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1. Hadoop
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Distributed File System
- =A/EENZ[ HEget = It NHF

-

Distributed/Parallel Computing framework
*  Map&Reduce 7|Ho| ARrE S3=F NS

Open Source Project

. http://hadoop.apache.org

. Java 7| Bl

« 4,000 node O|AF EtQ S HAH M4 It
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1.2 S} o|AEZ|

« Feb 2003 First MapReduce library by Google
« Dec 2004 Google GFS file system paper
 Feb 2006 Hadoop becomes Apache Lucene project
* Apr 2007 Yahoo! runs Hadoop on 1000-node cluster
« Feb 2008 Yahoo! generate production search index with Hadoop
* July 2008 Hadoop Wins Terabyte Sort Benchmark
« sorted 1 terabyte of data in 209 seconds
« July 2009 Hadoop is getting bigger
« Hadoop Common, MapReduce, Hadoop Distributed File System(HDFS)
« Dec 2011 Release 1.0.0
« May 2012 Release 2.0.0 alpha
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2. HDFS
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DAS
(Direct-attached storage)

NAS
(Network-attached storage)

SAN
(storage area network)

- MHO| 2™ HZAZl AEZ|X|(storage)

- 0 72| SIELCIATE &Y += /A= % A O]
AE O|23I= HiAl

— = (@) - O 1

- Y= o] mY AfH

- Ho o RANKME AFESIH, oY A|AEHIZ OHEX
O Z8Y = UAZ.

SAN 2EZ|X|S H|0]H MHOf
E fbiFs HER/IE 20|
==0ot7| ?[off /2T, 24X SAN
28 Ol = KA
- DBMS@t 20| 8N o|1 whE 20| 228t H| O]
2
o
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2.2 GFS (Google File System) 7| &

@ GoogleO| A 7Het=l It AMAHO R Googlel| T2 AMH|AOA AL

@ 2ZEL0E S7HoH] B2 == &4

. http://www.cs.rochesteredu/meetings/sosp2003/papers/pl25-ghemawat.pdf

® Cr=1 €2 274 85

+ X7RE ME{E TS SoR Mol LE0| WMs| WA 4 Qlrkd JhE

c fREo mYUe (8 TR Y

¢ XY Role H%NOR B HO[E S Ak HM0|{L Yojo| HoA X
2 GlojEE ge et

. PO TS A7| GIAS 2 2AHOE HIOES FTkoH I, THU0| of
S EREE Y

+ o3 22L0|E0|A SAI0| SUB T}A| GIO|ES FIkoHe HHOIM 57
ot QHSIES HAste 4 UL e Te

¢ W2 SE XY AR 52 X280 & O 58
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2.3 HDFS(Hadoop Distributed File System) 7| 2

@ Very Large Scale Distributed File System
. 10K nodes, 100 million files, 10 PB
@ Use Commodity Hardware
«  self-healing: failover, recovery, backup

- MY HOofE et el d=olZta JHE
® Optimized for batch processing
© FE AT 3 A7 A5 HolE XY

. 1 file = n7§2| 64MB size block2 £ split
* 2 block2 MZ CHE nodedf =4 M&
@ POSIX & API= X|2I5X| &=
. AEA| APT X| €l (Java, C)
. File lock, Random write O] X|&l
* append= H|otEl 7|52 2 K&
- U0l S8 O Z2[AHO|M(DB &) MEFAZE &8 =7t
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2.4 HDFS A|AEl A

NameNodeS| o= 2/0) 25

File Namespace

Secondary
NameNode
A\
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Client T
File Refd/Wr/z‘e Server Status

R
R
Ps
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2.5 HDFS HAEHE

@ NameNode
. ot A|AHIO| inode namespace
. DataNode S2{AH HH= 22|

2h2|(H 22])
A YO Al Foif =+

*  File BlockO| Ciot =X =~ =& ZE& SOl Chet A0

@ Secondary NameNode

. NameNode?| namespace HE &S
NameNodeZ FESst= 7|15

3 DataNode
« X File Block2 X%t

*  File Block2 2H|H|(Linux)2| mp

@ Client Library
- I+ dibs flet APL S

FI|H(LAIZH2 2 rolling 3}0] CHA|

A ABLO| otLtel MEZ MY

« I} XA A| NameNode, DataNode?} A=

13
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2.7 T4 NI I

NameNode Host

Application
PP 2. /foo/bar lock g 14| AHO|A namespace
. 1. /foo/bar MM | _ ==
HDFS Client [P SS 5 NomeNode > /foo/bar
3. HO|H LT
==
v

7.7t =5 2% ——
edits fsmiage
file file
9. fsimage

1
1
1
1
1
1
1
1
1
1
1
:
i EH ST
1
! \ =k
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Secondary (1)
NameNode

4. HOlH &

.............. > DataNode r-----------> DataNode r------------> DataNode

— .. 5. 04Ol ﬁ 6. 4| O| E ﬁ
1= 1=l
=A Block = A Block
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2.8 oty =32| 1ty

Application

HDFS Client

1. /foo/bar open

NameNode Host

2. HAamo|A

> NameNode

3. §OIHE

L

23|

‘ namespace

<
N

‘ /foo/bar /KN

6. AMH

o Al XAfs2 2

HDFS Client?} C}2 A H 2| Block read

DataNode

ne

DataNode

e
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2.9 HDFS EH

StLto| M-S o] 7HQ| blocke 2 FE|5t0 24t M &

HEo| 2F AEZ|X|7t Ot x86 HH| F2| 24 C|A3 0|8
S A Foj A A XS LR L 27

M FIH/HA A BEo| 2R 22K

M 7tseh ot == otA

NameNode”Z} SPOF(Single Point Of Failure)

dE 2E2X[Z AESH = 7[sH H0| U=

O@O®WOE
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3. MapReduce
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3.1 ti & H|o|E| Mz[2] o &

@ 10 ZH[O|ME Xt of H S
- CPU iz, Dz2| 82

. Scale Up #Alo| Rt H|8 71 Ol A|T) B 7

-

@ HOlH 7] £
« C|A3 97| £&=7} 100MB/sec 2t 7} SHH
. 1TB = 10,485 sec = 7¢ &~ Q

® ds& =07] ®IshiAM= 24 He|7F =
° 'LLE:I-D %%;I-E §7|-
- ARE EF Y5 TH| UESRZ Tof 24
. OjeEo B4 HEY BUBL HEYD BN

NI

d 7ts30| =0ty
At
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3.2 MapReduce 7l{'d

map (k1,v1l) — list(k2,v2)
reduce (k2, list (v2)) — list(v2)

2= Hlo|H

This is a book. That book is on the desk.
[ like that book.

B3/ L This is a book. That book is on the desk.

Z1f H|0|H

(book, 3)

(s, 2)

.(.'.Fhis,l)

Treduce ()

I like that book. map()l
map()l (This,1)
( ) (IS, 1)
(like, 1) (a 1) Partition
(that, 1) (book, 1) Merge
(book 1) (That, 1) sort
(book, 1)

MapReduce Platform

t\
A ..

(book, [1,1,1])

(is, [1.1])

(This,[1])
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3.3 Google MapReduce

@ MapReduce 7§ S ChF1 R 24t 70| 7
@ =2oz0t 90| 2

20044
http://research.google.com/archive/mapreduce.html
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3.4 Hadoop MapReduce

@ MapReduceE & A =

ddigh = s Zo =2
|

«  MapReduce &2 20| EH2{2
. I\/IapReduce T2 M3 =24 M-S

@ HDFSe} ¢
. %'E%'/*E" HIOlE TtE MELE ALE

A T Al E1I0|E1 o2 HERKIE HAY A= Aol otz Y ==0|
Ne= MHOM =R EE AF=E
c DRI 40| TR MY TY ALK Z2I1Y 5o NYAR U8
® 2A=E
. 7|2 FIFO, =7t & Fair, Capacity 2H &2 XS
- AP A =F 578 ElA30| Ol EE= AH0f Zof 2l Al CrE AHE XY
g
@ Y e
«  Job: AREXIZE 2 Al7|= A Y
. Task: SILFS| A2 n7lQ| Task(Map or Reduce)Z 2| k|0 ZF = EO0fA E4t
[0

® Crdst Ad/Z20 M M
«  MapReduce T2 1L 7|22 XtHIZ 7||2tel|Of S} X| Ot C}Fst =2 ] 2H
Ol +¢ 7Is

. OIE{HO|A 7|BO 2 CIYH ALRXF HO| 7|5 T8 Ths SCRUTER



3.5 Hadoop MapReduce O}7|ElX]

User
Application
Hadoop
Library .
ob info
runjob l S
v
Read job info : .
JobTracker J J.Ob-Slo|lt
= job.xml
hearM \ \JObL
Hadoop file system
TaskTracker TaskTracker
#1 #2

7\

Task Task Task Task

foA

@ @ @

Read job info

User defined
Map/Reduce Task
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3.6 MapReduce A|AH EXHE

@ JobTracker
- NEE &olSh=s OrAH AH
. Z=2 NameNode?} =St A H AL
o AFEX}O| A AL JobTracker2 2 H=!
. 0| O3t AAH =2 2z
«  Single Point Of Failure
@ TaskTracker
«  Task7} =dt= AH
. 2 DataNode?2} 5ot AMH AlE
. SlLtO| TaskTracker MHO|l= SA|0| N 7§2| Task %=
3 ClientAPI
«  Hadoop?2| MapReduce =21z m & Gl
+ Z2AE Ao Che ZHERS API

1=

ofl & A

U
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3.7 §|O|E] &

StLte| Map Task
Process

Block-3

Block-4 \

Block-5 Map4
Hadoop File

Partitioner

5-1
15-2
Local
temp file

ofL}2| Reduce
Task Process

.---:.}
1
1
= 4
1
1
7
i 77
A
s i’7
o
a4 7
T O
~ =
~~ mHel1-1
mhel2-1
—
mel4-1
mels-1
map result
apf“:su Merge&Sort
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4. Hive
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4.1 Hive 7] &

S
v' FacebookO| Ot=7| A|&H O Xl Top level ASF project
v' Facebook 2 2008t 0.2T(per day) O A] 2010F 12+TB(per day)2 £ G| 0| E
7t FEHC g2 Tt
v Hive Z9|& #=alS}= cron job @ £ Oracle DB Of X%t
v' Python code 2 ETL X2|

=  MapReduce
v' MapReduce T2 &9 O] F
v' Pig/Cascading
v Metadata 22| 24| (Hcatalog &= 2012 incubator)
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4.1 Hive 7] &

® Hadoop 7|HtQ| Data warehouse system

Hive = O|O|E{E& RX3I5t0 278t MR Z2 1S HQLS ALRSI0 £/ &
Mab 4 QUL

N

SQL-Like Query Language

HDFS & AEE|X|E ALE
MapReduce AFEO 2 EALHE|
RDB £ 0|25t Metadata 22|
2t &M (format, function, scripts..)

AN NN

Hive &= Hadoop 7|Ht0|A{ MapReduceE AA57| M0 batch 44 HO|EHE
Xelstr|of At

Vo HL AEe HO]S =8| A= B2 BAS AXY] G20 =l EX
A4 A YO[Lt row £He| BHOIEE E7ts.

28 oC:RUTER



4.2 Hive ZAEHE

@ Driver: session, fetch, execute

@ Compiler: parse, plan, optimize

3 Metastore: schema, location in HDFS, serializers and deserializers

@ Execution engine: CompilerOf| Al M M=l plan & AlHSIH, stages?t2| dependency
Ze|

® A=+

« Interactive console, hadoop streaming HE{ = &2l =
+ MR WEB UL K&

9 8CRUTER



4.3 Hive O}7|El X}

Vs

.

CL } [ WEB UI }[ Thrift API

~

/

@[ JDBC/ODBC 1

DDL, Queries
Metadata I Driver
” ) - N
[ Thrift API } Session }
L
4 (Compiler) )
MetaStore Parser
Planner

Database
(Derby, Mysql..)

. Optimizer

y

.

Execution
Engine

B

30

Execute
Jobs

D
-

Result

Hadoop

(

N
Source Data

Intermediate
Result Data

p

-

SerDe )
InputFormat
OutputForamt
library jars

/

\_

J
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4.4 H|o|E] &2 : E|O| =

@

@

®

@

Location
. HO|&& Bt=™ DFS Q| /user/hive/warehouse/{db}/{tablename} © £ directory
7} A L}

e.g) CREATE TABLE invites (foo INT, bar STRING);
- External Table : Ct2 2|X|0f| U= dataz &4 7ts, drop Al X|RIX|X| =L
e.g) CREATE EXTERNAL TABLE invites (foo INT, bar STRING) location
'/tmp/hive/data’
Delimiter
. Column 1t rowE FE23517| 8l AtE
B 74SE A O-I[:'..

o =

rOI-

tCh 32{Lt row & hadoop 0| 2™l

Data Types

*  Primitive, complex &2 X|&StCt.

«  https://cwiki.apache.org/confluence/display/Hive/LanguageManual+Types
File format: SEQUENCEFILE, TEXTFILE, RCFILE, INPUTFORMAT/OUTPUTFORMAT

31 oC:RUTER
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4.5 HiveQL: H|O|E{ 2E

@ Loading files into tables

« LOAD DATA [LOCAL] INPATH *filepath' [OVERWRITE] INTO TABLE tablename
[PARTITION (partcoll=vall, partcol2=val2 ..)]

e.g) CREATE TABLE invites (foo INT, bar STRING);

e.g) LOAD DATA LOCAL INPATH 'examples/files/kv1.txt' OVERWRITE INTO TAB
LE invites;

@ Inserting data into Hive Tables from queries(multiple inserts)

« INSERT OVERWRITE | INTO TABLE tablenamel [PARTITION (partcoll=vall,
partcol2=val2 ...) [IF NOT EXISTS]] select_statementl FROM from_statement;

e.g) CREATE TABLE invitesl like invites;
e.g) INSERT OVERWRITE TABLE invitesl select * from invites;

® Writing data into filesystem from queries(multiple inserts)
« INSERT OVERWRITE [LOCAL] DIRECTORY directoryl SELECT ... FROM ...

32 oGRUTER



4.6 HiveQL: G|O|E{ = 3|

@ 9©® @ © 6

Q

Select Syntax

e.g) SELECT * FROM t1

WHERE Clause

e.g) SELECT * FROM sales WHERE amount > 10 AND region = "US”
DISTINCT Clauses

e.g) SELECT DISTINCT coll FROM t1

Partition Based Queries

HAVING Clause

e.g) SELECT coll FROM t1 GROUP BY coll HAVING SUM(col2) > 10
LIMIT Clause

e.g) SET mapred.reduce.tasks =1

e.g) SELECT * FROM sales SORT BY amount DESC LIMIT 5 //Top 5
REGEX Column Specification

e.g) SELECT “(ds|hr)?+.+" FROM sales

c.f) https://cwiki.apache.org/confluence/display/Hive/LanguageManual
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5. Demo
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5.1 Hadoop 43l 3 &
sAE

serverOl NameNode, JobTracker
server02 Secondary NameNode, DataNode, TaskTracker
serverO3 DataNode, TaskTracker
server04 DataNode, TaskTracker
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5.2 2X| 23 38

@ 252 MH =H|
e RAEL A YO AR VirtualBox, VMWarel} & 7tA4 SAEQ E2l&EA
A
@ SAE )\-II—I
« Jetc/hosts O Sl AX| A S AE S5
* e.g) 192.168.56.101 server0O1
® JDK AX|
- LCIREL:
http://www.oracle.com/technetwork/java/javase/downloads/jdk6u38-
downloads-1877406.htm|

* Su - root
« cd ${download_dir}
« chmod 755 jdk-6u38-linux-i586-rpm.bin
« ./jdk-6u38-linux-i586-rpm.bin
« Jetc/profiled|| JAVA_HOME Z=7}
« export JAVA_HOME=JDKAX| 42
« export PATH=$PATH:$JAVA_HOME/bin
@ source /etc/profile
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http://www.oracle.com/technetwork/java/javase/downloads/jdk6u38-downloads-1877406.html
http://www.oracle.com/technetwork/java/javase/downloads/jdk6u38-downloads-1877406.html
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http://www.oracle.com/technetwork/java/javase/downloads/jdk6u38-downloads-1877406.html

5.2 @X] &3 #4

@ AREA 48

. Su — root
. adduser hadoop
. passwd hadoop

® ssh 7| 44 S SAL
* su - hadoop
« ssh-keygen —t rsa
« ssh-copy-id —i ~/.ssh/id_rsa.pub H|O|H == 2 AEH
« ssh-copy-id —i ~/.ssh/id_rsa.pub EX | & SAEH
e BRE SlaveN|HEZE EAS A
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5.3 AX| ojel CI2=E

" Welcome to Apache™ H:z x

-

[

WA " Index of shadoopscomm: x & Y

C' [} hadoop.apache.o €« -» C [j apachemirror.cdnetworks.com/hadoop/common/
Apache = Hadoop =

J &7\ "

Wik

- About

Releases

Mailing Lists

Izsue Tracking
Who We Are?

Who Uses Hadoop?
Buy Stuff

Sponsor Apache

Sponsors of Apache
Privacy Policy
Bylaws

F Documentation

r Related Projects

ouilt with
Apache farreit

&

'

Hadoop Releases

FPleaze make sure vou're downloading from anearby mirror =ite, not from
W apache. org,

We sugoes=t downloading the current stable releaze,

Clder releaszes are available from the archives,

[RE=1T=] Last modified Size Description

Parent Directory -
alphas 18-0ct-2012 06:20 -
betas 21 -Hov-2012 04:53 -
hadoop-0. 22, 0 04-Dec-2011 10:45 -
hadoop-0.23. 4/ 17-0ct-2012 22:42 -
hadoop-0.23. 5/ 21-Now-2012 04:15 -
hadoop-1.0. 4/ O5—0ct-2012 05:30 -
hadoop-1.1.1 A -Mow-2012 04:53 -
hadoop-2.0. 2—alpha/ 18-0ct-2012 06:20 -
stahle/ OE—0ct-2012 0&5:30 -
HEADER . bt ml 24-Jan-2008 05:44 419
EEYS A —Howv-2012 02:09 118K
readme . t=t 13-Dec-2012 14:19 1387

Aoache Jernver af acache.minror.cdnefworks. com Forf 50

stable XIS 2 L} ZC (2013L128 XY stable H{Z2 1.0.4 H{ &9/

SCRUTER



ote 24| Lt S/home/hadoopd| H=E
2= oA

su - hadoop

« cd /home/hadoop

«  tar xzf hadoop-1.04.targz

@ C[EHZ| 48

. namespace X% LC|2H E2|(namenode)

v mkdir /home/hadoop/filesystem
. data C|2l E 2|(datanode)

v mkdir /home/hadoop/data
conf/hadoop-env.sh
. export HADOOP_HEAPSIZE=256
. export HADOOP_PID_DIR=/home/hadoop/pids
conf/core-site.xml

p
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://server01:9000</value>

</property>

</configuration>
(.
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5.4 Hadoop 2X%]

® conf/hdfs-site.xml

Ve

<property>
<name>dfs.name.dir</name>
<value>/home/hadoop/filesystem</value>

</property>

<property>
<name>dfs.replication</name>
<value>3</value>

</property>

<property>
<name>dfs.http.address</name>
<value>server01:50070</value>

</property>

<property>
<name>dfs.secondary.http.address </name>
<value>server02:50090</value>

</property>

p

<property>
<name>dfs.data.dir</name>
<value>/home/hadoop/data/hdfs </value>

</property>

<property>
<name>dfs.support.append</name>
<value>true</value>

</property>

8QRUTER




5.4 Hadoop 2X%]

@ conf/mapred-site.xml

p
<configuration>

<property>
<name>mapred.job.tracker</name>
<value>server01:9001 < /value>
</property>

</configuration>
-

conf/masters

serverQ2

© conf/slaves

serverQ2
serverQ3
server04

8QRUTER



5.5 Slave AH{ AX]

@ NameNode(| AX|=l L}S DataNodeZ = A}
@ NameNode MX| L§E tar
. cd /home/hadoop
«  tar cf hadoop.tar hadoop-1.0.4
(3 DataNodeZ EA} U Q= S| K|
« = DataNode0j CHsl LHE A&
. scp hadoop.tar <O|0|E{E A E H>:/home/hadoop

. ssh <H|O|E{E S AE Q> “cd /home/hadoop; tar xf hadoop.tar”

. ssh <H|O|E{.E S AE Q> "mkdir /home/hadoop/data”
. 2SI AN AT2E KASHO EHE

T ot

8QRUTER



5.6 NameNode iz BH

@ FileSystem Namespace HE M% CIHEZ|E +H0l= At
. NameNodeOf| A 2+ AlSH
. Format @24 AldH A| 7|= 0t MEJI QO D= Aty

M—

e  conf/hdfs.sitexml| T} 0| Q= “dfs.name.dir” A& ZHof| A A

. bin/hadoop namenode —format
. Is —al /home/hadoop/filesystem
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5.7 Hadoop &ial Ol =X|

@
@

Als ta| = NameNodeZ} AX| =l MEHO|A AT E

adoop K| A% Sl SX|
« cd ${HADOOP_HOME}
« bin/start-all.sh

« bin/stop-all.sh
HDFSOF A|EF QI =X

* bin/start-dfs.sh

« bin/stop-dfs.sh

=8 = A% H SA

NameNode
v NameNode & X| AlH
v" bin/hadoop-daemon.sh start namenode

v" bin/hadoop-daemon.sh stop namenode
- DataNode

v A% & DataNode M0 A A%
v' bin/hadoop-daemon.sh start datanode
v' bin/hadoop-daemon.sh stop datanode
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5.8 MapReduce SS1& HH

@ AN Al2H: JobTracker A{H{(NameNode AH|)O|A] AlH
« su— hadoop
« c¢d /home/hadoop/hadoop-1.0.4
« bin/start-mapred.sh
« bin/stop-mapred.sh
@ H=% &2 24 MHOA 2
« JobTracker
v" bin/hadoop-daemon.sh start jobtracker
v" bin/hadoop-daemon.sh stop jobtracker
« TaskTracker
v" bin/hadoop-daemon.sh start tasktracker
v" bin/hadoop-daemon.sh stop tasktracker
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5.9 Of|¥| =27 &4

®© 7= MsE= o =20

« hadoop-examples-1.x.xjar
@ HDFSO| ME HloE ¥=E

« bin/hadoop fs —mkdir conf

« bin/hadoop fs -put conf/hadoop-env.sh conf/hadoop-env.sh
® WordCount 0| Af| &2

« bin/hadoop jar hadoop-examples-*jar wordcount conf/hadoop-env.sh
wordcount_output

@ OX =& 21 =

« bin/hadoop fs -cat wordcount_output/part-r-00000
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5.10 Hive 2X]

@ 7Y
« Hadoop
« RDBMS

v Default: derby
v' MySql Server, mysql-connector-java(GPL)
« Hive-0.9.0
« ANT-LIB (OPTION hive web interface)
@ &= oA
« cp ${download}/hive-0.9.0.tar.gz /home/hadoop
« cd /home/hadoop
« tar xzf hive-0.9.0.tar.gz
® B 4%
« c¢d hive-0.9.0
« cp conf/hive-env.sh.template conf/hive-env.sh
« vi conf/hive-env.sh
v" HADOOP_HOME=/home/hadoop/hadoop-1.0.4
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5.10

@ vi

Hive A X]

conf/hive-site.xml

<configuration>

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

</property>

</configuration>

® HDFSO| H|o[e Mg ClHEEZ| 4

cd /home/hadoop

bin/hadoop fs —mkdir /tmp

bin/hadoop fs -mkdir /user/hive/warehouse
bin/hadoop fs -chmod g+w /tmp

bin/hadoop fs -chmod g+w /user/hive/warehouse

bin/hive
show tables;
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5.11 Hive £+2 A}

® 0= #2e3 £ H0|E [+ 2 E: httpy//stat:
computing.org/dataexpo/2009/the-data.html

ASA Sections on: [ Computing, Graphics ]
b ol . [ Awards, Data expo, Video library ]
Statistical Computing [ Events, News, Newsletter |
Statistical Graphics | [==

Data expo ‘09
Data expo 09

Get the data » Posters & results

« Competition description

The data comes originally from RITA where it is described in detail You can download the data » Download the data

there. or from the bzipped csv files listed below. These files have derivable variables removed, are « Supplemental data

packaged in yearly chunks and have been more heavily compressed than the originals. SOUrces

Download individual years: = Using a database
1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1939, 2000, 2001, = Intro to command line
2002, 2003, 2004, 2005, 2006, 2007, 2008 tools

@ Hive Ho| Al HOIE 9fsf oln HEE A
. sed -e '1d' 2008.csv > 2008 new.csv
® HDFSO| HO|H R=E
. bin/hadoop fs —mkdir input
. bin/hadoop fs -put C}2 2 EZ4 £/2008_new.csv input
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5.11 Hive £+2 A}

@ Hive H|O|= 4-d3}7

/CREATE TABLE airline_delay(Year INT, Month INT,

DayofMonth INT, DayOfWeek INT,
DepTime INT, CRSDepTime INT,

ArrTime INT, CRSArrTime INT,
UniqueCarrier STRING, FlightNum INT,
TailNum STRING, ActualElapsedTime INT,
CRSElapsedTime INT, AirTime INT,
ArrDelay INT, DepDelay INT,

Origin STRING, Dest STRING,

Distance INT, Taxiln INT,

TaxiOut INT, Cancelled INT,
CancellationCode STRING

COMMENT 'A = carrier, B = weather, C = NAS, D = security’,
Diverted INT COMMENT 'l = yes, 0 = no,
CarrierDelay STRING, WeatherDelay STRING,
NASDelay STRING, SecurityDelay STRING,
LateAircraftDelay STRING)

PARTITIONED BY (delayYear INT)

ROW FORMAT DELIMITED

FIELDS TERMINATED BY ',

LINES TERMINATED BY 'Wn'

L STORED AS TEXTFILE;
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5.11 Hive £+2 A}

® Hive H|O|=0| OIO|H €2

LOAD DATA INPATH '/user/hadoop/input/2008_new.csv'
OVERWRITE INTO TABLE airline_delay
PARTITION (delayYear="'2008");

® GHojH =L =0

SELECT year, month, deptime, arrtime, uniquecarrier, flightnum
FROM airline_delay

WHERE delayYear = '2008'

LIMIT 10;

@ A g <gE

SELECT COUNT(1)
FROM airline_delay
WHERE delayYear = 2008;

SELECT Year, Month, AVG(ArrDelay) AS avg_arrive_delay_time, AVG(DepDelay) AS
avg_departure_delay_time
FROM airline_delay
WHERE delayYear = 2008
AND ArrDelay > 0
\ GROUP BY Year, Month;
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