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— WA IR T AR R AR, PRI T, Hive FICEUE BRI MySQL (—
it MySQL, A [alieR A2 MySQL, GnSRAMRRIR U, A 55 BT A 10 o s 2l
FEHRHE I 2 MySQL B8 ) AT eEARR LA L, HEERF W ATREA—H, 7ERXFE
T, Hive FRVFZ P R 4

TS B4 Hive 1) 3 PR L0 58

LA .

o B fEZRSE . Ubuntul4. 04 LTS,

o IXFRRA ;. apache — hive — 1. 2. 1-bin. tar. gz,

® Hadoop: hadoop —2. 6. 0 FEHER L

1. Hive WBINERXLZE SR

1) MR, JF B s h B e ny B ok, IR . /opt/software,




Spark SQL *uEsnFznE

tar — zxvf apache — hive — 1. 2. 1-bin. tar. gz — C/opt/software

fip IR ARZH s, Al B S R8T H %

bin  examples lib NOTICE RELEASE_NOTES. txt
conf hcatalog LICENSE README. ixt scripts

AT A 24— Hive B9 H 2451

® bin Ht: FAHAY2—SEaT PAT M, HLAN Hive % FHIY—LE45 455

o conf H3%: fHAYSE Hive RUBCE SO, AN Hive WY TR G5 B BC &, #7E
XA E

® examples H 3% f7A Hive B 7 2L — L L HFIFET

e lib H3%: f7i Hive (—28 JAR 41, i@id3X 8% JAR 43, FATHE T LI Hive 9464
KIATEAE T S

2) ¥ Hive 2223 H3E FAY lib HEHY jline — 2. 12. jar 30 H1 %] Hadoop 222 H 5 T HY

share/hadoop/yarn/lib H3gH, & W7EJE 3 Hive BI 245

cp jline —2. 12. jar /opt/software/hadoop —2. 6. 0/share/hadoop/yarn/lib

3) % Hive %45 HE F Y bin HEH, $4T . /hive fiv2 3 8l Hive, 1EJ5 3l Hive F[RIHT,
Hive 23 H 3814 —1> Derby B8 FEAE R T BARAAAE N BT, 21, Hive HYHR AR 5E L,
QR W B4R, ] Hive D& LM T

hadoop@ hadoop : /opt/software/hive/bin $ . /hive
Logging initialized using configuration in jar: file : /opt/software/hive/lib/hive — common - 1. 2. 1. jar!/
hive — log4]. properties

hive >

2R LIRIK Hive 2B ESIER M, T AR, {8 SHOW DATABASES £ i %
P g

hive > SHOW DATABASES;

OK
Default
Time taken:1. 58 seconds,Fetched:1 row(s)
hive >
PAEARL AT DU A LM 2, SR ERE RO B —#F, WTLABTE R | i A B . MBR %L

/R

2. Hive PAMER IZEENX TR

H1 T Hive A IR AR AR CAR BARAL, BT LI LA 4 Hive AU ARAEZEAE S K
PR AL IR A Hive W TR AR (i AE AL a8 b, B AL &% ol L2 Linux 258, dnl L
& Windows R4, IXMRIESEPRAE 7 B FT Tk E

TEARTE R, FAME T MySQL /524 Hive RYTCEUIE B 1%, AR ML A 4F RS2 Ubun-




F15 @NNIIEE

tuld. 04LTS i, KT MySQL M%ds, AILASHZARMN 1.3.2 /M1,
RS R A B B TR TAE
H—BrBE. P75 MySQL A A HER T AR,
1) FEHEAT Hive MERRENLRE 20T, Jo% sk MySQL A & C A AR IE M S @

hadoop@ hadoop : /opt/software $ mysql —u root —p
Enter password :

Welcome to the MySQL monitor. ~ Commands end with;or \g.

mysql > SHOW DATABASES;

‘ information_schema ‘
‘ hive ‘
| mysql |

‘ performance_schema ‘

4 rows in set (0. 00 sec)

ZER R, Bk MySQL £l P A 2 & A7 A28 5, 73928 ¢ information _schema |
hive | mysql, performance_schema,

2) Bl EEE,

1 LgRS, R A B4 TR N Hive BB EAAFTE, AT LFshdE—D 40
hive (UELHE I, JHRAFGE Hive Bl & P A LB G B CHAWATLIAT S8l E, Wy
Hive FAHNPCE AT LSRR A Sh B TTERE R o

ST TR — RN hive AR .

mysql > CREATE DATABASE hive;
Query OK, 1 row affected (0. 00 sec)

RXAIHREAE 2R B TR, F AT R AR

mysql > USE hive;
Database changed

mysql > SHOW TABLES;
Empty set (0.00 sec)

3) MySQL 3RS FE 74,

HFA T MySQL VR Bl Bt e, B LU 7 248 MySQL B3RSl 2 Hive 2% H
KRR lib FHRET, MySQL 3K T Al DAL B W R4, FRATEREAYE mysql - connector —
java =5.1.39 = bin. jar XL, KA R AERAFET lib Hgr
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root@ master : /opt/ software/ apache — hive — 1. 2. 1-bin/lib# 1l my *
—rw—r——r—— 1 root root 855948 Nov 8 15:23 mysql — connector — java —5. 1. 39 — bin. jar

W R, #iE] mysql — connector — java — 5. 1. 39 — bin. jar EF lib HEZ T,

4) MySQL Ryl 5 Be '

R B AT oot WS RMEHE ARG, BT AT ZE1L root W5 W] AR e BEVEHE , (W] A A B
A RSP . TS BB R R B

hadoop@ hadoop: ~ $ /usr/bin/mysql_secure_installation

NOTE : RUNNING ALL PARTS OF THIS SCRIPT IS RECOMMENDED FOR ALL MySQL
SERVERS IN PRODUCTION USE! PLEASE READ EACH STEP CAREFULLY !

In order to log into MySQL to secure it,we 1l need the current
password for the root user. If you ve just installed MySQL, and
you haven' t set the root password yet,the password will be blank,

so you should just press enter here.

Enter current password for root (enter for none) ;

OK, successfully used password , moving on. . .

Setting the root password ensures that nobody can log into the MySQL

root user without the properauthorisation.
You already have a root password set,so you can safely answer' n .

Change the root password? [ Y/n] n

MR E T root FASIS, T ELBEY T, FrEAX EEEHE n, TR /R i
XA R B

By default,a MySQL installation has an anonymous user, allowing anyone
to log into MySQL without having to have a user account created for
them. This is intended only for testing,and to make the installation

go a bit smoother. ~ You should remove them before moving into a

production environment.

Remove anonymous users? [ Y/n] y
WRE AR 42, X Y #N, Ze iR — YO m#EEsE Y,

By default, MySQL comes with a database named' test that anyone can
access. This is also intended only for testing,and should be removed
before moving into a production environment.

Remove test database and access to it? [ Y/n] y

— Dropping test database. . .
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ERROR 1008 (HY000) at line 1:Car t drop database' test ;database doesn t exist
. Failed! Not critical , keep moving. . .

— Removing privileges on test database. . .

. Success! @

Reloading the privilege tables will ensure that all changes made so far

will take effect immediately.

Reload privilege tables now? [ Y/n] y

. Success!
Cleaning up. . .

All done! 1If you ve completed all of the above steps,your MySQL

installation should now be secure.

Thanks for using MySQL!
5) 45 root JH AL, i root F AT ARG AR 4

mysql > GRANT ALL PRIVILEGES ON *. * TO' roof @ 9% IDENTIFIED BY' root WITH GRANT
OPTION;;
Query OK,0 rows affected (0. 00 sec)

BRUS TG AR

mysql > FLUSH PRIVILEGES;
Query OK,0 rows affected (0. 00 sec)

6) &FH user RPHTAHIMER, Z5RUM TR, BT root, debian — sys — maint
UL AR B M4 . ik

mysql > select user, host from mysql. user;

e R +
‘ user ‘ host ‘
fomm——————————— e femm———————e +
‘ root ‘ % ‘

| root |127.0.0.1 |

‘ root ‘ .1 ‘

debian - sys — maint | localhost
| | |
‘ root ‘ localhost ‘

e e +
5 rows in set (0. 00 sec)

BB, MySQL e TAESEEE, JEA Hive EREBI LR,
1) B4, % Hive WL ARIEEHZT,
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tar — zxvf apache — hive — 1. 2. 1-bin. tar. gz - C /opt/software

ALK Hive 192456 H % i T 1 2] T /opt/software H3E R T, 8R)5, # A Hive %
% H T conf H 3,

2) % Hive ) conf H 3,

PEA conf HEJG, FANTTLLESR 6 ~EIAAIHED & 158 SCF, J& Hive it & SCH AR,
SR . HAERCE SCFE (beeline — logdj. properties. template . hive — logdj. properties. template
hive — exec — log4j. properties. template ) , Hive &% ft & SC/4F (hive — default. xml. template ) |
Hive S5 E SCH (hive — env. sh. template) , LA IO HARERIEC & SCLF (ivysettings. xml)

cd /opt/software/apache — hive — 1. 2. 1-bin/conf
beeline — log4j. properties. template hive — log4]. properties. template
hive — default. xml. template ivysettings. xml

hive — env. sh. template

3) FEC'E hive — site. xml,
£ Hive Y conf H 3 FAIZE hive — site. xml ( 7] LIS % hive — default. xml. template {441
&, Wl A2 FahEiE— hive —site. xml ), 2 UF .,

vi hive - site. xml

SRJEAEZ S A LT 2R

<7 xml version="1.0" encoding =" UTF - 8" standalone = "no"? >

< ? xml - stylesheet type = " text/xsl" href =" configuration. xsl" 7 >

< configuration >

< property >

< name > javax. jdo. option. ConnectionURL < /name > <|-FBE mysql Bl —>
< value > jdbc:mysql://192. 168. 0. 38 :3306/hive < /value >

< /property >

< property >

< name > javax. jdo. option. ConnectionDriverName < /name > < | — T8 E R E IR Bh#s A PR —>
< value > com. mysql. jdbe. Driver < /value >

< /property >

< property >

< name > javax. jdo. option. ConnectionUserName < /name > <\ -FREBARERF 4 —>

< value > root < /value >

< /property >

< property >

< name > javax. jdo. option. ConnectionPassword < /name > < | — F8 B P —>
< value >root </value >

< /property >

</ configuration >




F1= @NETE

XAE, FESERL T hive — site. xml BYTCE .
4) BRIF Hive /AL HMY)
#EA Hive 19 bin H3%, J3 3l Hive, i30T,

. /hive
AT LI AFE LS, WRTE SHELL hERIM TR, IAMFBRC L@ 1.

hadoop@ hadoop : /opt/software/apache — hive — 1. 2. 1-bin/bin $ . /hive

Logging initialized using configuration in jar: file : /opt/software/apache — hive — 1. 2. 1-bin/lib/hive —
common — 1. 2. 1. jar!/hive — log4j. properties

hive >
XA AT L& MySQL h & BB ESIR , KIFAAE T — 12K hive HIEHEE «

mysql > show databases;

‘ information_schema ‘
‘ hive ‘
| mysql |

| performance_schema |

4 rows in set (0.00 sec)
SRJE AT A B IZ B R A TR R

mysql > use hive

mysql > show tables;

| BUCKETING_COLS \
| cDS \

| COLUMNS_V2 \
| DATABASE_PARAMS \
| DBS \

| FUNCS \

| FUNC_RU \

| GLOBAL_PRIVS \

>
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| PARTITIONS \
| PARTITION_KEYS \
| PARTITION_KEY_VALS

| PARTITION_PARAMS

| PART_COL_STATS \
| ROLES \
| SDS \
| SD_PARAMS |
| SEQUENCE_TABLE

| SERDES \
| SERDE_PARAMS \
| SKEWED_COL_NAMES |
| SKEWED_COL_VALUE_LOC_MAP |
| SKEWED_STRING_LIST \

| SKEWED_STRING_LIST_VALUES |
| SKEWED_VALUES \
| SORT_COLS \

| TABLE_PARAMS

| TAB_COL_STATS \

| TBLS

| VERSION \

M TS BT AE S, Hive B2 7E MySQL FR A& T HRAFE e BUdE (5 B A&

TR @ Hive HH 2 RHR )

PRk, FRATE S AT Hive Z0BREME, FEABHIF .

o AR

o BN PR R

o A A E] Hive P,

o FFUA ] Hive K HH8 REE

1. BiEEE

TEEH] Hive AT 8 Z /T, 1 e ™5 SEUER B, A 8 7 (8 FH B 8506 >k B 48 0 S8 4%
%, AL AAT RS E B MG (hitp://www. sogou. com/labs/) F#k. HPAIMHE,
EERS N 1-4 PR,

2. MRS

HENR—TFZ ool diE—3a 6 41, 53

o %], HERmIH,

o 55, HFID,
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20111230000005 57375476989e=2a12893c0c3811607hat HEEE 1 1  hoop://www.givi.com

20111230000005 66c5bb7774231d0a22278249b26bc83a FLAEMLfE 3 1  bttp://www.bookskv.org/BookDetail.aspx?
BookID=1050804&Level=1

20111230000007 b97920521c78deT0ac38e3713£524b50 EEZERR 1 1 http://www.bblianmeng.com

o =5, HPTEHERME TR AR RNE,

o SIS, MENA NI RGP LT,

o ST, Ko G p R R kA T S LT,

o SEINH, Fon B R

3. HIESAN

MR Z IS, W 2R BUE 5 A2 Hive B G,

B A3 Hive, SRIG7E L EANEH — 440 hive BRI, M HIZEIEE, JFE7EX N
PE AR, 4K sogouQl, EARBAEMT .

1) AlEE—"12H hive FEHEZE

hive > create database hive;
OK
Time taken:0. 395 seconds

2) 2B

hive > use hive;

OK
3) BIE—5KA R SogouQl AYFE

hive > create tableSogouQ1 (ID string, websesion string, word string,s_seq int,c_seq int, website string)
row format delimited fields terminated by' \t lines terminated by' \n' ;

OK

Time taken:0. 509 seconds

4) FAHEIE T AT SogouQl FHT,

hive > load data local inpath' /opt/data/SogouQl. txt into table SogouQ1 ;
Loading data to table hive. sogouql

Table hive. sogouql stats; [ numFiles = 1 , totalSize = 108750574 ]

OK

Time taken:2. 602 seconds

IR C R e e, WEOE BN, B0 s miA =0, B EA iy
B S BARAFAUEE Hadoop SERE 1) HDFS /AR XS R G b, WA s 7€ HDFS I+,
B2 FRATHE S AB A, 752 K45 load #HA] Y local JCHESE . 5340, Hive BRI AN
TR, AT LA R By, R R BAE A 7E Hive BUE G P RO, TMAMNIRER
MR EAEAAELE Hive B9TCEUR . AT NERER UL, TEFRATIMER AT FIE,  Eos dupl i BR
T, MrEMBRINTE R A, AN BRTERE




S park SQ L AHESHFRNE

4. {£/ Hive ST R &R
1) it SogouQl FHYICFEL,
ZRBIGETT SogouQl FMYIC B %L, FBFHATLL T ## Hive M HEAKIZ T2

hive > select count( * ) from SogouQl ;
Query ID =hadoop_20160516102827_6e05496¢ — dah9 —4{41-93f4 —2d8e30ad015d
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 :
setmapreduce. job. reduces = < number >
Starting Job = job _1463323240514 _0001, Tracking URL = http://hadoop : 8088/ proxy/application _
1463323240514 _0001/
Kill Command = /opt/software/hadoop —2. 6. 0/bin/hadoop job - kill job_1463323240514_0001
Hadoop job information for Stage — 1 : number of mappers:1 ; number of reducers: 1
2016 —05 —16 10:28:41,347 Stage — 1 map =0% , reduce =0%
2016 —05 —16 10:28:49,197 Stage — 1 map =100% , reduce =0% ,Cumulative CPU 4. 68 sec
2016 —05 —16 10:28:56,695 Stage — 1 map =100% , reduce =100% ,Cumulative CPU 7. 74 sec
MapReduce Total cumulative CPU time :7 seconds 740 msec
Ended Job = job_1463323240514_0001
MapReduce Jobs Launched :
Stage — Stage — 1:Map:1 Reduce:1  Cumulative CPU.7.74 sec  HDFS Read: 108757525 HDFS
Write :8 SUCCESS
TotalMapReduce CPU Time Spent:7 seconds 740 msec
OK
1000000
Time taken:31. 858 seconds,Fetched:1 row(s)

M TR ATE R T LIE ], SogouQl RAVEHE S ILA 100 J7 5%, BATHIE] 31. 858
o &T Hive BizfTidfe, X BAM— AU, 556 HQL #5729 Hive #£45/i map/
reduce F2J7, SRJFiH I hive A NTEIF LA BERHIz1T, FTLATE Hive h'5 HQL 1541) kR
TrHa e A B ERT, SR AR T map/reduce F2JF AR SE RN

2) F G SogouQl Frfish AR B TE SR

TR R TN baidu MR SR BIEE 205

hive > select count( * ) from SogouQl where word like % baidu% ;

Query ID = hadoop_20160517000240_aff7ba60 — 0d8c —48d3 — ae03 — d14447cch7h2
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) :
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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; @
setmapreduce. job. reduces = < number >

Starting Job = job 1463455574333 _0002, Tracking URL = http://master: 8088/ proxy/application _

1463455574333_0002/
Kill Command = /opt/software/hadoop —2. 6. 0/bin/hadoop job  —kill job_1463455574333_0002

Hadoop job information for Stage — 1 :number of mappers:1;number of reducers:1

2016 —05 —17 00:03:05,281 Stage — 1 map =0% , reduce =0%

2016 -05 —17 00:03:16,413 Stage — 1 map =100% , reduce =0% ,Cumulative CPU 6. 03 sec

2016 —05 —17 0003 :23,943 Stage — 1 map =100% , reduce =100% ,Cumulative CPU 7. 97 sec

MapReduce Total cumulative CPU time :7 seconds 970 msec

Ended Job = job_1463455574333_0002

MapReduce Jobs Launched

Stage — Stage — 1 : Map:1 Reduce:1 Cumulative CPU:7.97 sec HDFS Read: 108758478 HDFS
Write :5 SUCCESS

TotalMapReduce CPU Time Spent:7 seconds 970 msec

OK

4470

Time taken:44. 405 seconds, Fetched:1 row(s)

MGEHES AT H, AL TN baidu AYIC R 4470 2%, A H] Dl 44. 405 5,

3) X SogouQl FHATHEE MG TT,

it M 20 FF AR baidu HARS A R R — IR s_seq RN RNE
B B 2R 25 U TP B35 JLTT 5 _seq 2% 1P 85 ) 48 22 th SR 1 T |- 6058 LA+
s_seq =1 and c_seq =1 F/RIE RN BRI LR v iR 228 —47, M HH P sidm)
AR R IUEE —17,

TR R HQL 58] R A T45 R -

hive > select count( * ) fromSogouQl where s_seq =1 and c_seq =1 and word like' baidu

result:4124

MGETHEERTT I, £5E A n il sk AT 4124 2%

Spark SQL on Hive ZZ& 5t &

22 4% Spark SQL )

P Spark SQL, WAZE 4 %% Spark, Spark A Wiz 78, —FJ& Spark on Yarn,




Spark SQL *uEsnFznE

Y —FhJE Standalone FEZ . AN ZLRFHT IR K SE AL Spark Y Standalone #5214 %%

Spark HATHYEITAEE HAER Linux, RBHHEITHRENT .

e Linux i 1f/2 Ubuntul4. 04 LTS,

® Spark K 1. 6.3 JiftA<,

® Hadoop 2.6.0 WA,

A ELUE— N Spark MR HE, BT E —A Linux 3158, [T L% T Hadoop, &
J5i 2% Spark B M (http://spark. apache. org/) %% Spark 34, KM EIFHEATRCE .

TR, AT TR 2N B AR e MEIB AT E

1. Spark B4 EfEE

tar — zxvf spark — 1. 6. 3 — bin — hadoop2. 6. gz
fift 56 UG A Spark T IYF H 5% .

hadoop@ hadoop :/opt/software/spark — 1. 6. 3 — bin — hadoop2. 6 $ s
bin conf ec2 lib licenses pythonREADME. mdsbin
CHANGES. txt data examples LICENSE NOTICE R RELEASE

NS Spark T AT H 5%, HH bin A1 sbin H s AEL Spark AYFEA MRS, Hil
WRshERE . S5 8h spark —sql 55, conf HSEAFHL Spark AYBC B 4,

2. Spark HIELE

(1) Bo'E spark — env. sh fit & SC{F

PEA Spark HYRCE H 5% .

cd spark — 1. 6. 3 — bin — hadoop2. 6/ conf
B vim T4, 4l spark — env. sh SCfF:
vim spark — env. sh

TE spark — env. sh g & SCA T hin AL R BEC & 50, & JAVA, SCALA, HADOOP, HA-
DOOP_CONF FyIEAR .

export JAVA_HOME = /opt/software/jdk — 1. 8. 0_65

export SCALA_HOME = /opt/software/scala —2. 11. 8

export HADOO_HOME = /opt/software/hadoop —2. 6. 0

export HADOOP_CONF_DIR = $ HADOOP_HOME/ etc/hadoop
export SPARK_MASTER_IP = master

export SPARK_ WORKER_MEMORY =2¢

export SPARK_EXCUTOR_MEMORY =2¢g

export SPARK_DRIVER_MEMORY =2¢g

export SPARK_WORK_CORES =8

SPARK_MASTER_IP ¥ Master 45 s idik . SPARK_WORKER_MEMORY 1% & Worker 4%
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FNAE R/, SPARK_EXCUTOR_MEMORY % # EXCUTOR i A7 K/, SPARK_DRIVER _
MEMORY %% DRIVER fJN7E K/ . SPARK_WORK_CORES % & Worker [ N5,
(2) BB RGIE &
B vim 54, it R GERIFREAS RSO ~ /. bashre @

Shell . vim ~ /. bashrc
FEISRE AR BRI A LA E 0

export SPARK_HOME = /opt/software/spark — 1. 6. 3 — bin — hadoop2. 6
export PATH = $ PATH: $ SPARK_HOME/bin: $ SPARK_HOME/sbin

o & Spark MYFFEEAS i SPARK_HOME

o i E PATH M4E25 5, % SPARK f¥ bin, sbhin H A PATH 1,
(3) WBEAR AR

TEM2ATHIA source ~ /. bashre, HEHAY ~ /. bashre it & U 2L,

source ~ /. bashre

(4) ML spark — default. conf SC{F
A mv e , B spark — default. conf. template TR 2R spark — default. conf 4
i vim 174, 945 spark — default. conf g & SCH4:,

mv spark — default. conf. template spark — default. conf

vim spark — default. conf
1E spark — default. conf Pt # SCPFHOMA LIS Bie 255 .

spark. excutor. extraJavaOptions — XX + PrintGCDetails — Dkey = value — Dnumbers =" one two three"
spark. eventLog. enabled true

spark. eventLog. dir hdfs : //master 9000/ historyserverforSpark

spark. yarn. historyServer. address master ; 18080

spark. history. fs. logDirectory hdfs ;//master:9000/historyserverforSpark

® spark. excutor. extraJavaOptions, FC # Excutor B JVM &I, i H GC WY TE4E H
— Dkey = value JyzU$5 8 KRG EPE: )40 Dnumbers AY{E 7T PAi5 & 4" one two three" .

® spark. eventLog. enabled B # N true: JAzhFFH A, L5 Spark FFH K,

® spark. event-Log. dir, BCE S HEMHZ,

® spark. yarn. historyServer. address, 1% & historyServer [t A ¥ [

® spark. history. fs. logDirectory, 18 [ 52 v ¥ % H & H 5% URL,

(5) MeE slaves 314

1E slaves FC & SCIFHIIA worker 45 55 1) hostname FH144 .

o {fi[H] Vim 4’5 slaves B & LA,

® slaves PR —ATHCE N worker 25 KA FHLA , BRATHCE — 45
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vim slaves
Workerl
Worker2
Worker3

(6) Ji35h Spark JEHE
Spark L EHESERL, Hi A start — all. sh A543 8l Spark 2EHF .

cd $ SPARK_HOME/sbin
. /start — all. sh

(7) Spark ZEH)A sh¥IE
i jps v, Master FHL 2 /R master FEFE,

#jps

5378 NameNode

5608 SecondaryNameNode
7260 Jps

7181 Master

5742 ResourceManager

I jps v, T worker 4555 122 /R worker #E#E

#jps

4152 Worker

3994 NodeManager
4202 Jps

3262 DataNode

UL O @I 248 1 Spark

) ®=% MySQL )

MySQL & — T IR X R AR RS AR S8, AMRZIRA, MySQL 4% Jr XA 1R
L, X EAGRIE Ubuntuld. 04 LTS F MySQL 5. 5 (25508

Ubuntu 4. 04 BRINEOL T BA 2% MySQL, 1E283 MySQL Z i, nlLIMGARFERC LR
LHET MySQL, UnAZede, W HZAEE M IE AL T 4 H sudo apt — get install mysql - server 4>
RPw] 42

TEREZHT, TR ERFETRECELRE T mysql, U1,

netstat — tap ‘ grep mysq]l

R 1-5 R, R HBTRGEH R LR mysql,
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hadoop@hadoop:~5% netstat -tap | grep mysqgl

(Not all processes could be identified, non-owned process info
will not be shown, you would have to be root to see it all.)

1-5 K&ERGREGEE T MySQL @

£ Ubuntu H22%% MySQL AR H fif i, 75 B FH AN T JLAR M S0 45 % BT
1) ST RGHT B BB

sudo apt — get update
2) BB A B o A
sudo apt — get upgrade
3) 43 MySQL, X HLERINZHE MySQL 5. 5.

sudo apt — get install mysql — server

HAR BB 0L, Wk 1-6 Fis

hadoop@hadoop:~% sudo apt-get install mysql-server

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following extra packages will be installed:
libaiol libdbd-mysql-perl libdbi-perl libhtml-template-perl libmysglclienti18
libterm-readkey-perl mysgl-client-5.5 mysql-client-core-5.5 mysgl-common
mysql-server-5.5 mysql-server-core-5.5

Suggested packages:
libmldbm-perl libnet-daemon-perl libplrpc-perl libsgl-statement-perl
libipc-sharedcache-perl tinyca mailx

The following NEW packages will be installed:
libaiol libdbd-mysgl-perl libdbi-perl libhtml-template-perl libmysglclientl8
libterm-readkey-perl mysql-client-5.5 mysql-client-core-5.5 mysql-common
mysgl-server mysgql-server-5.5 mysql-server-core-5.5

0 upgraded, 12 newly installed, ® to remove and @ not upgraded.

Need to get 9,885 kB of archives.

After this operation, 97.1 MB of additional disk space will be used.

Do you want to continue? [¥/n] I

Kl 1-6 2% mysql - server

BN “Y" BREPATREIES .

4) i root FH B SRR

TR RET ) shell 2P ANE 1-7 B RS IEHE, SRR A root FI 7 A& SR 1

PR AR E )G, LB T root FITBUERS , SRIGLHFE P SUREEPUAT LR, B
FNEAE TN

5) M MySQL J& 7524258 2

R SE R AT AR — T MySQL 25222, ardinF .

mysql —u root —p < password >
< password > ( i IR PR B AR ) B T )
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-

hadoop@hadoop: ~
Package configuration

1 Configuring mysql-server-5.5 |
While not mandatory, it is highly recommended that you set a password
for the MysSQL administrative "root" user.

If this field is left blank, the password will not be changed.

New password for the MySQL "root" user:

Bl 1-7  HoR AR B0 P B X HE
B2 BN E 1-8 Fras i) SLim

hadoop@hadoop:~% mysgql -u root -p

Enter password:

Welcome to the MySQL moniter. Commands end with ; or \g.
Your MySQL connection id is 42

Server version: 5.5.49-8ubuntu@.14.84.1 (Ubuntu)

Copy ht (c) 20808, 2016, Oracle and/or its affiliates. ALl rights reserved.

Oracle is a registered trademark of Oracle Corporation andjfor its

affiliates. Other names may be trademarks of their respective
OWNers.

Type 'help;' or '\h' for help. Type "\c' to clear the current input statement.

mysql> ]
1-8  MySQL & F i

AT LI G, — 45 A B9 SQL 3B A), Hban. Al MySQL BRIANA LA &, ik 1-9
FiR .

mysgl= SHOW DATABASES;

informati
mysqgl
performance

3 rows in set (0.81 sec)

K 1-9 30 BRI EE
I, MySQL g 345 T,
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J2 B Hive Metastore )

ffiFH Spark SQL, Jf{fi H Hive 1 M €, T LAEX3 T Hive WAL G HLAF LAY
Spark ) conf H 3¢, B & Hive B T EE (5 B, X FE BN A3 3 Hive, Spark tf8IE#
TAE,

G, PEAZ] Spark 23 HE FAY conf HE, AT FHEIITES .

vim hive — site. xml

B AE BRNE] hive — site. xml SCFHT

<7 xml version ="1.0" encoding =" UTF -8"7? >
< configuration >

< property >

< name > hive. metastore. uris </name >

< value > thrift://master:9083 < /value >

< /property >

< /configuration >
® hive. metastore. uris: Hive #E2]i% URL iEK 2 A6 A0 TG . Spark SQL 38 i i
% Hive 2L Metastore AR5 3K Hive 21 TTEHE .

o URL X} #Y{E A thrift://master:9083
fid & 4F hive — site. xml, FEA] LU 3l Metastore IR55 T, BN G G R,

hive —— servicemetastore > metastore. log 2 > & 1&

[ '%  Spark SQL #iz

b JBId spark — shell 3k {& A Spark SQL )

R WA BEACTT S Spark — Shell féfi FH
1) JB 3l Hive 1Y) Metastore IR 55 .

hive —— servicemetastore > metastore. log 2 > & 1&

2) PR R
2T RN 25 3B HDFS B/ people. json SO, Jir LATR ZE TS MAS H 32 SCAF put £
HDFS H', % CFAE Spark ) examples T~ H g, BEHER S REMT .
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#HIE A AR Spark Z223E H 5% T Y examples F H 3¢
root@ master: ~# cd $ SPARK_HOME

root@ master :/opt/software/spark — 1. 6. 3 — bin — hadoop2. 6# c¢d examples/src/main/resources

w91 1Z H S T RSO, KB people. json E7EIZ H sk

root@ master : /opt/ software/spark — 1. 6. 3 — bin — hadoop2. 6/ examples/src/main/resources# 11
total 40
drwxr — xr —x 2 500 500 4096 Jul 20 05:28 . /
drwxr — xr —x 7 500 500 4096 Jul 20 05:28 ../
—tw-1r——1—— 1500500 240 Jul 20 05:28 full _user. avsc
—rw-r——r—— 1500500 73 Jul 20 05:28 people. json
—rw-r——r—— 1500500 32 Jul 20 05:28 people. txt
—tw—-r——1—— 1500500 185 Jul 20 05:28 user. avsc
—tw-r——1r—— 1500500 334 Jul 20 0528 users. avro
—tw-r——r—— 1500500 615 Jul 20 05:28 users. parquet

H#H#HLE hdfs J:ﬁ']}i/user/root/examples H 5% , LB TGS 7 B 550805 e
root@ master; ~ #hdfs dfs — mkdir /user/root

root@ master: ~ #hdfs dfs — mkdir /user/root/ examples

M Y JT ) H SR T JER ]S people. json FAZ ] hdfs |-
root@ master; ~ #hdfs dfs — put /opt/software/spark — 1. 6. 3 — bin — hadoop2. 6/ examples/src/main/

resources/people. json /user/root/examples

#HHA A hdfs 3578 H 5 F 1930
root@ master: ~ #hdfs dfs —Is /user/root/examples

Found 1 items

—rw-—r——r—— 2 root supergroup 73 2016 —11-10 12:09 /user/root/ examples/ people. json

3) Ji 38l spark — shell,
spark — shell —— master spark ://master:7077

4) iyl
1 Spark SQL 3EHL HDFS H1HY people. json S, FHAFF BRI AN E0E S, BARE1T
THEAAT .

##AE— 1> sqlContext
val sqlContext = new org. apache. spark. sql. SQLContext( sc)

H#HHHZEL json RO PE I BB —> Dataframe

val df =sqlContext. read. json( " examples/people. json" )

HHB A dataframe 1Y P25
df. show( )
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#fshow Z5 AT
o +
‘ age ‘ name ‘
o +
‘ null ‘ Michael ‘

| 30 | Andy |

| 19 | Justin
o +

HH A dataframe MORTE 4544
df. printSchema( )

// root
// | == age:long (nullable = true)
// ‘ —— name:string (nullable = true)

##t# A F name X — 31 1 T A 2035 ,ﬁﬂﬁﬂ—?fﬂﬂé

df. select( " name" ). show( )

o +
| name |
to————— +
‘ Michael ‘

| Andy |

| Justin |
to————— +

#HHATH name, Fll age + 1 RUZE S FF H show Hi 2k
df. select(df( " name" ) ,df("age" ) +1). show( )
e T +

‘ name ‘ (age +1) ‘

e s +

‘ Michael ‘ null ‘

| Andy |31 |

‘ Justin ‘ 20 ‘

fo———— fommm - +

AR I ARIR R T 21 BN I H IR ik
df. filter(df("age" ) >21). show( )

+———t————
‘ age ‘ name ‘
+———t———
|30 | Andy |

>
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) spark SQL & &% )

Spark SQL [ CLI (Ar4%%s) J&— MOl TH, DA ) IS 1776 Hive 1YI0EHE Mk
% b, WUEBEEMS TR A SRR T A, AT EEEZ, SparkSQL Y CLI
RAEHRAE Thrift JDBC Server, FHi/ 23 WM {#H] CLI,

T 5EHEA Spark %% H 3 F % bin H3%, )33 Spark SQL,

. /spark — sql
BT B 5 Spark SQL A4 $/R 75«
spark —sql >

1% T k74T Spark SQL CLI AL
1) % Hive A EIEESI %
£ Spark SQL CLI H1 i #/EJL-F-FIFE DBMS Hf (3AE—#E, F1H Hive T WREEEHE %

spark — sql > show databases;

2EILNF TR (EET LR Z R CLI R &FTENR £ H & 15 =P5) , X 2w H AR EP5) , H
B WRGER) .

default

hive
2) EFEMEH Hive Bl %,
spark — sql > use hive;

3) EARBIETAMLER, GPRPRAFH false FRA MR,

spark — sql > show tables;

/BRI
sogouql false
sogouq?2 false
thdate false
thstock false
thstockdetail false

4) A% thdate £HAZ /DL,

spark — sql > select count( * ) from thdate;
4383
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5) #F thdate ML,

spark — sql > desc thdate;

ZERWE @

dateid string NULL
theyearmonth string NULL
theyear string NULL
themonth string NULL
thedate string NULL
theweek string NULL
theweeks string NULL
theqout string NULL
thetenday string NULL
thehalfmonth  string NULL

6) #F thdate FHIRT 10 %50

spark — sql > select count( * ) from thdate limit 10;

R .
2003 -1-1 2003012003 1 1 3 1 1 1 1
2003 -1-2 2003012003 1 2 4 1 1 1 1
2003 -1-3 2003012003 1 3 5 1 1 1 1
2003 -1-4 2003012003 1 4 6 1 1 1 1
2003 -1-5 2003012003 1 5 7 1 1 1 1
2003 -1-6 2003012003 1 6 1 2 1 1 1
2003 -1-7 2003012003 1 7 2 2 1 1 1
2003 -1-8 2003012003 1 8 3 2 1 1 1
2003 -1-9 2003012003 1 9 4 2 1 1 1
2003 -1-10 2003012003 1 105 2 1 1 1

Spark BJ Web Ul )

Ji 80 Spark £E8E)5, BT [R) Spark f Web $5 i 6——Web UT, 32760 %5 2% i A
Http ://master:8080, B Hi A “http://master HLEFAY TP Hidl :80807 , /& 1-10 FisR,

L) 7 46 % hosts H 4 X\ Master 1 IP BBt 4138 3%, W, 192.168. 1. 18 master, X FE#EF DL E #7 9] hitp://
master ;8080 3 3T FF Spark By Web 1% #| & .

T fi# Spark ) Web UL X§2%>] Spark dE# H %2, 7] LI Web UL HraE 5 1 2 1 f# Spark
WizATid e, T E R,
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<> Applications v Places v (g6 ox Web &rowsar v env Monos4s O ) O -
Spark Master at 7 - Mozilla Firelox. )

] seerkMster st sparic//master:70, %\ 4

(€)@ 1921680100050 v & [Q searen e & A=

5p°riz 160 Spark Master at spark://master:7077

URL: spark:/master:7077

REST URL: spark://master 6088 (cluster mode)
Alive Workers: 3

Cores in use: 6 Total, 0 Used

Memory In use: 9.0 GB Total, 0.0 B Used
Applications: 0 Running, 2 Completed
Drivers: 0 Running, 0 Completed

Status: ALIVE

Workers

Worker Id Address State Cores Memory
worker-20160530052121-192.168.0.101-35100 192.168.0.101:35100 ALIVE 2 (0 Used) 3.0 GB (0.0 B Used)
worker-20160530052152-192.168.0.103-36842 192.168.0.103:36842 ALIVE 2 (0 Used) 3.0 GB (0.0 B Used)
worker-20160530062157-192.168.0.102-34402 192.168.0.102:34402 ALIVE 2 (0 Used) 3.0 GB (0.0 B Used)

Running Applications

Application ID Name Cores Memory per Node Submitted Time User State Duration

Completed Applications

Application ID Name Cores Memory per Node Submitted Time User State Duration
app-20160530054408-0001 SparkSQL ::192.168.0.100 ] 1024.0 MB 2016/05/30 05:44.08 hadoop FINISHED 47 min

app-20160530054023-0000 SparkSQL::192.168.0.100 ] 1024.0 MB 2016/05/30 05:40:23 hadoop FINISHED 3.0min

Kl 1-10  Spark F) Web $%iil &
® 7E Web Ul Bt L 1A /& Spark SERFAHLAE, SERFAYIEARBELLANT .

URL: spark : //master:7077 //Spark ) URL Hbohk
REST URL;spark ;//master:6066 ( cluster mode) //Spark ) REST URL Hiik
Alive Workers:3 //Spark FEBETFE ) worker 45 BAUE 3

Cores in use:6 Total ,0 Used //Spark LRI 6 4> Cores, fHH T 04>

Memory in use:9.0 GB Total 0. 0 B Used //Spark B OGB NAE, i T 01,
Applications :0 Running,2 Completed //Spark £EHEIIN FH 0 NEIBAT, B 4582 1,
Drivers :0 Running,0 Completed //Spark LEBE Drivers 0 547 ,0 P58,

Status : ALIVE //Spark SEPE IS RS

MRS AT LURIE SRR stk . MRS | BEUR | asA7id 204 APP RARTERIRAS

o 7t Workers —F2H1 AT LA B4 worker 19 1D, Hidik | AR cores BINEFNNAAIRAS

® 7E Running Applications —#%Hi] LIF5 2| H {if IE7E15 17 Applications i 1D, 5K,
CPU BH ., B4 i DA NAF SRRSO . BERP 4R ACHYINTTR] | WS P fd sz . H
HSATHPIRAS | BEFFIsAT R ]

® /£ Completed Applications IX—F:H1 | JEE L1758 A Spark B2 MR B .

sl RKENGE

ARFENHT Spark SQL & JBHEN , 4 X Spark SQL A TR T %, H# T Spark
RIS . SparkSQL BYEEAFRME, LUK Hive AUILREIRAE, I HWIBNZ T Spark SQL HY
i, f4E Spark SQL CLI (x50 ), PLJ Spark Web UL [H3EAH:AE




Eiy = DataFrame[RIE 5 & FR{E

452 %% DataFrame EPLE 3 8 E O

ARFEEA DataFrame ZRFEFRR] | FEARERAE . API ffHH, DL A DataFrame 5 RDD f#) 5K
BN . FETFARAREE DataFrame M52 BR G Z 1T, 75 2EXF DataFrame i FEA AL A — LA T
fi#t, Spark M 1.3 RAFFIHGIA T Hr Y DataFrame ZiFERLAY , DataFrame 2340 F 3¢ 2 5040 14 1)
x, X—AHIMEIA, i1k T Spark SQL ML, JRHiIfb TR I B, MR E T
Spark SQL FIN FH

2. DataFrame ZRi2{& %)

DataFrame X744 7= H R, Python 2515 5 P IIHES, DataFrame fEEIESIT . 4000
WBE EPE TR R EA MM, Spark 51 A DataFrame SZEL T 7E KEHEF & RIAE ST 53 B
Uitg, FEEABHILAL, DataFrame AT LA T @ O BCHE IR R G A, il4n. 25444k 0940 SC
£, Hive £, SNBSS BIA B RDD,

FERTI 1. 1.2 =459, RATE L T# T DataFrame 5 RDD Z R[22 5, h T 00 4f i #
f# DataFrame X 52114, @K 2-1 F4 DataFrame 5 RDD #E17%7 HE

RDDs DataFrame
Id Name
Data 1 Bob
Data 2 Tom
Data 3 Tim

K 2-1 DataFrame i1 RDD #E47%} H

M 2-1 FRaf LI H

1) RDD W& —I e e— Ak, Xt T3 1 Spark HE4L TG 50 48 10 5% N
B4, FRH T Spark SQL AYPERESE T,

2) DataFrame FEUHERR S AN 2-1 A, HAE TN IC %) Metadata {5 5,
AT AFEAACES T3 N e T4 (flhn—2k 30 %1, and AR 10 51, A4 LA R
RECHH 10 FIRE R, AT 23T 30 51 EdE 2R HUh) .

DataFrame B{£/& RDD AYMIGEAR, WA B2 EE, 558 RDD AP ELZE Dat-
aFrame /&4 Schema (#7ic) AY, WHELZ VL, DataFrame 27 A & —5{5 B89, 7 LIE Dat-
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aFrame BN — DA Z4E3R, &SI A 2 FRFIZEHS, IXHURIREE Spark SQL 7] L
BT — 9B Y T RCE AT SN AR EE 9 40 B, AN 2 A0 [ LATE 43 BT RDD 14 IR oKL
PEER AT, THEHET DataFrame 3] LLHEAT B IN S 2k MR IL L

DataFrame s FA B A D BRAFE AN T

* )\ KB #| PB 2K i S0 85

o R R AR R Z T A4 R G0 R

o i Spark SQL A9 Catalyst fEALgS EATI0AL, A iARAS

® 4y Python, Java, Scala fll R 155 (SparkR) 2t API,

DataFrame H AN E{ESL X

ARG T — DR R A GHF B S n B0, TR0 T DataFrame b 94
Mg A, AR ER T AR AT CRE BREIF . BT RYRRT TG S By . BUTAE
Bget, BT 55 ME B git, LA £ Fh g i H45 21015 B AEAE B AR &
5%,

TEARZ MBI, 5 X DataFrame #RAFEELHS .

o WAHMI U DataFrame .,

® 7t DataFrame [ #17 LLEH FHIERAE

® %2/ DataFrame 2 [0] R FEVE .

® DataFrame 4 A fLIRAESE

S HEeE ¥

b6/ SNl TR A R

o G SO,

o REEUESCIF EALF] HDFS £7iE R4 L

1. gZHHEH

e, MEAHSCPEH S, S B T AR S
e 5iTf5E: people. json,

® i 51 1. newPeople. json,

o #I'1{%E ; department. json,

1) Bl 5 TR B (people. json)

{ "name" ;" Michael" ," job number" ;" 001" ," age" :33," gender" ;" male" ," depld" :1," salary" ;3000
{"name" ;" Andy" ," job number" ;" 002" ," age" :30," gender" ;" female" ," depld" :2," salary" ;4000 |
{ "name" ;" Justin" ," job number" ;" 003" ," age" :19," gender" ;" male" ," depld" :3," salary" :5000 |
{"name" ;" John" ," job number" ;" 004" ," age" :32," gender" ;" male" ," depld" :1," salary" :6000
{"name" ;" Herry" ," job number" ;"005" ," age" :20," gender" ;" female" ," depld" :2," salary" ;7000 |
{"name" ;" Jack" ," job number" ;" 006" ," age" :26," gender" ;" male" ," depld" :3," salary" ;3000
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people. json AL T 5L THAHSCME ., B33 % .
HTER . T 4ER . PER], &R ID A3t
2) B @ 5 T A5 B (newPeople. json) ,

{"name" ;" John" ," job number" ;" 007" ," age" :32," gender" ;" male" ," depld" :1," salary" ;4000 | @
{"name" ;" Herry" ," job number" ;"008" ," age" :20," gender" ;" female" ," depld" ;2 ," salary" :5000 |
{ "name" ;" Jack" ," job number" ;" 009" ," age" :26," gender" ;" male" ," depld" :3," salary" ;6000 }

newPeople. json XTIHT ABR G LRSS, Bdlgity 550 TE R —2
3) BIEHRTIME R X (department. json)

{ "name" ;" Development Dept" ," depld" ;1}
{ " name" ;" Personnel Dept" ," depld" ;2|
{ "name" ;" Testing Department" ," depld" .3 |

department. json J&#01 JEE, WEWIF . I IAFRFEBITID,

Forbr, FRITID XL TAFE A AYHERTT 1D, B OL A5 B S Y deplD 51,
2. BEIEX G 152 HDFS 7 R4 £
1) H3X 3 B SO/ A% 3] Hadoop £ FEH, A 4nF .

#4511 241 H ST Y 3 AN EE S
root@ Master: ~ /test# ls

department. json newPeople. json people. json

i DAL PR B30 S) HDFS
root@ Master: ~ /test#hadoop dfs — put . /people. json /library/SparkSQL/Data

i AL P R B OCHFE] HDFS
root@ Master: ~ /test#hadoop dfs — put . /newPeople. json /library/SparkSQL/Data

i L AL 15 B OCHER] HDFS
root@ Master: ~ /test#thadoop dfs — put . /department. json /library/SparkSQL/Data

L) % Z B 44 HDFS 4 # 47 /library/SparkSQL/Data 4 3

2) @il HDFS fp & F L &sh
i1t Hadoop BIAFAAT, KAH AL XM= AB Y,

root@ Master ; /ust/local/hadoop/hadoop — 2. 6. 0/sbin# hdfs dfs —ls /library/SparkSQL/Data

Found 3 items

—rw—-r——r—— 3 root supergroup 115 2016 —04 —23 23.28 /library/SparkSQL/Data/ department. json
—rw-—r——r—— 3 root supergroup 255 2016 —04 —23 23.27 /library/SparkSQL/Data/newPeople. json
—rw—-r——r—— 3 root supergroup 514 2016 —04 —23 23.26 /library/SparkSQL/Data/ people. json




ATER], 34X C 4 B3 HDFS /A6 R4 L

3) it Hadoop BY Web #EHl 5 A A/ FALZLEHE,

W AT LU T Web #5975 XA F HDFS L3, $TIF ML hitp ://Master: 50070, R
] #E A Hadoop B Web ¥l &5, Wk 2-2 fizw,

Hadoop Overview  Datanodes Snapshot Startup Progress Mtilities

Browse Directory

Flibrary/Sparksal Data Gal
Pexrmission Oumer Group Size Replication Block Size Hame
—rw—r—r— root supergroup 115 B 3 128 MB department. jzon
—Twr—r— root supergroup 255 B 3 128 Me newPeople. jzon
—rwr—r— root supergroup 514 B 3 128 Me people. json

Hadoop, 2014,

& 2-2 Hadoop Web wHG

BHZEXRE )

& AP BR G 5l Spark — Shell 22 B,
1) Ja 3l Spark £EH¥,

root@ Master: ~# cd /usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin/
root@ Master ; /ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# . /start — all. sh

2) JAShHEEH,

root@ Master :/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# . /start — history — server. sh
starting org. apache. spark. deploy. history. HistoryServer, logging to /usr/local/spark/spark — 1. 6.3 —
bin — hadoop2. 6/logs/spark — root — org. apache. spark. deploy. history. HistoryServer — 1 — Mas-

ter. out
3) A3 H G,

root@ Master : /ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# cd . . /bin
root@ Master:/ust/local/spark/spark — 1. 6.3 — bin — hadoop2. 6/bin# . /spark — shell - — master
spark ;//Master ;7077
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Welcome to

/S /T

NV _\/_7_/ "/
/__ /. /\_,/ //_/\_\ version 1.6.3
/_/
scala >
Ja shse B AU T,

DataFrame/RIE 5 & HR{E

>

B4R LT 5 43 4

)

TXHR 3 AR T B3 TAR S B 1M B Sc Rtk
ﬁ%ﬂf o
1. EMBHEER

scala > import org. apache. log4j. Level
import org. apache. logdj. Level

scala > import org. apache. logd]. Logger
import org. apache. logd]. Logger

FrRRAL BEAN 3 AT, TR B A 1A

scala > Logger. getLogger( " org. apache. spark" ). setLevel ( Level. WARN)

scala > Logger. getLogger( " org. apache. spark. sql" ). setLevel ( Level. WARN)

B HEGHBE N Level WARN, 220 1 RIAL A A5 5 B

2. mMEXXHF

////BE#E—> sqlContext

scala > val sqlContext = new org. apache. spark. sql. SQLContext( sc)

scala > val people = sqlContext. jsonFile( " hdfs;/library/SparkSQL/Data/people. json" )

people ; org. apache. spark. sql. DataFrame = [ age: bigint, depld; bigint, gender: string, job number;

string , name ; string , salary ; bigint |

scala > val dept = sqlContext. load( " hdfs ;/library/SparkSQL/Data/department. json" ," json" )

dept : org. apache. spark. sql. DataFrame = [ depld : bigint, name ; string |

R T AR IT R,
DataFrame 5515 ; people il dept,

SR in#k HDFS b 5% TAF BOCHR AR 15 B ek,

E TP
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3. IRIEFEHKEE people 52

scala > people. show

fre=mgpm==== = emmmmmm=== == fre=m=m=== +
| age | depld | gender | job number | name | salary |
+———t————— e o ———— +——————— +————— +
|33 | 1| male| 001 | Michael | 3000 |

130 | 2 | female | 002 |  Andy | 4000 |

119 3| male| 003 | Justin | 5000 |

|32 | 1] male | 004 | John | 6000 |

|20 | 2 | female | 005 | Herry | 7000 |

|26 | 3| male | 006 |  Jack | 3000 |
fpe=mdfmm=== == === it fpmmm=== +

i1 show Jrik, A LALLZRAE WL i 251> DataFrame %Y,
4. DataFrame EZK{E B EA

//// 251 people A5 i 4= ER%1 (5 8
scala > people. columns

res4 ; Array|[ String | = Array(age,depld, gender,job number,name , salary )

/// /G5 people £ BYIC S 252X
scala > people. count

resS : Long =6

/// /3BT 3 ZRERME R I A28

scala > people. take(3)

res6 ; Array|[ org. apache. spark. sql. Row | = Array ([ 33,1, male, 001, Michael ,3000 ] , [ 30,2, female,
002, Andy,4000],[ 19,3, male,003, Justin,5000 | )

/// /¥ people # K JsonRDD , F-f# ] RDD A9 collect J5 ik [H]
scala > people. toJSON. collect
res7 ; Array[ String | = Array (| " age" :33," depld" : 1," gender" ;" male" ," job number" ;" 001",

"name" ;" Michael" ," salary" ;3000 , { " age" :30," depld" :2," gender" ;" female" ," job num-
ber" ;"002" ," name" ;" Andy" ," salary" ;4000 ] , { " age" : 19," depld" ;:3," gender" ;" male" ,
"job number" ;" 003" ," name" ;" Justin" ," salary" :5000{ , { " age" :32," depld" :1," gender" :
"male" ," job number" ;" 004" ," name" ;" John" ," salary" :6000| , { "age" :20," depld" ;2 ," gen-
der" ;" female" ," job number" ;" 005" ," name" ;" Herry" ," salary" : 7000 | , { " age" :26," dep-

Id" .3," gender" ;" male" ,"job number" ;" 006" ," name" ;" Jack" ," salary" ;3000 )

VL E SN 51 T45 B8 DataFrame HEAT— S8 FAE S A A5 1A BRAE
o {i#i ] DataFrame f¥) columns J53%, #if] people 5 )2 TBIIE S, PAEAIE 2R 9157
FAN



Eiy = DataFrame[RIE 5 & FR{E

o {fi [ DataFrame Y count 555, il people fl & iic 56254k, Bl TA%0,

o fifi [f] DataFramed ) take 79, FREUAT 3 &0t Tids#E 8, JFLIBAIE X E Ik,

o 15 {#i FH DataFrame f¥) toJSON J772:,  people #4547 JSONRDD 271 | Jffifi HH RDD A9
collect J7 MR I HEA 1 19 Y T4 . S

5. MRIEEHITEHEN, HHHER

77/ filver J5ik G A B VE RTE SR E

scala > people. filter( " gender 2 male " ). count

res8 : Long =4

// S R TS

scala > people. filter( $ "gender " ===" male" ). count

res8 : Long =4

// /A8 filter 71 , GEHE A A M 10 SR AL
scala > people. filter( $ " gender" | =="female" ). count
res9 : Long =4

//BFEM NS

scala > people. filter( " gender! 2 female " ). count

res9 : Long =4

/7 /A8 filter 71, AT WARER KT 25 & BIC R
scala > people. filter( $ "age" >25). show

ot +————— +————— +————— +——— +
‘ age ‘ depld ‘ gender ‘ job number ‘ name ‘ salary ‘
t———t———— +————— e ——— t—————— o +
|33 | 1| male| 001 | Michael | 3000

130 2| female | 002 | Andy | 4000 |

|32 | 1] male | 004 | John | 6000 |

126 3| male| 006 | Jack | 3000
ot +————— o +o————— +o———— +

77/ /8 where J5 i, #IE R/RFR T 28 £ Hyic =

scala > people. where($ "age" >28). show

+———t————- +————— - +-————— +————— +
‘ age ‘ depld ‘ gender ‘ job number ‘ name ‘ salary ‘
+———t————- +————— - e +————— +
| 33 | 1| male| 001 | Michael | 3000
|30 2 |female | 002 |  Andy | 4000
| 32| 1] male | 004 | John| 6000
o=t - o —————— o - +

/// /8 where J5ik £ IF RANARIR R T 25 % JF BV B AR R IE %
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scala > people. where($ "age" >25 && $ "gender" === "male" ). show
ot ————— to————- fom = to—————= e +
‘ age ‘ depld ‘ gender ‘ job number ‘ name ‘ salary ‘

ot ————— to————- fom = to—————= e +
| 33| 1| male| 001 | Michael | 3000 |

| 32| 1] male | 004 | John | 6000 |

|26 3| male| 006 |  Jack | 3000 |

ot ————— to————- fom———————— to—————= +o———— +

77/ /8 where J5 i, EIE BRI T 25 % mic =

scala > people. where( age >25). show

+———t————- +————— - +-————— +————— +
‘ age ‘ depld ‘ gender ‘ job number ‘ name ‘ salary ‘

+———t————- +————— - +-————— +————— +
| 33 | 1| male| 001 | Michael | 3000 |

| 30 | 2 | female | 002 |  Andy | 4000 |

| 32| 1] male | 004 | John | 6000 |

|26 3| male| 006 | Jack | 3000 |
+———t———— +————— o e +————— +

1E R EI, 1% 5 TA5 B K DataFrame, #F47 T —26 2420 1A

o [ count LG T “gender” FK “male” 951 THK,

o JLT “age” Ml “gender” PHH, I ANFEMIA M, AE A DataFrame APL, Bl where
F filter Jrk, X 51 TA5 B 108,

o AR show T, MArmgi R LIRIE B 2B K,

o eI, T IR IT, MENA RS

L Epl B tEERAFEREAFHEI TR SHT,

6. RIFEENINE, UARBAXEITHF

777/ G TS T HERE R T TR P, s ailic sk

scala > people. sort($ " job number". asc,col (" depld" ). desc). show

= —— b ———— === ——— == ——————— = —————— i ————— +
| age | depld | gender | job number | name | salary |

fe==fm==== === femmmmmm=== fem===== fem==== +
| 33| 1| male| 001 | Michael | 3000 |

| 30| 2 | female | 002 |  Andy | 4000 |

|19 3| male| 003 | Justin | 5000 |

| 32| 1] male | 004 | John | 6000 |

|

20 2| female | 005 | Herry | 7000 |
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|26 3| male| 006 |  Jack | 3000
fo——p————— to—m - fommm tommm fom— = +
/107 AT BT (LR 3 i S
scala > people. sort($ " job number" ). show(3)
1/

scala > people. sort(" job number" ). show(3)

Fo——p————— to————— Fom—mm— to—————— Fo————— +
| age | depld | gender | job number | name | salary |

Fo——p————— to————— Fom—mm— to—————— Fo————— +
| 33| 1| male| 001 | Michael | 3000 |

| 30| 2 | female | 002 |  Andy | 4000 |

|19 3| male| 003 | Justin | 5000 |
Fo——p————— e Fom—mm Fomm———— Fo————— +

only showing top 3 rows

/777 et TS B HER LB 7R HT 3 205
scala > people. sort($ " job number". desc). show(3)
o ————— St o ———— o +

‘ age ‘ depld ‘ gender ‘ job number ‘ name ‘ salary ‘

fe==fm==== === femmmmmm=== fp===== fem==== +
| 26| 3| male| 006 | Jack | 3000 |
| 20| 2 | female | 005 | Herry | 7000 |
| 32| 1] male | 004 | John | 6000 |
=== femm=== s === fre==== fremm=== +

only showing top 3 rows

TE ks, X5 T4 B DataFrame, 3&F “job number” Fl “depld” P31, {fiF sort
T, VARG THEY, JHmhas R, B s,
o J:LL “job number” N FHF, SRIGHIE “depld” FNFERFHY X, X people #E4THEF,
I HET S N AS s XA T PIRRE s
o LI “job number” SLECTRIET (TH) , I RHEFR 1030 3 ik,
o LI “job number” SHEIER RN, I 8IS 90 3 it
7. ARTEBREM—5. 5 (“level”)

scala > people. withColumn( "level" , people( " age" )/10). show

Fo—m—pm———— R R Fmm———— Fm————— Fo———— +
‘ age ‘ depld ‘ gender ‘ job number ‘ name ‘ salary ‘ level ‘

s e fmmm e fem——— e fhmm—— e fhm—e e +
| 33 | 1| male| 001 | Michael | 3000 | 3.3 |

| 30 | 2 | female | 002 | Andy | 4000| 3.0
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|19 3| male| 003 | Justin | 5000 | 1.9
| 32| 1| male | 004 |  John| 6000 | 3.2
| 20| 2 | female | 005 | Herry | 7000 | 2.0
| 26 | 3| male | 006 |  Jack | 3000 | 2.6
-t +————— o +————— +————— +-————- +
1E LR, i@t withColumns J7 k3G N T B — S EHRAGE, FIHH “level”, TE
withColumns 7:7/%'43 :

B BE “level” F85E THIESNNIIZ

5 ASH people (" age" ) /10, FEE TSN WL A, @i A5 2B 5, people ("
age" ) WM T DataFrame [ apply 7k, 1&[\] “age” F124 Wi %f W (1141

8. BT S3&

scala > people. columns

res13; Array[ String ] = Array(age,depld, gender,job number, name,salary )

scala > people. withColumnRenamed (" job number" ," jobId" ). columns

resl5 ; Array|[ String | = Array (age,depld, gender, jobld , name , salary )

T bk, i withColumnRenamed & H 4, RGPKE people B “job number”
ﬂ%%&ﬁ“pmr ELXET%ﬁFMTUEﬂﬂ@E%ﬁWﬂ
R, BB MBAEE, A, HAAANSE%, TR,

scala > val rnjobnum = people. withColumnRenamed( " job numbe" ," jobId" )
rnjobnum ; org. apache. spark. sql. DataFrame = [ age: bigint, depld bigint, gender; string, job number;

string, name ;: string , salary : bigint |

scala > mjobnum. columns

res16; Array|[ String ] = Array (age,depld, gender, job number,name, salary )

scala > people. columns

res17 ; Array[ String ] = Array(age,depld, gender,job number,name, salary)

TEZARBIT, F5EMBR) “job numbe” FNHAPFEEAR (DT —"1FHEr), FrPAE#K
544 “job number” ﬁ&ﬁ{@ﬂ;’{}ﬂzyjo
9. EMIHRT

/// /18 jsonFile J5 5 Nz bt 47 B 34
scala > val newPeople = sqlContext. jsonFile( " hdfs . /library/SparkSQL/Data/newPeople. json" )
newPeople ; org. apache. spark. sql. DataFrame = [ age bigint, depld ; bigint, gender; string, job number

string, name ; string , salary ; bigint |

//// TR T AR B
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scala > newPeople. show
e fomm—e e mmm—— e e m———e +

‘ age ‘ depld ‘ gender ‘ job number ‘ name ‘ salary ‘

ot ————— to————- fom = t-———= o + @

| 32| 1] male | 007 | John | 4000 |
| 20| 2 | female | 008 | Herry | 5000 |
|26 3| male| 009 | Jack | 6000 |
+———t———— +————— tom +————- +————— +

////% 9 people Fl newPeople

scala > people. unionAll( newPeople ). show

fre==ttm==== === s ==== fremm==== Fem===== +
| age | depld | gender | job number | name | salary |

fre==ttm==== === s ==== fremm==== Fem===== +
| 33 | 1| male| 001 | Michael | 3000 |

| 30 | 2 | female | 002 |  Andy | 4000 |

|19 3| male| 003 | Justin | 5000 |

| 32| 1] male | 004 | John | 6000 |

| 20| 2 | female | 005 | Herry | 7000 |

|26 3| male| 006 | Jack | 3000 |

| 32| 1] male | 007 | John | 4000 |

| 20| 2 | female | 008 | Herry | 5000 |

| 26| 3| male| 009 | Jack | 6000 |
ot - o - +————— +

TE LRt {HH jsonFile 5k 1787 il 145 B a9 3CF, 4R people H union-
All T3, BBz newPeople &1k

W FMESCHRE lazy HERRY, B TIA X DataFrame #E1758 47, IR A IERT
SIYHUFINEGH HPA 1 TAF B

10. EFART

////i8 1 unionAll 75 4 people Fl new People WA BT 591
/77 /R JGE ) groupBy J5 446 I )5 Y DataFrame #% /8 “ name” 51 #4753 240 48 11
scala > val groupName = people. unionAll( newPeople ). groupBy ( col( " name" ) ). count

groupName ; org. apache. spark. sql. DataFrame = [ name :string, count : bigint ]

scala > groupName. show
e B +
‘ name ‘ count ‘

fom———— +———— +
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| Jack | 2

| John| 2|

| Andy| 1

| Michael | 1]

| Justin | 1|

| Hemy| 2]
- +———— +

77/ /8 filter ik, 33 UE“ count” 5K F 1 I It R
scala > groupName. filter($ " count" >1). show
O fmm—ee +

‘ name ‘ count ‘

e +-————= +
| Jack | 2|
| John| 2|
| Herry | 2|
- +————= +

77/ /18 BRGSO TP 5 I F AT 2 L GE 0TI R 421

scala > people. unionAll( newPeople ). groupBy ( col (" name" ) ). count. filter($ " count" <2). show
e e +

‘ name ‘ count ‘

hm—————e fm——me +
| Andy | 1|

‘ Michael ‘ 1 ‘

| Justin | 1]
hm—————e fm——me +

TE LR, B PEE A unionAll 777544 people Fll newPeople BN SCH#ETT &9, SR
f# H groupBy J o8& 91 5 1Y) DataFrame %/ “name” 3347530240, 5% GroupData 2 A9 5L
i, Sles A Loardmsl, i “count” 3,

GroupData ZEHEL T — AR %A HA G #E, X BB E R count ¥k, AT
R TAFHEsT,

GroupData 2 7 Spark 2. 0. x JR K% # RelationalGroupedDataset ,

11. EFITER

/// /& groupBy J545 2 GroupData SE6 , B FH agg ik
scala > val depAgg = people. groupBy (" depld" ). agg( Map(

‘ " agen -> " max" ,




= DataFrame/RI2 5 E FHIRIE

"gender" —>" count"
)

depAgg: org. apache. spark. sql. DataFrame = [ depld;bigint, max( age) : bigint, count ( gender) : bigint |

scala > depAgg. show

o fom————— fomm - +

| depld | max(age) | count( gender) |

to———= fom————— o ———— +
|1 33 | 2|
| 2] 30 | 2|
| 3] 26 | 2|
to———= fom————— o ———— +

//// V] DataFrame 1] toDF J5 % , B4 depAgg HIATRII 4 19I5 44 B a4
scala > depAgg. toDF (" depld" ," maxAge" ," countGender" ). show

to———= tom— o ——— +

| depld | maxAge | countGender |

t————= o= tom +
|1 33 2 |
| 2] 30| 2 |
| 3] 26 2 |
o= o= fomm +

1E FIRRBI R B SE X people ) “depld” #EAT434H, FX4r4H 515 A GroupData
SR EEI H age Jrik, AR “age” FISREKAH, X “gender” MEATAFH ST, R
DataFrame X 4 3.45] depAgg, depAgg Y schema 4 [ depld: bigint, max (age ) : bigint, count ( gen-

der) :bigint ], BB 7 BArdH RS “depld” FAh, 847 FAVRSEAE R IPIINE B .
12. BFEXE

/// /i3 select EHL name 13- 75

scala > people. unionAll( newPeople). select( " name" ). show

| Michael |
| Andy |
| Justin |

| John |

| Herry |
| Jack |
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‘ John ‘
| Heny |
‘ Jack ‘

/// /831 select EHL name %) 7EiE 1 distinet ik E 2 5 B

scala > people. unionAll( newPeople). select( " name" ). distinct. show

‘ Michael ‘
‘ Justin ‘

| Herry |

ELRRFld, HAEERBIHR TEEAHEMR “name” 3, VBN LM LT
%, A union Al FTIHG TAF B, I HEFELFE “name” FEEE, B “name” {5
Bt s E e, @422 )8 DataFrame B9 distinet 2= E I )5, LI EBREE K%
B

13. MfLEFERIR

//// BT people 1 {HJEATE newPeople H1 144

scala > people. select( " name" ). except( newPeople. select($ " name" ) ). show

o +
| name |
o +
‘ Andy ‘

| Justin |

‘ Michael ‘
o +

//// BIRBRFE people H | LHE newPeople H1 i 1E4

scala > people. select( " name" ). intersect( newPeople. select($ " name" ) ). show

16/04/24 14 .16 :04 INFOmapred. FileInputFormat ; Total input paths to process :1

16/04/24 14 .16 .04 INFOmapred. FileInputFormat ; Total input paths to process :1
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S S

TE FRoRBIF . 435 T % people F1 newPeople B4~ 51 T4 & 3R “name” K HiRD L
B, BT,

B—Fh. 3 BIEEL people Fil newPeople P53 TAS B SCHHY “name” 1, SR )5 1 14
F except 771k, BREUTE people H i BI{HANTE newPeople HHELAY “name” {55, ) LAFRME
AR HLE

g i k name” JZEHE, B35l B people F1 newPeople B~ 5 147 B SCAFH 11
“name” %), SRJFIE LTI intersect F ¥, AREULE people 1 H BLAH [E] B L AE newPeople H1 i
) “name” FE, SGURKIEXZHGER,

14. XEXH 1 DataFrame 3Z45

ARSI ) 53 TA5 S M0 THTJE RT3 T5 & people %) DataFrame "L HEAEHY | #5
[TID, M5, T, 4, 5SS E; #1115 E dept Y DataFrame A FEHTT D, #0]
FAFREEE s L5 B people IR {5 S dept HRHEFETT ID S HE47 1L,

scala > val dept = sqlContext. jsonFile( " hdfs;/library/SparkSQL/Data/department. json" )
dept ; org. apache. spark. sql. DataFrame = [ depld ; bigint, name ; string |

scala > people. join( dept, people (" depld" ) === dept( " depld" ) ," outer" ). show

= P P (== == P——= = =qp =qp == == ==—xp
| age | depld | gender | job number | name | salary | depld | name |

P P P (== =0 P P =qp =qp =0 =0 =xp
| 32| 1] male | 004 | John| 6000 | 1| Development Dept |

| 33 | 1| male| 001 | Michael | 3000 | 1| Development Dept |

|30 2 |female | 002 | Andy | 4000 | 2| Personnel Dept |

| 20| 2 | female | 005 | Herry | 7000 | 2 | Personnel Dept |

| 19| 3| male | 003 | Justin | 5000 | 3 | Testing Department |

|26 3| male| 006 |  Jack | 3000 | 3 | Testing Department |
+———t—— +———— +—— +——— +- —+ —+ —— —— ——+

AE LR G, SV join J7 3%, JE people 1Y depld” 515 dept 1Y depld”
HIHEAT outer join FCIRFERAE

1) DataFrame 5Z {7 & ty join X EX# 1€, # #% inner, outer, left outer, right outer, left semi,
® inner join: HMEHEH, RAREHN IR PREFTEMEENT,
® outer join; WAL, EWANKNAMT, FEFHI—LNEXTREFELE CNERNAT,
® left_outer join; WMRAMH ZATAN KM, RE—THRI AT, WRAELZATEEDATH B,
B A AT, HkF B NULL,
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right_outer join; R EWH LA MR B, #EF—ATHBRA T, WREDBHATE A LT,
BA A WAT, Zdk T By NULL,

leftsemi join: 48 % T SQL #y in &4, W RADH ST MAD KN, EEMSELLIAAH, RAH
—&IEFk, WRAEWRATEELATHE, FHHIEE,

H1 T people 5 dept FIPI™ DataFrame o T CHRAYFI 4 A IR, #R2“depld”, KL, 15
RIS IR, T8 A BT IE 1 2R DataFrame SE6, 0 S, (A2, QRm
MINZAE, WA LA E B IS 40, Rk UaBnas i, .

////7E dept H1 4 depld 5145 i 444 id , 85 T8 (1 rDept X142
scala > val mDept = dept. withColumnRenamed (" depId" ,"id" )

mDept : org. apache. spark. sql. DataFrame = [ id ; bigint, name ; string |

//// % people Al mDept #E4TSRBRERAE , KB 2 AN, BT LA ek 20 mT DL 4508 F 51 44
scala > val joinP = people. join(mDept, $ " depld" === $ "id" ," outer" )
joinP; org. apache. spark. sql. DataFrame = [ age ; bigint, depld: bigint, gender: string, job number: string,

name ; string , salary : bigint ,id : bigint , name : string |

/11 BIREER

scala > joinP. show

e R o O R e - - +
‘ age ‘ depld ‘ gender ‘ job number ‘ name ‘ salary ‘ id ‘ name ‘

e O O e O e - - +
‘ 33 ‘ 1 ‘ male ‘ 001 ‘ Michael ‘ 3000 ‘ 1 ‘ Development Dept ‘

‘ 32 ‘ 1 ‘ male ‘ 004 ‘ John ‘ 6000 ‘ 1 ‘ Development Dept ‘

‘ 30 ‘ 2 ‘female ‘ 002 ‘ Andy ‘ 4000 ‘ 2 ‘ Personnel Dept ‘

‘ 20 ‘ 2 ‘female ‘ 005 ‘ Herry ‘ 7000 ‘ 2 ‘ Personnel Dept ‘

| 26 | 3| male | 006 |  Jack | 3000 | 3 | Testing Department |

‘ 19 ‘ 3 ‘ male ‘ 003 ‘ Justin ‘ 5000 ‘ 3 ‘ Testing Department ‘

= P P (== == P——= = =qp (== == == aF

15. XERIERZRARI B DAL

scala > val joinGp = joinP. groupBy (dept( " name" ) ). agg( Map(

‘ "n ageﬂ _ > "n I’I’laX" s
| "gender" —>"count"
)

joinGp : org. apache. spark. sql. DataFrame = [ name ; string, max( age ) ; bigint, count ( gender) : bigint |

scala > joinGp. show
o fom—————- o ———— +

‘ name | max(age) | count(gender) |




&ivr ey =
H2E
Fm - Fmm———— O T +
‘ Personnel Dept ‘ 30 ‘ 2 ‘
‘ Development Dept ‘ 33 ‘ 2 ‘
2 >

T1E FIRRBIT, joinP R CERERVE/R T people 5 mDept #E47 join FIZER, X joinP X4
P groupBy J7%, AR¥E dept B “name” FUHEAT0 4L, IFAE 45 X8 2 BIF AT 46

HIRAEAE, XX} “age” FIREKME, X “count” FIHEITIHEL, joinGP J& joinP MRS
IR 4, ARETHE SR IKAFRR AR S A2 LAY DataFrame
16. RTFAR
TEXF 254> DataFrame SCHIHEATERAE IS, ARICT HARME B, WNALJE 072X 25 2 11,
L IPATHRE AMCERAE, BRSO IRAF B R R

gy LR AL R
1) B, B Afesgh,

scala > people. saveAsTable (" peopletable" )
non jObId” )

scala > val mpeople = people. withColumnRenamed (" job number" ,
rnpeople ; org. apache. spark. sql. DataFrame = [ age: bigint, depld; bigint, gender: string, jobld string,

name ; string , salary ; bigint |

scala > rmpeople. saveAsTable (" rnpeopletable" )

DataFrame #{¢H Save #/EILA registerTempTable

7 Spark 2. 0. X JRA #, DataFrame % T 3% # saveAsTable 77 &, % 7 E# K DataFrameWriter £ T,

2) RAFH JSON X,

scala > people. save (" hdfs : /library/SparkSQL/Data/peoplesave. json" ," json" )
X A save Frik, FET LR EBAEIEAE X “json”, AT LUK DataFrame SZIHF A
fERNFEE AR L, 3 HadoopWeb Interface $t[HI 7] LA F 51| JSON SC14:,
3) fRFFEA parquet LI
scala > people. save (" library/SparkSQL/Data/hsqglDF. parquet" ," parquet" )

X R save 7k, FEJTE TR B AR IEA% X “ parquet”, T LUK DataFrame 52

IR ALEITR E A |




ark SQL xsEssrzue

20+ 1E 3T RDD R #E DataFrame

DataFrame 7] LLMZERGAL SO | Hive 36 AMEE 2 & RDD fn#owty dt 45 3], HAK 25
SO | Hive 2, HMERECHE P2 A9 AH SC I #8 n) LA 228 oAb &y, i BL 32 B4 4 40 fof ol it
RDD EH#y%E DataFrame

Spark SQL TR BB AR ) RDD #44k 4 DataFrame .,

S5y A0 SRR R X S 25 AL RDD (A (Schema) . 3 X 2 14K
LS ) RDD Heffe, BE T RATRI7, AU HLERIE

A R AR R SEEL, XN O ARV — I, SRR TEAATE R
RDD BHE . BARXFINEME NI, B2 RVFTEE TR HIE S K5 28 1)
HL T f i DataFrame,

I T R 7 SO — 2D AR

1. FIF RS

Spark SQL BE#SKF % Row X A9 RDD §%4 bY, DataFrame, FFHEWTEHEISA, @ b —1>
HEXT (key/value) FFRAEA kwargs {545 Row KA 1E Rows, key & L T RMHI 4, KA
I S — BRI (FTLLX 5L RDD BYSE — S B AN BEA B2k ) o ARk MUA g 2l i
A ZHAERMERT RSB, W RBAEXS JSON SCF AL B —FF

2. wEFREERK

i AR TR E BT 3 D

1) MJEER) RDD 8 —A e a8 K 4 RDD,

2) H StructType B —AFLBE 1) h IR RDD Hh I 2H 55 51 2 1) 45 749 4 DG fic 1Y
BV

3) it SQLContext HEHEAY createDataFrame J7 20K 450 A % RDD I,

S EA B A SE PR, (HJ& Spark £ 284 HE T —4> API, #i/Z DataSet, DataSet AJ LA
T RDD, RDD HMIAZEAY, iXAEREAl LIS RDD 5 DataFrame (554

RDD + DataFrame + DataSet fzZ¢23 I8 il — /& 5457 A JRITHT . A Spark 2. 0 FFif, S K&
DataSet, [A°4 DataSet 1] DA H A ], #AER M S9EH HW 7 H . DataSet K2 /2 5
22318, PRAET AR AR BE R, DataSet B H bR & AT A 1 T HEZL B DataSet 2K #E17
W,

FET ARG QAT o S R 4% 1 > S RDD 5 DataFrame HYFE4

1) B EdE

TR BB SCIR NS, 2240 persons. txt Y SCAR SO

1001, 5K —,18

1002,%=14,19

1098, F 11,28

1099, 75,20
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Bals .

® Hi—51 1D,

o BT ARIES

o 5 SRR S
2) fdiH] Java SZEk RDD 5 DataFrame %54

public class RDD2DataFrameByProgrammatically {
public static void main( String[ ] args) |
SparkConf conf = new SparkConf( ). setMaster( " local" )

. setAppName (" RDD2DataFrameByProgrammatically" ) ;
JavaSparkContext sc = new JavaSparkContext ( conf) ;
SQLContext sqlContext = new SQLContext(sc) ;

JavaRDD < String > lines = sc. textFile( " E.//persons. txt" ) ;

/o x G 7R RDD (Y3EAG AR Row B RDD =/
JavaRDD < Row > personsRDD = lines. map( new Function < String, Row > () {
@ Override
public Row call( String line) throws Exception |
String[ ] splited = line. split(" ," ) ;
return
RowFactory. create( Integer. valueOf( splited[ 0] ) ,splited[ 1], Integer. valueOf(splited[2]) ) ;
}
£)s

/xS5O0 BSHE DataFrame MTCEUE , — M5, A 205 Ko 454 ity BAR S AL AT g
kAT JSON Xf4 WAl gk A T DB */

List < StructField > structFields = new ArrayList < StructField > () ;

structFields. add ( DataTypes. createStructField( " id" , DataTypes. IntegerType,true) ) ;

structFields. add( DataTypes. createStructField (" name" , DataTypes. StringType, true) ) ;

structFields. add ( DataTypes. createStructField( " age" , DataTypes. IntegerType,true) ) ;

//F# StructType , i F# )5 DataFrame JOEUHE A
StructTypestructType = DataTypes. createStructType ( structFields) ;

/ kx5 = LT MetaData 52 RDD < Row > 241 DataFrame * /
DataFramepersonsDF = sqlContext. createDataFrame ( personsRDD, structType) ;

/o ERDU SO IR 2 LA IR 22/ SQL & #RAE = /

personsDF. registerTempTable (" persons" ) ;

/e ST AT BRI Z2HEBE I3 HT + /

DataFrame result = sqlContext. sql( " select * from persons where age >20" ) ;
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/ %% BN S EERATAN IR 4945 FH DataFrame #5482 B{R RDD < Row > , LA R G5 5845 A4k, = /
List < Row > listRow = result. javaRDD( ). collect( ) ;
for( Row row:listRow) {

System. out. println( row) ;

f

0 # Spark SQL ¥, 7P #E F HiveContext 3 21X SQLContext, ¥ t. SQLContext I fE E R

LIk Java fUISSEEL T RDD 5 DataFrame BO%5dh, JEa 8, EEWB AL T TR,
o PRI, 4T, B RDD < Row >

o FJ1& DataFrame FJJCEPE (MetaData) .

o JLF MetaData, RDD < Row > 344 i& DataFrame,

o MM Im 2

o ffi LI AIm A2, HEAT A Aty

o XAIRIEATALIE: DataFrame F458 84 RDD < Row > B FF A

3) fdif] Scala 2k RDD 5 DataFrame F%5

import org. apache. spark. { SparkContext, SparkConf |
import org. apache. spark. sql. SQLContext

class RDD2DataFrameByProgrammaticallyScala {
def main (args ; Array[ String] ) ;: Unit = {
val conf = newSparkConf ()
conf. setAppName (" RDD2DataFrameByProgrammaticallyScala" ) //1% & FHFR T 1) 4 Fk

conf. setMaster( " local" )

val sc = newSparkContext ( conf)
val sqlContext = new SQLContext( sc)

val people = sc. textFile( " E.//persons. txt" )

val schemaString = " name age"

import org. apache. spark. sql. Row;
import org. apache. spark. sql. types. { StructType , StructField, StringType} ;

val schema =

StructType ( schemaString. split(" " ). map( fieldName => StructField ( fieldName , StringType , true ) ) )

val rowRDD = people. map( _. split(" ," ) ). map(p =>Row(p(0) ,p(1). trim) )
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val peopleDataFrame = sqlContext. createDataFrame (rowRDD , schema)
peopleDataFrame. registerTempTable (" people" )
val results = sqlContext. sql( " select name from people" )
results. map(t => " Name:" +t(0) ). collect( ). foreach( println) @
}
|

PA F5did Scala ARSI T AT Java fURS—FERYROCR | BARSEIUD IR AEA — 2L,

T &R (JIEEE)

Spark SQL 7] DL i ## H sqlContext. cacheTable (“tableName™ ) J5 300 — 5k K % 47 2] N
ferr, MR =& ReR ., SRS, Spark $F 23U Y 75 22095 0 H A 2 =48 8585, LA
DD PIAE B R By 3% it &, ] LGE A 98 uncacheTable ( “tableName ™ ) J5 7€ N 17
TR

EE: 4R AA schemaRDD. cache( ) M 52 sqlContext. cacheTable(. .. ), ¥ R& M5 X
BRERGEH (BP9 X AHE), %A HF R sqlContext. cacheTable(. .. ),

] LIFE SQLContext [f# A setConf Ji:ui F 7E H SQL BFiz4T “SET key = value” #7432k
BB NAF AT, RMTCEFRINR 2 -1 PR,

#£2-1 H “SET key =value” <RI BHEAEE
& M % R L NN 3 X
MY EA true BF, Spark SQL 5 o8 % F i 45 i1
H R RS) A S — A A

S GAF BRI/ B R mT L3R
AR AR LURGERCR, (HA 00M BRI

Spark. sql. inMemoryColummarStorage. compressed true

Spark. sql. inMemoryColummarStorage. BatchSiz 10000

R R AT EAT R

//// M\ HDFS BEHL people. json
scala > val people = sqlContext. jsonFile( " hdfs:/library/SparkSQL/Data/people. json" )
people: org. apache. spark. sql. DataFrame = [ age: bigint, depld: bigint, gender: string, job number:

string , name : string , salary ; bigint |

/77 E WIS
scala > people. registerTempTable (" people" )

//// Vi s
scala > val results = sqlContext. sql(" SELECT name FROM people" )

results ; org. apache. spark. sql. DataFrame = [ name ; string |

/777 g
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scala > results. show

| Michael |
| Andy |
‘ Justin ‘

| John |
| Herry |
| Jack |

/// /4 people X 5Kl FGAF BN AFH
scala > sqlContext. cacheTable( " people" )

////FERAT show , FATRCR LR — IR AR £

scala > results. show

| Michael |
| Andy |
| Justin |

‘ John ‘

| Herry |
‘ Jack ‘

//// V8 uncacheTable Bt % 1E ,ALIEEFE Web Interface F-1a , T R
scala > sqlContext. uncacheTable (" people" )

L) CacheTable # 1 /& lazy A 8y, F W F &7 kB A2 LHHAT,

25 DataFrame API 7 A 7=l

DataFrame $2fit T —E £ 5 1) API, il Spark ZEMSHESE N, (645 K 01 ) I+ &
K FEZS S . DataFrame AP KOG 2 B4 40 # 5 0 #2 AU Ab B 25 A ok, m] DA Zh 30 % s U
(Hive, JSON %) #il Spark AR/ ES (RDD) #H7X RAIRAE,
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DataFrame BEALPRAGAM ARG IR, BR T E MY Hive, JSON, Parquet, JDBC LIk, il
5 CSV., Avro, HBase ZEZ MR, Spark SQL £ 50— 14 1Y 4544 1b 53 4b BRAE 1 1F 78 1%
FEJL . DataFrame %0#5K H R4 0547, XT DataFrame BY#:/ER H Catalyst —Fh &R
BAEALRS (WP eibs) , PIHRCRE &,

AR R 525 B W B SCA, AR A4 O film B9 DataFrame, XJ 3% DataFrame i FH
P Spark B IHEATIIE

RSB, AR B H 5 55 55 WA B SCF film. json . newFilm. json, MASHE [
3] Hdfs S RGE, BRI SR UEAG 6 1. SR R HIX . R 1D,
HERED, R4 BEEG, 2RI EIE SCFNAEITT .

{ " boxoffice" :33.9," country" ;" CN" ,"id" ;" 1" ," languageid" : 1," name" ;" Mermaid" ," year" ;
2016 |

{ " boxoffice" ; 24. 38," country" ;" CN" ," id" ;" 2" ," languageid" ; 1," name" ;" MonsterHunt" ,"
year" ;2015 |

{ "boxoffice" : 13. 82," country" ;" USA" ,"id" ;" 3" ," languageid" :2," name" ;" Avatar" ," year" .
2010}

{ "boxoffice" ;15.3," country" ;" USA" ,"id" ;" 4" ," languageid" :2," name" ;" Zootropolis" ," year" :
2016}

{ "boxoffice" ;5.33," country" ;" Uk" ,"id" ;"5" , " languageid" :2," name" ;" Spectre" ," year" ;2015 }
{ "boxoffice" ;3. 82," country" ;" UK" ,"id" ;" 6" ," languageid" ;2," name" ;" Sherlock" ," year" ;
2016

{ "boxoffice" ;1. 54," country" ;" TH" ,"id" ;" 7" ," languageid" :3," name" ." FirstLove" ," year" ;

2012}

PR A B TE RS SO language. json, [RIAE AL 4% 2] Hdfs SCFER G, 15506
ARG 2 8. IEF AR, IEFR, EFAESCHRNEIRAENT .

non

{ "language" ;" chinese" , " languageid" ;1 |

non

{ "language" :" english" ," languageid" :2 |

non

{ "language" ;" other" ," languageid" ;3 |

$2 T KAE Spark — Shell H{ii F sqlContext. jsonFile 77343 5 n#k B 52 22 IR A SCHE, 18 F
A A

scala > val newfilm = sqlContext. jsonFile( " hdfs:/library/SparkSQL/Data/newFilm. json" )
newfilm ; org. apache. spark. sql. DataFrame = [ boxoffice ; double, country ; string, id ; string,, languageid ;

bigint , name ; string , year ; bigint |

/7 /T SR . B AR A S 1 5 AR S U
scala > val language = sqlContext. jsonFile( " hdfs ; /library/SparkSQL/Data/language. json" )

language ; org. apache. spark. sql. DataFrame = [ language : string, languageid ; bigint |

/// /38 film XS MRIEZ df, film & DataFrame 5% IR {EAS & df
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scala > val df = film
df; org. apache. spark. sql. DataFrame = [ boxoffice : double, country ; string,, id ; string, languageid : bigint,

name ; string , year ; bigint |

/// /48 newfilm ¥t ZMR(E 25 newDf, newDf J& DataFrame 25! T{HZF & newDf

scala > val newDf = newfilm

77/ /B EE—A~ sqlContext

scala > val sqlContext = new org. apache. spark. sql. SQLContext( sc)

FET KX E T DataFrame APL AT/ GIAGHT , AL 9 8RB A H 52 52 B SO 0 080
A film. json 1 newFilm. json,

1. collect 5 collectAsList

1) X,

def collect( ) ; Array[ Row ]
def collectAsList( ) : List[ Row |

2) Tifesig,
® collect iR [l — 444, 7 DataFrame "L 12 EREEIC 5% .

e collectAsList iR [0]—~™ Java List, 3% DataFrame H60 & B2 EHE 1055 .
3) wl,

scala > val df = film

////show i DataFrame "1 EHE , LAFRAETE 2 B Y 25
scala > df. show

- - +———t————————— +——— +-————+
| boxoffice | country | id | languageid | name | year |

- - +———t————————— +——— +-————+
133.9 |CN|001 |1 | Mermaid | 2016 |

|24.38 | CN [ 002 | 1 | Monster Hunt | 2015 |

| 13.82 | USA | 003 |2 | Avatar | 2010 |

| 15.3 | USA | 004 | 2 | Zootropolis | 2016 |

|5.33 | Uk | 005 |2 | Spectre | 2015 |

|3.82 | UK | 006 |2 | Sherlock | 2016 |

| 1.54 | TH | 007 |3 | First Love | 2012 |

R to—m———— o= Fmm +————+

//// collect 77 1R [Bl— %04 498 DataFrame H7 423 Rows
scala > df. collect
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res 18 ; Array[ org. apache. spark. sql. Row | = Array([33.9,CN,001,1,Mermaid,2016 ], [ 24. 38,CN,
002,1,Monster Hunt,2015],[13. 82,USA,003,2, Avatar,2010] , [ 15. 3, USA,004,2, Zootropolis,
20161 ,[5. 33,Uk,005,2, Spectre, 2015 ], [ 3. 82, UK,006,2, Sherlock ,2016 ] , [ 1. 54, TH,007,3,

First Love,2012]) @

////collectAsList J7 IR [A]l—> Java List

scala > df. collectAsList

res19 ;java. util. List [ org. apache. spark. sql. Row ] = [ [33.9, CN, 001, 1, Mermaid, 2016 ] , [ 24. 38,
CN,002,1, Monster Hunt, 2015 ], [ 13. 82, USA, 003, 2, Avatar, 2010 |, [ 15.3, USA, 004, 2,
Zootropolis, 2016 |, [ 5.33, Uk, 005, 2, Spectre, 2015 |, [ 3.82, UK, 006, 2, Sherlock, 2016 ],
[1.54,TH,007 ,3, First Love,2012] ]

4) fEHT,

FIRR I E A film, ARJE R IIENE BN,

PIAS collect B I EEHT AT LUARI df 19278 IC 5%, H2IR MR EURE, I8 col-
lect 7%, RIBIAYIEEA, B ITC K ZEALN org. apache. spark. sql. Row; J& ] collectASList
1 M2 java. util. List,

2. count

1) EX,

def count( ) ;long

2) TfesiR,
& [7] DataFrame AYZCEIC 125K
3) 7w,

scala > df. count
16/04/27 14 .33 .45 INFOmapred. FileInputFormat: Total input paths to process :1
res20: Long =7

3. describe
1) &,

def describe( cols ; String * ) : DataFrame

2) ThREdE,

HEEE S H5 A PES T (Summary and Descriptive Statistics) , 1711450, FHE . PruE2%
RGN/ MEIB S

3) i,

scala > df. describe( " name" ). show

fom————— fomm - +
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+—————— o ————— +
‘ count ‘ 7 ‘

| mean | null |

| stddev | null |

\ min | Avatar |

‘ max ‘ Zootropolis ‘

fom———— B e +

4. First
1) S,

def first( ) : Row

2) Tfedig,
& [7] DataFrame B9%5—47, %5[AF head () J7ik,
3) .,

scala > df. first
res22 ; org. apache. spark. sql. Row = [33.9,CN,001,1,Mermaid,2016 |

5. head
1) X,

def head( ) : Row

2) LhREdIE,

RS head J7E, IR [A] DataFrame )55 —FBHRIC % ; F5ESE n i, W [AIHT n
FEARILR,

3) b,

scala > df. head
res23 ; org. apache. spark. sql. Row = [33.9,CN,001,1,Mermaid,2016 |

scala > df. head(3)
res24 ; Array|[ org. apache. spark. sql. Row | = Array ([ 33.9,CN,001,1, Mermaid, 2016 |, [ 24.38,CN,
002,1,Monster Hunt,2015 ], [ 13. 82, USA,003,2, Avatar,2010] )

6. show
1) S,

def show( ) : Unit
def show( numRows ; Int) ; Unit
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2) DRk,
o NSt HEMAVEE /R DataFrame FIHT 20 1710558,
o 15 S % numRows B, M IIE X B8 DataFrame 48 52 A TG 5% .

3) R, @

scala > df. show(3)

= ———————— = —————— = b ———— —— ——— = ————————— +————+
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

= ———————— = —————— = b ———— —— ——— = ————————— +————+
133.9 | CN|001 |1 | Mermaid | 2016 |

|24.38 | CN | 002 | 1 | Monster Hunt | 2015 |

| 13.82 | USA | 003 |2 | Avatar | 2010 |

femmmm==== fpemmm=== fem=fmmmmmm==== s m=== fp====4d

only showing top 3 rows
7. take
1) %E,
def take(n;Int) ; Array[ Row |

2) YIREHIA,
2Pl head 773, 1R\l DataFrame F48EBYHT n FTHU1E
3) il

scala > df. take(3)

res26 : Array| org. apache. spark. sql. Row] = Array ([33.9,CN,001,1, Mermaid,2016 ], [ 24. 38, CN,
002,1,Monster Hunt,2015 ], [ 13. 82, USA,003,2, Avatar,2010 ] )

scala > df. takeAsList(4)

16/04/27 14 .37 .37 INFOmapred. FileInputFormat ; Total input paths to process :1

res27 :java. util. List [ org. apache. spark. sql. Row ] = [[33.9, CN, 001, 1, Mermaid, 2016 ], [ 24. 38,
CN,002,1, Monster Hunt, 2015 ], [ 13.82, USA, 003, 2, Avatar, 2010 ], [ 15.3, USA, 004, 2,
Zootropolis ,2016 ] |

8. cache
1) X,
def cache( ) ; DataFrame. this. type

2) ThhediAk
4 DataFrame Z247 2| N7,
3) i,

scala > df. cache
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res28 : org. apache. spark. sql. DataFrame = [ boxoffice; double, country string, id; string, languageid ;

bigint, name ; string,, year: bigint ]

9. columns
1) EX,

def columns ; Array[ String |

2) ThediR,
DL TE R 7] DataFrame BTG 54
3) wfl,

scala > df. columns

res29 ; Array|[ String | = Array ( boxoffice , country,id , languageid , name , year)

10. dtypes
1) EX,

def dtypes : Array[ ( String, Stirng) |

2) Hhfgdtii,
PAECAH I 2R 101 A7 510 44 B HC b 1o 5t 28 28
3) i,

scala > df. dtypes
res30; Array[ ( String, String) | = Array ( ( boxoffice, DoubleType ) , ( country, StringType ) , (id, String-
Type) , (languageid, LongType ) , ( name, StringType ) , ( year, LongType) )

11. explain

1) &,
def explain ( extended ; Boolean) ; Unit

2) THREIE

EATTEH T H B,

o N SRy, UK DataFrame ROYELTRIFTENE] Web #2515 I,

o MIEEZ R extended N true B, FTENATAETTRIE] Web #2#1& F, WG ZHITR] .
igiipa 3w IR A sa Bk iIE7/BLisa N

3) i,

o N SET, ORI RIATENS] Web #2161

scala > df. explain
== Physical Plan ==
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InMemoryColumnarTableScan [ boxoffice#0 , country#1 ,id#2 ,languageid#3 L., name#4 , year#5L | , InMem-
oryRelation [ boxoffice#0, country#1 , id#2 , languageid #31., name #4 , year#5L | , true, 10000, Stor-
agelevel (true, true, false, true, 1) , Scan JSONRelation [ boxoffice#0 , country#1 , id#2 , languageid #
3L,name#4 ,year#51.] InputPaths:hdfs .//Master:9000/library/SparkSQL/Data/film. json, None @

o J5E S extended N true B, FTERITA TTRIE] Web #54il & I,

scala > df. explain( true)
== Parsed Logical Plan ==
Relation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L, name#4 , year#51.] JSONRelation

== Analyzed Logical Plan ==
boxoffice : double , country ; string , id : string, languageid : bigint , name : string , year : bigint

Relation [ boxoffice#0 , country#1 ,id#2 , languageid#3 L, name#4 , year#51.] JSONRelation

== Optimized Logical Plan ==
InMemoryRelation [ boxoffice#) , country#1 , id#2 , languageid#3 L, name#4 , year#5L] , true , 10000 , Stor-
ageLevel (true, true, false, true, 1) , Scan JSONRelation | boxoffice#0 , country#1 ,id#2 , languageid#
3L,name#4 ,year#51.] InputPaths:hdfs ;//Master:;9000/library/SparkSQL/Data/film. json, None

== Physical Plan ==
InMemoryColumnarTableScan [ boxoffice#0 , country#1 ,id#2 ,languageid#3 L., name#4 , year#5L | , InMem-
oryRelation [ boxoffice#0 , country#1 , id#2 , languageid#3 L., name#4 , year#5L ] , true , 10000, Stor-
ageLevel (true, true, false, true, 1) , Scan JSONRelation [ boxoffice#0 , country#1 , id#2 , languageid#
3L,name#4 ,year#51.] InputPaths:hdfs ://Master:9000/library/SparkSQL/Data/film. json, None

12. printSchema
1) EX,

def printSchema( ) ; Unit

2) LIREHNIA,
VB TE Z5404% DataFrame [ Schema {5 BFTENE] Web #5 & L,
3) i,

scala > df. printSchema

root
| = boxoffice : double (nullable = true)
| —— country;string (nullable = true)
| —— id:string (nullable = true)
| —- languageid :long ( nullable = true )
| == name:string (nullable = true)

‘ —— year:long (nullable = true)
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13. registerTempTable
1) EX,

def registerTempTable ( tableName ; String) : Unit

2) LIREHIA,
# DataFrame 1M A $E & 24 FHIIRAT &
3) mhl,

scala > df. registerTempTable (" film" )

/// /WG R 2R 2 S5, AT LA SQLContext 1 sql J5 A i i I B 3=
scala > val oldfilm = sqlContext. sql( " SELECT name FROM film WHERE year <2013" )

oldfilm; org. apache. spark. sql. DataFrame = [ name ; string ]

scala > oldfilm. show

16/04/27 14 .43 .10 INFOmapred. FileInputFormat: Total input paths to process :1

e +
‘ name ‘
fmmm +
| Avatar |
‘ First Love ‘
tm—————— +

4) fitr.

# DataFrame JEMFRGIGRS R 2 5, 7T LMdTH SQLContext i sql Jrik, X HHPAT SQL 4],
14. schema
1) EX,
def schema: StructType
2) iR,
iR [A] DataFrame Y Schema 1 5, , KFRiZEAN StrutType
3) Rl

scala > df. schema

res36 ; org. apache. spark. sql. types. StructType = StructType ( StructField ( boxoffice , DoubleType, true ) ,
StructField ( country, StringType, true ) , StructField ( id, StringType, true ) , StructField ( languageid ,
LongType, true ) , StructField ( name , StringType , true ) , StructField ( year, LongType , true ) )

15. toDF
1) X,

def toDF( ) : DataFrame
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def toDF ( colNames ; String * ) : DataFrame

2) ThREAE,

o R ZHHY 1oDF R 1 EA @
o WL R B ST, IR IEE Y DataFrame, 1% DataFrame By 44 T 4514 .

3) i,

scala > val newToDf = df. toDF
newToDf; org. apache. spark. sql. DataFrame = [ boxoffice ; double, country: string, id ; string, languageid ;

bigint, name ; string,, year : bigint ]

scala > val newToDf2 = df. toDF("t1" ," 2" ," 3" ,"testl" ," test2" ," test3" )
newToDf2 ; org. apache. spark. sql. DataFrame = [ t1; double, 12 string, t3; string, testl ; bigint, test2;

string , test3 ; bigint |

16. persist
1) X,

def persist( newLevel ; StorageLevel ) : DataFrame. this. type
def persist( ) ; DataFrame. this. type

def unpersist( ) ; DataFrame. this. type

def unpersist( blocking: Boolean ) ; DataFrame. this. type

2) IIfedIE,
PLER 28 AEAE S J0K DataFrame 5 A AL B N A7 8 E W48 H . unpersist 2% DataFrame
Fric AR AL

® persist( newLevel ; StorageLevel ) : % & RDD WA, 78 H 1 AT A UG A
fBfE, 40 RDD BB A0, )7k T BCE B A 200 . A sk A s 292
IRSEH

® persist( ) : PAERINIAEiESL S (MEMORY_ONLY) ##A 4L RDD,

® unpersist( ) : W& RDD KIAEFE AL, H unpersist ) A2 blocking BRIN &N true,
RIVBH 2 B 3] i A7 ol B

® unpersist( blocking: Boolean) ; & RDD NIERE A4k, 1EBR RDD 78 N A FIRE &0 09 B
Ak,

3) i,

scala > df. persist( org. apache. spark. storage. StorageLevel. MEMORY_ONLY )
16/04/27 14 .45.46 WARN execution. CacheManager: Asked to cache already cached data.
res37 ; org. apache. spark. sql. DataFrame = [ hoxoffice: double, country; string, id; string, languageid ;

bigint, name ; string, year: bigint ]

scala > df. unpersist
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res38 ; org. apache. spark. sql. DataFrame = [ boxoffice; double, country: string, id: string, languageid ;

bigint, name ; string,, year: bigint ]

scala > df. unpersist( true)
res39 : org. apache. spark. sql. DataFrame = [ boxoffice; double, country; string, id; string, languageid ;
bigint , name : string , year ; bigint |
17. agg
1) EX,

def agg( expr; Column, exprs ; Column * ) ; DataFrame

def agg(exprs:java. util. Map[ String, String ] ) : DataFrame

def agg(exprs: Map| String, String | ) ; DataFrame

def agg(aggExpr: (String, String ) , aggExprs ; ( String, String) * ) : DataFrame

2) WREHIA,

agg Jit Sparkl. 5. x FFAAERAEN — KN BB, age IX—RIIIIT, H DataFrame {215
IR E L8 group HLAT APATSEHHRAE.

3) i,

TR RS year [ ERAE AN boxoffice VXM,

/// /387 T RS 1) FEL 5 52 B S A B

scala > film. show

femmmm==== fpemmm=== fem=fmmmmmm==== s m=== fp====4d
133.9 | CN|001 |1 | Mermaid | 2016

|24.38 | CN | 002 | 1 | Monster Hunt | 2015

| 13.82 | USA | 003 |2 | Avatar | 2010

| 15.3 | USA | 004 | 1 | Zootropolis | 2016

|5.33 | Uk | 005 |2 | Spectre | 2015

| 1.54 | UK | 006 |2 | Sherlock | 2016

|1.54 | TH | 007 |3 | First Love | 2012 |

/11 BBy PR
scala > df. agg(max($ "year" ) ,avg($ "boxoffice" ) )
res3 ; org. apache. spark. sql. DataFrame = [ max( year) : bigint, avg ( boxoffice ) : double |

scala > df. agg( max($ "year" ) ,avg($ " boxoffice" ) ). show




Ei7 3= DataFrame RIE 5% ARk
o - +
\ 2016 | 13.687142857142856 | g
e e + @
/17 BT agg JrikFIYE ] groupBy 43 4HTEIA T agg Jrik 4 Fle—HEMY
scala > df. groupBy( ). agg( max($ "year" ) ,avg($ " boxoffice" ) ). show
N e +

‘ max ( year) ‘ avg( boxoffice) ‘

R Fmmm +

| 2016 | 13. 687142857142856

pom——————— Fom e +
NHEUEE Map VEASEER G, 3 GET year #5R/MEF boxoffice HJFHI{H,

scala > df. agg(Map( "year" —>"min"," boxoffice" —>"mean"))

res6 : org. apache. spark. sql. DataFrame = [ min( year) ; bigint, avg ( boxoffice) : double |

scala > df. age( Map("year" —>"min","boxoffice" —>"mean" ) ). show

fremmmm==== e === +
| min(year) | avg(boxoffice) |

fremmmm==== e === +
\ 2010 | 13. 687142857142856

v AR S TR ] A S SR R AR TR

scala > df. agg( ("year" —>"min" ), ("boxoffice" ->"mean"))

res8 ; org. apache. spark. sql. DataFrame = [ min( year) ; bigint, avg ( boxoffice) ; double ]

scala > df. agg( ("year" —>"min" ), ("boxoffice" —>"mean") ). show

fom— o +

‘ min ( year) ‘ avg ( boxoffice) ‘

fremmmm==== e === +
\ 2010 | 13. 687142857142856
o o +

18. apply

1) &,

def apply( colName ; String) : Column

2) ThREAE,
MRAETE E 54 1% 8] DataFrame 0951, HZEAH Column,

~ ==
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3) mhl,

scala > df( " year" )

res10; org. apache. spark. sql. Column = year

scala > df. col("year" )

res12 :org. apache. spark. sql. Column = year

19. as
1) S,

def as(alias; Symbol) ; DataFrame

2) LIfediik,

WH as ik, A E DataFrame.,

3) i,

HoE, MR, SREBSOEE H BRG], rEEE R,

/77 E WIS R
scala > film. registerTempTable (" film" )

/77 /BB H R
scala > Logger. getLogger( " org. apache. spark. sql" ). setLevel ( Level. DEBUG )

N TN RATHERIER], N AAEE W as ITIEMA as TRk R PIRIE L,
o il as AT ARG B .

scala > val sss = sqlContext. sql( " select year,boxoffice from film" ). explain( true)

16/04/26 19:46.06 INFO parse. ParseDriver : Parsing command ; select year, boxoffice from film
16/04/26 19 .46 .07 INFO parse. ParseDriver; Parse Completed

16/04/26 19:46 .07 DEBUG analysis. Analyzer $ ResolveReferences : Resolving year to year#SL
16/04/26 19.46.07 DEBUG analysis. Analyzer $ ResolveReferences: Resolving boxoffice to boxoffice#0
16/04/26 19 :46 :07 DEBUG hive. HiveContext $ $ anon $ 3.

=== Result of Batch Resolution ===

1" Project [ unresolvedalias{ year) ,unresolvedalias( boxoffice) ]  Project [ year#5L ,boxoffice#0 ]

I +-' UnresolvedRelatiod filni ,None +— Subquery film

| +— Relation

[ boxoffice#0 , country#1 ,id#2 , languageid#3 L, name#4 , year#51.] JSONRelation

16/04/26 19:46 .07 DEBUG analysis. Analyzer $ ResolveReferences: Resolving year to year#5L
16/04/26 19 .46 :07 DEBUG analysis. Analyzer $ ResolveReferences : Resolving boxoffice to boxoffice#0
16/04/26 19 :46 :07 DEBUG hive. HiveContext $ $ anon $ 3.

=== Result of Batch Resolution ===




Eiy = DataFrame[RIE 5 & FR{E

1" Project [ unresolvedalias( year) ,unresolvedalias{ boxoffice) ]  Project [ year#5L, boxoffice#0 ]
I +-' UnresolvedRelatiod film ,None +— Subquery film
! +— Relation

[ boxoffice#0 , country#1 ,id#2 , languageid#3 L., name#4 , year#51.] JSONRelation @

16/04/26 19 .46.07 DEBUG optimizer. DefaultOptimizer
=== Result of Batch RemoveSubQueries ===
Project [ year#5L., boxoffice#0 ]
Project [ year#5L., boxoffice#0 |
| +—Subquery film
+— Relation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L, name#4 , year#51.] JSONRelation
| +— Relation[ boxoffice#0 , country#1 ,id#2 ,languageid#3 L., name#4 , year#51.] JSONRelation

== Parsed Logical Plan ==
" Project [ unresolvedalias( year) ,unresolvedalias{( boxoffice) |

+-' UnresolvedRelatior film ,None

== Analyzed Logical Plan ==
year ; bigint, boxoffice : double
Project [ year#5L, boxoffice#0 ]
+— Subquery film
+— Relation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L., name#4 , year#51.] JSONRelation

== Optimized Logical Plan ==
Project [ year#5L., boxoffice#0 |
+— Relation[ boxoffice#0 , country#1 ,1d#2 ,languageid#3 L., name#4 , year#51.] JSONRelation

== Physical Plan ==
ScanJSONRelation [ year#5L, boxoffice #0 ] InputPaths: hdfs ://Master: 9000/ library/SparkSQL/Data/
film. json

sss: Unit = ()
® 7 as JriET AYIH G B

scala > val sss = sqlContext. sql( " select year,boxoffice from film" ). as( " alise" ). explain( true)
16/04/26 19:47 .21 INFO parse. ParseDriver : Parsing command ; select year, boxoffice from film
16/04/26 19 .47 .21 INFO parse. ParseDriver; Parse Completed

16/04/26 19:47 .21 DEBUG analysis. Analyzer $ ResolveReferences : Resolving year to year#5L
16/04/26 19:47.21 DEBUG analysis. Analyzer $ ResolveReferences; Resolving boxoffice to boxoffice#0
16/04/26 19.47 .21 DEBUG hive. HiveContext $ $ anon $ 3.

=== Result of Batch Resolution ===

1" Project [ unresolvedalias( year) ,unresolvedalias{ boxoffice) ]  Project [ year#5L, boxoffice#0 ]

! +-' UnresolvedRelation filmi ,None +— Subquery film
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! + — Relation

[ boxoffice#0 , country#1 ,id#2 , languageid#3 L., name#4 , year#51.] JSONRelation

16/04/26 19:47 .21 DEBUG optimizer. DefaultOptimizer
=== Result of Batch RemoveSubQueries ===
| Subquery alise
Project [ year#5L, boxoffice#0 ]
| +- Project [ year#5L, boxoffice#0 ]
+— Relation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L, name#4 , year#51.] JSONRelation
! + — Subquery film

| +— Relation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L, name#4 , year#51.] JSONRelation

== Parsed Logical Plan ==
Subquery alise
+— Project [ year#5L, boxoffice#0 |
+ — Subquery film
+— Relation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L, name#4 , year#51.] JSONRelation

== Analyzed Logical Plan ==
year ; bigint, boxoffice : double
Subquery alise
+— Project [ year#5L,, boxoffice#0 ]
+ — Subquery film
+— Relation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L, name#4 , year#51.] JSONRelation

== Optimized Logical Plan ==
Project [ year#5L, boxoffice#0 |
+— Relation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L., name#4 , year#51.] JSONRelation

== Physical Plan ==
ScanJSONRelation [ year #5L., boxoffice #0 ] InputPaths: hdfs;//Master; 9000/ library/SparkSQL/Data/
film. json

sss: Unit = ()

4) fidr.

W T AR BORY BT LA e TR AR R a2 R, T4
Subquery alise,

20. distinct

1) &,

def distinct( ) ;: DataFrame




Eiy = DataFrame[RIE 5 & FR{E

2) LIREdIR
1R [A] X% DataFrame FY%0HE 10 5% 25 8 /5 A DataFrame
3) mhl,

scala > df. select( " year" ). distinct. show @
to———+

| year |

to———+

| 2010 |

| 2012 |

| 2015 |

12016 |

to———+

4) f#Hr .
ESCH v, S8 T A EEEIEIC RN “year” ¥, S5V distinet Jrikib T L,
21. except
1) EX,

def except( other; DataFrame ) ; DataFrame

2) THRERIA

R[] DataFrame, 117 4 {j DataFrame B9%{#&iC 5%, [F B X 2L Rows A FE 55— Dat-
aFrame H', #H24TF W DataFrame #0872 .

3) b,

7/ /7 VAN AT 4 v 52 0 5 o s

scala > df. show

femmmm==== fpemmm=== fem=fmmmmmm==== s m=== fp====4d
| boxoffice | country | id | languageid | name | year |

fremmmm==== fremmm=== femmfmmmmmmm=== e === fr====qF
133.9 | CN|001 |1 | Mermaid | 2016 |

|24.38 | CN | 002 | 1 | Monster Hunt | 2015 |

| 13.82 | USA | 003 |2 | Avatar | 2010 |

| 15.3 | USA | 004 | 2 | Zootropolis | 2016 |

|5.33 | Uk | 005 |2 | Spectre | 2015 |

|3.82 | UK [ 006 |2 | Sherlock | 2016 |

| 1.54 | TH | 007 |3 | First Love | 2012 |

fom——————— to—————- fom - fomm +o———+

/71 AR XA Tt L 1) 52 s Ml
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scala > newDf. show

16/04/27 09:11 .51 INFOmapred. FileInputFormat ; Total input paths to process :1

e fo—————e fe——dm————————e fem———————————e fe——eit
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

e fom————e fe——dm————————e fem———————————e fe——eit
|33.9 |CN|001 |1 | Mermaid | 2016 |

|16.79 | CN 008 | 1 | The Ghouls | 2015 |

| 13.82 | CN | 009 |1 | Breakup Buddie | 2014 |

fommm - tomm - Fomm - Fommm o fo———+

////df Fil newDf MBHEER IS
scala > df. except(newDf). show

+———————— +——————- +———t—————————— +——— +————+
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘
= ———————— = —————— = b ———— —— ——— = ————————— +————+
|24.38 | CN [ 002 | 1 | Monster Hunt | 2015 |
| 13.82 | USA | 003 |2 | Avatar | 2010 |
| 15.3 | USA | 004 | 2 | Zootropolis | 2016 |
|5.33 | Uk | 005 |2 | Spectre | 2015 |
|3.82 | UK | 006 |2 | Sherlock | 2016 |
| 1.54 | TH | 007 |3 | First Love | 2012 |
o o o —— o +-————+
4) it
52 001 Mermaid X FHLZRETE df 1, XAE newDf v, BTl it HEBRZ S Z )5, 001 iX
LA IR,
22, filter
1) EX,

def filter( conditionExpr ; String ) ; DataFrame

def filter( condition ; Column ) ; DataFrame
2) sk,
¥ S K048 1 SQL 3k ) 5441 € DataFrame
® filter( conditionExpr; String ) RIEL B SQL FE ATk ; filter ( condition ; Column )
WRYE L 0 5T 08, B AN g AR R T 15 B P ek .

peopleDf. filter( " age > 15" )
peopleDs. where($" age" >15)

X R




= DataFrame/RI2 5 E FHIRIE

3) mhl,

/77 /3K 2015 AR IE *
scala > df. filter(" year >2015" ). show

o ——— to—————- fom - fom - to———+ <:>

| boxoffice | country | id | languageid | name | year |
e Fo—————— Fom o Fommmm - +o———+
133.9 | CN|001 |1 | Mermaid | 2016 |

| 15.3 | USA | 004 |2 | Zootropolis | 2016 |
|3.82 | UK | 006 |2 |  Sherlock | 2016 |

fom— to—————- fom - fomm +o———+

//// 3 PERTF 2015 4F I HLE F oA E Ay %

scala > df. where($ "year" >2015 && $ " country" ==="CN" ). show
e fom————e fe——dm————————e fe—————e fe——eit
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

e fom————e fe——dm————————e fe—————e fe——eit

133.9 | CN | 001 | 1 | Mermaid | 2016 |

R to—m———— o= tom———— +————+

23. groupBy
1) EX,

def groupBy ( coll ; String, cols ; String * ) : GroupedData
def groupBy ( cols ; Column * ) : GroupedData

2) Dngdik,
ffi F—k 2148 @ W F X DataFrame #4704, DAMEXTEATHAT RS EAE.
3) mhl,

/// /KR country FUXT df JEAT IR SRAF 3 B B R (B AN 532 53 9P X (.
scala > df. groupBy (" country" ). agg(

"

‘ year" —>"max",
‘ "boxoffice" —>"mean"
| ). show
to—————- o= dom— - +

‘ country ‘ max ( year) ‘ avg( boxoffice) ‘

o o o +
| TH 2012 | 1.54 |

| UK | 2016 | 3.82 |

| Uk | 2015 | 5.33 |
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| USA [ 2016 | 14.56
| CN | 2016 | 29. 14

to—————- fomm—————— fom - +

B SEARYE country BN df FEATAR2H, 43 2L SR AFA0 A e RAE AN 52 o ) - 241
24. intersect
1) EX,

def intersect ( other ; DataFrame ) : DataFrame

2) LIREHIR,
B DataFrame W [R]AEAE B EEIC 5%, &R [B] DataFrame
3) B,

scala > df. select( " name" ). intersect( newDf. select($ " name" ) ). show

fm———— +
‘ name ‘
fm———— +
‘ Mermaid ‘
fom———— +

TEZoR I F, A 001 Mermaid iXHFRHLZEELE df P, XAE newDf H, FTLL intersect )iz
B4k Rk Mermaid,

25. join

1) ES,

def join(right: DataFrame , joinExprs : Column, joinType : String) : DataFrame

def join( right ; DataFrame , joinExprs ; Column ) ; DataFrame

def join( right : DataFrame , usingColumns ; Seq[ String ] , joinType : String) : DataFrame
def join( right ; DataFrame , usingColumns : Seq[ String ] ) : DataFrame

def join( right ; DataFrame , usingColumn ; String) : DataFrame

def join(right ; DataFrame ) ; DataFrame

2) IIREdIE,

X~ DataFrame $44T join #24E , join IRIEE AS BRI A ZF LML, RS
B =L i A join Exprs PRI A Inner Join, = join S8 joinType A ATE E BAK
[ join #4E, 40, innet ' left outet ' rightoutet .' leftsemid

3) i,

TEAZTER 2.2.3 THH 14 RmEIP, ELNH T WX P DataFrame S5 51T join #
PE. N R AT join 7861, RS2 A5 BATE 5 15 B join SCHARAE, A5 R I
W, ETEHAMERN R R E R




= DataFrame/RI2 5 E FHIRIE

/BRI E R B

scala > language. show

‘ language ‘ languageid ‘

to——————= o ——— + @
‘ chinese ‘ 1 ‘

‘ english ‘2 ‘

‘ other ‘ 3 ‘

to——————= o ——— +

/777465 A5 BN 5 5 B MBS

scala > film. join(language, film( " languageid" ) === language( " languageid" ) ," outer" ). show

‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘ language ‘ languageid ‘

|33.9 |CN |001 |1 | Mermaid | 2016 | chinese |1 |

‘24. 38 ‘ CN ‘002 ‘ 1 ‘ Monster Hunt ‘ 2015 ‘ chinese ‘ 1 ‘
|5.33 | Uk | 005 |2 | Spectre | 2015 | english | 2 |
|3.82 | UK | 006 |2 | Sherlock | 2016 | english | 2 |
| 13.82 | USA | 003 |2 | Avatar [ 2010 | english |2 |

| 15.3 | USA | 004 | 2 | Zootropolis | 2016 | english |2 |
| 1.54 | TH | 007 |3 | First Love | 2012 |  other |3 |

26. limit
1) S,

def limit(n;Int) ; DataFrame

2) Diagdik,
& [F] DataFrame FHT n 28806105
3)

scala > df. limit(3). show

o o= oo —— o ——— +————+
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

o o= oo —— o ——— +————+
133.9 | CN |001 |1 | Mermaid | 2016 |

| 24.38 | CN | 002 | 1 | Monster Hunt | 2015 |

| 13.82 | USA | 003 |2 | Avatar | 2010 |

fommm - tomm - Fomm - fommm o to———t
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27. orderBy 70 sort
1) EX,

def sort( sortExprs ; Column * ) : DataFrame

def sort( sortCol ; String, sortCols ; String * ) : DataFrame
def orderBy (' sortExprs ; Column * ) ; DataFrame

def orderBy ('sortCol ; String, sortCols ; String * ) : DataFrame

2) IIfefik,
X DataFrame %48 2 i) —5 s 250 A THET , 4350 SZ R 457 8 8l Column IS H5 3%
® sort( sortExprs: Column * ) . H4fE 25 & AR IA R A — 87 Y DataFrame, f1]40 .

df. sort( $" coll" ,$" col2" . desc)

® sort( sortCol ; String , sortCols : String * ) ; AR5 & A FIR [l —87 ) DataFrame, A 51
FHFHES . PAF =R E RSN

df. sort( " sortcol" )
df. sort( $" sortcol" )

df. sort( $" sortcol" . asc)

® orderBy ( sortExprs : Column * ) ; ¥Z25 %€ 114215 3R [Fl— > #1 BY DataFrame, X /2 sort HE
e R B 4 . A SEC 24 Column 2K

® orderBy ( sortCol ; String,, sortCols ; String * ) ;4% 25 & ) 2 3K & [l — > B9 DataFrame
X JE sort HEFF BRE B4 . s ASECHZA String FAFEF

3) i,

77/ /%% id BT HEF IR IR 3 410 5%
scala > df. sort("id" ). show(3)

femmmm==== fpemmm=== fem=fmmmmmm==== s m=== fp====4d
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

femmmm==== fpemmm=== fem=fmmmmmm==== s m=== fp====4d
| 33.9] CN 001 | 1] Mermaid | 2016 |

|24.38 | CN |002 | 1 | Monster Hunt | 2015 |

|13.82 | USA |003 | 2| Avatar | 2010 |

fremmmm==== fremmm=== femmfmmmmmmm=== e === fr====qF

only showing top 3 rows

77/ /%% id FMEFHEF DR WIET 3 ZRi0 5%
scala > df. sort( $ "id". desc). show(3)

fommm————— to—————— Fom o Fommmm +o———+
| boxoffice | country | id | languageid | name | year |
Fom—m————— to—————— Fom o Fom—mm— +o———+

| 1.54 | TH | 007 | 3 | First Love | 2012 |



Eiy = DataFrame[RIE 5 & FR{E

| 3.82 | UK|006 | 2| Sherlock | 2016 |
| 5.33] Uk|005| 2|  Spectre | 2015 |

o ———— to—————- fom - fomm = to———+

only showing top 3 rows @

//// ¥ year Fl boxoffice TiFIMFHERF , BI22 i) 45 3R Se i 4R 0y /MBI CHE R, Homh 2016 4R 47 3 2%
0%, BRI = A0 R A IS S AR B HES) , B 2R [ HE P LUR B8 %

scala > df. orderBy( " year" ," boxoffice" ). show

16/04/27 09 :50:41 INFOmapred. FileInputFormat ; Total input paths to process :1

= ———————— = —————— = b ———— —— ——— = ————————— +————+
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

+———————— +——————- +———t—————————— +——— +————+
|13.82 | USA |003 | 2 | Avatar | 2010 |

| 1.54 | TH |007 | 3| First Love | 2012 |

| 5.33] Uk|005| 2| Spectre | 2015 |

|24.38 | CN |002 | 1 | Monster Hunt | 2015 |

| 3.82 | UK |006 | 2 | Sherlock | 2016 |

| 15.3 | USA [004 | 2 | Zootropolis | 2016 |

| 33.9] cN 001 | 1] Mermaid | 2016 |

fremmmm==== fremm==== remmfmmmmmmm=== ffemmmmmmm=== fr====qF

/// /¥ year Fll boxoffice P51 HEF 09 55 b —FP 5 ¥ col (" year" ) S df (" boxoffice" ) J& 73 Hh—Fh
HERBIT

scala > df. orderBy( col("year" ) ,df(" boxoffice" ) ). show

16/04/27 09 .51 :28 INFOmapred. FileInputFormat ; Total input paths to process :1

fremmmm==== fremm==== remmfmmmmmmm=== ffemmmmmmm=== fr====qF
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

fremmmm==== fremmm=== femmfmmmmmmm=== e === fr====qF
| 13.82 | USA |003 | 2 | Avatar | 2010 |

| 1.54 | TH|007 | 3| First Love | 2012 |

| 5.33] Uk|005| 2| Spectre | 2015 |

|24.38 | CN |002 | 1 | Monster Hunt | 2015 |

| 3.82 | UK |006 | 2 | Sherlock | 2016 |

| 15.3 | USA | 004 | 2 | Zootropolis | 2016 |
| 33.9| CN|001 | 1| Mermaid | 2016 |

o —— e e o ——— e N
28. sample (BUEE)
1) S,

def sample ( withReplacement ; Boolean , fraction ; Double ) ; DataFrame

def sample ( withReplacement ; Boolean , fraction ; Double, seed ; Long ) ; DataFrame




‘Spark SQL x&Ezprzue

2) TRk,
Sample X} RDD F AR EE A TRAE, A —4-¥H RDD, withReplacement = true, /N
ENCELEE withReplacement = false, TN EHEE; fraction SEUE AT EL

® sample (withReplacement: Boolean, fraction: Double) . fi FBf#L K ¥ X} DataFrame A9
Rows #EATHUFE, 1% [Fl—#7#9 DataFrame

® sample (withReplacement: Boolean, fraction; Double, seed: Long) : 48 H T (seed)
X DataFrame ) Rows #EATHURE iR Bl — AN %) DataFrame

3) i,

scala > df. sample(false,0.5). show
16/04/27 10:17 ;21 INFOmapred. FileInputFormat ; Total input paths to process :1

fremmmm==== fremmm=== femmfmmmmmmm=== e === fr====qF
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

o ————— o ot —— o ——— +————+
|24.38 | CN |002 | 1 | Monster Hunt | 2015 |

| 13.82 | USA |003 | 2 | Avatar | 2010 |

| 15.3 | USA | 004 | 2 | Zootropolis | 2016 |

| 5.33 | Uk|005 | 2 | Spectre | 2015 |

| 1.54 | TH|007 | 3| First Love | 2012 |

+——————— +—————- -t et +-————+

scala > df. sample( false,0.5,1). show

o ————— o ot —— o ———— +-————+
‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

= ———————— = —————— = b ———— —— ——— = ———————— +————+
| 33.9 ] CN 001 | 1| Mermaid | 2016 |

| 13.82 | USA | 003 | 2 | Avatar | 2010 |

| 15.3 | USA | 004 | 2 | Zootropolis | 2016 |

| 5.33] Uk|005| 2| Spectre | 2015 |

| 3.82| UK |006 | 2|  Sherlock |2016 |
| 1.54 | TH|007 | 3| First Love | 2012 |

fom——————— to—————- fom - e +o———+

scala > df. sample(true,0.5,1). show

Pocmmmme== fommme=e e Fecmcmmmme== Pmmmed
| boxoffice | country | id | languageid | name | year |
R T $————— Fmm—pm R F——

| 33.9] CN|001 | 1| Mermaid |2016 |
|13.82 | USA | 003 | 2|  Avatar | 2010 |
| 15.3 | USA | 004 | 2 | Zootropolis | 2016 |




Eiy = DataFrame[RIE 5 & FR{E

24 withReplacement 4 true B, K F PossionSampler fHi#£ %% ( Possion, JAM /A ); 24
withReplacemet A false i}, >R BernoulliSampler fHiFE%S ( Bernoulli, {A%5FIRAE)

29. select

//// 5 B— . B name boxoffice B3] , i Hi B @
scala > df. select( " name" ," boxoffice" ). show
e fmm e — e +
‘ name ‘ boxoffice ‘

R Fmm————— +
| Mermaid | 33.9 |

‘ Monster Hunt ‘ 24.38 ‘

\ Avatar | 13.82 |

‘ Zootropolis ‘ 15.3 ‘

‘ Spectre ‘ 5.33 ‘

‘ Sherlock ‘ 3.82 ‘

| First Love | 1.54 |

T e +

/// /515 3 H name | country P41, fir HH Z

scala > df. select( $ "name" , $ " country" ). show

o - ———— +
‘ name | country |
Fmmmm—m R +
\ Mermaid | CN |
‘ Monster Hunt ‘ CN ‘
| Avatar | USA |
‘ Zootropolis ‘ USA ‘

‘ Spectre ‘ Uk ‘

‘ Sherlock ‘ UK ‘

‘ First Love ‘ TH ‘

Fmmm————————— tm———— +

//// 5 1= BB name , country B 51, Fii HH Zi 4
scala > df. select( col( " name" ) ,df(" country" ) ). show

o — e ——— +
‘ name | country |
o - ———— +
‘ Mermaid | CN |
‘ Monster Hunt ‘ CN ‘

‘ Avatar ‘ USA ‘

‘ Zootropolis ‘ USA ‘

| Spectre | Uk |

‘ Sherlock ‘ UK ‘

|

First Love | TH |
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/77753 DS H R Tr MR, 985 i 8 . AR B O 1 3 51
////year + 10 .name B B, filmName Janguageid B4 X
scala > df. selectExpr( " year + 10" ," name as filmName" ," abs(languageid) " ). show

fomm fomm Fommmm +

| (year + 10) | filmName | abs(languageid) |

+——— - = +
| 2026 | Mermaid | 1 |

| 2025 | Monster Hunt | 1 |

| 2020 | Avatar |2 |

| 2026 | Zootropolis | 2 |

| 2025 | Spectre | 2 |

| 2026 | Sherlock |2 |

|

2022 |  First Love | 3 |

e fomm Fom +

30. unionAll
1) EX,

def unionAll ( other ; DataFrame) ; DataFrame

2) TiResiR,
A 3P DataFrame B2 53R 05 .
3) mhl,

////4& 3 df Fil newDf B2 HEIC 55
scala > df. unionAll ( newDf). show

+———————— +——————- +———t—————————— +———— = +————+
| boxoffice | country | id | languageid | name | year |

+———————— +——————- +———t—————————— +———— = +————+
| 33.9 | CN 001 | 1 | Mermaid | 2016 |

| 24.38 | CN|002 | 1|  Monster Hunt | 2015 |

|13.82 | USA 003 | 2 | Avatar | 2010 |

| 15.3 | USA | 004 | 2 | Zootropolis | 2016 |

| 5.33 | Uk [ 005 | 2 | Spectre | 2015 |

| 3.82 | UK 006 | 2 | Sherlock | 2016 |

| 1.54 | TH [ 007 | 3 | First Love | 2012 |

| 33.9 | CN |00l | 1| Mermaid | 2016 |

116.79 | CN 008 | 1 | The Ghouls | 2015 |




Eiy = DataFrame[RIE 5 & FR{E

|13.82 | CN |009 | 1 | Breakup Buddie | 2014 |

pomm o fom - fom e +-———+

31. withColumn #0 withColumnRenamed @
1) &3,
def withColumn ( colName ; String, col ; Column ) ; DataFrame
def withColumnRenamed ( existingName ; String , newName ; String ) ; DataFrame
2) TR,
T DataFrame 51 3E47#4E, withColumn 3/l DataFrame A9%1{5 5., withColumnRenamed N
X} DataFrame % HETEH A4 o
3) wfl,

//// 518 level 51| HAE A boxoffice 41/10
scala > df. withColumn( "level" ,df( " boxoffice" ) /10). show

= ———————— = —————— b= b= —— ————— === ————— == b~
————————— +

‘ boxoffice ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘ level ‘

o —————— +——————— e e et o ——— o= —
————————— +

| 33.9] CN 001 | 1] Mermaid | 2016 | 3. 3899999999999997 |

|24.38 | CN |002 | 1 | Monster Hunt | 2015 | 2. 4379999999999997 |

|13.82 | USA | 003 | 2 | Avatar | 2010 | 1. 3820000000000001 |

| 15.3 | USA | 004 | 2 | Zootropolis | 2016 | 1.53 |

| 5.33] Uk|005| 2| Spectre | 2015 | 0.533 |

| 3.82 | UK |006 | 2 | Sherlock | 2016 | 0.382 |

| 1.54 | TH|007 | 3| First Love | 2012 | 0.154 |

fremmmmm=== fremm==== et e et
————————— +

/// /¥ boxoffice F) T AT 44 M level
scala > valmdf = df. withColumnRenamed (" boxoffice" ," level" )

rndf; org. apache. spark. sql. DataFrame = [ level ; double , country: string, id: string, languageid ; bigint,
name ; string , year ; bigint |

scala > rndf. show

+————- +—————— -t - +-————+
‘ level ‘ country ‘ id ‘ languageid ‘ name ‘ year ‘

+-————- +—————— -t - +-———+
| 33.9| cN ool | 1| Mermaid | 2016 |

|24.38 | CN |002 | 1 | Monster Hunt | 2015 |
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| 13.82 | USA |003 | 2 | Avatar | 2010 |
| 15.3 | USA | 004 | 2 | Zootropolis | 2016 |

| 5.33] Uk|005| 2| Spectre | 2015 |

| 3.82 | UK |006 | 2 | Sherlock | 2016 |

| 1.54 | TH|007 | 3| First Love | 2012 |

+———— o ot ————— o ——— +————+
32. insertInto, insertintoJDBC. createJDBCTable
1) S,

def insertInto( tableName ; String) : Unit
def insertInto( tableName ; String , overwrite ; Boolean ) ; Unit

def insertIntoJDBC (url ; String , table ; String , overwrite : Boolean ) ; Unit

def create]DBCTable (url; String, table ; String , allowExisting : Boolean ) : Unit

2) TR,
® insertlnto (tableName: String) : M RDD i AfTRIFEEIE, WRRE LA, WHH

EL AL
I+ o

® insertInto (tableName: String, overwrite: Boolean) : M RDD i AfTRIFEE R, Ak
T 7 T A B

® insertlnto]DBC (url: String, table: String, overwrite: Boolean) : 34 url ( 2% url Hk
REBIEEGE) TRAF DataFrame 2| JDBC $iE £, WL RC A7 7F BB FE
%%, overwrite G X BN true, WIZERATIH A Z AR S BR I (truncate) & H (4L
i, ROMEEAFAE T RIS Bs FER B RDD MBEAFRZS, M RDD i A
5, ATLRAEE AR, (T INSERT INTO table VALUES (7., 2, ..., 2) 4 A,
PR RIL
e create] DBCTable (url: String, table; String, allowExisting; Boolean) : R4 url (=% url
FKAE & BAEEAE R)  RAF DataFrame ] JDBC R4 2R, His T % (CRE-
ATE TABLE) F{fi A (INSERT INTO) HYiH4], GIRI'E allowExisting 4 true, ]
FEARE R A E A FREN R, R E allowExisting 4 false, K9l R B &KAF W)

EL A
I o

createJ]DBCTable # insertIntoJDBC M Spark 1.4.0 L A& JF 4 & A, # 7 Spark2.0 ¥ & 7, 7 UL £ A
Write. jdbe () 77 %,

3) i,

//// B testin XA~ DataFrame X142, 48 1,3 XATHAEEA T
scala > val testin = sqlContext. sql( "select 1,3" ). toDF( " first" ," second" )




Eiy = DataFrame[RIE 5 & FR{E

testin ; org. apache. spark. sql. DataFrame = [ first ; int, second ;int |
scala > testin. registerTempTable( " test" )

/111 R
scala > val dbtable =" TEST_JDBC"
dbtable ; String = TEST_JDBC

////F create]DBCTable J7¥57E MySQL 9 Hive $54 4 o ] i —5K 3% dbtable , 4 A testin HF B 5545
scala > testin. createJDBCTable ( " jdbe: mysql://Master: 3306/hive? user = root&password = root" ,
dbtable, true )

////8NEE idf X4 DataFrame X} 0 2 4 XAT AR A HH
scala > val idf = sqlContext( " select 2,4" ). toDF (" first" ," second" )

idf ; org. apache. spark. sql. DataFrame = [ first ; int, second ; int ]

//// A idf T ¥ EEE S IDBC 5 AR MySQL fY Hive £04 29 dbtable F2rft
scala > idf. insertIntoJDBC (" jdbc : mysql : //Master:3306/hive? user = root&password = root" , dbtable,

true )

/// /3833 jdbe M\ MySQL H152H dbtable R H I EHE , 72 A jdbeDF 3X 4> DataFrame XF 42 H1
scala > val jdbeDF = sqlContext. load (" jdbe" , Map(

‘ "url" —> " jdbc:mysql://Master:3306/hive? user = root&password = root" ,

| "dbtable" —> dbtable) )

jdbeDF ; org. apache. spark. sql. DataFrame = [ first;int,second ; int |

///7 B jdbeDF iR N 25
scala > jdbeDF. show

t———— e +

‘ first ‘ second ‘

+———— o +
|13 ]
|2 14|
+————- +—————— +
4) f#MT,

ZR 1 5 B 7 P DataFrame % 2. testin, idf, #RJ5 , testin X R F create]D-
BCTable 775, £ MySQL rhA#—5K 3 dbtable, 3 testin FAIELIE S AP, #F 3k idf *f
G insertInto)DBC J7 ik, B idf MBI A BRI A B2 13 dbtable

33. flatMap

1) EX,
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def flatMap[ R ] (f: (Row) =TraversableOnce[ R ] ) (implicit arg0 ; ClassTag[ R]) :RDD[ R ]

2) ThfEfik,

BIEE—ASF RDD Xt DataFrame ™ A S 5 0 s AT AL B, JF ELRA A BRE5 R 1Y BT A
R AGR I — A X4

flatMap[ R] H:H ), R AYZEH 2 ClassTag, ClassTag[ T]i#id runtimeClass Vi 5 45 € H 2K
BT, IXTE Array JCRISHERM, HiESBib e R 5 0A . ClassTag J& scala. reflect. api. Ty-
peTags#TypeTag MIFFIRIG L, FEISFTHIARYE 25 2 A2 B3¢, Tl TypeTag £ & P A7 #R A 28 8
FH. ClassTag f&H top — level A HE, X TB4ATAF Q1A Array, XEFREEB T, Wik, A
WHIE T ZEE AL,

3) i,

scala > val sdf = sqlContext. sql( " select 1,2")
sdf; org. apache. spark. sql. DataFrame = [ _c0:int,_cl ;int ]

scala > sdf. flatMap (x => List(x(0) ,x(1)))
resS :org. apache. spark. rdd. RDD[ Any ] = MapPartitionsRDD[ 25 ] at flatMap at < console > :29

scala > sdf. flatMap (x => List(x(0) ,x(1)) ). collect
res6 ; Array[ Any | = Array(1,2)

AN R T SR AR R — B2 Y List,
34. foreach
1) EX,

def foreach(f: ( Row)=> Unit) : Unit

def foreachPartition( f: ( Tterator[ Row | ) =Unit) ; Unit

2) Dngdhik,

foreach J7¥EXt DataFrame " AR 1C R HEATIE IR B Ji AL PR, foreachPartition J7 125 I & X
Ko 4 X AR B C AT AR T B Tterator| Row ], #7350,

3) i,

scala > val sdf = sqlContext. sql( " select 1,2")
sdf: org. apache. spark. sql. DataFrame = [ _c0:int,_cl :int]

////foreach FTE] sdf 5 B EHE

scala > sdf. collect. foreach(x => println(x) )
(1,2]

////foreach HEF 4 43 Fl2k




35. map

1) EX, @

def map[ R] (f: (Row)=R) (implicit arg0 ; ClassTag[ R]) : RDD[ R ]

2) DIREHIA,
map J5 1544 DataFrame )RR 10 SR HZHE XE 1Y PR S B — 187 ) RDD SE£ 451,
3) i,

scala > sdf. map(x=>"First =" +x(0) +" ;Second =" +x(1))
res10; org. apache. spark. rdd. RDD[ String | = MapPartitionsRDD[ 27 ] at map at < console > :29

scala > sdf. map(x=>"First =" +x(0) +" ;Second =" +x(1) ). collect( ). foreach( println)
First =1 ;Second =2

36. repartition
1) X,

def repartition ( numPartitions ; Int) ; DataFrame
def repartition ( partitionExprs ; Column * ) ; DataFrame

def repartition ( numPartitions ; Int , partitionExprs ; Column * ) ; DataFrame

2) ThhEfiik

iR [B]—A> DataFrame s 1% DataFrame $%35 7€ numPartitions %} 52 DataFrame /T E 43X

® repartition (numPartitions: Int) ; iR [A]l—A~F %) DataFrame, A2 numPartitions {~43[X

® repartition ( partitionExprs; Column # ) ; iR [A]—/F7 [ DataFrame, H3E 25 2 195> X %
IRARAEIA 15 X, 6= 42 19 DataFrame &M #7543 1X, X fil SQL ( Hive QL)
H1#) DISTRIBUTE BY 4 S A 1A

® repartition ( numPartitions:; Int, partitionExprs; Column * ). iR [Al—/~#7 1) DataFrame
HRHE 25 72 1) 43 X F2 3k 204 B numPartitions N3 1X,  HH = A2 ) DataFrame JEIG 743 1X
X1 SQL (Hive QL) Y DISTRIBUTE BY #:AE AR,

3) i,

scala > df. repartition(1). rdd. partitions. size
resl2:Int =1

37. toJSON
1) EX,

def t0JSON ;: RDD[ String |
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2) LIREdIR
8 Dataframe AYEUHEIC 5 FHAL S JSON FAF A9 RDD 2GR A,

3) i,
scala > df. toJSON. collect //Collect J7 3% [H1— %040 05 RDD H A HIcE
resl5 ; Array[ String | =

Array ({"boxoffice" :33.9," country" ;" CN" ,"id" ;" 001" ," languageid" :1," name" ;" Mermaid" ,"
year" ;20161 , { "boxoffice" ;24. 38 ," country" ;" CN" ,"id" ;" 002" ," languageid" :1," name" ;"
Monster Hunt" ," year" ;2015 | , { " boxoffice" : 13. 82," country" ;" USA" ," id" ;" 003" ," lan-
guageid" ;2 ," name" ;" Avatar" ," year" :2010} , { " boxoffice" :15. 3," country" ;" USA" ,"id" ;"
004" ,"languageid" ;2 ," name" ;" Zootropolis" , " year" ;20161 , { " boxoffice" :5. 33, " country" ;"
Uk" ,"id" ;" 005" ," languageid" :2," name" ;" Spectre" ," year" ;2015 , { " boxoffice" ;3. 82,"
country" ;" UK" ,"id" ;" 006" ," languageid" ;:2," name" ;" Sherlock" ," year" ;2016 , { " boxof-
fice" ;1. 54," country" ." TH" ," id" ." 007" ," languageid" :3," name" ." First Love" ," year" ;

2012})

38. queryExecution
1) EX,

val queryExecution ; QueryExecution

2) eIk,

iR [B] DataFrame WA HIPATIER], B & EHE TR (Logical Plan) FIHEEIT K] ( Physi-
cal Plan) , iR [F] DataFrame (&M HATIER], G ZEITRIAY R, 2RI R T
DataFrame & BRI 75 1932 8115, Spark 258 fL 40 6 P AL B 3R, AR i — S I AT
A A PATRIFEITRI, DataFrame 7] LU i3 queryExecution J7 5 8 A 1)1 48 11X A4
I,

3) bl

scala > df. queryExecution

resl6 ; org. apache. spark. sql. execution. QueryExecution =

== Parsed Logical Plan ==

Relation [ boxoffice#0 , country#1 ,id#2 , languageid#3 1., name#4 , year#51.] JSONRelation

== Analyzed Logical Plan ==
boxoffice : double , country ; string , id : string, languageid ; bigint , name ; string , year : bigint

Relation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L, name#4 , year#51.] JSONRelation

== Optimized Logical Plan ==
Relation [ boxoffice#0 , country#1 ,id#2 , languageid#3 L., name#4 , year#51.| JSONRelation

== Physical Plan ==
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DafaFrameFﬁfi—'ﬁ = FHRE

ScanJSONRelation[ boxoffice#0 , country#1 ,id#2 , languageid#3 L., name#4 , year#5L] InputPaths : hdfs://
Master ;: 9000/ library/SparkSQL/Data/film. json

S
0 REING

WA ARTER ), 3 N %X DataFrame ZRFEBIA T — AR D) T f#, BIHH T Dat-
aFrame Fl RDD BYIX ], VIR PIE Z B4, Asid it — R 5% 1] DataFrameAPI (175 il fi#
Mr, HEf# T DataFrame B9 EARFE | 7ESCPRERAE DataFrame FIEREH, 7] LLFE4 R SQL By
fAl i A DataFrame RUDDREREE, #E4T R R0 EAE AL 2




L X®EpAssE

453 5 Spark SQL £ 2 R &a i

1E Spark SQL ™7, XFAR 2 FhECHE % 20 A0 1 ORI RAT T QAR 7 B, AR B3 o 2R G
YEZRAH], —— 47 Spark SQL J& WA SEEAIAL BEZFP B IR Y, 045 : Parquet, Hive, Json,
HBase %5,

SO0 BEABmME/ RFEINEE

Spark SQL XJF* DataFrame $2Ht 7 B4 in AR A7 B 3RAE T V5
o K in#k. £ SQLContext H1if i parquetFile . jsonFile, load ., jdbe %5 J5 ¥ 43 5 i 2%
parquet . json ., SCASSCAREECE A B 55 kA DataFrame
o {#1f. 7F DataFrame il i saveAsParquetFile . saveAsTable . save % DataFrame 1 AY%K
PEARAER] Parquet | json, SUASCFEEHEFET
Spark SQL H A N BRN PR AF 2 e AL A EE A FR A, 45 T R il i S 091 i s
AR

5L Spark SQL fn#;##E )

Spark SQL Mz & id 8 load PRECSZILAY, T 1 HEE 1 BARZE 51 3l F 52 B load pRIELIY
ik SCHRAYHTIE R 3 HDFS | Spark 22/, I HLASERER Tz T Spark - Shell #7447,

1. BIZBE%

TG, 7E HDFS U RS A4 examples H 5%, #AEUT .

#H##TE HDFS U R S8 A examples H 5%

[ root@ Master resources |#hdfs dfs — mkdir /examples

# iR HDFS T 1 H 5

root@ master: ~ #hdfs dfs —1s /

Found 1 items

drwxr —xr —x  —root supergroup 02016 —11 — 14 20:23 /examples
drwxr —xr —x - root supergroup 02016 —11 - 14 20.23 /data

2. BREWSHIA
B BRI Z IS, T LA HDFS i Web #2l & Sim, kA ifgpia H st




iR =T Spark SQLIRYE S FhEIEE

FREST0IfE 90N
HITTE Web #2544 A URL: http : //Master : 50070/ explorer. html#/, 5% H %% A Mas-
ter B9 IP Hihik, 0. http.//xxx. xxx. xxx. xxx; 50070/ explorer. html#/, B A #t A HDFS f*) Web
Bl 610, AP 31 TR AT BLA L BT F % examples CEQIERDL. ()

@ master:50070/explorer.html#/ v z] @v Google

Hadoop Overview Datanodes Snapshot Startup Progress utilities

Browse Directory

! Go!

Permission owner Group Size Replication Block Size Name
drwxr-xr-x root supergroup 0B (] 0B data

drwxr-xr-x root supergroup 0B [] 0B examples
1 3-1 HDFS Web #ii £53 Ftif
3. XN

N E RO B2 )5, K Spark REH H A examples \ sre \ main \ resource H1fY peo-
ple. json SCAF AL E] HDFS (1) examples H% T, BAREREWT .

[ root@ Master resources ] #hdfs dfs — put people. json /examples

4. THZE
B SCEAE 2= H 5% examples R, 7 LGB LR EAESEE HDFS H 5% T Y examples H11)
people. json SCIF

scala > sqlContext

res0 : org. apache. spark. sql. SQLContext = org. apache. spark. sql. hive. HiveContext@ 274b0c2a

//// [ format 45 & BEBOCCAF AR

scala > val peopleDF = sqlContext. read. format( " json" ). load( " /examples/ people. json" )

16/04/30 16: 41. 22 INFOjson. JSONRelation: Listing hdfs://Master: 9000/ examples/ people. json
on driver

peopleDF ; org. apache. spark. sql. DataFrame = [ age ; bigint , name ; string |

5. HiEER
PO Z IR, ATRAEH show A4 SCPF PP AOBOE s ik, HARSEEBLNE .

scala > peopleDF. show

‘ null ‘ Michael ‘
| 30| Andy|
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| 19| Justin |

fomm—tm—————— +

5L Spark SQL REF#E )

Spark SQL i} save PRELAT LLFF 454 52 10 45 48 € IR A7 . save PRETH DataFrame H 4L
it DA B S s FH B R Ok 48 WSO SO 2 Y DA SR B s O 4 Hh 2
R SO R AT A A

1. RTFREER

A R PR B B Y name BETRIE R Z IS, AT LLE G save 7k L4 R
BEFTORAT, EUAERIEIR .

scala > peopleDF. select( " name" ). write. format( " json" ). save( " /examples/peopleresult. json" )

----- G H &8

16/04/30 16:52.22 INFO datasources. DefaultWriterContainer ; Job job_201604301652 0000 commit-
ted.

16/04/30 16:52:22 INFOjson. JSONRelation ; Listing hdfs ;//Master ; 9000/ examples/peopleresult. json
on driver

2. EERELER
(RAELAG B 25 5 [RIRE AT DL 8 HDFS 119 Web #5535 P 28 B iy oh 19 45 5%, ikl 3-2
F7R

[@ master:50070/explorer.html#/examples/peopleresult.json v z] [-:_lv Google

Hadoop

Browse Directory

‘ fexamples/peopleresult.json ‘ Go! |
Permission owner Group Size Replication Block Size Name
~TW-I=-— root supergroup 0B 1 128 MB _SUCCESS
~TW-r—-T— root supergroup 35B 1 128 MB part-r-00000-695179c1-1e83-4b24-8475-22fb100d1f8f
R root supergroup 18B 1 128 MB part-r-00001-695179c1-1e83-4b24-8475-22fb100d1f8f

E3-2  Web % @n 2

1A R — P R G S HE )

AT LA SR S BXT R R 1 o O HE AL R AT ARG, R Wi
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Spark SQL SRIZBURAEA#EE, DIAEI A “mams S8 M i M4 Dat-
aFrame X4, 8 DataFrame Xf %5 RDD #E47564, SRIG AT Join #4E, hEAE T H MY
DataFrame X142 | #5587 DataFrame Xt 42 Hp 54

1. EEHE

D FWEET, SV EE XU goods. json, f14F 3 ZKic sk, HLEE i & FRFEL
w, NEWT:

{ " name" . " Bag" s " 1'1111’1’1" :98 }
{ "name" ;" iPhone" ," num" ;100 }

% " namen :n BOOk” , " num" '58 }

2. REGEW
SETRITTZAH, Glid Spark SQL BEHUCFIAFA# R 1975 vk S A S AT UAS N

import java. util. ArrayList;

import java. util. List;

import org. apache. spark. SparkConf’;
import org. apache. spark. api. java. JavaPairRDD
java. JavaRDD

import org. apache. spark. api. java. JavaSparkContext ;

import org. apache. spark. api.

import org. apache. spark. api. java. function. Function;
import org. apache. spark. api. java. function. PairFunction ;
import org. apache. spark. sql. DataFrame ;

import org. apache. spark. sql. Row;

import org. apache. spark. sql. RowFactory;

import org. apache. spark. sql. SQLContext ;

import org. apache. spark. sql. types. DataTypes

import org. apache. spark. sql. types. StructField;

import org. apache. spark. sql. types. StructType;

import scala. Tuple2;

public classSparkSQLWithJoin |
public static void main( String[ ] args) {
SparkConf conf = new SparkConf ( ) . setMaster ( " local" ) . setAppName ( " SparkSQLWith-
Join" ) ;
JavaSparkContext sc = new JavaSparkContext( conf) ;

SQLContextsqlContext = new SQLContext(sc) ;

/ %%
* BEHURT i BS B4 Json ST, AN RS 5 B 5 458% DataFrame X4
*/
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DataFramegoodsDF = sqlContext. read( ). json( " E: \\goods. json" ) ;

/ %%
# HETRT A B R DataFrame S i 2
*/

goodsDF. registerTempTable (" goodsNum" ) ;

/ k%
* ATy A B AR R T 90 MRS
*/
DataFrame excellentNumDF = sqlContext. sql (" select name , num from goodsNum where num

>90" ) 8

/ ko
% 7E DataFrame f3EAE_EFEA0 A RDD , P 1 map #AE3RAS 85 250 KT 90 Y it
i 4 FR
*/
List < String > excellentNumNameList = excellentNumDF. javaRDD ( ). map ( new Function <
Row, String > () {

public String call( Row row) throws Exception {

// TODO Auto — generated method stub

return row. getAs( " name" ) ;

{). collect( ) ;

/ %k ok
Bl SA R S Tson Bidi
* /

List < String > goodsPrice = new ArrayList < String > () ;
goodsPrice. add(" { \" name\" ; \" Bag\" ,\" price\" ;200} " ) ;
goodsPrice. add (" { \" name\" ; \" iPhone\" ,\" price\" :5000{" ) ;
goodsPrice. add(" { \" name\" ; \" Book\" ,\" price\" :30}" ) ;

/ k%
# O L3R List 2578 RDD
*/
JavaRDD < String > goodsPriceRDD = sc. parallelize ( goodsPrice ) ;

J
* JHIE I RDD SR LR 5 4% DataFrame ¥f 42
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*/
DataFrame goodsPriceDF = sqlContext. read( ). json( goodsPriceRDD) ;

S

* JORT S DataFrame XG2S 2%
* /
goodsPriceDF. registerTempTable (" goodsPrice" ) ;

//#8 )7 excellentNumNameList 225, 41 %% SQL 15 /4]
String sqlText = " select name, price from goodsPrice where name in( " ;
for(int i =031 < excellentNumNameList. size( ) ;i + + ) {

non

+ excellentNumNamelList. get(1) + ;

non

sqlText +=
if (i < excellentNumNamelList. size( ) —1) {

"o

sqlText +=",

}

sqlText +=")";

/7T SQL IEA], AL USRI T 90 1Y b A A% DataFrame Xf 52

DataFrame excellentNamePriceDF = sqlContext. sql( sqlText) ;

/ %k k
# J§ P> DataFrame i3 mapToPair 746 BGHT A JavaRDD , BT join $1E
*/

JavaPairRDD < String, Tuple2 < Integer, Integer >> resultRDD = excellentNumDF. javaRDD ( )

. mapToPair( new PairFunction < Row, String, Integer > () {
private static final long serialVersionUID =1L;

@ Override
public Tuple2 < String, Integer > call( Row row ) throws Exception |

return new Tuple2 < String, Integer > ( ( String ) row. getAs (" name" ), (int)

row. getLong(1) ) ;

}

{ ). join( excellentNamePriceDF. javaRDD( ). mapToPair( new PairFunction < Row, String, In-

teger > () {

private static final long serialVersionUID = 1L;

@ QOverride
public Tuple2 < String, Integer > call ( Row row ) throws Exception {
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return new Tuple2 < String, Integer > ( ( String ) row. getAs ( " name" ) , (int)
row. getLong(1) ) ;

J
1))

/ %k ok
s i resultRDD FY2EAIN JavaRDD < Row >
* /
JavaRDD < Row > resultRowRDD = resultRDD. map ( new Function < Tuple2 < String, Tuple2
< Integer, Integer >> ,Row > () |
@ Override
public Row call( Tuple2 < String, Tuple2 < Integer, Integer >> tuple ) throws Exception |
/ /R —F AT N2
return RowFactory. create(tuple. _1,tuple. 2. 1, tuple. 2. 2);

£);

/ k%
* ZhASHPOTEIRE
*/

List < StructField > structFields = new ArrayList < StructField > () ;

structFields. add( DataTypes. createStructField (" name" , DataTypes. StringType , true) ) ;
structFields. add( DataTypes. createStructField( " num" , DataTypes. IntegerType , true) ) ;
structFields. add( DataTypes. createStructField (" price" , DataTypes. IntegerType,true) ) ;

/ /R StructType, F T 8¢J5 DataFrame JGEUE 1R
StructTypestructType = DataTypes. createStructType ( structFields) ;

DataFramepersonsDF = sqlContext. createDataFrame ( resultRowRDD, structType ) ;
personsDF. show( ) ;

/ %k ok

A BB R AFAE D SR H SR Y goodsResult X
*/
personsDF. write( ). format( " json" ). save(" D; \\goodsResult" ) ;

|

3. BITER
L EACHS T e A, anse B T A5 S S5 DataFrame X 42 H R RCPE
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to—————— e +

‘ name ‘ num ‘price ‘

+———— +———t———— +
| Bag | 98 | 200 |
| iPhone | 100 | 5000 |
= —————— i ——h————— +

Spark SQL #z{E Hive 7l

15 H T2 Spark KA IT Kb, R ZEUE B0 F #2 R A Hive R A N EUE G Y,
Spark 24t T X} Hive B9 Z£F, Spark i i HiveContext 1] DA B 4% #24E Hive A H(H . T
HiveContext, FATATLMEI sql/hql PIFJ7 20k S SQL IHAIXS Hive #EATHRME, f04E. QI
. OMBRER . ERTRALSE, ULXERTRLEIEEFT CRUD (3. M, 2. &) 84 T
T LT 4R 3 TS24

ARZHEH Scala 155 F- A&, 7E Spark i H Hive $0dg %, i id HiveContext ffi FH Join J&
T Hive PRYMIRE (ARFEER, NRASEER) HETREC, AR T 90 2 AR | 7
o, AW W TR Hive BE HIBRIE (BIAIMNER R | Brak | mBcR B . RArREdE) ,
SRIGITALIEZE R Spark Pty BARSLHT .

1. HEEHE

TE/home/Document/resource H3E T, BIEHFIA . people. txt Fl peoplescores. txt, peo-
ple. txt SCHEARGESR, WAL EAFFERE R, Peoplescores. txt £ AN R HE, HIE
N AT BUE R

Michael 29
Andy 30
Justin 19

Peoplescorees. txt [ SCAFRNZEUNTT .

Michael 99
Andy 97
Justin 68

2. REGEH
DU RIS BUAE Hive HOBr it 3R LAUROINER LS, B Join 5 N RAEE R . A0 HR
PEAT R, ART 90 AR L B AR

package com. dt. spark. sql

import org. apache. spark. SparkConf
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import org. apache. spark. SparkContext

import org. apache. spark. sql. hive. HiveContext

VAT,
* @ author Jonson
*/
object SparkSQLOnHive |
def main(args ; Array[ String ] ) ; Unit = {
val conf = newSparkConf ( ). setMaster ( " spark ://Master: 7077" ) . setAppName ( " SparkSQLOn-
Hive" )

val sc = newSparkContext ( conf)

VAT

* B — . HPEE 1T saveAsTable 177 I DataFrame FIEIRIEAFS] Hive BE G E T
* 5 0] L F 3% 5k HiveContext. table J5 3 BLiZN2E Hive HAYZE 1M 4E i DataFrame
*/

val hiveContext = new HiveContext( sc)

// M8 FH Hive B85 6 P Hh A9 Hive £50905 4

hiveContext. sql( " use hive" ) //EBEPLRTTE Hive T A8 Hive 32
hiveContext. sql(" DROP TABLE IF EXISTS people" ) 7/ M TRl 44 2

hiveContext. sql(" CREATE TABLE IF NOT EXISTS people( name INT ,age INT)" ) //fll## H & X3

/ sk k
 JUAR RGN Hive Bl G, 155 SEPn LR A T 8 9 52 1l
* 48R 0] DLE i TOAD DATA INPATH 3545 HDFS 45 I 1A i 458 2l Hive H (SR &4 T
R )
®/
hiveContext. sql(" LOAD DATA LOCAL INPATH' /home/Document/resource/people. txi INTO
TABLE people" )

hiveContext. sql( " DROP TABLE IF EXISTS peoplescores" ) //Mil¥% peoplescores #&

hiveContext. sql (" CREATE TABLE IF NOT EXISTS peoplescores( name INT,score INT) ")

hiveContext. sql (" LOAD DATA LOCAL INPATH' /home/Document/resource/ peoplescores. txt
INTO TABLE peoplescores" )

/ %k k
# i i3 HiveContext fff F join B33 T Hive 7 [ A 5K R FEAT #4E , #8145 K F 90 409 A1y
name ,Score ,age
*/
val resultDF = hiveContext. sql (" SELECT pi. name, pi. age, ps. score FROM people pi JOIN peo-

plescores ps ON pi. name = ps. name" +
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"WHERE ps. score >90")

/ sk ok

i#1d saveAsTable Bl —5K Hive Managed Table, 3 ( peopleinformationresult) , peoplein- @
formationresult FEECHE 1Y TTEE FECHE BIVKE AR 7 8 #R 2 H Hive BU8-C PESEATE BEAY, M
FriZEmm, Hib oy (#E EMEIE A AT .

# resultDF &K F 90 430 A 5115 B 2 Data Frame , f45 8442 4350, 18 Data Frame () saveAsT-
able 7775 B resultDF H1 KT 90 43 HiC st AR A7 2! Hive £045 23R peopleinformationresult 7

*/
hiveContext. sql (" DROP TABLE IF EXISTS peopleinformationresult" )

resultDF. saveAsTable (" peopleinformationresult" )

/ sk k
s {ifi | HiveContext A9 table 7772 Al LA B %2 HN Hive £04E &% H Y Table 314 i DataFrame
*/

val dataFrameHive = hiveContext. table (" peopleinformationresult" )

dataFrameHive. show( )
f
}

3. IR JAR &

ZHTRATLE Eclipse HEAT T 9fS, EAMZEITEL S, TFERACHEFT AR JAR 1, R
¥ JAR 41 AL 5] Spark BEREPIZAT,

s AR AT, EFE export 4, MEFE JAR file, KRG AT Next #2480, 4Nl 3-3 i,

HEHF Browse #E1IE E JAR S AUEEAE, WK 3-4 Fiw,

Select the resources to export:

> [ & ScalaDemo [ 2 .cache-main
Select an export destination: > dd Q’.‘) Sparkdpps 1 [£] .classpath
| v [H] % SparkAppsDemo B [£] project
>
> (= General b @ sre .
> & Install > O& settings
v (= Java
[ Export generated class files and resources
g j:\:"ag‘:c [JExport all output folders for checked projects
‘ﬁ Runnable JAR file [] Export Java source files and resources

3 £ Plug-in Development [] Export refactorings for checked projects. Select refactoring

> [ Run/Debug

> (= Team Select the export destination:
XML .
r e AR file: |E:\SparkSQLOnHlve.Jar v|| Eree |
Options:

[¥lCompress the contents of the JAR file
[JAdd directory entries
[JOverwrite existing files without warning

@ | <Back || Nea> |[ Hush | cancel @ [ <gack | mew> |[ Fnish |[ cancel |

3-3  EHE JAR file B 3-4 F552 JAR S H kAR
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#4 SparkSQL OnHive. JAR 1% i3]/ Home/ Document/ Spark Apps/ H 5%, UlE 3-5 7w,

| SparkApps =

File Edit View Places Help

SparkSQLOnHive.jar  spark-study-java-0. spark-study-java-0.

0.1-SNAPSHOT.jar 0.1-SNAPSHOT-jar
with-dependencie...

bd

wordcount.sh

Kl3-5 A2l JAR 3

4. HBERIAFIZITREG

1E Linux R4tHi28717 Spark — Submit B, WERANGE A, FFRERELAE Linux 3t i A
Spark — Submit I THISEL AN 1Y JAR 62, JHMIARE M, Kk, JRA1RS WA, #
Spark — Submit FJAHSE N 2544 5 7E wordcount. sh JEIAS SO H | wordcount. sh JIAS AT LLBCEE Linux
HEXWHSET (U0 ust/local/wordcount/) , Ff Hifid chmod u + x wordcount. sh T word-
count. sh ATHATALFR . SXHFEIZTT Spark N HHARFF, FHR HELZETT wordeount. sh HEAT LA T,

Y% wordcount. sh IR .

/usr/local/spark/spark — 1. 6. 3—bin — hadoop2. 6/bin/spark — submit

——class com. dt. spark. sql. SparkSQLOnHive — - file /usr/local/hive/hive — 1. 2. 1 — bin/conf/hive —
site. xml

—— driver — class — path /usr/local/hive/apache — hive — 1.2.1 — bin/mysql — connector — java —
5.1.35 - bin. jar

— — master spark ;//Master:7077 /root/home/Document/SparkApps/SparkSQLOnHive. jar

J&i 8l Hive Y metastore 26 ZRUNF .

[ root@ Master SparkApps ]# hive —— servicemetastore&

[1] 6028

[ root@ Master SparkApps ]# SLF4]:Class path contains multiple SLF4] bindings.

SLF4] : Found binding in [ jar:file : /usr/local/hadoop/hadoop — 2. 6. 0/share/hadoop/common/lib/slf4;
—logdj12—-1.7. 5. jar! /org/slf4j/impl/StaticLoggerBinder. class ]

SLF4] : Found binding in [ jar: file:/usr/local/spark/spark — 1. 6.3 - bin — hadoop2. 6/1ib/spark — as-
sembly — 1. 6. 0 — hadoop2. 6. 0. jar! /org/slf4j/impl/StaticLoggerBinder. class ]

SLF4].See http://www. slf4]. org/codes. html#multiple_bindings for an explanation.

SLF4] . Actual binding is of type [ org. slf4j. impl. LogdjLoggerFactory ]

Starting HiveMetastore Server

[ root@ Master SparkApps ]# SLF4]:Class path contains multiple SLF4] bindings.

SLF4] ;. Found binding in [ jar:file :/ust/local/hadoop/hadoop — 2. 6. 0/share/hadoop/ common/lib/slf4]
—log4j12—1.7. 5. jar! /org/slf4j/impl/StaticLoggerBinder. class |

SLF4]J . Found binding in [ jar: file;/ust/local/spark/spark — 1. 6.3 - bin — hadoop2. 6/1ib/spark — as-
sembly — 1. 6. 0 — hadoop2. 6. 0. jar! /org/slf4j/impl/StaticLoggerBinder. class ]

SLF4]:See http://www. slf4]. org/codes. html#multiple_bindings for an explanation.

SLF4] ; Actual binding is of type [ org. slf4j. impl. Log4jLoggerFactory ]
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BT RS A, AT

[ root@ Master SparkApps |# . /wordcount. sh

RSN S
ffemmmmmmmm==== f===== fem===== +
‘ name ‘ age ‘ score ‘
== —————————— = ———— = —————— +
| Michael | 29| 99
| Andy | 30 | 97
+——————— = +————- +——————— +

5. BElPITER
R AT Z 5, ATLATE Hive FRATPATAN R . 2R A M &47 RARIT .

hive > select * from people; /BN GUE B k4 R
OK

Michael 29

Andy 30

Justin 19

Time taken:1. 881 seconds,Fetched:3 row(s)

hive > select * frompeo plescores; //BRN BB S E4
OK

Michael 99

Andy 97

Justin 68

Time taken:0. 335 seconds, Fetched :3 row(s)

Hive > select * from peopleinformationresult; // KT 90 7B A B4 0%, X B AY Hive
HHE R peopleinformationresult & KT 90 439 A 55 B 5%, 46 N2 F1 4048,

OK

SLF4] . Failed to load class “org. slf4j. impl. StaticLoggerBinder”.

SLF4] : Defaulting to no — operation( NOP) logger implementation

SLF4] ; Seehttp : //www. slf4]. org/codes. html#StaticLoggerBinder for further details.

Michael 99

Andy 97

Time taken:0. 41 seconds,Fethed:2 row(s)

Spark SQL #&1E JSON % #&7 & =l

Spark SQL A LA FI Zh#fEWr JSON Zdla R i, 7E Spark 2. 1. x H, #HINZE N Dataset <
Row >, A LU SparkSession. read. json () S2HL JSON STz i .
Spark SQL 454 Json BRI
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® {2 A JSON Uk JSON ik
® 2 A RDD[ String ] Jn#&% JSON #di4E, Hr 75 String /& JSON %K,

import org. apache. spark. sql. Dataset ;
import org. apache. spark. sql. Row;

// JSON KA 45 i e A2 T LR BN SCAR SO, Al AT U ATl SCAR SR FE s

Dataset < Row > people = spark. read( ). json( " examples/src/main/resources/ people. json" ) ;

people. printSchema( ) ;

// root
// | —— age: long (nullable = true)
// | == name; string (nullable = true)

/ /1 i DataFrame B 2211 )40 ]
people. createOrReplaceTempView (" people" ) ;

//SQL AT AT LLid ik ] spark #2411 sql Friks4T
Dataset < Row > namesDF = spark. sql (" SELECT name FROM people WHERE age BETWEEN 13

AND 19")
namesDF. show( ) ;
/Nt ————— +
//1  namel
/ot ————— +
// |Justin|
/ot —————= +

//8%# ,RDD( String ] FEAGRE— 745 H A9 JSON X142 i finZk JSON Zdi4E I DataFrame
List < String > jsonData = Arrays. asList(

" {\"name\" :\" Yin\" ,\" address\" ; { \" city\" ; \" Columbus\" ,\" state\" ; \" Ohio\" | { ") ;
JavaRDD < String > anotherPeopleRDD =

new JavaSparkContext ( spark. sparkContext( ) ). parallelize (jsonData) ;
Dataset anotherPeople = spark. read( ). json( anotherPeopleRDD) ;

anotherPeople. show( ) ;

YA +————+
/7| address | name |
/) d——— = +————+
// | [ Columbus , Ohio ] | Yinl|
/) d——— = +————+

Spark SQL #%{E HBase 71 5

Spark SQL SCHFISEIE MBI IR AR, SCRFM HBase W SEHUCRUIE , A0 52 B L

>
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Java 1973, 81T Spark 4% hbaseTest #7155 AL B 2451 . 25 1f) HY HBase H 2 % 2E FAEE
AT EZIAT R P, St GON T PR
AT Spark SQL #:4F HBase 26, HBase $U¥E EF A “usertable” ; info 2515, &
S, —DINRPEE 25, info SIRELIEIONCIES] (levelCode) , LUK AWK 5 @
Row Key 2174, ic®E1TM917 ID {H,

3 Column Family (5‘])]% info)
Row Key (f17T4)
levelCode ( Z5ALHS) HAth ]
195861 - 1035177490 levelCodel | e
195861 - 1072173147 levelCoden | e

Spark SQL #:/F HBase Z& | ELARSZEIAL TR .

1) 4Rk sparkContext, i jars SEUMNZL Hbase B9 JAR 3Cf4:,
2) G HBase [ Configuration Bt & SC1F,

3) iX'# Hbase BIAT I 51,

Hbase Scan AJAHCHERAE DL .

® setStartRow ( byte[ ]startRow) : 5 & Scan HJHFIRTT .

® setStopRow (byte[ ] stopRow) : #E'E Scan BIZEHAT

® addColumn (byte[ ] family, byte[ | qualifier) . #§EFIHAYF,
® addFamily (byte[ ] family) . $§EHHEAIFE,

4) B IEEUY) Hbase 44

5) FHEURAE hbase A if)ZE 5 Result,

6) MAWZER result P P 9559, BUGHEL IR,

7) f#iH reduceByKey FEATI1HEC N,

8) FTENRALER,

Spark SQL #:4F HBase S iEAT I HER .

o B%E Hadoop FERE,

o 7% Hbase FEHY,

® & Spark FEHf,

1. KA

package com. dt. spark. streaming;

import org. apache. commons. logging. Log;

import org. apache. commons. logging. LogFactory ;
import org. apache. hadoop. conf. Configuration;

import org. apache. hadoop. hbase. HBaseConfiguration ;
import org. apache. hadoop. hbase. client. Result;
import org. apache. hadoop. hbase. client. Scan;

import org. apache. hadoop. hbase. io. ImmutableBytesWritable ;
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import org.
import org.
import org.
import org.
import org.

import org.

apache.
apache.
apache.
apache.
apache.

apache.

hadoop. hbase. mapreduce. TableInputFormat ;
hadoop. hbase. util. Base64 ;

hadoop. hbase. util. Bytes;

spark. api. java. JavaPairRDD;

spark. api. java. JavaSpark Context;

spark. api. java. function. Function2 ;

import org. apache. spark. api. java. function. PairFunction ;

import scala. Tuple2 ;

import java.
import java.
import java.
import java.

import java.

i0. ByteArrayOutputStream ;

i0. DataOutputStream;

io. [OException;

io. Serializable ;

util. List;

public classHbaseTest implements Serializable |

public Log log = LogFactory. getLog( HbaseTest. class) ;

static StringconvertScanToString( Scan scan ) throws I0Exception {

ByteArrayOutputStream out = new ByteArrayOutputStream( ) ;

DataOutputStream dos = new DataOutputStream (out) ;

scan. write( dos) ;

return Base64. encodeBytes (out. toByteArray( ) ) ;

public void start( ) {
// W54 sparkContext , Spark SQL %32 Hbase 75 12X HBase FY JAR £,
// N2z unread block data 5%

JavaSparkContext sc = new JavaSparkContext( " spark ;//Master;7077" ," hbaseTest" ,

0.94. 6. jar

"1

" /usr/local/spark — 1. 6. 0",
new String [ | { " target/ndspark. jar

non
s

target \ \ dependency \ \ hbase —

//{#i Ffl HBaseConfiguration. create( ) 42 i, Configuration
//WMIRAET H classpath T _E Hadoop & HBase [HC & SC4
Configuration conf = HBaseConfiguration. create( ) ;

//BEE WA, X B (E R B P S5

Scan scan = new Scan( ) ;

scan. setStartRow ( Bytes. toBytes( " 195861 —1035177490" ) ) ;
scan. setStopRow ( Bytes. toBytes( " 195861 —1072173147" ) ) ;
scan. addFamily ( Bytes. toBytes( "info" ) ) ;
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scan. addColumn ( Bytes. toBytes( " info" ) , Bytes. toBytes( " levelCode" ) ) ;

try {
/BB HBase 444 S
StringtableName = " usertable" ;
conf. set( TableInputFormat. INPUT_TABLE , tableName ) ;
conf. set( TableInputFormat. SCAN , convertScanToString(scan) ) ;

// 345 HBase #1145 5 Result
JavaPairRDD < ImmutableBytesWritable , Result > hBaseRDD = sc. newAPIHadoopRDD ( conf,
TablelnputFormat. class,ImmutableBytesWritable. class,

Result. class) ;

// I\ Result U A4 48, OF HAE—DMA—IK
JavaPairRDD < Integer, Integer > levels = hBaseRDD. map (

newPairFunction < Tuple2 < ImmutableBytesWritable , Result > , Integer , Integer > () {
@ Override

publicTuple2 < Integer, Integer > call (
Tuple2 < ImmutableBytesWritable , Result > immutableBytes WritableResultTuple2 )
throws Exception {
byte[ ] o = immutableBytesWritableResultTuple2. _2( ). getValue(
Bytes. toBytes( "info" ) , Bytes. toBytes( " levelCode" ) ) ;
if(o ! =null) {

return newTuple2 < Integer, Integer > ( Bytes. tolnt(o0) ,1) ;
f

return null;
t)s

//BE 2

JavaPairRDD < Integer, Integer > counts = levels. reduceByKey( new Function2 < Integer,
Integer, Integer > () |

public Integer call(Integer il , Integer i2) |

return il + i2;
£)s

//3TER B A 25 R
List < Tuple2 < Integer, Integer >> output = counts. collect( ) ;
for( Tuple2 tuple :output) {

System. out. println( tuple. 1+ "." + tuple. 2);
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{ catch( Exception e) {
log. warn(e) ;

%

/ k%
# Spark 0 A IR, AR ST B S HE main B, SEBLAY S A ZBT 4k 7K Serializable 4% 1, Bl
HbaseTest 204k 7K [ 1) £k, 42 I, HbaseTest implements Serializable 7% M 24k Task not serializ-
able: java. io. NotSerializableException B
*/

public static void main( String[ | args) throws InterruptedException {
newHbaseTest( ). start( ) ;
System. exit(0) ;
|

2. BIHER
W LARRASHT AL JAR 42, 383 SparkSubmit [1] Spark SERFHEACIETT, Hith &5 RUTT .

028528
11708
4:28656
2:36315
6:23848
8:19802
10:6913
9:15988
3:31950
1.38872
7:21600
5:27190
12.17

Spark SQL 1EA Spark KEHITHE AR —AHEWFIHH, FEARBERIEE, ©
SRt TR Z J7 BRI EA W RO K 1%, (45 o nT 45 i Bl R IR 215 9E % )12 . Spark SQL
FRBEAY R AT APL AL G TEHT, M HIIRES K, AR LI454E Hive . HBase S55:T HDFS
(Hadoop Distributed File System) %4l 72, 1 H AT A#EAE MySQL, Oracle 554548 1Y ¢ & AU
el e, 10T LIRAE MongoDB 25 NoSQL JE5C R BB %, H 2 0] LIRAE Kafka 73415 20H B




iR =N Spark SQLIR{EZ MEIEE

Z5t, Spark SQL X FZif 5 ke, 45 Java, Scala, Python X R,

DI FRATRH] Spark SQL 43454 MySQL ., MongoDB 4 FE (I N 25, SR H] 2. 10. 4 WA
1Y Scala 15 5 JF &%, Spark AN 1.6.1, R HMEAE RS2 64 17 Ubuntu kylin — 15. 10 —
desktop, HERIT LI 5L Intelli] IDEA @

<) <1 Spark SQL #&{E MySQL 7=l

MySQL 1 R —Fpiz i B A 56 R BEE 2, FEAL T 26, ARG 7E Ubuntu 5
gt b2 %E MySQL Bl 1, I H LAHAE M8k I H Spark SQL #/E HA I

%23 3 2 3 MySQL >

7€ Ubuntu RFE %4515 8 MySQL i 4 19 7, 3% BV MySQL AR 55 48 3ifi &2 MySQL
F P A AN M, Ha RN R

1. 2% MySQL AR %28 in

7E Ubuntu $84E RS 2 apt — get #r2>, HEAT MySQL (IR 55 #2225, T
B .

> apt — get install mysql — server

AR RRT .
root@uUbuntuDevelopment:~# apt-get install mysql-server
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following extra packages will be installed:
libhtml-template-perl mysql-server-5.6 mysql-server-core-5.6
Suggested packages:
libipc-sharedcache-perl mailx tinyca
The following NEW packages will be installed:
libhtml-template-perl mysql-server mysql-server-5.6 mysql-server-core-5.6
0 upgraded, 4 newly installed, ® to remove and 234 not upgraded.
Need to get 10.3 MB of archives.
After this operation, 79.2 MB of additional disk space will be used.
Do you want to continue? [Y/n]

RIGHIA “Y”, MySQL IR 55 2822 58 il
2. il MySQL fR& SEimm ER5h
H netstat iy 22 F MySQL B IRS #esm 2 n s, a2 inF .

> netstat — tap ‘ grep mysql

HAEBLRAT IR, MRV MySQL YR 55 i i 225 5 3 ) «

rnn%éubuntﬁnevelnpaent:~# netétat -tap | grep mysql
tcp 5} 0 localhost:mysql ik LISTEN 4525/mysqld
root@ubuntuDevelopment:~# I

3. &3 MySQL ik
H apt — get iy 2 AT MySQL B9 P 222% , WR s




L <sEshFanE

> apt — get install mysql — client

JESRNTIN
AT FRUNT .
root@ubuntuDevelopment: fusr/software/mysql#t apt-g_et “install mysal-client
Reading package lists... Done

Building dependency tree
Reading state information... Done
The following extra packages will be installed:
libaiol libdbd-mysql-perl libdbi-perl libmysglclienti8 libterm-readkey-perl
Suggested packages:

libmldbm-perl libnet-daemon-perl libsql-statement-perl

The following NEW packages will be installed:
libatiol libdbd-mysql-perl 1ibdbi-perl libmysqlclientig8 libterm-readkey-perl
mysql-common

® upgraded, 9 newly installed, ® to remove and 235 not upgraded.

Need to get 10.8 MB of archives.
After this operation, 74.9 MB of additional disk space will be used.

Do you want to continue? [Y/n]

A “Y”, MySQL & P e 23 il
4. B3 MySQL & F iR
TEAT 22 mysql B2 0 & P, Wk .

>mysql —h127. 0. 0. 1 — u root — p s s s s
Hrb —h F7R MySQL il 553 £HL, —u R MySQL B, —p FRom I I3RS,

Welcome to the MySQL monitor. Commands end with ; or \g.

Your MySQL connection id is 1 to server version: 4.0. 16 — standard

Type' help} of \H for help. Type' \¢ to clear the buffer.
mysql >

L “mysql >7 $&RfF, WHILRC AWM,

B EMIER

1. B HiERE
£ MySQL Sz — 1 Hfii 2 MyDB, i &4l R s .

CREATE DATABASEMyDB;
SHOW DATABASES;

BERMT PR

mysql> create database MyDEB;
Query 0K, 1 row affected (8.88 sec)

mysql> show databases;

| information_schema |
| MyDB |
| mysql |
| performance_schema |

4 rows in set (0.00 sec)

mysql> |
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2. Bk
TEEHE ZE MyDB H 37 3% StudentInfo, FRHJTFEUNZE 3-1 PR,

# 3-1 StudentInfo IFEREENX

¥ B A4 % A X @
D int (20) ES
Name varchar (20) W4
Gender char (1) lezill
birthday date A HIY
MAUE
> USE MyDB;
> createtable StudentInfo(
ID int(20) ,

Name varchar(20) ,
Gender char(1),
birthday date

DE

3. HNHE

JH] INSERT INTO 54> [1] 3% StudentInfo 4/ A 5 585088, 36 3-2 iR,

% 3-2 StudentInfo {13

B "% oo k|
1 A F 1996 -09 - 12
2 B M 1995 -12-23
3 C M 1996 - 10 -29
4 D M 1995 -02-25
5 E F 1997 - 06 - 06
MySQL 4T .

> Insert into StudentInfo values(1, “A “, “F “, “1996 —09 —12 ) ;
> Insert into StudentInfo values(2, “B “, “M “, “1995 —12-23 “);
> Insert into StudentInfo values(3, “C “,“M”,“ 1996 —10 =29 “);
> Insert into StudentInfo values(4,“ D “,“M “,*“ 1995 —-02-25 “);
> Insert into StudentInfo values(5,“ E “,“F “,“ 1997 -06 -06 “) ;

4. EFHIE
1 F 2 Studentlnfo FHIEHE, WA WT .

SELECT * FROMStudentlnfo;

ZERWE
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5 BIEEZA R

PERHE 2 MyDB 25 — A>3 Score, HREGHANR 3-3 FiR,

elect * from StudentInfo;
—————— R R s
name | gender | birthday
—————— R R
A | F | 1996-089-12

B | M | 1995-12-23

C | M | 1996-18-29

D | M | 1995-82-25

E | F | 1997-06-06
—————— R R s
n set (0.00 sec)

% 3-3 Score IFEREREESX

T OB # %% A &
D int (20) Eac]
Name varchar (20) 4
Score float (10) Wig
1E MyDB H 4|82 3% Score [T UIF .
Createtable Score (
ID int(20),
name varchar(20) ,
score float(10)
)
6. BNHIE
1] Score i ARG, UN3K 3-4 o,
£ 3-4 Score iE
E i S Uix
1 A 91
2 B 87
5 E 88
9 H 89
10 P 97

1] ¢ Score I A B MySQI 24N F

> Insert into Score values(1,“A “,91);

> Insert into Score values(2,“B “,87) ;

> Insert into Score values(5,“E “,88) ;

> Insert into Score values(9,“H “,89) ;

> Insert into Score values(10,“P “ ,97) ;

7. EREHE

A Score FHIEHE, mAWTE .



Spark SQLIR{E % MEEIR

SELECT * FROM Score;

mysql= select * from Score;

+------ i ---m--- +
| ID | name | score |
i it ---m-m- +
| 1]A | 91 |
| 2| 8B | 87 |
| 51 B | 88 |
| 9| H | 89 |
| 18 | P | 97 |
i i ---m-m- +
5 rows in set (0.00 sec)

}21E MySQL % )

JH Spark SQL #:4F MySQL %4 22 9 3R 75 2 M 2K mysql — connector — java [ JAR 4 mysql -
connector — java — 5. 1. 21. jar, X1 JAR )& Spark # 3% MySQL B9%Hs E 2R sh 61, e &
#, "TLAEZ JAR W25 H (9 Libraries H1; A BA FHEX ML, 7T mySQL - con-
nector — java A4 ¢ R B E 2] pom — xml H', pom. xml J& Naven HY Jar 4 3¢ 2245 PRIC B SC
4, AlE A pom. xml H MM E T EIXA JAR £2, 7E pom. xml SCHEFP RN MySQL A9 JAR £

< dependency >

< groupld > mysql < /groupld >

< artifactld > mysql — connector — java < /artifactld >
<version > 5. 1. 35 </version >

< /dependency >
PP A AT .

import java. sql. { Connection, DriverManager, Statement |

import org. apache. spark. sql. { DataFrameReader, Row,SQLContext |
import org. apache. spark. sql. types. { DataTypes, StructField, StructType |
import org. apache. spark. { SparkConf, SparkContext |

import scala. collection. mutable. ArrayBuffer

1. FEFREXNKED
eI H Hr i Object, 447 & SparkSQLBookMysql, Spark M MySQL il i v sz Bt 27 Ak
FER . EERNEE, TR OGN, ERFT .

def main(args: Array[ String]) {
val conf = newSparkConf( ). setAppName (" SparkSQLMysql" )
conf. setMaster( " spark ;//localhost;7077" ) //#2JF7E Spark £EHFIE1T , IEAHIZTT
//. setMaster("local[ * |")
val sc = newSparkContext ( conf)

sc. setLogLevel (" WARN" )
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val sqlContext = new SQLContext( sc)

//jdbe 19 JAR AT LABCFE Spark ¥ library H 5%, 4] LI7E A SparkSubmit 4832 45 %€ JAR
FLH B84

//fEFHAY JAR )& mysql — connector — java — 5. 1. 21. jar

val ip="127.0.0. 1"

val port = "3306"

var databaseName =" MyDB" // BAR 44

var userName = "root" //F ' 44

var password = "123456" // %t

var url =" jdbe:mysql://" +ip+" :" + port +"/" + databaseName

var studentInfoTable = " StudentInfo" //2#4: {5 B3+
var scoreTable = " Score" //43 85

val mysqlDataFrameReader = sqlContext. read. format( " jdbc" )
. option( "url" , url) //Z0HEZER jdbe FEHEHINE
. option( " driver" , " com. mysql. jdbe. Driver" ) //3X 3}
. option( " user" , userName )

. option( " password" , password)

mysqlDataFrameReader. option( " dbtable" , studentInfoTable)
val studentInfoDataFrame = mysqlDataFrameReader. load ( ) //%& F 3 Studentnfo 4= % A% Dat-

aFrame

// %3 studentInfoDataFrame MtF StructType , 1 32 AT | 51 i 2 7Y
val studentInfoStructed = setStudentInfoStructType ( sqlContext , studentInfoDataFrame )
studentInfoStructed. show( )

studentInfoStructed. select( " ID" ," Name" ). show( )

mysqlDataFrameReader. option( " dbtable" , scoreTable)
val scoreDataFrame = mysqglDataFrameReader. load( ) //3&F 3 Score 4= i) DataFrame

//%53% scoreDataFrame M&T StructType, Tk R B y 5] G 2 7l
val scoreStructed = setScoreStructType ( sqlContext , scoreDataFrame )

scoreStructed. show( )

scoreStructed. select("ID" ," Score" ). show( )

studentGenderCount ( studentInfoStructed )
studentRandomSplit ( studentInfoStructed)
joinTables ( sc, studentInfoStructed , scoreStructed) // A~ inner join #/E

fileterScore ( scoreStructed )
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sortScore ( scoreStructed )
scoreTopN ( sqlContext , scoreStructed )
getMaxScore (- scoreStructed )
getAverageScore ( scoreStructed )
increaseScore ( sqlContext , scoreStructed )
insertIntoStudentInfo ( sqlContext )

studentInfoDataFrame. show( )

sc. stop( )
}

FRAS TR .

1) setStudentInfoStructType 77k 2H—NSEE A sqlContext, 2 —ANZH L A studentln-
foDataFrame , 4 studentInfoDataFrame 347 map A0 M Rows &2, o getStudentInfoStruct-
Type ¥ #EE2= A {5 & EI’J schema; #RJ5iHd SQLContext [Y createDataFrame (row schema) Jyik
)4 DataFrame, BIZ5#) 1617 %2 24 {5 B DataFrame ( studentInfoStructed ) , T2 (= B Dat-
aFrame (studentlnfoStructed) DS p= 22 ol | DI 22 o) A E%Uﬁﬁ’%ljj‘j% O Ay

.
aE.

2) setScoreStructType PiRe Sk — N ZEE A sqlContext, BN BB L A scoreDat-
aFrame, ¥ scoreDataFrame #£47 map i’?}ﬁ%j{l Rows &2, il getScoreSchema 4 H 34015 B A
schema; #RJ5i# 4 SQLContext f¥) createDataFrame (row, schema) 754 #: DataFrame, EI] 24
MBS 78015 B, DataFrame ( scoreStructed ) , %&T 438015 B DataFrame ( scoreStructed) 1] LA
Gt BORT 90 S R R A BUNE BIUIRHES A if); i) 3Bl B i 2= 2R 0 ID Ik 44 43
HUNT 90 YU 5 73 AERAR

/ sk k
# FEE studentnfoStructType , F THi& loadSourceDataFrame [ JCE
* @ return
%/
def getStudentInfoStructType( ) :StructType = {
val studentInfoStructFields = newArrayBuffer| StructField | ()
studentInfoStructFields. + = ( DataTypes. createStructField ( " ID" , DataTypes. IntegerType,
true) )
studentInfoStructFields. + = ( DataTypes. createStructField ( " Name" , DataTypes. StringType,
true) )
studentInfoStructFields. + = ( DataTypes. createStructField ( " Gender" , DataTypes. StringType,
true) )
studentInfoStructFields. + = ( DataTypes. createStructField ( " Birthday" , DataTypes. DateType,
true ) )
StructType ( studentInfoStructFields )

|
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/ %k
* P 7 scoreStructFields , F T4k loadSourceDataFrame HJIGCEE
* @ return
*/
def getScoreSchema( ) :StructType = |
val scoreStructFields = new ArrayBuffer[ StructField ] ()
scoreStructFields. += ( DataTypes. createStructField( " ID" , DataTypes. IntegerType, true) )
scoreStructFields. += (DataTypes. createStructField( " Name" , DataTypes. StringType, true) )
scoreStructFields. += ( DataTypes. createStructField( " Score" , DataTypes. DoubleType, true) )
StructType ( scoreStructFields )

}

/ sk sk

* 4 StudentInfo FRAMTTHIEAF

* @ paramsqlContext

* @ paramdataFrame

* @ return

*/

def setStudentInfoStructType ( sqlContext ; SQLContext , dataFrame ; DataFrame) : DataFrame =
val rdd = dataFrame. map { x =>
Row( x. getInt(0) , x. getString(1), x. getString(2), x. getDate(3))
f

sqlContext. createDataFrame (rdd, getStudentInfoStructType )

}

/ k%
* 4 score FUS MITEIE (R B
* @ paramsqlContext
* @ paramdatalrame
* @ return
*/
def setScoreStructType ( sqlContext ; SQLContext , dataFrame ; DataFrame) ; DataFrame =
val rdd = dataFrame. map { x =>
Row( x. getlnt(0) , x. getString(1), x. getDouble(2))
f

sqlContext. createDataFrame(rdd, getScoreSchema( ) )

}
R ]
1) getStudentlnfoStructType R A S B schema: B#E#— 1 ICE S A StructField
B ArrayBuffer 020 studentInfoStructFields, H:H' StructField /&—)> case class, case class 55—

AT AR R A PR name, 55 ARG AR R B SS A dataType, 4 =B 8 52 nullable,
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R AFFBOAAE,; B0 EE metadata, RIXTBAICEEE, WS K N 2K b
B, 7E selection B TCEE N AR-AF, JCEHHEZSAY AN metadata. jsonValue 55, metadata SRINIEE
A Metadata. empty, 7E studentInfoStructFields KA (ID, /- iFss) . (4. F
FRERAL . foiras) o (MR, PATEREN . i) (AEH . PR RiE) B, k[
StructType ( studentInfoStructFields) #Z5#41k schema,

2) getScoreSchema 7% U5 BH schema: B —IC KRN StructField £ Ar-
rayBuffer 2021 scoreStructFields, 7F scoreStructFields FTKIKAA (1D, #%A  ifFss) . (&
2, TR REA) . (8RB, Rira) WS B, iR IA StructType (score-
StructFields) #5494k schema.,

5 U )5, FH Intelli] IDEA KA HATHE JAR 44, JAR f3H94% 7 /& SparkSQLBOOK. jar, 5
AL SZ 45 Spark 1847, BRI S AR T BRAE A HPA, BF ISR IIA AN T

#! /bin/bash
. /spark — submit — — class SparkSQLBookMysql — — master spark.//127.0.0.1:7077  SparkSQL-
BOOK. jar

PE AR IHEIZ A SCAF TR Spark 1Y bin BT,

2. HXBIETG

R A AR SCHY BRI

1) /~fl—. &3 Studentlnfo A Score FHINE .
Ao T4 113 StudentInfo £ Score FAYINZE, RIS .

/ %%
WIRERRNE
@ param sc
@ parammysqlOptions
*/
def showTables(sc: SparkContext, mysqlOptions ; DataFrameReader) ; Unit = {
val sourceDataFrame = mysqlOptions. load( )

sourceDataFrame. show ()

}

A5 RN FoR
16/04/24 22:59:20 INFO TaskScheduler] 16/04/24 22:59:20 INFO DAGScheduler:
16/04/24 22:59:20 INFO DAGScheduler: 16/04/24 22:59:20 INFO TaskScheduler:
16/04/24 22:59:20 INFO DAGScheduler: 16/04/24 22:59:28 INFO DAGScheduler:
s R e Fmmmm e + L e St +
| ID|Name|Gender| Birthday| | ID|Name|Score|
L L SRR Hommmmmmmmm- + R R SRt +
| 11 A F|1996-89-12| | 1] Al 91.0]
| 2] B M|1995-12-23| | 2] B| 87.0]
| 31 «ci M|1996-10-29| | 5] E| 88.08]
| 41 D] M|1995-82-25] | o H| 89.9]
| 51 E| F|1997-86-06] | 18] P| 97.9]
Rt R e Fmmmm e + L e St +
16/04/24 22:59:20 INFO SparkContext: 16/04/24 22:59:20 INFO SparkContext:
16/04/24 22:59:20 INFO DAGScheduler: 16/04/24 22:59:28 INFO DAGScheduler:

StudentInfo % H 45 5 Score i H 25
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2) RBIZ. Select #5rFE

studentInfoStructed. select( " ID" ," Name" ). show( ) //1E#E 1D, Name
scorelnfoStructed. select("ID" ," Score" ). show( ) / /3% 1D, Score
1T,

16/04/24 22:59:20 INFO DAGScheduler:

16/04/24 22:59:20 INFO DAGScheduler: 16/04/24 22:59:21 INFO DAGScheduler:

16/04/24 22:59:21 INFO DAGScheduler:

e it
| ID|Name]| Lt St +
et | ID|Score|
| 1] Al Foomtmme t
| 2| B | 1| 91.8]
| 31 c| | 2| 87.0]
| 4] D | 5| 88.0]|
| 51 E| | 9| 89.0]
oot | 10| 97.8]

et R +

16/04/24 22:59:20 INFO SparkContext:
16/04/24 22:59:20 INFO DAGScheduler:
16/04/24 22:59:20 INFO DAGScheduler:

16/04 /24 22:59:21 INFO SparkContext:
16/04 /24 22:59:21 INFO DAGScheduler:

PEHE ID, Name 4553 HEHE ID, Score 455F:

3) = geit IR,

VAT
* gt B ko
*
* (@ paramstudentInfoStructed
*/
def studentGenderCount ( studentInfoStructed : DataFrame) ; Unit = {
studentInfoStructed. groupBy ( studentInfoStructed (" Gender" ) ). count( ). show( )

}

FEFPH N Z R AT
H------ +----- +
| Gender | count|
4o He---- +
| Fl 2|
| M| 3
H------ +----- +

4) Ry BEL R

/ sk sk
* BEBLST LI 2H
* FERTHRAZ A T A 43 B 20, — 20 VI GREE | o5 — 20 AR A
* @ paramscoreStructed
*/
def studentRandomSplit( scoreStructed ; DataFrame) ; Unit = {
val weights =  Array[ Double ] (0. 7,0. 3)
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val splited = scoreStructed. randomSplit ( weights )
splited (0). show( )
splited(1). show( )

| >

(A T ST S (1
et e EE Femmmmmees +
| ID|Name|Gender| Birthday|
et TS T Hemmmmmeees +
| 3] ¢ M|1996-10-29]
| 4] D| M|1995-82-25]
| 5] E| F|1997-06-06]
e ST T e +
e e e +
| ID|Name|Gender| Birthday|
e e e e +
| 1] Al F|1996-09-12]
| 2| B M|1995-12-23]
bt ST R Hommm e +

5) AT XFRBAT inner join,

/ %k k
s Xf 22 V4T inner jion
*
* (@ param sc
* @ param studentInfoDataFrame
* (@ paramscoreDataFrame
*/
def joinTables ( sc: SparkContext, studentInfoDataFrame ; DataFrame, scoreDataFrame ; DataFrame ) .
Unit = |
val joinColumns ="ID"
val joinedDataFreme =  studentInfoDataFrame. join( scoreDataFrame, joinColumns)

joinedDataFreme. show ()

}

BT .
e Hmmmmmmm- it TR +
| ID|name|gender| birthday|Name|Score|
s R Hmmmmmmme- it TR +
| 1] A] F|1996-09-12] A| 91.0]
| 21 B M|1995-12-23| B| 87.0|
| 5] E] F|1997-06-06] E| 88.0]
s Hmmmmmmmee et TR +

6) 7S BUE Score KT 90 430 HIfE B

/ k%
* B Score KT 90 43HUME B
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*
* @ paramscoreStructed
*/
def fileterScore ( scoreStructed : DataFrame) ; Unit = |
scoreStructed. filter( scoreStructed (" Score" ) > =90). show( )

|
FEFPH I AR AT

s R T +
| ID|Name|Score|
e R et +
| 1] A] 91.9]
| 18] P| 97.0|
L R e el +

7) AP NS R

/ xRN R BNEHEA
* (@ paramscoreStructed
*/
def sortScore ( scoreStructed : DataFrame) : Unit = |

scoreStructed. sort( scoreStructed (" Score" ). desc). show( )

|
(iSRRI

R +
| ID|Name|Score|

8) BN GiitsrEL top 3,

/ ® %
* GEit 4340 top 3
* @ paramsqlContext
* (@ paramscoreStructed
*/

def scoreTopN ( sqlContext ; SQLContext , scoreStructed ; DataFrame) ; Unit = |

val topn = scoreStructed. sort( scoreStructed (" Score" ). desc). take(3)
val rdd = sqlContext. sparkContext. makeRDD ( topn )

sqlContext. createDataFrame(rdd, getScoreSchema). show( )

}
(S RS E S I
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R it ST +
| ID|Name|Score|
R R s TR +
| 18] P| 97.0]
| 1] A] 91.9]

| 9] H| 89.0] <>
Fommdmm o +
9) mBIJL. A&,

/%%
* ¥ )53 AU F 1Y Student 1 1D Fiid: 4
* (@ paramscoreStructed
*/
def getMaxScore ( scoreStructed ; DataFrame) ; Unit = {

scoreStructed. agg( Map( " Score" —>"max" ) ). show( )

}

P R .
$rmmmmmees +
|max(Score)|
$rommmmmees +
| 97.0|
$rmmmmmees +

10) /R SRR

/ ® %
SRR
*
* (@ paramscoreStructed
®/
def getAverageScore (scoreStructed; DataFrame) ; Unit = |

scoreStructed. agg( Map( " Score" —>"avg" ) ). show( )

}

(RIS ST
Fmmmmmm e +
|avg(Score)|
Hmmmmmm e +
| 90.4]|
Frmmmmm e +

11) wfl+—. 8 Score /NT 90 AYSEIN 5 43,

/ ® %
# 418 Score /T 90 BY4ECIN 5 43
*
* @ paramsqlContext
*/
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def increaseScore ( sqlContext ; SQLContext , scoreStructed ; DataFrame) : Unit = |
val increased = scoreStructed. map( row => {
val score = row. getDouble(2)
val incscore = if (score < 90) score +5 else score
Row(row. get(0) , row. getString( 1), incscore)
P
sqlContext. createDataFrame (increased, scoreStructed. schema). show( )

f
PRI AR AT

s it T +
| ID|Name|Score|

12) "B+ W3k studentlnfo " AKHE

/ sk k
# [1] 3 studentInfo H 4 A Z
*
* @ paramsqlContext
*/
def insertIntoStudentInfo ( sqlContext; SQLContext) ; Unit = {
val rowlist =new java. util. ArrayList[ Row ] ()
val dateFormat = new SimpleDateFormat( " yyyy — MM —dd" )
val dayl = dateFormat. parse(" 1997 —06 — 12" )
val day2 = dateFormat. parse(" 1998 - 07 -23" )
val day3 = dateFormat. parse(" 1994 — 12 - 12" )
rowlist. add( Row (30,"X" ,"F" ,new java. sql. Date( dayl. getYear,dayl. getMonth,dayl. getDay) ) )
rowlist. add( Row (31,"Y" ,"F" ,new java. sql. Date( day2. getYear,dayl. getMonth ,dayl. getDay) ) )
rowlist. add( Row (32,"Z" ,"M" ,new java. sql. Date( day3. getYear, dayl. getMonth,dayl. getDay) ) )

val studentInfoDataframe = sqlContext. createDataFrame ( rowlist, getStudentInfoStructType )
studentInfoDataframe. show ()
val connectionProperties = new Properties ()
connectionProperties. setProperty (" user" ," root" )
connectionProperties. setProperty (" password" ," 123456" )
studentInfoDataframe. write. mode ( SaveMode. Append). jdbe

("jdbe : mysql://localhost :3306/MyDB" ," StudentInfo" , connectionProperties )




(ERg TRIELE ST

e it TR Ho-mmmmomoo +
| ID|Name|Gender| Birthday]|
e e e Ho-mmmmomoo +
| 38] X| F|1997-06-04|
| 31] Y| F|1998-06-04|
| 321 Z| M|1994-06-04|
e R TR Ho--mmmmmoo +
e it TR Ho--mmmomoo +
| ID|name|gender| birthday]|
e e it Ho-mmmmmmoo +
| 1] A] F|1996-089-12|
| 2] B M|1995-12-23|
| 3] ] M|1996-10-29|
| 4] D M|1995-82-25|
| 5] E| F|1997-06-06 |
| 31] Y| F|1998-06-04|
| 38] X| F|1997-06-04|
| 321 Z| M|1994-06-04|
e i TR Ho-mmmmomoo +

201 Spark SQL #g{E MongoDB 71 5

MongoDB 24—l B B A AR C R BB B, T A THE R R BB R A R, A
TAAAE Ubuntu R824 MongoDB 4l 7, I H LA MongoDB A 2 4 >k 5 H] SparkSQL
BV AR T

Z 24 it & MongoDB )

ZEHERCE MongoDB, Hid BN .

1. 5i8E M T2 MongoDB

1 Ubuntu B Y0 &8 T IF MongoDB FNELE| , kR . https ://www. MongoDB. org, nE
3-6 Fin,

A GIANT LEAP

MongoDB 3.2
‘ MongeDB Cloud Manager [

Learn More about MongoDB 3.2 >

% 3-6 MongoDB GEgie|
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i Download MongoDB #4 (#RIANZE 3.2 JRAS ), #FA T,
TR EAE R G R B MongoDB X B $EA)E Ubuntu 14. 04 Linux 64 — bit, mE 3-7
Fts .

Current Stable Release (3.2.5)

04/13/2016: |
_Windows AlLinux

Download Source: |

Select your distribution from the list or the legacy Linux 64-bit version if your distribution is unavailable. Keep in mind that this legacy Lin
may lack the performance optimizations present in targeted builds.

VERSION:

Ubuntu 14.04 Linux 64-bit v

The binary of this version has been compiled with SSL enabled and dynamically linked. This requires that SSL libraries be installed seperately. £

PACKAGE MANAGER:
Instructions for installing with apt

BINARY: Installation Instructions | All Version Binaries

14 DOWNLOAD (tgz) https://fastdl.mongodb.org/linux/mongodb-1linux-x86_64-ubuntul4es-3.2.5.tgz Copy Link

B3 -7 SEEEAERGSA
M DOWNLOAD (tgz) #4l, AT, WK 3 -8 Fiw,

Select your distribution from the list or the legacy Linux 64-bit version if your distribution is unavailable. Keep in mir
may lack the performance optimizations present in targeted builds.

VERSION:

‘ Ubuntu 14.04 Linux 64-bit v

The binary of this version has been compiled with SSL enabled and dynamically linked. This requires that SSL libraries b

PACKAGE MANAGER:
Instructions for installing with apt

BINARY: Installation Instructions | All Version Binaries

h DOWNLOAD (tgz) https://fastdl.mongodb.org/linux/mongodb-linux-x86_64-ubuntul4®4-3.2.5.tgz

3-8 JHIAT#

2. fR[EHZIE MongoDB
THSERE, Htar A ﬁﬁr}— A @J/usr/software/mongodb H¥xET,
fil B AN vim AT IR AR 18 SCF ~ /. bashre, 0 5 A9 H SEEC & 21 SCH
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~/. bashre 1, W FHIs .

export JAVA_ HOME=/usr/software/java/jdk1.8.8_73

export JRE_HOME=S${JAVA_HOME}[jre

export SCALA_HOME=/usr/software/scalafscala-2.10.4

export MONGODB_HOME=fusr/software/mongodb/mongodb-1linux-x86_64-ubuntu1404-3.2.5

export CLASS PATH=.:${JAVA_HOME}/lib:${JRE_HOME}/1lib

export PATH=${MONGODB}/bin:${SCALA_HOME}/bin:${JAVA_HOME}/bin:S$PATH

J& 31 MongoDB )

Mongodb 72 NoSql $4fa /%, SR SCRY A7t 9774t 15 20, Mongodb SR 9 A i1 5 4F 0
K, R X R A, AT ASEIOC R B R R A I R R AR TR, SRR B
ST
Mongodb R 555 &8E 77 X dE .
® MongoDB HLALAR 55 #53#% . 21T MongoDB £ bin H 5% T ) mongod. exe, MC# XdE H %
M H &GS, BRI MongoDB i
® Mongodb % #f Ik 55 #5588 . Mongodb £ BEHE & 145 Replica Set, Sharding, Master —
Slaver —Fh /7=,
Mongodb 1Y% F ¥ T HALHE .
® Mongo Shell & F ¥ FH >R % 4% MongoDB [ JavaScript #2110, F /' {# F Mongo Shell #¥ i) £l
$1E MongoDB HH %4 . X MongoDB #1745 #
® Mongo VUE T H A& ftt—AMaj i il FHAY MongoDB & B AL .
® Robomongo f&3& T Shell [ 5 MongoDB FJ#{L T H.
® MongoChef J& ] fLAL ) Mongodb 4 45 BRI A 1) T H
AT MongoDB B, FRAT1EFH MongoDB HALAR 55 25 R Ik, & P il F Mon-
go Shell 77 30i%E$E MongoDB IR 55 %% .
MongoDB B8 2 J3 sl AL SR AT
1. SIZHEEFRMAEXH
FIFHF A2 2, A% mondodb HR, 5—KJashBT A —4 H % data, HTAFIL
MongoDB (%l . 25— WA ST BIEESCHF log, I TIRAEH .
2. FF/5 MongoDB Ak 55 i
A bin B3, FFJH MongoDB 55 ¥, H mongod IIATF A MR 55, WIFPis .

>. /mongod —— dbpath . . /data/ — - logpath . . /log — - logappend

mongod —— dbpath Bl EEHE 4 SCAF AN B, 5 3l mongodb AR 55 I 75 f 22 B4 T2 S 14
NI E ;. — - logpath F/n H SIS S s —— logappend s LGB M =NE H &
X

3. FF/8 MongoDB % Fif

MongoDB Shell J& MongoDB H 7 )28 H.5{ Javascript Shell T.E., X} MongoDB % #i 2 #:47




L <sEshFanE

PVERIAEHE, JEA MongoDB 1Y bin H 3%, HiA . /mongo fir4-#E A MongoDB J5 15

>. /mongo

root@ubuntubDevelopment: fusr/software/mongodb/mongodb-1inux-
mongodb-1inux-x86_64-ubuntu1464-3.2.5/bin# ./mongo

MongoDB shell version: 3.2.5

connecting to: test

Sserver has startup warnings:

2016-04-19T22:18:58.579+6860 I CONTROL [main] ** WARNING:
2016-04-19T722:18:58.579+0800 I CONTROL [main] **
2016-04-19T722:18:58.668+6800 I CONTROL [initandlisten]
2016-064-19T722:18:58.668+8800 I CONTROL [initandlisten] **
nd_ip has been specified.

2016-64-19722:18:58.668+6860 I CONTROL [initandlisten] **
2016-04-19T722:18:58.668+8800 I CONTROL [initandlisten] **
2016-064-19T722:18:58.668+06800 I CONTROL [initandlisten] **

i . /mongo T2 #E A MongoDB J5 5 )5, {78 MongoDB Shell fJRRAS | BRINGE4E 3
test 3CRY (E)ZFE) , MongoDB Shell J&—~> JavaScript Shell, AJ LLizfT—SEfij A EARZ A

>2+2
4
>3 +6
9

e M 1 )

MongoDB HIEARME SR . A, BRE, WFFRFT7R: MongoDB H1 [ collection
Xt T SQL £ PErP )22 ; MongoDB H ) document X0 T SQL 04 & H #947; MongoDB 7
(¥ field X AL T SQL KHa e v iy i 7 B «

SQL %l 1 MongoDB |
database database Hlie e
table collection Bl R A
row document BRI AT/ SR
column field a7 B
index index EGll
table joins Tk, MongoDB VS Er:
primary key primary key FHE, MongoDB F 3l _id FBrik H A 8

AT MongoDB RO KU A EFERIGE . A D, & M, 41,

D Name (I:44) Gender (151) Birthday (ZEH)
1 A F 1996,/9/12

2 B M 1995/12/23

3 C M 1996/10/29

4 D M 1995/2/25

5 E F 1997/6/6
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MongoDB SRS —ZHEE{EXT (Key — Value) , MongoDB 1) SCRY AN T B8 B AH RN 5 BE, AH
] () - BEAN T B AR R B ﬁi‘E‘"& A, X5 R FZBBIREA RG], X BpA (R BR MG Bl
@»j:ﬁ Eﬂq}ﬁfmé’f‘{n PN ﬁiz ,fI:I PN ( i%u éE EI ) /\ﬁ (%&% N J_‘E N ‘{11%) o

Info (f558) Score (43%0) @
1D Name (1:44)
Gender(:51)) |Birthday( 4= H) | Math(#(%%) | History( Ji%) | Chinese( i)
24 X F 1997/6/6 90 87
25 Y M 1998/12/21 78 96
26 7z M 1998/3/21 33 84

FATHE MongoDB Z# P Hh 8 2= A= 15 B R AF BRI AHOGIL 5%
#£ MongoDB [ 17% P, 7E MongDB H 144 MyDB, x4 U1F .

> use MyDB;
1] MyDB i A—E4 MyCollection, #r2H0F .
> db. createCollection( “MyCollection “) ;
144 MyCollection Hi A LL FEHEic %, i T .

db. MyCollection. save( {ID:"1" ,Name:" A" ,Gender;" F" , Birthday ;" 1996 —09 — 12" | ) ;

db. MyCollection. save( {ID:"2" ,Name:" B" ,Gender:"M" ,Birthday:" 1995 —12 -23" | ) ;

db. MyCollection. save( {ID;"3" ,Name;" C" ,Gender:"M" , Birthday:" 1996 — 10 —29" | ) ;

db. MyCollection. save( { ID:"4" /Name:"D" ,Gender;"M" ,Birthday:"1995 —02 -25" | ) ;

db. MyCollection. save( {ID:"5" ,Name:"E" ,Gender:" F" ,Birthday:" 1997 —06 —06" | ) ;

db. MyCollection. save( { ID;" 24" , Name:" X", Info; { Gender:" F" , Birthday " 1997 — 06 - 06 " |,
Score ; { Math ;90 , History :87 | | ) ;

db. MyCollection. save( {ID:" 25" ,Name:" Y" , Info; { Gender:" M" , Birthday." 1998 - 12 - 21 " |,
Score ; { Math ;78 , History :96 | | ) ;

db. MyCollection. save( {ID;"26" , Name;" Z" , Info: { Gender;" M" , Birthday." 1998 — 03 — 21 "},
Score; { Math ;83 ,Chinese ;84| | ) ;

FH find 2 A B FAREER, LT .
> db. MyCollection. find( ) ;

BHRARW PR

> db.MyCollection.find()
" id" : ObjectId("5720e8dd6d110e7ec14b671a" Name "A", "Gender" : "F", "Birthday" : "1996-09-12"
— ] 3 : 3 y
" id" : ObjectId("5720e8f46d110e7ec14b671b" Name "B", "Gender" "M", "Birthday" : "1995-12-23"
— ] 3 3 y
{ "_id" : objectld("5720e8fb6d110e7ec14b671c"), Name "c", "Gender" , "Birthday" : "1996-16-29" }
{ "_id" : ObjectId("5720e9006d110e7ec14b671d"), " Name "D", "Gender” , "Birthday" : "1995-82-25" }
{ "_id" : ObjectId("5720e9066d110e7ecl4b671e"), , "Name" : "E", "Gender" : "F", "Birthday" : "1997-06-06" }
{ "_id" : ObjectId("5720e9176d110e7ec14b671f"), , "Name" : "X", "Info" : { Gender : "F", "Birthday" : "1997-06-06 " }, "
Score" : { "Math" : 98, "History" : 87 } }
{ "_id" : ObjectId("5720e9276d110e7ec14b6720"), "ID" : "25", "Name" : "Y", "Info" : { "Gender" : "M", "Birthday" : "1998-12-21 " }, "
Score" : { "Math" : 78, "History" : 96 } }
{ "_id" : Objectld("5720e92e6d110e7ec14b6721"), "ID" : "26", "Name" : "Z", "Info" : { "Gender" : "M", "Birthday" : "1998-83-21 " }, "

chre" : { "math" : 83, "Chinese" : 84 } }
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Spark SQL #{E MongoDB

A5 Spark SQL #4F MongoDB ZE 145 X 24 A= 5 BARAIAHSCIC sk AT A G i A . FUA
ARE

1) MongoDB Ik 55 #i# J5 3/ MongoDB I 55 .

2) Spark H15| A MongoDB FJFH5E JAR 11,

3) BE MongoDB Bl EZEHAY URL(EE. . bk, I | Bl e KOCHIE B

4) &H MongoDB ESREIE- G

5) Spark fRASFTHCJAR £, $RACEERFIZTT, Spark M MongoDB AR 41242515 ELAYER .

o ARSI B I 2R

o AIfPERICH T | BUF SR T 80 41 SCRY,

o JUE MGk T 90 Ay Eom 5 7 s,

o BRI 5 History 4380/ 90 HOEE,

o i) 2 FARAF 5] MongoDB (4%

Spark H1EEHL MongoDB #8475 E MK ) JAR f 45 . MongoDB - driver — 3. 0. 2. jar,
MongoDB — driver — core — 3. 0. 2. jar, bson —3. 0. 2. jar, mongo — hadoop — core — 1. 4. 0. jar, mon-
go — java — driver — 3. 0. 2. jar, spark — MongoDB_2. 10 - 0. 10. 1. jar, A] LLYE Maven L & SCF
pom. xml FPIEHILL T HOIOC R .

< dependency >
< groupld > org. mongodb < /groupld >
< artifactld > mongodb — driver < /artifactld >
< version >3. 0. 2 </version >
< /dependency >
< dependency >
< groupld > org. mongodb < /groupld >
< artifactld > mongodb — driver — core < /artifactld >
< version >3. 0. 2 </version >
< /dependency >
< dependency >
< groupld > org. mongodb < /groupld >
< artifactld > bson < /artifactld >
< version >3. 0. 2 </version >
< /dependency >
< dependency >
< groupld > org. mongodb. mongo — hadoop < /groupld >
< artifactld > mongo — hadoop — core < /artifactld >
< version > 1. 4. 0 </version >
< /dependency >
< dependency >
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< groupld > org. mongodb < /groupld >
< artifactld > mongo — java — driver < /artifactld >
< version >3. 0. 2 </version >

< /dependency >

HH mongo — hadoop — core — 1. 4. 0. jar Z7EFERY, TTAHEREZH M MongoDB 1325 4
P, HOBCE S B0 R R A R A s, o iR B P 2 802 mongo. input. uri I
mongo. output. uri, XM NSEARMET MongoDB ML, ¥ AR Kode AR A 45

7E 1 Spark #E MongoDB Bt FEH, B /S FM4 . /mongod — - dbpath . . /data/ — - log-
path .. /log ———logappend J3 &) MongoDB YR 55 .

SRJG H Spark #:4E MngoDB 75 25| AU R A2 (org. bson. BasicBSONObject , org. bson.
BSONODbject, com. mongodb. hadoop. MongolnputFormat, com. mongodb. hadoop. Mongo  Output-

Format . org. apache. hadoop. conf. Configuration )

import org. apache. spark. { SparkContext, SparkConf |
import org. bson. { BasicBSONObject, BSONObject |
import com. mongodb. hadoop. { MongoInputFormat, MongoOutputFormat |

import org. apache. hadoop. conf. Configuration

5IA MongoDB B JAR (LU, 7F main FREP P3S4 Tk AE MongoDB, AT .

® ¥JlHfk Spark Context,

o 1E FFE P &5 ARG b 43 5l U8 FH 4% 5 5. queryDocuments (sc) . querySubcollection
(sc) . updateMath (sc) . removeHistory (sc). saveToMongo (sc)

® &[] Spark Context,

main FeRE U ANT .

/ sk k
*
* @ param args
*/
def main(args: Array[ String]) {val sparkConf = new SparkConf( ). setAppName (" SparkMongoDB" )
. setMaster( "local[ * ]") //. setSparkHome ( sys. env(" SPARK_HOME" ) )
val sc = new SparkContext( sparkConf’)
sc. setLogLevel (" WARN" )
queryDocuments ( sc )
querySubcollection( sc)
updateMath ( sc)
removeHistory ( sc)

saveToMongo( sc)

sc. stop( )
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(1) mfl—: RPN 5 a7k

1) A% Hadoop AY Configuration Bt B 25, % 'H MongoDB FU#i A input URI ZE#2JEPE. b
hE . I MyDB 4 % M MyCollection 515 &, ; X & MongoDB [ input %ij AZE#I % Mon-
golnputFormat; & MongoDB YA 1] 2514 mongo. input. query: PE7JES |

2) & SparkContext i) newAPIHadoopRDD J5%, newAPIHadoopRDD fY%— 2% Con-
figuration FH T B 8HE £ AU TC &, Configuration B8 Spark |7 #& . X B % A MongoDB
IEE 2, 55 S8 InputFormat A% AZSE AL & MongolnputFormat #%30; 55 = NS R
14511 Key {B, 287K Object; 2R PUANSEURIR FIZ5HE Value {H, JE%IA BSONObject ;

3) X} newAPIHadoopRDD £rif] MongoDB HYZ5 ik [, FTENf i, 25— 1JCE S Object 1D,
55 ANJTERJE MongoDB H MyDB %42 MyCollection 255 HPE 51 A 55 ) SCRY document 1855

/ ® %
# 251f) Gender: M [T A 224
*/
def queryDocuments ( sc; SparkContext ) ; Unit = |
val mongoConfig = new Configuration( )
mongoConfig. set( " mongo. input. uri" ," mongodb://127. 0. 0. 1:27017/MyDB. MyCollection" )
mongoConfig. set( " mongo. job. input. format" ," com. mongodb. hadoop. MongoInputFormat" )

nony

mongoConfig. set( " mongo. input. query" ,"" Gendet ': M }")

val mongoRDD = sc. newAPIHadoopRDD ( mongoConfig, classOf [ MongoInputFormat | , classOf [ Ob-
ject ], classOf[ BSONObject | )

mongoRDD. foreach(x = >println(x. .1 + " " + x. 2))
> +
SR

5720e8f46d110e7ec14b671b { "_id" : { "$oid" : "5720e8f46d116e7ec14b671b"} , "ID" : "2" , "Name" : "B" , "Gender" : "M" , "Birthday" :
"1995-12-23"}
5720e8fb6d110e7ec14b671c { "_id" : { "Soid" : "5720e8fb6d110e7ec14b671c"} , "ID" : "3" , "Name" : "C" , "Gender" : "M" , "Birthday" :
"1996-10-29"}
5720e9006d110e7ec14b671d { "_id" : { "Soid" : "5720e9006d116e7ec14b671d"} , "ID" : "4" , "Name" : "D" , "Gender" : "M" , "Birthday" :
"1995-02-25"}

(2) = AR S IF B SO T 80 3 SR

1) B Hadoop I Configuration L' &S, 1% & MongoDB Y% A input URI ZE4EJEME.
hE . ¥ MyDB B3 K MyCollection 2415 B ; 15 H MongoDB ¥ input %ij A2 %A Mon-
golnputFormat; ¢ & MongoDB A% 1] 45 7 mongo. input. query: 15 B, Info P51 AN 5B | 3%
Score E# GTRT 80 77,

2) 1#H SparkContext [J newAPIHadoopRDD 777,

3) %I newAPIHadoopRDD £rif] MongoDB %45 5 [y, FTENHnih . 25— JCZ J& Object
ID, % —AJLZE & MongoDB H MyDB %(#& 2 MyCollection £ HPE 51 & 55 I H 8 2= K F 80
AN iURTRET N

/ sk k

# SEHL mongodb H Y PR SCAY
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* 21 1f] Gender J& M Jf H Math XF 80 fi{)SCHY
*/
def querySubcollection ( sc; SparkContext) ; Unit = |
val mongoConfig = new Configuration( )
mongoConfig. set( " mongo. input. uri" ," mongodb://127. 0. 0. 1.:27017/MyDB. MyCollection" )
mongoConfig. set( " mongo. job. input. format" ," com. mongodb. hadoop. MongoInputFormat" )
mongoConfig. set( " mongo. input. query" ," | Infé ; {$exists; true|', Info. Gendet '; M , Score; {$ exists

true | ,Score. Math; {$gte:80! | ,{ | ")

val mongoRDD = sc. newAPIHadoopRDD ( mongoConfig, classOf[ MongoInputFormat | , classOf[ Ob-
ject |, classOf[ BSONObject | )

mongoRDD. foreach(x = >println(x. .1 + " " + x. 2))
> +
AL
e emee mmam i e mmw ey we g mwrems my reeege s e e s e eme we eiee me e e e
5720e92e6d110e7ec14b6721 { "_id" : { "$oid" : "5720e92e6d11@e7ec14b6721"} , "ID" : "26" , "Name" : "Z" , "Info" : { "Gender" : "M" ,
'Birthday" : "1998-63-21 "} , "Score" : { "Math" : 83.0 , "Chinese" : 84.0}}

-oot@ubuntus: /usr/software/spark/spark-1.6.1-bin-hadoop2.6/bin# I

(3) = E/NT 90 S o BTN 5

1) A% Hadoop A% Configuration Bt B 2S, ¥ #E MongoDB FJ#i A input URL 3@ 1. Hi
HE . . MyDB £ 72 K MyCollection 2E 515 8. ; X & MongoDB %t output URI % 8
P bk ST test BE E M foo FEAE . % E MongoDB [ input Hij A 2%k Mongoln-
putFormat; 1% & MongoDB B H#24E mongo. input. update ; £0%:/NF 90 435000 5 43,

2) JHH SparkContext # newAPIHadoopRDD J572% . WE2A SR T 90 2089 0n 5 43 LU
(% H 25 SRR AT 5] MongoDB test X2 (1 foo H245

3) XF newAPIHadoopRDD £5if] MongoDB 445 Sk 7, FTER# . 55— J0ZFE & Object
ID, %5 _A~JCZH 2 MongoDB H' MyDB %4 /22 MyCollection £ 2% i &K T 90 43wt 5
GaNiURTRET N

/ &k

* 422 Math /N 90 953500 5 43

* B IET $ine P RIS SORY K7 B A BEEA T 004 DA 44

%/

def updateMath ( sc : SparkContext ) ; Unit = |

val mongoConfig = new Configuration( )
mongoConfig. set( " mongo. input. uri" ," mongodb://127. 0. 0. 1:27017/MyDB. MyCollection" )
mongoConfig. set( " mongo. output. uri" ," mongodb.//127. 0. 0. 1:27017/test. foo" )
mongoConfig. set( " mongo. job. input. format" ," com. mongodb. hadoop. MongoInputFormat" )
mongoConfig. set( " mongo. input. update" ," | Score. Math ; {$1t:90} |, {$inc: | Score. Math :5}}, {
upsert : false, multi : true | " ) //PNHE CHY

>
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val mongoRDD = sc. newAPIHadoopRDD ( mongoConfig, classOf[ MongoInputFormat | , classOf[ Ob-
ject ], classOf[ BSONObject | )
mongoRDD. foreach(x = >println(x. .1 + " " + x. 2))

}
BAESER AT

{ "_id" : objectIid("5720e8dd6d110e7ec14b671a"), "ID" : "1", "Name" "Gender" F", "Birthday" : "1996-09-12" }

{ "_id" : oObjectId("5726e8f46d110e7ec14b671b"), "ID" : "2", "Name" : "B", "Gender" M", "Birthday "1995-12-23" }

{ "_id" : objectid("5720e8fb6d110e7ec14b671c"), "ID" : "3", "Name" : "C", "Gender" M", "Birthday "1996-10-29" }

{ "_id" : object1id("5720e9006d110e7ec14b671d"), "ID" : "4", "Name" : , "Gender" M", "Birthday "1995-02-25" }

{ "_id" : ObjectId("5720e9066d110e7ec14b671e"), "ID" : "5", "Name" : "E", "Gender" F", "Birthday "1997-06-06" }

{ "_id" : ObjectId("5720e9176d110e7ec14b671f"), "ID" : "24", "Name" : "X", "Info" : { "Gender" : "F", "Birthday" : "1997-06-06 " }, "
Score" : { "Math" : 96, "History" : 87 } }

{ "_id" : ObjectId("5720e9276d110e7ec14b6726"), "ID" : "25", "Name" : "Y", "Info" : { "Gender" : "M", "Birthday" : "1998-12-21 " }, "
Score" : { "Math" : 83, "History" : 96 } }

{ "_id" : objectid("5720e92e6d110e7ec14b6721"), "ID" : "26", "Name" : "Z", "Info" : { "Gender" : "M", "Birthday" : "1998-03-21 " }, "

chFe" : { "Math" : 88, "Chinese" : 84 } }

(4) 7Ry . MER DI SN T 90 i

1) A% Hadoop ) Configuration it 2, % & MongoDB B4 A input URI JE#ZJEPE, Hi
31| 1 MyDB By F MyCollection %%{%E\; wE MongoDB Yy input iy AZERI S Mon-
golnputFormat; & MongoDB 1 B # #/E mongo. input. update; M FR Ds 52 4350/ F 90 7 19
BEAE

2) ¥4 SparkContext 1 newAPIHadoopRDD J5¥%

3) %} newAPIHadoopRDD #rif] MongoDB F%) 45 5 I3, FTENfmih . 25— JTZ J& Object
ID, = ATURIEMER DI L BUNT 90 Al at, B X [R] 22 4 D s o BOR: 87 23/ T
90 73, PRI X[ =i sg b A Dy s o BB (D0 BB

/ sk k

# MR History 43-40/NTF 90 BEH#{E

*/

def removeHistory ( sc : SparkContext) ; Unit = {

val mongoConfig = new Configuration( )
mongoConfig. set( " mongo. input. uri" ," mongodb://127. 0. 0. 1:27017/MyDB. MyCollection" )
mongoConfig. set( " mongo. job. input. format" ," com. mongodb. hadoop. MongoInputFormat" )
mongoConfig. set( " mongo. input. update" ," | Score. History : {$1t:90} | , {$unset: | Score. History :
1)}, {multi:true} ") // i SCRY

val mongoRDD = sc. newAPIHadoopRDD ( mongoConlfig, classOf[ MongoInputFormat | , classOf[ Ob-
ject] ,classOf[ BSONObject | )
mongoRDD. foreach(x = >println(x. _1 + " " + x. _2))

!
PAESERAE

{ "_id" : objectId("5720e8dd6d116e7ec14b671a"), "ID" : "1", "Name" : "A", "Gender" : "F", "Birthday" : "1996-09-12" }

{ "_id" : objectId("5720e8f46d110e7ec14b671b"), "ID" : "2", "Name" : "B", "Gender" : "M", "Birthday" : "1995-12-23" }

{ "_id" : objectId("5720e8fb6d1106e7ec14b671c"), "ID" : "3", "Name" : "C", "Gender" : "M", "Birthday" : "1996-10-29" }

{ "_id" : objectId("5720e9006d116e7ec14b671d"), "ID" : "4", "Name" : "D", "Gender" : "M", "Birthday" : "1995-82-25" }

{ "_id" : objectId("5720e9066d116e7ec14b671e"), "ID" : "5", "Name" : "E", "Gender" : "F", "Birthday" : "1997-06-06" }

{ "_id" : objectId("5720e9176d110e7ec14b671f"), "ID" : "24", "Name" : "X", "Info" : { "Gender" : "F", "Birthday" : "1997-06-06 " }, "
Score" : { "Math" : 90 } }

{ "_id" : ObjectId("5720e9276d116e7ec14b6720"), "ID" : "25", "Name" : "Y", "Info" : { "Gender" : "M", "Birthday" : "1998-12-21 " }, "
Score" : { "Math" : 83, "History" : 96 } }

{ "_id" : objectId("5720e92e6d110e7ec14b6721"), "ID" : "26", "Name" : "Z", "Info" : { "Gender" : "M", "Birthday" : "1998-03-21 " }, "

Score" : { "Math" : 88, "Chinese" : 84 } }
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(5) B PRAFEPEF] mongodbMongoDB

1) A% Hadoop Y Configuration it &2, %' MongoDB Y% A input URI ¥ @ 1. #h
hk | BT, MyDB £idli 2 & MyCollection 2515 B ; 1% MongoDB BY%i ) output URI 2%
P, Hbhk | 3w MyDB 82 & MyCollection ££5-15 5. ;

2) J#H Spark 19 parallelize /571542 i data RDD,,

3) )7 data, #f data BYECHES A #] BasicBSONObject, BasicBSONObject Xt 42 obj il A
name . age $E{EX}, map J7iEl i LAG R [FIOCA Key — Value (null, obj) HE{EX}, JCH A9
—NIEEN null, AR 2 Hadoop B 55— oo E 2 NullWritable ; 5 />0 ZE N BasicB-
SONODbject popE -3 obj,

4) 18 H SparkContext Y saveAsNewAPIHadoopFile J7 7% £ 47 iC 5%, saveAsNewAPIHa-
doopFile 7715155 — > S 4UE MongoDB 45 RARAEI AR, RIORAEAE MyDB %403 4 1) MyCol-
lection F£2&H, 26 “ASHUEHI A Key BIZEH Any, 25 = DS EUEHI A Value fY2EAY Any,
VA S B RS2SR MongoOutputFormat[ Any, Any |, 28 H A S 802 Hadoop BYHD &3S

mongoConfig,

/ ko
s PRA7 2] mongodb
*/
def saveToMongo ( sc ; SparkContext) ; Unit = {
val mongoConfig = new Configuration( )
mongoConfig. set( " mongo. input. uri" ," mongodb://127. 0. 0. 1:27017/MyDB. MyCollection" )
mongoConfig. set( " mongo. output. uri" ," mongodb.//127. 0. 0. 1:27017/MyDB. MyCollection" )

val data = sc. parallelize( List( (" Tom" ,31), (" Jack" ,22), (" Mary" ,25)))

//{i Ffl MongoOutputFormat ¥ 5% 5 A E] MongoDB 7
val rdd = data. map( (elem) = > {

val obj = new BasicBSONODbject( )

obj. put( " name" ,elem. _I. toString)

obj. put("age" ,elem. _2. toString)

/R SR BEEXT, 55—~ J2 BSON #Y Objectld, 4 A B AT A48 & & null, MongoDB
Driver 74 A %] MongoDB A, H 214 AY, obj /& BSONODbject , J& MongoDB Driver I 144 A X4
(null, obj)
b
rdd. saveAsNewAPIHadoopFile( " MyDB. MyCollection" , classOf [ Any ], classOf[ Any ], classOf [ Mon-
goOutputFormat[ Any, Any | | ,mongoConfig)

|
RAFRYERAN T B «




> db.MyCollection.find()

{ "_id" : ObjectId("5726e8dd6d116e7ec14b671a"), "ID" : "1", "Name" : "A", "Gender" : "F", "Birthday" : "1996-69-12" }

{ "_id" : ObjectId("5720e8f46d116e7ec14b671b"), "I "Name , "Gender" : "M", "Birthday" 1995-12-23" }

{ "_id" : objectId("5720e8fb6d116e7ec14b671c"), "I "Name , "Gender" : "M", "Birthday" 1996-10-29" }

{ "_id" : objectId("5720e9006d116e7ec14b671d"), "ID" : "4", "Name , "Gender" : "M", "Birthday" : "1995-02-25" }

{ "_id" : ObjectId("5720e9066d116e7ec14b671e"), "ID" : "5", "Name" : ", "Gender" : "F", "Birthday" : "1997-66-06" }

{ "_id" : objectId("5726e9176d116e7ec14b671f"), "ID" : "24", "Name" : "X", "Info" : { "Gender" : "F", "Birthday" : "1997-06-66 " }, "
Score" : { "Math" : 98, "History" : 87 } }

{ "_id" : oObjectId("5726e9276d116e7ec14b6726"), "ID" : "25", "Name" : "Y", "Info" : { "Gender" : "M", "Birthday" : "1998-12-21 " }, "
Score" : { "Math" : 78, "History" : 96 } }

{ "_id" : ObjectId("5720e92e6d116e7ec14b6721"), "ID" : "26", "Name" : "Z", "Info" : { "Gender" : "M", "Birthday" : "1998-63-21 " }, "

Score" : { "Math" : 83, "Chinese" : 84 } }

{ "_id" : objectId("5726f22456d4ae238c61444e"), "name" : "Jack", "age" : "22" }
{ "_id" : objectId("57206f22456d4ae238c61444d"), "name" : "Tom", "age" : "31" }
{ "_id" : ObjectId("5720f22456d4ae238c61444f"), "name" : "Mary", "age" : "25" }

AE

AFETEYH IR T Spark SQL XF Z M IR 9454, Spark SQL AIINZE Parquet, Json,
A S AR A% A B ;. Spark SQL T LASAE & R EHE 42, 540 . Spark SQL #:4F
Hive . Spark SQL ##:4F Json #(#54E . Spark SQL #:4F HBase . SparkSQL #24F MySQL ., SparkSQL
BEAE MongoDB 2555, Bt ARZ )22, B 0] LLAER YR Spark SQL X 45 A g HE U 1 51




£ SN Parquet 3l 7E (%

o5 4 ¥ Parquet Y| AEfif

90 Parquet #fit

Spark SQL H Hil L & 7EHEAL ATRERIASCBL T %) JSON| HBase, Apache Parquet S8t oK
(3 HF, 7E Spark SQL S5 ¥l e, JH AT LT sl Bl Ak =X, i anig o 352 OB
SO R SR JSON A& 2CHY, i AE S S A BT A8 2 %y 4 Apache Parquet #%3X, M JSON %
Apache Parquet AT A 2 ) FLAA S e Spark SQL HEZRH BSERL . T RANE Apache Par-
quet, Apache Parquet J& 1 [7] 43 B BV 55 B9 51 A6 4% 28, H Twitter A1 Cloudera S 1EF 4,
FF 2015 4E 5 H Wik Apache TR H o Parquet J&—FP1E 7 J0 K5 X AFAEAES 2009 SCHF25 7Y
A RUERCZ P SAESE, 10 ELAS S AR AT — Fh RO A BEAE B0 A — ke, 1 I 2 AR iR S
At

L0 Parquet B9E ARH#EE :)

1. FIX7F6E
A AEMGTR B R H A0, B — BRI, 5 A LU 07 e 9 th A2 A
JIEA AR, o EAE At  E Ak BERD R A A
TR MR RS X s 2 B, i 4-1 Fon,
T B 1

D [CEY/RE] me | #E | #E i EE e [ &2 g
N h [ ]
1 845 2 L-d--t=-""" 71" 1 sds | |2 HE M
————————— _ > " I ! 1
2 851 5 e i 3 yedt |15 [T |2 1|2
e i = -~ ! ,’ y !
3 872 4 Jomb=—==T" 7" 3 " sdz b 1e 4 ¢ T In
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Kl 4-1 hZEMI 3 TATCROAEAE, gk 4-1 PR,
F4-1 T

1 [ 845 | 2 3 1 2 |81 | 5 2 2 3 872 | 4 4 1 4 1878 | 1 5 2

E 41 FA M FAs LT A0, nEk 4-2 iR,
FK4-2 FIXFHE

1 2 3 4 - | 845 | 851 | 872 | 878 | -+ 2 5 4 1 3 2 4 5

M 4-1 o RIFEH, TR, SRR —17 a0 8dE, —skaRp 8l A re
—if, EI XA B 2 1E M AE Y, 2R, BRI RS . Qg A it
Hyil gy &g, KKBEICT 2% 170, 1 i AR 3%, JrfEEgs,

Parquet & — M SR BB 15 LAEf8 6 X . Parquet JTTHHRE 1] Apache Thrift #£47 4
fith, Parquet — format 1 56 7% B 4 Parquet SCF 1Y readers M writers I 75 B T A Thrift & X,
Parquet " Hadoop A= 2% 240 7 B9AE ] 11 H $2 45 0] 45 5951 X s 223k . Parquet i “record
shredding and assembly algorithm” ( %&F Dremel AYi830) Bk KRR B A4 ik ER PR A,
L H) AR A B AR BRI TS ], 458 T 170 2%,

2. Parquet #J 3 NMZIOEBES

1) Storage Format (fFifkE=) . & LT Parquet PNEBEIELIE BRI FEAg k% X,

2) Object Model Converters ( XF ZAEHY L4 8% ) o 17 5T H50 40 X 52 R B8 48 288 184 22 ] 1Y)
B, BXERTIREH parquet — mr W H R LE, E BT MANBXT Z B S Parquet PN EE
RO, Bt 58 B S Parquet 2 #E47 H © B Column Encoding, %X J5 f7 i Parquet #% =X
A

3) Object Models (XFZAEAL) . 7E Parquet FELH H C ) Object Model & X IA7Ai#HE 2,
flan, Avro H A5 H K Object Model, 1HJ2 Parquet 7 Ab B A% =AY £ E ik & FH B 2 /9
Object Model 5 L EARELE I A0

(L) Avro /& Hadoop ##9—ANFHE, E—AMET st EEEREmEba R G, E-AMEEFIIMLN A
G Avro T DUR B SE A RT ZHERME T R R R, 6 T AR SR K AR B AR oY A 4 e
R,

3. REHESTRAKPERERKELEN=FATX

M FXF KRB 3 BT B AR R B AE A TE— 5y LR =Fh 5,

1) $d&#—HDFS —MR/Hive/Spark (#124F ETL) —HDFS Parquet—Spark SQL/Impala
—ResultService (7] LUTE DB /1, WA A fEREiE T JDBC/ODBC SRAE MRS ) .

2) FAiE— S B £ 4 2] HBase/DB — 3 i 4 Parquet 4% 2 &4 —Spark SQL/Impala
—ResultService (7] LUAE DB H, WA "] HEREiE T JDBC/ODBC SRAE MRS ) .

LIRSS R =T PAiE i Kafka + Spark Streaming + Spark SQL - (582U HSUR H Parquet F)
T ZORTEEE ) 7 2Bl R R B A TE T SO TR RS =R 5 =




£ SN Parquet 3l 7E (%

3) HHEIH—Kafka —Spark Streaming — Parquet —Spark SQL (ML, GraphX %) —Par-
quet —H P& Data Mining -
HIBE AT UL, Parquet 48 B AERE S R o B e B i B Pl E R LR T, %L
Ptk A, Ab TEAREER R, AR Y @

Parquet %18 51 2t 77 f# 1 3t Kz A 2 1 )

T LLE TR HIEAS R Bl Parquet B AR

message AddressBook {
required string owner;
repeated string ownerPhoneNumbers ;
repeated group contacts {
required string name;

optional stringphoneNumber ;

%
f

HAE IR A — MBS, RS SEE I HIEA (message) , HihbA B
ELZANFE [ Wk F owner. M F HLiF owner Phone Number, ¥R AN (44 F Name, HLiF Pho-
neNumber) |, B NFEAE 3 MEM. EEEME . FEIA, IR,

HrdE G @ e LUZLLT 3 A s h iy 2 —F

1) required (WAFFHY, FRHEL1 ),

2) optional (ATHERY, FRHIO KBE 1K),

3) repeated (HEEMY, FoRMIM 0 WBH LK) .

Horp BT DU LR P

1) group (HEBIFIRN—NHEEMEK, WIKRASERPEIERK R ANWBIEHZAT)

2) primitive (FEARRHIATLIFE /RN int | float, boolean ., string 55) ,

HOP AR AT LU BT i E AR AT B0 . ik 445l GRS,

RIS A R EG5 h, BARID SRR R — D ARERGE, 8GR A0 ek 3
A EATLIE SR 0 MEEANHBIE SIS, B FEA LA 0 MEEANEKRN, BABKR AL
WWRAT, MKR ARG ST,

T TRGR L EAS AT DU R 4-2 Sk

XF S TRGR LA AR ARGE AL PRI e T

1) R4-2, HF5E585 58, A3 owner. M FHiE ownerPhoneNumbers . BX & A 44
% name . B¢ A G phoneNumber,

2) (2 EIME, B (schema) SEFT 2R3, WK 4-3 iR,

3) XFF—A> Parquet LT, B9 Row Group (R EFIRZ Column, B4
Column FJEiX —FAEHE) , IXFERHUA L 746
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B IRF LA

WEEH
b EHIE

WY
R NG

Bl 4-2  ETRGEHUHEAS AR 25 R 1]

BRI

PR N

W Ay i EINE: I

4-3  schema nERE

4) Column EA JLA jtﬁigﬂgfﬁ‘@, filan . Repetition Level (EEY) . Definition Lev-
el (7 XZ)), Column 7F Parquet HJELL Page (T1) HINAAERY, Page H145 Repetition Lev-
el , Definition Level ZE N5, MHREE pS A1 IHF-25 il D7 A isp 4, 23 i SRR, X5k J& Defini-
tion Level, Definition Level Jy {8 AT 1AE ME 3% B85 . owner f& required, T LI H: Definition
Level T LLAE LA 0, ownerPhoneNumber 45 5 3% 45 55, %€ XM 1, Name %5 55 )& required
%€ LA 1, PhoneNumber J& optional, A AIREHEL, WA RREAHI, L A2, Repetition Level
NG, Owner 80, ownerPhoneNumber 24 1, name Fll phoneNumber HE 1,

5) Row Group 7E Parquet HZEMHR LS I AF 5.0, i LAXT Row Group Y15 B 23k K ith
SZI Parquet Ff I BBE IR, 200 H B WS, HEBIE Row Group MR AT K/NAL &
Ji 256MB, TMARZ NI EHRZ KT 1 GB, WRAHE AR FBTR0E, sV HDFS
1 Block K/INFT Row Group — 2,

6) TESEPRAFA 0 I i J8 — D ROIR G548, 38 4 75 00 1 G A 500, el M SR A5 A
Parquet 7EAFAGRT, 24 AddressBook 1E [ £7-6ifi A 4 1), 132 B A B i3 2 398 ) 36 UM Address-
Book X4, ¥ 4-3 iR,

®4-3 “HX
2l B RE SUZ IR BRELIEK
= 0 (D7) 0 (ANEEH)
Wl E LS 1 1
RN, # I (AFUTFHM) 1 (BERAWER)
BRARN. HLIG 2 (BIESATE) I (BRAWER)

7) Google ) Dremel ZGtfHYE T H X AF A R8T, HoE O EMERMEH “record shredding
and assembly algorithm” ISR YT AN ZH 256 075 ok 3RR 52 A 1 BB S A, [RIIH il LA 4% ) 11
SRR AR, SCIRR A 25 1], AR AT BT, TSR AC
Gt RO, PREEIE R K . Parquet L2 HE T Dremel 28 4 (1 BCHE A5 AL RN B3 1 R 52 941




EC N Parquet I K 7F 1%

PEARGEF S R 43 TR () e R 2540

8) Definition Level J&& T HREAGHEHLIR 2% , 183 Definition Level AT LUK 1 b 1 7 45
B OLE b HREEE R B AR R AT SE field AT DRSS Y, Wl 2 B L,
R field J25E LK, IRAERIFTA QL SR e XA, WARSS fOT i By, 45 —4 @
field [#&AS_E HY45 ST OG22 I, 1058 M0 TR BEAVE M iX A field (19 Definition Level, 4l
H—A~ field [ Definition Level X A™ field 5 K Definition Level, HLitBHiX A field /&H %K
PR, X T required ZEHIAY field WAAUEA E LI, BT LLIX S Definition Level /& AT 2211, TE
KARBEAE T, optional ZEAIAY field BEAmATL 0 (Fomas) M1 (FondE=s, BHERZ) . T
PIXF T EAMEF, Owner ST P45, H 2 @AM, FIEE Definition Level & X8 0,
[A°A Contacts A repeated, FTLA name ) Definition Level AT LIA 0, HEEN 1, phoneNumber
J& optional, [HIL'E A9 Definition Level J& 2,

9) 114 & Repetition Level? Repetition Level JH F1C %1% field AU(E & AEMF— IR E [ HE
1, HA repeated 2RI field 752 Repetition Level, optional Fl required ZEBI AT EL, Rep-
etition Level =0 FR/RFFIR—"1HTAY record, 7R RAVEHEH | repetition level B2 0, FrAXS
F EAMEF, Owner 5 0, ownerPhoneNumber 47 1, name F1 phoneNumber #F+& 1, T I & H
MBI

Owner :
Definition Level ;0 FF45% &5 ) FrLLE XA 0
Repetition Level :0 ANEE

ownerPhoneNumber :
Definition Level : 1 K ¥&H F4558 T, FIrllE X R 1
Repetition Level ;1 mHE

Name ;
Definition Level : 1 IEFAR] LLA 0, K24 Contacts 7] BEAFEAE
Repetition Level ;1

phoneNumber : optional
Definition Level:2

Repetition Level 1

i3 iR Definition Level . Repetition Level A% HUE 57T LUK 1 b J4] W7 9F - 550 — <2 7 AT
230T7, VLK WS S ) B A M LAY By, BARS B G B Y % 2 Definition Level |
Repetion level F1 value FI#4 A%,

Ban. G —SRe SRR AT B IE SR, EFEM AL AddressBook, #— 7% AddressBook 1
APITERN, HE— R ARk J2E Spark, 58 AR AAYHLIE & 18610086859 ;
%5 2% AddressBook “H%S .

AddressBook {
contacts: |

name ;" Spark"
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%

contacts; |

phoneNumber: "18610086859"

f
AddressBook {

|

o Bidiest, W 4-4 v, R R EEY, D FRnE LG, X T name:" Spark"
T, HREBEERMNZEO0, TRE—THN record i 5%, MIRIFIAIZIE schema 274589, D
EXFNIE 1, name J2 required B, AT E definition level, FTLAVH contacts B0 15
Xt phoneNumber: “18610086859” . H R A HIMNE 1, RREL —HIEAME, H
MEE—2% AddressBook BY%5—~ contacts B R N Z 5l A— 8B R ANIC5%, phoneNumber J&
optional fi¥), T E definition level, IXH. D % X JE 25 X T4 2% AddressBook, H: R T&
PO, TRE—TH record I85%, D B X E0, null FnESEHTE.

0 1 2 R D Value
Phone
( AddressBook) (contjacts Number:null 0 1 “Spark” (name)

“18610086859”

Phone
tact
( contacts }— Number 1 2
( AddressBook ) 0 0 null

& 4-4  AddressBook it 5% By 754k i AR R = A

AR S% AddressBook AYIETHAG BN R K 4-5 B,

Repetion levels Definition Level. Values o
1. 20 18610086859+

0~ 1e “Spark”«

0« 0- NULL»

¥l 4-5 Definition Level . Repetion level I Value FF4) %

Parquet B Block BCE K #BED A

BN ARVHARAE Parquet F1H5H] Block R/NIBELE S HL, LhAAE Spark SQL H' Parquet #E1T
BAE o R T SE I, B AE Parquet H4E ] Block K/NAT LA B AINGE A HIFATIE, Par-
quet HEE Y B B2 AR Parquet B B s el
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‘i) Parquet B Block KBt & )

ParquetOutputFormat f& Parquet HEZLJFACHL 142 | ParquetOutputFormat 4% 7K H FileOut- @

putFormat, 7EG]E ParquetOutputFormat S5 {51 {4 I 55, #5 M parquet. block. size %% 1) Bt &,
parquet. block. size iX~Z 7] UL 4% il Spark SQL #1E Parquet SC1F B i€ 5 A W 4 #9 K/
Bt

WAt parquet. block. size #FATHLE? 7] LI i) SparkSQL Y Conf X R A THCE . BLE T
20

org. apache. spark. deploy. SparkHadoopUtil. get. conf. set( " parquet. block. size" , "new value" )

Parquet 35 & L4 Block S 5467 1), I LAE & B B0 Block K/NKE R 256 MB 4 128
MB, Y5 A—A5E8 08 Block I, HF7ESZE A M 1T AE % K BY cache, 77 232K cache
A Executor H1, iX#f Parquet B AE W FENAE .

Parquet R THEH KA RS LB, 76776 00 I P9 A7 R 452 () i o5 AR+ /N, 3
JEEET Parquet 3P R B R AR OIS AR A A AT 5, UK Block 1323F A A7 19 I 52 PR 44 40
J& parquet. block. size BEEMH I/ ILAS

Parquet 74 #5504 5 1 )

Spark W FHFEFTE Spark FHE HisfT, BIRFESAA, Spark 7EiE 1T I FE A [R] 1945 5,
AT AL A AN GE R XY . 14N, £F Hadoop SCHFHT, Hadoop SCIFAY 3 XEL Split YK
AR R SCAE R R KN R A X B D E 15 T AE Parquet H1, DL RowGroup A 3t 4 HL 3
parquet. block. size B¢ '# parquet row group K/, WL & T 43 X A K/, Spark SqlNewHa-
doopPartition RT3 X J& N Parquet A2, [FEFERY, Spark M 45 Fh 2 HUECHE IR (5] 4n
Hadoop ., Parquet, JDBC. RDD---) HR4E£ H Y43 DX A 1 A R0 B4 TR B 43 X, B0 47
X HABAEA N, BARAFTEA DA SE 5 b, Spark W AR P L B AE #5445 1B IR AT
AEPEARTR R 73 B, — 0 KW R — DM AT RS, A 2000 KA 2 D AMME 5 IR,
AT AR, IR AT A S

M Parquet A BE T 7EAMo B B3, Parquet 43 i A8 B 278 B, Partitions, 7E Spark
SQL BY¥AS H 1Y SqlNewHadoopPartition 282 4% 7 SparkPartition, £ SqlNewHadoopPartition fY
getPartitions " inputFormatClass 32K " J& Parquet i H1 ¥ ParquetInputFormat, getPartitions H
B inputFormat Y getSplits /& ParquetInputFormat f%) getSplits, £ Spark SQL ' Parquet 78 7 T
SparkPartition [\JH' getSplits I ERINTTH .

‘250 Parquet F£ 54K

ARATNE Parquet JFEHNLIIINZS
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PR AR HE XS G i 46 Sy — R 25 e 90, S 9 Ak R A8 R 5 AR A
IOE
4N, Spark 7E Task $HA4T A 45 HAb B PiAT HAK Task 1Mk 55 32 8 AT < 2047 4 T
Fk

1) TaskDescription 7514k,

2) JFFIME Task AOHCHS

3) Task RIFFIL,

4) RDD 2oL,

L b Spark e S4BT E B )

Spark Z T AHEATIFEL, SEZE A REE NS RA R (W 6C Ty, feRkieH
WG Full GC =4z, RA—H =4 Full GC, ML Task A0 T 1RRES) | D RESEE 170 1Y
FEFT. WL 170 BIE ST,

fH AL =L P AR RSO AIARE 7 Ak Ak 170 AN 4530 15 1 g 23 P 5L AU
Sk, TR L T 2 R SN ST A S AR L .

a) Persist (Checkpoint) FBMELAIE T HIMRITFIML, BN, S247 5 P9 A7 i i fig
SRR JVM M BCH 60% B NAEZS ], LB AF 0P b MLt B 2 T,

b) HaFREHEE M0 R BARAE, WA A T ANTEE, ST Y 8L A
JFHI4k.

Parquet A # F 5L F X )

1E Spark SQL H', Parquet BYJF ST P HIALA AP 5 =X

1) JFEA4: Y ParquetRecordReader 3 4L Al 2 7514k 773 : Spark SQL A9 Parquet 7314k F01
RFFHMEAR HIHFEIS 18], TEPEREDLAL IR, Parquet FPFIAE AP 914 — MR EEAE Spark SQL
P SRR R IHFE 60% ~80% T[],

2) 4k 1 UnsafeRowParquetRecordReader J5 3., It fb i) RecordReader 25 B % 22 1}
¥, HEMEHBERENNAE, XFERE R TIPS P A B, 7E Spark 1Y Sql-
NewHadoopRDD Z&H1 | 415 FF 3 T spark. sql. parquet. enableUnsafeRowRecordReader, Spark £
RIS AR R AR R, W SREE RS B2 ParquetlnputFormat,  enableUnsafeR-
owParquetReader /& true, H. trylnitialize #] 45 6 5 2y, 3k 81 8 — 41k 1k A9 RecordReader,
Bl UnsafeRowParquetRecordReader, UnsafeRowParquetRecordReader d fii FH i Row & Un-
safeRow, UnsafeRow FELIZHEVEAENAE, A 23R —4E, (FHMESNNAE, W GC 1
HFE, WD Java X% T 80P8 40 28 TC 4 B9 A7 % RS BR EAE Parquet SCHA R HAK Y
flat 4% X BT 2 AR 2 OB/ B , BT LU AEE ] Java Object 253 36 i35, whal DLy 4
RZ K258, 7E UnsafeRow H, B IZEEAAE Platform NI , XFERtA W& 5 T 1y 51 Ak A
RFHIAE

JEA 1Y ParquetRecordReader R UnsafeRowParquetRecordReader HHAX g dEw 2 E




Parquet¥!|3\ 17 1%

DA B SOF 904k, AEAE Y RecordReader i FH 2 J5i A4 N A7, b v sk, — kit
row group BHE MR, BB KB T ERE

BT S

AR T Parquet AORH G HEAME &, X Parquet B 5 AT A% 20 FHEA T 28491 LR
Y T Parquet B9 Block Bo'& MG H, Parquet JFPFMLENE, B ATER2E, 2&TT
PLT fi# Parquet 51 ZAA0# A0 AH G J5 3 S LA AN
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9557 Spark SQL W& FRES 1 1 eRiZL

Spark SQL JEANFREEFHLEAER Spark £k, EHEE T DataFrame IXFhRFERIHS:, ARt AT
DMERS3 2 SQL A5 [#( . 1Ml DataFrame J&—FPifi A4 10 i X E S, AT LME
CHME BRI 1 — KR R 15 | Python 15 HAY DataFrame, ANid Spark 7EIHJEZ T A
ZAlAe, TATATLMEFHZS AR Rs S . B . Bula G PEEE# RDD SkF3E ) DataFrame

TE Spark SQL ™, 4t 1 & i N B sR B BE #5147 507 . 5 Spark SQL Y APL AN [a] (1)
IE, DataFrame H (1) P B PRECERVE IR [H1 45 502 Column X142, X UL T DataFrame i 13 51 5k

AUV B9 0 A sXEEEE (A distributed collection of data organized into named columns) , X 5f
7\71‘55@”52%E‘J%ﬁ(ﬁﬁj‘*ﬁ%@@?*ﬁjﬁi&@ﬂo Ban, FLATEERAE DataFrame B975 85, 7T LAFE
IF A P P B R R A T 55 5 8 R BT 34, 30 X FRAT AR A by S A Ml 55 2 R AR AR K
Mo TR AR, T RAETT A SR TR b, XS T R SR B R

<5 Spark SQL A & if £

Spark SQL 7 & & %8 % D

M Spark 1.5. x FFUfi, Spark SQL $&4It 1R iy N E ekl I HFE A org. apache. spark. sql.
functions RI], Spark SQL A& pRACEIAG IR G ek, G k%, H I R g, By ek, %1 e
B, FATERRE, HARECERISeREL, tan, TEACERIL S EART, FATE R BIATT agg A REL,
fEiH count | sum . avg, max, min SRR, TEXPEAR IR IE T I0AE, S TR SEHAETRATRT L
SERBIANE RS EIN BT B g, SEi AR ge i L = T 2 i8R 01T, 7E DataFrame

B API AL E#4AY age PREL, TFIIE Spark 1.6.0 T DataFrame 2877 agg PRETAIRE X

def agg(expr; Column, exprs: Column * ). DataFrame = groupBy( ). agg( expr, exprs : _* )
LI B RECT DU H DataFrame Y agg J7 k88T 2 AT groupBy J7i .
def groupBy(cols: Column * ) ; GroupedData = |

GroupedData( this, cols. map(_. expr) , GroupedData. GroupByType)
f

groupBy FRET IR [BIE N GroupedData , PRI SR HE A GroupedData 2§ K agg .

def agg(expr: Column, exprs: Column * ) : DataFrame = |

toDF( (expr + ; exprs). map( _. expr) )
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TE org. apache. spark. sql. functions £ N4t T K 1 N B BBV £ & M, Bk ]
DAL R 268
1) B4E RS, H countDistinet . sumDistinet 5,
2) A REL, BN sort_array . explode &5, @
3) HIEFEPREC, BIU hour, quarter, next_day 5%,
4) BeERE, AN asin, atan, sqrt, tan, round %, —_—
5) % H A%, B0 row_number, rank 4%,
6) FAFH PR s )41 concat . format_number . regexp_extract &
7) HApR%L, U0 isNan, shal | randn, callUDF 4§,
FS5-1 G T NERBTRRIE LN agg BA KA HAh ok 00T LA B IR 4SS
org. apache. spark. sql. functions,

#5-1 WERHPRABRHRSEH

PR B E X CEE T
approxCountDistinct( e : Column, rsd ; Double ) LR D 3 T
approxCountDistinct(e: Column)
avg(e; Column) IR ] — AN T T E
collect_list(e; Column) R T TR PR, S EE TR
collect_set (e: Column) B Pl TR WSNR, A S EE
corr( columnl ; Column, column2: Column) IR (815 51 14 4 26 R 8
count( e: Column) IR Bl — A2 I R R
countDistinct ( expr:; Column , exprs: Column * ) iR [l —2H H AR R ST R R
first(e; Column) 3B [m]— A~ AR — AN C R I
kurtosis(e: Column) 3R AT — A2 e
last(e: Column) 1R[] —A~2H P i R — IR
max(e; Column) iR [l —2H TR R
mean(e: Column) IR W — A T R BT
min(e; Column) R A —AN2H Hp T R 1 e/ IME
skewness (e: Column) 3R ] — A2 e 3 Y R AHE
stddev(e: Column) [ stddev_samp
stddev_pop(e: Column) IR [l —N2H T Y AR i 22
stddev_samp(e; Column) IR ] — AN T E Y AR 2
sum(e: Column) 3R (8] A 2 e AT (Y A
sumDistinct(e: Column) 3B [ 3k 2 PR R Y A
var_pop(e: Column) AR [l P OC R Ty 2
var_samp( e: Column) 3R 8] — 21 T R AE B Ty 22
variance (e; Column) ] var_samp

Spark SQL Py & & 1 iz f 52 61 )

AT Spark SQL PN pREN FH 241 .
o IITHAAE AT IS, LA Scala A8 Hi 2w F2E A0 7 20 HE
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o A G HLE %M, LA Spark Shell 4% )7 2529,

1. BRITREZZERZRG

NI Scala HFERY T, LL—E W B N RS ITHAE 5 M0, TEHE T & Fh
BErh K Spark B RELRYRIPAAE . FRATX BRI Scala IDE, 45Kt 1] LR H Intelli)
IDEA S5 HAWE I R T H,,

1) BI%E Spark B & X4 SparkConf, iid setAppName 7115 &N HIEF A FR, setMaster
7B BT ALY Spark £EHEAY Master URL, X B BN Local #528, X A3 Spark 2
JPAEARIZTT

val conf = newSparkConf( )
conf. setAppName (" SparkSQLInlineFunction" )

conf. setMaster( " local" )
2) B SparkContext X5, #4# Spark SQL Ay L3,

val sc = newSparkContext( conf)

val sqlContext = new SQLContext(sc)

XA EE MR, ] Spark SQL P pREL, HUHF 2 LA import sqlContext. implicits. _[)
77T A SQLContext TR 45,

3) XEINTF oA LR — e i R E N R IT RS S E R, UL (X5 H
W, ITHGS, RS, TTEEE) ONRLEL FESIBRIE O T 2 IR B R R Z
e Ja il it parallelize (977 A HI 1T 58 RDD 43 ARG X4,

val orderData = Array (

"2016 - 03 -27,000000001 ,00001230,1000" ,
"2016 -03 -27,000000002,00001231,1600" ,
"2016 - 03 -27,000000003 ,00001230,900" ,
"2016 - 03 -28,000000004 ,00001231,19",
"2016 - 03 -21,000000005,00001237 ,450" ,
"2016 - 03 —28,000000006,00001237,3400" ,
"2016 -03 -28,000000007 ,00001231 ,400" ,
"2016 - 03 -28,000000008 ,00001234 ,112" ,
"2016 -03 -26,000000009,00001231,900" ,
"2016 - 03 -26,000000010,00001234,100" ,
"2016 -03 -26,000000011,00001231,1001" ,
"2016 - 03 -28,000000012,00001236,2000" ,
"2016 - 03 -26,000000013,00001231,3500" ,
"2016 - 03 -29,000000014,00001237 ,250" ,
"2016 - 03 -28,000000015,00001231,120" ,
"2016 - 03 -29,000000016,00001238 ,240" ,
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"2016 - 03 —25,000000017,00001231,370" ,
"2016 - 03 —21,000000018 ,00001230,299"

)
val orderDataRDD = sc. parallelize ( orderData ) @

4) Xhlb S5 EE AT AL FRA: B DataFrame, F5E1#E A RDD %4t &y DataFrame, X L%
ZH B String 2R HAE S Y1504 A Row 287

val orderDataRDDRow = orderDataRDD. map(

ToW => i

non

val splited = row. split(" ,")
Row ( splited(0) ,splited(1) ,splited(2) , splited(3). tolnt)

)

val structTypes = StructType ( Array (
StructField (" trade_date" , StringType, true)
StructField (" order_no" , StringType, true) ,
StructField (" product_no" , StringType, true) ,
StructField (" amount" , IntegerType, true)

))

val orderDataDF = sqlContext. createDataFrame ( orderDataRDDRow, structTypes )

5) i Spark SQL 2 {IL A9 1N & pRENT DataFrame JEA7#/E, TFEIEZENE, NEK
B4 B2 Column Xt 42 JF H R 154 4E i R ( Bytecode Generaction, BG) R 7,
£ Spark SQL $AT 9 3 11 0] () i i X DG e (9 28 3k 2Ok R 9 ACRS, s S dndE, R
17,

X BL{d Y Spark SQL N & PR .

® countDistinct PREL: % PREUE N E KRBT IVR G REL, 1R IM4H ORI AL,

® age PREL. XHIEMIEE—RINREINTERSE,

SRIG R TR DataFrame XJEUE AT /08, FeAT4e HIAGETH R g 2 /D F R i .

orderDataDF. groupBy (" trade_date" )
. agg( trade_date, countDistinct{ product_no). as(" product_number" ) )

. show
BT I A B A5

i s B +
‘ trade_date ‘ trade_date ‘ product_number ‘

i s B +
| 2016 —03 -21 | 2016 03 -21 | 2 |

| 2016 - 03 -25 | 2016 - 03 - 25 | 1|
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| 2016 - 03 -26 | 2016 —03 - 26 | 2 |
12016 -03 -27 | 2016 —03 -27 | 2 |
| 2016 -03 -28 | 2016 —03 - 28 | 4 |
12016 -03 -29 | 2016 —03 -29 | 2 |
i s B +

FNTHG— T BRI B B

orderDataDF. groupBy (" trade_date" )

. agg( trade_date ,sum/( amount). as( " sum_amount" ) ). show
BT I AR 4R .

Fom e fomm - fom +

‘ trade_date ‘ trade_date ‘ sum_amount ‘

i s === i +

12016 —03 -21 | 2016 -03 -21 | 749 |

| 2016 -03 -25 | 2016 —03 - 25 | 370 |

| 2016 - 03 -26 | 2016 —03 - 26 | 5501 |

| 2016 -03 -27 | 2016 —03 - 27 | 3500 |

12016 - 03 -28 | 2016 —03 - 28 | 6051 |

| 2016 -03 =29 | 2016 03 -29 | 490 |
o o ——— o +

TEXE: HT Spark BUMUARBIABITIE, X TRERUSHEN G LA AR, XA
LR WA 53k

orderDataDF. groupBy (" trade_date" ).
orderDataDF. groupBy (" trade_date" ).
orderDataDF. groupBy (" trade_date" ).
orderDataDF. groupBy (" trade_date" ).

agg( min{( amount ) )
agg("amount" —>"min" )
agg( Map( " amount" —>"min" ) )

agg(min($" amount" ) )

IRE R N E R AL

e min PREL. WERETIRG R, &REIHPFREL W EIME,

® age PREL. X HLELTTEES M BRI R RGN I, L™ W DataFrame ¥4
Ty, AT RS Ik JE avg, max, min, sum, count (““F-IJH” “HEKAH”
“HROME” CRECT M)

2. BEEXSTHEEE R

ARG HEAT LR A By T H £5 G AN

1) 7E Hive O 5 E X BHEEE S, 1F tbDate H /0283 . 1TH.3E tbStock . 1T HLAH

4% thStockDetail HHZRAH N BB 5%
2) fdif] Spark SQL T Hive i FERIMAT A MG : ATTHR thStock HAYIC AL,




EL N Spark SOLAE EE 5 E O&E

I TT B4 thStockDetail H A1 5188,

3) FEEARGEH, FRATEE T N B PREL sum PRIECK 48 11347 AR R o 0 5 R B RO TR
Rl T1

4) TEMCHET L, FA BT bR ma BRI AP0 BT, JHEND B ()
M T2,

5) BT LEPEMIGET R, B FEA (T1 RPAY theyear) . R AR EE (TI Ry
year_amount) , T2 FH I KA E B4 (max_year_amount) , FCECA ] H T A 1T 5 AEAF Y
W B T 5

1) BrZed 2 B, #id Apache BY Logd) 1% & H & IH BRI,

import org. apache. logdj. { Level , Logger|
Logger. getLogger( " org. apache. spark" ). setLevel ( Level. WARN)
Logger. getlLogger( " org. apache. spark. sql" ). setLevel ( Level. WARN)

2) ¥Rtk HiveContext, X HF7 BT S : 2HT Spark MY RRAS & 5 SZ£F Hive, HIK
Hive FBCE SCIF hive — site. xml B2 A7 %] Spark 3 H 3R AY conf HET

val hiveContext = new org. apache. spark. sql. hive. HiveContext( sc)

3) B R P s
1E Hive A — ML SALEDATA, I TAF G %

create database SALEDATA ;

16/04/28 21 .08 :29 INFO parse. ParseDriver: Parsing command: create database SALEDATA
16/04/28 21.:08:30 INFO parse. ParseDriver: Parse Completed

16/04/28 21:08:37 INFO log. PerfLogger: </PERFLOG method = Driver. run start = 1461848912133
end = 1461848917561 duration = 5428 from = org. apache. hadoop. hive. gl. Driver >

resO ; org. apache. spark. sql. DataFrame = [ result; string]

{8 FH X A4 22 SALEDATA .

use SALEDATA ;

16/04/28 21:09:23 INFO parse. ParseDriver: Parsing command: use SALEDATA
16/04/28 21:09:23 INFO parse. ParseDriver: Parse Completed

16/04/28 21:09:24 INFO log. PerfLogger: </PERFLOG method = Driver. run start = 1461848963818
end = 1461848964117 duration =299 from = org. apache. hadoop. hive. gl. Driver >

resl ; org. apache. spark. sql. DataFrame = [ result; string ]

A thDate, XAFE LT HIM 2,
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create table tbDate (

datelD STRING,

theyearmonth STRING,

theyear STRING,,

themonth STRING,

thedate STRING,

theweek STRING,

theweeks STRING ,

thequot STRING,

thetenday STRING,

thehalfmonth STRING

)  ROW FORMAT DELIMITED
FIELDS TERMINATED BY ',
LINES TERMINATED BY \n ;

16/04/28 21:12:25 INFO parse. ParseDriver: Parsing command: create table thDate ( dateIDSTRING,
theyearmonth STRING , theyear STRING , themonth STRING , thedate STRING , theweek STRING,
theweeks STRING, thequot STRING, thetenday STRING , thehalfmonth STRING) ROW FOR-
MAT DELIMITED FIELDS TERMINATED BY ', LINES TERMINATED BY

16/04/28 21.:12.25 INFO parse. ParseDriver: Parse Completed

16/04/28 21:12 .26 INFO ql. Driver; Starting command ( queryld = root_20160428211225 5868134 —
d61d - 4217 - a584 — 6974a2cel807 ) : create table thDate ( dateID STRING, theyearmonth
STRING, theyear STRING, themonth STRING, thedate STRING, theweek STRING, theweeks
STRING , thequot STRING, thetenday STRING, thehalfmonth STRING) ROW FORMAT DE-
LIMITED FIELDS TERMINATED BY ', LINES TERMINATED BY

16/04/28 21.12 .26 INFO log. Perflogger: </PERFLOG method = Driver. run start = 1461849145766
end = 1461849146808 duration = 1042 from = org. apache. hadoop. hive. gl. Driver >

res4 ; org. apache. spark. sql. DataFrame = [ result; string ]
IR hStock, EAFEE L TITHRMFEER

create table thStock (
ordernumber STRING ,

locationID STRING,

dateID STRING

) ROW FORMAT DELIMITED
FIELDS TERMINATED BY ',
LINES TERMINATED BY \n ;
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16/04/28 21:14.00 INFO parse. ParseDriver; Parsing command: create table thStock (ordernumber
STRING , locationID STRING ,dateID STRING) ROW FORMAT DELIMITED FIELDS TERMI-
NATED BY ', LINES TERMINATED BY

16/04/28 21:14:01 INFO log. PerfLogger: </PERFLOG method = Driver. run start = 1461849240847
end = 1461849241040 duration =193 from = org. apache. hadoop. hive. gl. Driver >

resS ; org. apache. spark. sql. DataFrame = [ result; string]
B5EF thStockDetail, X785 X T ITHAYHA4H .

create table tbStockDetail (
ordernumber STRING

rownum INT,

itemID STRING,

qty INT,

price INT,

amount INT

) ROW FORMAT DELIMITED
FIELDS TERMINATED BY ',
LINES TERMINATED BY \4 ;

16/04/28 21 :15.33 INFO parse. ParseDriver: Parsing command; create table thStockDetail ( ordernum-
ber STRING , rownum INT, itemID STRING,qty INT, price INT, amount INT) ROW FORMAT
DELIMITED FIELDS TERMINATED BY ', LINES TERMINATED BY

1

16/04/28 21 .15 .33 INFO parse. ParseDriver; Parse Completed

16/04/28 21:15:34 INFO log. PerfLogger: </PERFLOG method = Driver. run start = 1461849333222
end = 1461849334086 duration =864 from = org. apache. hadoop. hive. gl. Driver >

res6; org. apache. spark. sql. DataFrame = [ result; string ]

4) 4 BIAn#k thDate. txt. thStock. txt. thStockDetail. txt 3% 3 4~ U4 L £F F thDate . th-
Stock . thStockDetail FH7,

LOAD DATA LOCAL INPATH /root/Downloads/data/ebusiness/tbDate. txt OVERWRITE INTO TA-
BLE tbDate

LOAD DATA LOCAL INPATH /root/Downloads/data/ebusiness/thStock. txt OVERWRITE INTO TA-
BLE tbStock ;

LOAD DATA LOCAL INPATH /root/Downloads/data/ebusiness/thStockDetail. txt OVERWRITE IN-
TO TABLE thStockDetail ;

. XH#T OVERWRITE INTO SEHIFE 25 26 54 18R i H Y .
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5) &gt

TETT B thStock FAIE B LA S 1T B BH 41 3% thStockDetail H ¢ 1E S5 85 ) 5 1) Hh 1% i FH
#I| Spark SQL N pREL, FRATE T H 1Y select AXfIE R AT A,

@ AT thStock HAYICEEL

SELECT * FROM thStock

scala > hiveContext. sql("SELECT * FROM tbStock" ). count;

16/04/28 21.22 .18 INFO parse. ParseDriver: Parsing command: SELECT * FROM tbStock
16/04/28 21.22 .18 INFO parse. ParseDriver; Parse Completed

16/04/28 21.:22.20 INFO Configuration. deprecation : mapred. map. tasks is deprecated. Instead, use

mapreduce. job. maps
16/04/28 21:22:22 INFO mapred. FileInputFormat: Total input paths to process : 1
resl0: Long =21154

@ ETT B4 thStockDetail H Y0 4K .

SELECT * FROM thStockDetail

scala > hiveContext. sql( " SELECT * FROM tbStockDetail" ). count

16/04/28 21 .23 .56 INFO parse. ParseDriver: Parsing command; SELECT * FROM thStockDetail
16/04/28 21:23.56 INFO parse. ParseDriver: Parse Completed

16/04/28 21:23:56 INFO mapred. FileInputFormat: Total input paths to process : 1

resl1: Long =287950

6) HIRGiiT,

AT R FATRE P R AR sum BRIBOR S8 TR AE B4 T A 1 B B SV, (ST N B R
max PREICA ) ) BEAFE A R R R B A

@ A EEARREA B b O B

BEASTT BAR] REXT NS [R R ft, T AR ZLl i 3T #3R thStock FITT BAHH 43 thStock Detail
Y ordernumber FEE AT IEHE

IR 2 b A AR AR R ST T A 1 BV, 1T thDate i L T H IR 4R 28M5 8., W4, H |
HEE, RIS R PRI i 22 g RE IS [a) 2 )i 1704 ﬁlﬁ] Jr LA EEAR PR T T 536 thStock H Y datelD T
PR ID A1 thDate #E475CHK, XFERLTR ZOCHK 3 k3%,

SELECT
c. theyear, b. itemID,
sum(b. amount) as year_amount
FROM
tbStock a, tbStockDetail b,thDate ¢
WHERE a. ordernumber = b. ordernumber AND
a. datelD = c. datelD
GROUP BY c. theyear,b. itemID
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FATHX A~ DataFrame M R iim s T1 MBS L], H year_amount &4 5>
fits PR e A

scala > val DF1 = hiveContext. sql("SELECT c. theyear,b. itemID ,sum(b. amount ) as year_amount FROM @
tbStock a,thbStockDetail b,thDate ¢ WHERE a. ordernumber = b. ordernumber AND
a. datelD = c. dateID GROUP BY ec. theyear,b. itemID" ) ;
16/04/28 21.28 .03 INFO parse. ParseDriver: Parsing command ; SELECT c. theyear,b. itemID,
sum( b. amount ) as year_amount FROM tbStock a, thStockDetail b,tbDate ¢ WHERE
a. ordernumber = b. ordernumber AND a. datelD = c. dateID GROUP BY c. theyear,b. itemID
16/04/28 21.28 .03 INFO parse. ParseDriver; Parse Completed

DF1 ;org. apache. spark. sql. DataFrame = [ theyear string , itemlD ; string , year_amount ; bigint |

scala > DFI. registerTempTable("T1" ) ;

scala > DF1. show

16/04/28 21 .28 ;58 INFO mapred. FileInputFormat ; Total input paths to process:1
16/04/28 21 .28 ;58 INFO mapred. FileInputFormat ; Total input paths to process:1
16/04/28 21:29 .00 INFO mapred. FileInputFormat ; Total input paths to process:1

== ——————— b= == ———————— === ————— -+
‘ theyear ‘ itemID ‘ year_amount ‘
- +———— = +———— +
\ 2006 | ZM5132963W0101 | 698 |
\ 2006 | MD215300610101 | 21102 |
\ 2006 | E2526248175402 | 5162 |
\ 2006 | YA214339030101 | 8291 |
\ 2006 | DF123303080209 | 330 |
\ 2006 | W7214336710201 | 866 |
\ 2006 | DF124390290702 | 1616 |
| 2006 | 7X124385510101 | 299 |
| 2006 | 04424449110101 | 2134 |
\ 2006 | 01326496590101 | 5813 |
\ 2007 | Y1.324467200201 | 2494 |
\ 2007 | (4325338953202 | 1146 |
\ 2007 | YA214373080101 | 8173 |
\ 2007 | BF127121990402 | 12199 |
\ 2007 | YA214352210101 | 5298 |
\ 2007 | Y1.524212313002 | 1423 |
\ 2007 | CLI126361160104 | 696 |
\ 2007 | 24125311990102 | 594 |
\ 2007 | 84526257690112 | 2310 |
\ 2007 | 77627236030106 | 16987 |
ffemmmm===== e e +

only showing top 20 rows
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@ v H AR 1 e K 5 B
TE b A SR 2 EXT theyear #4704, 12 H max AT H B4R KR8 8 B40
RASUF .

SELECT

T1. theyear,

max ( T1. year_amount) as max_year_amount
FROM T1

GROUP BY TI. theyear

BATHE XA DataFrame M RIGAT 3R T2 DIHEEZed A, HA max_year_amount A H&F4F 1)
R S, T .

scala > val DF2 = hiveContext. sql (" SELECT T1. theyear, max( T1. year_amount ) as max_year_amount
FROM T1 GROUP BY TI. theyear" ) ;

16/04/28 21 .32 .44 INFO parse. ParseDriver; Parsing command ; SELECT T1. theyear, max( T1. year_
amount ) as max_year_amount FROM T1 GROUP BY TI. theyear

16/04/28 21 .32 .44 INFO parse. ParseDriver; Parse Completed

DF2 . org. apache. spark. sql. DataFrame = [ theyear: string, max_year_amount ; bigint ]

scala > DF2. registerTempTable( " T2" ) ;

scala > DF2. show;

16/04/28 21:33.12 INFO mapred. FileInputFormat ; Total input paths to process:1

16/04/28 21 .33 .12 INFO mapred. FileInputFormat ; Total input paths to process:1

16/04/28 21:33 .14 INFO mapred. FileInputFormat: Total input paths to process:1

femmmm==== s === +
\ theyear | max_year_amount |
fremmmmm=== e +
\ 2004 | 53374 |
\ 2005 | 56569 |
\ 2006 | 113684 |
\ 2007 | 70226 |
\ 2008 | 97981 |
\ 2009 | 30029 |
\ 2010 | 4494 |
fremmmm==== e +

@ AR BT 1T B R AR (A 1 7 A

HF LRI Rl AR (T1 R theyear) FIGETHH AT EY B BH (T1 £
H year_amount T2 Frpiy max_year_amount )

W T1 A T2 BEATOCHK, HERh T AR S E R, ARSI .

SELECT
T1. theyear,
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T1. itemID
T2. max_year_amount
FROM
T1,T2 @
WHERE T1. theyear = T2. theyear AND
T1. year_amount = T2. max_year_amount

ORDER BY TI. theyear

16/04/28 21 .45 .07 INFO parse. ParseDriver: Parsing command ; SELECT T1. theyear, T1. itemID
T2. max_year_amount FROM T1,T2 WHERE T1. theyear = T2. theyear AND
T1. year_amount = T2. max_year_amount ORDER BY TI. theyear

16/04/28 21 :45:07 INFO parse. ParseDriver ; Parse Completed

16/04/28 21:45.11 INFO mapred. FileInputFormat ; Total input paths to process: 1
16/04/28 21:45:11 INFO mapred. FileInputFormat ;: Total input paths to process:1
16/04/28 21.45 .11 INFO mapred. FileInputFormat; Total input paths to process: 1
16/04/28 21:45.11 INFO mapred. FileInputFormat ; Total input paths to process:1
16/04/28 21 :45:18 INFO mapred. FileInputFormat: Total input paths to process:1
16/04/28 21 :45 .18 INFO mapred. FileInputFormat ; Total input paths to process:1
o o Fomm = +
‘ theyear ‘ itemID ‘ max_year_amount ‘
o o Fomm = +
\ 2004 | JY424420810101 | 53374 |
\ 2005 | 24124118880102 | 56569 |
\ 2006 | JY425468460101 | 113684 |
\ 2007 | JY425468460101 | 70226 |
\ 2008 | £2628204040101 | 97981 |
\ 2009 | Y1.327439080102 | 30029 |
\ 2010 | SQ429425090101 | 4494 |
to————— Fom e Fomm e +

Spark SQL & O iR £

Spark SQL & [ &R £ #f 1A

T AL, AT DAIBRZ N FF 1 R A3 o A i gk, 70 DR 2 (OVER F4)) AT 8 X
—AEE CRERIENITIES ), EXT—AEHTHRAE, AFHEMH GROUP BY FH) X %L
AT, e TE R —47rh [FIHR BEER TSR G 41, AN T5 H k%L, SQL R4 Mk
L GROUP BY #ifjxf —4U{EHITRE (HIU0 sum, avg, count FFHEEAE), XJEIE T4
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Joi, SRS HOR B — 18, ABERIRHR [0 50 iR, HEER R A1,

— MR UL, ARSI O R IEHE PEAE R AR EZ 5 AT BN T R A AT, YT
FeRET S, HVERTS A TECER RARSE Y . Flan, FRATZARYEA R TFHLE N B [ LS i
IOt G Tt AL, HASERTFHLA 5 MORFERS, 2 hFHLE 4 FORREIALS ) SRITE
GREG I S e AIE SR, MR A ORGSR 9 Fkid sk, BlE—fraRsr=4
B GEE

FE LR BT BLZ RAF AR5 AR 22 ) SQL B A AR ME A D () 1] 8T, 1R AR AR 22 8 2% A 4 1) #
BTG EUE B A AR R SR A, BB A R — R e B S L O R TR 1 |
AT eR%, MR s A i AR 2 5y . a1 R - P He e i —4i47, s H
PRECT RN IRAE M ZE IR DS ATIOE, RN TR, FERRA X ERG T,

Spark SQL W A FRATHAE T R E A% 11 pR%L, Wk 5-2 PR .

*5-2 EANEORE
%8
SR 43X P0G SRS, B S RTAT T 1077 50

Rl E o KT IS, HEFCRIRE . B HES AERA B DO Biln, H—2A
LA, Ho#I80E 3 A, IBAEEEHS T T — D ARSI S =4 M7 — ik
T, T ARE A

iR [ R T

3

cume_dist( )

dense_rank ()

lag( Column e, int offset) offset ZRTAYATHIE, WA YA ZATBIFT T offset 47, R IA] null {H

lag( Column e, int offset, Object

defaultValue) R RTT offset Z BTAYATAYME,

W Y RIAT Z HTAAT 0T offset 17, 3R 7] null {5

lag( String columnName , int off-

iR 8] null (B
set)

R YT offset ZRTAIATHIME, WA MFIITZ AT DT offset 17,

lag( String columnName, int off-

iR
set, Object defaultValue) R A null {f

R EHHITT offset ZHTHIFTHIME, AAHRITT ZETAAT T offset 17,

lead ( Column e, int offset)

iR B YHTAT offset Z2 )5 IATRUME,

WNSEE AT Z S AT T offset 17,

iR 8] null (B

lead ( Column e, int offset, Ob-
jectdefaultValue)

RIT Y H{AT offset Z SR ATHLE,

A M /IITZ G T T offset 17,

& [7] null {5

lead ( String columnName, int
offset )

iR FYHTAT offset Z2 )5 IATRYME,

2R Y HIFT Z S5 BIFT DT offset 7,

iR 9] null (B

lead ( String columnName, int

. R IEVYRIAT offset ZJFIIATIOME, W SH11T 25 AT T offset 17, R[] null {5
offset, Object defaultValue)
atileint n) HE—NAEFE DGR E nile 411D (A1 E 4 ), B0, W njE4, H—HSH
’ IS EE 1, BB TI RIS 2, 55 =8R8 H 3, ks —F iR 18 15 4

percent_rank ()

3R DG4 2 ) F SQL A9 percent_rank D

rank ()

R [BIE E 2y X AT A HES

=

row_number( )

iR IR F X A1 IR 515

Spark SQL & I pPRELAYIEIE AT

functionName( ) OVER ( PARTITION BY columnl ,column2, ---columnN ORDER BY
fieldl ,field2 ,field3 ) AS alias;

OVER S 7 AL s S T 11 R BT AR IR A s R, X T A I 5 R A B — A7 AT (]
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BT 4 4 PEIATIO S8, OVER CHET IS 1035 S Pl 2 B VR IIE s, JH Tl A T3 i
BRI G, A OVER SCHET IR HFE 2 (36 T 2, U067 11 R A2 X 4% S 45 o 1 i
HATH TR AEH,

M%&EEL%%y&mkwLﬁu@ﬁﬁ%%%%%ﬂﬁﬁ?%ﬁm@ﬁ%g%ﬁ¢iC)
—5,

Spark SQL & O R HE @S it K61

AR R, K25 G 0 Spark SQL BT H pR%L, 140 row_number( ) |
rank () . percent_rank() . tile, cume_dist, lag. lead 55 PREX, HoiTIEL N AR R 24 % il &
MU, A eHER MAHSCSE T IIRE

1) B H A BOCrE EALE] HDFS REE (Bl BOCr 8RR Bk 5-3 FiR) .

£5-3 FASBEBEER

Prek classNo
Y A studentName
% score

2) Ja 3l Hive metastore Ik, J& 3l Spark shell ,

3) f1# hiveContext, BIEEIEZEFR math_score, ¥ HDFS 7380 CF 2% ) Hive 2088 %
i

4) ST O pR A A TR BRG] 2 0 B IR HE A 1B L

1. BERX DB LEE) HDFS R 345 HDFS 53 #3044 n#i 2] Hive R E*

1) 7€ HDFS Hhalgscffde, Min T,

root@ Master:/usr/local/hive/apache — hive — 1. 2. 1 — bin/bin# hadoop dfs — mkdir - p
/library/SparkSQL/function/mathscore

DEPRECATED; Use of this script to executehdfs command is deprecated.

Instead use thehdfs command for it.

16/04/23 17.35.00 WARN util. NativeCodeLoader: Unable to load native — hadoop library for your

platform. . . using builtin — java classes where applicable
2) BEHE S math_score. txt [AZF] HDFS ) ARRSANT

root@ Master : /ust/local/hive/apache — hive — 1. 2. 1 — bin/bin# hadoop dfs — put
/root/ Downloads/ data/math_score. txt/library/SparkSQL/function/mathscore
DEPRECATED : Use of this script to executehdfs command is deprecated.
Instead use thehdfs command for it.
16/04/23 17.37:40 WARN util. NativeCodeLoader: Unable to load native — hadoop library for your

platform. . . using builtin — java classes where applicable

3) Ja 3l Hive f metastore I} %, fCISUIT,
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root @ Master:/ust/local/hive/apache — hive — 1. 2. 1 — bin/bin# hive — — service metastore > metas-
tore. log 2 >& 1& [1] 4518

4) A Spark % sbin 53l Spark HH#F, WA,

root@ Master : /ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# . /start — all. sh

starting org. apache. spark. deploy. master. Master, logging to /usr/local/spark/spark — 1. 6. 3 - bin —
hadoop2. 6/logs/spark — root — org. apache. spark. deploy. master. Master — 1 — Master. out

Worker2 : starting org. apache. spark. deploy. worker. Worker, logging to /usr/local/spark/spark — 1. 6. 3 —
bin — hadoop2. 6/logs/spark — root — org. apache. spark. deploy. worker. Worker — 1 — Worker2. out

Workerl :starting org. apache. spark. deploy. worker. Worker, logging to /usr/local/spark/spark — 1. 6. 3 —
bin — hadoop2. 6/logs/spark — root — org. apache. spark. deploy. worker. Worker — 1 — Workerl. out

5) #EA Spark (19 bin H3EF, KA. /spark - shell - - master spark://Master: 7077 Ji 5l
Spark — Shell
6) A7 hiveContext |- T3,

scala > val hiveContext = new org. apache. spark. sql. hive. HiveContext( sc)

16/04/23 17 :47 .58 INFO hive. HiveContext : Initializing execution hive,version 1. 2. 1

16/04/23 17 :47 .58 INFO client. ClientWrapper: Inspected Hadoop version:2. 6. 0

16/04/23 17 :47 .58 INFO client. ClientWrapper: Loaded org. apache. hadoop. hive. shims.
Hadoop23Shims for Hadoop version 2. 6. 0

16/04/23 17 :47:59 INFO hive. metastore ; Mestastore configuration hive. metastore.
warehouse. dir changed from file:/tmp/spark — ada2fh30 —77ad —415a — a2d9 — a29f1fe562be/
metastore to file :/tmp/spark — c01e398a —4bc4 —4411 - ab4d — {b7¢5679459 ¢/ metastore

16/04/23 17 :47:59 INFO hive. metastore ; Mestastore configuration javax. jdo. option. ConnectionURL
changed from jdbc :derby ; ; databaseName = /tmp/spark — ada2fb30 —77ad —415a — a2d9 —
a29f1{e562be/metastore ; create = true to jdbe :derby: ; databaseName = /tmp/spark — c01e398a —
4bc4 — 4411 — abdd - tb7¢5679459 ¢/ metastore ; create = true

16/04/23 17 :47 :59 INFO metastore. HiveMetaStore :0 ; Shutting down the object store. . .

hiveContext ; org. apache. spark. sql. hive. HiveContext = org. apache. spark. sql. hive. HiveContext@ 3683c47f

7) ldEdEE, BT,

scala > hiveContext. sql( " create table math_score( classNo STRING , studentName STRING ,score INT)
ROW FORMAT DELIMITED FIELDS TERMINATED BY' | LINES TERMINATED BY' \n' ")

16/04/23 17 .51 .21 INFO parse. ParseDriver; Parsing command ; create table math_score ( classNo
STRING, studentName STRING ,score INT) ROW FORMAT DELIMITED FIELDS
TERMINATED BY' | LINES TERMINATED BY'

1

16/04/23 17:51:21 INFO parse. ParseDriver ; Parse Completed

16/04/23 17:51:26 INFO log. PerfLogger: </PERFLOG method = Driver. run start = 1461405081957
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end = 1461405086780 duration =4823 from = org. apache. hadoop. hive. gl. Driver >

res6 ; org. apache. spark. sql. DataFrame = [ result ; string ]

8) Jn#EXdE, T, @

scala > hiveContext. sql ( " LOAD DATA INPATH' /library/SparkSQL/function/mathscore/math _
score. txt'
INTO TABLE math_score" ) ;
16/04/23 18.:10.:17 INFO parse. ParseDriver: Parsing command : LOAD DATA INPATH
" /library/SparkSQL/function/mathscore/math_score. txt' INTO TABLE math_score
16/04/23 18.:10:17 INFO parse. ParseDriver: Parse Completed

16/04/23 18:10:21 INFO log. PerflLogger: </PERFLOG method = Driver. run start = 1461406217913
end =1461406221416 duration =3503 from = org. apache. hadoop. hive. ql. Driver >

res4 ; org. apache. spark. sql. DataFrame = [ result;string |

BERERIRER T .
ffemmmmm===== e === === +
\ classNo | studentName | score |
o o ——— - +
\ DTSX0001 | Jack | 100 |
\ DTSX0001 | Smith | 95 |
\ DTSX0001 | Lady | 95 |
\ DTSX0001 | Curry | 90 |
\ DTSX0002 | John | 92 |
\ DTSX0002 | Peter | 92 |
\ DTSX0002 | Alex | 85 |
\ DTSX0002 | Lowery | 76 |
\ DTSX0002 | James | 65 |
o o ——— - +

2. ERFEORYERMRASMARZNFIRHZBFRL

AR Z ARG T, FRATEE FH Spark SQL A9 11 pEEL row_number () Gt iTHEH
N B[R] R SR IR, 0 M P T PREY rank () . dense_rank 4831244 %14 K
% 11 PREL percent_rank () #E47T H 20 FbHESS 5 S 10 pREL ntile PRIESCEE 2020 Bl d 42 BRIy
P15y iin Fry A0S O eR AL cume_dist BRECTHE/N T35 T 2 AT AT 85 20 20 N S A T8 L
5 A% 10 R A lag BRBUN TGETHE HONATE F28 0 ATHOME; [0S 1 pR%K lead pRELSETT T
HNAETE n 1709ME,

(1) def row_number( ) : Column

ZPRELS N 1 FFIR R B /N BRI 2 o 40 N TE SR8 . b, FRAT 144 BE i i b
FPHES, A2 B PRN B[R] 27 i i 44 o, AR AR .
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SELECT
classNo , studentName , score ,

row_number( ) OVER ( PARTITION BYclassNo ORDER BY score DESC) AS n
FROM math_score

PATHRAT
- - +—————— +-————+
\ classNo | studentName | score | m |
- - +—————— +-————+
\ DTSX0001 | Jack | 100 | 1
\ DTSX0001 | Smith | 95| 2
\ DTSX0001 | Lady | 95| 3
\ DTSX0001 | Curry | 9| 4]
\ DTSX0002 | John | 92 | 1
\ DTSX0002 | Peter | 92 2
\ DTSX0002 | Alex | 85| 3|
\ DTSX0002 | Lowery | 76| 4
\ DTSX0002 | James | 65| 5
- - +—————— +-————+

ROW_NUMBER () R 5AE R 2, il # Al LUHT Top N A WSET, GIUTM S =&
IRAR IBAN[F] A5 AR BN GETH IS Y TOP 10, 781X HLT 24k B IR b i St iR 44 1 = 44
Al AT .

SELECT tmp. * (

SELECT classNo, studentName , score ,

row_number( ) OVER ( PARTITION BYclassNo ORDER BY score DESC) AS m
FROM math_score ) tmp WHERE tmp <4

(2) def rank( ) : Column FlI def dense_rank( ) : Column

row_number HBIRGEMATHES , (HREHE T P EBAHEME (BanIFssE—4) MR T
R HER, FefiTAT BEZ: 23 52K 1 rank 1 dense_rank HEATHESS , X X AN HER 277 4
—E YRR, rank PRECTEIS B AFZAHSE BT OL T STEA P B T 2605 T dense_rank 7EHF4
FHEEITEB IR AN B T 25 0

FAT 5 3 A% H eREL row_number( ) | rank() . dense_rank () PREIOH 13 B 1 7 HE
281t

row_number( ) . rank() . dense_rank ()& 0 R HMERSEITUWT .

SELECT
classNo, studentName , score ,

row_number( ) OVER( PARTITION BYclassNo ORDER BY score DESC) AS ml ,
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rank ( ) OVER ( PARTITION BYclassNo ORDER BY score DESC) AS 2,
dense_rank ( ) OVER (PARTITION BYclassNo ORDER BY score DESC) AS rn3
FROM math_score

PATHERAT
fremmmm==== e fem=m==== === ==1F
\ classNo | studentName | score | ml | m2| m3 |
fremmmm==== e em===== frem==fmme=ge===p
| DTSX0001 | Jack | 100 | 1| 1| 1|
| DTSX0001 | Smith | 95 | 2 | 2 | 2 |
| DTSX0001 | Lady | 95 | 3] 2| 2
| DTSX0001 | Curry | 90 | 4 | 4 | 3|
| DTSX0002 | Peter | 92 | 1| 1] 1|
| DTSX0002 | John | 92 | 2 | 1| 1|
| DTSX0002 | Alex | 85 | 3] 3| 2]
| DTSX0002 | Lowery | 76 | 4 | 4 | 3|
| DTSX0002 | James | 65 | 50 5| 4]
fremmmm==== e em===== ===t ==F

® rnl ¥ row_number BREVE Y45
® m2 & vank PREVEFHIISS S, BEGS o0 DTSX0001 [HFEZ H, Smith A1 Lady [F]°4 95
gy, JPHERSE 2, RTRIAA 3 N, S7E% 3 B AL, Frlh Curry HEA S 4,
Ja B2 HEA T BRI A T HEAA
® 3 %12 dense_rank FREEFMZE R, PEYS - DTSX0002 fIFELL |, Peter Al John [F]
92 57, IR —, MR ANSE T 20, A2 AJR0HES, Alex 7E47
P IG5 — R I O T AR HEAA 5 2.
(3) def percent_rank( ) : Column
percent_rank PREGETESA NI MHIICRAY rank {6 - 1/ 734N S1T750 - 1, rank_
HI A 5 11 pRAL rank () THE IR P AR 22 A0HES ;. count ST BEYR [ 22 N
#; percent_rank () F3HE YHTICR Y rank {8 - 1/ 702N EATE -1 IE 73 LEHES .

SELECT
classNo , studentName , score ,
rank ( ) OVER ( PARTITION BYclassNo ORDER BY score DESC) AS rank_
count( 1) OVER ( PARTITION BYclassNo) AS count_
percent_rank ( ) OVER (PARTITION BYclassNo ORDER BY score DESC) AS
FROM math_score

PATERNE
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fremmme=== e ffemmmm=== fre==== fre===== e +
\ classNo | studentName | score | rank_ | count_ | m |
e o ——— o +-————- +————- o —— +
| DTSX0001 | Jack | 100 | 1| 4 | 0.0
| DTSX0001 | Smith | 95 | 2 | 4 0.3333333333333333 |
| DTSX0001 | Lady | 95 | 2 | 4| 0.3333333333333333 |
| DTSX0001 | Curry | 90 | 4 | 4 | 1.0
| DTSX0002 | John | 92 | 1| 5 0.0
| DTSX0002 | Peter | 92 | 1| 5| 0.0 |
| DTSX0002 | Alex | 85 | 3| 5| 0.5
| DTSX0002 | Lowery | 76 | 4 | 5| 0.75 |
| DTSX0002 | James | 65 | 5 5 1.0 |
e o ——— o +-————- +————- o —— +

N, DTSX0002 H () Alex [ percent_rank PREL F{E A (3 -1)/(5-1) =0.5, Uil Alex
B HEA S, BIPESL DTSX002 A 50% (—4) “FAEHEHTE Alex ZH,

(4) def ntile(n:Int) ;: Column

ntile PRECH T4 70 AL BGUP I 93  n o, R BUYRETTER Y (8, @R Y A
A, WBRASEINES — MR A, % 10 PR A ntile (2) K50 4L BT A BdiE o3 % 2 R, DA%
classNo 431X, 1R B4 B FT7E Y] A (BEAE R ml 515 % 10 RS atile (3) B4 N 1A B08E 43 1%
3 b, VAKF% classNo 431X, iR B2 57 e U0 A (EAE N m2 31 % 10 pRER ntile (3) BF502H N
B A BG83 R, 3R R AR ) EAE N m3 51

SELECT

classNo , studentName , score ,

ntile(2) OVER ( PARTITION BY classNo ORDER BY score DESC) AS ml ,
ntile(3) OVER( PARTITION BY classNo ORDER BY score DESC) AS m2,
ntile(3) OVER( ORDER BY score DESC) AS rn3

FROM math_score

PATEERIT

ffemmmmm===== e frem=== re==frmm=rm==g;
\ classNo | studentName | score | ml | m2 | m3 |
ffemmmmm===== e frem=== re==frmm=rm==g;
\ DTSX0001 | Jack | 100 1] 1| 1]
\ DTSX0001 | Smith | 95| 1] 1] 1]
\ DTSX0001 | Lady | 95| 2| 2| 1
\ DTSX0002 | John | 2 1] 1] 2]
|

DTSX0002 | Peter | 92 1| 1| 2|




DTSX0001 | Curry | 9| 2| 3| 2

|

\ DTSX0002 | Alex | 85| 1] 2| 3]
| DTSX0002 | Lowery | 76| 2| 2| 3|
\ DTSX0002 | James | 65| 2| 3| 3]
ffemmmmm===== e frem=== re==frmm=rm==g;

o ml ERIEILH T/, RGNS R & BMRHRT F P R i 2 4,

o m2 SEAREPEY S A, AR NSt h S BRHEE S YR 83

o m3 T A ICRAER— D, RGNS S B E 0 R 1 3

PAB el of5], BRLIBESS S DTSX0001 iX—41 R, %41 —3k 4 S st g bl s 2 4y,
XFEREN I R A WAIC SR, FTUEZAF, Jack A1 Smith B &S0 56—k, HM 1,
Lady Fll Curry MRG58 A0 R, FrUMER 2, X250 R gL,

BAVRE AR 2IY F 9GS, 7EPEZS A DTSX0002 X —41 b it 5 Zcic s gl F Ak 2
i, SEREA2Z AR, E—FICRIMALESR — Do R, w2 T8 1 A 3 g%, 52
MNrFA 2 485k, Frlh John, Peter, Alex BYRERN T45 1 N Fh, R {E R 1, Lowery
Al James AL T4 2 Do, Brior A B 2,

5. def cume_dist( ) : Column

cume_dist PRECH FIHE/NTE T YR EATEC S 2 4N BT R B, X 78 SE PRl 55
YpgerpdRE g 0L, e, Gt/ T AR T Y ETH K 9 KO BB L, (T eR AR
cume_dist( ) BT IR EUAE Lowery [F]25 330 2 B A AR B NELRY 5 L, 7EM ml 415
FHE 1 PR%L cume_dist( ) K ffi ] PARTITION BY #&HE 4340, Siit 283 50AE Lowery [R]224)
B HT B NEAEPE O B S e, AR m2 31

SELECT

classNo , studentName , score ,

cume_dist( ) OVER( ORDER BY score DESC) AS rnl ,

cume_dist( ) OVER( PARTITION BY classNo ORDER BY score DESC) AS 2
FROM math_score

PATEERINT

- - +————— - +————- +
\ classNo | studentName | score | ml | m2]|
o ————— o ——— - o —— +————— +
\ DTSX0001 | Jack | 100 | 0. 1111111111111111 | 0.25
\ DTSX0001 | Smith | 95 | 0.3333333333333333 | 0.75
\ DTSX0001 | Lady | 95 | 0.3333333333333333 | 0.75
\ DTSX0001 | Curry | 90 | 0. 6666666666666666 | 1.0 |
\ DTSX0002 | Peter | 92 | 0.5555555555555556 | 0.4
|

DTSX0002 | John | 92 | 0.5555555555555556 | 0.4
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\ DTSX0002 | Alex | 85 | 0.7777777777777778 | 0.6 |
\ DTSX0002 | Lowery | 76 | 0.8888888888888888 | 0.8 |
\ DTSX0002 | James | 65 | Lo/ 10]
o ————— o ——— - o —— +————— +

o 5 rnl JEHL M HT T A IC AR — 20, FSTH = BRI cume_dist IR,

o 5| m2 EMRIEIEY T, S BRI came_dist BUE, BIUNTPEL SN

DTSX0002 3% — 2 i /3 B e 7 HES1 , XE T Lowery 115, HEE 76 4311 2 il (13 5L

A 4 45, DTSX0002 fEICRAFAEN 5 45, FTLLZATH cume_dist {H4 4/5 =0. 8,

(6) def lag(e:Column,offset ; Int, defaultValue ; Any) : Column

lag BREUH TG ONTE B35 n 1708 55— DSECNINA, B ASEONE RS o {7
(AT, BOAN 1), BEASEONBONME (CY1E B5S n 478 NULL I, BCBOAE, WnA+s
€, W NULL) . {15 e& %L row_number () T BEGL b A AL [R5 il 0 By 44, 1EH
rownum 515 S FH %] 11 RREL lag (score, 1) BRIRBEL rp 430 BO7E MG 7] 27 3 B2 W 1 AL A9 [R) 27 19 53
¥, VB il fEJHE O RREL lag(score,2) FRIXHEL Hh 43 BOTE M [R] 27 3 B T 2 57 1Y ) 2 11
o35, AE m2,

SELECT

classNo , studentName , score
row_number( ) OVER ( PARTITION BYclassNo ORDER BY score DESC) AS rownum,
lag(score ,1,0) OVER( PARTITION BYclassNo ORDER BY score DESC) AS rnl,
lag(score ,2) OVER ( PARTITION BYclassNo ORDER BY score DESC) AS rn2

FROM math_score

PATERIE

e o - o B +
\ classNo | studentName | score | rownum | ml | m2 |
e o - o B +
| DTSX0001 | Jack | 100 | 1| 0] nul]
| DTSX0001 | Smith | 95 | 2| 100 |  null |
| DTSX0001 | Lady | 95 | 31 95| 100 |
| DTSX0001 | Curry | 90 | 41 95| 95 |
| DTSX0002 | Peter | 92 | 1| 0] nul]
| DTSX0002 | John | 92 | 21 92| |
| DTSX0002 | Alex | 85 | 3 92| 92 |
| DTSX0002 | Lowery | 76 | 4] 85| 92 |
|

DTSX0002 | James | 65 | 51 76| 85 |
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A DTSX0001 3% A2 Htt T Bt i 14 Jack Heidt, fE b 1 ATANIEAE, I LABLE A {8
AT E R BNy 0, X T Smith R BEAE L 1 174 Jack BiCsR, BTl lag B9{E
A 100,

o Sl m2 A EARM I, HUFEII S DTSX0002 )X —4H, X F John K
b, fEEMWAITAETE, HIA R EBONE, A NULL, XF T James ki, 1E 4
RPITT R Alex YIS, LA lag (64 85,

(7) def lead(e:Column, offset : Int, defaultValue ; Any ) : Column

lead 5 lag A, KRB TGI8 DNTE T n A71H: F—DSHNINH, HoAS

BOMET S n A7 (W3E, BOAN 1), E=ASEBOVEOME (Y15 n 478 NULL B,
BOSRINE, WHRATEE, W NULL) . % 1 PREL row_number () 715 FF g &0 [R] 24 %
B HER , VER rownum 515 8 2 10 BR%L lead (score , 1) R ECHEL Hh 7 FAE 24 A 09 7] 27
DR IE 1 LR RIZE 580, VER mil; (6T 1 pREL lead (score,2) FREXUHEL th 43 B0 AE 24 il
M IF 22 B e 2 Ay R 7B o0, VR m2,

SELECT

classNo , studentName , score ,
row_number( ) OVER ( PARTITION BYclassNo ORDER BY score DESC ) AS rownum,
lead (score ,1,0) OVER( PARTITION BYclassNo ORDER BY score DESC) AS ml ,
lead( score ,2) OVER(PARTITION BYclassNo ORDER BY score DESC) AS rn2

FROM math_score

PATEERANT
+——— - +————— - +————t———— +
\ classNo | studentName | score | rownum | ml | m2 |
+———————- - +————— - +————t———— +
| DTSX0001 | Jack | 100 | 1] 95| 95 |
| DTSX0001 | Smith | 95 | 2] 95| 90 |
| DTSX0001 | Lady | 95 | 3] 90| ol
| DTSX0001 | Curry | 90 | 41 0] nul|
| DTSX0002 | Peter | 92 | 1] 92| 85 |
| DTSX0002 | John | 92 | 2| 85 76 |
| DTSX0002 | Alex | 85 | 3] 76| 65 |
| DTSX0002 | Lowery | 76 | 41 65| null|
| DTSX0002 | James | 65 | 50 0] ol
o ————— o ———— +—————— o ————— ot ———— +

Gl EARGEIEGAT oA, ARIBCIE b o3 B S AT R 22 3 B 2 5 1 A TR 2 1 o3
¥, BIANFEBEHS R DTSX0001 3% 420 Hhoxd T i fie i 19 Jack 2k it, 2K 1 474 Smith #id
%, LA lead F(ER 955 XFT Curry RULAE T 1 AT ANFAAE H AR EBINME, HERO,

G m2 B A2 Kidak, HUZEEYS R DTSX0002 AYiX—ZHH, XFF Lowery i




ark SQL xsEssrzue

R 2 A A W EEBINE, HE - NULL, XFF Alex SRULEE T A4k 2 170 James 1Y
ik, ArlA lead fHM 65,

Spark SQL B 1 % NBA ¥ MlZEMEGEIt RH

THFRATLL 2014 ~2015 F12015 ~ 2016 F£2= NBA H HLFE 0], X% O R EGHEAT B8R 58
T S B
1. NBA ¥ ZEHHE A
NBA # MLBEEAE K VET stat — nba(http://www. stat — nba. com) , 1 a2 I #SIMHL T
XA FEZ= 1 30 32 NBA BRIARYSA I BHE, B ifs Bk 5-3 xR,
Fx5-3 HEMER

ro5 SEQ
BRBAZ R TEAM
w"E SEASON
B R FG
R Fem
W T FGA
BV SIS 3p
ZArERATEL 3PM
ZArERINTFUO 3PA
SiEz i LR FT
S Bk bR FTM
SR T8 FTA
MR REBS
A AR OREB
JE R DREB
Bhg AST
i STL
i A BLK
ESS TO
U FOVLS
Y85y PTS
¥Ry PTLS
3% \4
1Y L

BRBAIA 43 X A5 BN E% 5-4 FiR .,
R5-4 MO XRER

b2 N TEAM
)& S 3 X DIVISION
e UNION
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2. 7f Hive H1N&k NBA EMFHIE, FHEM Spark SQL Eif]
1) ¥ NBA ERBAMSZEAE(S B . NBA BRI/ X A5 BB SO A% % HDFS,
2) 7F Hive FRIEAMERF . NBA BROAMIIZ 2 %504E % (PLAYOFFS_1416) . NBA BRBAfY
SMXA% B (TEAMINFO) @
3) f#ifH Spark SQL 4iil NBA # ML 2840 B
(1) ¥l S 4L %) HDFS,
TEERZZ% Ml ((www. basketball — reference. com) 42t NBA Bk 7 Ji L e Bk 61 . BR
BA. 538, e . g, BETE. BEkREBnTEAEdE. AT LIS o (hip.//
www. basketball - reference. com/leagues/NBA_2017 _totals. html) %% NBA ¥ ¥kiz 3 53 Iy 50 %%
P o BEAE SO FAE 3] HDFS 8 e H T .

hadoop dfs — put . /playOffs1416. csv /library/SparkSQL/function/nba/playoffs1416
hadoop dfs — put . /teamlInfo. csv /library/SparkSQL/function/nba/teaminfo

(2) Ji5h Spark — Shell, AR#E_FIAE B 351G ESMTER

scala > hiveContext. sql( " create external table PLAYOFFS_1416( SEQ INT,TEAM STRING,SEASON
STRING ,FG DOUBLE,FGM DOUBLE,FGA DOUBLE,3P DOUBLE,3PM DOUBLE,3PA
DOUBLE,FT DOUBLE, FTM DOUBLE,FTA DOUBLE,REBS DOUBLE, OREB DOUBLE , DREB
DOUBLE, AST DOUBLE, STL DOUBLE, BLK DOUBLE,TO DOUBLE,FOVLS DOUBLE, PTS
DOUBLE,PTLS DOUBLE,W INT,L INT) ROW FORMAT DELIMITED FIELDS TERMINATED
BY ', LINES TERMINATED BY \n STORED AS TEXTFILE LOCATION
" /library/SparkSQL/function/nba/ playoffs1416 ")

scala > hiveContext. sql ( " create external table TEAMINFO ( TEAM STRING, DIVISION STRING,
UNION

STRING) ROW FORMAT DELIMITED FIELDS TERMINATED BY ', LINES TERMINATED BY
"\ STORED AS TEXTFILE LOCATION /library/SparkSQL/function/nba/teaminf6 ")

1E Spark — Shell H1, 7t if) Hive B4E )3 NBA BRI\ A9 37 % ¥ % ( PLAYOFFS_1416) |
NBA BRBAAYZF X A5 B 38 (TEAMINFO) HhHY%UEIC 74k .

scala > hiveContext. sql( " select count( * )from PLAYOFFS_1416" ). show

to———= +
—
to———= +
| 60
to———= +

scala > hiveContext. sql( " select count( * )from TEAMINFO" ). show




Spark SQL *uEsnFznE

t————= +
I
o= +
| 30
o= +

(3) flif Spark SQL 4tit NBA # MIFEA AT EE

1) 358 AER A 73 IX A5 B Gk Aif)

X PSR, RESCBRRAER EAT A C ¥ 4ats, FRATAT LIRSS I 77 1 H 45 52
BRENAO RS O T AT HE | W MBI TR AR AT, FRAT TR A B E A Rk BA Y 43 XA BTG
B, PR N—A dataFrame, OIS ANTF .

scala > val dataFrame = hiveContext. sql(" SELECT tmp. * ,round( W/ (W +L) ,4) * 100 AS
WR, info. DIVISION , info. UNION FROM PLAYOFFS_1416 tmp JOIN TEAMINFO info ON
tmp. TEAM = info. TEAM" ) ;

253X/~ DataFrame {FWHIGES %, JE 2L IRATE IS X 5K I I 35 .
scala > dataFrame. registerTempTable( " PG_DATA" ) ;

20 dataFrame B97C %%
scala > dataFrame. count( )

16/04/24 18:58:10 INFO scheduler. DAGScheduler: Job 10 finished :count at < console > ;32 ,took
4.206738 s
resll ; Long =60

dataFrame HYICSREUE 60, BIK: NBA BKEAR 8RR (PLAYOFFS_1416) . NBA 3KFA
15X A5 E 3R (TEAMINFO) MRIEEKAZFRICH LIS, LA #Mid%0Ch 60, dataFrame
—ATANC SR AEER A FR |, F8 4 Earr R | Wb E, BED TR, ek
B Eakarth B, SarERIE TR, Tiekar bR SiEkarrh s, SIEkil Tk, AR
Mt . JEY s . BhX, e, E0E. Kk, UM, BES . BiRa . . i
Y. R WR (RS, (M + 1), SRMNERATGRE 4 6/ | FTE s 38k B
JR I AEE

TATE LA FEE M B AR, M DataFrame I A1 2 PG_DATA 25 i)
4N 55+ BAFE NBA 14 ~15 3825 NBA 15 ~ 16 FEFHFECHMM N L, 5. BRBASZ AR,
FE, MR,

hiveContext. sql( " SELECT TEAM,SEASON, WR FROM PG_DATA WHERE TEAM = Golden State

Warriors' " ). show
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ffemmmmmmme===== ffemmmmm===== femmmmmmmm====== +
TEAM | SEASON | WR |
et e o ——— o —— +

Golden StateWarr. . . | 14-15|  81.71000000000001 | @
Golden StateWarr. . . | 15 -16 | 89.02 |
== ———— —————— == ———————— === —————————— +

2) MRIEWEFIZRGEH A TEERES IEA S TRAYERIN . R I8TE S | Frjm Ik or e, X
MG B ar b AR BEAT R HES R 1 R row_number () 253 HER AR HEAA 15 00

scala > val playoffsRankDF = hiveContext. sql(" SELECT TEAM ,SEASON,UNION,W,L,WR,FG,
row_number( ) OVER(PARTITION BY SEASON,UNION ORDER BY W DESC,FG DESC) as rn

FROM PG_DATA" ) ;

playoffsRankDF A i 5 R GATIC SR N AL HG . BROAA PR 2835 FrmIki . My, f
Yy, MR AR ] row_number( ) sREABRAHES m H(5 B
¥4 playoffsRankDF {F:/} Ayl i % PLAYOFFSRANK

scala > playoffsRankDF. register TempTable( " PLAYOFFSRANK" ) ;

A NBA 15 - 16 FEZ 7R P S B R 0E A 225 S BR M5 B0 BA L BRUR .

@ 2] playoffsRankDF {F WIS % PLAYOFFSRANK;

@ HHEERBAHT 8 #HEAS m. FEZE SEASON | /@I UNION £ 41317453

(3 A1 NBA 15 ~ 16 PeFPHH BT 8 SRAYERIAE B, HLFEERBAZFK TEAM | 1E37 W,
3 L, BRAHER m,

@ A1 NBA 15 ~ 16 PEFATBCART 8 SRAYERIAE B, HLFEERBAZFK TEAM, 1E37 W,
T3 L, BRAHER m,

TE_L T B 25 5 Fh 23 B A 4R 2015 ~ 2016 $8B AR P HRHEA T R S ERIME B

NBA15 ~ 16 FEZEPHHEHT 8 sRATHZE AT .

scala > hiveContext. sql( " SELECT TEAM, W ,L,m FROM PLAYOFFSRANK WHERE rn <9 AND
SEASON = 15 - 16" AND UNION = WEST " ). show

Fmmm e Fom————— b ———+
\ TEAM| W/| L| m|
Fmmm e Fom————— b ———+
Golden StateWarr. . . ‘ 73 ‘ 9 ‘ 1 ‘

San Antonio Spurs ‘ 67 ‘ 15 ‘ 2 ‘
Oklahoma CityThu... | 55| 27| 3|

Los Angeles Clippers | 53| 29| 4|
Portland Trail BL.. | 44| 38| 5|
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| Dallas Mavericks | 42| 40| 6|
‘ Memphis Grizzlies ‘ 42 ‘ 40 ‘ 7 ‘
| Houston Rockets | 41| 41| 8|

o —— ot ———+
NBA1S ~ 16 FEF AU RT 8 SR AT 45 U T .

scala > hiveContext. sql( " SELECT TEAM, W ,L,rm FROM PLAYOFFSRANK WHERE m <9 AND
SEASON = 15 -16' AND UNION = EAST " ). show

o +————t————+————+
\ TEAM | W[ L| m]
- - —t————+-———+
| Cleveland Cavaliers | 57 | 25| 1|
| Toronto Raptors |~ 56 | 26 | 2 |
\ Miami Heat | 48 | 34 | 3|
| Atlanta Hawks | 48 | 34 | 4 |
\ Boston Celtics | 48 | 34 | 5|
| Charlotte Hornets | 48 | 34 | 6 |
\ Indiana Pacers | 45| 37| 7|
| Detroit Pistons | 44 | 38 | 8 |
o —— ot ——— ¢+

3) EXHRAE I TE SR eSS, TRATT URIEHEZ i Asfk, $Ribi AR POk A iR
HORIBRBA 1 e 4k A S BRA B HE 4 ik b

BRSO .

@ T4 T1: NBA 15 ~ 16 FEZ:h PLAYOFFSRANK I P i s, WAHE. BKEA
SR, FEEE . IR . M. g, R WEAGH A #H row_number () PR I EK
PAHES m,

@ FAF] T2: NBA 14 ~ 15 3821 PLAYOFFSRANK Ififf R P AgiC %, HAMHE. BREA
SR, T TR . MY, dg . MR BRI row_number () BRECE 1 EK
BAHE#: m,

@ WA T1 A1) T2 ARIEER A4 FR AT 568K

@ MR A NBA BREAHES ik iR 22 S0 525 0, A HG. NBA 14 ~ 15 FEF:5R
A4 PR . NBA 14 ~15 FEZ=RRBAATJRIX Y . NBA 14 ~ 15 282444 LAST_RANK, NBA 15 ~ 16
FEZFHE% CURRENT_RANK |, NBA 15 ~16 FEZ=HE4 Fl NBA 14 ~ 15 FEZHEZ AH R HE 44 ik i
25t DIFF {5 5.,

& ¥ A g F MG 2 RANKDIFFDF

© 11 rank PRECWHES KR 22 5% DIFF 52 BRI AT K IR R EHE 4, 900 2 06 1 453
X | PRI A HE 42 K 2 — 1 BRBA
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NBA ERBAHEA Bk i 22 510 S A if .

scala > val rankDiffDF = hiveContext. sql(" SELECT T2. TEAM,T2. UNION,T2. rn AS LAST_RANK,

T1. m AS CURRENT_RANK, (T2. m - T1. rn) AS DIFF FROM ( SELECT * FROM @
PLAYOFFSRANK WHERE SEASON = 15 —16' )T1 JOIN(SELECT * FROM PLAYOFFSRANK
WHERE SEASON = 14 —15' )T2 ON T1. TEAM = T2. TEAM" ) ;

4 rankDiffDF 73 MHIG B 2% RANKDIFFDF
scala > rankDiffDF. registerTempTable (" RANKDIFFDF" ) ;
i FH rank PREICOHHE A TRIR 22 55 DIFF 57 B F- A Tk I 0 5 HE 4%
D MIfiETFe RANKDIFFDF JE47F# i), M3 98 BR B A Jm Bk B 40 4, Fi2 R HE 4% fik iR 22 57
DIFF FBeitA7R rHES , (i rank () %7 1 BRI B HEZ kRIS AT HER , A iC RN A

F5. NBA 14 ~15 FEZEBRBA 4 FR. NBA 14 ~ 15 FEZ=FROAAT BB . NBA 14 ~ 15 £ FH 4
LAST_RANK . NBA 15 ~16 #£Z=4E4 CURRENT_RANK ., NBA 15 ~ 16 3£ ZHE44 — NBA 14 ~ 15

TR (RIHEA KR 22 5% DIFF) HE4 BKIRIIHES m,
@ iy R TR | PR TRIE S — (Lo =1) RYERBN, WAEALE. BRBAPTE
B . BRIAAAFR

scala > hiveContext. sql (" SELECT t. UNION,t. TEAM FROM( SELECT tmp. * ,rank( ) OVER
(PARTITION BY UNION ORDER BY DIFF DESC) AS rn FROM RANKDIFFDF tmp )t

WHERE t. mn=1"). show

+————- - +
| UNION | TEAM |
+-————— e — +
| WEST| Oklahoma CityThu. ..
EAST | Miami Heat |
fr===== s === +

MGETHRZR AT AR, BT, AR, VD e PR ER B PU AR A
22 PR B R R CKCBA

4) gt M ARZES AR BRavrhoR | BESFRE 1R ) = S ERBA
HAAL R .

@ MAEL o bR FG PEATREFHER, AT 11 R rank () X 8B A b R P47 HE 4

YEH FG_RANK FE
@ WY = ek R 3P PEATREFHEF, (5 0 BEEL rank () XF =20 BR Ay R b 47 HE

%, YER 3P_RANK FEk,
@ WRIEZIIK 4 PTLS AT FHFHET , Al 11 PR rank () X539 e Dk HEA

YEN PTLS_RANK FEx .
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@ M NBA ERBAII7 I %HEZE (PLAYOFFS_1416) 48] NBA 15 ~ 16 ZeZ:00i05%, N
FAAE . BRBANAFR . AP RHEA . —arkar RS | RS HEA

& A AT R RN, R4 PR HEZ 55— ERBL (FG_RANK =1)

© i) = ERarrh R m s BRI, B =20k R HEA 5 —ABkBL (3P_RANK =1)
@ B <FRE S R I ERIA , BI85 2K o e D HEZ 55— EKBA (PTLS_RANK =1) ,

scala > val dataRankDF = hiveContext. sql( " SELECT TEAM ,rank ( ) OVER (ORDER BY FG DESC) AS
FG_RANK, rank( ) OVER( ORDER BY 3P DESC) AS 3P_RANK, rank( ) OVER ( ORDER BY
PTLS ASC) AS PTLS_RANK FROM PLAYOFFS_1416 WHERE SEASON = 15 -16' ")

16/04/24 23 .49 .36 INFO parse. ParseDriver; Parsing command : SELECT TEAM, rank ( ) OVER
(ORDER BY FG DESC) AS FG_RANK,rank( ) OVER (ORDER BY 3P DESC) AS 3P_RANK,

rank () OVER (ORDER BY PTLS ASC) AS PTLS_RANK FROM PLAYOFFS_1416 WHERE
SEASON = 15 - 16'

# dataRankDF 73/ A28 DATARANK

scala > dataRankDF. registerTempTable (" DATARANK" ) ;

AP A PR R = A BRBA .

scala > hiveContext. sql( " SELECT * FROM DATARANK WHERE FG_RANK =1"). show

o - o ——— o +
\ TEAM | FG_RANK| 3P_RANK | PTLS_RANK |
e — o ———— o —————— o ————— +
‘ Golden StateWarr. . . ‘ 1 ‘ 1 ‘ 19 ‘
o — o ————— o —————— o ————— +

AL =7 BRI EKBA

scala > hiveContext. sql( " SELECT * FROM DATARANK WHERE 3P_RANK =1"). show

o - o ——— o +
\ TEAM | FG_RANK | 3P_RANK | PTLS_RANK |
o — o ————— o ————— o ————— +
‘ Golden StateWarr. . . ‘ 1 ‘ 1 ‘ 19 ‘
o — o ————— o —————— o ————— +

AL ~T RE ST fe s A EKRBA -

scala > hiveContext. sql( " SELECT * FROM DATARANK WHERE PTLS_RANK =1"). show
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L X®EpAssE

°f 6 &= Spark SQL UDF 5 UDAF

00| UDF #ik

AP A E X PR (User Define Function, UDF), FF Al LI A O 45 ) A & X R
(UDF) JmABIH P4l (52 B A e i@ ot JAAS AT ), UDF 5 F0 P 5 1Y oR 20— 1
fiii,

Spark SQL H org. apache. spark. sql. functions. scala £ T A9 N B pREL, fUFER G R
o, HHARTR g, HERP R, ARRG AL, BURE, BWH R, TATH KA, G R
S, N, ffiH count, max, min, avg 5N E RECTEIIE, BRM, BoME, CPIESE
B GEiT. H Spark SQL SZHFHY SQL ANSAA R, A I Spark SQL 4241y sk E T REA fiE
WS TR, R BT A R (UDF) JF%& . Spark SQL () UDF 287040 15 34 3
UDF, P A R RS UDAF 45, Horf UDF /R A7 8l e %, 7= A s q s gicdie i s
UDAF 232 Z 58 e sk A, 77 R s Bdatan it

UDF =51

%45 UDF 43k =2

B—L. 45 UDF sREL, ML STR, 45 FE U UDF BREL,

B WM UDF R4, 853 SQLContext V/HF UDF, 7E Scala 2. 10. x BRA "', UDF &
B2 v U2 22 M ASEL

=00 5 SQLiIEH], FLHETE SQL WA i il UDF, s {di 1] SQL A 3 Y A 78 ek 4L
—

ARFHF AE XKLL (UDF) 7”434 : Hobby _count %L, #7fFHLL “ " P17,
BV E BN E; Combine PREL, &IF sl, 2 MIANF4E, WH s1 Ao, &2,
BRI 81 + 25 st2Int PREL, A7 H G BEEL; Wsternstate PREL, FIBr45 & 09 745 5 02
TAFAE" CA"" OR" " WA" " AK" /'; manyCustomers PREL, FIWI A ENE 2T KT 2;
stateRegion PREL, FEICICH state HEATALFE; discountRatio PREL, RYTFIFIEM A HL{E ; make-
Struct PREL, ¥f sales, discounts ZH-5 i SalesDiscount Z5#4) ; myDateFilter pR%L, LUEH 8 Ay
AICsR s makeDT PREL, FF 3 AFAF G IFIESE, & 0 AR R Ik AR e Az il A AL 40
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Hobby_count £F %]

PRELAFK . hobby_count, @
PRECNRE: BFATE L <7 UIar, SRJRSRUI R B K
PRI 51 -

1) & X NameHobbies [¥J case class 25, 4% NameHobbies 28R f) Seq &7 & data, i
i sc B parallelize J7i%12 A data (4, JHH toDF () i pY, DataFrame , 2R J5 73 M Rl I A
¢ NameHobbiesTable,,

2) 7 sqlContext. udf 1M} hobby_count A F & L pREL, ¥F4/FELL “,” Yl4r, KY)
I3 I T B R

3) TEIfF}T# NameHobbiesTable AT & 1A HRAE, FTERH 4

import org. apache. spark. { SparkConf,SparkContext |
import org. apache. spark. sql. SQLContext

// 97K App, 55 main J5 ¥
objectMyUDF extends App {
//BCE Spark IBATH A BLE ZHL, setAppName (" MyUDF" ) 27K i I (9 44 150 MyUDF,
setMaster("local[ * ") //Spark FEAR M ZLFEIZTT (F8E A vl FHINZ)
val conf = newSparkConf( ). setAppName (" MyUDF" ). setMaster("local[ * ")

// 38T Spark |1 3C, 3 38 7] Spark SEREAYME— A H

val sc = newSparkContext ( conf)

// ST FETF Spark R 3CAHY SQL R3¢

val sqlContext = new SQLContext(sc)

/MR GA | JE T toDF () B 247 55

import sqlContext. implicits. _

case class NameHobbies ( name : String, hobbies : String )

val data = Seq( NameHobbies (" sasuke" ," jog,code,cook" ) ,

’

"non

NameHobbies (" naruto" ," travel ,dance" ) )

7/ INZREE K HE M A 3, % 4 4 : NameHobbiesTable
sc. parallelize( data). toDF (). registerTempTable (" NameHobbiesTable" )

// WA hobby_count 1 1 2 SCRREL, XA A 5 SCRR B DI RE R A AT LY 7 0 0r SRS
SR IE I I B I i

sqlContext. udf. register( " hobby_count" , (s:String) =>s. split( | ). size)
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// AT HIEAE , K hobby _count ( hobbies ) 4 45 5 5] 5 iy 44 A7 hobby_count, £ Driver [ ] E
4

sqlContext. sql( " select * ,hobby_count( hobbies) as hobby_count from NameHobbiesTable" ). show( )

/AT BT T BRI RE 45 11 Spark BT 3C
sc. stop( )

i
TEARMIZAT, SRAMT PR,

t————= fom - o ————— +

name ‘ hobbies ‘ hobby_count ‘
t————= fom - o ————— +
| sasuke |  jog,code,cook | 3|
| Naruto | travel , dance | 2 |
t————— o ———— o ——— +

Combine %% )

REZFR . combine,

PRECIIRE . Wik s1 Sh7s, Rk s2, FwWERE] sl +82,

PR -

1) % X NullTable {9 case class 25, #J# NullTable Z5%If) Seq ££ 5781 data, Eid sc A
parallelize J77&1%A data £, VA toDF () k54 il DataFrame , M ALIGRS 2 NullTable

2) TE sqlContext. udf F1{F M} combine A H & SCeREL, W s1 s, & E <2, 75 W] (5]
sl +82,

3) FEIfEFEE NullTable "R T IERAE, FTER IS

import org. apache. spark. { SparkConf,SparkContext |
import org. apache. spark. sql. SQLContext

objectMyUDF extends App {
val conf = newSparkConf( ). setAppName (" MyUDF" ). setMaster("local[ * ]")

val sc = newSparkContext( conf)

val sqlContext = new SQLContext( sc)
import sqlContext. implicits. _

case classNullTable( strl ; String, str2 ; String )
val data = Seq( NullTable( null," 123" ) ,NullTable( " 123" ,"456" ) )
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// INAHAE P HTE M 3R, 2244 0 : Null Table
sc. parallelize ( data). toDF( ). registerTempTable (" NullTable" )

/R4 3 combine ) 5 SUBREL, A F R SCBRSCHO DI B2 A s1 2925 R[] 2, 75 03 [l @
sl +s2

sqlContext. udf. register( " combine" , (sl ;String,s2 : String) => {if(s1 ==null)s2 else sl +s2})

//PAT A WHERE B combine (strl |, str2) IS5 S B Ay 44 M AB, 1E Driver [ F]EIZ5R
sqlContext. sql( " select combine(strl,str2)as AB from NullTable" ). show( )

sc. stop( )

%
TEARMIBAT, SRR,

+————— +
| AB|
+————— +
\ 123 |
| 123456 |
fremm=== +

Str2Int & % )

PRELAFR . sti2]nt,

PRABCNRE . 747 R AL

BRI HR 191

1) & X Simple ) case class 28, HJH Simple 22 ) Seq HE 575 & data, 1T sc 1Y paral-
lelize 77152 data B8, P toDF () JrikFe#e i DataFrame, 73 BIG AT Simple

2) 7F sqlContext. udf FEM st2Int B B 2 LeREL, K745 B 8,

3) TEI 2 Simple HHATEMRE, F su2lnt(str) FEERINEATH N su2lnt, AT
EIES

4) TEIGEY R Simple FHATEAIERAE, cast & SparkSQL N & pR%EL, A IFTENZ,

import org. apache. spark. { SparkConf,SparkContext |
import org. apache. spark. sql. SQLContext

objectMyUDF extends App {
val conf = newSparkConf( ). setAppName (" MyUDF" ). setMaster( " local[ * |")
val sc = newSparkContext ( conf)

val sqlContext = new SQLContext(sc)




Spark SQL *uEsnFznE

import sqlContext. implicits. _
case class Simple( str: String)

val data = Seq( Simple("12" ) ,Simple("34" ) ,Simple( "56" ) ,Simple( " 78" ) )

//IMERE A 2%, 34K - Simple
sc. parallelize ( data). toDF( ). registerTempTable (" Simple" )

//TEM A su2Int B L E SCRREL, IXAS A 5E SRR DTRE R K 4 R 5% R 5

sglContext. udf. register( " str2Int" , (s;String) =>s. tolnt)

//PATA HERE B st2Int (str) Y455 A4 4 su2Int, 7€ Driver [ FTENZE
sqlContext. sql( " SELECT str2Int( str) AS str2Int FROM Simple" ). show( )

//PATEWIHRAE 7 Driver LATENSESR , Hoirh cast &y SparkSQL 1) P B PR %L
sqlContext. sql(" SELECT cast(str AS Int) FROM Simple" ). show( )

sc. stop( )

%
TEARMIZTT, FRMWT R,

+—
| su2lnt |
+———
|12
| 34
|56
78
|90

to———+

+-—+
| sur |
+-—+
| 12|
| 34]
| 56 |
| 78|
| 90 |

+——+
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Wsternstate &5 £§

PRELAFR . westernState, ALl % & & 0@ TR ENAMEE LI CA (California) . H#) @
XM OR (Oregon) . fEEXTHHM WA ( Washington) . FFi3rin AK ( Alaska)

PREIIRE . A IGEITHIA B A SR %, AR S EG ID, 4, BEW, fring
%ﬁ, FrFEM | Horp CA 23 E A48 e WA ( California) . AZ S ZE TR N (Arizona) , MA
JEE B FEIM (Massachusetts) o A7 (911 5S84 1) DU M 09 B2 g S0 s (6 fn A 4 e
A CA (California) | XM OR ( Oregon) 4B BRI WA ( Washington ) | BT 457 397 a1
AK (Alaska)) . i HE X EE westernState, 5 A I 7E N 250, 1 BB westernState
FIWr A AL S X PO rp, RIZSE A5 HR R B AL S5 72" CA" "OR" "WA" "AK" 1,

pREOR 1 -

1) & X Customer fif] case class 25, #J# Customer FSHIF) Seq FEAZAF & custs, 1T sc A
parallelize 7 EEEA custs B8, W toDF () Fifs il DataFrame , EMHIE R customer-
Table,

2) 7F sqlContext. udf H1{EM westernState B H & LK%, westernState_J&: 1 PR%L, western-
State BETEA—DSH, FIMSEAE R TR R ETE" CA""OR" " WA" "AK" 1,

3) TEIfI £ customerTable AT A HIEAE, HE LREE NIRRT (8 A state
JAHETCAT ORY WA " AKY ) ZEHTERZER.

import org. apache. spark. { SparkConf, SparkContext |
import org. apache. spark. sql. SQLContext

object MyUDF extends App |
val conf = newSparkConf( ). setAppName (" MyUDF" ). setMaster( " local[ * |")
val sc = newSparkContext ( conf)

val sqlContext = new SQLContext(sc)
import sqlContext. implicits. _

case class Customer( id; Integer, name ; String , sales ; Double , discounts ; Double , state ; String )
val custs = Seq( Customer(1," Widget Co" ,120200. 00,0. 00," AZ" ),
Customer(2," Acme Widgets" ,410600. 00,560. 00," CA" ) ,
Customer(3," Widgetry" ,410550. 00,230. 00," CA" ) ,
Customer(4," Widgets R Us" ,410505.00,0.0,"CA" ) ,
Customer(5," YeOldeWidgete" ,500. 00,0. 0," MA" ) )

//INEREE LM 3R |, 3844 < customerTable

sc. parallelize ( custs). toDF( ). registerTempTable (" customerTable" )

// XA BB DI RE IS - B 58 25 7 I AT B R AL & 7E" CA" ,"OR" " WA" " AK"
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def westernState ( state ; String) = Seq("CA" ,"OR" ," WA" ," AK" ). contains ( state )

//EM % N westernState 1Y H 7 X EREL, E & westernState 5 _ Z [A]fFAE— 2545 , ;X AE Scala [
TS B FRAE i PREK ( partially function )

sqlContext. udf. register( " westernState" , westernState _)

//PATEHRAE , B SCRRBE X BAE N U8 2548, 7E Driver EFTENZEIR
sqlContext. sql( " SELECT * FROM customerTable WHERE westernState ( state)" ). show( )

sc. stop( )
|

TEAMIZAT, SRR,

AR & T 32 E A A JE WA CA - ( California) . XM OR (Oregon) . &G
WA (Washington) . BFiiinM AK ( Alaska) 33 VUM A4 JB0 25 7l 5 ) S 10 53, 3 FELA ) 5%
AEM AZ (Arizona) . ThEEEZEIM MA ( Massachusetts) ANTEIX DU VG B Hoa, &8
FREEIAFECIN CA HFTAT B B S S e 5%

o —— o o ————— - +
| id | name | sales | discounts | state |
-t +——————— +———————— +———— +
| 2| Acme Widgets | 410600. 0 | 560. 0 | CA |
| 3] Widgetry | 410550. 0 | 230.0 | CA |
| 4 Widgets R Us | 410505.0 | 0.0 | CA |
-t +——————— +———————— +———— +

ManyCustomers & £ )

PR TR manyCustomers,,

PRECIRE . FIWTZE EREUR R R T 2,

BRI A1 -

1) & X manyCustomers FREL, FIWr4s & EUE R KT 2,

2) 7 sqlContext. udf H1 {3 M manyCustomers [ F & S PR %L, manyCustomers 2 i PR %X,
manyCustomers PRELHE A — PS8, HIMAE MWEUE B R T 2,

3) TG customerTable AT A& MR, RIGINZ 04, A MRPTEWSM . BT
SEREL, HAVING FHAJH B & X pR%L manyCustomers 25 1A i % W SE R BUOR T 2 IRIWIE 5%,
G TTENSE R

def manyCustomers( cnt:Long) = cnt >2
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// M4 K manyCustomers [ [ 22 X R %L, & manyCustomers 5 _ 2 [H] £ 4E — 25 4% , iX 7E
Scala P12 B FRAVE D PR %X ( Partially Function )

sqlContext. udf. register( " manyCustomers" , manyCustomers _)

// AT AR, A E R BRI T 0 41U B8 78 Driver L FTED 45
sqlContext. sql(

gl 0w

| SELECT state, COUNT( id ) AScustCount
| FROMcustomerTable

| GROUP BY state

| HAVINGmanyCustomers ( custCount )

nun

. stripMargin ) . show ()

Hrp s stripMargin 1575, RS &2 280 SQL IBERBHRA I, A LAS HE K51
() SQL i H), TEAMLETT, Z2RUTF PR,

fom—pmm———— +

‘ state ‘ custCount ‘

StateRegion & %

PRELAFR . stateRegion,,

PRELTIRE . i BICIC B SR [R] (Y state AYPCECALEE

PREOR 1 -

1) FE X stateRegion @ﬁ, VT 25 2 2808 TR XL, PE35 . ZRdb. P,

2) 1F sqlContext. udf o stateRegion ) HE X REL, stateRegion_%ﬁﬂ K%L, stateRe-
gion RRECPEA—NSHL, FIW g E S EUR TR HIX

3) AEIfaIT 3 customerTable AT A& I HRAE, R4 N BT o X a7 40, Al 89 B B
W stateRegion PRECE M T & X35, Geil & ifjFT eSS R,

//IXA™ A SRR B AR g S B

def stateRegion ( state ; String) = state match |

Case " CA" " AK" " OR” " WA" => n West"
case " ME" n NH" n MAN " RI” " CT” " VT” = > n NOI_thEaSt"
case "AZ" "NM" "CO" "UT" =>"SouthWest"

>
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// M4 K stateRegion Y A %€ X PR%K, 1 stateRegion 5_Z [BIFEAE— 2548  iXFE Scala 115
15 H B FRAE I 6 X ( Partially Function)

sqlContext. udf. register( " stateRegion" , stateRegion _)

//PATEHRAE , B Ak A X2 SC PR FAE 3 2 2544, B stateRegion ( state ) [ 45 S 51 5 1y 44 0
Region , 7£ Driver 4T E[J H 4511
sqlContext. sql(

gt

‘ SELECT SUM (( sales) AS totalSales , stateRegion ( state ) AS Region
| FROM customerTable
‘ GROUP BY stateRegion ( state)

nun

. stripMargin ) . show ()
TEARMIEFT, GERWTT PR

fremmm=== emmm=== +
| totalSales | Region |
frem====== e +
| 1231655.0 | West |
| 500.0 | NorthEast |
| 120200.0 | SouthWest |

to—————— tom————- +

DiscountRatio X %5 )

PR FK . discountRatio,

PRECIRE . SRATFNANEAN BY HUAE,

PR 191

1) % X discountRatio PREL, PN ASHHINEER . Pring#, discountRatio PRELTTH:
Préns, BT e 5 8 E ST E .

2) 7E sqlContext. udf H{EM} discountRatio B H & X PRA%L, discountRatio_J& i PR %L, dis-
countRatio PRELH & ABSEET, Iren&s, Iz,

3) TElfaiS 3 customerTable "PIRAT A MIHRAE, #Xif) ID 25 Irdnx (Fronam/ s
), Gt AITEISE R,

def discountRatio( sales : Double , discounts ; Double ) = discounts / sales

/ /MM discountRatio B H R X PRAL, FE R discountRatio 5 _Z [BIfFfE— 45 #% , iX 7E Scala
FATE A TP PR AE (i PR X ( partially function)

sqlContext. udf. register( " discountRatio" , discountRatio _)
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//PATEEAE B discountRatio( sales , discounts ) FZ5 541 B Ay 44 A ratio, 7E Driver FFTEIZE R
sqlContext. sql(

nun

S

‘ SELECT id, discountRatio( sales , discounts ) AS ratio @
‘ FROMcustomerTable

"nun

. stripMargin ). show( )

TEAMIEFT, GPRUTT TR,

|

| 2| 0.001363857769118.. . |
| 3 ]5.602240896358543F 4 |
| 4] 0.0 |
| 5] 0.0 |

MakeStruct &5 %] )

PRELAFR . makeStruct,

PRECIIRE . MBI R S A S 10 58 % CustomerTable FPAT IR S 845, Irdn & HifE E, B
B AT & A ETE—E BN, B sales A discounts ZHA ¥ SalesDiscount 554

BRI HR 191

1) & X SalesDiscount case class, Hl i aIE S, Jrinswi,

2) & X makeStruct BREL, & AREG ., JrineH, HHEES ., IMEHHA S —1
case class, 4 SalesDiscount case class YE 5 BRELLE ik [B]

3) 7F sqlContext. udf H1{: /M makeStruct B H & L rR%L, makeStruct_J& i PR%EL, makeStruct
PRECHE ABER . Pring i, 1R case class 35,

3) eI customerTable AT A ERAE, i) (B RH. rines) 45k, 4t
HHATATENS R

4) TEIEET customerTable THATE), A& ID JP5, (BHEEH. IrmEm) 25K
sd, TEMSHRA d; REHANFERNGR dhEfRID S, (HESH. rmaes) 450
A sd, GEitArITENSE R,

case class SalesDiscount( sales : Double , discounts : Double )

def makeStruct( sales ; Double, discounts ;: Double) = SalesDiscount ( sales , discounts )




L <sEshFanE

/ /M4 N makeStruct 1 H B X PREL, 1B makeStruct 5_Z [BIFF7E— 2545, IXAE Scala FTE
15 H B FRAE I 6 X ( Partially Function)

sqlContext. udf. register( " makeStruct" , makeStruct _)

/AT EHRPEAE  $F makeStruct ( sales , discounts ) 45 S5 B iy 44 M sd, 7E Driver | FTEPZE
sqlContext. sql( " SELECT makeStruct( sales,discounts) AS sd FROM customerTable" ). show( )

//RERM],s" " stripMargin €17 VE A ERAT , QI ZTFATH
sqlContext. sql(

S
| SELECT id,sd FROM
| (
| SELECT id , makeStruct ( sales, discounts ) AS sd FROM customerTable
| YAS d

"nun

. stripMargin ) . show ()

TEARMIBAT, SRR,

MyDateFilter i £

| [120200.0,0.0
| [410600. 0,560. 0
| [410550.0,230.0
| [410505.0,0.0

[ N N S T

| [500.0,0.0
t———————————= +
fPommfommommommm== 1
| id | sd |
et === +

| 1| [120200.0,0.0] |
| 2[[410600.0,560.0] |
| 3[[410550.0,230.0] |
| 4] [410505.0,0.0] |
| 5] [500.0,0.0] |

fom +

PRELAFR . myDateFilter,
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PRECTNRE . AR 3, WA 02 8 Al iy, Wiakygd 8 A mridicsk, I
MG 8 A kA i tE k4, . At

PRI 9]

1) & X Entry i case class 28, HUGR A w HAFK, B, M Entry 884 Seq 54
i data, 1T sc [ parallelize 777532 A data 235, VA toDF () JriEF i, DataFrame, M
Rl BF 3 entryTable,,

2) S myDateFilter PR%L, fEAHBIFAFH, WHMFAF RS 08 -, R[]
true {H

3) 7E sqlContext. udf H{EM myDateFilter 19 F & X pR%L, myDateFilter_ /2l pE%L, myDa-
teFilter PRECTE A B, #48 HIFAra el 8 A,

4) TEIGI K entryTable "HHAT A HIHRME, A0if) HI7E 8 A Oriicsk, FTENIER,

case class Entry( name ; String, when ; String )

val date = Seq(Entry( " one" ,"2014 -01 -01" ),
Entry (" two" ,"2014 -03 -01" ),
Entry(" three" ,"2014 —08 01" ) ,
Entry (" four" ,"2014 -08 - 15" ) ,
Entry("five" ,"2014 12 — 15" ))

// BSR4 T 3R 3R 44 s entryTable
sc. parallelize( date). toDF (). registerTempTable( " entryTable" )

def myDateFilter( date ; String) = date. contains(" —08 — ")

// M4 A myDateFilter B H & X &%, 1 & myDateFilter 5 _Z [AJfF7E— 254 , iIXTE Scala 15
VR HPBFRAE (i PR 2 ( Partially Function )

sqlContext. udf. register( " myDateFilter" ,myDateFilter _)

7/ AT, B E LR myDateFilter $EHVEE 82, 75 Driver 1 4TERSS
sqlContext. sql( " SELECT * FROM entryTable WHERE myDateFilter( when) " ). show( )

TEAMIBAT, SRWMTIR,

| three | 2014 -08 - 01 |
| four | 2014 —08 - 15 |

fomm - +
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T MakeDT &% )

PRELAA K. makeDT,

%ﬁ%%:J 3ANTFAT TGRSR, DI RRRETT,

1) /EX Purchase fi¥) case class 2, H GBS E NI D, WL ID, HE . BHE, X
&%, % Purchase 287 Seq A48 i pur,

2) A spark [ sqlContext ftzUF5#2S import sqlContext. implicits. _, ¥ —~ RDD
i 5 A — DataFrame

3) il sc 1Y parallelize J5 2 A pur B8, 1V oDF () FEB Y DataFrame , AL
I 2 purchaseTable

4) X makeDT K%, EA=AZE B WP B, B B mhE, wp X =4
TR ERGER, UK,

5) 7£ sqlContext. udf 1M makeDt 1 H & X PREL, makeDt 2l PA %L, makeDt pREL
(AN SR N ) LTI E R e g D Ry [ U e e R K S

6) FEIfRTFR purchaseTable AT A I HRAE, 2440, HIARHEEF X, FTEIH 45

B case class Purchase,

scala > case class Purchase( customer_id ; Int, purchase_id; Int, date ; String, time ;
String , tz ; String , amount ; Double )

defined class Purchase
g A

scala > val pur = Seq( Purchase( 123,234 ,"2007 — 12 — 12" ,"20.50" ," UTC" ,500. 99) ,
| Purchase( 123,247,"2007 12 — 12" ,"15.:30" ," PST" ,300. 22) ,
‘ Purchase (189,254 ,"2007 —12 - 13" ,"00.50" ," EST" ,122. 19),
| Purchase( 187,299 ,"2007 — 12 — 12" ,"07.:30" ," UTC" ,524.37) )
pur: Seq[ Purchase ] = List( Purchase (123,234 ,2007 —12 - 12,2050, UTC,500. 99) ,
Purchase (123,247 ,2007 — 12 — 12,1530, PST,300. 22) ,
Purchase (189,254 ,2007 — 12 - 13,00:50,EST,122.19) ,
Purchase( 187,299 ,2007 — 12 — 12,0730, UTC,524. 37) )

FA sqlContext. implicits. _BRaCpREL, WA TFA implicits. _, JHHITEE toDF () BF2H2%

scala > import sqlContext. implicits. _

import sqlContext. implicits. _
IR s, KM SR, 48 purchaseTable,

scala > sc. parallelize ( pur). toDF (). registerTempTable (" purchaseTable" )
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makeDT PRELIIINBESE . K 3 DTATHIESGEK, DIZARRRIT,

scala > def makeDT( date; String, time ; String, tz: String) =s" $ date $ time $ tz"

makeDT : ( date ; String, time ; String , tz ; String ) String

M4 A makeDT 19 H E X REL, TEE makeDT 5_Z [BJFAE— 25K, IXTE Scala FTE
P BFRVE W PREL (Partially Function) .

scala > sqlContext. udf. register( " makeDt" ,makeDT _)
resl ; org. apache. spark. sql. UserDefinedFunction =

UserDefinedFunction( < function3 > , StringType , List( ) )

PATEHIHEENE , K makeDT (date, time, tz) AYZ5EEFIEAH N datetime, FE Driver |
FIENZE

scala > sqlContext. sql( " SELECT amount, makeDT ( date ,time,tz) AS datetime FROM
purchaseTable" ). show( )

16/06/05 20:47 :39 INFO scheduler. DAGScheduler: Job 2 finished ;show at < console > :38,
took 0. 704467 s

+———— o +

‘ amount ‘ datetime ‘
+———— o +

| 500.99 | 2007 —12 - 12 2050 UTC

| 300.22 | 2007 -12 -12 1530 PST

| 122.19 | 2007 12 - 13 0050 EST

| 524.37 | 2007 —12 - 12 0730 UTC
+———— o +
scala >val fmt ="yyyy - MM — dd hh;mm z"
fmt ; String = yyyy — MM — dd hh:mm z

PATE R ERE, HP unix_timestamp J2& Spark SQL A9 & pREL, 7E Driver FTENSE

scala > sqlContext. sql(s" SELECT customer_id , unix_timestamp ( makeDt( date , time ,tz) ,
" $ fmt' ) AS UTime,amount FROM purchaseTable" ). show( )

123 | 1197492600 | 500.99 |
123 | 1197502200 | 300.22 |
189 | 1197525000 | 122.19 |
187 | 1197444600 | 524.37 |
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UDAF #F &

A E LR AR (User Defined Aggregation Function, UDAF) , & B1EH T84k 4
G, REUETERGIEM AL LT A CERE, JCBR L, UDF 234 Spark SQL H'¥ Catalyst
ESE ] Expression, AL eval HEERITE A BEDE Row (1 IALH) Row F1 Dat-
aFrame ") Row WA 1Ef EF ), Spark X UDF i 4548 KL, Spark 1.1 stk T, T
UDAF & Spark 1.5 ZEA7 A0, W 1T 4FJLASRRAS, 3601 UDAF A H I A4, o EA KiE
[ Aggregation ZZRMEAE, XML G IATHRAE, W UDF J2X— S 8i EA T4
BPR oA BARR) — SR A REE , BRANT AT A, e — 58 1Y Scala PREL, SEPRIV
M2 ant, @A UDAF B TR 20 Be #7724y, AR e 44t #ig Bk, s@ad UDF
1 UDAF #] LASE BUTAT DI 6E
—> UDAF 4§ — ARG e vh DORAE i AU i A BRI 4558 . B o BN A AT 8T
WX, — BN ALT, BETZREEMXIERIFIZIR . —4> UDAF 447K 1 4k
2K UserDefinedAggregateFunction JFSZELLA T 8 N7k,
® inputSchema: inputSchema 1% [F] StructType, X StructType HY 45 ™ FEAE T XA
UDAF RIS AZS L,
® BufferSchema: BufferSchema 1% [ StructType, iX™ StructType #5417 BeAtHR T X4~
UDAF fy e 455 i — M
e dataType: dataType 7RIt UDAF (3R [EE A HE IS
® deterministic; deterministic iR [0l — 4 /R, AT RS EMAEORET,
UDAF 275 S A il — 2 AH ) Y 45
® initialize: initialize FH THIRILREZ WX (U1 MutableAggregationBuffer) AJ{HE
e update: update TEHTH TH ASTHIREGZ 0P IX (B4 MutableAggregationBuffer) .
® merge: merge HT &M RESZ WX s FA 4t AR 2 MutableAggregationBuffer,,
® evaluate: evaluate F 53X~ UDAF IRZYE, XAMERTFH—ITHIR S S MIXIE,
{51 UDAF AR5 —Fh, —A> UDAF AYSCHI AT LSy B4V sk B s 58
FH P AT LATa] Spark SQL AY L REFEME 1M UDAF, SR 5 18 12 43 Bc 19 44 Fx I8 FH L UDAF

m UDAF =15l

ScalaAggregateFunction if £ )

PRELAFR . ScalaAggregateFunction
PRELTIRE . Goit B RSB AT 500 A0 SR AT B A R T AR ISR A,
BRI 191
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1) & X ScalaAggregateFunction ZJE4k& £ UserDefined AggregateFunction ;
o B SP % inputSchema: iR [F] StructType FB: (B4 4, 7FM2KM) | 4EH Sca-
laAggregateFunction PRELAHNASHL;
o S 1k BufferSchema: 3R [7] StructType FBt (KT 500 AYES B &R FME, #4545 @
Hmy R ScalaAggregateFunction @ﬁﬂ@*lﬂéﬁ%%{ﬁ,
o FA LIy update: WURFEARAT input (955 0 MICRME (RIEHE &8 Ah=s,
1M H. input B A B S BE T 500, WS H AAT I SREEGE W X (buffer) , buffer B #t
550 ANTCRME (IR T 500 fh 89 8 AR A sum fB) , HBIY AT T 500 1 #1 H 4
W ;
o HH LML merge: merge HI T EIFMIANRIEZ X, FE5—DZ XK T 500 A4
BB BORFMEIN 125 A2 vh XK T 500 ARS8 SW0R A, IS4 RA764 3] Mutab-
leAggregationBuffer;
o HAL LI initialize: FIAGILIK T 500 MY H B HORFME N 0, HTHIMR LR E S np
X ( MutableAggregationBuffer) HJ{H ;
o FHI 15 deterministic: W H true, TEZAEM AMERATIR T, ScalaAggregateFunc-
tion A= il —£H A [R] 9 25
o TSI 7k evaluate: ScalaAggregateFunction PRELFE 2T 45 A buffer BI% 0 4>
JLE (RIRT 500 mHHEBUR A sum (H) o X MEEE T BT REG 2 X A{E ;
o FA I F 2 dataType: dataType 78 ScalaAggregateFunction PRI [PI{F 1) 25 AU 2 77
e it
2) & XJIE Customer [ case class 25, H DA AR w0 ID, W44, #5EH . Prindy
B, ITEMEFR .

3) M SparkContext Pk & SQLContext, S A spark B sqlContext B2z 2% import sql-
Context. implicits. _, HF#—1 RDD B4 H—> DataFrame

4) FJ# Customer ZEHIY) Seq -G48 i custs, i sc AY parallelize JTEEEA custs E04E ,
W toDF () J5 i F45 if DataFrame, ffi i customerDF. printSchema ( ) FTEJ Hi customerDF [
Schema 2544, ¥ customerDF 1H: Il customerTable

5) BI# ScalaAggregateFunction SZ 1| mysum, FE sqlContext. udf H1{F M mysum A F & X
UDAF pR%L, KT 500 88808 2n,

6) TEIGAT 3R customerTable PAT A I HEVE, WRIEM 041, AMIPTE M, JAH ScalaAg-
gregateFunction PRELSLH] mysum, & A8 & HETHE KT 500 0965 H 45K A B HE,
SRIGAH ] sqlResult. printSchema( ) ¥TEIZ5 SR 1Y Schema 4544, {#i ] sqlResult. show () 4T E[J & i)

LR
import org. apache. spark. { SparkContext, SparkConf |
import org. apache. spark. sql. { SQLContext, Row |
import org. apache. spark. sql. expressions. { MutableAggregationBuffer,
UserDefined AggregateFunction |
import org. apache. spark. sql. types. { DoubleType , StructType , DataType |
objectmyUDAF {
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class ScalaAggregateFunction extends UserDefinedAggregateFunction |
//HAZEIY ) Double 27

override def inputSchema : StructType = new StructType( ). add( " sales" , DoubleType)

//HAI G5 SR AL Double
override def bufferSchema : StructType = new StructType( ). add( " sumLargeSales" , DoubleType )

override def update ( buffer; MutableAggregationBuffer , input : Row) : Unit = {
val sum = buffer. getDouble(0)
if( ! input. isNullAt(0) ) {
val sales = input. getDouble(0)
7/ 500 A SEHAH R Y 2 X
if(sales >500.0) {

buffer. update (0, sum + sales)

/7B IHGE X
override def merge ( bufferl ; MutableAggregationBuffer, buffer2 ; Row ) ; Unit = bufferl. update (0,
bufferl. getDouble(0) + buffer2. getDouble(0) )

/ /IR A X
override def initialize ( buffer ; Mutable AggregationBuffer) ; Unit = buffer. update(0,0. 0)

// TR E R BRI T, I UDAF S A R —ZH AR R (4 45 1

override def deterministic: Boolean = true

// It UDAF By FZAE N buffer H position 0 B
override def evaluate ( buffer;Row) : Any = buffer. getDouble(0)

// It UDAF 3R [EH £ 25 8 /2 DoubleType
override def dataType; DataType = DoubleType

}

case class Customer( id; Integer, name ; String , sales ; Double , discounts ; Double , state ; String )
def main( args: Array|[ String | ) {
val conf = newSparkConf( ). setAppName (" MyUDAF" ). setMaster("local[ * ]")

val sc = newSparkContext ( conf)
val sqlContext = new SQLContext( sc)
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import sqlContext. implicits. _

val custs = Seq( Customer(1," Widget Co" ,120200. 00,0.00," AZ" ), @
Customer(2," Acme Widgets" ,410600. 00,560. 00," CA" ) ,
Customer(3," Widgetry" ,410550. 00,230. 00," CA" ) ,
Customer(4," Widgets R Us" ,410505.00,0.0,"CA" ),
Customer(5," YeOldeWidgete" ,500. 00,0. 0," MA" ) )

// INEREYE , B A DataFrame

val customerDF = sc. parallelize( custs). toDF( )

//FTENH DataFrame [ schema

customerDF. printSchema( )

//EM R FR , F24 M customerTable

customerDF. registerTempTable (" customerTable" )

// 54514k UDAF

val mysum = new ScalaAggregateFunction( )

//1A] Spark SQL HJZIREVEN R4 4 mysum Y UDAF

sqlContext. udf. register( " mysum" , mysum )

//mysum YEF FH% state 732 )5 HO 5
val sqlResult = sqlContext. sql(

g

‘ SELECT state ,mysum ( sales) AS bigsales
‘ FROM customerTable
| GROUP BY state

""" stripMargin )

sqlResult. printSchema( )

println (")

//1E Driver LFTENH SQL 15 7] A HAT 45 %
sqlResult. show( )
}
|

TEAMIZAT, SRR,

root

‘ ——id; integer( nullable = true)
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‘ —— name ; string ( nullable = true)
‘ ——sales ; double ( nullable = false)
‘ —— discounts : double ( nullable = false )

‘ — — state ; string( nullable = true)

root

‘ — — state ; string ( nullable = true)

‘ —— bigsales : double ( nullable = true)
R o ———— +

‘ state ‘ bigsales ‘

= ———— i ———————— +
| AZ | 120200.0 |

| CA|1231655.0

| MA| 0.0 |

= ———— i ———————— +

GeometricMean 5 £ )

PR FK . GeometricMean

PRECIRE . TR IUT-F- 2418

PREURBI . ABIT RI JE7R T 68 UDAF B miF 5k

1) X GeometricMean Z54k7K £ UserDefined AggregateFunction ;

o LI ik inputSchema: 1R[] StructType F-B (BUE, 7#5288) | 1EH Geometric-
Mean lﬂﬁﬁg%/\%ﬁ,

o 7 9P 1% BufferSchema: iR [A] StructType FB¢ ( (3H%k, KE&A) , (M, FH
A1), VBN GeometricMean BRI v ] 25 SR (19 4H 5

o TSI 71k dataType: dataType 378 GeometricMean PRER [FIE (SR JE 17 5 2

o LI Ik deterministic: HE true, FELAERM AMEAIFTH T, GeometricMean 4 i
— AR 4

o FE I L initialize . FIURAL buffer BYZE 0 NICEENTEUE N 0, IR 1L buffer Y55
1 AT FFUER 0.0, ATHIIHRAREZMIX (MutableAggregationBuffer) [H{H ;

o F I i1 update: buffer FUHTEH 0 DMICHRMERITHEE, MATAEEITTECN 1 1K,
THEUERE RN 15 buffer FURTHS 1 AICREMIFRBUE, Hf buffer 25 1 HITH M
Fe LU AR BFATICRES 0 DIuR BVEUE, K5 AHER LU Y EUE M S S5 A sfe B ;

o TSI T merge: merge HH T AHNREZ WX, BE-TEWNXMEO NIILER
RIS HEUE N 28 A2 oh X A5 0 AT R ENHEUE, 1A G IFRUG M2 b X Y56 0 4
JCRRIHEUE ; FEE— DM IX A 1 ITR RIS BUE S LASE A2 rh X B 5H 1 ot
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RUSEPUE, 1TEREIFLIE MG IXAYES | DICRFUE;

o I L evaluate: GeometricMean PR AR ZGTH 450 M. ¥ buffer AYZE 1 ~JC
2 (HESRUE) VENIREL, buffer 955 0 SO0 HR (BDEITHEUAEREIE) MUCR, ™
FAER IR e, s @

2) HJ%E SparkContext LA & SQLContext, F A spark B9 org. apache. spark. sql. functions.
Hf5 T spark sql 58K N & PREDIRE

3) fdiH sqlContext. range B —A~ DataFrame, HALHE 1 5, 34N id, FpoocEE
U LongType, FIBYEEIZREIM 11 2] 50 (A404550), AL KME RN 1, QIEEEELD
i df,

4) Q5 GeometricMean SZ45 Val gm =new Geometric Mean,

5) H UDAF it& JLMEH{E T — . GeometricMean UDAF FSE4E R, df 19
DataFrame f2 43 id y']ﬁ'}’éﬂ, i FH agg PREC I GeometricMean UDAF PR %% gm, 1E Geometric-
Mean PREL gm HA&E A id FIEME, 1 11 £ 49 FJLAEEE, ARG show FEEREE R,

6) F UDAF i3 JLMEI{E 7k~ GeometricMean UDAF 7£ Spark SQL iEMHEFH, 7
sqlContext. udf HEM gm () A & X UDAF pR%L, #RJ5 df (%) DataFrame R4 id 55340, fiiH
age PRECIA 1520, B AE Spark SQL FEMHE GeometricMean UDAF PR gm, 7E Geomet-
ricMean PREL gm HL A id ZIEUE, 18 11 2 49 BJLAEIME, SR)5 show LRGSR,

—>

import org. apache. spark. { SparkContext, SparkConf}

import org. apache. spark. sql. { SQLContext, Row |

import org. apache. spark. sql. expressions. | MutableAggregationBuffer,
UserDefinedAggregateFunction |

import org. apache. spark. sql. types. _

objectmyUDAF {
classGeometricMean extends UserDefinedAggregateFunction |
7/ ANBIAEZE B Double
def inputSchema :org. apache. spark. sql. types. StructType = StructType ( StructField (" value" , Dou-
bleType) : : Nil)

// A GE R AY— A~ JE Long, —~J2 Double
defbufferSchema ; StructType = StructType ( StructField (" count" , LongType ) : : StructField (" prod-

uct" , DoubleType) : : Nil )

//3R B Z5 SR 25 AL Double
def dataType ; DataType = DoubleType

/RS E R A ERIRTEE T , e UDAF 24— 2 AH [R] () 45

def deterministic : Boolean = true

def initialize ( buffer ; MutableAggregationBuffer) ; Unit = |
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buffer(0) =0L
buffer(1) =1.0

def update ( buffer ; MutableAggregationBuffer , input : Row) : Unit = {
buffer(0) = buffer. getAs[ Long] (0) +1
buffer(1) = buffer. getAs[ Double] (1) * input. getAs[ Double](0)

def merge ( bufferl ; MutableAggregationBuffer, buffer2 : Row) ; Unit = {
bufferl (0) = bufferl. getAs[ Long](0) + buffer2. getAs[ Long] (0)
bufferl (1) = bufferl. getAs[ Double] (1) * buffer2. getAs[ Double] (1)

def evaluate( buffer; Row) ;: Any = {
math. pow (buffer. getDouble( 1), 1. toDouble/buffer. getLong(0) )

%

def main (args ; Array[ String ] ) {
val conf = newSparkConf( ). setAppName (" MyUDAF" ). setMaster( " local[ * ]")
val sc = newSparkContext ( conf)
val sqlContext = new SQLContext(sc)

import org. apache. spark. sql. functions. _

val df = sqlContext. range(11,50)
val gm = new GeometricMean
//—> UDAF {525 ] LASE B4 7F R 50t
df. groupBy (). agg(gm(col("id" ) ). as(" GeometricMean" ) ). show( )

// 1] Spark SQL HJIREEM M 44 gm #9 UDAF

sglContext. udf. register(" gm" ,gm)

//8RJE T I YEC R 45 BRI I UDAF
df. groupBy (). agg(expr( " gm(id)as GeometricMean" ) ). show( )

|
TEAMIZAT, SR AMT PR,
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ffemmmmmmmssmss==== +
| 27. 64711319471532 |
o +
&
o ———— +
‘ GeometricMean ‘
o ———— +

CustomMean & % )

PR FR . CustomMean

PRI E :

T H BRI E . T4 1 Spark SQL 7S B 1 P4 B R &L avg pREICR 3 ASE M {H 1

IiE.

PRIEUR 9]

1) & X CustomMean 47K ZE UserDefinedAggregateFunction ;

o F 7k P H 7k inputSchema: iR [A] StructType F Bt (item, 77 m5.25%1) | YE°N Custom-
Mean Iﬁﬁﬂgﬁﬁ/\i‘ﬁ,

o F L S 7k BufferSchema: % [\l StructType 7Bt ( (SRFME sum, 77828 ) (314K
WHL, KAL), YER CustomMean PRZTAY A ] 45 R 114

o FH I 1 dataType: dataType K75 CustomMean PRI MBS AR 17 R 25 A

o FHA LI 71 deterministic: XK E true, TEAEM AR T, CustomMean 4 il —
AR 45

o F AL L initialize . WIJIHAL buffer 1955 0 NJCZ ISR FE sum & 0, #J15 1L buffer
5 1 AICER AITHEBOREUE S OL, FTHIGR L IRE S vh X (MutableAggregationBuffer)
A1 5

o LI 7L update: buffer BHTES 0 ASTTRAE R RAIE sum, ZA input BEATIUEE O
NICE item AIBUE, B ESRFVE sum A1 item BUEARINAE K87 69K FIE sum; buffer B
B LA ICRE RO B EINE, BiEA input B —1TI0FK, IHHRECH 1, %
buffer 55 1 ANICER A EECE AN E 1 A8 8 H B BRI

o HH LML merge: merge HI T EIFMIANRIEZ X, HEH—DZEMXMH 0 IR
RISRAME sum fin E 55 —ANZ2 b XA 0 AITER BISRFNE sum, 128G IF LS RYZE i X
55 0 ANTTE RISRAME sum; 45— AR XI5 1 AIo R BT HER BRI Em 55
TAGMXAE 1A TTR R BCECRIME, 1RSI LUR R Z XS 1 oo R T
LSS EYIIEIER

o T4 SC P J7 % evaluate: CustomMean PR Fx KB 25 5. ¥ buffer B9 0 4>
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JCE B ESRAME sum BR L buffer (955 1 AIC R BVEIHEE, 18 B HAREE,

a, +a,+a;+ +a,
An: - o

n

2) F4#t SparkContext A J SQLContext, S A Spark fY org. apache. spark. sql. functions. _,
P spark sql 58 KA PN B BRELIRE

3) HH Row ERIMY Seq A 7EHE data, Hor 1 5] 1000 5 F A EUE, W%UE/NT 500,
MR [E] Row (A, BUH) ; WHAEKT 500, WR[E Row (B, %4fH); il sc 1 parallelize 75
EEA data 208, A2 vdd

4) HJEE StructType Z5AAS 41 schema, HITE A ( (key, FAFHIEAD) | (value, TFHEX
HKHY ), B rdd FIAHR A schema B3 sqlContext. createDataFrame /7544 DataFrame df

5) ﬁﬂ@ CustomMean QQWJ customMean

6) 7F Spark SQL i#/a) i fdi FH 3L 4546 J5 1) CustomMean UDAF, df /%) DataFrame #R % key 1)
e, (i agg PRECA ], g aiiE 2 4.

@ %13, FHAE XK CustomMean UDAF 15858 AR 48010 B X customMean, 7
customMean " & A value S EUE, 4353115 Key & A B, value 31]/NF 500 Y58 AR 2555,
T8 Key 4 B i, value 51| KT 500 B9B AL,

@ %52 5. [ Spark SQL P & HF-YIEpREL avg, TE avg HEA value FIEUE, 4311t
B Key i A I, value 1)/NT 500 BYFAN-4%L; 1157 Key 24 B I}, value 312K F 500 BY5A
FHH,

F15 LAY CustomMean UDAF B P K350 R $ R 45 A1 Spark SQL 11 BV K 50 4
avg VAR

import org. apache. spark. { SparkContext, SparkConf}

import org. apache. spark. sql. { SQLContext, Row |

import org. apache. spark. sql. expressions. { MutableAggregationBuffer, UserDefined AggregateFunction |
import org. apache. spark. sql. types. _

objectmyUDAF {

classCustomMean extends UserDefinedAggregateFunction {

/i ABHEZE AL Double
def inputSchema ; StructType = StructType ( Array ( StructField( " item" , DoubleType) ) )

7/ AERI AR sum , & Double 287 Z0 8 A NECH ent, J& Long 257
def bufferSchema = StructType ( Array ( StructField (" sum" , DoubleType) , StructField( " ent" , Long-
Type)))

//UDAF {93& [F{& > Double 27
def dataType : DataType = DoubleType

/RS ER NIRRT | I UDAF 2 AE il —2H A [R] Y 45 51
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def deterministic = true

//sum PIRIE ] 0, ent FIFI{E R O

def initialize ( buffer ; MutableAggregationBuffer) = {
buffer(0) =0. toDouble
buffer(1) =0L

%

[/ AL sum AHIN, FIES ent i 1

def update ( buffer; MutableAggregationBuffer , input ; Row) = |
buffer(0) = buffer. getDouble(0) + input. getDouble(0)
buffer(1) = buffer. getLong(1) +1

def merge ( bufferl : MutableAggregationBuffer , buffer2 : Row) = |
bufferl (0) = bufferl. getDouble(0) + buffer2. getDouble(0)
bufferl (1) = bufferl. getLong(1) + buffer2. getLong(1)

// B4 B A - sum/ ent
def evaluate ( buffer; Row) = { buffer. getDouble(0)/buffer. getLong(1). toDouble |

def main(args; Ar . ray[ String ] ) |
val conf = newSparkConf( ). setAppName (" MyUDAF" ). setMaster( "local[ * ]")
val sc = newSparkContext ( conf)

val sqlContext = new SQLContext( sc)
import org. apache. spark. sql. functions. _

val data = (1 to 1000). map { x ; Int => x match {
case t if t <=500 =>Row (" A" ,t. toDouble)
case t => Row("B" ,t. toDouble)

P
val rdd = sc. parallelize ( data)

val schema = StructType ( Array ( StructField (" key" , StringType ) , StructField( " value" ,DoubleType) ) )

val df = sqlContext. createDataFrame( rdd,schema)

//FAl4k CustomMean , 7€ SQL /A H BBl FH S5 k)5 (1) UDAF

val customMean = new CustomMean( )

df. groupBy("key" ). agg( customMean ( df. col (" value" ) ). as(" custom_mean" ) , avg( " value" )
.as("avg" ) ). show()
}

>



L <sEshFanE

FEAMIETT, FRATT PR

Fom to———= +

‘ key ‘ custom_mean ‘ avg ‘

fem=fmmmmmmm==== f===== +
| A 250.5 [250.5 |
| B 750.5 |750.5 |
-t +————- +

m BelowThreshold £E %5 )

R FR . belowThreshold
PRECINRE . TR A3 20 0 Bl vh R AR AR T 45 8 A T r9 gk, WilRE, WR (Rl

true; 7, JR [ false,

RO Bl

1) 5 X belowThreshold Z54k7K & UserDefined AggregateFunction ;

o F 7 S B 5 ¥ inputSchema: 1% [A] StructType F B¢ ( power, ZEEZEH), 1E N be-
lowThreshold PEXK (115 A S5

o F 7 S )7 ¥ BufferSchema: 1% 9] StructType 7Bt (bool, i /RIEZEHL), 1EN be-
lowThreshold PRER Y ] 25 5 A9 11

o TSI /7% dataType: dataType &7~ belowThreshold & %5 1% M1 {H A% 25 7l 2 45 /R H
R,

o A LI L deterministic: BE true, TEZVEM AAAYHTIE T, belowThreshold £k 1
— AR AR

o TSI A1k initialize . FIER 1L buffer FIEE 0 DNITREA/RIE N false, FH T HIIRILELE
ZEpIX (MutableAggregationBuffer) FA{E ;

o HASLHIT L update: WIREEA input BATHIE 0 DITRANZ, WA buffer 25 0 ~IT
R /RKMES A input TATHIEE 0 NITE power (HER/NT “ -407 T2 HEE
B/, WEZ—H true, B buffer 25 0 NICREN True, B ABIEH REH /)
F U -407 B EdE, WURE true;

o T AL merge: merge T EIHMANREZ N, FE TR PXEO PNILE
A RS 55 A IX B ER 0 N IOTR A /RIEMEZ s, 1A GIF UG g2 b
DXAYER O STCER AT ZRE

o HAR LI evaluate: belowThreshold PRELY I ZI TR L5 RN buffer 955 0 PIT R
AR AT R AHL

2) F4#t SparkContext UL}z SQLContext, ‘F A Spark ) sqlContext Fatat %% #:2% import sql-

Context. implicits. _, FATB— RDD Ba=UEHe i —> DataFrame,

3) i#id sc 1Y parallelize JiEiE A Seq & %5dE, WM toDF () Fif# i DataFrame, df

HFEPIF . group, power,
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4) 4% belowThreshold 2Z41 belowThreshold

5) 7 sqlContext. udf 1 {E M} belowThreshold B H & X pREL, FI Wik A B EE )& & /N F
“ 407

6) df i DataFrame HR#% group 51734, ffi H] agg PRZH 1 belowThreshold UDAF bR £5H] @
Wi A power SN IEUEZA/NT “ -407, AXIIFTENSS

import org. apache. spark. { SparkContext, SparkConf |

import org. apache. spark. sql. { SQLContext, Row |

import org. apache. spark. sql. expressions. | MutableAggregationBuffer,
UserDefinedAggregateFunction |

import org. apache. spark. sql. types. _

object myUDAF |
class belowThreshold extends UserDefined AggregateFunction {
/AT Tnt 287
def inputSchema = new StructType( ). add (" power" , IntegerType )

// I ZEAY R A R AE 2R A
def bufferSchema = new StructType( ). add( " bool" , BooleanType )
/IR IS HY Sy A SR AE R Y
def dataType = BooleanType

J/TEL EM AE RIS , tk UDAF B2 4= B —2H A [R] i 45 51

def deterministic = true

//FIE{E N false
def initialize ( buffer ; MutableAggregationBuffer) = buffer. update (0, false )

”

//ER A bool {ELZZ [H] f
def update ( buffer ; MutableAggregationBuffer , input : Row) = {
if (! input. isNullAt(0) )
buffer. update (0, buffer. getBoolean(0) ‘ input. getlnt(0) <-40)

def merge ( bufferl : MutableAggregationBuffer , buffer2 ; Row) = |
bufferl. update (0, bufferl. getBoolean(0) | buffer2. getBoolean(0) )

def evaluate ( buffer; Row) = buffer. getBoolean(0)

def main( args: Array|[ String | ) {
val conf = newSparkConf( ). setAppName (" MyUDAF" ). setMaster( " local[ * ]")
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val sc = newSparkContext ( conf)

val sqlContext = new SQLContext(sc)

import sqlContext. implicits. _

val df = sc. parallelize (Seq (("a",10),("a",20),("b",30),("b", =50))).toDF ("

group" , " power" )

//324514k belowThreshold, [i] Spark SQL FYZhAE 26 131k UDAF
val belowThreshold = new belowThreshold ()
sqlContext. udf. register( " belowThreshold" , belowThreshold)

//7E Driver FTENZESR
df. groupBy( $" group" ). agg( belowThreshold( $" power" ). alias( " belowThreshold" ) ). show

sc. stop( )
}
i

TEAMIZAT, SRR

o o +

| group | belowThreshold |

m YearCompare i £ )

PRELAFR: YearCompare

PRECIIRE . GEit A AR R AR R B SB IR %

ARG FATHE Spark - Shell H1#5:/E UDAF,

1) B, JH3h Spark HHE, TEAA1TH 5 A Spark — Shell, AT AYZE,

2) EX—HIHEERY case class DateRange, AUGAFE@FE M H M, &1k HI; inMiddle
DIEEX AR AR H AT, R HA7ERR LG HIBT . 2k B2 E], DR A tue fEL,

3) EX—ANHEA(E E K case class Customer, WA EAFS ID 5, ZF, HEMNK,

Frnpis, M4, HEHH,
4) 7 X YearCompare ZE4k7K % UserDefined AggregateFunction ;
® YearCompare FAH J7% subtractOneYear: K% ARIRF [ AE00 8 1, BPJeARE RS TR] H 49 ;
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® YearCompare TG B G AR B previous ; pet YearCompare & AW current H BARGE 4G H 1
Zk WA SIE 1A, FEHE A L8 DateRange HIATERE, B ( KAEMRL
Hi . BFEMZIEH) 1ER previous;
o TSI 71k inputSchema: iR [F] StructType F-Bt (BYEH metric, T7MECEEA) | (B @
[ H, HEAZEA) , YER YearCompare PREL A ASEL;
o F 4k S 7k BufferSchema: 3R 7] StructType 7Bt (A48 E 4 A & sumOfCurrent, 77
SHEEA) | (R ESUSE sumOfPrevious, 1% SEEEAY) 1EN YearCompare PRELI
Hh R4 SR A ;
o H LIk dataType: dataType 37~ YearCompare PRECR [FI{E 2SR V7 502 A
o TSIk deterministic; X'E true, FEZER AMBERIETHE T, YearCompare A2 il{—
ZHAH [F] 1) &5
o F A ST )T 1 initialize: WIUEAL buffer B8 0 D ICEAAFE A E S S sumOfCurrent A
0.0, HIERAL buffer Y% 1 IR LA E A H sumOfPrevious 4 0.0, FTHIIRILE
LG IX (MutableAggregationBuffer) FJ{H ;
o Tk I 1%k update: WRIEA input F7HIEE 1 ICER HIITE current A-4E H AL 14
HH ., & HSTERZ A, WPEE buffer 28 0 NITE A 4R 45 B % B & sumOfCurrent 1
A input 1THIEE 0 NICR B ES metric, HIGITAH4ER BB, WHRIEA input 171
%51 ITER HIHTE previous E4F HIARYE 4G HIH | 2L HEEREZ N, WK buffer 55 1
NI BB A B sumOfPrevious M F A input 170928 0 N IC R 8 4 metric,
RIGEit AR B WU i
o TSI merge: merge FHH T AIFNREZ WX, BHE—ITZWXHE O NILER
1A AF A B ALV I sumOfCurrent 555 22 ol XY 0 S J0 5 94 4R A5 B 400 B i su-
mOfCurrent M/, YEREIFLUG I M IX AT 0 ML R AEH BB E,; HE 1
WX A 1 DNICR A E A S sumOfPrevious 555 —ANZp XA 1 I E
B L AE B AU R sumOfPrevious A, 1ERA I LUG BIZZ sh XSS 1 DIC R B 24F
B
o F S Tk evaluate: YearCompare PREUI IR AT L5000 . WERE M IX A5 1 00
Z B AR B S sumOfPrevious i 0, JIR[F 05 GERZE WX AYEE 1 DITE R 4R
BB S sumOfPrevious A8 0, NIPKEZE i X 926 0 ASJ0 2 B A-4E A5 B AR B sumOf-
Current I EZZMIX A5 1 SR B AR & 40 5 & sumOfPrevious, SR 5 FRLAZE th X
% 1 AICE BN A E S R E sumOfPrevious, ZRJGIELL 100 i1 H G0, EIA4E
] Lb AR B SRR G AR
5) A Spark 1) sqlContext Fatzl#;#22% import sqlContext. implicits. _, FF¥— RDD
i 45— DataFrame
6) HE Seq LAWK IF EMEBHE data, 45 ID 5, K5, WHEMK, Jronmk, M
%, HEHBL
7) 3L sc [ parallelize 77552 A Seq H G S data, P8 toDF () J7 35 % 4 il Dat-
aFrame, i#id dataFrame. printSchema ( ) T El i DataFrame FJ %5+, i id registerTempTable
(" salesInfo" ) J7 4% DataFrame JEM MG BT 5% salesInfo,
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8) T8 H WG Ml current, 3£ 5] 1k, B2 £ pR %K YearCompare , Bt H W8 B current £ A
YearCompare PREY .

9) 1] Spark SQL M yearCompare [ UDAF & %(, M Il B 38 salesInfo % if), 34 H
yearCompare J77%, TE yearCompare J77% & A salesInfo FE 47 . salesInfo A9 H ], 2RJ5H
& AW salesInfo HI5 current HY] | previous HIHFEATHIWT, WRAEASAERY HWERIN, 4
TAFR BRI LA R BTG RIN, SOt RAERm e, TR M AR LR
SRR RA, Bn, FTE AR,

scala > import java. sql. { Timestamp, Date |

import java. sql. { Timestamp, Date |

scala > import org. apache. spark. sql. Row
import org. apache. spark. sql. Row

scala > importorg. apache. spark. sql. expressions. { MutableAggregationBuffer, UserDefinedAggregate-
Function !

import org. apache. spark. sql. expressions. { MutableAggregationBuffer, UserDefined AggregateFunction |

scala > import org. apache. spark. sql. types. _
import org. apache. spark. sql. types. _

Bl case class, UWIF s,

scala > case classDateRange ( startDate : Timestamp , endDate ; Timestamp ) |{
\ 7/ FIWRE—A~ B R AL T4 E B9 H TS
\ def inMiddle  targetDate : Date) : Boolean = |
‘ targetDate. before ( endDate ) &&targetDate. after( startDate )
.
|

defined classDateRange

scala > case class Customer(id; Integer, name ; String , sales ; Double , discounts ; Double , state ; String , sale-

Date:String) //1D 5, 245, G50, 9mdn, JH 44 , £ 65 H 1

defined class Customer

g A 2 XA92E YearCompare, 248K T UserDefined AggregateFunction ;

scala>  classYearCompare( current ; DateRange ) extends UserDefined AggregateFunction {
‘ val previous ; DateRange = DateRange ( subtractOneYear( current. startDate ) ,

‘ subtractOneYear ( current. endDate ) )
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|
\ //TEMI AIZH0F A Double 258 1A Date 255U

\ def inputSchema : StructType = |

\ StructType ( StructField ( " metric" , DoubleType ) : : StructField ( " timeCategory" , Date- @
Type) : : Nil)

}

|
|
‘ // W E) 5 55 2 Double 257

‘ def bufferSchema ; StructType = {

‘ StructType ( StructField ( " sumOfCurrent" , DoubleType ) ; ; StructField
(" sumOfPrevious" , DoubleType) : : Nil )

// 4t UDAF [y 28R [F126 8 Double
def dataType :org. apache. spark. sql. types. DataType = DoubleType

/RS ER NERIETIR T | I UDAF 2 A i — 20 A 5] At 45 51

def deterministic ; Boolean = true

def initialize ( buffer ; MutableAggregationBuffer) ; Unit = |
buffer. update (0,0.0)
buffer. update(1,0.0)

if ( current. inMiddle (input. getAs[ Date ] (1)) ) {

buffer(0) = buffer. getAs[ Double | (0) + input. getAs| Double | (0)
F
if ( previous. inMiddle (input. getAs[ Date ] (1)) ) {

it 1) = it ceibel Denle] (O 4 ceibel Drlil] ()

def merge ( bufferl : MutableAggregationBuffer, buffer2 : Row) : Unit = |
bufferl (0) = bufferl. getAs[ Double | (0) + buffer2. getAs[ Double | (0)

|

|

|

|

|

|

|

|

|

|

|

|

| def update ( buffer ; MutableAggregationBuffer , input : Row) ; Unit = {
|

|

|

|

|

|

|

|

|

|

‘ bufferl (1) = bufferl. getAs[ Double | (1) + buffer2. getAs[ Double ] (1)
|
|
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def evaluate ( buffer: Row) : Any = |
if (buffer. getDouble(1) ==0.0) |
0.0
}else |

(buffer. getDouble (0) — buffer. getDouble( 1) )/buffer. getDouble(1) * 100

7/ A4

private def subtractOneYear( date ; Timestamp ) : Timestamp = |
val prev = new Timestamp ( date. getTime )
prev. setYear( prev. getYear — 1)

prev

defined classYearCompare

Rk, FIARE AR,

scala > importsqlContext. implicits. _ /75 ARaSEE

import sqlContext. implicits. _

A, AR B

scala > val data = Seq( Customer(1," Widget Co" ,120200. 00,0. 00," AZ" ,"2015 -02 - 28" ),

Customer(2," Acme Widgets" ,410600. 00,560. 00," CA" ,"2015 —03 —08" ) ,
Customer(3," Widgetry" ,410550. 00,230. 00," CA" ,"2016 —05 —01" ) ,
Customer(4," Widgets R Us" ,410505. 00,0.0," CA" ,"2016 —05 —04" ),
Customer(5," YeOldeWidgete" ,500. 00,0.0," MA" ,"2016 —08 —15" ) )

data; Seq[ Customer] = List ( Customer ( 1, Widget Co, 120200.0,0.0, AZ,2015 - 02 — 28 ) , Customer
(2,Acme Widgets,410600. 0,560.0,CA,2015 - 03 - 08) , Customer (3, Widgetry,410550. 0,230. 0,
CA,2016 —05 -01) , Customer (4, Widgets R Us,410505.0,0.0,CA,2016 —05 - 04 ) ,Customer(5,Ye
OldeWidgete ,500. 0,0. 0,MA,2016 —08 —15) )

Jn#kE i, 2 BN DataFrame, BIEGHEHELE .

scala > val dataFrame = sc. parallelize ( data). toDF( )

dataFrame ; org. apache. spark. sql. DataFrame = [ ID; int, Name : string, Sales ; double , Discounts ; double,

State ; string , SaleDate ; string |
//FTERH dataFrame fY schema

scala > dataFrame. printSchema( )
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root
| ——1ID:integer( nullable = true)
| —— Name:string( nullable = true)
| —=Sales : double ( nullable = false )
| —— Discounts ; double ( nullable = false )
| —— State ; string( nullable = true)

‘ —— SaleDate ; string ( nullable = true )

//dataFrame MR , 4% N salesInfo
scala > dataFrame. registerTempTable (" salesInfo" )

import java. sql. { Timestamp, Date |

import org. apache. spark. { SparkContext, SparkConf |

import org. apache. spark. sql. { SQLContext, Row |

import org. apache. spark. sql. expressions. { MutableAggregationBuffer,
UserDefined AggregateFunction |

import org. apache. spark. sql. expressions. | MutableAggregationBuffer,
UserDefined AggregateFunction |

import org. apache. spark. sql. types. _

//%65E H G

scala > val current = DateRange ( Timestamp. valueOf( "2016 —01 —01 00:00:00" ) , Timestamp. valueOf
("2016 —10 - 01 00.:00:00" ) )

current ; DateRange = DateRange (2016 —01 —01 00.:00:00. 0,2016 — 10 —01 00:00:00. 0)

/7 SEABI Ak BE BE pRL

scala > val yearCompare = new YearCompare (current )

yearCompare ; YearCompare = $iwC $ $iwC $YearCompare@ 349c¢6b2d

//1a] Spark SQL F T REEENFR W44 4 yearCompare 1Y) UDAF
scala > sqlContext. udf. register( " yearCompare" ,yearCompare )
resl ;org. apache. spark. sql. expressions. UserDefinedAggregateFunction = $iwC $ $iwC $YearCompare

@ 349c6h2d

//FE Driver 4T ENHI 45 R

scala > sqlContext. sql( " select yearCompare ( sales,saleDate ) as yearCompare from salesInfo" ). show( )

16/06/05 17:43 ;32 INFO scheduler. DAGScheduler: Job O finished: show at < console > : 35, took
9.261529 s

‘ yearCompare ‘

>
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m WordCount &5 % )

PRELAFK . computeLength 2 UDAF pR%{ZS wordCount
PRECTIRE . computeLength PRELGE T A FAT R YA ; UDAF pRECE wordCount 58114
NG [R 3
BREOR] . AR BIHE— %% SOL 5 A [ BH# Fl T UDF F1 UDAF, o, UDF 2 Hi3k
THEFFFHRAKE, UDAF W58 iR ge it i YiGe
1) & SparkContext X4 & SQLContext
2) BAUSEPR I RO BdE , #E R bigData,,
3) FETHREEAEHE AN DataFrame; it sc B parallelize J5%1% A bigData £04i; #f big-
DataRDD 54455 RDD [ Row]; 4% StructType A8 68 (PRI, FAFERRM, RUFR2); Hid
sqlContext. createDataFrame 7775 #3 3% bigDataRDDRow, structType ¥4 # DataFrame, ¥ bigDat-
aDF TEM M im B 22 bigDataTable
4) TR UDAF
o TSI )7 1% inputSchema: 3R 1] StructType FEX (i AFRF, FARAEREM, RiFHN
Z5), VE MyUDAF pRECI T ASHL,

o F 7k LB Jy 15 BufferSchema: iR [M] StructType 7Bt (THEOREL, #8288, 2F R
%5), YEA MyUDAF R B 45 5L 0018

o FH I i1k dataType: dataType 378 MyUDAF pREIGER [RI{F (1) 2 AL R AY

o TSI Tk deterministic; W true, TEZEMAMBAIRTHE T, MyUDAF A= il—414H
] 4R

o WA SLIHITIL initialize: WILHATHEORECN 0, TR RAEZ WX (MutableAg-

gregationBuffer) AJ{H ;

o WS update: FEEEA 14T, Bt BOREGT A 1, TEZ WX AL 0 Mt R AT

BB T B 1 AR AR BB
o ARSI 7L merge: merge TG I REZ P, KR 0 PILE
TEUE N E28 — A2 b IXAYSE 0 DICEITEUA, IR 45 R A7 f# 2] MutableAggregation-

Buffer;
o FA I Ik evaluate; MyUDAF bR B 1525 50 buffer B9%5 0 0K (HIH
i B HEORED .

5) SQLContext UDF sZEHIZEE BT HAFAFERAKIE

o 7t sqlContext. udf HEH} computeLength i H & X pREL. FIATRTH, FIHFAFRHE,

o E1Z7E SQL i) H i H computeLength UDF, TEIfGF} 3 bigDataTable H1#xif], 2 if) #.iA]
% . i1 computeLength J7 i3 A K i 4T ENS 25 5
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6) SQLContext UDAF pRELMIZEG N . TR IAINSE T,

® 7t sqlContext. udf T1{F M} wordCount [ H & LeREL, KA1 MyUDAF SEHfE A

® 7t sqlContext. sql i5/a] i | UDAF, TEIfFT 3 bigDataTable F# i), AR & B8] 70 4H
AR 4 | f MyUDAF UDAF sRECSE B3 0EL, (] computeLength J5 314 @
MUK, BT show () 4T Eg 1 25

import org. apache. spark. sql. expressions. | MutableAggregationBuffer,
UserDefined AggregateFunction |

import org. apache. spark. sql. types. _

import org. apache. spark. sql. { Row,SQLContext |

import org. apache. spark. { SparkContext, SparkConf}

/ %k

# i [l Scala JT K EEREB T SparkWordCount ¥

* @ author DT KREHEE T )

s TR hitp . //weibo. com/ilovepains/

* Created by hp on 2016/3/31.

* 3l 1 G2 9IS T A Spark SQL R4 UDF Al UDAF fy ELARfEF «

x F P H 2 XY PR ( User Defined Function, UDF) , BRI A& — 55 BRI BUEIE %, 226r E
B 1) Scala PR,

« F P H B X B4 K% ( User Defined Aggregation Function, UDAF) , PR A G VEH T2 4
&, BERSTE R SRRl 3T B HRAE

*

# SZPR F  UDF 2% Spark SQL H7 1 Catalyst 3125 i Expression , fx X 421815 eval 7722063 5 fi
ARIEHE Row ( BEAL K Row Al DataFrame H1 4 Row A E R )

*

®/
object SparkSQLUDFUDAF {

def main( args: Array|[ String | ) {

/ %%
# 25 1 A B Spark FIBC B X4 SparkConf, 1% B Spark F2/F FE 1T HT B L B 15 8.,
B aniE LT setMaster e i B A2 5 ZAEHE 1Y) Spark FEHEAY Master i URL, U152
A local , WIfRZE Spark 72 FEA BT, R s AL B B AR 22 (1
HA 1 GB BINAT) BIPI# 4
* /

val conf = newSparkConf( ) //f|# SparkConf 42

conf. setAppName (" SparkSQLUDFUDAF" ) /15 & i FFE ¥ B 44 Bk , FERE 732 47 Y W 4 S 1w

LLE B2
// conf. setMaster (" spark ://Master:7077" ) // I} B}, TP TE Spark f-¥:c4
conf. setMaster( "local[ * ]")

VAT




S park SQ L AHESHFRNE

# 25 2 4 . B SparkContext X4

# SparkContext & Spark 25 T4 TIREIME— A [ R Scala,Java Python R #5440 AH —
> SparkContext

# SparkContext A% 0o 1E - #1434k Spark 5 R 518 17 0 T ZE A% 0 4144, A0 4E + DAG-
Scheduler , TaskScheduler . SchedulerBackend

* [A]AT IR 23 11 5T Spark F2)/F1E Master VEMHRR)F 45

# SparkContext J&3&> Spark N T H N 2 CHEE N — 05

*/

val sc = newSparkContext ( conf) //B] & SparkContext X} 4 il i3 1% A SparkConf 5 1] 2 & i

Spark 21T HY BAASHORTC E 15 B

val sqlContext = new SQLContext(sc)//F#E SQL [ F 3¢

/ /RSB A B

val bigData = Array (" Spark" ," Spark" ," Hadoop" ," Spark" ," Hadoop" ," Spark" ," Spark" ," Ha-
doop" , " Spark" , " Hadoop" )

// BT BE A DataFrame

val bigDataRDD = sc. parallelize ( bigData)

val bigDataRDDRow = bigDataRDD. map (item => Row (item) )

val structType = StructType ( Array ( StructField (" word" , StringType , true ) ) )
val bigDataDF = sqlContext. createDataFrame ( bigDataRDDRow , structType )

bigDataDF. registerTempTable( " bigDataTable" ) // {3 B A i Asf 3

/ sk ok
# 3 1 SQLContext ¥t UDF, 7E Scala 2. 10. x KR4S H, UDF bR Ex 22 Al D432 22 5 A
ZH
*/

sqlContext. udf. register( " computeLength" , (input;String) => input. length)

// BAEAE SQL 4] hfd ] UDF, StZ 1 SQL A Sl A & R E—H
sqlContext. sql( " select word ,computeLength( word ) as length from bigDataTable" ). show
// M UDAF
sqlContext. udf. register( " wordCount" ,new MyUDAF)
sqlContext. sql( " select word , wordCount( word) as count, computeLength( word) as length from bigDataT-
able group by word" ). show( )
}
F
/ ok *
* HIRBAR SC L UDAF
®/
classMyUDAF extends UserDefinedAggregateFunction {
/ %k
* 107 A E HAMA AR 26 R
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* @ return
*/
override def inputSchema: StructType = StructType ( Array ( StructField (" input" , StringType , true) ) )

/ k%
* FEFEAT BB ARAE 1) 45 T B2 A B P 5040 110 2 SR DS
* @ return
*/

override def bufferSchema : StructType = StructType ( Array ( StructField (" count" , IntegerType, true) ) )
/ k%

* 35 € UDAF pRETHE 5 3R 7] 4 45 SR 26 A

* @ return

*/
override def dataType:DataType = IntegerType

override def deterministic: Boolean = true

/ %k
* TE Aggregate Z il & 4 EiH0E 470 4 f 45
* @ param buffer
*/
override def initialize ( buffer; MutableAggregationBuffer) ; Unit = { buffer(0) =0

/ k%
 FEBEAT R G BTG , B A 5T A (EER , Xt 20 R 9 3R anfar AT 3157
s« A 2R A #AE , A0 24 T HadoopMapReduce 5% /1) Combiner
* @ param buffer
* @ param input
*/

override def update ( buffer; MutableAggregationBuffer, input: Row) : Unit = |
buffer(0) = buffer. getAs[ Int](0) +1

}

VA X
s B J5 FEA3 AR 24k AT Local Reduce 58 UG 75 B0 T & R ) Merge $4E
* @ param bufferl
* @ param buffer2
* /
override def merge ( buffer] ; MutableAggregationBuffer, buffer2 : Row) : Unit = |
buffer1 (0) = bufferl. getAs[ Int](0) + buffer2. getAs[ Int] (0)
}

/ k%

* 1R [7] UDAF 55 AUiH84s
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* @ param buffer
* @ return
* /
override def evaluate ( buffer; Row) ; Any = buffer. getAs[ Int] (0)
f

TEAMIZET, SP2RITF IR,

F——— F———— +
| Spark [ 5|

| Spark | 5|

| Hadoop | 6 |

| Spark | 5|

| Hadoop | 6 |

| Spark | 5|

| Spark [ 5|

| Hadoop | 6 |

| Spark [ 5|

| Hadoop | 6 |

e Fo————— +
Fo————— to———- Fo————— +

| Spark | 6 | 5|

KEMNG

AFEWIR T Spark SQL UDF 5 UDAF MY, 7ESCRRAE = EREEH, cHl e N B 0 eR 25O
AN —E B R 55 T B, KB AT LA A E LR UDF A4 e SE 3k 45 DI e 1 R &L, 18N
BRI UDAF B HE LR E WAL, RER SER TEIRES, RRIEAER
BEAERERE T A LA
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>

457 & Thrift Server

Spark M 1.1 FFEREEJN T CLI Al Thrift Server, fif% Hive FH IR % 5 # I+ F Spark SQL.,
Spark SQL AJLIVE R —Aor A XA #1514, (/1] JDBC/ODBC By 17 A, 7EXFii T,
283 P SO AT T LA B2 5 Spark SQL #E47 SQL #IAIZE H., M JE/4 5 (R AALAD

AT Thrift B FEAMEE LS Al {4 Thrift Server K5 Spark SQL #4738 H

70| Thrift #F 4

0T Thrift E A A )

Thrift 547 FH Facebook FIMM ARG N 4515 F Z 8] /) RPC {5, 2007 4 Facebook BTk E]
Apache 34, Z 5 KIBMA—Fol R4 . B51EF AIRSS JF A HESE

Apache Thrift— ¥ 1§ 45 6 15 % = R 4 T LAE4E

FATAFB MRS AT AR ZF, . FETF SOAP JH B Web Service, F:T
JSON SRy RESThul 4555, Bl AR &5 7 04 . XML, JSON 4%, 4R XML AH
XHRFURK, fEHCRA%, JSON RBUE/ N, (R AR 5EE

Apache Thrift R 3% D #5805 5 @ SOFEIEMR S, R RS TH 5 ISk, e
BB A G ] I Z R A F P, W Java, C++ . Python, PHP, Ruby, Perl, C
#ARAE  HABRE R T e RIA 2, AN XML A JSON ARFREE /N, X Fmidfk . KB &
MZHF MR EAA I

Spark Thrift Server J& Spark HEZLH i) — AN FFE ¥, Spark Thrift Server i s I, 2
Jri 8l Spark Context, Spark SqlContext, FZYH M =7 Hive HEZEH Y HiveServer2; MMi%H —
Hive HEZEf) HiveServer2 ANUAVEEAEZS Spark Thrift Server f# F, 1 HAE N AP #5210, W] DIE
PeHIE Java JDBC ¥%4% Hive Server2; 4% = Hive HEZL 1Y) HiveServer2 i | ApacheThrift fiY)
PMSOT &, Thrift J& Facebook 523 — s ALY . S5 2 Mg B2 10 5 A9 12 72 IRk 55 8 HT A4
HEZE,

Thrift ASEARE SRR RL | a5z 5 me BAs BSR40 & SR
AR S AR SR IRSSAY; ABRPMIUR Thrife 2 7 i AR 55 v v s A5 8 FH A Sk
TP G € S W (2 ) P 6 T (2 e VO | € eI RO R AL (RS i S e 22 o &
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1. HHEE

Thrift AT & SO RS RIGL A DL J LRSS AL,

1) AR,

® hool: fi/RIE, true BY false, XTI Java MY boolean,

® byte: 8 (AT SHAEL, XFI Java Y byte,

®il6: 16 AT ZEEL, XN Java BY short,

® i32. 32 (VAFFSEEE, XN Java A9 int,

® i64: 64 N ZEEL, XA Java Y long,

® double; 64 {\iF &%, XN Java [ double,

® siring: RN SCA Bl — g AT R , X Java BY String ,

2) ZERIESEAL,

o struct: & XAILRYRIG, RUUT CIEFHRILEAAGE L, 1E Java 12— JavaBean,

3) AAREAL.

® list: XN Java 9 ArrayList,

® set. XNV Java Y HashSet,

® map: XN Java ) HashMap,

4) SERAL,

® exception : XN Java BY Exception,

5) Mkos2RAL.

® service: X ARSS A9,

2. il

Thrift 7] LALE] P RS -5 I 55 S 22 1) 4% e £ DML 2], e A% i sl b G iR &)
G NICA (Text) M| (Binary) fBHEML, NS, REEERMICE, —MBELT
i Z BRI SR DRSO 280, AN R T SCAR SR M, X AR H /
PR R B SEBR TR . W B LT LA
ik Gt ks AT BE S
FRCRERY BRI T g i ks TR
fdFH JSON A 5cHta 4 M ALt A 7 4500 A% i o
HEEHE JSON RS e, 3 H T i AT 5 b .

1) TBinaryProtocol

2) TCompactProtocol

3) TJSONProtocol

4) TSimpleJSONProtocol

3. fEHE

Thrift % FH 1% 524 LT LR,

1) TSocket B ZER 170 PRI, Jems WAL,

2) TFramedTransport —— fiff A AE P 2€ 7 X, ¥ iy RN #EAT & 5, 2L T Java H
i NIO,,

3) TNonblockingTransport

4. R umER

Thrift % WA AR 55 im 28 R DL LR

1) TSimpleServer PR AR MR 55 s v (AR HE R BH 2EC 170,

2) TThreadPoolServer Z LRSS S v i AR MERIBHZES 170,

HARBEZET 2, T s % 7 o
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3) TNonblockingServer ZAREN S A AR ZE 170,

Thrift 5 T1EHL %) )

FATEAT B A XREHE RGN, A BRI E 128 A SR —Fh TR, Ab]
ALl Web 75205258 SQL iy, B0 U B HEIE T Web #2516 R REHE R 56,

TR B HAR, S0 2 —Fh R E ML R U5 R 247119 Hadoop B Spark . T Thrift
Server 1IESEREEIXAMER, M TSt o] LLSEELN Web B9 2K i) Spark SQL, &l 7-1 FizR
Je— M EER 2L Spark SQL AP FHSE B4R, Arbal LA H Thrift Server MIFE :

JDBC/ODBC =» Thrift Server =» Spark SQL =» Hive £i{E & )%E

K 7-1  Spark SQL £V 57 F S Ei2E K

Thrift Server 7 JDBC/ODBC HI Spark SQL Z [H] 243 | —Hatfr 4%, idiid JDBC/ODBC # 1
Piln] Thrift Server, Thrift Server 1i[n] Spark SQL, X F i, 2&{liid JDBC/ODBC i [n]
Oracle %, 1/ @1t JDBC/ODBC A3 F19J717) Thrift Server, 24T B 17 M #54F Hive %k
PG B

TESERHEE SR AN RYAE L, JDBC/ODBC  + Thrift Server + Spark SQL + Hive 3 £ /5
2 EL 2 AT U DS G 6 RBAE N J5 & iR LR 58

NN Thrife g iE (T3 )

Apache Thrift £ — 4585 A AR S5 H T HO H 55 70 0 A0 AR 55 28 0, Thrife 191K R 424
W 7-2 B

Thrift 7R 2 A BB AT

(1) MPIFE# IS RIA KA

1) HIPE UCHS Thrift [IR554% DARIAS 40 Hello. thrift,

2) PS5 MRS vl 55 A0 . SEEA P B 2S5 il 55 2 F AU

3) MPgE %l s, S P B E % P il 55 2 A0

(2) Apache Thrift HEZ2 [ 3l 4wt

1) Apache Thrift [ )45 mHEAAAS & 7 e U g IR 554 Tl SR AR i

2) Apache Thrift #2455 H 5 2 LAY Thrift & AR5 H2 DGR ST (40 Hello. thrift) H 3l
Az IR 55 A i AE A

3) Apache Thrift [A]ift 248 G 93525 #5407

(3) fdH] Thrife SeREANR] )££I

fian .

i | TCompactProtocol WM AY HelloServiceServer. javas

TCompactProtocol. Factory proFactory = new TCompactProtocol. Factory( ) ;

@ ‘
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iVl ek N2
Client B Server
Your Code [1 ~ " YourCode
B 2l
IR
% i ARBEThrift LAOMRSS e m o || M55 280
fRESHER | i3 SO A= B q - REDHER
HAR S5 2 v fRAHESE
wshE || | s
itk T BEThCCE ARG | i
SHBARAE B HRE
Thriftppil Thriftppil
Thrift{&; Thrift{&%;
(i3 (3
R BIO RJEEVO
s i

& 7-2  Thrift 25244 &

i FH TCompactProtocol PP HelloServiceClient. java;

TCompactProtocol protocol = new TCompactProtocol ( transport) ;

(4) i Thrife BEEEAR R 0915 i 2
il
{fi TFramedTransport 1G5 2 AL HelloServiceServer. java;

// TNonblockingServerSocket 4% TNonblockingServerTransport
TNonblockingServerTransport serverTransport ;

serverTransport = new TNonblockingServerSocket( 10005) ;

Hello. Processor processor = new Hello. Processor( new HelloServicelmpl () ) ;
TServer server = new TNonblockingServer ( processor, serverTransport ) ;
System. out. println( " Start server on port 10005 ... ") ;

server. serve( ) ;

i TFramedTransport 1£45i )2 1 HelloServiceClient. java;

TTransport transport = new TFramedTransport( new TSocket( " localhost" ,10005) ) ;

(5) Thrift 245 ARSI
e TSimpleServer—&] JLIY AL AR MRS LAY, H FH T,
® TThreadedServer —Z LR FEMR S | (d FHBHZEZL 10, A MEREIE— 2,
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® TThreadPoolServer—ZE 2 AR S5 AR Y, (i FHARHE R BHZESC 10, Tl Se O a — 2l 4 F Ak B
K

] TNonblockingServer—gﬁ*%Hﬁ%*ﬁﬂ . i FHAEBH 222X 10 (ﬁ%ﬁﬁﬁ TFramedTransport B
BRI . S

i FH TSimpleServer Ai45 imta #1 HelloServiceServer. java

TServerSocket serverTransport = new TServerSocket(7911) ;

TProcessor processor = new Hello. Processor( new HelloServiceImpl( ) ) ;

TServer server = new TSimpleServer( processor, serverTransport ) ;

System. out. println( " Start server on port 7911..." ) ;

server. serve( ) ;

N B BB Thrift St 45 )

AT Thrift SEF, & Thrift JF &) “Hello World” 7=, 34 R, g sh
Thrift 553k 55, FHESNE i, % 7 i F IR 55 9 helloVoid J5 i, SEBUAE R 55 v 4T V4G
i “Hello World” , 75 Thrift i 74555 te USRS . % 7 i‘ﬁ%ﬁﬁ%ﬁ% Thrift [ 5 H
HRMAIRE 78 7. 4 k¥ H# Spark Thrift Server i 7R, it JDBC /715] Spark Thrift
Server, Spark Thrift Server 1/j[f] Spark SQL, #XJ5i il Spark SQL #:4FE Hive ZUH 9%

AT Thrift 7R 55 2845 19— ML BRANT

1) A Handler ; {HBALHE, HTHH M AL LA,

2) #:F Handler B17 Processor,

3) @& Transport,

4) B Protocol /2,

5) F&T Processor, Transport £l Protocol BJ# Server,

6) 81T Server,

B g S R —BOE BRI

1) f& Transport,

2) f# Protocol T2,

3) J&F Transport 1 Protocol g## Client

4) iB1T Client Y515

FAPRE L I AT BAS) Thrife SEEUR B, SRk RS T AT 42 Thrift LI ey i
F Thrift #2055 .

TR — A B IR S5 Hello, SEFH helloString . hellolnt . helloBoolean , helloVoid |
helloNull 542 I RE, 7T LAAE£E iU & A 855 4N Intelli] IDEA Community Edition, Eclipse Jee
Neon #4791 % . Hello MV 55248 AU MR 55 ¥ . % 7' ¥, Thrift 938 ERLE SCOE b TP H E IR
Y45, Thrift HEALR RS A% . B ImELLACAS H Apache Thrift HEZR H 844

1) BJCHRYE Thrift ATEERIE S AR SCF . Hello. thrift, Hello. thrift nJ LA# Hic A
Yt , ] DAGEFHEERTT ZIREE U Intelli] IDEA Community Edition, Eclipse Jee Neon TR
THATHE, SCIFREAAME . thrift fRAF
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namespace java service. demo
service Hello {
string helloString( 1 : string para)
i32 helloInt(1:i32 para)
bool helloBoolean( 1 :bool para)
void helloVoid( )
string helloNull( )

}

FPsE XTI Hello MOTiAJTde, A6 ik 4, B0 4 FUR [ 908
BABHEESHT S, SRS,

Thrift /&%} IDL( Interface Definition Language ) fi i P15 5 (9 —Fp BARSZEL, KL, Db
RS HAR S A IDL 15495, [ Thrift T. B-4%15F Hello. thrift, #t2xAz sAHN B Hel-
lo. java SCIF . SO T 7E Hello. thrift SO R IR 55 Hello AY3%E H 2 SC, HI Hel-
lo. Hace 1, ARG VHFHAIR)Z@EAFE40Y, &% P umn i FH2 %4 Hello. Client LA RS
v AL BRI 4 Hello. Processor, FH THYHE% F i MR 55w v I T E

2) B HelloServicelmpl. java SCIFJF 53 Hello. java SCIFHE) Hello. Iface M

package service. demo;
import org. apache. thrift. TException;
public classHelloServicelmpl implements Hello. Iface {
@ Override // RS HIE boolean 257 & [M] boolean ZE AU
public booleanhelloBoolean ( boolean para) throws TException {

return para;

%

@ Override //WRBHOR int 2580 R R] int EA0(H
public inthelloInt(int para) throws TException |
try{

Thread. sleep(20000) ;
{ catch ( InterruptedException e) {
e. printStackTrace () ;
}
return para;
%
@ Override // MR SHCE null 3R 7] null {9545 5
public StringhelloNull( ) throws TException {
return null ;
%
@ Override // MRS TR String 288 3R [0] F4F B (E
public StringhelloString ( String para ) throws TException {

return para;
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@ Override // MRSHCN A ATEN G i Hello World
public voidhelloVoid( ) throws TException {
System. out. println( " Hello World" ) ;

| >

3) B AR SS #R LIRS SO . HelloServiceServer. java, #f HelloServicelmpl 1 >k H{4&
AL BR &4 45 Thrift IR 5545

}

package service. server;
import org. apache. thrift. TProcessor;
import org. apache. thrift. protocol. TBinaryProtocol ;
import org. apache. thrift. protocol. TBinaryProtocol. Factory;
import org. apache. thrift. server. TServer;
import org. apache. thrift. server. TThreadPoolServer;
import org. apache. thrift. transport. TServerSocket ;
import org. apache. thrift. transport. TTransportException;
import service. demo. Hello;

import service. demo. HelloServicelmpl ;

public class HelloServiceServer {
/ sk ok
* JA B Thrift IR 55 7%
* @ param args
*/
public static void main( String[ | args) {
try |
//BEE RS S A 7911
TServerSocketserver Transport = new TServerSocket(7911) ;
// BTN TR TBinaryProtocol. Factory
FactoryproFactory = new TBinaryProtocol. Factory( ) ;
//FHRAN IR 5 Hello R4S HYSE B
TProcessor processor = new Hello. Processor( new HelloServiceImpl( ) ) ;
TServer server = new TThreadPoolServer( processor, serverTransport ,
proFactory) ;
System. out. println( " Start server on port 7911..." ) ;
server. serve( ) ;
| catch ( TTransportException e) {
e. printStackTrace () ;
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4) QIR P umsE IS SCH: . HelloServiceClient. java, 8 Hello. client 175 [7] Il 55 ¥ 7Y
BRI

package service. client;
import org. apache. thrift. TException ;
import org. apache. thrift. protocol. TBinaryProtocol ;
import org. apache. thrift. protocol. TProtocol ;
import org. apache. thrift. transport. TSocket ;
import org. apache. thrift. transport. TTransport ;
import org. apache. thrift. transport. TTransportException ;

import service. demo. Hello;

public class HelloServiceClient {
/ k%
* J5 ] Hello ik 55
* @ param args
*/
public static void main( String[ ] args) {
try{
//BEE R I 55 ik SR A 3t 3 1 oy 7911
TTransport transport = new TSocket( " localhost" ,7911) ;
transport. open( ) ;
// % BAEHMCA TBinaryProtocol
TProtocol protocol = new TBinaryProtocol ( transport ) ;
Hello. Client client = new Hello. Client( protocol ) ;
// VARG 1Y helloVoid J7 %
client. helloVoid( ) ;
transport. close( ) ;
{ catch ( TTransportException e) {
e. printStackTrace () ;
{ catch ( TException e) {
e. printStackTrace( ) ;

}
R 9% 5 52 5, Joiz 17 IR 55 #8 HelloServiceServer. java, )7 3l % F7 %fi HelloService-
Client. java J& RS Hello B9 /772 helloVoid, T 7EARSS weumAgdE ] & 2 DH “Hello World”

7/°) Thrift Server B2 zhid 12

AV 7.2.1 F107.2.2 BT BN Z, b 4 Thrift Sever 1Y J5 s i #2, DL K fi by
HiveThriftServer2 2SI SCH
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FE 1.2, 1 JRASHY Hive W1, 383 HiveServer2 L T Thrift JDBC/ODBC R 45, Wl LA i
beeline i 2 Z¢ ik i Thrift JDBC AR 55,

HiveServer2 (HS2) B— MRS #SAE D, 2% o imid i Hive SR P72 1) FIAS &R
25 HiveServer2 3T Thrift RPC, J& HiveServer E’(]é/l\ﬂﬁﬂ:ﬁﬁ, Y FFZ H P I & HiveServer @
FNIE, B0 H R A APL 321145 JDBC 1 ODBC T 4F 1) 4%,

Thrift Sever Taj]ﬁﬁ’q’:

Thrift Server J3 SR, HSR R 81 T —A Spark SQL AR FHARF,  [AIHHIT I —AMuir
%, S51F JDBC & P um i A2 A1) . P AFERC & Thrift Server E/Jlﬁ‘ﬂi Al AR C i SC
P BCE Thrift Server B9 FEHLA A 1, AARZE ] Hive Bl 1915, 242 Hive Metastore
() uris, W, ATLILE conf/hive — site. xml HVE SCLAF JLIAEC &, o a] LAl 3R 5E 20 5 pE4T
B (PR LEE T hive - site. xml)

BAIEF — N ARBIT hive — site. xml Bt E&

root@ Master ;/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/ conf# cat hive — site. xml

< configuration >

< property >

< name > hive. metastore. uris </name >

< value > thrift://Master:9083 < /value >

< description > Thrift URI for the remotemetastore. Used by metastore client to connect to remote
metastore. </description >

< /property >

< /configuration >

TE 241 hive — site. xml F7 HACE T Hive Metastore 1Y uris FI{E 5, HABAD B R HEOAGCE

& FORTEANPEE Thrift Sever A i #2, b T 1L REIRZIBEMF Thrift Server 1Y) s 72
FATXHE “AZ—07 .

JeHE HDFS #n Spark ERE Zj]ﬁ;’é {H 2 At 4o A3 8 Hive Metastore RS, 8 TRE/G 7
{6 3 1 Spark Web EHIERAEFE Job MiBfTHE oA, WA g HistoryServer Rk,

® 7t Hadoop H % T3l start — dfs. sh il start — yarn. sh, $f7m2 .

root@ Master : /ust/local/hadoop/hadoop — 2. 7. 1/sbin# . /start — all. sh
® 7t Spark Hs& FATAN4
root@ Master: /usr/local/spark/spark — 1. 6. 3 - bin — hadoop2. 6/sbin# . /start — all. sh
° 7t Spark HET R HistoryServer
root@ Master:/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# . /start — history — server. sh

o ifid jps A FSNAHERRE, BT N EAYER
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root@ Master: ~ # jps
3426 Master
2964 SecondaryNameNode
3525 HistoryServer
109654 Jps
2733 NameNode
3133 ResourceManager

L gb i #4145 & 3% H I B Hive Metastore JC 2038 A %,

1. 2iX/33h Thrift Server
A T Ja 8l Thrift Server, 15 1E Spark H>Rizf7 FIHIAIATS

root@ Master : /usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6# . /shin/start — thriftserver. sh —— mas-
ter

spark ://master; 7077

starting org. apache. spark. sql. hive. thriftserver. HiveThriftServer2 , logging to

/ust/local/spark/spark — 1. 6.3 — bin — hadoop2. 6/logs/spark — root — org. apache. spark. sql. hive.
thriftserver. HiveThriftServer2 — 1 — Master. out

e A L B2 BoRig7R . 1IE7E)S 8 HiveThriftServer2 , Ffic s 2% ) H & 30
BEEE, FRATATLLE S VIM e 252k 3T % H &S0, s anr .

root@ Master:/usr/local/ spark/spark — 1. 6. 3 — bin — hadoop2. 6# vim
/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/1ogs/spark — root — org. apache. spark. sql. hive. thrift-

server. HiveThriftServer2 — 1 — Master. out
ATEBM B ERASTHER, £ 74 1740 (LLERRME) , TR LA S H1ES .

73 16/04/30 17 .04 .55 INFO hive. metastore ; Waiting 1 seconds before next connection attempt.

74 16/04/30 17 :04 .56 WARN metadata. Hive ; Failed to accessmetastore. This class should not accessed
in runtime.

75 org. apache. hadoop. hive. ql. metadata. HiveException; java. lang. RuntimeException: Unable to in-
stantiate org. apache. hadoop. hive. ql. metadata. SessionHiveMetaStoreClient

76 at org. apache. hadoop. hive. ql. metadata. Hive. getAllDatabases ( Hive. java:1236)

77 at org. apache. hadoop. hive. ql. metadata. Hive. reloadFunctions ( Hive. java:174)

o B HEEE, 7TLA B A Hive i) Metastore IR 55 B4 3 8, FrLL 58015 1)
Metastore 20, HEARREJE A TiE R R EHF B 400 H & S5 B , Spark MR £ H & 15
B, fdEidd Web il 5 A8 T LR BE# Spark BYNEREFTHLE]

2. IEE B3 Thrift Server (IAEIAZHEEMRT : binary E3()
1) B4, 1IE% 53 Hive Metastore R4, i UiF .

root@ Master :/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6# hive — - service metastore&
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T LLSR At H 35S 7 U8 3
hive — — servicemetastore > Metastore. log 2 > & 1&
BB, AT ps A A Hive Metastore FEFE

root@ Master;/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6# ps — ef ‘ grep hive

root 5972 2559 22 17.35 pts/12  00:00:09/usr/lib/java/jdk1. 8. 0_66/bin/java — Xmx256m

— Djava. net. prefer]Pv4Stack = true — Dhadoop. log. dir = /usr/local/hadoop/hadoop — 2. 7. 1/logs

— Dhadoop. log. file = hadoop. log — Dhadoop. home. dir = /usr/local/hadoop/hadoop — 2.7.1 — Dha-
doop. id. str = root

— Dhadoop. root. logger = INFO, console — Djava. library. path = /usr/local/hadoop/hadoop — 2.7. 1/
lib/native

— Dhadoop. policy. file = hadoop — policy. xml — Djava. net. preferIPv4Stack = true — Xmx512m

— Dhadoop. security. logger = INFO, NullAppender org. apache. hadoop. util. RunJar
/usr/local/hive/apache — hive — 1. 2. 1 — bin/lib/hive - service — 1. 2. 1. jar

org. apache. hadoop. hive. metastore. HiveMetaStore

] L& B HiveMetaStore IR 55 B2 IEE 3,

ED Metastore £ Hive TH I EFFHH, THEFELFEEN LT, ENH LR AEEMSE, ¥ FRA
X A B A5 JE 40 MySQL, Derby ¥,

2) I FRRIZ AT start — thriftserver. sh, HATASUIT ;

root @ Master:/usr/local/spark/spark — 1. 6.3 — bin — hadoop2. 6# . /sbin/start — thriftserver. sh — —
master spark ;//master;7077

FTF spark — root — org apache. spark. sql. hive. thriftserver. HiveThriftServer2 — 1 — Master. out H i
A, BRI EER . FAUFAPEE H SN, JCHR N B H AR AR

Spark Command :/ust/lib/java/jdkl1. 8. 0_66/bin/java — cp

/ust/local/spark/spark — 1. 6.3 — bin — hadoop2. 6/ conf/ :/usr/local/spark/spark — 1. 6.3 — bin - ha-
doop2. 6/1ib/spark — assembly — 1. 6.0 — hadoop2. 6. 0. jar:/ust/local/spark/spark — 1. 6.3 — bin — ha-
doop2. 6/1ib/datanucleus — api — jdo — 3. 2. 6. jar:/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/1ib/
datanucleus — core — 3. 2. 10. jar:/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/1ib/datanucleus — rd-
bms —3. 2. 9. jar:/usr/local/hadoop/hadoop —2. 7. 1/etc/hadoop/ — Xms2G - Xmx2G

org. apache. spark. deploy. SparkSubmit —— master spark ://master;7077 — - class

org. apache. spark. sql. hive. thriftserver. HiveThriftServer2 spark — internal

16/05/11 11:52:06 INFOthriftserver. HiveThriftServer2 : Starting Spark Context

i BB H AR R, ?igﬂ]ﬁuz‘“;’%n Ji 3l Spark SQL Thrift Server, H52 & i ]
SparkSubmit [a] fi2 55 g8 B REFESE — > class A HiveThriftServer2 (1353l Spark N FHFET .
MK, FATE IS Linux EI"J ps AT LIAE Thrift Server HARMZT {5 E, WTHNPIR,

>
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root@ Master ; /ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/ conf# ps — ef ‘ grep thriftserver

root 125080 1 1 11:52 pts/12 00.03 :13/usr/lib/java/jdk1. 8. 0_66/bin/java — cp
/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/ conf/ ; /ust/local/spark/spark — 1. 6.3 — bin - ha-
doop2. 6/1ib/spark — assembly — 1. 6. 0 — hadoop2. 6. 0. jar:/usr/local/spark/spark — 1. 6. 3 — bin — ha-
doop2. 6/1ib/datanucleus — api — jdo — 3. 2. 6. jar:/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/
lib/datanucleus — core — 3. 2. 10. jar:/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/1ib/ datanucle-
us — rdbms — 3. 2. 9. jar:/usr/local/hadoop/hadoop — 2. 7. 1/etc/hadoop/ — Xms2G — Xmx2G org. a-
pache. spark. deploy. SparkSubmit —— master spark://master:7077 —— class org. apache. spark. sql.
hive. thriftserver. HiveThriftServer2 spark — internal

Thrift Server 3 523t & — A class 7 HiveThriftServer2 # Spark iz A 2 7 ,

3. DL HTTP f&Hi@ig8#%5C/33h Thrift Server

Thrift Server )% 418 18 % =20 1] L2 Binary 5¢# HTTP, ifiid HTTP L TRBIE Spark SQL
Thrift Server 3 & 2% Thrift RPC JH.8., XFP 7 AR o AR 55 2 18] SR A A 4
AR (B, Az A

o T T B BC B DA SRR HTTP #558, ank 7-1 iR,

#x7-1 FEHAHITP ERXHNSHR

B H S NN i’
hive. server2. transport. mode binary M hup, FSRVFLL HTTP i i B0
hive. server2. thrift. http. port 10001 HTTP 3 11
hive. server2. thrift. hitp. path cliservice IR 55 i 5544 Bk

P EZH0T LIAE JDBC Connection URLs 24t 250 b A sk H 60 & 78 Hive IC & 15 B
A hive — site. xml H1
1) et IENIA B 208 shH Thrift Sever:

root@ Master: /ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# . /stop — thriftserver. sh
stopping org. apache. spark. sql. hive. thriftserver. HiveThriftServer2

2) ¥8ELL HTTP Bz FFIRIZ AT start — thriftserver. sh, FUATAT2 0T .

root @ Master:/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6# . /start — thrifiserver. sh —— master
spark ;: //master: 7077 —- hiveconf hive. server2. transport. mode = http —— hiveconf hive. server2.

thrift. http. path = cliservice

UEA HTTP 3 & A 6, BRIME R 10001, 1E41R 7-1 PR,
IRAEBRAT R ps 1 7§§ Thrift Server EARIZITHE R, WFIIR:

root@ Master:/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# ps — ef ‘ grep thriftserver
root 131000 1 99 17:25 pts/14 00:00:15/usr/lib/java/jdk]1. 8. 0_66/bin/java — cp
/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/conf/ ; /usr/local/spark/spark — 1. 6. 3 — bin —
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hadoop2. 6/1ib/spark — assembly — 1. 6. 0 — hadoop2. 6. 0. jar:/usr/local/spark/spark — 1. 6. 3 — bin —
hadoop2. 6/1ib/datanucleus — api — jdo — 3.2.6. jar:/ust/local/spark/spark — 1.6.3 — bin — ha-
doop2. 6/1ib/datanucleus — core — 3. 2. 10. jar:/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/1ib/
datanucleus — rdbms — 3. 2. 9. jar:/usr/local/hadoop/hadoop — 2. 7. 1/etc/hadoop/ — Xms2G — Xmx2G
org. apache. spark. deploy. SparkSubmit —— master spark://master.7077 — - class org. apache. spark. sql.
hive. thriftserver. HiveThriftServer2 spark — internal —— hiveconf hive. server2. transport. mode = hitp ——

hiveconf hive. server2. thrift. http. path = cliservice

3) MEFH netstat 754 0] LIAF 10001 ¥ H B FiIVPIRE

root@ Master ;/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/ conf# netstat — aptl ‘ grep 10001
th6 0 0[ Q :J :10001[ 9 :] s ¥ LISTEN1956/J8.V&

24 Thrift Server LA HTTP #0385, #TT LIBE beeling 543 JDBC & J i A2 fy il i HTTP
AR EOR PEAT A T

4. #F ThriftServer ip & 54

BT A

root@ Master : /ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# . /start — thriftserver. sh —— help

1HE - - help 2%k, TSI ThrifiServer 62240, W3 7-2 Bk .

Usage ;. /sbin/start — thriftserver|[ options | [ thrift server options |

% 7-2 ThriftServer < 5%

Z B4

I fie

—— master MASTER_URL

F85%E Master . # . B U1. spark://host:port, mesos://host: port,yarn, 8{# Local

—— deploy — mode DEPLOY_MODE

AR P 0t 28 3 Driver (" client" ), BPMERHRZUR 3N (" cluster" ) . ERINLL

Client 3 3h

— class CLASS_NAME

BEJIRRFFEIES (Java/Scala BT )

—— name NAME o AR Y 44 7

—— jars JARS VIE 57 BRI A jar f0 33, K40 5 7E Driver Fl Executor 77 44 i classpaths H1
PIIE 543 B i maven AL F5, jar €065 €0 & 7 Driver F1 Executor 75 f5 f4 classpaths

—— packages B B R A maven B0 . maven PRGERHE DL — repositories +8 5E 1Y H

EEBREAE, AR groupld: artifactld : version

—— exclude — packages

VLB S4B groupld : artifactld" GIF%, HERR—SefM, TR ok nh e

&

—— repositories

VHES AR € 5%, AR E N — packages ) maven Ak fx

—— py - files PY_FILES

3

VIG5 530 zip . egg 3K . py SCIF, JUEE Python N FHFR)F 142 PYTHONPATH

— files FILES

VIZ 5 3 B SR, o ZERE Executor 9 5, A H 5

—— conf PROP = VALUE

{175 Spark Mg & &

—— properties — file FILE

INERAIN BRSO AR . IR 4R 2, A 4K cont/spark — defaults. conf FiL

B

—— driver — memory MEM

PEE Driver NFE (41201 1000 MB, 2 GB) ( %Rk 512 MB)

—— driver — java — options

BESE Driver KA java HEIT

Thrift Server

>
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Z B4 B o
—— driver — library — path WA Driver FAMY B8R
WA Driver HAMOZEIKAR, TR, M — jars 350 jars @& A ShE & 728

1% classpath

—— driver — class — path

—— executor — memory MEM B E A Executor IINAE (FlU1: 1000 MB, 2GB) (#RiAk 1GB)
—help, -h SR I B R R R
——verbose, -V FTENHSMY debug i

LI L [options] S50, 54 spark — submit W AP IS8 —FE, WRANEE
master Z8L, Spark W HEE B AEIR 3 Thrift Server FYHLER H1 LA local Jrxizfy, A PLiE T ht-
tp: //FLES4 . 4040 FEATIEEE . WSRAEERE T2 1T Thrift Server, — & Z AL & master, execu-
tor — memory E 28, P T hive — conf JKAEE [ thrift server options | FR¥|S%L, KW S IL
%, mEdH conf/hive — site. xml FEFTHLE .

5. iR Thrift Server

Thrift Server Ji 15 4b T WEWEIRAS, o ISAT T i 418 1 ThriftServer ;

root@ Master;/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# . /stop — thriftserver. sh
stopping org. apache. spark. sql. hive. thriftserver. HiveThriftServer2

HiveThriftServer2 ZK /i 1 )

Wit 7.2, 1 —TRY2%, FeATTHT A start — thriftserver. sh 74>, Spark SQL Thrift Server Jii
B org. apache. spark. deploy. SparkSubmit, SparkSubmit [a] Ik 55 #§ SE BEHE 3 — 1 class Hy
HiveThriftServer2 BN FHAEF, HiveThriftServer2 25 &—~ Spark N FHFE ¥, /2 main J5 7% HY
AEZE, Wi, RA DR HHATET

N S& HiveThriftServer2 A9 UML 28K, 418 7-3 B,

Hiv:”lfl(:g?tcst::verz L HiveThriftServer2Listener
<<fgEO>> +listener: HiveThriftServer 2Listener !
Logging K- — — {+LOG : T
+uiTab | :
+main() -t rTTTTT T T I

+startWithContext()

SessionInfo ExecutionInfo

HiveThriftServer2
HiveServer2
K}—+init()

+start()

+stop()
|
|
<¥EO>> :
ReflectedCompositeService ------ 4

K 7-3  HiveThriftServer2UML 25 &
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FEAEXTS object HiveThriftServer2 47K & Logging, J& Spark SQL H1i% 4% HiveServer2 ff)
AEE, B SparkSQLContext 1 HiveThriftServer2thrift server AR 455 . fEAZS class HiveThrift-
Server2 47K & HiveServer2 M ReflectedCompositeService , H.tf HiveServer2 & Hive £ 71 2k
org. apache. hive. service. server. | HiveServerServerOptionsProcessor , HiveServer2 | , @

R LA R,

1. init 77i&

override def init( hiveConf : HiveConf) |
val sparkSqlCliService = new SparkSQLCLIService ( this, hiveContext)
set SuperField( this, " cliService" , sparkSqlCliService )
add Service ( sparkSqlCliService )

val thriftCliService = if (isHTTPTransportMode ( hiveConf) ) {
new ThriftHttpCLIService ( sparkSqlCliService )

}else |
new ThriftBinaryCLIService ( sparkSqlCliService )

f
set SuperField( this, " thriftCLIService" , thrifiCliService )
add Service ( thriftCliService )

initCompositeService ( hiveConf)

}

HiveThriftServer2 47K | Hive ) HiveServer2 #l1 ReflectedCompositeService B2, FfHE
Y it ik, 7RG (HiveConf) WM, 2N cliService A1 thriftCLIService P~ ik
%, fERE 6 iR, H, cliService Ik 55 J& SparkSQLCLIService Xf 4 (1 5Z 4] ;  thrift-
CLIService I35 fESLIALIY , 2R 45 HiveConf ZBHAATHIWT, WERMEHIEIAUE HTTP, wi{f
H ThriftHttpCLIService Xf 42, 15 W) fifi H ThriftBinaryCLIService Xt %, ThriftHttpCLIService
ThriftBinaryCLIService #F5& ThriftCLIService AYF25, JCiS &M ThriftCLIService X 42, #f%
AT SparkSQLCLIService 15| 1], Thrift HJ&—HE%,

TERINX PRS2 5, PR initCompositeService 774, fERTA BIIRSS IG sl ok

2. MR

TF HiveThrifiServer2 fEAEXTZ W, H — listener X ZAE NN 28, ‘B 4& HiveThriftServ-
er2Listener ZEASEH  listener FHSRIZUGERE 1% K, 1] SparkContext 7 WHZ W WT 8%, 4L
PR ALY HiveThriftServer2 25, Fif i Spark SQL ZEHATIES

3. main FiEANDO

1F HiveThriftServer2 fEAXT4 57 main BRELA T, 1IEU0 Thrift Server J3 3l H AT L .

Spark Command :/usr/lib/java/jdkl1. 8. 0_66/bin/java — cp

/ust/local/spark/spark — 1.6.3 — bin — hadoop2. 6/ conf/ :/ust/local/spark/spark — 1.6.3 - bin — ha-
doop2. 6/1lib/spark — assembly — 1.6.0 — hadoop2. 6. 0. jar:/ust/local/spark/spark — 1.6.3 - bin — ha-
doop2. 6/1ib/ datanucleus — api — jdo — 3. 2. 6. jar:/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/1ib/
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datanucleus — core - 3. 2. 10. jar:/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/1lib/datanucleus —
rdbms - 3. 2. 9. jar:/usr/local/hadoop/hadoop — 2. 7. 1/etc/hadoop/ - Xms2G — Xmx2G
org. apache. spark. deploy. SparkSubmit — — master spark ://master:7077 - - class

org. apache. spark. sql. hive. thriftserver. HiveThriftServer2 spark — internal

M Spark Command W] A& B, )3 3l Thrift Sever B}, SZFrJ& I8 H SparkSubmit > 2 22
HiveThriftServer2 251, FrLAZZEAINEA main AL , FRBNHE—ANHr B AR

1 main 7 A . EEAP B E . 4] HiveThriftServer2 5L ] , UK £ % HiveThrift-
Server2Listener YiWT#y , HAARRAUIT .

def main ( args : Array[ String | ) |
val optionsProcessor = new HiveServerServerOptionsProcessor( " HiveThriftServer2" )
if( | optionsProcessor. process(args) ) |

System. exit( —1)

logInfo (" Starting SparkContext" )
SparkSQLEnv. init( )
ShutdownHookManager. addShutdownHook { () =>
SparkSQLEnv. stop( )
uiTab. foreach( _. detach( ) )
f

try |
val server = new HiveThriftServer2 ( SparkSQLEnv. hiveContext )
server. init( SparkSQLEnv. hiveContext. hiveconf)
server. start( )
logInfo (" HiveThriftServer2 started" )
listener = new HiveThriftServer2Listener ( server, SparkSQLEnv. hiveContext. conf)
SparkSQLEnv. sparkContext. addSparkListener ( listener)
uiTab = if ( SparkSQLEnv. sparkContext. getConf. getBoolean (" spark. ui. enabled" ,true) ) {
Some ( new ThriftServerTab ( SparkSQLEnv. sparkContext ) )
| else {
None
!
//1f application was killed beforeHiveThriftServer2 start successfully then SparkSubmit
//process can not exit,so check whether ifSparkContext was stopped.
if (SparkSQLEnv. sparkContext. stopped. get( ) ) {
logError( " SparkContext has stopped even if HiveServer2 has started,so exit"
System. exit( — 1)
f

| catch{
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case e:Exception =>
logError (" Error starting HiveThriftServer2" ,e)
System. exit( —1)

| >

Beeline £ 1E

Hive i Beeline &% = J7 Hive HEZZ HiveServer2 &ML f)— 4~y 247 T.H., Beeline &% T
SQLLine CLI f#] JDBC % F1 i, Beeline T AR 3 N A M ABECAE AR, e AR
LR, Beeline iR [\l —/~ix AFUHY Hive % P (251 T Hive CLI) ; 2RI 3E 1F Thrift B
W5 PR HiveServer2 HEREUEA T L0 (S |

Spark ) Beeline J& Spark \bin H 3% T —/ 0 Y, il 7E spark — class AT org.
apache. hive. beeline. Beeline #£%, J3 3/ Beeline A JDBC %& J' %, 24 Thrift Sever £ 4 )3 11,
FATHE AT LU FH Beeline K32 Spark SQL Thrift JDBC/ODBC server |, iHid Beeline fif 4%
Vit R 0] LUMERAE Hive iy 22—+ S PUTE RN Hive 1EIER SQL B,

Beeline ZE #7771 )

R Thrift Server J& 3h B H4& i = , Beeline 1% 32 7 AR TR, 43 5% S HT-
TP F1 Binary PiFPAS[R] AR

1. %#3) Binary 23X 80 Thrift Server

N2 Binary BN BAR R IEHR G,

1) ¥E Spark ¥ bin H 3% FHAT beeline 14

root@ Master;/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6# . /bin/beeline
Beeline version 1. 6. 0 by Apache Hive

2) 7E Beeline 4 Z¢ui i A iETEAR B .

beeline > | connect jdbe : hive2 .//localhost : 10000
Connecting tojdbc : hive2 ;//localhost : 10000

3) £ Beeline it 22w #E4T Hive FY B IAIE,
T %4 Thrift Sever BF, {#iF T hive metastore, FTLIATFEHIT Hive BIAIE, FATHIA
Hive FECEATAUEH 4 : root, I AL [Enter] #EEIAT, TR EARZITEE .

Enter username forjdbe : hive2 .//localhost : 10000 : root
Enter password forjdbe ; hive2 ://localhost ;10000 ;
16/04/30 19 .45 .28 INFOjdbe. Utils: Supplied authorities ; localhost : 10000
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16/04/30 19 .45 .28 INFOjdbe. Utils: Resolved authority ; localhost : 10000

16/04/30 19:45 .29 INFOjdbe. HiveConnection; Will try to open client transport with JDBC Uri: jdbe
hive2 . //localhost : 10000

Connected to; Spark SQL( version 1. 6.0)

Driver ; Spark Project Core( version 1. 6.0)

Transaction isolation: TRANSACTION_REPEATABLE_READ

4 Hive S{riNiFilst 2 )5, #ERRATC LIERZEHE] Spark SQL,
N Hive HF2 AU A4, HiveServer2 X151 4 (JEFZAL) DL K SASL. KER-
BEROS ., LDAP. #fif4aC& P BeACRHE b, gk 7-3 Fir,
& 7-3 HiveServer2 1Zi ft B 5 %115 BH
Booom

B
pocs

FAUEEE, BRIA NONE, TT#ER)AFE NOSASL, KERBEROS, LDAP,
PAM il CUSTOM Z5 Bt
NONE: J& &3 1 uEA 25
LDAP; 3T LDAP/AD A F {3 IAUE
hive. server2. authentication KERBEROS: Kerberos/GSSAPI TAiIE
CUSTOM: H % X H B IR ¥ (8 hive. server2. custom.
authentication. class)
PAM: Al A RS IER ER
NOSASL: Raw transport

BRI .
{5140 . hive/HiveServer2Host@ YOUR — REALM. COM

hive. server2. authentication. kerberos. principal

hive. server2. authentication. kerberos. keytab FAFIEAS LR keytab, f541. /etc/hive/conf/hive. keytab

LDAP ( Lightweight Directory Access Protocol) A 45 %% ik URL, £

hive. server2. authentication. ldap. url f; Idap: //myservers 389

LDAP ) baseDN M k4%

hive. server2. authentication. ldap. baseDN
ive. server2. authentication. ldap. base {0 ou = People,de = my — domain, de = com

4 S %4 hive. server2. authentication ¥ E i CUSTOM, N 77 % &
hive. server2. custom. authentication. class $§ R BRINIE 2, XAHKTH
L
hive. server2. custom. authentication. class org. apache. hive. service. auth. PasswdAuthenticationProvider 4% [T,
HiveServer2 14 H: Authenticate ( user, passed) NI >R 1) 5 2% , il
ot Hadoop i8] org. apache. hadoop. conf. Configurable KRB Hive FYTE B
IOES

7] DATE hive Y conf H 5%, X hive — site. xml #F/THLE .

< property >
< name > hive. server2. authentication < /name >
< value > NONE < /value > // FCE A NONE, iX BLARNGEAT B 1 EKE AT
< description >
Expects one of [ nosasl, none, ldap, kerberos, pam, custom].

Client authentication types.

NONE: no authentication check//JG 1/ 56 NE 45 A
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LDAP: LDAP/AD based authentication//%&F LDAP/AD S/ iAiiE
KERBEROS: Kerberos/GSSAPI authentication //Kerberos/GSSAPI {3 I\iiF
CUSTOM : Custom authentication provider // A & SCAIE
(Use with property hive. server2. custom. authentication. class) @
PAM: Pluggable authentication module // T 4fi A5 UEARER
NOSASL: Raw transport// 3 ] B2 450 1E
< /description >

< /property >

AR FEECE, #JS Hive Metastore IR 25, A4 Beeline i% 323 Thrift Sever 5f;
A A 2R EHIEE Enter SERRAT LA T (R ARYE R RESLPRIENL, ATRESS BT
THX AR 1R ¢

org. apache. Hadoop. security. AccessControlException ; Permission denied :

Permission denied::----
MU EAE Hadoop ML H T, HHN R 1L & BV AT -

< property >
< name > dfs. permissions < /name >
< value > false < /value >

< /property >

2. ZE#EZF HTTP =3 HY Thrift Server
Beeline {ii [} HTTP #4423 JDBC/ODBC R4, %4 URL AT .

beeline > | connect jdbc: hive2:// < host > : < port >/ < database > ? hive. server2. transport. mode =
http ; hive. server2. thrift. http. path =< http_endpoint >

Beeline ¥4 URL XS5, iESRIHI “ 3 7-1 i H HTTP =NS8R
TR HTTP A28 BR B s il
1) 7£ Spark B9 bin H 5% F$1T Beeline fi7% .

root@ Master:/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6# . /bin/beeline
Beeline version 1. 6. 0 by Apache Hive

2) 7E beeline fir 23 A JEHAR B«

beeline > | connect jdbe:hive2 .//localhost: 10001/ hive ; transportMode = http ; httpPath = cliservice
Connecting tojdbe ; hive2 : //localhost ; 10001/ hive ; transportMode = http ; httpPath = cliservice

3) 7F Beeline fiy &2 H AT Hive [ S IAIE

Enter username forjdbe : hive2 ;//localhost: 10001/ hive ; transportMode = http ; httpPath = cliservice : root
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Enter password forjdbc ; hive2 ://localhost ;: 10001/ hive ; transportMode = http ; httpPath = cliservice ;
16/05/11 17:47 .11 INFOjdbe. Utils : Supplied authorities : localhost: 10001

16/05/11 17 :47 :11 INFOjdbe. Utils: Resolved authority ; localhost : 10001

Connected to; Spark SQL( version 1. 6.0)

Driver ; Spark Project Core( version 1. 6.0)

Transaction isolation; TRANSACTION_REPEATABLE_READ

0:jdbe: hive2 ://localhost : 10001/ hive >

IRELEREAT B IAIERT, BEAI P %2 root, S ARSI, EL4EHE Enter SEEIW], ZJ5
RN IE#HIE RS Spark SQL,

1£ Beeline H 3t 1T SQL & if] R 1E )

Beeline 5 Thrift Server ¥EH N2 )5, HEAT LLTE Beeline 42 AT Hive MIEE T,
L) SQL A3 TS Spark SQL K SEILY, SQL 415K H BT Hive 1A
P 7L B,

N IR — R A1 Beeline AT HRAEA K SQL A ify A,

1) A5 EE A

0:jdbe : hive2 . //localhost: 10000 > show databases ;

fomm - +——+
| result |
dommm - +——+
| default |
| hive |
to—mm—————— +——+

2 rows selected( 1. 125 seconds)

25 R 25 16] Hive EF'E"J?&%EE:F, F0F5 default 085 % . Hive B %
2) i HEA G P

0:jdbe ; hive2 ://localhost : 10000 > use hive;

o +——+
‘ result ‘

e I—
om—————e e +——+

No rows selected (0. 789 seconds )

A use hive A4 Jm, o AL AR
3) FIHEE R PR

0:jdbc : hive2 . //localhost ; 10000 > show tables ;




#7175
| tableName | isTemporary |
fom e fomm +-—+
‘ al ‘ false ‘
| all | false \ @
‘ people ‘ false ‘
| scores | false \
‘ scoresresult ‘ false ‘
| userlogs | false \
o fomm - +-—+
6 rows selected (4. 893 seconds)
S5 AT hive BAEETRIFTA R,
4) BRERMEERGER.
0:jdbc ; hive2 ://localhost : 10000 > show create table people;
o +-—+
\ result \
o +-—+

| CREATE TABLE peoplé (
‘ ' namé string,

| ' agd int)

| ROW FORMAT DELIMITED

‘ FIELDS TERMINATED BY ',
‘ LINES TERMINATED BY \n
| STORED AS INPUTFORMAT

‘ " org. apache. hadoop. mapred. TextInputFormat

| OUTPUTFORMAT

‘ " org. apache. hadoop. hive. gl. io. HivelgnoreKeyTextOutputFormat
| LOCATION

‘ " hdfs.//Master:9000/user/ hive/ warehouse/hive. db/peoplé

| TBLPROPERTIES(

| ' COLUMN_STATS_ACCURATE % trué ,
|

|

|

" numFiles =1 |

" totalSiz¢ =71 ,
' transient_lastDdITimé = 1462785638 )

o +——+

17 rows selected (0. 464 seconds)
5) AIRNICHR:

0:jdbc : hive2 . //localhost: 10000 > select * from people limit 10;




o ———— ————— -
| Lily | 18 |
| Frank | 30 |
| Jack |20 |
‘ Jason ‘ 50 ‘
‘ Dave ‘ 35 ‘
‘ Stephen ‘ 28 ‘
‘ Barton ‘ 21 ‘
| Bill | 22 |
tommm—————— +—————— +——+

8 rows selected (0. 593 seconds)

W EES, AR WAL Beeline AR (E7E4T SQL £if), [AIFEAY, 7E Hive HI Spark
SQL I, Spark SQL &M%, Mt W, 7E Spark H7, Spark SQL 3% @& P BEAY AT 5|
% Hive HUEAMEAEIR G ENBIR A, AR5 2845 Spark SQL K5E L,

BEH—T, AP [Cul+C] HEEEEMH" 19" fir 2 1R i Beeline,

BT Web 25 & 258 I P 47 RO 4R 1 )

TEW YWEZS R4 A http ;//master ;4040 , A LIS A FH P 4714 JDBC/ODBC #4E, K 7-4
Jim

Spa# 160 |org.ipache.spark.sql.hive.lhrin... application Ul |
Jobs  Stages  Storage  Environment  Executors  SQL | JDBC/ODBC Server

JDBC/ODBC Server

Started at: 2016/05/11 18:26:56
Time since start: 3 hours 9 minutes 50 seconds

2 session(s) are online, running 0 SQL statement(s)

User P Session ID Start Time Finish Time Duration Total Execute

root 127001 2201d8c5-d655-  2016/05/11 2016/05/11 289 ms 0
43c3-8727- 21:21:58 21:21:59
19e103693d51

root 127.00.1 5e62d624-4199-  2016/05/11 14 minutes 47 6
4111-adbc- 212159 seconds
cfdb114b7987

root 192.168.1.49 9bcc2ef2-abb2- | 2016/05/11 2016/05/11 319ms 0
42ae-8dce- 21:36:42 21:36:42
2a7b2497ada0

root 192.168.1.49 54d66661-D679-  2016/05/11 4 seconds 309 ms 0
42b6-8af6- 21:36:42
8515993e1640

Finish
User JoblD GrouplD Start Time  Time Duration| Statement] State Detail
root 98596d70-92ba-44e4-  2016/05/11 2016/05/11 2 use hive | FINISHED == Parsed Logical Plan== + details
b63f-def5ddd2fea? 212206 21:222:08  seconds
425ms
root 59d72417-03d1-4485-  2016/05/11 2016/05/11 84 ms show FINISHED == Parsed Logical Plan ==  + details
9132-9f2aca6c4219 212214 21:22:14 tables

K 7-4 JDBC/ODBC Server
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T ) WA DT 52 HiveThriftServer2 b AR Y IIZ 715, 7E Session Statistics [X 35 1]
DI W E R 2 P ot oL, ln, A WRLE% 5% 4 T Thrift Sever, 7E SQL Statistics [X.
o] A BARPATRY SQL A% DL, 19140 use hive, Showtable H#H],
ot S
® application UI 4b 75 FHARF 44 org. apache. spark. sql. hive. thriftserver,
® 1/t Spark [) Tab T ( Jobs, Stages. Storage. Environment, Executors, SQL. JDBC/OD- a0
BC Server) H.ifi JDBC/ODBC Server 2 H, #if] JDBC/ODBC Server Ait45 HAHI(F B,
® 7E Session Statistics XX, A1) 1 Ui 206 1034 1% .
o 7£ SQL Statistics X3k, A IAHHATHY SQL 154,

Thrift Server 7 FA 75 5]

AT Y Spark Thrift Server fR 7R . 7E Hive ZU4E N 5L {5 B 3R people 11, #ifI%E
THER KT 30 MR TIEE (4. F1R) .

Vil Hive Budfa PR R B A 2 F0 5 K

e i} Hive $2HE0Y IDBC #2111, H %% 4% Hiveserver Vilh] Hive BHE . #l4nn] LA Java
TSR ZEHE Hive, HEAT SQL i m) A iy #A4

o {ii ] Spark Thrift Server J52(, i#id JAVA JDBC/ODBC 1jj[n] Spark Thrift Server, Spark
Thrift Server 1i[A] Spark SQL, #&J5i# i Spark SQL 17[n] Hive K 4 i i %Hs

o REETHH Spark Thrift Server J5 Z(iJ5[A] AR HES T .

® Hive ¥4l EH 5L,

® Spark £EHEIREE,

® J2 3l hive —— service metastore IR 55 .

® J5 3l Spark Thrift Server,

D RBIERE )

package com. dt. spark. SparkApps. sql;

import java. sql. Connection;

import java. sql. DriverManager;
import java. sql. PreparedStatement ;
import java. sql. ResultSet;

import java. sql. SQLException;

/ &k
* SER IR Java i3 JDBC 71R] Thrift Server, F5[7] Spark SQL, #EMMii717] Hive , 3% 24l 2% T
R UL 2
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*
*/
public class SparkSQLJDBC2ThriftServer {
public static void main( String[ | args) {
String sql = " select name, age from people where age >= 7" ;
Connection conn = null;
ResultSetresultSet = null ;
try |
Class. forName (" org. apache. hive. jdbc. HiveDriver" ) ;

conn = DriverManager. getConnection (

" jdbe ; hive2 ;//Master ; 10001 /hive ; transportMode = http ; httpPath = cliservice" ," root" ,"" ) ;

java. sql. Statement stmt = conn. createStatement( ) ;

stmt. execute (" use hive" ) ;

PreparedStatementpreparedStatement = conn. prepareStatement ( sql) ;
preparedStatement. setInt(1,30) ;

resultSet = preparedStatement. executeQuery( ) ;

while ( resultSet. next( ) ) {

System. out. println( " name ;" + resultSet. getString(1) +" ,age ="

+ resultSet. getString(2) ) ;

| catch( Exception e) {
e. printStackTrace () ;
| finally |
try |
resultSet. close( ) ;
conn. close( ) ;
| catch(SQLException e) {
e. printStackTrace () ;

LU R )

TGS AR ] B4 SR A R A TR T
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1) B4, Nz HiveServer2 A9 JDBC K3 .
Class. forName( " org. apache. hive. jdbc. HiveDriver" ) ;

TEf FH Class. forName () 1 Z% hiveserver2 FJ 3% 3)] org. apache. hive. jdbe. HiveDriver B}, 4% @
W4T HiveDriver H1 1 # & 5 B, A @ — 4> HiveDriver 52 i, #X J5 8 H] DriverManag-
er. registerDriver () {E M,

2) EALIRE KSR URL 34k .

conn = DriverManager. getConnection (

" jdbe ; hive2 ;//Master ; 10001 /hive ; transportMode = http ; httpPath = cliservice" , " root" ,"" ) ;

o url: IKX&Ni%EH%E URL,

® user: JERALIIMAHF 4,

® password : FALYTIAIAYES

3) i##z URL,

@D 24 HiveServer2 {#i F§ HTTP #2171}, JDBC #%4% URL #5=0U0°F .

jdbe :hive2:// < host > ; < port >/ <db > ;transportMode = http; httpPath = < http_endpoint >

Her | < http_endpoint > BRIAMEJE: cliservice, 752 hive — site. xml H A9 D & PR F5—
., <port > ¥ A EIAER: 10001,
@ 4 HiveServer2 i Ff] Binary #z0i2 47, JDBC 4% URL #%2CUNF .

jdbe :hive2:// < host > ; < port >/ <db >

Hrp, < port > ¥ HAYERIAESE . 10000,
4) BhAsTEE B,

stmt. execute( " use hive" ) ;

TEACAS A, 33T use DatabaseName 15/0) B[R] 52 i 2 285 158 & B0 %
5) 414 SQL iEA],

Stringsql = " select name, age from people where age >= 7" ;
PreparedStatementpreparedStatement = conn. prepareStatement (sql) ;

preparedStatement. setInt(1,30) ;

ZHZY SQL 4] . M people FH A1) age KT45T 30 Byicsk, XA S AT LIBEE SQL F
A AL AR AT AT 2k g, 0 20 SR Al 3838 1 statement SEGREAT SQL 1 A XU,
1M H. PreparedStatement SZ4140 7 B 4m i A0 SQL iH4), HANATHEE ZRT Statement X142,

6) AT SQL i),

resultSet = preparedStatement. executeQuery () ;
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7) ARSI A,

while ( resultSet. next( ) ) {

System. out. println( " name ;" + resultSet. getString(1) +" ,age =" + resultSet. getString(2) ) ;

%

8) AIRHBIFFATGEL SparkContext?
TEARGI, 2 ANTFEE SparkContext Wg? FRATIEH % H Java K E/E Spark SQL, H &
A AT TH AR

SparkConf conf = new SparkConf( ). setMaster( "local" ). setAppName (" xxxx" ) ;
JavaSparkContext sc = new JavaSparkContext( conf) ;

SQLContextsqlContext = new SQLContext(sc) ;

JEERE . FRATT R SQL ZiR)E A5 4 K& 45 Thrift Server, #RJ5 Thrift Server 8 SQL 25
WHAIACH T Spark SQL ZRHE, BT LUBR R 58 Y Spark SQL B FA—Hf

3% 15 1T )

BENE B IME
1) £ Hadoop HE FJH 3. start —dfs. sh fl start — yarn. sh, $HATAT2 .

root@ Master : /ust/local/hadoop/hadoop —2. 7. 1/sbin# . /start — all. sh
2) #F Spark H3 FHATT4
root@ Master : /ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# . /start — all. sh
3) 7E Spark H 3% T )5 3l HistoryServer:
root@ Master:/usr/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin# . /start — history — server. sh

4) J53h Hive Metastore IR55, A U1F ;

root@ Master : /ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6# hive — - service metastore&

. ]33 Thrift Sever
ZIK%WJ PL HTTP il iERL0E 2 Thrift Sever, Fr AR 8l Thrift Sever B, 1 A HTTP x5
3, .

root @ Master;/usr/local/spark/spark — 1. 6.3 — bin — hadoop2. 6/sbin# . /start — thriftserver. sh — —
master spark ://master:7077 — — hiveconf hive. server2. transport. mode = http — — hiveconf hive. serv-
er2. thrift. http. path = cliservice

starting org. apache. spark. sql. hive. thriftserver. HiveThriftServer2 ,logging to

/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/logs/spark — root — org. apache. spark. sql. hive.
thriftserver. HiveThriftServer2 — 1 — Master. out
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3. 7£ Hive F/EREIE
KT IBITARZER], FRATIAE Hive B8 FE P AIE — 142 K people [AFR, %FEH name,
age WINFB, it T R LA 00 5% .

0:jdbc : hive2 . //localhost : 10000 > select * from people limit 10; @
e e +——
| name | age |
dm————————— hm————e ——+
| Lily |18 |

| Frank 130 |

| Jack |20 |

| Jason |50 |

‘ Dave ‘ 35 ‘

| Stephen | 28 |

‘ Barton ‘ 21 ‘

| Bill | 22 |
T fom———e f——+

8 rows selected (0. 593 seconds)

FATTT LI 3 T 1 9 ok A I R
1) BB —1% N people. txt B SCA L,
PaTmA . vi /mnt/test/people. txt, HNEWT .

Lily,18
Frank ,30
Jack ,20
Jason ,50
Dave ,35
Stephen, 28
Barton ,21
Bill 22

2) %4 Hive UG

hive > use hive;
OK
Time taken: 0. 041 seconds

3) Q& people % .

hive > CREATE TABLE peoplé ( namé string, ' agé int) ROW FORMAT DELIMITED FIELDS TER-
MINATED BY ! LINES TERMINATED BY \1# ;

OK

Time taken: 0. 257 seconds
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4) AT IR R —TF people R IFEIA

hive > desc people;

OK
name string
age int

Time taken: 0. 727 seconds,Fetched: 2 row(s)
5) 1 pepole #&H2EZEEHE .

hive > load data localinpath /mnt/test/people. xt into table people;
Loading data to table hive. people

Table hive. people stats: [ numFiles =1, totalSize =71 |

OK

Time taken: 0. 256 seconds

AT T S B 7 A A KR

INSERT OVERWRITE TABLE people
select * from (
select Lily as name,18 as age union all
select Frank ,30  union all
select Jack ,20 union all
select Jason ,50 union all
select Davé ,35 union all
select Stephen ,28 union all
select Barton ,21 union all

select Bill ,22
)8;

XTI AN R R R S
6) i pepole &, Z5RUNT .

hive > select * from people;
OK

Lily 18

Frank 30

Jack 20

Jason 50

Dave 35

Stephen 28

Barton 21

Bill 22

Time taken: 0. 056 seconds, Fetched: 8 row(s)
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o IBITE RGN

A7 1 R SCPEE 1DE HT A W JAR 1, S84 48 FIAEEE 19 Driver HL2E - IK @‘

7, BT .

root@ Master: /ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/sbin#
/ust/local/spark/spark — 1. 6. 3 — bin — hadoop2. 6/bin/spark — submit — - class
com. dt. spark. SparkApps. sql. SparkSQLJDBC2ThriftServer — — master spark.//Master: 7077 /
mnt/job/Spark Apps20160504. jar

PATH R .

16/05/09 20.57 :33 INFOjdbe. Utils: Supplied authorities: Master:10001
16/05/09 20.57 :33 INFOjdbe. Utils: Resolved authority: Master:10001
name : Frank , age =30

name : Jason , age = 50

name : Dave , age =35
KIMTE people FRrfr, FRATHAER T 8 Zidsk, 40418

Lily 18
Frank 30
Jack 20
Jason 50
Dave 35
Stephen 28
Barton 21
Bill 22

P LS FA T U age RTEET 30 BYICRIT, 24 : Frank, Jason, Dave —Z%ICsRif & 4%
TFo PATEERAT S AT T,

/L1 Spark Web 24l 4 EHET A )

BIFafroets, 7ENEARITIH . http://Master:8080, #iAl Lt Spark Web ¥ 5 & F
ZEBINTEGIZ T HAETEM, K 7-6 R,

TE_ - Fl#) Running Applications X3, . 7HEH Y. org. apache. spark. sql. hive. thriftserver.
HiveThriftServer2, B A ZFFETEANAY Jobs {5 8., WK 7-7 iR,




Spoﬁ 5o SPark Master at spark://192.168.1.133:7077

URL: spark //192.168.1.133:7077

REST URL: spark//192.168.1.133:6066 (cluster mode)
Alive Workers: 3

Cores in use: 6 Total, 6 Used

Memory in use: 6.0 GB Total, 6.0 GB Used
Applications: 1 Running, 3 Completed

Drivers: 0 Running, 0 Completed

Status: ALIVE
Workers
Worker Id Address State  Cores Memory
worker-20160512151806-192.168.1.49-50095 192.168.1.49:50095 ALIVE 2(2Used) 2.0 GB(2.0GB Used)
worker-20160512151807-192.168.1.47-56241 192.168.1.47:56241 ALIVE 2(2Used) 2.0 GB(2.0GB Used)
worker-20160512151807-192.168.1.48-52259 192.168.1.48:52259 ALIVE 2(2Used) 2.0 GB(2.0GB Used)
Running Applications
Memory
per Submitted
Application ID Name Cores Node Time User State Duration
app- org.apache.spark sqlLhive. thriftserver. HiveThriftServer2 |6 20GB 2016/05/12 root RUNNING 5.4 min
20160512203826-| 20:38:26
0003 (Kill)
Completed Applications
Memory
per Submitted
Application ID Name Cores Node Time User State Duration
app- oorg.apache.spark sql.hive thriftserver HiveThriftServer2 6 20GB 2016/05/12 root FINISHED 1.6h
20160512190109- 19:01:09
0002
app- org.apache spark sqLhive thrifiserver HiveThriftServer2 6 20GB 2016/05/12 root FINISHED 32h
20160512154604- 15:46:04
e —+=
Kl7-6 ity HE

p—
Jobs

Stages  Storage  Environment  Executors  SQL

Spark Jobs (?)

Total Uptime: 11 min
Scheduling Mode: FIFO
Completed Jobs: 1

» Event Timeline
Completed Jobs (1)

Job Id (Job Group)  Description

org.apache.spark.sql.hive.thrift... application Ul

JDBC/ODBC Server

Tasks (forall
stages):
[Total

Stages:

Duration Total

0 (3c212060-e4bd- select name,age from people where age >= 30 2016/05/12 45
49b1-97aa- run at AccessControlier java:-2 20:38:54
75€0c8622396)

n

Kl 7-7  ZBISERH Jobs

KEMNE

ATEEHMIA T Thift 1% RIS, S JERLE Spark SQL 1 Thrift Server #1721
J72, LS HiveThriftServer2 ZERGM#HT, /R T Al 4 Beeline K #:4E Thrift Sever, )5
W3 Java K R IDBC F#E4E Thrift Sever, i A8 N 2%, 1234 T DL SEAS 4 48

Thrift Server B JH .
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% 8 %i  Spark SQL £iey %1

TESEPRAE P IR, — LT R 55 0 4 00 2™ AR i R Y AR . AR S A
TR PRI Spark SQL AYZ5E-E RS, 76 i RS It H 35 22 448 B2 3080 23 B 8 491 vh 52 A e
UV (Unique Visitor, ZEEIEE%"&) B, PV B (Page View, ﬁﬁ(ﬂ]b’rﬁ%)\ Bk
RPN ] TR RS A T e TR TR I R A G R S
BN R RV 5 PR R HE2 B AT 3 44 007 YRR

L SERAITR—REMNE RS EERES T

FESERRAE TR, — LR 45 MO 7 H W aa A 7o AR oh AR R P AR U R Y H A
B, XEHEFE B EZORFE TSz HE, MuERmHE, B3l APP I HE (iPhone
%, Andriod FHL) 5%,

i Pk H S BRI EESEANT .

1) PV. & Page View WIfAIS, RI0T ) VE ol o &, P B 1 0k Do sl v 114 44 90
TP REC S 1k, Wt 1 A~ PV, SRR — a2, vinl i 2, Wit
GiithZ A4 PV,

2) UV: J& Unique Visitor BT 5S, BUAMSZ U4, SR8t M Uinl b0l Y5 0T Y
HARN, Eln, fE—&mmib, AFTIF TR, T —Aa 5, B sz s T 5 —
b, BT AL BN AERZF—GITENL, IBAM1E 1P bbb E—FEr), W H &l
AR FE A 1P Mk 5 S5 R . (U2, HASIHarohae Mgt 24, nl LIRS
HAb AT SEBR(E A i, IR T4 sl s A 3 S0 . A AVERR M5 8., i
UV, tean, sEstEp e, S nl DI I | B A 1P b AR

TP Mgtk & — A~ S e X 45 Jg DU ik X 2 A, UV JE— N sE bR B & i, B4
UV AN TREAS TP, SEER T N — A SEBR A Y2 UV /R R geit e, nr LS e
B0 T i B2 IsF 18] P SR A 22/ DA Tn) 352K 2 7 R ) DT

XEF M PV T UV 8T, oIS =gt THE TS, K =gt THRW
A% A Z M b4t PV AL UV T, SRE8 G T HG AP E e PV F1 UV &,

3) BR: J& Bounce Rate W[5, R Bk A, 2P — MMM =28 b5, Bk
RS, UL PRI IAS AN, P EE Rk 2T, R Uk REAL, BRI
S PR ASANEE, P RES R A O TR BRI N A, 1 H UG fth T B8R 23 PR G 1
Ul PR TR, A8 M AT LAFR B KA 1 s

4) WU IEHES . R AE— I IA] A S 90 3t 45 A e g 30 B L 3 B B0 T R

>
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PR R A A1 Jry o 2B F L
5) FHF‘EI’J{I:ﬂﬁK JEAE TR — 5 I T P B2 44 30 B3 I it ) D P S B e D 1 0 P 9 L
K, MBI ARE SR P AR, — D LR A S P R, — Sk

Mﬁﬁﬂ%ﬁﬁi}iﬂﬂﬁﬁ)ﬂ%%$o

S HiREE )

HEAEOT, X H BRI ERMES, 7 Linux 5T, KX H B0+ 4R A
shell HEATEE, WAL WS IEAT @B B, B IHE AR crontab, ariflow, oozie 55, Ab
PSSR ROV D, B, RN — B %% T Spark & FmibLEs L,

L BEER )

PR B9 HARBEE RIS TR e kB S A, FEZM BT .

o HIY, rigi, ¥ K yyyy - mm —dd, J&45 HEid 54 ma9 H I,

o [ , shijian, J&¥5 HMHiC 4 LAY E]

o FHrid, userlD, WISERIGTRYH T, Horp Null MEAH M,

® LAl id, pagelD, M TiHIAY 1D,

o RBLAFR, channel, PJuligdhn) R,

o #4E, action, K FURTEN M UL, TR,

HE R SO 40 userlogs. txt, ZESCASSCF, & FBEZ B TAB 3%, BAT—Kic%,

Tl HiEaE )

J TG, ARG R Java Al Scala W55 95 FE eS8 H 8508 A= Al
(1) Java ifi 54k H B s

import java. io. FileNotFoundException ;
import java. io. FileOutputStream
import java. io. OutputStreamWriter;
import java. io. PrintWriter;
import java. text. SimpleDateFormat ;
import java. util. Calendar;
import java. util. Date;
import java. util. Random;
public class  SparkSQLDataManally {
7/ 78 Lt B B e 44 B
static String[ | channelNames = new  String[ | {
" Spark" ," Scala" ," Kafka" ," Flink" ," Hadoop" ," Storm" ," Hive" ," Impala" ,"
HBase" ,"ML" | ;
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// 7€ U HE 9 DL 44
static String[ |actionNames = new String[ | { " View" ," Register" | ;
static String riqiFormated ;
public static void main( String [ | args) | @
VA X
30 1o A% 3o TSR 1R 55— SRR AR R /NI S8 , 3R 5000 17
* 55 AN SRChE E AR LAY RSBSOS AR R o
*/
long numberltems = 5000 ;

non,
o ’

String path =
if (args. length > 0) {
numberltems = Integer. valueOf (args[0] ) ;
path = args[ 1] ;

}

System. out. println( " The total user log number is ;

// B 7 Ta) 9 A

riqiFormated = riqi( ) ;

" + numberltems + " " ) ;

userlogs ( numberltems , path) ;

f
private static void userlogs( long numberltems , String path) {

Random random = new Random( ) ;

String BufferuserLogBuffer = new StringBuffer("" ) ;
int[ ] unregisteredUsers = new int[ ] {1,2,3,4,5,6,7,8!
for(i < — 1 tonumberltems. tolnt)

i
var timestamp = new Date( ). getTime( )
var userlD =0L
var pagelD =0L

//BENLAE A P 1D, oo userID A null AJE35T P

if unregisteredUsers[ random. nextInt(8) ] ==1) {
userlD = 0L
| else {

userID = (long) random. nextInt( (int) numberltems )

f

//BERLAE BAY TTTE 1D
pagelD = random. nextInt( (int) numberltems) ;

//BEHLAE BY Channel

String channel = channelNames[ random. nextInt(10) ] ;

//BEHLAE Y, action 174

String action = actionNames| random. nextInt(2) ] ;
userLogBuffer. append ( riqiFormated). append (" \t" )

. append ( timestamp ). append (" \t" )
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. append (userID). append (" \t" )
. append ( pagelD). append (" \t" )
. append ( channel ). append (" \t" )
. append ( action ). append (" \n" ) ;
}
PrintWriterprintWriter = null ;
try |
printWriter = new PrintWriter( new OutputStreamWriter (
new FileOutputStream ( path + " userLog. log" ) ) ) ;
printWriter. write (userLogBuffer. toString( ) ) ;
{ catch (Exception e) |
e. printStackTrace () ;
{ finally {
printWriter. close( ) ;
}
|
private static String riqi( ) |
SimpleDateFormat date = new SimpleDateFormat( " yyyy — MM —dd" ) ;
Calendar cal = Calendar. getInstance( ) ;
cal. setTime( new Date( ) ) ;
cal. add( Calendar. DATE, — 1) ;
Date yesterday = cal. getTime( ) ;

return date. format(riqi) ;

f
|

(2) Scala #5754 RL H SR

import java. io. { FileOutputStream , OutputStreamWriter , PrintWriter |
import java. util. Date
import org. joda. time. DateTime

import scala. util. Random

/ sk k
* Created by gian on 2016/4/16.
*« Pk H & A 34 s
* H B
s rigi s H3), #8308 yyyy — MM — dd, H & A9 A st ]
# timestamp ; B [B)
* userID. 7 ID
* pagelD ; T[] 1D
# chanel ; Hr B4 FR
s action : W YT ( View ) B M Register)
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*/
object SparkSQLDataManually {
/7 s E4 LA
val channelNames = Array (" spark" ," scala" ," kafka" ," Flink" ," hadoop" ," Storm" ," Hive" ," Im- @
pala" ," HBase" ," ML" )
// P R AE
val actionNames = Array (" View" ," Register" )

var riqiFormated =" "

def main (args:Array[ String]) {
/7MW H SRR AT AT IR — A S0 A L H SR AT R BOIA R 500 17
var numberltems : Int =500
var path =""
if(args. length >0)
%
numberltems = args(0). tolnt
path = args(1)
%
println( " User log number is .
// F I ] A
rigiFormated = DateTime. now. minusDays( 1). toString( " yyyy — MM —dd" )

n

+ numberltems )

userlogs ( numberltems , path )

}
/7 M ik H RS pR A, A8 ASECR AR R H S AT EOR H S AR B AR
def userlogs ( numberltems ; Long, path ; String) ; Unit = {
var userLogBuffer = new StringBuffer("" )
val random = new Random( )
7/ BEHLA R BLTET D
pagelD = random. nextInt( numberltems. tolnt)
//BEMLAE B ChannellD
val channel = channelNames ( random. nextInt(10) )
//BEHLAE B Action 174
val action = actionNames ( random. nextInt(2) )
userLogBuffer. append ( yesterdayFormated ). append (" \t" )
. append ( timestamp ). append (" \t" )
. append (userID). append (" \t" )
. append ( pageID). append (" \t" )
. append ( channel ). append (" \t" )
. append ( action ). append (" \n" )
f

val printWriter = new PrintWriter(new OutputStreamWriter( new FileOutputStream( path + " userLog. log" ) ) )
try |
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printWriter. write ( userLogBuffer. toString( ) )

%

catch {

case e Exception = > println( e. toString) ;

f
finally {

printWriter. close( ) ;

%

%

7E Intelli] IDEA BERIFAIRETH, S APREEHE ALT + Shift + F10, # 4 Run iz
program arguments U T A ) H B AR B MJC#FEI’JT%MI&E, Kl Run %4121

IBAT UL, TR
TR

PEFIEAT)R , AR RS SR

H 9} ]

2016 -04 - 24
2016 - 04 -24
2016 - 04 —24
2016 - 04 —24
2016 - 04 -24
2016 -04 —24
2016 - 04 -24
2016 -04 —24
2016 - 04 -24
2016 - 04 —24

SR A A B RO, e 100 74T
arguments it & 240 A 1000000 c: \,

AP D B ID  BRRAHK W ETEN
1461578786916 38392 54157 Impala View
1461578786916 651242 260613  Spark View
1461578786916 437591 720600  Kafka Register
1461578786916 0 699510  Spark View
1461578786916 225827 317728  Storm Register
1461578786916 415604 376904  Flink Register
1461578786916 939459 389381  Spark Register
1461578786916 50944 920496  Spark Register
1461578786916 77695 192414  HBase Register
1461578786916 0 489529 ML View

HIPEIZ 17 Y BC & 2 800 1 i B program
WK 8-1 fR,

Name: | SparkSQLDataManally [ share

Configuration | Code Cove:

H Run - SparkSQLDataManally

+-MHH¥+IDoL
& Application

[ Single instance only

rage | Logs |

SparksQLDataManally

% Defaults Main class:

Use dlasspath of module: | 3 shizhan

[ Enable capturir

~ Before launch: Make, Activate tool window

| sparksQLoatamanally

]

&)

[ 1000000 e

&)

| Eadownloadsishizhan

18]

2 |

-]

‘ Default (1.8 - SDK of 'shizhan' module)

|- [

ing form snapshots

=2 4 5

L Make

[ Show this page

Activate tool window
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i Run $HEETTREY, BrARES .

User log number is ;10000000

Exception in thread " main" java. lang. OutOfMemoryError: Java heap space

AT AR Java HEZS RN, PR, ARIRT AR TR VM (WS4, TEi81T
F L & S BT H: VM options 15 B 24 — verbose: ge — Xmsd4G - Xmx4G - Xss2G, UIF
K 8-2 v, HE L. —verbose: ge, TERHINLLE GC L% I 7E i % 4% B R
B —Xmx4G, JVM J2 3 %1 1A fL HE K/ R 4GB, Xmx4G, JVM i K () K /NN 4GB;
- Xss2G, BALFEAIHERR KN A 2GB,

Il Run - SparkSQLDataManually %

+ -h W ? 1‘ & I:I ,La Name: ‘SparkSQLDalaManually ‘ [ share [] Single instance only
—

v Spleator NEGHRGUAIS code covers oo
mllib0402 1
milibo404 Main class: | sql.SparkSQLDataManually ‘U
rlibo40s VM options: | -verbose:gc -Xms4G -Xmx4G -Xss2G ”E]
SparksQl DataManually
mllib0402 Program arguments: | 10000000 d:\ "E]
» 5 Defaults Working directory: | C:\Users\gian\ldeaProjects\untitled HJIE]
Environment variables: | |u
Use classpath of module: I 3 untitled -
I JRE: I Default (1.8 - SDK of 'untitled’ module) HD

[_] Enable capturing form snapshots

~ Before launch: Make, Activate tool window
% p= 2 D
| &ﬁ Make

B et | [ ey | [ el ]
F8-2 &E VM NS EL
sl Run $2HHE 1 7RE 3 B AT A Bl il FH &8s

T :

ARATHG A AR F AR EE , 0 SRATECH 100 1T, H &K/ 500 MB, SR FRATTHE
B H B BIE S AR Hive 1, BAES A Hive 1= *EFK ] 7 =X

o 7t Hive HHHRAE ML FEF userLogs MY

® 7t Spark Shell H1ifi F sqlContext #EVEMZEHE 2 Hive 3 userLogs ',

o fifiH spark —sql W T HAZHE A hive i3R userLogs,

(1) HX—. 7F Hive PEAEINZREAE R userLogs HIEHE

Fi— . B userLog. log Ui E] hadoop FEREI A HIALES A9/ home/ hadoop/ H 51 ;

5720, ilad Hive $ H B 3 A 2] Hive Bl G E T,

1) Ji 3l Hive MetaStore,
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[ hadoop@ master ~ ] $hive —-— service metastore&

[1] 4186

2) JA 3l hive,

[ hadoop@ master ~ ] $hive

3) 7E hive 3 userLogs "2 %

® show databases: £rif] hive (5% .

® use website: fifi FH website ZU#g /%

® descuserLogs: 27 userLogs F&45HIfF A ,

® load data local inpath /home/hadoop/userLog. log into table userLogs: NZA M E R SC1F
#) hive ZIEE userLogs F 7,

® select count( * ) from userLogs: ZrIEEF 3 userLogs MIICRATEL,

LATF S AH R A

@ 7£ Hive TR E

hive > show databases ;
OK

default

website

Time taken:1.249 seconds,Fetched:2 row(s)

@ i A use website 2> , i i website ZXHEJE .

hive > use website ;
OK
Time taken:0. 029 seconds

@ 1F website U5 A A1) e 56 userLogs :

hive > create table userlLogs (riqi string, shijian biglnt, userID bigInt, pageIDbiglnt, channel string, ac-

tionString) row format delimited fields terminated by \t lines terminated by \n ;
OK
Time taken:0. 539 seconds

@ #rif]3 userlogs MFRE5H

hive > desc  userLogs;

OK
riqi string
shijian bigint

userid bigint
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pageidbigint

channel string

action string

Time taken ;0. 088 seconds,Fetched ;6 row(s) @

& I A1 S F] userlogs £

hive > load data local inpati /home/hadoop/userLog. log into table userLogs;
Loading data to table website. userlogs //MNZREHE £ website userlogs 2
Table website. userlogs stats ; [ numFiles = 1, totalSize = 51582540 |

OK

Time taken:0. 867 seconds

© 2rif) userlogs FATICFEL,

hive > select count( * ) from userLogs;

Total MapReduce CPU Time Spent:0 msec
OK

1000000

Time taken:3. 181 seconds,Fetched:1 row(s)

(2) H . 7F Spark Shell i H sqlContext #AE MM ZREPEE] Hive 5% userLogs 7,
1) B 3h sparkShell ,

Last login:Tue Apr 26 05:49:24 2016 from 60. 216. 201. 197
[ hadoop@ master ~ ] $spark —shell —— master = spark ://master:7077

Welcome to

VA /T
NV _\V_7_ /"

/_ /. _/\_, / // /\_\ version 1.6.1

= V=9 <

avs

Using Scala version 2. 10. 5 ( Java HotSpot(TM) 64 — Bit Server VM, Java 1. 8.0_73)

16/04/26 05:51:56 INFO repl. SparkILoop; Created sql context (with Hive support). .

SQL context available as sqlContext.

HiEH B R “Created sql context (with Hive support)”, B sqlContext B 28 2RIN 37 FF
Hive, Spark " H &GOS T logdj B9 H RGO, LEHMEERAKIK . OFF, FATAL,
ERROR, WARN, INFO, DEBUG, TRACE, ALL, A E&FHIREETR, X EREHER
Sk “WARN”, fiifk Spark () H &5t .
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sc. setLogLevel (" WARN" )

2) 7 Spark Shell 5 A%#5

® sqlContext. sql( " show databases" ). show: Zrif)ELHE %

® sqlContext. sql( " use website" ) : fifi i website 504 2

® sqlContext. sql( " show tables" ). show: AifIEHEZ AR,

® sqlContext. sql( " drop table userlLogs" ) : T % HE 2 rh 32 userLogs.,

® sqlContext. sql( " load data local inpath /home/hadoop/userLog. log into table userlLogs" ) :
JInzZRAS 5 S 2N B 2 userLogs 1,

® sqlContext. sql( "select count ( * ) from userLogs" ). show: 2 HIEUHE % 2 userLogs HYiC

KE

scala > sqlContext. sql( " show databases" ). show;
e +

| resultl

e +

| default|

| website |

omm—mm= +

scala > sqlContext. sql( " use website" ) ;

res2 ; org. apache. spark. sql. DataFrame = [ result ; string ]

scala > sqlContext. sql( " show tables" ). show;

hm———————e fo—————————e +

| tableName | isTemporary |

e o +

| userlogs| falsel

R R +

scala > sqlContext. sql( " drop table userLogs" )

scala > sqlContext. sql (" create table userLogs (riqi string, shijian bigInt, userID biglnt, pageIDbiglnt,
channel string, action String) row format delimited fields terminated by \t lines terminated by \n ") ;
scala > sqlContext. sql("load data local inpath /home/hadoop/userLog. log into table userLogs" ) ;

scala > sqlContext. sql( " select count( * ) from userLogs" ). show;

focoeeee +
| cOl
omm—mm= +
11000000 |
e +

(3) K= i Spark — Sql N FH T E K- E0E 5 A hive )3 userLogs, i Spark SQL,
FEEE T A E] hive B0 4 2
® spark —sql: Ji 8l spark —sql M, PUFH#RAETE spark — sql FHUT,
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® show databases: PIIEHEE

® use website: i FHEUHE 72 website ,

® show tables: i ESR,

® drop table userLogs: MIFR%EHE R userLogs, @

® create table userlLogs: BN B 2 userLogs ,

® load data local inpath /home/hadoop/userLog. log into table userLogs: NZRAS M SO 2%k
WRER userLogs ,

® select count( * ) from userLogs: 1A% EZR userLogs FYIC %N,

[ hadoop@ master ~ ] $spark —sql —— master = spark ://master:7077

SET spark. sql. hive. version = 1. 2. 1

SET spark. sql. hive. version = 1. 2. 1

spark — sql > show databases;

default

website

Time taken :4. 237 seconds, Fetched 2 row(s)

16/04/26 06:21 .08 INFO CliDriver: Time taken :4. 237 seconds, Fetched 2 row( s)
spark —sql > use website;

Time taken:0. 139 seconds

16/04/26 06:22 :24 INFO CliDriver: Time taken:0. 139 seconds

spark — sql > show tables;

userlogs false

Time taken:0. 636 seconds, Fetched 1 row(s)

16/04/26 06:23 .17 INFO CliDriver: Time taken:0. 636 seconds, Fetched 1 row(s)
spark —sql > drop table userLogs;

Time taken:0. 771 seconds

16/04/26 06:24 .07 INFO CliDriver: Time taken:0. 771 seconds

spark — sql > create table userLogs (riqi string, shijian biglnt, userID biglnt, pageIDbiglnt, channel
string, action String) row format delimited fields terminated by \t lines terminated by \n ;
Time taken:0. 499 seconds

16/04/26 06:25:40 INFO CliDriver: Time taken:0. 499 seconds

spark —sql > load data local inpath /home/hadoop/userLog. log into table userLogs;
Time taken:0. 963 seconds

16/04/26 06:26 .34 INFO CliDriver: Time taken:0. 963 seconds

spark —sql > select count( * ) from userLogs;

1000000

Time taken :4. 479 seconds, Fetched 1 row(s)

16/04/26 06:27 :14 INFO CliDriver: Time taken:4. 479 seconds, Fetched 1 row(s)
spark — sql >

WA AT B AT EHIE SR userlogs HH A 1000000 £5ic 5%,
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1 F0 40 3

FE L — R AR TR IREHE R AR R 77 302 A2 Hive Bl G, fEA T
A BRI AL FRARAEITE Spark SQL PREE T SEBL

1. %3t UV #idR

UV 248 — ot 2/ P i, —ASH P 2R E—SE sy 14 UV,

TR SR T, SRR (2016 44 H 24 H) WEM TS, UV B Z0 10
AP ID FL UV 2L

spark — sql > select pagelD, count (distinct userID) UV from userLogs where action £ View and riqi =
' 2016 — 04 —24 group by pagelD order by UV desc limit 10;

973122 7 //H—FNE ORI D326 3 & SURME— AT ™ 1D /9 UV il R+ E %K
292220 7

212271
161650
511705
303446
458256
280080
492301
18050 6

Time taken:6. 364 seconds,Fetched 10 row(s)

16/04/27 05 .50 .55 INFOCliDriver: Time taken :6. 364 seconds,Fetched 10 row(s)

A O O O & & &

spark — sql >

2. it PV 3B

FHPVRE 1O st v ) A R 0T i s T S50 00 5 1 Ik, & 1 4> PV, FH P X [A]— 0L
M2 in, Vil Rit, WeEsithZ24 Py,

THEAAEE S, ERER (2016 4£4 A 24 H), RGIRIEHE (PV) SR ZHHET 10
MHE%

select riqi, pagelD,pv from ( select rigi, pagelD, count ( * ) pv from userLogs where ation £ View and

rigi £ 2016 — 04 - 24 group by riqi, pagelD) subquery order by pv desc limit 10;

2016 - 04 -24 973122 17
2016 -04 —24 292220 7
2016 —04 -24 842569 6
2016 - 04 —24 315316 6
2016 -04 —24 973344 6
2016 -04 —24 492301 6
2016 -04 —24 140524 6
2016 - 04 -24 224728 6
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2016 - 04 - 24 1127 6

2016 —04 —24 511705 6

Time taken:8. 842 seconds,Fetched 10 row(s)

16/04/27 06 :39 :23 INFO CliDriver; Time taken:8. 842 seconds, Fetched 10 row(s)
spark —sql >

3. APBH RSt

PP B R R I8 0 M Rl e BE A B S48 bR, SRR TP HU5IR) 7 A GO (9 4 s )
AU IT RIS B A BT R R A e, AP B B R TE D . R Tk
uil B P S50 SE Il A U P B e RTINS R BT RERE R (2016 4F 4 A 24 H) W
oA it s P P

scala > val allUser = sqlContext. sql( " select count( distinctuserID)  from userLogs where Ation £ View

and rigi £ 2016 —04 —24 " ). collect;
allUser ; Array|[ org. apache. spark. sql. Row] = Array( [ 354685 ] )

PR BT T — U R 4 P R

scala > val jumpUser = sqlContext. sql (" select count( * ) from (select count( * ) totalNumber from

userLogs where Ation £ View and rigi £ 2016 —04 —24 group by userID having totalNumber =
1) target " ). collect;

jumpUser; Array | org. apache. spark. sql. Row ] = Array( [ 282778 ])

e, TR R Bk R,

scala > valjumpRate = jumpUser(0). get(0). toString. toDouble/allUser(0). get (0 ). toString. toDou-
ble;

jumpRate ; Double =0. 7972651789616139
18138 Double 2SRV A BigDecimal 287 aT U305 kG B 09 P Bk b 2%

scala > BigDecimal. valueOf ( jumpUser (0) . get (0) . toString. toDouble ) /BigDecimal. valueOf ( allUser
(0). get(0). toString. toDouble) ;
res8 ;scala. math. BigDecimal =0. 7972651789616138263529610781397578

IR, AP, 1 BRI AE RS Rl A 0 SO A T SR A T B R
AT, AR 0 3l P S50 6T 02 1 i P A Rl ) o AT (I A A B

4. GEitER R P EM b6

P32l B80T P Y L8], A 2% I b P P A 0 T 804 R P P A LR

[EE KRS FNEs NNk ¢

scala > val allUser = sqlContext. sql( " select count( distinct userID) from userLogs where action = Reg-
istet and rigi £ 2016 —04 =24 " ). collect;
allUser ; Array[ org. apache. spark. sql. Row ] = Array( [ 354560 | )
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e, PR B TIRE, FEAEI PR P 1Dy 0 BRI L

scala > val newUser = sqlContext. sql("select count( * ) from userlLogs where userID £ 0 and riqi =
' 2016 —04 —24 "). collect;
newUser ; Array[ org. apache. spark. sql. Row | = Array( [ 124577 ] )

e, VR R A

scala > newUser(0). get(0). toString. toDouble/allUser(0). get(0). toString. toDouble
res12 : Double =0. 3513566110108303

5. GEitEATHRBUHER
AT RBIE Java SCBL T I IR HES (BIAn. RS AR AT LB R
“NTHEBE” it &, RIRRBHR il ST REE I s AR St ], i R .) TR
WAL Java SEELT PV, UV, SURIBEH R B EM LG SETT R e

BAPBRINT

1) #4R1k JavaSparkContext M HiveContext,

2) pvStatistic PREL: 118 PV,

o 4TI subquery, ARHEHE, T ID 404, MRS userlogs W AR IAIIE K AY N
Wics, A H, DU D, pyv H5F;

o \T#iM) subquery AL, MG pv BIERFHEY, BRAE Y, U ID, pv BEENEA,

3) hotChannel PREL, THHEIN AR,

o AT T4 subquery, MRYEHMH, Hrdirdl, MEPEER userlogs H 2 i) HE K B9
sk, G H B, Mk M d %L channelpy 284

o T2 subquery TR, ARHE RIS channelpy FEFFHERY, A H B, B
B, Mk i 2 channelpy S5 N2

4) uvStatistic PREL: 115 UV %k,

o 47140 subquery, AR¥EHMA, TimE ID, H/ID 404, MBI R 5= userlogs H12¥ ]
WER B S, s ds B, sUm D, I ID 8N

o JAT A vesult, 4 H W, U ID 43040, M2 subquery i) H Y DA
ID, UV %55,

o P result AT, MG UV E0%)FHEY, BZAHI . U 1D, UV BEENA,

5) jumpOutStatistic PREL . T15 DT HBk H 4

o i IR B 0 5T R

o AT AR, MEIHT ID A3, A rE IR YR 5T H R 1 U AL

o SR T AT IER HBGE 1 U B P2

o K LG 1 YRS A P RS LA B R0 5 P B L T Bk R

6) newUserRegisterPercentStatistic PREL: 11581 H P 3 Mg Lu i,

o SETTIE IR NE M 5K AP 1D SR s i 1 5

o GETHIER M L

© SRETE T RIS LA S P S R P W e A
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package sql;

import java. text. SimplerigiFormat ;

import java. util. Calendar; @
import java. util. Date;

import org. apache. spark. SparkConf;

import org. apache. spark. api. java. JavaSparkContext ;

import org. apache. spark. sql. hive. HiveContext;

VA X

# Table in hive database creation:

* sqlContext. sql ( " create table userlogs (rigi string, timestamp bigint, userID bigint, pagelD-
bigint, channel string, action string) ROW FORMAT DELIMITED FIELDS TERMINATED BY \t
LINES TERMINATED BY ' \n ")

* @ author root

*/

class Spark SQLUserlogsOPS {
public static void main( String[ ] args) |
SparkConf conf = new SparkConf ( ) . setMaster ( " spark://123. 233. 246. 100; 7077 " ) . setApp
Name (" Spark SQLUserlogsOps" ) ;
JavaSparkContext sc = new JavaSparkContext( conf) ;
HiveContext hiveContext = new HiveContext(sc. sc( ) ) ;
String yesterday = "2016 —05 - 03" ;
pvStatistic ( hiveContext , yesterday ) ; //PV
hotChannel ( hiveContext, yesterday ) ; //#[ T Higk
uvStatistic ( hiveContext , yesterday ) ; //UV
jumpOutStatistic ( hiveContext , yesterday) ;  // Ui Bk i 2
newUserRegisterPercentStatistic ( hiveContext , yesterday ) ; /78 P W B )
}
/S P B A
private static void newUserRegisterPercentStatistic ( HiveContexthiveContext, String yesterday) |
hiveContext. sql( " use website" ) ;
String newUserSQL = " SELECT count( 1) from userlogs where action £ View AND riqi
2 " +yesterday + " and userID is NULL" ;
String yesterdayRegistered = " SELECT count( 1) from userlogs where action £ Registet
AND rigi £ " + yesterday +" " ;
Object totalPv = hiveContext. sql ( yesterdayRegistered ). collect( ) [0]. get(0) ;
Object pv20ne = hiveContext. sql ( newUserSQL). collect( ) [0]. get(0) ;
double total =  Double. valueOf( totalPv. toString( ) ) ;
double pv21 =  Double. valueOf( pv2One. toString( ) ) ;

System. out. println ("I H I EM LA " + pv21 / total) ;




S park SQ L AHESHFRNE

}

// PR U B H R
private static void jumpOutStatistic ( HiveContexthiveContext, String yesterday) |
hiveContext. sql( " use website" ) ;

String totalPvSQL = " SELECT count (1) from userlogs where action £ View AND riqi
= " + yesterday +

String pv20neSQL =" SELECT count( 1) from ( SELECT count(1) pvPerUser FROM
userlogs where action £ View AND rigi £ " + yesterday + " GROUP BY userID HAVING pvPerUs-
er=1) result";

Object totalPv = hiveContext. sql( totalPvSQL). collect( ) [0]. get(0) ;

Object pv20ne = hiveContext. sql ( pv20neSQL). collect( ) [0]. get(0) ;
double total =  Double. valueOf( totalPv. toString( ) ) ;
double pv21 = Double. valueOf( pv2One. toString( ) ) ;

System. out. println( " Bk 24" + pv21 / total) ;

"o
’

}
/7B UV B, UV SR8 A w2 40 P il
private static void uvStatistic ( HiveContexthiveContext , String yesterday) {
hiveContext. sql( " use website" ) ;
String sqlText = " SELECT riqi, pagelD,uv" +
" FROM (SELECT riqi, pageID,count(1) uv " +
" FROM ( SELECT riqi,pagelD,userID FROM userlogs "
+ " WHERE action £ View AND riqi £ " + yesterday + " GROUP BY riqi, pagelD, userID) sub-
query GROUP BY riqi, pagelD) result "
+" ORDER BY uv DESC " ;
hiveContext. sql( sqlText). show( ) ;
}
7/ R TR
private static void hotChannel ( HiveContexthiveContext , String yesterday) {
hiveContext. sql( " use website" ) ;
String sqlText = " SELECT riqi, channel , channelpv" +
" FROM ( SELECT riqi,channel,count(1) channelpv FROM userlogs "
+ " WHERE action £ View AND rigi £ " + yesterday + " GROUP BY riqi,channel) subquery"
+" ORDER BY channelpv DESC " ;
hiveContext. sql( sqlText). show( ) ;
}
//FHEE PV DL TG0 B f i
private static void pvStatistic ( HiveContexthiveContext, String yesterday) {
hiveContext. sql( " use website" ) ;
String sqlText = " SELECT riqi, pagelD,pv" +
" FROM ( SELECT rigi, pagelD,count(1) pv FROM userlogs "
+ " WHERE action £ View AND rigi £ " + yesterday + " GROUP BY riqi,pagelD) subquery"
+" ORDER BY pv DESC " ;
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hiveContext. sql ( sqlText). show( ) ;
//ABRAT S RAE B B Hive K
f

f

A RS, SR A E AT RS, ARSI RS SR

|
£ 5 SR 190 ST R —— P T D 4 4 2 2

Sl REGIEE )

RN A AR M KA G LR G R0 IR N0, P S SRR M,
TEA R A R, SRS A A, s RETE S AR Il 4 R T R A TR
R P AR RN, YR — AT B, A REAR HIE P B o R R
R, ASIEI RS T RA R WoR 8 R AR, A Bl DB Y i T 1 R R A
TEARG G, RSB R ARAR R IR T aE, R R im0 H s, i Ex
WRHAL 3 ARSIk, RER G T LU R C s e AL B 80 p, 1R
% Web RGEBHALN I, X BURHE R AR AT 3 2 ML R AP RIS R G b, L
JSON # A ARAT

W R 2R A SR BICES or 2 A

(1) Kol Az s e . B PBLROHE (9 A BT DL AT TE H AR A e, DA TR 45 L TG JBCAH iz
A P R Bs , 2EAT ETL $odls v 21 Bl A 230 T ORI ek i, JRATT R AR 400 A
WRAE 77, MRIE LA RO B oK, N TAE BB SCPF S BLIR A 26 BL Y
Tfie .

(2) Mt HES . JH R RHEAA AT 3 240077 4

R )

TEARZ G, RAEHE MR, FERBUT RO B, HPAK, HrERm
Fidh . P ERAERY T . s i 2 AR M (B, 2 FHL, R FHLECE
Peep i) A8 BUE 5 B, BELECIE 0 F B i H I (date) , M1 (userlD), B b
(TtemID) , ¥k (CityID), i (Device) ; HHLEHEIC 5T AL I 2 (W, T
ViR 4ZJ) . TEACHS B R {E 245 numberltems Bt 7] LA 45 % numberltems %iﬂ%, X AR Spark
SQL mh i kAR o 7 8, WA & LR AR P N ST ok, DRI A 2 24 2 7 &
g IR 1A

1. ¥i#Eix A

I FEF Spark SQLUserlogsHottestDataManually #4004z s ECHE (2 73R B hik . Hip.//
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blog. csdn. net/dnan_2hihna/article/details/78821810) ,

HER 5B

HI, date, #6308 yyyy —mm —dd, J&48 H &l #4009 H 1

M id, userlD, TERIu5 AT RAHIF 1D

fan id, TtemID,  FH ™ 76 R 2R 0 T 2 FK 1D

BRI id, CityID, P AR T o S5 90 3

Ly, Device, FH il A4 L I8 5 5% M v

A Y SCF 42N G2 \Spark SQLData \Spark SQLUserlogsHot. log, 4$7-Bt2Z[1] TAB 433,
fr—24dsk,

2. HiEeE

1E Spark SQLUserlogsHottestDataManually. java N 2T H, 81T numberltems $5 %€ 10000,
SEAE B 10000 25804, V8 ganerateUserLogs PREL, 7E ganerateUserLogs PRIEL 435130 FH A= Al 24
A HI ., BEYLUAS ID . BELET S ID ., BENLIRTT A4 PR . BEFLIE 28 B & A R B, SR
JEEYIE] . AT id R, s, AR BRI R IR, AT R ISR R B R4S
TFRYE,

(1) ganerateUserLogs PRI FH

public static void main( String[ ] args) |
long numberltems = 10000
ganerateUserLogs ( numberltems, " G : \ \Spark SQLData\\" ) ;

}

private static void ganerateUserLogs (long numberltems , String path)

StringBuffer userLogBuffer = new StringBuffer( )
String filename =" Spark SQLUserlogsHot. log" ;
// JEHRE : Date UserID Item . City . Device ;
for (int i=0; i <numberltems; i ++ ) |
String date = getCountDate(null, " yyyy — MM —dd" , —1) ;//3KH H 4]
String userID = ganerateUserID( ) ;//FEHLAE A H P ID
String ItemID = ganerateltemID () ;//BEHLA BT & 1D
String CityID = ganerateCityIDs () ;//FEALAE B3R T 24 7K
String Device = ganerateDevice () ;//BENLA: Bl 1% 257
userLogBuffer. append ( date + " \t" + userID + " \t" + ItemID + " \t" + CityID + " \t" + De-
vice + " \n" ) ;

WriteLog( path , filename , userLogBuffer + " ") ;//4#47 2 #5301

}

(2) FRECYHATH I getCountDate
BRAPUAE B R B0 2 H

public static String getCountDate ( String date , String patton , int step) |
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SimpleDateFormatsdf = new SimpleDateFormat( patton) ;// % X H H i4% =X
Calendar cal = Calendar. getInstance( ) ;//3}H Calendar A—>3Z 45
if (date! =null) f{
try | @
cal. setTime (sdf. parse(date) ) ;
| catch (ParseException e) {

e. printStackTrace () ;

}

cal. add( Calendar. DAY_OF_MONTH, step) ;

return sdf. format( cal. getTime () ) ;//3& [8] 2471 H #}]
}

(3) BEPLA R P UserlD
FE X —AF P ID B0, R BENLEON B H BEFLAREUH 7 1D,

private static String ganerateUserID( ) {

Random random = new Random( ) ; // i L — 1 BEHLEL

String[ ] userID = { // #4lE LA ID
"98415b9¢ — 3d4 —45¢3 — be7f — dee3126¢6c0b" , " 7371b4bd — 8535 —461f — aSe2 — c4814b2151el"
"49852bfa — a662 — 4060 — bf68 —0ddddeSfeeal " ," 87681089 — {736 — 4346 — a83d — e23fe05h0ecd" ,
"a76ff021 —049¢c —4ala — 8372 —0219¢51261d5" ,"8d5dc011 — che2 —4332 - 99cd - al848ddfd65d" ,
"a2bcebdf — f0e9 —489¢ — 8513 —011644cb5cf7" ,"89¢79413 — a7dl —462¢ — ab07 - 01f0835696(7" ,
"8d525daa — 3697 —455e — 8{02 — ab086cda7851" ," c6157¢89 —9871 —4a92 —9cbe — a2d76¢d79¢d0" ,
"19951134 —-97el —4{62 —8d5c — 134077d11955" ," 32022063 —4ebf — 4f3f — adb7 — 5e542307d726" ,
"40a0d872 —45cc —46bc — b257 — 64ad898df281" ," b891a528 —4bSe —4ba7 —949¢ —2a32ch5a75ec" ,
"0d46d52b —75a2 —4df2 — b363 —43874c¢9503a2" ," cle4b8cf —0116 —46bf —8dc9 —55eb074ad315" ,
"6fd24ac6 — 1bb0 —4eab — a084 —52cc22e9hed2" , " 5£8780af —93e8 —4907 —9794 — 18c960e87d34" ,
"692b1947 —8h2e —45e4 — 8051 —0319h7f0e438" ," dde46f46 — ff48 —4763 —9c50 —377834ce7137" |

return userID|[ random. nextInt(20) ]; // BEHLFEH - ID

}

(4) FEALAE BCRT & TtemID
B XN 1D B, R BEALEBON B T BB HLAR B S &4 K 1D,

private static StringganerateltemID( ) |

Random random = new Random( ) ;

String[ ] ItemIDs = { "/PNK" " ORPREE" " PEAHL" " BoR g R BEAW AT
AERL |

return ItemIDs[ random. nextInt(7) ] ;

}
(5) BEHLZRIUM 4 Fx
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E ST A R, il T BE LK Hh BERLAR U T 44

private static StringganerateCitylDs( ) {
Random random = new Random( ) ;
Suring[ ] CityNames = | * EH5" " L3, " BEHI" SO " GL0" 0 fR 0 R R R
Rk, AR
A
return CityNames[ random. nextInt(10) ] ;

|

(6) FRHU & IR
E SBR[ HIREILEBON ] h BEALAR e s 2, e s AL, SR AL
A L

private static String ganerateDevice( ) |

Random random = new Random( ) ;
String[ ] Devices = { "android" ," iphone" ,"ipad" } ;
return Devices| random. nextInt(3) | ;

|

(7) BAWRSCF
WA A PR TR e G R B (date) , P (userD), Fdh (TtemID),
W (CityID), & (Device) {RAERIREASCHE

public static voidWriteLog( String path , String filename , String strUserLog) {
FileWriter fw = null ;
PrintWriter out = null ;
try |
File writeFile = new File( path + filename) ;
if (lwriteFile. exists( ) )
writeFile. createNewFile( ) ;
else |
writeFile. delete( ) ;
}
fw = new FileWriter ( writeFile , true) ;
out = new PrintWriter(fw) ;
out. print( strUserLog) ;
| catch (Exception e) {
e. printStackTrace( ) ;
try |
if (out! =null)

out. close( ) ;
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if (fw! =null)
fw. close( ) ;
| catch (I0Exception ex) {
ex. printStackTrace( ) ;

}
{ finally {

try |
if Cout! =null)
out. close( ) ;
if (fw! =null)
fw. close( ) ;
| catch (10Exception e) |

e. printStackTrace () ;

}

3. EpEINEE

51T Spark SQLUserlogsHottestDataManually. java {CHOFR Y, Az B A9 AR FUUE I 45 S PR A7 2]
windows ZGEH AT “G: \Spark SQLData\Spark SQLUserlogsHot. log” SC4, HiH i ERAT 8045 43
B HY (date) , FH/ (userID), Fdh (ItemID), 37 (CitylD), Z3 (Device), MH

B IER 10 505k, BITE R,

2016 —-08 —15 89¢79413 — a7dl —462¢ — ab07 —0110835696£7 /K Bl iphone
2016 -08 —15 692b1947 —8h2e —45¢4 — 8051 —0319b7f0e438 B+ Il iphone

2016 —08 — 15 c6f57¢89 —9871 —4a92 —9che — a2d76¢d79c¢d0 B LI ipad

2016 —-08 —15 49852bfa — a662 — 4060 — bf68 — 0dddde5feeal /K ELEE android

2016 -08 — 15  a76ff021 —049¢ —4ala — 8372 — 029¢51261d5 /K EZR android

2016 —-08 — 15 0d46d52b —75a2 —4df2 — b363 —43874¢9503a2  FTZ4-iC 34X IR iphone
2016 —08 — 15 6fd24ac6 — 1bb0 —4eab — a084 — 52cc22e9bed2 7R a% M2 iphone
2016 —08 —15  ¢6£57¢89 — 9871 —4a92 —9cbe — a2d76¢d79cd0 /K Il android

2016 —08 —15  58780af — 938 —4907 — 9794 — 8c960e87d34 PER W %I android
2016 —08 =15  c6f57¢89 — 9871 —4a92 —9che — a2d76¢d79¢d0 /K FHTR}L android

ZIE, ARGIGEAUEIEC A, 5P ORIATL B & R EAT 3 4 105w HEA

giit,

SHAREREEN 3 ANERHEE 5T

Spark SQL M58 2R £5 & S S B SC U] 43 AR R AT 3 24 M RT s HEZ SEit, RRSEE

APRAE

1) M Spark BEAJ R H &L, RIS H TR EEAT ETL Blais v, 18 SLPRE = R
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MY, s ug T aedew 24y, Xt ug DS 9 B bR 61 74 SR Aty Aol Z& 4
MTREWAR R A%, TEARZRE IR, FROTEH T FA &, K /A2 R0 L& Execu-
tor AT AL IR, (EH] RDD 1Y filter BRAE, A U8 i o7 T30 2R T ML 2% 190 0l 5 o 19 1 2 48
Fidsk,
2) %k FH P SR IRl 1 R KA e S SR LB SR IE S IR LA, FRATTXS E AR )
Key — Value Z8f% RDD ( date#ltem#userID, 1L), Key {9 H ], B850 S P 1D ff F#%E 4
BIPHE AT, Value BITECH 1, {1 reduceByKey #24E, 41t Key [ERIC TS, B4
PR R ST R A R S
3) XF reduceByKey LAJF RS 0 SRR 0 AT ALPF, Pror kU B Date, UserlD, Item,
SRIGAHPEIN FIC B GTHE RIKEL count, 4 MALE Date, UserlD, Item, count [ Json F7F
5 , F4 18 DataFrame,
4) 1E Spark SQL yEMHIGASZ, (4 FHE 1 PREL row_number St i H 4 P 38 2R 4 7 5 09 H
3%,
5) Spark SQL P B RERFF AL ATLUGES RDD HHEHAE Mysql, SES5HR EIEMA
A RGEAREE DB, Gl Java EE| Web SU ST AT LR, SREETHEH AR, ©
MRS, B RG YR AU, Wl LUIHE Hive ', J83d Java EE ffi ] JDBC
#4570 Hive; WA ABETE Spark SQL H, @&l Thrift Server $2fit Java EE ffi [ ; X HLIRA]
LA JSON #s A fiAF BIRE LS R e
ARG BRI
1) A g KA P s o i R i B UCE
o WlA1k JavaSparkContext & HiveContext, i#id sc. textFile fiNZEFH M # K5 s H &304,
o ffi[{]) #&AL & deviceBroadcast, BFELITYEAY ] P &y (e SRR SEMR) T
JHE, HH filter ik T UE
o v if g KA P R R R B OB XA T B9 EE AR e AT, K L R
P ID AL Key 1B, FXRITECH 1K, A2 key — Value #E{E X ( date#Item#userlD ,
1) o BV A P o B R OB RO 1,
ARAGUT

SparkConf conf = new SparkConf( ). setMaster( "local" ). setAppName (" Spark SQLUserlogsHottest" ) ;
JavaSparkContext sc = new JavaSparkContext ( conf)

SQLContextsqlContext = new HiveContext(sc) ;

JavaRDD < String > lines = sc. textFile(" G : \\Spark SQLData\\Spark SQLUserlogsHot. log" ) ;

String device =" iphone" ;

final Broadcast < String > deviceBroadcast = sc. broadcast( device) ;// % X &A% &=
7/ filter J5 4T 1d U8

JavaRDD < String > lineFilter = lines. filter( new Function < String, Boolean > () {

@ Override

public Boolean call(String s) throws Exception |

return s. contains ( deviceBroadcast. value () ) ;//1d U8 H B¢ S0 E AU 52 SR FHLHIC 5%




F8= EHIRE I ES]

£)s
JavaPairRDD < String, Integer > pairs = lineFilter. mapToPair ( new PairFunction < String, String , Integer >
O
private static final long serialVersionUID =1L; @
@ Override
public Tuple2 < String, Integer > call( String line) throws Exception {
String[ ] splitedLine = line. split( " \t" ) ;//#&" \t" #4743
int one =1 ,//1‘|“§5lﬁj~7 1
String dataanditemanduserid = splitedLine[ 0 ] +"#" + splitedLine[ 2] +"#"
+ String. valueOf( splitedLine[ 1] ) ;//ZH $# il ( date#tItem#userID ) T4 5
return new Tuple2 < String, Integer > ( String. valueOf ( dataanditemanduserid ) , Inte-

ger. valueOf(one) ) ;

)8

2) Geihag AR s o 1 A A R AR R

o {fi[{] reduceByKey Jy K 1P 4 K sl iy i I OREAL S Z I, gt B R 8 R
T i AR R YR R AL

o K Gt A R PHE JSON #% 2,

ARAGUT .

JavaPairRDD < String, Integer > pairsCount = pairs. reduceByKey ( new Function2 < Integer, Integer, Inte-
ger>() |
@ Override
public Integer call( Integer v1,Integer v2) throws Exception {
return v1 +v2;//H[] key {ERIE5%, value #E47 SN

§)s

List < Tuple2 < String, Integer > > pairsCountRows = pairsCount. collect( ) ;
/7 S BHER JSON #5:X
List < String > userLogsInformations = new ArrayList < String > () ;
for (Tuple2 < String, Integer > row :pairsCountRows) |
/7 FTH IATE IR = AT B
String[ ] rowSplitedLine = row. _1. split("#" ) ;
String rowuserID = rowSplitedLine[2 ] ;
String rowitemID = rowSplitedLine[ 1] ;
String rowdatelD = rowSplitedLine[ 0] ;
// BHE Json JCEE . Date  UserID Item  Count
String jsonZip =" { \" Date\" :\"" + rowdateID + " \" ,\" UserID\" : \" " + rowuserID + "

A" \"Item\" :\"" +rowitemID + " \" ,\" count\" ;" +row. 2 +" |";




Spark SQL *uEsnFznE

userLogsInformations. add( jsonZip) ;

|
E

3) 7E Spark SQL "hiF MG %, fi % 1 PR%L row_number Sttt P 48 28 B RS S A HT
3%,
o i sc. parallelize 77 72: 81 & userLogsInformationsRDD, fifi F sqlContext. read (). json Jill
3 Json B4, H%E DataFrame userLogsInformationsDF
o ¢ DataFrame 13 M I 2 userlogsInformations .,
o ffi [l SQL % M ek %: LAy ifi iy 0y 2U5e i H AR B 942 30, 76 H ARSI N AT 101 08
% row_number P70 HHET
(1) ST F 1 sub_userlogsInformations, AR P ID 434, M8 R B 7 HE
Fe, AP ID, BGh ID, 8RWE, Hi4;
(2) SRJ5 M F20if) sub_userlogsInformations A0if), #iAIHEA AT 3 AW H P ID, B 1D,
HREL
RAGUT .

//TB3L A JSON ) RDD A4 DataFrame

JavaRDD < String > userLogsInformationsRDD = sc. parallelize ( userLogsInformations) ;

DataFrame userLogsInformationsDF = sqlContext. read( ). json( userLogsInformationsRDD) ;

userLogsInformationsDF. show( ) ;

/7 TEMH A i 2

userLogsInformationsDF. registerTempTable (" userlogsInformations" ) ;

/AT AR A 7 25 R H AR R RS I, 78 B AREOE 9 A8 FH 2T 15 R row_number SR 3E
FT5rHEF . PARTITION BY - 455 %1 1 B 40 411 Key; ORDER BY Jp41LUR HEATHET ;

®/

String sqlText = " SELECT UserID,Item,count " + " FROM (" +"SELECT " + " UserID, Item,
count," +"row_number ( ) OVER ( PARTITION BY UserID ORDER BY count DESC) rank" +"
FROM userlogsInformations "

+") sub_userlogsInformations " +" WHERE rank < =3 " ;

System. out. println( sqlText) ;

DataFrameuserLogsHotResultDF = sqlContext. sql ( sqlText) ;

userLogsHotResultDF. show () ;//4TElii i userLogsHotResultDF

userLogsHotResultDF. write (). format( " json" ). save (" G://Spark SQLData//Result. json" ) ;
7/ RAT RIS

while (true) {

F

sqlContext. sql (sqlText ) i 7 R ECA 1) 55 H P 8 R 5
&

T A R 3 44 BB IE %, FTED
i i userLogsHotResultDF , userLogsHotResultDF. show () 51745

T8 RF




E = Spark SQLZES Rz FA =15

| UserID| Item| countl

== —— ————— i ——t———
| a76£021 —049¢ —4al ... IfTZEIEAL] 251
|a76ff021 —049¢c —4al...| WEIl 25|

|a76ff021 —049¢ —4al...| FEAKW| 231
1692b1947 —8h2e —45e...| Waaesl 311
1692b1947 —8h2e —45e...1  PEAHLI 301
1692b1947 —8h2e —45e...| /Kl 291
18768089 — 1736 —434... 14T Z3C X1 331
I87681089 — 1736 —434...1 BiRasl 291
187681089 — 1736 —434...1 YEARW| 26|

4) BE5R LA JSON #8 2UORAF 2R 250

VB F P 18 R B R A RT3 44 Y BCHE R A7 B AR M 0 B SC M G . /Spark SQLData/
Result. json, & F window R4 H Y G./Spark SQLData/Result. json H 3¢, HRHEE &L
AR — /N SO, S S X #E _SUCCESS, . _SUCCESS. crc, . part — r — 00000 -
cde7c8c9 — d08a —443d — 9238 — elal3balceel. cre (KL LIF), part —r -—00018 —
70d42435 - fd8c —409¢ - 882f - 3¢40727d392 (KM LN 3fk), &FH P — P
KR IRT 3 2 B BRSE B ScE, 0 part —r — 00186 — c4e7c¢8¢9 — d08a —443d - 9238 —
elal3balceel FISCIENZS, WP 7371b4bd - 8535 — 4611 — a5e2 — c4814b2151el Y
BRI —AMESA “BR7, 7835 )k, WAL, THE32 W CARMEE” 1529
W, BEMSEENT,

{ " UserID" ;" 7371b4bd — 8535 —461f — a5e2 — c4814b2151el" ," Item" :" K" ," count" ;35|

{ " UserID" ;" 7371b4bd — 8535 —461f — a5e2 — c4814b2151el" ," Ttem" . " PEAHL" ," count” ;32|
{ " UserID" ;" 7371b4bd — 8535 —461f — a5e2 — c4814h2151el" , " Ttem" ;" fRIFEE" | " count" ;29
{ " UserID" ;" a2bccehdf — f0e9 —489¢ — 8513 —011644cb5cf7" " Ttem" ;" f2K" ," count" ;28 |
{ " UserID" ;" a2bcchdf — f0e9 —489¢ — 8513 —011644ch5cf7" | " Item" ;" VEA K" , " count" ;25|
{ " UserID" ;" a2bccbdf — f0e9 —489¢ — 8513 —011644cb5cf7" " Item" ;" {Bnss" ," count" ;22 }

5) 7E Spark Web Ul B & AT TIEM

SparkSQLUserlogsHot. Java fifi Fil Spark VA A Hi Local #3042 47, #£ Spark SQLUserlog-
sHot 25 R BN I while(true) { | fH¥REA], X FE Spark SQLUserlogsHot. Java 2 /7 — H iz
1T, WAL 5% Spark web U http://127. 0. 0. 1:4040 £ & Spark SQLUserlogsHot i i
BT

5% Spark Web UI WU hitp: //127.0.0. 1: 4040/jobs/, ¥ W il W R WA 8-3 Fizs .

%53 Spark Web UI U http://127. 0. 0. 1:4040/SQL/, £¥if] SQL W, 5 Detail 513
“ ==Parsed Logical Plan ==" T AMAY[ + details |5, 7] #F Parsed Logical Plan AYTEZH N
%25, W45 Spark SQL ) Parsed Logical Plan, Analyzed Logical Plan, Optimized Logical
Plan, Physical Plan FIHUATIHAL, 1Kl 8-4 7w,




Spark SQL xtEzwrise

« > € [[127.00.1:4040/jobs/

Q &gy

Spafﬁ 16.0

Jobs Stages Storage Environment  Executors saL SparkSQLUserlogsHottest application Ul
?
Spark Jobs (?)
Total Uptime: 1.7 h
Scheduling Mode: FIFO
Completed Jobs: 8
» Event Timeline
Completed Jobs (8)
Jobld Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total
7 save at SparkSQLUserlogsHot java:135 | 2016/08/17 08:38:53 68 212 200200
6 show at SparkSQLUserlogsHot java:134 | 2016/08/17 08:38:51 28 1/1 (1 skipped) [P A LT TR, o ret=vs | m—
5 show at SparkSQLUserlogsHot java:134 | 2016/08/17 08:38:50 | 1s 212 ./ —
4 show at SparkSQLUserlogsHot java:117 | 2016/08/17 08:38:48 03 11 L, —
3 json at SparkSQLUserlogsHot java:115 | 2016/08/17 08:38:48  0.1s 10 [ —
2 collect at SparkSQLUserlogsHot java:88 | 2016/08/17 08:38:48 02 212 T N—
1 collect at SparkSQLUserlogsHot java:72 | 2016/08/17 08:38:47  47ms 111 e
0 collect at SparkSQLUserlogsHot java:51 | 2016/08/17 08:38:47 02 11 I, T T ———
%l 8-3 Spark Web UI J[fi
€ - € [[127.0.0.1:4040/5QL/ QMY
3p0$ 167 Jobs Stages Storage Environment ~ Executors | SQL SparkSQLUserlogsHottest application Ul

sSQL

Completed Queries

ID
2

Description

save at SparkSQLUserlogsHot.java: 135

show at SparkSQLUserlogsHot.java: 134

show at SparkSQLUserlogsHot java:117

Submitted

+details 2016/08/17
08:38:53

+details 2016/08/17
08:38:50

+details  2016/08/17

org.apache. spark.sql.DataFrame. show(DataFrame. scala:3

63)

08:38:48

com.dt.imf.zuoye@@1.SparkSQLUserlogsHot . main(SparkSQL

UserlogsHot.java:117)

Duration Jobs

3s

03s

Sl RENE

7

Detail

== Parsed Logical Plan ==

== Parsed Logical Plan ==

== Parsed Logical Plan ==
Limit 21
+- Relation[Date#@,Item#1,UserID#2,count#3L] JSONRelation

-- Analyzed Logical Plan ——

Date: string, Item: string, UserID: string, count: bigint
Limit 21

+- Relation[Date#@, Item#1,UserID#2, count#3L] JSONRelation

-- Optimized Logical Plan ==
Limit 21
+- Relation[Date#®, Ttem#1,UserID#2, count#3L] JSONRelation

== Physical Plan ==

& 8—4  Spark SQL T [fi

AESERIIRE TG RN RG] . 7R 55 Wk H S 248 b, R

Wi R AR INIFIN T T 45%B Spark SQL HITH A, 2% Spark SQL i FHHY

], AT LAIE T E X Spark SQL A5 R A B B

2 S

ZFLONAS
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