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Chapter 1. Introduction to Talend Open
Studio for Big Data

Talend Open Sudio for Big Data provides unified development and management tools to integrate and process
all of your datawith an easy to use, visual designer.

Built ontop of Talend dataintegration solutions, Talend Big Data sol utions provide apowerful tool set that enables
users to access, transform, move and synchronize big data by leveraging the Apache Hadoop Big Data Platform
and makes the Hadoop platform ever so easy to use.
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Functional architecture of Talend Big Data solutions

1.1. Functional architecture of Talend Big
Data solutions

The Talend Open Studio for Big Datafunctional architectureisan architectural model that identifies Talend Open
Studio for Big Datafunctions, interactionsand corresponding I T needs. Theoverall architecture has been described
by isolating specific functionalities in functional blocks.

The following chart illustrates the main architectural functional blocks.

CLIENT HADOOP CLUSTER

Scheduling via Oozie

B[_)es[i)gn Provisioning Hadoop cluster
Ijj ata provided by
obs Cloudera,

Hortonworks...

Monitoring Job
execution

The different types of functional blocks are:

» From Talend Sudio, you design and launch Big Data Jobs that leverage a Hadoop cluster to handle large data
sets. Once launched, these Jobs are sent to, deployed on and executed on this Hadoop cluster.

» The Oozie workflow scheduler system is integrated within the Studio through which you can deploy, schedule,
and execute Big Data Jobs on a Hadoop cluster and monitor the execution status and results of these Jobs.

» A Hadoop cluster independent of the Talend system to handle large data sets.
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Chapter 2. Prerequisites to using Talend
products

This chapter provides basic software and hardware information required and recommended to get started with
your Talend product:

¢ Memory requirements.

o Software regquirements.

It also guides you to install and configure required and recommended third-party tools:

¢ Installing Java.

e Setting up the Java environment variable on Windows or Setting up the Java environment variable on Linux.
* Installing 7-Zip (Windows).

Tosuccessfully install the software, you need administrative accessto your computer. To get administrative access,
contact your Administrator.
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Memory requirements

2.1. Memory requirements

To make the most out of your Talend product, please consider the following memory and disk space usage:

Memory usage 3GB minimum, 4 GB recommended
Disk space 3GB

2.2. Software requirements

To make the most out of your Talend product, please consider the following system and software requirements:

Required software

* Operating System for Talend Studio:

Support type Operating System Version Pr ocessor
Recommended Microsoft Windows Professional 7 64-bit
Recommended Linux Ubuntu 14.04 64-bit
Supported Apple OS X El Capitan/10.11 64-bit
Y osemite/10.10 64-bit
Mavericks/10.9 64-bit

» Java 8 JRE Oracle. See Installing Java.
* A properly installed and configured Hadoop cluster.

Y ou have ensured that the client machine on which the Talend Sudio isinstalled can recognize the host names
of the nodes of the Hadoop cluster to be used. For this purpose, add the | P address/hostname mapping entries
for the services of that Hadoop cluster in the hosts file of the client machine.

For example, if the host name of the Hadoop Namenode server is talend-cdh550.weave.local and its | P address
i5192.168.x.x, the mapping entry reads 192.168.x.x talend-cdh550.weave.local.

Optional software

o 7-Zip. SeeInstalling 7-Zip (Windows).

2.3. Installing Java

To use your Talend product, you need Oracle Java Runtime Environment installed on your computer.
1. From the Java SE Downloads page, under Java Platform, Standard Edition, click the JRE Download.

2. From the Java SE Runtime Environment 8 Downloads page, click the radio button to Accept License
Agreement.

3. Select the appropriate download for your Operating System.
4. Follow the Oracle installation steps to install Java.

When Java is installed on your computer, you need to set up the JAVA_HOVE environment variable. For more
information, see:

4 Talend Open Studio for Big Data Getting Started Guide



Setting up the Java environment variable on Windows

» Setting up the Java environment variable on Windows.

 Setting up the Java environment variable on Linux.

2.4. Setting up the Java environment variable
on Windows

Prior to installing your Talend product, you have to set the JAVA_HOVE and Pat h environment variables:

1

2.

Go to the Start Menu of your computer, right-click on Computer and select Properties.
In the [Control Panel Home] window, click Advanced system settings.
In the [System Properties] window, click Environment Variables....

Under System Variables, click New... to create a variable. Name the variable JAVA_HOVE, enter the path to
the Java 8 JRE, and click OK.

Example of default JRE path: C:\Program Files\Java\jrel.8.0_77.

Under System Variables, select the Path variable and click Edit... to add the previously defined JAVA_HOVE
variable at the end of the Pat h environment variable, separated with semi colon.

Example: <Pat hvari abl e>;%JAVA_HOME%Y\bin.

2.5. Setting up the Java environment variable
on Linux

Prior to installing your Talend product, you have to set the JAVA_HOMVE and Pat h environment variables:

1

Find the JRE installation home directory.
Example: /usr/1ib/jvmjrel. 8.0_65

Export it in the JAVA_HOVE environment variable.
Example:

export JAVA HOVE=/usr/lib/jvmjrel.8.0_65
export PATH=$JAVA HOVE/ bi n: $PATH

Add these lines at the end of the user profilesin the ~/.profile file or, as a superuser, at the end of the global
profilesin the /etc/profile file.

Log on again.

2.6. Installing 7-Zip (Windows)

Talend recommends to install 7-Zip and to use it to extract the instalation files: http://www.7-zip.org/
download.html.
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Installing 7-Zip (Windows)

1. Download the 7-Zip installer corresponding to your Operating System.
2. Navigate to your local folder, locate and double-click the 7z exefileto install it.

The download will start automatically.
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Chapter 3. Downloading and installing
Talend Open Studio for Big Data

Talend Open Studio for Big Dataiseasy toinstall. After downloading it from Talend'sWebsite, asimpleunzipping
will install it on your computer.

This chapter provides basic information useful to download and install it.
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Downloading Talend Open Studio for Big Data

3.1. Downloading Talend Open Studio for Big
Data

Talend Open Sudio for Big Data is a free open source product that you can download directly from Talend's
Website:

1. Goto Talend Open Sudio for Big Data Download page.
2. Click DOWNLOAD FREE TOOL.

The download will start automatically.

3.2. Installing Talend Open Studio for Big
Data

Installation is done by unzipping the TOS_BD zip file previously downloaded.
This can be done either by using:

» 7Zip (Windows recommended): Extracting via 7-Zip (Windows recommended).
» Windows default unzipper: Extracting via Windows default unzpping tool.

 Linux default unzipper (for aLinux based Operating System): Extracting via the Linux GUI unzipper.

3.2.1. Extracting via 7-Zip (Windows recommended)

For Windows, Talend recommends you to install 7-Zip and use it to extract files. For more information, see
Installing 7-Zip (Windows).

Toinstall the studio, follow the steps below:

1. Navigate to your local folder, locate the TOS zip file and move it to another location with a path as short
as possible and without any space character.

Example: C:/Talend/

2. Unzipit by right-clicking on the compressed file and selecting 7-Zip > Extract Here.

3.2.2. Extracting via Windows default unzipping tool

If you do not want to use 7-Zip, you can use Windows default unzipping tool:
1. Unzipit by right-click the compressed file and select, Extract All.
2. Click on Browse and navigate to the C: drive.

3. Sdlect Make new folder and name the folder Talend. Click OK.
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Extracting viathe Linux GUI unzipper

4. Click on Extract to begin the installation.

3.2.3. Extracting via the Linux GUI unzipper

Toinstall the studio, follow the steps below:

1. Navigate to your local folder, locate the TOS zip file and move it to another location with a path as short
as possible and without any space character.

Example: home/user/talend/

2. Unzipit by right-clicking on the compressed file and selecting Extract Here.
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Chapter 4. Configuring and setting up your
Talend product

This chapter provides basic information required to configure and set up your Talend product, including:

¢ Launching the Studio for thefirst time

Logging in to the Studio

Installing additional packages

Setting up Hadoop connection manually

Setting up connection to HDFS
Uploading filesto HDFS

Preparing file metadata
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Launching the Studio for the first time

4.1. Launching the Studio for the first time

The Studio installation directory contains binaries for several platformsincluding Mac OS X and Linux/Unix.
To open the Talend Sudio for the first time, do the following:
1. Double-click the executable file corresponding to your operating system, for example:

e TOS *-win-x86_64.exe, for Windows.

e TOS *-linux-gtk-x86_64, for Linux.

e TOS_*-macosx-cocoa.app, for Mac.

2. Inthe[User License Agreement] dialog box that opens, read and accept the terms of the end user license
agreement to proceed.

4.2. Logging in to the Studio

Tolog in to the Talend Studio for the first time, do the following:

1. Inthe Talend Sudio login window, select Create a new project, specify the project name: getting_started
and click Finish to create anew local project.

2. Depending on the product you are using, either of the following opens:
 theQuick Tour. Play it to get moreinformation on the User Interface of the Studio, and click Stop to end it.

« the Welcome page. Follow the links to get more information about the Studio, and click Start Now! to
close the page and continue opening the Studio.

Now you have successfully logged in to the Talend Studio. Next you need to install additional packages required
for the Talend Sudio to work properly.

4.3. Installing additional packages

Talend recommends that you install additional packages, including third-party libraries and database drivers, as
soon as you log in to your Talend Studio to allow you to fully benefit from the functionalities of the Studio.

1. When the [Additional Talend Packages] wizard opens, install additional packages by selecting the
Required and Optional third-party libraries check boxes and clicking Finish.

This wizard opens each time you launch the studio if any additional package is available for installation
unless you select the Do not show this again check box. Y ou can also display thiswizard by selecting Help
> Install Additional Packages from the menu bar.

For more information, see the section about installing additional packages in the Talend Installation and
Upgrade Guide.

2. Inthe [Download external modules] window, click the Accept all button at the bottom of the wizard to
accept all the licenses of the external modules used in the studio.
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Setting up Hadoop connection manually

3.

Depending on which libraries you selected, you may need to accept their license more than once.
Wait until all the libraries are installed before starting to use the studio.

If required, restart your Talend Studio for certain additional packages to take effect.

4.4. Setting up Hadoop connection manually

Setting up the connection to a given Hadoop distribution in Repository allows you to avoid configuring that
connection each time when you need to use the same Hadoop distribution.

Prerequisites:

Y ou have ensured that the client machine on which the Talend Studio isinstalled can recognize the host names
of the nodes of the Hadoop cluster to be used. For this purpose, add the | P address/hostname mapping entries
for the services of that Hadoop cluster in the hosts file of the client machine.

For example, if the host name of the Hadoop Namenode server is talend-cdh550.weave.local and its | P address
is 192.168.x.x, the mapping entry reads 192.168.x.x talend-cdh550.weave.local.

The Hadoop cluster to be used has been properly configured and is running.

The Cloudera Hadoop cluster to be used in this example is of the CDH V5.5 in the Yarn mode and applies the
default configuration of the distribution without enabling the Kerberos security. For further information about
the default configuration of the CDH V5.5 distribution, see Deploy CDH 5 on a cluster and Default ports used

in CDH5.

1. Inthe Repository tree view of your studio, expand M etadata and then right-click Hadoop cluster.

2. Select Create Hadoop cluster from the contextual menu to open the [Hadoop cluster connection] wizard.

3. Fill ingeneric information about this connection, such as Name and Description and click Next to open the
[Hadoop configuration import wizar d] wizard that hel psyou import the ready-for-use configuration if any.

4. Select the Enter manually Hadoop services check box to manually enter the configuration information for

the Hadoop connection being created.
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Setting up Hadoop connection manually

@ Hadoop Cluster Connection =l P
I New Hadoop Cluster Connection on repository - Step 1/2 I
Name my_cdh
@ Hadoop Configuration Import Wizard =] 28
Import Option .
Please select one import option
Distribution
Distribution | HortonWaorks vl‘u’ersion lHortonworks Data Platform V2.3.0 v]
Option
(") Retrieve configuration from Ambari or Cloudera
(2) Import configuration from local files
(@ Enter manually Hadoop services
Back Mext = [ Finish l [ Cancel l
Help l [ < Back MNext = [ Finish ] [ Cancel l

Click Finish to close thisimport wizard.

FromtheDistribution list, select Clouderaand thenfromtheVersion list, select Cloudera CDH5.5 (YARN
mode).

In the Namenode URI field, enter the URI pointing to the machine used as the NameNode service of the
Cloudera Hadoop cluster to be used.

The NameNode isthe master node of a Hadoop system. For exampl e, assume that you have chosen amachine
called machinel as the NameNode, then the location to be entered is hdfs://machinel: portnumber.

On the cluster side, the related property is specified in the configuration file called core-site.xml. If you do
not know what URI isto be entered, check the fs.defaultFS property in the core-sitexml file of your cluster.

In the Resour ce manager field and the Resour ce manager scheduler field, enter the URIs pointing to these
two services, respectively.

On the cluster side, these two services share the same host machine but use different default port
numbers. For example, if the machine hosting them is resourcemanager.company.com, the location of
Resource manager is resourcemanager .company.com: 8032 and the location of Resource manager scheduler
iS resour cemanager .company.com: 8030.

If you do not know the name of the hosting machine of these services, check the
yarn.resourcemanager .hostname property in the configuration file called yarn-site.xml of your cluster.

14

Talend Open Studio for Big Data Getting Started Guide



Setting up connection to HDFS

10.

11.

12.

13.

14.

15.

In the Job history field, enter the location of the JobHistory service. This service allows the metrics
information of the current Job to be stored in the JobHistory server.

Therelated property is specified in the configuration file called mapred-site.xml of your cluster. For the value
you need to put in this field, check the mapreduce.jobhistory.address property in this mapred-site.xml file.

Inthe Staging directory field, enter this directory defined in your Hadoop cluster for temporary files created
by running programs.

The related property is specified in the mapred-sitexml file of your cluster. For further information, check
the yarn.app.mapreduce.am.staging-dir property in this mapred-site.xml file.

Select the Use datanode hosthame check box to alow the Studio to access each Datanode of your cluster
viatheir host names.

This actually sets the dfs.client.use.datanode.hostname property of your cluster to true.

In the User name field, enter the user authentication name you want the Studio to use to connect to your
Hadoop cluster.

Since the Hadoop cluster to be connected to is using the default configuration, leave the other fields or check
boxesin thiswizard as they are because they are used to define any custom Hadoop configuration.

Click the Check services button to verify that the Studio can connect to the NameNode and the
ResourceManager services you have specified.

A dialog box pops up to indicate the checking process and the connection status.

If the connection fails, you can click Error log at the end of each progress bar to diagnose the connection
issues.

Once this check indicates that the connection is successful, click Finish to validate your changes and close
the wizard.

The new connection, called my cdh in this example, is displayed under the Hadoop cluster folder in the
Repository tree view.

Y ou can then continue to create the child connections to different Hadoop elements such as HDFS or Hive based
on this connection.

4.5. Setting up connection to HDFS

A connection to HDFS in Repository alows you to reuse this connection in related Jobs.

Prerequisites:

» The connection to the Hadoop cluster hosting the HDFS system to be used has been set up from the Hadoop
cluster nodein the Repository.

For further information about how to create this connection, see Setting up Hadoop connection manually.

» The Hadoop cluster to be used has been properly configured and is running and you have the proper access
permission to that distribution and its HDFS.

 You have ensured that the client machine on which the Talend Sudio isinstalled can recognize the host names
of the nodes of the Hadoop cluster to be used. For this purpose, add the | P address/hostname mapping entries
for the services of that Hadoop cluster in the hosts file of the client machine.
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Setting up connection to HDFS

For example, if the host name of the Hadoop Namenode server is talend-cdh550.weave.local and its | P address
is 192.168.x.x, the mapping entry reads 192.168.x.x talend-cdh550.weave.local.

1. Expand the Hadoop cluster node under Metadata in the Repository tree view, right click the Hadoop
connection to be used and select Create HDFS from the contextual menu.

2. Inthe connection wizard that opens up, fill in the generic properties of the connection you need create, such
as Name, Purpose and Description.

r@ HDFS Connection I. | (=] |ﬁ1

Mew HDFS Connection on repository - Step 1/2
Define the properties

Mame cdh_hdfs

Purpose Reuse file scherna

Description  This is the file schema set up to be managed and reused. -

Author ychen@talend.com

Locker

Wersion 01
Status o7

Path

< Back Mext = Finish

e

3. Click Next when completed. The second step requires you to fill in the HDFS connection data.

The User name property is automatically pre-filled with the value inherited from the Hadoop connection
you selected in the previous steps.

The Row separator and the Field separator properties are using the default values.
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Uploading filesto HDFS

r@ HDFS Connection I. | (=] L-&JW

Update HDFS Connection - Step 2/2
(i) You must press the Check Button to check the HDFS Setting

Connection Settings

User name ychen

Separator Settings

Row Separator |Standart EOL = | ™" Field Separator | Semicolon | "

Rows To Skip

If any rows must be ignored, specify the following parameters

Header 1 - Set heading row as column names

Hadocop Properties E] (Empty)

| Check |

| Export as context | Revert Context

Next > Finish | [ Cancel

L A

4. Select the Set heading row as column names check box to use the data in the heading rows of the HDFS
file to be used to define the column names of thisfile.

The Header check box is then automatically selected and the Header field isfilled with 1. This means that
thefirst row of the file will be ignored as data body but used as column names of the file.

5. Click Check to verify your connection.
A message pops up to indicate whether the connection is successful.
6. Click Finish to validate these changes.

The new HDFS connection is now available under the Hadoop cluster node in the Repository tree view. You
can then use it to define and centralize the schemas of the files stored in the connected HDFS system in order to
reuse these schemas in a Talend Job.

4.6. Uploading files to HDFS

Uploading afile to HDFS allows the Big Data Jobs to read and process it.
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Uploading filesto HDFS

Prerequisites:

» The connection to the Hadoop cluster to be used and the connection to the HDFS system of this cluster have
been set up from the Hadoop cluster node in the Repository.

If you have not done so, see Setting up Hadoop connection manually and then Setting up connection to HDFS
to creste these connections.

» The Hadoop cluster to be used has been properly configured and is running and you have the proper access
permission to that distribution and the HDFS folder to be used.

 You have ensured that the client machine on which the Talend Jobs are executed can recognize the host names
of the nodes of the Hadoop cluster to be used. For this purpose, add the | P address/hostname mapping entries
for the services of that Hadoop cluster in the hosts file of the client machine.

For example, if the host name of the Hadoop Namenode server is talend-cdh550.weave.local and its | P address
i$192.168.x.x, the mapping entry reads 192.168.x.x talend-cdh550.weave.local.

In this procedure, you will create a Job that writes data in the HDFS system of the Cloudera Hadoop cluster to
which the connection has been set up in the Repository as explained in Setting up Hadoop connection manually.
This datais needed for the use case described in . The files needed for the use case can be download here.

1. Inthe Repository tree view, right-click the Job Designs node and select Create folder from the contextual
menu.

2. Inthe[New Folder] wizard, name your Job folder getting_started and click Finish to create your folder.

3. Right-click the getting_started folder and select Create job from the contextual menu.
4 |z Job Designs
[ getting-*-=--

23 Routes | & Cr[;egtejnb

(R Services | [] Create folder

E¢ Contexts [7] Renamefolder
.#'.; Resources Delete

- Code _
. ‘Er SQL Templ &) Generate Doc As HTML

_EMEtadata szl Import items

g Document ! Export items
= .
i Recycle bin ™

4. Inthe[New Job] wizard, enter a name for the Job to be created and other useful information.
For example, enter write to_hdfsin the Namefield.

In this step of the wizard, Nameisthe only mandatory field. Theinformation you providein the Description
field will appear as atooltip when you move your mouse pointer over the Job in the Repository tree view.

5. Click Finish to create your Job.
An empty Job is opened in the Studio.
6. Expand the Hadoop cluster node under M etadata in the Repository tree view.

7. Expand the Hadoop connection you have created and then the HDFS folder under it. In this example, it is
the my_cdh Hadoop connection.

8. Drop the HDFS connection from the HDFS folder into the workspace of the Job you are creating. This
connection is cdh_hdfsin this example.
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The [Components] window is displayed to show all the components that can directly reuse this HDFS

connection in a Job.
@ Components { =y X

Choose one component to create.

ZZtHDFSProperties -
“tSgoopMerge

“ tHDFSPut
titSgoopImport

% tSqooplmportAllTables
& tHDFSRowCount

% tHDFSInput

‘o tHDFSDelete m
I & tPigStoreResult I
«f tHDFSRename
% tHDFSList

i 1SqoopExport
Z£tHDFSCompare

111

0K ] [ Cancel

9. Select tHDFSPut and click OK to validate your choice.

This[Components] window is closed and atHDFSPut component is automatically placed in the workspace
of the current Job, with this component having been labelled using the name of the HDFS connection

mentioned in the previous step.

10. Double-click tHDFSPut to open its Component view.
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11.

12.

13.

14.

15.

16.

17.

Ts Job(upload_data 0.1) Es & Component I» Run (Job upload_data) *
%, cdh_hdfs(tHDFSPut 1) 28
Basic settings Property Type | Repository = HDES:cdh_hdfs [
Advanced settings [ Use an existing connection
3 ; Version

Dynamic settings o _ =

Distribution | Cloudera ¥ |, Version| Cloudera CDH5.5(YARN mode) = |,
View : =
Documentation Connection "

MameNode URI "hdfs://talend-cdh330.weave.local.8020"

=1

Use Datanode Hostname 4

Authentication
User kerberos authentication g
Username "ychen”

Local directory "C:/gettingstarted/input_data”

DE-.

HDFS directory "/fuser/ychen/input_data”

Overwrite file | always -

] Use Perls Regex Expressions as Filemask (UnChecked means Glob Expressions)

Files Filemask MNew name

e

4 L b

Die on error

The connection to the HDFS system to be used has been automatically configured by using the configuration
of the HDFS connection you have set up and stored in the Repository. The related parameters in this tab
therefore becomesread-only. These parametersare: Distribution, Version, NameNode URI, Use Datanode
Hostname, User kerberos authentication and Username.

Inthe Local directory field, enter the path, or browse to the folder in which the files to be copied to HDFS
are stored.

The files about movies and their directors are stored in this directory.
Inthe HDFSdirectory field, enter the path, or browse to the target directory in HDFS to store the files.
Thisdirectory is created on the fly if it does not exist.

From the Overwritefile drop-down list, select alwaysto overwrite the filesif they already exist in the target
directory in HDFS.

In the Files table, add one row by clicking the [+] button in order to define the criteria to select the files
to be copied.

In the Filemask column, enter an asterisk (*) within the double quotation marks to make tHDFSPut select
all thefiles stored in the folder you specified in the L ocal directory field.

Leave the New name column empty, that is to say, keep the default double quotation marks as is, so as to
make the name of the files unchanged after being uploaded.

Press F6 to run the Job.

The Run view is opened automatically. It shows the progress of this Job.
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Te Job(movies 0.1) [ Contexts(movies) M Component IP Run-{ob movies) @®
Job movies
Basic Run Execution
Advanced settings Starting jab movias st J808F J4-0E-F0IA, -
Target Exec L .
[statistics] connecting to socket on port 4032
Memory Run [statistics] connected m
< <
[statistics] disconnected
Jadr mevias anded st J8-58F FEOECSHTR, fexid
cade=a7
[ Line limit 100 Wrap
When the Job is done, the files you uploaded can be found in HDFS in the directory you have specified.
: = | B |5
Browsing HDFS x |\ +
talend-cdh550.weave.local:50070/explorer.html#, C Rechercher ﬁ E w ; ﬁ' 9 a E
Hadoop Overview Datanodes Snapshot Startup Progress Utilities -
fuser/ychen/input_data Gol
Permission Owner Group Size Replication Block Size Name
-PW-r--r— ychen ychen 3.79KB 3 128 MB directors.txt
=PWe=F==f== ychen ychen 124.36 KB 3 128 MB movies.csv P
talend-cdh550.weave.local:50070/dfshealth.ntml#tab-startup-progress -

4.7. Preparing file metadata

In the Repository, setting up the metadata of afile stored in HDFS allows you to directly reuse its schemain a
related Big Data component without having to define each related parameter manually.

Prerequisites:
» You have launched your Talend Studio and opened the I ntegration perspective.

» The source files movies.csv and directors.txt have been uploaded into HDFS as explained in Uploading files
to HDFS.
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» The connection to the Hadoop cluster to be used and the connection to the HDFS system of this cluster have
been set up from the Hadoop cluster node in the Repository.

If you have not done so, see Setting up Hadoop connection manually and then Setting up connection to HDFS
to create these connections.

» The Hadoop cluster to be used has been properly configured and is running and you have the proper access
permission to that distribution and the HDFS folder to be used.

* You have ensured that the client machine on which the Talend Sudio isinstalled can recognize the host names
of the nodes of the Hadoop cluster to be used. For this purpose, add the | P address/hostname mapping entries
for the services of that Hadoop cluster in the hosts file of the client machine.

For example, if the host name of the Hadoop Namenode server is talend-cdh550.weave.local and its | P address
is 192.168.x.x, the mapping entry reads 192.168.x.x talend-cdh550.weave.local.

Since the movies.csv file you need to process has been stored in the HDFS system being used, you can retrieve
its schemato set up its metadatain the Repository.

The schema of the directors.txt file can also be retrieved, but is intentionally ignored in the retrieval procedure
explained below, because in this scenario, this directors.txt file is used to demonstrate how to manually define
aschemain a Job.
1. Expand the Hadoop cluster node under M etadata in the Repository tree view.
2. Expand the Hadoop connection you have created and then the HDFS folder under it.

In this example, it isthe my_cdh Hadoop connection.
3. Rightclick the HDFS connectionin thisHDFSfolder and from the contextual menu, select Retrieve schema.

In this scenario, this HDFS connection has been named to cdh_hdfs.

A [Schema] wizard is displayed, allowing you to browse to filesin HDFS.
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r@ Schema | =g X )

New Schema on "cdh_hdfs" @

Add a Schema on repository

Select files to retrieve schemas

Mame Filter:
Name Type Size Column number Creation status
> [ tmp Folder
A f& user Folder
> [ ] & history Folder
> [ ]& hive Folder
- [ ] spark Folder I
4 [J_=7 ychen Folder
> DI& .staging Folder
E f& input_data Folder
|5l directors.bet  File 38 Kb 1
=l movies.csv  File 1244Kb 5 Success
4 — 1] | P

[ Select All l l Select None] [ Check Connection

lExpDrt as context] Revert Context

Expand the file tree to show the movies.csv file, from which you need to retrieve the schema, and select it.

In this scenario, the movies.csv fileis stored in the following directory: /user/ychen/input_data.

Click Next to display the retrieved schemain the wizard.

The schema of the movie data is displayed in the wizard and the first row of the data is automatically used

as the column names.
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Schema u_l—J@ S
Update Schema "cdh_hdfs" @
Update an existing Schema on repository
Schema Name mavies
movies
Comment
Base on file fuserfychen/input_data/movies.csv
Schema I
Calumn Key Type M. Date Patter.. Length Precision
movielD [ Integer 4 0
title [] string 29 0
releaseYear  [| Integer 4 0
T , url [] string 66 0
directorlD [] string 3 0
Add Schema
* () (=)
Ga)
Revert Context
Finish ] l Cancel

If the first row of the data you are using is not used this way, you need to review how you set the Header
configuration when you were creating the HDFS connection as explained in Setting up connection to HDFS,

6. Click Finish to validate these changes.

Y ou can now see the file metadata under the HDFS connection you are using in the Repository tree view.
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4 " Hadoop Cluster
4 P my_cdh 0.1
4 [ HDFS(1)

4 &% cdh_hdfs 0.1

i

4 [ Columns(5)

f directorlD
movielD
releaseYear
title

]
]
]
B url
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Chapter 5. Performing data integration tasks
for Big Data

This chapter takes the example of acompany that provides movie rental and streaming video services, and shows
how such a company could make use of Talend Open Studio for Big Data.

Y ou will work with data about movies and directors and data about your customers as you learn how to:
 upload data stored in aloca file system to the HDFS file system of the company's Hadoop cluster

* join the director datato the movie data to produce a new dataset and store this dataset in the HDFS system too.
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5.1. Joining movie and director information

This scenario demonstrates:
1. How to create a Talend Job. See Creating the Job for details.
2. How to drop and link the components to be used in a Job. See Dropping and linking components for details.

3. How to configure the input components using the related metadata from the Repository. See Configuring the
input data for details.

4. How to configure the transformation to join the input data. See Configuring the data transformation for details.

5. How to write the transformed datato HDFS. See Writing the output to HDFSfor details.

5.1.1. Creating the Job

A Talend Job allows you to access and use the Talend componentsto design technical processesto read, transform
or write data.

Prerequisites:
* You have launched your Talend Sudio and opened the Integration perspective.
Proceed as follows to create the Job:

1. Inthe Repository tree view, right-click the Job Designs node and select Create folder from the contextual
menu.

2. Inthe[New Folder] wizard, name your Job folder getting_started and click Finish to create your folder.

3. Right-click the getting_started folder and select Create job from the contextual menu.
4 | = Job Designs
[ getting-*-=+-- :
23 Routes ‘8 CrEtEJ':'h
(R Services | [] Create folder
Ee Contexts [ Renamefolder
Resources Delete
: Code }
_ ‘Er SQL Templ ey Generate Doc As HTML
. EI Metadata | =& Importitems

B Document| (i Export items
"|f|'|' Recycle bin

4. Inthe[New Job] wizard, enter aname for the Job to be created and other useful information.
For example, enter aggregate_ movie director for example in the Name field.

In this step of the wizard, Nameisthe only mandatory field. Theinformation you provide in the Description
field will appear as atooltip when you move your mouse pointer over the Job in the Repository tree view.

5. Click Finish to create your Job.
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An empty Job is opened in the Studio.

The component Palette is now available in the Studio. Y ou can start to design the Job by leveraging this Palette
and the M etadata node in the Repository.

5.1.2. Dropping and linking components

The Pig components to be used are orchestrated in the Job workspace to compose a Pig process for data
transformation.

Prerequisites:

» You have launched your Talend Studio and opened the I ntegration perspective.

» An empty Job has been created as described in Creating the Job and is open in the workspace.

Proceed as follows to add and connect the components:

1

In the Job, enter the name of the component to be used and select this component from the list that
appears. In this scenario, the components are two tPigL oad components, a tPigMap component and two
tPigStor eResult components.

» Thetwo tPigL oad components are used to load the movie data and the director data, respectively, from
HDFS into the data flow of the current Job.

e ThetPigMap component is used to transform the input data.
» ThetPigStoreResult components write the results into given directoriesin HDFS.

Double-click the label of one of the tPigL oad component to make this label editable and then enter movie
to change the label of thistPigL oad.

Do the sameto label another tPigL oad component to director.

Right click thetPigL oad component that islabelled movie, then from the contextual menu, select Row > Pig
combine and click tPigM ap to connect thistPigL oad to the tPigM ap component.

Thisisthe main link through which the movie data is sent to tPigM ap.
Do the same to connect the director tPigL oad component to tPigM ap using the Row > Pig combinelink.
Thisisthe L ookup link through which the director datais sent to tPigM ap as lookup data.

Do the same to connect the tPigMap component to tPigStor eResult using the Row > Pig combine link,
then in the pop-up wizard, namethislink to outl and click OK to validate this change.

Repeat these operations to connect the tPigMap component to another tPigStoreResult component using
the Row > Pig combine link and name it to reject.

Now the whole Job looks as follows in the workspace:
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¥

dil:@tor

rowz {Lo%;l-(u p, Pig)

©

;@ B rowl (Pig) u_ﬁ\ & outl (Mg order1) u_ﬂ.
movie tPigMap_1 tPigStoreResult_1

reject (Pig order:2)

w

tPigStoreResult_2

5.1.3. Configuring the input data

Two tPigL oad components are configured to load data from HDFS into the Job.

Prerequisites:

» The source files, movies.csv and directors.txt have been uploaded into HDFS as explained in Uploading files

to HDFS.

» The metadata of the movie.csv file has been set up in the HDFS folder under the Hadoop cluster node in the

Repository.

If you have not done so, see Preparing file metadata to create the metadata.

Once the Job has been created with all the Pig components to be used being present in the Job and linked together,

you need to configure the tPigL oad components to properly read data from HDFS.

1. Expandthe Hadoop cluster node under the M etadata node in the Repository and then the my_cdh Hadoop
connection node and its child node to display the movies schema metadata node you have set up under the

HDFSfolder as explained in Preparing file metadata.

2. Drop this schema metadata node onto the movie tPigL oad component in the workspace of the Job.

3. Double-click the movie tPigL oad component to open its Component view.

This tPigLoad has automatically reused the HDFS configuration and the movie metadata from the

Repository to define the related parametersin its Basic settings view.

30
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Te Job(aggregate_movi.. [Ee Contexts(aggregate_.. A Component I» Run (Job aggregate_... @ ®

A movie(tPigLoad 1) D

Basic settings Property Type | Repository ~ | HDFS:cdh_hdfs ()

Advanced settings | Schema Repository ~ | HDFS:cdh_hdfs - movies * [ Editschema [

Dynamic settings Configuration

View Ltocal g

Documentation Distribution | Cloudera v QVersion Cloudera CDH5.5(YARN mode) ~ .
Load function | PigStorage - [

7
[l Inspect the classpath for configurations

MNameMNode URI "hdfs://talend-cdh550.weave.local:8020"
Resource Manager "talend-cdh350.weave.local:38032"
Setjobhistory address ;  “talend-cdh550.weave.local:10020"

Set resourcemanager scheduler address ; "talend-cdh550.weave.local:8030"

Set staging directory ¢ "fuser”

= % €3 % £ % 1 % £ ¥

Use datanode hostname

Authentication
Use kerberos authentication g

User name “ychen”
[ Use 53 endpoint

Input file URL  "/user/ychen/input_data/movies.csv”
Field separator ;"

Compression
"] Force to compress the output data

[ Die on subjob error

From the L oad function drop-down list, select PigStor age to use the PigStorage function, abuilt-in function
from Pig, to load the movie data as a structured text file.

For further information about the PigStorage function of Pig, see PigStorage.

From the Hadoop connection node called my_cdh in the Repository, drop the cdh_hdfs HDFS connection
node under the HDFS folder onto the tPigL oad component labelled director in the workspace of the Job.

This applies the configuration of the HDFS connection you have created in the Repository on the HDFS-
related settingsin the current tPigL oad component.

Double-click the director tPigL oad component to open its Component view.

This tPigL oad has automatically reused the HDFS configuration from the Repository to define the related
parametersin its Basic settings view.
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"= Job(aggregate_movi.. [E& Contexts(aggregate_.. M Component I» Run (Job aggregate._... e®

o director(tPigLoad_2)

Basic settings Property Type | Repository ~ | HDFS:cdh_hdfs ()

Advanced settings | Schema Built-In - | Editschema [

Dynamic settings Configuration

View Local

Documentation Distribution | Cloudera ™ |; Version Cloudera CDH5.5(YARN mode) ~ ;
Load function | PigStorage -

%
[]Inspect the classpath for configurations

[l Use S2 endpoint
Input file URT  "fuser/ychen/input_data/directors.txt” *
Field separator ;" N

Compression
[ Force to compress the output data

[ Die on subjob error

7. Click the[...] button next to Edit schema to open the schema editor.

8. Click the [+] button twice to add two rows and in the Column column, rename them to ID and Name,

respectively.
@ Schema of director ﬁ

director
Column K.. Type ¥ Nullable  Date Pattern (Ctrl+Spac
D [[] String
Name [C] string
1] ' 3

<|

[ OK l [ Cancel

9. Click OK to validate these changes and accept the propagation prompted by the pop-up dialog box.
10. Fromthe L oad function drop-down list, select PigStor age to use the PigStorage function.

11. Inthelnput file URI field, enter the directory where the dataabout the director datais stored. Asisexplained
in Uploading filesto HDFS this data has been written in /user/ychen/input_data/directors.txt.

12. Click the Field separator field to open the [Edit parameter using repository] dialog box to update the
field separator.
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@ Edit parameter using repository { =5 X

Please choose one option, or cancel.

option
(@ Change to built-in property.
(7) Update repository connection.

OK l [ Cancel l

Y ou need to change this field separator because this tPiglL oad is reusing the default separator, a semicolon
(;), you have defined for the HDFS metadata while the director datais actually using acoma (,) as separator.

13. Select Changeto built-in property and click OK to validate your choice.

The Field separator field becomes editable.

*

'= Job(aggregate_mo.. [E& Contexts(aggregate.. A Component I Run (Job aggregate...
A director(tPigload_2) D
Basic settings Property Type | Built-In -
Advanced settings | Schema Built-In ~ | Editschema [J
Dynamic settings Configuration
[ Local

View
~ |Version| Cloudera COH5.5(YARN maode)

*

Load function | PigStorage -
[[Inspect the classpath for configurations

Documentation Distribution S

[[uses3 endpoint
Input file URL  "/user/ychen/input_data/directors.txt”
Field separator ""

Compression
[ Force to compress the output data

[ Die on subjob error

14. Enter a comawithin double quotation marks.

The tPigL oad components are now configured to load the movie data and the director data to the Job.

5.1.4. Configuring the data transformation

The tPigMap component is configured to join the movie data and the director data

-

Once the movie data and the director data are loaded into the Job, you need to configure the tPigM ap component
to join them to produce the output you expect.

1.

Double-click tPigM ap to open its Map Editor view.
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¥ Talend Open Studio for Big Data - tPigMap - tPigMap_1 SHE] X
& Find : | | & + B 4 &1 Auto Map
main :rowl w o Define functions ¥ & outl & & &2
Column Node Alias UDF functi... 1= rowldirectorlD D
movielD
title :Q\ Expression Column
releaseYear \\\ rowl.movielD movielD
Uf' e ~. rowl.title title
directorlD — rowlreleaseYear releaselear
rowLurl url
; row2.Name Name
lookup : row2 S v D
Exp.key Column =
rowl.directorlD ID paject *
Name Property Value
Catch Output Reject true
Catch Lookup Inner.. false
Expression Column
[™—= rowl.movielD movielD
[ rowltitle title
[ rowl.releaseYear releaseYear
[ rowl.url url
[™—= rowl.directorlD directorlD
Schema editor . Expression editor
rowl outl
Column K.. Type & N. DatePat. Llen. Prec. D.. Co.. Column K.. Type & N. DatePat. Len. Prec. D.. Co..
movielD ] Inte. 4 0 movielD ] Inte. 4 0
title ] stri.. 2 0 title [ stri.. 2 0
releaseYear ] Inte.. 4 0 releaseYear ] Inte. 4 0
url O stri.. 66 0 url O stri.. 66 0
directorlD [ Stri. 3 0 Name [ st 20 0
[ Apply I l OK I l Cancel ]

2. Drop the moviel D column, the title column, the releaseYear column and the url column from the left side
onto each of the output flow table.

On the input side (left side) of the Map Editor, each of the two tables represents one of the input flow, the
upper one for the main flow and the lower one for the lookup flow.

On the output side (right side), the two tables represent the output flows that you named to outl and reject
when you linked tPigM ap to tPigStoreResult in Dropping and linking components.

3. Ontheinput side, drop the directorID column from the main flow table to the Expr.key column of the ID
row in the lookup flow table.

Thisway, the join key between the main flow and the lookup flow is defined.

4. DropthedirectorID column from the main flow table to the reject table on the output side and drop the Name
column from the lookup flow table to the outl table.

The configuration in the previous two steps describes how the columns of the input data are mapped to the
columns of the output data flow.

From the Schema editor view in the lower part of the editor, you can see the schemas on both sides have
been automatically completed.

(@] | . . |
On the out1 output flow table, click the'-=—' button to display the editing field for the filter expression.

6. Enter

"‘1=rowl.directorl D
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This allows tPigM ap to output only the movie records in each of which the directorID field is not empty.
A record with an empty director|D field isfiltered out.

On the regject output flow table, click the < ~ button to open the settings panel.

8. Inthe Catch Output Reject row, select true to output the records with empty directorID fieldsin the reject
flow.

9. Click Apply, then click OK to validate these changes and accept the propagation prompted by the pop-up
dialog box.

The transformation is now configured to complete the movie data with the names of their directors and write the
movie records that do not contain any director data into a separate data flow.

5.1.5. Writing the output to HDFS

Two tPigStoreResult components are configured to write the expected movie data and the rejected movie data
to different directoriesin HDFS.

Prerequisites:

* You have ensured that the client machine on which the Talend Jobs are executed can recognize the host names
of the nodes of the Hadoop cluster to be used. For this purpose, add the 1P address/hostname mapping entries
for the services of that Hadoop cluster in the hosts file of the client machine.

For example, if the host name of the Hadoop Namenode server is talend-cdh550.weave.local and its | P address
is192.168.x.x, the mapping entry reads 192.168.x.x talend-cdh550.weave.local.

» The Hadoop cluster to be used has been properly configured and is running.

After the movie data and the director data have been transformed by tPigMap, you need to configure the two
tPigStoreResult components to write the output into HDFS.

1. Double-click the tPigStoreResult which receives the outl link.

Its Basic settings view is opened in the lower part of the Studio.

g Job(aggreq.. & Contexts(ag... A Component I» Run (Job ag..

&, tPigStoreResult_1 @D

Basic settings Property Type | Built-In -
Advanced settings | Schema Built-In ~ | Editschema [] |Sync columns
Dynamic settings Use 53 endpoint
View Result Folder URD "/fuser/ychenfoutput_data/out” *
Documentation v| Remove result directory if exists

Store function | PigStorage -

Field separator "

2. Inthe Result file field, enter the directory you need to write the result in. In this scenario, it is /user/ychen/
output_data/out, which receives the records that contain the names of the movie directors.
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3. Select Removeresult directory if exists check box.
4. Inthe Storefunction list, select PigStor age to write the records in human-readable UTF-8 format.
5. IntheField separator field, enter ; within double quotation marks.

6. Repeat the same operationsto configurethetPigStor eResult that receivesthereject link, but set thedirectory,
in the Result file field, to /user/ychen/output_data/reject.

7. PressF6 to run the Job.

The Run view is automatically opened in the lower part of the Studio and shows the execution progress of
this Job.

Once done, you can check, for example in the web console of your HDFS system, that the output has been written

in HDFS.
n = [E
Browsing HDFS x | +
'(- -) talend-cdh550.weavelocal:50070/exp C Rechercher ﬁ' E U & ﬁ 9 a =

Hadoop Overview Datanodes Snapshot Startup Progress Utilities ~

/user/ychen/output_data Gol
Permission Owner Group Size Replication Block Size Name
drwxr-Xr-x ychen ychen 0B 0 0B out
drwxr-xr-x ychen ychen 0B 0 0B reject

Hadoop, 2014.

5.2. What's next?

Y ou have seen how Talend Sudio helps you manage your big data using Talend Jobs. Y ou have learned how to
access and move your datato a given Hadoop cluster via Talend Jobs, filter and transform your data, and store the
filtered and transformed data in the HDFS system of the Hadoop cluster. Along the way, you have learned how to
centralize frequently used Hadoop connectionsin the Repository and easily reuse these connectionsin your Jobs.

To learn more about Talend Sudio, see:
» Talend Sudio User Guide
» Talend Open Studio for Big Data Components Reference Guide

To ensure that your datais clean, you can try Talend Open Studio for Data Quality and Talend Data Preparation.
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What's next?

To learn more about Talend products and solutions, visit www.talend.com.
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