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LE LS 24 N, HDFS #eft 73T Ba S E 10 F e 240, FEAEEHA
HiF, Bl NameNode #1 DataNode. H:H7, NameNode 5 | XAF R G PTA N A& o,
WS4 . SRR CL S B AN e B A2 B, R 2 HDFS Hie oy S5 EE R 20 A
DataNode 171 771% % NameNode, J/7fif HDFS H1 e, [EI K NameNode 3157 L
ARG NERIITA cEHEE B . W NameNode KRB FIE{E R, A4, DataNode NI
JCiZ:m13/H HDFS 1% P b 5 2RSS .

NameNode fil DataNode [ AbEE ot B n] AAE Lz % LigT; %, HDFS &E#f iz
1T NameNode BFF2 1% F IR 55 25 A1i2 17 DataNode BEFRE BT G LA AL R N T B U i)
171ifi - NameNodeNameNode HF A HE R, ToEHE AL WE A iE T WA . gt
PR R, JE G IC SRS BRI, TR OREE e B . BT IX R RE, A
T /> NameNode b5 1M 3 20 s =2 AR, o] DUAE A —~ 2 NameNode “ )%
NameNode £ N A7 451 1 PR HE

DataNode B85 WIAEfEEE /1, 5 NameNode AN[F], WIR DataNode H 3%, HDFS
5el B 1217 . 29 DataNode H I [FRT, NameNode H #4bH #f% DataNode H T %L
PEI PR EHAT N, RN BRZE R E . K EF] NameNode 1A & il
P, DR+ 2 AR AT 2 P v 0 e 8 IR s T A

0=

A TARAFAN BRI A i RPT & #9500 A4 B F, NameNode H 54 PT & & 69 23835k

] 1.1 .7~ NameNode H S5 B B 1] (1 L ¢ 28 S B B i) 474t 2 HAE DataNode
I E AT N
fE 1.1 #, NameNode 7£ Hadoop JT 4G BRI Jy B mibi i .

111 SATHM%

7f Hadoop 1.x A Hadoop 2.x ', NameNode H]EZn] FEER A, £ Hadoop 1.x
i, LR RO F A T Hadoop 2.x MBI AT i al M (F8h-#idh i &) . Fr M
NameNode # 5+ F PAVKE .

K 1.2 W 1 Er ] PR AR 73
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X gt N\
A A \i
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& 1.2

Hadoop 3.x 15 7 528 NameNode fl—A~ F #8075 /&4, LA 5 4 JournalNode,
FF UL B By AR A e e A 37 PR R
O NameNode HL#%: ZE17 F5M1% H NameNode fIHLES, ‘©ATTZ [N AHAA AH [H
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W, PAACAEIE HA SR Ad B i .
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=1, R, iX —Z8 5Pt FE ] 5 HAth Hadoop SFHHEFE & FE MU B ENLES L.

1.1.2 AR DataNode 5732

HDFS 5 7 —F 52, wl S5 15 sl m] f Bl e, {572, ERA 2 MER M
Bz s A X R ALE] . K, 12 %) DataNode FP)BEREASE n] Ge b T AE-F 1
W& MR, NFX SRR~ A ? XTI #i4%, DataNode 287 i) 45 B Al g
5 HAth DataNode AH[], (B2 RE B AP ETHiAL, B2/5AT Nl RE A MiRt. K, Hadoop
3.x GIN T WERT sl ds, BOPE RN EE T R A RO ER LA, 2 T PRI R

XIEIN T SR LB AT PR RERE DI AT I3/ 5 Z, B 40 mapper BX reducer.

1.1.3  Z4ff4S

H Hadoop #Ef: LIk, HDFS — H & #: A /4. £ Hadoop 1.x Fi1 Hadoop 2.x ', HDFS
2B P I E B A1 — O 3.

S5EGOAMEHIRT (3) Mk, EC AlRER HDFS 24K KA L, @ik & il
T 3 BEREN 1.4, MWARA B3N 7 HdREM S =. ik — 2% A EC.

EC n[ LN —MEAR IR ik, EXMOES, BiRv R B, . HITRE
P8 R BOHAT IR, IRAAAEE — HAFERIA BB AF G . ESLIE AR A SN R] S kb, o
R T IR SEE R, B4 vl AT A7 A Al )y ifE B T Ei . B EC A
1 CPU ZHHEMEFE, EX T KEHIER /517 (HDFS) , nl Bl K Hhjs/b iy 75 A7 fis
=, HDFS il it & hil1 7 et nl Jg A7 6, HACU B v & — T 3 NMEEE R

VEIAS, R AR A7 i s R) 7 T H T8 3 28 200% .

114 wOS

£ Hadoop 3.x 1, EFX&F & Ak 25 18 22 3 11 3504 FT 224k .

Z T, %A Hadoop AR5 HIER A3 AT Linux I 5 CYEFE A (32768~61000)
XL, FERBIM B, BT, ARSI ok e 20 N L

S g v 1 NI IS YE FE T 4 #2 B, [RIIN 23 %) NameNode. %% NameNode !
KMS 7= 4 — 5 520

HARARAU T PR

O NameNode Ji[1: 50470—9871. 50070—9870 #l1 8020—9820.

O 2 NameNode ¥ [1: 50091—9869 1 50090—9868.
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O DataNode ¥f [ : 50020—9867. 50010—9866. 50475—9865 Al 50075—>9864 .

1.2 MapReduce 1EZR

BRI AR — A el vk AE, BRARARI I AAE RHERI KR 3 KR B & T
X, IR EANREN AN —IUES: BRBAKREZ 1B GRE—E , R
JRIEARR I BANARNE T WIFEEN NPAT FIFERMESS, RIX—E 7 /KR SA R
IR R. s, ATAIRITA ARG RIIR 2 SR . BEJa, W RZRACORERE, Xt
HPRE, #HEIFish. i &2 5 — 15 MapReduce HEZREONELARI RG], B 1.3
SR T A F A AR SN B B AR AR B2 A TR AL, BEE AR SR H A5 OR,
HIT AL 9] o sl R

Input Splitting Mapping Shuffling Reducing
Hadoop Cool —»{Hadoop,1 ——»{ Hadoop,1 —» Hadoop,3
Cool,1 Hadoop,1
Hadoop,1
Hadoop Cool Wow, 1
Wow Hadoop —» Wow Hadoop ——»
Cool Hadoop Wow Hadoop, 1 Cool,1 Hadoop,3
P » Cool,2 ———»{ Cool,2
\ Cool,1 Wow, 2
Cool Hadoop Wow  —»{ Cool,1 Wow, 1 /
Hadoop,1 » Wow,2
Wowd | A Wowl
1.3

MapReduce #EZ2 18— 1] ResourceManager #l1% > NodeManager 4% il %,
NodeManager 5 HDFS ] DataNode 1} [FJ{F7E)

MapReduce 35 i1 1 5% SR Fay Hi ACEE 25 A AS 1 SE B SCHRF o 3K AJ DA% BE 92 = K &4
30% £ Z, X T2 KEHIHEBE TAERIE ST KU JCH antt.

AH ZERTIEIE Pnative HBNFE ., JHIEEAESECE T 1% E mapreduce.job.map.output.
collector.class=org.apache.hadoop.mapred.nativetask.NativeMapOutputCollectorDelegator, AJ
FEIBR T 55 1 Al _E IR FR R A A

SEAL TS M AT 2, A SN NativeMapOutputCollector, 3 T Ab P WLk 28 & H
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FIBEMER . BZ¢, sort. spill Hl IFile J@ AL EARHARIS R 52 pl. W20 00 CR
F Xeon E5410, jdk6u24) , XfMZ5REUF, 40 R .
Q 5 Java #HEk, sort KZJRTF T 3~10 fif (N FF —dEHI 7/ D .
O IFile bt Java K25 3 1%, B 500MB/#>. i -RHA T CRC32C {4, /£ 1GB
B VE I N, T EE A 2 — 2P R T
O SRR AR, FrCAEH 1 io.sort.mb By ik A& H .

1.3 YARN

NIRRT R BT, %P I o 8 ApplicationMaster, 24 J5 5 ResourceManager
I LA TR 2GR R P I TR . B Ron 7 Bofe 10 sl B T s TR S5 At AR
] CPU (W% FINAE. 2% NodeManager #4911 Jf: i ResourceManager 14 .

s B an s

Q  FH 4GB RAM.

Q W% A1 6GB RAM.

O 4 M 20MB RAM.

— BN 3N VTR E L AR ﬁ‘ﬁ%ﬁﬁ%ﬁm%ﬁ?ﬁﬁﬁ reducer; JIT A7 1X L8 #fiE 1
ApplicationMaster /1 ResourceManager ¥3ii. iZHEZEARIE YARN, @11& 1.4 .

Node
YARN o~ (Manager
",Jﬁ 'zip_;iﬂc_aﬂ-:in.
’ ﬁ%‘@' _ Master
ff \ -, Pl
J']r ! “.‘ -
» "'IJ—I i - f{\
B i ;ﬁ{l?%ﬁ%‘% )
\ /
ol .
: Node“,‘
| Manager |
\ P
T T 7”777 'Application:
: P | . pp '
'__f'“_%‘gi ! Master_.

& 1.4
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2K YARN I, Z2ANFEI N R Al g SRAAT 2 a8 P AR5, I nl e 3t
ARG ORI, BEHEERE SRR, LRSS N R M K24, fE— B
B8] A, BEIRR P RCR R B 2 AR

131 B RS

Pl 2R 48 n[fE %1 2 NodeManager 17, RUMEEAT IAEHRF € N 18] 5 ASBENL BRI TF 4G HAT -
X5 YARN ZEas AN, 12482 AP iR, AT A e AR 2 Fe i 5
(EiX—RMNHF, Pl AEZE1E NodeManager T HEPA, B2 IaEa H N1k
IXELR A IR A HAr AR AR RIEA 2, #miEmftsant=.
FHNHE, fFAEMMEGRRE, BAF.
Q {RUEBIEZS: HEBESSUAR YARN BastHx N, HFHA=EREZRS . X
A AR TR ] LASERP I AR ATI, e IA # A 27 A .
O HeMELSE: SRIERESAR, EXFET, JESHE T IRE] AN G,
ToiE R UEAAAE ] FH YR DAt AT . A, BT E NodeManager " HEPN, HZ
TIRARAF T ik

1.3.2 YARN B78)4HARSS v.2

YARN i [a) 4l A 5% v.2 AL R 51 B A Bk 14 1 1
Q385 A [a) B Al 55 100 A 4R 4 P A0 ) S 1

Q EESINRAR S kR T .

1. ESRAI{RYE M Fn ] 14

A 2 KA T 5 BARGE MR 0 A 28 writer /& REEMI A G Snf7fig: M ov.l EH 7 —1
writer/reader 4 22 4514 Fl i i A7 e8], DAL JEL ml A 4 1 AR 12N B AR 3

T Apache HBase ] DA 4 Higy™ i 28 5 KPR EERE, [R] n] ORFF [ 4 FR 132 55 e 2 1) (]
AT v.2 % $F HBase 1F N+ )5 b A7 fifi -

2. AIAMAERSGH

RZWHE, P ERESOGEBAEERS A, BCYARN MR §)3Z 485 H b 3RS H0 1
B i, ] LLUSE 7S 53— R 5 YARN M H AR R SEI— 1~ 8 TAFR .
FEXS T, v2 SRR B, AR BRI R G EEE SR
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3. ZR#y

YARN I [a] 5 Ak 55 18 FH — HU SR 45 R 208 5N o v A7 i . WS s 5 H 1 H BN H A
Jr e Egs — i RARCE . BR 7 SR BLARIN [A) Hh R AL 48 2 48, SRJE TN TR P i
A BRI 0k 2 N AR Y o] B I TRL R SR 25 0

XPT2a e RN FHFE . N FRE 8 B4 n] R N R e 28 5 N AL AL 1 I Ta) il R B2 45
o GXEIZRA T H NM 4RSS ) o BRItz ab, @1 MR AR R HAth s f
TREEES, B mIE AT N R E B T A [R) R AR A BN B

TR E B AR IR 4 B B I [R) Rk R4S, kIR YARN J8 FH A i I FF, BLER
HEEANEM SN,

[ ) i 5 s A A N T IS TR) B SR B 2% 1 A s kR, HEU) Tt REST API $24Ht
o), WA 1.5 fros.
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/ \
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/ / Attempt 1 )(
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fisk 1) b R B 2
— RM

NM

Fif ) il
e

a7 B 25 1) worker 1T &

AR/
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= HAJil
i

1.6

1.4 HaT0A %

Hadoop 3 Wit & 1/ HAth — AR N %, 200 L 4e i Mg ARy i faife s . %
A, AT THRAZ T 5 BN A 1 BB AF A 7 5K

141 w1k Java A

4= Hadoop JAR P45 %1% N Java 8 iz AT A . [KIk, A Java 7 CEREEARARA)
W P &G BT % Java 8.

142 Shel FIAXEES

Hadoop Shell iIAZ EE 5, EE | KER bug, [FMNMWEE 5.
FRCAS BB SCARS R A 7 AH R AN S 2845 S, 125 Al U5 M) https:/issues.apache.org/jira/
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browse/HADOOP-9902 X H i 1T & 5 .
Brubz Ak, SCRGHE SR 7N TEANE S, B vl U5l https://hadoop.apache.org/
docs/r3.0.0/hadoop-project-dist/hadoop-common/UnixShellGuide.html PL | 5 £ A % .

https://hadoop.apache.org/docs/r3.0.0/hadoop-projectdist/hadoop-common/UnixShell API html
i R R SO ARAS & SRR A S R ) O E—— Hh i 7 LR s i D RE, A i
e 5 A gE A S A 2

143 BEEFIRR JAR

5 HT ) hadoop-client-api I hadoop-client-runtime 4 % E.%Eiﬁﬁﬂiﬁﬁ%, BEE R g ]
https://issues.apache.org/jira/browse/HADOOP-11804 X H. i 17 & F . Xty Hadoop
IR o< R ESRLE]— JAR H. [Klit, nliE4K Hadoop A ¢ &R it i 21 W FH A2 v HY
Y Y ol

VE N2 T Hadoop A RGN —Fh45% 7 %, Hadoop 471 % £F 5 Microsoft Azure
Data Lake /1 Aliyun Object Storage System [A] [ 4 il

1.5 4% Hadoop 3

AT A AT AE AR ML 48 b 22 2E BT 1 Hadoop 3 S8 XTIk, nJiJ5 1] https://hadoop.
apache.org/docs/current/hadoop-project-dist’hadoop-common/ingleCluster.html, JFf & fjf H
O

KT R BN ZRMACE NS, RSP TRk ER, ik, nlE
I Hadoop MapReduce 1 HDFS ‘i fth 47 3 i A

151 HEEFEH

B, 725X Hadoop %% Java 8. W IEE M ARIENL 45 %23 JTava 8, Al A |
W I %E Java 8.
HIEW RS AT I N aR R S, AN EE R 1.7 Pk

152 T%;

1813 BE$%Z http://apache.spinellicreations.com/hadoop/common/hadoop-3.1.0/ | % Hadoop
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3.1 fiAS

=

C & Oracle Corporation [US] | https://www.java.com/en/download

T Free Java Download

If you want to download

Java for another computer Download Java for your desktop computer now!
or Operating System, click Version 8 Update 171

the link below.
All Java Downloads

Release date April 17, 2018

ot ) Free Java Download

Why am | always redirected

to this page when visiting a
page with a Java app? » What is Java? » Do | have Java? » Need Help?

= LEarm more
= Heport an issue

Why download Java?

Java technology allows you to work and play in a secure computing environment. Upgrading to the latest
Java version improves the security of your system, as older versions do not include the |latest security
updates.

Java allows you to play online games, chat with people around the world, calculate your mortgage
interest, and view images in 3D, just to name a few.

Java software for your computer, or the Java Runtime Environment, is also referred to as the Java
Runtime, Runtime Environment, Runtime, JRE, Java Virtual Machine, Virtual Machine, Java VM, JVM, VM,
Java plug-in, Java plugin, Java add-on or Java download.

Select Language | About Java | Support | Developers | Feedback ORACLE
Privacy | Cookie Preferences | Terms of Use | Trademarks | Disclaimer

& 1.7
BT M EGEERE S, NP AN 1.8 Flras.

“ C () apache.spinellicreations.com/hadoop/common/hadoop-3.1.0/

Index of /hadoop/common/hadoop-3.1.0

Name Last modified Size Description

a Parent Directory -

ﬁ hadoop-3.1.0-src.tar.gz 05-Apr-2018 16:19 26M

hadoop=-3.1.0.tar.qz 05-Apr-2018 16:19 311M

Apachel2.2.15 (CentOS) DAV/2 PHP/5.3.3 mod_ssl/2.2.15 OpenSSL/1.0.0-fips Server at apache spinellicreations.com Port 80

1.8
b5, FF hadoop-3.1.0.tar.gz S A FaE AL .
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153 &E

AT A ETULER, FFAENLES LB BT 53 Hadoop £E7F
(1) BT 5 a2l R 385 13

tar -xvzf hadoop-3.1.0.tar.gz

(2) 4 Hadoop it S AFMEILC EIn, AT FAan X Hadt AT ilut, PAaf Ok ik
fil] SO T AEAS L2 b OB A

cd hadoop-3.1.0
mkdir input
cp etc/hadoop/*.xml input

bin/hadoop jar share/hadoop/mapreduce/hadoop-mapreduceexamples=-3.1.0.jar
grep input output 'dfs[a-z.]+'

cat output/*

R —vizmy , MEEBF— M EHE, HPBR 7~ R, PR
a2 LAERUCR .
D=,

Er & Java W& — KB A F ILEGAIE, iﬂ'ﬂ;}; TRt AT EMNE LRET Java, VA
Bt H EHH I E T JAVA HOME 33z %

154 & LE ssh

WAE, BT PN REErmY, RaLaGr IEAMEHEL PN T ssh 3
localhost, #1 |7

S ssh localhost

S0, PAT A4

$ ssh-keygen -t rsa -P '' -f ~/.ssh/id rsa
$ cat ~/.ssh/id rsa.pub >> ~/.ssh/authorized keys
$ chmod 0600 ~/.ssh/authorized keys
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1.5.5 1 & NameNode

%% ete/hadoop/core-site.xml it & A4 31T I A2

<configuration>
<property>
<name>fs.defaultFS</name>
<value>hdfs://localhost:9000</value>
</property>

</configuration>

2 oK, X etc/hadoop/hdfs-site.xml fic & CAFEAT U0 FZ 24

<configuration>
<property>
<name>dfs.replication</name>
<value>1</value>
</property>
<name>dfs.name.dir</name>
<value><YOURDIRECTORY>/hadoop-3.1.0/dfs/name</value>
</property>

</configuration>

156 Bz HDFS

AT F AR LLJG 3 HDFS (NameNode 11 DataNode)
(1) AR RS

S ./bin/hdfs namenode -format

(2) )33 NameNode 57§73 FE A DataNode 5737 3%

S ./sbin/start-dfs.sh

Hadoop 742 H &4 Hi 4 5 ASHADOOP LOG DIR H3gH (2RiANSHADOOP
HOME/logs) -
(3) /"% NameNode 1] Web F+1f, #R1A N hitp://localhost:9870/
(4) 4 HDFS H %447 MapReduce 155 :

S ./bin/hdfs dfs -mkdir /user
S ./bin/hdfs dfs -mkdir /user/<username>
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(5) SRR, FIHIFOIAr &4 L4 R

$ ./sbin/stop-dfs.sh

(6) 1K

-0 AR A A A HE Hadoop, 1% 1E I 7E http://localhost:9870/4L J5 5. &l 1.9

7~ T HDFES [f)2ds gt 5L,

< C @ localhost:9870/dfshealth.html#tab-overview

Hadoop  Overview  Datanodes  Datanode Volume Failures ~ Snapshot  Startup Progress  Utilities

Overview 'iocalhost:9000 (active)

Started: Sun Apr 22 21:49:18 -0400 2018
Version: 3.1.0, r16b70619a24cdcf5d3b0fcf4b58ca77238ccbebd
Compiled: Thu Mar 29 20:00:00 -0400 2018 by centos from branch-3.1.0
Cluster ID: CID-6074d571-8638-49ab-9dcb-e24ed4866e50
Block Pool ID: BP-770583072-10.0.0.103-1524448088168
Summary
Security is off.

Safemode is off.

1 files and directories, 0 blocks (0 replicated blocks, 0 erasure coded block groups) = 1 total filesystem object(s).

Heap Memory used 78.58 MB of 432 MB Heap Memory. Max Heap Memory is 3.56 GB.

Non Heap Memory used 46.55 MB of 47.84 MB Commited Non Heap Memory. Max Non Heap Memory is <unbounded>.

Configured Capacity: 233.47 GB

Configured Remote Capacity: 0B

DFS Used: 4 KB (0%)

Non DFS Used: 206.34 GB

DFS Remaining: 23.5 GB (10.07%)

Block Pool Used: 4 KB (0%)
1.9

(7) 1EFf Datanodes ETI -, XM A1’ 1.10 Fros.



% 1 % Hadoop f#/ 15

- C @ localhost:9870/dfshealth.mtml#tab-datanode

Hadoop Overview  Datanodes Datanode Volume Failures Snapshot Startup Progress Utilities

Datanode Information

v Inservice © Down @ Decommissioned O Decommissioned & dead  / In Maintenance & dead

Datanode usage histogram

T T T 1
T B 20 100

;g 5
Disk usage of each DataNode (%)
In operation
Show 25 3 | entrias Search;
Node |t Hitp Address Last contact Last Block Report Capacity Blocks Black pool used Version
«'10.0.0.103:9866 (127.0.0.1:9866)  hipd10.0.01039864 Os im 23347 GB _ o 4 KB (0%) 310

Showing 110 1 of 1 entries Previous - Mext

K 1.10

(8) Hiidilog, K 1.11 Bor JERTRSFHE.

C (@ localhost:9870/logs/

Directory: /logs/

SecurityAuth-sridharalla.audit 0 bytes Apr 22,2018 9:31:12 PM
hadoop-sridharalla-datanode-Moogie.local.log 31693 bytes Apr 22,2018 9:49:22 PM
hadoop-sridharalla-datanode-Moogie local.out 485 bytes  Apr 22,2018 9:49:21 PM
hadoop-sridharalla-namenode-Moogie.local.log 39439 bytes  Apr 22,2018 9:50:24 PM
hadoop-sridharalla-namenode-Moogie local.out 485 bytes  Apr 22,2018 9:49:19 PM

hadoop-sridharalla-secondarynamenode-Moogie.locallog 33138 bytes Apr 22, 2018 9:50:24 PM
hadoop-sridharalla-secondarynamenode-Moogie.local .out 485 bytes  Apr 22,2018 9:49:24 PM

K 1.11

(9) K 1.12 Bon TEBHMR IVM EE g5 3.
(10) W 1.13 fros, dr g & aiic ERAS, Hoh e FE AR B BN E N2
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C' @ localhost:2870/imx

{
"beans" : [ {
"name" : "Hadoop:service=NameNode,name=JvmMetrics",
"modelerType" : "JvmMetrics",
"tag.Context" : "jvm",
"tag.ProcessName" : "NameNode",
"tag.SessionId" : null,

"tag.Hostname" : "Moogie.local",
"MemNonHeapUsedM" : 47.575027,
"MemNonHeapCommittedM" : 49.148438,
"MemNonHeapMaxM" : -1.0,
"MemHeapUsedM" : 103.684074,
"MemHeapCommittedM" : 432.0,
"MemHeapMaxM" : 3641.0,
"MemMaxM" : 3641.0,

"GeCount" : 8B,

"GeTimeMillis" : 247,
"GeNumWarnThresholdExceeded" : 0,
"GecNumInfoThresholdExceeded"” : 0
"GecTotalExtraSleepTime"” : 435,
"ThreadsNew" : 0,
"ThreadsRunnable" : 10,

"ThreadsBlocked" : 0,
"ThreadsWaiting" : 6,
"ThreadsTimedWaiting" : 36,
"ThreadsTerminated" : 0,
"LogFatal" : 0,
"LogError" : 0,
"LogWarn" : 8,
"LogInfo" : 130

b A
"name" : "JMImplementation:type=MBeanServerDelegate",
"modelerType" : "javax.management.MBeanServerDelegate”,
"MBeanServerId" : "Moogie.local 15244481578B72",
"SpecificationName" : "Java Management Extensions",
"SpecificationVersion" : "1.4",

K 1.12

' | @ localhost:9870/conf

This XML file does not appear to have any style information associated with it. The document tree is shown below

v<configuration>
Y <property>
<name>mapreduce. jobhistory.jhist.format</name>
<value>binary</value>
<final>false</final>
<source>mapred-default.xml</source>
</property>
Y <property>
<name>fs.s3a.retry.interval</name>
<value>500ms</value>
<final>false</final=>
<source>core-default.xml</source>
</property>
Y <property=-
<name>dfs.block.access.token.lifetime</name>
<value>600</value>
<final>false</final>
<source>hdfs-default.xml</source=>
</property>
¥ <property>
<name>mapreduce. job.heap.memory-mb.ratio</name>
<value>0.8</value>
<final>false</final>
<source>mapred-default.xml</scurce>
</property>
¥ <property>

& 1.13
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(11) 1A, dn] i 2 BE R ERE S RS, nE 1.14 s

- @ localhost:98 70/explorer. htrmlé/

Hadoop  Overview  Datanodes  Datanode Volume Failures  Snapshol  Startup Progress  Ulilities

Browse Directory

! Gaol - 5 B
Show 25 + entries Search:
It Permission Owner Group Size Last Modified Replication Block Size MName
drwxr-xr-x sridharalla supergroup 0B Apr 22 21:51 ] 0B user ]
Showing 1 to 1 of 1 entries Previous - Mt

Hadoop, 2018,
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i, NAPE FGEEA AN HDFS SR, (HIX {02 — M E R H R AR
HDFS &G0, FRitbz b, B % BT A EERST, TR AR L 2 THHE
Ry AR AT -

1.5.7 1% E YARN B

ATTRE YARN k95 A sAH AN BT I#4E YARN R4
(1) )3l ResourceManager ~f 47 £ F£ 1 NodeManager 7§73 #%

$ sbin/start-yarn.sh

(2) "% ResourceManager ] Web Ftifil, ERUCIRZE FAZT http:/localhost:8088/ .
(3) iz4T MapReduce 1F5% .
(4) Zi)a, FIH Folar L2 ibspiritts:

$ sbin/stop-yarn.sh

K 1.15 {7~ | YARN ResourceManager. X i, 7] 76301 %5 2% % A http://localhost:8088/
HITEE

K 1.16 FrosfiE e 7B SIS, LA TIE T IRE TN HAE T - BRI
ZAk, AT AL E A LIS AT S A S

Ztl, ATV AER & F Fi247 Hadoop 3.1 i, AHIAER AL TIZ1TIRE TH YARN
s . FiJa, 0444427 & Hadoop 3.x H1 ) — L83 Re4: .
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Ly & | (O lecalhost:B088/cluster j
Lagged in
All Applications
= Cluster Cluster Metrics
About Apps Submitted Apps Pending Apps Running Apps Complated Containers Running Mamory Usacd Mamory Total Mamory Reserved VCores Usad VCoras Total VCores R
4] 0 [u] o] o] oB B GB oB o ] [1]
Node Labels Cluster Modes Metrics
Applications E——— :
NEW Active Nodes Decommissioning Nodes Decommissionad Nodes Lost Nodes Unhealthy Nodes Rebooted Nodes Shutdown Mo
NEW SAVING 1 Y Q 0 Q Q Q
SUBMITTED Scheduler Melrics
ACCEPTED
RUNNING Scheduler Typs Scheduling Resource Type Minimum Allocation Maximum Allocation Maximum CGluster Application Priority
EIMISHED: Capacity Scheduler [memory-mb {unit=Mi}, vcores) <memory:1024, vCores: 1> <memory:8192, vCores:d> 0
FAILED
KILLED Show 20 * antries Saarch:
S Allocated - Resarved . o,
ID Usar MName Application Queus Application StarfTime FinishTime State FinalStatus CE:[HE:;AHB%S C ﬂg?ﬂiﬁd CPU Hrj;';r;ad D%ETE Clr: ;:Lr Prograss Tracking Bl
+ Tools - = = Type < Z  Prionty 2 > : : % . VCores MB " ViCores MB y : - Uz N
Mo dala aveilable in table
Showing 0 to 0 of 0 anfries
Bl 1.15
i O O localhost BOSR/cluster/scheduler w

NEW,NEW_SAVING,SUBMITTED,ACCEPTED,RUNNING
Applications

Allocated Resenved o
CPU Allocated CPU Resarved % of % of

Containers ~ Memory Memory Queue Cluster
VCores ME - "-"E::urcs_ MB . .

ID  User Mame Application Queus Application StardTime  FinishTima State FinalStatus g
- Type = - Priority = : - .

Mo data availabls in lable
Showing 0 to 0 of D entries

=+ Cluster Cluster Meatrics
Abouit Apps Submitted  Apps Pending Apps Aunning Apps Completed Containers Running Mamory Used Memary Total Memory Reserved VCoras Usad VCores Total VCores Raserve
Modes 0 a 4] 0 0 0B 8 GB 0B 0 8 4]
Node Labels Cluster Nodes Metrics
Applications . L -
NEW Active Nodes Decommissioning Nodas Decommissionad Nodes Lost Nodeas Unhaalhy Modas Rabooled Nodas Shutdown Modes
NEW SAVING i o o o a o a
SUBMITTED Scheduler Metrics
ACCEFTED 5 - ’ . ) . = =
RUNNING Scheduler Type Scheduling Resource Type Minimum Allocation Maximum Allocation Maximum Cluster Application Priority
FINISHED Capacity Schaduler [memary-mb (unit=Mi}, vcoras] =memory:1024, vCores: 1= <memary:8192, vCores:d= o
e tmn 3
Scheduler Application Queues
o0l Legend: Capacity Used Used (over capacity) Max Capacity Users Requesting Resources Auto Created Queues
* 100ls
+ = Queue: root 0.0% used
* |+ Queus: default 0.0% used
Show 20 # entries Search;

Aggregate scheduler counts
Total Containar Allocations(count) Total Container Releases(count) Tatal Fulfillad Resarvations(count) Total Container Preemptions{count)
o 0 o ]
Last scheduler run
Tirma Allocations(count - rasoUrces) Reservations{count - resources) Releasas(count - resources)
Sun Apr 22 22:22:28 -0400 2018 0 - ememory:0, vCores:0= 0 - «memory:0, vCores: 0= 0 - ememony:0, vCores:d=
ii——

Logged in as: dr.

Progress Tracking Blacklist
. U oz Modes

K 1.16

1.5.8  ZUlsg

EC & Hadoop 3.x ") —NELZAN, SZATHIRCAMEL, 5EE HDFS fMH 2K
Fo EZHIHRRAS, Blin, SHIKTREN 3, T8RN, TR R AT RIE

FHZHEE, XK FEER RGN ERKIRY.

I AH G TEmE , KX B SRS 7r BC 2 HDFS i) H 3%, AIX EC #EATiE M1 E XTI,

HDFS 24 1 ec 7#5%, #MmAT S EC fHHRHEH @2
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hdfs ec [generic options]

A
Q

[-setPolicy —-path <path> [-policy <policyName>] [-replicate]]
[—getPolicy —-path <path>]

[—unsetPolicy —-path <path>]

[-11stPolicies]

[—addPolicies -policyFile <file>]

[-11istCodecs]

[-enablePolicy —-policy <policyName>]

[-disablePolicy -policy <policyName>]

[-help [cmd ...]]

a2 RIFEA RN R
[-setPolicy -path <path> [-policy <policyName>] [-replicate]]: {E4F & 1ot , WE
HAYH F L1 EC %, ﬁﬁ@%uFWan

» path: HDFS FHENHZRE, X XA—DNmfil B SE. ah, e sk
B AN 2550 B i) SO PR A S, T AS 2 52 2B 1 SO .

> policyName: fEHHIHM F, XA HM EC g, R RE T
dfs.namenode.ec.system.default.policy, 4, ZZEUK K Z2HE . 1ZEEAEH
EC SRM&AHRF K B & R BB T 50E

»  -replicate: 7E7] HxH, {LH¥F2E N REPLICATION #EHg, o5& 21T H

SR 3x BT &
» -replicate and -policy <policyName>: & X AA[IEZSE, HICiE#:[FR 8 5E -
[-getPolicy -path <path>]: FRHUFE € AT SCAFEH 1 EC RIS VRIS S
[-unsetPolicy -path <path>]: HUHHIN EC 5RHg GRS 2 i A Hx b
W setPolicy MAHIZE) » WHR I HFHKE L —HHZFTH EC HKHg,
'MW%My%ﬁE%*¢$ﬁ¢oEﬁﬁﬁﬂﬁ%%%%5%$ﬂﬁ%%%%

R (Al 1R o
[-llstPohcleS]: I T 76 HDFS Ty it 1 EC g (RFECE . 2RI
WAEBRE NS o b, HA A FHERERE &5 setPolicy fim & — e ¥ H .
[-addPolicies -policyFile <file>]: ¥l EC HM& 413 . 1527 7] 17 1] etc/hadoop/user
ecdfs.namenode.ec.policies.max.cellsize policies.xml.template LA 7r & 75~ 151 55 i SC
o BeAh, NI ST X T dfs.namenode.ec.policies.max.cellsize J& £,
XN ERINE N AMB. 41T, HDFS SCREF P In3tit 64 TRES, #INA R 5
% ID . F 64~127. WERCELEIN T 64 BURRS, A4 REEARINAT J9H5 KK
[-listCodecs]: FRHX ARG AT HEM) EC dwfittas At as k. Hrh, 408
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RN NIRIRAS ARSI s dm i As T e B AR R SEIE, R AN ) dm bl
2y o ZETIRfRIS AR I nhDas 2 R IR (fall back) M7 41 H 1)
O [-enablePolicy -policy <policyName>]: )i H %30 EC HH% .
O [-disablePolicy -policy <policyName>]: 2AH 511 EC %l .
il i -listPolicies Ay, AIFHIAERE T HHTHE € KT EC 5ig, LLIAH RS RPIRAS
(it 2 5% ENABLED ¢ DISABLED) , @l 1.17 fror.

Moogie:hadoop-3.1.@ sridharalla$ ./bin/hdfs ec -listPolicies

2018-04-22 22:55:59,587 WARN util.NativeCodeloader: Unable to load native-hadoop library for your platform... using builtin-java classes
where applicable

Erasure (Coding Policies:

ErasureCodingPolicy=[Name=R5-10-4-1824k, Schema=[ECSchemo=[Codec=rs, numDataUnits=1@, numParitylUnits=4]], CellSize=1048576, Id=5], State=
DISABLED

ErasureCodingPolicy=[Name=R5-3-2-1824k, Schema=[ECSchema=[Codec=rs, numDataUnits=3, numParityUnits=2]], CellSize=1048576, I1d=Z], State=DI

SAELED

ErasureCodingPolicy=[Name=R5-6-3-1@24k, Schema=[ECSchema=[Codec=rs, numDatalUnits=6, numParityUnits=3]], CellSize=1048576, Id=1], State=EN
ABLED

ErasureCodingPolicy=[Name=R5-LEGACY-6-3-1024k, Schema=[ECSchema=[Codec=rs-legacy, numDataUnits=G, numParityUnits=3]], CellSize=1048576, I
d=3], State=DISABLED

ErasureCodingPolicy=[Name=X0R-2-1-1824k, Schema=[ECSchemo=[Codec=xor, numDataUnits=2, numParityUnits=1]], CellS5ize=1048576, Id=4], Staote=
DISAELED

K 1.17

LR EC. B4t, £ HDFS Wi H %, W Fis:

./bin/hdfs dfs -mkdir /user/normal
./bin/hdfs dfs -mkdir /user/ec

EME TN HxR)E, ATEEERR LR E R, 1 FHoR:

./bin/hdfs ec -setPolicy —-path /user/ec -policy RS-6-3-1024k
Set RS-6-3-1024k erasure coding policy on /user/ec

MET, BT R N A E i 2 user/ec KAFIEFEDES BN BOHTIRE B policy H s
N B a2 FE AT I

./bin/hdfs dfs -copyFromLocal ~/Documents/OnlineRetail.csv /user/ec

K 118 o 7 BHIZR, IEWFUHRIAEE, Raraitns, ARG R AMFAE L
FIERRERSCEL EC. (B S FRATT 17 A 21 BT R SR A 25 B HER BRI B 5

Moogie:hadoop-3.1.0 sridharalla$ ./bin/hdfs dfs -copyFromLocal ~/Documents/OnlineRetail.csv /user/ec

2018-04-22 23:48:25,379 WARN util.NativeCodeloader: Unable to load native-hadoop library for your platform... using builtin-java classes
where applicable

2018-04-22 23:48:26,284 WARN erasurecode.ErasureCodeNative: ISA-L support is not available in your platform... using builtin-java codec

here applicable
copyFromLocal: File /user/ec/OnlineRetail.csv,_COPYING_ could only be written to 1 of the & required nodes for R5-6-3-1@24k. There are 1
dotanode(s) running and no node(s) are excluded in this operation.

& 1.18
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159 A DataNode F &8

EAR HDFS — i B fE AR b 05 17 i 2 AP s s K ohge, HiXEE &%
SOBAE T SN REEE R . B, BORAEAE 4 NRERE, HohPEANRES T RS2 5 R
B4, AN TR BB R . BRI B RA S ERE ()
7200rpm Y 10000rpm) , IXFPEHE R S SEEL LIRS H T SN F P s,
A DALE RG4S 2 8] 553116 44 .

S, B4T FHd4, FFEESAS DataNode 7 25 b1 FRER: P b1 i)

./bin/hdfs diskbalancer =-plan 10.0.0.103

& 1.19 SR 1R aear 2 B % 25 R

Moogie:hadoop-3.1.0 sridharalla$ ./bin/hdfs diskbalancer -plon 10.9.0.103

2018-04-23 00:00:14,789 WARN util.NativeCodeloader: Unable to load native-hadoop library for your platform... using builtin-java classes
where applicable

2018-04-23 00:00:15,691 INFO planner.GreedyPlanner: Starting plan for Node : 10.0.0.103:9867

2018-04-23 00:00:15,691 INFO planner.GreedyPlanner: Compute Plan for Node : 10.0.0.103:2867 took 16 ms

2018-04-23 00:00:15,692 INFO command.Command: No plan generated. DiskBalancing not needed for node: 10.9.0.1@3 threshold used: 10.0
No plan generated. DiskBalancing not needed for node: 10.0.0.1@3 threshold used: 10.0

K 1.19

1.5.10 ZEKE5HARSS v.2

7E 132 W e R, v.2 IhZ%PE Apache HBase 1E N F &0 17&, KN Apache
HBase 7] UMREFHLY™ 8 2 S KREERE, RN 4R B2 0RFF R 1 1152/ e W I [A]
KT IS (B AR DS v.2 AR RO & A, &5 ZAT T 51 & T IR
(1) ¥ & HBase 2E#f.
(2) J3 H ML
(3) U [a) 40 Rk 55 v.2 IR,
TR 2 BRI CAVEAR RS -

1. % & HBase £

H ol Bk —1> Apache HBase {E A FGEERT o SCFFI [A] 4 il 55 v.2 1) Apache HBase
FRAN 1.2.6. VER, 1.0.x BRANGEASFL SRR (A0 AR 55 v.2; T 4L HBase RRASXGT I
22 M

W4Ty Apache HBase SEREHR L — ™ o] B2 1) 50 28 C B SO, SOl = 20 19 5
n#k, BEHE T2 AR R AL, IR P EAd H HDFS 3 # 5 )Jh 7. HBase.
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1325 A U7 7] http://mirror.cogentco.com/pub/apache/hbase/1.2.6/ |~ %% Apache HBase, ]
4 1.20 .

& C (@ mirror.cogentco.com/pub/apache/hbase/1.2.6/

Index of /pub/apache/hbase/1.2.6

Hame Last modified Size Description

a Parent Directory =

1.2.5 1.2.6RC0 compat report.html 2017-05-29 02:37 24K HBase: rel/1.2.5/d7b05f7 to 1.2.6RC0/2f9h%e]l compatibility report

ﬂ hbase-1.2.6-bin.tar.qgz 2017-05-29 10:36 100M

hbase-1.2.6-src.tar.gz 2017-05-29 10:36 15M

K 1.20
b5, Pl hbase-1.2.6-bintar.gz NEEARMAMLEE L, FFHIH K dr 2 f# & HBase —
R il SCAF 2
tar —-xvzf hbase-1.2.6-bin.tar.gz

& 1.21 8K T 8% )5 HBase T HIAH LN 2

Moogie:~ sridharalla$ cd hbase-1.2.6
Moogie:hbase-1.2.6 sridharalla$ 1s

CHANGES . txt LICENSE. txt README . txt hbase-webapps
LEGAL NOTICE.txt bin Lib

K 1.21

X RN ML HBase W B EI— PN RRAS, RS HBase sF P22/ T/E— 1
JVM 1, AR AR SO 24 (REAALZE HDFES s26141) . 5 N\ HDFS (%
PaTH g WDl OREE T s ) SEIAE B R A . Y0 B IX — AL AR AR I
A 9g4E hbasesite.xml 4, % & hbase.rootdir 357 HDFS L4 ) 3HEANH &, B
hbase.cluster.distributed V% & N false.

hbase-site.xml AU FErR. {EN—T g, HAova & 17 &2 i 22238 1 A ZE 7
() hdfs i 1 90005 750, HFA2>224E HBase 45

<configuration>

<property>
<name>hbase.rootdir</name>
<value>hdfs://localhost:9000/hbase</value>
</property>
<property>

<name>hbase.cluster.distributed</name>
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<value>false</value>
</property>

</configuration>

~—0& )55 HBase. Xflt:, w[{fiF] start-hbase.sh fHIA<, U1 T flrs:

./bin/start—-hbase.sh

K 1.22 7 7 WINIZ 2 1) HBase 2E£Ef .

&« & (@ localhost:16010/master-status
RPRCHE - - - _ )
H RSE Home Table Detsils Local Logs Log Level Debug Dump Metrics Dump HBase Configuration

Region Servers

Memory Requests Storefiles Compactions

ServerName Start time Version Requests Per Second
10.0.0.103,57540,1524457767481 Mon Apr 23 00:29:27 EDT 2018 1.2.6 0
Total:1 0

Backup Masters

ServerName Port Start Time

Tatal:0

Tables

User Tables System Tables Snapshots

K 1.22
K 1.23 B/~ | HBase £# R B EZ @, DA FH IR .
— H. Apache HBase b Tt 45 R3S, BRI H0AT J5 82 TP BR, 1120 A% 7 AR o
2. RAhAIEES
Y ATRRA T, AL EE 2305 DL S 7 XNk
Xk, CREESTR)Hh AR 55 jar )N HBase JN#Ab &2 HDFS . ERIAf) HDES &N

/hbase/coprocessor.
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«24 Hadoop K Z 4 7 B 52 4%
= Z (@ localhost:16010/master-status
AR P RC HE
HEHSE Home Table Details Local Logs Log Level Debug Dump Metrics Dump HBase Configuration
Show All Monitored Tasks Show non-RPC Tasks Show All RPC Handler Tasks Show Active BPC Calls Show Client Operations View as JSON

Mo tasks currently running on this node.

Software Attributes

Attribute Name

HBase Version

HBase Compiled

HBase Source Checksum
Hadoop Version

Hadoop Compiled

Hadoop Source Checksum
ZooKeeper Client Version
Zookeeper Client Compiled
Zookeeper Quorum
Zookeeper Base Path
HBase Root Directory
HMaster Start Time
HMaster Active Time
HBase Cluster |D

Load average

Value
1.2.6, revision=Unknown
Mon May 29 02:25:32 CDT 2017, busbey

TeBceB3a648e252758e8dae1bey 79c9

2.5.1, revision=2e18d179e4aB065b6at129ci2deB451891265¢cce

2014-09-05T23:05Z, kasha
B8424fcab0sbfffB337780a181ad7c78
3.4.6, revision=1569865

02/20/2014 09:09 GMT

localhost:2181

hbase

hdfs./flocalhost:9000/hbase

Mon Apr 23 00:29:26 EDT 2018

Mon Apr 23 00:29:27 EDT 2018
Bcaccife-fc23-4bel -bldf-a0cof8bBThed

2.00

Description

HBase version and revision

When HBase version was compiled and by whom
HBase source MD5 checksum

Hadoop version and revision

When Hadeoop version was compiled and by whom
Hadoop source MD5 checksum

ZooKeeper client version and revision

When ZooKeeper client version was compiled
Addresses of all registered ZK servers. For more, see zk
Root node of this cluster in ZK.

Location of HBasa home directory

Date stamp of when this HMaster was started

Date stamp of when this HMaster became active
Unique identifier generated for each HBase cluster

Average number of regions per regionserver. Maive com

K 1.23

{54 -

hadoop fs -mkdir /hbase/coprocessor hadoop fs -put hadoop-yarn-

servertimelineservice—hbase-3.0.0-alphal-SNAPSHOT.jar /hbase/coprocessor/

hadoopyarn—-server—-timelineservice.jar

N T EANFER] HDFS ALTCE JAR, EAfFE—HFRZ N yarn.timeline-service.hbase.
coprocessor.jar.hdfs.location ) YARN AC & 5 B, U1 FFs:

<property>
<name>yarn.timeline-service.hbase.coprocessor.jar.hdfs.location</name>
<value>/custom/hdfs/path/jarName</value>

</property>

FREH, T PR 8 T LG I (AR 5 K B — i, B T A 4
B 14 jar %045 ERMRHBEE B, 20 F
export

HADOOP CLASSPATH=SHADOOP CLASSPATH:/Users/sridharalla/hbase-1.2.6/1ib/:/

Users/sridharalla/hadoop-3.1.0/share/hadoop/yarn/timelineservice/

&
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—HAZIE 7R, RIAT{EH] AN A a2 8 & HBase #5302, 40 FHR:

./bin/hadoop

org.apache.hadoop.yarn.server.timelineservice.storage.TimelineSchemaCreator

—create -skipExistingTable

K 1.24 B8 1A H FiRay4 4 5 HBase P22

b C

@D lecalhost: 16010 /master-status

4

APACHE _
HEHSE Homa ade Details Local Logs Log Level Debug Dump Metrics Dump HBase Configuration

Tables
User Tables System Tablas Snapshots

5 tabde(s) In set. [Detalls]

Namespace Table Mame Online
Regions

default prod timelineservice.app_flow 30
default prod timelineservice. application 30
default prod. timelinesarvice.antity an
default prod timalinesarvice. flowactivity 1
default prod timelineservice. subapplication 30

Offline
Regions

o

Failed
Regions

a

Split
Regions

0

Other
Regions

o

Description

prod.timelineservice.app_flow', [TABLE_ATTRIBUTES => [METADATA ==

{ KeyPrefixRegionSplitPolicy. prefo_length’ == '4', 'SPLIT_POLICY' ==
org.apache.hadoop.hbase.regionserver. KeyPrefixRegionSplitFolicy'jf, (NAME == 'm', BLOOMFILTER =>
ROWCOL')

‘prod.timelineservice.application’, {TABLE_ATTRIBUTES == {METADATA ==

{'KeyFPrefixRegionSplitPolicy. prefix_length’ == "4', 'SPLIT_POLICY"' ==
'org.apache.hadoop.hbase.regionserver. KeyPrefixRegionSplitFolicy'J}, {(NAME == 'c', BLOOMFILTER =>
'ROWCOL'}, {(NAME == 'i", BLOOMFILTER == 'ROWCOL'}, [MAME == 'm’, VERSIONS => "10000°, TTL =>
‘2582000 SECONDS (30 DAYS)', MIN_VERSIONS == "1}

prod.timealineservice.entity’, {TABLE_ATTRIBUTES == {METADATA == {'KeyPrefixRegionSplitPolicy.prefix_length
=="4', 'SPLIT_POLICY"' == 'org.apache.hadocp.hbase.regionserver.KeyPrefixRegionSplitPolicy }}, {MAME == '¢',
BLOOMFILTER == 'ROWCOL'}, {NAME == ', ELOOMFILTER == 'ROWCOL'}, {NAME == 'm', VERSIONS ==
10000°, TTL == "2592000 SECONDS (30 DAYS)', MIN_VERSIONS == "1'}

‘prod.timelineservice. flowactivity', [NAME == 'I', BLOOMFILTER == 'ROWCOL', VERSIONS == '2147483647",
MIM_YVERSIONS == "1}

prod. timelineservice. subapplication’, {TABLE_ATTRIBUTES == {METADATA ==
{"KeyPrefixRegionSplitPolicy. prefix_length’ == '4', 'SPLIT_POLICY' ==
org.apache.hadoop.hbase.regionserver, KeyPrefixRegionSplitPolicy'J}, (NAME == '¢', BLOOMFILTER ==
ROWCOL"}, {(MAME == 7', BLOOMFILTER => 'ROWCOL'}, [NAME => 'm', VERSIONS => "10000", TTL ==
2582000 SECOMDS (30 DAYS)', MIN_VERSIONS == '1'}

3. BFETE)4HBRSS v.2
AN SR T )G S0 a5k 5 v.2 I 3EA AL & -

<property>

K 1.24

<name>yarn.timeline-service.version</name>
<value>2.0f</value>

</property>

<property>

<name>yarn.timeline-service.enabled</name>

<value>true</value>

</property>

<property>

<name>yarn.nodemanager.aux-services</name>
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<value>mapreduce shuffle,timeline collector</value>
</property>

<property>

<name>yarn.nodemanager.aux—-services.timeline collector.class</name>
<value>org.apache.hadoop.yarn.server.timelineservice.collector.PerNode
TimelineCollectorsAuxService</value>
</property>

<property>
<description> This setting indicates i1f the yarn system metrics is

published by RM and NM by on the timeline service. </description>
<name>yarn.system—-metrics—-publisher.enabled</name>
<value>true</value>

</property>

<property>
<description>This setting i1s to indicate if the yarn container events
are published by RM to the timeline service or not. This configuration is
for ATS V2. </description>
<name>yarn.rm.system—-metrics—-publisher.emit-container-events</name>
<value>true</value>

</property>

Fritb 2z 4h, Rk hbase-site.xml Pt E S AFASIN 2% 1 i Hadoop SEHFECE 1, LAHE
W28 5 N\t ) Apache HBase 2£#f 7 ; 5, T [FAERY H B CR2dE S5 N\ HBase H1),
A]KF yarn.timeline-service.hbase.configuration.file ¥ & g [1] hbase-site.xml ') URL, #1
Flr 7N :

<property>
<description>This is an Optional URL to an hbase-site.xml configuration
file. It is to be used to connect to the timeline-service hbase cluster.
If it i1s empty or not specified, the HBase configuration will be loaded
from the classpath. Else, they will override those from the ones present
on the classpath. </description>
<name>vyarn.timeline-service.hbase.configuration.file</name>
<value>file:/etc/hbase/hbase-site.xml</value>
</property>

(1) IBAT I [A) 5 Hik 55 v.2
Hi )5 ResourceManager A7 U5 FEAS, FEINZECHT AL E N2 . RE K AR 7 20
YR E HAS AT S E AR E 8.
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FHREHE, B[R] 32 S 2 — MO YARN spdPate, JfFind ~oiEE T BUS 8-

$ yarn-daemon.sh start timelinereader

(2) J35h MapReduce I 5 AN A 4l il 55 v.2
N 1 ¥ MapReduce HEZREE 5 AW (A #h Ak %5 v.2, 7] )5 H mapred-site.xml 11 %1
fic & -

<property>
<name>mapreduce.job.emit-timeline-data</name>
<value>true</value>

</property>

I 18]l A 55 A3 Ak T el R ey, DRI P AT s R b O 2 T BE, 0 H ik
TR, TASZAE - s A TR In P o XFit,  FRATTAT S5 47 BE N A A RS, H{E X —
RARRAL = FIRK

1.6 K F )&
AT | Hadoop 3.x A HTRRE:, LLZERX Hadoop 2.x A A HE 4 A4 BE 7 THI ) 2

B . PRI ZAN, ARFELFEE [ ARG EAHN7 Hadoop SEBFH 24T HE
o5 2 FERFARN WV KRB 70 5 TR N 2






F2EF R¥IESHEID

RER R REAE /A, B/l — ek, BE SRR A TR 253 23 A B F Y
— U WEIR . ARERE R A KRB EAE RN, PURIIEERERERES, B
PASAUMER M e RERSFEDQERIER 74> “V” o Rz 4, 521 55357
AT AR EAE AR O BRI Bl Bk e A o A At E A AR 7 . e, AFED
¥4iE 1t Hive F1 Tableau fE7~— 8N FHIHIR .

AT FEW S LU F
BRI o
KEAEFA
%£+ Apache Hadoop )74 201t 5
MapReduce HEZL .

Hive.

L

[ HR HEy Ny N

Apache Spark.
2.1 FAESHT A

KR o3 Al e AR A A B I S e MERE R R R, H R SR A O E ) A
A FH A AR R FIRE &, s o il DORAR e EdE 70 i (EDA) R4t FBL, il LA
NIGEYERAE 8T (CDA) $#24t4518. EDA Fil CDA w0 NEHE 0 SR A&, 124
o PR AAE 25 R 2 A

EDA WM THERIEHIE. TEMSOR, HIRESEE PR, BLK
ARSIt R 2 M R . CDA WA S T AR k. THEMER,  [6 03k 1% Pk
WG T HR, B X B T %%, 3 T T X AR5 o Il 4 £t ek 7 /1 B 5 8 .

— BRI N EE TR, BB =50 nT LIS SAS 85481t 7 o0 kAT
IR AR R o R B sl oy B R AR R R P — AN EER R A,
MAKANIT R A 2R ER G, BIREHE G TET AR AR, Wi,
BOEVE EWR L . B R AR S AR, LR IE T 2 B Bk 55 R K

Vb 55 H B 5 R SR AT BE 2 R BN R R 5 QAR EE sk, 514

123 N Main St vs 123 North Main Street.
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SRIM, 4ET i FE B TR R ik 7= B, 75 X g A e e A N AS[E],  H
orAfr el R EIR I VA RS —E. RYE 0 i A 2 MR & 3R Edis , oA ab B
PG THEE R ESRE, FRESXNHT] (BFEEHE. mipEH. R L. LEMASERE
A2 PR R E . X, Bl R R ORIV R A DA AR L, DA R SCEE B TE A R B
CA S AT AT W AR L B A S BN AM iR, RIS 4 {17 283 FH P 35 84 =) N e 2
AL, T E S S w45 (SSND) se B bl 42 — 2R R EF R, X2
AV IR AL N

HoR), 752 EEE R ST, DURIERTRE . Bt M EdE e TE, SR
EBIERE R ER . X B, F 8B fre RIAME S 5dE 27 me i,
] FCNE S e B o0 A7 TR R BOERA T . b, BUONE DL EIR S X B 34T o B ANTE B
e, UAHRREHEE T E B2 80, [FN MR AR E R IE K.

R, g o i B P AR e Al B i 2 AR ) . A BAADE BEZH T PASE I . 20T N FH A2 7
nf R A G e s, B b A SR E . Blhn, FRATTAT DLTET R b G R R A A ik
Ty HFERBRLES 8 mUHE IR X KIEREHZ. FRitz 4, dnl 5k %5 BN
FH Sy BRCHE L8 5 il (R I SR AC B R P it AT SR R, T AT AHOCHERAE, Blanig N, Sz el
XTI EE IR B R B R T DL E . eAh, B n] SR 8 SR T S B, B R A A
g8, IR e e At — D S .

B nT AL W B E ot ) — AN E ARG . WE, Y ATE DR E R 2
AT FE R, A A e DL AR ) 3 IE 2 o AR, A AT TBR K AR i 7 M % /e (BD
T.H, U0 Tableau ! QlikView 55, #HEIFoMrEdE. 2R, FEELRINE R v #L4L
174, Bl Uber 74 B [ N B 240 0 A1, B A 293800 3 RKAE R T B, AT
SR 5 B L i s i v R AR P Bl B Y DA 3 .

B ER AN 43 B BdE — B AT W A AS [ RS LA P T I BBk . & ARk — EAE 3% )
FIR AR B T ERIRIE . PR R AR S5 S R

S —ZKAFRUL, XN AT A FE IR RS, (HREE R R RS, An] T
1T 2K 2%, i, FERARGERNEZ, HunmEERE .. A2 Bk, HEN
WS Xfit, AT ZEGNIT AR PIBIT R T Web Tk HRIT A WrAgHLE
FEAZ W24 LA T3k oy, (AL B-AH AT AT, DL N EE R SR B A R
R 1 22 AR A ) 0k T R kA .

2.2  REIEW\)

Twitter. Facebook. Amazon. Verizon. Macy's fl Whole Foods %% Z w2 H T
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AR iz Ar W H WMk 55, IFRYE A a5 Rhi e 18 2 ek N PR X R £ s 28 1
BErRgEE, CLAEAEE RN H T e #r .

NHFEE—NFEERG . B EE T RS, iR axas s, H
U ? ARG, S5—KEEIHEL, b5 EE R EE R i AL SR b 2 B s
Bafs, HABRAAEMEERSIT N XHARK S MR ZE R, B4t m= .
Twitter #r[E . Yelp PFit. BE#UF, WA, KEHHAMEIE RS S L5
PB4, 2555, AT XA B R AR A BT 34T 8 4 M PR 2 P AT N RIS e A

Q0 SRS P o 457 45 it ) B TV B ERRER Z2 , R4, AT ]G e i3k AT 20 A IR HUGE
Sfa i, AT R BEE ST A ARSI 1 2EAT W CLSC I EE 22 B IR [ K ZE A
N, BEAEBIE AR CE AW N, RSO TR EE AT REAR B RN, 1T 56
BTN E BRI —— 75 2470 AbE. e dbEdE . SLbr b, TB i EdE B Al
2o 2 ) U8

"R, AT 2EB 1 s . Haftivt, ANEIEJLVERU™ 4 T 90% LA L 1%L
P5 . B =m0 R R R

1 KB = 1024 Bytes

1 MB=1024 KB

1 GB =1024 MB

1 TB =1024 GB~1,000,000 MB

1 PB=1024 TB~1.,000,000 GB~1,000,000,000 MB

1 EB = 1024 PB~1,000,000 TB~1,000,000,000 GB~1,000,000,000,000 MB

H 20 tHet 90 AR, Wtk K&ERIEdE DL BRI 7R K, B4 T K3
PEix— ARk

2001 4F, I £ Meta Group Inc &) 2 7] (J5 4% Gartner A ) $H 44 J\*ﬁﬁﬁﬁ/] Doug
Laney $2tH | ZFE1E . @EMAEIX 3 MER (Eﬂ 344V ) o A, fELIE 3 A VT
LA B G I 1 s o ERfdE, Bl 4 > “v7

PNHINBNA T REFRT 4 4> “V7 , dEmmiais KEHE S Frdr

221 RS

BE vl N2 PR R YEAEIRIG, Blun R AL @as . EMfEEES . N O EEHE . Facebook
P SEHT RGE . Tweet FIVFREE . 5% E. BEBLLATI0E, LS 1T a5m A
g BER . Foh, BOEERMA—TE, Flin_—H#EH. SCA. JSON F1 XML.
M0 22 FEAC SRR SR 250 oK L — £
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2.2.2 HUIERIR

HAETTRER HBIE B AUACEEBGH AR SR HESER SR A, BEJHE Uber
FTZESRA RS2 BT e . X HL, SR 245 AL R G IO 2, DL KOk SR s R A 3
A7k A3 BT B IS 3G

223 HIEMNEE=E

BAEn] A I AZE 1 /0B, 1Ry 1N HL VAR 10 4. T2 A A k0, dE
AR MK 2 50H TB iX— 20 . PN HE, 3RS S8 02 R, X2 KERE
Z T UL 8 40 SR AL

224 HEAERME

BATTAT PR BHE 34T 40 07 I AL RS B AR AT IR R 7 R o (B 75 FE 31 008 R A A 8
KA ZREVE, DRITAR MECRUE R 1 I PE A ERf 14
K 2.1 fEos 7 REHE R 4 4> “V7

Kt

Variety of Data Velocity of [_)atal
lied . 1Bs of data from financial
+ 4 Billion videos firms

400 Million tweets
500 Million wearables
30 Billion pieces of content

20 Billion connections
Millions of weather sensors
100 sensors per car

' ™
Big
Data

Volume of Data
2.5 EBs per day
average of 100 TBs per
company
+ 40,000 EBs of ddata

Veracity of Data
33% don't trust the data
Trillions lost due to had

analytics

&l 2.1

97 e XA T CAER AR, AR TR PR SRR, AT
PRIV, FELLE KRB B KCHR i 4 > V™ o LR, RGO RO T
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H, FEARMBERSE T2, E @R 7 XA AN F . Bk kA SQL s At
B 1999 MV 58 . 14, KT RE—M5%, BdE b T 20 2 0 A 20 SQL. b ZRE
JiE B A e v Hod B T R B 3 55

ZHTFTHRIR ) 4 A4 “V7 Joikiv 2 REAE i S D se A 75 =K, [Rt, IR H Wy
IS 7S “V7

225 BEIERIAZTMH

B B AT AR PE TR 02 & AW R EEE . IRZ %, FRATHZI K170 2R R
Fe, DMERERS BEAE AT B R 3T, IR eIk vl & 3o

226 AL

HHHE AP B e T B AR B w7 R i SR I, Al RARE BAEHR ) 7 2 A
PRI 7] 7

227 #WE

RESEWEBE B, HEERAMAE TR FHE, Byt rRiltE. A
WAL HPIRZS, FFUAZ MOy AR RATH AT Rl A RAIRAT E I 70 B A el AL
i, BREE R TR

2.3 4% Apache Hadoop #9545 X1 F-

SR, BEevkfE. Mee TR T FRER. ZidARE. YU A & . B
AHBCGEHLEEC o0 W, RSN, ROTMANERAE TR, 1thh, 3K
i1z 2115t 1 14 H Instagram. Snapchat. Gmail. Facebook. Twitter £/ Pinterest %5 M F 27,
XN AR o H AT AT DN E s TR 2P 5N T BL RS

Q  EMRS AR At .

Q EARSHTE.

Q  ERNARS A

A m i AR g i) oA G, IX AR A g R AL B PB 25 iR Rl o vl e -

d 1EB=1024PB (JH=5T 5 T a6 ) -

Q 1PB=1024 TB (AT 50000 #EEGHLTZ)
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d 1TB=1024GB (M1 50 #EGHES) o

1 FWECHEEZ R = — M AE 20GB it .

15, MR OABREHESEY), JLHFR, AT A0 Gt JE R AR F
ik, FEEIF R AR . JUTHERT, K IFATAEE (MPP) BI7E
RS . M WA S (e PR R A T M -« 2 K a] (140 Teradata) E528 | MPP
6, FERAT T AR b S AN FFR .

5 5 AN 3fh S R 28w KE T3 i o A v 5 R MY A A ) T — AN B K RE By
B, w2, Hw AR | Apache Spark. [fifo, KA T K#E T — k< T MapReduce
MABH ARG (GFS) MBS, KA - FE ) R B IR AT N AT 594,
Doug Cutting M| 5514 Nl fil, fbscil 74588 B fste, JFm 4t FEs T pE
an——Hadoop. Apache Hadoop HEZE 2 —NKH Java 4w 5 HIJTIR A HESE, ARSI
J BIPRAS - A R A AL FE . X261 =, Apache Hadoop HEZEEH] | Hadoop 43
&G (HDFS) , i F5415: T 2003 Ffr KN GFS 830 X FACHEAMTHEOR U, 1%
FEZRAKH T MapReduce, ‘EFe4LT 2004 4F 12 H R FE Mk < T MapReduce & #K18 .
2417, MapReduce fE42 LM V1 (3T JobTracker Fll TaskTracker) K Ji£ & V2 (3T YARN) .

2.4 MapReduce 1EZ

MapReduce & —MHEZR, R T iT%5 Hadoop ZERFH ) K=%#E. MapReduce f#H |
YARN LA 2525 FH-AF AT 558 5 mapper A reducer.
4] 2.2 &7 | —Ti MapReduce 1£55, F T 15 5 ia] I A0

Input Splitting Mapping Shuffling Reducing
Hadoop Cool —»Hadoop,1 —» Hadoop,1 —» Hadoop,3
Cool,1 Hadoop, 1
Hadoop,1
Hadoop Cool Wow. 1
P » Cool,2 +— | Cool,2
\ Cool,1 Wow.2
Cool Hadoop Wow  (— Cool,1 Wow, 1 /
Hadoop,1 » Wow,2
Wow.1 a| Wow, 1

&l 2.2
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MapReduce 5 YARN Z % &1E, SHAEMLCL AR Ah i) & AT 55 AT LRI, SR EE R
EHAE CRIEEHES Pt E S, REER T ERIE ERMES AT, I TS AT
FHOCHERN . 248 MapReduce i, W LAEEEANFERS . AFRZEBPSCH:, I 7 K
PATAEE B0 RATEAES 3 =1 MapReduce HEZE 1 F 3 8 23X 5 H KN 2

2.5 Hive

Hive £ MapReduce fEZ2 B2 7 —> SQL #i% )2, RN E 7 —Lefiibifit. £
T MapReduce HEZEH 4w ARSI R 4, [AiX —A7 A akik. a0, e XAFE
BFNESR T CAE 2D U HATAAR, BRI TARRCR MRS R . i SQL i A)
WSS MapReduce HEZEAES AT, Hive S | X} MapReduce RS MR, FHr[fE)G
vify [ 20 A AT HAT o X T R AN, XA T ORERIR AL, 0 e A BRI S
BT HEmERNS. 2.3 B/~ T Hive BA RS54 .

Hive 2243

HIVE

[ JDBC I ODEC
a—

Web .
[Command Line Interface | |nterface Thrift Server

< Metastore
[ Driver

(Compiler, Optimizer, Executor)

AN A

. 1 y

HADOOP

(MAP-REDUCE +HDFS)

Job Name
Tracker MNode
Data Node
+
Tracker _

2.3
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Hive JF AN NTEL AT 5 B i 1Y), AR AL S 2 i) A4 T 2% 58 3 H Ak
AR E Hive MHPATEEE i N 2. 5238 nl 17 M) https:/hive.apache.org/
downloads.html [ #k Hive, W& 2.4 Fis.

= C | @ Secure | https://hive.apache.org/downloads.html

Adn DOWNLOADS

Home

Downloads

License Releases may be downloaded from Apache mirrors:

Privacy Polic
Y y Download a release now!

DOCUMENTATION . ) ) .
Language Manual On the mirror, all recent releases are available, but are not guaranteed to be stable. For stable releases, look in the stable directory.
Javadoc
Wiki
COMMUNITY News
Becoming a Committer
Edit Website 3 April 2018 : release 2.3.3 available
How to Contribute
Resources for contributors This release works with Hadoop 2.x.y You can look at the complete JIBA change log for this release.
lssue Tracking .
Mailing Lists 18 November 2017 : release 2.3.2 available
People . . .
This release works with Hadoop 2.x.y You can look at the complete JIRA change log for this release.
DEVELOPMENT
Builds 24 October 2017 : release 2.3.1 available
Design Docs
FAQ This release warks with Hadoop 2.x.y You can look at the complete JIBA change log for this release.
Hive JIRA
Precommit Palch Testing 25 July 2017 : release 2.2.0 available
Version Contral
BEMC This release works with Hadoop 2.x.y You can look at the complete JIBA change log for this release.

2.4
B FEEERE, FREAE T RSO, i 2.5 B

< C (& mirror.cc.columbia.edu/pub/software/apache/hive/hive-2.3.3/
Index of /pub/software/apache/hive/hive-2.3.3

Name Last modified Size Description

a Parent Directory -
ﬁ apache-hive-2.3.3-bin.tar.gqz 02-Apr-2018 15:00 221M

ﬁ apache-hive-2.3.3-src.tar.gz 02-Apr-2018 15:00 21M

Apachel/2.2.22 (Fedora) Server at mirror.cc.columbia.edu Port 80

2.5
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251 TEHHRE Hive Z i HISCHE

TR T #8005 B BRSO E, R R TRCE, W s

tar —-xvzf apache-hive-2.3.3-bin.tar.gz

)5, B hive-site.xml A, U0 FPk:

cd apache-hive-2.3.3-bin

vi conf/hive-site.xml

EETESIR By, SR T AN

<property>
<name>system:java.io.tmpdir</name>

<value>/tmp/hive/java</value>

</property>
{f hive-site.xml CAFJEHE, 0 F 21 )& 14
<property>

<name>hive.metastore.local</name>
<value>TRUE</value>

</property>

<property>
<name>hive.metastore.warehouse.dir</name>
<value>/usr/hive/warehouse</value>

</property>

B2 TR, F)F] Hadoop fir4-4 ik hive T 55 ) HDFS 8845, W1 F flfzs:

cd hadoop-3.1.0
./bin/hadoop fs -mkdir -p /usr/hive/warehouse

./bin/hadoop fs -chmod g+w /usr/hive/warehouse

252 2% Derby

Hive £ MapReduce HEZRf)EEA E TAE, FHATHRAE A VA GE1TH MapReduce
YEMV A% mapper A1 reducer. A | 4E97 553 AH < B e EdE, Hive (R 1 — Py H
W5 %, B Derby. FIPT 8 Derby )22 #2 L HAE Hive H N H 0. Xk, &
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4 A] U5 7] https://db.apache.org/derby/derby downloads.html %% Derby, U1 2.6 s
€ > (@ htips:{db.apache.org/derby/derby_downloads_htm i
apache = die =
Apache Derby D= 13 DR POkt
Home Quick Start Download Commiunity Documentation Resources
= Last Pubdished: 05,03,/ 2008 14:3
| Download
Overview
I Apache Derby: Downloads F et et
Foundation
Search the site with ¢ I;n; Jla.;a. E: end :—: g:'um
Search For Java 1.4 ard Hi ]r'_"._
For Java 1.3 and Higher
Depracated Releates

Change History

For Java 8 and Higher
1.14.2.0 (May 3, 2018 / SVN 1828579)
+ 10.13.1.1 (October 25, 2016 / SYN 1766613)
For Java 6 and Higher

« 10,1211 (October 11, 2015 f 5VN 1704137)
10.11.1.1 (August 26, 2014 f SWN 1616548)

For Java 1.4 and Higher

« 10.10.2.0 (April 15, 2014 / SVN 1582445)

o 10.10.1.1 (April 15, 2013 / SYN 1458268)

« 10.9.1.0 (Jume 25, 2012 / SVN 1344872)

« 10.8.3.0 (November 16, 2012 / SWN 1405108}

- 10.8.2.2 (October 24, 2011 f 5VN 1181258B)

« 10.8.1.2 (April 29, 2011 / SWN 1095077)

+ 10.7.1.1 (December 14, 2010 / SUN 1040133)
« 10,621 (Oct 5, 2010 / SUN 990685)

o 10.5.1.0 (May 19, 2010 / SVN 938214)

« 10.5.3.0 (August 21, 2008 / SYN 802817

%] 2.6

BHAK 2 B D IR R0
(1) FH F%)ar 2 %% Derby:

tar -xvzf db-derby-10.14.1.0-bin.tar.gz

(2) BfJEH HRBEON derby, IFEIE— 4N data [ H . SEPr b, AL TR
T2 a2, W PR
export HIVE HOME=<YOURDIRECTORY>/apache-hive-2.3.3-bin

export HADOOP HOME=<YOURDIRECTORY>/hadoop-3.1.0
export DERBY HOME=<YOURDIRECTORY>/db-derby-10.14.1.0-bin

export PATH=S$PATH:$HADOOP HOME/bin:$HIVE HOME/bin:S$DERBY HOME/bin
mkdir $DERBY HOME/data

cp $DERBY HOME/lib/derbyclient.jar S$SHIVE HOME/lib
cp SDERBY HOME/lib/derbytools.jar $HIVE HOME/1lib

(3) FH F5454 a5 Derby AR5 2% -

nohup startNetworkServer -h 0.0.0.0

(4) HERIFPILGA derby <L, Wi R AR

schematool -dbType derby —-initSchema --verbose
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(5) 4T7F hive =0l &, W FHrs:

hive

o .45 AN 2.7 Fis.

Moogie:apache-hive-2.3.3-bin sridharalla$ hive

SLF4): Class path contains multiple 5LF4] bindings.

SLF4): Found binding in [jar:file:/Users/sridharalla/apache-hive-2.3.3-bin/1ib/log4j-s1f4j-impl-2.6.2.jar!/org/s1f4)/impl/StaticlLoggerBin
der.class]

SLF4]1: Found binding in [jar:file:/Users/sridharalla/hbase-1.2.6/11b/slf4j-1og4j12-1.7.5. jar!/org/slf4j/impl/StaticloggerBinder.class]
SLF4]: Found binding in [jar:file:/Users/sridharalla/hadoop-3.1.0/share/hadoop/common/1ib/s1f4j-1log4j12-1.7.25. jar!/org/s1f4j/impl/Static
LoggerBinder.class]

SLF4): See http://www.slf4j.org/codes,html#multiple_bindings for an explanation.

SLF4]: Actual binding is of type [org.apache.logging.slf4j.Log4jLoggerFactory]

Logging initialized using configuration in jar:file:/Users/sridharalla/apache-hive-2.3.3-bin/lib/hive-common-2.3.3.jar!/hive-log4jZ.prope
rties Async: true

Hive-on-MR is deprecated in Hive Z and may not be available in the future versions. Consider using a different execution engine (i.e. spa
rk, tez) or using Hive 1.X releases.

hive> |

&l 2.7

253 {£H Hive

H5RAMEIECEAR, WRBEEHENEES 7T EJEM, FHland. mif s,
FIF PARTITIONED BY ¥4, FIAR4E 1 FIk 2 5% AT R 5o 7 HL, 2k or 4 Fnl
FJF CLUSTERED BY 1)1 4324, 24 vl i@ id SORT BY 7EAR 4T HE 7 - BAAWF .

QO #%: K0T RDBMS 2 TiTHE.

Q 7IX: Hive RATEEZN0X, B 27 HFEN SRS

Q i BdERTRI 2 Hive THIANE, FFEATTEIR)ZE X R G A7 N 7 X A ) SO

Hive i 5 #&Ht ' 5 SQL RARZEAEE. FHWNAESIH 7 HQL nJHh AT iy — L&
8] BEAT 55

Q fE. EEEMSX.

Q MR, HARAPEIZHTRT.

Q FERE

O KBERABFTHEAMERT, SFEERHZERE THE HDFS Hx .

1. BIEEHIERE

BT RO @R, 4 Hive PAE K TA XK. 2085 T8, HE5KEZH
R e AR R, R R

create database mydb;

& 2.8 S&k 1 hive 2 & TR E R
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FETT a8 FH KRG R e s, 2004 R PR R IR, I B o

use mydb;
& 2.9 78 [ hive 25l & I & HITAE

hive> create database mydb;

hive> use mydb;
OK 0K

Time taken: 4.007 seconds

Time taken: 0.028 seconds

K 2.8 K 2.9

2. fliEx

YRR EC RS, FMEBAEZEdEE @R, MEE L, RNEEEES
KZ % RDBMS ({7l Oracle. MySQL 5% 4 75) 2K540l, Wl K Frs:

create external table OnlineRetail (
InvoiceNo string,
StockCode string,
Description string,
Quantity integer,
InvoiceDate string,
UnitPrice float,
CustomerID string,
Country string
) ROW FORMAT DELIMITED
FIELDS TERMINATED BY ',
LOCATION '/user/normal';

K 2.10 75 1 hive ¥ & A5 H 25 R .

create external table OnlineRetail (
InvoiceNo string,

StockCode string,

Description string,

Quantity integer,

InvoiceDate string,

UnitPrice float,

- i
s
<
v

CustomerID string,
Country string

) ROW FORMAT DELIMITED
FIELDS TERMINATED BY °',°
LOCATION '/user/normal’;

VVVV V VV V V VY

0K
Time taken: ©0.434 seconds

& 2.10
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BATH E S AL T ERER FERFNR, 10275 & e F| A Stinger Initiative £
A ERE, a0 R AT

select count(*) from OnlineRetail;
K 2.11 75 1 hive & &P A& R

hive> select count(*) from OnlineRetail;
WARNING: Hive-on-MR is deprecated in Hive 2 and may not be available in the future
(i.e. spark, tez) or using Hive 1.X releases.
Query ID = sridharalla_20180423173731_d68999d5-5618-4170-a3a8-42be21851d51
Total jobs = 1
Launching Job 1 out of 1
Number of reduce tasks determined at compile time: 1
In order to change the average load for a reducer (in bytes):
set hive.exec.reducers.bytes.per.reducer=<number>
In order to limit the maximum number of reducers:
set hive.exec.reducers.max=<number>
In order to set a constant number of reducers:
set mapreduce. job.reduces=<number>
Job running in-process (local Hadoop)
2018-04-23 17:37:35,267 Stage-1 map = 100%, reduce = 100%
Ended Job = job_local961179496_0001
MapReduce Jobs Launched:
Stage-Stage-1: HODFS Read: 10714480 HDFS Write: @ SUCCESS
Total MapReduce CPU Time Spent: @ msec
0K
65500
Time taken: 3.518 seconds, Fetched: 1 row(s)

Kl 2.11
254 SELECT iEqiEL

{F Hive "}, SELECT [FiEU T Fras:

SELECT [ALL | DISTINCT] select expr, select expr, ...

FROM table reference

[WHERE where condition]

[GROUP BY col list]

[HAVING having condition]

[CLUSTER BY col list | [DISTRIBUTE BY col list] [SORT BY col 1list]]

[LITMIT number]

r

Horr, SELECT %7~ 4 HiveSQL H 4% 52 (projection) EHFF, BHAKWI .
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O SELECT 4 FROM H) it & .

d  WHERE 4 it 461 .

d  GROUPBY A B EFEZMAIMYIE, FfaEilxEE .

OQ CLUSTER BY. DISTRIBUTE BY Al SORT BY 43535 % 1T HF i 7 Al 53
O LIMIT & X 1 ks & m il sk e .

AN EEVE QDR B s

Select Description, count(*) as c from OnlineRetail group By Description
order by ¢ DESC limit 5;

K 2.12 27~ T hive ##H]6 H & H L.

WHITE HANGING HEART T-LIGHT HOLDER 358
REGENCY CAKESTAND 3 TIER 278
HEART OF WICKER SMALL 224

HAND WARMER BABUSHKA DESIGN 213

SCOTTIE DOG HOT WATER BOTTLE 207

Time taken: 3.206 seconds, Fetched: 5 row(s)
i - .

K 2.12

N A

select * from OnlineRetail limit 5;

& 2.13 Wi | hive 2] & AW .

hive> select * from OnlineRetail limit 5;

0K

InvoiceNo StockCode Description NULL InvoiceDate NULL CustomerID Country
536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 6 12/1/10 8:26 2.55 17850 United Kingdom

536365 71053  WHITE METAL LANTERN 6 12/1/10 8:26 3.39 17850 United Kingdom

536365 84406B CREAM CUPID HEARTS COAT HANGER 8 12/1/19 8:26 2.75 17850 United Kingdom

536365 840729G KNITTED UNION FLAG HOT WATER BOTTLE b 12/1/180 8:26 3.39 17850 United Kingdom
Time taken: 5.25 seconds, Fetched: 5 row(s)

& 2.13

& 2.14 &7 1 hive $£H] & H ) AW

select lower (description), quantity from OnlineRetail limit 5;

WHERE A Ty B Re A MZ e AR BN R, JHET R TA:
O HiEEHEFYR,

Q ZHEHEFIIE.

Q  REGE.
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hive> select lower(description), quantity from OnlineRetail limit 5;
0K

description NULL

white hanging heart t-light holder

white metal lantern 6

cream cupid hearts coat hanger 8

knitted union flag hot water bottle 3]
Time tgken: @.154 seconds, Fetched: 5 row(s)

K 2.14

WHERE ~{~] () N 2591 i R s

select * from OnlineRetail where Description='WHITE METAL LANTERN' limit 5;

K 2.15 27~ T hive #ZH]6 H H & H L.

hive> select * from OnlineRetail where Description="WHITE METAL LANTERN' 1limit 5;

OK

536365 71053 WHITE METAL LANTERN 12/1/10 8:26 3.39 17850 United Kingdom
536373 71053 WHITE METAL LANTERN 12/1/10 9:02 3.39 17850 United Kingdom
536375 71053 WHITE METAL LANTERN 12/1/10 9:32 3.39 17850 United Kingdom
536396 71053 WHITE METAL LANTERN 12/1/19 10:51 .39 17850 United Kingdom
536406 71053 WHITE METAL LANTERN 8 12/1/10 11:33 3.39 17850 United Kingdom
Time taken: 0.144 seconds, Fetched: 5 row(s)

K 2.15

FHEWHEIEER T group by TAJA{EH 77

select Description, count (*) from OnlineRetail group by Description limit
S

K 2.16 S~ T hive ##H] 6 B & H L.

166
4 PURPLE FLOCK DINNER CANDLES 4
OVAL WALL MIRROR DIAMANTE 22

SET 2 TEA TOWELS I LOVE LONDON 102
"ACRYLIC HANGING JEWEL 1
Time taken: 1.6 seconds, Fetched: 5 row(s)

Kl 2.16
NHEMEAERIR T group by THRJFINH RG], [FIN$EE 7 HHKEKME, i
having 1) 4 B 145 3 .

select Description, count(*) as cnt from OnlineRetail group by Description
having cnt> 100 limit 5;
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& 2.17 7R 1 hive 2] & AW .

SET 2 TEA TOWELS I LOVE LONDON
"KEY FOB 110
6 RIBBONS RUSTIC CHARM 121

6@ TEATIME FAIRY CAKE CASES 108
Time taken: 1.551 seconds, Fetched: 5 row(s)

K 2.17

FHRBIE T group by A1), FIF having FA)ILELE H, FfiHid order by FA)
FrRai iR, MALfER] T DESC.

select Description, count(*) as cnt from OnlineRetail group by Description
having cnt> 100 order by cnt DESC limit 5;

K 2.18 S R~ T hive ##H] 6 B & H R

WHITE HANGING HEART T-LIGHT HOLDER 358
REGENCY CAKESTAND 3 TIER 278
HEART OF WICKER SMALL 224

HAND WARMER BABUSHKA DESIGN 213
SCOTTIE DOG HOT WATER BOTTLE 207
Time taken: 3.045 seconds, Fetched: 5 row(s)

K 2.18
255 INSET iEag)iEx

Hive F [ INSERT i&4) U1 T s :

—— append new rows to tablenamel
INSERT INTO TABLE tablenamel select statementl FROM from statement;

—— replace contents of tablenamel
INSERT OVERWRITE TABLE tablenamel select statementl FROM from statement;

—-— more complex example using WITH clause

WITH tablenamel AS (select statementl FROM from statement) INSERT
[OVERWRITE/INTO] TABLE tablename?2 select statement? FROM tablenamel;

256 [RigRE

RUGRAPFIAREL. T %A Hive i 3CRERSEARL, Wik 2.1 Pow.
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*= 21
A i wm ik
O TINYINT: 778y
o O SMALLINT: X075 5%
QO INT: 4 F57%3
O BIGINT: 8 ¥
A IR BOOLEAN: TRUE 8 FALSE
i O FLOAT: HNEFSE
E e e
O DOUBLE: XUWEIFESEEL
TE ML DECIMAL: & fifH, FH) 651 @ X4a OFRS FE
Q STRING: $fEFZFEPHZER A
AT ER O VARCHAR: & &m AKKERFRE ARSI 2R T4
O CHAR: &€ KERR 2 2P R0 75
QO TIMESTAMP: %55 HIRIR] &, K503 g Fb
] SR ) 27 "
O DATE: H#
— ik A BINARY: FEHiF4

2.5.7

BRRE

)

T R A TN 2, & n R R R R H AN ZH 5 R A R R A

gty R R <7 #HATUIIN .

MLy CBE-(Ecdl) : JoamilId['element name'ThR A V5[] .

A (R512) « BATHI TR EAHEFZEY, FFrEd priivim oz, H
i, n RO NEAHTZES] (BLOo TFER)

AEZEH TR
TG 32 R RO — 5E 2 B 9710 (Hive 12275 #1 UDF LS T 8 2 (0 i

=K . 7F Beeline 8% Hive CLI 1, #J{fiFH LA iy 2 i 7~ e 1 SCRY

SHOW FUNCTIONS;
DESCRIBE FUNCTION {function_name>;
DESCRIBE FUNCTION EXTENDED {function_name};

455 Hive ST HINIONE UK, Frh A Hive 18 B AFRIR S 4R,

J
J
J

2.5.8
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1. REEZER
B e TR B 2 A R BB R A AL, 36 2.2 W I B 75 o) BT A 336 [ 18 AE B0k AT EL %

Hadoop K ZL 45 70 b 52k

F-42 s TRUE 5% FALSE 1H..
*22
z B X B b

A=B PR RA | R KA A FFTHRIANX B, NWEHEN TRUE, 504 FALSE

A!=B PR | R ERIA N A AT ERIANA B, WL TRUE, %04 FALSE

A<B EHRERIERA | mRFENN A NTREAB, WEEHEHN TRUE, #05 FALSE

N T mREFRIEL A PTERETERENX B, WERN TRUE, HNH
FALSE

A>B EIRERIERA | mREFEN A KTREAB, WEHE N TRUE, #0°5 FALSE

R o R mEFRENR A KTk TREX B, WERN TRUE, HNH
FALSE

A IS NULL BT 2K R RIEA A THE N NULL, g2 N TRUE, #5004 FALSE

AISNOTNULL | Frg sl R EIEA A THHE N NULL, W48 N FALSE, 5024 TRUE
MERFRFH A5 SQL IENZKIA B ILEE, WEH N TRUE, #
NN FALSE. b, HEGIEUZEFR T ABIT. B HE FH/F
5 A PRMEEFRFILE CGELT POSIX IENZRIEXHH) “.7 ) ;
B HHI%FAFILES A H TS EE R 745 CGRLT POSIX ID”IJi'%

ALIKEB AT LA« *7 ), N, foobar LIKE foo i1y FALSE: 1fij foobar
LIKE foo i3y TRUE; 'foobar' LIKE foo% )it 5 45 St N
TRUE. =9Xf %474 I, AN (%ILEC T — %7 ) -
RBHHOE T oS, HREENHITEE, B4, 7R
T By X, B columnValue LIKE a\:b
i A Al B ¥ NULL, WIZ 58N NULL, Wt A HEE 7
free (A[ge =8 ) JLELT Java 1E M #iA 58 B (523 A &% Java

A RLIKE B FAT R IEN R )RR ENR) , MZ5 8 TRUE; 75 05k [A] FALSE.
5 tn1, 'foobar' rlike 'foo'Fl'foobar' rlike '"“f*r$' Wit H 45N
TRUE

A REGEXP B TR %5 [F] T RLIKE

K23 s EA T

R

e LR EARIZE, Hik(A|

2 RIS N R
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%23
z B | *x -
AR ATB BT 28 5 AT HL, 45 5 TR e PR OB A JE S (2
on | e | ZURRED L b, SRS NT R R, 7
Eol=]2k A . _ ) .
MR HORE & 20 PRI, 97 A MORTHE R | 0+ B A
7 U
AR A 0T B B G T Fr Sy b VBT A JE RIS (7
A-B E AR
FHEEIE | o by

R AXB BT RS L. S5 SR R SRR B A 3L (FEK
A*B | TR | mEkeskd . R, MRk R, IR —
PR R R 2 T M o o g

AR A UL B ROH BSR4 RN R BRI A SRR (fE
FRERET) . RO, B NI
A UL B IS, 45 B N SRR A LR (K
ks R )

A I B (325 AND (i E2s 5 . 45 531 gl (R B () 4 JE 26
(TERT R R G R )

A il B RLZH OR MITHEILE . 45 TR Ay R B iy A S0

A/B E oy I G At

A%B B s Y

A&B E ol I g 2 apiN

AE‘"-.—‘H* q
AlB | EREETR | eronm i

A I B iz 5 XOR HTHH &R . S5 RRAN BRI A JER A
arn | gy | AT B BHER XOR BT FAESL. 85 RAM B AIER

(FERBYZIREGE D)
~A EET R | A FALIEE NOT Byt A R . G5 RERSEH T A 1y

% 2.4 Won B R IR EIFE . BUA T EAEEIAT /RIE, £5045 HK % 7] TRUE
o FALSE.

*24
z 5 7| X #H fm A
A AND B Mok | iniR A R B 308 TRUE, NIZ55H N TRUE
A &&B MRk | ZF AT A AND B
AORB AR | WS A 8B N TRUE, 84# —#3°8 TRUE, N 25 4 TRUE; 75 4 FALSE
Al B fi k8| Z§l5) T AOR B
NOT A fi kB | W A N FALSE, 4558 TRUE, 7504 FALSE
1A fi/k | %5 [F) T NOT A

% 2.5 Rt 7R AR e R U7 LA .
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<25
z " O X B Wk
_ . REEAH A PRI o DNoE. Hd, F 1A IeE=NETA 0.
A RN N— A, y e ) ™
Aln] s _ @ltn, WA [ foo", bar i ., A4, A[0TKFi [A]'foo', A[1]
n FK/R N int -
D3 [A] bar'
M FKxN—A> Map | IR [A[5 B key XF M B ZUE 5140, 1158 M g O -> oo,
M[key] <K, V>, key W& 1 | D - 'bar, 'all' -> 'foobar)# Bl B BLSS, HF-4, M['all'Ffix [A]
FRR K 'foobar’
. Rz S {Y x B, X T struct foobar (int foo, int bar), foobar.
Sx S RARA— A ( :

foo 41k [ struct H foo “FEX ) B & H

2. NERK
% 2.6 HH T Hive T L= N 2R %L

<26
R B TR
BIGINT round(double a) IR AR FE ¥ s B E A\ S B BIGINT 15
BIGINT floor(double a) IR ] /N Bl S T 2 HTOOURS FE ¥ A U K BIGINT {H
BIGINT ceil(double a) R ] T B EE T 2 A 0URS BV R B 5 /) BIGINT {5
double rand(), rand(int seed) = —.ﬁtﬁﬁm'ﬁ} EATRZEL) o 35, 15 seed AT
O BT A= R ) B AT LS AR 7 o 1
RAIFE A J5iER: B B AR f5 & . Flan, concat(‘foo’,
string concat(string A, string B,...) | 'bar")i) 45 Hy'foobar's ZREHZWUT SR =HISE, FF
iR Bl T B IEREES R
string substr(string A. int starf) iz [ A liﬁ%?ﬁ‘% GEIHT start L&, ?%’*_‘Il‘. T A
5 AT E ) - i, substr(‘foobar', 4)¥f 1% [A]'bar’
string substr(string A, int start, int | 3% [P 5FREE KR A E@ﬂ’i?ﬁ% (45T start (V&) o
length) 4, substr(‘foobar', 4, 2)%f i [A]'ba’
. _ R PRSI/ Fli, upper('fOoBaR')f ik
string upper(string A) FOOBAR
string ucase(string A) 5% [A] T upper(string A)
. . RP/NG R AR . BN, lower('fOoBaR")¥ iz
string lower(string A)

'foobar’

string

Icase(string A)

S5 [F] T lower(string A)
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i B B IR
. . . bR A IS 48 5 B 257 B o B30, trim(‘foobar ")k
string trim(string A)
[7]'foobar’
. _ _ Bhr A AN AR TR F. Fll, ltrim(  foobar ')
string ltrim(string A) P
#fi [F]'foobar
| - B A 407K 5 9777 B, rteim( foobar ') 44
string rtrim(string A) -
i [A]'foobar’
. A C & B h R &R 7178, R PSR F R (5
regexp replace(string A, . . R
string Java IENZREAAHILES, Z W, Java IEMERA NGB .
string B, string C) P
#1411, regexp replace(‘foobar’, 'oolar', )i [A]'fb’
int size(Map<K.V>) iR [l SR S Y vh o ER RO AR
int size(Array<T>) R [ AR R o R R AR

value of <type>

cast(<expr> as <type>)

R RiA L expr B4 R N<type>. FlU, cast('l' as
BIGINT) 4“7 14 5 1 iy HOBE R IR T oL W e 4 2k
M, eRECRFR [A] NULL

4 UNIX i) ([ 1970-01-01 00:00:00 UTC i) FIFb#t

string from unixtime(int unixtime) | ¥4 2 AT R GEHT X iz ZI N B A 7T A, RN
1970-01-01 00:00:00
iR A1 TRk ) H BRES 70, 5140 string: to_date("'1970-01-01
string to date(string timestamp)
- 00:00:00") ="1970-01-01"
_ _ iR [B] 5 k] A g B4y, U string: year("1970-01-01
nt year(string date)
00:00:00") =1970, year("1970-01-01") = 1970
_ _ i [a] H HA sl [a) @b 5 H 477, 45140 string:month("1970-11-01
it month(string date)
00:00:00") = 11, month("1970-11-01") =11
. | iR [A] E S el )R B R E, i string: day("'1970-11-01
nt day(string date)
00:00:00") =1, day("1970-11-01") =1
| | _ MR P43 7€ /) path 2845, M json “F4F £ 3R AL json X 42,
_ get json object(string o L _ e .
string FEIR AT HURS ) json XTI json FAFE . WA

json_string, string path)

json FRTH AL, eRECRIR [A] null

1% 2.7 ez T Hive " PTSCRFIN N SR 5 BREL
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2.7
HoE KA bR # i A

count(*), count(*)iR [AIFE ZRFI1TEL, @50 & NULL {H391T

BIGINT count(expr), count(expr)i [A] 4 A K iA L NAE NULL B474K
count(DISTINCT count(DISTINCT expr|, expr])ik [al§i A ik ME— HAF NULL
expr[, expr .]) AT 2L

poupLe | eV R AL TS A, 554 81 AR A
sum(DISTINCT col)

ol _ . . _

pouBLe | “VE©V B MG, S e B R R
avg(DISTINCT col)

DOUBLE | min(col) iR 7] 4326 vh 4 ) B 2 IME

DOUBLE | max(col) i [a] 7320 0 A ) e R

259 IBEHITIREE

Hive ) SQL $2fit 7 DL N A SQL #:/E, IfFnl#E & e X - TAE:
AH WHERE 7], SRS HIT,

I SELECT 14, EFRPHIREH.

PAT AR 8] 1 S E E .

EIXTAENE T AR, 1tHEZ1 group by 7] LRI G R.
WA as R T n— 1R+ .

KRR PANE FEEARRE T (Bl nfs) .

A 1 25 R AF 4 T hadoop dfs H .

EHERAX (A, BERAMENED .

d X HxE X map/reduce {EMV, [ FTEiE S hHE A B & A
T 3Lew S, #£ 2.8 B TIEEMB R TR,

I N BNy SR Biy S Sy N

<28
S Hive
fzREE GEHAD SELECT from columns FROM table WHERE conditions;
KR 2 EE SELECT * FROM table;
2R E SELECT * FROM table WHERE rec name = "value";
R 2 R ITHE &R SELECT * FROM TABLE WHERE recl = "valuel" AND rec2 = "value2";
KR E S SELECT column _name FROM table;
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K| # Hive
A 23 ME— | 4 HH 25 2R SELECT DISTINCT column name FROM table:;
Ak SELECT coll, col2 FROM table ORDER BY col2:
WA HEF SELECT coll, col2 FROM table ORDER BY col2 DESC;
it H SELECT COUNT(*) FROM table:
iR B i i SELECT owner, COUNT(*) FROM table GROUP BY owner;
i NAH SELECT MAX(col name) AS label FROM table:
fEZ PRy risE (FIH | SELECT pet.name, comment FROM pet JOIN event ON (pet.name =
% wi"AS"IEZMIFFI ) | event.name)

2.6 Apache Spark

Apache Spark &5 AN [F] TAE S 80AF- & B4 — 20 A R iH 5 51 % . Spark ] PLiZEFZ 2 A
[ )&, FFE R & Fyaf| (in Spark Streaming. Spark ML+ Spark SQL #ll Spark Graphx)
Kb FRAN[R) B & LA 9%

Apache Spark J& — /MR ) N A7 R L FE S 25, B UUHEM & 5 RIS IT % AP,
FRVFEE TAEN G Rt AT i UL A48 72 ) B SQL AR S 3k, 1X — 844 75 ZE0 2R 46
BEATPRIERIAZ BT ] .

ERZ O ERY R HAR D SRR N TAE 13, SQL. EIRALEEAMNLAR 7> . f5il4n,
SparkML & AEHRE R A BT, HAm R HLEMESEAE R 72215 E 2R 5 .

Spark #HE U AU, Eif). Plas 7w I MEIEAFSET§E. £ Apache Spark
HILZ BT, FATL A FZERIN TAE g HARMTAR, HaoaHT#E . %
B AW SER AR DL L8 7 S k. AT, AEId Apache Spark, #fn] LLSE RO
AIXEAES, maE “FH” B2 MER,

{8 Apache Spark, W] DAACTE A3 288 1) TAE %% 5341, Spark i8S FF Scala. Java.,
R Al Python 1F N4 5 2 7 HLAE & FhF B

Q S REHLAE I A AR AL HE.

Q  nlXHtbE . SEi AR fd s A e 5] 22

Q FFAET YARN fll Mesos.

O 7/ 5 HBase. Cassandra. MongoDB. HDFS. Amazon S3 PL M HAM LA R G 1%L
o VR S PR R R o
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Spark - 2009 “FEFEAR A AT, [FI HH2 #4 i Mesos Tt H s F£H 1 — TR AL s Mesos
N — A SCFF S MR R G R BHESE

Hadoop Al Apache Spark #B7& 1+ 7r¥itdT I REIRAESE, (HEATHHIE A E
Hadoop #2173 41 047 A1 MapReduce 7341 0TS HELE s 17 Spark NI A& — AN 4 AL B AE
Z8, IEX HAlF AR SR ) 0 A B A AT ERAE

0=,
/.

% T Spark #9&IEAIE 7 X, ik FEH] 2P T MapReduce, MapReduce i i 7 #f ¥
4T4#4F; ™ Spark 't MapReduce ¥ #wZz0, HPEAEIR 560 £-FREE A GA I F ey
L2, R AAAUR N T AR TR a3t I

U AR AR DA L 2 N ERES,  [FIE el R AL EE 720, A4, MapReduce
KR LR R . ISR TR BT AR 34T 20 A, B X 22 R A HE I B 1 b B SR d AT 4
fr, WA Spark.

% 2.19 &7~ T Apache Spark % .

Spark SQL Spark Spark ML Spark
Streaming Graphx
Spark Core
StandAlone YARN Mesos
& 2.19

2.7 . -F Tableau %97 #4134k

o AT L R —Fh 7 vk 3AT KEWE 70 A Xt 5, w3k Tableaw IXFE) LA, ¥
1R MEEE AR ) B AR & X —— SR T B n] DR ik — A 5 T B i B s T AR AL 45 1 .

n] PLdd 22 fh B Sl #4255, #1140 Cognos. Tableau. Zoom data. KineticaDB.
Python Matplotlib. R + Shine. JavaScript Z5. 25 10 Z X0 i PLFEZH T 18

%1 2.20 7 1 —0E & HL 1) Tableau £ 2% %]

& 2.21 W7 | Tableau H7 ) — 1 1 2 = 5] E40E A0 1]
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& & Tableal - Book]

$ ¢->EHB88-C- B-PR- D - 8- 1k
Data Analytics * | Pages il Columns Longitude (generated)
p = rons

Dimensions

Filtars
@  Country ShEEt 1
4 Customer ID
abe  Description o
% Invoice Date
Marks
ane Stock Code r ]
e Magsure Names O Autematic - —
HH & @ T Mol
Color Size Labal »
oan | .,.:
Detail | Teoltip L]

-

BN SUM(Quantity) L : o

L
Feipce /M
® - $n
Measures
= Irvoice Mo
= Quantity
f=  Unit Price Algeri
& Latitude (generated)
& Longitude (generated}
f= Murmber of Records
i Measure Values

- <

Pl

Country: Poland ¢
Quantity; 428

-
urkay
L
[ ]
Liby £
Eqye
auca

[Kinshas,

1}

# | €->R A8 8- O -@ W 5 EIF £- M % Sandad +| G- T7  of
Data Analytics * Pages fii Calumns
(% OnlineRetail = Rows Description
Dimensions BE o - :
& Country sl Sheet 1
#  Qustomer 1D o
o Dascription
= Deccription WHITE HANGING HEART T
& Invoice Date Marks PACK OF 72 RETROSPOT £ . [#zH
- | Stock Code WORLD WAR 2 GLIDERS A.. I, <. 103
ae Measune Names b T | HAND WARMER BABUSHK.. PR
@ | © | m || HeARTOFwicKERSMALL I /07
Color | Size | Label JUMBO BAG RED RETROS., . FkrE
. SMALL POPCORN HOLDER . =071
L_". MINI PAINT SET VINTAGE I, -5 15
Dedail Teokip
ASSORTED COLOUR BIRD.. I .
FAIRY CAKE FLANNEL ASS.. I 3365
GROW A FLYTRAP QR SUN.. . 2553
PACK OF 12 LOMDON TISS.. D, 2 e
BROCADE RING PURSE - FEd
CHILLI LIGHTS I, =, TG
CHARLOTTE BAG SUK| DE.. D 27
ANTIQUE SILVER TEAGLA.. - EEN
GIN+TOMIC DIET METAL .. D 2 e
Measures REGEMCY CAKESTAND3T.. I 2 s
e Inveioe No RED HARMONICA IN BOX D 2. eea
+ Quantity AAKEMAKIIE SET FRRITED I 25+
il HEART OF WICKER LARGE I - 15
oo oo PAPER CHAIN KT 50 CH. I > 77
RED TOADSTOOL LED MIG.. e - -
LD@HIUUE(M-’H?E‘EJ CREAM HEART CARD HOL _ 2,380
f Nummhar af Racoiss 72 SWEETHERRT FAIRY € I .41
e il 60 TEATIME FAIRY CAKE C —
ROUND SMACH, BOXES SET.. I, 2,254
ELACK HEART CARD HOLD.. I 2,151
BLACK RECORD COVERFR.. N 2065
VICTORIAN GLASS HAMNGI,, L K
ASSORTED COLOUR T-LIG.. - S
PACH OF 60 PINK PAISLEY .. D a0
& 2.20
L] [ ] Tableau - BOoK]

Karakhstan

India

221
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28 KN = )4

ARZVE T REE 9 LS TS, RS KREIEMEXRE 74~ “V”, BiFE. &
FE. ZREME. EmAYE. nlARE. BUE. IRk, BRItZ Ak, ARFRNH 7 LR AR, L
G B EE o B AT I AR

o5 3 TG MapReduce, LA A3 A st F A BN IR L



EF MapReduce B A 3B AIE

Tt

£ 3

A EG BT B T AR S B I, IR e B 2, BE M T ORI
T
A F L KL
O MapReduce #
Q MapReduce 1EMEZERY,
>  Hi mapper 1Fl.
»  H. mapper-reducer /).

7
=
o %}}

» % mapper-reducer 1Fl.
O MapReduce Fiz.

> EEEA

> e

> R

3.1 MapReduce HEZ

MapReduce HEZEF T4 Hadoop EEEF ) K =%#E . MapReduce F|FH YARN Ff4E
ANAESS X mapper M reduce #EAT R EE, [FEINIA{EH] | %45 . MapReduce S 74 5 7041 UM
FHREFY, JFrlABYR B S RGP R ERSE, 140 Hadoop 70 i AU & 48 (HDFS)
Hon] SEPE A B 1 A KA B fRAE. 25K A MapReduce HEZEALFREE N, FFEAIEIE
1T TAZHEZE E AR A AT Fr 54555 . %, MapReduce 1FE MV 31 A E s X 70 A2 A
worker 1 51, FFLLIFAT T IZ1T mapper 4£55 -

AL, {7 HDFS 28571 5k mapper 155 A (5 35 2 45 E s in AL PR, DASCILAH
FIAEEALH o 157 mapper 25 Jm, A NL&5 FORE I W 2% 4% & il 221217 reduce £ 55 I H AL
ar Lo

& 3.1 {&7x 17— 3 MapReduce {EMVaRl,  FFoH 5 806 i IR .

MapReduce 1 ] YARN {E AT IHE BLAS, WK 3.2 s
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Input Splitting Mapping Shuffling Reducing
Hadoop Cool » Hadoop, 1 » Hadoop,1 » Hadoop,3
Cool,1 Hadoop,1
Hadoop,1
\I;IV?JC:?{IEIF;;:;; | —» Wow Hadoop —» Wow, 1
Cool Had DW P Hadoop,1 Cool. 1 Hadoop,3
001 Hadoop Wow : » Cool,2 +——p{ Cool,2
\ 2 Wow,2
Cool Hadoop Wow  |—| Cool,1 Wow, 1 /
Hadoop,1 » Wow,2
Wowd | A Wow,1
3.1
TEE
YARN | HEE
S il
’ e . Al A
ra T ) - T O T
.l" Ir ‘-.\( - d
e ]| OO
= :[E%g: S r:r
| N "
e -
! TEE|
, _ I
D B 5 O
\ Y
Al B et et
B I F{?ﬂ:ﬁiﬁ ;
R T

& 3.2

S2BR B, KRB MapReduce # X #~ Hadoop T2 /7 HUAT Al 7 FIAS B 4SS . 55— T
(5 AR, FFdl— MRS I Aoy n— 8RS . Hh, BAICEE T
fi e CRPEEAEXT) .

reduce 1EMVFZICR H map 4 25 RAE MBI NN G, FRE 28048 o 1 & 8B
HIocZHEE . 1E U0 MapReduce 24 F8 FITAR I AREE, reduce 1F MV & 7E map /B2 J5 AT .

MapReduce 1§ A N 28 s NEAE A ) — 430, H3 45T HDFS H7. 7& Hadoop
BRSO B A A& S R o, 36T 38 ST A0ART A AN S B T S A\ R 0 &5
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Kb B AL 0 FRos N TR, i8IS map (£ 55 N%K . Hadoop 1 HJ%E/> map
(BRI NCL RRY BE: il i s . ey, AEafnXas. i, map 1£55 1%
Hek B CRRAEP RIS ) K% S reducer . reduce (£ 55 MR/ ALL R LB B TR
fj'll (shuffle)  fAE/F. reducer Ml H A% A . 1217 map 1F55 1915 A4 F?ﬁiﬁﬁﬁiﬁ’lﬂiﬁﬂ
b WX, s AE N % LR S, JF IR AR RULES LT
KB BEAR TN FH w51, LA anfr] 485 B MapReduce 15 MV aar H v S22 10 460 HE 25 L .
XTI, FRATTRE A FH iy 20 ) i 5

3.1.1 HIES&K

B 1 AN EHRELR RSN AR, HAPhaE 73 ID BLE City 248K, W R Fs:

ID,City
1,Boston

2,New York
3,Chicago
4,Philadelphia
5,8an Francisco

7, Las Vegas

IR cities.csv SCAF R 414y 4 F2 2 hdfs

hdfs dfs —-copyFromLocal cities.csv /user/normal

5 2 NEHRELRR N IR, PR TIER Date. T ID, PLAEKEA
I T K ) Temperature, U1 R FTs:

Date,ID, Temperature
2018-01-01,1,21
2018-01-01,2,22
2018-01-01,3,23
2018-01-01,4,24
2018-01-01,5,25
2018-01-01,6,22
2018-01-02,1,23
2018-01-02,2,24
2018-01-02, 3,25

WL IiEiT R4, Al IR temperatures.csv £ 42 hdfs .

hdfs dfs —-copyFromLocal temperatures.csv /user/normal
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% 3.3 &7~ | MapReduce 727 ) Zmfe 2015 -

Input Dataset

l

InputFormat

l

RecordReader

i

Mapper

l

Partition Sort Shuffle

l

Reducer

i

RecordWriter

l

OutputFormat

l

Qutput Data

3.3

3.1.2 18FIZHIES

Fan N LA R AN 73 A R R &I 0 45 R (FE SR PR E L A b — O 64MB~
128MB) : [Af, ZAEZOR AR 45 R AC BB map BRECT . 4h, fa AL A
FEas (RGeS RS SR, R /AR X

€)==,
CANE TR R IR—ACA IR R, i RE S

TCoR BB A A U IR AR 7 25 R i vidok. X, 10k AR Y D) RE
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e R EAR AT il s, AR ENTIC SR B B Bl SR 2208 DU X T2 204% 3 2 mapper
. I, X— BN PR EEE, ENRR B EIES. 3 X
R EA N S NGE 7 ABR ey E, X BAR o C e EdE B & 7N
Fic s B B 2% o H 4K K Ui, LineRecordReader E[l Jy TextInputFormat #& [ ER A
RecordReader, FREA A ) SAT B HE s FroRBRp s NI R o F it . Br T &
MR E5 R 2 41, LineRecordReader — 2Bkt ¥l 7r o (B LRI N ) B3 1
11, HELGRSFILZ JFiE—17 (RBIEERN, HANEE —1MRIGE5R) .

3.1.3 AR5t

map BREHEN— RPN FRMEXT, ZF B 54K 0 ASEE N 8B XS . map
)i N A L SR () ml R AN TR] LB ant) .

QSR N AR PP AT SR TR, map BRECK AT 2 A ], FRERHRES B
il BN o AHHE, RN HOOERE L R s, AT R a] ) S B R R

£ mapper 1, AR B 10 SIS R BB AT, AR 0 AN E A
HrieE/AExT, FRYE mapper FIP G GEE W HBAENHE . X8, Btk
KB/ 5 MapReduce 1E VA B2 G T 0. Hodr, SRR R EdE, mfE %
7NN reducer T R4 EHE 3T AR RORE SL P g5 R . BRI IR SRR N A 2 —
H1 2 AN [R) S 28 f0g A5 AT i o AR o R BB 5 S B b, X FIZ AR )1 AP /2 MapReduce
W 2 ) ) — AN S B X 1)

314 HE=s

W R mapper 2% Ttk HL 4% 35 2 [ reducer, X0 5 H K= 1 B P AL A]
XPit, HERS (kA4 reducer) P LAFE map MBS &R 1T 0H, [FNFZRYCEH
mapper [ (A5, FFNH P SROEA A RN Tz 28 /N e E N RS E. B, B
T RE TR IR NS R EE B, R nl A plorb ) vHEUE, Bl e %) e 28 v a) oH ek
MIENRALE R, ERZEE T, Xnl &P IREM R EdE s, Bk
s 4785 23 30 T R RS ) £ i 2R I, 38k Y 2% 3% (Boston, 66) T i <7719 L B R 2% (Boston,
20). (Boston, 25). (Boston, 21)/> 3 f5. [Klt, & a8 5 vl A 2o s 4 5e 1) il H AT
AR RITEA

MilE, FATKTE B R MAH & as P, iR XN ek HA A, £
T IEPRIEH & 2% S 2 B g AT, (AT AN n e H A B AR vk i) — 3 70 N 25



* 60 ¢ Hadoop K& 77 #r 92 4%

315 7FX&Es

o3 X a5 B mapper 19 [a] 8BS (B AT H A s ) » IR A2 A4
Fs HAEE reducer XV 1 N0 s

00 s BEAS map bR EOE I N FHFE 1) partition PR ZU# 70 L 2245 5€ 1) reducer.
partition PR EFZWEE AN reducer WAL=, FFiX [ reducer R 5] .

— M LA, XTI A TH R, R RS A E X reducer FUELESRAS, W1 FoR:

partitionId = hash(key) % R, where R is number of Reducers

N Tt g ok v, EER R partition PREL, PLSZINEEAN B EE 135
Ay 5, MapReduce BB 25 A BME ) reducer (5 & T, reducer 74 £ EL
IR AR .

7F map Al reduce BB, N 1 REEEE WA BT SUACRE 20 B CEAE R T H P AT reduce
BAE) b, BERERIRYE CRIFRATHER CAABE 5 7 SR B B ) o BT R 28 77 0
CPU . P EdE, LA map A reduce o1 50T 5 FH RIS [R], VEGEEEAE B &5 B
[ I 28I v SN 1A

RANRE N, o XEHEES NN R A, W2 mds BN, B, 155
0B 2 A AE reducer b, [AII AR PRANE] mapper B A [EME ) B B A [H— >
reducer b=, FIFEWNHFIX —REEAE, v HE X XaFRIERINT . BFX BRI B 55
o3 X Ja R S AR RS, FRSERAT MY reducer 13251

3.1.6 JEixXFHRF

2 mapper 45K [ I ABPE A TAE S (FEZ2E8E1%) 0 B AR » Hi
H2E AR ERED T LU A LAE Bl reduce 1155 R, reduce 1155 & U6 TR EAHET 2P
PR, B4R 4=358 mapper MG 2250 X a8 5 N4 SCff, 30K I N8R reducer 155 ia
TR LS . X — 2R AMA RS f5 8T B 2 — DN ROV EEMEX P h . IXH,
ARy M FEZH RSN EES R, LMETE reduce 1155 0] LURAA I 32E 4T 3w
Pi. FIF E E A2 d B A7 g A o320 50, HEZEn] B 3 b B — V154

3.1.7 reducer {£5%

reducer #2070 H )5 BRIEHEAE NSIN, FFEFSH AN HIZ 4T — K reduce BREL. 1% 1K
AN — N EERNEARRS, S 51z R E. EF2HREATHSEFR], %R
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FOR AT e B R AR AE . o, i 2 por U R S dIEMA S . f5F reduce
PREHAT RS, Bmada— NP R AR 0 NEE ANEAEXT, B2 J7 BT R 2 4 H A
o BT map BREL, TENMERTT EP IR OZE, reduce W 7EA R FIVE ML 8] A A= AR 4L
reducer 1] RE 200 & KEM H & X#AE, £+ HDFS 15 AN#:1F . Elasticsearch & 5| % H
LL & RDBMS B¢ NoSQL f4i s, 1541 Cassandra. HBase %5 .

3.1.8 g

b A A ST YR B reduce BRELT I ZEAEXT, FREEIC R T A B H T AR
NAEF . BRUIRE S, AR — M2 0 R AUE, FFRI AT/ BRidsk. o,
Xulid e B O SR N EE M Al &2, B anf, HIREREEE A
HDES 7. Ha], AMUZERIIRES N F ) HDFS 5 A#4E, 455 H 2 Elasticsearch
% 45l, LM RDBMS 5 NoSQL 4474, il Cassandra. HBase %5 .

3.2 MapReduce /£ KA

MapReduce 1EMb Al ZF 5 U5, XPOAT I R45 5 . MapReduce 7EMLT)
FEARGE R i

import java.io.IOException;

import java.util.StringTokenizer;
util.Map;

util.HashMap;

import java.

import java.

import
import
import
import
import
import
import
import
import
import

import

public
public

extends Mapper<Object,

orqg -
orqg.
orqg .-
orqg -
orqg .-
orqg .-
orqg -
org
org.
orqg -

org.

apache.
apache.
apache.
apache.
apache.
apache.
apache.
.apache.
apache.
apache.

apache.

hadoop.
hadoop.
hadoop.
hadoop.

hadoop
hadoop
hadoop
hadoop
hadoop

hadoop.

.mapreduce.

.mapreduce.
.mapreduce.
.mapreduce.

conf.Configuration;
fs.Path;
1o0.IntWritable;
10.Text;

Job;

.mapreduce .Mapper;

Reducer;
lib.input.FileInputFormat;
lib.output.FileOutputFormat;

util.GenericOptionsParser;

commons.lang.StringEscapeUtils;

class EnglishWordCounter ({

static class WordMapper

Text,

Text, IntWritable> {
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20

public static class CountReducer
extends Reducer<Text, IntWritable, Text, IntWritable> {

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();

Job job = new Job(conf, "English Word Counter");
job.setJarByClass (EnglishWordCounter.class) ;
job.setMapperClass (WordMapper.class) ;
job.setCombinerClass (CountReducer.class) ;
job.setReducerClass (CountReducer.class) ;
job.setOutputKeyClass (Text.class) ;
job.setOutputValueClass (IntWritable.class) ;
FileInputFormat.addInputPath (job, new Path(args[0]));
FileOutputFormat.setOutputPath (job, new Path(args[1l]));
System.exit (job.waitForCompletion(true) 2 0 : 1);

}

}

IXENFE T I B E T 5B T 9 HE . main BRECT PIET T UTARRS H Tt dn 2175
FEIT a6 AN R——E R0 s F BTS2 L B AN R 4 H P8 A2
NIZ5 & Mapper 1A% . ACRERE X S 7445 #f EAT fal O bRic,  IFAFOY mapper H%

H 5 NEEN B, W R R

public static class WordMapper

extends Mapper<Object, Text, Text, IntWritable> {

private final static IntWritable one = new IntWritable(1l);
private Text word = new Text();

public void map (Object key, Text value, Context context)
throws IOException, InterruptedException {

// Grab the "Text" field, since that is what we are counting over
String txt = value.toString()

StringTokenizer itr = new StringTokenizer (txt);

while (itr.hasMoreTokens()) {

word.set (itr.nextToken () ) ;

context.write (word, one);

}
}
}

reducer fCRY M AHAS B2 . FHN ML, reduce PRIZET XA N AHEH WK, AL A
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AN B R R DDA, FIRBU R ISKANZE R, W R s .

public static class CountReducer

extends Reducer<Text, IntWritable, Text, IntWritable> {
private IntWritable result = new IntWritable();

public void reduce (Text key, Iterable<IntWritable> wvalues,
Context context) throws IOException, InterruptedException ({
int sum = 0;

for (IntWritable wval : wvalues) {

sum += val.get () ;

}

result.set (sum) ;

context.write (key, result);

}
}

Ja BN 2R — 2D TR JE A ) MapReduce {FE LAY,

3.2.1 SingleMapper {EMl

§— mapper {EM—f%H T8 oI . SR FA7 R AR AR Bds kg =X, i n 3 fh
AT, ashnl LAEHXFER, & 3.4 s,

i N

Mapper

v

3.4
< 3.1 Bon VAN N 5
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%< 3.1
I = HRLed TR @i FR R s, i BOS. NYC &

QO Key: Wi 4FR
O Value: TifFR. BEARKU, W8I N Boston/boston, N|#; N BOS; HE
BT N New York/new york, N|#3t ) NYC

N A ST EE ) B — mapper {EMV . XFiHe, B4 H ATIA temperature.csv U AT
cityID H temperature.

X AR U R Fross

package io.somethinglikethis;

Map(Key, Value)

import
import
import
import
import
import
import
import
import

import

public
{

public static void main(String[] args)

/-k

org.
org.
org.
org.
org.
org
org.
org.
org

apache.
apache.
apache.
apache.
apache.
.apache.
apache.
apache.

.apache.

hadoop.
hadoop .
hadoop.
hadoop.

hadoop
hadoop
hadoop
hadoop
hadoop

conf.Configuration;

fs.Path;

io.IntWritable;

10.Text;

.mapreduce.
.mapreduce
.mapreduce.
.mapreduce.

.mapreduce.

java.lo.IOException;

class SingleMapper

Configuration conf =

Job
job
job
job

FileInputFormat.addInputPath (job,
FileOutputFormat.setOutputPath (job,

job =

.setMapperClass (TemperatureMapper.class) ;

new Job (conf,

Job;

.Mapper;

Reducer;

lib.input.FileInputFormat;
lib.output.FileOutputFormat;

new Configuration();

.setOutputKeyClass (Text.class) ;
.setOutputvValueClass (IntWritable.class);

System.exit (job.waitForCompletion (true) ?

Date, Id, Temperature
2018-01-01,1,21

0

throws Exception {

"City Temperature Job");

new Path(args[0]));
new Path(args[1l]));

1);
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2018-01-01,2,22
*/
private static class TemperatureMapper
extends Mapper<Object, Text, Text, IntWritable> ({

public void map (Object key, Text wvalue, Context context)

throws IOException, InterruptedException {

String txt = value.toString();

String[] tokens = txt.split(",");

String date = tokens[0];

String id = tokens[l].trim();

String temperature = tokens[2].trim();

if (temperature.compareTo ("Temperature") != 0)
context.write (new Text (id), new

IntWritable (Integer.parselnt (temperature)));

}

}

MPAT ERENEE, T ERM gm0 E — > Maven Wi H, Ji4m%E pom.xml A,
VRN

<?xml version="1.0" encoding="UTF-8"?2>

<project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://maven.apache.org/POM/4.0.0

http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<packaging>jar</packaging>
<groupld>io.somethinglikethis</groupIld>
<artifactId>mapreduce</artifactId>
<version>1.0-SNAPSHOT</version>

<name>mapreduce</name>
<!-- FIXME change it to the project's website -->
<url>http://somethinglikethis.io</url>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<maven.compiler.source>1l.7</maven.compiler.source>

<maven.compiler.target>1.7</maven.compiler.target>
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</properties>

<dependencies>
<dependency>
<groupIld>junit</groupld>
<artifactId>junit</artifactId>
<version>4.11</version>
<scope>test</scope>
</dependency>
<dependency>
<groupld>org.apache.hadoop</groupIld>
<artifactId>hadoop—-mapreduce-client-core</artifactId>
<version>3.1.0</version>
</dependency>
<dependency>
<groupld>org.apache.hadoop</groupIld>
<artifactId>hadoop-client</artifactId>
<version>3.1.0</version>
</dependency>
</dependencies>
<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupIld>
<artifactId>maven-shade-plugin</artifactId>
<version>3.1l.1</version>
<executions>
<execution>
<phase>package</phase>
<goals>
<goal>shade</goal>
</goals>
</execution>
</executions>
<configuration>
<finalName>uber-${project.artifactId}-
S{project.version}</finalName>
<transformers>
<transformer
implementation="org.apache.maven.plugins.shade.resource.ServicesResour
ceTransformer" />

</transformers>
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<filters>
<filter>
<artifact>*:*</artifact>
<excludes>
<exclude>META-INF/*.SF</exclude>
<exclude>META-INF/*.DSA</exclude>
<exclude>META-INF/*.RSA</exclude>
<exclude>META-INF/LICENSE*</exclude>
<exclude>license/*</exclude>
</excludes>
</filter>
</filters>
</configuration>
</plugin>
</plugins>
</build>
</project>

Pat, n] D% Maven f4) % shaded/fat .jar, 40 | Jfros:

Moogie:mapreduce sridharalla$ mvn clean compile package

[INFO] Scanning for projects...
[ INFO]
[INFO]

[ INFO]
[INFO] —--- maven—-clean-plugin:2.5:clean (default-clean) @ mapreduce ---

[INFO] Deleting /Users/sridharalla/git/mapreduce/target

b, fEHPRHZEF, N[ F| uber-mapreduce-1.0-SNAPSHOT jar. [ FF4A4047
E IR EN A

O N
Hi4E A K Hadoop BB LA T EHKRA (AL
http://localhost:9870 .,

= ), JFFAT AR WE T ITF

H
1



. 68 Hadoop K& 77 Ht 5 ki

HPATVENLES, 45 H 21 Hadoop i S, LA 2 B i1 fat jar SCAAF, W0 R Pfrags:

export PATH=S$PATH:/Users/sridharalla/hadoop-3.1.0/bin
hdfs dfs -chmod -R 777 /user/normal

iﬁﬁT_Fﬁﬂﬁﬁﬂ}:

hadoop jar target/uber—-mapreduce-1.0-SNAPSHOT.jar
io.somethinglikethis.SingleMapper /user/normal/temperatures.csv

/user/normal/output/SingleMapper

{EMViEAT A, R T o258

Moogie:target sridharalla$ hadoop jar uber—-mapreduce-1.0-SNAPSHOT. jar
io.somethinglikethis.SingleMapper /user/normal/temperatures.csv
/user/normal/output/SingleMapper

2018-05-20 18:38:01,399 WARN util.NativeCodeloader: Unable to load
nativehadoop library for your platform... using builtin-java classes where
applicable

2018-05-20 18:38:02,248 INFO impl.MetricsConfig: loaded properties from

hadoop-metrics2.properties

XH, TR AR DL N s

Map—-Reduce Framework

Map input records=28

Map output records=27

Map output bytes=16Z2

Map output materialized bytes=222
Input split bytes=115

Combine input records=0

Combine output records=0

Reduce 1input groups=6

Reduce shuffle bytes=222

Reduce input records=27

Reduce output records=27

Spilled Records=54

Shuffled Maps =1

Failed Shuffles=0

Merged Map outputs=l

GC time elapsed (ms)=13

Total committed heap usage (bytes)=1084227584

HoA, mapper fiH T 27 &85, HAFELE reducer #:4F, FraEINICEANE 1:1 1
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tb s . 8T hittp://localhost:9870 Ff5% 4% /user/normal/output | 4 H H 5%, 35286 g
{8 ) HDFS 3% 88 0] bk, Wil 3.5 fios.

= = O (@ 1270.0.:9870/explorer.ntmif/user/normal

Hade Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Litilities

Browse Directory
fuser/nommal Gol w A E
Show 25 + entries Search:
1t Permission Owmner Group Size Last Modified Replication Block Size Name
0 -TWHIWKTWK sridharalla supergroup E11MB  May 20 17:49 1 128 MB OnlinaRetall.cav 1]
- drwsrwxrwx sridharalla supargroup o8 May 20 18:05 o 0B avgtemperature i
(] -PWRIWRTWK sridharalla sUpergroup BB May 20 1748 1 128 MB cities.cav iii
_ drwxr-xr-x sridharalla Supergroup 0B May 20 1842 0 0B output i
(] =FWRIWXTWK sridharalla SuUpergroun 4528 May 20 1745 1 128 MB temperatures.csv i
Showing 110 5 of 5 entries Pravious - Mext
Hadoop, 2018,

K 3.5
N5 SingleMapper SCAF92, 4 3.6 Fiiaw.

= O | (D 127.0.0.:9870/explorer. tmig user/normalfoutout

Hadoop  Oveniew  Datanodes  Datanode Volume Failures  Snapshot  Starfup Progress  Utilities

Browse Directory

fusernormalioutput Go! w 5 E
Show 25 5 eniries Search:
1. Permission Owner Group Size Last Modified Replication Block Size Name
arwsr-Xr-x sridharalle Supergroup be May 20 18:42 a o8 SingleMapper (i
Showing 1 1o 1 of 1 entries Previous n Mend

Hadaoop, 2018,

/3.6

% K, Ui H A1) SingleMapper L2, WE 3.7 .
55, B T part-r-00000 S0, 0 3.8 k.
X SR JE P 1] 3.9 T
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<_

Hadoop K& 70 Hr Sk

O @ 127.0.01:9870/explorer.htmig/user/normalfoutput/SingleMapper

Hadoop Owerview

Datanods Volumea Failures Snapshot

Browse Directory

Jusarnormal/output’Singleidapper

Show | 25 4 | entries
| 1% Permission

I L

I L

Showing 1 to 2 of 2 entries

Hagoop, 2018,

Group Size

gridharalia suparroup oB

sridharalla Supergroup 1358

Last Modified
May 20 18:42

May 20 18:42

Startup Progress

Ltilities

Replication

Gol = & O
Search;
Block Size Manme
128 MB SUGGESS i
128 MB part-r-00000 i

Fravious Mt

<

Hadoop  Ovenview  Datanodes

/3.7

C | @ 1270.0.1:9870/ /explorer htmi#fuse finormaljoutput/SingleMapper

Datanode Volume Failures Snapshot Startup Progress

Browse Directory

luserinarmalioutput/SinglaMapper

Show | 25 4 | enfries

1= Permission
L e
*MWel=el=

Showing 1 to 2 of 2 entries

Hadoap, 2018.

Group Size

sridharalla Supergroup 0B

gricharalla Supergroup 138

Last Modified
May 20 1842

May 20 18:42

Lhilities

Aeplication
1

Sal — -] E
Search:
Block Size Name
128 MB _SUCCESS i}
128 MB part-r-00000 (i ]

Previous - Mext

/4 3.8

—

C | @ 127.0.0.1:987 0 /explorer.htmi#/userfnomalioutout/SingleMapper

File information - part-r-00000

Download Head the file (first 328)

Block information — = s 1

Block 1D 1073741840

Block Pogl ID: BP-14605871168-10.0.0.103-1825555320513

Generation Stamp: 1016

Siza: 135

Availability:

= 10.0.0.103

/3.9

Tail the file (last 32K)
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A{EH K 3.9 F ) head/tail i TN, BIA[ && R H S CFRN A, Wk 3.10 Fos.

&« i | @) 127.00.0:9870/explorer.htmi#/user/norma foutput/SingleMapper

File information - part-r-00000

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

Block Information — =l Y-

Block |D: 1073741840

Block Pool 1D: BP-146058116-10.0.0.105-1 525565320513
Generation Stamp: 1016

Size: 135

Availahility:

= 10.0.0.103

File contents

(R T L= T - [

K 3.10

X7~ | SingleMapper 7BV % H 25 5, BIfa7 84 5 N BE1THY cityID I temperature,
HAW FATA 5

)i,
Bz N, ETE A AT E AR AR, e AR

hdfs dfs —-cat /user/normal/output/SingleMapper/part-r—-00000

SO 20T TS -

23
21
23
19
23
20
22
21
24

NN NN R e
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20
21
25
22
25
23
21
20
23
24
22
18
24
22
25
24
22
22

P, HAISE] 1 SingleMapper 1MV A% H 45 R, H-5TUHEA R — 2

Sy oy ol e W W WM

3.2.2 SingleMapperReducer {E:Ml

H1— mapper-reducer {F)NVF T8 & A b A 2l P T iE it o — 2K B S
AR, Wnlfd iz, i 3.11 firas.

NG

|

l Mapper

|

Reducer

|

i th K m

& 3.11
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R 3.2 5 TR

< 3.2
= TH TR T H) 25 E
O Key: ¥

Map (Key, Value) Q  Value: 37 (936

Reduce I T A, I E SR

N1 5 & B — mapper-reducer {EMV ) SE B IR . XF i, FRATAN AE R B b
temperature.csv 1) cityID Al temperature..

X MACRS AR T Frass:

package io.somethinglikethis;

import
import
import
import
import
import
import
import

import

import

org.

org

org.
orqg -
orqg -
org.
orqg -
orqg -

org.

apache.
.apache.
apache.
apache.
apache.
apache.
apache.
apache.

apache.

hadoop.
hadoop .
hadoop.
hadoop.

hadoop
hadoop
hadoop

hadoop.

hadoop

conf.Configuration;

fs.Path;

io.IntWritable;

10.Text;

.mapreduce.
.mapreduce
.mapreduce.
mapreduce.

.mapreduce.

java.lo.IOException;

public class SingleMapperReducer

{

Job;

.Mapper;

Reducer;
lib.input.FileInputFormat;
lib.output.FileOutputFormat;

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
Job job =

job.setMapperClass (TemperatureMapper.class) ;

new Job (conf, "City Temperature Job");
job.setReducerClass (TemperatureReducer.class) ;
job.setOutputKeyClass (Text.class) ;
job.setOutputValueClass (IntWritable.class) ;

FileInputFormat.addInputPath (job,
FileOutputFormat.setOutputPath (job,

new Path (args[0]));
new Path(args[1]));

System.exit (job.waitForCompletion (true) ? 0 1);
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/*
Date, Id, Temperature
2018-01-01,1,21
2018-01-01,2,22
*/
private static class TemperatureMapper
extends Mapper<Object, Text, Text, IntWritable> {

public void map (Object key, Text wvalue, Context context)

throws IOException, InterruptedException ({

String txt = value.toString();

String[] tokens = txt.split(",");

String date = tokens[0];

String id = tokens[1l].trim();

String temperature = tokens[2].trim();

if (temperature.compareTo ("Temperature") != 0)
context.write (new Text (id), new

IntWritable (Integer.parselnt (temperature)));
}

private static class TemperatureReducer
extends Reducer<Text, IntWritable, Text, IntWritable> {
private IntWritable result = new IntWritable();
public void reduce (Text key, Iterable<IntWritable> wvalues,
Context context) throws IOException,
InterruptedException {
int sum = 0;
int n = 0;
for (IntWritable wval : values) {
sum += val.get();
n +=1;
}
result.set (sum/n) ;
context.write(key, result);

}
'FTEEERTW:EUﬁﬁﬁk:

hadoop jar target/uber—-mapreduce-1.0-SNAPSHOT.jar
io.somethinglikethis.SingleMapperReducer/user/normal/temperatures.csv/

user/normal/output/SingleMapperReducer
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ARz T A, R Ry AEs R

Map—-Reduce Framework
Map input records=28
Map output records=27
Map output bytes=162
Map output materialized bytes=222
Input split bytes=115
Combine input records=0
Combine output records=0
Reduce 1input groups=6
Reduce shuffle bytes=222
Reduce input records=27
Reduce output records=6
Spilled Records=54
Shuffled Maps =1
Failed Shuffles=0
Merged Map outputs=1
GC time elapsed (ms)=12
Total committed heap usage (bytes)=1080557568

S, mapper fith T 27 1%, reducer Hith 1 6 icat. W T HDFS MY
BEATASIN, BPASE H http:/localhost:9870, JF¥% % /user/normal/output | {740 H H %, 4ni& 3.12
FT7IN .

« =2 C | @ 1270.01:9870/explorerhimi#/user/normalioutput

Hadoop  Overiew  Datanodes  Datanode Volume Failures  Snapshat  Startup Progress  Utilities

Browse Directory

fusennormalioutput Ga!

v
3
i

Show 25 + entries Search:

1t Permission Owner Group Size Last Modified Replication Block Size MName
o rwoer-ar-x sricharalla SURergraup 0B Many 20 18:42 0 08 SingleMapper i

OrwWXr-xr=x sricharalla supergroup 0B May 20 18:43 0 0B SingleMapperReducar m

Showing 1 to 2 of 2 entries Previous - Mend

Hadoop, 2018.

K 3.12

$2 NK, V7n) SingleMapperReducer A9, K5 2 Hil SingleMapper 1E MV AH ] 115
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fE. & 3.13 8o T XA

e _ | (3 127.0.0.1:9870/explorer. htrmi#/user/narmal/outout/SingleMapperfeducer

File information - part-r-00000

Download Head tha fiks (first 32K) Tail the file (|ast 32K)

Block ID: 1073741844

Block Paol ID: BP-146058116-10.0.0.103-1525565320513
Generglion Stamp: 1017

Size: 30

Awailability:

« 10.0.0103

2z
23
23
23
a2
22

K 3.13

X7~ T SingleMapperReducer 1MV A4 HH 25 4, B ANBATHY cityID FEEAS citylD
(T 305 S
€)=,

ez N, B AE RS ITE AR B NS, de TR

hdfs dfs —-cat /user/normal/output/SingleMapperReducer/part-r-00000

SCAF Y 20T TR -

22
23
23
23
22
22

b, BOER] FELR SR, H S5 A ROk — 2

Sy U = W N
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3.2.3 MultipleMappersReducer {E:l

MultipleMappersReducer {EMVH T &8 H B . Eizd it iz, WA 2058 A
N, FERER/ RS AR, W 3.14 Pk,

mAZGE ARG
Mapper Mapper
Reducer
i HH RS
% 3.14
X7 dnR 3.3 s
#*= 33

R T o BT = = W B o S W R R N - e 5 & S 71| D VA v A L

= FEEHE . BARKUL, WA 1 @75 1 cityID Hl Name; i A 2 ©F 7 &K

11 B K A o i

Q Mapl CBPXHmA D« % 9mS —PMER BLRI 77 cityID Al Name, FHR#E cityID
B\ Name. Ffij5, #ESAHNPJE/AEX (cityID A Name)

O Map2 CEFXHIA 2) « &2 9mS —PMER LLRI ) date. cityID Al temperature,
JFARE cityID 5 A\ temperature . fifi i , #E %A W ) 52 {H X CcityID Al temperature)

Reduce fRYE cityID #4744, FEARSEREA T 2 AR PR E

NTHIZ5 & MultipleMappersReducer 1MV 5E# R~ . XF i, B4 temperature.csv 3
) cityID AR A, W o

package io.somethinglikethis;

Map (Key,Value)

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;



import
import
import
import
import
import

import

public
{

org.

org

org

org.

org.

org

apache.
.apache.
.apache.
apache.
apache.

.apache.

hadoop

hadoop.

hadoop

hadoop.

hadoop
hadoop

.mapreduce.

.mapreduce.

.mapreduce.

Hadoop K Ei4iE 77 B 524k

.mapreduce .Mapper;

Reducer;
lib.
lib.input.MultipleInputs;
lib.
lib.

mapreduce.
input.FileInputFormat;
mapreduce.
input.TextInputFormat;

output.FileOutputFormat;

java.lo.IOException;

class MultipleMappersReducer

public static void main(String[] args) throws Exception {

TextInputFormat.class,
MultipleInputs.addInputPath (job,

TextInputFormat.class,

/*

Configuration conf =
Job job

new Job (conf,

new Configuration();
"City Temperature Job");

job.setMapperClass (TemperatureMapper.class) ;

MultipleInputs.addInputPath (job,
CityMapper.class);

new Path (args[0]),

new Path(args[1]),

TemperatureMapper.class) ;

job.setMapOutputKeyClass (Text.class) ;

job.setMapOutputValueClass (Text.class) ;

job.setReducerClass (TemperatureReducer.class) ;

job.setOutputKeyClass (Text.class) ;
job.setOutputValueClass (IntWritable.class) ;

FFileOutputFormat.setOutputPath (job,

System.exit (job.waitForCompletion (true) ? O

Id,City
1,Boston
2,New York

*/

new Path (args([2]));

1) ;

private static class CityMapper

public void map (Object key,

extends Mapper<Object, Text, Text, Text> {

throws IOException,

String txt

Text value, Context context)
InterruptedException {

value.toString () ;
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String[] tokens = txt.split(",");
String id = tokens[0].trim() ;

String name
if

context

/*
Date, Id, Temperature
2018-01-01,1,21
2018-01-01,2,22

*/

(name.compareTo ("City")

= tokens[1l] .trim() ;
1= 0)

.write (new Text (1d), new Text (name));

private static class TemperatureMapper
extends Mapper<Object, Text, Text, Text> {

public void map
throws

String txt
to
String date

String/[]

String id =

String temperature =
1if (temperature.compareTo ("Temperature™)

context.write (new Text (id), new Text (temperature));

(Object key, Text wvalue,

IOException, InterruptedException {
= value.toString();
kens = txt.split(",");
= tokens[0];
tokens[1l] .trim();
tokens[2] .trim() ;

I= 0)

private static class TemperatureReducer

extends Reducer<Text,

private IntWrit

private Text ci

public void reduce (Text key,

InterruptedException ({
int sum = 0
int n = 0;

cityName =

for

(Text val
String strVal =

Text, Text, IntWritable> {
able result = new IntWritable () ;

new Text ("Unknown") ;
Iterable<Text> wvalues,
Context context) throws IOException,

tyName =

r

new Text ("city-"+key.toString());

values) {
val.toString () ;

if (strVal.length() <=3)

Context context)



« 80 * Hadoop KEE 77 # S

sum += Integer.parselnt(strVal);
n +=1;
} else {

cityName = new Text (strVal);

}
1f (n==0) n = 1;
result.set (sum/n) ;

context.write (cityName, result);

}

hadoop jar target/uber—-mapreduce-1.0-SNAPSHOT.jar
io.somethinglikethis.MultipleMappersReducer/user/normal/cities.csv/

user/normal/temperatures.csv /user/normal/output/MultipleMappersReducer

AFENIE T e, R R AR A R

Map-Reduce Framework -- mapper for temperature.csv
Map input records=28
Map output records=27
Map output bytes=135
Map output materialized bytes=195
Input split bytes=286
Combine input records=0
Spilled Records=27
Failed Shuffles=0
Merged Map outputs=0
GC time elapsed (ms)=0
Total committed heap usage (bytes)=430964736

Map-Reduce Framework. —-- mapper for cities.csv
Map input records=7
Map output records=6
Map output bytes=73
Map output materialized bytes=91
Input split bytes=273
Combine input records=0
Spilled Records=6
Failed Shuffles=0



Merged Map outputs=0
GC time elapsed (ms)=10
Total committed heap usage (bytes)=657457152

Map-Reduce Framework -- output average temperature per city name
Map input records=35
Map output records=33
Map output bytes=208
Map output materialized bytes=286
Input split bytes=559
Combine input records=0
Combine output records=0
Reduce 1input groups=7
Reduce shuffle bytes=286
Reduce input records=33
Reduce output records=7
Spilled Records=66
Shuffled Maps =2
Failed Shuffles=0
Merged Map outputs=2
GC time elapsed (ms)=10
Total committed heap usage (bytes)=1745879040

Horpr, —> mapper #1727 25105%, mapper2 it T 6 25icok, reducer HitH 1 7
Zidsk. FIH HDFS 3%y, FRATAI6 7 LA,  BP7 17 http:/localhost:9870, F-17 I
/user/normal/output | % H %, &l 3.15 o,

& = O @ 127.0.0.0:9870/explorerhtmi#fuser/normalioutput

Hadoop Overview  Datanodes  Datanode Violume Failures  Snapshot  Stariup Progress  Utilities

Browse Directory

Juserimormal/output Go! = » B
Show | 25 # entnes Search:

— | Permission Owner Group Size Last Modified Replication Block Size MName

B drwxr-xr-x sridharalla supergroup OB May 20 1845 0 0B MultipleMappersReducer i

_ drwor-ar=x sridharalla SUpergroup 0B May 20 18:42 0 0B SingleMapper i

B d rwr-ara anidharalla supergroup 0B May 20 18:44 0 0B SingleMapperCombinerRaducer i

drWr-a= sridharalla SUpergroup o8 May 201 18:43 0 0B SingleMapperReducar i

Shawing 1 to 4 of 4 entrias Pravious Mext
Hadoop, 2018,

K 3.15
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17 1] MultipleMappersReducer A3, JF44T 5 SingleMapper 15\ AT-55#H [5] R4
b6 )5, WeHf head/tail eI, FHFAFEAFHNE, WE 3.16 Frs.

“ e |C'D 127.0.0.1:9870 /explorer. htmi#/user normaljoutput/MultipleMa poersReducer

File information - part-r-00000

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

Block information -- [ETEYR)

Bloek ID: 1073741844
Block Pool ID: BP-1468058116-10.0.0.103-15255685320513

Generation Stamp: 1020
Size: B8
Availability:

« 10.0.0.103

File contents

Boston 22
Mew York 23
Chicage 23
Priladelphia 23
San Francisoo 22
city-i 22
Lagvegas O

K 3.16

X7 T MultipleMappersReducer {F MV )40 25 5, B[130 T 44 A1RE R iy 5~ 350 iR RS
fH. W cityID ARE 7 temperature.csv IR Mk, A4, FEMERERA 0. LU,
a3 cityID REE cities.csv AR, 3T AR 2R city-N.

D=

RLZ S, BT AGLIATERRE AL, W THw;

hdfs dfs —-cat/user/normal/output/MultipleMappersReducer/partr-00000

i H A B SCPE N U0 R TR

Boston 22

New York 23
Chicago 23
Philadelphia 23

San Francisco 22
city—-6 22 //city ID 6 has no name in cities.csv only temperature
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measurements

Las Vegas 0 // city of Las vegas has no temperature measurements in

temperature.csv

I, FAT115 3] 1 MultipleMappersReducer /EMV I HATZE B, H 5 Pl ags AR FF—2

3.2.4 SingleMapperReducer {E:l

SingleMapperReducer MV T 3G HHIF . Hrp, HESH (WHRAF semi-reducer) &
NN AR, R H map R AIEI AN, Bl SRS B £ /{E X A% 338 28 reducer
Frp, IXH, HEHRPHRETPEIK reducer 1 TAEM#EL, w1k 3.17 Frx.

INAE

|

Mapper

A 5o

|

Reducer

|

i L XA

K 3.17

£ MapReduce 2711, 25%H TAFE &AL map B BE s, 10 B FRAE £ dE v 24 B BL
HLIIFAT R TAE. [FRN, 75%0 LAEE7E reduce MrERFER, WARIEITHEME, X—i
FEH AR T AR, S map rEAHEL, L EEAHXT R, N T & a],
— L8 reduce Py B LAER] EH & 25 B B

@, WREE T —PHEE, A, AT mapper KiX(Boston, 66), mapper
B (Boston, 22). (Boston, 24). (Boston, 20)fL NI AL, TIAZE I P45 Ak 3 AN
{0k LERORTe
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B
A

Hadoop K ZL 45 70 b 52k

RIS TR, RN LS TR IR T 1945 FHR T, HET B T
PIRIE M . AT, 7762 Rl AT+ 5 PIME . ERR R IR AT 5 7 S8 5, BT
GHCPIIME, WE 3.4 FiR.

<34
BN Map(,Value= Name)
e BEFR (F17) | Reducer (FEFHIT) W W
(ZAH) (FH1D) i
1
Boston, < 250,20,155, Boston
10.90,90.,30> <645>
_ 1<10,20,25.45,15,45,25,20> | 1 <250,20>
City 1 2 New
2 <10,30,20,25.35> 2<120,10>
New York, York
<120,10,175,10,135, <720>
10,110,10,130,10>
) 1<Boston> 1 <Boston>
City 2
2 <New York> 2 <New York>

NI #% 7 SingleMapperCombinerReducer 1EMV 1) 5 8] . XF b, A 17 5L 4k 48 HY
temperature.csv X AF ) cityID AP35 FEE .
%W diamante U0 K frs:

package io.somethinglikethis;

import
import
import
import
import
import
import
import

import

import

public

org.

org-.

org

orqg -
orqg -
orqg.

org.

org

org.

apache.
apache.
.apache.
apache.
apache.
apache.
apache.
.apache.

apache.

hadoop.
hadoop.
hadoop.
hadoop.

hadoop

hadoop.

hadoop
hadoop
hadoop

conf.Configuration;

fs.Path;

io.IntWritable;

10.Text;

.mapreduce.

mapreduce

.mapreduce.
.mapreduce.

.mapreduce.

java.lo.IOException;

Job;

.Mapper;

Reducer;

lib.input.FileInputFormat;

lib.output.FileOutputFormat;

class SingleMapperCombinerReducer



% 3% F:T MapReduce B REHE AL EE ¢85

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
Job job = new Job(conf, "City Temperature Job");
job.setMapperClass (TemperatureMapper.class) ;
job.setCombinerClass (TemperatureReducer.class);
job.setReducerClass (TemperatureReducer.class) ;
job.setOutputKeyClass (Text.class) ;
job.setOutputValueClass (IntWritable.class) ;

FileInputFormat.addInputPath (job, new Path(args[0]));
FileOutputFormat.setOutputPath (job, new Path (args[1]));

System.exit (job.waitForCompletion(true) ? 0 : 1);

/-k
Date, Id, Temperature
2018-01-01,1,21
2018-01-01,2,22
*/
private static class TemperatureMapper
extends Mapper<Object, Text, Text, IntWritable> ({

public void map (Object key, Text value, Context context)

throws IOException, InterruptedException ({

String txt = value.toString();

String[] tokens = txt.split(",");

String date = tokens[0];

String 1d = tokens[1l].trim();

String temperature = tokens[2].trim();

1f (temperature.compareTo ("Temperature") != 0)
context.write (new Text (id), new

IntWritable (Integer.parselnt (temperature)));
}

private static class TemperatureReducer
extends Reducer<Text, IntWritable, Text, IntWritable> {
private IntWritable result = new IntWritable();
public void reduce (Text key, Iterable<IntWritable> wvalues,
Context context) throws IOException,

InterruptedException {



int sum = 0;

int n = 0;

for (IntWritable wval

sum += val.get();

n +=1;
}

result.set (sum/n) ;

context.write (key,

}

%R, BT ML

result) ;

Hadoop K Ei 4 77 B 524k

values) {

hadoop jar target/uber—-mapreduce-1.0-SNAPSHOT.jar

io.somethinglikethis.SingleMapperCombinerReducer

/user/normal/temperatures.csv

/user/normal/output/SingleMapperCombinerReducer

~.—- /—-

Map—-Reduce Framework
Map input records=28
Map output records=27
Map output bytes=162
Map

Input split bytes=115

Combine input records=27
Combine output records=6

Reduce input groups=6
Reduce

Reduce input records=6

Reduce output records=6

Spilled Records=12
Shuffled Maps =1
Failed Shuffles=0
Merged Map outputs=1

GC time elapsed (ms)=11

shuffle bytes=54

output materialized bytes=54

BRI, R 2B AT s e 25 R

Total committed heap usage (bytes)=1077936128

Horp, mapper Bt 1 27 25103,
WHE I —T4HE4%,
1 reducer [H] VR PEICSK,

reducer NI %

%G 2N 27 N Ne g, IS
PERESS 3 | 02 B

a6 Zkidak. WENERMAZE, 4l
1 6 Zkidsx, 1ty /> mapper
. A F HDFS I % 2§ v 0k b A7 6l
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RB[1377 7] http://localhost:9870, Ff4% 4= /user/normal/output 4 Hog, WK 3.18 fos.

“— (i | () 127.0.0.1:9870/explorer himbkfuser/normaljoutput

Hadoop Ovendew  Detancdes  Datanode Volume Fallures  Snapshot  Startup Progresa  Unilities

fuser/normalioutput Gol = » B
Show 25 4 entries Search:

1 J& Permission Owner Group Size Last Modified Replication Block Size Mame

O Crwxr-Ar-x gridharalla  supergroup OB May 20 18:42 o 0B SingleMapper [i]

(] WX sridharalla  supergroup OB May 20 18:44 0 oB SingleMapperCombinerReducer (1]

(] CPWRI-3r-X sridharalla supergroup OB May 20 18:43 0 oB SingleMapperReducer (1]
Showing 1 to 3 of 3 entries Previous Next
Hadoop, 2018.

K 3.18

V717 SingleMapperCombinerReducer S 43¢, J444T5 SingleMapper #H [6] (11 #1E, [
Jr i3 head/tail ETRE B AN 2, WK 3.19 iR

= o | @ 127.0.0.1:9870explorer.html#/user/normalfoutput/SingleMapperCombinerReducer

File information - part-r-00000

Download Head tha fila (first 32K Tail the file {last 32K)

Block information — [zl 4/

Block ID: 1073741842
Block Pool ID: BP-146058116-10.0.0.103-16255656320613
Generation Stamp: 1018
Size: 30
Avallability:
« 10.0.0.103

File contants

2
&3
3
&
22
2

K 3.19
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X 78 T SingleMapperCombinerReducer 1E MV 4 45 5, BI5 ANRATH cityID, DA
SRR cityID )20 AR -

95%3_1:

Rz b, BT RS TERMB AL, W TH .

dfs - cat/user/normal/output/SingleMapperCombinerReducer/partr-00000

%k L Pl EE ST AV IR R BT -

22
23
23
23
22
22

2, A58 1 SingleMapperCombinerReducer /MR ATSE B, H 5 H A ZE B4R
=2
MK A MapReduce {Fk A 515 AH ISR B 245 5.

oy U = W N

3.3 MapReduce 2 X,

MapReduce 15 & 7Rm A — AR, FF LS BRI AT — R i i AL 3 n) . X H,
BT AR R TN, B a0 SCA AL PR AR 70, T o A B 2R A i 38 )38 P A % 7
Fo WTRIUER AT IUERT . SR BT R R 2 B8 NP 57 A R e

BB T AT R R, AN, FFEFZ TEIFATUAE Al 77 U )
Ao PEIE, TR AT A K E A

3.3.1 EB&ER

AN EF SR, A RBENTE . MEEAE . 5, FRATAT Bl it
A —HAR AL R ES B L., BE (UL i 2 4
Bl—ifd, REPATEAE, Bl E SRR R 5] B A TR

X BT e B BRI BIHER 5 LR AR L WlE] 3.20 P
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RAaRN

x4l

Keyl
RN | AU R LR

Keyz

R

AN

Key3

K 3.20

FERAZ RSN, HHTEEdEFTHRESE T EUE, Hia) 75 Z4E 2 H
HEes, IFERSIEANTANEBITPATHE SRR, EAR EiF, HAo 22 mn E#
TR O # T A, #HMmirESEN THNBRER SR

M e B AR, PR R A EEUEI S

Q OEHERESGTEIT N

Q s nlE R e 7B T A .

1. WHHFEEEE

N B Rl 2 (ENED MR EE (EAME) » Rl
W T 4. BEJS, reduce BB AT BEHCR AN, I H AL ST 200 A A .

2. 1IERITHE

— AN L B R R R BUC T B, s H s H . BRI AR A T
20

3. m/ME/mKEATH

X — AT it R A 8 s MBS S NAE BA R B AR B as B, 5 an S e e i 2R —
RBEREE. KT ik B G — R EE,  DLAIE A I TR Bl R EE vk B . SR P Y
X R I 2 IR, o 2R 4 B 3 MR &8s (8 AR ) AT HAth 2 )

4. FEIHE/PEFRERE

X5 B/ ME B O KAB /A ECE e AHAL, H HSEIE B AN O —— X — SR B = e
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Mo IXE, WEXTX 3 PG EHAGEE, (H55EH reducer SEHLAH EL 75 2248 H 55 9 & %

MR R
B /MEAR R A BOR G, LR 7 B B ME R A U TN TR A

R af NV

95%3_1:

Z a7 789 SingleMapperReducer 4F Ak 5T AL A4 8 A4 X 44T 69 =41

Bk EARR G, vl B e SCRER, 2R AR p 0 8 i) et 5 R

3.3.2 IEER

SRR WA ER i, HT3RIEEE 758 (CwBdE KN, #lag; 10 7
wraE W, EEEMERLSSER , wE 3.21 Fras.

Lhia

|

&l 3.21
VE N AR, L e Q] VE A HoAt A =) — 2o ph G s 0. ok i =] JR o
A0S, FRIE S & b7 vhak . a2 U, o R R e e %, [EI
REFA T, B MTFERE L, ZRBEEN— 0%, i [r] TRUE % FALSE
iR A8 . W% R EOR [F] TRUE, AR & EFiZid 5.
9 s

Z_w) 189 SingleMapper AE Ak 5T AL A i JE AL X — A4 F 69 74

BT HARRI B, ] B e R H A, R AL YT A A H 5 R
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3.3.3 FIEER

BARREAL T WL BAREEA S B — e WIME, (B9 o8 e s, 3RATTn] LA
R —EHFBRIRR, ZWREZCRPHR . @RS HEE, v HER#
—BEEEPE, AT DL ki pEsGE B R 2 5 R LR

N 1t DR AR S S 3G, N PR A 2 T 12 ) MultipleMappersReducer
N

AR E R T A0S, HrAsE T A~ mapper F1—~ reducer.

public class MultipleMappersReducer
{

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
Job job = new Job(conf, "City Temperature Job");
job.setMapperClass (TemperatureMapper.class) ;
MultipleInputs.addInputPath (job, new Path(args[0]),
TextInputFormat.class, CityMapper.class);
MultipleInputs.addInputPath (job, new Path(args[1l]),

TextInputFormat.class, TemperatureMapper.class);

job.setMapOutputKeyClass (Text.class) ;
job.setMapOutputValueClass (Text.class) ;
job.setReducerClass (TemperatureReducer.class) ;
job.setOutputKeyClass (Text.class) ;
job.setOutputValueClass (IntWritable.class) ;

FileOutputFormat.setOutputPath (job, new Path (args[2]));

System.exit (job.waitForCompletion(true) 2?2 0 : 1);

/*
Id,City
1,Boston
2, New York
*/
private static class CityMapper
extends Mapper<Object, Text, Text, Text> {

public void map (Object key, Text value, Context context)
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throws IOException, InterruptedException {
String txt = value.toString();

String[] tokens = txt.split(",");
String id = tokens[0].trim();
String name = tokens[l].trim();
if (name.compareTo ("City") != 0)

context.write (new Text (id), new Text (name));

/ *
Date, Id, Temperature
2018-01-01,1,21
2018-01-01,2,22
*/
private static class TemperatureMapper
extends Mapper<Object, Text, Text, Text> ({

public void map (Object key, Text value, Context context)

throws IOException, InterruptedException {

String txt = value.toString();

String[] tokens = txt.split(",");

String date = tokens[0];

String 1d = tokens[1l].trim();

String temperature = tokens[2].trim();

if (temperature.compareTo ("Temperature") != 0)

context.write (new Text (id), new Text (temperature));

private static class TemperatureReducer
extends Reducer<Text, Text, Text, IntWritable> {
private IntWritable result = new IntWritable();
private Text cityName = new Text ("Unknown");
public void reduce (Text key, Iterable<Text> values,
Context context) throws IOException,
InterruptedException {
int sum = 0;

int n = 0;

cityName = new Text ("city-"t+key.toString());
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for (Text wval : wvalues) {
String strVal = val.toString();
if (strval.length() <=3)
{

sum += Integer.parselnt(strVal) ;
n +=1;

} else {
cityName = new Text (strVal);

}

if (n==0) n = 1;

result.set (sum/n) ;

context.write (cityName, result);

)
ZAEL ) g B 25 R a0 R P

Boston 22

New York 23
Chicago 23
Philadelphia 23

San Francisco 22
city—-6 22 //city ID 6 has no name in cities.csv only temperature

measurements
Las Vegas 0 // city of Las vegas has no temperature measurements in

temperature.csv
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private static class InnerJoinReducer
extends Reducer<Text, Text, Text, IntWritable> {
private IntWritable result = new IntWritable();
private Text cityName = new Text ("Unknown");
public void reduce (Text key, Iterable<Text> wvalues,

Context context) throws IOException,
InterruptedException {

int sum = 0;
int n = 0;
for (Text wal : wvalues) {
String strVal = val.toString();
if (strVal.length() <=3)
{
sum += Integer.parselnt (strVal);
n +=1;
} else {

cityName = new Text (strVal);

}

if (n'=0 && cityName.toString() .compareTo ("Unknown") !'=0) {
result.set(sum / n);

context.write (cityName, result);

}
A ZE R0 R s (AR city-6 Y LasVegas) -

Boston 22

New York 23
Chicago 23
Philadelphia 23

San Francisco 22

2. ERIEE
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17, [EIN X TR T AR PR, BInfREHXM TR, 7R EABFEGRE—ADY
TRAKES —NR, MH R EIEES M. 323 Bon T A RERE.
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private static class LeftAntiJoinReducer
extends Reducer<Text, Text, Text, IntWritable> {
private IntWritable result = new IntWritable();
private Text cityName = new Text ("Unknown");

public void reduce (Text key, Iterable<Text> wvalues,

Context context) throws IOException,
InterruptedException {

int sum = 0;

int n = 0;

for (Text wval : wvalues) {

String strVal = val.toString();
if (strVal.length() <=3)
{

sum += Integer.parselnt (strVal);
n +=1;
} else {

cityName = new Text (strVal);

}

if (n==0 ) {
if (n==0) n=1;
result.set(sum / n);

context.write(cityName, result);

}
X L A5 R A0 R s

Las Vegas 0 // city of Las vegas has no temperature measurements in

temperature.csv
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3. EINFEIE

R TR AILER S (NERD 28, FEANERZRIC AR P EEAT. WA
T8, WAL RANXN e R, M X ERe = A . K] 3.24 o e AhigEsz.

Fe N EFE

k3R VSE S

K 3.24

NS A A HEEE . A, cityID BE PR ICK, B cityID AT cities.csv
T, R PR

private static class LeftOuterJoinReducer
extends Reducer<Text, Text, Text, IntWritable> {
private IntWritable result = new IntWritable();
private Text cityName = new Text ("Unknown") ;
public void reduce (Text key, Iterable<Text> wvalues,

Context context) throws IOException,
InterruptedException ({

int sum = 0;

int n = 0;

for (Text val : wvalues) {
String strvVal = val.toString();
1if (strVal.length() <=3)
{
sum += Integer.parselnt (strVal);
n +=1;
} else {

cityName = new Text (strVal);

}

if (cityName.toString() .compareTo ("Unknown") !=0)) {
if (n==0) n = 1;

result.set(sum / n);
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context.write (cityName, result);

}
X oA H g5 2R Un T i

Boston 22

New York 23
Chicago 23
Philadelphia 23

San Francisco 22

Las Vegas 0 // city of Las vegas has no temperature measurements in
temperature.csv

4. HINEE
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TR

private static class RightOuterJoinReducer
extends Reducer<Text, Text, Text, IntWritable> {
private IntWritable result = new IntWritable();
private Text cityName = new Text ("Unknown");
public void reduce (Text key, Iterable<Text> wvalues,
Context context) throws IOException,
InterruptedException {
int sum = 0;
int n = 0;

for (Text wval : wvalues) {
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String strVal = val.toString();
1f (strVal.length() <=3)
{

sum += Integer.parselnt (strVal);
n +=1;

} else {
cityName = new Text (strVal);

}
}
if (n '=0) {
result.set(sum / n);
context.write (cityName, result);

}
X g 25 SR a0 R Py

Boston 22

New York 23
Chicago 23
Philadelphia 23
San Francisco 22

city-6 22 //city ID 6 has no name in cities.csv only temperature
measurements

5. ®IMNEE

EAHNERCR L OERE T RIS . AR B R T (CEASILECAALRC KN .
AT EREAADN R TR EEATR, aERAEX R WREPEE TR AT,

AL RGBT, HMERt 23— e R, B 3.26 Wox | EahERz.
T hMERE
R H#&
& 3.26

NFEER T R EE. H, cityID B85 makidsss, i citylD (NAFETHE—
LT, R s
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private static class FullOuterJoinReducer
extends Reducer<Text, Text, Text, IntWritable> {
private IntWritable result = new IntWritable();
private Text cityName = new Text ("Unknown");
public void reduce (Text key, Iterable<Text> wvalues,
Context context) throws IOException,
InterruptedException {
int sum = 0;

int n = 0;

for (Text wval : wvalues) {
String strVal = val.toString();
if (strVal.length() <=3)
{
sum += Integer.parselnt (strVal);
n +=1;
} else {

cityName = new Text (strVal);

}

if (n==0) n = 1;

result.set (sum/n) ;

context.write (cityName, result);

)
X A LE E5 R U R BT -

Boston 22

New York 23

Chicago 23

Philadelphia 23

San Francisco 22

city-6 22 //city ID 6 has no name in cities.csv only temperature

measurements

Las Vegas 0 // city of Las vegas has no temperature measurements in
temperature.csv

6. ZEER

Fe AU E U R AT, S HACR RS TA RS . X5 Z AT IR R SOE
WA S, AR S AR TPIEE. BT EE DR, B DRNAT R ER
frdr, DR e~ B BarvERe. Bl 3.27 o 172 iEH.
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AEE BRI
O .
> EJf2 3 Python.
»  [NEUIFE S Anaconda.
> %Z%% Jupyter Notebook.
Q  HdE

41 = % B 1E

AT FENABEIN PR, 375 H Python 23152 & Jupyter Notebook, i 44T
KBz 71T

411 2RI Python

L Al AR ) % 2% 1 17 o] http://www.python.org/download/, JfFEN F#L UL . Bl )5
n[ & #|, Python X #F Windows. macOS Al Linux #55, A& I AR ZER, WF
Flrois

O Windows Rl A, XM hEA https://www.python.org/downloads/windows/ .

O macOS FeAs, XM [ 4E A hitps://www.python.org/downloads/mac-0sx/ .

Q JEREMRA (Linux A1 Unix) , XM 3E N https://www.python.org/downloads/

source/
e MR, R Bl 4.1 B i .
AT E AR, B0 3.6.5, o 4.2 Fras i) UL
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e @ | @ Download Python | Pythan.erg

C | & Python Software Foundation [US] | https://www.python.org/downloads/

Python

e python’ -

About Downloads Documentation Community Success Stories MNews Events

Download the latest version for Mac OS X

Download Python3.6.5 | Download Python 2.7.14

Wondering which version to use? Here's mare about the diff

Python 2 and 3.

Looking for Python with a different OS? Python for Windows, Linux/UNEX, Mac OS5
X, Other

Want to help test developmentversions of Python? Pre-releases

Looking for a specific release?

Python releases by version number:

Release version Release date Click for more

& 4.1

. . ﬂ Pﬂhﬂln Release Pfﬂhﬂﬂ 3.6.5 » d

< C | & Python Software Foundation [US] | https://www.python.org/downloads/release/python-365/ w| 3

Python

e python’ .. m ...

About Downloads Documentation Community

Python 3.6.5

Release Date: 2018-03-28
Python 3.6.5is the fifth maintenance release of Python 3.6. The Python 3.6 series contains many new features and optimizations.
Among the new major new featuresin Python 3.6 are:

= PEP 468, Preserving Keyword Argument Order
= PEP 487, Simpler customization of class creation
» PEP 485, Local Time Disambiguation

= PEP 498, Literal String Formatting

PEP 508, Adding A Secrets Module To The Standard Library

PEP 509, add a private version to dict

& 4.2
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® # Python Release Python 3.6.5 | =
< C' & Python Software Foundation [US] | https://fwww.pythan.org/downloads/release/python-265/ ¥
T e T T T e e e i T T T S e TN e e T T v e e Aot e e T
changes in the 2.6 installer-supplied Python, particularly with regard to S5L certificate validation.
Full Changelog
Files
Version Operating System Description MD5 Sum File Size GPG
Gzipped source tarball Source release ab25d24b1fEcc4990adedTofedc3TE83 22994617 SIG
XZ compressed source tarball Source release 8f49654a4d6fTa3ff2284abad2270fd 17040912 SIG
macOs 64-bit/32-bit installer Mac OS5 X for Mac 05 X 10.6 and later bf319337bc68b52fcTd22Tdcasbef2f6 28093627 5IG
macO5 64-bit installer Mac OS X for DS X 10.9 and later 37d891388b6aeeddTf03aT017128420d 26987706 SIG
Windows help file Windows beT0202d483c0bT291a6662c66539784 8065193 SIG
Windows x8¢ 6-64 embeddable zip file Windows for AMDE4/EMEAT/x64 OdccdfefbaldbaTdfbaelafbbisecdTl 7190516 SIG
Windows x86-64 executable installer Windows for AMDGS/EMBAT/x64 9e96c934f5d 16399186081 2b4acT002b 31776112 SIC
Windows x86-64 web-based installer Windows for AMDE4/EMBAT/x64 6407362a3894022d30f7Tbabff77391d6b 1320112 SIG
Windows x86 embeddable zip file Windows b0b09%a4fad79fb37880c15f2b2faf34 6429369 S1G
Windows 86 executable installer Windows 2bb6ad2eccab0B8171ef923bcad83f02 30735232 SIG
Windows x86 web-based installer Windows 59666 Tcb91a9fb20e6f4f153f3a213a5 1294096 SIG

K 4.3

TN ERERS, A AR IE N8 R

THEPLE % %% Python.

412 23 Anaconda

fF FEGEEE R, B ATAE

PRER] Python ‘22264 AFAE — L PR M,  [RIT b 75 E242 3% Jupyter. pip DA S HAh E 45
fl. Anaconda & —NEEEN LT, FERHTESTE, RS 1 Python. FrdEER

WEZHHNE=T7%F.

XF I, 17 1A) https://www.anaconda.con/download/, J%2=7E 2 W11 4.4 Frsi) N 0L

A= EIREs)
anaconda/install/ FI’fITET;JxJﬁ T35

, A N#AH M) Anaconda hiiAs, Jf1% M https://docs.anaconda.com/

R 3E 52 B Jm , Bl Al T Anaconda Navigator( £ Windows #4555 N, Anaconda Navigator

RF “TFih” 37

D=,

7 Linux 232 F,

gErf, A Mac 5,

o] M Z A PRI AT .

— & 7T K 4447 /& 3 Jupyter Notebook .

Bilun, 7 Mac 255, Anaconda Navigator %1 4.5 Fi7s,
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e=e ) Downloeds | Anaconda »

« ' | @ Secure https:m'.rww.anaconda.cum,n'duwnloadfﬁmacosi

{O ANACONDA

Documentation  Blog Contact

Rr 2-11 Austin TX!

Download Anaconda Distribution

Version 51 | Release Date: February 15, 2018

High-Performance Distribution

Easily install 1,000+ data
science packages

Package Management

Manage packages,
dependencies and
environments with conda

Portal to Data Science

Uncover insights in your data
and create interactive
visualizations

Download for Your Preferred Platform

Anacanda Cloud

w | G2

(o]
What is Anaconda? Products Support Community Resources About

e

%l 4.4

LE=R J

{2 ANACONDA NAVIGATOR

o Anacanda Navigator

o Upgrade Now

An extensible ervironment for interactive
a2rd reproducible computing, based on the
Jupyter Motebook and Architectura.

aunch
W,
o

cpyder

ile

Scientific P¥thon Development
Ervi Ronment. Fowerful Python 102 wich
zdvanced editing, inberackive testing,
debugging and introcpection features.

Documentation

Developer Blog
aunch
Feedback
n b
¥y o 2

Home
fr Applications on base {roat) v| Channels
. Environments P o 0
. o
. : Jjupyter 1Py
Learning
jupyterlat notebook gtconscle
s COMMURikY 03112 5441 431

Wiab-based, interactive computing noteboak
emvironment. Edic and run human-eadable
docs while deccnbing the daca analysis.

aunch

Py GLI chat supports inline Figares, proper
multiline editing with gpntax highlighting,
graphical calltips, and more.

aunch |

e o
vsCode glueviz
A 1211 0124

Streamlired code editor with sapport Far
development operations like debugging,
task running and wersien centrol.

aunch

Multdimensionzl data visualization across
files. Explore relationchips within and amang
related datasats.

Inscall

Refresh

Sign in bo Anaconda Cloud

45
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{E1# F Anaconda Navigator [}, 7] ] B HE ¥ Jupyter Notebook /) Launch #%%H Jf
JA 5] Jupyter, W& 4.6 s

Z @ localhost:8888/tree e

— Jupyter Logout

Files Running Clusters

Select items to perform actions on them. Upload | New~ 2

0 ~ @S

Mame Last Modified

The notebook list is empty.

%] 4.6

Conda % & HAIg N . SEHM L HE, FFnl Xt Python #t47¥% E . Conda
YR UMEAFAE ) 2 Fh IR, AT A] [H] 1% B Python 2.7 11 Python 3.6 ¥4 . X T IR FE 5% 2]
Kk, EKE TensorFlow 5 B NI IR, S55%

SF S o
Dizx.
1% % 7] 17 %) https://conda.io/docs/user-guide/install/index. html F 2 Conda.,

Conda F#L UL 4.7 Frox.

—

' | @& Secure | https://eenda lo/doecs/user-guide/installfindex. html| W

= User guide

Overview
Concepts
Getting started with conda
8 Installation
System requirements
Regular installation
Installing in silent mode

H Installing conda on a system that
has other Python installations or
packages

Configuration

Troubleshooting

Help and support

Release notes

Command reference

[utorials
Tasks For information on using our graphical installers for Windows or macQS5, see the instructions for
Cheat sheet installing Anaconda.

Docs » User guide » Installation € Edit on GitHub

Installation

= System requirements

» Regular installation

« [nstalling in silent mode

« Installing conda on a system that has other Python installations or packages

The fastest way to obtain conda is to install Miniconda, a mini version of Anaconda that includes
only conda and its dependencies. If you prefer to have conda plus over 720 open source packages,
install Anaconda.

We recommend you install Anaconda for the local user, which does not require administrator
permissions and is the most robust type of installation. You can also install Anaconda system wide,
which does require administrator permissions.

System requirements

e« 32-or 44-bit computer.

+ For Miniconda—400 MB disk space.

+ For Anaconda—Minimum 3 GB disk space to download and install.
» Windows, macOS5 or Linux.

K 4.7

fF Conda FHSEREIGE, AIIEEXSMAITE 2R Conda 2 B AMM A% L, WP 4.8 Fis.
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&« = (O | & Secure https://conda.io/miniconda.html < 3

Conda & <no title>  Contents

Miniconda

= « A

Windows Mac OS X Linux
Python 64-bit (exe installer) G4-bit (bash installer) 64-bit (bash installer)
3.6
32-hit (exe installer) 32-bit (bash installer)
Python B4-bit (exe installer) B4-bit (bash installer) 64-bit (bash installer)
2.7
32-bit (exe installer) 32-bit (bash installer)

Other resources:

* Miniconda with Python 3.6 for Power8
« Miniconda with Python 2.7 for Power3
Miniconda Docker images

» [nstallation instructions

« MDS5 sums for the installers

« conda change log

Mhese Miniconda installers contain the conda package manager and Python. Once Miniconda is installed, you can
use the conda command to install any other packages and create environments, ete. For example:

$ conda install numpy

K 4.8
FEar 24T M conda list 5 BT FEFREL, Sl &5 RERIRA, WE 4.9

sridhars-MacBook-Pro-2:~ sridharalla% conda 1ist
# packages in environment at /anacondal:

#
_ipyw_jlab_nb_ext_conf
affine

alabaster

anaconda
anaconda-client
anaconda-navigator
anaconda-project
appnope

appscript

asnlcrypto

astroid

=
[

= M
o~ M
H M - .
S 2

=

py27hl72cb35_0
py_9 conda-forge
py27_1 conda-forge
py27h2cfa%e9_0

=

0
=
I
o
i |
=

conda-forge

o
e

conda-forge
conda-forge
conda-forge
conda-forge
conda-forge
conda-forge
conda-forge

L=
e

=
NN NN RN

=
=
L
I‘\J
'EJI—‘G'J

© oo o,

;—lﬂlml—‘
g

S

]
[ I I R

MrJ
5
o
=]
|
S

A,

e B e i

o
=

1,

N RSP SO

astropy
attrs
babel 2.5.3 conda-forge

[
™

_P. -
Cown
=

=

‘{

backports 1.9 _ conda-forge
backports. functools_lru_cache 1.5 py27_@ conda-forge
backports.shutil_get_terminal_size 1.0.0 py_3 conda-forge
backports_abc @. y27_0 conda-forge
beautiful soup4 py27_0 conda-forge
bitarray py27_@0 conda-forge
bkcharts py27_0 conda-forge
blas openblas conda-forge
blaze py27_0 conda-forge
bleach py_0 conda-forge
blinker py_@ conda-forge

hnl-ak w27 A ronda-farna

=

et
Pd
|
[

J

b
P

S RN RPR eSS B

K 4.9
2T conda Ay 2 AR B I 238 FE RN, R2RHA] conda install <packagename>
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conda install scikit-learn

a2 BN R 4.10 BT

sridhars-MacBook-Pro-2:~ sridharalla$% conda install scikit-learn
Fetching pockage metadata .............
Solving package specifications: .

Janaconda? :

The following packages will be UPDATED:

conda: 4.3.34-py27_@ conda-forge --> 4.5.1-py27_@ conda-forge
Proceed ([y1/n)? y

conda-4.5.1-py 100% |t R R R R R R ) Time: 0:00:00  1.73 MBS«

K 4.10

T BT R &, conda install Jupyter J& %% Jupyter Notebook, 1% FE 7 2244 A 31 H:
fh B, Wi 4.11 Fis.

- Jupyter

following packages will be downloaded:

libxml2-2
backports_abc-0.5
jsonschema-2.6.@
markupsafe-1.0
notebook-5.4.1
libpng-1.6.34

bleach-2.1.3
ca-certificates-2018.03.07
decorator-4.3.0

xz-5.2.3

gstreamer-1.14.0@
pyzmg-17.0.9 pyZ27h14c3975_1
jupyter_console-5.z pyl/hcobee/e_1

I
I
I hf84eae3_0
I
I
I
I
I
I
I
I
I
I
I
. I
icu-58.2 I h9c2bf20_1
I
I
I
I
|
I
I
|
I
I
|
I
I
|
I

py27h7b3c97b_0
pyZ27h7edSaa4_0
py27h97b2822_1
pyl27_0
hb2fcbfc_0
py27_0

@
py27_@
h55aa19d_2
hb453b48_1

ipython-5.6.0 py27_@
pandocfilters-1.4.7 pyZ7h428ele5_1
tornado-5.0.1 py27_1
prompt_toolkit-1.0.15 py27h1b593el_@
sip-4.19.8 py27hf484d3e_0
ptyprocess-0.5.2 py27hdccbldc_@
widgetsnbextension-3.2.0 py27_0
openssl-1.9.20 h2@670df_0
simplegeneric-9.8.1 py27_2
freetype-2.8 hab7d2ae_1
pickleshare-0.7.4 v27h@9770el_0
pygments-2.2.0
libsodium-1.0.16
gst-plugins-base-1.14.0
zeromg-4.2.5

py27h4a8b6f5_0
hlbed415_0
hbbd8@ab_1
h439df22_0
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conda install pandas

Xof N g HH 2t LN 4.12 s

[root@4b726275a804 /1# conda install pandas
Solving environment: done

## Package Plan ##
environment location: /root/minicondal

added / updated specs:
- pandas

The following packages will be downloaded:
package build

intel-openmp-2018.0.0 620 KB
mkl_fft-1.0.1 py27h3010b51_0 137 KB
pytz-2018.4 py27_@ 211 KB
mk1-2018.0.2 1 205.2 MB
pandas-@.22.0 pyZ7hf484d3e_@ 19.5 MB
mkl_random-1.0.1 py27h629b387_0 361 KB
libgfortran-ng-7.2.0 hdf63c6@_3 1.2 MB
numpy-1.14.2 py27hdbfeddf_1

222.3 MB
following NEW packages will be INSTALLED:

intel-openmp: 2018.0.0-8
libgfortran-ng: 7.2.0-hdf63c60_3

mkl : 2018.0.2-1

mkL_fft: 1.0.1-py27h3010b51_0
mk1_random: 1.0.1-py27h629b387_0
numpy : 1.14.2-py27hdbfeddf_1
pandas: 0.22.0-py27hf484d3e_0
pytz: 2018 .4-py27_0

K 4.12

HoAh 5oy B 22 5 B is B 4 -

conda install scikit-learn
conda install matplotlib
conda install seaborn

SRtz Abh, T B A HAWE IR, By
RS

pip install hdfs

1] HDFS (Hadoop) VLAZFTTFCA4:, 4N

pip install pyarrow
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BTz T FAar4, Al A Rk Jupyter Notebook Fit B N %

[root@4Db726275a804 /]1# jupyter notebook --generate-config
Writing default config to: /root/.jupyter/jupyter notebook config.py

Jupyter 5 22 Sy UGk, BUERIARIA . 2R10, W Ea@E T EiEr s, via
1T T B i A 01 G AH 1) 5 R

[root@4Db726275a804 /]1# jupyter notebook password
Enter password:

Verify password:

[NotebookPasswordApp] Wrote hashed password to
/root/.jupyter/jupyter notebook config.json

¥ N T # 4y 4 1] 3 2l Jupyter Notebook:

Jjupyter notebook --allow-root --no-browser --ip=* --port=8888

ZAr i T, BRIt B 4.13 s N2

[root@4b7262750804 /]# jupyter notebook --allow-root --no-browser --ip=* --port=8888

[W 02:43:@1.935 NotebookApp] WARMING: The notebook server is listening on all IP addresses and not using encryption. This is not recommended.
Serving notebooks from local directory: /
® active kernels

The Jupyter Notebook is running at:
http://[all ip addresses on your system]:8B88/
Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).

] 4.13

477 7] localhost:8888 If, W e 2544 T J5 & % VU IHT, FFém AN Z B G %0y, i 4.14
AT 715 o

< C'  © localhost:8888/login?next=%2Ftree%3F “ 0

~ Jupyter

Password: Login

K 4.14

Ef N %Y 5, Jupyter Notebook M i 7~ LA 1) Notebook . = Hif 1] A 17 7E A ¢
Notebook, RN T PAGEE . XTI, Hdy New %41, FFXFEIRG 61 2 1Y) Notebook 1%k £
Python 2, U1 4.15 i~

K 4.16 To~ 1 HT 812 ) Notebook, F n] - H rréan N S Le {4 Ch .

2, A% T Python Al Jupyter Notebook, IR LARLIEATHLHE 70 Ao 7E 4.2 715
1, IRATTRHRN T B AN ] I EE 2 28
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& C' @ localhost:8888/tree? ov Ty
- Jupyter Logaut
Files Running Clusters
Select items to perform actions on them. Upload || New = | &
Motebook
~ B/
0 Python 2 e
The notebook list is empty.
Other:
Text File
Folder
Terminal
K 4.15
C' | ® localhost:8888/notebooks/Untitled.ipynb?kernel_name=python2 W
. JUDYtET Untitled Last Checkpoint: an hour ago (autosaved) P Logout
File Edit View Insert Cell Kernel Widgets Help Trusted | & |F’ythur12 O

Ak
E

5 + = @& B o % MRun B C » Code

In [1]: import numpy as np
In [2]: import pandas as pd

In [ ]: |

K 4.16
42 X I 4 M

FEASFo4 B X 3k 7P %K OnlineRetail.csv A4, P J5#F Pandas N7 S04
3T Pandas F A0 SCAFSEHCERAE Q0T o

import pandas as pd
path = '"/Users/sridharalla/Documents/OnlineRetail.csv'

df = pd.read csv(path)

PRI, 25 RS B FRATTHR AE Hadoop SEAE T 70 Afr Eidfa, DRI A% FH hdfs, MANEASHE R 58
PAHMCES s 7 W0 hdfs SO N%L 42 pandas DataFrame A
import pandas as pd

from hdfs import InsecureClient
client hdfs = InsecureClient ('http://localhost:9870")
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with client hdfs.read('/user/normal/OnlineRetail.csv', encoding = "utf-8")

as reader:

df = pd.read csv (reader,index col=0)
s L S
AN NI N Re
df .head (3)
L A - e
XN A H 25 R U 4.17 Frow
In [11]1: df.head(3)
OGut[1ll]: InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomerlD Country
WHITE HANGING HEART T-LIGHT 12110 United
0 536365 B5123A HOLDER B 8:26 2.55 176850.0 Kingdom
121110 United
1 536365 71053 WHITE METAL LANTERN B 826 3.39 17850.0 Kingdom
121110 United
2 536365 844068 CREAM CUPID HEARTS COAT HANGER 8 826 2.75 17850.0 Kingdom
K 4.17

K 4.17 "h 27~ T DataFrame T AIRT 3 TN A .
T AL A SR E AT LS, AN R A A

len (df)
Xf g 25 a0 R Pl
65499

XK/ DataFrame HIEE (BORS)D o BRI, ZHHTERBAN /P AFE 65499
ik H o
AT AR

df2 = df.loc[df.UnitPrice > 3.0]
df2.head (3)

A E X T 444y df2 ()3T DataFrame 304 % & /y: DataFrame 43 20 4s 0 ) B4
PIRT 3.
b J5 W ET 3 TN 2, i 4.18 s

InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomeriD Country
1 536365 71053 WHITE METAL LANTERN 6 s 339 17850.0 Ki#g’;'frﬁ
3 536365  B84009G KNITTED UNION FLAG HOT WATER ; 12/1/10 sa oo Umed
4 538365  B4029E RED WOOLLY HOTTIE WHITE HEART. 6 Y 339 178500 eee

K 4.18
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SHMRED R R B KT 3 BEHE RG], IR H IR WA % B T Miscellaneous H.
Bl 54 sl 3 TUNZE, W R s

df.loc[df.UnitPrice > 3.0, ['Description']] = 'Miscellaneous'
df . head (3)
-+ f—
f R 2E R U 4.19 Fios .
In [45]: df.loc[df.UnitPrice > 3.0, ['Description’'])] = 'Miscellaneous’
df.head 3
Out[45]: InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomeriD Country
WHITE HANGING HEART T-LIGHT 12/1/10 United
0 536365 B85123A HOLDER 1 8:26 2.55 17850.0 Kingdom
. 12110 United
1 536365 71053 Miscellaneous 1 8:26 3,39 17850.0 Kingdom
12110 United
2 536365 B4406B CREAM CUPID HEARTS COAT HANGER 1 8:96 2.75 17850.0 Kingdom
K 4.19

AMERIL, BT 8NN 339 FL (KT 3) , HIM
Miscellaneous 12 M5 b iA N 24 .
FHCIS RS RG] 2 B EE:

df.loc[2]

a2k BN 4.20 FTos

) _H.":J{ x”“

In [55]: df.loc|2

Out[55]: InvoiceNo 536365
StockCode 84406B
Description CREAM CUPID HEARTS COAT HANGER
Quantity 8
InvoiceDate 12/1/10 B:26
UnitPrice 2.75
CustomerID 17850
Country United Kingdom
Name: 2, dtype: object

& 4.20

B Jh, 608 Quantity R = K, WK FTR:
df ["Quantity'] .plot ()

X a2 SR 4.21 Fros

PRz Ah, A7 AE oA — L pR B T LR A T — 2D T i, 5 i .append )RR EL

NHE AR dE X%, Bl df3, FRATEH I E D df BIHT 10 173700 _E daf i1 200~
209 17. T E 2, % 200~209 1T MNE df (1) 0~9 172 )&, W FFTs:
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! iE. - ‘\'I!’ w p! ] 1
% 4 75 Python-Hadoop B2 118 HI K EHE 7 #
df3 = df[0:10] .append (df [200:210])
df3
In [64]: df['Quantity'].plot
Out[64]: <matplotlib.axes. subplots.AxesSubplot at 0xlla3c4b50>
. _....r-__ e e W A W SS——— ?'i"'""""'
& 4.21
“ o, -f- —
XF v 25 SR Un ] 4.22 s
In [35] df3 = df[0:10] .append (df [200:210] )
df3
- InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomerlD Country
0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 6 12M1HM08:26 255 17850.0 United Kingdom
1 536365 71053 Miscellaneous 6 12110 8:26 3.39 17850.0 United States
2 536365 2844068 CREAM CUPID HEARTS COAT HAMGER a8 12110 8:26 275 17850.0 United Kingdom
3 536365 84029G Miscellaneous 6 121H108:26 3.39 17850.0 United States
4 536365 84029E Miscellaneous ] 12110 8:26 339 17850.0 United States
5 536365 22752 Miscellaneous 2 12110 8:26 7.65 17850.0 United States
6 536365 21730 Miscellaneous 6 121HM08:26 4.25 17850.0 United States
T 536366 22633 HAMND WARMER UMNION JACK 6 12110 8:28 1.85 17850.0 United Kingdom
8 536366 22632 HAND WARMER RED POLKA DOT 6 12M1M08:28 1.85 17850.0 United Kingdom
9 536367 24879 ASSORTED COLOUR BIRD ORMNAMENT 32 12110 8:24 1.69 13047.0 United Kingdom
200 536389 35004C Miscellaneous 6 12AH1010:03 5 45 12431.0 United States
201 536389 35004G Miscellaneous 4 121H1010:03 6.35 12431.0 United States
202 5363849 850148 Miscellaneous 6 12MM010:03 595 124310 United States
203 536389 850144 Miscellaneous 3 12MM1010:03 5 95 12431.0 United States
204 536389 22193 Miscellaneous 2 12M1010:03 8.50 12431.0 United States
205 536389 22726 Miscellaneous 4 12M1M1010:03 3.75 124310 United States
206 536389 22727 Miscellaneous 4 12110 10:03 375 12431.0 United States
207 536389 22192 Miscellaneous 2 12MHM010:03 8.50 12431.0 United States
208 536389 22191 Miscellaneous 2 12110 10:03 8.50 124310 United States
209 5363849 22195 LARGE HEART MEASLURING SPOOMNS 24 12110 10:03 1.65 12431.0 Australia

K 4.22
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BN % 75 StockCode. Quantity. InvoiceDate Fll UnitPrice %1, X r] & X —AN#1 1
DataFrame X %, HAVEEZIXJLAEAES, Wk pros:

df4 = pd.DataFrame (df, columns=['StockCode', 'Quantity',

'InvoiceDate', "UnitPrice']
df4d.head (3)

Nf W 4k BN 4.23 Fios.

In [40]: df4 = pd.DataFrame (df, columns=['StockCode', 'Quantity', "InvoiceDate', 'UnitPrice'])
df4.head 3

StockCode Quantity InvoiceDate UnitPrice

0 85123A b 12110826 2.55
1 71053 6 12/M1/108:26 3.39
2 844068 8 12110826 275
K 4.23

Pandas $#2(t TARREAEH S . B, FRAOITCARATE I ERE. FHInERAE.
ZHEIEA Ve T mElE, N AEFIER (concatenate) #1F.
& NS .

dl = df[0:10]
d2 = df[10:20]

d3 = pd.concat ([dl, dZ2])
d3

A I, nl¥ dl W BN DataFrame X1 %, A& 7 df HET 10 MR 51 B,
Ak d2 WE N Af FEZER 10 MRSl &ia, K d3 WE N d1 A d2 FERES R, BiERE
Ja SR, Kl 4.24 Pk,

A, dnlFaEAHN BE, By X 7 d1 A d2. FE AT

d3 = pd.concat([dl, d2], keys=['dl', 'd2'])

XM ER U 4.25 .

AER I, XA E X PR BATTLMERA A, E2R x Ay Xk
WA T DL R X7 3 NERSE d1. d2. d3, MR REER IR A, v, 2), FFLAL
X 7riX 3 AL
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In [lee]: | d1 = df[0:10]
d2 = df[10:20]
d3 = pd.concat ([d1, 42])
d3
------- InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomerlD Country
0 536365 851234  WHITE HANGING HEART T-LIGHT HOLOER 6 12110825 255 17850.0 United Kingdom
1 536365 71053 WHITE METAL LAMNTERM B 12110825 3.39 17850.0 United Kingdom
2 536365 244068 CREAM CLIPID HEARTS COAT HANGER g 12110825 275 17850.0 United Kingdom
3 536365 84029G  KMITTED UMION FLAG HOT WATER BOTTLE 6 12110825 3.39 17850.0 United Kingdom
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 6 12110825 3.39 17850.0 United Kingdom
5 536365 22752 SET 7 BABUSHRAMESTING BOZES A = i W ] 7.65 17850.0 United Kingdom
] 536365 21730 GLASS STAR FROSTED T-LIGHT HOLCOER 6 121M108:25 425 17850.0 United Kingdom
T 536366 22633 HAMD WARNMER UNIOMN JACK 6 12110823 1.85 17850.0 United Kingdom
8 536366 22632 HAND WARMER RED POLKA DOT 6 12110823 1.85 17850.0 United Kingdom
9 536367 4879 ASSORTED COLOUR BIRD CRMAMEMT 32 121110834 1.G9 13047.0 United Kingdom
10 536367 22745 FOPPY'S PLAYHOUSE BEDROOM 6 12110834 210 13047.0 United Kingdom
1 536367 22748 FOPPY'S PLAYHOUSE KITCHEN 6 12110834 210 13047.0 United Kingdom
12 536367 22749  FELTCRAFT PRINCESS CHARLOTTE DOLL g8 120834 375 13047.0 United Kingdom
13 BAGIET 22310 IVORY KMNITTED NUG COSY 6 12MM08:24 1.65 13047.0 United Kingdom
14 536367 84969 BOX OF 6 ASSORTED COLCUR TEASPOOMNS 6 12110834 425 13047.0 United Kingdom
15 536367 22623 BOX OF VINTAGE JIGSAW BLOCKS 1 120834 495 13047.0 United Kingdom
16 536367 22622 BOX OF VINTAGE ALPHABET BLOCKS 2 120834 8.95 13047.0 United Kingdom
17 8326367 21754 HOME BUILDIMNG BLOCZK WORD 3 12034 5.95 13047.0  United Kingdom
18 536367 21755 LOVE BUILDING BLOCK WORD 3 120834 5.95 13047.0 United Kingdom
19 536367 21777 RECIPE BOX WITH METAL HEART 4 12MM08:34 7.95 13047.0 United Kingdom
&l 4.24
In [179]: dl = df[0:10]
dz = df[10:20]
d3 = pd.concat([dl, d2], keys=['dl', 'dz'])
d3
R Invoicello  StockCode Description Quantity Invoicelate UnitPrice CustomerlD Country
d1 0 B3IB3IBE 2513324 WHITE HAMNGIMG HEART T-LIGHT HOLDER 6 12MM02:26 255 1786500 United Kingdam
1 536365 71053 WHITE METAL LAMTERN B 12110826 339 17850.0 United Kingdom
2 236365 344068 CREAM CUPID HEARTS COAT HANGER 4 12110826 275 17350.0  United Kingdam
3 RIG365 24029G  KMNITTED UMION FLAG HOT WATER BOTTLE 6 12110826 339 178500 United Kingdaom
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 6 12110826 339 17850.0 United Kingdom
5 536365 22752 SET 7 BABUSHEA NESTING BOXES 2 121110526 765 17850.0 United Kingdam
6 RIB3EE 21730 GLASS STAR FROSTED T-LIGHT HOLDER 6 12110 8:26 4725 178500 United Kingdam
7 536366 22633 HAMD WARMER LINION JACK 6 12110828 185 17850.0 United Kingdom
& 536366 22632 HAMD WARMER RED FOLKA DOT G 12110528 185 17850.0 United Kingdam
9 RIB3ET B4874 ASSORTED COLOUR BIRD ORNAMENT 32 120834 164 130470 United Kingdam
d2 10 536367 22745 FOPPY'S PLAYHOUSE BEDROOM 6 121103834 210 13047.0  United Kingdom
" 536367 22744 POFFY'3 FLAYHOUSE KITCHEN G 1211038534 210 13047.0  United Kingdam
12 536367 22749 FELTCRAFT PRINCESS CHARLOTTE DOLL 8 12MM08:34 375 130470 United Kingdom
13 536367 22310 [VORY KNITTED MUG COSY B 12110834 165 13047.0  United Kingdom
14 236367 G48G8 BOK OF 6 ASSORTED COLOUR TEASP QO3 G 12110834 423 130470 United Kingdam
15 536367 22623 BOX OF VINTAGE JIGSAW BLOCKS 3 12110834 495 130470 United Kingdom
16 536367 226237 BOX OF VINTAGE ALPHABET BLOCKS 2 121103834 995 13047.0  United Kingdom
17 536367 21754 HOME BUILDIMG BLOCK WORD 3 12110854 595 130470 United Kingdam
18 536367 21755 LOVE BUILDING BLOCK WORD 3 12110834 595 13047.0  United Kingdom
19 536367 21977 RECIPE BQX WITH METAL HEART 4 12110834 7195 13047.0  United Kingdom

K 4.25

* 115~
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NS EETAFESFNERERE. BOMIRE R, concat() B EE I FMERE, XEWE
RAGHARS . EEMMEIEE AN B, Hiph, £5 ABT TRET d PRSI
Y. BEBOAF TRET 2 A H4 . AR ZATHAUSER d1 f1d2, 2k E

A M B B FFEINLAZR N

SRt Ak, ERfR M NER:, B A FIB FICEE. B N HIAREAT:

d4 = pd.DataFrame (df, columns=['InvoiceNo',

'Description']) [0:10]

dS5 = pd.DataFrame (df, columns=['StockCode',

'"Quantity']) [0:10]

pd.concat ([d4, d5])

Sf gk BN 4.26 Fios.

'StockCode',

'Description’',

pd.concat ([d4, d5])

Description

In [183]: d4 = pd.DataFrame (df, columns=['InvoiceNo',
= pd.DataFrame (df, columns=['StockCode',

'StockCode’,

'Description’,

InvoiceNo Quantity StockCode

'Description']) [0:10]

"Quantity']) [0:10]

0  WHITE HANGING HEART T-LIGHT HOLDER
1 WHITE METAL LANTERN
2 CREAM CUPID HEARTS COAT HANGER
3 KNITTED UNION FLAG HOT WATER BOTTLE

- RED WOOLLY HOTTIE WHITE HEART.
5 SET 7 BABUSHKA NESTING BOXES
6 GLASS STAR FROSTED T-LIGHT HOLDER
7 HAND WARMER UNION JACK
8 HAND WARMER RED POLKADOT
9 ASSORTED COLOUR BIRD ORNAMENT
0 WHITE HANGING HEART T-LIGHT HOLDER
1 WHITE METAL LANTERN
2 CREAM CUPID HEARTS COAT HANGER

3 KNITTED UNION FLAG HOT WATER BOTTLE
4 RED WOOLLY HOTTIE WHITE HEART.
5 SET 7 BABUSHKA NESTING BOXES
6 GLASS STAR FROSTED T-LIGHT HOLDER

7 HAND WARMER UNION JACK
8 HAND WARMER RED POLKA DOT
9 ASSORTED COLOUR BIRD ORNAMENT

536365
536365
536365
536365
536365
536365
536365
536366
536366
536367
NaN
NaN
NaN
NaN
NaM
NaN
NaN
NaM
NaN
NaN

NaN
NaN
MNaM
T
MNaM
Mal
NaN
NaN
MNal
MNaM
6.0
6.0
8.0
6.0
6.0
20
6.0
6.0
6.0
32.0

85123A
71053
844068
84029G
84029E
22752
21730
22633
22632
84879
85123A
71053
84406B
840296
84029E
22752
21730
22633
22632
84879

K 4.26
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WA R, AR T ARRIC .
WHTATIA, BRMIRE T, concat()pREUE HAMNER:. [KIt, pd.concat([d4, d5])55 A T

pd.concat ([d4, d5], join='outer')

NI N ERZ . RFFHADNERFFAZL, BB concatQOpRECR AL, 40~ Fos:

pd.concat ([d4, d5], join='inner')

Xf e HH 25 BN 4.27 B

In [184]: d4 = pd.DataFrame (df, columns=['InvoiceNo', 'StockCode', 'Description'])[0:10]
d> = pd.DataFrame (df, columns=['StockCode', 'Description', "Quantity'])[0:10]
pd.concat ([d4, d2], join = 'inner’

Cut [184

StockCode Description

0 85123A  WHITE HANGING HEART T-LIGHT HOLDER
1 71053 WHITE METAL LANTERN
2 844068 CREAM CUPID HEARTS COAT HANGER
3 84029G KNITTED UNION FLAG HOT WATER BOTTLE

4 84029E RED WOOLLY HOTTIE WHITE HEART.
> 22752 SET 7 BABUSHKA NESTING BOXES
6 21730 GLASS STAR FROSTED T-LIGHT HOLDER
7 22633 HAND WARMER UNION JACK
8 22632 HAND WARMER RED POLKADOT
9 84879 ASSORTED COLOUR BIRD ORNAMENT

0 85123A WHITE HANGING HEART T-LIGHT HOLDER
1 71053 WHITE METAL LANTERN
2 844068 CREAM CUPID HEARTS COAT HANGER
3 84029G KNITTED UNION FLAG HOT WATER BOTTLE

4 84029E RED WOOLLY HOTTIE WHITE HEART.

5 22752 SET 7 BABUSHKA NESTING BOXES

6 21730 GLASS STAR FROSTED T-LIGHT HOLDER

T 22633 HAMND WARMER UNION JACK

8 22632 HAND WARMER RED POLKA DOT

9 84879 ASSORTED COLOUR BIRD ORNAMENT
K 4.27

WRLER], X—RIEE T d4 ALds Bt ARG . FHRU, AR CAZR N,
S AT (5 3l DX PR3 P O 2
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EHTFENFEEE A A, AT PLIEFEAN
SRtz Ak, dal BT & I8,
NS d4 1 ds R G E L, W R TR

R NIPERE. FOERAA ER

d4 = pd.DataFrame (df, columns=['InvoiceNo', 'StockCode',
'Description']) [0:11]
d5 = pd.DataFrame (df, columns=['StockCode', 'Description',

'"Quantity']) [10:20]

Hrf, d4 g5REAR TSR € DataFrame FIRET 11 NJTE; d5 25T S
TR, ¥ 10~20 FIGERE T a5, mAEETITER.
[EREERRZ, HPaE TEENTER, HRREISKIE IR
NIENE S8 mergeQRAEL, JFHhAT d4 Al d5 AR, 40 R R:
pd.merge (d4, d5, how='left'")
XM EE RN E 4.28 Fas.
In [222]: pd.merge(d4, d5, how='left')
Cut[222
InvoiceNo StockCode Description Quantity
0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER NaN
1 236365 71033 WHITE METAL LANTERN NaN
2 536365 844068 CREAM CUPID HEARTS COAT HANGER NaN
3 536365 54029G KNITTED UNION FLAG HOT WATER BOTTLE NaN
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. NaN
5 536365 22752 SET 7 BABUSHKA NESTING BOXES NaN
6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER MNaN
7 536366 22633 HAND WARMER UNION JACK NaN
8 536366 22632 HAND WARMER RED POLKA DOT MNaN
9 536367 84879 ASSORTED COLOUR BIRD ORNAMENT NaN
10 536367 22745 POPPY'S PLAYHOUSE BEDROOM 6.0

K 4.28

HANMER] T d4-d5 X /2 DataFrame HFTA 41, 356 d5 ByzEsinz Hof, v LUE 3,
HTE X T 10~20 765, BMATELE 0~10 Z5| N EME. 2R, 6% 11 H460T d5
A da v, A e PUE B Quantity | X WA ERAE .
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R, AFEE XA EREHATHRIFERE, W R s

pd.merge (d4, d5, how='right')

Sf gk B 4.29 Fios.

In [223]: pd.merge(d4, d5, how="right')
at [223]
InvoiceNo StockCode Description Quantity
0 536367 22745 POPPY'S PLAYHOUSE BEDRQOOM 6
1 MamM 22748 POPPY'S PLAYHOUSE KITCHEN 6
2 Mam 22749 FELTCRAFT PRINCESS CHARLOTTE DOLL 8
3 MNamM 22310 IWVORY KNITTED MUG COSY 6
4 MamM 84969 BOXOF 6 ASSORTED COLOUR TEASPOONS 6
5 MaM 22623 BOX OF VINTAGE JIGSAW BLOCKS 3
6 MaM 22622 BOX OF VINTAGE ALPHABET BLOCKS 2
[ MaM 21754 HOME BUILDING BLOCK WORD 3
8 MNaN 21755 LOVE BUILDING BLOCK WORD 3
9 MNaN 21777 RECIPE BOX WITH METAL HEART 4
&l 4.29

HEEHA T ds i sIERIG, LA dS RIEdE (BRIt 10~20) o JE AT R,
749 0 RS a4 sCBl TR, Imgi R T aarkeekd, KERET, oxr 11 (R
518100 5 d5 I —PNIuRES.

AT N ER, R TR

pd.merge (d4, d5, how='inner')

o W 4k B 4.30 Fios.

In [224]: pd.merge(d4, d5, how="inner')

Out[224]:
InvoiceNo StockCode Description Quantity
0 536367 22745 POPPY'S PLAYHOUSE BEDROOM 6
K 4.30

NEEREEWRE'E R A DataFrames LG Pt HR . E4HI 00, XSTRITRE
INNIGE 11, HE G| Ny df P ZE g 10. iz a AT d4 f1ds o, K3 1 InvoiceNo
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A Quantity )24 (InvoiceNo FIZEHEA T d4 ;. Quantity FJEHEAL T d5 )
NHEPAT NS ERE, a0 PR

pd.merge (d4, d5, how='outer')

Sf v 2t RN 4.31 fros.

In [225]: pd.merge(d4, d5, how='outer')

InvoiceNo StockCode Description Quantity

0 536365 85123A  WHITE HANGING HEART T-LIGHT HOLDER NaN
1 536365 71053 WHITE METAL LANTERN NaN
2 536365 844068 CREAM CUPID HEARTS COAT HANGER NaN
3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE NaM
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. NaN
5 536365 22752 SET 7 BABUSHKA NESTING BOXES NaN
6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER NahN
7 536366 22633 HAND WARMER UNION JACK NahM
8 536366 22632 HAND WARMER RED POLKA DOT NaN
9 536367 84879 ASSORTED COLOUR BIRD ORNAMENT NaN
10 536367 22745 POPPY'S PLAYHOUSE BEDROOM 6.0
1 NaN 22748 POPPY'S PLAYHOUSE KITCHEN 6.0
12 NaN 22749  FELTCRAFT PRINCESS CHARLOTTE DOLL 8.0
13 NanN 22310 IVORY KNITTED MUG COSY 6.0
14 NanN 84969 BOX OF 6 ASSORTED COLOUR TEASPOONS 6.0
15 NaN 22623 BOX OF VINTAGE JIGSAW BLOCKS 3.0
16 NaN 22622 BOX OF VINTAGE ALPHABET BLOCKS 2.0
17 NaN 21754 HOME BUILDING BLOCK WORD 3.0
18 NaN 21755 LOVE BUILDING BLOCK WORD 3.0
19 NanN 21777 RECIPE BOX WITH METAL HEART 4.0

] 4.31

AMERI, AMEREZAE T aEuER (d4 M d5 IR .

AT AT AE AR E PR 1E N NaN. i, d5 P ATFERRIC A InvoiceNo 1171,
T 2R E R (8 1) B s N NaN.

e sl ERiER: . XFit, aTEREGR A T S N RIZE “on=" . FHIAESEIR
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1 StockCode ¥l I H) & FF#1E -

pd.merge (d4, d5, on='StockCode', how='left')

of gk BN 4.32 Fios.

In [227]: pd.merge(d4, d5, on='StockCode', how='left"')

o InvoiceNo StockCode Description_x Description_y Quantity
0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER NaN NaN

1 536365 71053 WHITE METAL LANTERN NaN NaN

2 236365 644068 CREAM CUPID HEARTS COAT HANGER NaN NaN

3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE NaMN MNaN

4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. NaN NaN

5 536365 22752 SET 7 BABUSHKA NESTING BOXES NaN MNaN

6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER NaMN MNaN

7 536366 22633 HAND WARMER UNION JACK NaN MNaN

8 536366 22632 HAND WARMER RED POLKADOT NaN MNaN

9 536367 84879 ASSORTED COLOUR BIRD ORMNAMENT MNaM MNaN

10 536367 22745 POPPY'S PLAYHOUSE BEDROOM POPPY'S PLAYHOUSE BEDROOM 6.0

& 4.32

K] 4.32 B FAEHALERSIE a4 F1 dS BHAERNER . 22, BT Description A d4
A d5 LA A, BRI S ANk, JFEE x Ay XM EAX 5y

BN & Jq — I B g 21T, 1241 B d4 Al d5 355, K] 1 Description x Al Description y
P e AHTH]

EE, A% AP DataFrame A5 1951044, KM A{EH StockCode B Description
AT H I ERAE

“47F Description %l F#EAT&IFEF, X NACKS 0 R pros

pd.merge (d4, d5, on='Description', how='left"')

Sof N &5 AN 4.33 oo
MR, WA x f y PRI d4 Ffi1 ds, #EmxfdLZ=Z5F LLX 4.
SEPR b, nfEIE— AR HER, mAZRE RS, Wi

pd.merge (d4, d5, on=['StockCode', 'Description'], how='left')

Nf v 2t AN K 4.34 Ao
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In [228]): pd.merge(d4, d5, on='"Description', how='left')
Cut [228]
InvoiceNo StockCode_x Description StockCode_y Quantity
0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER NaN NaN
1 536365 71053 WHITE METAL LANTERN NaN NaN
2 536365 844068 CREAM CUPID HEARTS COATI HANGER NaN NaN
3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE NaN NaN
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. NaN NaN
5 536365 22752 SET 7 BABUSHKA NESTING BOXES MNaN NaN
6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER NaN Nal
7 536366 22633 HAND WARMER UNION JACK NaN NaN
a 536366 22632 HAND WARMER RED POLKA DOT NaN NaN
9 236367 24879 ASSORTED COLOUR BIRD ORNAMENT NaN NaN
10 536367 22745 POPPY'S PLAYHOUSE BEDROOM 22745 6.0
% 4.33
In [229]: pd.merge(d4, do, on=|'StockCode', 'Description'], how='left'

InvoiceNo StockCode

Description

Quantity

e =~ @ U e W

10

536365
536365
536365
536365
536365
536365
536365
536366
536366
536367
536367

85123A
71053
644068
84029G
84029E
22752
21730
22633
22632
84879
22745

WHITE HANGING HEART T-LIGHT HOLDER

WHITE METAL LANTERN

CREAM CUPID HEARTS COAT HANGER

KNITTED UNION FLAG HOT WATER BOTTLE

RED WOOLLY HOTTIE WHITE HEART.

SET 7 BABUSHKA NESTING BOXES

GLASS STAR FROSTED T-LIGHT HOLDER

HAND WARMER UNION JACK
HAND WARMER RED POLKADOT

ASSORTED COLOUR BIRD ORNAMENT

POPPY'S PLAYHOUSE BEDROOM

NaN
NaN
MNaN
NaN
NaN
MNaN
REW
NaN
NaN
NaN

6.0

K 4.34

PRI, AEHEITEOL K, Al DL BRI R, a1 R

pd.merge (d4,

ds,

how="left ")
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FERXFRFIRTEOL N, rHRiEmISRA S T A PR . WRILE T 3 44,
HIATH A8 7PN, A2 B O
N T XTEINEAGERE, AR HIARH:

d4 = pd.DataFrame (df, columns=['InvoiceNo', 'StockCode',
'Description', 'UnitPrice']) [0:11]

d5 = pd.DataFrame (df, columns=['StockCode', 'Description',
'"Quantity', 'UnitPrice']) [10:20]

FEHRIAT B HIACHS .

pd.merge (d4, d5, on=['StockCode', 'Description'], how='left')

&l 4.35 SR T AR IPIRES -

In [232]: pd.merge({d4, d5, on=['StockCode', '"Description'], how='left'
Jut [232]
InvoiceNo StockCode Description UnitPrice_x Quantity UnitPrice_y
0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 255 NER MaM
1 236365 71053 WHITE METAL LANTERN 3.39 MNalN MaM
2 536365 344068 CREAM CUPID HEARTS COAT HANGER 2.75 MNaN MNaM
3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 3.39 MNaN MNaM
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 338 MNaM MNaM
5 536365 22752 SET 7 BABUSHKA NESTING BOXES 7.65 MNaM MNaM
6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 425 MNaM MaM
7 h36366 22633 HAND WARMER UNION JACK 1.85 NELR MaM
8 H36366 22632 HAND WARMER RED POLKADOT 1.85 Mah Mah
9 h36367 84879 ASSORTED COLOUR BIRD ORMNAMENT 1.69 MNaN MNaM
10 536367 22745 POPPY'S PLAYHOUSE BEDROOM 210 6.0 21
& 4.35
BRIt 2 Ah, B[R ER B AT U ER, EEEETE,
8 Py
pd.merge (d4, d5, left index = True, right index=True, how='outer')

nf DR e i 2R, HAYRSBonira ). (B2, il FHoMNER:, i
K 4.36 flTors.
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In [237]: pd.merge(d4, d5, left index = True, right index=True, how="outer
InvoiceNo StockCode_x Description_x UnitPrice_x StockCode_y Description_y Quantity UnitPrice_y
WHITE HANGING HEART T-LIGHT
0 363656 85123A HOLDER 2585 Mak MaM Mah Mah
1 536365 71053 WHITE METAL LANTERN 339 MNaM MNaM MaM MNaM
2 536365 84406B CREAM CUPID HEARTS COAT HANGER 275 MNamM MaM MahM MNan
3 535365 84029G KNITTED URION FLAG HOT ATER 139 NaN NaN  NaN NaN
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 3.39 Makl MaM Mah Mah
5 36365 22752 SET 7 BABUSHKA NESTING BOXES 7.65 Mak Mah Mak T
6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 425 MNaM MNaM MaM MNaM
T 536366 22633 HAND WARMER UNION JACK 1.85 MNaM MNaM MaM MNaM
8 536366 22632 HAND WARMER RED POLKADOT 1.85 MNamM MNaM MNaM MNan
9 536367 84879 ASSORTED COLOUR BIRD ORMNAMENT 1.69 Mah MaN Nah NaM
10 536367 22745 POPPY'S PLAYHOUSE BEDROOM 210 22745 POPPY'S PLAYHOUSE BEDROOM 6.0 210
1 MNaMN MaM NaMN NaN 22748 POPPY'S PLAYHOUSE KITCHEN 6.0 2.10
12 MNaM R E=T MNai MaM 22749 e CHARLSE}T_E 8.0 375
13 MNaN MaM MNaN MNaN 22310 WORY KNITTED MUG COSY 6.0 1.65
BOX OF 6 ASSORTED COLOUR
14 ManN MNah NaM MNaMN 84969 TEASPOONS 6.0 4 25
15 MNaM Mak MNaN MNaM 22623 BOX OF VINTAGE JIGSAW BLOCKS 3.0 495
16 MNaM =T MNaM MaM 22622 BOX OF VINTAGE ALPHABET BLOCKS 20 995
17 MNaM Mak MNaN MNaM 21754 HOME BUILDING BLOCK WORD 3.0 5.95
18 NaM Mar NaM MNaM 21755 LOVE BUILDING BLOCK WORD 3.0 5.95
19 MNaM MaM NaM MNaMN 29777 RECIPE BOX WITH METAL HEART 4.0 7.95

PR SRS joinO R L. ;

DataFrame. [, BAACES A T 3L FF:

dd =

pd.DataFrame (df,

"UnitPrice']) [0:11]

dd> =

pd.DataFrame (df,

columns=|

"TnvoiceNo'"']) [10:20]
d4.join (d5)

N AL

dd =
dd> =

pd.DataFrame (df,
pd.DataFrame (df,

d4.j0in (d5)

f W& 4.37 Fi .
PEAMMER 1 da 2%, FREshn 1AL d5 R B EGE . T dS KRB S MR EE, X

T gl 0~9 W=E, KMl s NaN. HT d5 f d4 B8 5E 5] 10 EE,

columns=|

TGER T A B E AR S s EAH R A 21

'Description',

'Description',

columns=['"'StockCode',

columns=["'StockCode',

'Description',

'"Quantity',

'"UnitPrice']) [0:
'"Quantity']) [10:20]

WEFEMNE, WHRLEEAT 4, W ASE] ]

11]

E P

iz
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In [242] d4 = pd.DataFrame (df, columns=['StockCode', 'UnitPrice'])[0:11]
do = pd.DataFrame (df, columns=[ 'Description', "Quantity'])[10:20]
d4.join (d5)|

Out[242

StockCode UnitPrice Description Quantity

0 85123A 2.55 NaN NaN
1 71053 3.39 NaN NaN
2 844068 275 NaN NaN
3 84029G 3.39 MNaN NaN
4 84029k 3.39 NaN NaN
5 22752 7.65 NaN NaN
6 21730 425 NaN NaN
T 22633 1.85 NaN NaN
8 22632 1.85 MNaN NaN
9 84879 1.69 NaN NaN
10 22745 210 POPPY'S PLAYHOUSE BEDROOM 6.0

5 4.37

BeAk, AR AR O M REAT R, A0 R

d4 = pd.DataFrame (df, columns=['StockCode', 'UnitPrice']) [0:11]

* 125 -

d5 = pd.DataFrame (df, columns=[ 'Description', 'Quantity']) [10:20]

d5.join (d4)

of v 2t AN 4.38 Tz

In [243]: |d4 = pd.DataFrame (df, columns=['StockCode', 'UnitPrice'])[0:11]
dS = pd.DataFrame (df, columns=[ 'De=scription', 'Quantity']) [10:20]
d5>.join(d4

o Description Quantity StockCode UnitPrice
10 POPPY'S PLAYHOUSE BEDROOM 6 22745 21
1" POPPY'S PLAYHOUSE KITCHEN 6 NaMN NaN
12 FELTCRAFT PRINCESS CHARLOTTE DOLL 8 MNaN NanN
13 IVORY KNITTED MUG COSY 6 NaMN NaN
14 BOX OF 6 ASSORTED COLOUR TEASPOONS 6 MNaM NaN
15 BOX OF VINTAGE JIGSAW BLOCKS 3 NaMN MNan
16 BOX OF VINTAGE ALPHABET BLOCKS 2 NaM NaN
17 HOME BUILDING BLOCK WORD 3 NaN NalN
18 LOVE BUILDING BLOCK WORD 3 NaMN NaN
19 RECIPE BOX WITH METAL HEART 4 NaN NanN

K 4.38
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bR 1 d4 AR BN RIS B AR s A N R a5 R, @ B IR B R KA.
NTHEIFAH combine firstOH &% HE, H& FHLH:

do6 = pd.DataFrame.copy(df) [0:5]
d7 = pd.DataFrame.copy(df) [2:8]

d6.loc[3, ['Quantity']] = 110
d6.loc[4, ['Quantity']] = 110

d7.loc[3, ['Quantity']] = 210

d7.loc[4, ['Quantity']] = 210

pd.concat ([do, d7], keys=['de', 'd7'])

7f pd.DataFrame Z J& 5 l.copy Rl HffRAE B df IEIAS, TIANEERYE df _Edb T 4
M. X PR TR, d6 K ER G| 3 M4 FEEBEOY 110 AR d7 EREE, RZIFR.
T LR A, WML —NEEFENSR, Ba, 2 EASEIEAER. Bk,
AR ek IR A

pd.DataFrame (df, columns=['Quantity', 'UnitPrice'])
17 AR e, XN R W 4.39 k.

In [59]: dé
d7

pd.DataFrame.copy(df) [0:5]
pd.DataFrame.copy(df) [2:8]

dé.loc[3, ['Quantity']] = 110
dée.loc[4, ['Quantity']] = llﬂ
d7.loc[3, ['Quantity']] = 210

d7.loc[4, ['Quantity']] = 210
pd.concat ([de, d7], keys=["'de', 'd7'])

InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomeriD Country

dé 0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 6 1211/108:26 255 17850.0 United Kingdom
1 536365 71053 WHITE METAL LANTERN 6 12110826 3.39 17850.0 United Kingdom

2 536365 844068 CREAM CUPID HEARTS COAT HANGER 8 12110826 275 17850.0 United Kingdom

3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 110 12M/108:26 339 17850.0 United Kingdom

4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 110 12M/M108:26 3.39 17850.0 United Kingdom

d7 2 536365 844068 CREAM CUPID HEARTS COAT HANGER 8 1211108:26 275 17850.0 United Kingdom
3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 210 12MM108:26 339 17850.0 United Kingdom

4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 210 12M11M108:26 339 17850.0 United Kingdom

5 536365 22752 SET 7 BABUSHKA NESTING BOXES 2 12110826 7.65 17850.0 United Kingdom

6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 6 1211/108:26 425 17850.0 United Kingdom

[ 536366 22633 HAND WARMER UNION JACK 6 12110828 1.85 17850.0 United Kingdom

K 4.39



% 4 7% Python-Hadoop B}~ 1+ A1 K E s 44 « 127+

VR, d6 A7 B E THHEIuxR, BIRSIN2~4 It H.
E T HACH

d6.combine first (d7)

of v 2t RN K] 4.40 AT o

In [8l]: db6.combine first(d7
Out[61]
InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomeriD Country
0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 6.0 12M1N10 8:26 255 17850.0 United Kingdom
1 536365 71053 WHITE METAL LANTERN 6.0 12M1/108:26 339 178500 United Kingdom
2 536365 844068 CREAM CUPID HEARTS COAT HANGER 8.0 12MNM0B:26 275 17850.0 United Kingdom
3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 110.0 12110 8:26 3.39 17850.0 United Kingdom
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 110.0 12/1/10 8:26 339 178500 United Kingdom
5 536365 22752 SET 7 BABUSHKA NESTING BOXES 20 12MMO0B:26 7.65 178500 United Kingdom
6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 6.0 12110 8:26 425 17850.0 United Kingdom
7 536366 22633 HAND WARMER UNION JACK 6.0 12/1/108:28 1.85 17850.0 United Kingdom
&l 4.40

XRS5 o2k d7 BdiE 5 d6 R4S &, (B & d6. FATHE d6 FhiFE 5] 3
M4 FEMEREN 110, WJLUER], d6 KIS RIEAE N EIEEBA A LRSI R
i MY

d7.combine first (d6)

Sf gk B 4.41 P

In [63]: d7.combine first(dé

InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomeriD Country
0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 6.0 121110 8:26 255 17850.0 United Kingdom
1 536365 71053 WHITE METAL LANTERN 6.0 12110826 3.39 17850.0 United Kingdom
2 536365 844068 CREAM CUPID HEARTS COAT HANGER 8.0 12110826 275 17850.0 United Kingdom
3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 210.0 121110826 3.39 17850.0 United Kingdom
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 210.0 12/11108:26 339 17850.0 United Kingdom
5 536365 22752 SET 7 BABUSHKA NESTING BOXES 20 12110826 .65 17850.0 United Kingdom
6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 6.0 12110826 4.25 17850.0 United Kingdom
7 536366 22633 HAND WARMER UNION JACK 6.0 12/1108:28 1.85 17850.0 United Kingdom

K 4.41

K 4.41 el LIER], PIPcsm BAIAERRS] (FEREI3 A4 48 , 47 RIEHREHIRAT .
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i value counts(), & RJFEEEEZEA P IRIGREIEUE ) H LR E . & A0

pd.value counts(df['Country'])

Sof gk BN 4.42 Fios.

In [E8]: pd.value counts(df['Country'])
United Kingdom €l1Ee
Germany Qg2
France Ge7
EIRE 504
Spain 333
Portugal 212
Netherlands 186
Switzerland 175
Norway 147
Lustralia 142
Belgium 142
Italy 112
Cvprus ag
Japan 68
Sweden 41
Lithuania 33
Poland 33
Iceland 31
Denmark 20
Channel Islands 17
Finland 17
Israel 16
Lustria g
Bahrain 2
Name: Country, dtype: inte4d

K 4.42

HEEHFAEFTTEZEN —HHEL: B EEREEME. ik, al{f
Hi.drop duplicates().
8 FHIAHY:

dl = pd.DataFrame (df, columns
'Description']) [0:100]

d2 = pd.DataFrame (df, columns = ['Description', 'InvoiceDate',
'"Quantity']) [0:100]

[ 'InvoiceNo', 'StockCode',

pd.merge (dl, d2)

of v 2t AN K] 4.43 Fros e
EEUE 4.44 Fos BTN
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In [48]: dl = pd.DataFrame(df, columns = ['InvoiceNo', 'StockCode", 'Description'])([0:100]
d2 = pd.DataFrame (df, columns = ['Description’, "InvoiceDate', 'Quantity']) [0:100]
pd.merge (dl, d2)

o InvoiceNo StockCode Description InvoiceDate Quantity

0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 12110 8:26 B

1 536365 851234 WHITE HANGING HEART T-LIGHT HOLDER  12/1110 9:02 6

2 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 12110 9:32 6

3 h36373 B5123A WHITE HANGING HEART T-LIGHT HOLDER. 12110 8:26 B

- 536373 85123A WHITE HANGING HEART T-LIGHT HOLDER 12/1/10 9:02 6

5 536373 85123A WHITE HANGING HEART T-LIGHT HOLDER 12110 9:32 6

6 536375 B85123A WHITE HANGING HEART T-LIGHT HOLDER.  121/10 8:26 B

7 536375 85123A WHITE HANGING HEART T-LIGHT HOLDER  12/1110 9:02 6

8 536375 85123A WHITE HANGING HEART T-LIGHT HOLDER 12110 9:32 6

9 536365 71053 WHITE METAL LANTERN 1211110 8:26 6

10 536365 71053 WHITE METAL LANTERN 12/1/10 9:02 6

1" 536365 71053 WHITE METAL LANTERN 121710 9:32 6

12 536373 71053 WHITE METAL LANTERN  12/1/10 8:26 6

13 h3IB3AT3 71053 WHITE METAL LANTERMN 12110 9:02 B

14 536373 71053 WHITE METAL LANTERN  12/1/10 9:32 6

15 536375 71053 WHITE METAL LANTERN  12/1/10 8:26 6

16 536375 71053 WHITE METAL LANTERN 12/110 9:02 6

17 536375 71053 WHITE METAL LANTERN 12110 9:32 B

18 536365 844068 CREAM CUPID HEARTS COAT HANGER 1211710 8:26 8

19 536365 844068 CREAM CUPID HEARTS COAT HANGER  12M1M10 9:02 8

20 536365 84406B CREAM CUPID HEARTS COAT HANGER  12HM0 9:32 8

21 536373 844068 CREAM CUPID HEARTS COAT HANGER  1211/10 8:26 8

% 4.43

o0 Jo0aT0 22300 JUNMDU DAG TR NOLRADOT 1o g7 U
159 536378 85099C JUMBO BAG BAROCQUE BLACK WHITE  12/1/10 9:37 10
160 536378 21033 JUMBO BAG CHARLIE AND LOLATOYS 12/1/10 9:37 10
161 536378 20723 STRAWBERRY CHARLOTTE BAG 12110 937 10
162 536378 849978 RED 3 PIECE RETROSPOT CUTLERY SET 12110 9:37 12
163 536378 84997C BLUE 3 PIECE POLKADOT CUTLERY SET 12110 9:37 6
164 536378 21094 SET/6 RED SPOTTY PAPER PLATES 12/1/10 9:37 12
165 536378 20725 LUNCH BAG RED RETROSPOT 1211110 9:37 10
166 536378 21558 STRAWBERRY LUNCH BOXWITH CUTLERY 12/1/10 9:37 6
167 536378 22352 LUNCH BOX WITH CUTLERY RETROSPOT 12110 9:37 6
168 536378 21212 PACK OF 72 RETROSPOT CAKE CASES 12110 9:37 120
169 536378 21975 PACK OF 60 DINOSAUR CAKE CASES 121110 9:37 24
170 536378 21977 PACK OF 60 PINK PAISLEY CAKE CASES 121110 9:37 24
1m 536378 84991 60 TEATIME FAIRY CAKE CASES 121110 9:37 24

172 rows x 5 columns

] 4.44
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AHERI, P AFEZ IR EEEHE . ik, nRHA drop_duplicates() FRixX a4 .
HAh, BRI AR E AT R RO A B, T i IR Lk s T A e R PR . lan,  mT A A
StockCode # [ S H1 700, AR s BRI B 5 ME— IR AR o BRIEEZ AL, B nTE1XT
BEIUA ELME— R, I AR 7 sCUIBR X N g . 5 & T 5140

dl = pd.DataFrame (df, columns = ['InvoiceNo', 'StockCode',

'Description']) [0:100]

d2 = pd.DataFrame (df, columns = ['Description', 'InvoiceDate',
'"Quantity']) [0:100]

pd.merge (dl, d2).drop_duplicates{['StockCode'])

ARG R AN 4.45 FioR.

In [62]: dl = pd.DataFrame (df, columns = ['InvoiceNo', 'StockCode', '"Description'])[0:100]
d2 = pd.DataFrame (df, colummns = ['Description', 'InvoiceDate', '"Quantity'])[0:100]
pd.merge (dl, d2).drop duplicates(['StockCode'])

out[62]

InvoiceNo StockCode Description InvoiceDate Quantity

0 536365 85123A  WHITE HANGING HEART T-LIGHT HOLDER  12/110 8:26 6
9 536365 71053 WHITE METAL LANTERN 12M1/10 8:26 6
18 536365 844068 CREAM CUPID HEARTS COAT HANGER  12/1/10 8:26 8
27 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 12/1/10 8:26 6
36 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 12/110 8:26 6
45 536365 22752 SET 7 BABUSHKA NESTING BOXES 12M1/10 8:26 2
54 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 1211110 826 6
63 536366 22633 HAND WARMER UNION JACK 12/1/10 8:28 6
72 536366 22632 HAND WARMER RED POLKA DOT 12M1/10 8:28 6
81 536367 64879 ASSORTED COLOUR BIRD ORNAMENT 121110 8:34 32
82 536367 22745 POPPY'S PLAYHOUSE BEDROOM 12110 8:34 6
83 536367 22748 POPPY'S PLAYHOUSE KITCHEN 12/110 8:34 6
84 536367 22749  FELTCRAFT PRINCESS CHARLOTTE DOLL 121110 8:34 8
85 536367 22310 IVORY KNITTED MUG COSY 121110834 6
86 536367 84969 BOX OF 6 ASSORTED COLOUR TEASPOONS 12/110 8:34 6
a7 536367 22623 BOX OF VINTAGE JIGSAW BLOCKS 12/1/10 8:34 3
88 536367 22622 BOX OF VINTAGE ALPHABET BLOCKS 12/1/10 834 2

& 4.45

EHEUIE 4.46 Jrosit) BTN
ME 446 FafLLE R, ZANEHITSHEERER. A, & f£ A Description A
StockCode, BY# Description, XA pliAH [A] 45 5
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165 536378 20725 LUNCH BAG RED RETROSPOT 12110 9:37 10
166 536378 21559 STRAWBERRY LUNCH BOX WITH CUTLERY 121110 9:37 6
167 536378 22352 LUNCH BOX WITH CUTLERY RETROSPOT 12110 9:37 6
168 536378 21212 PACK OF 72 RETROSPOT CAKE CASES 12110 9:37 120
169 536378 21975 PACK OF 60 DINOSAUR CAKE CASES 12110 9:37 24
170 536378 21977 PACK OF 60 PINK PAISLEY CAKE CASES 121110 9:37 24
171 536378 34991 60 TEATIME FAIRY CAKE CASES 12110 9:37 24
73 rows x 3 columns

K 4.46

WENERAR, MAT, RINEAT T4 x, AEE reset index O T AL

& A

dl = pd.DataFrame (df, columns = ['InvoiceNo', 'StockCode',
'Description']) [0:100]

d2 = pd.DataFrame (df, columns = ['Description', 'InvoiceDate',
'"Quantity']) [0:100]

d3 = pd.merge (dl, d2}.drap_duplicates(['StDDkCDde'])

d3.reset 1ndex()

of v 2t SR AN K 4.47 TN

In [66]: d3.reset index()

o index InvoiceNo StockCode Description InvoiceDate Quantity
0 0 536365 85123A  WHITE HANGING HEART T-LIGHT HOLDER 12/1/10 8:26 6

1 9 536365 71053 WHITE METAL LANTERN  12/1/10 8:26 B

2 18 536365 844068 CREAM CUPID HEARTS COAT HANGER  12/1/10 8:26 8

3 27 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 12110826 a]

4 36 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 12/1/108:26 6

5 45 536365 22752 oET 7 BABUSHKA NESTING BOXES 12110826 P

6 54 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 12/1/10 8:26 B

7 63 536366 22633 HAND WARMER UNION JACK 12/1/10 8:28 6

8 72 536366 22632 HAND WARMER RED POLKADOT 12M1/108:28 6

9 81 536367 84879 ASSORTED COLOUR BIRD ORNAMENT 12110 8:34 32

10 82 536367 22745 POPPY'S PLAYHOUSE BEDROOM 12/1/10 8:34 6

1" 83 536367 22748 POPPY'S PLAYHOUSE KITCHEN 12M1/10 8:34 6

12 84 536367 22749  FELTCRAFT PRINCESS CHARLOTTE DOLL 12/1/10 8:34 8

13 85 536367 22310 IVORY KNITTED MUG COSY 12M1/108:34 6

14 86 536367 84969 BOXOF 6 ASSORTED COLOUR TEASPOONS 121110 8:34 6

Kl 4.47
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ARG MMBEZ LRI 8. BARAXEEE R, HWRIHRIMENSGM T
R XL, FEMREREAEE TR, MRS 8 AU

d3.reset index (drop=True)

Nf v 2t RN K] 4.48 Flrss o

In [67]: d3.reset index(drop=True
Out [67]

InvoiceNo StockCode Description InvoiceDate Quantity

0 536365 85123A  WHITE HANGING HEART T-LIGHT HOLDER 12/1/10 8:26 6
1 536365 71053 WHITE METAL LANTERN  12/1/10 8:26 6
2 536365 844068 CREAM CUPID HEARTS COAT HANGER  12/1/10 8:26 g
3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 12M1/10 8:26 6
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 12M1/10 8:26 6
5 536365 22752 SET 7 BABUSHKA NESTING BOXES 12M1/10 8:26 2
6 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER  12/1/10 8:26 6
[ 536366 22633 HAND WARMER UNION JACK 12/M1/10 8:28 6
8 536366 22632 HAND WARMER RED POLKADOT 12M1/10 8:28 6
9 536367 84879 ASSORTED COLOUR BIRD ORNAMENT 12/1/10 8:34 32
10 536367 22745 POPPY'S PLAYHOUSE BEDROOM 12/1/10 8:34 6
1" 536367 22748 POPPY'S PLAYHOUSE KITCHEN 12M1/10 8:24 6
12 536367 22749  FELTCRAFT PRINCESS CHARLOTTE DOLL 12/1/10 8:34 8
13 536367 22310 IVORY KNITTED MUG COSY 12/1/10 8:34 6
14 536367 84969 BOX OF 6 ASSORTED COLOUR TEASPOONS 12M1/10 8:34 6
15 536367 22623 BOX OF VINTAGE JIGSAW BLOCKS 12M1/10 8:34 3
16 536367 22622 BOX OF VINTAGE ALPHABET BLOCKS 121/10 8:34 2
17 536367 21754 HOME BUILDING BLOCK WORD 1211/10 8:34 3
18 536367 21755 LOVE BUILDING BLOCK WORD 121/10 8:34 3

5] 4.48

nfPLVEH, R CEITSGE. BRMIRES T, drop=False. [HIt, WHEAAG LK IHZES
YE A N 2= 24, a5 & N drop=True.

Z AT VTR T plotORR AL, % PRECH B T 528 DataFrame ) il AL R, 50 2
DataFrame ¢ I .

VR AT NN | AN /T P

d8 = pd.DataFrame (df, columns=['Quantity']) [0:100]
d8.plot ()

X BAGESE THT 100 PIeE, PRSI i ) BUR SonBOR LLAORBIRERERCR , W& 4.49
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FIT7R o

In [7e]: d& = pd.DataFrame (df, columns=['Quantity']) [0:100]
dé.plot
Out[76]: <matplotlib.axes. subplots.AxesSubplot at 0x1b39e3aeb00>
200 - | = Quantity
150 -
100 -
5[] B
n- =
0 20 40 60 80 100
[l 4.49

FHMRIS R IR AN Z 57~ O -

d8 = pd.DataFrame (df, columns=['Quantity', 'UnitPrice'])[0:100]
d8.plot ()

of v 28 SR AN 4.50 Ao

In [E2]: dB = pd.DataFrame (df, columns=['Quantity', 'UnitPrice']) [0:100]
dé.plot ()

Cut[82]: <matplotlib.axes. subplots.AxesSubplot at Ox1b39f21ef98>

00d | — D'u.anti.ty
UnitPnce
150 -
100 4
50 -
0 20 40 &0 80 100

K 4.50
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EVERR L, LR ARES IR 2 S PR 51, 90 Description, HL{Y 7% Quantity
1 UnitPrice 1X —ZR 4z

43 K F ) 4

AFVTE 1 Python 5, LA W {di %1 5 J-f& BT Jupyter Notebook #4174
It BRULZ AN, REILFEAE [ FT Python i 5 M Z A FRIFAE T F.

55 RN T MBONRATI O rE S, B RIES, PLAWHTRIH R & 5 HATE
P& M o



® 5% R-Hadoop Zit#iEI+E

AT RAES AHMNH A, #miEst Hadoop #1046 KEFEHAT ST R B2
Ih, AT HZEE —LHR TR, Bl TES ERFE R R4, AT L™ 5,
%1411 Revolution R Enterprise; [ EIX P& A IO AT 2 HAIE B A R, Hrbdh&w
PERI R . MERE. DhReA 2 S . (R, SR ik Fesl B T2 R/
PR . B Re/K LU BT N .

AERIRTFIE R ) — LB A o, &I EMEEE A, A
SCI KRR . AIEELL K T HF R &1 T &R o

A FE By e DL 3

O R i% = F Hadoop [A] 15 K .

OQ R %55 Hadoop [A] I #E& 5.

Q A RESHATEIE 2

5.1 #& iE

X1 Hadoop #rF- K i, A% 1 3 22 H B2 3 B R 7 B i e 3580 LI PEAS fif o
%o SRZEJTETH M, HEZEFEEN —HRERERE. HHEZ, HPFEZHM
REMBRT R FE, FFEDH PREE 72 nIhEe .

YA T ERE L3 R 5 Hadoop [H] AR, @ S E LN 4 Fralik iy %

QO 7 LAER L2eds R, JFi%E$: Hadoop H i EHE

O  FELEARSS A L 2dE R, FFiEREE Hadoop L.

O {#H Revolution R Open.

Q A RMR2 7f MapReduce 44T R.

MR R R AT IE T R .

511 HFEI{E %% R Hi%E#E Hadoop FRIE:

% B KW AE TR BEEMEA —1Z T R 2Rt . FHITFIEHZ R A
Revolution, 4% rhdfs fil rhbase, R F /7 0l LLE M Hadoop ') hdfs LA R Gt hbase
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Bls e+ R G b s . XA &R AR AR 2 1 Revolution G AIZ4ES 1, [RIR 2
RHadoop B —# 7 NEE, FHalME—REIE T &

SRk A, IBAFAE—SERIniE . Bhn, RHive B E M R 44T Hive SQL (4L
T SQL AIiEF) » JHRMt | Hive e R IIAE, BlndRES . KA. SI45%.
AMMERS — WA, 7E thive B, EdEE/EN FHER Hadoop ', MBS | 2250 Al
FHATERAE, MmO S 13, X[y thive B — MU . SRLE M HEERAEL AT
W rhbase T UASEI. R W, #RAERAET LG 2070 A in] BUEAE 23 I ik HE Dh e 5 T
H R iR o

B VAR FHEDhREZ AP, R IRAEKALE M hdfs. hbase B hive HRIF )/ 5 445
XA R A A LR {E A Hadoop.

512 HEHEZERSFFLZE R HEEZE Hadoop

EREBINAR R (FlnEECAER EPIT R IEFIES) » HLERS S
R ARIF R T R TS5 RIIFR, RADETE SRR - A SEI AR 55 28 3 =
£ Windows B¢, Linux 5 ~ (fid & | 256 #¢ 512MB I AF23M]) , R o] LLH Tt £ 1A
A GB SCE, RUE T A e A7 Rk

RALTF LIRS 1 Moy &, LA 4588 1) R A R F rhbase I rhive AR FHER;
AR, SEEIFATHLE R o X B AT R 8. AR, R TAEuh, rhive Al rthbase FHEF;
ARASAFAE — 7€ W R PR

KEH RAM Af it N AFHFER ), HXP TR REA = A sz (nfRes s B —
eRR ERISCRE) o AT, RS AR T E R TIEuE R REEN— MR 7E, B
Ak —RE T E.

5.1.3 F|F Revolution R Open

#|F Revolution R Open (RRO) #AL CARN it 1] DLt — 2T MEE . 25180 F R, RRO
KH R %5 He S THE, FEnl i 7 9% F4. RRO Wi Intel MATH #%0 EX5G% T 4L
FtE LR, [ 100%324 T CRAN H i SV AT 774 B, 40 BioConductor. 5341,
R JIARA T EHAEATE N, 1 H MKLU FEf X EIASRAE 7 AN E S nidgeae /7, HAo g H
T RERECEF N HEAREUFEE (primitives) « WHREIZIE S T HATE 2 H, (81T RPO,
THEPIFRIMRERES BUE IS K . [AAF, RRO thn[{d# ] rhdfs IX—38i&#24s, Filid rhbase
A1 rhive $17 Hadoop HJi%EHzE. FHEERAE .
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5.1.4 FIA RMR2 #£ MapReduce H#1T R

— H R ) @i gL K, B B P B O AE TAEuh B ik 55 8 b — fi i g VH #E, rhbase
A rhive NHESAE PR & IEAEPHATH S RIBERE, W A5 FEAE Hadoop 13517 Ro

J15 RHadoop Wi H £ 7 rhdfs. rhbase. plyrmr, PLN %N rmr2 AIEPE R, LME ¢ H
FalidEal R sRE ) i Hadoop MapReduce #1E. K H] mapper i/, R pRZ 0] W H T hdfs
A hbase 7 PR HAME R SE A4 BT I £ B . % gl BORE RIE 2 — > reducer A1 R
eREh, HUBAT RSB it Irfa TAE#21E Hadoop "% 5| FH), {HEASLAE R
PR R . AT A E B2, EFXHEEAS hdfs S R BUE A R R G — PR 1 i o 54
e (HERZEHIGEW F, BABNEHEAZREERSERIREZE. X, m2 &%
Hadoop 77 ri LR ZEH 1 R k%L, MARRKEIEREE R Fribfr &AL,

EAR rme2 MEHE R R G T AN R R A e K DIEE, (ERH P BRI SRR
AR ——F X KRR S, 78 R PER EVEPUT IR RE . Sl X — 5 X H rmr2
I, XFF R F2FP kU, XS AdEETEa40, HIERET, By nfGEms
FVER AT, G VLA CRAN Jyk. Bifa, T2 008 T S b5k a1,
BEMAARIUHE P EUEE R, IFEX DB S 9n 50, i 2R B R .

rmr2 75 255 H 9w THACE X FATHL AT &3 . X R E . REEN AR,
ZI FEIFANE % (R AT F A KRR 4 I Zr i Ass 7Y sl ey it 0 2R 4%, 4, iX—
e B AH ahee . S5HAD T RAE, mr2 X — FHAERAICAHE, HiZFRE
e LT . KREZH R FEF R K, 53T Java ) Hadoop [ mapper il reducer #H
b, mr2 WZER 5152 . REW, mr2 584 LR RHIE:

FTEARITIE.

A BT AT B i A 3R B R 4
RIRLRAE TSP

MR Z .

TR

rmr2 FFAF 21X — I PN R E 1835, thive BLAR Al &SI DI RE . 137 ] V7 In] https://
www.thipe.com/downloadconfirmation/ | i 45 2, F15 M) GitHub #47 F#k.

0T Hadoop 1 R R4, R T ZATEEIEEA R K. 1, Apache Apark
#1 XM IT SparkR 2t T R 4E % 7 % - SparkR $2 41t [ 7F R 115 1] Spark f¥)#€ /7, X5 Hadoop
1) MapReduce + 7721,

Al DAL, SparkR BIRAIE LS IS Spark MLIib HL&S 7 > EIA RIS HF, FFalfE R &
i i T UASAT, (BB R AT H I AN B .

00D CO
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X-FEMNERY, R &5 CAeRGxEE, —SLE{EkME (Flin Cloudera.
Hortonworks. MapR) A LN C itz i3], R B SEEERIAE X E 2k
R Z 3 AT 9T Hadoop 2 B ZRAEMEE, R CU NSRBI MBI — P E EE ) T

R PRIINET, AKX IR Z#EAT9 E, #lin%k T Hadoop [ Revolution R
Enterprise, REMAEERIE . mtEGeE. nIFEME. 4 &R TR

R ARG — k2> AN ERESEREFwAE TR, nERY FiaiTai-E8dE o, I
Yt gs Lo e BIE . 28N, X Tguit N, BBl BdE 0 AL
PEOERINSRE, R 2— D EIEwWE LA,

B RET, X RIYSEINEE BylR&ENFT, XEHA R FwiEiE
& AN LAY (petabyte) THRE R EAE L TC LM N RAM A7, X,
5 R ) Hadoop /& —FECNHEARR TR N 7IERN R el S ENAF. BHLT P
PR VE, EAERH KA AKARATH EAE o i R R e KBRS AR A L. R %y
FEVE & B M R PR A2 A BRI 1 — KFEAG . T R WES a4t A s, &0 R
512 Hpe b A PR A= 208 -

M, A UEHEAESR (40 Hadoop) X T KBEHESE (A7 nD ERIE I
VEFESS BAT — € Bl 4, (HENGR = o KIGe it 20 e /1. Hadoop 1E N —FiiAT i)
REFEFHELE, KHYS RIEFEENZE N —MEEEEDIE. 7F Hadoop LN R i
5 ettt 1 b nl A g B E A &, FEIRIEEEER AR KN T PASEEE . K Hadoop
5 R ] bR R 2 A KR EFRE T LT hlE T R, RAEREST, &A
—MNEAERHEE ] UAE R T AN EIRE E . e ER (HTEEY )
Pt AN E R H A T, 25T R & 5 A1 Hadoop A RE MR T B — w5 /7.

5.2 R &= #= Hadoop 8] &9 & m, 7 i%

55 Hadoop P[] TAE B4 70 B I BB Bl 7 X/ 2 H 21 R 2R ek R A,
mHT AR . 454 Hadoop L3S R BIAEL R Z s G, 7520 Java gefeis
5 (8L Hadoop MapReduce ) HABZmFEIE 5 ) HHIXLE R A, XK &E—MNEN
LHPLH, "TRSSEE R EI. JFH R 421 5 4 5k Hadoop B, 75 E8 FH 21| 5%
T RIES WS M, HEFEGfET Hadoop /- i AT . 2K H R &S AT KA
W, AFAEZFRTT S, (BT 7 R EREAEE 0 e 2 0HH T A AT A N A7
X RREAE AR UL, X IR — M AR %, FHINZESIH 1% H ) Hadoop-R £E 1%
ik, HETE R EE SR K1 R B S A S TR
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5.2.1 RHadoop—7 L {Euh E &% R FHiF##EEIZZE Hadoop F

T R 92T S 5 Hadoop AU, BONH WHITFHE 241 /7 % 2& RHadoop, JfH]
M HBase - R 4t f1 HDFS A Z 4t B3R DU - 25 58 21 ) v 4 A AL %, RHadoop
A MAE A — it %€ . RHadoop &2 — 1M 5 IASEEER W R EES, nlf# Hadoop
PR R 4 il 5 B P A2 M 204 . RHadoop 2045 B 3 A T JTIE Hadoop, PLAZH WLHY)
Hadoop fit4s, 1541 Cloudera. Hortonworks 1 MapR, U1 Fffi7~.

O rhbase: rhbase B 1 F Thrift Ak 4525 4 R H71Y) HBase $2 L4045 2 P ) BE - rthbase
BT BB IZAT R & P im0 s b o 2K H] rhbase I, 2dia TR AL dE Bl
LAl R FiEEL. 5 AREEL HBase 2 H I Z 8

Q rhdfs: rhdfs [ R 727 28245 175 Hadoop 20 /i OCHE R GLlal (FERERE /7, 7
Al 5 ARME AT i# T Hadoop HDFS H 1) &4 .

O plyrmr: plyrmr 32 ¥ F Hadoop & E i) A2 B 45 I ) B 4% . BAARSK U, plyrmr

(%1%} MapReduce ] plyr) %1%} reshape2 Fl plry iX 2% WL E3E AL 3244 7 4H
N EEAE o plyrmr K H6T Hadoop MapReduce U 17AHICHEE/E, {HXF K2 %L
MapReduce 4115 N 34T 7l %

O ravro: ravro £ n[ i P SEEHURT S A AR HLAT HDFS SCAF R G Y Aveo S

O 2 (/£ Hadoop MapReduce H#fT R) : H{HH rmr2 B, R FEf¥ mnlfE(7
fit T Hadoop EFE _E EHEPAT Gt 70 M. X mmr2 K%, R 5 Hadoop [A][4E
RCPTREFH %, (B2, VP2 RAEF R, 52T Java [ Hadoop mapper
A reducer AHEE, KA rmr2 N BEHNTE B, rmr2 B8 AL FE ol GefE BAL G, {HA]
EE T HARIZ S, AT HAT I T E U R R E A

5.2.2 RHIPE——7& Hadoop MapReduce F#1T R I1ES

R H1 Hadoop £ ZmfE A 5i (RHIPE) & — N RIEF &, DUMER ol fE R dwfeit 5
1217 Hadoop MapReduce FMl. R #2702 75 224% 5 R Map M Reduce pR%L; [F]I, RHIPE
NG K HgE AT 8 4, I8 FAH M2 Hadoop Map #ll Hadoop Reduce f£4%5. Ha], RHIPE
T UGG gt /7 84 Map Fll Reduce i\ . 5HAMMIFT R 4@, RHIPE
MIPLRAET: IS Hadoop 2R 5K, FREAENLASSERE A M| F HDFS $2 350 70 &,
BT S IR A EE AL 0 AL PR 28 B AT AL .

5.2.3 R #1 Hadoop it

Hadoop ¥it API nJ {5 FH J* F| B AT ] o] /47 1 412 17 Hadoop MapReduce 1EMV, FF4E



e 140 * Hadoop KEHE 77 7 524K

A mapper BY reducer 132 HUbR{ES A HP R , BGE 25 20 5 O\ b g B . (81, Hadoop
7\ API HJfE Map B Reduce fir x5 R B S MWAEIAL 510 . X B, R 5 Hadoop [A][1]
L TTIEIEA FATATE Pom ek, HEREAET, HaEiEd Hadoop 24T /8 . $2
2% J ) MapReduce 1EMI3Eis UNIX ARAEFRFFUALHEAT H 8, TEWHRET SLER AL 4 A
RG24, BInlHhR Java fi At Hadoop.

KT RiEF 5 Hadoop [BIJEE AL, BB v 2R3 E H B SRR T &

524 RHIVE—/—&EI{Eui &% R H1FEIEZE Hadoop

IR A AR R #2047 Have #59f), RHIVE 2 —MNEik TR, Hhad 7
BRIk R hRE, B0 Apache Hive " AR EAFR. | ME 4. HIE R REY &
HiveSQL, X|T{7firT Hadoop %, RHIVE #24t | R gwfEiE 5 T FEE MG EHM
k. X Apache Hive 4w H J5 . A7fifi T Hadoop £ZERE 1 £, RHIVE pRECC R H
fEH R Gtz 2188, §F X% Hadoop-R £ER 7%, RHIVE WIPLGET: B THIREE T
2 Hadoop "', R Al SCELIFAT#RAE, I ol 38 S0 55 A2 3047 .

5.2.5 ORCH T Hadoop BY Oracle & 1%z3

ORCH #] HF3E Oracle Hadoop & Efak HAih Oracle KE#E2EE . mapper fl reducer
KH RIEF S, M MapReduce MiH & 204 T E R A A 047 . X7 T R 15 5 1) Hadoop
L, 242K F ORCH I, R F2 7 3 AN 272 21 W 4a A2 5 (Ui Java) st il LLR A T % Hadoop
NI4T, U0 Hadoop ZERF A AT - ORCH iEFzasid sovF H A ad ot AH =] ) p& &0 H
FEAR I MapReduce F2 /7 1 DhRE, X LK E A1 % 21 Hadoop EHFF15 % .

X R-Hadoop KEFE /A ki, THIE T RAIEE A T REEeg K, (B TR )
Hadoop MapReduce >Kiit, R-Hadoop it CL#71E A & — R AP /7 % . R Al Hadoop &
7 AT R A B e A A A e B i T, IR Al AR PR s B I 0 A 45 R, [R] S S
R T I PERE S A 4 R A R N .

R EF WA 7 H T g MEdE s L T E R IR R EY R, X —
CMFZ Hadoop H P G RIESE . {H2, R &S P REEE R 7 FEH AN FZIE 171,
X AT G LA R BONFEN — XA | R g1 5 WIER SRR ME . R MIFIX— 55, R
A1 Hadoop HJ#EE J7 ZEX T R EAE 70 B R vt AR B AL 3

53 H#E M

R W 5 SCRFA AR 0 A8 . #E Python ) pandas H Tt —1), AT AT LIE R
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M PASEE .
ZB NS

df = read.csv(file=file.choose(), header=T, fill=T, sep=",",

stringsAsFactors=F)

oo, file.choose(Z A e — MFT BT T, JFHEHE BT ISR SCIF: header=T &
R IR Sk =T 270 T i R E K MR IS NaN: i), sep="," /295 %
BT ELAIBE T [X 45.csv SO AR R O BOR B L 72 2433 01, K SRR IE B S A4
stringsAsFactors 754 T A HOF 75 SR RLA FAF R, THAEIR o Xt A 3R 1178 I 445
et R P A
S 4% B 5.1 .

- » W - o

Corgols  Terminal Ensironment  History  Conrediors

Ghdbal Ervdronment -

5.1
1% T Enter 25, KB~ tnE 5.2 Froasi & H.

Select file X
™ » This PC » Windows (C:) » Users » Username » work v 0 Search work Jol

Organize * MNew folder s -

Fat

" MName v Date modified T_.-:_:: Size

images

work ipynb_checkpoints 5/7/2018 3:49PM  File folde

B | OnlineRetail 5/7/2018 12:01 PM Microsoft Excel C... 5232 KB
| Untitled.ipynb 5/7/2018 12:07 PM PYNB File 5 KB

&5 This PC " Untitled1.ipynb 5/9/20183:22PM  IPYNB File 111 KB
J 3D Objects

I Desktop

=| Documents

< Downloads

@ Onelrive

) Music

= Pictures

H Videos

- Windows (C:)

- Data (D)
¥ Metwork W

File name: | OnlineRetail | Al files (*.7) o

Open Cancel

5.2
TR — Ml R4, #¥SEBR—NMITHRNE L, JERFIER . B2 8K,
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BERNE 5.3 i N

5.3

Hrp, A& O 8BR T — 140N df TR, Bz 7 B, BEamiE 5.4 ik
PN 2.

K] 5.4

X CESERIEE W R I AT o0 AR
BeAL, MREBAFET-FEE. BURWKEURIE . FE FIAWSAT KA
HOECTRRECE

> i1s.data.frame (df)
[1] TRUE

> ncol (df)
[1] 8

> length (df)
[1] 8
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> nrow (df)
[1] 27080

> names (df)
[1] "InvoiceNo" "StockCode" "Description" "Quantity" "InvoiceDate"

"UnitPrice" "CustomerID" "Country"

> colnames (df)
[1] "InvoiceNo" "StockCode" "Description" "Quantity" "InvoiceDate"

"UnitPrice" "CustomerID" "Country"
% NORFE AT AE REE T4 BF FARH:
dl = df[1:3]

X NV.ZE R AN 5.5 B

B o Y
< A Y Filter

InvoiceNe * StockCode * Description

[ ]

536365 85123A WHITE HANGING HEART T-LIGHT HOLDER
71053 WHITE METAL LANTERN
84406B CREAM CUPID HEARTS COAT HANGER
84029G KNITTED UNION FLAG HOT WATER BOTTLE
84029E RED WOOLLY HOTTIE WHITE HEART.
SET 7 BABUSHKA NESTING BOXES
GLASS STAR FROSTED T-LIGHT HOLDER
HAND WARMER UNION JACK

1
2
3
4
5
6
7
3
9

HAND WARMER RED POLKA DOT

]
=

ASSORTED COLOUR BIRD ORNAMENT

et
et

POPPYS PLAYHOUSE BEDROOM ,6,12/1/10 6:34.2....

[
P

FELTCRAFT PRINCESS CHARLOTTE DOLL

[
(1]

IVORY KNITTED MUG COSY

[
Y

BOX OF 6 ASSORTED COLOUR TEASPOONS

[
Ln

BOX OF VINTAGE JIGSAW BLOCKS

(]
[=)]

BOX OF VINTAGE ALPHABET BLOCKS

(]
=~

HOME BUILDING BLOCK WDRD

[
=]

LOVE BUILDING BLOCK WORD

[
WO

RECIPE BEOX WITH METAL HEART
20 3636 DOORMAT NEW ENGLAND
Showing 1 to 20 of 27.080 entries
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HAR EE, BATESE 7 1. 20 38E N dl IEdESE. B 725k, iERT DL U B
H47. RS E X T dl:

dl = df[1:10, c(1:3)]

gk B4 5.6 Fs.

B o B a
e A Y Filter
“ InvoiceNo * StockCode =~ Description

ke
-

WHITE HANGING HEART T-LIGHT HOLDER
WHITE METAL LANTERN

CREAM CUPID HEARTS COAT HANGER
KNITTED UNION FLAG HOT WATER BOTTLE
RED WOOLLY HOTTIE WHITE HEART.

SET 7 BABUSHKA NESTING BOXES

GLASS STAR FROSTED T-LIGHT HOLDER
HAND WARMER UNION JACK

HAND WARMER RED POLKA DOT
ASSORTED COLOUR BIRD ORNAMENT

Showing 1 to 10 of 10 entries

% 5.6
PRI Z A1, &) LAYy [ 2 s i) 28—, an R s
vl = df[[3]]
XA EAE 2T vie $2 FRUTI vl BET 5 ZocE, W R oR:
v1i[1l:5]

o gk B 5.7 prs.

[1] "WHITE HANGING HEART T-LIGHT HOLDER™ T“WHITE METAL LANTERN" "CREAM CUPID HEARTS COAT HANGER"

[4] "KNITTED UNION FLAG HOT WATER BOTTLE"” "RED WOOLLY HOTTIE WHITE HEART."

K] 5.7

TGk, IERTHAT T HIERAE

v2 = df$Description
vZ2[1l:5]

o &5 BN 5.8 FlTs.
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v2 = df$pescription

Vi | L« Jd

[1] "WHITE HANGING HEART T-LIGHT HOLDER" "WHITE METAL LANTERN" "CREAM CUPID HEARTS COAT HANGER"
[4] "KNITTED UNION FLAG HOT WATER BOTTLE" "RED WOOLLY HOTTIE WHITE HEART."

5.8
WATEZa X m—47 3 7170 (R CRIREEEE) « BE MR

dl[dl1$StockCode == "85123A", ]
o NLEE R U 5.9 Fros

dl[dl$stockCode == "85123A", ]
InvoiceNo StockCode Description

1 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER

FAURIS 7N 1 AR U5 R 4R AT
dl = df[1:10, c(1:8)]

dl[2, c(1:8)]

f I 25 U 5.10 flrzs.

> dl = df[1:10, c(1:8)]
> d1[2, c(1:8)]

InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomerID Country
2 536365 71053 WHITE METAL LANTERN 6 12/1/10 8:26 3.39 17850 united Kingdom
& 5.10
RAUT Python 7). headO R £, R F15E X 1 > headOR AL, W1 FFrs:
head (df)
X EE R U 5.11 Frs.

head(df)

InvoiceNo StockcCode Description Quantity InvoiceDate UnitPrice CustomerID Country
236365 835123A WHITE HANGING HEART T-LIGHT HOLDER 6 12/1/10 8: .23 17850 united Kingdom
536365 71053 WHITE METAL LANTERN 12/1/10 .39 17850 united Kingdom
536365 844068 CREAM CUPID HEARTS COAT HANGER 12/1/10 .75 17850 united Kingdom

.39 17850 united Kingdom

.39 17850 united Kingdom

.65 17850 united Kingdom

536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 12/1/10
536365 84029€ RED WOOLLY HOTTIE WHITE HEART. 12/1/10
536365 22752 SET 7 BABUSHKA NESTING BOXES 2 12/1/10

P
ohoh O Oh Oh R
= W W RO R

[(SESESESE YR .Y

K511

BATE TR IN— 128, HmiaiHa 2 BamirdcE, Flanar 10 778dE . S NACHS
RNV

head (df, 10)



e 00 0 Hedoop NI

X &5 AN & 5.12 s

head(df, 10]

InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomerID country
536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 65 12/1/10 B:26 17850 united Kingdom
536365 71053 WHITE METAL LANTERN 6 12/1/10 8:26 17850 united Kingdom
536365 844068 CREAM CUPID HEARTS COAT HANGER 12/1/10 8:26 17850 united Kingdom
536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 12/1/10 17850 united Kingdom
536365 84029E RED WOOLLY HOTTIE WHITE HEART. 12/1/10 17850 united Kingdom
536365 22752 SET 7 BABUSHKA NESTING BOXES 2 12/1/10 17850 united Kingdom
536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 12/1/10 17850 united Kingdom
536366 ¥, HAND WARMER UNION JACK 12/1/10 17850 united Kingdom
536366 22632 HAND WARMER RED POLKA DOT 12/1/10 17850 united Kingdom
536367 487¢C ASSORTED COLOUR BIRD ORNAMENT 2 12/1/10 13047 united Kingdom

wn

=] W LN

FJ
oh Ch
(WU V]

1
3
4
5
6

MR

AESESE Y
o o O h
e ]

M
R T, Y Y =T T

ol ol B - N VR VYO SOy TR N

HEHEHMEMHHEH-
oo

L
fa

K 5.12

PRI, AR 2 NSO E NG, W R Fs:

head (dl, -=2)

f M g R AN 5.13 s,

wead(di, -2)
IceNo StockCode Description Quantity InvoiceDate UnitPrice CustomerID Country
B5123A WHITE HANGING HEART T-LIGHT HOLDER 6 12/1/10 .55 17850 united Kingdom
71053 WHITE METAL LANTERN 12/1/10 8: . 39 17850 united Kingdom
B4406B CREAM CUPID HEARTS COAT HANGER 12/1/10 .75 17850 united Kingdom
84029G KNITTED UNION FLAG HOT WATER BOTTLE 5 12,/1/10 .39 17850 united Kingdom
84029E RED WOOLLY HOTTIE WHITE HEART. 12/1/10 17850 united Kingdom
22752 SET 7 BABUSHKA NESTING BOXES 2 12/1/10 . 6 17850 united Kingdom
1730 GLASS STAR FROSTED T-LIGHT HOLDER 12/1/10 .25 17850 united Kingdom
26 HAND WARMER UNION JACK 12/1/10 17850 united Kingdom

o h

Lnununwnwnwn i
P

[T [ T S Ty S [ I N [ |

Sl hw & Wk

Ln
oo hoh
[ SN Ry W N WSy W i R ¥R
chohon O Oh N

h LA LA WA LA LA LA LA
0o anananhi
ol TR R PSR PRI (S I VY 8

Pd Pd I

2 ]
LN

K 5.13

FAelHl, W n] ] tall OB R s B G n 4T, W P

tail (d1, 4)

4L BAN1E 5.14 Flis

dl = df [D:10,
tail(dl, 4]
InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomerID country
536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 6 /1/10 8:26 4.2 17850 united Kingdom
/1/10 8:28 1.85 17850 united Kingdom

12

536366 22633 HAND WARMER UNION JACK 12

336360 226032 HAND WARMER RED POLKA DOT 12/1/10 8:28 1.85 17850 united Kingdom
12

536367 B4E79 ASSORTED COLOUR BIRD ORNAMENT /1/10 8:34 1.69 13047 united Hinédmm

& 5.14
5 head() R ZRALL, tail ORI E P AR 2 NSEORE TR 10 P R:
tail (d1, -2)

X RSN nrow(d]) +n 1T Hoit, n RN LGS taill O pREUH I Z 2. X vas R 5.15
FIT7IN o
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r—|1-| || —.-"..

Inv r:'l ceNo StockcCode Descr 'Ipt"lul'r Quar‘lt‘lt}f INvoi CEDE!.'IZE UnitPrice CustomerID CDI_.Ir‘Itr"}F
536365 844068 CREAM CUPID HEARTS COAT HANGER 12/1/10 .75 17850 united Kingdom
536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 12/1/10 .39 17850 united Kingdom
536365 84029E RED WOOLLY HOTTIE WHITE HEART. 12/1/10 .39 17850 united Kingdom
536365 22752 SET 7 BABUSHKA NESTING BOXES 12/1/10 .65 17850 united Kingdom
536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 12/1/10 .25 17850 united Kingdom
ELELTS 22633 HAND WARMER UNION JACK 12/1/10 .B5 17850 united Kingdom
536366 22632 HAND WARMER RED POLKA DOT 12/1/10 .85 17850 united Kingdom
536367 B4A879 SSORTED COLOUR BIRD ORNAMENT 12/1/10 .69 13047 united Kingdom

W T T T S s s Tl
l—‘l-—l—‘-l‘-‘-'-.ll..uu.lr-u

L

3
4
5
5]
B8
9
1

K 5.15

BATTAT BLXS 3 — A gt AT — B AR G it tfr, (HESe R BN B b1 4% . AHM I,
AT min()~ max(). mean()5FEEE, 40 B Fros:

min(as.numeric (df$SUnitPrice))

[1] O
min (dfSUnitPrice)
[1] O

Hr, as.numeric() RN F4F B B M e o BT . B alon ) I R S TR R R
], min(df$UnitPrice) ki [A] 0, U1 | flzs:
max (dfSUnitPrice)

[1] 16888.02

mean (dfSUnitPrice)
[1] 5.857586

median (dfSUnitPrice)
[1] 2.51

quantile (df$UnitPrice)

X 45 BN 5.16 Bl

> quantile(df$unitPrice)
0% 25% 50% /5% 100%

0.00 1.25 2.51 4.24 16888.02

K 5.16

FiAb, SRR A2 dEmEE A A, RS

quantile (df$UnitPrice, c(0, .1, .5, .9)

XF 45 U 5.17 Fiss



¢ 148 « Hadoop K& 43 #7512k

sd(df$UnitPrice) )4 i 25 F w1 5.18 Flions.

> quantile(df$unitPrice, c(0, .1, .5, .9))
0% 10% 50% 90%
0.00 0.83 2.51 7.95

> sd(df$unitPrice)
[1] 145.796

> |
5] 5.17 %] 5.18

1% %77}y dfSUnitPrice [OFRIERR 2. B4R, EATHEL 2, W FFiR:

var (dfSUnitPrice)

X EZE R AN 5.19 P
range(dfSUnitPrice) 14 t 25 R A& 5.20 Fros.

> var (df$unitPrice) > range(df$unitpr
[1] 21256.46 ’ [1] 0.00 16888.02

] 5.19 K] 5.20
Bruz A, Enl153IH 5 NMEUEMRBIBEFEA S, BlE/ME. 26 1 Mo, 1
B CBP 50%b5ic) « 3 3 Nl (75%brid) BLAEKAE, W Fis:
fivenum (dfSUnitPrice)

F 2t RN 5.21 s,

> Fivenum(dfSunitPrice)
[1] 0. 00 1.25 . 4.24 16888.02

K 5.21

FAN M, B XS priE SHEAT 22 0], a0 R Fras:

plot (df$UnitPrice)

X g B an B 5.22 B
BT HAEARZREP R, BAmal g AR — NS E0F e eahlki ., ZE5 15
RN

.25 U 5.23 Flras
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Files Plots Packages Help Viewer

2 7oom ewport- P « Publish =

df$UnitPrice

20000 30000 40000 20000 60000

Index

K 5.22

Flots Packages Help  Viewer
2 zoom WMexport - | 2] Publish =

@

L
=
CL
=

c
J
i
—
e

20000 30000 40000 50000 60000

Index

K 5.23

AR, Kl 523 H5E 522 #F. 7ok, &l EHBCNMITER, DUEERE R RE R
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RATB2AMEE, W FHrs:

dl = df[0:30, c(1:8)]
plot (d1SUnitPrice)

of v 2k RN 5.24 Fios.

Files Plots Packages Help Viewer

* ® Zoom EMeExport - %] Publish - C

©
=2

[ —
n
=

[
)
i
—
o

K 5.24

T RIEHEE, N ERE X dl, HANEE UnitPrice 41, 41K Fo:

dl = d1$UnitPrice
plot (dl, type="p")

X MER 5 5.24 AHIF
Za oY

plot (dl, type="1")

X N2 RN 5.25 FTs
FHRS TR 1 dl RCRE:

plot (dl, type="b")

of v 2t A& 5.26 fras.
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Fllgs Flots Packages Help Viewer

. 2 7oom Brevport - | X | & Publish - |

K 5.25

Plots Packages Help  Viewer

2 zoom |EEwport - | % |«

K 5.26

K 5.26 o 1 dl fr-gone i, BAERD Bk, —HAFRES Wik, &F )
AV LT

plot (dl, type="c")

Sf 2t RN 5.27 s
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ots Packages Help WViewwer

A zoom | B Export - | 2 | € Puslish ~ | &

K 5.27
K 5.27 XN NZ AT type="b"HIHL K. F& FHHY:

plot (dl, type="o")

o W &5 AN E 5.28 AT

Files Plots Packages Help Viewer

4 A 7oom HExpot - | X | Publish ~ | I3

K 5.28
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& 5.28 FKorydl FEZ-G B, HAE ERES, x50

plot (dl, type="h")

of v 2t R A& 5.29 fFras.

K 5.29

FAMCRE Eor 17 dl W E T E:

plot (dl, type="s")

of v 2 SN & 5.30 s
FAUCHE Eos 7 dl IR

plot (dl, type="S")

XF N 25 B U] 5.31 Firas

& 5.30 f1IE] 5.31 2 IR ZERIFET: 26 1 TREUR e SN type="s", [ SfEKF T
] _EgeAr e, BB ) M. 9 2 N YO type="S", H & e EH )7 m it
1reeil, Bl RKF .. X—ZRTEE T n] LI 2 E 3.
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Files Plots Packages Help Viewer

= 2 7oom Wewpot- 2 Publish -

& 5.30

Plots Packages Help Viewer

2 7oom WMepot - %] Publish =

K 5.31

BRI Ah, SEAAE— AR TR B8, R R
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#Note: these are parameters, not individual lines of code.

#The title of the graph

main="Title"

#Subtitle for the graph
sub="title"

#Label for the x—-axis
xlab="X Axis"

#Label for the y-axis
ylab="Y Axis"

#The aspect ratio between y and x.

asp=1

= W ZNIIF

plot (dl, type="h", main="Graph of Unit Prices vs Index", sub ="First 30
Rows", xlab = "Row Index", ylab="Prices", asp=1.4)

Sf v 2t R AnE 5.32 fArase

Files Plots Packages Help Viewer

4 2 7oom | +8 Export - < Publish - &

Graph of Unit Prices vs Index

Row Index
First 30 Rows

Kl 5.32

F3hbh, AE A rbind () e& 8 W RS P S AS R O ZE AT HE
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A

d2 = df[0:10, c(1:8)]
d3 = df[21:30, c(1:8)]
d4 rbind (d2, d3)

d2 g B 5.33 flras.

[ ER B Be Bae

A T Filter Q
InvoiceNo ¥ StockCode * Description Quantity * InvoiceDate = UnitPrice * CustomerlD * Country y
WHITE HANGING HEART T-LIGHT HOLDER & 12f1710 8:206 2.32 178350 United Kingdem
71053 WHITE METAL LANTERN 1271710 8:26 176850 United Kingdom
844068 CREAM CUPID HEARTS COAT HANGER 8 12/1/10 8:26  2.75 17850 United Kingdom
B4029G KNITTED UNION FLAG HOT WATER BOTTLE 6 12/1/10 8:26  3.39 17850 United Kingdom
B4029E RED WOOLLY HOTTIE WHITE HEART 12/1/10 8:26 3.39 17850 United Kingdom
22752 SET 7 BABUSHEA NESTING BOXES 2 0 B:26 71.65 United Kingdom
GLASS STAR FROSTED T-LIGHT HOLDER 3 21110 8:26 4 .25 7850 United Kingdem
HAND WARMER UMNION JACK & 8:28 g5 United Kingdom

HAND WARMER RED POLKA

ASSORTED COLOUR BIRD 12 12/1/10 8:3¢ 69 United Kingdom

B a B a1 B o B« | EE
4= A T Filter

InvoiceNo * StockCode = Description ? InvoiceDate * UnitPrice * CustomerlD * Country -

-

AKING SET WITH JARS o 12/1/10 B:34 4.25 13047 United Kingdom
RED COAT RACK PARIS FASHION 3 12/1/10 8:34 a5 13047 United Kingdom
YELLOW COAT RACK PARIS FASHION 3 12/1/10 8:34 85 13047 United Kingdom
BLUE COAT RACK PARIS FASHION 3 12/1/10 8:34 4.95 13047 vited Kingdom
BATH BUILDING BLOCK WORD 3 2/1/10 B:35 15 13047 United Kingdom
Al ARM CLOCK BAKELIKE PINK 12/1/10 8:45 3.7 12583 France
ALARM CLOCK BAKELIKE RED 24 12/1/10 845
ALARM CLOCK BAKELIKE G
PANDA AND BUNMIES STICKER SHEET
STARS GIFT TAPE

d4 )z B 5.35 firas

T B R 5, AR A tbind ) AR 4 s 2 el 2 A [R] A 81, T XsH IRy T G K
BeA, i a] X AN E R AT A I

Z8 AR

d2 = df[0:11, c("InvoiceNo", "StockCode", "Description")]
d3 = df[11:20, c("StockCode", "Description", "Quantity")]
d4d = merge (d2, d3)
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B - EL - BN | EE | EE

-

A T Filter
InvoiceNoe * StockCode * Description

»

65123A WHITE HANGING HEART

WHITE METAL LANTERN

W e = | o B W k-

W R N M N R RN RN N
=T ¥ - T = - TR IR -~ . TR, IR I TN % T R =

STARS GIFT TAPE

B o B o B o | EE
™ Al T Filter

InvoiceNe ~ StockCode

644068

B ow N

840296
64029E

227

= O W o0 =] @ un

(R -

Showing 1 to 11 of 11 entries

d3 mgs B 5.37 firas.

CREAM CUPID HEARTS C

ALARM CLOCEKE BAKELIKE

Quantity * InvoiceDate * UnitPrice * CustomeriD
-LIGHT HOLDER ; 121710 8:2¢€
12/1/10 &

OAT HANGER

B4029G KNITTED UNIOMN FLAG HOT WATER BOTTLE
84029E RED WOOLLY HOTTIE WHITE HEART
22752 SET 7 BABUSHEA NESTING B
GLASS STAR FROSTED T-LIGHT HOLDER
HAND WARMER UNION JACK

HAND WARMER RED POLKA DOT

YELLOW COAT RACK PARIS FASHION
BLUE COAT RACK PARIS FASHION

EATH BUILDING BLOCK WORD

PINK

ALARM CLOCK BAKELIKE RED
ALARM CLOCK BAKELIKE GREEN

PANDA AND BUNNIES STICKER SHEET

| B

Description

WHITE HANGING HEART T-LIGHT HOLDER
WHITE METAL LANTERN

CREAM CUPID HEARTS COAT HANGER
KNITTED UNION FLAG HOT WATER BOTTLE
RED WOOLLY HOTTIE WHITE HEART.

SET 7 BABUSHKA NESTING BOXES
GLASS STAR FROSTED T-LIGHT HOLDER
HAND WARMER UNION JACK

HAND WARMER RED POLKA DOT

ASSORTED COLOUR BIRD ORNAMENT

POPPYS PLAYHOUSE BEDROOM ,6,12/1/10 8:34.2

K 5.36

.
b

Country =
United Kingdem
United Kingdom
United Kingdem
United Kingdam
United Kingdom
United Kingdom
United Kingdom
United Kingdem
United Kingdoem
United Kingdom
United Kingdom
United Kingdem
United Kingdom
United Kingdom
United Kingdem
France

France

France

France

France
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| Bl | B} B o B a2 |
4= A Y Filter
StockCode ~ Description

22745 POPPYS PLAYHOUSE BEDROOM .6,12/1/10 8:34 .2 ...
22749 FELTCRAFT PRINCESS CHARLOTTE DOLL
22310 IVORY KNITTED MUG COSY

BOX OF 6 ASSORTED COLOUR TEASPOONS

BOX OF VINTAGE JIGSAW BLOCKS

BOX OF VINTAGE ALPHABET BLOCKS

HOME BUILDING BLOCK WORD

LOVE BUILDING BLOCK WORD

RECIPE BOX WITH METAL HEART

DOORMAT NEW ENGLAND

Showing 1 to 10 of 10 entries

K 537

d4 [z Funld 5.38 flras.

B o | ) B o B a: B a:
4m A Y Filter
“ StockCode * Description * InwoiceNo ~ Quantity

1 22745 POPPYS PLAYHOUSE BEDROOM .6.12/1/10 8:34.2_ .

Showing 1 to 1 of 1 entries

& 5.38
R, ZEERVCIRE N, mergeORH T NiZE#H:.
Y FoREAANER:, X MNAES T BR:
d4 = merge(d2, d3, all=T)
Sf R gE R U 5.39 s .
AR B T A i

d4 = merge(d2, d3, all.x=T)

M 2E R UnE 5.40 oo
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| B m i o . EE
F I 1
StockCode * Description

21730 GLASS STAR FROSTED T-LIGHT HOLDER
21754 HOME BUILDING BLOCK WORD
21755 LOVE BUILDING BLOCK WORD
RECIPE BOX WITH METAL HEART
IVORY KNITTED MUG COSY
BOX OF VINTAGE ALPHABET BLOCKS
BOX OF VINTAGE JIGSAW BLOCKS
HAND WARMER RED POLKA DOT
HAND WARMER UNION JACK

POPPYS PLAYHOUSE BEDROOM .6.12/1/10 8:34 .2

227459 FELTCRAFT PRINCESS CHARLOTTE DOLL
22752 SET 7 BAEUSHEA NESTING BOXES
48187 DOORMAT NEW ENGLAND
71053 WHITE METAL LANTERN
B4025E RED WOOLL' HOTTIE WHITE HEART.
24029G KNITTED UNION FLAG HOT WATER BOTTLE
844068 CREAM CUPID HEARTS COAT HANGER
ASSORTED COLOUR BIRD ORNAMENT
BOX OF & ASSORTED COLOUR TEASPOONS

VWHITE HANGING HEART T-LIGHT HOLDER

Showing 1 to 20 of 20 entries

B o

-

W o = m oW e oW oM

=
I =

& 5.39

[ ER B B ¢ | [E

A Y Filter

StockCode + Description

21730 GLASS STAR FROSTED T-LIGHT HOLDER
HAND WARMER RED POLKA DOT

22633 HAND VWARMER UMNION JACK

22745 POPPYS PLAYHOUSE BEDRCOOM .6.12/1/10 8:34.,2

22752 SET 7 BABUSHKA NESTING BOXES

71053 WHITE METAL LANTERN

B84 029E RED WOOLLY HOTTIE WHITE HEART.

B4029G KNITTED UNION FLAG HOT WATER BOTTLE

84406E CREAM CUPID HEARTS COAT HANGER
ASSORTED COLOUR BIRD ORNAMENT
WHITE HANGING HEART T-LIGHT HOLDER

Showing 1 to 11 of 11 entries

& 5.40

IR BoR 1 A4 &R

merge (d2, d3, all.y=T)

,
-

* InvoiceNo

InvoiceNo

.
-

* 159 -
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Sf v 2t R AnK 5.41 s

B o L [~ B - G5
- A Y Filter

StockCode ~* Description InvoiceNo
21754 HOME BUILDING BLOCK WORD

LOVE BUILDING BELOCK WORD

RECIPE BOX WITH METAL HEART

(INITTED MUG C(

BOX OF VINTAGE ALPHABET BLOCKS

EOX OF VINTAGE JIGSAW BLOCKS

POPPYS PLAYHOUSE BEDRCOM ,6,12/1f10 8:34.2_ .

FELTCRAFT PRINCESS CHARLOTTE DOLL

1
P
3
4
5
6
7
8
9

DOORMAT NEW ENGLAND

BOX OF 6 ASSORTED COLOUR TEASPOONS

[
L=

Showing 1 to 10 of 10 entries

K 5.41

i e A0 SCERE, 40 N RS Pk

d4 = merge (d2, d3, by=NULL)
N4k BN 5.42 Fiiows

B B B o [ [E
A T Filter
InvoiceNo * StockCode x + Description.x StockCodey * Description.y
WHITE HANGING HEART T-LIGHT HOLDER 22745 OPPYS PLAYHOUSE BEDROOM 6.
71053 WHITE METAL LANTERN 22 POPPYS PLAYHOUSE BEDROOM ¢
844068 CREAM CUPID HEARTS COAT HANGER POPPYS PLAYHOUSE BEDROOM ¢
84029G KNITTED UNION FLAG HOT WATER BOTTLE POPPYS PLAYHOUSE BEDROOM ¢
84029E RED WOOLLY HOTTIE WHITE HEART. POPPYS PLAYHOUSE BEDR
SET 7 BABUSHKA NESTING BOXES 22745 POFPPYS PLAYHOUSE BEDROOM .6
GLASS STAR FROSTED T-LIGHT HOLDER 2 POPPYS PLAYHOUSE BEDROOM .6
HAND WARMER UNION JACK POPPYS PLAYHOUSE BEDROOM
HAND WARMER RED POLKA DOT 22745 POPPYS PLAYHOUSE BEDROOM .6
JATED COLOUR BIRD ORNAMENT 22745 'OPPYS PLAYHOUSE BEDROOM 6.
POPPYS PLAYHOUSE BEDROOM .6,12/1/10 B:34.2 . PLAYHOUSE BEDROOM ,6,12/1/10 8
WHITE HANGING HEART T-LIGHT HOLDER FELTCRAFT PRINCESS CHARLOTTE DOLL
WHITE METAL LANTERN 227 FELTCRAFT PRINCESS CHARLOTTE DOLL
844068 CREAM CUPID HEARTS COAT HANGER 22745 FELTCRAFT PRINCESS CHARLOTTE DOLL
84029G KNITTED UNION FLAG HOT WATER BOTTLE FELTCRAFT PRINCESS CHARLOTTE DOLL
84029E RED WOOLLY HOTTIE WHITE HEART. FELTCRAFT PRINCESS CHARLOTTE DOLL
22752 SET 7 BABUSHKA NESTING BOXES FELTCRAFT PRINCESS CHARLOTTE DOLL
AR FROSTED T-LIGHT HOLDER 22749 FELTCRAFT PRINCESS CHARLOTTE DOLL

HAND WARMER UNION JACK 227485 FELTCRAFT PRINCESS CHARLOTTE DOLL

Showing 1 to 20 of 110 entries

K 5.42
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5 pandas Bl rJLMEHA “by=" MR PNEFEIE TR € .x My, WIE x M y. HE
A

d4 = merge (dZ2, d3, by="StockCode", all=T)

XK~ StockCode 41| EAYAMNERE, XML RANIE 5.43 Pros.

B o B a1 | [H | | CE
- A T Filter
“ StockCode * InvoiceNoe < Description.x * Description.y ¥ Quantity *
21730 536365 GLASS STAR FROSTED T-LIGHT HOLDER
21754 NA A HOME BUILDING BLOCK WORD
LOVE BUILDING BLOCK WORD

RECIPE BOX WITH METAL HEART

BOX OF VINTAGE ALPHABET BLOCKS
BOX OF VINTAGE JIGS AW BLOCKS

HAND WARMER RED POLKA DOT

1
2
3
4
5 22310 NA NA IVORY KNITTED MUG COSY
6
7
8
9

HAND WARMER UNION JACK
10 22745 536367 POPPYS PLAYHOUSE BEDROOM .6.12/1/10 B:34,2.... POPPYS PLAYHOUSE BEDROOM .6.12/1/10 B:34.2..
FELTCRAFT PRINCESS CHARLOTTE DOLL
I 22752 536365 SET 7 BABUSHKA NESTING BOXES
13 48187 A A DOORMAT NEW ENGLAND
144 71053 536365 WHITE METAL LANTERN
15 B34029E 536365 RED WOOLLY HOTTIE WHITE HEART
16 240296 536365 KNITTED UNION FLAG HOT WATER BOTTLE
17 244068 536365 CREAM CUPID HEARTS COAT HANGER
18 84879 536367 ASSORTED COLOUR BIRD ORMNAMENT
19 B4569 NA BOX OF 6 ASSORTED COLOUR TEASPOONS

20" B5123A 536365 WHITE HANGING HEART T-LIGHT HOLDER

Showing 1 to 20 of 20 entries

& 5.43
FATAT LHE AT ) i @0k TR, LA 2/ AT R AR Al fRAF ar & H &
savehistory(file="logname.Rhistory")
PAAT B AR TN s S2 il 2K -
loadhistory(file="logname.Rhistory")
PRAABEEE Ll s, W] AT T 51 fr 2

history ()

X4 RANE 5.44 BT
FAHACHS TR EEdE, B W& S A7 S 2

colSums (1is.na (df))
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Environment  History Connections

& B B TocConsole & To Source  *J] €
Tines(d4$unitPrice, type="p")
Tines(d4$unitPrice)

lTines(d4$unitPrice)

Tines(d4sunitPrice)

plot(d4SunitPrice)

Tines(d4sunitPrice)

plot ()

plot(d4§stockCcode, d4SunitPrice)

A= GEY

df = read.table(file=file.choose(), header=T,
View(df)

df = read.table(file=file.choose(), header=T,
history()

df = read.table(file=file.choose(), header=T,
dl = df[0:10, c(1:8)]

savehistory(file=file. choose())
savehistory(file="1og.Rhistory")
savehistory(file="logname.Rhistory™)

] 5.44

K 2E R U 5.45 Frose

colsums(is.na(df))

INvoiceNo stockCode Description Quantity InvoiceDate UnitPrice cCustomerID country
0 0 0 0 0 0 0 0

& 5.45

BlfZ—F, J[EIFRNEEEWIR, BB EAS T NaN, W iR

d2 = df[0:11, c("InvoiceNo", "StockCode", "Description")]
d3 = df[11:20, c("StockCode", "Description", "Quantity")]

e N, XPHZEATANS A, s
d4 = merge(d2, d3, all=T)

AT F AU

colSums (1is.na(d4))

A 2E R U 5.46 oo

colsums(is.na(d4))
StockCode Description  InvoiceNo Quantity

0 10

PRUCZ AN, T B AR AT 5
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fEis Ay SR E T (ks KT 3) Bk N A2 208 " Miscellaneous”, & T 51U

dl = df[0:30, c(1:8)]
Sf N 2E R UnE 5.47 s

B o [ EL
L ] A T Filter
“ InvoiceNe =~ StockCode *+ Description * InvoiceDate ~ UnitPrice ~ CustomeriD ~ Country

B 536365 B5123A WHITE HANGING HEART T-LIGHT HOLDER 121710 8:26 2.55 185 United Kingdom

n
L

WHITE METAL LANTERN > 121710 8:26 850 United Kingdom

Ln
]

CREAM CUPID HEARTS COAT HANGER g8 12/1/10 8:26 850 United Kingdom

KMNITTED UMION FLAG HOT WATER BOTTLE B 12/1/10 8:26 ) United Kingdom
SET 7 BABUSHKA NESTING BOXES 2 12/1/10 8:26 ) United Kingdom
GLASS STAR FROSTED T-LIGHT HOLDER 6 12/1/10 8:26 )  United Kingdom

HAND WARMER UNION |ACK B 12/1/10 8:28 ) United Kingdom

0
0
0
0
RED WOOLLY HOTTIE WHITE HEART. B 12/1/10 &:26 3.39 7850 United Kingdom
0
0
0
0

"= - - T - N ¥ B L T I %

HAND WARMER RED POLKA DOT ) United Kingdom

=
=

ASSORTED COLOUR BIRD ORNAMENT 32 &:-34 659 13047 United Kingdom

=
=

POPPY" s PLAYHUUSE BEDROOM b oo 3¢ 2. 10 13047 United Kingdom

=
K2

POPPY'S PLAYHOUSE KITCHEM b 6:34 2.10 13047 United Kingdom

=
L

FELTCRAFT PRINCESS CHARIOTTE DOLL & fi- 34 3.75 13047 United Kingdom

[
E=

VORY KNITTED MUG COSY 6 8:34 65 13047 United Kingdom

=
un

F &€ ASSORTED COLOUR TEASPOONS 6 -3 4_25 13047 United Kingdom

=
o

BOX OF VINTAGE JIGSAW BLOCKS 3 g-34 4 95 13047 United Kingdom

=
=d

BOX OF VINTAGE ALPHABET BLOCKS 2 B3 9.95 13047 United Kingdom

=
o

HOME BUILDING BLOCK WORD 3 8:34 5.85 13047 United

=
w

LOVE BUILDING BLOCK WORD 3 b3 5.95 13047 United
RECIPE BOX WTH METAL HEART b B34 7.95 13047 United }f-:'ir'gl_'i[:- m
Showing 1 to 20 of 30 entries

Console  Terminal
] -

d L

K 5.47

bt e & & AR

dl[d1SUnitPrice > 3, "Description"] <- "Miscellaneous"

o 2 Rl 5.48 s .

ME 548 el LLE S|, B4 KT 3 BEdEDL, HAHiR N2 22 0N " Miscellaneous”

b 1 “>7 2, e nE ] HAMIE J AT, 2Em e d = Am A1) o i EUE -

B & R 5T 536365 &4 EiHE TS K H United States. T 85 JAHEMI A E S
MRS, FmelfEH 2 —®#8], K aR:

dl [dl$InvoiceNo == 536365, "Country"] = "United States"

M 2E R UnE 5.49 oo
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B o | L

o= A T Filter

InvoiceNo * StockCode =
536365 85123A
536365 71053
536365 24406B
536365 84029G
536365 84029E
536365 22152
536365 21730

536366

22633

o @ = W oW N e

536366 22632

[
=2

536367 B4BTY

i
=

2745

[
%]

22748

[
w

22749

]
-

22310

-]
un

B4969

[
[=4]

22623

[
]

536367 22622

[
oa

536367 21754

[
L=

536367 21755

20" 536367 21777

Showing 1 to 20 of 30 entries

Console  Terminal
~f -
ill

B | EL

- A T Filter

InvoiceNo * StockCode +
536365 B5123A
536365 71053
536365 844068
536365 84029G
536365 84029E
536365 22752
536365 21730

536366 22633

[T -~ ST T TR S T R I

536366

236367

et
L]

536367
12 536367
3 536367
14 536367
15 536367
16 536367
1F 536367
18 536367 21754
19 536367 21755
208 536367

Showing 1 to 20 of 30 entries

2171717

Description * Quantity
WHITE HANGING HEART T-LIGHT HOLDER
Miscellaneous

CREAM CUPID HEARTS COAT HANGER
Miscellaneous

Miscellaneous

Miscellaneous

Miscellaneous

HAND WARMER UNION |ACK

HAND WARMER RED POLKA DOT
ASSORTED COLOUR BIRD ORNAMENT
POPPY'S PLAYHOUSE BEDROOM
POPPY'S PLAYHOUSE KITCHEN
Miscellaneous

VORY KNITTED MUG COSY
Miscellaneous

Miscellaneous

Miscellaneous

Miscellaneous

Miscellaneous

Miscellaneous

Description * Quantity
WHITE HANGING HEART T-LIGHT HOLDER
Miscellaneous

CREAM CUPID HEARTS COAT HANGER
Miscellaneous

Miscellaneous

Miscellaneous

Miscellaneous

HAND WARMER UNION JACK

HAND WARMER RED POLEA DOT
ASSORTED COLOUR BIRD ORNAMENT
POPPY'S PLAYHOUSE BEDROOM
POPPY'S PLAYHOUSE KITCHEN
Miscellaneous

IVORY KNITTED MUG COSY
Miscellaneous

Miscellaneous

Miscellaneous

Miscellaneous

Miscellaneous

Miscellaneous

InvoiceDate = UnitPrice ~

121710 8:26 2.55

12/1/10 8:26 3.39
|

1

InvoiceDate  * UnitPrice
12/1/10 B:26
12/1/10 B:26
12/1/10 B:-26
12/1/10 B:26
1271710 8:26
1271710 8:26
12/1/10 8:26
1271710 28

1271710

P
{==]

1271710
1271710
1271710
127110
121710
12/1/10
121710
12/1/10
12f1f10

12/1/10 B

£ £ X £ X2 XX EEXERE

1271710

CustomerlD

Customer|D

17850
17850
17850
17850
17850
17850
17850
17850
17850
13047
13047
13047
13047
13047
13047
13047
13047
13047
13047

13047

17850
17850
17850
17850
17850
17850
17850
17850
17850
13047
13047
13047
13047
13047
13047
13047
13047
13047
13047

13047

e
-

-
-

Q

Country
United Kingdom

United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdam
United Kingdam
United Kingdam
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdam

United Kingdom

Country

United States
United States
United States
United States
United States
United States
United States
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom

United Kingdom
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HEERMR, KR T =", Wi << . N LR, SH IR
EEE, Rl AESEH .
54 K = ) 4

AFVHE TR RIE S HATEEE . EAh, B4 T R 15 S F Hadoop [H] [
o 6 FFF 118 Apache Spark, FfAEH#EAC AR Y (1) BL Al _b DL P AT KB 537






58 6 E Apache Spark #HtAIE 5

AT T E T Apache Spark, LA AT R 4 41t AL BEAR R BEAT KEHE 774 Spark SQL
e T Spark Core 2 L H)— NHAY, afH TEWEMAETE. ©IEER AEE B T A,
HZFW B T Hive, N Hadoop fit & HT i — ik £ 7 &

BRILZ Ak, ARERWG 7 ) W[ Spark FH£F 05 FALEARE #4770t CREHRCHE, &5
{2 SCA B SO 2 AR S A A B i — A0, DL e i o 25 1 A T8 20 ) Hefth — 2%
RO o FATK & DataFrame/ 204 S 19 Z: A1,  LLA SparkSQL APT Ui11A] faj {45
FIACERE A RS, (R IR se o E fgH: PE Rr AIE

A, RERRNAEIESE, HITREIESE . DataFrame 1 RDD [A]ff) £ 7. BAEK
Ui, AEFEME LU M,

SparkSQL Al DataFrame.
DataFrame ! SQL API.
DataFrame 1% 1, .
AR YR
JINAAN CRAFEAE -
K.

HEHE .

L

o000 C

6.1 SparkSQL #= DataFrame

£ Apache Spark Z HI, Z7E KMEPRLE LHAT SQL Bif#AERT, —M KM Apache
Hive ff R T PL52I. Apache Hive AT ¥ SQL 2 ¥4 4% /y MapReduce, EAT EdmE
Java Fll Scala &SI K, Al a4 2 FOREE 70 8 TAE

5 Apache Spark HH I, A2 REFRIC R AT 08 71, /AE— Ve AL . Spark
SQL 7t Apache Spark 1734 Xt I Re 2 Bt 7 —A> SQL =, FfFLAskfifb v . sEBR
., Spark SQL ] FEEZ 7 A FREHE 2. Spark SQL 1) TAE 7 FURTHiiA A: ¥ SQL
AT NI BB (AST) , Bl JE Rzt RSO Z BTtk 22 itk
e N HAT B E R, an 6.1 s
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SQL

:

X

i oy as

s Hr it

i

At &

l

/ELik ]

Catalyst
R

NV

&l 6.1

I APAT IR R T2 1) DataFrame API. i faj s B SQL #2101 (A [ fif
N L), X AR P ki, #8 ] 5 (i i/ ] DataFrame API. A% 3 22 % DataFrame
API, Fflit AH e~ o g 7s Spark SQL, 1M EEHE AP AN [Afd F U5 50 [Alitk, DataFrame
API "] #LAF Spark SQL HIJE)Z N EF . AL, ARFILRA|H 5 A EOR A4 DataFrame f ) &
73 %5 SQL #if), LA DataFrame I )2 Fh A/

DataFrame %/~ NFME N EFEE (RDD) 2 EHIHIZRZE, FHTAFEEAL G & E
PRE  Hom AT Project Tungsten 15 DAFS 70 AT .

Project Tungsten FJ#L{E Spark 5|25 & KAk, FEARIAE CPU W1 RELL K Spark
N RN AE T . 2T H A& DL N

Q WAAEEM b,

d ZFitE.

Q A RK.
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6z
% T Project Tungsten 9 £ %13 8., 4417 9] https://databricks.com/blog/2015/04/28/

project-tungsten-bringing-spark-closer-to-bare-metal.html ,

FA TR EAR AL 9 RDD L i3k, A& 7t )s EdE i) gkl Rk . 1X
B, ikIRAE S g e L, KR Ry i 5 R . 5 RDD #HEL, X
PRI EE 2 ) 4B . 1T DataFrame fENE$EH 1 RDD, [Altk, DataFrame/2(4E 5 1) /7
A 7 ELFr 5 RDD 3L, BRI 2 — 2R AP B8, XEWEEdEE LA
A1 6

K 6.2 o 1R i ki k7 5

2 column table (id: Int, word:String)

(45, "hello”) |OxO| 45 | 16 | 5 hello

(64, "'world") | Ox0| 64| 16| 5 world|

%] 6.2

Spark 1.6 TN | Z#54E, JF7E DataFrame 24t | RSB M| . 22Pr |-, H Spark 2.0
LIk, DataFrame B[ fa] fLith R/~ A B EE (Dataset) B4 .

0=
http://spark.apache.org/sql/ P ¥ DataFrame % %! £ 3L Dataset[Row], X &k 4, K %
¥ API 3 7T 55 £ 3% 48 A= DataFrame.type DataFrame = Dataset[Row] 5% I B 4569 B TA4E .

M L F, DataFrame 250 F5C REGE P 2. [FIk, DataFrame 37 T X817,
HEATHZANFIM . T 23R A2, KL+ RDD, DataFrame [AF£A 14, DataFrame
FIX AN A AR JE s, BRI el e/ Al = 04— N ¥ i) DataFrame.

N — 818 DataFrame A5 RDD [A] [ 2 5. WIHTFTA, RDD #/R N Apache
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Spark " #4% K )Z APL. DataFrame JU|7E EDD < @04, [FR4H% 7 RDD HE)Z
NE CAENLS], HAVER&EEZE API—FR 1 2 TAEHZ 4, it 735 I ThRe .
DataFrame 2 4/ Python panda 1. R. Julia Z5i& = TP U & DL & 1)

QOHT TR, DataFrame 5§ SQL A AIRE & B 5 KA ¥ # oy LA Ja AT 1%,
JFAE Spark Core API 2 iz, VUMHE SQL ERPAT) Z H#a1E . DataFrame S £F 2 Fh A
[F SR R IR AN A, Hh e dE K 2R T A B SQL #:/ER A, filuniEsz. 4r
H, BEUULE T REL

Spark SQL 5 Hive &1 5 0B, HIFERKAET: Spark #£f |5 Apache Hive 2
] () RARIERC 2%, K Apache Hive “LAE 6 FH /- nl 5 {8 ook Ho 1132 - Spark SQL v,
MiidE— P45 b )E . s2Ppr b, DataFrame 4K T- 2 BT BT iR 3 [ 21X —HE & .

A, XHEAES Apache Hive ) LAE 7 St 170 BL. 32Fr I, Apache Spark H7[1) %
#1F 5 Apache Hive )R AL T sUHNAHL . X - DataFrame 2, A # Hy3:/Ii Jy DataFrame
%, JEAIH Spark SQL i A% Edm i1 T#:4E, @1 &L DataFrame AP,

DataFrame &l T- catalyst {4k 2% DL A2 Tungsten FTH7 K 1 BE itk N I (a1 2/ 44—
N catalyst JLA a5 1 TAE 7730, catalyst fEAL A% M A1 SQL H 1 48 g b f 12 # AT 1
%, T AR EE S EEM SQL iR HTH A o i AT itkl. —HEIE T
2203t 5 B AR HAT IR, catalyst Jifbas i 2l — 2 izPaT itk BIEE& 2 T
YE, FFEHYuNEHE, SEmsRIUCEHPERE.

0=,

AT BAFHELRE catalyst BALE, TTHFEALAD —ARE X L FTHEMEAE, FTAEESR
Fodb i — R BAEE A R aHE, LT S AR 200 2 —324F , 3@ MU worker
TR EIEZ, Plde, BAEREEIESE AT EAEIRAER, catalyst RALE TR E T
BRONHIELE B, catalyst HAL B IE 9T H DataFrame 7 fe R 494 4 5%, #Hm &
PATIR L,

W R EHE oy X B AR W A A4S, I8 ok 8 50 AR N2 FH 2 488 PP IGT Py o) 44 1) #E A
PERESZMIR Ko ENSARICE R, X8 A A fa R AT iR, 28 50 s 4t
NOVEPAT IR

AR, ZIPEPAT IR GE S PATHE R SQL iHA), HEmARE —45 8. ETIT
LA A S B, LA 8 0 st e IR BUR I M BAT R R . 5 2 B R RRCAS
FHEL (5120 Spark 1.6 558 FL R A ) , Tungsten /& Spark 2.x M RECGHETY 5 1 5 — o<
[AlZ . Tungsten SCIH /X WA E BRI AL ge ) AR k. Hp, KREZHEENNGE
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FE R R 7 3N R gw b, FHEAEHEANRIHE N A7 RO O EA 5] o (AL, Tungsten
X HRHENAAN A, BIRAH 2EHIgapDdL 66t BTG X R AT 9w . AHNHE, k] gw A Xt
FIr 5 F N AR R 2D G 2

BRIk 2 #h, Project Tungsten ibit— DMt TR GETERE . HAACRUL, s —Fodid
DataFrameReader fl14 % DataFrame 7', Jfif#id DataFrameWriter A\ DataFrame 17 LL{RAF-

6.2 DataFrame API #= SQL API

DataFrame A1 2 F7 002, HARW

Q447 SQL #if), JN#E Parquet. JSON. CSV. Text. Hive. JDBC Z54M i dE .
d % RDD ¥4 /4 DataFrame.

ad  n#Ek CSv ¢t

AR 2 A K& ) statesPopulation.csv A%, TP J5 4% HAF - DataFrame %K
% 6.1 Box [ CSV XXAMHAF S E A M AN D EE (2010—2016 )

< 6.1
State Year Population
Alabama 2010 4785492
Alaska 2010 714031
Arizona 2010 6408312
Arkansas 2010 2021995
California 2010 37332685

T CSV XAFEE T 3k, B al A R =G =G ) 4 o ks 2068 4 &
DataFrame ', U1 fs:

scala> val statesDF = spark.read.option("header",

"true") .option("inferschema", "true") .option ("sep",
",").csv("statesPopulation.csv")

statesDF: org.apache.spark.sqgl.DataFrame = [State: string, Year: int ...
1 more field]

¥ DataFrame JN#5E G, BIaf$ AT R =CRl, an s prose:

scala> statesDF.printSchema
root

| -— State: string (nullable = true)
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| -—— Year: integer (nullable = true)

| -—— Population: integer (nullable = true)

iX ¥ | option("header","true").option("inferschema", "true").option("sep", ",")i# %= Spark,
CSV e &7 k. AF, E55RARATHRTR/I], LTIARX AR 347

DataFrame RN Z BT THR, N HET 0 A, s ST EPAT R .
DataFrame |- [IY) explain w7~ T $ATTHR], @0 RS

scala> statesDF.explain (true)

== Parsed Logical Plan ==

Relation[State#0,Year#l, Population#2] csv

== Analyzed Logical Plan ==

State: string, Year: int, Population: int
Relation[State#0,Year#l, Population#2] csv

== Optimized Logical Plan ==
Relation[State#0, Year#l, Population#2] csv

== Physical Plan ==

*FileScan csv [State#0, Year#l, Population#2] Batched: false, Format: CSV,
Location: InMemoryFileIndex[file:/Users/salla/states.csv],
PartitionFilters: [], PushedFilters: [], ReadSchema:

struct<State:string, Year:int, Population:int>

DataFrame it [y A—N K44, BlJa nl8o¢ REAE FERFE I SQL iEA), i R ffs:

scala> statesDF.createOrReplaceTempView ("states")

— H_ DataFrame & X NZE#IMLIA DataFrame 03¢, BIA[iE4TAH A 30 B 3E 4T
#AE, W s

scala> statesDF.show (D)
scala> spark.sqgl ("select * from states limit 5") .show
o m——————— et +
| State|Year|Population]|

o m——————— oo ——— +
| Alabama|2010]| 4785492|

| Alaska|2010]| 714031|

| Arizona|2010| 6408312|

| Arkansas|2010| 2921995|
|California|2010| 37332685
tmmm—————— pmmm e +
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E FRACHS B B, BATMER 7 SQL &%), Jfidid spark.sql APT AT 1%1E 5] .

YET Y
Spark SQL #4& &) - 3.4% 3% % DataFrame API 5f A A#UA4T, 7 SQL 252 % T4 )1 65 DSL.

4%f DataFrame {8 sort #2ER, mEIATE 5% DataFrame T2 THE P 1
kb, FRATTAIH Population SEHL 1 FHES; 470 Population SEE | FRFFHES, i R .

scala> statesDF.sort (col ("Population") .desc) .show(5)
scala> spark.sqgl ("select * from states order by Population desc limit
5") .show

o ————— o —— +

| State|Year|Population]|

o ————— o —— +

|Californial|2016| 39250017|

|California|2015] 38993940 |

|California|2014| 38680810|

|California|2013| 38335203

|Californial|2012| 38011074 |

tm——m—————— tmm b ————— +

{fiH] groupBy, 1] AZATA[HX} DataFrame #4770 40 . R HMCALEIE State X734
SreH, B JE %X EE—A State 201 Population 1144 .

scala> statesDF.groupBy("State") .sum("Population") .show (5)
scala> spark.sqgl ("select State, sum(Population)
from states group by State

limit 5") .show

tm———————e e — +

| State|sum(Population) |

t————— t————————— +

| Utah| 20333580]

| Hawaii| 9810173]

|[Minnesota| 37914011|

| Ohio| 81020539]

| Arkansas| 20703849|

t————— t————————— +

fif] agg, WJ7E DataFrame )5 3T A F IEEAE, Bl &5 N2 1) min, max.
avg. PRz Ah, B EIAT IR IR P AT E Ay 4, 3 T I A S B A ER
VNIV,
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scala>

statesDF.groupBy ("State") .agg (sum ("Population") .alias ("Total") ) .show (5)
scala> spark.sql ("select State, sum(Population) as Total from states group
by State limit 5") .show

t—————— t——————— +
| State| Total]
t—————— e +

| Utah|20333580]

| Hawaii| 9810173]
|Minnesota|37914011 |
| Ohio|81020539|

| Arkansas|20703849|
t————— t——————— +

AR T, BHEBE R, AT THRHBEE 2 BGEINE 2. FRERAFE BT groupBy
Ml agg API #AER TR . FAMCIES 278 T groupBy f-7), LLAEEA™ State A A& AT
T

scala>

statesDF.groupBy ("State") .agg (sum ("Population") .alias ("Total")) .explain
(true)

== Parsed Logical Plan ==

'Aggregate [State#0], [State#0, sum('Population) AS Total#31886]

+- Relation[State#0, Year#l, Population#2] csv

== Analyzed Logical Plan ==

State: string, Total: bigint

Aggregate [State#0], [State#0, sum(cast (Population#2 as bigint)) AS
Total#31886L]

+- Relation[State#0, Year#l,Population#2] csv

== Optimized Logical Plan ==

Aggregate [State#0], [State#0, sum(cast (Population#2 as bigint)) AS
Total#31886L]

+- Project [State#0, Population#2]

+- Relation[State#0, Year#l,Population#2] csv

== Physical Plan ==

*HashAggregate (keys=[State#0], functions=[sum(cast (Population#2 as
bigint) )], output=[State#0, Total#31886L])

+- Exchange hashpartitioning(State#0, 200)

+- *HashAggregate (keys=[State#0], functions=[partial sum(cast (Population#2
as bigint))], output=[State#0, sum#31892L])

+- *FileScan csv [State#0,Population#2] Batched: false, Format: CSV,

Location: InMemoryFileIndex[file:/Users/salla/states.csv],



PartitionFilters: [],

%% 6 %1 Apache Spark It AbEE 53 #r

PushedFilters: [],

struct<State:string, Population:int>

DataFrame AJ SCILEECEEAE, Hola], 047 #E n] 7820 R H OF 8D i g5 8, B Tungsten
i R PERECGEE, UL catalyst flofb#s . FRILZAb, 38 Al 7R B —iE a) v sl XA
Hory )2 3T State 81| [ 77 2H #:4E . Population {H 3R A, DL A2 EE T 71 3R A1 25 R 1) DataFrame

HEFe, an P

scala>

ReadSchema:

* 175 -

statesDF.groupBy ("State") .agg (sum("Population") .alias ("Total")) .sort (col
("Total") .desc) .show (5)
scala> spark.sql ("select State, sum(Population) as Total from states group
by State order by Total desc limit 5") .show
t—————————— t———— +

| State| Total]

t—————————— t—————— +

|California|268280590

| Texas|185672865]
| Florida|137618322]|
| New York|137409471|

| Tllinois|

89960023 |

to—————— - t———————— +

EiREESRE RS 7 2L AEAE, WA 6.3 frs.

DataFrame DataFrame o1 A e B
Read > Select ” gnc:aur.:)By"b
4L
v
‘ -
TN
DataFrame

%] 6.3
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HEh, ERTFEIN e E 2 MRS EAE, W Rs:

scala> statesDF.groupBy ("State") .agg/(

min ("Population") .alias ("minTotal"),

max ("Population") .alias ("maxTotal"),

avg ("Population") .alias ("avgTotal"))

.sort (col ("minTotal"™) .desc) .show(5)

scala> spark.sqgl ("select State, min(Population) as minTotal,
max (Population) as maxTotal, avg (Population) as avgTotal from states group
by State order by minTotal desc limit 5") .show

o ————— tm— - tm——————— o +

| State|minTotal |maxTotal| avgTotal|

o ————— tm— - tm——————— o +
|California|37332685|39250017|3.8325798571428575E7 |

| Texas|25244310(27862596| 2.6524695E7 |

| New York|19402640]19747183| 1.962992442857143E7 |

| Florida|18849098120612439|1.9659760285714287E7 |

| T11inois|12801539[112879505]11.2851431857142856E7 |

o ————— tm— - tm——————— o +

6.2.1 KEtk

N T OIS SHAT 2 IS AR E A RME, R st ke — .
Xfik, A LA BAE A B AE A RO S B 1) B SR S IHIX — R

TiEKE L Year ig§%s DataFrame W4T, JEXH4s Bk A&, 245 ks | Year
FIF MR, Hrh, "MEETER T — RIS X s 225 2, FRATAMY AT LA
& 4& Year 51, i) LE FH B R Per Year #1)#% Year BEATIC RIS, WK An:

scala> statesDF.groupBy("State") .pivot ("Year") .sum("Population™) .show (5)

t————— - t————— e $————————— o ——— o +
| State| 2010] 2011| 2012] 2013] 2014]| 2015] 201o]|
t————— - t————— e $————————— o ——— o +

| Utah| 2775326 281l6124| 2855782| 2902663| 2941836 2990632| 3051217
| Hawaii| 1363945| 1377864 1391820| 1406481 | 1416349| 1425157| 1428557
|[Minnesota| 5311147]| 5348562| 5380285| 5418521 | 5453109| 5482435| 5519952
|Ohio|11540983[111544824(11550839]11570022111594408111605090111614373

| Arkansas| 2921995]| 2939493 | 2950685 | 2958663 2906912 | 2977853| 2988248 |
t————— - t————— e $————————— o ——— o +
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6.2.2 iSRS

DataFrame 3 i J€ 2% . 1€ DataFrame 17, 0] T4 GHTH DataFrame.
Filter 7] XJ E A0 AT 8 B )5 40, 3K DataFrame 408 22 25 8 FH 1
N f%E 2 DataFrame o JEALHI AT R, HAYEE California FPIRES, W Fs:

scala> statesDF.filter ("State == 'California'") .explain (true)
== Parsed Logical Plan ==

'"Filter ('State = California)

+- Relation[State#0, Year#l, Population#2] csv

== Analyzed Logical Plan ==

State: string, Year: int, Population: int

Filter (State#0 = California)

+- Relation[State#0, Year#l,Population#2] csv

== Optimized Logical Plan ==

Filter (isnotnull (State#0) && (State#0 = California))

+- Relation[State#0, Year#l, Population#2] csv

== Physical Plan ==

*Project [State#0, Year#l, Population#2]

+—- *Filter (isnotnull (State#0) && (State#0 = California))

+— *FileScan csv [State#0,Year#l,Population#2] Batched: false, Format:
CSV, Location: InMemoryFileIndex[file:/Users/salla/states.csv],
PartitionFilters: [], PushedFilters: [IsNotNull (State),

EqualTo (State,California)], ReadSchema:

struct<State:string, Year:int, Population:int>

W LR ATt FihaT filter 54, W1 R

scala> statesDF.filter ("State == 'California'") .show
tmm———————— tmm - +
| State|Year|Population|
o ———— o +
|California|2010| 37332685]
|California|2011| 37676861 |
|California|2012| 38011074|
|California|2013| 38335203
|California|2014| 38680810
|California|2015| 38993940
|California|2016| 39250017|
o ————— o ——— +
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6.2.3 HPENXBISRH

e Xkl (UDF) & X7 3ETA00# R 5L -9 B T Spark SQL ML) EED .
4 Spark [ P PR ALV AL FE B kg SN, UDF 328158+ 0 H

==
o!i:%x:

udf() £ W <F3A F UserDefinedFunction %, % £¥ T A3R4& KA F ScalaUDF .

UDF ] iR State FIMEF AN KNS . B, AL Scala "FAYEREL, A1 FFR:

import org.apache.spark.sqgl.functions.
scala> val toUpper: String => String = .toUpperCase
toUpper: String => String = <functionl>

it J T N I A B BR B 2E 22 wdf T, BETAAE UDF, 40 F fos:

scala> val toUpperUDF = udf (toUpper)
toUpperUDF: org.apache.spark.sqgl.expressions.UserDefinedFunction =
UserDefinedFunction (<functionl>, StringType, Some (List (StringType)))

A BT AR il ) udf, ABf State F) i N KRS AE, W FPTs:

scala> statesDF.withColumn ("StateUpperCase",

toUpperUDF (col ("State") ) ) .show (5)
t—————— f———— e ——— fm———————— +

| State|Year|Population|StateUpperCase|
fm————————— e L e +

| Alabama|2010| 4785492| ALABAMA |

| Alaska|2010] 714031| ALASKA|

| Arizona|2010| 6408312| ARIZONA|

| Arkansas|2010] 2921995| ARKANSAS|
|

California|2010| 37332685| CALIFORNIA|
to————————- o ——p—————————— o m e ——— -

6.3 X — B LM

BEURTAL Ny — M a5 M g, Al 2BUOVEGIEEE F0RE . 1T DataFrame £
2T RDD, [A[T AL A 3= 27 sCnl 45 BIAT /) RDD ¥ fonBse, BAARunT.
QA S HERT RDD R
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Q EgERONAED N, "l R RDD oRFEMEi, JF# EDD %%y 5
TR EE £

6.3.1 BERER

N R 2280808 S0 B BUE (CSV) X n# % DataFrame . 7 CA {4
BET ANk, A4, read APT 1] DA s AT HEWT o BRILZ 4h, BTl 48 2 0 FR AT,
BT 50 B SCA ST (RTik)

P ROk, KL csv SO MO Sk A HE W B AR SR, (R E R E SR N B T
AL, HALIERE 7R schema iy 4 A1 printSchema A4 (AL, #ET 30 R A SCAF AR,
LI

scala> val statesDF = spark.read.option("header", "true")
.option("inferschema", "true")
.option ("sep", ",")
.csv ("statesPopulation.csv")
statesDF: org.apache.spark.sqgl.DataFrame = [State: string, Year: int ... 1
more field]
scala> statesDF.schema
res92: org.apache.spark.sqgl.types.StructType = StructType (
StructField(State, StringType, true),
StructField(Year, IntegerType, true),
StructField (Population, IntegerType, true))
scala> statesDF.printSchema
root
| -— State: string (nullable = true)
| -— Year: integer (nullable = true)

| -—— Population: integer (nullable = true)

6.3.2 ERER

12 A4 StructType T AL, FF#R 8N StructField Xf 244 .

N i
"]'EEE%:

StructType #= StructField # /% T StructType and StructField ¢L; 4=, DataTypes ( 4] 4w
IntegerType #= StringType ) Fl#f/% T org.apache.spark.sql.types ¢

B R FANIER], RIAS H € SRR 2 2 AR 2
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ER G YANIIE+

scala> import org.apache.spark.sqgl.types.{StructType, IntegerType,
StringType}
import org.apache.spark.sqgl.types.{StructType, IntegerType, StringType}

FHE AL KPS/ BN AN, JRER AN AT, IR s

scala> val schema = new StructType().add("i", IntegerType) .add("s",
StringType)

schema: org.apache.spark.sqgql.types.StructType =

StructType (StructField (i, IntegerType, true), StructField (s, StringType, true))

X T MR AE B schema,  Ho g 25 540 K s

scala> schema.printTreeString
root
|-— 1i: integer (nullable = true)

|-— s: string (nullable = true)

BEAME AT S HE JSON, H i H] 1 prettyJson pR %L, 40 R HTos:

scala> schema.prettydson

res85: String =
{

"type" : "struct"”,
"fields"™ : [ {
"name" : "i",
"type" : "integer",
"nullable" : true,
"metadata"™ : { }
Yoo Ao

"name" "s",
"type" : "string",
"nullable"™ : true,
"metadata"™ : { }

bl
}

R, BT AR Spark SQL Zi 4 KAV T org.apache.spark.sql.types £LH, Ffnl it
AN GE RN AT VT

import org.apache.spark.sqgl.types.
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6.3.3 ZmhSaEs

BT R EE R, Spark 2.x SR M E O, IXH, HAHEE MRS
Fasfo]. Hla), {8 H] Encoders i, i EH1d import 157) 5 A Encoders, W1 K.

import org.apache.spark.sqgl.Encoders

FHZRBIPR e e e e R N RIS AL, IR T84 APT .

scala> Encoders.product[ (Integer, String)].schema.printTreeString
root

|-— 1: integer (nullable = true)

|-— 2: string (nullable = true)

FRAEAE S R HEFEAAEH, FimelHEE Ov—128, Ut e 2aeEE A -
FHRNHE, Record KRBT AN TFE, Bl Integer 1 String, W1 F fios:

scala> case class Record(i: Integer, s: String)

defined class Record

L Encoders, nJ 7 {HIAESSEZ FRIE MG, @ el 7 s H & F APL, W R
FIT7R
scala> Encoders.product [Record] .schema.printTreeString

root
|-— i: integer (nullable = true)

|-— s5: string (nullable = true)

FITA5 1) Spark SQL #4258 1247 T org.apache.spark.sql.types &1, FfFrfiE it~ S
AR HAEAT Ui )
import org.apache.spark.sqgl.types.

peAE NAEACHS Fh S A DataTypes %f R, PAEAE S 2% ) Spark SQL 284, i 4n 20 A
WRSRE,  an R

scala> import org.apache.spark.sqgl.types.DataTypes

import org.apache.spark.sql.types.DataTypes

scala> val arrayType = DataTypes.createArrayType (IntegerType)
arrayType: org.apache.spark.sql.types.ArrayType =

ArrayType (IntegerType, true)

% 6.2 HH T SparkSQL API it 37 #5 i ds 2578 .
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% 6.2
A Scala FRI{EXRE 177 i) 2k B ZE H IR B API
ByteType Byte ByteType
ShortType Short ShortType
IntegerType Int IntegerType
LongType Long LongType
FloatType Float FloatType
DoubleType Double DoubleType
DecimalType java.math.BigDecimal DecimalType
StringType String StringType
BimaryType Array[Byte] BmaryType
BooleanType Boolean BooleanType
TimestampType | java.sql. Timestamp TimestampType
DateType java.sql.Date DateType
ArrayType scala.collection.Seq ArrayType(elementType.[containsNull])
MapType scala.collection. Map MapTwe(kemie,valueTwe,[VahleCDntainSNull]) . YE
&, valueContainsNull JERIA{E N TRUE
StructType(fields). ¥ & , 7 Bt# 78 A StructFields [ Seq.
StructType org.apache.spark.sql. Row

735, AR AN SCRF LA [R) 44 BRI A B

6.4 HnEIIEE

Spark SQL RJilJd DataFrameReader 2 [T M\ AMHAT i 52 48 B ECEE , 491 4n SC A W Hive
M1 IDBC #4047 % .
API i % =0 XA spark.read.inputtype, U1 K ffi7s:

Text.

(I N BNy BN iy My

FiEY

JSON

Parquet.
CSV,
Hive .
JDBC.
ORC.

ZH TRl B s is: CSV A2 DataFrame A7, 41 F s
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scala> val statesPopulationDF = spark.read.option("header",
"true") .option("inferschema", "true") .option ("sep",
",").csv("statesPopulation.csv")

statesPopulationDF: org.apache.spark.sgl.DataFrame = [State: string, Year:

int ... 1 more field]

scala> val statesTaxRatesDF = spark.read.option ("header",
"true") .option("inferschema", "true") .option("sep",

", ") .csv("statesTaxRates.csv")

statesTaxRatesDF: org.apache.spark.sqgl.DataFrame = [State: string, TaxRate:
double]

6.5 PRAGHIELE

Spark SQL nJ i DataFrameWriter 4% [ M\ /M7 i 58 Gt 152 BUE A , 491 an S A4 Hive
A1 IDBC ¥
APT i H#% =0 XN dataframe.write.outputtype, U1 | r7s:
Parquet.
ORC.
Text,
Hive %
JSON.
CSV.
JDBC
I i — 1 /] LR I DataFrame 5 A B ORAF 22 CSV SCAEHT, Wl R Fos:

scala> statesPopulationDF.write.option("header",

ocoooooCrp

"true"}.csv("StatesPDpulatiDn_dup.csv"}
scala> statesTaxRatesDF.write.option ("header",

"true") .csv("statesTaxRates dup.csv")

6.6 % A

RE TR NET I EM B RE T, IFELSEE AT . REX T3
T RAT R AR 2, O T R ZHOHBIREE,  UAAA EE 1 B 48 18 5 IR AN
e A H
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Oi:=.
BAXBATTESL—/Nk, HPOAT 5 FNEREIIRT AR B EICTHIA.

IMREEER 6.3 LI LFE—EIFIESME, S8, RIGICFKICiER BhEA T3 g H A 1Y
HHg. & 63 ULRMIERIH T IHEIEEE.

%< 6.3
City Date Temperature
Boston 12/23/2016 32
New York 12/24/2016 36
Boston 12/24/2016 30
Philadelphia 12/25/2016 34
Boston 12/25/2016 28
% 6.4 o 1R AT XU L
<64
City Average Temperature
Boston 30 - (32 + 30+ 28)/3
New York 36
Philadelphia 34

6.6.1 RERE
{E org.apache.spark.sql.functions L H1 I FH I R EL A B, Al AT SR & H1E. Btk
b, EnlAERH E X G REL WRRIEH T E XHIE G KA (UDAF) .
0.
FFA -4 EAE1R 18] — /) RelationalGroupedDataset, 7 £ L35 T R4,
FATRENEB RO ESE, T ws A RE R EBIAFZRE, Wk Fos:

val statesPopulationDF = spark.read.option("header", "true").
option ("inferschema", "true").

option ("sep", ",").csv("statesPopulation.csv")

1. count
count s& — P ZE AT R EGREL FFEFXTFE 2 A a BT 54T 8 &= . countDistinct
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N5 XA count B9 R, [FIRFEn]VHEREE N
count API £ & Z Fpsiil, scPrpTH R API BUk T B, a0~ Przs:

def count (columnName: String) : TypedColumn[Any, Long]

Aggregate function: returns the number of items in a group.

def count(e: Column) : Column

Aggregate function: returns the number of items in a group.

def countDistinct (columnName: String, columnNames: String*): Column
Aggregate function: returns the number of distinct items in a group.
def countDistinct (expr: Column, exprs: Column*): Column

Aggregate function: returns the number of distinct items in a group.

N5 A 8 7E DataFrame i A count A1 countDistinct H)41] -1, F-4 H AT 1150 4h 3
an kR
import org.apache.spark.sqgl. functions.

scala> statesPopulationDF.select (col("*")) .agg(count ("State")) .show

scala> statesPopulationDF.select (count ("State")) .show

o ———— +
| count (State) |

tmmm e ———— +

| 350]

o ———— +

scala> statesPopulationDF.select (col ("*")) .agg(countDistinct ("State")) .show
scala> statesPopulationDF.select (countDistinct ("State")) .show
e +

| count (DISTINCT State) |

o -

| 50|

2. first

first F -3k HX RelationalGroupedDataset 1 [ 25— 2% 10 3¢
first AP [FJFEEL & 2 B, sEPrpT A APT BRI TR E R, 40 s

def first (columnName: String) : Column

Aggregate function: returns the first value of a column in a group.
def first(e: Column): Column

Aggregate function: returns the first value in a group.

def first (columnName: String, ignoreNulls: Boolean): Column
Aggregate function: returns the first value of a column in a group.
def first(e: Column, ignoreNulls: Boolean): Column

Aggregate function: returns the first value in a group.
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%4 DataFrame [/ first Y, P8 47N, W FPs:

import org.apache.spark.sqgl. functions.

scala> statesPopulationDF.select (first ("State")) .show

| first (State, false) |

3. last

last 3£ HY RelationalGroupedDataset 1[5z Jii — 2% 1L K -
last APT B35 7 ZAPsCEl, SCPRp I APT B THF e BB, an B pos:

def last (columnName: String) : Column

Aggregate function: returns the last value of the column in a group.
def last(e: Column) : Column

Aggregate function: returns the last value 1in a group.

def last (columnName: String, ignoreNulls: Boolean) : Column

Aggregate function: returns the last value of the column in a group.
def last(e: Column, ignoreNulls: Boolean) : Column

Aggregate function: returns the last value in a group.

N7 & DataFrame /) last AR, JFH&a —41T A, W Frs:

import org.apache.spark.sqgl. functions.

scala> statesPopulationDF.select (last("State")) .show

| last (State, false) |

4. approx_count_distinct

T ENANFE R Ie s AT IR, 84, approx count distinet M| & —Ff BE R
ik, MARPATFEF &, XEH = SO E R HARERAE

approx_count_distinct API £ 5 Z A28, SEhRpTH F APT B T4 RG], a0k
PV

def approx count_distinct(columnName: String, rsd: Double): Column

Aggregate function: returns the approximate number of distinct items in a

group.
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def approx count distinct(e: Column, rsd: Double): Column

Aggregate function: returns the approximate number of distinct items in a
group.

def approx count distinct (columnName: String): Column

Aggregate function: returns the approximate number of distinct items in a
group.

def approx count distinct(e: Column) : Column

Aggregate function: returns the approximate number of distinct items in a

group.

N2 2 DataFrame |1 approx count distinct V8 H 751, JFf4H DataFrame ¢ UT1bL
TSR, W FFrs:

import org.apache.spark.sqgl.functions.
scala>

statesPopulationDF.select (col ("*")) .agg (approx count distinct ("State")) .show

e et i L e L Lt +
| 49|
t============================ +
5. min

min &7~ AN DataFrame W5 — N i/ NIME . W0 R+ B S AN 1 AR
D a8 min.

min API €5 T ZF LI, SEPRPTA A APL BUR THFE B, W R s

def min(columnName: String): Column

Aggregate function: returns the minimum value of the column in a group.

def min(e: Column): Column

Aggregate function: returns the minimum value of the expression in a group.

N 7% & DataFrame /1) min A M 7~6], Ff40H &5/ Population, U1 FFras:

import org.apache.spark.sqgl.functions.

scala> statesPopulationDF.select (min ("Population™)) .show
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|min (Population) |

6. max

max %/~ DataFrame WA RSB . WUERAT RT3 30T 1 e s T
D AT A5 max.

max AP 85 ZFhsCHL, SCPRATH I APT B TR G, R k.

def max (columnName: String): Column
Aggregate function: returns the maximum value of the column in a group.
def max(e: Column) : Column

Aggregate function: returns the maximum value of the expression in a group.

N5 & DataFrame | max (A7), Ff40H K Population, U1 K frs:

import org.apache.spark.sqgl.functions.

scala> statesPopulationDF.select (max ("Population")) .show

/. avg
BUE R IE T E T TRy SN 5 IR0 b &5 SR PR DAEUE 2= -

14 ==
ofirE\:

Bldm, 1, 2, 3 65-FH¥1EH(1+2+3)/3=2.
avg API & Z Fhscil, SChrfit denAPI BXye T4 & B, 40 R Fios:

def avg(columnName: String): Column

Aggregate function: returns the average of the wvalues in a group.
def avg(e: Column) : Column

Aggregate function: returns the average of the values 1in a group.

NP5 DataFrame I avg AR~ ], FF5itH population F~FIME, W1k frs:

import org.apache.spark.sqgl. functions.

scala> statesPopulationDF.select (avg ("Population")) .show
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8. sum

sum FFIHEAMERSRFIZE R . M —Fhetiz )7 %, sumDistinet X A] F - Z2INANFEIE.
sumAPI £ 5 Z M SCil,  SChrRBTH A APT BUR T-RFE RG], 40 ko

def sum(columnName: String) : Column

Aggregate function: returns the sum of all values in the given column.
def sum(e: Column) : Column

Aggregate function: returns the sum of all values in the expression.
def sumDistinct (columnName: String) : Column

Aggregate function: returns the sum of distinct values in the expression

def sumDistinct(e: Column) : Column

Aggregate function: returns the sum of distinct values in the expression.

N5 # DataFrame - sum 756, JFF4iH Population HsRAFNZE . (4=3ME)
an ks

import org.apache.spark.sqgl. functions.

scala> statesPopulationDF.select (sum("Population")) .show

9. Kkurtosis

kurtosis s& —FEN IR ZE R 715, WFEFRMERM T ZEZRAES, e giEs
FHALL, (HSZPR F2 AR

kurtosis API £ & Z #hscil, SEPRPTH R APT HURT45 @ A, a0k Brs:

def kurtosis (columnName: String): Column
Aggregate function: returns the kurtosis of the values in a group.
def kurtosis(e: Column): Column

Aggregate function: returns the kurtosis of the values in a group.

N7 & DataFrame | kurtosis B 7~ (££ Population 41 |) , 0 Fff7s:
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import org.apache.spark.sqgl.functions.
scala> statesPopulationDF.select (kurtosis ("Population")) .show

10. skewness

skewness [ 5¢~F- 2ME 5 A7 B0 B AR 1 HAEXHRR T
skewness B & | ZFscil, SEhRATHF) APT BUTHeE IR, 1R s

def skewness (columnName: String): Column

Aggregate function: returns the skewness of the values in a group.

def skewness(e: Column): Column

Aggregate function: returns the skewness of the values in a group.

1757 DataFrame [ skewness [ H 7~ (££ Population #1) ) , 1 F i

import org.apache.spark.sqgl.functions.

scala> statesPopulationDF.select (skewness ("Population")) .show

M. BE

J7 72308 N ME S T BMEZ Z T 5 T 22
var AP B & ZFhsC B, e ) AP BURT-45 € BRI B,  4n F Ao

def var pop(columnName: String): Column

Aggregate function: returns the population variance of the values in a
group.

def var pop(e: Column): Column

Aggregate function: returns the population variance of the values in a
group.

def var samp (columnName: String): Column

Aggregate function: returns the unbiased variance of the values in a group.
def var samp(e: Column) : Column

Aggregate function: returns the unbiased variance of the values in a group.
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Nf17%5 & DataFrame |- var_pop AR, FF1t5 Population 1772, W Frs:

import org.apache.spark.sqgl. functions.

scala> statesPopulationDF.select (var pop("Population)) .show

12. trERE

PRI 25 s N Z S TR
stddev API 0.5 2 Fhsziil, =CBrATH I APT BUA T4 B H#], an FPrs:

def stddev (columnName: String) : Column

Aggregate function: alias for stddev samp.

def stddev(e: Column) : Column

Aggregate function: alias for stddev samp.

def stddev pop (columnName: String): Column

Aggregate function: returns the population standard deviation of the
expression 1in a group.

def stddev pop(e: Column) : Column

Aggregate function: returns the population standard deviation of the
expression 1in a group.

def stddev samp (columnName: String) : Column

Aggregate function: returns the sample standard deviation of the
expression 1in a group.

def stddev samp(e: Column) : Column

Aggregate function: returns the sample standard deviation of the expression
in a group.

75 & DataFrame I stddev BV Z~%1, FR4H vde ordElm 2z, 0 K PFros:

import org.apache.spark.sgl.functions.

scala> statesPopulationDF.select (stddev ("Population")) .show

hmE
T 222 PR BEAL 2R B TR I & 2R AL ) P B A
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covar & ZFhscl, SEPRpT B AP BGRT45E BB, a0 s s

def covar pop (columnNamel: String, columnNameZ: String): Column
Aggregate function:returns the population covariance for two columns.
def covar pop(columnl: Column, column2: Column) : Column

Aggregate function:returns the population covariance for two columns.
def covar samp (columnNamel: String, columnNameZ: String): Column
Aggregate function:returns the sample covariance for two columns.

def covar samp (columnl: Column, columnZ2: Column): Column

Aggregate function:returns the sample covariance for two columns.

NP DataFrame I covar pop HIUH =, HEMitHE Year A Population #1J[A] )
V%, WP

import org.apache.spark.sqgl.functions.

scala> statesPopulationDF.select (covar pop("Year", "Population")) .show

=== ====—=e================ +
| 183977.56000006935 |
=== ====—=e================ +
14. groupBy

R 3 P RO WHIAE S M AR i H B2 AR RZEA T,  FFT B s R0 N B R
ST
N ZEfE DataFrame _FIi21T groupBy, FH4aHi R~ State B A THEEE R, W Mok:

scala> statesPopulationDF.groupBy ("State") .count.show (5)
t—————— +————- +

| State|count|
t————— +————= +
| Utah| 7|

| Hawaii]| 7|
|Minnesotal| 7|

| Ohio| 7]

| Arkansas| 7|
t————— +————= +

BRECZ A, IR TE groupBy HYZ&At B FH Z BT H e B 3K & R 2L, 9140 min. max. avg.
stddev %%, W1 R FTs:

import org.apache.spark.sqgl.functions.

scala> statesPopulationDF.groupBy ("State") .agg (min ("Population"),
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avg ("Population") ) .show (5)
tm———————— tmm o +
| State|min (Population) | avg(Population) |
tm———————— o o +
| Utah| 2775326| 2904797.1428571427|
| Hawaii| 1363945| 1401453.2857142857|
|Minnesota| 5311147 5416287.285714285]
| Ohio| 11540983[1.1574362714285715E7 |

| Arkansas| 2921995 2957692.714285714 |
t———————— Fmmm———————————— o m +

15. rollup

rollup /&2 RLZAEEE, HTHITERSEREITE. B, wRITHEE XIS State
JFD Year 4320 VL e B> State E;leﬂim%{% (FEFT A W 8, o Year 244
RETS B BEA™ State FLETTZE A , M a[{EH rollup, Ul K Ffios:

scala> statesPopulationDF.rollup("State", "Year") .count.show(5)
t———————— +————t———— +

| State|Year|count|

t———————— t————t———— +

| South Dakota|2010]| 1|

| New York|2012| 1|

| California|2014| 1]

| Wyoming|2014]| 1|

| Hawaii|null| 7|

t————————— t————t————- -

16. cube

cube s& —RELZYEERS, HTHATEREIKETH, X85 rollup L 3 RIHY
ZRTE T, cube £ X A 4EFE S PATH FIFIERE . B0, W RFT 55X /A State 1 Year
S UL S BEAS State Bonid sk E (FEA B HIC A, 6t Year 414, #RETS
FI|REA State B TFEE R, MA[{EH cube, WIF frs:

scala> statesPopulationDF.cube ("State", "Year") .count.show(5)
t————————— t————t————- -

| State|Year|count|

t———————— t————f————— +

| South Dakota|2010]| 1|

| New York|2012| 1|

| null|2014| 50|

| Wyoming|2014| 1|
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| Hawaii |null| 7|
o m - o ———— +

662 BEORKY

T RRE R B B AT R A EE, A SRR B T R s A E .
1 R LR N FH 7R a0 BT oas
O  ZitRAL
Q  XFAHEREE, AT E—AMER Delta.
) 1P '€ 22 R L [
BT PATR R A, BAITfRE — 1 E 0, FHEEF T-1. T T+1 17. Rk b,
15

AR/ s 10 ME Lfe e — 1N & H, WE 6.4 Fros.
%)) &
A
A
AN ET]
A\ 4
A i g
B R:)
v
A
A 4
% 6.4

X Window HEVER API FFZEAMEH 2] 3 NMaEtE, B partitionBy(). orderBy() il
rowsBetween(). partitionBy ¥ %4 77t 2 partitionBy ()48 & 1) 73 [X /43207 » orderBy()lIl FH
TR RN ETE 7 X A BB R AT HE

rowsBetween()fi5 i€ | & i, siE RN E ESEE, #EmPAT M5

{8 H Windows pRIELS, i ZF AAHREAEEL, 40k pros:

import org.apache.spark.sgl.expressions.Window
import org.apache.spark.sqgl. functions.col
import org.apache.spark.sql.functions.max

R R, WEXT 2 Population /7 LA K State &Il 73 70 X G — AN DRIE. FRitkz
b, ETHEIRENFEEIA AT, BERHATAE DR AR NIE, W s
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val windowSpec = Window
.partitionBy ("State")
.orderBy (col ("Population") .desc)
.rowsBetween (Window.unboundedPreceding, Window.currentRow)

it Jei v 5 Windows RUVEAOHEAS o B NAT I A 2 T8 E ) Windows H, 245 ]
RN NBMERATHHIHES (T9) iz, wikfFidEnd State BRI, )54
B P xf B4 State AT HEATHERR . (R, A State ITRLFH B S 4L S, W0 F s

import org.apache.spark.sql.functions.
scala> statesPopulationDF.select (col ("State"), col("Year"),
max ("Population") .over (windowSpec),

rank () .over (windowSpec) ) .sort ("State",
"Year") .show (10)

| State|Year|max (Population) OVER (PARTITION BY State ORDER BY Population
DESC NULLS LAST ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW) | RANK ()
OVER (PARTITION BY State ORDER BY Population DESC NULLS LAST ROWS BETWEEN
UNBOUNDED PRECEDING AND CURRENT ROW) |

| Alabama |[2010| 4863300]| o]
| Alabama [2011] 4863300 7|
| Alabama |[2012] 4863300]| 5|
| Alabama |[2013] 4863300]| 4]
| Alabama [ 2014] 4863300]| 3|

6.6.3 ntiles

ntiles /& —ZRENE WHIE O L SREE0E, — RH TR A REIESEL 0N 0 357
il tn, A I State CZFTPFIHR A& L) XI5 statesPopulationDF . i i
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population FEATHEY, JHT-BE o R &R S M N2, WA AE windowspee _F A H]
ntile, U1 Ffrs:

import org.apache.spark.sqgl. functions.

scala> statesPopulationDF.select(col("State™), col("Year"),
ntile (2) .over (windowSpec), rank() .over (windowSpec)) .sort ("State",
"Year") .show (10)

| State|Year|ntile(2) OVER (PARTITION BY State ORDER BY Population DESC
NULLS LAST ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW) | RANK () OVER
(PARTITION BY State ORDER BY Population DESC NULLS LAST ROWS BETWEEN
UNBOUNDED PRECEDING AND CURRENT ROW) |

t——————— R Rt et et e
__________________________________________________________ e
__________________________ L

|Alabama | 2010 2] 6|

|Alabama | 2011 | 21| 7|

|Alabama | 2012 2] 3|

|Alabama | 2013 1] 4|

|Alabama | 2014 | 1] 3|

|Alabama | 2015 1] 2|

|Alabama | 2016 1] 1|

| Alaskal|2010| 2| 7|

| Alaskal|2011| 2| 6]

| Alaskal|2012| 2] 5|

t——————— e et st et
__________________________________________________________ e

X BAFH] 7 Windows ERELLL M ntile(), FFBBE™ State 17 XI55 PR AN AHZE 0

€=

ntile() & 264 7 U A 52 F2EAH FAR AL o BT R 69 + 5424k (decile )
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6.7 &

e G EIEE, ERAAER TR

Uil

ZES

* 197 -

LRGN ERERER, PR

BRI B, xf %7 ID i ELFESER, DAEEESFIERTTNZ S ID [

HAER, R ER AR I T HE A

Uizl

LS NA

Hr, H5EFE X T 3%, B CustomerID. Purchased item UL A2 2 2 T A2 45 ) Price

Paid, 1% 6.5 flrs.

#* 6.5
CustomerlD Purchased ltem Price Paid
1 Headphones 25.00
2 Watch 20.00
3 Keybﬂard 20.00
1 Mouse 10.00
4 Cable 10.00
3 Headphﬂnes 30.00
wrfe Ee X ™4, Bl CustomerID fl City, W 6.6 fIT7N.
% 6.6
CustomerlD City
1 Boston
2 New York
3 Philadelphia
4 Boston
A PSR REEES LA R 6.7 FrasrIi &
*6.7
CustomerlD Purchased ltem Price Paid City
1 Headphone 25.00 Boston
2 Watch 100.00 New York
3 Keyboard 20.00 Philadelphia
1 Mouse 10.00 Boston
4 Cable 10.00 Boston
3 Hea.dphoues 30.00 Philadelphia
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b f5 ] A & e AL AE Rl B City HEFF J5 1Y Total Sale Price, W15 6.8 TN

%< 6.8
City #ltems Total Sale Price
Boston 3 45.00
Philadelphia 2 50.00
New York | 100.00

% & Spark SQL ) EE e, Stmal A EI AR AN HEGE —ERNEPEE. 2R,
Spark ANMYAE H T ARG Bk T, @] bHE P (Peta) R A ESE, 32 o fig e S8
PR UG LA 5 2] FVE e 2 2R o S5 in . oy 1 SEIliX —2R B R, Spark #2484 1
Fir 75 HJ AP

AN K P 5 2 [R) ) WL — A R A2 . AR ER — a2 it TT, AR5
BEE A LR RAERITEAM/REKIAR . WREA/RELEXAZERiIRF TRUE, Nk
IHER R S0, 3E$E A ) DataFrame JE AN 8L 50 M ZERZE . AHMHEL, join API
B 6 FIAFEIFSEI, HEiAuT:

join(right: Dataset[ ]): DataFrame

Condition-less inner joiln

join(right: Dataset[ ], usingColumn: String): DataFrame

Inner join with a single column

join (right: Dataset[ ], usingColumns: Seq[String]) : DataFrame

Inner join with multiple columns

join(right: Dataset[ ], usingColumns: Seq[String], joinType: String):
DataFrame

Join with multiple columns and a join type (inner, outer,....)
join(right: Dataset[ ], jolnExprs: Column): DataFrame

Inner Jolin using a joln expression

join(right: Dataset[ ], joinExprs: Column, joinType: String) : DataFrame

Join using a Join expression and a join type (inner, outer, ...)

FATRE @ F R ) — M APT B# join API BN HH 730 28, B3t vl fR4E BAA H
11 3% £ F HoAihh AP

def join(right: Dataset[ ], joinExprs: Column, joinType: String):
DataFrame

Join with another DataFrame using the given joln expression
right: Right side of the join.

joinExprs: Joln expression.

joinType : Type of join to perform. Default is inner join
// Scala:
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import org.apache.spark.sqgl.functions.
import spark.implicits.
dfl.join(df2, $"dflKey" === $"df2Key", "outer")

R4 A o AR AR AT VEAN T 16
6.7.1 EFERIRAZBLIEHNF

Ef ) TAE Tl fd N R Z &85 %) DataFrame X703 T#1E. 2RT0, =C
PRt UL G SR PR RE ) i B T #2288, DA N FTEREIBFE I AR . B PR
AN[FEEREZR AN LATT 8

6.7.2 RIEERE

PN BOR B R SR 18] HE e i SR TEIER:, Hor, 2. A EHRERI R 01
fras. BRI AEX S &, BEERE, BRI IEEIET 24, LAk R 54
ke 1A LA L 77 5E R

K 6.5 o 1 IR TR IE R N A 5 3

IRVEIEE

AT 45
PIP
1] {1

UKL N~/ /
PP/

Pl HRSX

Pl EXRSKX

5] 6.5
6.7.3 [ iBEE
1E— N REAREA — A NEEE & (6], 86N SR 18 BT HUAT 52 K347 1
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RN ER: .
I EEREIA S LAE 7 X E 6.6 ATk
PR
T 58
P||P
1 1
| 1 [p||P
AT
R Z N
Pl|P
2111
i LK
f R
K 6.6

6.7.4 EFELR

% 6.9 B [ ANFIFNERSEA . TETEERE, HEREMNEAREN, ARG
R E R AR LA I E R

%69
MoK R W’
P A T L e A MR A T & AT, A0 24— A & NULL 5,
. A4 & P VT R 47

b At oy | EINERERL . AR RIFTAAT . WIRA B R E ISR R AT
PR, AR, I R EINERE. S PNRPAFACILECI , &HMERIR A A 17
o JRIEA% S SCERMNAERAKR I TA RS, BAFET ARD BT
L. Ui E#I\ﬁ&ihﬁ&i‘%*ﬁﬁfﬁﬂb CAKIE IR TP ) A AT (W ERD .
R R P ATFAEX AT, NB3E S8 NULL
o 2V LR ERMNAERARDRT, HEACEZET AT AR
AANERERARPRIPAE 1T, UIRAE. ARPEAIYT (&R .
I AR P AAFAERS AT, NIEFE NULL

AER HAMNER
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T E R B s S S B AN R BSR AR AR T A

scala> val statesPopulationDF = spark.read.option("header",

"true") .option("inferschema", "true") .option ("sep",
",").csv("statesPopulation.csv")

statesPopulationDF: org.apache.spark.sqgl.DataFrame = [State: string,
Year:int ... 1 more field]

scala> val statesTaxRatesDF = spark.read.option ("header",

"true") .option("inferschema", "true") .option ("sep",

", ") .csv("statesTaxRates.csv")

statesTaxRatesDF: org.apache.spark.sqgl.DataFrame = [State: string,
TaxRate:

double]

scala> statesPopulationDF.count

res2l: Long = 357

scala> statesTaxRatesDF.count

res32: Long = 47

$sqgl

statesPopulationDF.createOrReplaceTempView ("statesPopulationDFE")

statesTaxRatesDF.createOrReplaceTempView ("statesTaxRatesDEF")

6.7.5 RNEREE

1 State fEPANEPRE T NAE NULL B, WHEGERZAE K statesPopulationDF Al
statesTaxRatesDF H % dE1T, WK 6.7 fox.

PN BRI 4%

R AR

6.7
NHACHS R 1 anfelidind State #1)3%E 4% AN B £E .

val joinDF = statesPopulationDF.join(statesTaxRatesDF,
statesPopulationDF ("State") === statesTaxRatesDF ("State"), "inner")
$sql

val joinDF = spark.sql ("SELECT * FROM statesPopulationDF INNER JOIN
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statesTaxRatesDF ON statesPopulationDF.State = statesTaxRatesDF.State")
scala> joinDF.count

resZ22: Long = 329
scala> joinDF.show

t—m t——— e —— +————- +
| State|Year|Population| State|TaxRate|
Fom e —— - fmm +————- +
| Alabama|2010| 4785492| Alabamal| 4.0|

| Arizona|2010| ©6408312| Arizonal| 5.6]|

| Arkansas|2010| 2921995| Arkansas| 6.5

| Californial|2010| 37332685| Californial| 7.5]|

| Colorado|2010| 5048044 | Colorado| 2.9|

| Connecticut|2010| 3579899| Connecticut]| 6.35]

14k, IEWLE joinDF LizqT explain(), #EMAEE Z3HiHAAT IR, 20T Fros:

scala> joinDF.explain
== Physical Plan ==
*BroadcastHashJdoin [State#570], [State#577], Inner, BuildRight
:— *Project [State#570, Year#571, Population#572]

+— *Filter isnotnull (State#570)

+— *FileScan csv [State#570,Year#571,Population#572] Batched: false,
Format: CSV, Location: InMemoryFileIndex[file:/Users/salla/spark-2.1.0-
binhadoop2.7/
statesPopulation.csv], PartitionFilters: [], PushedFilters:
[IsNotNull (State) ], ReadSchema:
struct<State:string, Year:int, Population:int>
+— BroadcastExchange HashedRelationBroadcastMode (List (input[0, string,
true]))
+— *Project [State#577, TaxRate#578]
+— *Filter isnotnull (State#577)
+— *FileScan csv [State#577,TaxRate#578] Batched: false, Format: CSV,
Location: InMemoryFileIndex[file:/Users/salla/spark-2.1.0-binhadoop2.7/
statesTaxRates.csv], PartitionFilters: [],
PushedFilters: [IsNotNull (State) ], ReadSchema:
struct<State:string, TaxRate:double>

6.7.6 ZINERE

Jo Ab % $% 4 il statesPopulationDF  H 1) 4= 3 17, £ §E  statesPopulationDF Al
statesTaxRatesDF /) ~3L47, wWil& 6.8 s
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Fo AN B2

AR PSR

6.8
ARSI State A1) PN E i £E .

val joinDF = statesPopulationDF.joln(statesTaxRatesDF,
statesPopulationDF ("State") === statesTaxRatesDF ("State"), "leftouter")
$sql

val joinDF = spark.sql ("SELECT * FROM statesPopulationDF LEFT OUTER JOIN
statesTaxRatesDF ON statesPopulationDF.State = statesTaxRatesDF.State")
scala> joinDF.count

res22: Long = 357

scala> joinDF.show (5)

t—————————— e s t—————— +—————— +
| State|Year|Population| State|TaxRate|
t——————— t————t—————————— t—————— t—————— +

| Alabama|2010| 4785492| Alabamal| 4.0|

| Alaska|2010]| 714031| null| null|

| Arizona|2010|] ©6408312| Arizonal| 5.6]|

| Arkansas|2010| 2921995| Arkansas| 6.5|
|

Californial|2010] 37332685 |Californial 7.5]
tmmm——————— i e it tmmm——————— tm————— -

6.7.7 HIMNEE

14 A 3% 2 A B statesTaxRatesDF A ) 4= & 17, Bl #& statesPopulationDF Al
statesTaxRatesDF H1 [ A34T, W1l 6.9 fros.

A HNEZ

FE3R PSE

%] 6.9
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NHAEE R il State A1 1R P E AR LR

val joinDF = statesPopulationDF.join(statesTaxRatesDF,
statesPopulationDF ("State") === statesTaxRatesDF ("State"), "rightouter")
$sql

val joinDF = spark.sql ("SELECT * FROM statesPopulationDF RIGHT OUTER JOIN
statesTaxRatesDF ON statesPopulationDF.State = statesTaxRatesDF.State")
scala> joinDF.count

res22: Long = 323
scala> joinDF.show

e - e +————- +

| State|Year|Population| State|TaxRate|

e ——— pm———t——— fmm +————= —~

| Colorado|2011| 5118360| Colorado| 2.9|

| Colorado|2010| 50480644 | Colorado| 2.9|

| null|null| null|Connecticut| 6.35]

| Floridal|201l6| 20612439| Floridal| 6.0

| Florida|2015| 20244914| Floridal| 6.0

| Florida|2014| 19888741| Floridal| 6.0

6.7.8 ZINFERE

4 hNEFE A R statesPopulationDF Fl1 statesTaxRatesDF H A 17, Wl 6.10 Frs.

PHNEE

FEAR PSE S

K 6.10

AL R T aEid State 71 EE RN EIEREE.

val joinDF = statesPopulationDF.join(statesTaxRatesDF,
statesPopulationDF ("State") === statesTaxRatesDF ("State"), "fullouter")
$sgl

val joinDF = spark.sqgl ("SELECT * FROM statesPopulationDF FULL OUTER JOIN
statesTaxRatesDF ON statesPopulationDF.State = statesTaxRatesDF.State")
scala> joinDF.count

res22: Long = 351
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scala> joinDF.show
o o ——— et o ————— +

| State|Year|Population| State|TaxRate|

e ——— - e t—————— +
| Delaware|2010| 89981l6| null| null)]

| Delaware|2011| 907924| null| null)|

| West Virginia|2010]| 1854230| West Virginial| 6.0|

| West Virginia|2011| 1854972| West Virginial| 6.0]
| Missouri|2010]| 5996118]| Missouri| 4.225]
| null|null| null| Connecticut| 6.35]

6.79 EREE

Y HAL Y statesTaxRatesDF FANFLERXS NATH, o SOERAN A AL statesPopulationDF
FRIEIEAT, WK 6.11 fras.

e JRGE %

FEAR PEE S

K 6.11

ARG e Tl State 2112 AR 2R

val joinDF = statesPopulationDF.join(statesTaxRatesDF,
statesPopulationDF ("State") === statesTaxRatesDF ("State"), "leftanti")
$sql

val joinDF = spark.sqgl ("SELECT * FROM statesPopulationDF LEFT ANTI JOIN
statesTaxRatesDF ON statesPopulationDF.State = statesTaxRatesDF.State")
scala> joinDF.count
resZ2Z2: Long = 28

scala> joinDF.show (5)

e t—————————————- -

| State|Year|Population|

t——————— t————pm————————— +

| Alaska|2010| 714031|

| Delaware | 2010| 8998106

| Montana|2010| 990641 |

| Oregon|[2010| 3838048 |
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| Alaskal|2011| 722713]
t——————— to———p—————————— -

6.7.10 ZAFiEH

{2 statesTaxRatesDF " AFEXS MATI, /2P Bk statesPopulationDF H ) %4
#EAT, Wil 6.12 k.

P S

K AR

K 6.12

FHIACHS B R T i State 51 EELE

val joinDF = statesPopulationDF.join(statesTaxRatesDF,
statesPopulationDF ("State") === statesTaxRatesDF ("State"), "leftsemi")

$sql

val joinDF = spark.sql ("SELECT * FROM statesPopulationDF LEFT SEMI JOIN
statesTaxRatesDF ON statesPopulationDF.State = statesTaxRatesDF.State")

scala> joinDF.count

res22: Long = 322
scala> joinDF.show (5)

o m——————— - +
| State|Year|Population|
o m——————— - +

| Alabama|2010| 4785492 |

| Arizona|2010| 6408312|

| Arkansas|2010]| 2921995
|California|2010| 37332685

| Colorado|2010]| 5048644 |
to—————— to———p—————————— +

6.7.11 RN iEIE
BN EBIUACAE « A SR P A — 18R, AR R LU, Wl 6.13 Fik.
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Fr HTER

K 6.13

ARSI State F1ZERE AN EAELE

scala> val joinDF=statesPopulationDF.crossJoin (statesTaxRatesDF)
joinDF: org.apache.spark.sgl.DataFrame = [State: string, Year: int ... 3
more fields]
$sqgl
val joinDF = spark.sql ("SELECT * FROM statesPopulationDF CROSS JOIN
statesTaxRatesDF")

scala> joinDF.count
resdo6: Long = 16450

scala> joinDF.show (10)

tm—————— R o m—m—————— o ————— +

| State|Year|Population| State|TaxRate|

t——————— o m o e o ————— +

|Alabama |2010| 4785492 | Alabama| 4.0|

|Alabama |2010| 4785492| Arizonal 5.6

| Alabama |2010| 4785492 | Arkansas| ©6.5|

|Alabama |2010| 4785492 | Californial 7.5|

|Alabama |2010| 4785492 | Colorado| 2.9|

|Alabama |2010| 4785492 |Connecticut| 6.35]

|Alabama |2010| 4785492 | Floridal| 6.0]|

|Alabama [2010| 4785492| Georgial| 4.0]

|Alabama |2010| 4785492 | Hawaii| 4.0|

|Alabama |2010| 4785492 | Idaho| 6.0|

t—————— R tm—————————— t—————— +

iz
Ak, EIAE R 6,483 S joinType #93i%4%, MmIER A R Xi%k4E API: statesPopulationDF.
join(statesTaxRatesDF statesPopulationDF("State").1sNotNull, "cross").count,

6.7.12 EEAVIR{EMRE

PITide #F HERRAVR BRI BE S RE, HIRINE T, ERERAE T EERAT I
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AR DEEE . R, ARPEREN, L2 ERNY, #NTLIEM. angle 485 %
ARSI, 3 6.10 FIH 1 /5 ZEE A FH I

7% 6.10
EE XA M BE R T
v WIERRZDR AR NA R BAHEIRA] . a0 A0 slohq 0@ 2 3 H — A a2 A E
- A, ERSREBIKOVIER R LER, R & BOKSHY T S ]
Y A GEEM AR R AATILE AR RIE 17, FAERGE RILCR.. fEES

HE, W T3 &R M RE e 2= W& T 5, DAl A 2 sy ik 491 Hhohm PAAsE
EINERR ERERE T RIR A . AP R T CELFE UL FC AN UL S T Y
S, EiEEA | B o ARERENSRTPRESITH, AR X &I 7R AR
EHNER (EVLHC, EANERCKIREIFIE1T. MREHPEE VRO AT, mA& R E
NEK, HEREBEZE —EEEREN

Fo SOEE AT IRy AR LT AR BoRH AR PRI AR AR
Je ROEA% HIAT, R XA AR AR BE, MR CRHZXRMTT %R . 27 REAABUFRHT
e — @ REEA K, Wn - DROUGEER RN

R TR AL (NERD Zhh, EANERE AR PRI AT WRA
SATEUD, W85 RAXS R, DRIy 206 1 = 25 52

AR ERNAE AR P RIAT, B HNHZET AT AR XS 2R Ak
Je A ERENIEF A, BEAESARPEE. i TEE MR, B DROET
SRAFIEREAG LY, DRI A S B 4 B B I M e

AHNERERARTRIEEHT, UL RYRI AT (WER) . fiHZiER
AR ANER | HEEARPRET, DAL, ARV AT IRALRPAFEXR NAT,
WI3E 78 NULL. =K A SNERE, HAERE R T A2 FhiE

g LA ER:

6.8 KN F | 4

K=V T 5 DataFrame fHCHIEEA N2, DL SparkSQL Ui £E DataFrame < [ %
fit 7 AN ) SQL $% 1. DataFrame FJ5d K2 Ab 3 EARILAE : $ATHS [R] 5 2% RDD W5
FHECBA R PEAK. BRLZ 46, iZZ0B 5 1 RSN SQL #2110, HIhgeth33| | 3t — P HH
o HFN, AFEILFZEE TR APT GHIM A G4 . 4% DataFrame) , LR A SR
", fF5 groupBy. Window. rollup Al cube. iJa, AL >] | SiEREAEEMH K]
RE& DA S MR R, BN IR, IhER:. &8 SOERSE,

o5 7 BRI ANAR A5 NS R SEFE 25 i AL EEAN 43 AT .
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A EFRGEA 4 Apache Spark HYMLFACERAIRY, DA UnAn] ) st i XS i 0 A . FH AR
A& H T8 Spark Streaming, JffiE7sZE T Spark API 1) Ab ¥ 77 2.
REm b, 13230R 5 2 (A AL PR Twitter HHIH R, FFid i 2 Fh 5 AL B S Z0 4z it
AREF LW R UL 3
Q  HdEiRE
Spark Streaming.
B AR -
ARSI IR
TREPEE 5 7 N
HAt i 584 (5]l Apache Kafka)

Structured Streaming.

0000 OC

7.1 #H #E R

A, BRI 1 B LA BB R . BEE R RET IR, X—iE%
RO, SR, BETHCENBRNETK—#50, Bl it s ik, £
TR MM EMRSSE, AT E B DT AT AT I 5 A8 5 AR T BRI . R,
XA R 2R R BEEX 2, ERIEEE M, JFRAES AR BN
KH., WE LERMAED RRE, BHRCERATURAE T2 EFRE, = App 2RSS
B FHLEAT VTR, RIS A e B AL HE . STV i E R EENE, AFg0d
SRR AL B RE . FL], JubE 2 kA 7 AR . HETIEER ORI A AE g,
T 1 J= B A A P e e i g . Seiy (BRI BESRI SEm ) AOAL BRG] 88 . IX—2R5] %
PR R, HLREWE IS NS R AR A [ . JEA ik, EE Ab B AR R T B
VL SEPIRZS HASZ T

REZHAET MRS TR RS, 2 LA EHESH FH R AT U RO 2 505
S5HABEKIE ARG, PRBOREKE. AR A FR S 7T . SEI i KA AT 1)
ARFFEINE S . 2R AKX — SRR E R BRI, 75 2 B R B AT e Al 4
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PERAR REEM) DL R Gei%AR, B0 Flink, AMQ. Storm F1 Spark. S, SHIACH RS
HA GO R IEERHE, XWENRE, SUAME, AFBEWHERES . HERohsci i
H S B Hbr. FrEoR & ERAESIRNTEE 98 & MeRIE R EE, IRt T AbE . py
A IXLeHR B A e/ DIIEIR

MR P EE R FHT BB, A CLEIEAE A RS IR DA T Nk ik . b,
— BN T ARG R E I B AL EWAT BORES . AR IR dE, FRATAIE
FHF ALV o) B ) 2 B2 e e, 3006 S5 — AR .

I A AT RRE[a], AT BALI B B AT R . G R A8 42K ) [
WNICEENE, X[ g AT RIE AR R . Xk, AT AScR B 4. J1—
AZIEIETE, VAECICVERAERS 2R AL, FRAT AT P T slCHE it .

N1t — B E R S AL PR T 50, AT A e 1R U AE A I AR A R . X6k
TR BRI R U, DAmd BN K= AR 2 AR 2N,  [F]I8 N IR 208 47 1R
Hi AR

K 7.1 B ARG E RS .. H, A FBEHENEERE T, MiHNA
MIH B R G s B -

HEA L m AR5
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AR 7 “F IR AEREARE .

St A4 N R P R, %0 BN AR, JFAl T s et = S DL B R
HHTEAE . 2R, B, S sl A AR T IR S R HER M R B E AU IE T B iRy
%, HFEFRRFET, ERHMNFSFEA IEFES

FHNEHE, P AT T F1AE

O fRFER.

O RAFUER.
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ANERE T IR RN S e T AN EE, AW ek R R E 4, XA T %60
5 X FEAANP TR, ARSI, ST 7554 05 DL R G B 1 11
ae O T AR UL, X PR RONERAR T R . A, W R HERE IR T, B T B
B EEHEMS, Ba, BEEE (B0 RT-MBOHEEs) WelbLEE TE. EE, 24
TR BRI BA IE R 145

FHRNEHE, P PAT R A

Q  frRAFER.

O RAFUFIR.

CATEE VR B E G 30, BDNFEHMPEBSER—Nfr (R
ZETBE AL , HEARAWRSER, WK 7.3 Fius.
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7.4

M2, “AL—IR” AT R kPR E A ) 2 HoAr il J BA R AL FE

Q % (idempotent) HHT.

Q  HS5HH

Spark Streaming 7£ Spark 2.0 J¢FH B m i A SCI 7 E5 MM s UAR 3, I SCFF “AN
— IR WERT R ARFE A S A i AR E N PATE 2 .

FERAE R, e &2l AR YE Pir A B ME— 52 8 ID INCAORAE . X TE B, ARk
FIEek ID AT Hargs R (Blndim ) , RmERE T BEREE NS, HIoaixgs
W AT . (Hae, X—dREn Rk 2k E1 X EAS FAF AR BME — B I JE 2 — T
Tl BAE 55, IX T AR A — i AT AR T, BRILZ AN, X T B2 gh A by, 2L
P& FE ] Ab T AR

EHFSEFT, MHRERETE. A8 HESHAIR P ARIE. B, R HM4,
ZHMR I . EEHE T EAE A RAENL T UMER. B2, 5%F%
FETAHEL, HACH ISR SEINE —407, TEMAGRSEIE. Boh, T a4l
RIS, BHRESRFFAZL, X WA B8 — AR A
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HF CE Nk AEAe Bk BRI, 5 Rk AL E T ke
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7.2 Spark Streaming

Spark Streaming JFANE B SeHRH B — MmNk R 450 . BEE R TR R, LA S imil
HZ PR 5, TR & PR Ab B 5 3K o Twitter Storm U5 B AN BONIAT UL AL
HEAR, FMHTEZH . Spark i | I=bEE, MHT @O — N )2 13
AR, HIERET: SHAF AL, Spark Streaming H51EZNH, HE LR EEZ O API
H4ERY | Spark Streaming API. AMY Ui, Spark Streaming it —/0 5 Spark ML, Spark SQL
UL ) GraphX SCH)L | #85. FET I, Spark 2 —Flhaess K Hae B 2R i sCUeEHOR .

T Spark Streaming Flink. Heron (Twitter Storm )5 4% ) Fl Samza, 1325 n] /i1
https:// spark.apache.org/docs/2.1.0/ streaming-programming-guide.html DL | ff 5 215 2.
un, eAREW 1E S/ MU IEIR 1) [F] R AL BE S . SRT, Spark Streaming mJ % H 3t ACFE 7
AACERE G . o, bR B/ RS 500 280

e,
0 TR
3234 F, Apache Apex. Flink, Samza. Heron, Gearpump VA% H-AtL37 3% R34 #) %,

T Spark Streaming #9553 F . FRIEZEN A, FARAENFHX—K LI KB, Spark
Streaming FF < i& A .

Spark Streaming 1) TAF /7 A& 4% 18 FH 7 BC B 4 o I (8] [a) B )t — e, A JSAE
118 € W (R [RIBAAS A IF R AT AL FE
Spark Streaming SCRFZAMAE, MR IRAL R E AN M B, K 7.5 s,

Kafka
Flume HDES
Spark
Kinesis Dashboards
Twitter

&l 7.5
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F{LlF SparkContext, Spark Streaming ¥ & | —1 StreamingContext, BJyiZdE ) EEA
145, StreamingContext {K#fi T SparkContext; [F]i5, SparkContext S£fr b ] BHHzH T AT
%1, StreamingContext 5 SparkContext 1 HL, & 2 [A)ME—F) ZEAI7ET, StreamingContext
7 S ME T 4R e P AL TR B s ][] B/ 2 TR, M8 B =ZF0ANTE,  anl&] 7.6 Fios.

A S N AR i 1L

g i Spark HLALH Spark it Ak
> . > , 4»
Streaming Engine

&l 7.6

. T
0 e

SparkContext £ £-Z# A\ 1,5, StreamingContext £ A 7 SparkContext f &9 —2f 5%
2 (5 RAEATRER)

7.2.1 StreamingContext

VE it B 1 25 N [ A5, StreamingContext A ¥Ry 20N FHFE - i AH G 4E, AU FE
RDD A A RN i

7.2.2 i StreamingContext

StreamingContext ] iH it R 41 7 A1) 4 -
O FIHIAT R SparkContext 617 StreamingContext, U1 | flis:

StreamingContext (sparkContext: SparkContext, batchDuration:
Duration)

scala> val ssc = new StreamingContext (sc, Seconds (10))

Q E RO AC B 28 StreamingContext, U1 | ffzs:

StreamingContext (conf: SparkConf, batchDuration: Duration)
scala> val conf =
newSparkConf () .setMaster ("local[1]") .setAppName ("TextStreams")

scala> val ssc = new StreamingContext (conf, Seconds (10))

O getOrCreate PREH T M E— MG & S s B B E 3 81 8 — > StreamingContext,
a5 Gl — T ) StreamingContext. UWHREIEA/FEAE, A4, StreamingContext
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D e L 38 FH PT P I B creatingFunc 614, 40 N Pas:

def getOrCreate (

checkpointPath: String,

creatingFunc: () => StreamingContext,

hadoopConf: Configuration = SparkHadoopUtil.get.conf,
createOnError: Boolean = false

) : StreamingContext

7.2.3 BH StreamingContext

I 44T StreamingContext e AR RN, BIAE RN AR, 0 FFrs:

def start(): Unit

scala> ssc.start ()

7.2.4 2%1F StreamingContext

1 StreamingContext 2% 1L, Frf WAL FE 0o 25 o . AT 75 28 a — S8 Y
StreamingContext, X, T2 iAMH startOE G N HFEF . N, FERFA T API
] Z b s CAL B, BARGn T,

O EE FATAOLRPZ B SRR HAT (OSSR I B R A ED .

def stop(stopSparkContext: Boolean)

scala> ssc.stop(false)

Q  AFIERAT RS, 5 LR A AT A B R O i -

def stop(stopSparkContext: Boolean, stopGracefully: Boolean)

scala> ssc.stop(true, true)

WNEHER A 2 MR, HY 24 StreamingContext.
1. receiverStream

X B, al A AR P SCE R R A B RN, IR R B AT E e 1 AT T 1]
http://spark.apache.org/docs/latest/streaming-customreceivers.html DL [ 25 E . FFML

N S A BT

APTI declaration for receiverStream:
def receiverStream|[T]: ClassTag] (receiver: Receiver|[T]) :

ReceiverInputDStream|[T]
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2. socketTextStream

socketTextStream {# | TCP Y5 hostname:port €!)% i A it . 24 181 TCP EH#: 720K,
PITHEUSC 1 ME fBE v UTFS,  FF4mtS N \n 2B AT, B ps:

def socketTextStream(hostname: String, port: Int,
storagelevel: Storagelevel = Storagelevel.MEMORY AND DISK SER 2):

ReceiverInputDStream[String]

3. rawSocketStream

rawSocketStream i F ¥ 2% )5 hostname:port Gl &4 AT, 1X A ¥ N RSB AE R 1 —Ff
B NER TV, W TR

def rawSocketStream[T: ClassTag] (hostname: String, port: Int,
storagelevel: Storagelevel = StoragelLevel .MEMORY AND DISK SER 2):

ReceiverInputDStream|[T]

7.3 fileStream

fileStream B G/ — M AL, RIS Hadoop AW XA 4, [EE, @A H
25 3 IR -E R AR 4y AAG QRO SCAtF . teAk, DL “.” FRUR RSO 2 6 4k Z20g . 2998 H
— MR E A A REUN, BLC TR ST AR e A o — AT B S 44, IF
A 4% fileStream e, 3wy Horb N 3T AR, 0 R PR

def fileStream[K: ClassTag, V: ClassTag, F <: NewInputFormat[K, V]:
ClassTag] (directory: String) : InputDStream[ (K, V)]

7.3.1 textFileStream
textFileStream @y 2 G 22 %I AL, S Hadoop F#25 10 R4, HCF1E2EU 50

AR N B3 TR SCA SO BUN Longwritable; CEEEUE ZEUN text; K5 AAE ik
HUA TextInputFormat. H:iv, (RfATLL “.” JFUGH) SCAF 24 X045 205, R s

def textFileStream(directory: String): Dstream[String]

7.3.2 binaryRecordsStream

X H binaryRecordsStream, % — M5 Hadoop #2411 X ARG %I AL H
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B, ARTEL 7 FHIR B SCIF A I RS, W s

def binaryRecordsStream(directory: String, recordLength: Int):
Dstream[Array[Byte]]

7.3.3 queueStream

il queueStream, M —> RDD A8 E— DA LR IH0RA, Kb
H BA 3R B ) — AN 43 RDD, 1 F frs:

def queueStream|[T: ClassTag] (queue: Queue[RDD[T]], oneAtATime: Boolean =
true) : InputDStream|[T]

1. textFileStream 745

1ZsBl & — 2T textFileStream 772 [f) Spark Streaming. StreamingContext M Spark
Shell [¥] SparkContext (s¢) i EAT A, WFHIAIKE N 10 0. textFileStream J5 3l Ji, K Ak
%N streamfiles [ H3x, FFAE3Z H A BARRE . £ 55060, K d RDD

scala> import org.apache.spark.

scala> i1mport org.apache.spark.streaming.

scala> val ssc = new StreamingContext (sc, Seconds (10))

scala> val filestream = ssc.textFileStream("streamfiles")

scala> filestream.foreachRDD(rdd => {println(rdd.count())})

scala> ssc.start

2. twitterStream =451

o7~ 1 tnfelfifi B} Spark Streaming 4L Twitter JH 5., EAKD RN T .

(1) FTTF 2 um I0RK H %1% spark-2.1.1-bin-hadoop2.7 -

(2) 7£ spark-2.1.1-binhadoop2.7 AFJH Gl streamouts SCAFJE, Ff T H vz d
Spark. MM HFEFIEITHS, Streamouts X ZURKEEH B, R H O RS

(3) #F JAR B#EEZEIHxH, XM HEDY http://central. maven.org/maven2/org/
apache/bahir/spark-streaming-twitter 2.11/2.1.0/spark-streamingtwitter 2.11-2.1.0.jar. http://central.
maven.org/maven2/org/twitterdj/twitter4j-core/4.0.6/twitter4j-core-4.0.6.jar A1 http://central.
maven.org/maven2/org/twitterd;/twitterdj-stream/4.0.6/twitter4djstream-4.0.6.jar .

(4) FH Twitter £ 75 455 JAR JE 3] spark-shell, 1Ak X 9./bin/spakr-shell-
jarstwitter4jstream-4.0.6.jar. twitter4j-core-4.0.6.jar F1 spark-streamingtwitter 2.11-2.1.0.jar.
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(5) FAACHS FH 005 By AL B ) Twitter A

import org.apache.spark.

import org.apache.spark.streaming.

import org.apache.spark.streaming.twitter.

import twitter4j.auth.OAuthAuthorization

import twitter4dj.conf.ConfigurationBuilder

//you can replace the next 4 settings with your own twitter account
settings.

System.setProperty ("twitterd4dj.oauth.consumerKey",
"8wVysSpBcOLGzbwKMRh8h1dSm")

System.setProperty ("twitter4dj.oauth.consumerSecret”,
"FpVOMUDW1i1R6sInglYIdkKMQEKaAUHAGJIJkEbAMVhDkh7dXtXPZ")
System.setProperty ("twitter4dj.oauth.accessToken",
"817207925756358656-

yROJRI92VBAA2rBbgJaF7PYREbL1V8VZg")

System.setProperty ("twitterd4dj.oauth.accessTokenSecret",
"Js1VKUItwWCGyOLQEtnRpEhbXyZS9JNSzcMtycn68aBaS™")

val ssc = new StreamingContext (sc, Seconds(10))

val twitterStream = TwitterUtils.createStream(ssc, None)
twitterStream.saveAsTextFiles ("streamouts/tweets", "txt")

ssc.start ()

4RI}, streamouts U AL 1 2 ANH B H AR SO o AT 2243 T T b 2R 50 A,
HEEHPHINE, PR iR R R

7.34 BEUR

AU (DStream) #75A Spark Streaming 2 PRI S ZE. Hd, &> DStream
P30 —~ RDD 741, FAERF 5 B (8] (7] B& Ab 4% 61 2 . i )5 , DStream 7] K 5 & # RDD
AU 7 2O CAAEER, BT A AR E (DAG) PUTIHHRIIX —RMEE . BT H
RDD AbEEE e, )& T X — AT tHR A AR i A4 Y 7E DStream 375 T #7240 FH,
i 7.7 Fros

DStream AR B 8] 8] B R B AR IR 70 9B I, 3-1E 9 RDD AbFE R
X R A DS 7 ERAE, BN IRS AR . X B, {Rscdth Ab B ) I (] [A]
gy 5 B, HE2SERE; FHEF, Gt E/EN RDD #alk—AabE . T+ Spark
Streaming, i vt e 78, HTACER Gt A FE S5 4F 1) AP A FH ZE 1% 3| Spark API Hv, LA
i SR REEM PRI EN. AREAECE )G, B2 AN —1 RDD, JF3ZHFET
Spark APIDE Jo484b#, UniE 7.8 s,
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DStream

[ WindowedDStream }——{ ReducedWindowedDStream ] InputDStream j
[ FlatMappedDStream }——{ FlatMapValuedDStream ) > FilelnputDStream j
—r{ UnionDstream ]
GlommedDStream MapWithStateDStream
g I
W QueuelnputDstream
. /
[ ForEachDStream }7{ MappedDStream j
s ™
— ConstantinputDStream
. /
[ StateDStream }74»( MapPartitionedDStream ]
—{ ReceiverinputDStream j
[ MapValuedDStream }{ FilteredDStream J
—l>| SocketlnputDStream j
[ ShuffledDStream }74{ TransformedDStream J
—{ PluggablelnputDstream j
—p{ RawlnputDStream ]
7.7
DStream
RDD @ Timel RDD @ Time2 | RDD@Time3 : RDD @ Time4 |
Data from : Data from : Data from : Data from |
TimeOto 1 : Time 1 to 2 : Time 2 to 3 : Time 3to 4 ;




%5 7 % Apache Spark S E s 2 H7 « 221+

FARES E X 7 DStream 2R

class DStream[T: ClassTag] (var ssc: StreamingContext)
//hashmap of RDDs in the DStream
var generatedRDDs = new HashMap[Time, RDD[T]] ()

Hrp g | StreamingContext, H-&EFF 5 F2A B — Mt AR, B €2 — 15 Spark
Core API RDD 251Ul RDD. X% #E i 4 ) RDD w]>K A 5 HiAth RDD 400 U7 2k
1T AL

R — N R N R AR P B AH A0 SR )

(1) M SparkContext F1€l % StreamingContext.

(2) MHEAE AR B DStream.

(3) b FOCABERME AT H T RDD ¥ e fAE .

(4) fH] treamingContext [ [{) start 3 FHALN 27 . Spark Streaming W F #2774
PASEi 7 AT Ab L

N3 =i
‘ﬂ'ﬁf&a:

— % 2 ] 7 Spark Streaming & A2/, W Kkt —F Rt 4 FTLEKRE
StreamingContext 4L A E#T B 5, L0432 — /#7149 StreamingContext.

NHRBIRE R T afa A s — ANk, IR LUHDT 1] Twitter
(1) M SparkContext €)% —~ StreamingContext, U1 | ff7x~:

scala> val ssc = new StreamingContext (sc, Seconds(9))
ssc: org.apache.spark.streaming.StreamingContext =

org.apache.spark.streaming.StreamingContext@8eab756

(2) M StreamingContext H1 G/ —> DStream, U1 |7

scala> val twitterStream = TwitterUtils.createStream(ssc, None)

twitterStream:
org.apache.spark.streaming.dstream.ReceiverInputDStream[twitterdj.

Status] =
org.apache.spark.streaming.twitter.TwitterInputDStream@46219d14

(3) $RULATH TR RDD [ fiEE, ik pis:

val aggStream = twitterStream

.flatMap (x => x.getText.split (" ")) .filter( .startsWith("#"))
.map (x => (x, 1))

.reduceByKey ( + )

(4) H StreamingContext 1] start J& N FHFEF, W0 FFrs:
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ssc.start ()
//to stop just call stop on the StreamingContext

ssc.stop(false)

IR (2) r, FRATEIE T ReceiverInputDStream 257U f¥] DStream, /s AN — Ml
R, TN A worker 1 kL _E S 1RIER A Ae R A MEREE B InputDStream.

NHX M FFEos 1M Twitter Stream HH RIS HIAE B -

class InputDStream[T: ClassTag] ( ssc: StreamingContext) extends

DStream[T] ( ssc)

class ReceiverInputDStream|[T: ClassTag] ( ssc: StreamingContext) extends

InputDStream[T] ( ssc)

iZ217 twitterStream _I 1Y flatMap ()% #0442 i — > FlatMappedDStream, U1 .

scala> val wordStream = twitterStream.flatMap (x => x.getText () .split (" "))
wordStream: org.apache.spark.streaming.dstream.DStream[String] =

org.apache.spark.streaming.dstream.FlatMappedDStream@led2dbd5

74 % I

DStream |- %% #: 5 Spark Core RDD 177251l DStream i RDD 4%, K] 4% 4 b
FT4:RDD L, FfEF X B4 RDD A2 M54 )5 (1) RDD, 2 1 61 & 4% # ) 1) DStream.
RN B 26 2 —MEF 2 1Y DStream YRAEZR .

FHRLHL, fFAEZ > DStream ZEIFEFX FEINTIRE T LAE o B0, BRI, &K
%, Reduce #1F LA AN ) InputStream ZEAY LK | A [F Y DStream YR A 11 BASZHL .

® 7.1 R | AR AR .

=71

23 R B & X
map(func) £ %) DStream 15503 {8 H] transformation PR#, FFIR[FI1TH) DStream
filter(func) 118 DStream F)ic3%, FFIR A —#7 [ DStream
repartition(numPartitions) 15 oy IX - E o A B, b R B IR T HL
union(otherStream) HE MR DStream R cE, FFiR[El— N F A DStream
count() TR DStream {5 RDD H e 2=, FH IR [FGHH DStream
reduce(func) {E 5 DStream )&~ RDD 48] reduce ERZL, FFiR [A]—/N$1HY) DStream
countByValue() THEEA Key BFI303, FFiR [Fl(Key, Lﬂﬂg)?‘ﬁ'ﬂL 131 DStream
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LR

& R B a X

iR DStream ) RDD ) Key A&, iR E—1HHI(Key,
Value) X} H) DStream

ERNE, VFIK, W)X H) DStream, FiR [Al— PN #HTHIK, (V, W))
A1) DStream, [A] I %5 15> DStream H B EUE

L K, V)FIEK, W) [ DStream i}, cogroup # ki [0 —4N(K,
Seq(V).Seq(W)) L1 A #T DStream

transform(func) {EJF DStream )& RDD b W F #4 pR 28, 3% [A]— -3 1Y) DStream
LR G E sR BN ] T8 B < ARSI BHTME, BERrE R
Ao WM TAEF RSN

reduceByKey(func, [numTasks])

join(otherStream, [numTasks])

cogroup(otherStream, [numTasks])

updateStateByKey(func)

741 BEOBRME

Spark Streaming ZHFE TACEE, FERTESHEIE A5 O _E N R, Hrh, WB3E
4T € BRI B Lt B 2

BRI T ¥ — DStream I, & A& ORaH IR RDD &% 5 5 AR — & X
DStream, U 7.9 Fiin. 1% & D2UEE LN ZE

Q HWHOKE: f8€ s amERicE.

Q EAMERE: B R4 R B .

LT 1E 30 % 11 DStream
RDD @ Timel RDD @ Time2 RDD @ Time3 RDD @ Time4
: Data from : Data from 5 Data from E Data from i
i TimeOto 1 : > Time 1 to 2 : > Time 2 to 3 : q Time 3 t0 4 : >
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==
OJEE.":

% oK AT 1A R R 3 0] FR 6945 4K

R 7.2 T WA
= 7.2
¥ A I X
ndow(windowLength, slidenterval) {EJ7 DStream F8IE—8 L, FFE TR
window(windowLength, slideInterv ;
a DStream 77 LAz [7]
countByWindow(windowLength, slideInterval) i 2) & 1R [A] DStream R ) 7022 1HEK
{ER)EE KN windowLength H3E 5l & 1]
reduceByWindow(func,windowLength,slideInterval) J&, £1XTJE DStream B &N J0Z= N reduce

FREL, HETIR [ — N i) DStream
{EN T U5 DStream [] RDD H) & 19, iH
il Key &8, Hik[E(Key, Value)tfH]
#r DStream. %11 H i FEH func bR 2 $2 (L
& 11w ] T8 DStream f] RDD (1) [R] b,
FHii [Al(Key, Value)X] )3 DStream. 1% K%L
5 FiR reduceByKeyAndWindow pf &[] i)
FEENET invFunc (TEHFNE I TFERES

reduceByKeyAndWindow(func, windowLength_ slideIlnterval,
[numTasks|)

reduceByKeyAndWindow(func, invFunc,windowLength,
slideInterval,[numTasks])

P e it 5D
countByValueAndWindow(windowLength,slideInterval, HEEA Key WA, FHiR[FEIHEEhE
__[numTasks]) . (Key.Long)X} f#T DStream

R % BEATE Twitter Stream 75, 43T FARRAEHE 5 BV il SR G S

A, BRI 15 8 HAGHG 10 B, SIBATu RARE , 7 EHAT F oL

(1) T %0, K H 318 % 4 spark-2.1.1-bin-hadoop2.7.

(2) fF spark-2.1.1-bin-hadoop2.7 A Jerf @14 44 4 streamouts 1Y 30, FHorprzgdl 1
Spark. 4iz17 N HFEIFHT, streamouts A I AL T 4 F0H BOUAR S

(3) F#JAR JR L E T 2980 H &, XML http://central. maven.org/maven2/
org/apache/bahir/spark-streaming-twitter 2.11/2.1.0/spark-streaming-twitter 2.11-2.1.0.jar.
http://central. maven.org/maven2/org/twitter4j/twitterdj-core/4.0.6/twitterdj-core-4.0.6.jar Al http://
central.maven.org/maven2/org/twitterdj/twitterdj-stream/4.0.6/twitterd;j-stream-4.0.6.jar.

(4) FHEBEERTT R JAR 55l Spark Shell, E[l./bin/spark-shell--jars twitter4jstream-
4.0.6.jar. twitterdj-core-4.0.6.jar A1 spark-streamingtwitter 2.11-2.1.0.jar.
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(5) AR EMACHES - 0AH B AR

import org.apache.log4j.Logger

import org.apache.log4j.Level
Logger.getLogger ("org") .setLevel (Level .OFF)

import java.util.Date

import org.apache.spark.

import org.apache.spark.streaming.

import org.apache.spark.streaming.twitter.

import twitter4dj.auth.OAuthAuthorization

import twitter4dj.conf.ConfigurationBuilder
System.setProperty ("twitterdj.oauth.consumerKey", "8wVysSpBcOLGzbwKMRh8h1dSm")
System.setProperty ("twitterd4dj.oauth.consumerSecret",
"FpVOMUDW11R6s5IngIlYIdkKMQEKaAUHAGJIJkEbAMVhDkh7dXtXPZ")
System.setProperty("twitter4dj.oauth.accessToken",
"817207925756358656-yROJRI92VBAA2rBbgJdaF7PYREbi1V8VZg")
System.setProperty ("twitterd4dj.oauth.accessTokenSecret",
"Js1VKUItwWCGyOLQEtnRpEhbXyZS9JNSzcMtycn68aBaS")

val ssc = new StreamingContext (sc, Seconds(5))

val twitterStream = TwitterUtils.createStream(ssc, None)

val aggStream = twitterStream

.flatMap (x => x.getText.split ("™ "))

.filter( .startsWith("#"))

.map (x => (x, 1))

.reduceByKeyAndWindow ( + , - , Seconds (15), Seconds(10), 5)

ssc.checkpoint ("checkpoints")
aggStream.checkpoint (Seconds (10))

aggStream. foreachRDD ( (rdd, time) => {

val count = rdd.count ()

if (count > 0) {

val dt = new Date(time.milliseconds)
println(s"\n\nSdt rddCount = Scount\nTop 5 words\n")

val top> = rdd.sortBy( . 2, ascending = false) .take (5)
top5.foreach {

case (word, count) =>

println(s" [Sword] - Scount")

1))

ssc.start

//wait 60 seconds

ss.stop(false)
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The output is shown on the console every 15 seconds, looking like
the following:

Mon May 29 02:44:50 EDT 2017 rddCount = 1453
Top 5 words

[#RT] - 64
[#de] - 24
[#a] - 15
[#to] - 15
[#the] - 13

Mon May 29 02:45:00 EDT 2017 rddCount = 3312
Top 5 words
[#RT] - 161

[#df] - 47
[#a] - 35
[#the] - 29
[#to] — 29

142 BIRTSITIRTSEE R

Spark Streaming f§ ] | DStream iX—#E &, ZEA L v #1108 RRD Rt 2 . Frit
ZAb, BATEA A T —nl N T DStream 2 F ¥ . DStream ¥4 0] 5 NP AR,
R RS e A T IR S e e

EIREF b, BEAEHE A P 2 B A B S 2 B R R ok, Wil
i, B AC B 5E AT T 2 BT R EERE IR

EA RS b, 820 Bt AL B0 70 B 4 S E e T 22 i Edis ek . TR,
FEAREACEEWE 25 B Ay — AR EE,  IF 78 AL B o B A s FH B AHOCAE B

1. TRTEEE R

BT S T DStream WA RDD, DStream R 8 5% 4 Jy 55— DStream,
i 7.10 Fros . AHICR I ELFE map(). flatMap()~ union(). join()#1 reduceBykey().
2. BT

ARESE M T XA DStream b, (EAKHE T 37 — XAAFERES . AR FE
countByValueAndWindow(). reduceByKeyAndWindow(). mapWithState()F updateStateByKey().
RYEE S, P 2T 5 ORI A IR AR ER DStream [ & 1S EE AT
S
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TR TS EL #
_ROD@Timel ROD @Time2 ROD @Time3 ~ RDD @ Time4
i”DUtDSfFEEmé Data from Data from Data from Data from
"l TimeOto 1 Time 1 to 2 Time 2to 3 Time 3to 4
__________ t“________"“_"i““_""""""___"!""___“_""""""!"___“
mapDStreamé Data from Data from Data from Data from
| TimeOto 1 Time 1 to 2 Time 2to 3 Time 3to 4
£ 7C 2 [A]FHAT map ()
& 7.10

75 K& B &

—

IE PRI AR RS, SEiHR N R W2 AT AR — BN a], (] I PR 4ap 0 e e pr 5 44
Spark Streaming SCHL | — MO E SUIHLE], IZHLHIEREE — 2 ERE R, FH eI MEAT
WA T DA . XFi, FFAE AR A G 2R, R P

Q  JoHdERE .

O iRk

IEL A A StreamingContext | [1) checkpoint(O)RI ] j3 IS £ 25, W0 F s

def checkpoint (directory: String)

XIEE AR E m IR H . TFETERNRZ, HAEZUR 3 T A s LS ) S
Z4t, {10 HDFS.

B R HXWRETS S, BT DStream #B W] LUARYE I (6] [B] R X HEATR & . EHT
& Twitter 75974, BERE 10 F0Re X 587> DStream T LU &, 41 FHos:

val ssc = new StreamingContext (sc, Seconds(5))

val twitterStream = TwitterUtils.createStream(ssc, None)

val wordStream = twitterStream.flatMap(x => x.getText () .split (" "))

val aggStream = twitterStream
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.flatMap (x => x.getText.split (" ")) .filter( .startsWith ("#"))
.map (x => (x, 1))

.reduceByKeyAndWindow( + , - , Seconds(15), Seconds(10), 5)
ssc.checkpoint ("checkpoints")

aggStream.checkpoint (Seconds (10))
wordStream.checkpoint (Seconds (10) )

751 THIERNES

TCHAEAL B 508 DAG £ & R R EAE 1S BARfE %2 HDFS 1, MK
WERKE DAG, UMENHERFEHFEE). M, WshiEF S 3 HDFS His B4 30
JCEE, FEVKE B ATIRZAS 1 [F] R 358 2 DAG.

752 HERES

R R 50K RDD fR47 % HDFS . X T3R8 AR 7 A i fs,  wIx RDD 7 Ak
SRRt T A . B TIKEDIEe 2 4k, Edak & X 24778 75 B AT 48 £ K I 3 2L
) RDD ERFEHEH Bh. A pl)m i RDD JEAi554F DAG 152 RDD 4 #UHT AL EE .

XPTUAL RN, 7528 FHAE R

Q RHAWRESHAE . w8 H updateStateBykey()Ek reduceByKeyAndWindow()

R (R H D , A, TEEX RDD f & Gk & i H 3%
QO 7EIEAT ™ R R R IR Eh A2 P s . o B A & o B TR R AR h Y

Ef:llr-c

UNRAAFAEA RS0, N HFER W AT 2R 8 RS RS 00 M ig1T .

==
0f£:§x:

— AT LR, £ T2 kA6 5,

i LV E R A2 , RDD £ & KRR RDD RAF 2 A7, IR 3G N2t T4 & 50 RDD
PIREAC BR8] PRI, A 7B thREda sk, 5 15 RN IR R AG & A R R, IXO0F T S Ab
FRUE 0 EE, BU/NORUEFE RS (Bltn 1 #) ZRERE SME D, XalgEeF
IKEEE A 2. ik, PIMERRE NS SEUES RSN, BT S EdEE KK,
BETT 277 A2 Ab B ZE IR ] R

3T RDD R & f W ARE K w8 S SAMRE AmEE (20 108) . —FE
BFR T A, K sERE R E N 5~10 4> DStream 1 30 [A] ff .
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7.6 IRhALHHERE

fis BT StreamingContext.getOrCreate(), R XTIRANFE i Pt 1Tk E . QT ik, 1X
5 M CAFAE TR £ AL H] U6k StreamingContext, B3 AE ilHT 1) StreamingContext.

EALFFEAFT FSEI createStreamContextO PREL, 1ZpR %G 2 — > StreamingContext.
W DStream JFEREH B NA, FFAERET 5 N EovE A FE R (REkg 15 A8 — 1%
1) o X IR createStreamContext() Al ssc.start(), @i | getOrCreate()
IR & S AF(E, 4 StreamingContext K AR #& checkpointDirectory H £ T LA EL 4t .
WMRAMFAELRH X, BEFEMHE GXz1T, BRI createStreamContext(), 41k
TR

val ssc = StreamingContext.getOrCreate (checkpointDirectory,

createStreamContext )

AR 2R 17X N R E T30 A getOrCreate() H 1 FH 7 20

val checkpointDirectory = "checkpoints"

//Creating and setting up a new StreamingContext

def createStreamContext (): StreamingContext = {

val ssc = new StreamingContext (sc, Seconds (5))

val twitterStream = TwitterUtils.createStream(ssc, None)

val wordStream = twitterStream.flatMap(x => x.getText () .split (" "))
val aggStream = twitterStream

.flatMap (x => x.getText.split (" ")) .filter( .startsWith ("#"))
.map (x => (x, 1))

.reduceByKeyAndWindow( + , - , Seconds(15), Seconds(10), 5)
ssc.checkpoint (checkpointDirectory)
aggStream.checkpoint (Seconds (10))
wordStream.checkpoint (Seconds (10))

aggStream. foreachRDD( (rdd, time) => {

val count = rdd.count ()

if (count > 0) {

val dt = new Date(time.milliseconds)

println(s"\n\n$dt rddCount = S$count\nTop 5 words\n")

val topl0 = rdd.sortBy( . 2, ascending = false) .take (5)
toplO0. foreach {

case (word, count) =>

println (s" [Sword] - Scount")

}
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}
})

SSC

}

//Retrieve StreamingContext from checkpoint data or create a new one

val ssc = StreamingContext.getOrCreate (checkpointDirectory,

createStreamContext )

7.7 5AFE0EEEM (Apache Kafka)

Spark Streaming 5 Apache Kafka iX — 4 §ij fig AT HIH B S 1R SCH 1 R4 R
by k2 Moy, HEEER AR L, PEREFN AT SEMEWAR 2] 1 ASKr i) 58 3% .

HPRFELL R 3 MEZRTR:

QR alcdsnrx.

Q Direct Stream /7 % -

W Structured Streaming.

771 ETEWEUSENAR

S FPEE R T /2 Spark Al Kafka 2 [A] AR pl . 7E 2 THa#R 10 7 b, IREWFE Y IS
PATREF LR css, SRIE M Kafka AREER 2 APT $2HUE4E . £ T4 M Kafka
ARFHR A SREN, A fe i 23 1 A% & 5 BT 21| Zookeeper 7', Kafka FERF R XA
XH, HARKH TMEHE (WAL) Ihfg, XN E Kafka KL 5 AW
SESR

URAFAE ), HHAT S e 28 A R e £ 2%, WAL Tk E
ITACER . Bk, XFhETHERE W T Zal it dE. — SR,
HAERI 5N DStream FHAFS Kaftka F @ gs 8@, [AEHE 25 Katka @8, 4R
HA WL E. HEALTERMBITRES FTRREES, TP RS E NS R —a=
N AR IEAWCE R, TAERESIGESEE SR . 55— GEXT HDFS )
Wi, URSEERES M. T “AN—k” e, WA EnSErEEER, HIERE
T, RAERETRTIEY TE. 51kt Bk E R TS i 7 & TIE, Rk
£ — PR LT A 2T Zookeeper BY, HDFS 7 & w2 &0 . R W, Bliess %
D2 BONIE R 77, el AR BAR i R4, W 7.11 Fis.

Uil

F XS H

i
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TR § IR
/= API Al WAL ’
AL
: A 4
Kafka AT A
P ;
_ it R APL O e
frz |
= Pl
FooKeeper RS % Zookeeper
WAL
K 7.11

FE TR 28 I s v vT @ VA B createStream() API 614, 0 F PR

def createStream

ssc: StreamingContext,

//StreamingContext object

zkQuorum: String,

//Zookeeper quorum (hostname:port,hostname:port, ..)
groupld: String,

//Group id for the consumer

topics: Map[String, Int],

//Map of (toplc name to numPartitions) to consume
storagelevel: Storagelevel = StoragelLevel .MEMORY AND DISK SER 2
//Storage level to use for storing the received objects
(default: StoragelLevel .MEMORY AND DISK SER 2)

) : ReceiverInputDStream[ (String, String) ]

//DStream of (Kafka message key,

Kafka message wvalue)

FARBIARED B 17 o] 612 B T el i B (N Kafka ACEE 2 IBUH B
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val topicMap = topics.split(",") .map(( , numThreads.tolInt)) .toMap
val lines = KafkaUtils.createStream(ssc, zkQuorum, group,
topicMap) .map( . 2)

[.7.2 Direct Stream

LA — MR, EAME IS B Kafka fCE A REUH R, X ARG
> Kafka JH BAAEF b S —k, & 7.12 fos.

T mE = AP Y

FLHEHR / AR
s
%@W’ﬁ e R it
f 5 RATIEAL

{&‘f’} ,
,,,,f ; AT 28
Zookeeper | :
W ——
e ﬁl_ﬂnﬁzgfal_l&ﬂ!éﬁ{ﬁ o 1%
Kafka
Cit:

----------------------------------------------

K 7.12

Direct Stream 1 J& P4 H AR U0 | .

O AfEEENES: Direct Stream A FHE:NES, HE#:%1H Kafka.

Q fmf£=: Direct Stream i | Zookeeper ML &, (AT A 1) w2 =128
BRI SRR . RN AT A ) A = ) AR A RDD H g ] .

O WEERE: 200 R EdER L N Oh R A A, s AR EhFE P iR Y AR R

Q imPvmos =B R AT R T A C ] — Ik R SO B e, (BN TG AR
UEFE e Je B s — Ot Far

Direct Stream /& 7 =u0 K s, HA {8 | Kafka Utils 7 1] createDirectStream() APIL.

def createDirectStream]|

K: ClassTag,
//K type of Kafka message key
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V: ClassTag,

//V type of Kafka message value

KD <: Decoder[K]: ClassTag,

//KD type of Kafka message key decoder

VD <: Decoder[V]: ClassTagqg,

//VD type of Kafka message value decoder

R: ClassTag

//R type returned by messageHandler

I(

ssc: StreamingContext,

//StreamingContext object

kafkaParams: Map[String, String],

/ *

kafkaParams Kafka <a
href="http://kafka.apache.org/documentation.htmlfconfiguration”>
configuration parameters</a>. Requires "metadata.broker.list"™ or
"bootstrap.servers"

to be set with Kafka broker(s) (NOT Zookeeper servers) specified in
hostl:portl, host2:port2 form.

*/

fromOffsets: Map[TopicAndPartition, Long],

//fromOffsets Pertopic/

partition Kafka offsets defining the (inclusive) starting point of
the stream

messageHandler: MessageAndMetadatalK, V] => R

//messageHandler Function

for translating each message and metadata into the desired type
) : InputDStream[R]

//DStream of R

%1 Direct Stream 7~ A\ Kafka 3= @ s B, 331 4E i DStream.

val topicsSet = topics.split(",") .toSet

val kafkaParams : Map[String, String] =

Map ("metadata.broker.list" -> brokers,

"group.id" -> groupid )

val rawDstream = KafkaUtils.createDirectStream[String, String,

StringDecoder, StringDecoder] (ssc, kafkaParams, topicsSet)

Direct Stream API {¥ 1] 5 Kafka th[E45H, KmAE &8 FH .
(.7.3 Structured Streaming

Apache Spark 2.0+ J5 A T Z5 46 HY) Structured Streaming, {HA/54L T JF & HJMaHy
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B, MR IEGN /48 Structured Streaming MW . <7 Structured Streaming 1] Kafka
R, 13235 )17 M) https://spark.apache.org/docs/latest/structured-streaming-kafka-integration.html
DL T R EE 2145 B

N THACHES B B R 1 Uil 7E Structured Streaming 7 A Kafka Y4 .

val dsl = spark

.readStream

.format ("kafka")

.option("kafka.bootstrap.servers", "hostl:portl,host2:port2")

.option ("subscribe", "topicl")
.load ()
dsl.selectExpr ("CAST (key AS STRING)", "CAST (value AS STRING)")

.as[ (String, String)]

N RG] SE7x 7 Kafka JEAE T mARR SRR Cn 2R 40 B2 A0 AL BE 70
UE DN
val dsl = spark

.read

.format ("kafka")
.option("kafka.bootstrap.servers", "hostl:portl,host2:port2")

.option ("subscribe", "topicl")
.load ()
dsl.selectExpr ("CAST (key AS STRING)", "CAST(value AS STRING)")

.as[(String, String)]

Structured Streaming & — F E A A VE . WIS AL 5] 2, H A4 T Spark SQL
1% 2 b, {H7&, Structured Streaming 0 VF7E £ 20HE 45 € AR 1a]), DU 5 225003
A H B T EER A E, fE Spark 2.1 ', Structured Streaming {/54b 1 Il B,
HAHIK API #idnic N “experimental” . Xfit, 1535 A ijj1n] https://spark.apache.org/docs/
latest/structured-streaming-programmingguide.html PL | fi# 5 215 &

Structured Streaming 75 Ji7 {3 B AR R B RAL A ABIINA KT LR LK. G,
THEA SQL it n] N H 1z 2 b, 185 ] X 46 A B 58 K B R 5072 . 491 i, Spark SQL
TR TR . HT DStream FER [A]3240, Kb T I EIR =¥ 4208, 2
R EE R K. ZR BN B, ARSI

N T I W Ak 3 AL T 9999 HIFI A 7, @M% & Structured Streaming 73 1] 1)
@@~ Bl 7E Linux 5% macOS Y858 ~, A/ AH § 41 ar&7E5m H 9999 L= sk 55 45 -

nc —1lk 9999
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FA R A SparkSession [ readStream API 1% inputStream, &l Ja M %
TR ECERIR] . B2 ROR, BP0 AH, gt IR E. e, MHXREREE NEH
s W prs

//Creating stream reading from localhost 999

val inputlLines = spark.readStream

.format ("socket")

.option("host", "localhost")

.option("port"™, 9999)

.load()

inputLines: org.apache.spark.sqgl.DataFrame = [value: string]
// Splitting the inputLines into words

val words = 1nputlines.as[String].flatMap( .split("™ "))
words: org.apache.spark.sqgl.Dataset[String] = [value: string]

// Generating running word count

val wordCounts = words.groupBy("value") .count ()

wordCounts: org.apache.spark.sgl.DataFrame = [value: string, count:
bigint]

val query = wordCounts.writeStream

.outputMode ("complete™)

.format ("console")

query:
org.apache.spark.sqgl.streaming.DataStreamWriter[org.apache.spark.sql.Row] =
org.apache.spark.sqgl.streaming.DataStreamWriter@4823£4d0

query.start ()

N N 2w, S RIS, Bl ek AN Bt 24200 &, W M.

+————- +————- +
| dog| 1]

+————- +————- +

Batch: 1

+————- +————- +

| value | count |
+————— +————- +
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| dogl| 1]

| cat| 1]

+————- +————- +

scala> —-—————————
Batch: 2

+————- +————- +

7.8 A I FAFATE] e R H 2

Jlml

A IS) [R) A2 T8 2 N 5SS [A] o Spark Streaming 41X — s [8] 52 X N DStream UK
I 1) o 6T 55 B4 FH B A TR 0V 2 SRR P ki, X R 298, filin, Wit
JH S IR AR IR B CREr ), D05 2 A B AR BRI Ta], AN/ Spark
PR A B TR

N H K W T R S5 2855 1 9999, Timestamp 4R/ Jvdi N E 3 (1) — 3840 N 245 )
H. it, BEELHR EHATE HEE, W FFos:

import java.sgl.Timestamp

import org.apache.spark.sgl.SparkSession

import org.apache.spark.sql.functions.

// Creating DataFrame that represent the stream of input lines from
connection

to host:port

val inputlLines = spark.readStream

.format ("socket")

.option("host", "localhost")

.option ("port"™, 9999)

.option("includeTimestamp", true)

.load ()

// Splitting the lines into words, retaining timestamps

val words = inputlLines.as|[ (String, Timestamp)].flatMap(line =>
line. 1l.split(" ") .map(word => (word, line. 2))

) .toDF ("word", "timestamp")

// Grouping the data by window and word and computing the count of each
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val windowedCounts = words.withWatermark ("timestamp", "10 seconds")
.groupBy (

window ($"timestamp", "10 seconds", "10 seconds"), $"word"

) .count () .orderBy ("window")

// Begin executing the query which will print the windowed word counts to
the

console
val query = windowedCounts.writeStream.outputMode ("complete")
.format ("console")

.option("truncate", "false")

query.start ()

query.awaitTermination ()

79 FAETEH

Uk AL PRYEAAEAL Gl 2 ML A XS B 2%, 5 A5 FH B A1 e e A7 A3
. 545, Structured Streaming /540 T84, FEAE) 2 A8 FH 22 HA) S 75 2 v A VF 22 n) AL

7.10 K = )N 4

AREVPE T kb 25t Spark Streaming. Apache Spark T[] DStream. DAG Al
DStream # %t DL EE . BRIt Z AN, REAENA 1 5 O, LLELSE T Spark
Streaming [I'] Twitter i 2ALFEHLE . Tk, AT 17T Direct Stream 1)
W H R (456 Kafka) - 8¢Ja, AFELH | Structured Streaming X — R KR .
PRI, FRATAT DU R 2 PhaR P ] 8, Bl i R . BRI AR A IR ET R,
L 5H B R4t (B0 Kaftka) [REERGH Ak ik, RIS OrFe S Hofth 4 NS AL i) R
W TEAN AT R

& 8 #1118 Apache Flink, 1XH/& Spark 1157 & [ 5% 8 n] gt






% 8EF Apache Flink #tATE 9

A& FE M EF A Apache Flink, FFHRPEFALACEEEAYEH Flink 317 KEHE 347 .
eAh, ARFLNGHE A DataSet API, X T-H#uAT K& s ERHLAL TR 0 #fr, E3ett 17 5 T H
1%

A E B L DL
Apache Flink &4},

2% Flink .

{# F Scala Shell.

f# F] Flink #%f UL

A A Flink 7247 A FE 4747

I R SR N N

8.1 Apache Flink &/

Flink /& —/MF XS 20 A SR AC PR TFIEHE S, JRE-S& DL Er:

Q  Beft THEFIR SR, BRSO JE e RAE IR B AR 2 Wit

Q  Flink 2 A IRER) H A R R, S4E “A—k” NHBEFIRER, w sk
i M\ R AT VR

Q BERECK, Wi PR AL, BEIEETRET ERERRE.

K 8.1 \&.7x | Apache Flink N 75 20 E 7 SO AL

Streaming-first
continuous processing

Fault-tolerant
stateful computations

Scalable
to 1000s of nodes and beyond

Performance
high throughput, low latency

%] 8.1
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& 8.2 sk | Apache Flink HEZLRY 5 — Rl 52 77 0.

o0 poy w0
5 I= D
w) o] (1]
o) O ]
o — 1 o —
o < D 2 o
" < 0 S = E i o =
— = =
2 | &2 | 8¢ €8 | 38 | 25
G o 2 = S G e o
o
|
o
o DataStream API DataSet API
& Stream Processing Batch Processing
o Runtime
:3 Distributed Streaming Dataflow
-
_:_ Local Cluster Cloud
8 Single JVM Standalone, YARN GCE, ECZ2

%] 8.2

MIZATRE R B EJTVER, FrA H Flink #2573 DUEIE U7 AT, HIFAZ HREHIATS
P B A . M, RESHREESIE RN ERE PRkl 2 B U g AT 3 35
T execute QTR e, AHORIERAE T 51 I T LASRAT o FEPAEAS M BAR A AT BILER
THATHEIRI AL . FHNH, IR FEFy a] A4 it BN &2 2% Y RE Y ——Flink {F— MK
Kl B TTA AT

Flink F£ ¥ & _E X SHACEIE SR HE IR P IR, SRR RPN %
P RG, R FroR:

Q  FREGAT .

O mEIaEEdE .

Q  fREX N EE B, BARER:.
O fRCIHERRENE.

Q il AR T RAT

8.1.1 FIAWIEERIEZAIE

EIR AT Apache Flink Z i, HEAEREEXR ENE— FEIEEZER, FELAPH
HPa L, PR BAS B FE A P AT RN S X — 2R . XS
IR, A LE A rZEan].
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BHo, AL PR EE SRR,

O Bt nlFEREEINR R E R4 .

Q B AR AT REEE.

SLbr b, FEEGE X B A Rt R E S N T A GRS, TwHdE
SAEfT HDFS L H P, s+ HEM RS (FlU Apache Kafka) 1, iX—
ZER IS AT

— R AR E AR EANR T UL R

O 5%3hE Web W AR FAC B 2 o

O PR EE5 R E AL s .

Q 4£eiiiy.

Q  HLEssAERHEEEE.

HR, BT LR EEERR, A F7E L R PR P AT A R 28

Q  HdkEdm: HEARE, BIRFEEPT A B R .

O #babE.: AR A N 3T R e AL B R, B e RO R

BdE R APAT R A R K H A FE TR e, (H &g RA— g £ miim. #lan,
LA PRPAT — EH PSRN T A a5 L, REAEE— S5 DL IRSEE LT
B S5 v 7L

Flink A8 T MPATAA, X0 T AEAEEEOVE M : R msr d FERFs: b
ML A R EE . AR RE T T, BR A SR B AP AT AR B SR A 2 [a] ) P TR s
TEZAL R

8.1.2 Flink, #EREEINBARAEIEE

7f Apache Flink ', 7] {# | DataStream API 5 o 5 245 ¥p [5] TAE, F74# H] DataSet API
57 7% E P E TAE. Flink /£ A MIEFREIREZETEE TEOVHARMIK R tHNH,
A FEEE G2 T A N JE SRR S B AREE], DRI m Ak R AR R B S A A FH A (R RE S

A FEARE A A TR BAERAE Flink WA ALEE, XFT Flink )& # 7, A 8
AT BRI ZE 7. %, PR A Flink XF A3 FUORJC 58w 12517 Ab
PiAR APL iz 4T T [F— A A AT 51 2 1 X2 —MfE B H )R sR KR R 460

8.2 %% Flink

AATK 118 Apache Flink 11 R #0022 3 5L 2
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Flink "[i247 7T Linux. OS X 1 Windows ¥\ 58 . 4247 Flink I, HE— 1) 22 7
TG Java 7.x (BT R A o Gn 2R FH P TAE T Windows 3855 |, mJ 151 https://ci.apache.
org/projects/flink/flinkdocs-release-1.4/start/flink on windows.html VA& E#AEfa /g, H A iF
AR 1 WAT B E XA % B A Windows [iZ 47 Flink.

W Nyar S, AIEE HEH Java A .

java -version

T Java 8, it 45 B0 F TR

java version "1.8.0 111"
Java (TM) SE Runtime Environment (build 1.8.0_111-bl4)
Java HotSpot (TM) 64-Bit Server VM (build 25.111-bl4, mixed mode)

1. T# Flink

e ] U7 7] https://flink.apache.org/downloads.html, Jf &% 5% v & A I<H) Apache
Flink il S, 4ni&l 8.3 Fross

Gy ‘@' ] https:/flink.apache.org/downloads.htm E| - {3
" H
ﬁ, : Downloads
3 L FI i n I( Latest stable release (v1.4.2)
Binaries

‘ Source
Verifying Hashes and Signatures

Maven Dependencies

Home

Update Policy for old releases
Introduction to Flink All releases
Flink Use Cases

Latest stable release (v1.4.2)
Powered by Flink

Apache Flink® 1.4.2 is our latest stable relaase.
Ecosystem An Apache Hadoop installation is not required to use Flink. If you plan to run Flink in YARN or process data stored in HDFS then

select the version matching your installed Hadoop version,

Community & Project Info
The binary releases marked with a Hadoop version come bundled with binaries for that Hadoop version, the binary release without

How to Contribute bundled Hadoop can be used without Hadoop or with a Hadoop version that is installed in the enviranment, i.e. this version can
pick up a Hadoop version from the classpath.

Flink Blog ; .
Binaries
Secala 2.11

Documentation ~ Without bundled Hadoop® Download (asc, mds)
Quickstart 3 Hadoop® 2.8 Download (asc, mds)
Flink on GitHub ¥ Hadoop® 2.7 Download (asc, mds)

Hadoop® 2.6 Download (asc, mds)

: Jownload (asc, mdé
Project FAQ Hadoop® 2.4 Download (asc, mds)
Fl ]

@ApacheFlink 5 Source

%] 8.3
7 Download Wil %K Hadoop 2.8, FifiJ5 n fEM Yaas T & BIAH N S akoi i, i 8.4
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FIT7IN o

(€ ﬁ] @ www.apache.org/dyn/closer.lua/flink/flink-1.4.2/flink-1.4.2-bin-hadoop28-scala_2.11.tgz
] Home » Dyn About - Projects People ~ Get Involved ~

APACHE

SOFTWARE FOUNDATION

We suggest the following mirror site for your download:
http://apache.mesi.com.ar/flink/flink-1.4.2/flink-1.4.2-bin-hadoop28-scala_2.11.tgz

Other mirror sites are suggested below.

It is essential that you verify the integrity of the downloaded file using the PGP signature ( .asc file) or a hash ( .md5 or .sha= file).

Please only use the backup mirrors to download KEYS, PGP and MDS sigs/hashes or if no other mirrors are working.

HTTP

http://apache.claz.org/flink/flink-1.4.2/flink-1.4.2-bin-hadoop28-scala_2.11.tgz
http://apache.cs.utah.edu/flink/flink-1.4.2/flink-1.4.2-bin-hadoop28-scala_2.11.tgz
http://apache.mesi.com.ar/flink/flink-1.4.2/flink-1.4.2-bin-hadoop28-scala_2.11.tgz
http://apache.mirrors.hoobly.com/flink{flink-1.4.2/flink-1.4.2-bin-hadoop28-scala_2.11.tgz
http://apache.mirrors.ionfish.org/flink/flink-1.4.2/flink-1.4.2-bin-hadoop28-scala_2.11.tgz
http://apache.mirrors.lucidnetworks.net/flink/flink-1.4.2/flink-1.4.2-bin-hadoop28-scala_2.11.tgz

http://apache.mirrors.pair.com/flink/flink-1.4.2/flink-1.4.2-bin-hadoop28-scala_2.11.tgz

K 8.4

AL F# 1 flink-1.4.2-bin-hadoop28-scala 2.11.tgz, Xt ZEHTHIIRA (TEATRESE) .
55 FEGsee)a, MrEC 3 SC . A Mac B8 Linux Hlgs L, nli@qT tar 5%, WA 8.5
FIrs o

Moogie:~ sridharalla$ tar -xvzf flink-1.4.2-bin-hadoop28-scala_2.11.tgz
x flink-1.4.2/

x flink-1.4.2/1ib/
X flink-1.4.2/1ib/flink-dist_2.11-1.4.2.jar

%] 8.5

2. &% Flink
e T B0 Y AT H SR % HT B Apache Flink (0 &, W1 K.

cd flink-1.4.2
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FHOR N U IE 8.6 Jtm.

Moogie:flink-1.4.2 sridharalla$ 1s
LICENSE README . txt conf 1 opt

NOTICE bin examples resources

% 8.6
3. BoiAH Flink &£8F
I bin CHEYEH R RABIA, BIaf )5 AR EERE

./bin/start-local.sh

—HIz T 7 LA, BYRIE 25 A R
F http://localhost:8081 4L 7Y JobManager ') Web Fif i, fffi fr— U)A4b T 1E #1817 IR
X B, Web 8w 27—~ 0] H 1Y Task Managers sS4, 1 8.7 iz

“— ad @ @) localnost:8081/# /overview o @ % oI D =

,& Apache Flink Dashboard Overview

]
_— .1 Total Jobs
_—
Task Managers Running o
. 1 Finished
Task Slots
Canceled
D 1 Failed 0]
fAvailable Task Slots
Running Jobs
Completed Jobs

K] 8.7

B E logs Hax iy HESU, IEATHE-—PIGUE4HT RGtAL Tia4mR3Es, Wk
TR

tail log/flink-*-jobmanager-*.log

fan 25 R n & 8.8 flrai
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Moogie:flink-1.4.2 sridharalla$ tail log/flink-*-jobmanager-*.log

2018-04-27 13:38:50,400 INFO org.apache.flink.runtime. jobmanager.JobManager Starting JobManager actor

2018-04-27 13:38:50,405 INFO org.apache, flink.runtime.blob.BlobServer Created BLOB server storage directory /var/folde
rs/vw/Syxz8wlj31s11f9%4tpj4n2_h@oodgn/T/blobStore-02f217cf-9d4d-4ce9-9351-769b543ddbce

2018-94-27 13:38:50,408 INFO org.apache.flink.runtime.blob.ElobServer Started BLOE server at 0.8.0.0:57213 - mox concu
rrent requests: 580 - max backlog: 1000

2018-04-27 13:38:50,492 INFO org.apache.flink.runtime. jobmanager.JobManager Starting JobManager at akka.tcp://flink®localhos
t:6123/user/jobmanager.

2018-04-27 13:38:50,492 INFO org.apache, flink.runtime. jobmanager .MemoryArchivist Started memory archivist akka://flink/user/archi
ve

2018-04-27 13:38:50,5@2 INFO org.apache. flink.runtime. jobmanager.JobManager JobManager akka.tcp://flink®localhost:6123/user/
jobmanager was granted leadership with leader session ID Some(@0000000-2200-2000-0000-202000000000) .

2018-04-27 13:38:50,505 INFO org.apache.flink.runtime.clusterframework.standalone.5StandaloneResourceManager - Tryilng to associote with JobMa
nager leader akka.tcp://flink@localhost:6123/user/jobmanager

2018-04-27 13:38:50,510 INFO org.apache.flink.runtime.clusterframework.standalone.StandaloneResourceManager - Resource Manager associating w
ith leading JobManager Actor[akka://flink/user/jobmanager#-1691988345] - leader session 00000000-0000-0000-0000-000000000000

2018-04-27 13:38:51,561 INFO org.apache.flink.runtime.clusterframework.standalone.StandaloneResourceManager - TaskManager ©75697flebad9bc592
©62c69d1fb85311 has started.

2018-04-27 13:38:51,563 INFO org.apache.flink.runtime.instance.InstanceManager - Registered TaskManager at 10.0.9.183 (akka.tcp:/
/flink@moogie.local :57215/user/taskmanager) as bbab4039cb58b029ccfcebiadecd?/720. Current number of registered hosts is 1. Current number of al
ive task slots is 1.

%] 8.8
*4{# H Scala Shell 5, 4N T 5l iy 4

./bin/start-scala-shell.sh remote localhost 6123

XFMVEE R U 8.9 P

Moogie:flink-1.4.2 sridharalla% ./bin/start-scala-shell.sh remote localhost 6123

Starting Flink Shell:

log4j:WARN No appenders could be found for logger (org.apache.flink.configuration.GlobalConfiguration).
log47:WARN Please initialize the log4j system properly.

log4]:WARN See http://logging.apache.org/log4j/1.2/faq.html#noconfig for more info.

Connecting to Flink cluster (Chost: localhost, port: ©6123).

|i
w W

elel

iTUr
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SN T B a2 TN -

val dataSet = benv
.readTextFile("OnlineRetail.csv")
dataSet.count()

o gk BN 8.10 Tz s

val dataSet = benv.readTextFile("OnlineRetail.csv")
: org.apache. flink.api.scala.DataSet[String] = org.apache.flink.api.scala.DataSet@3815a7d1

dataSet. count()
Submitting job with JobID: fbf2alb91992986f8619eb9b2be2dcl®. Waiting for job completion.
Connected to JobManager at Actor[akka.tcp://flink@localhost:49293/user/jobmanager#-2051465536] with leader session id @2000000-0000-0000-0000-

@4/27/2018 15:37:35 Job execution switched to status RUNNING.
04/27/2018 15:37:35 DataSource (at $lineB.$readffiwifinSsinssinsSiwssiwssinssintsindsiwtsinwstinssintsinwtsinwssiwsdinddinddiwdsiwidinidingsi
WESIWESiwESiwSSinsSinsSiwssiwssiwssingsiwdsid(1/1) switched to SCHEDULED
04/27/2018 15:37:35 DataSource (at $lineB.$read$SiwisinssiwssiwsSiwssiwssinssindsindsindsiwssiwssinssiwtsiwssiwsdinddinddiwdsiwidinssingsi
WESIWESiwEFiwsSiwsSintSiwsSiwssiwssiwidiwdsi)(1/1) switched to DEPLOYING
@4/27/2018 15:37:35 DataSource (at $line8.$read$$iwidiwsSiwsSiwssinssinssinssinidinidinttintsintsintsintsintsintsinddinddindsintsintsinisi
WESIWESIWESIWESIWES WSS IwWES WSS 1wESiwdsiwd31)(1/1) switched to RUNNING
04/27/2018 15:37:35 DataSink (org.apache.flink.api.java.Utils$CountHelper@75aa7703)(1/1) switched to SCHEDULED
@4/27/2@818 15:37:35 DataSink (org.apache.flink.api.java.Utils$CountHelper@75aa77@83)(1/1) switched to DEPLOYING
B4/27/2018 15:37:35 DataSink (org.apache.flink.api.java.Utils$CountHelper@75aa7783)(1/1) switched to RUNNING
Qa/27/2018 15:37:36 DataSource (at $lined.$readf$iwifinSSintsinsSiwssiwssinssindsindsintsinstinssinssintsinwtsinsdinddinddiwdsinitinitingsi
WESiWESiwdFindSiwssintSiwssiwssinssiwddinddid(1/1) switched to FINISHED
04/27/2018 15:37:36 DataSink (org.apache.flink.api.java.Utils$CountHelper@75aa77@3)(1/1) switched to FINISHED
Ba/27/2018 15:37:36 Job execution switched to status FINISHED.
: Long = 65500

A 8.10

WL S AR, A B AR R ET 5 AT N

datasSet
.first (5)
.print()

XM ZE R AN 8.11 flT7is

I map(), FTPRAT ] LAV HERAE, W R s
dataSet

.map(x => x.split(",") (2))

.first (5)
.print()

of v 2t R AN & 8.12 itz
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dataSet. first(5).print()
Submitting job with JobID: 2b31324ec79f774ablc9boaa35b64bbe. Waiting for job completion.
Connected to JobManager at Actor[akka.tcp://flink@localhost:49293/user/ jobmanager#-2051465536] with leader session id 02000000-0000-0000-0000-
L616150% %5 01515166 5 8
P4/27/2018 15:38:59 Job execution switched to status RUNNING.
04,/27/2018 15:38:59 DataSource (at $line8.%read$Siwdsinstinisintdiwdsinddintsinwssinitintsindsinstintsindsintdintsinvsisinstindsiwtdinsdinisi
WISLWETinESinEinsTiwdSiwssiniSiwisiwssinwdsid(1/1) switched to SCHEDULED
04/27/2018 15:38:59 DataSource (ot $line8.3read$$iwdSindsindsinssindSindsinsdinssindsinsdindsintsinssiwdsintsindsinssinssindsintdinssinisi
WESLWES W SinEFiwESiwsSiwssindSindsinwsSingsi)(1/1) switched to DEPLOYING
04/27 /2018 15:38:59 DataSource (at $1line8.%read$SiwdsinsdinisindtinwidingdinsdinssindsinsdindtinddinisinwdsingdindsinsdinsdingSintdinsbinisi
WESIWES WIS IWEE LSS WSS IS iwd s inssiwssiwdsi1)(1/1) switched to RUNNING
04/27/2018 15:38:59 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(DataSet.scala:82@))(1/1) switched to SCHEDULED
04/27/2018 15:38:59 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(DataSet.scala:820))(1/1) switched to DEPLOYING
04/27/2@018 15:38:59 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet.first(DataSet.scala:8287)(1/1) switched to RUNNING
@4/27/2018 15:38:59 DataSink (collect())(1/1) switched to SCHEDULED
04/27/2018 15:38:59 DataSink (collect())(1/1) switched to DEPLOYING
04/27/2018 15:38:59 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(DataSet.scala:828))(1/1) switched to FINISHED
04/27/2018 15:38:59 DataSink (collect())(1/1) switched to RUNNING
B4/27 /72018 15:38:59 DataSink Ccollect())(1/1) switched to FINISHED
Q427 /2018 15:38:59 DataSource (at $1line8.3readdSiwdSindtintsiwiiiwisinddinsdiwitindsintdindsinsiinssindsiwtdinddinssiwstindsinddinesinisi
WESLWESIWILiwE S iwsSiwdSinddiwddinsdiwssiwidsid(1/1) switched to FINISHED
Q4/27/2018 15:38:59 Job execution switched to status FINISHED,
InvoiceMo,5tockCode,Description,Quantity,InvoiceDate,UnitPrice,CustomerID, Country
536365, 85123A, WHITE HANGING HEART T-LIGHT HOLDER,6,12/1/1@ 8:26,2.55,17850,United Kingdom
536365,71053,WHITE METAL LANTERN,6,12/1/10 8:26,3.39,17850,United Kingdom
536365, 844068, CREAM CUPID HEARTS COAT HANGER,8,12/1/1@ 8:26,2.75,17850,United Kingdom
536365,84029G,KNITTED UNION FLAG HOT WATER BOTTLE,6,12/1/1@ 8:26,3.39,17850,United Kingdom

K 8.11

dataSet.map(x => x.split(",")(2)).first(5).print()
Submitting job with JobID: 6513e762d3a224dfa3ba3a611d5a8136. Waiting for job completion.
Connected to JobManager at Actor[akka,tcp://flink@localhost:49293/user/jobmanager#-2851465536] with leader session id D0@RA00-0000-0000-0000-
A02R00220008 .
B4/27/2018 15:39:51 Job execution switched to status RUNNING.
04/27/2018 15:39:51 CHAIN DataSource (at $lined.3$read3$inddiwddiwsdinddindsindsintdindsinddindsindsindsiwsdinsdindsintsinddinddinddinwiding
FiwESinFind S iwddindsinisindSiwisinddinisindsindsi) > Map (Map at $linel3.3read3$inSFinddinddiinddinddinsdinwssinssindsinddinidinddinwsdinidings
SIS inSdinsSintSindSindsindsindindSinssinssinsdinssinsSinssindsindsinddinisins. <init>(<console>:65))(1/1) switched to SCHEDULED
04/27/2018 15:39:51 CHAIN DataSource (at $line8.%readfSiwidiwidiwsdiwssiwtitindsintsindsinddinwisiwtsiwdsiwstiwsdintsintsingsintdingdinising
SinSSiniintdiwsdindTiwsSiwtsiwEsinwdtiwisinsSingsi) —= Map (Map at $linel3.%read$3insFinddintsintdindtinstinssinssindsintsiwiiindsinwsdintsings
iwESinddinddinssingtindsingtindtinddindsintsiwidivitinstintsinisingsingdingsingsSing. <init>(<console>:65))(1/1) switched to DEPLOYING
04/27/2018 15:39:51 CHAIN DataSource (at $line8.$read$3$iwdiwddiwddiwssinsdinddindsindtinddiwdsintsinddiwddinsdintdinssinddinddingdinising
$iwdEiwiSindindsindsinsSiwssiwsbiwidiwssiwdsiwgsi) > Map (Map at $linel3.3read3$iwSdinwSdiwidinddinddindIinssinssinisinddinidinddiwidiwddings
IWES IS inSdinETindsindSindsindsinddindSindsinwdsiwsdinsinddindsinisinddinddindding. <init>(<console>:65))(1/1) switched to RUNNING
04/27/2018 15:39:51 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(DataSet.scala:820))(1/1) switched to SCHEDULED
@4/27/2018 15:39:51 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(DataSet.scala:820))(1/1) switched to DEPLOYING
P4/27/2018 15:39:51 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(DataSet.scala:820))(1/1) switched to RUNNING
04/27/2018 15:39:51 DataSink (collect())(1/1) switched to SCHEDULED
04/27/2018 15:39:51 DataSink (collect())(1/1) switched to DEPLOYING
B4/27/2018 15:39:51 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet.first({DataSet.scala:820))(1/1) switched to FINISHED
B4/27/2018 15:39:51 DataSink (collect())(1/1) switched to RUNNING
04/27/2018 15:39:51 DataSink (collect())(1/1) switched to FINISHED
04/27/2018 15:39:51 CHAIN DataSource (at $lined.3$read3$iwddiwddiwsdinddindsindtinddindtinddindsinddindsiwddindiindtintsinddinddinddinising
SinES IS IS indinsSinsSiwEsindbiwisinssingsingsi) > Map (Map at $linel3.%read$$inStinSdintsinddindsinsiinssinssindsinisinddinsdinsidinsdings
WSS iwsS i intSiwssintsind tintsinddindsiwisinisinstiwttintsinssintsinwidinddinising. <init>(<console>:65))(1/1) switched to FINISHED
B4/27/2018 15:39:51 Job execution switched to stotus FINISHED.
Description
WHITE HANGING HEART T-LIGHT HOLDER
WHITE METAL LANTERN
CREAM CUPID HEARTS COAT HANGER
KNITTED UNION FLAG HOT WATER BOTTLE

K 8.12

N

dataSet
.flatMap (x => x.split(","))
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.map (x=> (x,1))
.groupBy (0)
.sum (1)
.first(10)
.print()

Sf V. 2h SR anE 8.13 Atz

(,25447)

c ",95

( 1 HANGER ,3@)

( 3 TIER,1)

( 4 PURPLE FLOCK DINNER CANDLES,4)

( BACK DOOR ",31)

( BAROQUE",3)

( BILLBOARD FONTS DESIGN",12)
( BIRTHDAY CARD,28)

( BLUE",1)

A 8.13

8.3 4£JH Flink 5&#% Ul

i Flink 28F UL, wE&EIFRMEFTRZITAR, HFiE—PHRAEEE
FAEMY AT SS o H AR FEAE RS BRI . BOVE A b 8 2 A b AR Ar] ) @ Jd i
BAERZE, A XA ) @ AT 2 W Az R .

] 8.14 .7~ | Completed Jobs %15 .

“— & O ) localhost:8081/#/completad-jabs w 3 1 + N 0 = S

&k Apache Flink Dashboard Completed Jobs

Start Tir End Time Duration ob Name b I Tax
2018-04-29, 19:02:17 2018-04-20, 18:02:19 1= Flink Java Job at Sun Apr 28 18:02:17 EDT 2018 50d7a891cf8a85dd31e6d921722fc89623 nnu n nuu
2018-04-27, 16:02:21  2018-04-27, 16:02:23 13 Flink Java Job at Fri Apr 27 16:02:21 EOT 2018 731449262711 3dbeBdad 1 fedFabERE nﬂn 0! nﬂu

2018-04-27, 16:02:06 2018-04-27, 16:02:06 359ms= Flink Java Job at Fri Apr 27 16:02:05 EDT 2018 bb7c4f089923bbad93fbb2edeab05818  ARDCA 0|00

K 8.14

fijm, I EBRCHITE, IHFHEESMENVHATHIRETFEA AN, WK 8.15 Fix.

B an, wfEFEAER Timeline LA [ E ZE R, WK 8.16 .

& 8.17 7~ | Task Managers 1MV, VLA TS EHEES . XA B T34 THE
(155 B BLAs M B AR S .
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< C w

&k Apache Flink Dashboard

Owerview

= Running

Hated Jobs

lask Managears

= Job Manager

Submit nev

(i) localhost: 8081/#jobs/50d7891cf9a86dd31e6d9 2172 209623

Flink Java Job at Sun Apr 29 19:02:17 EDT 2018

Flathap -> Map -> Groug

DataSooros (al Hesl Seacdii
wS§iwEE wiSimSEiw ESiwSSinG §iws
SRSl E S ESw Sk in S SSwSS
WS hE S WIS S BEiw S5 wE §ra
SanESmE S EEw B w S S SR SE|

S RS w3
-= FlatM

ap |Faifvap ot Hinel 1. Sreadds
S WSS WESAWES wESIWEE WSS W
v bk b dimid i ed §

o Wik e EE e SSw S S el xin
Rxjonansolas GRS > Map Wap at Sinal1.5
readSE wik wis w it Sl i tiv s
SR R T S SR T

GroupRoduca
Asduce SUM1)

Grenan Fachucs [BroupFechics al or
gapachefink.nplacsia. OninS
o, lirwt | Data St soalac 820

e

RN

Data Sinik

4 DatafSink [collect()

P

+ I D =

B E WSS WS w B i SEw S W EE

i b w B B wiSa S iy

S w S WSS S E S S WS w L
i nite| < on soiec

N
=» Combino{EU N[}

Subtasks

Aggregate task statistics by TaskManager

2018-04-28, 2018-04-29, 13
18:02:17 19:02:19

CHAIN DataSource (at

Slined . Sread 55w iwsEwaEiwdSiwS Siw b Sivd Bhw S Sind S iwi SwS Siwd BiwSSiwddiwsSwES wdEw 3 S wbBiws Siw S S G BiwiSwS S iwh SiwSSiwS Biwss
{Flathap at

Hline11. Sread b SiwE SiwESwEEiwiEw S iwbSiwESiw S SiwiSiw S S Siw EBrw Siw S b S SiwEbiwSEw b S wiSw S iw b Sin S Sw S Siw B Siw S S Siws:
<init={<console>:65)) -> Map (Map at

Slire 11 Sreadi it S i RiwEliwEtiw i it iwsSiwESint Sin e Siw SR S a S SiwE v aESiwE R W SR w s i w SR W RS WS S Swa SiwE SiwESinE BiwE:

<inits(zconsoles B8]} -= Combine(SUMI{1))

K 8.15

@& Apache Flink We X ®. Apache Flink: 2. Apache Flink 1 . Apache Flink 1 2. Apeche Flink: * ®. Apache Flink 1.0 X a Jbingstart-scalz X I your Mac do

a apache (Enk sal X
v @ "

I localhost:8081/#jobs/50d7a91:M9a05dd 31 a6d 9217 221cB62 3 limeline

in O & S

Flink Java Job at Sun Apr 29 12:02:17 EDT 2018

@& Apache Flink Dashboard 0/ol@lolsf@lolofo

Timelina

Scheduled

. CHAIN DataSource (at $lineB Sread SSm$SiwbhiwSEwsSiwSiwdEiwsSiwsSiv s SiwHiwsSwEsiwsSind SiwsbiwISinwsSiwiSiwSSwiSiwbsind SiwsSwSSiwEbiwsSiwESiwiSiwdEinwd S iwssi
ask Managers

Reduce [SUM{1})

= Job Manager

a0o Qoo 200 400 G00 a0o 000 200 4
19:02:7 19:02:18 19:02:18 19:02:18 19:02:18 19:02:18 19:02:19 189:02:19 18:02

K 8.16

“ (T @ localhost:B081/4# /taskmanagers - @ v * 0
& Apache Flink Dashboard Task Managers
ﬂ: O
= Running Jobs
- akka. tep/Mink@moogie. local:57215 57217 2018-04-24, 1 1 8 16.0 GB 1.00 GB 841 MB

fusartaskmanager 19:03:57

® Completed Jobs

i Tasl

Managers

= Job Manager

X Submit new Job

K 8.17
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“— & o ) localhost=8081/#/taskmanager/67 5697 ebad9bc5 9 262c60d1fbEE311/log e i rn @ =
g Apache Fiink Dashboard Task Manager
Logs
= 2
2018-84-27 13:38:49,151 INFO org.apache.flink.runtime. taskmanager. TaskManager = = === === ===
2018-84=-27 13:38:49,153 INFO org.apache.flink.runtime.tackmanager.TaskManager = Starting TaskManager (Version: 1.4.2, Rev:@dedcB85, D
ate:; 28,92, 2018 @ 12:53:14 UTC)
2018-84-27 13:38:49,153 INFO org.apache,flink.runtime, taskmanager.TaskManager = 05 current wser: sridharalla
2018-84-27 13:38:49,441 WARN org.apache.hadeop.util.NativeCodeloader — Umable to load native-hadoop library for wour platfor
M... Using builtin-java classes where applicable
2818-84=27 13:38:49,5081 INFOD org.apache.flink.runtime.taskmanager.TaskManager = Current Hadoop/Kerberos user: sridharalla
2018-04-27 13:38:49,5@1 INFO org.apache. flink. runtime. taskmanager. TaskManager = JWM: Java HotSpot(TM) 64-Bit Server W - Oracle Corp
oration = 1.8/25.172=b11
2818-84-27 13:38:49,501 INFO org.apache.flink.runtime. taskmanager.TaskManager = Maximum heap size: 1824 MiBytes
2018-84-27 13:38:49,581 INFO org.apache.flink.runtine.taskmanager.TaskManager —  JAVA_HOME: (not set)
2818-84-27 13:38:49,585 INFOD org.apache.flink.runtime.taskmanager.TaskManager Hadoop version: 2.8.@
2018-04-27 13:38:49,505 INFO org.apache, flink. runtime. taskmanager.TaskManager - JVM Options:
2018-84-27 13:38:49,585 INFO org.apache.flink.runtime.taskmanager.TaskManager - =3 +UseG160
2818-84-27 13:38:49,585 INFD org.apache.flink.runtime, taskmanager.TaskManager - -¥ms1@24M
Z018-04-27 13:38:49,505 INFO org.apache. flink. runtime, taskmanager. TaskManager - —Xmx 19241
2018-84-27 13:38:49,585 INFO org.apache,flink.runtime, taskmanager.TaskManager - =¥ :MaxDirectMemorySize=8388687TT
2018-84-27 13:38:49,5@5 INFO org.apache.flink. runtime. taskmanager.TaskManager - -Dlog. file=sUsers/sridharalla/flink-1.4.2/lo0g/f11
nk-sridharalla-taskmanager-8-Moogie. local. log
2818-84-27 13:38:49,585 INFO org.apache.flink. runtime, taskmanager. TaskManager = -Dlogd].configuration=file: /Users/sridharalla/flL
nk-1.4,2/conf/logdj.properties
2818-84=27 13:38:49,5385 INFO org.apache.flink.runtime.taskmanager.TaskManager = =Dlogback. configurationFile=file: fUsers/sridharal
la/ flink=1.4.2/conf/ logback.xml
2818-84-27 13:38:49,585 INFO org.apache. flink. runtime.taskmanager.TaskManager — Program Arguments:
2818-84-27 13:38:49,586 INFOD org.apache.flink.runtime.taskmanager.TaskManager configDir
28168-84-27 13:38:49,586 INFO org.apache. flink. runtime. taskmanager.TaskManager = fUsers/sridharallasflink-1.4.2/conf
2818-84-27 13:38:49,586 INFO0 org.apache.flink.runtime.taskmanager.TaskManager Classpath: fUsers/sridharallafflink=1.4.2/1ib/flink
python_2.11-1.4.2. jar: /Users/sridharalle/flink-1.4.2/1ib/ flink-shaded-hadoop2-uber-1.4.2. jar: /Users/sridharallas flink-1.4.2/1ib/logdi-1.2.17. jar: /U
sers/sridharalla/flink=1.4.2/1ib/s1fdj=1logdjl2=1.7.7.jar: fUsers/sridharallasflink=1.4.2/1ib/flink=dist_2.11-1.4.2.jar:::
2818-84-27 13:38:49,506 INFO org.apache,flink.runtime,taskmanager.TaskManager - — _— e

A 8.18

Metrics PR 7S | 5 HAFA CPU HAH ST EE S, Wi 8.19 fzxs.

“— ey 'I:h i localhest:B081/#askmanager/675697 flebadabe 5926 2c6941fhB5311 /metrics s T:.? ﬁ |||J
@& Apache Flink Dashboard Task Manager
Metrics

#& Ove
= Running .

Overview

Comple
Sr217T 1 1 8 16.0 GB 1.00 GB 641 MB

Memory
JVM (Heap/Non-Heap)

Heap 1.00 GB BE1ME 1.00 GB
Non-Heaps 52 .8 MB 51.6 MB 1B
Total 1.056 GB 912 MB 1.00 GB

Outside JVM

Diract T 263 KB 263 KB
Mapped [¥] nBg DB
Network

Memory Segments

&l 8.19



% 8 #  Apache Flink fttAbFE 4> #r « 251+

7k, ERENENLIRAE TAR, FFACEFE Scala Shell F19w 5 KA A%, WK 8.20
FIT7R o

&« & o @) localhost:8081/#/submit o @ oy + IN D

& Apache Flink Dashboard Submit new Job

g Overview Uploaded Jars

Add New 4=

& 8.20

8.4 RLALIE oM

Apache Flink H1 A HE o3 M 57000 B N ZEAEL,  Flink {6 FAH A 1) APT AL 3 P Ff
FKA oA, DRI B ERN R, CMEARRS SRR ASE W i B8 2 [a F .

ATRAE OnlineRetail.csv SRt FIFEARKYE 2T —Lathribll. tsh, @&¥nE
cities.csv Al temperature.csv LAFRAT B 2 I iEFEHE1E -

8.4.1 IZEHUHHF

Flink B2 Z M &R, FENEE KSR P A RS . Hrp, 28R
AT I B AH N PR 7 v

1. XHiR

SCAFIERT A R4 APT 347135251

O  readTextFile(path)/TextInputFormat: & 17 152 H SCAHF IF LA 457 5 =GR [A]

Q readTextFileWithValue(path)/TextValuelnputFormat : 1% 17 135 L S, FFAE N
StringValues ¥ H.ix A, X H, StringValues A1 28 {7 F£FH .

O readCsvFile(path)/CsvinputFormat: fi#HT HIZ S5 (B —ANFRF) 40 B - B i)
A, FFREITATE ] DataSet. 24 8L POJO;  [RIIN & SZTRFEE A Java 26
e H: Value X 7B R
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O readFileOfPrimitives(path, delimiter)/PrimitivelnputFormat: ¥ F 25 %€ 1Y) 70 b <7 ik
M (B0 — N5 8) abair . JRIEEdERA (a0 String 5% Integer)
A

O readHadoopFile(FileInputFormat, Key, Value,path)/FileInputFormat: €/ & — />
JobConf, Jfifiid FileInputFormat. Key ZE#1 Value 28 T8 & RS B2 HEUCAF,
F¥ HAE N Tuple2<Key, Value>-7 LLiR [A] .

O  readSequenceFile(Key, Value, path)/SequenceFileInputFormat: €)% —7 JobConf,
J+F]H SequenceFileInputFormat 287 | Key 2541 Value 2B M 5 & W EG4E 1 2 H L
4, BE B HAE N Tuple2<Key, Value>iz [A] .

2. ETHRARIR

T HEAGWIE (FlanAlE R B FEEdE454) v AR T %1 APT 1325

O fromCollection(Seq): M Seq H 8% —> DataSet. & 7 H) 4= oz AN AHH [F] Y

d fromCollection(Iterator): M Iterator Y% —-> DataSet. 1%ZKT5E | LA CAz1R (A

O fromElements(elements: *): MZ5 € XS L7 51 b 1] 4 — ™ DataSet, 4=#X6 G20
NIE—RH,

O fromParallelCollection(Splittablelterator) : M 1% A€ 25 1 UL I 17 7 X ) &8 — >
DataSet. ZRFHE5E /IEAAFR A 7T 3R B BHE R

O generateSequence(from, to): 745 i€ A fH LAIEAT 7 XA — N7 P71 .

3. BHIE

WA CHE SO A T4 APT 4T3 EL

Q readFile(inputFormat, path)/FileInputFormat: 2 Fh S04 Ak = .

Q createInput(inputFormat)/InputFormat: 2 Y5iE FH 4 A% .

NHEE AR — API, Bl readTextFile(). J#id1% API L — N SCARRE A — 3
fF R SCAR S« HDFS 30/ Amazon s3 3Cf5%) M%K% DataSet 1. iX— DataSet
BE TEANEIERRI A E, R a 4T TB 2

THRIL 27K T OnlineRetail.csv SCAA I INZR 7~ .

val dataSet = benv.readTextFile ("OnlineRetail.csv")
dataSet.first (10) .print ()

ORI %% 5 i) DataSet FH AN 2, XRS5 R A0 R B
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InvoiceNo, StockCode,Description,Quantity, InvoiceDate,UnitPrice,Custome
rID,Country

536365,85123A,WHITE HANGING HEART T-LIGHT HOLDER,6,12/1/10
8:26,2.55,17850,United Kingdom

536365, 71053, WHITE METAL LANTERN,6,12/1/10 8:26,3.39,17850,United Kingdom
536365, 844068, CREAM CUPID HEARTS COAT HANGER,8,12/1/10
8:26,2.75,17850,United Kingdom

536365,84029G, KNITTED UNION FLAG HOT WATER BOTTLE, 6,12/1/10
8:26,3.39,17850,United Kingdom

536365, 84029E, RED WOOLLY HOTTIE WHITE HEART.,6,12/1/10
8:26,3.39,17850,United Kingdom

536365,22752,SET 7 BABUSHKA NESTING BOXES,2,12/1/10
8:26,7.65,17850,UnitedKingdom

536365,21730,GLASS STAR FROSTED T-LIGHT HOLDER,6,12/1/10
8:26,4.25,17850,United Kingdom

536366,22633,HAND WARMER UNION JACK,6,12/1/10 8:28,1.85,17850,United
Kingdom

536366,22632,HAND WARMER RED POLKA DOT,6,12/1/10 8:28,1.85,17850,United
Kingdom

AERIN, B ATHNERRNAEYE AT, BT I osLbr AL, 8 filter()
PR A L — AT E AT N2
NS s 7 SR mEGE AR, PR T E—ATNES, s Ja iR [Fl—)> DataSet.

val dataSet =benv
.readTextFile ("OnlineRetail.csv")
.filter (! .startsWith("InvoiceNo"))
dataSet.first (10) .print ()

P n#% S i DataSet PN 2, W s

536365,85123A, WHITE HANGING HEART T-LIGHT HOLDER, 6,12/1/10
8:26,2.55,17850,United Kingdom

536365, 71053, WHITE METAL LANTERN,6,12/1/10 8:26,3.39,17850,United Kingdom
536365, 84406B, CREAM CUPID HEARTS COAT HANGER,8,12/1/10
8:26,2.75,17850,United Kingdom

536365, 84029G, KNITTED UNION FLAG HOT WATER BOTTLE, 6,12/1/10
8:26,3.39,17850,United Kingdom

536365, 84029E, RED WOOLLY HOTTIE WHITE HEART.,6,12/1/10
8:26,3.39,17850,United Kingdom

536365,22752,SET 7 BABUSHKA NESTING BOXES,2,12/1/10
8:26,7.65,17850,United Kingdom

536365,21730,GLASS STAR FROSTED T-LIGHT HOLDER, 6,12/1/10
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8:26,4.25,17850,United Kingdom

536366,22633,HAND WARMER UNION JACK,6,12/1/10 8:28,1.85,17850,United
Kingdom

536366,22632,HAND WARMER RED POLKA DOT, 6,12/1/10
8:28,1.85,17850,United Kingdom

536367,84879, ASSORTED COLOUR BIRD ORNAMENT, 32,12/1/10
8:34,1.69,13047,United Kingdom

AHERIL, B FNEE AT AL R -

InvoiceNo, StockCode,Description,Quantity, InvoiceDate,UnitPrice,Custome
rID,Country

X F# N J5 i) DataSet, BT H E R 284
842 it

WIS R 4R DataSet W& —4T {24, # vl DataSet FHt h—NHTiH
DataSet. %40, iR A BBEEREANTRE 17 (FdE=k) , WalfEH filterO$AE .

THREISAER 7RI filterO¥R1E: HIL2BREdEkL: M5, M —1THESIE
FRIFIEL (eAb R 8)

val dataSet = benv.readTextFile ("OnlineRetail.csv")
filter(! .startsWith("InvoiceNo"))
.filter( .split(",").length == 8)

dataSet.map(x => x.split(",") (2))
.first (10) .print ()

XK 5 on#% )5 i DataSet PN, WF AT

WHITE HANGING HEART T-LIGHT HOLDER
WHITE METAL LANTERN

CREAM CUPID HEARTS COAT HANGER
KNITTED UNION FLAG HOT WATER BOTTLE
RED WOOLLY HOTTIE WHITE HEART.

SET 7 BABUSHKA NESTING BOXES

GLASS STAR FROSTED T-LIGHT HOLDER
HAND WARMER UNION JACK

HAND WARMER RED POLKA DOT

A, a4 DataSet 111 quantity %1, U1F frs:

dataSet.map(x => x.split(",") (3))
.first (10) .print ()
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S Gy Oy N Oy O @0 O Oy

Al

% 8 71 Apache Flink fItAbEE 7311 « 255

OB s N #% 5 11 DataSet TN, TR o

& Al DataSet 77 description A1 quantity 2544 il Jc2H, U0k frs:

dataSet.map(x => (x.split(",") (2), x.split(",") (3).toInt))
.first (10) .print ()

4 N #R J5 1 DataSet IR, W0 R as:

(WHITE HANGING HEART T-LIGHT HOLDER, 6)
(WHITE METAL LANTERN, 60)

(CREAM CUPID HEARTS COAT HANGER, 8)
(KNITTED UNION FLAG HOT WATER BOTTLE, 6)
(RED WOOLLY HOTTIE WHITE HEART., ©6)

(SET 7 BABUSHKA NESTING BOXES, 2)

(GLASS STAR FROSTED T-LIGHT HOLDER, ©0)
(HAND WARMER UNION JACK, 6)

(HAND WARMER RED POLKA DOT, 6)

% 8.1 XA FHd AT T ik agl, a5 A https://ci.apache.org/projects/
flink/flink-docs-release-1.4/dev/batch/dataset transformations.html DL | f#AH G A 2 .

7 8.1
¥ M i
map WD IR IFER—ITE, W FFR:
data.map { x => x_tolnt }
fatMap W — e R FER 0. 1 8 EZ N IuE, W FATR:
data.flatMap { str => str.split(" ") }
TE . — R ECR A P R A I T 0 X o Z R B LA B kS X, FE R 4B T
mapPartition | EEERISE RIE. BP0 X PR oRIEDGRT AT E—0KE1E, W Hpos:
data.mapPartition { in=>1mmap {( . 1)} }
filter THHBD LR B /R R A, IR iZ R EGR [9] TRUE [H){E
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Sk
2 M Wk
PR ORI EAT KRS, PR BREUR Bl TRUE Bt HR . R : RGEREREA
reduce SEM N M S RcE: BRSBTS R . HIRFI T RR:
data.filter { > 1000 }
K—HioRmnESE2R —Joxry, Wi, EEMEM PN oRmEasE2 P Ed. H
1], reduce #fErIge N T 2HIRAE L, 83 20 d 5 EIEE L. SRR EIm
reduceGroup -
FIr7s -
datareduce { + }
K—HEEES 2R —2E L. BRERETHNNEE reduce E. HIa, RKEE1ER
N T 28dE%E L, SE R — oA rEdESE B, XN RE R Bk
val input: DataSet[(Int, String, Double)]| = //[...]
val output: DataSet|[(Int, String, Double)]| =
aggregate input.aggregate(SUM, 0).aggregate(MIN, 2)
BRI 2 b, & ATEF% min, max. sum RS HPREEE, WF k.
val input: DataSet[(Int, String, Double)]| =//[...]
val output: DataSet|(Int, String, Double)] =
input.sum(0).min(2)
TR AR B, lE 2B TR, REFEPEEMAREICR, M5 DataSet
distinct HEEBREE DL, W PR:
data.distinct()
AL B B A S A 2 BT = R P B A AE Tk 77 52, i W {E ] JoinFunction
¥ nER o — iR sF FIH FlatoinFunction ¥ 7o &M H N TR EZA (8
504 Lz, WHEDR:
// In this case tuple fields are used as keys. "0" //1s the join //field on the first tuple
//'"1" 1s the jom field on the second tuple.
val result = mputl.join(input2).where(0).equalTo(1)
A[iE1d Join Hints f5 @ BT WIPATERZR) 770, WEREEG KM X T, AFFek
foi WA k. A A1 https://ci.apache.org/projects/flink/flink-docs-release-1.4/dev/batch/

dataset transformations html#join-algorithmhints DA | f#AH <5 B . WERAT A THE,

RGN A T RT S FRAR A N A 45 SR iU FE SRS, 2 R s

// ' This executes a join by broadcasting the first data set

// using a hash table for the broadcast data

val result = mputl.join(input2, JoinHint. BROADCAST HASH FIRST)
where(0).equalTo(1)

ia EE RS, join FHAUE M T3 HERE, AW join AN FE ZEiH L OuterJoin BY

CoGroup J- AR
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LR

2 !

b

OuterJoin

TEPADEE S EAT A2 AEeiEsE. AMPERRRIT W CNER) %R, FHAE
MEER 2 uERN . BRILZ A, R H—Mh AfFAEILECE, AMIFids (2. AEL
2D KPR . ILEEH o E A (BB A BB — 0= M null (B K E A
JoinFunction, FHRfoam X N —uzR; MELE AN FlatJoinFunction, Ff 703 %]
ot Z AN onE (B0 , W FAmR:
val joined = left.leftOuterJoin(right). where(0).equalTo(1) {
(left, nght) =>
val a = if (left = null) "none" else left. 1
(a, right)
h

coGroup

reduce B —YEMLMA . coGroup #— A EAFE LMBMRANL, RIFH
XL A ERGE AR . AR BB AU 3R ] . 529 AT U5 1] https://ci.apache.org/
projects/flink/flink-docs-release-1.4/dev api_concepts.html#specifying-keys, UL | & n{r]
7€ S coGroup . FHI/RE N T Fras:

datal.coGroup(data2).where(0).equalTo(1)

CIOSS

RPN AR R ILE (XBD , AR E RN fEATIEATRE, fH
CrossFunction ¥f ot 3= A F N —I0 3R, W T Pk

val datal: DataSet[Int] =//...]

val data2: DataSet|[String]| =//[...]

val result: DataSet[(Int, String)] = datal.cross(data2)

FEE, Cross & —RIHHEFREREME, BIEARRTERE L 2w, 2
crossWithTiny(). crossWithHuge() i 5 B K/ ST A2 40 T PAdears

union

FER AR SRR IR SR, W R A

data.union(data2)

rebalance

P E RS R IR T o X, LLEBREIE R . RAE map FHR A ER R, W
TR

val datal: DataSet[Int] =//[...]

val result: DataSet[(Int, String)] = datal.rebalance().map(...)

G 7 7 X

fEZe e bR R R PATIR A X Herh, ST RARE A BB KA A B £
AEREL W RFR:

val in: DataSet[(Int, String)]| =//[...]

val result = in.partitionByHash(0).mapPartition { ... }

B IX

fE%a e P B PATIEE 0 X o Hedr, BEnT AR e NN E . R IA AR B 3
REREL WP

val in: DataSet[(Int, String)]| =//[...]

val result = in partitionByRange(0).mapPartition { ... }
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LR

% ! W A
FahiaE R LR X . FEE, Z7EOGER T Rr B, W FRok:
val in: DataSet[(Int, String)]| =//[...]

val result = in

H € X IX

partitionCustom(partitioner: Partitioner[K], key)
PAHE & B 6 8 - B ERIEAE SRR a0 XK T A F R . S BoaT iR @ v e Ay
Bl BeRIA L 2 B B AP N E 1d B54% sortPartition() i FH 5E BH, 40 T Hio :
e IX val in: DataSet[(Int, String)] = //[...]
val result = mn.sortPartition(1, Order. ASCENDING).mapPartition {
..}
R A RAIET n NItk . Fistn @& THENEHE SR mAH 8@ E. »A-H
JaHIEAE I . S RTIR e VB AR R B e AN B BRI RPR:
val in: DataSet[(Int, String)]| =//[...]
// regular data set
val resultl = n.first(3)

First-n
/I grouped data set

val result2 = in.groupBy(0).first(3)

/I grouped-sorted data set

val result3 = in.groupBy(0).sortGroup(1,
Order. ASCENDING).first(3)

8.4.3 groupBy

groupBy i K de 51|53 | DataSet AT K A #E . groupByO=IH TR A1THY
Gl
A ar 4T Description #4770 40,  F4 L ET 10 2R 105K

dataSet.map(x => (x.split(",") (2), x.split(",") (3) .toInt))

.groupBy (0)
.first (10) .print ()

R AE BN 5 1Y) DataSet NS, W1 B s:

(WOODLAND DESIGN COTTON TOTE BAG, 1)
(WOODLAND DESIGN COTTON TOTE BAG, 1)
(WOODLAND DESIGN COTTON TOTE BAG, 6)
(WOODLAND DESIGN COTTON TOTE BAG, 1)



(WOODLAND
(WOODLAND
(WOODLAND
(WOODLAND
(WOODLAND
(WOODLAND

DESTIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESTIGN

% 8 i Apache Flink fitAbFE 53 Hr

COTTON
COTTON
COTTON
COTTON
COTTON
COTTON

TOTE
TOTE
TOTE
TOTE
TOTE
TOTE

BAG, 2)
BAG, 1)
BAG, 6)
BAG, 1)
BAG, 1)
BAG, 12)

* 250 »

(WOODLAND PARTY BAG + STICKER SET, 2)

(WOODLAND PARTY BAG + STICKER SET,16)
(WOODLAND PARTY BAG + STICKER SET, 1)
(WOODLAND PARTY BAG + STICKER SET,8)
(WOODLAND PARTY BAG + STICKER SET,4)
groupBy (I E U1 o

/‘k *

* Groups a {@link Tuple} {@link DataSet} using field position keys.

*

* <p><b>Note: Field position keys only be specified for Tuple
DataSets.</b>

*

* <p>The field position keys specify the fields of Tuples on which the
DataSet is grouped.

* This method returns an {@link UnsortedGrouping} on which one of the
following grouping transformation

* can be applied.

* <ul>

* <1i>{@link UnsortedGrouping#sortGroup (int,
org.apache.flink.api.common.operators.Order)} to get a {@link
SortedGrouping} .

* <1i>{@1ink UnsortedGroupingf#aggregate (Aggregations, int)} to apply an
Aggregate transformation.

* <1i>{@1ink
UnsortedGrouping#reduce (org.apache.flink.api.common.functions.ReduceFu
nction)} to apply a Reduce transformation.

* <li>{@1link
UnsortedGroupingf#reduceGroup (org.apache.flink.api.common. functions.GroupRed
uceFunction)} to apply a GroupReduce transformation.

* <ful>

*

* @param fields One or more field positions on which the DataSet will be
grouped.

* @return A Grouping on which a transformation needs to be applied to obtain

a transformed DataSet.
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*

*

*
*
*

*

*

*/

@see
@see
@see
@see
@see

@see

public

return

Hadoop K& 77 B 924k

Tuple

UnsortedGrouping

AggregateOperator

ReduceOperator
org.apache.flink.api.java.operators.GroupReduceOperator
DataSet

UnsortedGrouping<T> groupBy(int... fields) {
new UnsortedGrouping<>(this, new Keys.ExpressionKeys<>(fields,

getType()));

}

844 B4

ERLESIN T groupBy().L )i, K& BRAFRZH N T ALK 0 41T . groupBy()
WP RESTHARS BREBREREI RG] R &85

N4 aE it Description #4770 4H, FFEE XS Description %3 Il Quantities, ¢ 4
HAT 10 2kids%k, R s

dataSet.map(x => (x.split(",") (2), x.split(",") (3).toInt))
.groupBy (0)

.sum (1)
.first (10) .print ()

R IN#R 5 1Y) DataSet N A, Wl R AT

(,—2117)

(*Boombox Ipod Classic, 1)

(*USB Office Mirror Ball, 2)
COLOUR SPACEBOY PEN, 823)
COLOURED PARTY BALLOONS,102)
DAISY PEGS IN WOOD BOX, 62)

(10
(12
(12
(12
(12
(12
(12

EGG

HOUSE PAINTED WOOD, 16)

IVORY ROSE PEG PLACE SETTINGS, 80)
MESSAGE CARDS WITH ENVELOPES, 238)
PENCIL SMALL TUBE WOODLAND, 444)

N4 aE it Description #4770 4H, FFEE XS Description %8 Il Quantities, ¢ i
H A& 5K Quantity [ Description, 1 B fIrs:

dataSet.map(x => (x.split(",")(2), x.split(",") (3).toInt))
.groupBy (0)
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.sum (1)
.max (1)
.first (10) .print ()

X% N#k 5 17 DataSet A2, W R s

(reverse 21/5/10 adjustment,8189)

FALLHE, R A1) dr 4l i Description #4770 2, 378X~ Description #5/ll Quantities,

e i i B A B /)y Quantity Y Description, 41K ffz:

dataSet.map(x => (x.split(",") (2), x.split(",") (3).toInt))
.groupBy (0)
.sum (1)
.min (1)
first (10) .print ()

K4 N S ) DataSet N2, 1R s

(reverse 21/5/10 adjustment,-7005)

sum() API 1)5€ X il B ffros:

// private helper that allows to set a different call location name
private AggregateOperator<T> aggregate (Aggregations agg, int field, String
calllLocationName) {

return new AggregateOperator<T>(this, agg, field, calllocationName) ;
}
/'k'k

* Syntactic sugar for aggregate (SUM, field).

* @param field The index of the Tuple field on which the aggregation
function is applied.

* @return An AggregateOperator that represents the summed DataSet.
*

* @see org.apache.flink.api.java.operators.AggregateOperator
*/

public AggregateOperator<T> sum (int field) {

return this.aggregate (Aggregations.SUM, field,
Utils.getCallLocationName ());

}

845 &EiE

S cities.csv CAA A, TR s

val cities = benv.readTextFile("cities.csv")
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Sf 2t R An K] 8.21 Atz

scala> val cities = benv.readTextFile("cities.csv")
: org.apache.flink.api.scala.DataSet[String] = org.apache.flink.api.scala.DataSet@bd@9a26

scala> cities.first(10).print()

Submitting job with JobID: 4b@5ca2711840f76d1a7b7d6799eb781. Waiting for job completion.

Connected to JobManager at Actor[akka.tcp://flink@localhost:6123/user/jobmanager#-61006016] with lead
00000000 .

05/21/2018 15:31:45 Job execution switched to status RUNNING.

05/21/2018 15:31:45 DataSource (at $1inel6. $read$SinsSintsindsinisinssindtsinisinstintsintsinising!
WESinSSindsinSinssindtindsindsinssindsings)(1/1) switched to SCHEDULED

05/21/2018 15:31:45 DataSource (at $1inel6.$read$$inwSSinisinddindsindsindsindsinssindsinssinising!
WESiWSSinESinSsintsinssindsindsinssingsings)(1/1) switched to DEPLOYING

05/21/2018 15:31:45 DataSource (at $linel6. $read$SinSSinSsinsSsinssinSsinssintisinssinisinssintsing!
WESIWESinISinSSindsindtinssindsinssinisings)(1/71) switched to RUNNING

05/21/2018 15:31:45 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet.first(DataSet.:
05/21/2018 15:31:45 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet.first(DataSet.:
05/21/2018 15:31:45 DataSource (at $1linel6. $read$SinSsinisinssindsinssinssindsindsindsinssinising!
WESIWSSinESinSSinssinssindsinssinssinisings)(1/1) switched to FINISHED

05/21/2018 15:31:45 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet.first(DataSet.!
05/21/2018 15:31:45 DataSink (collect())(1/1) switched to SCHEDULED

05/21/2018 15:31:45 DataSink (collect())(1/1) switched to DEPLOYING

@5/21/2018 15:31:45 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(DataSet.!:
05/21/2018 15:31:45 DataSink (collect())(1/1) switched to RUNNING

05/21/2018 15:31:45 DataSink (collect())(1/1) switched to FINISHED

05/21/2018 15:31:45 Job execution switched to status FINISHED.

Id,City

1,Boston

Z,New York

3,Chicago

4,Philadelphia

5,5an Francisco

7,Las Vegas

K 8.21

cities.csv A AU R s

Id,City
1,Boston

2,New York
3,Chicago
4,Philadelphia
5,San Francisco

7, Las Vegas

b8 5 12 HX temperatures.csv XA, W1 R AT

val temp = benv.readTextFile ("temperatures.csv")

f v 2t AN & 8.22 s
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scala> val temp = benv.readTextFile("temperatures.csv")
: org.apache. flink.api.scala.DataSet[String] = org.apache.flink.api.scala.DataSet@3497ecea

scala> temp.first(10).print()

Submitting job with JobID: b42267930el5fcc3ed7153e84664bef5. Waiting for job completion.
Connected to JobManager at Actor[akka.tcp://flink@localhost:6123/user/jobmanager#-61006016] with 1
00000000 .

05/21/2018 15:34:19 Job execution switched to status RUNNING.

05/21/2018 15:34:19 DataSource (at $line2Z.$read$$inssSindsinSsinssinssinisinisinssinisinising!
WESiwSSinsSinssinstindsinssinisingtsinssings)(1/1) switched to SCHEDULED

05/21/2018 15:34:19 DataSource (at $lineZZ.$read$SiwisinssSinssinSsinisinisinisinisinisinising!
WESIWSSInESiwssinssinssindSinssindtsingsings)(1/1) switched to DEPLOYING

05/21/2018 15:34:19 DataSource (at $line22.$read$$iwssindsindsinssinssinisinssinssinisinising!
WES WSS IS inEsinstinssindsinssinssinisings)(1/1) switched to RUNNING

05/21/2018 15:34:19 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet.first(Data®
05/21/2018 15:34:19 GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(Data’
05/21/2018 15:34:19 DataSource (at $line22.$read$Sinsiinisindsindtinsdinssinisinstinssinesing!
WESIWSSinESiwsindtinssinssinssinssinisings)(1/1) switched to FINISHED

05/21/2018 15:34: GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(Data’
@5/21/2018 15:34: DataSink (collect())(1/1) switched to SCHEDULED

@5/21/2018 15:34: DataSink (collect())(1/1) switched to DEPLOYING

@5/21/2018 15:34: GroupReduce (GroupReduce at org.apache.flink.api.scala.DataSet. first(Data®
@5/21/2018 15:34: DataSink (collect())(1/1) switched to RUNNING

05/21/2018 15:34: DataSink (collect())(1/1) switched to FINISHED

@5/21/2018 15:34: Job execution switched to status FINISHED.

Date, Id, Temperature

2018-01-01,1,21

2018-01-01,2,22

2018-01-01,3,23

2018-01-01,4,24

2018-01-01,5,25

2018-01-01,6,22

2018-01-02,1,23

2018-01-02,2,24

2018-01-02,3,25

K 8.22

temperatures.csv U1 R Ao

Date, Id, Temperature
2018-01-01,1,21
2018-01-01,2,22
2018-01-01,3,23
2018-01-01,4,24
2018-01-01,5,25
2018-01-01,6,22
2018-01-02,1,23
2018-01-02,2,24
2018-01-02,3,25

NTHF cities.csv Hl temperatures.csv ¢ A DataSet H1, FFREFE AL, W FFras:

val cities = benv.readTextFile("cities.csv")
.filter (! .contains("Id,"))
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val temp = benv.readTextFile ("temperatures.csv")
.filter (! .contains("Id,"))

F N KK DataSet % 41— o4 DataSet. H, 25— DataSet (B3 DataSet)
WA li<cityld, cityName>J02H; 55 /> DataSet (R[JJii ¥ DataSet) “F ili<cityld, temperature>

Egﬂ.! ﬁﬂ FﬁﬁfJ\:

val cities2 = cities.map(x => (x.split(",") (0), x.split("™,") (1)))
cities2.first (10) .print ()

val temp2 = temp.map(x => (x.split(",") (1), x.split(",") (2)))
temp2.first (10) .print ()

EESE
A ERR T BB . ARUEZHEFEY] . R RAERRARPES T EERNE

NRFEIA, EEREBSRERK NS K LERE. N, HEFTREEEZ K., K
HER NP 8.23 k.

L

Piskd AR

A 8.23

FEACRE ez 7 AR AT U550, RETTERE S > Je4l DataSet.

cities2.join (temp2)
.where (0)
.equalTo (0)
.first (10) .print ()

ZAEMV I B 25 B B ox TUEE P DataSet HocdH, o, cityID f7F P> DataSet
o XPMEE R U B AR

((1,Boston), (1,21))
((2,New York), (2,22))
((3,Chicago), (3,23))
((4,Philadelphia), (4,24))
((5,%an Francisco), (5,25))
((1,Boston), (1,23))
((2,New York), (2,24))
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((3,Chicago), (3,25))
((4,Philadelphia), (4,26))
((5,%an Francisco), (5,18))

W HAE R A FRE X B P T S IR AR, RS 2R I T B S IR A, X NAR
U0 fr s .

cities?
.Jolin (temp?2)
.where (0)
.equalTo (0)
.map (x=> (x. 1. 2, x. 2. 2.tolnt))
.groupBy (0)
.sum (1)
.first (10) .print ()

25 RN T g

(Boston,111)
(Chicago,116)

(New York,119)
(Philadelphia, 116)
(San Francisco,113)

HTVEME AT #E Flink UI HE T8 E, WK 8.24 fis.

- C | (D localhost: 80814 jobs/858ch?cdOfB037270bBefO450ea 00cH ¥
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Subriasks
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2018 2018 JGms CHAIN DataSaource [at
05-22, 0s-22, Sline1 8. 3read3SiwiSiwdRiw i S B EwESiwaSiwaSiwERwaHiwEs wESIWEShwISiwsSiwE FwSBiwEs wESIwEBiwa SiwISiw BRiwS BB ESiwSSiwa Fiw S Siw R W SEwSSiwaSiwg
17:08:21  17:08:21 [Filter at
Sline1 9. SreadSSiwFSiws Fiwi S whSwSSinSSiwsSiwh SiwEiwes wESiwISiwiSiwSSiwd FiwEEiwsS wESiwiSiws 3w Siw i WS EmESwESiwSSiw B BiwE SiwE B iwSEwSSiwiSiwg
<init=[<conscle>:64]) -> Map (Map at
Sline21.fread33wISiwhHiwiSwhimSSnwsSwISIwIwEdiw s WHS IwWSShwiSw 35w FiwiEiwdS wESIwISwsSIwISw i WSS B SwESIWSSIw S W S SIwE B wSEwESIwSSiw]
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K 8.24
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join() API B & X Ul K ffrs:

/"-Jr:k-

* Tnitiates a Joiln transformation.

*

* <p>A Join transformation joins the elements of two

* {@link DataSet DataSets} on key equality and provides multiple ways *
to combine

* joining elements into one DataSet.

*

* <p>This method returns a {@link JoinOperatorSets} on which one of the
{@code where} methods

* can be called to define the join key of the first joining (i.e., *
this)DataSet.

*

@param other The other DataSet with which this DataSet is joined.
@return A JoinOperatorSets to continue the definition of the Join
transformation.

@see JoinOperatorSets
@see DataSet

/
public <R> JoinOperatorSets<T, R> joln (DataSet<R> other) {
return new JoinOperatorSets<>(this, other);

}

2. IEINEIE

B TR ATATZ A (NIEE) , EANERA AR T EEHIT. WEHANE
F A AT D, B %-é: SO e, RmPERE AN N AAAMERUNE 8.25 .

* x X X = £ F

fe ANEE
k% H&
&l 8.25
NHEEHAT L ANER:, dETERE NN DataSet, WK AaR:

cities?
.leftOuterJoin (temp?2)
.where (0)
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.equalTo (0) {

(x,y) => (x, 1f (y==null) (x. 1,0) else (x. 1, y. 2.tolInt))

.map (x=> (x. 1. 2, x. 2. 2.tolnt))
.groupBy (0)
.sum (1)

.first (10) .print ()

ZAEN P B 25 R 7R T IR B A DataSet WPt . Hor, cityID 7 F A2 R B
DataSet 1, U1K f:

(Boston,111)

(Chicago, 116)
(Las Vegas,0)
is assigned 0
(New York,119)
(Philadelphia, 116)
(San Francisco,113)

// Las vegas has no records in temperatures DataSet so

MATENL AT 7E Flink UL H AT &EE, WK 8.26 Fras.
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Subtasks

Aggregate task statistics by TaskManager

201a- 2018~ 3oma CHAIN DataSource (gt
05-22, 05-22, Bline 19 SroadiSiwiSiwtSiwiswESwEd wES WS wE S wES WSS WES WE WSS wES S TiwEE WS wEE W ES WSS S W ES WSS WSS WSS EE WS SwES R B S WSS WS e
170711 17:07:11 (Filter at

Sline19 SreadiSiwdSindSiwiSiwdSwES IWELIWESIWEIWEDIWEEIWES WESIWEE WES MESIWEL WSS WESIWES IWESIMES IWES WS EIWE S WSS WSTIWE S WS SIW S WSS S S WSS Iwe
<init>(<console>64]) -> Map (Map at

Sline? 1 Sread3SiwdSiwhiiwidiwdSiwidiwidiwiSiwhdivsdiwdSiwd s iwSinwSEnds mESiwSHwiSmESinESinSSmSSiwESiwSSviSivSSiwSSwi S w3 Siw 53w S SwSSiwSSiwd
<init>(<console=164])

& 8.26

leftOuterJoin() API 7€ X U iz :
/ * %k

* Tnitiates a Left Outer Joln transformation.
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*

* <p>An Outer Join transformation joins two elements of two

* {@link DataSet DataSets} on key equality and provides multiple ways *
to combine

* jJjoining elements into one DataSet.

*

* <p>Elements of the <b>left</b> DataSet (i.e. {@code this}) that do *
not have a matching

* element on the other side are joined with {@code null} and emitted *
to the resulting DataSet.

*

@param other The other DataSet with which this DataSet i1s joined.

*
* @return A JoinOperatorSet to continue the definition of the Join

*

transformation.

*

* @see

* org.apache.flink.api.java.operators.join.JoinOperatorSetsBase

* @dsee DataSet

ey

public <R> JoinOperatorSetsBase<T, R> leftOuterJoin (DataSet<R> other) {
return new JoinOperatorSetsBase<> (this, other, JoinHint.OPTIMIZER CHOOSES,
JoinType.LEFT OUTER) ;

}

3. BIMEE

AANERAE AR TP AEAT, UK. ARPEAT (W& . #Eiit, oF
PIARPHITAELT, LA AR AIAT . R 2R P AFEXN NN ZE, NIEE NULL.
HAMERERIMRER LT Z A2 B A2 ANER: . AAMERNE 8.27 ik,

A A%
&R VaPie
K 8.27
NHHAT A ANER:, HmER N4 DataSet, U1 s

cities?
.rightOuterJdoin (temp?2)
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.where (0)

.equalTo (0) {
(x,yv) => (1f (x==null) (y. 1,"unknown") else (y. 1, x. 2), V)

.map(x=> (x. 1. 2, x. 2. 2.tolInt))
.groupBy (0)

.sum (1)

.first (10) .print ()

ZAEMV S S Eos 75 H P DataSet B o2, Hrr, cityID £ T4 R 8L /)~ DataSet
L, U0 R s

(Boston,111)

(Chicago, 116)

(New York,119)

(Philadelphia, 116)

(San Francisco,113)

(unknown, 44) . // note that only right hand side temperatures DataSet //hasid
6 which is not in cities DataSet

METENL AT 7E Flink UL H 3T &E, W 8.28 Fras.
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K 8.28

rightOuterJoin() API [ 5 X W1 K Fr7s:

/*‘k
* Initiates a Right Outer Join transformation.
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*

* <p>An Outer Join transformation joins two elements of two

* {@1link DataSet DataSets} on key equality and provides multiple ways *
to combine

* jJjoining elements into one DataSet.

*

* <p>Elements of the <b>right</b> DataSet (i.e. {@code other}) that * do
not have a matching

* element on {@code this} side are joined with {@code null} and emitted

.apache.flink.api.java.operators.join.JoinOperatorSetsBase
@see DataSet

* to the resulting DataSet.

*

* @param other The other DataSet with which this DataSet is joined.
* @return A JoinOperatorSet to continue the definition of the Join
* transformation.

*

* @see

*

*

*

/

public <R> JoinOperatorSetsBase<T, R> rightOuterJoin (DataSet<R> other) ({
return new JoinOperatorSetsBase<>(this, other, JoinHint.OPTIMIZER CHOOSES,
JoinType .RIGHT OUTER);

}

4. EINEIE

EHNERRA R TR ARPHIEET (ILECFHAILECH) « ST ZRE MR
HIPTA AT, WA eEsNER. J—DRPAAELECIR, SSNERRBIFTAT. R
R AIATED, BAERRAER, PR EAHE . 2FMERZIE 8.29 Fs.

PHNERE
k& %
& 8.29
NHPATEINER:, FFEEMNAN AR DataSet, W1 ok

cities?
.fullOuterJoin (temp?2)
.where (0)
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.equalTo (0) {
(x,y) => (1f (x==null) (y. 1,"unknown") else (x. 1, x. 2),
1if (y==null) (x. 1,0) else (y. 1, y. 2.tolInt))

.map (x=> (x. 1. 2, x. 2. 2.tolnt))
.groupBy (0)

.sum (1)

.first (10) .print ()

AR S 5 3R BoR T YR E S DataSet 702, Ho, cityID £72F#4> DataSet
(B2 —) W, W FRoR:

(Boston,111)

(Chicago, 116)

(Las Vegas,0) // Las vegas has no records in temperatures DataSet so is
assigned 0

(New York,119)

(Philadelphia, 116)

(San Francisco,113)

(unknown, 44) // note that only right hand side temperatures DataSet has id
6 which is not in cities DataSet

éﬁuﬂéiﬂr Flink UI FifiT7 & &, i 8.30 flras.
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w Wap Pdao at Bine 2S5 . “\.\
; Completed Jobs e Pl T T N,
i i S R i S w a
EE WSS WSS WS WEEAWED mEE MES
'“ﬁ“ﬁfﬁ::iﬁﬁf“a'“ Ot Join -3 Map -5 Grou pCombing
h‘r.m Jo- -J rar n: mc:lé.
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EnERHwEE wEEIAEE BRI WER B SOt ipomainng o (A
wEHWES AR W S <inil>
Dt Source e osMap (| 00000 |  il=em ;""'B'-'
DataEourea jat Sling 20.8readss gt Cambine UM
A5 Wi S i bl B S EE
53 (s w e b I i 2
‘SS SRR S S wiietEw
e e i mEnEd
A% B
“Fltz
PN P b kol Ve
oy B S S S8 b w S
SIS W ES TS WS EAES WS ES rd
R B B BB S w S /
whlimEdiwd F
ool ) s
Subtaaks
_| Apprecata task statistics by TaskManager
2018- 201&- 42ms CHAIN DataSource (at
05-22, 03-22, Sline12. $read5HwiS W iwSSIwsSiwid WSS S wE S WSS wsS S W SiwsEneds Wi SwSEwE S wESwEEwSEwE SwsEw S EiwE S IwSSIwEE WS WSS iwEiwES wSsiwstiwg
17:07:38 17:07:38 [Filtar at
Sline 8. 5read S5 iwES mEEiwSSiwESiwSBiwESiwsSinERiwESiwiSiw SR WS EEwES il S EEwES wESwES SR WS S B IwER A S W ESIWEE I WE WS SIWER I WER W ESIwES IwE
cinit>[<console~64)) -> Map (Map at
Slina21. $read S3iwSSinE SiwSSiwSSiwEiwESiwaSiwS HiwiSiwESinE S inhSiwiSwes Wi SwESwWES W SIwSSIwERwE SiwSEiwERiwESIwSSIWES WS HiwSSiwERiwSHiwSSiwESing
<init>[<consolecs:Gd))
2018 2018 42ms CHAIMN DataSaurca (at

% 8.30
fullOuterJoin() API 1) 3E X U0k Fros:
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* Initiates a Full Outer Join transformation.

*

* <p>An Outer Join transformation joins two elements of two

* {@1link DataSet DataSets} on key equality and provides multiple ways *
to combine joining elements into one DataSet.

*

* <p>Elements of <b>both</b> DataSets that do not have a matching

* element on the opposing side are joined with {@code null} and emitted
* to the resulting DataSet.

*

* @param other The other DataSet with which this DataSet is joined.

* @return A JoinOperatorSet to continue the definition of the Join

* transformation.

*

* @see org.apache.flink.api.java.operators.join.JoinOperatorSetsBase

* @see DataSet

*/

public <R> JoinOperatorSetsBase<T, R> fullOuterJoin (DataSet<R> other) {
return new JoinOperatorSetsBase<> (this, other, JoinHint.OPTIMIZER CHOOSES,
JoinType.FULL OUTER) ;

}

846 BAXH

R cas i . F66IFIR [Pl DataSet. AHN ML, EdEH20 255 /Fi85d OutputFormat
T LA . Flink &5 7 &M IR, FFEE2RAE DataSet FHERAEZ TG, W F s,

Q  writeAsText()/TextOutputFormat: {FNFHRFHFIZITEAITLR. B, T
8BS T 2= 1 toString () 772 15 21

Q  writeAsCsv(...)/CsvOutputFormat: 1y LLE 5 73 b I EUE A S ATt . [F,
TP A B E . BB EUEYE B X R Y toString() /1

O print()/printToErr(): {EARHE S H /AR50 50 BNy 2= 1Y toString()fH -

O write()/FileOutputFormat: H & X U5t B AL S . SCRF HE UM R 2

O output()/OutputFormat: X} T3 A SRR A (o, 25 A0 T2k Erh)
£ 18 FH B4 H 77

I TR 3k T AR R AR ) N R S B TS writeAsText() 5 AR 30 .

.
F238 JA benv.execute()Z 8] 2 A B AEATH B 45 R .
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B ST I T A B AR B N IR B > DataSet, 41 K o:

val results = cities?
.jolin (temp?2)
.where (0)
.equalTo (0)
.map(x=> (x. 1. 2, x. 2. 2.tolInt))
.groupBy (0)
.sum (1)

b, 7E45 R DataSet b writeAsText(), FF1H DataSink '] execute(), U1 F Ffrax:

results.writeAsText ("file:///Users/sridharalla/flink-1.4.2/results.txt").
setParallelism (1)

benv.execute ()

# 1TIFRINIAE e S, R 2R FICHS oS B R A 25 R -

(Boston,111)
(Chicago,116)

(New York,119)
(Philadelphia, 116)

(San Francisco,113)

S FI VRNV AT E Flink UT HPdEAT &E, WKl 8.31 s,

= | (D localhost:5087/8jobs/ 408742921 FF7d 78 0ec7 0L 07970 3dd06

vr
Flink Java Job at Tue May 22 16:58:13 EDT 2018
@&k Apache Flink Dashboard ¥ R oooooooog
Overviaw
b Overvieaw
o B 8 B 2 S S8 e B S e
— BT S Eh‘é&wmw%aﬂ miit
= Running Joba | acorE iz B - .,\.\....:: + =
sasshtdn R SR AN
4:‘}'- Completed Jobs S S S S Srve B S LY
WS BE WS S S ES S EIWES 'y Jain == Map == GoupCombine
T L T L sinticin v aematiadil
w 1:;-1; _,xe.t:ﬁﬁ"ﬁm opizeaa,UririzheeJoinOpent
1 i rL.oro e ol n Fun ribonAssigner
(joirDmtadet acale: 278
*ap (Map at SinglI2Sme
25k S 5SS E AT e SRSl
ﬁuﬁswmﬁﬁr\'\-ﬁ&a&
35:-..55'. aﬁ%ﬂﬁ%ﬁ GroupReduce pata Sk
gk i DratmSink (TeabtapuiFormat
Submit new Job M‘!E'.\.-ES..II‘.II'!SM'ESIJ-ESH;'SQWE.H _ . FAad usa SUMTY —_— 'uur!-?'lq'ura:‘h fink-1 "
i Partdion o I[!I-J. Fareer A 2resuls.ixt) - UTF-81
¢ GombnelELA] *
Data Source == Filker == Map
DaraSiourms (3 Sine20 Sreadss
moil e BB e S e G
S SIS ST imS S ES SIS
WSS S S S S S WSS e
&S- i S S S e St BG5S
WSS EEha)
© Fior ot S mB SroadS8in A
Pt e LY I
35w B3iw D Soee 3w S 5w S e h
G bt b Bl B BEw BGwES }/
wESw B Sl S S e SEI WSS e
i3 B w3 S B, <indl £
s hosoramles P
Subtasks
Aggregate task statistics by TaskManager
2018- 2018B- 3¥ms CHAIMN DataSource [at
05-22, 05-22, $line19.8read$SiwdSiwEEiwiSivESiwEEiwESiwiSiwEEinESiw s Wi imS S EE WS S ES WS S S S i ESiw S S S v B8 S S 3 S B Siw S iw S S S Siw S Siw B Siw SSiwESiwd

1E:531E  16:53°16 (Flltar at
Bline19.3read33wISWERiwIBwISIWER WIS wISIWEF wESiw IS wWES WS BIwSEWES wEEiw IS WSS WS EIwESIWSSiw S Siw ISiwSSiw3SiwISiwaSiwISiw3SiwSSiwE Siw 33iwESiwg
<init>(<consoles-64)) -> Map (Map at
Slina? 1.5readdSwWSiwhiiwiSiwdSwWES IWERIWESIWE IWEHIWSE WES WETIWESE WS WESIWES WS WES WS RIS SIS WSS WSS EEIWSSIWSSIWE S WSS W SR SIw S S wESIw
<init>{<console=164])

K 8.31
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AZ1F8 | Apache Flink, LA Un{a[fii FH Flink 26 KEHE EHATREAGTE 5001, BRIt
Ob, RFEils%2] | Flink A TAENLE] . #8270k, RENG 7 EEE I 08 7,
BEMPATHE AR &8E . &a, ARG 7 e K EdE E AT Join #24E .

5 9 =¥ A Apache Flink 347 52 545 7047




#9E Apache Flink AR

AFEAS 24 Apache Flink jizUACERE,  DLAZ Q0n] Kl B 1ZHE SR AE #4) 82 S N FH R e I Ak 24

g, AEEETTS DataStream API, JF55 8 525 HuATHAF
N o Y N S

3T DataStream API {1 & 4iE AL BEHLHI .

PR,

XE.

A

P [X .

i m RUE

AR

A I TR] AN KB

Kafka ZEF45

Twitter IE %45 o

Elasticsearch £ %45 o

Cassandra EF& 2% o

9.1 ARXMATHER M~

1

coooooopoopoorC

Flink & &% 70 A A AL BR A — AN T IRAEZE, HARFAEGn R Ao

O FR4t VRGBS Te R B B 30k B B 2 it

O Bf “GRE” MESERE, JgEy “I—k” NMHBEFRSER, bl g
PSR

O &/ Ky S, ey TR AE L, HEARGRAEEEMERNE.

K 9.1 Wor 1AL RO R R

YT RS FAREERA IR 45 SR, Flink (OAH S EAN T BB, AIRREE T,

WEETCFEPE . RIGRIHE DAL, BAAW T

Q XFEWRESTHE KU, Flink o] fRiUE “N—&” B . XH, “HRE” BWE
N FE P vl 445 — Bk [a] DL R iy A BRECHE (19 58 A B s a5 s ek T iR A
N HFERIRAS, Flink A& fi LG ORFE T “D—k”7 &, W 9.2 Fs.
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K1 9.2

O Flink SZFF7 A B AL T S [a) 35 SCAO B DL o i ) ] 4 %5 s vt it
HHER s . Hr, FAELTEFPRERNE BAAEEREIR S, WK 9.3 Fris.
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J|l|nl

—
O o o =

-
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O e o s e

9.3

QB T URIRENE 02 4, Flink i ol AR (] H-50o 26 SO AR BT L.
U I (R S T 37 UEAT 72 S, RETT SEH S M PR R A . Flink
(BT HL TR R SR 1 SO BGEAT AR, 0P 9.4 TR,

O Flink (ARHLELREREN, AVFRRGESRALE, LM “00 K" 5
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MRlE . Flink n] EAFUREAERIATHE ARSI E, o] JEPEAREIR 2 8] 1)
BT & m] LZRS T, Wl 9.5 Flrs.

%1 9.4

9.5

Q  Flink a8 KR (g2, nrREA~AF K&K EE) .

O Flink PPRAF i $2 40 TR CANLE], 2 al SN A, B EAERRE
DL f5 /IMEEMLINE T8] B 455 0 2238 A0 38 7y 5 s

O Flink )it B2 A8 S 5T A O ER: FizqT, bR 7 Moar Ty
2248, Flink 824t 7 YARN Fl Mesos /7 [f] ' 32 5

9.2  F)Jf] DataStream API 347435 4L 32

B 20 A BLAR X T S ik B A AL FR -y BB, 6T A0 K ) AR i JE I dn it
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XTI, Flink 7]J#Jd DataStream APT $0AT 520 75 Hr o IX A AR AL B APT J& FH T4 Bk X
NHRER, BEmAhE. AERA A seht (ElideinTsent) HdE.
f2 kK 5381 5 DataStream API AHC MR, HA4E:
PATHRES
AR R
RS

921 HITIFE

H% 5 Flink #2770, 5@ AHNFHATHAEL . Xk, w8 B I 30 55 Bl 3y 4t
HTIAI
PR HAR TG 3K 284, Flink nJ 23 m 6 FILAT ) Flink PR35, @ A bR 35 8l 35 61 i izc
FEIAI .
KH getExecutionEnvironment()fiy 2> ] {45 B AR T L SCIMANFEMES, Bk k.
Q FEIDE ', BAERMMEHIATE, Flink K5 2 A AT
O SHPUT JAR I, Flink ZERE #4854 Loy A 7 SIS TRE T
Q S0/ [ DA #7238 E I, Al SR A createLocalEnvironment() 1
createRemoteEnvironment IX—3K /75 (HAXSHAEFAHAH LA EHLA4 . int
Ao L AR A jar SCE) .

922 HIEIR

Flink 7] DLMAS R R IR A SR AR, Horb e ST W2 WK, AT AT ol
SRR, Flink ) — S8 1055 SC A ZdE s R 20T X — i fE 7 Afaifb . ehh, LA
bR BTG 1206 2 B YR I BRI, Flink 2 FF H @ LEHRIER B RS .

13255 Al 7 7] https://ci.apache.org/projects/flink/flink-docs-release-1.4/dev/datastream_api.
html, PL#Y& DataStream API [JAH I Y.

Flink /1SS IAT (40040 5 ok K0435 -

Q  ETERTREUEE.

QBTSRRI

1. ETEREFZNHIER
DataStream API S FFEFFHEHL, N AHACHS B lgos 1 R s A =8 APL 74

o000
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// Data type for words with count
case class WordWithCount (word: String, count: Long)
// get input data by connecting to the socket
val text = senv.socketTextStream("127.0.0.1", 9000, '\n')
// parse the data, group it, window it, and aggregate the counts
val windowCounts = text
.flatMap { w => w.split(™\\s") }
.map { w => WordWithCount(w, 1) 1}
. keyBy ("word")
.timeWindow (Time.seconds (5), Time.seconds (1))

.sum (" count")
// print the results with a single thread, rather than in parallel

windowCounts.print () .setParallelism(1)

senv.execute ("Socket Window WordCount")

PR AR R A LAY 9000 v [ b, AR IFALEE SCARESE, 5T H R Ak
SEHELE (HEARR SR I AR o BESS, ARRSIEAE 5 RP IR T b o SRR gA] ) IR A
K, FFNHF LA .

YizAT RIS, 75248 F ) Flink [ Scala Shell, 411 9.6 ffi7~.

Moogie:flink-1.4.2 sridharalla$ ./bin/start-scala-shell.sh remote localhost 6123

Starting Flink Shell:

Log4j:WARN No appenders could be found for logger (org.apache.flink,configuration.GlobalConfiguration),
log4j:WARN Please initialize the log4j system properly.

log4j:WARN See http://logging.apache.org/logd]j/1.2/faq.html#noconfig for more info.

Connecting to Flink cluster (host: localhost, port: 6123).

9.6
BT Linux 241117 nc 4, #mia s AR 2%, WK 9.7 Frus.

Moogie:~ sridharalla$ nc -1 9000

51 9.7
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7t Shell Hiz 70, 4 2 5 1 9000 H W&k, i 9.8 Fros.

// Data type for words with count
case class WordWithCount(word: S5tring, count: Long)

F

// get input data by connecting to the socket
val text = senv.socketTextStream("127.8.0.1", 9008, "n')

// parse the data, group it, window it, and oggregote the counts
val windowCounts = text

flatMap { w = w.split("\\s") }

.map { w => WordWithCount(w, 1) }

.keyBy("word™)

.timeWindow(Time.seconds(5), Time.seconds(1))

csum{ " count™)

/7 print the results with a single thread, rather than in parallel
windowCounts.print().setParallelism(1l)

senv, execute( " Socket Window WordCount™)
/7 Exiting poste mode, now interpreting.

Submitting job with JobID: 557deeac32d@1cl@®6lff4b558b97b7ch. Waiting for job completior
Connected to JobManager at Actorlaokka.tcp://flink@localhost:6123/user/jobmanager#- 5'4335 017] with leader session id 20002000-2000-2000-0000
AOORHARGOG ,
Job execution switched to stotus RUNNING.
Source: Socket Stream(1/1) switched to SCHEDULED
:19: Flat Map -> Map(1/1) switched to SCHEDULED
F29/ "mh 1 TriggerWindow(SlidingProcessingTimeWindows(5000, 10028), ReducingStateDescriptor{serializer=%1linel9.%read3finSfinEsing
iWESinwSSiwdiiv ':'11511"1-*-1&&'3-511.&'5-;11 WESLWEHIWEF WS IWE SIS SIS IWESLWES WS WSS IWE RTINS iwES 1w INESINERIWESIWESIWES iwESiwE S 1wt s iwd banons2$%a
unEle?deaiL, reduceFumLLinﬂ=nrg+upacqe,fliﬂk,ereaming.mpi_fuﬂcLinﬁs.aggregaLinﬂ.5umAggreganr@3?5febEF} ProcessingTimeTrigger(), Windowed
tream. reduce(WindowedStream. java:241))(1/1) switched to SCHEDULED

% 9.8
& 9.9 Eox TIE4TF Web 2616 F 1 2481 /E M .

& ¢ @ @ localhost:8081/#/jobs/557deeac 32d01c1 0611405 580ET07CE o @ O o D =
@& Apache Flink Dashboard .Sm"at 1:""”_“?*‘: ""i?:ji':'-'"j o018-04-28, 211257 4m53s  EIADIORDG0O0

E Overview

Trigga ridincosws| Slicin g Frocesein
g T Wirciowe( 5000, 10034, Recs
oingSiat oDesoipionsor allzer

P EEMWEE

S w TR WwESimES
Soure :k:m!l:rm I Fhrh'lm = Map _., refividndi i i iiediie o Siek: Unmamed
AEEALANCE FredEwiSanantZiacrs guEtod PETIAL
a3, reduceFunclioneoey . apache
Mink. etraswing. aal unctione
aggregation. SumAggTaatoruITh
Pk, Pocoicsin g TimeeTrig gl
1, WindewodStraam. irucka
vond Sream. 2411

Subtasks
Aggregate task siatistics by TaskManager

Start Time End Time Duration Mame

2018-04-29, 2018-04-29, 4m 53z  Sowrce: Socket Stream
211257 21:24:50

2018-04-29, 2018-04-29, 4m 533 Flat Map -> Map
21:19:57 21:24:50

9.9
EE 9.10 /v, Wt — 20 E R 2T T AT BT 55 .
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[ localhost:8081/#jobs/557desac32d01c1081H4bE58bSTh7e8 Mimeline e @ 1 L on (O =
.So-c‘-tet Window WordUount ooon oo Cane
- Timeline |
&Mduladl

Source; Socket Stream
Flat Map -> Map

TriggerWindow(SlidingProcessing TimeWindows(5000, 1000), ReducingStateDescri ptor{seriglizer=%line 19 SreadfSiw i 5wESiwES w S S SinESiwt Siw ST iwESwESiwhSiwESinESws FiwESiws]

Sink: Unnamed
0oo 000 poo ooo oo 000 000 00ag 00a 0oo
:20:00 21:20:30 21:21:00 21:21:30 21:22:00 21:22:30 21:23:00 21:23:30 21:24:00 21:24:30

4 9.10
(ERF SCARHAR A ne k55 as42 M 6, BIRTAE log b Blhm it 25 2R
£ a7, vl LLE ] taskmanager ) H B XA (log SCAF) 40 R FoR:
tail -f log/flink-sridharalla-taskmanager—-1-Moogie.local.out
&1 9.11 ZpRERE H AU REE BN A

WordWithCount(Chellow, 1)
WordWithCount(Chellow, 1)

WordWithCount(world,1)
B

& 9.11
FENA T LARRBURELE, B TR B R SR APL
API H5E X1 ENLLA PR GG 5, dEmm el NEE AP BEdE, Wk prs:
socketTextStream (hostName, port);
Brubz Ak, B — 20 AR AE, i b s
socketTextStream (hostName, port,delimiter)
[E I, A HE € APT NE R 7 S O ) e K, R P

socketTextStream (hostName, port,delimiter, maxRetry)

2. ETXHAHIEIR

*{7E Flink R F 2 TSRO YR R 2N, nl {8 F readTextFile(String path). ERIAZRAF
TR R T EBRAE TextInputFormat, AR TIHUC AR F4F 5 .
IR S AR S SCRAN[E], Al A R 51 pR s E RS

readFile (FileInputFormat<Out> inputFormat, String path)
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1% ] readFileStream() B8 A4, Flink 7] PLSe B A2 1) KA, W0 R Firas

readFileStream(String filePath, long intervalMillis,
FileMonitoringFunction.WatchType watchType)

Hrp a5 7 s el SO B A IS (a] [a] g UL A e AR . X HL, AR A
LR 3 Bl O

W FileMonitoringFunction.WatchType.ONLY NEW FILES: {XAbFH A

O  FileMonitoringFunction.WatchType. PROCESS ONLY APPENDED: Y H T 4b#H
S In ) S 2

O FileMonitoringFunction. WatchType. REPROCESS WITH APPENDED: AYAbEE
SISO N2, I BFE SR 2 BT 2 -

WS FHA R AR, A, R ECE ARG W s

readFile (fileInputFormat, path, watchType, interval, pathFilter,
typelnfo)

2 2 RO FAR S5 X 70 PRI AE55 -
QS I RS PURYE TR 2 1) WatchType hi A8 S EGAE.
Q5 I AAESS LUIFAT 5 0T S PR ) SR B A

9.2.3 &%

Bdm L ol o I\ —FE U oy i —ME . K, smARS AT g — A
Bamv: mi A EN R LLE 04 TSN EERR . TR EAFE R #AT N

1. map

XA e T A, o, MAABE LR A DEIER: Wl AERES
P o

ft Java 1, map B XU T Ffros:

inputStream.map (new MapFunction<Integer, Integer>() {
@Override
public Integer map (Integer value) throws Exception ({

return 5 * wvalue;

}
1),

£ Scala 1, HiE X700 FEroR:

inputStream.map { x => x * 5 }
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2. flatMap
flatMap #UL— 2% idskAE RN, AR 0 N, 1 M EZ Kkl
{f Java {1, flatMap & X1 F Fros:

inputStream. flatMap (new FlatMapFunction<String, String>() {

@Override
public void flatMap(String value, Collector<String> out)

throws Exception {
for (String word: value.split ("™ ")) {
out.collect (word) ;

}
1) ;

fF Scala 1, HE L R Hos:

inputStream.flatMap { str => str.split(" ") }

3. filter
filter PRI SBAH ISR AE, IR P A2 1Y 254 A il HE il 5%

D,

R S, filter LT £ % 0 5572 K.

££ Java 7, filter B8 XU R .

inputStream.filter (new FilterFunction<Integer> () {

@Override
public boolean filter(Integer value) throws Exception {

return value != 1;

1)
{f Scala #, H.& XU FHw:

inputStream.filter { !=1 }

4. keyBy

keyBy MRH4fEXT N E#EIZH EXP R X, FFKAH hush pREGHEAT 70X, R (A
KeyedDataStream.

£ Java ', keyBy FJE XU FHros:

inputStream. keyBy ("someKey") ;
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£ Scala 77, € XU R ros:

inputStream. keyBy ("someKey")

5. reduce

FHRILEIR T reduce ISR
1F Java 11, &€ X 7000 R Phogs:

keyedInputStream. reduce (new ReduceFunction<Integer>() {
@Override
public Integer reduce (Integer valuel, Integer valueZ2)
throws Exception {

return valuel + wvalue?Z;

1)
£ Scala 1, g 7 a0l R Frok:

keyedInputStream. reduce { + }

6. fold

I B E7id A B n— A fold BRI, fold 4 Bk KeyedDataStream, Fi [ %]
P
1F Java "1, fold HIS2I 7 =0T fras:

keyedInputStream keyedStream.fold("Start", new
FoldFunction<Integer, String>() {
@Override

public String fold(String current, Integer value) {

return current + "=" + wvalue;

}
1) s

£ Scala 1, HSZILUN R pros:

keyedInputStream. fold("Start") ((str, 1) => { str + "=" + 1 })
T EIRRE T, ST EHERA,2,3,4,5), B4R Start=1=2=3=4=5.

7. BE&

DataStream API 2 fF & F 5 G5 #e/E, #1401 min, max. sum 5. X—ZEpR%n] N T
KeyedDataStream |-, fE Java H7, HSZHL 7 =000 F s



keyedInputStream
keyedInputStream

keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.

f£ Scala v, HSZHLT 00 B os:

keyedInputStream
keyedInputStream

keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.
keyedInputStream.

% 9 #  Apache Flink it :UALFE

.sum(0)

.sum ("key")
min (0)

min ("key")
max (0)

max ("key")
minBy (0)
minBy ("key")
maxBy (0)
maxBy ("key")

.sum(0)

.sum ("key")
min (0)

min ("key")
max (0)

max ("key")
minBy (0)
minBy ("key")
maxBy (0)
maxBy ("key")

* 285"

max A maxBy 2[RI Z#7E T, max iR A 2350 H B KME; maxBy M [A] 4675 6%
KAE— . [FRE, X —Z A AR T min A1 minBy .

8. window

window PR A] AR 4 i 8] Bl HAh 25 48 X5 LA KeyedDataStreams 1264777020 | 41 4% 4R
P& 10 B0 AR 8] B 1 A gl s 44
£ Java 1, HsLHU G 0 B s

inputStream. keyBy (0) .window (TumblingEventTimeWindows.of (Time.seconds (10)));

{f Scala 1, HsZHU7 =00~

inputStream. keyBy (0) .window (TumblingEventTimeWindows.of (Time. seconds (10)))

Flink 7€ 3 7 FR N B 1R ok Ak B8 £ 1 Tt PR A

XA BT S A PR R B . 0 TR R _ BB AL, AR E e, AR
B EREAT R RIS AN REL, R B IR B R AT IR e A

HICEEER T AR PRy, al TSRS IR Flink 7)ACas, JFEBURZIE . 78
AR Y IE ey R E Sy S
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Y WindowAssigner 25, Flink ] 205 H & & H 2L 2S

B Re AR L AE U7 3.

(1) &R

PrAFffl & a8 FaE, SN, RREOE—FMARBREO. \EEL T, F7MTER
Wl — N eRE D BN o RN ek, WA AT

(2) R3]

RAE OR—MEEKENE D, BEAFEES., BIERE O, FEREE R E 5
PATICZ TR . B, —A> 10 28RS0 E ] U SR TS 10 2080 N &k AR 1) —dH 554

(3) WF3)E O

WahE D 5RsE O+08 0, ME—RZENET, WahE O TESIRE. mahE
AR EKERE . @dH I GEME EahZHES L MEesE N EE.

Wz E DL, A AR I Ta) it o H 300 ) — 20 S A AT A DS T

(4) SR M

T AR P N A e B IR, SR DA . 7R T E AR R [A] A T
RSP, 21EE et 7 EORR R

G RFRACEZ X TR, S UM NI I S54RI A

9. windowAll

windowAll PR 75 AR R 7 dHLE] . BT a0 X BEER L, Kz
AR 2RI T EAE . 7F Java b, Howe XU N

inputStream.windowAll (TumblingEventTimeWindows.of (Time.seconds (10)));

£ Scala 1, HoE X7 TP

inputStream.windowAll (TumblingEventTimeWindows.of (Time.seconds (10)))

T R U R 20 S A ) B R T R BN R, ME— R ERIE T, BiE TAE T & O
B L. R, & E ) reduce 17 ML T reduce AL T 1 HY fold 47 NZEALLT fold BA
o BRILZ AN, IAFAERH N B 5 S AE

10. union

union FREPHAT BB DN AR A IR HEE, IR LI 7 NS BRI . R EE
mH ST E I, B ARG PR, 1E Java 1, union E X 7 MR s

inputStream. union (inputStreaml, inputStream2, ...);
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{F Scala #, union )& XU K ffr7~:

inputStream. union (inputStreaml, inputStream2, ...)

H.%D%pm
REASE DS BB MO . FIIRBIRR T 5 BB R AR
%L%ﬁﬁ o, BRI A B R T 7 — AN SRR 5 A
SefFo E Tava i, JESHUT R0 F BT

inputStream. join(inputStreaml)
.where (0) .equalTo (1)
.window (TumblingEventTimeWindows.of (Time.seconds (5)))

.apply (new JoinFunction () {...});

7F Scala 1, HSZHU =000 F Afras:

inputStream. join (inputStreaml)
.where (0) .equalTo (1)

.window (TumblingEventTimeWindows.of (Time.seconds (5)))

.apply { ... }
12. split

5 FH 2% B8 B3R E I AR 48 R b iR 20 N P A B AN BRIk BUR & B
Il AL AR, R . AR Java b, HLSEELT 20T R

SplitStream<Integer> split = inputStream.split (new
OutputSelector<Integer>() {

@Override

public Iterable<String> select (Integer wvalue) {
List<String> output = new ArrayList<String>();
1if (value % 2 == 0) {

output.add ("even") ;

}

else {

output.add ("odd") ;

}

return output;

}

1) ;

7F Scala v, HSZI 5 =000 R AR
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val split = inputStream.split( (num: Int) =>(num % 2) match {
case 0 => List ("even")
case 1 => List ("odd")

1)

13. select

{7 FH 2 pR Z50nT DA 3 B 250 o e BURS 8 RO T . AE Java vh, HSCE7 040 R
FIT 7 .

SplitStream<Integer> split;

DataStream<Integer> even = split.select ("even");

DataStream<Integer> odd = split.select ("odd");
DataStream<Integer> all = split.select ("even","odd");

{F Scala 1, HsZHl a0 .

val even = split select "even"

val odd = split select "odd"

val all = split.select ("even", "odd")
14. project

f§i F project BRE AT AN HEF R P kBB ER T4, Bk tE&KIEE 4t
M. 7E Java b, HSZE 00 R Fros:

DataStream<Tuple4<Integer, Double, String, String>> in = // [...]
DataStream<Tuple2<String, String>> out = in.project(3,2);

{F Scala 1, H=ZHl a0 FHrs:

val in : DataStream[ (Int,Double,String)] = // [...]
val out = in.project(3,2)

ARAG GG E ek IR R MERUE 2 F1 3. FAINE B TR A4 H 0%

(1,10.0, A, B )=> (B,A)
(2,20.0, c, D )=> (D,C)

5. YIESX

fd F Flink B, mJ 3T NESE R X . 0Ah, JEn[IE T AH IR I SE L B 2 X
OrIX e FHEZE—F A E )5 XA,

(1) HEX X

WIHTATIA, 7E Java ', HE XX assEEan ~Frs:
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inputStream.partitionCustom(partitioner, "someKey");

inputStream.partitionCustom(partitioner, 0);

{£ Scala "', HSLHLUTFFR:

inputStream.partitionCustom(partitioner, "someKey")

inputStream.partitionCustom(partitioner, 0)
905 H 8 X X A8, NAHORSEIL 15 20K hash pREL.

(2) ML IX

SEAL 2 DX CABEHL 7 =0k 2> B i it . 7E Java A, HsZBL =040 F AR

inputStream.shuffle();

{F Scala 1, H:sZHL7 =0 B Fros:

inputStream.shuffle ()

(3) F-~FrsrIX

X4 X R B TS ST SR A, RS0 T RSO G i, R R B
WRPIRZS I, X Fh o X R0 . 1E Java v, HLSZEL 5 3040 R pls:

inputStream.rebalance () ;

{F Scala 1, HsZHl 7 =0an .

inputStream.rebalance () ;

16. FEHIERE

I ER T RER A s, AR R & EPITHR IO ¥ e . TR,
X 7 B I T AT 5, T ANFAE R 28 18] ) B A2 51T N . 1 Java 1,
HACHL T AU s

inputStream.rescale();

fF Scala H1, HSZHL a0 B s

inputStream.rescale();

17. T L%

JTREHLEPES A sk 2N X, BTN TR MR X L
7£ Java 1, HSZHUE =000 R s

inputStream.broadcast() ;
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£ Scala 1, HSLHT A0 N Pras:

inputStream.broadcast () Data Sinks

— HERE e e, TSR T LR . FHISINANASH | Flink H A RAFIZIN

J
d

J

writeAsText(): AP HRMIEX KB A—1T.

writeAsCsV(): K o5 NZ 57 M iE S F. bk, TR B sl AT
Aic B

print()/printErr(): KRk 5 A o B IR nIA RS AERR RS
writeUsingOutputFormat(): A $#24t F & i thii& 0. SH0E H € U U, 29
J& OutputFormat—— %1 o3 [ ZI AL A P S B4

writeToSocket(): Flink &2 #0500 5 ARE e &R 7, N IEFT 51k
Fikg Ak 52 X SerializationSchema.

. EHEJE]Fn7KED

Flink Streaming API )% 11 R /@& H Google Dataflow #%, 1% API SZ F5 AN [F] FrI S [A]
& FHINESZS 7S TP 18] (5 Wiz 5.

J

uhnl
'I'I

=0 TP < 0 V1 e =< X ol = S o ol o w00 = 1 P 7 (P €57/ 5 L B
Hr, ST 1a) ] DR A B S il P e DR AR I B 8] . — ISR, X — 2R
PEINFTR] S ZE#E Flink 2 B B NG ZE (R ACFE R R vh, I [R) B 4k b
WIS o OHLH 3> LA A . SRR TR AL B ] B 10 7 F 4

RO FRA ] o AL ER S T8) DU SR AT 00 AL PRI (ML 28 e 18] o AL BR8] (1) i ALY
BE SR AL B I A8 AHEEZ T, ARTEN [A) A2 B el S Al B 7 S ——
ToAd F AL EEALAS 5 A =ML as 2 A ) D L . i ) AN SR e A e 1, RN
BT RG] R R B3 E

FENISHE] o NS ]S F8 45 o S8 N Flink B AR o BT A 25 T I5) (] A 30 E 1)
SSEGN AR, SACEER A A b, SR ] — AR A e & A, E
& g T i 25 3 . SN TR R P AN gE AL BT e P 4, e RAE S
{33t N\ Flink 224¢ )5 A4 53 Bo iy [a) 8K

hn

iy

FANRBI e T ane] 3 B F A I T A K ED o % T S NI ] A AL FR I e, A 7S T i
[APRFAE, 7K B A A B R 45 E B AR 2R
£ Java 1, HSCHUEFEQD B s

final StreamExecutionEnvironment env =

StreamExecutionEnvironment .getExecutionEnvironment () ;

env.setStreamTimeCharacteristic (TimeCharacteristic.ProcessingTime) ;
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//or

env.setStreamTimeCharacteristic (TimeCharacteristic.IngestionTime) ;

7F Scala H, HSZHLEFEW B Fros:

val env = StreamExecutionEnvironment.getExecutionEnvironment

env.setStreamTimeCharacteristic (TimeCharacteristic.ProcessingTime)

//or

env.setStreamTimeCharacteristic (TimeCharacteristic.IngestionTime)

FEFAFI AR AR o, w48 € /K BTN (R 70 e 77 2. RF ik, A7AE BT PR K Ef]
AT TA) kR ) 73 i 77 2

Q  EEMNEEEEYE

QSRR RO S o

Y5 FHAR R R PR E TAERS, fF Java W1, B [AIRFAE A 20 G SSIRE AR 0 T s

final StreamExecutionEnvironment env =

StreamExecutionEnvironment .getExecutionEnvironment () ;
env.setStreamTimeCharacteristic (TimeCharacteristic.EventTime;

7f Scala 1, HSZIUSFEU R AR:

val env = StreamExecutionEnvironment.getExecutionEnvironment

env.setStreamTimeCharacteristic (TimeCharacteristic.EventTime)

W, AR EER IR A0 R R AE i AR 18] 2 — MR 1 77 BRI Z 4h, Flink
I SCRFRE LT e SO TA]ERAT Eas A 7K BN AE B o

19. HEHEE

Apache Flink SCFF 2 FOEREES, JF S PR SCILEE 320 5 N EAE .

(1) Kafka %2

Kafka =2&—MRAM-1T R0 G0 B NI RS, P PR B R A 25— e F /.
b5, IXUeyH B0 Am 2 BRI b 28 . Flink 24t 7 2 ik, Jf 7K Kafka {8 2
5E SO Flink P HEEEIR . 2418 H Flink Kafka #2880, 75248 R E 1) JAR A4

I AH N Maven AKHiOC R BRI WA iRz 4s . Bilan, X Kafka 0.9 A, w] )
pom.xml AR BN FIAK O A -

<dependency>
<groupld>org.apache.flink</groupId>
{artifactId>flink—connector—kafka—O.9_2.ll/artifact1d>

<version>1.1.4</version>

</dependency>



© 202 Hadoop K& 73 #T 352%

NS & A0 Kafka {38 B35 HAE Katka Y8 . 7F Java 1, Fs2H 4 =040 Fos:

Properties properties = new Properties|();

properties.setProperty ("bootstrap.servers", "localhost:9092");
properties.setProperty ("group.id", "test");

DataStream<String> input = env.addSource (new
FlinkKafkaConsumer09<String> ("mytopic", new SimpleStringSchema (),

properties));

{E Scala A7, HSZHL A U0 R frzs:

val properties = new Properties();

properties.setProperty ("bootstrap.servers"”, "localhost:9092");

// only required for Kafka 0.8

properties.setProperty ("zookeeper.connect”, "localhost:2181");

properties.setProperty ("group.id", "test");

stream = env

.addSource (new FlinkKafkaConsumer(09[String] ("mytopic", new

SimpleStringSchema (), properties))

.print

LA S 1 B Katka L. Zookeeper ML A [ 255 & 14, IFTREATRE 1
F AR, 72 YA~ R8N mytopic. K, W1RVH B & 2 mytopic FEH, B
Flink it 47403

5 DA [ A SR BCE A , 38 mT BLA S P Ak FE e H € XA BRATE L T, Flink
SCRFFAT R M ISON PP AR 4 )a F A HL I, ] JE A Flink A BOKE 2 sOBL - Flink
JE BHME SR BOIRZAS PR . 25 IR, Pk B 2 il — IR A i A 3 5 3 3 s A B
PRz A, B ARG Kafka A 773 € ON— PMEIIES, X0 M) Kaftka F 8 5 A4 7F
Java tf, HSZHLEFEWD B Pros:

stream.addSink (new FlinkKafkaProducer(09[String] ("localhost:9092",

"mytopic", new SimpleStringSchema()))

{E Scala 7, JHSZILEFEUN T Frs:

stream.addSink (new FlinkKafkaProducer(09<String> ("localhost:9092",

"mytopic", new SimpleStringSchema()));

(2) Twitter EHE28
[t 5 A A S AA R oA s D BE A I AN W B2 T, W T A Twitter A 3R EUE S F 0 H b 47 b 2E
Twitter B0 0T T2 Fh 7= i AR S5 A0 82 B RE 1 25 O 1 Sk oo A
FHRHE, Flink 524 | Twitter ERESAE A —MEERVE . X &R, U
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1L Twitter 5 6% Twitter N HFEF, FA BIERE 48 P F A B EH

Twitter 1% +%4% 1] 7 Java 8Y Scala i H . — H AR 1 2R, Bl % 5 #7273 M Twitter
PR E, BAODIRIE .

O BRI Maven 1K ¢ 2 :

<dependency>
<groupld>org.apache.flink</groupId>
{artifactId}flink—connector—twitter_Z.ll/artifact1d>

<version>1.1.4</version>

</dependency>
@ Bl JE1ENEAR VRSN Twitter. 7E Java 77, LSzl 7 a0 T s
Properties props = new Properties();

props.setProperty (TwitterSource.CONSUMER KEY, "");
props.setProperty (TwitterSource.CONSUMER SECRET, "");
props.setProperty (TwitterSource.TOKEN, "");
props.setProperty (TwitterSource.TOKEN SECRET, "");
DataStream<String> streamSource = env.addSource (new
TwitterSource (props));

7F Scala 1, HSZI 5 =000 R AR

val props = new Properties|();

props.setProperty (TwitterSource.CONSUMER KEY, "");
props.setProperty (TwitterSource.CONSUMER SECRET, "");
props.setProperty (TwitterSource.TOKEN, "");
props.setProperty (TwitterSource.TOKEN SECRET, "");
DataStream<String> streamSource = env.addSource (new

TwitterSource (props));

£ LA, HeRE 3R EN2EEM, TG MA TwitterSource. W25
TS BRI TCE, BIn TG A Twitter P 3RENEHE . TwitterSource ¥4 DA JISON “F4F i 1
A AR . Twitter JSON /R FIACHS a1 R s :

{

"text": ""Loyalty 3.0: How to Revolutionize Customer &amp; Employee
Engagement with Big Data &amp; #Gamification" can be ordered here:
http://t.co/1XhgyaNjuR",

"geo": null,
"retweeted": false,

"in reply to screen name": null,
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"possibly sensitive": false,
"truncated": false,

"lang": "en",

"hashtags": [{

"text": "Gamification",
"indices": [90,

103]

11y

b
"in reply to status id str": null,
"id": 330094515484508160

}

TwitterSource $2ft T % #f StatusesSampleEndpoint, Jfi% [A|—ZHFEHLIH B . WH 7
BN IERS, HIFATTEAE BN o i, W e s2 TwitterSource.Endpointlnitializer
.

— H M Twitter "P3RE 7 £dw, B nlxh 2 db 47 b2 . A7 el or #r

(3) RabbitMQ 4% 4%
RabbitMQ & 38 Z AL H W s tEge 70 A 2NH BSR4t . X T & ik = AE,
RabbitMQ — M HAETE BAL I 250 . Ak, a4 plior A =GH B BAA], FHAEBAA gy N K
A B AT (2 . KT RabbitMQ I HE 245 &, 15235 A 17 1] https://www.rabbitmg.com/.
Flink 32§ RabbitMQ [HJ 24k (UAREURI A A, JRHRft 17— &R, Al LLse S EukE i
7'77 ﬁ%‘ﬁ.@ﬁf RabbitMQ & #zas IE7 TAE, &t FAlER
O RabbitMQ: EWIFEHL. ¥l FH P RIS E S B
Q  BAF: F5EAT A RabbitMQ BA% % FK .
O K ID: fEN— RabbitMQ Hi14, H TAE MMl R G il mE— ID REGE R
A N

O 7pseEi: RabbitMQ LAFF #1465 AT AIAL a5, 33k 1 38 4 7 A X 28 Ui
o B, HRBEOE R, T 5 FRE a0 ZE AT ROF S ERE . Flink %
AR T — BB P IAS, B0 75 B T I AS .

RabbitMQ YRI5 51 F2 it 1 K F1li Il

Q  “f—K7 5 %: 1£ RabbitMQ 558 ] RabbitMQ Kk ID Al Flink 16 5 s AL

Q  “EA-)k” FE: YA H Flink £ 2 SALH], {HA % E RabbitMQ AH< ID .

RabbitMQ H #4845 20 I AN B 4% vl 4 AL S DRl
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FHESRBEARD, UEERES T ER T, KOTSRS, &R
I Maven {K#i ¢ &, WK Fis:

<dependency>

<grouplId>org.apache.flink</groupId>
<artifactId>flink-connector-rabbitmg 2.11/artifactId>
<version>1.1.4</version>

</dependency>

A B R 1 AE Java Franfarfdi F] RabbitMQ &% 45 .

//Configurations
RMQConnectionConfig connectionConfig = new RMQConnectionConfig.Builder ()
.setHost (<host>) .setPort (<port>) . setUserName (. .)

.setPassword(..) .setVirtualHost ("/") .build() ;

//Get Data Stream without correlation ids
DataStream<String> streamWO = env.addSource (new
RMQSource<String> (connectionConfig, "my—-queue", new SimpleStringSchema ()))

.print

//Get Data Stream with correlation ids
DataStream<String> streamW = env.addSource (new
RMQSource<String> (connectionConfig, "my-queue", true, new

SimpleStringSchema () ))

.print
HA, Scala oI REARHS 01T 77
val connectionConfig = new RMQConnectionConfig.Builder ()

.setHost (<host>) .setPort (<port>) .setUserName (. .)

.setPassword(..) .setVirtualHost ("/") .build ()

streamsWOIds = env.addSource(new RMQSource[String] (connectionConfig,
" myqueue", new SimpleStringSchema))

.print

streamsWIds = env.addSource (new RMQSource[String] (connectionConfig,
"myqueue", true, new SimpleStringSchema))

.print

HAh, B AKE RabbitMQ & 44248 FAE Flink 42025 .

M AL B ZE B 1% R AN A ) RabbitMQ BASI I, 7 ELHe kAR 3 Ty L 1 e & -
O RabbitMQ L & .

Q  BASIZFR——Fr A B IR R 47 & .
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QA S —— FH DO s 5% 4 9 7715 1) RabbitMQ 453

A Java ;IS BN T AR 1% 0% s FHAE Flink B205048
RMQConnectionConfig connectionConfig = new RMQConnectionConfig.Builder ()
.setHost (<host>) .setPort (<port>) .setUserName (. .)

.setPassword(..) .setVirtualHost ("/") .build () ;

stream.addSink (new RMQSink<String> (connectionConfig, "target—-queue", new

StringToByteSerializer()));

Scala 1 JSZHL 7 =un N s

val connectionConfig = new RMQConnectionConfig.Builder ()

.setHost (<host>) .setPort (<port>) . setUserName (. .)

.setPassword(..) .setVirtualHost ("/") .build ()
stream.addSink (new RMQSink[String] (connectionConfig, "target—-queue", new

StringToByteSerializer

(4) FElasticsearch % 25

Elasticsearch /& — P70l RIEIE. &AM RS %, FFnl Xt Fri iR SO #E1T &
5, B JE Al E SR EE A AT 2 AR R . KT Elasticsearch W25 S, 155 0] Ui
https://www.elastic.co-

ERLEI &, nlRees 2l Flink A0FE s, b5 R H A% T Elasticsearch W1, X
It,, Flink X} Elasticsearch a5 $2 Mt 1 AHMN S FF. #% H I, Elasticsearch 17 |
FERRAS, Flink Xf 7% F5. XFT Elasticsearch 1.x, 775 22U A1 T 41) Maven i ¢ £ -

<dependency>

\<groupId>org.apache.flink</groupId>

<artifactId>flink-connector-elasticsearch 2.11</artifactId>

<version>1.1.4</version>

</dependency>

Flink B R T — MRS EdE S N\ Elasticsearch W1 ‘B 1 BRI T
% 4% 3| Elasticsearch:
O AT AR IR AT A, 0S4 BulkProcessor 4 SR K IX
% ElasticSearch F7. 7504 X &K i% 48 Elasticsearch Z Hi, 1) X &2 G K & =t
ITECE, W FRs:
DataStream<String> input = ...;
Map<String, String> config = Maps.newHashMap () ;

config.put ("bulk.flush.max.actions", "1");

config.put ("cluster.name", "cluster—-name");



% 9 75 Apache Flink Jit 2040 T « 207 »

input.addSink (new ElasticsearchSink<> (config, new
IndexRequestBuilder<String> () {
@Override
public IndexRequest createlIndexRequest (String element,
RuntimeContext ctx) {
Map<String, Object> json = new HashMap<> () ;
json.put ("data", element);
return Requests.indexRequest ()
.index ("my-index")
.type ("my-type")
.source (json) ;
}
1))

ISR HERE AR, AL IETE SR AT S b AR B = 0 & | e A . Bl o,
AT ESER o 78IS, FHfee VR 9l AR SO . 25, Scala H111Y
ARASSEEL I Fros:

val input: DataStream[String] = ...
val config = new util.HashMap[String, String]
config.put ("bulk.flush.max.actions", "1")
config.put ("cluster.name", "cluster—-name")
text.addSink (new ElasticsearchSink(config, new
IndexRequestBuilder[String]
{

override def createlIndexRequest (element: String, ctx:
RuntimeContext) :

IndexRequest = {
val json = new util.HashMap[String, AnyRef]

Jjson.put ("data", element)

Requests.indexRequest.index ("my-index") . type ("mytype").
source (json)

}
1))

O fEim%s P A, Elasticsearch FUVFIE I 9300 i 11 b B A& 50 25 1 v b AT 1% 4% .
Flink ¥ #i T+ HESPEZEFA. ME, "TELEY S cERTR A
Elasticsearch 19 2. FHACIS E R~ T Java F RS2 77 =

DataStream<String> input =

= = JF

Map<String, String> config = Maps.newHashMap () ;
config.put ("bulk.flush.max.actions", "1");
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config.put ("cluster.name", "cluster—-name");

List<TransportAddress> transports = new ArrayList<String>();
transports.add (new InetSocketTransportAddress ("es—-node-1", 9300));

transports.add (new InetSocketTransportAddress ("es—-node-2", 9300));
transports.add (new InetSocketTransportAddress ("es—-node-3", 9300));
input.addSink (new ElasticsearchSink<>(config, transports, new

IndexRequestBuilder<String> () {

@Override

public IndexRequest createlIndexRequest (String element,

RuntimeContext ctx) {

Map<String, Object> json = new HashMap<>();

json.put ("data", element);

return Requests.indexRequest ()

.index ("my—-index")

.type ("my-type")

.source (json) ;

}
1)) ;

H it 7 5EFLRR. WAL . fitE KX E G R EE ST N A
A, Scala SIS 40 R Fr s

val 1nput: DataStream[String] = ...

val config = new util.HashMap[String, String]

config.put ("bulk.flush.max.actions", "1")

config.put ("cluster.name", "cluster—-name")

val transports

= new ArrayList[String]

transports.add (new InetSocketTransportAddress ("es—-node-1", 9300))
transports.add (new InetSocketTransportAddress ("es—-node-2", 9300))
transports.add (new InetSocketTransportAddress ("es—-node-3", 9300))

text.addSink (new ElasticsearchSink(config, transports, new

IndexRequestBuilder[String] {

override def createIndexRequest (element: String, ctx:

RuntimeContext) :

IndexRequest =

{

val json = new util.HashMap[String, AnyRef]

Json.put ("data", element)

Requests.indexRequest.index ("my-index") . type ("mytype").

source (json)

}
1))
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(5) Cassandra &% 45

Cassandra s&—F 0 =0, {IRZEIR ') NoSQL Hds &,  [RII t92& — AN 3k T - E 1 s
i AN, V52 et =R N R K H Cassandra /E N F 5% . Cassandra 7] 5
AR SRR S A AR, Hrp A L EMNZR . AR S PATHE N R 5
#eE. T Cassandra S 245 5., 1335 n] U7 0] http://cassandra.apache.org.

Apache Flink $&fft | —/Mi&ERds, nlEEdRES A Cassandra 1. fEVFZ N,
PTG EERF Flink H I EL s 471 22 Cassandra H7.

RALT HARERAS, AL ERIN Maven (KK &, 41 T Fios:

<dependency>

<groupld>org.apache.flink</groupId>
<artifactId>flink-connector-cassandra 2.11</artifactId>
<version>1.1.4</version>

</dependency>

EMAN T R TG, Al HFAEICHCE SN Cassandra #2028, 7E Java 1, JLSZHY
J7 A0 R AR

CassandraSink.addSink (input)

.setQuery ("INSERT INTO cep.events (id, message) values (2, ?2);")
.setClusterBuilder (new ClusterBuilder () {

@Override

public Cluster buildCluster (Cluster.Builder builder) {

return builder.addContactPoint ("127.0.0.1") .build() ;

}

})
-build/()

{F Scala H1, FLSZEL7 a1 R s

CassandraSink.addSink (input)

.setQuery ("INSERT INTO cep.events (id, message) values (2?2, ?2);")
.setClusterBuilder (new ClusterBuilder () {

@Override

public Cluster buildCluster (Cluster.Builder builder) {

return builder.addContactPoint ("127.0.0.1") .build() ;

}

)
.build () ;
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d8 = pd.DataFrame (df, columns=['Quantity']) [0:100]
d8.plot ()
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d8 = pd.DataFrame (df, columns=['Quantity', 'UnitPrice'])[0:100]
d8.plot ()
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In [T6] d8 = pd.DataFrame (df, columns=['Quantity']) [0:100]
d8.plot
Cut 76 <matplotlib.axes. subplots.AxesSubplot at 0xlb38e3aebl0>
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150 +
100 - i
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-'J J\‘\M
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0 20 40 Bl g0 100
% 10.27
In [E2]: dB = pd.DataFrame (df, columns=['Quantity', 'UnitPrice'])[0:100]
d8.plot ()
cut[82]:

<matplotlib.axes. subplots.AxesSubplot at Ox1b39f2lefl8>
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12.1 Amazon Elastic Compute Cloud

Amazon Flastic Compute Cloud (Amazon EC2) &Il Web k55, IFA/1E = i fit 2
A RN R RE T, ot H LT RN T 2R M T Web i 1 H .

Amazon EC2 [Yfa] 5. Web 5542 COHEIRATT Al 5ok M SR BTG B 5 5, FfR4eft 17Xt
HEUE) e, #Emal i Amazon HTHRE M EL. Amazon EC2 K 3R BUR JE 2 ik 55
o S| P T BRI 4a 5 9 T Lor et HnTETTRE R R AN R ET BEE (. T
1) o Amazon EC2 & v[ 1T THR A, H AT ENLPMEHAK A ES . 714, Amazon
EC2 NP RN Gift 7 i B WiER S R TN IR TR, IR e 5% Wbkl
b Ik

12.1.1 3% Web &
Amazon EC2 W 7E L8t NI Ned /b 72 &, b nf CLEI 46— AN B2 A i 55 48 5

. Ah, @n]{EH Amazon EC2 Auto Scaling 447 EC2 Fleet [In] M, FFHR#E 7 E4E
b T EASYRE Fleet, s BERE ) KALAT A B/ MMb . =5 22 Tk 55 32
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NAF. CPU. SLlFf A A sl 7 X AEAC B T £, dEmAiAbEa1E R G M R FE it .
i, EEAERSG T, kS F Linux #l1 Microsoft Windows Server it s .
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Amazon EC2 5% | KZ ¥ AWS At 55, %1l 4l Amazon Simple Storage Service (Amazon
S3) . Amazon X REHEFEARS (Amazon RDS) Al Amazon EfIFA1T = (Amazon VPC) ,
AR MN AR PR SN & A gt e %, 22 %R

12.1.5 EREM4
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— TR 55 A6 V. Sy 2dh 22 38 56 0E Frg o) 288 B il v i A ESfis T Cy N iz 4T . [FIEF, Amazon EC2 A
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FERI TS BE TS HBIRI 22 H . 98T Amazon EC2 115 22 S ) SEE I, 3255 a5 1)
https://aws.amazon.com/ec2/pricing/ LA | fif B 2 N 25 .

12.1.8 STE

FAE 2 M5 SUnl J5 3 Amazon EC2, EAAHLHE AWS Management Console. AWS 7y <
T LA GEid CLI 3fF, RiarATHr) , s H AWS SDK (TR TAA) .
AWS Fa s R+ B, Sl Ui A RERE DL T Z N2, ST EE Y

https://aws.amazon.com/getting-started/tutorials/.

1219 Tz KkHIFEE

WL ER (AMD RN — AR, HFEE THMEBRFRICE NS (BN
&G MHREFIRGSSMNMATER) o JATTA AMI f s H—5261, RI{E Az R
HR 55451817 AMI Bl A, te4h, @&l jE 24 AMI S2l, & 12.1 Fos.

B < (0 console.aws.amazon.com
EMR - AWS Consaole EC2 Managemen
‘?‘Eﬁ Services ~  Resource Groups ~ *
EC2 Dashboard Resources &
Events 1
You are using the following Amazon EC2 resources in the US East (M. Virginia) region:
Tags
Reports 0 Running Instances 0 Elastic IPs
Limits 0 Dedicated Hosts 0 Snapshots
0 Volumes 0 Load Balancers
1 Key Pairs 4 Security Groups
Instances
0 Placement Groups
Launch Templates
Spot Requests ’ ]
Raserved Inatances Learn more about the latest in AWS Compute from AWS re:lnvent 2017 by viewing the EC2 Videos.
Dedicated Hosts
Scheduled Instances Create Instance
=] IMA To start using Amazon EC2 you will want to launch a virtual server, known as an Amazon EC2 instance.
Launch Instance
Bundle Tasks
Mote: Your instances will launch in the US East (N. Virginia) region
Volumes o o
Snapshots Service Health Scheduled Events
METWO LRITY Service Status: US East (N. Virginia):
Security Groups & US East (N. Virginia): No events
Elastic IPs This service is operating normally
Placement Groups Availability Zone Status:
Key Pairs & us-east-1a:
Metwork Interfaces Availability zone is operating normally
QAD BALANCING & us-east-1b;
Load Balancers Availability zone is operating normally
Target Groups & us-east-1c:
Avallability zone Is operating normally
Launch Configurations # Us-east-1d:

K 12.1
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latest/UserGuide/elastic-ip-addresses-eip.html PL | i HH 215 &2 .
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12.2.7 A,

H P K-S g 1 el DM s X . fBilan, AWS $24t 7 24X, PUE 7R 2 A o
7 B 2R F A B Amazon EC2 5249, X an, H P o g AR 5 252, DA
SO K 25 7 4Bk 2 A G VAT 2 3L

AWS GovCloud (US) K52t I AWS GovCloud (US) Xk i)/ AP« *f ik,
F A Z3% AWS GovCloud (US) Region VA [ 212 E..

R 121501 T AWS K-S 32 A OC X 3

= 12.1
X i & X i i R W
US East (Ohio) us-east-2 rds.us-east-2.amazonaws.com HTTPS
US East (N. Virginia) us-east-1 rds.us-east-1.amazonaws.com HTTPS
US West (N. California) us-west-1 rds.us-west-1.amazonaws.com HTTPS
US West (Oregon) us-west-2 rds.us-west-2 . amazonaws.com HTTPS
Asia Pacific (Tokyo) ap-northeast-1 rds.ap-northeast-1.amazonaws.com HTTPS
Asia Pacific (Seoul) ap-northeast-2 rds.ap-northeast-2.amazonaws.com HTTPS
Asia Pacific (Osaka-Local) | ap-northeast-3 rds.ap-northeast-3.amazonaws.com HTTPS
Asia Pacific (Mumbai) ap-south-1 rds.ap-south-1.amazonaws.com HTTPS
Asia Pacific (Singapore) ap-southeast-1 rds.ap-southeast-1.amazonaws.com HTTPS
Asia Pacific (Sydney) ap-southeast-2 | rds.ap-southeast-2.amazonaws.com HTTPS
Canada (Central) ca-central-1 rds.ca-central-1.amazonaws.com HTTPS
China (Be1jing) cn-north-1 rds.cn-north-1.amazonaws.com.cn HTTPS
China (Ningxia) cn-northwest-1 | rds.cn-northwest-1.amazonaws.com.cn HTTPS
EU (Frankfurt) eu-central-1 rds.eu-central-1.amazonaws.com HTTPS
EU (Ireland) eu-west-1 rds.eu-west-1.amazonaws.com HTTPS
EU (London) eu-west-2 rds.eu-west-2.amazonaws.com HTTPS
EU (Paris) eu-west-3 rds.eu-west-3.amazonaws.com HTTPS
South America (SaoPaulo) sa-east-1 rds.sa-east-1.amazonaws.com HTTPS
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1. Amazon Elastic Block Store

Amazon Elastic Block Store (Amazon EBS) $2fit 5 EC2 S5 ¥y [F) 48 FH A B A7 1 4
EBS 45 & i 2 ] A A 5ERAEfig s, vl LR 2 [F—n F X rp AR e T 525 . 523
EC2 S EBS EAF NAFEE A T, B TS50 1) A i Ji T 47 7E - /£ Amazon EBS
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TS . YAEFER, AWS Lambda 4 &#TARIEIF HEBEY B— NERILA
HRT RGO ETAMER. HP RFTESATIEFER T ER R R, 3R T2
ATIRAS I R AYC R . 248 ] AWS Lambda I, J1F 0] LLNAT A28 (1) 8 FH R 7 585
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Bt B G0 AWS Zonl G im A BFE e, ARG AT RGP AR i M RE A 22 2 e

BeAh, BT DL S e R R A R G R 5 s . AR e, FFRAER AWS
CodePipeline A1 AWS CodeBuild X H.it 47T H 253502

StAR, b n] DA S i g ) ek A R TG AR S5 s N AR Y, JRfER AWS
CodePipeline Al AWS CodeBuild Hal5E EA 1. X1, 15235 175 W https:/docs.aws.amazon.com/
lambda/latest/dg/deploying-lambda-apps.html LA | i 55 2 N %

AWS Lambda /& VF % BT 7 ZEAE 6, Jife2n] LUEH AWS Lambda
TS FFIE S S M FE FACHEYS, 5140 Node js. Java. Go. C#Fl Python, Jfr[{fE AWS
Lambda frifEiz 17T A 55 F1 Lambda $2 4t 1 52 JE 1z 17 .

12.4 Amazon S3 &)~

Amazon S3 Iz17 T F KR ALl b, Hig APERIA 99.99999999999%.
Horr, B B e E /b 3 MYELV itz 18], X EeP P it e B B o T AWS [X
N, Amazon S3 i& v DL H 2 £dE & il 2IE T H AR AWS X35,

KT AWS R = ZLmlvgiti, 15235 7] 17 4] https://aws.amazon.comy/ Pl | i 55 2 N % -

12.4.1 Amazon S3 It

Amazon S3 AN — KRB AF it 7 al LIS H Amazon S3 fEATAR IR i )N Web |
PAT AR M 7 i RS ZRAT B B = s . bAh, vl LMER AWS Management Console
KT IR LEAT 55, XA —AMET . EA Web FHHT . A 3244 Amazon S3 LI Ui
{# | AWS Management Console & ¥ Amazon S3 #2171t 25 7] .

N 224 H, A a] N E 2 BRI R 4 HSCEE | A7 AN R RIS 70 B 24048 1 B 77 - Amazon
S3 J& — Pt R A7, T AF AR 25 5k EATA T 3t 7 B804 —— I s RS s S H AR . 4R
W RS, VARCK B0 A IR AR B & BB, IR AR S M. LA
N R 2 . Amazon S3 $eflt [ AT ) AN NEE J7,  HL 2 A] DL AL B A

1

HERLEOR . e P REe R HUVE BLEE, PLSCHLRCAEAE . U7 i) 32 1) A0 Bl A 55 1)
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AE. [AFf, Amazon S3 i&4ft / With EThEE, JFr] EHAE Amazon S3 HXf HE kAT 5
KE)7rHT. Amazon S3 & HHISZ B 2 X FFHIMEMET &, A ISV U7 RM ARG E K
ARk IR RS RS

12.4.2 SHEZEMMEE

Amazon S3 EME—3CFF 3 MAFENNEIEAN s# - 1F5, R S3 &t 'S5 AWS
CloudTrail Z [A] FRIEE %, FHERXT e THHLIC S . IMARRI R B 77 1 AP 19 FHIS 3. Amazon
S3 /& Amazon Macie M — = A7 &, JFEENLAS T2 A3 R, BRI AWS 7
M EBUREHE . Amazon S3 SCFF L REM GG INIE, 4 PCI-DSS. HIPAA/HITECH.
FedRAMP. EU Data Protection Directive £l FISMA, LL7#; B4 ER VB UM FF & i SR

KT 22 A PR A IR] @, 15278 m] 17 7] https://aws.amazon.com/security/ Al https://aws.
amazon.com/compliance/PL | 5 215 2.

1243 HiMEIS

Amazon S3 RJZEEE it BRI KRB /1, ISR £ 72 8 B R 0 A &
gidr, Xt REIESE M EHE, Amazon Athena 1] SQL A G2 4E 1 4% 75 251 1) U7 0] BE
Amazon Redshift Spectrum RJ iz 17 5 R G A S3 BUA WA, HAT, X AWS $&ft 1
Amazon S3 Select IJgg CHEIAH TMHATIN) , X2 — MU S3 %f G ks 2 Fr /5 2 s
TN 74, #EMFETE M S3 Uy A 2 i N H AR P I RE, & ik 400%.

KT A f), 192 n] 17 https://aws.amazon.com/blogs/aws/amazonredshift-spectrum-
exabyte-scale-in-place-queries-of-s3-data/LL | fift 55 %5 N %%

1244 ZRERIEIBHLE

Amazon S3 $&Ht | B R G HIAEAEE BRI E B IRE . A7 6 BE 51 ] DO B N R
APAT . AT EETE, LR R FE i m Ik 55 Ko X goa] U ME— /. A
SE il ) o B #E AT AR IC,  DAME R P 0] DLy 0l 25 G A% il BRI T A I AF G TEFE . AA
Mg e VESERE . EFXTYET . DR PRI A A E T i 1) i, S3 ml $ k5 X6 G R o s
R SR TS - BRbZ A, S3 i m] LAt v #dst, Ciidts B3 2. Bk
AR B AH O A= A B BH TS . BT Amazon S3 {4/ | AWS Lambda, K%/ mf PLid g
WAl 8 OB TAER, 10 JC AT AR] 2004 b At A it

KT S3 ) EFALSI, w23 1 7 hitps://aws.amazon.com/s3/LL | i 5 2 N %
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1245 BEZXEHNESUAREANETSERES

b T 5 K2 E AWS RSEMR 24, Amazon S3 AR RFEAFE L& RG LT
MMAT AN ARk AR, B H # A ¥ 2 BN EA BN F1. AWS Marketplace
At T 35 NI 3500 ZANAFFH, 2 APKRE 1100 24 ISV, IXELEAEAR 2 TS i
BB AWS = ). AWS Partner Network (APN) A EAkfE T4 185 T A1
AR S AR A TG, FHEAM S S3 W E AR 7 (M it, SEmmscal & AR E . RS A 9 HE
W SE R TT R

KT AWS 1 &4F R/, 135235 1) 15 ) https://aws.amazon.com/backup-recovery/partner-
solutions/PA | #5215 ..

1246 &8, F{ENEEEE G

FH P R] DA 22 Fhosk 11 v s Pk £ s 4% 41 2] Amazon S3 " (Bl [A]) o S3 faj B A] HE
APT (575 HLIEC M B AL i ARG AR2E 5y o X TR 35 0 [l i 24 454779, Amazon S3
Transfer Acceleration W] AN — MR N BRAR ) fif o 7 22 o XK H 4 F I I 48 3 52 5 AWS
B K= EEFE 2017 9, AWS BELEMEN Rt 7 — 2 i & o . ARSI B E L5 T &
X1 Pb % EdEAL4, vI {3 AWS Snowball Al AWS Snowball Edge M FHFE/F; % T 5
KEJEHEEE, WAl 22i{# FH AWS Snowmobile. AWS Storage Gateway i 47 ¥ a5 5 FUL 21
PEAE e, IR AR 7 b ol s -G el o % 5h & AWS =

KT =1 HIER, 15235 0157 hitps://aws.amazon.com/cloud-migration/ LA | i 5 22 A %5 .

1247 #HpFHWE

Amazon S3 JRBEHIRE IS AR A TREAL Al AL 2R, HP A DS
H S3 BIMRAFE H| D RER R IPAFAE R EAE . 7 hbh, & n] 8 A an A R, IR
11 & e 1L F2 & S3 Standard-Infrequent Access 7, [A] I R4 G242 044 % Amazon Glacier .
KT AR, 15235 7] 7 n) https://aws.amazon.com/backup-restore/ P | fiff B 2 N %5 -

1248 HFEFE

Amazon S3 Fll Amazon Glacier #2flt | — RANWIFEIS, LU 22 W EAT W T
AR TR BB AT R . SO0 Uy ) A7 A4 B 7 40 23R 5 0 A7 4% . Amazon
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Glacier Vault Lock $2fit | “—IXEANZ KW (WORM) ” HIAFE T %, LU 21l &1
RAET R . A WSS i1k T M\ Amazon S3 %) Amazon Glacier [A] [P &5 864, I35 Bh
RO 1 3T P E USRI R4 H B4k In] @

KTEIEAFR, 23 v 17 n https://aws.amazon.com/archive/ A | fif 5 2 N % .

12.4.9 HEEHFBIEDT T

TCRAT i ) AS 2 ik A2 e b s, P ElE B8 A A 45 22 AR SO, Amazon S3 #P
a] CLRAE REAR o thr B2 . AWS 26t T 2RSS H S 7%, FFEd KA. 3
KRR BT+ B 25 J =08 8 1 20

KT AR ANE SR 01, 139238 17 1) https://aws.amazon.com/blogs/big-data/introducing-
the-data-lake-solution-on-aws/ LA | fif 5 2 N % .

12410 BRET=TFIE

AWS g o n] F B P A IR A A7, FFiEIE Amazon S3 FURE A PEA RS,
BRI P A MAFE A ST, Paik, nlE— A AR S0 RURE IR = gt AT AL B, SRS
RE AL R A, B EAEZ M BAUHMEREIE 7 EEAN = TEA, Al FRLSA
KA. B, ] A BE 1 B A = S3 h, 1N BT R I H 1 —
BT 2 o

KTIRE=ATE, 1524 71717 https://aws.amazon.com/enterprise/hybrid/ LA | i 5 22 P 25 .

12411 BE4ESNARFEE

Amazon S3 #Eft ' ERE. EAHMERGAM TR, HH S TP A4 A AR
s IBATBARAI R S AP N AR . 2 S3 B, wf A IME M B =N 2, IF
MAEAIAL B FLdE 4T U7 1), X AR mT A B R kb 3508 38 B FH A R 4k 21 B 2 % 1

12412 REWRE

Amazon S3 FRRRE IRV ESR AL 7RO R MER RO T R, BTt B 4 i
Bty HLE] . B XEEH] (CRR) A S3 6% H A& §il 24 T A F AWS X3k 1) H
P

KT RMEWKE, 1323 0171 hitps://aws.amazon.com/disaster-recovery/ LA | fif 5 2 N 25 .
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12.5 Amazon DynamoDB

Amazon DynamoDB & — /M4 4 [ & 1) NoSQL £ AR S5, Fft 1P, nf il
IR BEAT TC S A AT 45 1% . DynamoDB I 1 #AFE AN Jig 0 A U PR O B A, X
B, H P A DTGB N . R BEAECE . Bl PR T EREEREY T R S5y T ) ) 2
4k, DynamoDB ibf&ft |, MIMHER 1 Or4 SUREHRE Frid A A E i /T
2P . 1329 n] V5 1) https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/
EncryptionAtRest. html LA | i 55 2 N %5

{8 DynamoDB Itf, #JLLGIEFME . RREBRELIRMEIRER, kS T1E
(R FE R E. H Pl ERNAFT s, HASSFEUSPLEERE FRFSE . 75,
LAl {# ] AWS Management Console 2 Wi Al 55 U5 FI FH R A0 BEFE AR -

Amazon DynamoDB #2{ft | % T & I Dhae, R R &, UAERKIIRSF
AIFERY, 3 i 2 1 E MR K .

DynamoDB n] M3 3 Sl BRI BT,  CLis/ D174 . FH LB s R A7 A

DynamoDB [ #4543 E i Ay s 20 520 2 06 2 B MR 55 45 L, CAALBR A i & A
3K, [RIfRSF— BORPGE KT RE . HolR), BT EdE A0 B S WAL (ssd) 1, HFHE AWS
X Z ANl HX A&, FER RN ER T HEMEERF AL &5, Eaf
F 42 )52 LMFHF DynamoDB & 7E AWS [X 382 8] (] [F] 25 IR 4

12.6 Amazon Kinesis Data Streams

AT LA Amazon Kinesis Data Streams J DA SE IR 7 2SS A1 Ab B 4K RER -
XFI, B ) 8 B s b 2N AR 7 FRE Amazon Kinesis Data Streams M FHFEF . HLEUR
Amazon Kinesis Data Streams #AF AEHE 10 M Kinesis 208 i e B . X — 280N H
F& 7 il FH Kinesis Client Library Jf 71217 T Amazon EC2 32| b . AbER S fIid ol 45 %
R BT, HTAERESER, sCE SRR 5 0Kng; ek 2dE &

%A HA AWS RS .
Kinesis Data Streams 1% [7] Amazon Kinesis Data Firechose —i#2 7 7;5 A Kinesis i 245 F
SIS N A

H 2l LAASE H Kinesis Data Streams PRIE . IEGBAO R & 8dE . A, {THTE
YRR ALHE 1T Beailivient H EEHE . MAER HE 88 Wi EaR 122 Web i
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R . T RE R ORT AR B LI TR 2 S, R AR B ARl R R E R
1175 & Kinesis Data Streams #7815 v FH 37 5%

12.6.1 1R HEMBIBEIRER S A FLLIE

e Al PR RO B B E R R . B0, HEX RGN R H ST LR
el N EAT AR EE . 3R] LABy 1 A s BB A R 55 a4 BRI H S8 £ 5% . Kinesis 24/
nuseft T RN, RUONERACESIE 2 i, — AN STEARSS 4 LAt E AL PRI

12.6.2 SEFTESEMIREULH

0T T B )R 20 e RSN 4 5, DR IR S %05 S ] T Kinesis Data Streams 1.
Blan, s A 3N R P o] DAAE I8 Il ok NI AR 3R 2R G RN AR Y H S E R S
AN 72 S5 A St S 29

12.6.3 EEEIES

SEI B 0 A B AT A BN SER B 2l A — 2. Bilan, nl s SE) T 20 A HE ) b
a5, Bl G A 20 3471247 19 Kinesis Data Streams M. FE 720 #1Z W b 14 a] B3 ¢ .

12.6.4 BEZHIHBIERALIE

itk , Al 1% Amazon Kinesis Data Streams ™ 2 7 F1 A5 7L 1A PR S K (DAG) .
XM 2%k H 2 4~ Amazon Kinesis Data Streams MR I EdE B 55—, CUE
AN [E] ) Amazon Kinesis Data Streams M FH #2734 7T FUFALFE .

12.6.5 Kinesis Data Streams B =

*4{# | Kinesis Data Streams fif (&8I EE A8, — i W . FH A2 2 1 SEint
Fa, B RAZEEINE 2 53 6 5 MapReduce S8 .

2% RS B Fr A AR S n i, B % BT Kinesis 2R . Wil BT 2R
NMIHAGZR CBPEN-SREO B8], —FRAHZNT 1R ERIEH IS, Amazon Kinesis
Data Streams ™ FHFE T JLFn] BI ZI4d FH 2045 7 7P 12045 . Kinesis Data Streams 7F & AR 4%
IR ST R RWE ES TR R . AR, P el A R
MapReduce ZERI )W FHFETY, 1M Kinesis Data Streams 5 PE4F1E L 15 F AT 10T PAZE .
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SN R YR BER. #EIt, BoEId SRS 2 B A S AR

%]~ Amazon Kinesis Data Streams . #2577 PA{# & B im0 8dE . [Kitk, 2 4N84F
COnVARS AL ER ) mf PAIF A HAR S kAT o lan, AN AR Al A TE] — AN Ecds v i3
s . b, B—ADNHERTHEAATEITIREN RS E/E, 58 DynamoDB 3;
o AN AR ol s R i A RS R, 910 Amazon S3. B fE,  EFGTHECHT R
TR, BEEATETRE MR SEHR T DynamoDB 44 4% i /< H sz B

12.7 AWS Glue

AWS Glue 72— MR AFEE RN, FHANE (ETL) kS, IERAMXIFEE, &
GE 7 SO BRI AT 4328 TEVE TR sE, 3 nT AR S AP O A A 2 [R) a4 RS Sh B
AWS Glue H—"1~44 N AWS Glue Data Catalog 1] RE G A g E . — > H 814 i Python
RASH) ETL 5128, DA A— N RIGHIEEERS CH T AR IS« A6 b WS A0 A i B i
W ERD) HEl. AWS Glue 2 TCHRFS A5 1Y,  FT UAAS TG 2R B B8 FEIERE SR .

P AT UAEH AWS Glue #2#il 6 3R EUCE PR . Feeids, 708 5 ] T3 R A&k
PE. =6 & R E IR S5 K dw HE L B8 P/ i &0 TAE . Britkz 4, dbenf D H AWS
Glue API #:/F 5 AWS Glue Hr554#: 0, FFR R TF KA S gEE . AR5 Python
oy, Scala Apache Spark ETL 8f4.

FATATCME ] AWS Glue #EEE &%, #mAR., FE.,. KBuEAg e Edz . [
N, IR AWS = B 4 368 2 EAR AR . Ah, IEnDRRIE B AS R U5 B
WRNEAE BT, DAEAT & WS M. Il EAE A SR T, o] LAE R
KBNS AE B S, MR TR AL EEVE.

USRI ER, AWS Glue 1 fRifL1E Z#AEES, BARWT:

O SREOIERE 5 508 77 6 AH G 1 oo B 2w H 210 H 3.

O rf DV A A B, o e el B H

O {THRAEE R KR E LIHF AWS Glue Data Catalog.

O TCHRFEF R 2R a2 AW A . AR 2R A . IR S e KA A7 i
N AWS Glue Data Catalog F1 /3, F#/E ETL /EMLHIZ% S A A .

O AR ETL A, FREEM B irz mfE. wmFie. FEEHENE.

O R AR, FRRRE E A T R 4

Q RI\EESEMMR ETL /BN, FFr] BaiwIEeElL, HEdRE» 26 E

o i A T AL 22 TR R AR -
Q  WdRIE TR B 45 R DL AL & 35 30
O AEEE I E PR EEAE.
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O RIFEFET RRIEIFST SIEL.

FEXT Amazon S3 FIEHIPAT LR S A5 BN, n]LMEHA AWS Glue. AWS Glue 7] DA
X} Amazon S3 E#i5i 174 H , LL{HF|H Amazon Athena /I Amazon Redshift Spectrum i#/7T
il W EHR, udE 5K ZEAEREFF . Hid AWS Glue Data Catalog. Athena #!
Redshift Spectrum A] H % #r 1] Amazon S3 21 . 29K H AWS Glue i, m[i# i —Ng8—
(42 U o) A0 20 By B, T o2k =gk 2 2 N s A .

FIH AWS Glue, HJ@I@#FHAFIRENK ETL & 1E. 7 Amazon S3 1, HZA7 %R
fH, BT A AWS Lambda R0 H AWS Glue ETL AENE K217 ETL ARk, B4k, i
APREEX AN H RS 42 VR 21 AWS Glue Data Catalog 7, F£4E N ETL {EMLHI— 84 9 %

PR AWS Glue i — P B REUREE . BRitbz Ah, ] DU FH & F0 AWS il 557
a2 g, [RS8 8 FH AWS Glue Data Catalog ZE47 Zi#lE 14t — 41 &l . #5F Data Catalog
A PUB R R A R LT R AR LE, R — D AR B 4R A S T R . T At
Data Catalog i4& 1] LAE N 4h i Apache Hive Metastore FY #5477 % .

12.8 Amazon EMR

Amazon EMR 2 —PMEEERF S, Bt I AWS L) Apache Hadoop 1 Apache
Spark 55 KEAEHESE BT I AR, BEM A R EIR AT A FE A 734 o I8 IS A X L HE R NI AH
KHJTHETH (#hn Apache Hive il Apache Pig) , AJEF5%t 20 #T Dy READY 55 & Be LAF 71 %K
REPRECHE . b4k, i&n] D#E H Amazon EMR 7E HAth AWS Fidi A7 A4 & (4 Amazon
S3 HI Amazon DynamoDB) [a]4% i f1#2 5] K & 445

Amazon EMR #&ft | —/NEE 1) Hadoop HEZE, iZAEZEMI L., Pid H B A AR &,
CLEFE NS nl 45 (1) Amazon EC2 SE45 [a) Ab B & (1) &4 « tb4h, i n] A Amazon EMR
iz T HAh AT 120 A UHEZE , U0 Apache Spark. HBase. Presto fll Flink, Jf5 Amazon S3
A1 Amazon DynamoDB %5 H:Ath AWS B4 A7 fifg 1 i) 2 #4728 B

Amazon EMR 7“4, ] SR ACER K E R REdE A, S HE 0. Web &4l
B (ETL) o Hlass2>d. W5t BEAptmAeyE B

M AN IR T R, FF 2L M) aws.amazon.com FEEIE— > AWS K5,

0;::=.
A 52 Aoff Jl EMR AR B2 AT — 20 (Bw—AZER 10 £4) . BEFLERE, &
gk BB TR S

e a, BEERWKE 12.3 Frs i .
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) console.aws.amazan.com

aWws

Services ~ Resource Groups ~ 3 L\ SRIDH&R ALLA = M, Virginia =  Support =

AWS services Helpful tips

ﬁ Manage your costs
Get real-time b g akerts based on your oost

' Recently visihed sarvices and usage budgets, Start now

{0} Ece A EmA [@) Biling
[ Create ¢ ganizati
M @B Create 8n organization
L
Lksa AWS Onganizetions for policy-based
¥ All senvices rmanagernent of mulliple AWS accounts. Start
s
Build a solution
Get started with simple wizerds and automated workfiows EXFJ|DFE AWS
@ Launch a virtual maching @ Build a web app ) Eﬁj Build using virtual servers Amazon Relational Databaze Service (RDS)
With EC2 <" \With Elastic: Beanatalk : With Lightaall ROS maneges and scales your database for you. RDS
-2-3 minutes 6 minutes =1-2 minutes supports Aurcra, MySOL, PosigreSQL, MariaDB, Oracle,
and S0L Server, Learn mona.
# Connect an loT devica {;;j’?? Start a development project ﬁ:.l Register 8 domain
’JIIE With AWS loT "o ¥ wWith CodaSter %) wh Route 53

—E roirutes & rirutes - rinattas Real-Time Anatytics with Amazon Kiness
Stream and analyze real-tima data, 5o you can get tirmedy

Saa Mone Insights and react quickly. Learn mone,

. . Get Started with Containers on AWS
Learn to build See all

Amazon ECS halps you build and scale containers for any
Leamn to deploy your solutions theough step-by-stap guides, laba, and vidaos s

size application. Laarm more, 0

Websites DevOns Backup and recovery
AWS Markstplace

[E' x E{i Discover, procure, and deploy popular software products
—_— &

=4 that run on AWS. Lisrn more. &

Kl 12.3
%P EMR 1E MRS, S e R 12.4 fios.

i1 4 il COonsole.Bws.amazon.com

Services Resource Groups ~ * i SRIDHAR ALLA ~ M. Virginia «

Amazon EMR ! . i .
L i Welcome to Amazon Elastic MapReduce Additional Information

Security configurations More about Elastic MapReduce
Amazon Elastic MapReduce (Amazon EMA) is a web service that enables businesses, researchers, data

i EMRA overview
VPG subnets analysts, and developers to easily and cost-effectively process vast amounts of data. mogmmm
Evants Pricing
You do not appear to have any clusters. Create one now:
Help More Help Using Elastic MapReduce
Create cluster Farurm
Documentation
How Elastic MapReduce Works Developer Guide

AFl Refarance

_ EMRA on GitHub
Upload Create Monitor Help porta

. /\/\
N |
Updoad your data and processing Configure and create vour cluster by Monitor the health and progress of

application 1o S3. specifying data inputs, outputs, your cluster. Retrieve the output In S3.
cluster size, sacurity settings, ate.

Learn mara Learm maora Laarn mora

K 12.4

B 12.5 Fros & fak s, BRIl g —~ EMR £#f.
—HEERT T EMR SEVAN a8 E . 0Fitk, al$T ik mi-k, Ui AWS 45
H & EC2 A%, Wl 12.6 Ak
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[ ] ! console.aws.amazon. com

Resource Groups ~ * SRIDHAR ALLA ~

Go to advanced options
General Configuration

Cluster name  uy cluster
+| Logging €
53 foldar s3:/aws-logs-18007 2666806-us-east-1/elastismapreducsy [Bar

Launch mode @& Cluster € Step exacution €

Software configuration
Release emv-5.13.0 B o

Applications § Core Hadoop: Hadoop 2.8.3 with Ganglia 3.7.2,
Hive 2.32, Hue 4.1.0, Mahout 0.13.0, Pig 0.17.0,
and Tez 0.8.4

HBasze: HBase 1.4.2 with Ganglia 3.7.2, Hadoop
2.8.3, Hve 2.3.2, Hue 4.1.0, Phoanix 4.13.0, and
ZooKeaper 3.4.10

Presto: Presto 0.194 with Hagoop 2.8.3 HOFS and
Hive 2.3.2 Metastore

Spark: Spark 2.3.0 on Hadoop 2.8.3 YARN with
Ganglia 3.7.2 and Zeppelin 0.7.3

Use AWS Glue Data Catalog for table metadata L1

Hardware configuration
Instance type  ma.xlarge |~ |

MNumber of instances 3 {1 master and 2 core nodes)

Security and access

K 12.5

= nsoie El = ChEl ]

aws Services ~  Resource Groups v % [l SRIDHAR ALLA ~

Hist
ory EC2 Group
EMR
EC2
Cansole Homea Wirbual Servers in the Cloud rvices
EC2 EFS 1
- Managed Fike Storage for EC2 -
Billing ¥
LA Elastic Container Service L
Run and Manage Docker Containers hytics
=21 DR | e e IWIALTiNe Ladriang
Elastic Beanstalk Cloud9 Amazon Polly
ok .
X-Ray Rekognition Eu:“? AR & VR
Amazon Transcribe Amazon Sumeran =

=) Storage Amaron Translate

ag g Management Toals
EFS CloudWatch Y Application Integration
Glaclar AWS Auto Sealing Analytics Step Functions
Storage Gateway CloudFormation Athena Amazon MQ
CloudTrail EMR Simple Notification Service
) Config CloudSaarch Simple Queue Service

E Database OpsWorks Elasticsearch Service SWF
RDS Service Catalog Kinesis
CynamoD8 Systems Manager QuickSight &
ElastiCache Trusted Advisor Data Pipeline L? Customer Engagemant
Amazon Redshift Managed Servicas AWS Glue Amazon Connect

Pirpaint

_ ) Simple Email Service

l'f}"\' Migration E,L Media Services F;EI Security, ldentity & Compliance
AWS Migration Hub Elastic Transcoder 1AM
Application Discovery Service Kinesis Video Streams Cognito di| Business Productivity
Databasa Migration Service MadiaConvert Secrets Manager Alaxa for Business

K 12.6
%] 12.7 &8 7 H[8iH EC2.
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ECZ Dashboard
Events

Tags

Reports

Lirnits

Instances

Launch Templates
Spot Requests
Reserved Instances
Dedicated Hosts
Scheduled Instances

AMls
Bundie Tasks

Volumes

Snapshots

Sacurity Groups
Elastic IPs
Placement Groups
Key Pairs

Network Interfaces

Load Balancers
Target Groups

Launch Sonfigurations

EMR - AWS Console

Resource Groups ~ %

Resources

consele.aws.amazon.com

You are using the following Amazon EC2 resources in the LS East (M. Virginla) reglon:

0 Running Instances
0 Dedicated Hosts
0 Volumes

1 Key Pairs

0 Placement Groups

0 Elastic IPs
0 Snapshots
0 Load Balancers
4

Security Groups

Learn more about the latest in AWS Compute from AWS rellnvent 2017 by viewing the EC2 Videos.

Create Instance

To start using Amazon EC2 yvou will want to launch a virtual server, known as an Amazon EC2 instance,

Launch Instance

Mote: Your nstances will launch ir

Service Health

Service Status:

LS East (M. Virginia):
This service is operating normally

]

Availability Zone Status:

S us-east-1a:
Availability zone is operating nomally

& us-aast-1b:
Availability zoma is oparating nommally

5 us east-1c;

Availability zone is operating nomally

# us-east-1d:

the: LIS East (M. Virginia) region

™ Scheduled Events

US East (N. Virginia):

Mo events

EC2 Managemen

IR

K 12.7

EC2 Dashboard
Events

Tags

Reports

Limits

Instances

Launch Templates
Spot Requests
Reserved Instances
Dedicated Hosts

Scheduled Instances

AMIs

Bundle Tasks

Violumes

Snapshots

Security Groups
Elaslic IPs

Flacement Groups

Create Key Pair

EMR - AWWS Console

Resource Groups ~ *

Import Key Pair

Select a key pair

CORNSOE, 3W5. 8 Mazon.com

You do not have any Key Pairs in this region.

Click the "Create Key Pair" button to create your first Key Pair.

Create Key Pair

EC2 Management Console

B ) A 44 5 AN 12.9 i
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ae® < m & console.aws.amazon.com &

ECZ Management Console

...

K 12.9
AE
AR A R GardEst, BB PR ERRMATX —F4E,
K 12.10 R 7 a0 eaxs, alokH i CLORAF CAAE J5 S48 /E 4 H

< I # console.aws.amazon.cem o}

EMR - AWSE Console EC2 Management Console

dWws

Services ~ Resource Groups ~

EC2 Dashboard Create Key Pair Import Key Pair Dzlezie
i KON | | hello.pem.txt -
Tags Q Fillg —————BEGIN RSA PRIVATE WEY———-
HIIEpAlBRAAKCAQEAWwaMTNG 105 254058 Tu0kuwhniyenMyhtRE f26y 2F+akeaN1003g 019k 20y
Reparts +4 T0KD8 /DB Ty IBFQudxHoksps@y v 26FhIWaLosuEa49x5Y0 L /agv T a0 rO+c Mgy kH3
. MN]’LM'!'TH ﬂ'l-"h!ﬂ#f:‘m‘lhﬂﬂﬁ'l.-mtkkﬂﬂtﬂﬂﬂﬁI‘H"I'Tiﬂﬂhﬂiﬂhﬁiwmﬂl’#"-llﬂﬂﬂfﬁhi
Limits KNG FRg Mg gy Y IWKabH+i8adahRaRal 5 I0n+2K+15+k] Thiin

slﬁ h‘!.flh:FIuﬂ-guﬁ pezzltanaangasd oy Akd TRErANIDANARADTRAD ROy I nh LG
] rﬁ *ﬁglﬂ;ivhrﬁﬂmt r?w.fwsﬁ!lmrﬂ?% giWHIVRCAKEywn1Eds
=] INSTANCES )iflfLMInm!HcIﬂnTmhfﬂﬂnm“\'ru HTavdT585edxL j 4f IwgFPILAYES TDRUE

BHi!r_]ldJ!h LenuCiH. ! i.ﬂﬁf?ﬂﬂﬂﬁﬁiﬂﬂﬂﬂﬁﬁ#ﬁﬂdﬁ.ﬁﬂhﬂs? HRWOZY
FRASK P Xaqs0UD oo Lczaanidey

Instances iwdndih Tos/oF {8nnNBTUSLESHS 198 InhONRsgBNHEY
nm-:w +12UL 10X v 7Bn458ASECGYEA/KINAQAL@L11Y 1aGHF/ 7 KN IAEZCDUT RLAROILRPT
Launch Tenmhmes HIgTEDwLTt 11650 teBvedaaDuECibAFmaMdWNeHTS TUHTFCAC 14 JEWNLZoD0F F jBICNAHFBPTH
YMTHChnLS+53LaxEICFHZ2ERnRATYY vE mmwnmmwmaimamam:mﬁm
Spot Aeguests ﬁmmmmmﬂnmmmnnwnwm ALpMPLE/LLxOE ] pEZACRNKOUEREFE
2B3/N93ndd Zeya YOV LQERUZ I0IpEcw+Rrn s LEQdD r THARL jdFhx ZGCKS LSHDAYADkVh+Gsulst
Feserved Instances nTE.lx"l?FH&HWJHKN‘J#IHMW!M&MW:'-'.FHIH“rﬁuFoElfxiWJ'r'-FHh'sﬁﬂEa’BIv
Sk19JXyC1RcDaFOA3FVkA+nSbFeava2runllikal jQemuIPAnd/ ukEIeBKnASEAMLHOHE k00T
Dedieatad Hosts SAEWbELIR2T/ ey 9421 IADSCE YU C NNV BEaxliab vz DUTar FONGRIA0NZxe 50 TR IK2YC
dfbBCT+1hYDedm/AKFS LIceaH sBIuTdKEdqxB1cy jWaGOcaTAEAA+GE TH 2Py INOB v AL eAZ Ty
Scheduled Instances m;mmmunummmmmnm;nmrumrt.m;mmmﬂmwmmm
gmwmintmmmmmm;w DT JRPLcaEnnlidYHEI9nxPe IntonekdzWoy Yol
SOf ZWAGVRD Cus]nz BP IMKV rXFET qtvpa roiud+ N1 TEL L 150 EC5/ WDAllaeCRIKY Ann
= MAGES —IM! REA PRIVATE KEY-—-
AMls
Bundle Tasks

=] ELASTIC BLOCK STORE

o T —

Snapshots

=] NETWORK & SECGURITY

Security Groups
Elastic IPs
= Groups Key Pair: hello
| KeyPairs Kay palr name  hallo
Matwork Interiaces Fingerprint b7 :11:24:Te 1a:Se e b3 #0371 :3kee2 Sc:43: 02:08:06:06. 35:67

=| LD BALANCING
Load Balancers

& 12.10
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EMR — WS Consobs ECZ Menagement Console

Services ~ Resource Groups ~ *

Launch mode @& Ciluster € Step execution €

Software configuration
Release  emr-6a3n B o

Applications @ Core Hadoop: Hadoop 2.8.3 with Ganglia 3.7.2,
Hive 2.3.2, Hue 4,1.0, Mareout 0.13.0, Pig 0,17.0,
and Tez 0.B.4

HEasa: HBase 1.4.2 with Gangla 3.7.2, Hadoop
28,3, Hive 2,.3.2, Hue 4,1.0, Phoenix 4,1.3.0, and
Zookaeper 3.4.10

Presto: Presto 0.184 with Hadoop 2.8.3 HDFS and
Hive 2,3.2 Metasiore

Spark: Spark 2.3.0 on Hadaop 2.8.3 YARN with
Ganglia 3.7.2 and Zappelin O.7.3

Usa AWS Glue Data Catalog for table metadata 6

Hardware configuration
Instance typé  maxiange |~ |

Mumber of instances 3 (1 master and 2 core nodes)

Security and access
B Chooseanoptlon BE © Loon how to cenata an EC2 key pair.

Frovesd without an EC2 key pair
Parmissions  haells

Use default 1AM roles. I roles ere not present, they will be automatically
crated for you with managed policies for automatic policy wpdatas

EMR role EMRA_DefsultRole )

EC2Z instance profile EMRA_ECZ DefaultRole ()

SRIODHAR

& 12.11
— H%PE 7 X, BT e0EE—ANERE, W 12.12 Fix.

@ L [l CON S0, WS ama Zon.com

ENMRA - AWS Coresole EC2 Management Cansole

Reszource Groups ~ *

Launch mode §§ Clusier Step execution

Software configuration
Raleasa  sem-5120

Applications @ Core Hadoop: Hadoop 2.8.3 with Ganglia 3.7.2,
Hive 2.3.2, Hue 4.1.0, Mahout 0.13.0, Pig OL17.0,
and Tez 0.8.4

HBase: HEase 1.4.2 with Ganglia 3.7.2, Hadeop
2.8.3, Hive 2.3.2, Hue 4.1.0, Phoenix 4.13.0, and
ZooKeepar 3.4.10

Prasto: Presto 0.184 with Hadoop 2.8.3 HOFS and
Hive 2.3.2 Mebasbore

Spark: Spark 2.3.0 on Hadoop 2.8.3 YARM with
Ganglia 3.7.2 and Zeppelin 0.7.3

U=ze AWS Glue Data Catalog for table metadats €8

Hardware configuration
Instance type  mi.slgs =]

Mumber of instances 3 {1 master and 2 cora nodas)

Security and access
EC2 key peifl =TT T “ £ Learr how 1o cresrte an EC2 key pair

Proceod without an EC2 koy pair
Pormissiond  nelo

User defawlt IAM rodes. If roles ane not presant, thay will be automatically
craated for you with managed policias for automatic policy updates.

EMR role EMA DetaultAsle €

EC2 instance profile EMR_ECZ Detaultfsle £

SRIDHAR

R oo |

& 12.12
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#

EMiRt - AWS Consale EC2 Management Cansols

aws Services ~  Resource Groups ~ %k L. SRIDHAR ALLA ~

Launch mode @ Cluster £ Step axecution 6

Software configuration
Release  eme-6.1240 B o

Applications @ Core Hadoop: Hadoop 28,3 with Ganglia 3.7.2,
Hive 2.3.2, Hue 4.1.0, Mahout 0.13.0, Pig 0.17.0,
and Tez 0.8.4

HBase: HBase 1.4.2 with Ganglia 3.7.2, Hadoop
2.8.3, Hive 2.3.2, Hue 4.1.0, Phoenix 4.13.0, and
Zookeaper 3.4.10

Presto: Presto 0,194 with Hadoop 2.8.3 HOFS and
Hive 2,3.2 Malastore

Spark: Spark 2.3.0 on Hadoop 2.8.3 YARN with
Ganglia 3.7.2 and Zeppelin 0.7.3

Use AWS Glue Data Catalog for table metadata

Hardware configuration
Instance type  ma.xlage =

Number of instances 3 (1 masier and 2 cone nodes)

Security and access
EC2 key pair hello e ) Learn how to oreate an EC2 key pair.

Permissions @ Default Custom

Usa default lAM roles. If roles are not present, they wil be automatically
created for you with managed policies for automatic policy updates.

EMR role EMR DataultRole £

EC2instance profile EMR_EC2 DefaultPole )

Cancal Create clustar

& 12.13

K 12.14 T78 7 Summary &R, e 7 HEr SR E R

. % I console sws. amazancam

EMF - #W5 Consale ECZ Managemen Consoke

Services ~ Resource Groups ~ ; o = M. Virginia

Amazon EMRA ‘ Cilone Enats AWS CLI expart

| Clusters Cluster: My cluster  Starting

Sacurity configurations
Summary Application history Maonitoring Hardwara Events Steps Configurations Bootstrap actions

VPC subnets
Ewants Connections:
Hels Master public DMS:
Tags: -- Whew All £ Edit
Summary Configuration details Network and hardware
1Dk j-EVGENZSHWCBXME Raleasa labal: emr-5.13.0 Availability zona; -
Creation date: 2018-04-21 20047 (UTC-4) Hadoop distribution: Amaecon 2.6.3 Subnet |D: nit-bis53edod
Elapsed time: [ seconds Applications: Ganglia 3.7.2, Hive 2.3.2, Hue 4.1.0 Master; Frons 1 1 md.xlarge
Auto-terminate: No Mahout 0.13.0, Pig 0L17.0, Tez 0.8.4 Gore: Provis | 2 maxiarge
Termination Off Changa Log URE 83./aws-logs-18007 2 566685-us- Task: —-
protection: east-1/elasticmapreduce’ BB
EMRFS consistent Disabled
view:

Custorm AMIID: -

Security and access
Key name: hello
EC2 instance profile: EMR_EC2 DefaultFiods
EMR role: EMB_DefaultRoke
Visible to all usars: Al Change
Security groups for
Maslar:
Security groups for
Cone & Task:

& 12.14
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Clone Terminate AWS CLI export

Cluster: M'},I’ cluster Waiting Cluster ready after last step completed.

Summary Application history Maonitoring Hardwara Events Steps Configurations Bootstrap actions

Add task instance group

Instance groups

Filber: miter instance groups 2 instance groups (all loaded) c
ID Status Node type & name Instance type Instance count Purchasing optio
CORE ma.xdarge 2 Instances
b ig-2DZOGYXDH4GOP Runmning Core Instance B vCore, 15 GIB memory, 80 535D GB storage Resize On-demand
Group EBS Storage: none :
MASTER m3.xlarge
b Ig-1DEJ243TILBCK Running Master Instance 8 vCorae, 15 GIB mamary, 80 SSD GB storage 1 Instances On-demand
Group EBS Storage: nong
& 12.15
TN eI R wBE fH
K 12.16 .7~ | Events i, H 27 A
Clone Terminate AWS CLI export
Cluster: My cluster  Waiting Ciuster ready after last step compiated.
Sumimary Application history Maonitaring Hardware Events Steps Configurations Bootstrap actions
Tirme Event description Source ID Source type Event type Severity Full date & time
_ Amazon EMR cluster j-2WGNZESHWCEBXME (My cluster) . April 21, 2018 at
Apr 21 09:05 PM finished running all pending steps at 2018-04-22 01:02 UTC. T2V GNZEHWCEXME  Cluster Cluster State Changs  INFO 09:03:38 PM (UT
Step s- 1KLFE2BEBQYOU (Setup hadoop debugging) in
Amazon EMR cluster j-2VGNZSHWCBXME (My cluster) April 21, 2018 at
Apr 21 09:03 PM completad execution at 2018-04-22 01:02 UTC. The step 5- 1KLL FE2BEQY QU Step Stap State Change INFC cgmaé PM (UT
started running at 2018-04-22 01:02 UTC and took O minutes o '
to complete.
. Amazon EMR cluster -2VGNZSHWOEBXME (My cluster] . ) . ) April 21, 2018 at
Apr 21 09:02 PM began running steps at 2018-04-22 01:01 UTG, FAVGNZEHWCEBXME  Cluster Cluster State Changa  INFOD 09:02:49 PM [UT
Step s-1KJJF52BBOYAU (Setup hadoop debugging) in April 21, 2016 at
Apr 21 09:02 PM Amazron EMA cluster j-2VGMNZSHWCBEXMG (My cluster) s-1HLJFE2BBOY QAU Etep Step State Change IMFO W‘&E'aié BM (UT
started running at 2018-04-22 0102 UTC. ' :
. Amazon EMR cluster |-2VGNZEHWOEXMBE (My cluster) was ) . . ) April 21, 2018 at
Apr 21 08:4T7 PM requested at 2018-04-22 00:47 UTC and Is being created. FAVGNZEHWCEBXME  Cluster Cluster State Changa  INFO 08:47:27 BM (UT

& 12.16

F e R4 E, HETH P SIS EMR £8E. B, FEFF S0, dm
af MANER ATV IR . B S, Al E EMR EEEH HDES #l YARN AR %% .

0=
B RFRBAEIFEP, REfE X —E R2E4A0 EMR &8, 2RI E EMR
BT A

K 12.17 Box T 4aiEBER Security Groups (/i1 EC2 Dashboard 1)

DMARIX AN 24, IF VR TR 0.0.0.0/0 [T A TCPlfE, &l 12.18 Fis.

NIAIZ5 & EMR Master IP Hidik (A7F) , Ef http://EMR_MASTER _IP:8088/cluster, Ff
DLV 7] YARN AR 45

A 12.19 BoR 17 RIEE EES
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Resource Groups ~

e

DHAR ALLA -

EC2 Dashboard

Events
Tags | ssarch : sg-8Thddhde
Raports
Hame Group ID = Group Name
Limits
sg-6Thdonde ElasticMapReduce-masier
sg-ichBdBES ElsicMapRpduce-shave
Instances

Launch Tamngplatas
Spot Requests
Resensed Iinstances
Dedicated Hosts

Scheduled Instances

AMlE
Bundle Tasks Select a security group above
Volumes

Snapshots

Soourity Groups

Elastic |IPs

VPG ID Description
Wpo-dehafidng Master group for Elastic MapReducs crealed on 2018-04-29T21:42:00.901.L
wpc=dchbaldnl Slava group for Elastic MapReduce created on 2001 8-04-21 T22:11:07. 7872

1to2of2

& 12.17

Services -~

Resource Groups ~

SRIDHAR ALLA ~

M. Virginia -

EC2 Dashboand

Create Security Group JET. 505 By
Evants
Tags | search : sg-67bddb3e
Reports

Nameo Group ID =  Group Name

Limits

B sg-6T 4 ib2e ElasticMapReatuce-masier

sg-fchbBdibs ElasticMapRoduca-slaee

InElances

Launch Templates
Spat Requests
Raserved Instances
Dedicated Hosts

Scheduled Instances

AMIs

Bundle Tasks Security Group: ag-6TbddbZe

VPC ID Description

vpo-telaBabE

vpo-tdohaBdbB

Masier group for Elaslic MapRedwce crealed on 2018-04-21T21:42:08.8012
Elarve group for Elastic MapReduce creabed on 201 B-04-29T22:11:07 7972

2]

Vokamias Dascrigtion Inbound COuthound Tags
Snapshots
Edit
Seouty Groups Type Protocol i Part Range | Source | Description |
Elastic 1P
. - All TGP cP 0 - 65535 0.0.0.000
Placement Groups
Ky Pairs Aall TGP TCP D - 65535 S
Network interfaces. Bl TCP TCP [ - 86535 5g-fchBdShS (FlasticMapPeduce-slave)
4 12.18
<« C | @ 54.172.107.83:8088/cluster a |l o :
Logged in as: drowho)
» Cluster Cluster Metrics
Aout Apps Submitted  Apps Pending | Apps Running | Apps Compleded | Containers Aunning = Memory Used  Memory Total  Memory Reserved  VGores Used | YCores Tolal | Wores Aeserved
% | o o o o o OB 22 60 GB (=] 0 16 o
Loce Lanals Cluster Nodes Metrics
Baplications - : : -
NEW Active Modes Decommissioning Modes Decommissionad Modes Lost Modes Unhealtiy Modas Rebooted Modes Shuidown Modes
HEW SAVING 2 4] '] o a 4] 4]
e Scheduler Metrics
Flr T 2 Schadu ler Type Scheduling Resource Type Mamimum Allocation Mznd mum Allocation Maximum Cluster Application P ity
EI,':' :4[. Capacity Schedular [MEMORY] amemony:32, voomes s <mamory: 11520, vCoreg: B 1]
KILLED Show @0 3 enirles Soarch:
— Allocatad
Tool ID | User HName Application GQuese Application  StariTime  FinishTime Stste  FinalSiatus Czﬁg:'lgm ﬂ;a:ed CEETE ;;:,'Lr Proqgress Tracking  Blagkished
Ll . . = Type Priority : . - = YCores o o A e : Ul = Nodes
No data available in @bla
Showing 0 to O of 0 entries
% 12.19
;/_H LY
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L ' (O localhozt-B08 8/cluster/scheduler

we = :

Showing 010 0 of 0 entries

Aggregate scheduler counts
Total Gontenear Allocetions (counth
0
Last schadular run
Time
Sun Apr 22 22-22:78 -0400 2018

NEW,NEW_SAVING,SUBMITTED,ACCEPTED,RUNNING

Applications
= Cluster Cluster Matrics
Abaat Apps Submified  Apps Pending  Apps Funning Apps Complatad Containers Running Mamary Ussd  Mamaory Total Memory Aeserved VCoras Used VCores Tatal VCores Aesarve
Hodes 0 4 o o 1] 0e aGe 0B 0 B [
% Cluster Modes Metrics
. HEW Active Nooes Decommissioning Nodes Dacommissioned Nodes Lost Modes Linhealthy Moges Rebooted Modas Shutdown Modes
MEW SAVING 1 Q g o o 2 0
SUBMITTED Scheduler Metrica
ﬁEEE‘%EE_D acheduler Type Seheduling Fesource Typs Minimism Alkscalion Maximum Allacalion Maximum Cluster Apglication Pricrity
EIMNISHED Capagity Schadular [memory-mib (unit=k&) , vooras] <=mamany:1024, vCoras 1= =mamany: 3152, vConag-d= 1]
EC?JL'I:ES Dwmp schaduler legs | 1min $
Sch - Application Queues
= Legend:  Capacity Lised Used (over capacity) Max Capacity Users Requesting Resources Auto Created Queues
+ = Queue: rogt 0.0% used
b 4+ Queus: default 0r.0% usad
Show 20 = enires Search:
Fiurmirg -"-Ik:-;";HLII&d Mlocated MRS povried %l wal

ID User Mama Application QOueue Applicaion StardTime | FinishTime Stata  FinalSteus
- - . T - - - -

74

Logged Im as: dr.

. CPU Progress Tracking Blacklist
Priorty : gl 8 Containe™s  yCores  MEMOY  yGores  Memony  Quaue  Clustar Ul S Nodes

No data awailabla in table
Total Gontainer Releasas]count)

Total Fultilled Resarvations (count) Total Container Presmptions{court)

Allocalinns]Count - FesoUrCaE)
0 - semermony 0, viones -

FReservations{Count - resoUnces)
0 - =memony:0, vGores: (k-

Fielesaea(count - PRBOURsEs)
0 - sy 0, wlones:l-

& 12.20

HDFS 4 a] 38 =L A5 [F] 7 TP bl PAs

n], B[ http://<EMR-MASTER-IP>:50070.

& 12.21 &7~ 7 HDFS A LA -

= C | (D 54.172.107.83:50070/dfshealth.htmi#tab-overview

Datanodes  Datencde Volume Falures  Snapshot  Stertup Progress  Utilities

Hadoop  Overview

Overview 'ip-172-30-0-72.ec2.internal:8020" (active)

Started: Sat Apr 21 20:55:44 -0400 2018

Version: 2.8.3-amzn-0, ra00351384362b074bBobE20eE7 0816720631 4a

Compilad: Wad Mar 21 18:38:00 -0400 201 8 by ec2-user from (HEAD detached at 3003813843)
ClusterID: ClD-530a38e7-16f8-4p40-9e61 -Doad7 28287 4d

Block Pool ID: BP-1513736012-172.30.0.72-1524358539306

Summary

Security is off.

Safemode iz off.

1,125 files and directorias, 1,088 blocks = 2,213 total filesystem object(s).

Heap Memory used 301.12 MB of 523 MB Heap Memory. Max Heap Memoary is 1.51 GB.

Mon Heap Memory used 50,06 MB of 61.31 MB Commited Mon Heap Memaory. Max Non Heap Memory Is <unboundeds.

Configured Capacity: 137.9 GB
DFS Used: T9B.88 M
MNon DFS Used: 0B

DFS Remaining:

Block Pool Used: T96.88 M

137.12 GB (89.43%)

B (0.57%)

B (0.57%)

DataMNodes usages% (Min'Median/Max/stdDev):

Live Nodes

0.51% / 0.82%  0.62% |/ 0.06%

2 (Decommissionad: 0)

& 12.21
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] 12.22 Ton T EMR SR R 1 5.

€ C | ® 54.172.107.83:50070/dfshealth.htmi#tab-datancde |

Hadoop  Owerview Daanodes  Datanode Volume Faillures  Snapshot  Stanup Frogress  Utilities

Datanode Information

« Inservice @ Down  / Decommizsioned O Decommissioned & dead

Datanode usage histogram

] 10 0 30 4'5: L 50 7 40 =] 100
Disk usaae of each DataNode (%l
In operation
Show | 25 + | eniries Search:
& Last BElock poal
MNode Hulp Address comact Capacity Blocks used Versian
Jip-1?2-30—!}1?2_ecz.hmrnaj.500m hitpfp=17 2-30-0- 15 68.95 GE | 543 SE0.05 MB (0.51%) 28 3-amzn-
{172.30.0.172:5001 0) 172 ec2intarnal: 0075 il
Jip-1?E-GG-I}BH.DGQ.irtnmaJ:EﬂGm httpztfip-172-30-0- ig 68.95 GB | 545 43870 MB (0.529:) 2.8 3-amzn-
{17230 0 83:50010) B3.2c2internal 50075 ¥]
Ehowing 1 to 2 of 2 antres Fravious - et

& 12.22

& 12.23 {7~ 7 HDFS 348, HAPaE& 7 XM R2G0 0 H SR S0

- C | @ 54.172.107.83:50070/explorer.htmi#/

Hadoop Overview  Datanodes Datanode Volume Failures ~ Snapshot  Starfup Progress Litilities

! Gol —
Show | 25 +  entries Search:

Permission 1= COwner Group Size Last Modified Replication Block Size Name

ArwEr-®i-x hafs hadoop 0B Apr 21 20:55 0 0B apps i

drwEr-xr-x hdfs hadoop 0B Apr 21 20:55 0 0B Lser i)

drwer-xr-x hdfs hadoop 0B Apr 21 20:55 0 0B var i

drararwt hdfs hadoop 0B Apr21 21:00 0 0B tmp i
Showing 110 4 of 4 enlries Frevious Mexa
Hadoop, 2017,

& 12.23
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