1. Getting Started with Talend for Big Data
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Welcome to Talend Open Studio. Please select an existing

tale 5 4 project to start work, or Create a new one.
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Please enter the details for your new project below. g

Project Name [ Pac kt_Big_Dat|

Technical Name PACKT_BIG_DAT

Project description

Current Version Other Releases User Manuals

Talend Open Studio for Big Data
v5.4.0
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2. Building Our First Big Data Job

" oo
Ij% Job(CHOZ_HDFS_WRITER ) (r_ﬂ. Contexts(lob CHOZ2_HDF5_WRITER } (‘jw_“ Component &4

T tHDFSOutput_1

Property Type
| Schema

Built-In
Built-In

Basic settings
Advanced settings
Dynamic settings

coscrama [+

| [ | Use an existing connection

[B= Run (Job CHOZ_HDFS_WRITER

| Version
Distribution

View
Documentation

Cloudera

Connection

" * Hadoop version Cloudera COH4.3+(YARN mode) |7 ]*

NameNode URI | “hdfs://172.16.253.202:8020,"

Authentication
|| Use kerberos authentication

l context.username

User name
File Name |',.fuserfbahaaldine!packtfthpﬂlf.init"

File Type

Type TextFile  [¥]*
Action Create |7
Row Separator |"'., n * Field Separator | ™"



. . . . . ~lrows in 2.02s
L 0.49 rows/s

E 9 rowl (Main)
tFixedFlowlnput_1

r_JCudel

Bxts (ﬁii;- Component fl:liil- Run (lob CHO1_HDFS_WRITER) &3 i? ﬂuzie{cHul_HDFs_mlTERﬂ =, Mu-dules\l

01_HDF5_WRITER
|

Execution
un
iun Run m  Kill =M Clear
xd settings |
Tnec Starting job CHO1_HDFS_WEITEER at 11:21 Z0411/2013.

[statistics] connecting to socket on port 3341

[statistics] connected

[TabBN ]: org.apache.hadoop.conf. Configuration - f=.defawlt. nmame is deprecated. Instead, use
f=. defanltF3

2013-11-20 11:21:37.309 jawa[30390:£07] Unable to load realm info from SCDynmamicStore

[TaBN ]: org.apache.hadoop.wbil. HativeCodeloader — Unable to load native-hadoop library for
your platform... wsing buwiltin-jawva classes where applicable

[statistics] disconmected

Job CHO1_HDF:_WEITEE ended at 11:21 Z0/1152013. [exit code=0]

*
2
+*

tFixedFlowinput_1 ' ' ' ' ' ' ' ' ' ' ' tHDF50utput_1



Designer | Code | war: hdfsHost

var: hdfsPort
Var: username
b [ Context: SentimentalAnalys

i LT
A Contexts 53 ¢ Compeonent | U Run

Wariables ] Values as tree | Values as table |

Marne 4| Source Type

=

L ) (¢ (42 ) &) (m)

ﬁ]nb(hest] (ﬂ, Contexts(Job test } uh Run (Job lestﬂ ﬁ Talend Dnzlq =2 Mn-duleq =0

T tHDFSOutpur_1
|

Basic settings dh

Advanced settings

Dynamic settings Property Type

View Schema Edit schema I:‘

Documentation [] Use an existing connection
Version
Distribution |HortonWaorks [r]* Hadoop version |Hortonworks Data Platform V1 [¥]*
Connection

*

MameNode URI | “hdfs:/ flocalhost: 9000/ |

Authenticaticn
|| Use kerberos authentication

User name |"anonvmuu5" |*
File Name |“" |* l:l
File Type
Type *
Action [Create  [¥]

Row Separator

“n" * Field Separater | ™" *
[| Custom encoding
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[~ HCatalog
HDFS
. tHDFSCompare
S P

£+ tHDFSConnection
& tHDFSCopy

15 tHDFSDelete

> tHDFSExist

@7 tHDF5Get

i, tHDFSInput

%'_.g tHDFSList

T tHDFSOutput

=% tHDFSProperties

g'i tHDFSPut Writes data to HDFS

S FLUMEC DA e a e~

— — ]
==

Name | CHO1_HDFS_WRITER |

Purpose | Write in HDFS |

Description | This job is part of the first Chapter of Talend Big Data
book and aims to write new file in Hadoop Distributed

File System
Author test@talend.com
Locker test@talend.com
Status | [*]
Path Chapterl

[ Cancel ] M
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| O]

K|ﬂ, Contexts | ¢ Component (ﬂ.‘ Run job 23 ﬁ Dozie scheduler} =, Modules}

No job to run
|

Basic Run

~ Execution

Debug Run

IE Run | |@ Kill [ | “[|Ear|

|
Advanced settings |
Target Exec |

click and select Create Job.

Welcome to Talend Open Studio for Big Data

This powerful and flexible tool helps you take control of your data.
Before you get started, here are the basics:

H components from the Palette to your job.. H components in the Component tab.

And finally, use the Run Job tab to execute your Job and view the results.

First, create a job using the Job Designer. Right Drop source, target, and transformation View and configure the properties of your job

1 Contexts (“::" Component (ﬂb Run job &2

No job to run

9 Oozie scheduler} & Modules}




| 18R] Q0 ][] es | B Leam €
K Repository &8 B, | =) Kﬁ'- Tale
LOCAL: Packt_Big_Data
%Jnhs
ﬂ,{:nntextes
¥ £ Code
k=3 Routines
&3 Pig UDF
v L[ Modéles sQL
¥ = Hive
B D system
[ZJ UserDefined
@Curbeilft

D'ab

g — R
0= Structure 53 Apercu du mde} ] ﬂ% Job
Structure non disponible. Pas di

f T
b Job(CHO2_HDFS_WRITER ) ﬂﬁ. Contexts(Job CHO2_HDFS_WRITER ) ﬁ; Component E:?M]

‘= tFixedFlowlnput_1

Basic settings " schema Built-In ___ [¥! Edit schema |:|
Advanced settings | Wumber of rows |1
Cynamic settings | Mode
View | (*) Use Single Table
Documentation Values Column
ampry

() Use Inline Table

() Use Inline Content(delimited file)




3. Formatting Data

1696968 rows - 34736.82s 1696968 rows - 34736.83s

48.85 rows /s 48.85 rows /s FILE
routel

-
routes =

TwitterConfig Twitter Stream Add Carriage Return Tweets Hourly File

[ij OnComponenlOk =g OnComponentOk "‘[? On Componenlok

connection to hive use default database ’ "drop table formatted_tweets create the output tal Ie formatted_tweets
Onsu obOk
tweets (Table) EELTq Formated weets (Table) o a
read raw tweets transformation write formatted tweets

[id OnCDmpDnenlOk =W OnCBmpDnenlOk ’{? OnCDmpDnenlOk =g

connection to hive use default database drop table formatted_tweets create the output tathle formatted_tweets

OnSubjobOk

tweets (Table) ’EELT;‘ Formated _tweets (Table) 'a

" read raw tweets ' transformation " write formatted tweets




hive> desc tweetls

= 3

0K

day_oT_week string
mont string
day_of_month string
time string

Zone string

yEar string

content string
hours int
Time taken: @.351 seconds

[ |8 @ |0 e |lefg”eh | < [[100% |v| | [N Learn SGg Ask FE |

’ e 5 ) R .
Y ¢
' hive | &
(= Big Data
= Databases &0 ) ) : .
[-= Hive [ii]
3 tHiveClose ' ' tHiveConnection_1
sy tHiveConnection —r—n
[y tHiveCreateTahle :_._i
& tHivelnput EREEE
I tHiveLoad
& tHiveRow
Deﬂgner]Cude|
= P ———

[iﬁ OnComponentOk "{? OnComponentOk "{7 OnComponentOk =[?

cennection to hive ’ use default database drop the table tweets create the table tweets

) ) ) ) 580936 rows in 12.595 ) ) )
46131.66 rows,s !
B rowl (Main) i a""l

par:s.e tweets ’ ' ' tHDl-SD-utput_z '




8.0 6 Schema of parse tweets

parse tweets
Column Key |[Type | Nullab| Date Pattern | Length | Precisior Defaul Commer
day_of_week [ ] String @j 3 i
maonth || |String ) 4 0
day_of_month || |String @j 3 i
time || |String ) 9 0
zone | |String ) 4 0
year | |String ) 5 0
content [] String ) 157 0
@ parse tweets(tFilelnputPositional_1)
Property Type Built-1n i [

Basic settings

Advanced settings | || Use existing dynamic

Dynamic settings | File name/Stream | context.tweetFile

Wiew

| "lL n"

Row Separator

Documentation

| Use byte length as the cardinality

|| Skip empty rows

|| Die on error

Pattern |°3,4,3,9,5,5,*

|| Uncompress as zip file

Header 0

Schema Built-In

4. Processing Tweets with Apache Hive

| Footer [

¥ Edit schema |:|

[}E OnSubjobOk "’[f OnSubjobOk

connection to hive dr'::-p table sentiments

o

" create the table sentiments

o

build the sentiments

OnSubjobOk



1£h Job(CHO4_03_HIVE_BUILD_SENTIMENT ﬂﬂ Contexts{Job CHO4_03_HIVE_BUILD_SE H@b Exécuter (Job CHO4_03_HIVE_BUILD

build the sentimentsitHiveRow_

[f build the sentiments(tHiveRow_3)

| - . - .
. . Utiliser une connexion existante L tHiveConnection 1 - connection to hive [¥]
Paramétres simples ) Liste des composants

Advanced settings Schéma Built=In ¥ Editer le schéma |_| Nom de la table | ™

Paramétres dynamigues | Type de requéte | Bulilt-in T | GuessQuery |

Requéte “insert into table sentiments select hash_tags.hash_tags_label, hash_tags.time,
View | emoticons.emoticons_label from hash_tags
Documentation | INNER JOIN emoticons ON hash_tags.hash_tags_id == emoticons.emoticons_id"

@ﬁ OnsubjobOk "{? GnSubjobOk "‘[? GnSubjobOk "‘[? OnSubjobOk "‘[? GnSubjobOk "‘[?

connection to hive add UDF jar into the hive runtime classpath "register the UDF drop table emoticons create the table emaoticons feed the emoticons
&job[CHD-II_UZ_HNE_PRGCESING_EM[} l/ﬂ Contexts(lob CHO4_02_HIVE_PROCESSI Mb Exécuter (job CHI]4_DZ_HNF__PROCFSSW ﬁ Talend Ooz

[f feed the emoticons(tHiveRow_5)

[ Utiliser une connexion existante Liste des composants | tHiveConnection 1 - connection to hive []

Paramétres simples

g Built-In r i : -
Advanced settings schéma Editer le schéma | | Nom de la table |

Paramétres dynamigues

| Type de requéte Built-In T | GuessQuery |

Requéte “insert into table emoticons
View select concat(tweets.day_of_week, tweets.day_of_month, tweets.time, tweets.maont}
Documentation as emoticons_id, tweets.day_of_week, tweets.day_of_month, substr{tweets.time, 1,2), tweets.mont, emoticons_label

from tweets LATERAL VIEW explodel extract_pattern(tweets.content,
A= B AA XN < =)= [0l VLAY
ZDIPI< = PVOAAATVAOAR O VTG =
PRSI TR

emoticonTable as emoticons_label"

@E OnsubjobOk =[? OnsubjobOk =[? OnsubjobOk =[? OnsubjobOk =[? Onsubjobok =[?

onnection to hive add UDF jar into the hive runtime classpath " register the UDF ’ drop table hash_tags create the table hash_tags feed the hash tags

| LESIgNEr | Loae |

' i
ﬂ, Contexts{lob CHO4_01_HIVE_PROCESSING ) | .2 [ Run (e

[f add UDF jar into the hive runtime classpath{tHiveRow_1})

| @ —
B . Use an existing connection i tHiveC
Basic settings g Component List

Advanced settings Schema Built-in__[¥] Edit schema E Tal
Dynamic settings Query Type Built-1n T | Guess Query |

“add jar "+context.custom_udf_jar
View | Query J _uar_j

Documentation |

s |
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[}ﬁ OnsubjobOk T ? ~ Onsubjob

coennection to hive ’ dr'::rp table sentiments

esigner] Code |

4 Job(CHO4_03_HIVE_BUILD_SENTIME | Contexts{lob CHO4_03_HIVE_BUILD_ fff:_- |

f drop table sentiments{tHiveRow_1)

I @ T ——
i - Use an existing connection i tHiveConnet
lasic settings q Component List

wdvanced settings | Schema dullt=ln.__ (X1 Edit schema E Table N:
Wynamic settings | Query Type Built-In _ |¥] | Guess Query |
i | Query "DROP TABLE IF EXISTS sentiments”
Bw
locumentation |

5. Aggregating Data with Apache Pig

rowb (PFig) %{ rowd

Ters ' ' ' ' " sort twitters

[ am
17 Contexts{lob CHO5_01_PIG_TOP_TWITTERS ) lf‘;; Component &3 [IF* Run (Job CHO5_01_PIG_TC

BT gt screma [ sy ot

Column Order
username_count DESC

e

() () () (&) (=) (]



Top Twitters Timeline

SkyF1GP (17) candyharreh (4)
1 _

MaybeKerr (6) dyelahott (6) uiharu2351 (10) fas_almsem (6) SportsAB (7).
rilyzayprlly (:7) mqudg_iD (?) GaFraﬁo_ (2;) dbﬂaz_SOS (4) \ Ma_cgulqullms (6)
| Robert_Testone (5) Tasiaps67 (7). hipsta_chapel (3) \PPslMR(za) ThompsongkgJazm (5)
JRWaitTime (11)  SpeedTracs (16) | our_cars (53) SwisherGangEnt (5) |SE\IIENCLOVERS(21)“ ‘WandaDeosa (
[

$ 9o 0 9o ¢ ¢ ¢ o ¢ o *—o |99 9 9 9 & & —
00:00 04:00 08:00 12:00 16:00 20:00 {

¥ <hJobs

b | Chapter2

b [CJ Chapter3

» [ Chapterd

¥ = Chapters
% CHOS_01_PIC_TOP_TWITTERS
' CHO5_02_PIG_TOP_HASH_TAGS
£ CHO5_03_PIG_TOP_EMOTICONS
45 CHO5_04_PIG_TOP_SENTIMENTS

Towl (Pig) = Tow3 (Pig) =% Towd (Pig) =®

‘load formatted sentiments stores in json group and count the sentiments sert the top sentiments store the top sentiments

Schema of filter on the hash tag and the time
filter on the hash tag and the time (Output)

ng Preci Defal Com Column Key Type v
hash_tags_label ] |String
0 o time ] |String
0 =3
10 -
o - -
0



rowl (Pigh =* rowe (Pigh = row3 (Pigh =% rowd (Pigh =@

‘load the formatted hash tags  filter on the hash tag and the time  group and count the hash tags ‘get top hash tags " store the top hash tags

>

rowd (Pig) =% row4 (Pig) -;@

rowl (Pig) row?2 (Pig) row3 (Pig)
" load the formatted tweets filter on the twitters username and the time " Group and count the tweets get the top twitters sort twitters store twitters
35 _UL_PIG_TOP_IWIT TERS ) 558 Ls* Kun (Job LHUS_U1_PIG_IOF_IWIT 1ERS) | 3

rs(tPigStoreResult_1)

Property Type Built-In

L &
Schema Built-1n ! Edit schema |:|

Result Folder URI |',fus-erf"+cuntext.username+'fpadctfdlpﬂshwltters"

|

E Remove result directory if exists

Store function Pigstorage [r]*

Field separator

Pig5ort_1)
Schema Built-In ¥ Edit schema I:'
Sort key Column Order

username_count DESC

Y ] _ (&)



Schema

GCroup by

Operations

cat schema [

Column

USErnanme
tirme

e (%) (o) () (B) (&)

Additional Qutput Column | Function

[ Input Column

username_count

‘ max username_count

() () () (&) (B e ()

Group and count the tweets(tPigAggregate_1)

! Schema

Basic settings

Group by

Operations

et schema. [

Column
username
time

L) (2¢) (&) () () O

—g=]
Additional Qutput Column |Function Input Calumn
username_count count

usgrname

() () () (&) (B (o) ()




load the formatted tweets (Input - Pig) filter on the twitters username and the time (Output)

| Column Key Type | ] Nullab Date Patte Lengtt Precis Defal Comm | Column Key Type | ] Nullab Date Patte Lengtt Precis Defal Comm

day_of_week || String E 5 0 username ] String E 30 0

mont [ string @ 5 0 time [ string @ w o0

day_of_mont (| String & 2 ]

time [ string o w o

zone ] String ™ H ]

year [ string M 5 ]

username ] String = 30 o

content ] String ™ 150 0

(#]) (%) (&) (&) (2) (&) (@) (&) (#]) (%) (&) (&) (2) (&) (@) (&)

[ OK | [ cancel |

¥ £ Code
» =i Routines
¥ &y Pig UDF
4 My)SONLoad
74 MyJSONStore
T,.I_..TSQL Templates
b [ Hive
[ @ Recycle bin

rowl (Pig) =|:ﬂ_

5 ' filter on the twitters username and the time

——n

r

_TOP_TWITTERS ) ﬂﬂ. Contexts{Job CHO5_01_PIG_TOP_TWITTERS ) | 4¥ Com

twitters username and the time(tPigFilterColumns_1)

Schema Edit schema |:|

Operations Additional Output Column | Function |Input Column

username_count oount ¥ |username

avg
sum

max . L L > B .LLL!-L

Lrnin |




6. Using the SQL Database

i3

export the top twitters from hdfs to ‘mysqgl

xt) ﬂﬁ. Contexts{Job CHO6_01_SQOOP_EXPORT_TWIT @i Run (Job CHO6_01_SQOOP_EXPORT_TWITTERS

twitters from hdfs to mysql{tSqoopExport_1)

Version

Cistribution Cloudera [¥]* Hadoop version | Cloudera CDH4.X (MR 1 mode) [¥]*
Configuration

MameMNode URI |'hdfs:H"+cnntext.hdf5_hnst +""+context.hdfs_port

JobTracker Host |{untextJT_hust+ M+contextT_port

Authentication
|| Use kerberos authentication

Hadoop user name | -

Connection | “jdbc:mysgl:/ /" +context.mysgl_host+™"+co ntext.mysqun-rt+".n'| Table Name |context.mysgl_twitters_table
Export Dir | context.sqoop_twitters_export_dir

Username | context.mysgl_user

Password | context.mysqgl_password

|| Specify Number of Mappers
|| Print Log

%; tSqooplmport_1
Easi or ! Mode
sic settings
9 @ Use Commandline
Advanced settings .
| Use Java API
Dynamic settings | -
View | Connection |‘jdbc:mysql:.n',f‘+context.myrsql_host+‘:"+context.mysqIJ:-ort+".n'"+contexl.mvsql_database
Documentation Username | context.mysql_user
Password | context.mysql_password
Table Name |cuntext.mysql_mitters_table
| Append
File Format textfile v
|| Compress
™ Print Log [ | Verbose




3

" load the mysgl jdbe driver

export the top twitters frem hdfs to mysgl

f aa
ﬂ. Contexts{lob CHOG&_01_SQOOP_EXPORT_TWI (‘;; Component &3

i; load the mysgl jdbe driver{tLibrarylLoad_1)

[ Run (Job CHUE_DI_SQDGP_EKPDRT_TWITI’E\I =

| - —
i sgl-connector-java-5.1.22-bin.jar *
Basic settings Library mvsd ! ! ! EI
Advanced settings

Cynamic settings

View

Documentation

I sqoog
[=- Big Data
(= Sgoop
%"' tSqoopExport
I_E‘.‘». tSqooplmport
I, tSqoopimportAll Tables
IE»'. tsgoopMerge




7. Big Data Architecture and Integration Patterns

iy

] e
- e ¥ #
@ OnComponentOk el

delete ’méets ) for each hour jc}b start

fuser/bahaaldine/datas/na
fuzeri/bahaaldine/datas0l
fusersbahaaldines/datas/ B2
user/bahaaldine/data/B3
fuser/bahaaldine/data/Ba
fuser/bahaaldine/data/Es
fu;erﬁbahaaldine-datawuﬁ
Jusersbahaaldine’
fuserfbahaaldine
fuser/bahaaldine’
fuseri/bahaaldine/
fuserd/bahaaldined
ser/bahaaldine’
fusersbahazaldine/
fuserd/bahaaldined
fuser/bahaaldined
Juser/bahaaldine’
;'H_.l—*r bahasz
fuser/ba
fusersba =
fuseribaha ald1nw
fuserisbaha a1d1nw-
Jusers/bahaaldine’
fuserd/bahaaldined j-. :

|_|.LLI_L

=
3
9
9
3
9
9
3
9
9
9
9
9
9
2
9
9
9
9
9
9
g
|
9

rowd !-'11|rll
create tweet hourl',f directory

Py A

%:

.
b
S

rowl (Main) : B row2 (Main) N %

et (Main) ) &}{-jr*"
iterate over the tweets par'se tweets transform and format the tweet write in hdfs
FILE L + w03 : ]
i 01 te "R 1 . h 4 routes *_jk;\ te/ Fﬁ%ﬂ i |
Tweets File Build previowus file mame Filger Current Houwr File Fibe Samt Remove File i Exists o HDFS



1696068 rows - 34736.825 LGO696E rows - 34736.83s

4B.B5 rows /s 4B.BS5 rows /s FILE
roure 1 o E routes 'I

TwitterConfig Twitter Stream Add Carriage Return Tweets Hourly File

Streaming
Tweets

&> Talend ESB

2 1 Push to

HDFS
3

@ Talend Big Data | hw/®

‘|
cloudera

Ask Bigger Questions

v

[? OnComponentOk "’[? OnComponentOlk "{? OnComponentOhk =D

use default database ’ drop the table tweets " create the table twests " fore hour

iterate

=

create the partitions



8. Appendix-A

Configuration
[+ ]

+ 1 validation check. »

Category Property Value
Default Bind DataNode to Wildcard -]
Address Reset to the default value: false =

+ Service-Wide
* Balancer (Default) Override Instances

¥ DataNade {Default) Use DataMode Hostname
Resource Management dfs datanode, use datanodes hostname

T
]

Performance

Pors and Addresses
DataMede Prolocol Port 50020

Security dis datanode. ipe.address default valus

cloudera MOINIQErI Home Services - Hosts Activities - Diagnose - Audits Charts - Administratior

Services - Service hdfsi

8 hdfs1

# Status i£ Instances © Commands # Configuration ~ @ Audits Ed Charts Library & NameNod
Configuration
Q | dfs.permission| x

' 1 validation check. »

Category Property Value
Service-Wide / Superuser Group supergroup
Security dfs.permissions.supergroup, default value

dfs.permissions.superusergroup

Service-Wide Check HDFS Permissions 0
dfs.permissions Reset to the default value: true




Cluster 1 - CDH4

Name =~ Status

€ flumel ~ (™) Stopped

H hbasel ~ @® Stopped

B hdfs1 » ) Gand Health
.~ # Status .

%M1 = |nstances h

e huei . ©® Commands :h

# Configuration
¥ Impala ™, A\ dits

s ind & Charts Library

2 mapreducel ~ (O Good Health




Login

Username:
Password:

1 Remember me on this computer.

Login

b ENGINES 1

Machine
Learning

Batch Interactive || Interactive
Processing SqQL Search

MAPREDUCE, CLOUDERA CLOUDERA MAHOUT

HIVE, PIG IMPALA SEARCH

Resource Management

Storage

Integration

Metadata

Cloudera’s Distributi
ClOUDEI3 ncuing apache ssdoop (con)



Cloudera QuickStart VM

The Cloudera Experience on a Single Machine. Components in the VM:
This WM contains a sample of Cloudera's Platform for Big Data. Although Cloudera Standard

the true power of Hadoop comes when it can be distributed across

hundreds, even thousands of nodes, this VM makes it easy for you to leamn » CDH

without having to set up a full cluster. » Cloudera Manager (limited features)

Downloads & Instructions

Hadoop Tutorial



