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Chapter 1. Family of CloverETL Products

This chapter is an overview of the following three products of our CloverETL software; CloverETL Designer,
CloverETL Engineand CloverETL Server.

Management
Console

Figure 1.1. Family of CloverETL Products

CloverETL Designer

CloverETL Designer is a member of the family of Clover ETL software products developed by Javlin. It is a
powerful Java-based standal one application for data extraction, transformation and loading.

CloverETL Designer builds upon extensible Eclipse platform. See www.eclipse.org.

Workingwith Clover ETL Designer ismuch simpler than writing codefor dataparsing. Itsgraphical user interface
makes creating and running graphs easier and comfortable.

CloverETL Designer also allows you to work easily with CloverETL Server. These two products are fully
integrated. You can use CloverETL Designer to connect to and communicate with CloverETL Server, create
projects, graphs, and all other resources on CloverETL Server in the same way as if you were working with
CloverETL Designer only locally.

See Chapter 2, Integrating CloverETL Designer with CloverETL Server (p. 4) for more information.

CloverETL Engine

CloverETL Engine is a base member of the family of CloverETL software products developed by Javlin.
CloverETL Engineisarun-time layer that executes transformation graphs created in Clover ETL Designer.

Transformation graphs are created in Clover ETL Designer from graph elements and executed by CloverETL
Engine.

CloverETL EngineisaJavalibrary that can be embedded into other Java applications.

CloverETL Server

CloverETL Server is the last and newest member of CloverETL software products developed by Javlin.
CloverETL Server isalso based on Java.



http://www.eclipse.org
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CloverETL Designer can be used to work with CloverETL Server. These two products are fully integrated.
You can use CloverETL Designer to connect to and communicate with CloverETL Server, create projects,
graphs and al other resources on Clover ETL Server in the same way as if you were working with the standard
CloverETL Designer only locally.

See Chapter 2, Integrating CloverETL Designer with CloverETL Server (p. 4) for more information.

CloverETL Server alowsto achieve:

» Centralized ETL job management

* Integration into enterprise workflows

» Multi-user environment

» Parallel execution of graphs

» Tracking of executions of graphs
 Scheduling tasks

* Clustering and distributed execution of graphs

e Launch services

Load balancing and failover

Getting Additional Information
In addition to this User's Guide, you can find additional information on the following sites:
e Quick Start Guide explaing briefly the basics of Clover ETL Designer usage.

www.cloveretl.com/documentati on/quickstart

* FAQ concerning various areas of Clover ETL products.

www.cloveretl.com/fag

* Forum about detailes of Clover ETL features.

http://forum.cloveretl.com

 Blog describing interesting solutions based on Clover ETL products.

http://blog.cloveretl.com

» Wiki page containing the information about Clover ETL tools.

http://wiki.cloveretl.com

Support

In addition to the sites mentioned above, Javlin offers a full range of support options. This Technical Support
is designed to save you time and ensure you achieve the highest levels of performance, reliability, and uptime.
CloverCareisintended primarily for the US and Europe.

www.cloveretl.com/services/clovercare-support
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With CloverETL Designer and CloverETL Server now fully integrated, you can access Server sandboxes
directly from the Designer without having to copy them back and forth manually.

Designer takes care of al the data transfers for you - you can directly edit graphs, run them on the server, edit
datafiles, metadata, etc. Y ou can even view live tracking of a graph execution asit runs on the Server.

I mportant

Please note that this feature works only on Eclipse 3.5+ and Java 1.6.4+.

Rember alsothat version 3.0 of Clover ETL Designer can only work with version 3.0 of CloverETL
Server, and vice versa

Y ou can connect to your Clover ETL Server by creating aCloverETL Server Project in CloverETL Designer.
See CloverETL Server Project (p. 20) for detailed information.

To learn how you can interchange graphs, metadata, etc. between a Clover ETL Server sandbox and a standard
CloverETL project, see the following links:

 Import from CloverETL Server Sandbox (p. 64)

» Export to CloverETL Server Sandbox (p. 71)

The User's Guide of CloverETL Server can be found here: http://server-demo-ec2.cloveretl.com/clover/docs
index.html

Creating CloverETL Server project (Basic Principles)

1. As the first step, a sandbox must exist on CloverETL Server. To each CloverETL Server sandbox, only
one CloverETL Server project can be created within the same workspace. If you want to create more than
one CloverETL Server projectsto asingle CloverETL Server sandbox, each of these projects must be in
different workspace.

2. In one workspace, you can have more Clover ETL Server projects created using your Designer.
Each of these Clover ETL Server projects can even be linked to different CloverETL Server.

However, one condition must be fulfilled: host name of each Server must be unique. Connecting to different
port numbers or using different protocol with the same host nane is not sufficient!

3. CloverETL Designer usesthe HTTP/HTTPS protocolsto connect Clover ETL Server. These protocolswork
well with complex network setups and firewalls. Remember that each connection to any CloverETL Server
is saved in your workspace. For this reason, you can use only one protocol in one workspace. Y ou have your
login name, password and some specified user rights and/or keys.

4. Remember that if multiple users are accessing the same sandbox (via Designer), they must cooperate to not
overwrite their changes made to the same resources (e.g. graphs). If anyone changes the graph or any other
resource on Clover ETL Server, the other users may overwrite such resources on Server. However, awarning
isdisplayed and each user must decide whether he or shereally wantsto overwrite such resource on Clover ETL
Server. The remote resources are not locked and user must decide what should be donein case of such conflict.

5. When you restart CloverETL Designer, al CloverETL Server projects are displayed, but all of them are
closed. In order to open them, you have two possibilities:
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» Double-click the project.

* Right-click the project and select Open proj ect from the context menu.

See Opening CloverETL Server Projects (p. 5) for more information.

Opening CloverETL Server Projects

When you start your CloverETL Designer, you will see something like this:

~
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Figure 2.1. CloverETL Server Project Displayed after Opening CloverETL Designer

Note that the URL of the Server and the ID of the sandbox separated by hash are displayed beside the Clover ETL
Server project name. TheClover ETL Server projectswill beclosed. To open these projects, do what is desribed

above: Either double-click them or select Open project from the context menu.

Y ou may be prompted to insert your User |1 D and Passwor d, choose also whether Passwor d should be saved.

.
= Enter PasswordA @

System type: CloverETL Server
Host name:  LOCALHOST

User ID: clover
Password: |
Save user 1D
[] Save password

@ Enter password

Figure 2.2. Prompt to Open CloverETL Server Project

After that, click OK and the Clover ETL Server project.
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.
= Enter Password li_kj

System type: CloverETL Server
Host name:  LOCALHOST

User ID: clover

Password:

V| Save password

[ OK ] | Cancel |

Figure 2.3. Opening CloverETL Server Project

Should you have some problem with your antivirus application, add the exceptions to your settings of the HTTF/
HTTPS connections. For example, you can use * cl over * as a mask to allow the connections to Clover ETL
Serversor CloverETL web pages.

Connecting via HTTP
To connect viaht t p, for example, you caninstall CloverETL Server using Tomcat.

To do that, copy thecl over. war andcl over | i cense. war filesof CloverETL Server tothewebapps
subdirectory of Tomcat and run Server by executing the st ar t up script located in the bi n subdirectory of
Tomcat. Once Tomcat starts, the two files are expanded inside itswebapps subdirectory.

With the HTTP connection, you do not need configure CloverETL Designer. Simply start your CloverETL
Designer. With this Designer, you can create your CloverETL Server projects using the following default
connection to Server: http:/ /1 ocal host: 8080/ cl over where both login name and password are
cl over.

Connecting via HTTPS

To connect viaht t ps, for example, you can install Clover ETL Server using Tomcat.

As the first step, copy the cl over. war and cl over _I i cense. war files of CloverETL Server to the
webapps subdirectory of Tomcat and run Server by executing the st art up script located in the bi n
subdirectory of Tomcat. Once Tomcat starts, the two files are expanded inside itswebapps subdirectory.

You need to configure both Server and Designer (in case of Designer with its own certificate) or Server alone
(in case of Designer without a certificate).

Designer has its Own Certificate

In order to connect to Clover ETL Server viaht t ps when Designer must have its own certificate, create client
and server keystoreg/truststores.

To generate these keys, execute the following script (version for Unix) in the bi n subdirectory of JDK or JRE
wherekeyt ool islocated:

# SERVER

# create server key-store with private-public keys

keyt ool -genkeypair -alias server -keyal g RSA -keystore ./serverKS.jks \
- keypass semafor -storepass semafor -validity 900 \
-dnanme "cn=server Domai nNane, ou=ETL, o=Javlin, c=CR'

# exports public key to separated file

keyt ool -exportcert -alias server -keystore serverKS.jks \
-storepass semafor -file server.cer

# CLI ENT
# create client key-store with private-public keys
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keyt ool -genkeypair -alias client -keyalg RSA -keystore ./clientKS.jks \
- keypass chodni k -storepass chodnik -validity 900 \
-dnane "cn=Key Owner, ou=ETL, o=Javlin, c=CR

# exports public key to separated file

keyt ool -exportcert -alias client -keystore clientKS.jks \
-storepass chodnik -file client.cer

# trust stores

# inmports server cert to client trust-store
keytool -inport -alias server -keystore clientTS.jks \
-storepass chodnik -file server.cer

# inmports client cert to server trust-store
keytool -inport -alias client -keystore serverTS.jks \
-storepass semafor -file client.cer

(Inthese commands, | ocal host isthe default name of your Clover ETL Server, if you want any other Server
name, replacethel ocal host name in these commands by any other hostname.)

After that, copy theser ver KS. j ks andser ver TS. j ks filestothe conf subdirectory of Tomcat.

Then, copy the following codetotheser ver. xm fileinthisconf subdirectory:

<Li st ener cl assNanme="org. apache. catal i na. core. AprLifecycl elLi stener"
SSLEngi ne="of f" />

<Connect or port="8443" maxHt t pHeader Si ze="7192"
maxThr eads="150" m nSpar eThr eads="25" naxSpar eThr eads="75"
enabl eLookups="f al se" di sabl eUpl oadTi meout ="t rue"
accept Count =" 100" schene="https" secure="true"
clientAut h="true" sslProtocol ="TLS"
SSLEnabl ed="t rue"
prot ocol =" or g. apache. coyote. httpll. H't p11N oPr ot ocol "
keyst or eFi | e="pat hToTontat Di rect ory/ conf/serverKS. j ks"
keyst or ePass="semaf or "
truststoreFil e="pathToTontat Di rect ory/ conf/serverTS. j ks"
trust st orePass="semaf or"

/>

Now you can run CloverETL Server by executing the st art up script located in the bi n subdirectory of
Tomcat.

Configuring CloverETL Designer
Now you need to copy thecl i ent KS. j ks andcl i ent TS. j ks filesto any location.

After that, copy the following code to the end of the ecl i pse. i ni file, which is stored in the ecl i pse
directory:

- D avax. net. ssl. keyStore=l ocationOfClientFiles/clientKS.jks

- Dj avax. net . ssl . keySt or ePasswor d=chodni k

-Dj avax. net.ssl.trustStore=locationOfClientFiles/clientTS.jks
-Dj avax. net . ssl . trust St or ePasswor d=chodni k

Now, when you start your CloverETL Designer, you will be able to create your CloverETL Server projects
using the following default connection to Server: htt ps: / /1 ocal host : 8443/ cl over where both login
name and password arecl over .

Designer does not have its Own Certificate

In order to connect to CloverETL Server viaht t ps when Designer does not need to have its own certificate,
you only need to create a server keystore.
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To generate thiskey, execute the following script (version for Unix) inthebi n subdirectory of JDK or JRE where
keyt ool islocated:

keyt ool -genkeypair -alias server -keyalg RSA -keystore ./serverKS.jks \
-keypass semafor -storepass semafor -validity 900 \
-dnanme "cn=server Domai nNane, ou=ETL, o=Javlin, c=CR'

(Inthese commands, | ocal host isthe default name of your Clover ETL Server, if you want any other Server
name, replacethel ocal host name in these commands by any other hostname.)

After that, copy theser ver KS. j ks fileto theconf subdirectory of Tomcat.

Then, copy the following codetotheser ver. xm fileinthisconf subdirectory:

<Li stener cl assNane="org. apache. catalina. core. AprLifecycleListener"
SSLEngi ne="of f" />

<Connect or port="8443" maxHttpHeader Si ze="7192"
maxThr eads="150" m nSpar eThr eads="25" naxSpar eThr eads="75"
enabl eLookups="f al se" di sabl eUpl oadTi meout ="t rue"
accept Count =" 100" schene="https" secure="true"
clientAut h="fal se" ssl Protocol =" SSL"
SSLEnabl ed="t r ue"
prot ocol ="or g. apache. coyote. httpll. H't p11N oPr ot ocol "
keyst or eFi | e="pat hToTontat Di r ect ory/ conf/ serverKS. j ks"
keyst or ePass="semaf or "

Now you can run CloverETL Server by executing the st art up script located in the bi n subdirectory of
Tomcat.

And, when you start your CloverETL Designer, you will be able to create your CloverETL Server projects
using the following default connection to Server: htt ps: / /1 ocal host : 8443/ cl over where both login
name and password arecl over .

Y ou will be prompted to accept the Server certificate. After which, you are allowed to createaClover ETL Server
project.

Connecting via proxy server

Y ou can make use of your proxy server to connect to Clover Server, too.

| mportant

The proxy server hasto support HTTP 1.1. Otherwise all connection attempts will fail.

To manage the connection, navigate to Window — Preferences — General — Network Connections
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Figure 2.4. Network connections window

For more information on handling proxy settings, go to the Eclipse website.
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CloverETL Designer isdistributed in three different forms:

1. Full installation, which is recommended, includes all the necessary environments and applications, i.e., no
prerequisites are required.

2. Online plugin fitsif al prerequisites described below reside in your computer; Clover ETL Designer will be
installed online using the corresponding CloverETL update site.

3. Offline plugin is applicable under the same conditions asthe online plugin but thistime Clover ETL Designer
will beinstalled offline by executing of the previously downloaded archived file.

The following requirements must be fulfilled in order for CloverETL to run:

 supported OS are Microsoft Windows 32 bit, Microsoft Windows 64 bit, Linux 32 bit, Linux 64bit, and Mac
OS X Cocoa

* atleast 512MB of RAM

Full installation

» Softwarerequirements:

« None, theinstaller includes Eclipse Platform 3.6.2 for Java devel opers with RSE + GEF + Eclipse Web Tools
Platform.

Plugin installation

» Softwarerequirements:

e Minimum: Eclipse Platform 3.5 + GEF. Java 6 Runtime Enviroment.

| mportant

If you areinstalling CloverETL asaplugin to Eclipse 3.5, do not install the""CloverETL Text
editor for XML properties’ feature, as it requires Eclipse components that are not available in
version 3.5.

» Recommended: Eclipse Platform 3.6.2 with RSE + GEF + Eclipse Web Tools Platform. Java 6 Devel opment
Kit

e Eclipse 3.7 isfully supported.
I mpor tant

For Mac OS users:

Please make sure your default Java system is set to 1.6 or newer. Go to Finder - Applications

- Utilities - Java — Java preferences and reorder the available Java installations so that Java 6
isat the top of thelist.

Related Links

11
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* Eclipse Classic download page - choose the proper version for your OS

www.eclipse.org/downl oads

» JDK download page

http://j ava.sun.com/javase/downl oads/widget/jdk6.jsp

» Useful links for understanding the difference between Java Development Kit (JDK) and Java SE Runtime
Environment (JRE)

http://java.sun.com/javase/6/docy

http://java.sun.com/javase/6/webnotes/version-6.html

12
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Chapter 4. Downloading CloverETL

There are possible two ways how to download Clover ETL Designer Edition:

1. From your user or customer account after signing in at www.cloveretl.com/user

Thisisthe recommended way of installing it.
2. Using the direct http download link for your platform.
» Thefull instalation links are unique with respect to the operating system

» The plugin installation links (both online and offline) are common for all the supported operating systems
within the particular edition

CloverETL Desktop Edition

To log into your customer account use the login data (email address + password) you have received along with
the license credentials. Later on, you will be oblidged to enter the licence number and the password to invoke
the download. For more information about the installation from your customer profile see www.cloveretl.com/
resources/installation-guide

Now, let's go through the list of direct download http links presented in tables below.

Get the Full Installation

oS Download Site
Windows 32 hit | designer.cloveretl.com/update/cloveretl-designer-win32.exe

Windows 64 bit |designer.cloveretl.com/update/cloveretl-designer-win32-x68 64.exe

Linux 32 bit designer.cloveretl.com/update/cloveretl-designer-linux-gtk.tar.gz

Linux 64 bit designer.cloveretl.com/update/cloveretl-designer-linux-gtk-x86_64.tar.gz

Mac OS Cocoa |designer.cloveretl.com/update/cloveretl-designer-macosx-cocoa-x86_64.dmg.zip

Get the Eclipse Plugin

Plugin Download Site

online designer.cloveretl.com/update

offline designer.cloveretl.com/update/cloveretl-designer.zip

For the plugin installation instructions go to Chapter 6, Installing Designer as Eclipse plugin (p. 17).

CloverETL Desktop Trial Edition

To get the trial version, create your user account at the company site www.cloveretl.com/user/registration. After
receiving your login name with password and confirming the registration, your user account will be granted atime-
limited access to the Clover ETL Desktop Trial Edition download. Detailed information about the installation
can be found at www.cloveretl.com/resources/install ation-guide.

Get the Full Installation
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http://www.cloveretl.com/resources/installation-guide
http://www.cloveretl.com/resources/installation-guide
http://designer.cloveretl.com/update/cloveretl-designer-win32.exe
http://designer.cloveretl.com/update/cloveretl-designer-win32-x68_64.exe
http://designer.cloveretl.com/update/cloveretl-designer-linux-gtk.tar.gz
http://designer.cloveretl.com/update/cloveretl-designer-linux-gtk-x86_64.tar.gz
http://designer.cloveretl.com/update/cloveretl-designer-macosx-cocoa-x86_64.dmg.zip
http://designer.cloveretl.com/update
http://designer.cloveretl.com/update/cloveretl-designer.zip
http://www.cloveretl.com/user/registration
http://www.cloveretl.com/resources/installation-guide

Chapter 4. Downloading CloverETL

(OS] Download Site
Windows 32bit |designer.cloveretl.com/eval-update/cloveretl-designer-eval-win32.exe

Windows 64 bit |designer.cloveretl.com/eval-update/cloveretl-designer-eval-win32-x68_64.exe

Linux 32bit designer.cloveretl.com/eval -update/cloveretl-designer-eval -linux-gtk.tar.gz

Linux 64bit designer.cloveretl.com/eval-update/cloveretl-designer-eval-linux-gtk-x86_64.tar.gz

Mac OS Cocoa |designer.cloveretl.com/eval-update/cloveretl-designer-eval -macosx-cocoa-x86_64.dmg.zip

Get the Eclipse Plugin

Plugin Download Site
online designer.cloveretl.com/eval-update
offline designer.cloveretl.com/eval-update/cloveretl-designer-eval .zip

See Chapter 6, Installing Designer as Eclipse plugifip. 17)for more information about installing Clover ETL
Designer using Eclipse software update site mechanism.

CloverETL Community Edition

If you wish to get the CloverETL Community Edition, visit www.cloveretl.com/user/registration to create your
user account at. The login name and password, sent by return, will authorize the download and the installation.

Get the Full Installation

oS Download Site

Windows 32hit | designer.cloveretl.com/community-update/cloveretl-designer-community-win32.exe

Windows 64 bit | designer.cloveretl.com/community-update/cloveretl-designer-community-win32-x68 _64.exe

Linux 32bit designer.cloveretl.com/community-update/cl overetl-designer-community-linux-gtk.tar.gz

Linux 64bit designer.cloveretl.com/community-update/cloveretl-designer-community-linux-gtk-
x86_64.tar.gz

Mac OS Cocoa |designer.cloveretl.com/community-update/cl overetl-desi gner-community-macosx-cocoa
x86_64.dmg.zip

Get the Eclipse Plugin

Plugin Download Site
online designer.cloveretl.com/community-update
offline designer.cloveretl.com/community-update/cloveretl-designer-community.zip

The plugin installation is described in Chapter 6, Installing Designer as Eclipse plugin (p. 17).

14


http://designer.cloveretl.com/eval-update/cloveretl-designer-eval-win32.exe
http://designer.cloveretl.com/eval-update/cloveretl-designer-eval-win32-x68_64.exe
http://designer.cloveretl.com/eval-update/cloveretl-designer-linux-eval-gtk.tar.gz
http://designer.cloveretl.com/eval-update/cloveretl-designer-linux-gtk-x86_64.tar.gz
http://designer.cloveretl.com/eval-update/cloveretl-designer-eval-macosx-cocoa-x86_64.dmg.zip
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http://designer.cloveretl.com/community-update/cloveretl-designer-community-linux-gtk-x86_64.tar.gz
http://designer.cloveretl.com/community-update/cloveretl-designer-community-linux-gtk-x86_64.tar.gz
http://designer.cloveretl.com/community-update/cloveretl-designer-community-macosx-cocoa-x86_64.dmg.zip
http://designer.cloveretl.com/community-update/cloveretl-designer-community-macosx-cocoa-x86_64.dmg.zip
http://designer.cloveretl.com/community-update
http://designer.cloveretl.com/community-update/cloveretl-designer-community.zip

Chapter 5. Starting CloverETL Designer

When you start Clover ETL Designer,you will see the following screen:

, \
\
h
&

CloverETL Designer

Visual Data Transformation Designer
viusi loveret com - version 3.1

Loading Workbench

Figure 5.1. CloverETL Designer Splash Screen

The first thing you will be prompted to define after the CloverETL Designer launches, is the wor kspace
folder. It is aplace your projects will be stored at; usually afolder in the user's hone directory (e.g., C. \ User s
\'your _nane\ wor kspace or / home/ your _nane/ Cl over ETL/ wor kspace)

1

Select a workspace

CloverETL Designer stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

ULl ETC\Users\ cloveruseriworkspace - Browse...

[] Use this as the default and do not ask again

[ OK ] [ Cancel

Figure 5.2. Workspace Selection Dialog

Note that thewor kspace can belocated anywhere. Thus, make sure you have proper permissionsto thelocation.
If non-existing folder is specified, it will be created.

When thewor kspace is set, the welcome screen is displayed.
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Chapter 5. Starting
CloverETL Designer

[} CloverETL - CloverETL Designer
File Edit Navigate Search Project Run  Window Help

"A‘ CloverETL Designer 3

Visual data tfransformations designer

Getting Started Examples ) ) Purchase
Welcome!
You have just successfuly started CloverETL Designer — a cutting-edge visual designer for data transformations.
Live Web Demo — Learn more about the CloverETL Designer —
One ofthe bestways to get all your Startthe CloverETL Designer tour and learn more on what is the bestway to
questions aboutthe CloverETL start using CloverETL Designer and where to find valuable resources.
P platform answered is to register for
* a live, individual WebEx session
with a CloverETL representative. Start Using CloverETL Designer

If you want o start using CloverETL Designer right now.

Getting Started —

Getting Started Examples Support

Browse examples — Start exploring examples right now — Wiki —

Quick Start Guide — Sample Transformations — Eorum —

Users Guide — Blog —
ContactUs —

Figure 5.3. CloverETL Designer Introductory Screen

Thefirst stepswith Clover ETL Designer are described in Chapter 7, Creating CloverETL Projects (p. 19).
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Chapter 6. Installing Designer as Eclipse plugin

Eclipse allows you to install CloverETL Designer plugin directly into it. All required plugins will be installed
during the installation of the Clover ETL Designer plugin. You do not need to install them separately, you only
need to download and install CloverETL Designer.

Installing the Clover ETL Designer plugin into Eclipse release is considered installing new software. The Help
- Install New Software... wizard displays the list of software sites and items available for installation.

O et
Available Software

Select a site or enter the location of a site. " -

Work with:" - Add..

Find more software by working with the ‘Available Software Sites' preferences,
type filter text

Name Version
[[](@ Thereis no site selected.

Details

Show only the latest versions of available software [T Hide items that are already installed
Group items by category What is already installed?

Contact all update sites during install to find required software

@) < Back Next » Finish

Figure 6.1. Available Software

The Add... button allows you to type the plugin location. The summary of Clover ETL Designer online plugin
update sites will then be provided in the table below.

Table 6.1. Sites with CloverETL

CloverETL Product Update Site

CloverETL Desktop Edition designer.cloveretl.com/update
CloverETL Desktop Trial Edition designer.cloveretl.com/eval-update
CloverETL Community Edition designer.cloveretl.com/community-update

Togettheaccesstothe Clover ETL plugininstallation, you will be prompted to enter your username and password.
If you are installing Clover ETL Desktop Edition, enter the license number for username. If you are installing
any other version, use your user account login, i.e., your email address.

After checking the Clover ETL item and accepting the terms of the license agreements in the next screen, click
Finish to allow the downloading and installing to proceed. Later on, click Y es when asked to restart Eclipse SDK
for the changes to take effect.

To verify that the installation had finished successfully, goto Help — About Eclipse SDK. The CloverETL logo

4 should be displayed.
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Chapter 7. Creating CloverETL Projects

This chapter describes how you can create Clover ETL projects.
CloverETL Designer alowsyou to create three kinds of Clover ETL projects:

» CloverETL Project (p. 19)

Itisalocal CloverETL project. The whole project structure is on your local computer.

e CloverETL Server Project (p. 20)

ItisaCloverETL project corresponding to a Clover ETL Server sandbox. The whole project structure is on
CloverETL Server.

» CloverETL Examples Project (p. 22)

In addition to the two mentioned kinds of projects, CloverETL Designer aso alows you to create a set of
prepared local CloverETL projects containing examples. These examples demonstrate the functionality of
CloverETL.

We will explain how you need to create the mentioned projects from Clover ETL perspective.
If you haveinstalled Clover ETL Designer asafull instalation, you are already in this perspective.

If you haveinstalled Clover ETL Designer asaplugin into Eclipse, you need to change the perpsective. Todo it,
click the button at the top right corner and select from the menu Other s, then choose Clover ETL.

CloverETL Project

From the Clover ETL perspective, select File - New — CloverETL Project.
Following wizard will open and you will be asked to give a name to your project:
= New CloverETL ije_d_ _

New CloverETL project E

Create a new CloverETL project

Project name: | Project 01|
Use default location
Ci\Users\cloveruser\Destop\eclipse\workspace\Project 01 Browse...

default

@ <Back | Net> |[ Fnish ][ concal |

Figure 7.1. Giving a Name to a CloverETL Project

After clicking Finish, the selected local Clover ETL project with the specified name will be created.
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Chapter 7. Creating
CloverETL Projects

CloverETL Server Project

From the Clover ETL perspective, select File - New — CloverETL Server Project.

Following wizard will open and you will be asked to do what is described below:

-
Connectto CloverETL Server @
Specify a connection to the CloverETL Server and select a sandbox e 5

CloverETL Server URL:  http://localhost:8080/clover

User: clover
Password: [TITT T
[¥] Remember password
Sandbox: [de‘fau\t V]

Create default project structure and content

@ v

Figure 7.2. CloverETL Server Project Wizard
Fill the shown text fields: Clover ETL Server URL, User, and Password.
Then click Reload, after which all Clover ETL sandboxes will be loaded to the wizard.

Select one of these sanboxes, check the check box if you want that Passwor d should be remembered in your PC.
And decide whether your CloverETL Server project should have the default structure. Then click Next.

After that, enter the name of the project:

.
New CloverETL project ﬂ—‘

Create a new CloverETL project
Project name: | myProjectOnServer|
Use default location
Di\eclipse_SVN\workspace-runtimelmyProjectOnServer Browse...
default
@ [ <Back || nNet> |[ Fmsh || Concel |

Figure 7.3. Giving a Name to the New CloverETL Server Project

Keep the other values (L ocation, and File system) unchanged.
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Chapter 7. Creating
CloverETL Projects

After clicking Finish, Clover ETL Server project will be created.

| mpor tant
Infact, any CloverETL Server project isonly alink to an existing Clover ETL Server sandbox.

However, it can be seen in the Navigator pane of CloverETL Designer in the same way as any
other local projects, graphs can be created in thisClover ETL Designer asif they are created locally,
but they exist in the mentioned sandbox. They can also be run from this Designer .

If you want to create graphs within some Clover ETL Server project, you must have the permission
to write into the sandbox.
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Chapter 7. Creating
CloverETL Projects

CloverETL Examples Project

If you want to create some of the prepared example projects, select File - New - Others..., expand the
CloverETL category and choose Clover ETL Examples Project.

Y ou will be presented with the following wizard:

-
— Create CloverETL Examples iject- E@Q
CloverETL examples project ﬂ

Select examples to create

Projects:

3 (1 RealWorldExamples
3 (C] WebSiteExamples

@ [ <Back || nNet> |[ Fnsh ][ Concal |

Figure 7.4. CloverETL Examples Project Wizard
You can select any of the Clover ETL example projects by checking its checkbox.

After clicking Finish, the selected local Clover ETL Exaples projects will be created.

I mportant
w

Remember that if you aready have these project installed, you can click Next and rename them
before installing. After that, you can click Finish.

-
— Create CloverETL Examples iject- E@Q
CloverETL examples project ﬂ

Set project's properties

Archived project Project name
RealWorldExamples RealWorldExamples_2010 -08-02‘
‘WebSiteExamples ‘WebSiteExamples

Use default location
D:\30_RC4wi\workspace Browse...

default

@ net> | [ _Fnsh ][ canced |

Figure 7.5. Renaming CloverETL Examples Projects
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Chapter 8. Structure of CloverETL Projects

In this chapter we present only a brief overview of what happens when you are creating any Clover ETL project.

This applies not only for local CloverETL Project (p. 19) and CloverETL Examples Project (p. 22), but also for
CloverETL Server Project (p. 20).

1. Standard Structure of All CloverETL Projects (p. 24)

Each of your Clover ETL Projectshasthe standard project structure (unlessyou have changed it while creating
the project).

2. Workspace.prm File (p. 25)

Each of your local or remote (server) Clover ETL projects containsthewor kspace. pr mfile (in the project
folder) with basic information about the project.

3. Opening the CloverETL Perspective (p. 26)

e If you installed CloverETL Designer as a full-installation and started the Designer, the CloverETL
perspective opened by default.

» If youinstalled CloverETL Designer as aplugin into Eclipse and started the Designer, the basic Eclipse
perspective opened. Y ou need to switch it to the Clover ETL perspective.
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Chapter 8. Structure
of CloverETL Projects

Standard Structure of All CloverETL Projects

In the CloverETL perspective, there is a Navigator pane on the left side of the window. In this pane, you can
expand the project folder. After that, you will be presented with the folder structure. There are subfolders for:

Table 8.1. Standard Folders and Parameters

Purpose Standard folder Standard parameter Parameter usage 1)
all connections conn CONN_DI R ${ CONN_DI R}
input data data-in DATAI N_DI R ${ DATAI N_D R}
output data dat a- out DATAQUT DI R ${ DATAQUT_DI R}
temporary data data-tnp DATATMP_DI R ${ DATATMP_DI R}
graphs gr aph GRAPH_DI R ${ GRAPH_DI R}
lookup tables | ookup LOOKUP_DI R ${LOOKUP_DI R}
metadata net a META DI R ${ META DI R}
sequences seq SEQ DI R ${SEQ DI R}
transformation definitions|t r ans TRANS_DI R ${ TRANS_DI R}
(both source files and
classes)
L egend:

1): For more information about parameters, see Chapter 26, Parameters (p. 187), and about their usage, see
Using Parameters (p. 195).

I mportant

Remember that using parametersin Clover ETL ensures that such a graph, metadata or any other
graph element can be used in any place without necessity of its renaming.

ey o waamera)
File Edit MNavigate Search Project Run  Window Help
- EoR Ay R N LR AL I [ [ £ CloverETL
= Navigator &2 =8 =7
@B~
4 b‘l Project_01 -
[ conn
== data-in
== data-out Al
(= data-tmp
(= graph
(== lookup E
[ meta
(= seq
&= trans
.classpath
21 mrninct
BZ Outline &1 =0

An outline is not available.

=l Properties El Console 2 [L Problems E CloverETL - Reg E CloverETL - Gra E CloverETL - Log =0

X % | G GE[E[E) ef B~ 15 -

<terminated> graphCloverData.grf [CloverETL graph] C:\Program File

:0 Project_01

Figure 8.1. CloverETL Perspective with Highlighted Navigator Pane and the Project Folder Structure
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Workspace.prm File

You can look at the wor kspace. pr mfile by clicking this item in the Navigator pane, by right-clicking and
choosing Open With - Text Editor from the context menu.

CloverETL - Project 0

New 3
File Edit CloverETL Open Help
i Open With » Text Editor H > 5] v o> D - w 4 CloverETL »
%5 Navigator 23? B Copy =| System Editor =5
b |’:E| T::\a;e;dtltor 4
ault Editor H
» = CompanyTransac| 3 Delete
» 2 CTLFunctionsTuts Move... Other...
J
» 2 ExtExamples Rename..
=S JavaExamples
4 22 Project 01 a3 Import...
(= conn e Export...
(= data-in
(= data-out & Refresh
(= data-tmp
L3
+ & graph Run As
(= lookup Debug As »
= meta Team 3
& seq Compare With 3
& trans Replace With ,
.classpath
-project Properties
B e - |
1)
> I SimpleExamples - | (5 Properties /B Console 5 _[2 Problems| [ CloverETL - Reg | £ CloverfTL - Gra | 4 CloverETL - Lag| = O
92 Qutline 5 [E])F = O||<terminated> graphCloverData.rf [CloverETL graph] CAProgram File 1 3¢ % | (5 3 [E) ? B
L Compenents - -
@) Metadata
(7)) Connections
%37 Parameters
98 Scquences -
= Lookups | I 4
0® Project 01/workspace.prm

Figure 8.2. Opening the Workspace.prm File

Y ou can see the parameters of your new project.
Note

The parameters of imported projects may differ from the default parameters of a new project.

File Edit Navigate Search Project Run Window Help

g  #¥~0-Q- -  H-HH-0o~ra- £ (B4 CloverETL 2
%5 Navigator 23 = O |[E] Project_01_001.grf ( workspace.prm =0
dlEs~ PROJECT= . -
bJJavaE(amples " # (Please use slash '/' character as a path delimicter in all path specifica’

#Project properties

J Project 01
= Project #Tue Jul 28 12:43:01 CEST 2009

3

& conn CONN_DIR=${PROJECT}/conn
(= data-in SEQ DIR=8{PROJECT}/s=q
(& data-out DATAOUT_DIR=${PROJECT}/data-cut
(= data-tmp GRAPH_DIR=§{PROJECT}/graph
(= graph TRENS_DIR=S{PROJECT}/trans
(= lookup DATATMP_DIR=${PROJECT}/data-tmp
= meta | META_DIR=${PROJECT}/meta
(= seq 3 LOCKUP_DIR=%{PROJECT}/lookup
[ trans DATAIN DIR=%{PRCJECT}/data-in
.classpath
.project
[E] workspace.prm
= SimpleExamples -
E= Outline 52 =0 < . ]

An outline is not available.
1 outling s not avatiable =l Properties 3 =2 Cﬂn;olq ok Problemﬂ £ CloverETL - Rega] £ CloverETL - Grap] £ CloverETL - Log} =0

GEEN

Property Value -
Info D
derived false
editable true
lact mndified 28 huhs 2009 131R-53 Sl
< 3
0® | Wiitable Insert 1:11

Figure 8.3. Workspace.prm File
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of CloverETL Projects

Opening the CloverETL Perspective

Ashasbeen already said, if youinstalled Clover ETL Designer asaplugin, you need to switch to the Clover ETL
perspective.

After closing the Eclipse welcome scren, in order to switch the perspective, click the button next to the Java label
at the top right side of the window over the Outline pane and select Other ...

File Edit Source Refactor MNavigate Search Project Run  Window Help
Wil 5 FrO~ Q-  EHEFE @ P LR v e ﬁ[ajbva
= = o=
i, s ety ~ O B(E o % oo
&~ Anod 7 Java Browsing
Other...
[! Problems 52 @ Javadoc] =, Dec\aratloﬂ ¥ =8
0 items
Description : Resource Path Location  Type
« L} 3
0e

Figure 8.4. Basic Eclipse Perspective

After that, select the Clover ETL item from thelist and click OK.

-
= Java - Eclipse SDK o | B R

File Edit Source Refactor Mavigate Search i{)penperspecﬁve E X

i 57 SIER R A N &
ﬂcloverHL

=0
IE Packagebxp 51 T3 Hierarchy | {85 CVS Repository Exploring

- 7]

= B/ 52 Qutline 2 =8

E-t ﬁDebug An outline is not available,

& Java (default)
5«_’Java Browsing

=

T:JJava Type Hierarchy

<= Plug-in Development
£ Remote System Explorer
E\j Resource

£9Team Synchrenizing

- =5

0 items
Description Resource Path Location  Type

Figure 8.5. Selecting CloverETL Perspective
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CloverETL perspective will open:

File Edit MNavigate Search Project Run  Window Help

AR "y R N i -Hem e 5 [EQ ClovereTL | & 1a >

5. Navigator &2 =8 =8
«B&”

B= Outline 52 =0

An outline is not available.

ME Console| [21. Problems| 7 CloverETL - Regex | [ CloverETL - Graph | 4 CloverETL - Log| = O
EEEN

Property Walue

ip?

Figure 8.6. CloverETL Perspective
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Chapter 9. Appearance of CloverETL Perspective

The Clover ETL perspective consists of 4 panes:

;
2 CloverETL - SimpleExamples/graph/graphAggregatelnsorted grf - Eclips= smc_ oo o

File Edit CloverETL Mavigate Search Project Run Window Help

£ - R R NE SRR - - & - 5 | E4 CloverETL

| | | | ¥ tava

‘t=. Navigator &3 = O |[E] Project_01_001.grf £ graphaggregateUnsorted.grf 52 =0
N

& Project_01 - jﬂ Dﬂ 4 o -D - -ﬂ E_‘l 1 -
4 =2 SimpleExamples .9 d §Dg J 1
- = bin AGGREGATE QuTPUT
= conn
- [ data-in
(= data-out
(= data-tmp
4 [= graph
£ graphAggregateSorted.grf
£4 graphAggregateUnsorted.grf

[.m
=
5
=
=

£ graphCloverData.grf -
< . v

E= Outline 52 F=0
L5 Components
&) Metadata £3 Graph | & Source
;93 Eonna::mns =l Properties 3 E Console [3_, Problems E CloverETL - Reg E CloverETL - Gra ﬂ CloverETL - Log =0
Y Parameters
9 Sequences }:9 N
E Lookups Property Walue -
Motes Info B
derived false
editable true
last mndified 28 luhe 2009 1314-27 S

< . +

SimpleExamples/graph/graphAggregatelUnsorted.grf

Figure 9.1. CloverETL Perspective
» Graph Editor with Palette of Componentsisin the upper right part of the window.

In this pane you can create your graphs. Palette of Components serves to select components, move them
into the Graph Editor, connect them by edges. This pane has two tabs. (See Graph Editor with Palette of

Components (p. 29).)

» Navigator paneisin the upper left part of the window.

There are folders and files of your projectsin this pane. Y ou can expand or collapse them and open any graph
by double-clicking itsitem. (See Navigator Pane (p. 33).)

e Outline paneisin the lower left part of the window.
There are al of the parts of the graph that is opened in the Graph Editor. (See Outline Pane (p. 33).)
» Tabspaneisin the lower right part of the window.

Y ou can see the data parsing process in these tabs. (See Tabs Pane (p. 35).)

CloverETL Designer Panes
Now we will present you a more detailed description of each pane.
The panes of Clover ETL Designer are asfollows:

 Graph Editor with Palette of Components (p. 29)

» Navigator Pane (p. 33)
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* Outline Pane (p. 33)

» Tabs Pane (p. 35)

Graph Editor with Palette of Components

The most important pane is the Graph Editor with Palette of Components.

To create agraph, you need to work with the Palette tool. It is either opened after Clover ETL Designer has been
started or you can open it by clicking the arrow which is located above the Palette label or by holding the cursor
on the Palette label. Y ou can close the Palette again by clicking the same arrow or even by simple moving the
cursor outside the Palette tool. Y ou can even change the shape of the Palette by shifting its border in the Graph
Editor and/or move it to the left side of the Graph Editor by clicking the label and moving it to this location.

The name of the user that has created the graph and the name of its last modifier are saved to the Sour ce tab
automatically.

It is the Palette tool from which you can select a component and paste it to the Graph Editor. To paste the
component, you only need to click the component label, move the cursor to the Graph Editor and click again.
After that, the component appearsin the Graph Editor. You can do the same with the other components.

Once you have selected and pasted more components to the Graph Editor, you need to connect them by edges
taken from the same Palette tool. To connect two components by an edge, you must click the edge label in the
Palette tool, move the cursor to the first component, connect the edge to the output port of the component by
clicking and move the cursor to the input of another component and click again. This way the two components
will be connected. Once you have terminated your work with edges, you must click the Select item in the Palette
window.

After creating or modifying a graph, you must save it by selecting the Save item from the context menu or by
clicking the Save button in the main menu. The graph becomes a part of the project in which it has been created.
A new graph name appearsin the Navigator pane. All components and properties of the graph can be seen in the
Outline pane when the graph is opened in the Graph Editor.

[ graphExtFilter2.grf 53 —c

Palette L4
[ Select i
{1 Marquee

0 0 0
=3 El:l = = _ﬂ = B nl:l l =
3

INPUTL FILTEREMPLL QUTPUTL } Edge

MNote

Q Readers e
"2y UniversalData...

-
Q, Writers Ed

=/ UniversalData...
-

G Transformers #
9 a Reformat

-
G Joiners | -
£ Graph| iF Source

Figure 9.2. Graph Editor with an Opened Palette of Components

If you want to close any of the graphsthat are opened in the Graph Editor, you can click the cross at theright side
of the tab, but if you want to close more tabs at once, right-click any of the tabs and select a corresponding item
from the context menu. There you have theitems: Close, Close other, Close All and some other ones. See below:
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= CloverETL - SimpleExamples/graph/graphAggregateUnsorted.grf - Ecipse SD e

File Edit CloverETL MNavigate Search Project Run Window Help
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Figure 9.3. Closing the Graphs

From the main menu, you can select the Clover ETL item (but only when the Graph Editor is highlighted) and
you can turn on the Ruler s option from the menu items.

After that, as you click anywhere in the horizontal or vertica rulers, there appear vertical or horizontal lines,
respectively. Then, you can push any component to some of the lines and once the component is pushed to it by
any of its sides, you can move the component by moving the line. When you click any linein the ruler, it can be
moved throughout the Graph Editor pane. Thisway, you can align the components.
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Figure 9.4. Rulers in the Graph Editor

From the main menu, you can also select the Clover ETL item (but only when the Graph Editor is highlighted)
and you can display agrid in the Graph Editor by selecting the Grid item from the main menu.
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After that, you can use the grid to align the components as well. As you move them, the components are pushed
to the lines of the grid by their upper and left sides. Thisway, you can aign the components too.

T
= CloverETL - SimpleExamples/graph/graphAqgregateUnsorted.grf - Eclipse 5D (o o s
File Edit | CloverETL | Mavigate Search Project Run Window Help
r9 v ® Zoomhn Ctrl+= e QL AR o [ [ £ CloverETL
&% =, Zoom Out ce- || =y 100% & Java
%5 Naviga Rulers Project_01_001.grf [ *graphAgaregatelnsorted.grf &3 [ graphAggregateSorted.grf 1 =0
v Grid <
&2 Pr Snap to Geometry [
J g 0 0 0
1= Sin Graph auto-layout = hl‘ll" = E B = = ELL? =
& » ] L
= About CloverETL INPUTL AGGREGATE QUTPUT
= gFtE=Th
(= data-out
(= data-tmp
(= graph

£ graphAggregateSorted.grf
£ graphAggregateUnsorted.grf

£ graphCloverData.grf -
] e b
5= Outline 2 ﬁﬂ =0

L5 Components
ﬂn AGGREGATE

) GraphJ 2 Source|

f: IOI\JJ::jT =l Properties 3 =2 Cﬂn;olq & Problemﬂ E CloverETL - Regw E CloverETL - Graw ﬂ CloverETL - Lﬂgw =0
&) Metadata kg 7
[ Connections Property Value 0
Y Parameters Debug mode
o8
Sequences License type Evaluation license.
Lookups Common =1
Notes jio) 1204542338830 =

o

u

Figure 9.5. Grid in the Graph Editor

By clicking the Graph auto-layout item, you can change the layout of the graph. Y ou can see how it changes
when you select the Graph auto-layout item in case you have opened thegr aphAggr egat eUnsort ed. gr f.
Before selecting this item, the graph looks like this:

N L o

|
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Figure 9.6. A Graph before Selecting Auto-Layout.

Once you have selected the mentioned item, graph could look like this:
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Figure 9.7. A Graph after Selecting Auto-Layout.

Another possibility of what you can do with the Graph Editor isthe following:

When you push and hold down the left mouse button somewhere inside the Graph Editor, drag the mouse
throughout the pane, arectangleis created. When you create this rectangle in such away so as to surround some
of the graph components and finally release the mouse button, you can see that these components have become
highlighted. (The first and second ones on the | eft in the graph below.) After that, six buttons (Align L eft, Align
Center, Align Right, Align Top, Align Middle and Align Bottom) appear highlighted in the tool bar above the
Graph Editor or Navigator panes. (With their help, you can change the position of the selected components.)

See below:
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Figure 9.8. Six New Buttons in the Tool Bar Appear Highlighted (Align Middle is shown)
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You can do the same by right-clicking inside the Graph Editor and selecting the Alignments item from the
context menu. Then, a submenu appears with the same items as mentioned above.
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Figure 9.9. Alignments from the Context Menu

Remember that you can copy any highlighted part of any graph by pressing Ctrl+C and subsequently Ctrl+V
after opening some other graph.

Navigator Pane

In the Navigator pane, thereisalist of your projects, their subfolders and files. Y ou can expand or collaps them,
view them and open.

All graphs of the project are situated in this pane. You can open any of them in the Graph Editor by double-
clicking the graph item.

T3 Mavigatar £ =0

> 122 Project_l1 -
4 2 simpleExamples
» [ bin
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¢ = delimited
(= fixlen
¢ = other
= data-out
= data-tmp
a4 = graph
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54 graphfggregateUnsorted.grf

4 . 2

Figure 9.10. Navigator Pane

Outline Pane

In the Outline pane, there are shown all components of the selected graph. There you can create or edit
all properties of the graph components, edges metadata, database connections or JMS connections, [ookups,
parameters, sequences, and notes. Y ou can both create internal properties and link external (shared) ones. Internal
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properties are contained in the graph and are visible there. You can externalize the internal properties and/or
internalize the external (shared) properties. You can also export the internal metadata. If you select any item in
the Outline pane (component, connection, metadata, etc.) and press Enter, its editor will open.
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Figure 9.11. Outline Pane
Note that the two buttonsin the upper right part of the Outline pane have the following properties:

By default you can see the tree of components, metadata, connections, parameters, sequences, lookups and notes
in the Outline pane. But, when you click the button that is the second from the left in the upper right part of the
Outline pane, you will be switched to another representation of the pane. It will ook like this:
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Figure 9.12. Another Representation of the Outline Pane

Y ou can see a part of some of the example graphsin the Graph Editor and you can see the same graph structure
in the Outline pane. In addition to it, there is a light-blue rectangle in the Outline pane. Y ou can see exactly the
same part of the graph as you can see in the Graph Editor within the light-blue rectangle in the Outline pane.
By moving this rectangle within the space of the Outline pane, you can see the corresponding part of the graphin
the Graph Editor asit moves along with the rectangle. Both the light blue-rectangle and the graph in the Graph
Editor move equally.

Y ou can do the same with the help of the scroll bars on the right and bottom sides of the Graph Editor.

To switch to the tree representation of the Outline pane, you only need to click the button that is the first from
the left in the upper right part of the Outline pane.
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Tabs Pane

In the lower right part of the window, there is a series of tabs.

Note
LY

If you want to extend any of the tabs of some pane, you only need to double-click such atab. After
that, the pane will extend to the size of the whole window. When you double-click it again, it will
return to its original size.

e Propertiestab

In this tab, you can view and/or edit the component properties. When you click a component, properties
(attributes) of the selected component appear in this tab.

=] Properties [2{ Problems :; Clover - Regex Test :; Clover - Graph trac :; Clover - Log | 4 Search B Console| = O

N

Property Value i
4 Basic =

Aggregate key ShipCountry

Aggregation mapping $5hipCountry:=8ShipCountry:SCount:= count();SAvgFreight:=avg(SFreight)

Equal NULL

Charset

Sorted input false
4 Deprecated 2
] m s

Figure 9.13. Properties Tab

+ Consoletab
In this tab, process of reading, unloading, transforming, joining, writing, and loading data can be seen.
By default, Console opens whenever Clover ETL writesto st dout or st derr toit.

If you want to changeit, you can uncheck any of the two checkboxes that can be found when selecting Window
- Preferences, expanding the Run/Debug category and opening the Console item.

Two checkboxes that control the behavior of Console are the following:

« Show when program writesto standard out

¢ Show when program writesto standard error

Note that you can aso control the buffer of the characters stored in Console:

There is another checkbox (Limit console output) and two text fields for the buffer of stored characters and
the tab width.

= Properties |2 Problems :: Clover - Regex Test :: Clover - Graph trac :: Clover - Log 9;' Search | & Console &2 =8

<terminated> graphAggregatelUnsorted.grf [CloverETL graph] C:\Program Files\Jav ® R | % BB | = A it

hi|

INFO [WatchDog] - *% Summary of Phases execution *¥————e——————-. -
INFO [WatchDog] - Phase# Finished Status RunTime (s=c) MemoryAlloc
INFO [WatchDog] - O FINISHED OK 0 H
INFO [WatchDog] - *% End of Summary *¥-————————————— e
INFO [WatchDog] - WatchDog thread finished - total execution time: 0 (sec)

INFO [main] - Freeing graph resources.

INFO [main] - Execution of graph successful !

< n +

Figure 9.14. Console Tab
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* Problemstab

In this tab, you can see error messages, warnings, etc. When you expand any of the items, you can see their
resources (name of the graph), their paths (path to the graph), their location (name of the component).

——
S o

= Properties| B Console | [ Problems &3 £4 Clover - Graph tracking | £ Clover - Log

0 errors, 63 warnings, 0 infos
Description Resource Path Location
T Warnings (63 items)

Figure 9.15. Problems Tab
» Clover - Regex Tester tab

Inthistab, you can work with regular expressions. Y ou can paste or type any regular expression into the Regular
expression text area. Content assist can be called out by pressing Ctrl+Space in this area. Y ou need paste or
type the desired text into the pane below the Regular expression text area. After that, you can compare the
expression with thetext. Y ou can either evaluate the expression on the fly whileyou are changing the expression,
or you can uncheck the Evaluate on the fly checkbox and compare the expression with the text upon clicking
the Go button. The result will be displayed in the pane on the right. Some options are checked by default.
You can also select if you want to Find the expression in the text, or you want to Split the text according the
expression or you want to know whether the text M atches the regular expression completely. Y ou have at your
disposal aset of checkboxes. More information about regular expressions and provided options can be found at
the following site: http://java.sun.com/j2se/1.6.0/docs/api/javalutil/regex/Pattern.htmi

= Properties | [2¢ Problems | Bl Console | B Clover - Graph trac | B9 Clover - Log | £/ Clover - Regex Tes &2 =

Regular expression: (V] Evaluate on the fly Options Result:

Case insensitive
&2 Go | |Match -
I—I +| Multiline

+/| Comments
UNIX lines

Literal parsing
/| Dotall mode

| Unicode case matching

Figure 9.16. Clover - Regex Tester Tab
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» Clover - Graph tracking tab

In this tab, you can see a brief description of the graph that run successfully. The names of the components,
grouped by phases (with their using time in seconds, their using capacity in percents), status of all components,
CPU Timethat has been used for them (in seconds), CPU load that has been used for them (in percents), Byte
flow and Byte flow peak (in Bytes per second), Record flow and Record flow peak (in records per second),
Total bytes processed (in Bytes, Kilobytes, etc.), Total records processed (in records). These properties are
displayed in the tab by default.

In addition to them, also User time, Peak CPU, Waiting records and Average waiting records can be

displayed. These should be added to those already mentioned by selecting Window - Preferences. Then you
need to expand the CloverETL group and select the Tracking item. In the pane, you can see a list of log
columns. Y ou can add or remove some of them by clicking the Next... or Remove buttons, respectively. You
can also reorder the columns within the Graph tracking tab by clicking the Up or Down buttons, respectively.

Y ou can aso turn off the tracking of graphs by unchecking the Show tracking during graph run checkbox.

= Properties | [21 Problems £ Clover - Regex Tester £ Clover - Graph tracking 5 £ Clover - Log J" Search| Bl Console T =0
MName Status CPU Time CPU Byteflow Byteflow peak Record flow  Record flow peak  Total bytes  Tota
4 Phase#0 (05, 2400 KB)
4 AGGREGATE (0%) @ FINISHED_OK Os 0%
Input 0 0 (B/s) 0 (B/s) 0ir/s) 0 (r/s) 8 KB
Output 0 0 (B/s) 0 (B/s) 0ir/'s) 0 (rfs) 3B4B
- INPUTL (0%5) @ FINISHED_OK Os 0%
- OUTPUT (6%) @ FINISHED_OK Os 6%

Figure 9.17. Clover - Graph Tracking Tab
* Clover - Logtab

Inthistab, you can seethe entire log from the process of data parsing that is created after running agraph. There
can be a set of logs from more runs of graphs.

= Properties | B Console |21 Problems |E7 Clover - Graph tracking | [3 Clover - Leg 3 ® =0
Level Time Message -
a 21:02:34 (127.0.0.1)

i INFO Mon Apr07 21:02:35 CES.. WatchDeg thread finished - total execution time: 0 (sec)

i INFO Mon Apr07 21:02:35 CES.,  --=---m=mmmmmmmmmmm oo e oo ** End of Summary *--------m-mnneee

i INFO Mon Apr07 21:02:35 CES.. 0 FINISHED_OK 0 1667

i INFO Mon Apr 07 21:02:35 CES... Phase® Finished Status RunTime(sec) MemoryAllocz

i INFO Mon Apr07 21:02:35 CES..,  -----=-=-mmmmmmmmmmmee ** Summary of Phases execution ™---------

1

INFO Mon Apr07 21:02:35 CES... ** End of Log ™ -
m

Figure 9.18. Clover - Log Tab
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Within any Clover ETL project, you need to create Clover ETL graph. In the following sections we are going to
describe how you can create your graphs:

1. Asthefirst step, you must create an empty graph in a project. See Creating Empty Graphs (p. 38).

2. Asthe second step, you must create the transformation graph by using graph components, elements and others
tools. See Creating a Simple Graph in a Few Simple Stepgp. 41) for an example in which we want to
show you an example of the transformation graph creation.

Note

Remember that once you have already some Clover ETL project in you workspace and have opened
the Clover ETL perspective, you can create your next CloverETL projects in a dightly different

way:

Y ou can create directly anew Clover ETL project from the main menu by selecting File - New
—CloverETL Project or select File -~ New - Project... and do what has been described above.

Y ou can aso right-click inside the Navigator pane and select either directly New - CloverETL
Project or New — Project... from the context menu and do what has been described above.

Creating Empty Graphs

After that, you can create Clover ETL graphsfor any of your Clover ETL projects. For example, you can create a
graphfor the Pr oj ect _01 by choosing File -~ New - ETL Graph. Y ou can also right-click the desired project
in the Navigator pane and select New — ETL Graph from the context menu.

1
3 e e R
Edit MNavigate Search Project Run Window Help
New Alt+Shift+N » | (= CloverETL Project 1 [0 ClovertTL
Open File... g CloverETL Server Project =5
Close culew | E g
Close All Ctrl+Shift+W [|E  ETL Graph
Save Cutes | Folder
= | =
Save Ac... File
Save All Ctrl+Shift+5 | ©f  Other... Ctrl+N
Revert
Move...
Rename... F2
2 Refresh F5
Convert Line Delimiters To 3
Print... Ctrl+P
Switch Workspace 3
Restart
£y Import.. ole &3 [3_ Problems E_!] CloverETL - Reg E CloverETL - Gra H CloverETL - Log =0
e Export.. werData.grf [CloverETL graph] C:\Program File x &l % BE | = - v
Properties Alt+Enter N
1 graphCloverData.grf [SimpleExamples...]
2 LookupAspell.grf [CommercialExample..]
3 graphLockupReader.grf [SimpleExampl...]
4 graphRangelookup.grf [SimpleExample..]
Exit

Figure 10.1. Creating a New Graph

After clicking the item, you will be asked to give a name to the graph. For example, the name can be
Pr oj ect _01 too. But, in most cases your project will contain more graphs and you can give them names such
asProj ect _01_###, for example. Or any other names which would describe what these graphs should do.
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s R sess
Create new graph ﬂ

Set graph narme and description

MName Projectjljﬂll

Description

[¥] &lloww inclusion of parameters from external file?

Parameters file waorkspace.prm

Figure 10.2. Giving a Name to a New CloverETL Graph

Remember that you can decide what parameters file should be included to this project along with the graph. This
selection can be done in the text area at the bottom of this window. Y ou can locate some other file by clicking
the Browse... button and searching for the right one. Or, you can even uncheck the checkbox leaving the graph

without a parameters file included.

We decided to have thewor kspace. pr mfileincluded.

At the end, you can click the Next button. After that, the extension . gr f will be added to the selected name
automatically.

P RS o
Qutput E

Sawve to file

Enter or select the parent falder

Project_01/graph

122 javabramples

'b‘l Project_01
= conn
= data-in
= data-out
= data-tmp
(= graph
= lookup
= meta
& seq

m

® Mext > Finish | [ Cancel

Figure 10.3. Selecting the Parent Folder for the Graph

By clicking Finish, you savethe graph inthe gr aph subfolder. Then, anitem Pr oj ect _01_001. gr f appears
in the Navigator pane and atab named Project_01_001.grf appears on the window.
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Figure 10.4. CloverETL Perspective with Highlighted Graph Editor

You can see that there is a palette of components on the right side of the graph. This palette can be opened and
closed by clicking the Triangle button. If you want to know what components are, see Part VI, Components
Overview (p. 219) for information.
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Figure 10.5. Graph Editor with a New Graph and the Palette of Components
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Creating a Simple Graph in a Few Simple Steps

After creating anew Clover ETL graph, it isan empty pane. In order to create a non-empty graph, you must fill
the empty graph with components and other graph elements. Y ou need to select graph components, set up their
properties (attributes), connect these components by edges, select data files and/or database tables that should be
read or unloaded from, written or loaded to, create metadata describing data, assign them to edges, create database
connections or JIM S connections, create lookup tables and/or create sequences and parameters. Once al of it is
done, you can run the graph.

If you want to know what edges, metadata, connections, lookup tables, sequences or parameters are, see Part V,
Graph Elements, Structures and Tools (p. 83) for information.

Now we will present you a simple example of how CloverETL transformation graphs can be created using
CloverETL Designer. We will try to make the explanation as clear as possible.

First, you need to select components from the Palette of Components.

To select any component, click the triangle on the upper right corner of the Graph Editor pane. The Palette
of Components will open. Select the components you want by clicking and then drag-and-dropping them to the
Graph Editor pane.

For our demonstration purposes, select Univer salDataReader from the Reader s category of the Palette. Select
also the ExtSort component from the Transformers category and UniversalDataWriter from the Writers
category.

~
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Figure 10.6. Components Selected from the Palette

Once you have inserted the components to the Graph Editor pane, you need to connect them by edges. Select
the Edge tool on the Palette and click the output port of one component and connect it with the input port of
another by clicking again. Do the same with all selected components. The newly connected edges are till dashed.
Close the Palette by clicking the triangle at its upper right corner. (See Chapter 18, Edges (p. 86) for more
information about Edges.)
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Figure 10.7. Components are Connected by Edges

Now you need to prepare someinput file. Moveto the Navigator pane, whichison theleft side of Eclipsewindow.
Right-click thedat a- i n folder of your project and select New - File.
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Figure 10.8. Creating an Input File

Once the new window appears, select the name of your input file in this window. For example, its name can be
i nput . t xt . Click Finish. Thefile will open in the Eclipse window.

Type some data in this file, for example, you can type pairs of firsthname and surname like this: John| Br own.
Type more rows whose form should be similar. Do not forget to create also a new empty row at the end. The rows
(records) will ook like this:
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Figure 10.9. Creating the Contents of the Input File
Y ou need to save thefile by pressing Ctrl+S.
After that, double-click thefirst edge from the left and select Cr eate metadata from the menu that appears beside

the edge. In the M etadata editor, click the green Plus sign button. Another (second) field appears. Y ou can click
any of the two fields and rename them. By clicking any of them, it turns blue, you can rename it and press Enter.

(See Chapter 19, Metadata (p. 96) for more information about creating M etadata.)
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Figure 10.10. Metadata Editor with Default Names of the Fields

After doing that, the names of the two fields will be Firstname and Surname, respectively.
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Figure 10.11. Metadata Editor with New Names of the Fields

After clicking Finish, metadatais created and assigned to the edge. The edge is solid now.
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Figure 10.12. Edge Has Been Assigned Metadata

Now right-click the first edge and select Propagate metadata from the context menu. The second edge also
becomes solid.
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Figure 10.13. Metadata Have Been Propagated through the Component

Now, double-click Univer salDataReader, click the File URL attribute row and click the button that appearsin
thisFile URL attribute row.

(Y ou can see Universal DataReader (p. 333) for more information about Univer salDataReader .)
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Figure 10.14. Opening the Attribute Row

After that, URL File Dialog (p. 59) will open. Double-click the dat a-i n folder and double-click the
i nput . t xt fileinsidethisfolder. The file name appearsin the right pane.
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Figure 10.15. Selecting the Input File

Then click OK. The File URL attribute row will look like this:
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Figure 10.16. Input File URL Attribute Has Been Set
Click OK to close the UniversalDataReader editor.
Then, double click UniversalDataWriter.

(You can see Universal DataWriter (p. 416) for more information about Univer salDataWriter.)

Click the File URL attribute row and click the button that appearsin this File URL attribute row. After that, URL
File Dialog (p. 59) will open. Double-click dat a- out folder. Then click OK. The File URL attribute row
will look like this:
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Figure 10.17. Output File URL without a File

Click twicethe File URL attribute row and type/ out put . t xt there. The result will be asfollows:
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Figure 10.18. Output File URL with a File

Click OK to close the UniversalDataWriter editor.

Now you only need to set up the ExtSort component.

(You can see ExtSort (p. 472) for more information about ExtSort.)

Double-click the component and its Sort key attribute row. After that, move the two metadata fields from the | eft
pane (Fields) to the right pane (K ey parts). Move Surnamefirst, then move Firstname.

47



Chapter 10. Cresting
CloverETL Graphs

Edit key

Fields: Key parts: I
Key Order
Surname Ascending
Firstname Ascending
ok [ concel

Figure 10.19. Defining a Sort Key

When you click OK, you will seethe Sort key attribute row as follows:
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Figure 10.20. Sort Key Has Been Defined
Click OK to closethe ExtSort editor and save the graph by pressing Ctrl+S.

Now right-click in any place of the Graph Editor (outside any component or edge) and select Run As
- CloverETL graph.

(Ways how graphs can be run are described in Chapter 11, Running CloverETL Graphs (p. 51).)
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Figure 10.21. Running the Graph

Once graph runs successfully, blue circles are displayed on the components and numbers of parsed records can
be seen below the edges:
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Figure 10.22. Result of Successful Run of the Graph

When you expand thedat a- out folder inthe Navigator pane and open the output file, you can see thefollowing
contents of thefile:
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Figure 10.23. Contents of the Output File

You can see that all persons have been sorted alphabetically. Surnames first, firstnames last. This way, you have
built and run your first graph.
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As was aready mentioned, in addition to the context menu from which you can run graphs, you can run them
from other places:

When you have already created or imported graphs into your projects, you can run them in various ways

There are four simpliest ways of running a graph:

You can select Run - Run as - CloverETL graph from the main menu.

» Or you can right-click in the Graph editor, then select Run as in the context menu and click the CloverETL
graph item.

» Or you can click the green circle with white triangle in the tool bar located in the upper part of the window.
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Figure 11.1. Running a Graph from the Main Menu
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Figure 11.3. Running a Graph from the Upper Tool Bar

Successful Graph Execution

After running any graph, the process of the graph execution can be seen in the Console and the other tabs. (See
Tabs Pane (p. 35) for detailed information.)
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= CloverETL - simpleExamples/graph/gra) jateUnsorted.grf - Eclipse SDK. _
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Figure 11.5. Console Tab with an Overview of the Graph Execution

And, below the edges, counts of processed data should appear:
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Figure 11.6. Counting Parsed Data

Using the Run Configurations Dialog

In addition to the options mentioned above, you can also open the Run Configurations dialog, fill in the project
name, the graph name and set up program and vm arguments, parameters, etc. and click the Run button.

= Run Configurati

Create, manage, and run configurations

Create configuration that will launch a ETL graph.

t AN

i

S
[

Name: graphCloverData.grf

[ CloverETL graph £ Main . 69= A’gumentﬂ = JREW T Classpatlﬂ =] (ommoﬂ = chtlonarﬂ

£4 graphCloverData.grf Project: SimpleExamples

m CloverETL Server graph
4 Eclipse Application
Java Applet

Java Application

Jir JUnit Tracking [s] (-tracking):
Jii JUnit Plug-in Test
@ 05Gi Framework

Graph: graph/graphCloverData.qrf Search...

il e

Parameter file (-cfg): Search...

Password (-pass):

Logging (-loghost) [ Turn off IMX (-noIMX) Java memory size, MB (-Xmx): 0 =
[[]Verbose (-v) [] Server made (-server) Log level (-loglevel): INFO =
[]Infe (-infa) (=] Skip checkConfig (-skipcheckconfig)

Use default CloverETL engine

Engine path: Browse...
Apply Revert
Filter matched 9 of 3 items
@ [ Run ] [ Close

Figure 11.7. Run Configurations Dialog

Moredetailsabout using the Run Configurationsdial og can befound in Chapter 16, Advanced Topics (p. 73).
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Chapter 12. Using Cheat Sheets

Cheat Sheets are interactive tools for learning to use CloverETL Designer or other applications and for
performing prepared tasks and creating newer ones.

CloverETL Designer includes two cheat sheets. Y ou can view them by selecting Help — Cheat Sheets... from
the main menu.

= CloverETL - SimpleExamples/graph/graphAggregateSortedgrt - Eclipse SDK e
File Edit CloverETL Mavigate Search Project Run Field Assist  Window
| o-oe Y| [ 0 o | B ol | ol | B 0@ Welcome 5 (2 ClovereL
[HE IR I A ST R (7 Help Contents &' Java
5. Navigator &2 = B[4 graphAggregateUnsorted.grf %7 Search =8
= | =] <‘\=,=.=> - Dynamic Help 4
> graph - PR 0] KeyAssist.. Ctrls Shift+ L 0 gbﬂ |l
g - b E
£4 graphAggregateSorted.grf # 4 Tz Tra. i i
£4 graphAggregateUnsorted.grf ‘EJ INPUTL e S AGGREGATE 2
£ graphCloverData.grf eat ANEELs... C5
£4 graphCompressedByteTest.gr Software Updates > ”
£4 graphDataGeneratorExt.grf
&4 graphDataPolicy.grf About Eclipse SDK
£4 graphDBFloin.grf
£4 graphDEBFloinTL.grf
£4 graphDBFLoad grf <
1 o 3
5= Outline 2 ﬁﬂ =0
LzJ Components < 1 | »
&) Metadata = GraphJ 2 Source|
(] Connections
g Paratmeters | = Praperties | & Console 22 4 CloverETL - Gra | 4 CloverETL - Log | [ CloverETL - Reg | 21 Proslems| = O
28 Sequences <terminated> graphAggregateSorted.grf [CloverETL graph] C:\Progra ® S&l B @’—E‘ # e
Lookups -
Motes
< 3
[l Ciii Contiib (Bottom) RN

Figure 12.1. Selecting Cheat Sheets

After that, the following window will open:

) Cheat Sheet Selection [ I

Select the cheat sheet to open:

(@) Select a cheat sheet from the list:

4 [= CloverETL
["] Clover and standard Eclipse commands reference
["] Clover reference cheat sheet

[ [= Java Development

[ = Plug-in Development

b = Team/CVS

Reference of useful standard Eclipse commands with respect to
CloverGUL
(0) Select a cheat sheet from a file:

Browse...

(2) Enter the URL of a cheat sheet:

@ [ 0K ] [ Cancel ]

Figure 12.2. The Cheat Sheet Selection Wizard

The two cheat sheets of CloverETL Designer are asfollows:
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» Clover and standard Eclipse commands reference
¢ Clover reference cheat sheet

Thefirst of them describes and teaches useful standard Eclipse commands with respect to Clover ETL Designer.

The second one presents a guide of how Clover ETL Designer cheat sheets can be written.

4 graphCloverData.grf
4 graphCompressedByteTest.gr

() Connections
%Y Parameters
99 Sequences
Lookups
Motes

This cheat sheet is a guide to using
standard Eclipse commands that are

7 graphDataGeneratorExt.grf | | relevant to CloverETL Designer.
4 graphDataPolicy.grf &) Click to Begin
4 graphDEFloin.grf v N
7 graphDBFloinTL.grf : S:'"’ =
2 graphDBFLoad.grf - OW PESpECTIVE.
« . v P —— o b Lo
¥ Export
B= Outline 52 ﬁm =o)| & Graphl@ Sour:a| b Show view
[ Components Hee[E e [RaBa(+s [@e(@a/@c 2~ =0
@)/ Metadata No consoles to display at this time. # Bl -~ 9~

File Edit CloverETL Navigate Search Project Run Window Help
wif &2 3 AR R = B0 ”
B i BH~Ftsora~
feiblavicatongty = O |[EA graphaggregateSorted.grf 53 = O E) Cheat Sheets £3 H~-=08
& B%s < -
= Clover and standard Eclipse
& graph . R ¢ 0 commands
4 graphAggregateSorted.grf i a"t# b r % 9 r
&4 graphAggregateUnsorted.grf INPUTL J EXT SORT + Introduction

Figure 12.3. CloverETL and Standard Eclipse Commands (Collapsed)

When you expand the items, you can see an overview of Clover ETL and/or Eclipse commands:

= Cl
File Edit CloverETL Navigate Search Project Run Window Help
i) 7| ¢ % o 5l | e ol ot | 2 00 B0 A~ & lave ”
G Bl erd-
5 Navigator I3 = O ||E4 graphaggregateSorted.grf 52 = O/ Cheat Sheets 53 = =0
= =
“lBs Clover and standard =
(= graph ol 4 L0 4 L0 Eclipse commands
54 graphAggregateSorted.grf "*
&4 graphAggregateUnsorted.grf INPUTL 3 EXT_SORT ~ Introduction
4 graphCloverData.grf This cheat sheet is a guide to using
4 graphCompressedByteTest.gr standard Eclipse commands that are
7 graphDataGeneratorExt.grf | | relevant to CloverETL Designer.
&4 graphDataPolicy.grf 3] Click to Begin
4 graphDEFloin.grf N
-
&4 graphDEFloinTL.grf e
54 graphDBFLoad.grf - The org.eclipse.ui.newWizard 3
[ T — o 0 = D command launches a File > New 1
wizard. Some of the available Clover
B= Outline 52 %] GVEP"‘I = SC’L"~:E| new wizards are:
{5/ Components S @a@als [@efaEc 2 Z O|| omdoveretguiproject
& Metadate Mo consoles to display at this time. * B~ com.cloveretl.guiwizards.newgraph
() Connections com.cloveretl.guiwizard.dbConnection
%Y Parameters com.cloveretl.gui.wizard.graphParamet
80 Sequences com.cloveretl. gui.wizard.metadata.Met:
= Look com.cloveretl.gui.wizard.metadata.Flatf
| Lookups com.cloveretl.guiwizard.metadata.db.C
Motes com.cloveretl.guiwizard.metadata.db.X
com.cloveretl.gui,jms.JmsWizard b
cloveretl.gui.examples.wizard
o
U

Figure 12.4. CloverETL and Standard Eclipse Commands (Expanded)
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The second cheat sheet can teach you how to work with CloverETL Designer. You can follow the instructions
and create a new project, a new graph, etc.:

2 CloverfTL - SimpleFxamples/graph/graphAggregateSorted grf  Eclipse Platform —@g]

File Edit CloverETL Mavigate Search Project Run Window Help
[milhd \ | Bo s o | C6k o 29| 200 E R F R TR SN 5 & Java >
& ~ - M =R - £ CloverETL
%5 Navigator 23 = O ||E4 graphaggregateSorted.grf &2 = O (") Cheat Sheets 53 =0
3 iz ¥ .
2 B% /| CloverETL Designer =
(= graph I B2 4 L° 4 L0 reference cheat sheet
£ graphAggregateSorted.grf -"
£ graphAggregateUnsorted.grf INPUTL EXT SORT | » Introduction
£ graphCloverData.grf — ~ Mew Clover project
£ graphCompressedByteTest.gr Creates a new Clover project.
£ graphDataGeneratorExt.grf |
£ graphDataPolicy.grf Optional parameters:
* defaultName: default name of the
£ graphDBFloin.grf E
new Clover project. The user can
4 graphDBFJoinTL.grf change this name in the wizard,
4 graphDBFLoad grf -
4 1 | 3 T — b Return value: The command returns
= th f th ct,
B Outline 22 ® = || [ Greph| @ Source SRR
=] Components BB a/Bals [@e(BaBc 2~ 0O
@ Metadata Ne consoles te display at this time. > -
I} Connections b Mew Clover graph L4
Y Parameters b Open Clover graph
08 Sequences » Add element commands
Lookups b Add compenent (reader)
Motes b Add compenent (trash)
P
b Add connector
b Add metadata
b Add connection
b Add DB connection
»_Add senuence e
o

Figure 12.5. CloverETL Designer Reference Cheat Sheet

The basis of these two mentioned cheat sheets are two .xml filess They are included in
the com cl overetl. gui.cheatsheet 2.9.0.jar file located in the pl ugi ns directory of
CloverETL Designer and situated within the cheat sheet s subdirectory of this . jar file They are
Ecl i pseRef erence. xnm and Ref er ence. xm files.

In addition to the prepared cheat sheets, you can write another cheat sheet of your own using these two filesas a
pattern. Once you have written your custom cheat sheet, you only need to switch on the Select a cheat sheet from
a file radio button. Then you can browse your disk and locate the custom cheat sheet . xni file. After clicking
OK, your cheat sheet will appear in the same way as any of the two prepared cheat sheets on the right side of
CloverETL Designer window.

E“ Cheat Sheet Selection !@

Select the cheat sheet to open:
() Select a cheat sheet from the list:

CloverETL
Clover and standard Eclipse commands refer
Clover reference cheat sheet

Java Development

Plug-in Development

Team/CVS

4 n | 3

Reference of useful standard Eclipse commands with
respect to CloverGUL

(@ Select a cheat sheet from a file:

ChUsers\cloveruser\Desktop\test +

(") Enter the URL of a cheat sheet:

@ [ ok J[ cance |

Figure 12.6. Locating a Custom Cheat Sheet
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Here we provide the list of the most common dialogs:

URL File Dialog (p. 59)
Edit Value Dialog (p. 60)

Open Type Dialog (p. 61)

URL File Dialog

In most of the components you must also specify URL of some files. These files can serve to locate the sources
of data that should be read, the sources to which data should be written or the files that must be used to transform
data flowing through a component and some other file URL. To specify such afile URL, you can use the URL
File Dialog.

When you open the URL File Dialog, you can seetabs on it.

BT e

@ Workspace view | [75 Local files | [7 Clover Server| ] Remote files | 48 Port Dictionary

Browse: | sandbox://tests/data-in - e Ay - -

File name Size Date Modified
. =DIR=>

| forlockup.bt 51B  2010-07-2317:31:56

| fornullbd 67B  2010-07-23 18:27:36

|| lookupcontents.bd 62B  2010-07-2317:32:08

FileURL:  SIDATAIN_DIR}/farnulltet v | Select more files

OK ] [ Cancel ]

Figure 13.1. URL File Dialog

Workspace view
Servesto locate files in aworkspace of local Clover ETL project.
L ocal files

Serves to locate files on localhost. Combo contains disks and parameters. Can be used to specify both
CloverETL projectsand any other local files.

Clover Server

Serves to locate files of all opened CloverETL Server projects. Available only for CloverETL Server
projects.

Remotefiles
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Serves to locate files on aremote computer or on the Internet. Y ou can specify properties of connection, proxy
settings, and http properties.

e Port

Serves to specify fields and processing type for port reading or writing. Opens only in those component that
alow such data source or target.

 Dictionary

Serves to specify dictionary key value and processing type for dictionary reading or writing. Opens only in
those component that allow such data source or target.

| mportant
<

To ensure graph portability, forward slashes are used for defining the path in URLs (even on
Microsoft Windows).

More detailed information of URL s for each of the tabs described above is provided in sections

* Supported File URL Formats for Readers (p. 251)

 Supported File URL Formats for Writers (p. 263)

Edit Value Dialog

The Edit Value dialog contains a simple text area where you can write the transformation code in JM SReader,
JMSWriter and JavaExecute components.

Find/Replace...

Go to line.,

Ctrl+F
Chrl+L

-

Cancel

Figure 13.2. Edit Value Dialog

When you click the Navigate button at the upper left corner, you will be presented with the list of possible options.
You can select either Find or Gotoline.
sl

= Find...

Find:
Replace with:

Direction

[] Match case
[]wivhale word

@ Forward

() Backward

[ Find

){

Replace

H Replace All ][

Close

Figure 13.3. Find Wizard

If you click the Find item, you will be presented with another wizard. In it you can type the expression you want
to find (Find text ared), decide whether you want to find the whole word only (Whole wor d), whether the cases
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should match or not (M atch case), and the Dir ection in which the word will be searched - downwards (For war d)
or upwards (Backwar d). These options must be selected by checking the presented checkboxes or radio buttons.

If you click the Go to line item, a new wizard opens in which you must type the number of the line you want
to go to.

da
Enter line number (1..18)

o e |

Figure 13.4. Go to Line Wizard

Open Type Dialog

This dialog serves to select some class (Transform class, Denormalize class, etc.) that defines the desired
transformation. When you open it, you only need to type the beginning of the class name. By typing the beginning,
the classes satisfying to the written |etters appear in this wizard and you can select the right one.

Enter type name prefix or pattern (¥, 2, or camel case): -

refor

Matching types:

@ refarmatlainTest - (default package) - simpleEzamples/ftrans
@ reformatioinTest - (default package) - examples_2-4-2ftrans
O reformatOrders - (default package) - simpleExamplesiftrans
@ refarmatOrders - {default package) - examples_2-4-2/trans

4 | I »

3 simpleExarnplesftrans

@ [ 0K ] [ Cancel

Figure 13.5. Open Type Dialog
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CloverETL Designer alowsyou to import already prepared Clover ETL projects, graphs and/or metadata. If you
want to import something, select File - Import... from the main menu.

= CloverElL - Project_01/graph/Proje

(File| Edit CloverETL Mavigate Search Project Run Window Help

New AleeShiftesNY | @y v @~ | 7 v D v 5l vt v v 5 | £ CloverETL

Open File... - &J Java

Close Ctrl+W E‘ ; =0

Clase All Ctrl+Shift+W

[

Save Ctrl+S
(5] SaveAs..

Save All Ctrl+Shift+5

Revert

Move...

Rename... F2

Refresh F5

Convert Line Delimiters To 3
=) Print... Ctrl+P

Switch Workspace 3

Restart

Import...
Export...

=1 Console | [£. Problems| £ CloverETL - Reg | £ CloverETL - Gra | £ CloverETL- Log| ~ O
e

Value i

1 graphCloverData.grf [SimpleExamples...] ]|

2 graphAggregateUnsorted.grf [SimpleE...] cloveruser

3 graphDBFloinTL.grf [SimpleExamples/...] Tue Jul 28 12:33:43 CEST 2009

4 graphDenormalizeTL.grf [SimpleExamp..] m +

L. B

Properties Alt+Enter

Exit

Figure 14.1. Import (Main Menu)

Or right-click in the Navigator pane and select Item... from the context menu.

File Edit CloverETL Mavigate Search Project Run Window Help
- e QL AR o | E2 CloverETL
AR A R L = - & tava
ﬁ-_ Navigator ﬁ ; = O£ Project_01_001.grf &2 =0
> & | g ¥ 4
(= data-tmp - I
- |2 grapl
= look New 3
(= meta Go Into
(& seq Open in New Window
= trans
«class 2] Copy
prj Paste
K| worl
g | ¥ Delete
BE Outline &1 Mo
(%) Compor Rename...
&) Metadat 3 Import..
() Connect A Export
- ort...
e i % Source|
%' Sequenc 5 Refresh
Lookups L =2 Cﬂn;olq [ Problemﬂ £ CloverETL - Regw £ CloverETL - Graw &4 CloverETL - Lﬂgw =0
Motes Run As 3 L v
Debug A: 2
i Value i
Team L4 E
Compare With b led false
Restore from Local History... ble true
ndified 28 luhe 2009131218 S
Properties (1] 3
n* Project_01/graph

Figure 14.2. Import (Context Menu)

After that, the following window opens. When you expand the Clover ETL category, the window will ook like
this:
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S, -t
Select \

Choose import source, -E - 5 i

Select an import source:

type filter text

4 [ General -
[E, ArchiveFile
7Y Existing Projects into Workspace
[, File System
L Preferences

> =2 C/C++

4 = CloverETL
£4 Import external CloverETL projects
@ Import from CloverETL Server sandbox
£4 Import graphs - version conversion
£4 Import metadata - transform from DDL
£4 Import metadata from XSD

> = CVS

- = BB

> = Java EE i

m

® < Back Next » Finish

Figure 14.3. Import Options

Import CloverETL Projects

If you select the Import external CloverETL projectsitem, you can click the Next button and you will see the
following window:

ECame e

Import Projects

Select a directory to search for existing Eclipse projects,

@ Select root directary: | Brosuse..,

() Select archive file: Browise...

Projects:

Select All
Deselect All

[Tl Copy projects into workspace

Figure 14.4. Import Projects

Y ou can find some directory or compressed archive file (the right option must be selected by switching the radio
buttons). If you locate the directory, you can also decide whether you want to copy or link the project to your
workspace. If you want the project be linked only, you can leave the Copy pr oj ects into wor kspace checkbox
unchecked. Otherwise, it will be copied. Linked projects are contained in more workspaces. If you select some
archivefile, the list of projects contained in the archive will appear in the Projects area. Y ou can select some or
all of them by checking the checkboxes that appear along with them.
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Import from CloverETL Server Sandbox

CloverETL Designer now allowsyou to import any part of Clover ETL Server sandboxes. To import, select the
Import from Clover ETL Server Sandbox option. After that, the following wizard will open:

1
= Import from a CloverETL Server sand bu- E@g
Connect to CloverETL Server @
Specify a connection to the CloverETL Server and select a sandbox ol E
CloverETL Server URL:  http://localhost:B080/clover
User: clover
Password: = esesss
Sandbox | default -

Figure 14.5. Import from CloverETL Server Sandbox Wizard (Connect to CloverETL Server)

Specify the following threeitems: CloverETL Server URL, your username and passwor d. Then click Reload.
After that, alist of sandboxes will be available in the Sandbox menu. Select any of them and click Next. A new
wizard will open:

1
= Import from a CloverETL Server sand bux_él@g

Import CloverETL Server sandbox files @
Select sandbox resources to import @
4 [l (& default [ graphMergeData.grf
» [ data-in [71 £ graphMountainsCSV.grf
[[] = data-out (7] £ graphMountainsUpload.qrf
[T] = logs [7] B3 graphMountainsXLS.grf
> [l meta [7] B4 graphOrdersTLReformat.grf
(7] £ graphSortData.grf
[ El seq.dat
[ B3 test.grf
[[] E|workspace.prm

Into folder:  SimpleExamples/graph
Options

@ Confirm overwrite

() Overwrite without warning

) Do not overwrite

@ Next » [ Fnsh ][ conca |

Figure 14.6. Import from CloverETL Server Sandbox Wizard (List of Files)

Select the files and/or directories that should be imported, select the folder into which they should be imported
and decide whether the files and/or directories with identical names should be overwritten without warning or
whether overwriting should be confirmed or whether the files and/or directorieswith identical names should not be
overwritten at all. Then click Finish. Selected files and/or directories will be imported from CloverETL Server
sandbox.
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Import Graphs

If you select the Import graphs - version conversion item, you can click the Next button and you will see the
following window:

e L R —oes)

CloverETL graphs

Import graphs from local file system - version conversion

From directory:  C\Users\cloveruser\Desktop'\MyGraphs -

& MyGraphs [7] Elemployees fmt.Employees.sd,
54 HitpConnector.grf

Filter Types... | [ SelectAll | [ Deselect Al
Into folder:  Project 01/graph
Options

Conversion: lNona ']

[ overwrite existing resources without warning
(7) Create complete folder structure
(@) Create selected folders only

® Net> | [ Finish ][ Cancel

Figure 14.7. Import Graphs

Y ou must select the right graph(s) and specify from which directory into which folder the sel ected graph(s) should
be copied. By switching the radio buttons, you decide whether compl ete folder structure or only selected folders
should be created. Y ou can also order to overwrite the existing sources without warning.

0 Note

You can also convert older graphs from 1.x.x to 2.x.x version of CloverETL Designer and from
2.x.x 10 2.6.x version of CloverETL Engine.
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Import Metadata
Y ou can also import metadata from XSD or DDL.

If you want to know what metadata is and how it can be created, see Chapter 19, Metadata (p. 96) for more
information.

Metadata from XSD

If you select the Import metadata from XSD item, you can click the Next button and you will see the following
window:

CloverETL metadata

Import metadata from X5D files

From directory: C\Users\cloveruser\Desktop\MyGraphs -

(= MyGraphs |E| employees.fmt.Employees.xsd
[ E9 HttpConnector.grf

Filter Types... | [ SelectAll | [ Desclect Al

Into folder:  Project_ 01/meta

Options

@ Delimited metadata (2) Fidength metadata
Record delimiter: B Default field size:
Field delimiter: AP
[] Overwrite existing resources without warning

(7) Create complete folder structure

1@ Create selected folders only

® Next > [ Fnish ][ cancal

Figure 14.8. Import Metadata from XSD

You must select the right metadata and specify from which directory into which folder the selected metadata
should be copied. By switching the radio buttons, you decide whether complete folder structure or only selected
folders should be created. Y ou can aso order to overwrite existing sources without warning. Y ou can specify the
delimiters or default field size.
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Metadata from DDL

If you select the Import metadata - transform from DDL item, you can click the Next button and you will see
the following window:

s L iows

CloverETL metadata

Source must not be empty.

From directory: ‘ - Browse...
Filter Types... Select All Deselect All
Into folder:  Project_01/meta
Options
@ Delimited metadata (71 Fidength metadata
Record delimiter: Default field size: 0
Field delimiter:

[ overwrite existing resources without warning
(2) Create complete folder structure

(@) Create selected folders only

Figure 14.9. Import Metadata from DDL

You must select the right metadata and specify from which directory into which folder the selected metadata
should be copied. By switching the radio buttons, you decide whether complete folder structure or only selected
folders should be created. Y ou can also order to overwrite existing sources without warning. Y ou need to specify
the delimiters.
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CloverETL Designer alows you to export your own Clover ETL graphs and/or metadata. If you want to export

something, select File — Export... from the main menu. Or right-click in the Navigator pane and select I1tem...
from the context menu. After that, the following window opens. When you expand the Clover ETL category, the
window will look like this:

S e

Select /l
Choose export destination. E 5 I

Select an export destination:
type filter text

[ General -
> 2 C/C++
a = CloverETL
&4 Export graphs
4 Export graphs to HTML
4 Export metadata to XSD
B3 Export to CloverETL Server sandbox
4 Image
s = BB
» 2= Java
> (= Java EE b
> (= JavaScript
> [= Plug-in Development
> = Run/Debug
» [ Team ad

MNext > Finish

Cancel

Figure 15.1. Export Options

Export Graphs

If you select the Export graphsitem, you can click the Next button and you will see the following window:

(=@ ]

£ Export graph

Specify which graphs to export.

Select the graphs for which to create transformation.

[ = svn ~ || [[1 B4 graphAccessingDataSources.grf
[[] = conn raphDatabaseAccess.grf
grap g

[ & data-in [ graphDebuggingGraph.grf

[ = data-out [71 £ graphExecutingExternal.grf

[ = deta-tmp [7] E2 graphFilters_L ookups.grf

£ graph —| | [[] B4 graphloining_Aggregating.grf
O IEl: = £ graphParsing TexiData.grf

O =1 | [[] E4 graphWebServices.qrf

[] = lookup

B & meta || [C] B4 graphWriting TextDsta.qrf

Bl seq £ graphXMLProcessing.grf

[] = trans -

[ Filter Types... | [ SelectAl | [ Desclectanl |

Options

[ Strip gui tags

[7] Insert sequence files into graph file

Qutput directory:  C\Export

@

[7] Insert metadata files into graph file

[7] Insert connection files into graph file [¥] Insert parameter files into graph file

[] Insert lookup files into graph file

- | Browse...

Finish

} [ Cancel

Figure 15.2. Export Graphs
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Check thegraph(s) to be exported in the right-hand pane. Y ou haveto locate the output directory aswell. In addition
tothat, you can select whether external (shared) metadata, connections, parameters, sequences and lookups should
be internalized and inserted into graph(s). This has to be done by checking corresponding checkboxes. Y ou can
also remove gui tags from the output file by checking the Strip gui tags checkbox.

Export Graphs to HTML

If you select the Export graphsto HTML item, you can click the Next button and you will see the following
window:

Specify which graphs to export to html.
Select the graphs forwhich to create html,

[[= conn ~ || 7] B4 graphaggregate Sorted.qrf -~
[[] = data-in 7] B4 graphiggregateUnsorted grf L
[[]z= data-out E4 graphCloverData, grf
[ 2= data-tmp (7] B4 graphCompressedByteTest.grf
[H] = araph 4 graphDEFain.grf
[l laokup ||| 1 B4 graphDEFJainTL grf
[ meta || ) E2 araphDBFLoad.qrf
[ seq 4 graphDataPalicy.grf
& trans ~ | |71 E9 araphDedup.arf =
l Select Types.., l [ Select All ] [ Deselect All ]
Options

Generate index file
Create graph images

Image format: FNG - Partable Metwork Graphics -
Size
@ Scale (%) 5096 -
) Resolution {ps) | 1024 width | 768 height
[ Antialiasing
Qutput directory: Difeclipse -
® Med s |[ Finish ][ cancel

Figure 15.3. Export Graphs to HTML

Y ou must select the graph(s) and specify to which output directory the selected graph(s) should be exported. You
can aso generate index file of the exported pages and corresponding graphs and/or images of the selected graphs.
By switching the radio buttons, you are selecting either the scale of the output images, or the width and the height
of the images. Y ou can decide whether antialiasing should be used.
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Export Metadata to XSD

If you select the Export metadata to XSD item, you can click the Next button and you will see the following
window:

If you want to know what metadata are and how they can be created, see Chapter 19, Metadata (p. 96) for
more information.

3
— Export metadata to %50 file E‘ﬂg

Specify which metadata to export to xsd files.

Select the metadata for which to create xsd file,

[ javsbramples “|| D Diaddressesfmt
[ 1 simpleEsamples [] " customers.fmt
[7] & bin [7] ) emplayeeDB.fmt
[Tz conn B ernployees.frat
[C]E data-in [] "I¥ incorrectRecords. fmt
[l & data-out [ ¥ joinedOrders fimt
[l& data-tmp =\ | F1 0 juine dOrde rs Busay frt
[l & graph orders.fmt
[ &= lagkup
W& mets R [ ¥ ardersdggregate.frt
= delimited [] ¥ ardersInfo.frt
[ &= filen -
[ Select Types.., ] [ Select All ] [ Deselect All ]
Options

Qutput directory:  Difeclipse -

® Hest = [ Fnish ][ cance

Figure 15.4. Export metadata to XSD

Y ou must select the metadata and specify to which output directory the selected metadata should be exported.
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Export to CloverETL Server Sandbox

CloverETL Designer now alows you to export any part of your projects to CloverETL Server sanboxes. To
export, select the Export to CloverETL Server sandbox option. After that, the following wizard will open:

D
= Export to a CloverETL Server sandbox— @@g
Select resources to export and the target sandbox @

s
[ Simplefxamples - [ graphaggregateSorted.grf -
[7] & bin (4 graphAggregateUnsorted.grf |E|
[F] & conn (7] £ graphCloverData.grf
[[] &= data-in [7] £ graphCompressedByteTest.grf
[C] & data-out |11 7] EA graphDBFloin.grf
[F1 & data-tmp 7] 4 graphDBFloinTL.grf
=2 IQ'EEh [7] E3 graphDBFLoad.grf
E% Dﬂ‘ P = || [] £ graphDataGeneratorEst.grf
< n r [ B4 graphDataPalicy.qrf -
[ Filter Types... | [ SelectAl | [ Desclectan |
Login:
CloverETL Server URL:  http://localhost:8080/ clover
User: clover
Password: LLTIITY
Sandbox | default -
Options
@ Confirm overwrite
() Overwrite without warning
) Do not overwrite
() Clean sandbox before export
@ Next » [ Fnsh ][ concal

Figure 15.5. Export to CloverETL Server Sandbox

Select thefilesand/or directoriesthat should be exported and decide whether thefilesand/directorieswith identical
names should be overwritten without warning or whether overwriting should be confirmed or whether the files
and/or directories with identical names should not be overwritten at all and also decide whether sandbox should
be cleaned before export.

Specify the following threeitems: CloverETL Server URL, your username and passwor d. Then click Reload.
After that, alist of sandboxes will be available in the Sandbox menu.

Select asandbox. Then click Finish. Selected files and/or directories will be exported to the selected Clover ETL
Server sandbox.
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Export Image

If you select the Export image item, you can click the Next button and you will see the following window:

N

Specify which graphs to export.

Select the graphs for which to create images and the image format.

B =2 SimpleExamples = || [7] E4 graphAggreqateUnsarted.qrf |«
[ & bin 4 graphCloverData.grf [
grap 9
[ &= conn [7] £ graphCompressedByteTest.grf
Sg :ata-m [7] 4 graphDEBFloin.grf
ata-out

[ |

‘ [ £ graphDBFloinTL.grf

[ data-tmp [ 54 graphDBFLoad.grf
& graph [T £ graphDataGeneratorExt.grf
[l lookup DR 2
[ = meta [« [ ] r
[ Filter Types... | [ SelectAl | [ Desclectan |
Options
Export format: [BMP - Windows Bitmap ']
Qutput directory:  D:/eclipse -
Size
©) Scale (%) 100%
@ Resolution (px) 1024 width 768 height

Antialiasing: [F

@ Net> | [ Finish ][ cancel

Figure 15.6. Export Image

This option allows you to export images of the selected graphs only. Y ou must select the graph(s) and specify to
which output directory the selected graph(s) images should be exported. Y ou can al so specify the format of output
files- bnp, j peg or png. By switching the radio buttons, you are selecting either the scale of the output images,
or the width and the height of the images. Y ou can decide whether antialiasing should be used.
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As was already described in Using the Run Configurations Dialog (p. 54), you know that you can use the Run
Configurations dialog to set more advanced optionsin order to run the graphs.

Y ou can set there:

* Program and VM Arguments (p. 73)

» Changing Default CloverETL Settings (p. 76)

Y ou can a'so change the size of displayed numbers of processed records:

 Enlarging the Font of Displayed Numbers (p. 78)

Another advanced option is using Java. In the following sections you can see how JRE and/or JDK can be set:

* Setting and Configuring Java (p. 79)

 Setting Java Runtime Environment (p. 79)

* Installing Java Development Kit (p. 81)

Program and VM Arguments

If you want to specify some arguments during run of the graph, select Run Configur ationsfrom the context menu
and set up some optionsin the Main tab.

Y ou can enter the following three Program argumentsin the tab:
e Programfile(-cfg <fil enanme>)

In the specified file, more parameter values can be defined. Instead of a sequence of expressions like the
following: - P: par anet er 1=val uel -P:paraneter2=value2 ... P:paraneterN=val ueN
(see below), you can define these values of these parameters in a single file. Each row should define one
parameter as follows: par amet er K=val ueK. Then you only need to specify the name of the file in the
expression above.

* Priorities

The parameters specified in this tab have higher priority than the parameters specified in the Argumentstab,
those linked to the graph (external parameters) or specified in the graph itself (internal parameters) and they
can also overwrite any environment variable. Remember also that if you specify any parameter twice in the
file, only the last one will be applied.

e Tracking[s] (-tracki ng <fil enane>)
Sets the frequency of printing the graph processing status.
e Password (- pass)
Enters a password for decrypting the encrypted connection(s). Must be identical for all linked connections.
e Checkconfig (- checkconfi g)
Only checks the graph configuration without running the graph.
Y ou can a'so check some checkboxes that define the following Program arguments:

* Logging (-1 oghost)
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Defines host and port for socket appender of | og4j. The | og4j library is required. For example,
| ocal host : 4445.

You can specify the port when selecting Windows - Preferences, choosing the Logging item within the
CloverETL category and setting the port.

* Verbose (- v)
Switches on verbose mode of running the graph.
e Info(-info)
Prints out the information about Clover library version.
e Turn off IMX (- noJMX)
Turns off sending tracking information through JM X bean, which can make the performance better.
* Logleve (-1 ogl evel <option>)
Definesone of thefollowing: ALL | TRACE | DEBUG | INFO| WARN | ERROR | FATAL | OFF.
Default Log level is| NFOfor CloverETL Designer, but DEBUGfor Clover ETL Engine.
» Skip checkConfig (- ski pcheckconfi g)
Skips checking the graph configuration before running the graph.
Two checkboxes define VM ar guments:
e Server mode (- server)

The client system (default) is optimal for applications which need fast start-up times or small footprints.
Switching to server mode is advantageous to long-running applications, for which reaching the maximum
program execution speed is generally more important than having the fastest possible start-up time. To run the
server system, Java Development Kit (JDK) needs to be downloaded.

» Javamemory size, MB (- Xnx)

Specifies the maximum size of the memory allocation pool (memory available during the graph run). Default
value of Java heap space is 68MB.

All of these arguments can also be specified using the expressions in the parentheses shown above when typing
them in the Program arguments pane or VM arguments of the Arguments tab.

In addition to the arguments mentioned above, you can also switch to the Argumentstab and typein the Program
arguments pane:

» - P: <par anet er >=<val ue>
Specifiestheval ue of apar amet er . White spaces must not be used in this expression.
Priorities

» More of these expressions can be used for the graph run. They have higher priority than the parameterslinked
to the graph (external parameters), those specified in the graph itself (internal parameters) and they can also
overwrite any environment variable. However, they have less priority than the same parameters specified in
the Maintab. Remember also that if you specify any parameter twice in the Arguments tab, only the last
one will be applied.

e -config <fil ename>
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the file can only redefine selected default properties.

* -logcfg <fil ename>

Loads | og4j properties from the specified file. If not specified, | og4j . pr operti es should be in the

classpath.

Example of Setting Up Memory Size

In the Run Configurations dialog, you can set the Java memory size in Megabytes. It is important to define
some memory size because Java Virtual Machine needs this memory capacity to run the graphs. Y ou must define

maximum memory size for VM by selecting the proper value:

BEX| 83
type filter text

£ CloverETL graph
£4 graphCloverData.grf
a CloverETL Server graph
4 Eclipse Application
4] Java Applet
[T] Java Application
Ju JUnit
Jii JUnit Plug-in Test
@ 05Gi Framework

Filter matched 9 of 3 items

@

Create configuration that will launch a ETL graph.

Name: graphCloverData.grf

54 Main . (9= Arguments | =i JRE| ¥; Classpath | = Common | &7 Dictionary
Project: SimpleExamples

Graph: graph/graphCloverData.qrf

Parameter file (-cfg):

Tracking [s] (-tracking):

Password (-pass):
Logging (-loghost) [ Turn off IMX (-noIMX) Java memaory size, MB (-Xmx): =

[[]Verbose (-v) [] Server made (-server) Log level (-loglevel): INFO -
[]Infe (-infa) (=] Skip checkConfig (-skipcheckconfig)

Use default CloverETL engine

Create, manage, and run configurations

Browse...
Search...

@

l Apply [ Revert ]
l Run J [ Close ]

Figure 16.1. Setting Up Memory Size
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Changing Default CloverETL Settings

CloverETL internal settings (defaults) are stored in def aul t Properti es file located in the CloverETL
engine (pl ugi ns/ com cl overet!l.gui/lib/lib/cloveretl.engine.jar)initsorg/jetel/
dat a subfolder. This source file contains various parameters that are loaded at run-time and used during the
transformation execution.

If you modify thevaluesright inthedef aul t Properti es file, such change will be applied for all graph runs.

To changethevaluesjust for the current graph(s), createalocal filewith only those propertiesyou need to override.
Placethefilein the project directory. To instruct Clover ETL to retrieve the properties from thislocal file, use the
- conf i g switch. Go to Run Configurations..., to the Arguments tab and type the following in the Program
argumentspane: use-config <file_w th_overri den_properties> switch.

e B s - - .
.
Create, manage, and run configurations —
Create configuration that will launch a ETL graph. ( ; )

* = -
= *‘ S Name: ALl XMLExtractAmCustErnplFam.grf

e filter text
L . £ Main |69= Arguments . =i JRE| ¥%; Classpath | = Common
E4 CloverETL graph - z )
£ A0l SplittingTransaction rogram arguments:
7 402_CreatingXLSEmploy. ~config defaultProperties|

£ A03_ConvertingCustome

£ A04_SortingTransactions, e
£ A05_CreatingXMLEmplFz E

£ AD6_CreatingXMLCustEn
£ AOT_CreatingXMLAmMCuy VM arguments:

[ ADB_Creating®MLTransa

[ AD9_XMLExtractEmplFan| _

57 A10_XMILExtractCustEmp

£4 A10_XMLExtractCustEmp,

57 Al1_XMLExtractAmCust]

£ A12_¥MLExtractTransact,
& Eclipse Application Working directory:
[l Java Applet (@ Default: Siworkspace _loc:CompanyTransactionsTutorial}

& i:ra Appllfatmn © Other:
7] dbasefile_metadata
Ju JUnit Vorkspace... File System... Variables...
Ji JUnit Plug-in Test
& 0SGi Framewark <
< [T r l

Apply I [ Revert ]

Filter matched 21 of 21 items

) [ R J[  Close |

Figure 16.2. Custom Clover Settings
Here we present some of the properties and their values asthey are presented inthedef aul t Pr operti es file:
» Record. MAX_RECORD Sl ZE = 12288

This limits the maximum size of data record in the Clover ETL internal binary form, e.g., strings are stored in
unicode (16bits per character). If you start getting buffer overflow or similar errors, increase this value. The
limit is theoretically 231 but you should keep it under 64K. Increasing this value increases memory utilization.

* Record. DEFAULT_COVPRESSI ON_LEVEL=5
This sets the compression level for compressed datafields (cbyt e).
» Dat aPar ser. FIl ELD_ BUFFER _LENGTH = 4096

It determines the maximum size of each data text format field for Readers. If you have data containing long
text strings, increase this value. The impact on memory utilization islow.

* DataFormatter. Fl ELD BUFFER LENGTH = 4096

The same as above but for Writers
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DEFAULT_I NTERNAL_| O BUFFER _SI ZE = 49152

It determines the internal buffer size the components allocate for 1/O operations. Increasing this value affects
performance negligibly. The value must be at least 2* MAX_RECORD_SI ZE.

DEFAULT_DATE_FORMAT = yyyy- M dd

DEFAULT_TI ME_FORVAT HH: mm ss

DEFAULT_DATETI ME_FORMAT = yyyy- MM dd HH: mm ss
DEFAULT_REGEXP_TRUE_STRI NG = true| T| TRUE| YES| Y| t| 1| yes|y
DEFAULT_REGEXP_FALSE_STRI NG = fal se| F| FALSE| NQ N| f| O] no| n
Dat aPar ser . DEFAULT_CHARSET DECODER = | SO 8859-1

Dat aFor mat t er . DEFAULT_CHARSET_ENCCDER = | SO 8859-1

Dat a. DATA_RECORDS_BUFFER _SI ZE = 10485760

It determines the maximum size of each buffer used for sorting.

Dat a. MAX_BUFFERS_ALLOCATED = 99

It determines the maximum number of buffers allocated for sorting.

Lookup. LOOKUP_I NI TI AL_CAPACI TY = 512

Theinitia capacity of alookup table when created without specifying the size.

Dat aFi el dMet adat a. DECI MAL_LENGTH = 8

It determines the default maximum precision of decimal data field metadata. Precision is the number of digits
in anumber, e.g., the number 123.45 has a precision of 5.

Dat aFi el dMet adat a. DECI MAL_SCALE = 2

It determines the default scale of decimal data field metadata. Scale is the number of digits to the right of the
decimal point in a number, e.g., the number 123.45 has a scale of 2.

| mportant

Among many other properties, there is also another one that allows to define locale that should be
used as the default one.

The setting is the following:
# DEFAULT_LOCALE = en. US

By default, system locale is used by CloverETL. If you uncomment this row you can set
the DEFAULT_LOCALE property to any locale supported by CloverETL, see the List of all
Locae (p. 112)
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Enlarging the Font of Displayed Numbers

If you want, you can enlarge the font of the numbers that appear along edges to tell you how many records went
along them. To do that, select Window — Preferences...

File Edit CloverETL MNavigate Search Project Run IWinduw Help
r‘j - & New Window ~ 5] - n & ﬁ £4 CloverETL
| 2 B of | 2p ool | B e’ oi7| 5[]  NewEditor &' iava
5. Navigator &2 = B |[E] Project, Open Perspective b rled.grl & =8
: = | 0E v Show View 3 4
(= graph o g Customize Perspective... o .D h,‘}? =
& graphAggregateSorted.grf i Save Perspective As... e —L
54 graphAggregateUnsorted.grf || TE QUTPUT
2 graphCloverData.grf Reset Perspective...
£4 graphCompressedByteTest.gr Close Perspective
£4 graphDataGeneratorExt.grf Close All Perspectives
£4 graphDataPolicy.grf :
£4 graphDBFloin.grf Navigation 4
EA meambROELninTl ek 3
4 m 2 Preferences
5= Outline 2 ﬁﬂ =0
L5 Components
&) Metadata
[ Connections
&Y Parameters = GraphJ 1= Source|
08 Sequences
Lookups B Properties I =] Con;ole] & Problems] H CloverETL - Reg] E CloverETL - Gra} ﬂ CloverETL - Log] =8
Motes kS -
Property Value i
Basic u
Author cloveruser
Created Mon Mar 05 11:32:38 CET 2007
| Neserintinn Thiz aranh illustrates nsane of the new Annrenate comnnnent i
< m +
o | | |
U

Figure 16.3. Enlarging the Font of Numbers

Then, expand the Clover ETL item, select Tracking and select the desired font size in the Record number font
Size area. By default, itisset to 7.

]
[t R =l

type filter text Tracking f=T =

G | .
[ enera Clover tracking

[ Ant
4 CloverETL Show tracking during graph run
Components Columns
Components in Palette Choose and order log columns:
Tracking CPU Time
[ Help ;;L; flow Remove
- Install/Update Byte flow pesk -
b Java Record flow P
> Plug-in Development Record flow peak Toom
wi
[» Remote Systems Total bytes
I Run/Debug Total records
[» Teamn
Server host

@ Localhost Port: 9339
@ Custom  Hgst

Font

Record count font size: -

[ Restore DEfaultS] [ Apply ]

@ [ o ][ canca |

Figure 16.4. Setting the Font Size
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Setting and Configuring Java
If you want to set up JRE or add JDK libraries, you can do it as shown here.

0 Note

Remember that you should use Java 1.6+!

* For detailed information about setting JRE see Setting Java Runtime Environment (p. 79).

* For detailed information about installing JDK see |nstalling Java Development Kit (p. 81).

Setting Java Runtime Environment

If you want to set the JRE, you can do it by selecting Window - Prefer ences.

sea-wpesk ST X

File Edit Source Refactor Navigate Search Project Run | Window | Help

i F-OQ-QL- EEE- = New Window ﬁ
New Editor
[% Package Exp i3 T H\ararchy} =8 ! = O[5 Outline £2 =0
& | B <I;===> = Open Perspective 4 An outline is not available.
Show View »

Customize Perspective...
Save Perspective As...
Reset Perspective

Close Perspective

Close All Perspectives

Navigation 3
LZ  Working Sets »
Preferences...
[ Problems &2 @ Javadoq@) Dac\aratioﬂ ¥ =0

0 errors, 0 warnings, 0 infos
=

Description Resource Path Location

Figure 16.5. Setting The Java Runtime Environment

After clicking the option, you see the following window:
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type filter text General - TS
b |{Gene [T] Always run in background
Ant
" CF ETL [7] Keep next/previous editor, view and perspectives dialog open
 Clovert
I Help [] Show heap status
i+ Install/Update Open mode
a Java Double click
I Appearance () Single click
b Build Path Select on hover
b CodeStyle Open when using arrow keys
I Compiler i i
» Debug Note: This preference may not take effect on all views
> Editor
4 Installed JREs

Execution Envirenme
JUnit
Properties Files Editor

[ Plug-in Development

[ Remote Systems

i+ Run/Debug

[ Team

4 1t b IRstme Deiamts] [ Apply I
@ | OK I l Cancel I

Figure 16.6. Preferences Wizard

Now you must expand the Java item and select the I nstalled JREs item as shown above. If you have installed
JRE 1.6 aready, you will see the following window:

| Installed JREs i
General Add, remove or edit JRE definitions. By default, the checked JRE is added to the build path of newly created
Ant Java projects.
CloverETL
Help Installed JREs:
install,fUpdate Name Location Type fckds
ava
Appearance =i jdk1.6.0 14 CA\Program Files\Java'jdk1.6.0 14  Standard VM
Build Path
Compiler Remove
Debug

Installed JREs

JUnit

Properties Files Editor
Plug-in Development
Remote Systems
Run/Debug
Tearn

Cancel

@ o |

Figure 16.7. Installed JREs Wizard
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Installing Java Development Kit

If youwant to write and compiletransformationsin Java, you caninstall aJDK and add it to the project by selecting
the project, right-clicking it and selecting the Properties item in the context menu. We suggest once again that
you use JDK 1.6+.

o 5L ]

— CloverETL - Eclipse Platform
File Edit Navigate Search Project Run  Window Help
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Figure 16.8. Adding a Java Development Kit

Then you select the Java Build Path item and its Librariestab. Y ou the click the Add External JARs... button.

I mportant

v
For Mac users: navigate to thismenu directly after the installation. Then search acorrect Javaversion
(1.6 or higher) and select it. This has to be done on Mac because of a known issue when obsolete
Javaversions were selected by default after the installation.
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Figure 16.9. Searching for JDK Jars

Youcanaddall . j ar filescontained in the selected j dk folder into the Libraries tab.

After confirming the selection, the . j ar fileswill be added to the project as shown below.
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Chapter 17. Components

The most important graph elements are components (nodes). They all serve to process data. Most of them have
ports through which they can receive data and/or send the processed data out. Most components work only when
edges are connected to these ports. Each edge in a graph connected to some port must have metadata assigned to
it. Metadata describes the structure of data flowing through the edge from one component to another.

All components can be divided into five groups:
* Readers (p. 287)

These componentsare usually theinitial nodes of agraph. They read datafrominput files(either local or remote),
receiveit from aconnected input port, read it from adictionary, or generate data. Such nodesare called Readers.

* Writers (p. 360)

Other components are the terminal nodes of a graph. They receive data through their input port(s) and write
it to files (either local or remote), send it out through a connected output port, send e-mails, write data to a
dictionary, or discard the received data. Such nodes are called Writers.

» Transformers (p. 439)

These components are intermediate nodes of a graph. They receive data and copy it to al output ports,
deduplicate, filter or sort data, concatenate, gather, or merge received data through many ports and send it out
through a single output port, distribute records among many connected output ports, intersect data received
through two input ports, aggregate data to get new information or transform data in a more complicated way.
Such nodes are called Transfor mers.

 Joiners (p. 523)

Joiner sare also intermediate nodes of agraph. They receive datafrom two or more sources, join them according
to a specified key, and send the joined data out through the output ports.

 Cluster Components (p. 553)

Thetwo Cluster Components serveto distribute data records among various nodes of a Cluster of Clover ETL
Server instances, or to gather these records together.

Such graphsrunin parallel in a Cluster.
» Others (p. 559)

The Other s group is a heterogeneous group of components. They can perform different tasks - execute system,
Java, or DB commands; run CloverETL graphs, or send HT TP requests to a server. Other components of this
group can read from or write to lookup tables, check the key of some data and replace it with another one, check
the sort order of a sequence, or slow down processing of data flowing through the component.

» Some properties are common to all components.

Common Properties of All Components (p. 223)

* Some are common to most of them.

Common Properties of Most Components (p. 231)
 Other properties are common to each of the groups:

« Common Properties of Readers (p. 250)

* Common Properties of Writers (p. 262)

» Common Properties of Transformers (p. 273)
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e Common Properties of Joiners (p. 276)

* Common Properties of Cluster Components (p. 283)

e Common Properties of Others (p. 284)

For information about these common properties see Part VI, Components Overview (p. 219).

For information about individual components see Part V11, Component Reference (p. 286).
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This chapter presents an overview of the edges. It describes what they are, how they can be connected to the
components of a graph, how metadata can be assigned to them and propagated through them, how the edges can
be debugged and how the data flowing through the edges can be seen.

What Are the Edges?

Edges represent data flowing from one component to another.

The following are properties of edges:

 Connecting Components by the Edges (p. 86)
Each edge must connect two components.

» Types of Edges (p. 87)
Each edgeis of one of the four types.

» Assigning Metadata to the Edges (p. 88)

Metadata must be assigned to each edge, describing the data flowing through the edge.

* Propagating Metadata through the Edges (p. 89)

Metadata can be propagated through some components from their input port to their output ports.

 Colors of the Edges (p. 89)

Each edge changes its color upon metadata assignment, edge selection, etc.

» Debugging the Edges (p. 90)

Each edge can be debugged.

Connecting Components by the Edges

When you have selected and pasted at |east two components to the Graph Editor, you must connect them by
edges taken from the Palette tool. Data will flow from one component to the other in this edge. For this reason,
each edge must have assigned some metadata describing the structure of data records flowing in the edge.

There are two ways to create an edge between two components, you can click the edge label in the Palette tool,
then move the cursor over the source component, the one you want the edge to start from, then left-click to start
the edge creation. Then, move the cursor over to the target component, the one you want the edge to end at and
click again. This creates the edge. The second way short-cuts the tool selection. You can simply mouse over the
output ports of any component, and Clover will automatically switch to the edge tool if you have the selection
tool currently selected. Y ou can then click to start the edge creation process, which will work as above.

Some components only receive data from their input port(s) and write it to some data sources (Writers, including
Trash), other components read data from data sources or generate data and send it out through their output
port(s) (Readers, including DataGenerator), and other components both receive data and send it to other
components (Transformers and Joiners). And the last group of components either must be connected to some
edges (non-executing components such as Check For eignK ey, L ookup T ableReader Writer, SequenceChecker,
SpeedL imiter) or can be connected (the Executing Components).

When pasting an edge to the graph, as described, it always bounds to a component port. The number of ports of
some components is strictly specified, while in others the number of portsis unlimited. If the number of portsis
unlimited, a new port is created by connecting a new edge. Once you have terminated your work with edges, you
must click the Select item in the Palette tool or click Esc on the keyboard.
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If you have aready connected two components by an edge, you can move this edge to any other component. To
do that, you can highlight the edge by clicking, then move to the port to which the edge is connected (input or
output) until the arrow mouse cursor turnsto across. Once the cross appears, you can drag the edge to some of the
other free ports of any component. If you mouse over the port with the selecton tool, it will automatically select
the edge for you, so you can simply click and drag. Remember that you can only replace output port by another
output port and input port by another input port.

Edge Auto-routing or Manual Routing

When two components are connected by an edge, sometimes the edge might overlap with other elements, like
other components, notes, etc. In this case you may want to switch from default auto-routing to manual routing of
the edge - in this mode you have control over where the edge is displayed. To achieve this, right-click the edge
and uncheck the Edge Autor outing from the context menu.

After that, apoint will appear in the middle of each straight part of the edge.

When you move the cursor over such point, the cursor will be replaced with either horizontal or vertical resize
cursor, and you will be able to drag the corresponding edge section horizontally or vertically.

Thisway you can move the edges away from problematic areas.

Y ou can aso select an edge and then press Ctrl+R which toggles between edge auto-routing and manual mode.

Types of Edges

There are four types of edges, three of which have some interna buffer. Y ou can select among edges by right
clicking on an edge, then clicking the Select edge item and clicking one of the presented types.
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Figure 18.1. Selecting the Edge Type

Undo

Buffered
Direct fast propagate

1
(] CloverETL - SimpleExamples/graph/graphExtFilter2.grf - CloverETL Designer E=EE
File Edit CloverETL MNavigate Search Project Run Window Help
(Wil =] HrPrQ- & - - - felbs - E_‘fgyjava
2 [® o | | | | 100% - 7 CloverETL
5 Navigator 2 = O£ graphExtFilter2.gif 52 =0
‘‘‘‘‘‘
N=R=3 |25 Palette 3
[ hDedup.grf - -
graphliedup.g 1] 0 0 Select
4 graphDenormalizelnline.grf e u‘?‘: S '[' &r ‘] 'L by "' 9 [_%
' * Edit il Marquee
&4 graphDenormalizeTL.grf Eord o : - I b
E7 graphDictionarylava.grf Mpeyees Enable debug SHNG EMPTRYEE 12|l ) Edge
= hDicti TLgrf s
graphDicticnaryTL.g
P te metadat £ Note L
4 graphExtFilter.grf e S - 3
4 graphExtFilter2.grf Select Metadata 4 G Readers
4 graphGenerateData.grf New metadata L3 G Writers
[ graphHTTPConnector.grf Edge type »| ¥ Detect default mers
K Graph demonstrates the
l!—q graphintersectData.grf i Edge Autorouting Ctil+R Direct
£ araphlavabxecute.qrf ExtFilter receives data rec|
n

BE Outline & P = )| & Graph | & Source Redo
5 Components ] Properti | & Console 5| 12 Copy T| B3 CloverET | 57 Search| @] ErrorLo | — B
b4 Matadat.a Mo consoles to display at this { of Cut & - -
) Connections Ld
%Y Parameters 2 Paste
28 Sequences M Delete
E Lookups
Motes Help
29 Dictionary Run As )
Debug As 3
Team 3
n Compare With 3
Replace With 3

Edges can be set to any of the following types:
* Direct edge: Thistypeof edge hasabuffer in memory, which helpsdataflow faster. Thisisthe default edgetype.

» Buffered edge: This type of edge has also a buffer in memory, but, if necessary, it can store data on disk as
well. Thus the buffer sizeis unlimited. It has two buffers, one for reading and one for writing.
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» Direct fast propagate edge. Thisis an aternative implementation of the Direct edge. This edge type has no
buffer but it still provides a fast data flow. It sends each data record to the target of this edge as soon as it
receivesit.

» Phase connection edge. This edge type cannot be selected, it is created automatically between two components
with different phase numbers.

If you do not want to specify an explicit edgetype, you can et Clover decide by sel ecting the option Detect default.

Assigning Metadata to the Edges

Metadata are structures that describe data. At first, each edge will appear as a dashed line. Only after a metadata
has been created and assigned to the edge, will the line becomes continuous.

Y ou can create metadata as shown in corresponding sections below, however, you can also double-click the empty
(dashed) edge and select Create metadata from the menu, or link some existing external metadatafile by selecting
Link shared metadata.
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Figure 18.2. Creating Metadata on an empty Edge

You can aso assign metadata to an edge by right-clicking the edge, choosing the Select metadata item from
the context menu and selecting the desired metadata from the list. This can also be accomplished by dragging a

metadata’s entry from the Outline onto an edge.

88



Chapter 18. Edges

~
[7) CloverETL - SimpleExamples/graph/graphAggregateUnsarted.grf - CloverETL Designer @ﬁg
File Edit CloverETL MNavigate Search Project Run Window Help
& H-O-Q~ - Al FETN= B & Java
G| BBt \ | [ 100% - 7 ClovereTL
5 Navigator &2 = B8 |[E] graphbxtFilter2.grf L% graphAggregateUnsorted.gif 2 =8
=k +lq
& graph - b i J L0 a R 7]
£ graphAggregateSorted.grf 9 4 Edit
£4 graphAggregateUnsorted.grf Orders AGGREGATE Enable debug
£ graphApproximativeloin.grf L
&4 graphCheckForeignKey.grf Propagate metadata T
{3 graphCloverData.grf no metadata Select Metadata 3
K
£3 graphDataGeneratorxt gy iers DiRy delimited)/orders fmt (id:Metadated) New metadsts ,
£4 graphDataPolicy.grf er
H graphDBFloin.grf @ S{META_DIR}/delimited/ordersAggregate.fmt (id:Metadatal) Edge type L
57 graphDBFJoinTL.grf ST R A v Edge Autorouting Ctrl+R
E_q graphDBFloinTLMew.grf In this example, records are not sorted on Aggregate key by El | Undo Set Locati E
i i 7 Undo ocation
H graphDBFLoad.qrf and duplicate records are among those incoming,
£ araphDedup.arf a2 Far this reason, duplicate records are processed twice. Make ¢ Redo
4 n L2 data.
= — = Copy =
of Outline &3 o 7 Graph | {E Source of  Cut
% Components o =
é}‘ Matapdata E Properties| Bl Console 22 [Z1 problems| E9 CloverTL | (= Bt h| @] Error Log 8
@ Connections <terminated> excludefields.grf (1) [CloverETL graph] C:\Program | % Delete EEER =
%71 Parameters Help -
28 Sequences
E Lookups Run As 3
Notes Debug As »
29 Dictionary Team N
4 Compare With 3 }
= Replace With 3

Figure 18.3. Assigning Metadata to an Edge

You can also select a metadata to be be automatically applied to edges as you create them. Y ou choose this by
right-clicking on the edge tool in the Palette and then selecting the metadata you want, or none if you want to
remove the selection.

Propagating Metadata through the Edges

When you have already assigned metadatato the edge, you need to propagate the assigned metadatato other edges
through a component.

To propagate metadata, you must al so open the context menu by right-clicking the edge, then select the Propagate
metadata item. The metadata will be propagated until it reaches a component in which metadata can be changed
(for example: Refor mat, Joiners, etc.).

For the other edges, you must define another metadata and propagate it again if desired.

Colors of the Edges
» When you connect two components by an edge, it is gray and dashed.
 After assigning metadata to the edge, it becomes solid, but still remains gray.

* When you click any metadata item in the Outline pane, all edges with the selected metadata become blue.

If you click an edge in the Graph Editor, the selected edge becomes black and all of the other edges with the
same metadata become blue. (In this case, metadata are shown in the edge tooltip as well.)
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Figure 18.4. Metadata in the Tooltip

Debugging the Edges

If you obtain incorrect or unexpected results when running some of your graphs and you want to know what errors
occur and where, you can debug the graph. Y ou need to guess where the problem may arise from and, sometimes,
you also need to specify what records should be saved to debug files. If you are not processing large numbers of
records, you should not need to limit the number that should be saved to debug files, however, in case you are
processing large numbers of records, this option may be useful.

To debug an edge, you can:
1. Enable debug. See Enabling Debug (p. 90).

2. Select debug data. See Selecting Debug Data (p. 91),

3. View debug data. See Viewing Debug Data (p. 93).

4. Turn off the debug. See Turning Off Debug (p. 95).

Enabling Debug

» To debug the graph, right-click the edges that are under suspicion and select the Enable debug option from
the context menu. After that, a bug icon appears on the edge meaning that a debugging will be performed upon
the graph execution.

» The same can be doneif you click the edge and switch to the Properties tab of the Tabs pane. There you only
need to set the Debug mode attribute to t r ue. By default, it isset to f al se. Again, abug icon appears on
the edge.

When you run the graph, for each debug edge, one debug file will be created. After that, you only need to view
and study the data records from these debug files (. dbg extension).
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Selecting Debug Data

If you do not do anything €l se than select the edges that should be debugged, all data records that will go through
such edges will be saved to debug files.

Nevertheless, as has been mentioned above, you can restrict those data records that should be saved to debug files.

This can be done in the Properties tab of any debug edge or by selecting Debug properties from the context
menu after right-clicking the debug edge.

You can set any of the following four edge attributes either in the Properties tab or in the Debug properties
wizard.

= Properties £ [L Problems | El Console Ej Clover - Graph tracki Ej Clover - Log Ej Clover - Regex Tester =8

BB
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Debug mode
Edge type
Enabled true
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Debug filter expression
Debug last records
Debug max. records
Debug sample data

In port Port 0 (in)
Qut port Port 0 (output)
a4 Deprecated
Fast propagate
4 Common
D INEDGEL

Figure 18.5. Properties of an Edge
» Debug filter expression

If you specify some filter expression for an edge, data records that satisfy the specified filter expression will be
saved to the debug file. The othersthat do not satisfy the expression will be ignored.

Remember also that if afilter expressionisdefined, either all records that satisfy the expression (Debug sample
dataissettof al se) or only asample of them (Debug sampledataissettot r ue) will be saved.

Mavigate

Field Type “ || Function name m

a4 Orders Library : convert
QOrderlD number byte basebdbyte(string)
CustomerID string string bits2str(byte)
EmployeelD integer F integer boolZnumiboolean, symbolic_constant)
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RequiredDate  date string byteZhex(byte)
ShippedDate date long date2long(date)
ShipVia integer integer date2num(date, symbolic_constant) -
Freight number > < == <= >= I= = in. [ AND OR NOT
ShipName string
ShipAddress  string - yyyy-MM-dd  yyyy-MM-dd HH:mmss

1 -

izl

OK l [ Cancel

Figure 18.6. Filter Editor Wizard
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Thiswizard consists of three panes. Theleft onedisplaysthelist of record fields, their namesand datatypes. Y ou
can select any of them by double-clicking or dragging and dropping. Then the field name appearsin the bottom
area with the port number preceded by dollar sign that are before that name. (For example, $0. enpl oyee.)
You can aso use the functions selected from the right pane of the window. Below this pane, there are both
comparison signsand logical connections. Y ou can select any of the names, functions, signs and connections by
double-clicking. After that, they appear in the bottom area. Y ou can work with them in this area and complete
the creation of the filter expression. Y ou can validate the expression, exit the creation by clicking Cancel or
confirm the expression by clicking OK.

I mportant

You can use either CTL1, or CTL2in Filter Editor.
The following two options are equivalent:

1. For CTL1

i s_integer($0.fieldl)

2. For CTL2

/| #CTL2
i slnteger ($0.fieldl)

e Debuglast records

If you set the Debug last recor dsproperty tof al se, datarecordsfrom the beginning will be saved to the debug
file. By default, the recordsfrom the end are saved to debug files. Default value of Debug last recordsist r ue.

Remember that if you set the Debug last records attribute to f al se, data records will be selected from the
beginning with greater frequency than from the end. And, if you set the Debug last records attributetot r ue
or leave it unchanged, they will be selected more frequently from the end than from the beginning.

» Debug max. records

Y ou can also define alimit of how many datarecords should be saved to adebug file at most. These datarecords
will be taken from either the beginning (Debug last recordsisset tof al se) or the end (Debug last records
has the default value or it isset to t r ue explicitly).

e Debug sampledata

If you set the Debug sample data attribute to t r ue, the Debug max. recor ds attribute value will only be the
threshold that would limit how many data records could be saved to a debug file. Datarecords will be saved at
random, some of them will be omitted, others will be saved to the debug file. In this case, the number of data
records saved to a debug file will be less than or equal to this limit.

If you do not set any value of Debug sample data or if you set it to f al se explicitly, the number of records
saved to the debug file will be equal to the Debug max. records attribute value (if more records than Debug
makx. recor ds go through the debug edge).

The same properties can also be defined using the context menu by selecting the Debug properties option. After
that, the following wizard will open:
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= Debug pmpert'les_- | ]
Edit debug properties of the edge. 'ﬂ'
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Figure 18.7. Debug Properties Wizard

Viewing Debug Data

In order to view the records that have gone through the edge and met the filter expression and have been saved,
you must open the context menu by right-clicking. Then you must click the View data item. After that, a View
data dialog opens. Note, that you can create afilter expression here in the same way as described above.

Y ou must select the number of records that should be displayed and confirm it by clicking OK.

View data (TestingSort:Orders[out:0])

View data. O,
Records from # | 1 count | 10 v
Filter expression: v E

Display as:
@ Grid
"
@

Figure 18.8. View Data Dialog

CloverETL Designer remembers the selected count and after the View data dialog is opened again, the same
count is offered.

Therecords are shown in another View data dialog. Thisdialog has grid mode. Y ou can sort the records in any of
its columns in ascending or descending order by simply clicking its header. Dialog acts is modal window, so that
user can view data on more edges at the same time. To differ between dialogs window title provides info about
viewing edge in format GRAPH.name:COMPONENT.name[out: PORT.id].

View data (TestingSort:zOrders[out:0])

Edit View Hide/Show columns
= OrderID | CustomerID = EmployeelD | OrderDate RequiredDate ShippedDate ShipVia | Freight
Hl 10248 VINET 5 04.07.1996 00:...  01.08.1996 00:... 16.07.1996 00:... 3 32 i
2 10245 TOMSP [ 05.07.1996 00:...  16.08.1996 00:.. 10.07.1996 00:... 1 12
3 10250 HAMAR. 4 08.07.1996 00:...  05.08.199600:.. 12.07.199600:... 2 23]
& 10251 VICTE 3 08.07.1996 00:...  05.08.1996 00:.. 15.07.1996 00:... 1 4
5 10252 SUPRD 4 09.07.1996 00:...  06.08.199600:... 11.07.199600:... 2 51
] 10253 HAMAR. 3 10.07.1996 00:...  24.07.199500:... 16.07.199600:... 2 58
7 10254 CHOPS 5 11.07.1996 00:...  08.08.1996 00:.. 23.07.1996 00:... 2 23
8 10255 RICSU 9 12.07.1996 00:...  09.08.1996 00:.. 3 148
9 10258 WELLD 3 15.07.1996 00:... 12.08.1995 00:.. .2 14
10 10257 HILAA 4 16.07.1996 00:... 13.08.1996 00:...  22.07.1996 00:... 3 82
< >
Number of shown records: 10

Figure 18.9. Viewing Data

Abovethe grid, there are three labels: Edit, View, Hide/Show columns.
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By clicking the Hide/Show columns label, you can select which columns should be displayed: al, none, only
selected. Y ou can select any option by clicking.

View data (TestingSort:Orders[out:0])

(1A Hide/Show columns:
Show all Ctrl+a
# Hide all doyeelDd  OrderDate RequiredDate ShippedDate ShipVia Freight
1, e G4.07. 1888 0. G108 195 00, 18 0T 18ee 6a: T 32 ]
2  OrderDD 05.07.1996 00:...  16.08.1996 00:,.,  10.07.1996 00:.. 1 12
3 08.07.1995 00:...  05.08.1996 00:... 12.07.198500:.. 2 [
4 v CustomerlD 08.07.1996 00:...  05.08.1396 00:... 15.07.139600:.. 1 41
5 v EmployeelD 09.07.1996 00:...  05.08.1996 00:...  11.07.1986 00:... 2 51
[ v OrderDate 10.07.1996 00:...  24.07.199600:... 16.07.199600:.. 2 S8
7  RequiredDate 11.07.1996 00:...  DB.08.199600:... 23.07.199600:.. 2 23
] ShippedDate 12,07.1996 00:,,,  09.08,189600:,.,  15.07.189600:.. 3 143
E] v =nppedla 15.07.1996 00:...  12.08.199600:... 17.07.199600:.. 2 14
10 v ShipVia 16.07.1996 00:...  13.08.199600:... 22.07.199600:.. 3 32
w Freight
w ShipMame
< « ShipAddress b4
Humber of ¢ ¥ ShipCity
+ ShipRegion
v ShipPostalCode
w ShipCountry

Figure 18.10. Hide/Show Columns when Viewing Data

By clicking the View label, you are presented with two options: Y ou can decide whether you want to view the
unprintable characters, or not. Y ou can aso decide whether you want to view only one record separately. Such a
record appearsinthe View record dialog. At the bottom of thisdial og, you can see somearrow buttons. They allow
user to browse the records and view them in sequence. Note that by clicking the button most on the right, you can
seethe last record of the displayed records, but it does not necessarily display the record that is the last processed.

= View record o[ Els P
Edit  View

Field Value

OrderD 10248

CustomerlD WINET

EmployeelD 5

OrderDate 04.07.1996

i RequiredDate 01.08.1996
ShippedDate 16.07.1996

ShipVia 3

Freight 32

ShipName Vins et alcools Chevalier

ShipAddress 59 rue de I'Abbaye i
ShipCity Reims

ShipRegion

ShipPostalCode 51100
ShipCountry France

| o)

S = —

Figure 18.11. View Record Dialog
By clicking the Edit label, you are presented with four options.

 You can select the number of record or line you want to see. Such arecord will be highlighted after typing its
number and clicking OK.

» Another option opens the Find dialog. First of al, this wizard contains a text area you can type an expression
into. Then, if you check the Match case checkbox, the search will be case sensitive. If you check the Entire
cells checkbox, only the cellsthat meet the expression completely will be highlighted. If you check the Regular
expression checkbox, the expression you have typed into the text areawill be used asaregular expression. Y ou
can also decide whether you want to search some expression in the direction of rows or columns. Y ou can aso
select what column it will be searched in: al, only visible, one column fromthelist. And, asthelast option, you
can select whether you want to find all cells that meet some criterion or only one of the cells.
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= Find
Search for:
Find all
[] Match case
[ Entire cells
[] Regular expression
Search direction @ Rows
_) Columns
Columns -
All -
Visible
&+
OrderlD
CustomerlD ~Z
1L —

Figure 18.12. Find Dialog

» Asthelast option, you can copy some of your records or apart of arecord. Y ou need to select whether you want
to copy either the entire record (either to string, or as arecord - in thislast case you can select the delimiter as
well) or only some of the record fields. The selected option is enabled, the other one is disabled. After clicking
the OK button, you only need to choose the location where it shall be copied into and past it there.

— Copy @

) Record toString

Delimiter:

@ Field OrderlD -

OrderD -
CustomerlD
[0k crioyeen

OrderDate

Figure 18.13. Copy Dialog

Turning Off Debug

If you want to turn off debugging, you can click the Graph editor in any place outside the components and the
edges, switch to the Properties tab and set the Debug mode attribute to f al se. This way you can turn off all
debugging at atime.

Also, if you have not defined the Debug max. records attribute, you could specify it in this Properties tab (if
Debug modeisempty or settot r ue) for al debug edges at atime. But remember that if any edge hasits own
Debug max. recor ds attribute value defined, the global value of this attribute will be ignored and that of the edge
will be applied.
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Every edge of agraph carries some data. This datamust be described using metadata. These metadata can be either
internal, or external (shared).

For information about data types and record types that can be used in metadata see Data Types and Record
Types (p. 97).

When working with various data types, the formatting or locale can also be specified. See:

» Dataand Time Format (p. 99)

» Numeric Format (p. 106)
e Locde(p. 112)
Some of the components may also use the Autofilling functionality in M etadata.

See Autofilling Functions (p. 117).

Each metadata can be created as:
* Internal: See Internal Metadata (p. 119).
Internal metadata can be:

« Externalized: See Externalizing Internal Metadata (p. 120).

» Exported: See Exporting Internal Metadata (p. 121).

» External (shared): See External (Shared) Metadata (p. 122).

External (shared) metadata can be:

» Linked tothe graph: See Linking External (Shared) Metadata (p. 122).

¢ Internalized: See Internalizing External (Shared) Metadata (p. 123).

Metadata can be created from:

 Flat file: See Extracting Metadata from a Flat File (p. 124).

XLS(X) file: See Extracting M etadata from an XL S(X) File (p. 129).

DBasefile: See Extracting Metadata from a DBase File (p. 134).

» Database: See Extracting Metadata from a Database (p. 130).

* By user: See Creating Metadata by User (p. 134).

» LotusNotes: See Extracting Metadata from L otus Notes (p. 134).

Metadata can also be created dynamically or read from remote sources:

» Dynamic metadata: See Dynamic Metadata (p. 136).

» Read from special sour ces: See Reading Metadata from Special Sources (p. 137).

M etadata editor is described in Metadata Editor (p. 140).

For detailed information about changing or defining delimiters in del i ni t ed or m xed record types see
Changing and Defining Delimiters (p. 145).
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Metadata can also be edited in its source code. See Editing Metadata in the Source Code (p. 149).

M etadata can serve asasource for creating adatabase table. See Creste Database Table from Metadata (p. 138).

Data Types and Record Types

Data flowing through the edges must be described using metadata. M etadata describes both the record as awhole
and al itsfields.

Clover data types are described in following sections:

» Data Typesin Metadata (p. 97)

« DataTypesin CTL (p. 608) for CTL1

» DataTypesin CTL2 (p. 669) for CTL2

Data Types in Metadata

Following are the types of record fields used in metadata:

Table 19.1. Data Types in Metadata

Datatype Size® Range or values Default value

boolean Represents 1 hit. Its size is not{true |fal se|1]|0 false|0
precisely defined.

byte Dependson the actual datalength. [from -128 to 127 nul |

chyte Depends on the actual datalength|from -128 to 127 nul |
and success of compression.

date 64 bits V Starts January 1, 1970, 00:00:00 GMT and | current date and

isincremented by 1 ms. time
decimal DependsonLengt handScal e.|[deci mal (6, 2) (They can have values|0. 00

(The former is the maximum|from -9999.99 to 9999.99, length and
number of all digits, the latter is|scale can only be defined in CTL1)

the maximum number of digits
after the decima dot. Default

\2/)al3l)1es are 8 and 2, respectively.)

integer 32 bits? From Integer.M N VALUE to|0
I nt eger. MAX_VALUE (according to
the Java integer data type): From -2°1
to 2°L1. Integer. M N_VALUE is
interpreted asnul | .

long 64 bits ? From Long. M N_VALUE to|0
Long. MAX VALUE (according to the
Java long data type): From -2% to
2%%.1. Long. M N_VALUE is interpreted
asnul | .

number 64 bits ? Negative values are from -(2-2°%).219%(0. 0
to -2°2974 another value is 0, and positive
values are from 27197 to (2-2°%).21023,
Three special values: NaN, - I nfinity,
and | nfi ni ty aredefined.
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Datatype Size® Range or values Default value

string Dependson the actual datalength.|Obviously you cannot have infinite|nul | 4
Each character isstored in 16 bits. [strings. Instead of limiting how many
characters each string can consist of
(theoretically up to 64K), think about
memory requirements. A string takes
(number of characters) * 2 bytes of
memory. At the same time, no record
can take morethan MAX_RECORD_SI ZE
of bytes, see Chapter 16, Advanced

Topics (p. 73).

Legend:

1): Any date can be parsed and formatted using date and time format pattern. See Data and Time Format(p. 99).
Parsing and formatting can also be influenced by locale. See Locale (p. 112).

2): Any numeric data type can be parsed and formatted using numeric format pattern. See Numeric
Format (p. 106). Parsing and formatting may also be influenced by locale. See Locale (p. 112).

3): The default length and scale of a decinal ae 8 and 2, respectively.
These default values of DECIMAL_LENGTH and DECIMAL_SCALE are contained in the
org.jetel.data.defaul tProperti es fileand can be changed to other values.

4): By default, if afield which is of the string data type of any metadata is an empty string, such field value is
converted to nul | instead of an empty string (" ") unless you set the Null value property of the field to any
other value.

5): This column may look like an implementation detail but it is not so true. Size lets you estimate how much
memory your records are going to need. To do that, take a look at how many fields your record has, which data
types they are and then compare the result to the MAX_RECORD_SI ZE property (the maximum size of a record
in bytes, see Chapter 16, Advanced Taopics (p. 73)). If your records are likely to have more bytes than that, simply
raise the value (otherwise buffer overflow will occur).

For other information about these data types and other data types used in Clover transformation language (CTL)
see Data Typesin CTL (p. 608) for CTL1 or Data Typesin CTL2 (p. 669) for CTL2.

Record Types

Each record is of one of the following three types:

» Delimited. This is the type of records in which every two adjacent fields are separated from each other by a
delimiter and the whole record is terminated by record delimiter as well.

» Fixed. Thisisthetype of recordsin which every field has some specified length (size). It is counted in numbers
of characters.

» Mixed. Thisisthetype of recordsin which fields can be separated from each other by adelimiter and also have
some specified length (size). The sizeis counted in number of characters. This record typeisthe mixture of the
two cases above. Each individual field may have different properties. Some fields may only have a delimiter,
others may have specified size, the rest of them may have both delimiter and size.
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Data Formats

Sometimes Format may be defined for parsing and formatting data values.

1

Any date can be parsed and/or formatted using date and time format pattern. See Data and Time
Format (p. 99).

Parsing and formatting can also be influenced by locale (names of months, order of day or month information,
etc.). See Locde (p. 112).

. Any numeric datatype (deci mal ,i nt eger,| ong, nunber ) can be parsed and/or formatted using numeric

format pattern. See Numeric Format (p. 106).

Parsing and formatting can also be influenced by locae (e.g., decimal dot or decimal comma, etc.). See
Locale (p. 112).

. Any boolean data type can be parsed and formatted using boolean format pattern. See Boolean

Format (p. 110).

. Any string data type can be parsed using string format pattern. See String Format (p. 111).

0 Note

Remember that both date and time formats and numeric formats are displayed using system L ocale
valueor theL ocalespecifiedinthedef aul t Propert i es file, unlessanother L ocaleisexplicitly
specified.

For more information on how L ocale may be changedinthedef aul t Pr oper ti es see Changing
Default CloverETL Settings (p. 76).

Data and Time Format

A formatting string describes how a date/time values should be read and written from(to) string representation
(flat files, human readable output, etc.).

A format can aso specify an engine which Clover ETL will use by specifying a prefix (see below). There are two
built-in date engines available: standard Java and third-party Joda (http://joda-time.sourceforge.net).

Table 19.2. Available date engines

Java j ava: yes - when|Standard Java date implementation.|j ava: yyyy- MM dd

Date

: Prefix Default Description Example
engine

no prefix is|Provides lenient, error-prone and full-|HH: mm ss
given featured parsing and writing. It has
moderate speed and is generally a good
choice unless you need to work with
large quantities of date/time fields. For
advanced study please refer to Java
SimpleDateFormat documentation.
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Date

; Prefix Default Description Example
engine

Joda j oda: An improved third-party date library.|j oda: yyyy- M\t dd
Joda is more strict on input data|HH: mm ss

accuracy when parsing and does not
work well with time zones. It does,
however, provide a 20-30% speed
increase compared to standard Java. For
further reading please visit the project
site at http://joda-time.sourceforge.net).

Joda may be convenient for AS/400
machines.

On the other hand, Jodais unableto read
time zone expressed with any number of
Z letters and/or at least three Z lettersin
apattern.

Please note, that actual format strings for Java and Joda are almost 100% compatible with each other - see tables
below.

| mportant

The format patterns described in this section are used both in metadata as the For mat property and
inCTL.

At first, we provide the list of pattern syntax, the rules and the examples of its usage for Java

Table 19.3. Date Format Pattern Syntax (Java)

L etter Dateor Time Presentation Examples
Component
G Eradesignator Text AD
Y Y ear Y ear 1996; 96
M Month in year Month July; Jul; VII; 07; 7
w Week in year Number 27
w Week in month Number 2
D Day in year Number 189
d Day in month Number 10
F Day of week in month Number 2
E Day in week Text Tuesday; Tue
a Am/pm marker Text PM
H Hour in day (0-23) Number 0
k Hour in day (1-24) Number 24
K Hour in am/pm (0-11) Number 0
h Hour in am/pm (1-12) Number 12
m Minute in hour Number 30
S Second in minute Number 55
S Millisecond Number 970
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L etter Dateor Time Presentation Examples
Component
z Time zone Generd time zone Pacific Standard Time;
PST; GMT-08:00
Z Time zone RFC 822 time zone -0800
' Escape for text/id Delimiter (none)
" Single quote Literal '

The number of symbol letters you specify also determines the format. For example, if the "zz" pattern resultsin
"PDT", then the "zzzz" pattern generates "Pacific Daylight Time". The following table summarizes these rules:

Table 19.4. Rules for Date Format Usage (Java)

Presentation Processing Number of
Pattern Letters
Text Formatting 1-3 short or abbreviated form,
if one exists
Text Formatting >=4 full form
Text Parsing >=1 both forms
Year Formatting 2 truncated to 2 digits
Y ear Formatting lor>=3 interpreted as Number.
Y ear Parsing 1 intepreted literally
Year Parsing 2 interpreted  relative  to

the century within 80
years before or 20 years
after the time when the
Si nmpl eDat eFor mat
instanceis created

Y ear Parsing >=3 intepreted literally
Month Both 1-2 interpreted as a Number
Month Parsing >=3 interpreted as  Text

(using Roman numbers,
abbreviated month name
- if exists, or full month
name)

Month Formatting 3 interpreted as Text (using
Roman  numbers, or
abbreviated month name -

if exists)
Month Formatting >=4 interpreted as Text (full
month name)
Number Formatting minimum  number  of |shorter  numbers  are
required digits padded with zeros
Number Parsing number of pattern letters|any form

is ignored (unless needed
to separate two adjacent
fields)
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Presentation Processing Number of

Pattern L etters

General time zone Both 1-3 short or  abbreviated
form, if has a
name. Otherwise, GMT
offset value (GMT[sign]
[[0]0-23]:[00-59])

General time zone Both >=4 full form, , if has a
name. Otherwise, GMT
offset value (GMTI[sign]
[[0]0-23]:[00-59])

General time zone Parsing >=1 RFC 822 time zoneformis
allowed
RFC 822 time zone Both >=1 RFC 822 A4-digit time

zone format is used ([sign]
[0-23][00-59])

RFC 822 time zone Parsing >=1 Generd time zone form is
alowed

Examples of date format patterns and resulting dates follow:

Table 19.5. Date and Time Format Patterns and Results (Java)

Date and Time Pattern Result

"yyyy.MM.dd G 'at' HH:mm:ss 2" 2001.07.04 AD at 12:08:56 PDT
"EEE, MMM d, "yy" Wed, Jul 4, '01

"h:mm a" 12:08 PM

"hh'o"clock’ a, zzzz" 12 o'clock PM, Pacific Daylight Time
"K:mma, z" 0:08 PM, PDT

"yyyyy.MMMMM.dd GGG hh:mm aaa" 02001.July.04 AD 12:08 PM

"EEE, d MMM yyyy HH:mm:ss Z" Wed, 4 Jul 2001 12:08:56 -0700
"yyMMddHHmmsszZ" 010704120856-0700
"yyyy-MM-dd'T'HH:mm:ss.SSSZ" 2001-07-04T12:08:56.235-0700

The described format patterns are used both in metadata as the Format property and in CTL.
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Now thelist of format pattern syntax for Joda follows:

Table 19.6. Date Format Pattern Syntax (Joda)

Symbol Meaning Presentation Examples

G Eradesignator Text AD

C Century of era(>=0) Number 20

Y Y ear of era (>=0) Y ear 1996

y Y ear Y ear 1996

X Week of weekyear Y ear 1996

M Month of year Month July; dul; 07

w Week of year Number 27

D Day of year Number 189

d Day of month Number 10

e Day of week Number 2

E Day of week Text Tuesday; Tue

a Halfday of day Text PM

H Hour of day (0-23) Number 0

k Clockhour of day (1-24) |Number 24

K Hour of halfday (0-11) Number 0

h Clockhour of halfday | Number 12

(1-12)

m Minute of hour Number 30

s Second of minute Number 55

S Fraction of second Number 970

z Time zone Text Pacific Standard Time;
PST

z Time zone offset/id Zone -0800; -08:00; Americal
Los Angeles

' Escape for text/id Delimiter (none)

" Single quote Literal '

The number of symbol |etters you specify also determines the format. The following table summarizestheserules:

Table 19.7. Rules for Date Format Usage (Joda)

Presentation Processing Number of
Pattern Letters
Text Formatting 1-3 short or abbreviated form,
if one exists
Text Formatting >=4 full form
Text Parsing >=1 both forms
Y ear Formatting 2 truncated to 2 digits
Y ear Formatting lor>=3 interpreted as Number.
Year Parsing >=1 intepreted literally

103



Chapter 19. Metadata

Presentation Processing Number of

Pattern Letters
Month Both 1-2 interpreted as a Number

Month Parsing >=3 interpreted as  Text
(using Roman numbers,
abbreviated month name
- if exists, or full month
name)

Month Formatting 3 interpreted as Text (using
Roman  numbers, or
abbreviated month name -

if exists)

Month Formatting >=4 interpreted as Text (full
month name)

Number Formatting minimum  number  of |shorter numbers  are

required digits padded with zeros

Number Parsing >=1 any form

Zone name Formatting 1-3 short or abbreviated form

Zone name Formatting >=4 full form

Time zone offset/id Formatting 1 Offset without a colon
between hours and minutes

Time zone offset/id Formatting 2 Offset with a colon
between hours and minutes

Time zone offset/id Formatting >=3 Full textual form like this;
"Continent/City"

Time zone offset/id Parsing 1 Offset without a colon
between hours and minutes

Time zone offset/id Parsing 2 Offset with a colon

between hours and minutes

I mportant

Remember that parsing with any number of "z" |ettersis not allowed. And neither parsing with the
number of "Z" letters greater than or equal to 3 isallowed.

See information about data types in metadataand CTL1 and CTL2:

» Data Types and Record Types (p. 97)

e For CTL1:

Data Typesin CTL (p. 608)

e For CTL2:

Data Typesin CTL2 (p. 669)

They arealso usedin CTL1 and CTL2 functions. See:
For CTL1:

» Conversion Functions (p. 637)

» Date Functions (p. 642)
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» String Functions (p. 649)
For CTL2:

» Conversion Functions (p. 697)

» Date Functions (p. 705)

* String Functions (p. 711)
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Numeric Format

When a text is parsed as any numeric data type or any numeric data type should be formatted to a text, format
pattern must be specified.

Parsing and formatting is locale sensitive.
In CloverETL, Javadecimal format is used.

Table 19.8. Numeric Format Pattern Syntax

Symbol L ocation L ocalized? Meaning
# Number Yes Digit, zero shows as absent
0 Number Yes Digit
Number Yes Decimal  separator  or

monetary decimal
separator

- Number Yes Minussign

. Number Yes Grouping separator

E Number Yes Separates mantissa and

exponent in scientific
notation. Need not be
quoted in prefix or suffix.

; Subpattern boundary Yes Separates positive and
negative subpatterns

% Prefix or suffix Yes Multiply by 100 and show
as percentage

%o (\u2030) Prefix or suffix Yes Multiply by 1000 and show

as per mille value

o (\UOOA4) Prefix or suffix No Currency sign, replaced
by currency symbol.
If  doubled, replaced
by international currency
symbol. If present in
a pattern, the monetary
decimal separator is used
instead of the decima
separator.

' Prefix or suffix No Used to quote specia
characters in a prefix or
suffix, for example, "'##"
formats 123 to "#123". To
create a single quote itself,
use two in a row: "#
o"clock™.

» Both prefix and suffix are Unicode characters from \u0000 to \uFFFD, including the margins, but excluding
special characters.

Format pattern composes of subpatterns, prefixes, suffixes, etc. in the way shown in the following table:
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Table 19.9. BNF Diagram

Format Components

pattern subpattern{ ;subpattern}

subpattern { prefix} integer{ .fraction} { suffix}
prefix "Wu0000'..\\uFFFD' - specia Characters
suffix "Wu0000"..\\uFFFD' - specialCharacters
integer #*0* 0

fraction 0 B

Explanation of these symbols follow:

Table 19.10. Used Notation

Notation Description

X* 0 or more instances of X
X1Y) either X or Y
X..Y any character from X upto Y, inclusive
S-T charactersin S, except thosein T
{X} X isoptional
I mportant

The grouping separator is commonly used for thousands, but in some countries it separates ten-
thousands. The grouping size is a constant number of digits between the grouping characters, such
as 3 for 100,000,000 or 4 for 1,0000,0000. If you supply a pattern with multiple grouping characters,
theinterval between thelast one and the end of theinteger isthe onethat isused. So "# ## it "
== "I T == R T T

Remember also that formatting islocale senistive. Seethefollowing tablein which resultsare different for different
locales:

Table 19.11. Locale-Sensitive Formatting

Pattern Locale Result
T A en.US 123,456.789
T A de.DE 123.456,789
HHHE HHHE fr.FR 123 456,789

0 Note

For adeeper ook on handling numbers, consult the official Java documentation.
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Scientific Notation

Numbersin scientific notation are expressed as the product of a mantissa and a power of ten.
For example, 1234 can be expressed as 1. 234 x 103,
The mantissaisoftenintherangel. 0 <= x < 10. 0, but it need not be.

Numeric data types can be instructed to format and parse scientific notation only via a pattern. In a pattern, the
exponent character immediately followed by one or more digit characters indicates scientific notation.

Example: "0.##E0" formats the number 1234 as"1.234E3".
Examples of numeric pattern and results follow:

Table 19.12. Numeric Format Patterns and Results

Value Pattern Result
1234 O.HHHEO 1.234E3
12345 HHO HHHHEOY 12.345E3
123456 HHO HHHHEOY 123.456E3
1234567 HHO HHHHEQY 1.234567E6
12345 HOHHHHHED?) 1.2345E4
123456 HOHHHHHED?) 12.3456E4
1234567 HO HHHHHED?) 1.234567E6
0.00123 00.###E0°) 12.3E-4
123456 #H0 #HE0Y 12.346E3

L egend:

1): Maximum number of integer digits is 3, minimum number of integer digits is 1, maximum is greater than
minimum, thus exponent will be a multiplicate of three (maximum number of integer digits) in each of the cases.

2): Maximum number of integer digits is 2, minimum number of integer digits is 1, maximum is greater than
minimum, thus exponent will be a multiplicate of two (maximum number of integer digits) in each of the cases.

3): Maximum number of integer digitsis 2, minimum number of integer digitsis2, maximumisequal to minimum,
minimum number of integer digits will be achieved by adjusting the exponent.

4): Maximum number of integer digitsis 3, maximum number of fraction digitsis 2, number of significant digitsis
sum of maximum number of integer digits and maximum number of fraction digits, thus, the number of significant
digitsis as shown (5 digits).
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The table below presents alist of available formats:

Table 19.13. Available Binary Formats

Type Name Format Length
integer Bl G_ENDI AN two's-complement, variable
big-endian
LI TTLE_ENDI AN two's-complement,
little-endian
PACKED_DECI MAL packed decimal
floating-point DOUBLE_BI G_ENDI AN |EEE 754, big-endian 8 bytes
DOUBLE_LI TTLE_ENDI AN |EEE 754, little-endian
FLOAT BI G ENDI AN | |EEE 754, big-endian 4 bytes

FLOAT_LI TTLE_ENDI AN

|EEE 754, little-endian

The floating-point formats can be used with nuner i ¢ anddeci mal datatypes. The integer formats can be used
with i nt eger and | ong datatypes. The exception to the rule is the deci mal datatype, which also supports
integer formats (Bl G_ENDI AN, LI TTLE_ENDI AN and PACKED_DECI MAL). When an integer format is used
with the deci mal datatype, implicit decimal point is set according to the Scale attribute. For example, if the
stored valueis 123456789 and Scaleis set to 3, the value of the field will be 123456.789.

To use abinary format, create ametadata field with one of the supported datatypes and set the For mat attribute to
the name of the format prefixed with " Bl NARY: ", e.g. to use the PACKED_DEC!I MAL format, create a decimal
field and set its Format to " Bl NARY: PACKED_DECI MAL" by choosing it from the list of available formats.

For the fixed-length formats (double and float) also the Size attribute must be set accordingly.

Currently, binary data formats can only be handled by ComplexDataReader (p. 291) and the deprecated

FixLenDataReader.
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Boolean Format

Format for boolean data type specified in M etadata consists of up to four parts separated from each other by the
same delimiter.

This delimiter must also be at the beginning and the end of the Format string. On the other hand, the delimiter
must not be contained in the values of the boolean field.

I mportant

If you do not use the same character at the beginning and the end of the Format string, the whole
string will serve as the regular expression for the t r ue value. The default values (f al se| F|
FALSE| N N f | 0] no| n) will be the only ones that will be interpreted asf al se.

Vaues that match neither the Format regular expression (interpreted as t r ue only) nor the
mentioned default valuesfor f al se will be interpreted as error. In such a case, graph would fail.

If we symbolically display the format as:
AN B dD
th meaning of each part is as follows:

1. If the value of the boolean field matches the pattern of the first part (A) and does not match the second part
(B), itisinterpreted ast r ue.

2. If the value of the boolean field does not match the pattern of the first part (A), but matches the second part
(B), itisinterpreted asf al se.

3. If the value of the boolean field matches both the pattern of the first part (A) and, at the same time, the pattern
of the second part (B), it isinterpreted ast r ue.

4. If the value of the boolean field matches neither the pattern of the first part (A), nor the pattern of the second
part (B), it isinterpreted as error. In such a case, the graph would fail.

All parts are optional, however, if any of them is omitted, al of the others that are at its right side must also be
omitted.

If the second part (B) is omitted, the following default values are the only onesthat are parsed asboolean f al se:
fal se| F| FALSE| NO N| f| O] no| n

If there is not any Format, the following default values are the only ones that are parsed asbooleant r ue:
true| T| TRUE| YES| Y| t| 1| yes|y

e The third part (C) is a formatting string used to express boolean t r ue for all matched strings. If the third
part is omitted, either the t r ue word is used (if the first part (A) is complicated regular expression), or the
first substring from the first part is used (if the first part is a serie of simple substrings separated by pipe, e.g.:
| agr ee| sur e| yes| ok - al these values would be formatted as| agr ee).

» Thefourth part (D) is aformatting string used to express boolean f al se for all matched strings. If the fourth
part is omitted, either thef al se word isused (if the second part (B) is complicated regular expression), or the
first substring from the second part is used (if the second part is a serie of simple substrings separated by pipe,
eg.. | di sagree| nope| no - al these values would be formatted as | di sagr ee).
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String Format

Such string pattern is aregular expression that allows or prohibits parsing of a string.
Example 19.1. String Format

If an input file contains a string field and Format property is\ \ w{ 4} for thisfield, only the string whose length
is4 will be parsed.

Thus, when a Format property is specified for a string, Data policy may cause fail of the graph (if Data policy
isStrict).

If Data policy issetto Cont r ol | ed or Leni ent , the records in which this string value matches the specified
Format property are read, the others are skipped (either sent to Console or to the rejected port).
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Locale and Locale Sensitivity

Various data types (date and time, any numeric values, strings) can be displayed, parsed, or formatted in different
ways according to the L ocale property. See Locale (p. 112) for more information.

Strings can also be influenced by L ocale sensitivity. See Locale Sensitivity (p. 116).

Locale

L ocale represents a specific geographical, political, or cultural region. An operation that requires a locale to
perform its task is called locale-sensitive and uses the locale to tailor information for the user. For example,
displaying a number is a locale-sensitive operation as the number should be formatted according to the customs/
conventions of the native country, region, or culture of the user.

Each locale code consists of the language code and country arguments.

The language argument isavalid | SO Language Code. These codes are the lower-case, two-letter codes as
defined by | SO 639.

The country argument isavalid | SO Country Code. These codes are the upper-case, two-letter codes as
defined by | SO 3166.

Instead of specifying the format parameter (or together with it), you can specify the locale parameter.

 Instrings, instead of setting aformat for the whole date field, specify e.g. the German locale. Clover will then
automatically choose the proper date format used in Germany. If the locale is not specified at al, Clover will
choose the default one which is given by your system. In order to learn how to change the default locale, refer
to Changing Default CloverETL Settings (p. 76)

* In numbers, on the other hand, there are cases when both the format and locale parameters are meaningful. In
case of specifying the format of decimal numbers, you define the format/pattern with a decimal separator and
the locale determines whether the separator is a comma or a dot. If neither the locale or format is specified,
the number is converted to string using a universal technique (without checking defaultProperties). If only the
format parameter is given, the default localeis used.

Example 19.2. Examples of Locale
en.USor en.GB

To get more examples of other formatting that is affected when the locale is changed see Locae-Sensitive
Formatting (p. 107).

Dates, too, can have different formats in different locales (even with different countries of the same language).
For instance, Mar ch 2, 2009 (intheUSA) vs.2 Mar ch 2009 (in the UK).

List of all Locale

A complete list of the locale supported by CloverETL can be found in a separate table below. The locale format
as described above is dways "language. COUNTRY™".

Table 19.14. List of all Locale

L ocale code M eaning

[system default] L ocale determined by your OS
ar Arabic language
ar.AE Arabic - United Arab Emirates
ar.BH Arabic - Bahrain
ar.DZ Arabic - Algeria
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L ocale code Meaning

ar.EG Arabic - Egypt

ar.lQ Arabic - Irag

ar.JO Arabic - Jordan

ar.KW Arabic - Kuwait

arLB Arabic - Lebanon
arLY Arabic - Lybia

ar.MA Arabic - Morocco
ar.OM Arabic - Oman

ar.QA Arabic - Qatar

ar.SA Arabic - Saudi Arabia
ar.SD Arabic - Sudan

ar.SY Arabic - Syrian Arab Republic
ar. TN Arabic - Tunisia
ar.YE Arabic - Yemen

be Byelorussian language
be.BY Byelorussian - Belarus
bg Bulgarian language
bg.BG Bulgarian - Bulgaria
ca Catalan language
caES Catalan - Spain

cs Czech language

cs.CZ Czech - Czech Republic
da Danish language
da.DK Danish - Denmark

de German language

de AT German - Austria
de.CH German - Switzerland
de.DE German - Germany
delLU German - Luxembourg
e Greek language

d.CYy Greek - Cyprus

d.GR Greek - Greece

en English language
en.AU English - Australia
en.CA English - Canada
en.GB English - Great Britain
en.lE English - Ireland
en.IN English - India
enMT English - Malta

en.NZ English - New Zealand
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L ocale code Meaning

en.PH English - Philippines
en.SG English - Singapore
en.US English - United States
en.zZA English - South Africa
es Spanish language
esAR Spanish - Argentina
es.BO Spanish - Bolivia
es.CL Spanish - Chile

es.CO Spanish - Colombia
es.CR Spanish - Costa Rica
es.DO Spanish - Dominican Republic
es.EC Spanish - Ecuador
esES Spanish - Spain

es.GT Spanish - Guatemala
es.HN Spanish - Honduras
esMX Spanish - Mexico
es.NI Spanish - Nicaragua
es.PA Spanish - Panama
es.PR Spanish - Puerto Rico
es.PY Spanish - Paraguay
esUS Spanish - United States
esUY Spanish - Uruguay
esVE Spanish - Venezuela
et Estonian language
et.EE Estonian - Estonia

fi Finnish language

fi.Fl Finnish - Finland

fr French language
fr.BE French - Belgium
fr.CA French - Canada
fr.CH French - Switzerland
fr.FR French - France

fr.LU French - Luxembourg
ga Irish language

galE Irish - Ireland

he Hebrew language
he.lL Hebrew - |sradl

hi.IN Hindi - India

hr Croatian language
hr.HR Croatian - Croatia
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L ocale code Meaning

id Indonesian language

id.ID Indonesian - Indonesia

is Icelandic language

islS Icelandic - Iceland

it Italian language

it.CH Italian - Switzerland

itIT Italian - Italy

iw Hebrew language

iw.IL Hebrew - Israel

ja Japanese language

jaJP Japanese - Japan

ko Korean languate

ko.KR Korean - Republic of Korea
It Lithuanian language

ItLT Lithuanian language - Lithuania
Iv Latvian language

Iv.LV Latvian language - Latvia
mk Macedonian language
mk.MK Macedonian - The Former Y ugoslav Republic of Macedonia
ms Malay language

ms.MY Malay - Burmese

mt Maltese language

mt.MT Maltese - Malta

nl Dutch language

nl.BE Dutch - Belgium

nl.NL Dutch - Netherlands

no Norwegian language
no.NO Norwegian - Norway

pl Polish language

pl.PL Polish - Poland

pt Portuguese language

pt.BR Portuguese - Brazil

pt.PT Portuguese - Portugal

ro Romanian language

ro.RO Romanian - Romany

ru Russian language

ru.RU Russian - Russian Federation
sk Slovak language

sk.SK Slovak - Slovakia

S| Slovenian language
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L ocale code Meaning

s.S8l Slovenian - Slovenia

s Albanian language

sg.AL Albanian - Albania

s Serbian language

sr.BA Serbian - Bosnia and Herzegowina
sr.CS Serbian - Serbia and Montenegro
sr.ME Serbian - Serbia (Cyrillic, Montenegro)
sr.RS Serbian - Serbia (Latin, Serbia)
sV Swedish language

sv.SE Swedish - Sweden

th Thai language

th.TH Thai - Thailand

tr Turkish language

tr.TR Turkish - Turkey

uk Ukrainian language

uk.UA Ukrainian - Ukraine

Vi.VN Vietnamese - Vietnam

zh Chinese language

zh.CN Chinese - China

zh.HK Chinese - Hong Kong

zh.SG Chinese - Singapore

zh.TW Chinese - Taiwan

Locale Sensitivity

L ocale sensitivity can be applied to the st ri ng data type only. What is more, the L ocale has to be specified
either for the field or the whole record.

Field settings override the L ocale sensitivity specified for the whole record.
Vaues of L ocale sensitivity are the following:
* base letter_sensitivity
Does not distinguish different cases of letters nor letters with diacritical marks.
e accent _sensitivity
Does not distinguish different cases of letters. It distinguishes letters with diacritical marks.
* case_sensitivity

Distinguishes different cases of letters and letters with diacritical marks. It does not distinguish the letter
encoding ("\u0OCQ" equalsto "A\u0300")

* identical _sensitivity

Distinguishes the letter encoding ("\uO0OCO" equals to "A\u0300")
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Autofilling Functions

The following functions are supported by most Reader s, except Par allelReader, QuickBaseRecor dReader, and
QuickBaseQueryReader.

The Err Code and ErrText functions can be used only in the following components. DBExecute,
DBOutputTable, XML Extract.

Note a specia case of t r ue autofilling value in M ultiL evelReader component.

« default_val ue - value of corresponding data type specified as the Default property is set if no value is
read by the Reader.

» gl obal row _count. Thisfunction counts the records of all sources that are read by one Reader. It fills
the specified field of any numeric data type in the edge(s) with integer numbers sequentially. The records are
numbered in the same order they are sent out through the output port(s). The numbering starts at 0. However,
if data records are read from more data sources, the numbering goes continuously throughout all data sources.
If some edge does not include such field (in XM L Extract, e.g.), corresponding numbers are skipped. And the
numbering continues.

» sour ce_row_count . Thisfunction counts the records of each source, read by one Reader, separately. It
fills the specified field of any numeric data type in the edge(s) with integer numbers sequentially. The records
are numbered in the same order they are sent out through the output port(s). The records of each source file
are numbered independently on the other sources. The numbering starts at 0 for each data source. If some edge
does not include such field (in XM LEXxtract, e.g.), corresponding numbers are skipped. And the numbering
continues.

» net adat a_r ow_count . This function counts the records of all sources that are both read by one Reader
and sent to edges with the same metadata assigned. It fills the specified field of any numeric data type in the
edge(s) withinteger numbers sequentialy. Therecords are numbered in the same order they are sent out through
the output port(s). The numbering starts at 0. However, if data records are read from more data sources, the
numbering goes continuously throughout all data sources.

» net adat a_sour ce_r ow_count . Thisfunction countsthe records of each source that are both read by one
Reader and sent to edges with the same metadata assigned. It fills the specified field of any numeric datatype
in the edge(s) with integer numbers sequentially. The records are numbered in the same order they are sent out
through the output port(s). The records of each source file are numbered independently on the other sources.
The numbering starts at O for each data source.

» sour ce_nane. Thisfunction fills the specified record fields of string data type with the name of data source
from which records are read.

e source_tinestanp. This function fills the specified record fields of date data type with the timestamp
corresponding to the data source from which records are read. This function cannot be used in DBInputTable.

e sour ce_si ze. This function fills the specified record fields of any numeric data type with the size of data
source from which records are read. This function cannot be used in DBInputTable.

« row_ti mest anp. Thisfunction fillsthe specified record fields of date datatype with thetimewhen individual
records are read.

» reader _ti nmest anp. Thisfunction fills the specified record fields of date data type with the time when the
reader starts reading. The valueis the same for all records read by the reader.

» Err Code. This function fills the specified record fields of integer data type with error codes returned by
component. It can be used by DBOutput T able and DBExecute components only.

» ErrText . This function fills the specified record fields of string data type with error messages returned by
component. It can be used by DBOutput T able and DBExecute components only.
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» sheet _nane. Thisfunction fills the specified record fields of string data type with name of the sheet of input
XLSfile from which data records are read. It can be used by XL SDataReader component only.
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Internal Metadata

Asmentioned above, internal metadata are part of agraph, they are contained init and can be seeninits sourcetab.

Creating Internal Metadata

If you want to create internal metadata, you can do it in two ways:
* You cando it in the Outline pane.

In the Outline pane, you can select the M etadata item and open the context menu by right-clicking and select
the New metadata item there.

* Youcandoitinthe Graph Editor.

In the Graph Editor, you must open the context menu by right-clicking any of the edges. There you can see
the New metadata item.
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Figure 19.1. Creating Internal Metadata in the Outline Pane
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Figure 19.2. Creating Internal Metadata in the Graph Editor

In both cases, after selecting the New metadata item, a new submenu appears. There you can select the way how
to define metadata.

Now you have three possibilities for either case mentioned above: If you want to define metadata yourself, you
must select the User defined item or, if you want to extract metadata from a file, you must select the Extract
from flat file or Extract from xIs(x) file items, if you want to extract metadata from a database, you must select
the Extract from database item. Thisway, you can only create internal metadata.

If you define metadata using the context menu, they are assigned to the edge as soon as they have been created.

Externalizing Internal Metadata

After you have created internal metadata as a part of a graph, you may want to convert them to external (shared)
metadata. In such a case, you would be able to use the same metadata in other graphs (other graphs would share
them).

Y ou can externalize any internal metadata item into external (shared) file by right-clicking an internal metadata
item in the Outline pane and selecting Exter nalize metadata from the context menu. After doing that, a new
wizard will open in which the met a folder of your project is offered as the location for this new external (shared)
metadata file and then you can click OK. If you want you can rename the offered metadata filename.

After that, theinternal metadataitem disappears from the Outline pane M etadata group, but, at the samelocation,
already linked, the newly created external (shared) metadata file appears. The same metadata file appearsin the
nmet a subfolder of the project and it can be seen in the Navigator pane.

You can even externalize multiple internal metadata items at once. To do this, select them in the Outline pane
and, after right-click, select Exter nalize metadata from the context menu. After doing that, a new wizard will
open in which the et a folder of your project will be offered as the location for the first of the selected internal
metadata items and then you can click OK. The same wizard will open for each the selected metadata items until
they are all externalized. If you want (a file with the same name may already exist), you can change the offered
metadata filename.

Y ou can choose adjacent metadata items when you press Shift and move the Down Cursor or the Up Cur sor
key. If you want to choose non-adjacent items, use Ctrl+Click at each of the desired metadata items instead.
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Thiscaseis somewhat similar to that of externalizing metadata. Now you create a metadata file that is outside the
graphin the sasmeway asthat of externalized file, but such afileisnot linked to the original graph. Only ametadata
file is being created. Subsequently you can use such a file for more graphs as an external (shared) metadata file

as mentioned in the previous sections.

Y ou can export internal metadata into external (shared) one by right-clicking some of the internal metadata items
in the Outline pane, clicking Export metadata from the context menu, selecting the project you want to add
metadata into, expanding that project, selecting the net a folder, renaming the metadata file, if necessary, and

clicking Finish.

After that, the Outline pane metadata folder remains the same, but in the net a folder in the Navigator pane the

newly created metadata file appears.
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External (Shared) Metadata

As mentioned above, external (shared) metadata are metadata that serve for more graphs than only one. They are
located outside the graph and can be shared across multiple graphs.

Creating External (Shared) Metadata

If you want to create shared metadata, you can do it in two ways:

You can do it by selecting File - New — Other in the main menu.

To create external (shared) metadata, after clicking the Other item, you must select the CloverETL item,
expand it and decide whether you want to define metadata yourself (User defined), extract them from afile
(Extract from flat file or Extract from XL Sfile), or extract them from a database (Extract from database).

* Youcandoitinthe Navigator pane.

To create external (shared) metadata, you can open the context menu by right-clicking, select New - Others
fromit, and after opening thelist of wizardsyou must select the Clover ETL item, expand it and decide whether
you want to define metadatayourself (User defined), extract them from afile (Extract from flat file or Extract
from XL Sfile), or extract them from a database (Extract from database).
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Figure 19.5. Creating External (Shared) Metadata in the Main Menu and/or in the Navigator Pane

Linking External (Shared) Metadata

After their creation (see previous sections), external (shared) metadata must be linked to each graph in which they
are to be used. You need to right-click either the M etadata group or any of its items and select New metadata

- Link shared definition from the context menu. After that, aFile selection wizard displaying the project content
will open. You must expand the net a folder in this wizard and select the desired metadata file from all the files
contained in thiswizard.

You can even link multiple external (shared) metadata files at once. To do this, right-click either the M etadata
group or any of itsitems and select New metadata - Link shared definition from the context menu. After that,
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aFile selection wizard displaying the project content will open. Y ou must expand the net a folder in thiswizard
and select the desired metadata files from al the files contained in this wizard. Y ou can select adjacent file items
when you press Shift and movethe Down Cur sor or the Up Cur sor key. If you want to select non-adjacent items,
use Ctrl+Click at each of the desired file itemsinstead.

Internalizing External (Shared) Metadata

Once you have created and linked external (shared) metadata, in case you want to put them into the graph, you
need to convert them to internal metadata. In such a case you would see their structure in the graph itself.

You can internalize any linked externa (shared) metadata file by right-clicking the linked external (shared)
metadata item in the Outline pane and clicking | nter nalize metadata from the context menu.

You can even internalize multiple linked external (shared) metadata files at once. To do this, select the desired
external (shared) metadata items in the Outline pane. You can select adjacent items when you press Shift and
move the Down Cursor or the Up Cursor key. If you want to select non-adjacent items, use Ctrl+Click at each
of the desired items instead.

After that, the selected linked external (shared) metadataitems disappear from the Outline pane M etadata group,
but, at the same location, newly created internal metadata items appear.

The original external (shared) metadata files till exist in the met a subfolder and can be seen in the Navigator
pane.
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Creating Metadata

As mentioned above, metadata describe the structure of data.

Dataitself can be contained in flat files, XL Sfiles, DBF files, XML files, or database tables. Y ou need to extract
or create metadata in a different way for each of these data sources. Y ou can also create metadata by hand.

Each description below isvalid for both internal and external (shared) metadata.

Extracting Metadata from a Flat File

When you want to create metadata by extracting them from a flat file, start by clicking Extract from flat file.
After that the Flat file wizard opens.

In the wizard, type the file name or locate it with the help of the Browse... button. Once you have selected the
file, you can specify the Encoding and Record type options as well. The default Encoding is| SO- 8859- 1 and
the default Record typeisdel i mit ed.

If thefields of records are separated from each other by some delimiters, you may agree with the default Delimited
asthe Record type option. If the fields are of some defined sizes, you need to switch to the Fixed L ength option.

After selecting thefile, its contents will be displayed in the Input file pane. See below:

.

Flat file
Select flat file to impart from

File: C:fUsersfcloveruser/Desktopfeclipsefworkspace/simpleExamples/data-infdelimited/employees.dat
Options
Encoding  |150-6859-1 -

Record type [Delim\ted

Input file

1;"Davalin™;"Mancy";"Sales Representative”:"Ms.";
-2:"Fuller"; Andrew "Wice President, Sales”;"Dn

g Leverlm .
-3 LEVErIng
4:"Peacack";"Margaret";"Sales Representati
—5;"Buchanan";"Steven";"Sa\Es Managet”

130/8/1063 0:00:00;1/4/1992 0:00:00;"722 Moss Bay Blud.";
has." 30481963 0:00:00;1/4/1992 0:00:00;"722 Mass Bay Bhad.",
rs."10/9/1958 0:00:00;3/5,/1993 0:00:00;"4110 OId Redmnnd Rd.";

S (206) 555 8122%;
3453 1" Stewen Euchar

geham Hollow Winchester Way",

les Representative”)
dgeham Hollow Winchester Way","|

Sales Representativi

,"Ins\de Sales Coordinator”;
nne";"Sales Representative":"hs."
Sales Repressntatws";"M

& CaHahan "Lau
9" Dndswnrth", .
2:"Davalio”;"Nanc: L7 B SDT 20th Awve, EApt, !
11;"Fuller";" &ndrew";"Vice President, Sales” 10/2/1952 0:00:00; 14/81’1992 0:00:00;"908 W, Capital Way";" Tacoma";
12;"Lewetling”;"Janet";"Sales Representative”; "3, ";30,/8/1063 0:00:00;1/4/1992 0:00:00;"722 Mass Bay Blud.” "Kirkland" ]
13;"Levetling2";"Janet";"3ales Representative”,"Ms,":30,/8/1963 0:00:00,1/4/1992 0:00:00:"722 hoss Bay E\vd.";"K\rkland "WYA" 98033 USA" " (206) 555- 3412 3355

< . 3

Figure 19.7. Extracting Metadata from Delimited Flat File
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: B s U L
Flat file
Select flat file to import from
File: Ci/Usersfcloveruser/Desktopfeclipsefworkspace/simpleExamples/data-in/fixlen/customersi.dat Browse...
Options
Encoding  [150-8850-1 -
Record type {Fixed Length VI
Input file
1 87462027264Mowmer  Sheri A, 2433 Bailey Road TlaxiacOaxacal5057Mexic30 271-555-0715119-555-19693at Aug 26 196 IM$I0K - $50K F42Partial High € »
2 9747058704 Whelply Derick [ 2219 Dewing Avenue Sooke BC  17172Canad101 211-555-T669807-555-90335at Jul 03 19155$70K - $30K M10Partial High S
3 4T47STT056Dery  leanne TG40 First Ave, IssaquaWl  T3880USA 21 656-555-2272221-555-2493Tue Jun 21 1910M$50K - $70K FllBachelars DegreTue
4 475004805125pence  Michael 1 337 Tosca Way BurnabyBC  T4674Canadd2? 929-555-7279272-555-2844Fri Jun 20 1963M$10K - $30K M4dPartial High Sc
5 87514054656Gutierrez Maya 8668 Via Meruda Movato & 5T355L54 42 387-555-T172260-555-6936Thu May 10 19515530k - $50K F30Partial CollegeF
6 87517782016Darmstra Robert F. 1619 Stillman Court Lynnwoofs  90792USA 75 922-555-5465333-555-5915Thy Oct 08 19423$70K - $90K FI0Bachelors De
T 87521173504Kanagaki Rebecca 2860 D Mt Hood Circle TlaxiacOaxacalidd3bexic30 515-555-6247934-555-92115un Mar 27 19490 330K - $50K F21Partial Hi
4 87539744768Brunner Kim  H. 6064 Brodia Court San AndDF  12942Mexicl06 411-555-6825130-555-6818Thu Aug 10 1922M4$50K - $70K M22Bachelars D
9 87544799232Blurnberg Brenda C. 7560 Trees Drive RichmonBC  17256Canad90 §15-555-3975642-555-64835at Jun 23 1979M$10K - $30K M53Partial High
10 875687116805tanz  Darren M. 1019 Kenwal Rd. Lake OsOR  8201TUSE 64 547-555-5443212-555-8635Fr Sug 26 19495530K - $50K M40Bachelors Degre
11 87572824064Murraiin Jonathan V. 5423 Camby Rd. La MesaCa  35090USA 11 612-555-48T8T47-555-6028Tue Jun 20 1A6TSHS0K - $70K M4A0High School
12 87579238400Creek  Jewel C. 1792 Belmant Rd. ChulaVCA 40520058 13 555-555-2714228-555-5450Mon Oct 18 19715§30K - $50K F10High School De
] m o
@ < Back Finish Cancel

Figure 19.8. Extracting Metadata from Fixed Length Flat File

After clicking Next, you can see more detailed information about the content of the input file and the delimitersin
the M etadata dialog. It consists of four panes. The first two are at the upper part of the window, the third is at the
middle, thefourth isat the bottom. Each pane can be expanded to the whole window by clicking the corresponding
symbol in its upper right corner.

The first two panes at the top are the panes described in Metadata Editor (p. 140). If you want to set up the
metadata, you can do it in the way explained in more details in the mentioned section. Y ou can click the symbol
in the upper right corner of the pane after which the two panes expand to the whole window. The left and the
right panes can be called the Recor d and the Details panes, respectively. In the Recor d pane, there are displayed
either Delimiters (for delimited metadata), or Sizes (for fixed length metadata) of the fields or both (for mixed
metadata only).

After clicking any of the fields in the Record pane, detailed information about the selected field or the whole
record will be displayed in the Details pane.

Some Properties have default values, whereas others have not.

Inthispane, you can see Basic properties (Nameof thefield, Typeof thefield, Delimiter after thefield, Size of the
field, Nullable, Default value of the field, Skip source rows, Description) and Advanced properties (For mat,
L ocale, Autofilling, Shift, EOF as delimiter). For more details on how you can change the metadata structure
see Metadata Editor (p. 140).

Y ou can change some metadata settingsin the third pane. Y ou can specify whether the first line of the file contains
the names of the record fields. If so, you need to check the Extract names checkbox. If you want, you can also
click some column header and decide whether you want to change the name of the field (Rename) or the data
type of the field (Retype). If there are no field names in the file, CloverETL Designer gives them the names
Field# as the default names of the fields. By default, the type of al record fields is set to st ri ng. You can
change this data type for any other type by selecting the right option from the presented list. These options are as
follows: bool ean, byt e, cbyt e, dat e, deci mal ,i nt eger, | ong, nunber, stri ng. For more detailed
description see Data Types and Record Types (p. 97).

Thisthird paneis different between Delimited and Fixed Length files. See:
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 Extracting Metadata from Delimited Files (p. 126)

 Extracting Metadata from Fixed L ength Files (p. 128)

At the bottom of the wizard, the fourth pane displays the contents of thefile.

In case you are creating internal metadata, you only need to click the Finish button. If you are creating external
(shared) metadata, you must click the offered Next button, then select the folder (met a) and name of metadata
and click Finish. The extension . f nt will be added to the metadata file automatically.

Extracting Metadata from Delimited Files

If you expand the pane in the middle to the whole wizard window, you will see the following:

[

e - N

Metadata editor

Edit metadata properties

[7] Show whitespace chars 0

150-8850-1 hd

4

[

Delimiter: Semicelon ;"

* Quote char:

~ [ Extract names

MNormalize names g

F... | Field2 Field3 Field4 FieldS Fieldsé FieldT Fields

1 "Davolio™ "Nancy"™ "Sales Representative™ "M=s." 8/12/1968 0:00:00 1,/5/1992 0:00:00 "507 - 20th Ave. E.Apt. 2A"
-2 "Fuller™ "Andrew" "Vice President, Sales"™ "Dr." 158/2/1952 0:00:00 14/8/1992 0:00:00 "908 W. Capital Way"

3 "Leverling” "Janet"™ "Sales Representative” "M=s." 30/8/1963 0:00:00 1/4/1992 0:00:00 "722 Moss Bay Blvwd."

-3 "Leverling2" "Janet"™ "Sales Representative™ "M=s." 30/8/1963 0:00:00 1,/4/1%992 0:00:00 "722 Moss Bay Blwd."™

4 "Peacock" "Margaret™ "Sales Representative” "Mrs." 19/9/1958 0:00:00 3/5/1993 0:00:00 "4110 Old Redmond Rd."

-5 "Buchanan” "Steven” "Sales Manager" "Mr." 4/3/1955 0:00:00 17/10/1993 0:00:00 "14 Garrett Hill"

[ "Suyama"™ "Michael"™ "Sales Representative™ "Mr." 2/7/1963 0:00:00 17/10/1893 0:00:00 "Coventry HouseMiner Rd4."

T "King" "Robert" "Sales Representative” Hr. " 29/5/1960 0:00:00 2/1/1994 0:00:00 "Edgeham Hollow Winchester K
10 "Kingl"™ "Robert" "Sales Representative” "Hr. " 28/5/1960 0:00:00 2/1/1994 0:00:00 "Edgeham Hollow Winchester K
-7 "King2"™ "Robert" "Sales Representative” "Mr." 29/5/1960 0:00:00 2/1/1994 0:00:00 "Edgeham Hollow Winchester W

+

Lines of input file for preview: 10

1;:"Davolio™; "Nancy™:"Sales Represencative™;"Ms.";8/12/1968 0:00:00;1/5/1982 0:00:00;"507 - 20th Ave. E.Apt. 2A";"Seattle”;"W - [
-2;"Fuller";"Andrew";"Vice President, Sales";"Dr.";18/2/1952 0:00:00;14/8/1992 0:00:00;"908 W. Capital Way";"Tacoma";"WA"; "9
3:"Leverling":;"Janet";"Sales Representative”;"Ms.":30/8/1963 0:00:00;1/4/1992 0:00:00:"722 Moss Bay Blvd.":"Kirkland":"WA";"|_
—-3:;"Leverling2”:"Janet";"Sales Representative™;"Ms.":30/8/1963 0:00:00;1/4/1852 0:00:00;"722 Moss Bay Blwd.";"Kirkland":;"Wa" 1
4;"Peacock";"Margaret";"Sales Representative™;"Mrs.";19/9/1958 0:00:00;3/5/1993 0:00:00;"4110 0ld Redmond Rd.";"Redmond";"WA
—-5;"Buchanan™;"Steven";"Sales Manager"™;"Mr.";4/3/1955 0:00:00:;17/10/1983 0:00:00;"14 Garrett Hill";"London";;"SW1 SJR";"UK";
6:"Suyama™;"Michael";"Sales Representative®;"Mr.";2/7/1963 0:00:00;17/10/1993 0:00:00;"Coventry HouseMiner Rd.":;"London";;"E

< 1 3

®

Mext > Finish

I

Cancel

Figure 19.9. Setting Up Delimited Metadata

You may need to specify which delimiter is used in the file (Delimiter). The delimiter can be a comma, colon,
semicolon, space, tabulator, or a sequence of characters. Y ou need to select the right option.

Finally, click the Repar se button after which you will see the file asit has been parsed in the pane below.

The Normalize names option alows you to ged rid of invalid charactersin fields. They will be replaced with the
underscore character, i.e. _. Thisisavailable only with Extract names checked.

Alternatively, use the Quote char combo box to select which kind of quotation marks should be removed from
string fields. Do not forget to click Repar se after you select one of the options: " or ' or Both " and '. Quotation
marks have to form a pair and selecting one kind of Quote char results in ignoring the other one (e.g. if you
select " then they will be removed from each field while all ' characters are treated as common strings). If you
need to retain the actual quote character in thefield, it hasto be escaped, e.g. " - thiswill be extracted asasingle
". Delimiters (selected in Delimiter) surrounded by quotes are ignored. What is more, you can enter your own
delimiter into the combo box as a single character, e.g. the pipe - type only | (no quotes around).
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Examples:
"per son" - will beextracted asper son (Quotechar setto™ or Both" and ')

"addr ess" 1 - will not be extracted and the field will show an error; the reason is the delimiter is expected right
after the quotes (" addr ess"; would be fine with ; as the delimiter)

first"Name" -will beextracted asf i r st " Name" - if thereisno quotation mark at the beginning of thefield,
thewholefield isregarded as a common string

"' doubl eQuot es' " (Quotechar setto" or Both " and ') - will be extracted as' doubl eQuot es’ asonly
the outer quotation marks are aways removed and the rest of the field is left untouched

"unpai r ed - will not be extracted as quotation marks have bein pair; this would be an error

"delimter;"' (with Quote char setto' or Both " and ' and Delimiter set to ;) - will be extracted as
del i m t er; asthedelimiter inside quotation marksisignored
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Extracting Metadata from Fixed Length Files
If you expand the pane in the middle to the whole wizard window, you will see the following:
O W)

Metadata

Create or edit metadata

150-8859-1 - Keep line width Hint: Drag table header column edges to change the size of fields &

. Fiel

F..
Rename...
1 B874¢ A. 2433 Bailey Road TlaxiacOaxacal505TMexic30 2
2 8747 Resize... ck I. 2219 Dewing Avenue Socke BC  17172Canadl0l 2
3 8747 Retype... 7640 First Ave. IssaguaWh 73980USE 21 &5
4 8754 Split column el J. 337 Tosca Way BurnabyBC T46T74Canadd?2 9
5 8751 M 8668 Via Neruda Novato CA 57355034 42 3
erge column

13 8751 T F. 1619 5tillman Court LynnwooWA 80732U05A 75 2
7 8752 Add column ca 2860 D Mt. Hood Cirele TlaxiacOaxacal3343Mexic30 5
3 8753 Add columns... H. €064 Brodia Court San AndDF 12942Mexicl06 4
El 8754 Remove column 2 C. 7560 Trees Drive RichmonBC 17256Canad90 &
10 87568T7116805CaNZ Jarren M. 1015 Kenwal Rd. Lake 03CR B2017U0SA 64 8
4 [ r

Lines of input file for preview: 10

@ Next > Finsh | [ Cancel

Figure 19.10. Setting Up Fixed Length Metadata

Y ou must specify the sizes of each field (Resize). You may aso want to split any column, merge columsn, add
one or more columns, remove columns. Y ou can change the sizes by moving the borders of the columns.
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Extracting Metadata from an XLS(X) File

When you want to extract metadata from an XLS(X) file, you must select the Extract from xIs(x) file option.

In the Sheet properties wizard that appears after selecting this option, you must browse and locate the desired
XLSfileand click the Open button.

After that, some properties that you can see in the wizard appear filled with some values. They are Sheet name,
Metadatarow, Sampledatarow, Char set. If they do not appear filled, you candoit yourself. Also, at the bottom,
you can see data sample from the selected XL Sfile.

Y ou can select the Sheet name. Y ou may want to choose the charset as well.

Asregards M etadata row and Sample data row: Metadata row is set to 1 and Sample data row is set to 2 by
default. (Sample data row means the row from which data types are extracted. M etadata row is the row which
contains the names of the fields. Together they give rise to metadata description of the file.)

If the XSL file does not contain any row with field names, you should set M etadata row to 0. In such a case,
headers or codes of columns (letters starting from A, etc.) will serve as the names of the fields.

In case of XSL files, data types are set to their right types thanks to the Sample data row. Also the formats are
set to the right format types.

Y ou can aso select the Number of linesin preview. By default it is 100.
Asthelast step, click either the OK button (when creating internal metadata), or the Next button, select thelocation

(et a, by default) and choose some name (when creating external (shared) metadatafile). The extension . f nt
will be added to the name of metadata file automatically.

: N O
-
= ——————————T
Sheet properties
Set properties for s sheet

File URL  C:fUsersfcloveruser/Desktopfeclipsefworkspace/examples/data-infother/ORDERSxls
Options

Sheetnarme  Sheetl +  Metadata row 1 =1
Encoding ~  Sample data row 2

Mumber of lines in preview 100

Sheet previevy

10248 WIMET 5 04071896 12:0., 01081996120, 1607 1996 12
10248 TOMSP [ 05071996 1:0., 16081996 140, 1007 1996 12
10250 HAMAR 4 08071096 12:0.. 0508 1996 12:0... 12 07 1995 12
10251 WICTE 3

08071896 12:0., 05081996 12:0., 1507 1996 12
nnnnnnnnnnn an N7 1008 12.0 NENoTANE 1NN 1107 AAng 1Y
L

Figure 19.11. Extracting Metadata from XLS File
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Extracting Metadata from a Database

If you want to extract metadata from a database (when you select the Extract from database option), you must
have some database connection defined prior to extracting metadata.

Inaddition to this, if you want to extract internal metadata from adatabase, you can also right-click any connection
item in the Outline pane and select New metadata — Extract from database.

= CloverETL - ExtExamples/graph/araphDBUnioad2.grf - Eclipse SDK. E.

File Edit CloverETL MNavigate Search Project Run Window Help

- (R R IR R RS R =T 7 [543 CloverETL l
| | £l B Fanh | HR R 2| 5 | &) Java
5. Navigator &2 Edit bgregateUnsort (ﬂ graphDBUnload.grf (E graphDBUnload2.grf &2 ! =8
4
MNew metadata 3 ‘ Ey Bxtract from database —
£ graph — a
£3 graph Unde [’“ o i oE -‘_l? =
& oraphl ), redo WPUT ] ouTPUT
£3 graph
3 graphl [ Copy
& graphl op cut
£ graph ) Paste
£9 grapht !
A neanid &  Delete
1 m
— Connections 3
o= Outline 73 |
@] Browse database
i & Components| _
» &) Metadats Internalize connection
4 I(j) Connections o
S{CONN_Dereyrp [T Graph 1= Source|
- &Y Parameters
099 Sequences B Properties I =] (DI’]SO|E] & Problems] ﬂ CloverETL - Reg] E CloverETL - Gra} ﬂ CloverETL - Log] =8
Lookups L -
7
Motes
Property Value =
Custom |E
type IDBC
Commaon
NR ranfin file YUCONN DRV nnstare rfn
4 n ] . +
[aid

Figure 19.12. Extracting Internal Metadata from a Database

After each of these three options, a Database Connection wizard opens.
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(S
Database connection E

Define database connection

Basic properties | Advanced propertle;‘

Connection [ ${CONN_DIRY/postgre.cfg (id:Connectionl) ~ | [Load from file
Name MNewConnection

User username

Password sssssans [] Encrypt password
URL jdbe:postgresql://hostname/database

JNDI

JDBC specific |PestgreSQL -

Available drivers

(%) PostgreSQL

© MysqQL
- () com.microsoft.sqlserver.jdbe.SQLServerDriver
& (2 oraclejdbec.OracleDriver
& (2 oraclejdbe.driver.OracleDriver

(® sunjdbc.odbe)dbcOdbeDriver

I ®&a &

4 1 3

Validate connection

@ ok || concel

Figure 19.13. Database Connection Wizard

In order to extract metadata, you must first sel ect database connection from the existing ones (using the Connection
menu) or load a database connection using the Load from file button or create a new connection as shown in
corresponding section. Onceit has been defined, Name, User, Password, URL and/or JNDI fields becomefilled
in the Database Connection wizard.

Then you must click Next. After that, you can see a database schema.

=S

Browse database E

Browse database

Database schema

MName Type

=

|+ information_schema
| pg_catslog
4 public

i a00
20001
al00Lmy
allincremental -

v v v

Optiens Filter in view

[ Prefix table names with schema [ALL -]
[ Quote identifiers

(* = any string, 7 = any character, \ = escape for literals: * 71

Query [T] Case sensitive l Filter I
Eovain Yz ["] Regular expression l Reset I
Query
-
« 3
@ ok || cancel

Figure 19.14. Selecting Columns for Metadata
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Now you have two possibilities:

Either you write a query directly, or you generate the query by selecting individua columns of database tables.

If you want to generate the query, hold Ctrl on the keyboard, highlight individual columns from individual tables
by clicking the mouse button and click the Gener ate button. The query will be generated automatically.

See following window:

Query valid

Database schema

MName
public

al0
first_name
last_name
city
street

a0001

a000Lmy
fieldl
field2
field3

Options

Quote identifiers

Query

L Tp——— |

Type

varchar(15,12)
varchar(20,12)
varchar(20,12)
varchar(20,12)

int4{11,4)
int4{11,4)
varchar(15,12)

Filter in view

Prefix table names with schema

[* = any string, ? = any character, \ = escape for literals: * 7\)

[] Case sensitive

|§Generate§| [ Validate ] [ View ]

"] Regular expression

Query

select "public"."ad0"."first name", "public"."a00"."last_name", "public".
from "public"."a000lmy","public™."a00"

I s 2222w

Select metadata to import

AL

[ Filter

[ Reset

"a0001lmy"."fieldl"™, "public”."a0001lmy" .

"field2™ =

Cancel

Figure 19.15. Generating a Query

If you check the Prefix table names with schema checkbox, it will

have the following form:

schenma. t abl e. col um. If you check the Quote identifiers checkbox, it will look like one of this:
"schema". "t abl e"."col um" (Prefix table names with schema is checked) or "t abl e". " col um"
only (the mentioned checkbox is not checked). This query is aso generated using the default (Generic) JDBC
specific. Only it does not include quotes.

Remember that Sybase has another type of query which is prefixed by schema. It looks like this:

"schema". "dbowner"."tabl e"."col uim"

I mportant

Remember that quoted identifiers may differ for different databases. They are:

 double quotes

DB2, Informix (for Informix, theDELI M DENT variable must beset toyes otherwise no quoted
identifierswill be used), Oracle, PostgreSQL, SQL ite, Sybase

» back quotes

Infobright

» backslash with back quotes
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MySQL (backquote isused asinline CTL specia character)
* square brackets

M SSQL 2008, M SSQL 2000-2005
» without quotes

When the default (Generic) JDBC specific or Derby specific are selected for corresponding
database, the generated query will not be quoted at all.

Once you have written or generated the query, you can check its validity by clicking the Validate button.

Then you must click Next. After that, M etadata Editor opens. In it, you must finish the extraction of metadata.
If you wish to store the original database field length constraints (especially for st ri ngs/var char s), choose
the fixed length or mixed record type. Such metadata provide the exact database field definition when used for
creating (generating) table in a database, see Create Database Table from Metadata (p. 138)

» By clicking the Finish button (in case of internal metadata), you will get internal metadatain the Outline pane.

» Ontheother hand, if you wanted to extract external (shared) metadata, you must click the Next button first, after
which you will be prompted to decide which project and which subfolder should contain your future metadata
file. After expanding the project, selecting the net a subfolder, specifying the name of the metadata file and
clicking Finish, it is saved into the selected location.
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Extracting Metadata from a DBase File

When you want to extract metadata from a DBase file, you must select the Extract from DBF file option.

L ocate the file from which you want to extract metadata. The file will open in the following editor:

B W
Extract metadata from DBF file
Select DEBF file to import from

File URL S{DATAIN_DIR}/other/ODETAILS.DBF

Table properties
DEF type FoxBase+

DEF Code Page 0 corresponds to US-ASCI -

Table preview

_IS DELETED_ ORDERID PRODUCTID UNITPRICE QUANTITY DISCOUNT -
10248.00000 11.00000 1400000 12.00000 0.00000
10248.00000 42.00000 9.80000 10.00000 0.00000
10248.00000 72.00000 34.80000 5.00000 0.00000 -

.
@ < Back Next > =t

Figure 19.16. DBF Metadata Editor

DBF type, DBF Code Page will be selected automatically. If they do not correspond to what you want, change
their values.

When you click Next, the M etadata Editor with extracted metadatawill open. Y ou can keep the default metadata
values and types and click Finish.

Creating Metadata by User

If you want to create metadata yourself (User defined), you must do it in the following manner:

After opening the M etadata Editor, you must add a desired number of fields by clicking the plus sign, set up
their names, their data types, their delimiters, their sizes, formats and al that has been described above.

For more detailed information see M etadata Editor (p. 140).

Once you have done al of that, you must click either OK for internal metadata, or Next for external (shared)
metadata. In the last case, you only need to select the location (net a, by default) and a name for metadata
file. When you click OK, your metadata file will be saved and the extension . f nt will be added to the file
automatically.

Extracting Metadata from Lotus Notes

For Lotus Notes components (see LotusReader (p. 320) LotusWriter (p. 391)for further info) it is required

to provide metadata for Lotus data you will be working with. The LotusReader component needs metadata to
properly read datafrom Lotus views. Metadata describes how many columnsthereisin aview and assigns names
and typesto the columns. The L otusWriter component uses metadatato determine the types of written datafields.

Metadata can be obtained from Lotus views either as interna or externa metadata. See sections Internal
Metadata (p. 119) and External (Shared) Metadata (p. 122) to learn how to create internal and external metadata.
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3 = [E]Es
Lotus Domino connection

Set connection properties

Connection |dumshu (DOMIMNOO) " | Leoad from file

Internal connection

Kind |Remute Lotus Domino Server instance "

Server 19216811

Username  Jane Smith/East/Acme

Password sessssssssss Encrypt password
Motes,jar

NCSOjar  file:G/Users/Jane/Desktop/NC50.jar = =
Database  books.nsf LI

ReplicaID

View All Books [

Validate connection

@ (msbetionie] [ Fo | (il

Figure 19.17. Specifying Lotus Notes connection for metadata extraction

On the first page of Lotus Notes metadata extraction Wizard, you are asked to provide details of connection to
Lotus Notes or Lotus Domino server. Y ou can either select an existing L otus connection, load external connection
by using the L oad from file button, or define new connection by selecting <custom> from the connection menu.

See Chapter 23, Lotus Connections (p. 165) for description of connection details.

Finally, to be able to extract metadata, you need to specify the View from which the metadata will be extracted.

The extraction process prepares metadata with the same amount of fields as is the amount of columns in the
selected View. It will also assign namesto the fields based on the names of the View columns. All columnsin Lotus
views haveinternal (programmatic) names. Some columns can have user-defined namesfor better readability. The
extraction wizard will use user-defined nameswhere possible, inthelatter caseit will usetheinternal programmatic
name of the column.

The metadata extraction process will set types of al fields to String. This is because Lotus View columns do
not have types assigned to them. The value in a column can contain arbitrary type, for example based on certain
condition or result of complex calculation.
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Figure 19.18. Lotus Notes metadata extraction wizard, page 2

The second page of Lotus Notes metadata extraction Wizard is separated into two parts. In the upper part there
is standard Metadata editor available to customize the result of metadata extraction. In the lower part thereis a
preview of the data contained in the View.

On this page you can for example change the names of fields or change the types of fields from default String
type to something specific. In such case, you must be sure you can guarantee the incoming data will be
convertible to selected data type. The LotusReader component will always succeed converting Lotus data to
strings. However, it may fail if invalid conversion is attempted. For example attemt to convert Integer to Date data
type would result in a data conversion exception and the whole reading process would fail.

If you are extracting internal metadata, this was the last page of the Lotus Notes metadata extraction wizard.
Clicking Finish will add internal metadata to the currently opened graph. In case you were extracting external
metadata, on the following page you will be asked to specify the location to store the extracted metadata.

Dynamic Metadata

In addition to the metadata created or extracted using Clover ETL Designer, you can also write metadata definition
inthe Sour cetab of the Graph Editor pane. Unlike the metadata defined in Clover ETL Designer, such metadata
written in the Sour ce tab cannot be edited in Clover ETL Designer.

To define the metadata in the Sour ce tab, open this tab and write there the following:

<Met adat a i d="Your Met adat al d" connecti on=" Your Connecti onToDB"

sql Query="Your Query"/ >

Specify a unique expression for Your Met adat al d (e.g. DynamicMetadatal) and an id of apreviously created
DB connection that should be used to connect to DB as Your Connect i onToDB. Type the query that will be
used to extract metadatafrom DB as Your Quer y (e.g. select * from myTable).

In order to speed up the metadata extraction, add the clause " wher e 1=0" or "and 1=0" to the query. The
former one should be added to a query with no where condition and the latter clause should be added to the query
which aready contains" wher e ... " expression. Thisway only metadata are extracted and no datawill beread.

Remember that such metadata are generated dynamically at runtime only. Its fields cannot be viewed or modified
in metadata editor in Clover ETL Designer.
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Reading Metadata from Special Sources

In the similar way like the dynamic metadata mentioned in the previous section, another metadata definitions can
also be used in the Sour ce tab of the Graph Editor pane.

Remember that neither these metadata can be edited in Clover ETL Designer.

In addition to the simplest form that defines externa (shared) metadata (fi | eURL="${ META DI R}/
nmet adat af i | e. f mt ") inthe source code of the graph, you can use more complicated URL swhich also define
paths to other external (shared) metadata in the Sour ce tab.

For example:

<Met adata fil eURL="zi p: (${ META DI R}\ del i m t ed. zi p) #del i m t ed/ enpl oyees. fnt "
i d="Met adat a0"/ >

or:

<Metadata fileURL="ftp://guest:guest @ocal host: 21/ enpl oyees. fnt"
i d="Met adat a0"/ >

Such expressions can specify the sources from which the external (shared) metadata should be loaded and linked
to the graph.
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Creating Database Table from Metadata and Database
Connection
Asthe last option, you can also create a database table on the basis of metadata (both internal and external).

When you select the Cr eate database table item from each of the two context menus (called out from the Outline
pane and/or Graph Editor), awizard with a SQL query that can create database table opens.

: S i)
et .
Create database table E

Create database table

DB connection [S{CONN_DIR}!sttgrE‘cfg (id:Coennection0) ']

create table Orders ( -
OrderID REAL,
CustomerID VARCHAR(E80),
EmployeeID INTEGER,
OrderDate DATE,
RequiredDate DATE,
ShippedDate DATE,
ShipVia INTEGER,
Freight REAL,

ShipName VARCHAR(S0),
ShiphAddress VARCHAR (20),
ShipCity VARCHAR(30),

ShipRegion VARCHAR(E20),
ShipPostalCode VARCHAR (20),
ShipCountry VARCHAR (20)

.;:':7:;. [ Execute ] l Close I

Figure 19.19. Creating Database Table from Metadata and Database Connection
Y ou can edit the contents of thiswindow if you want.

When you select some connection to a database. For more details see Chapter 20, Database
Connections (p. 150). Such database table will be created.

On the next page we present two tables with an overview of conversion from Clover datatypesto SQL (database)
data types.

If multiple SQL types are listed, actual syntax depends on particular metadata (size for fixed-length
field, length, scale, etc.).
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Table 19.15. CloverETL-to-SQL Data Types Transformation Table (Part I)

DB type DB2 & Derby I nfor mix MySQL MSSQL M SSQL
Clover type 2000-2005 2008
boolean SMALLINT BOOLEAN TINYINT(2) BIT BIT
VARCHAR(80) [BYTE VARBINARY (80Y¥ ARBINARY (80) VARBINARY (80
vt FOR BIT DATA
e
y CHAR(n) FOR BINARY (n) BINARY (n) BINARY (n)
BIT DATA
VARCHAR(80) [BYTE VARBINARY (80¥ ARBINARY (80) VARBINARY (80
FOR BIT DATA
chyte
CHAR(n) FOR BINARY (n) BINARY (n) BINARY (n)
BIT DATA
TIMESTAMP  [DATETIME DATETIME DATETIME DATETIME
YEAR TO
SECOND
dat DATE DATE YEAR DATE
ate
TIME DATETIME DATE TIME
HOUR TO
SECOND
TIME
DECIMAL DECIMAL DECIMAL DECIMAL DECIMAL
decimal DECIMAL (p) DECIMAL(p) DECIMAL(p) |DECIMAL(p) DECIMAL(p)
DECIMAL(p,s) |DECIMAL(p,s) |[DECIMAL(p,s) [DECIMAL(p,s) |DECIMAL(p,S)
integer INTEGER INTEGER INT INT INT
long BIGINT INT8 BIGINT BIGINT BIGINT
number DOUBLE FLOAT DOUBLE FLOAT FLOAT
gri VARCHAR(80) [VARCHAR(80) |VARCHAR(80) [VARCHAR(80) |VARCHAR(80)
rin
g CHAR(n) CHAR(n) CHAR(n) CHAR(n) CHAR(n)

Table 19.16. CloverETL-to-SQL Data Types Transformation Table (Part Il)

DB type Oracle PostgreSQL SQLite Sybase Generic
Clover type

boolean SMALLINT BOOLEAN BOOLEAN BIT BOOLEAN

byte RAW(80) BYTEA VARBINARY (80¥ ARBINARY (80) VARBINARY (80
RAW(n) VARBINARY (80BINARY (n) BINARY (n)

chyte RAW(80) BYTEA VARBINARY (80Y ARBINARY (80) VARBINARY (80
RAW(n) BINARY (n) BINARY (n) BINARY (n)
TIMESTAMP  [TIMESTAMP  |TIMESTAMP [DATETIME TIMESTAMP

date DATE DATE DATE DATE DATE

TIME TIME TIME TIME

DECIMAL NUMERIC DECIMAL DECIMAL DECIMAL

decimal DECIMAL (p) NUMERIC(p) DECIMAL(p) |DECIMAL(p) DECIMAL(p)
DECIMAL(p,s) |NUMERIC(p,s) |DECIMAL(p,s) |DECIMAL(p,s) |DECIMAL(p,s)
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DB type Oracle PostgreSQL SQLite Sybase Generic
Clover type
integer INTEGER INTEGER INTEGER INT INTEGER
long NUMBER(11,0) |BIGINT BIGINT BIGINT BIGINT
number FLOAT REAL NUMERIC FLOAT FLOAT

string

VARCHAR2(80) [VARCHAR(80) |VARCHAR(80) [VARCHAR(80) |VARCHAR(80)
CHAR(N) CHAR(N) CHAR(n) CHAR(n) CHAR(N)

Revised: 2010-07-30

Metadata Editor

Metadata editor isavisual tool for editing metadata.

Opening Metadata Editor

Metadata Editor opens during creation of metadata from flat file (the two upper panes), database or when you
create metadata by hand.

You can aso open M etadata Editor to edit any existing metadata.

If you want to edit any metadata assigned to an edge (both internal and external), you can do it in the Graph
Editor panein one of the following ways:

« Double-click the edge.
» Select the edge and press Enter.
¢ Right-click the edge and select Edit from the context menu.

If you want to edit any metadata (both internal and external), you can do it after expanding the M etadata
category in the Outline pane:

* Double-click the metadata item.
« Select the metadata item and press Enter.
* Right-click the metadata item and select Edit from the context menu.

If you want to edit any external (shared) metadata from any project, you can do it after expanding the meta
subfolder in the Navigator pane:

* Double-click the metadatafile.

» Select the metadata file and press Enter.

* Right-click the metadatafile and select Open With — Clover ETL Metadata Editor from the context menu.

Basics of Metadata Editor

We assume that you aready know how to open M etadata Editor . For information you can see Opening Metadata
Editor (p. 140).

Here we will describe the appearance of M etadata Editor.

In this editor you can see buttons on the left, two panes and one filter text area:
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» On the left side of the diaog, there are six buttons (down from the top) - for adding or removing fields, for
moving one or more fields to top, up, down or bottom. Above these buttons, there are two arrows (for undoing
and redoing, from left to right).

* The pane on the left will be called the Record pane.

See Record Pane (p. 142) for more detailed information.

* That on theright will be called the Details pane.

See Details Pane (p. 143) for more detailed information.

 Inthe Filter text area, you can type any expression you want to search among the fields of the Record pane.
Note that thisis case sensitive.

In the Record pane, you can see an overview of information about the record as a whole and also the list of its
fields with delimiters, sizes or both.

The contents of the Details pane changes in accordance with the row selected in the Record pane:
« If thefirst row is selected, details about the record are displayed in the Details pane.
See Record Details (p. 143) for more detailed information.
« If other row is selected, details about selected field are displayed in the Details pane.
See Field Details (p. 144) for more detailed information.
Below you can see an example of delimited metadata and another one of fixed length metadata. Mixed metadata
would be a combination of both cases. For some field names delimiter would be defined and no size would be

specified, whereasfor others size would be defined and no delimiter would be specified or both would be defined.
To create such ametadata, you must do it by hand.

2 Edit external metadata [SE] & |
Modifications of the metadata will be stored in the metadata configuration file m

External metadata: meta/delimited/orders.fmt

= uf.’ Show whitespace chars
T |2 Name Type Delimiter * || Field: RequiredDate
= 1 Record: Orders delimited |
= 1  OrdeldD number Property Value i
& 2 CustomerlD string Basic
i 3 EmployeelD integer Name RequiredDate
I 4 OrderDate date Type date
= 5  RequiredDate date ~ | 1 Delimiter
6 ShippedDate date - 3 Size
7 ShipVia decimal Nullable true
8 Freight ;g:‘egge’ £ Default 3
9 ShipMame number = Description
10 ShipAddress string Advanced
11 ShipCity string Format dd.MM.yyyy
12  ShipRegion string Locale i
13 ShipPostalCode string q B— m '
14 ShinCanntns chrinn i
Filter: =

Selected field is valid

Attached preview: 150-8850-1 = [Browse... [ Remove

.;:':7:;. OK l | Cancel ‘

Figure 19.20. Metadata Editor for a Delimited File
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= Edit external meta

data

== = ]

=) of
= %6

Me Db |14

Filter:

Attached preview:

Name
Record: ORDERS_DBF

_DELETED_

ORDERID
CUSTOMERID
EMPLOYEEID
ORDERDATE
REQUIREDDA
SHIPPEDDAT
SHIPVIA
FREIGHT
SHIPNAME
SHIPADDRES
SHIPCITY
SHIPREGION
SHIPPOSTAI

Selected field is valid

External metadata: meta/fixlen/ordersDBF frt

Type Size
fixed

string 1
number 20
string 5
number 20
date adl T
date ~ 8
decimal 8
ne [
number -0
string 40
string &0
string 15
string 15
strina n

Modifications of the metadata will be stored in the metadata configuration file

&3

Show whitespace chars

+ || Feld: ORDERDATE
Property Value o
Basic
Name ORDERDATE
Type date
Delimiter
Size 8
Nullable true
Default
Description
Advanced
Format yyyyMMdd
Locale
| - PR .
b
150-8859-1 = [Browse...| Remove
OK ] ‘ Cancel |

Figure 19.21. Metadata Editor for a Fixed Length File

Record Pane

This pane displays an overview of the record as awhole and al itsfields:

» Thefirst row presents an overview of the whole record:

It consists of the following columns:
» The name of the record is displayed in the second column and can be changed there.
* Thetype of the record is displayed in the third column and can be selected as delimited, fixed or mixed.

¢ The other columns display default delimiter which is used as field delimiter that follows each field (except
the last one) in which no other non-default delimiter is defined, the size of the whole record or both. The

delimiter is displayed greyish.

» The other rows except the last one present the list of the record fields:

¢ Thefirst column displays the number of the field. Fields are numbered starting from 1.

* The second column displays the name of the field. It can be changed there. We suggest you only use the
following characters for the field names: [ a- zA- Z0-9_] .

¢ Thethird column displays the data type of the field. One of the data types for metadata can be selected. See
Data Types and Record Types (p. 97) for more information.

¢ The other columns display the delimiter which follows the field displayed in the row, the size of the field
or both the delimiter and size. If the delimiter is displayed greyish, it is the default delimiter, if it is black,

it is non-default delimiter.

» Thelast row presents the last field:

¢ Thefirst three columns are the same as those in other field rows.
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¢ Theother columns display record delimiter which followsthe last field (if it is displayed greyish) or the non-
default delimiter which follows the last field and precedes the record delimiter (if it is displayed black), the
size of thefield or both the delimiter and size.

For detailed information about delimiters see Changing and Defining Delimiters (p. 145).

Details Pane

The contents of the Details pane changes in accordance with the row selected in the Record pane.
* If you select the first row, details about the whole record are displayed.

See Record Details (p. 143).
« If you select other row, details about the selected field are displayed.

See Field Details (p. 144).

Record Details

When the Details pane presents information about the record as awhole, there are displayed its properties.
Basic properties are the following:

* Name. Thisisthe name of the record. It can be changed there.

» Type. Thisisthetype of therecord. One of the following three can be selected: del i mi t ed, f i xed, m xed.
See Record Types (p. 98) for more information.

» Record delimiter. Thisisthe delimiter following the last field meaning the end of the record. It can be changed
there. If the delimiter in the last row of the Record panein its Delimiter column is displayed greyish, it isthis
record delimiter. If it is black, it is other, non-default delimiter defined for the last field which follows it and
precedes the record delimiter.

See Changing and Defining Delimiters (p. 145) for more detailed information.

» Record size. Displayed for fi xed or m xed record type only. This is the length of the record counted in
number of characters. It can be changed there.

» Default delimiter. Displayed for del i mi t ed or m xed record type only. Thisis the delimiter following by
default each field of the record except the last one. It can be changed there. This delimiter is displayed in each
other row (except the last one) of the Record pane in its Delimiter column if it is greyish. If it is black, it is
other, non-default delimiter defined for such afield which overrides the default one and is used instead of it.

See Changing and Defining Delimiters (p. 145) for more detailed information.

» Skip sourcerows. Thisisthe number of records that will be skipped for each input file. If an edge with this
attribute is connected to a Reader, this value overrides the default value of the Number of skipped records
per sour ce attribute, which is 0. If the Number of skipped records per sour ce attribute is not specified, this
number of records are skipped from each input file. If the attribute in the Reader is set to any value, it overrides
this property value. Remember that these two values are not summed.

» Description. This property describes the meaning of the record.
Advanced properties are the following:

» Locale. Thisisthelocae that is used for the whole record. This property can be useful for date formats or for
decimal separator, for example. It can be overriden by the L ocal e specified for individual field.

See Locale (p. 112) for detailed information.
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L ocale sensitivity. Applied for the whole record. It can be overriden by the L ocale sensitivity specified for
individual field (of st ri ng datatype).

See Locale Sensitivity (p. 116) for detailed information.

Null value. This property is set for the whole record. It is used to specify what values of fields should be
processed as nul | . By default, empty field or empty string (" ") are processed as nul | . You can set this
property value to any string of characters that should be interpreted as nul | . All of the other string values
remain unchanged. If you set this property to any non-empty string, empty string or empty field value will
remain to be empty string (" ).

It can be overriden by the value of Null value property of individual field.

Preview attachment. Thisisthefile URL of thefile attached to the metadata. It can be changed there or located
using the Browse... button.

Preview Char set. Thisisthe charset of thefile attached to the metadata. It can be changed there or by selecting
from the combobox.

Preview Attachment Metadata Row. This is the number of the row of the attached file where record field
names are located.

Preview Attachment Sample Data Row. Thisis the number of the row of the attached file from where field
data types are guessed.

Also Custom properties can be defined by clicking the Plus sign button. For example, these properties can be
the following:

charset. Thisis the charset of the record. For example, when metadata are extracted from dBase files, these
properties may be displayed.

dataOffset. Displayed for f i xed or m xed record type only.

Field Details

When the Details pane presents information about afield, there are displayed its properties.

Basic properties are the following:

Name. Thisisthe same field name asin the Record pane.
Type. Thisisthe same data type as in the Record pane.

See Data Types and Record Types (p. 97) for more detailed information.

Delimiter. Thisisthe non-default field delimiter asin the Record pane. If it is empty, default delimiter is used
instead.

See Changing and Defining Delimiters (p. 145) for more detailed information.

Size. Thisisthe same size asin the Record pane.

Nullable. Thiscan bet r ue or f al se. The default valueist r ue. In such acase, the field value can be null.
Otherwise, null values are prohibited and graph fails if null is met.

Default. Thisisthedefault value of thefield. Itisusedif you set the Autofilling property todef aul t _val ue.

See Autofilling Functions (p. 117) for more detailed information.

Length. Displayed for deci mal datatypeonly. For deci mal datatypesyou can optionally defineitslength.
It is the maximum number of digits in this number. The default value is 8.
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See Data Types and Record Types (p. 97) for more detailed information.

Scale. Displayed for deci nal datatype only. For deci mal datatypesyou can optionally define scale. It is
the maximum number of digits following the decimal dot. The default valueis 2.

See Data Types and Record Types (p. 97) for more detailed information.

Description. This property describes the meaning of the selected field.

Advanced properties are the following:

For mat. Format defining the parsing and/or theformatting of abool ean, dat e,deci mal ,i nt eger,| ong,
nunber,andstri ng datafield.

See Data Formats (p. 99) for more information.

Locale. This property can be useful for date formats or for decimal separator, for example. It overrides the
L ocale specified for the whole record.

See Locale (p. 112) for detailed information.

L ocale sensitivity. Displayed for st ri ng datatype only. Isapplied only if Locale is specified for the field or
the whole record. It overrides the L ocale sensitivity specified for the whole record.

See Locale Sensitivity (p. 116) for detailed information.

Null value. This property can be set up to specify what values of fields should be processed as nul | . By
default, empty field or empty string (" ") are processed as nul | . You can set this property value to any string
of characters that should be interpreted as nul | . All of the other string values remain unchanged. If you set
this property to any non-empty string, empty string or empty field value will remain to be empty string (" " ).

It overrides the value of Null value property of the whole record.

Autofilling. If defined, field marked asaut of i | | i ng isfilled with avalue by one of the functionslisted in
the Autofilling Functions (p. 117) section.

Shift. Thisisthe gap between the end of one field and the start of the next one when the fields are part of fixed
or mixed record and their sizes are set to some value.

EOF asdeimiter. Thiscan be set to true or fal se according to whether EOF character isused asdelimiter. It can
be useful when your file does not end with any other delimiter. If you did not set this property to true, run of the
graph with such data file would fail (by default it isfalse). Displayed in delimited or mixed data records only.

Changing and Defining Delimiters

Y ou can see the numbersin the first column of the Record pane of the M etadata Editor. These are the numbers
of individual record fields. The field names corresponding to these numbers are displayed in the second column
(Name column). The delimiters corresponding to these fields are displayed in the fourth column (Delimiter
column) of the Record pane.

If the delimiter in this Delimiter column of the Record pane is greyish, this means that the default delimiter is
used. If you look at the Delimiter row in the Details pane on the right side from the Record pane, you will see
that thisrow is empty.

Note

Remember that the first row of the Record pane displays the information about the record as a
whole instead of about itsfields. Field numbers, field names, their types, delimiters and/or sizes are
displayed starting from the second row. For this reason, if you click the first row of the Record
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pane, information about the whole record instead of any individual field will be displayed in the
Details pane.
Y ou can do the following:
» changerecord delimiter

See Changing Record Delimiter (p. 147) for more information.

» change default delimiter

See Changing Default Delimiter (p. 148) for more information.
 define other, non-default delimiter

See Defining Non-Default Delimiter for a Field (p. 148) for more information.
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I mportant

* Multiple delimiters

If you have records with multiple delimiters (for example: John; Smi t h\ 30000, London|
Baker Street),you can specify default delimiter as follows:

Type al these delimiters as a sequence separated by \ \ | . The sequence does not contain white
spaces.

For the example above there would be , \\ | ; \\ | |\ \ | \'\ as the default delimiter. Note that
double backslashes stand for single backslash as delimiter.

The same can be used for any other delimiter, also for record delimiter and/or non-default
delimiter.

For example, record delimiter can be the following:
\nm\\|\r\n
Remember also that you can have delimiter as a part of field value of flat files if you set the

Quoted string attribute of Univer salDataReader tot r ue and surround thefield containing such
delimiter by quotes. For example, if you have records with comma as field delimiter, you can

process the following as one field:
"John, Sni t h"

* CTL expression delimiters

If you need to use any non-printable delimiter, you can write it down as a CTL expression. For

example, you can type the following sequence as the delimiter in your metadata:

\u0014

Such expressions consist of the unicode \ uxxxx code with no quotation marks around. Please
note that each backslash character '\' contained in the input data will actually be doubled when

viewed. Thus, you will see"\\" in your metadata.

I mportant

Java-style Unicode expressions

Remember that (since version 3.0 of CloverETL) you can also use the Java-style Unicode

expressions anyway in CloverETL (except in URL attributes).

Y ou may use one or more Java-style Unicode expressions (for example, like thisone): \ u0014.

Such expressions consist of series of the\ uxxxx codes of characters.

They may also serve as delimiter (like CTL expression shown above, without any quotes):

\u0014

Changing Record Delimiter

If you want to change the record delimiter for any other value, you can do it in the following way:

* Click thefirst row in the Record pane of the M etadata Editor.
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After that, there will appear record properties in the Details pane. Among them, there will be the Record
delimiter property. Change this delimiter for any other value.

Such new value of record delimiter will appear in the last row of the Record pane instead of the previous value
of record delimiter. It will again be displayed greyish.

I mportant

Remember that if you tried to change the record delimiter by changing the value displayed in the
last row of the Record pane, you would not change the record delimiter. Thisway, you would only
define other delimiter following the last field and preceding the record delimiter!

Changing Default Delimiter

If you want to change the default delimiter for any other value, you can do it in one of the following two ways:

Click any column of the first row in the Record pane of the Metadata Editor. After that, there will appear
record properties in the Details pane. Among them, there will be the Default delimiter property. Change this
delimiter for any other value.

Such new value of default delimiter will appear in the rows of the Record pane where default delimiter has
been used instead of the previous value of default delimiter. These values will again be displayed greyish.

Click the Delimiter column of the first row in the Record pane of the M etadata Editor. After that, you only
need to replace the value of this cell by any other value.

Change this delimiter for any other value.

Such new value will appear both in the Default delimiter row of the Details pane and in the rows of the Record
panewhere default delimiter has been used instead of the previous value of such default delimiter. These values
will again be displayed greyish.

Defining Non-Default Delimiter for a Field

If you want to replace the default delimiter value by any other value for any of the record fields, you can do it
in one of the following two ways:

Click any column of the row of such field in the Record pane of the M etadata Editor. After that, there will
appear the properties of such field in the Details pane. Among them, there will be the Delimiter property. It
will be empty if default delimiter has been used. Type there any value of this property.

Such new character(s) will override the default delimiter and will be used as the delimiter between the field in
the same row and the field in the following row.

Click the Delimiter column of therow of such field inthe Record pane and replace it by any other character(s).

Such new character(s) will override the default delimiter and will be used as the delimiter between the field
in the same row and the field in the following row. Such non-default delimiter will also be displayed in the
Delimiter row of the Details pane, which was empty if default delimiter had been used.

I mportant

Remember that if you defined any other delimiter for the last field in any of the two ways described
now, such non-default delimiter would not override the record delimiter. It would only append its
valueto the last field of the record and would be located between the last field and before the record
delimiter.
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Editing Metadata in the Source Code

Y ou can a'so edit metadata in the source code:

« If you want to edit inter nal metadata, their definition can be displayed in the Sour ce tab of the Graph Editor
pane.

« If youwant to edit exter nal metadata, right-click the metadata file item in the Navigator pane and select Open
With - Text Editor from the context menu. The file contents will open in the Graph Editor pane.
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If you want to parse data, you need to have some sources of data. Sometimes you get data from files, in other
cases from databases or other data sources.

Now we will describe how you can work with the resources that are not files. In order to work with them, you
need to make a connection to such data sources. By now we will describe only how to work with databases, some
of the more advanced data sources using connections will be described later.

When you want to work with databases, you can do it in two following ways:. Either you have a client on your
computer that connects with a database |ocated on some server by means of some client utility . The other way is
to use aJDBC driver. Now we will describe the database connections that use some JDBC drivers. The other way
(client-server architecture) will be described |ater when we are talking about components.

As in the case of metadata, database connections can be internal or external (shared). You can create them in
two ways.

Each database connection can be created as:

 Internal: See Internal Database Connections (p. 150).

Internal database connection can be:

o Externalized: See Externalizing Internal Database Connections (p. 151).

» Exported: See Exporting Internal Database Connections (p. 152).

» External (shared): See External (Shared) Database Connections (p. 153).

External (shared) database connection can be;

e Linked to the graph: See Linking External (Shared) Database Connections (p. 153).

* Internalized: See Internalizing External (Shared) Database Connections (p. 153).

Database Connection Wizard is described in Database Connection Wizard (p. 154).

Access password can be encrypted. See Encrypting the Access Password (p. 157).

Database connection can serve asresource for creating metadata. See Browsing Database and Extracting Metadata
from Database Tables (p. 158).

Remember that you can aso create database table directly from metadata. See Create Database Table from
Metadata (p. 138).

Internal Database Connections

As mentioned above about metadata, also internal database connections are part of a graph, they are contained in
it and can be seen in its source tab. This property is common for all internal structures.

Creating Internal Database Connections

If you want to create an internal database connection, you must do it in the Outline pane by selecting the
Connectionsitem, right-clicking this item, selecting Connections - Create DB connection.
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Figure 20.1. Creating Internal Database Connection

A Database connection wizard opens. (Y ou can also open this wizard when selecting some DB connection item
in the Outline pane and pressing Enter.)

See Database Connection Wizard (p. 154) for detailed information about how database connection should be
created.

When all attributes of the connection has been set, you can validate your connection by clicking the Validate
connection button.

After clicking Finish, your internal database connection has been created.

Externalizing Internal Database Connections

After you have created internal database connection as a part of a graph, you have it in your graph. Once it is
contained and visible in the graph, you may want to convert it into external (shared) database connection. Thus,
you would be able to use the same database connection for more graphs (more graphs would share the connection).

Y ou can externalize any internal connection item into external (shared) file by right-clicking an internal connection
item in the Outline pane and selecting Exter nalize connection from the context menu. After doing that, a new
wizard will open in which the conn folder of your project is offered as the location for this new external (shared)
connection configuration file and then you can click OK. If you want (the file with the same name may already
exist), you can change the offered name of the connection configuration file.

After that, the internal connection item disappears from the Outline pane Connections group, but, at the same
location, there appears aready linked the newly created external (shared) connection configuration file. The same
configuration file appears in the conn subfolder of the project and it can be seen in the Navigator pane.

Y ou can even externalize multiple internal connection items at once. To do this, select them in the Outline pane
and, after right-click, select Exter nalize connection from the context menu. After doing that, a new wizard will
open in which the conn folder of your project will be offered as the location for the first of the selected internal
connection items and then you can click OK. The same wizard will open for each the selected connection items
until they are all externalized. If you want (the file with the same name may aready exist), you can change the
offered name of any connection configuration file.
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Y ou can choose adjacent connection items when you press Shift and move the Down Cursor or the Up Cur sor
key. If you want to choose non-adjacent items, use Ctrl+Click at each of the desired connection items instead.

The sameisvalid for both database and JM S connections.
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Figure 20.2. Externalizing Internal Database Connection

After that, the internal file disappears from the Outline pane connections folder, but, at the same location, anewly
created configuration file appears.

The same configuration file appears in the conn subfolder in the Navigator pane.

Exporting Internal Database Connections

This case is somewhat similar to that of externalizing internal database connection. You create a connection
configuration file that is outside the graph in the same way as an externalized connection, but such afile is no
longer linked to the original graph. Subsequently you can use such afile in other graphs as an external (shared)
connection configuration file as mentioned in the previous sections.

Y ou can export an internal database connection into an external (shared) one by right-clicking one of the internal
database connection items in the Outline pane and selecting Export connection from the context menu. The
conn folder of the corresponding project will be offered for the newly created external file. Y ou can also give the
file any other name than the offered and you create the file by clicking Finish.

After that, the Outline pane connection folder remains the same, but in the conn folder in the Navigator pane
the newly created connection configuration file appears.

Y ou can even export more selected internal database connectionsin asimilar way asit is described in the previous
section about externalizing.
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External (Shared) Database Connections

As mentioned above, external (shared) database connections are connections that can be used in multiple graphs.
They are stored outside the graphs and that is why graphs can share them.

Creating External (Shared) Database Connections

If you want to create an external (shared) database connection, you must select File — New - Other... from the
main menu, expand the Clover ETL category and either click the Database Connection item and then Next, or
double-click the Database Connection item. The Database Connection Wizard will then open.

Then you must specify the properties of the external (shared) database connection in the same way as in the
case of internal one. See Database Connection Wizard (p. 154) for detailed information about how database
connections should be created.

When all properties of the connection has been set, you can validate your connection by clicking the Validate
connection button.

After clicking Next, you will select the project, its conn subfolder, choose the name for your external database
connection file, and click Finish.

Linking External (Shared) Database Connections

After their creation (see previous section and Database Connection Wizard (p. 154)) external (shared) database
connections can be linked to each graph in which they should be used. You need to right-click either the
Connections group or any of its items and select Connections — Link DB connection from the context menu.

After that, a File selection wizard displaying the project content will open. Y ou must expand the conn folder in
thiswizard and select the desired connection configuration file from all the files contained in this wizard.

You can even link multiple external (shared) connection configuration files at once. To do this, right-click either

the Connectionsgroup or any of itsitemsand select Connections — Link DB connection from the context menu.
After that, a File selection wizard displaying the project content will open. Y ou must expand the conn folder in
this wizard and select the desired connection configuration files from all the files contained in this wizard. You
can select adjacent file items when you press Shift and move the Down Cursor or the Up Cursor key. If you
want to select non-adjacent items, use Ctrl+Click at each of the desired file items instead.

The sameisvalid for both database and JM 'S connections.

Internalizing External (Shared) Database Connections

Once you have created and linked an external (shared) connection, if you want to put it into the graph, you need
to convert it to an internal connection. In such a case you would see the connection structure in the graph itself.

You can convert any external (shared) connection configuration file into internal connection by right-clicking
the linked external (shared) connection item in the Outline pane and clicking I nternalize connection from the
context menu.

Y ou can eveninternalize multiple linked external (shared) connection configuration filesat once. To do this, select
the desired linked external (shared) connection items in the Outline pane. Y ou can select adjacent items when
you press Shift and move the Down Cursor or the Up Cursor key. If you want to select non-adjacent items, use
Ctrl+Click at each of the desired items instead.

After that, the selected linked external (shared) connection items disappear from the Outline pane Connections
group, but, at the same location, newly created internal connection items appear.
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However, the original external (shared) connection configuration files still remain in the conn subfolder what
can be seen in the Navigator pane.

The sameisvalid for both database and JM S connections.
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Figure 20.3. Internalizing External (Shared) Database Connection

Database Connection Wizard

Thiswizard consists of two tabs: Basic properties and Advanced properties

In the Basic properties tab of the Database connection wizard, you must specify the name of the connection,
type your User name, your access Password and URL of the database connection (hostname, database name or
other properties) or INDI. Y ou can a so decide whether you want to encrypt the access password by checking the
checkbox. Y ou need to set the JDBC specific property; you can use the default one, however, it may not do al
that you want. By setting JDBC specific you can dlightly change the behaviors of the connection such as different
data type conversion, getting auto-generated keys, etc.

Database connection is optimized due to this attribute. JDBC specific adjusts the connection for the best co-
operation with the given type of database.

You can also select some built-in connections. Now the following connections are built in CloverETL:
Derby, Firebird, Microsoft SQL Server (for Microsoft SQL Server 2008 or Microsoft SQL Server
2000-2005 specific), MySQL, Oracle, PostgreSQL, Sybase, and SQLite. After selecting one of
them, you can see in the connection code one of the following expressions. dat abase="DERBY",
dat abase="FI| REBI RD", dat abase="MSSQ.", database="MySQ.", database="CORACLE",
dat abase="POSTGRE", dat abase=" SYBASE", or dat abase="SQ.I TE", respectively.

I mportant
L

Thesun. j dbc. odbc. JdbcOdbcDri ver driver should only be used asthe last resort. It is not
astandard way of connecting to adatabase. Choose it only if other direct JDBC drivers do not work.
Moreover, mind using a proper ODBC version which suits your Clover - either 32 or 64 bit.

When creating a new database connection, you can choose to use an existing one (either internal and external)
that isalready linked to the graph by selecting it from the Connection list menu. Y ou can also load some external
(non-linked) connection from connection configuration file by clicking the L oad from file button.
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Figure 20.4. Database Connection Wizard
All attributes will be changed in a corresponding way.

If you want to use some other driver (that is not built-in), you can use one of the Available drivers. If the desired
JDBC driver isnot inthelist, you can add it by clicking the Plussign located on the right side of thewizard ("L oad
driver from JAR"). Then you can to locate the driver and confirm its selection. The result can look as follows:
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Figure 20.5. Adding a New JDBC Driver into the List of Available Drivers
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If necessary, you can also add another JAR to the driver classpath (Add JAR to driver classpath). For example,
some databases may need their license be added as well as the driver.

Y ou can also add some property (Add user-defined property).
Note that you can also remove a driver from the list (Remove selected) by clicking the Minus sign.

Aswas mentioned already, Clover ETL already providesfollowing built-in JDBC driversthat aredisplayed in the
list of available drivers. They arethe JDBC driversfor Der by, Firebird, Microsoft SQL Server 2008, MySQL,
Oracle, PostgreSQL, SQL ite, and Sybase databases.

Y ou can choose any JDBC driver from the list of available drivers. By clicking any of them, a connection string
hint appears in the URL text area. Y ou only need to modify the connection. Y ou can also specify JNDI.

I mportant
Remember that Clover ETL supports JDBC 3 drivers and higher.

Once you have selected the driver from the list, you only need to type your username and password for connecting
to the database. Y ou &l so need to change the "hostname” to its correct name. Y ou must al so type the right database
name instead of the "database” filler word. Some other drivers provide different URLSs that must be changed in
adifferent way. You can also load an existing connection from one of the existing configuration files. You can
set up the IDBC specific property, or use the default one, however, it may not do all that you want. By setting
JDBC specific you can dlightly change the selected connection behavior such as different data type conversion,
getting auto-generated keys, etc.

Database connections are optimized based on this attribute. JDBC specific adjusts the connection for the best co-
operation with the given type of database.

In addition to the Basic pr opertiestab desribed above, the Database connection wizard al so offersthe Advanced
propertiestab. If you switch to this tab, you can specify some other properties of the selected connection:

» threadSafeConnection

By default, itissettot r ue. Inthisdefault setting, each thread getsits own connection so asto prevent problems
when more components converse with DB through the same connection object which is not thread safe.

» transactionlsolation

Allows to specify certain transaction isolation level. More details can be found here: http://java.sun.com/
j2se/1.6.0/docsapi/javal/sgl/Connection.html. Possible values of this attribute are the following numbers:

* 0 (TRANSACTI ON_NONE).
A constant indicating that transactions are not supported.
« 1 (TRANSACTI ON_READ_UNCOWM TTED).

A constant indicating that dirty reads, non-repeatable reads and phantom reads can occur. This level alows
arow changed by one transaction to be read by another transaction before any changesin that row have been
committed (a"dirty read"). If any of the changes are rolled back, the second transaction will have retrieved
aninvalid row.

This is the default value for DB2, Derby, Informix, MySQL, MS SQL Server 2008, MS SQL Server
2000-2005, PostgreSQL , and SQL ite specifics.

Thisvalueis also used as default when JDBC specific called Genericis used.
+ 2 (TRANSACTI ON_READ COWM TTED).

A constant indicating that dirty reads are prevented; non-repeatabl e reads and phantom reads can occur. This
level only prohibits a transaction from reading a row with uncommitted changesin it.
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Thisisthe default value for Oracle and Sybase specifics.
« 4 (TRANSACTI ON_REPEATABLE_READ).

A constant indicating that dirty reads and non-repeatabl e reads are prevented; phantom reads can occur. This
level prohibits a transaction from reading a row with uncommitted changes in it, and it aso prohibits the
situation where one transaction reads a row, a second transaction alters the row, and the first transaction
rereads the row, getting different values the second time (a"non-repeatable read").

« 8 (TRANSACTI ON_SERI ALI ZABLE).

A congtant indicating that dirty reads, non-repeatable reads and phantom reads are prevented. This level
includesthe prohibitionsin TRANSACTI ON_REPEATABLE_READ and further prohibitsthe situation where
onetransaction readsall rowsthat satisfy a"wher e" condition, asecond transaction insertsarow that satisfies
that "wher e" condition, and the first transaction rereads for the same condition, retrieving the additional
"phantom™ row in the second read.

+ holdability

Allows to specify holdability of Resul t Set objects created using the Connect i on. More details can be
found here: http://java.sun.com/j2se/1.6.0/docs/api/javalsal/ResultSet.html. Possible options are the following:

+ 1 (HOLD_CURSORS_OVER COWM T).

The constant indicating that Resul t Set objects should not be closed when the method
Connection.comit iscalled

Thisisthe default value for Informix and MS SQL Server 2008 specifics.
e 2 (CLOSE_CURSORS_AT_COWM T).

The constant indicating that Result Set objects should be closed when the method
Connection. conmi t iscalled.

This is the default value for DB2, Derby, MS SQL Server 2000-2005, MySQL, Oracle, PostgreSQL,
SQLite, and Sybase specifics.

Thisvalueis also used as default when JDBC specific called Genericis used.

Encrypting the Access Password

If you do not encrypt your access password, it remains stored and visible in the configuration file (shared
connection) or in the graph itself (internal connection). Thus, the access password can be visable in either of these
two locations.

Of course, thiswould not present any problemif you werethe only onewho had accessto your graph and computer.
But if this is not the case then it would be wise to encrypt it, since the password allows access to the database
in question.

So, in case you want and need to give someone any of your graphs, you need not give him or her the access
password to the whole database. Thisiswhy it is possible to encrypt your access password. Without this option,
you would be at great risk of someintrusion into your database or of some other damage from whoever who could
get this access password.

Thus, it is important and possible that you give him or her the graph with the access password encrypted. This
way, they would not be able to simply extract your password.

In order to hide your access password, you must select the Encrypt password checkbox in the Database
connection wizard, typing anew (encrypting) password to encrypt the original (now encrypted) access password
and finally clicking the Finish button.
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This setting will prevent you from running the graph by choosing Run as - Clover ETL graph. To runthe graph,
you must use the Run Configurations wizard. There, in the Main tab, you must type or find by browsing, the
name of the project, the graph name, and parameter file. Then, type in the Password text area the encrypting
password. The access password cannot be read now, it has been already encrypted and cannot be seen either in
the configuration file or the graph.
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Figure 20.6. Running a Graph with the Password Encrypted

If you should want to return to your access password, you can do it by typing the encrypting password into the
Database connection wizard and clicking Finish.

Browsing Database and Extracting Metadata from Database
Tables

As you could see above (see Externalizing Internal Database Connections (p. 151) and Internalizing External
(Shared) Database Connections(p. 153)), in both of these cases the context menu contains two interesting items:
the Browse database and New metadata items. These give you the opportunity to browse a database (if your
connection is valid) and/or extract metadata from some selected database table. Such metadata will be internal
only, but you can later externalize and/or export them.

I mportant
w

Remember that you can also create a database table directly from metadata. See Create Database
Table from Metadata (p. 138).
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For receiving JMS messages you need JM S connections. Like metadata, parameters and database connections,
these can aso be internal or external (shared).

Each JM'S connection can be created as:

* Internal: See Internal IMS Connections (p. 159).

Internal IM S connection can be:

» Externalized: See Externalizing Internal IM S Connections (p. 159).

* Exported: See Exporting Internal JIM S Connections (p. 160).

» External (shared): See External (Shared) JM S Connections (p. 161).

External (shared) JM S connection can be:

¢ Linked to the graph: See Linking External (Shared) JM S Connection (p. 161).

 Internalized: See Internalizing External (Shared) JMS Connections (p. 161).

Edit JIM S Connection Wizard is described in Edit IMS Connection Wizard (p. 162).

Authentication password can be encrypted. See Encrypting the Authentication Password (p. 163).

Internal JMS Connections

As mentioned above in case for other tools (metadata, database connections and parameters), also internal IMS
connections are part of agraph, they are contained in it and can be seenin its source tab. This property iscommon
for all internal structures.

Creating Internal JMS Connections

If you want to create an internal JM S connection, you must do it in the Outline pane by selecting the Connections

item, right-clicking thisitem, selecting Connections — Create JM Sconnection. An Edit JM Sconnection wizard
opens. You can define the IMS connection in this wizard. Its appearance and the way how you must set up the
connection are described in Edit IMS Connection Wizard (p. 162).

Externalizing Internal JMS Connections

Once you have created internal IMS connection as a part of a graph, you may want to convert it into external
(shared) JM'S connection. This gives you the ability to use the same JM S connection across multiple graphs.

You can externalize any internal connection item into an external (shared) file by right-clicking an internal
connection item in the Outline pane and selecting Exter nalize connection from the context menu. After doing
that, a new wizard will open in which the conn folder of your project is offered as the location for this new
external (shared) connection configuration file and then you can click OK. If you want (afile with the same name
may already exist), you can change the suggested name of the connection configuration file.

After that, the internal connection item disappears from the Outline pane Connections group, but, at the same
location, there appears, already linked, the newly created external (shared) connection. The same configuration
file appearsin the conn subfolder of the project and it can be seen in the Navigator pane.

Y ou can even externalize multiple internal connection items at once. To do this, select them in the Outline pane
and, after right-click, select Exter nalize connection from the context menu. After doing that, a new wizard will
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open in which the conn folder of your project will be offered as the location for the first of the selected internal
connection items and then you can click OK . The samewizard will open for each of the selected connection items
until they are al externalized. If you want (a file with the same name may aready exist), you can change the
suggested name of any connection configuration file.

Y ou can choose adjacent connection items when you press Shift and move the Down Cursor or the Up Cur sor
key. If you want to choose non-adjacent items, use Ctrl+Click at each of the desired connection items instead.

The sameisvalid for both database and IM 'S connections.

Exporting Internal JIMS Connections

This caseis somewhat similar to that of externalizing internal IM S connection. But, while you create aconnection
configuration file that is outside the graph in the same way as externalizing, the file is not linked to the original
graph. Only the connection configuration file is being created. Subsequently you can use such a file for more
graphs as an external (shared) connection configuration file as mentioned in the previous sections.

You can export internal IMS connection into external (shared) one by right-clicking one of the internal IMS
connection itemsin the Outline pane and clicking Export connection from the context menu. The conn folder
of the corresponding project will be offered for the newly created external file. Y ou can also give thefile any other
name than the offered and you create the file by clicking Finish.

After that, the Outline pane connection folder remains the same, but in the conn folder in the Navigator pane
the newly created connection configuration file appears.

Y ou can export multiple selected internal IMS connectionsin asimilar way to how it is described in the previous
section about externalizing.
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External (Shared) JMS Connections

As mentioned above, external (shared) JMS connections are connections that are usable across multiple graphs.
They are stored outside the graph and that is why they can be shared.

Creating External (Shared) JMS Connections

If you want to create an external (shared) JM S connection, you must select File -~ New - Other ..., expand the
CloverETL item and either click the IM S connection item and then Next, or double-click the IM S Connection
item. An Edit JM S connection wizard opens. See Edit IM S Connection Wizard (p. 162).

When all properties of the connection has been set, you can validate your connection by clicking the Validate
connection button.

After clicking Next, you will select the project, its conn subfolder, choose the name for your external IMS
connection file, and click Finish.

Linking External (Shared) JMS Connection

After their creation (see previous section and Edit IMS Connection Wizard (p. 162)), external (shared)
connections can be linked to any graph that you want them to be used in. Y ou simply need to right-click either the
Connections group or any of itsitems and select Connections — Link JM S connection from the context menu.
After that, a File selection wizard, displaying the project content, will open. Y ou must expand the conn folder
in thiswizard and select the desired connection configuration file.

You can link multiple external (shared) connection configuration files at once. To do this, right-click either the

Connections group or any of itsitems and select Connections — Link JM S connection from the context menu.
After that, a File selection wizard displaying the project content will open. Y ou must expand the conn folder in
thiswizard and sel ect the desired connection configuration files. Y ou can select adjacent fileitemswhen you press
Shift and pressthe Down Cur sor or the Up Cur sor key. If you want to select non-adjacent items, use Ctrl+Click
at each of the desired fileitems instead.

The sameisvalid for both database and JM 'S connections.

Internalizing External (Shared) JMS Connections

Once you have created and linked external (shared) connection, in case you want to put it into the graph, you need
to convert it to an internal connection. In such a case you would see the connection structure in the graph itself.

Y ou can internalize any external (shared) connection configuration file into internal connection by right-clicking
such linked external (shared) connection item in the Outline pane and clicking Inter nalize connection from the
context menu.

Y ou can even internalize multiple linked external (shared) connection configuration filesat once. To do this, select
the desired linked external (shared) connection items in the Outline pane. Y ou can select adjacent items when
you press Shift and then the Down Cursor or the Up Cursor key. If you want to select non-adjacent items, use
Ctrl+Click at each of the desired items instead.

After that, the selected linked external (shared) connection items disappear from the Outline pane Connections
group, but, at the same location, newly created internal connection items appear.

However, the original external (shared) connection configuration files still remain to exist in the conn subfolder
what can be seen in the Navigator pane.

The sameisvalid for both database and JM S connections.
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Edit JMS Connection Wizard

Asyou can seg, the Edit JM S connection wizard contains eight text areas that must be filled by: Name, Initial
context factory class (fully qualified name of the factory class creating the initial context), Libraries, URL,
Connection factory JNDI name (implements j avax. j ns. Connect i onFact ory interface), Destination

JNDI (implements j avax. j ns. Desti nati on interface), User, Password (password to receive and/or
produce the messages).

(Y ou can & so open thiswizard when sel ecting some JM S connection item in the Outline paneand pressing Enter .)

O e

Edit JMS connection

MName

file:C:/Users/ cloveruser/Desktop/eclipse/workspace/ExtExamples/lib/activemg-all-3.2.0 jar L]

I

Libraries

Initial ctx factory class org.apache.activemg.jndi.ActiveMQlnitial ContextFactory
URL vmi//localhost

Connection factory JNDI name  ConnectionFactory

Destination JNDI dynamicQueues/Clover

User

Password

Validate connection

[] Encrypt password

@ ok || concel

Figure 21.1. Edit JMS Connection Wizard

In the Edit JM S connection wizard, you must specify the name of the connection, select necessary libraries
(you can add them by clicking the plus button), specify Initial context factory class (fully qualified
name of the factory class creating the initial context), URL of the connection, Connection factory JNDI
name (implements j avax. j ns. Connect i onFact ory interface), Destination JNDI name (implements
j avax. j nms. Dest i nat i on interface), your authentication username (User) and your authentication password
(Password). Y ou can also decide whether you want to encrypt this authentication password. This can be done by
checking the Encrypt password checkbox. If you are creating the external (shared) JM S connection, you must
select afilename for this external (shared) JMS connection and its location.
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Encrypting the Authentication Password

If you do not encrypt your authentication password, it remains stored and visible in the configuration file (shared
connection) or in the graph itself (internal connection). Thus, the authentication password could be seen in one
of these two locations.

Of course, thiswould not present any problem if you were the only one who had accessto your graph or computer.
But if thisisnot the case then you would bewiseto encrypt your password sinceit provides accessto your database.

So, in case you want or need to give someone any of your graphs, you likely rather not give him or her the
authentication password. This isthe reason why it isimportant to encrypt your authentication password. Without
doing so, you would be at great risk of some intrusion actions or other damage from whoever who could get this
authentication password.

Thus, it isimportant and possible that you give him or her the graph with the authentication password encrypted.
Thisway, no person would be able to receive and/or produce the messages without your permission.

In order to hide your authentication password, you must select Encrypt password by checking the checkbox in
the Edit JM S connection wizard, typing a new (encrypting) password to encrypt the origina (now encrypted)
authentication password and clicking the Finish button.

Y ouwill nolonger be ableto runthe graph by choosing Run as — Clover ETL graph if you encrypt the password.
Instead, to run the graph, you must use the Run Configurations wizard. There, in the Main tab, you must type
or find by browsing the name of the project, its graph name, its parameter file and, most importantly, type the
encrypting password in the Password text area. The authentication password cannot be read now, it has been
already encrypted and cannot be seen either in the configuration file or the graph.

If you should want to return to your authentication password, you can do it by typing the encrypting password
into the JM S connection wizard and clicking Finish.
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To work with a QuickBase database, use the QuickBase connection wizard to define connection parameters first.

)

QuickBase connection

Edit connection properties

Internal connection

Connection name  GOODS

URL https:/fwww.quickbase.com/db/
Username cloveruser@domain.com

Password LTI EITTTT T ITTY Y

Application token | bkev89scgscyub2Sdvd p8fsef

@ [ Fnsh ][ conce |

Figure 22.1. QuickBase Connection Dialog

Giveanameto the connection (Connection name) and sel ect the proper URL . Defaultly, your QuickBase database
allowsonly SSL accessviaAPI.

As the Username fill in the Email Address or the Screen Name of your QuickBase User Profile. The required
Password relates to the user account.

Application token is a string of characters that can be created and assigned to the database. Tokens make it all
but impossible for an unauthorized person to connect to your database.
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To work with Lotus databases a L otus Domino connection needs to be specified first. Lotus Domino connections
can be created as both internal and external. See sections Creating Internal Database Connections (p. 150) and
Creating External (Shared) Database Connections (p. 153) to learn how to create them. The process for Lotus
Domino connectionsis very similar to other Database connections.

=e [
Edit Domino connection
Internal connection
Connection name  lotusMyBooks
Kind Remote Lotus Domino Server instance -
Server 19216812
Username Jane Smith/East/Acme
Password CLTTTITTTTY Y] Encrypt password
Notes,jar
NCSQ.jar filesCi/Users/Jane/Desktop/NCS0 jar e =
Database bookscol.ntf EI
Replica ID
Validate connection
@ ok [ cencel |

Figure 23.1. Lotus Notes Connection Dialog

Give a name to the connection (Connection name) and select the connection Kind. Currently the only Kind
supported isto a Remote L otus Domino Server.

When you are connecting to a remote Lotus server, you need to specify its location in the server field. This can
be either an |P address or the network name of the server.

Connections to any kind of server require a username to be specified. The user name must match a Person
document in the Domino Directory for the server.

You aso have to fill in the password for the selected user. Access password can be encrypted. See Encrypting
the Access Password (p. 157).

For a connection to be established, you are required to provide Lotus libraries for connecting to Lotus Notes.

To connect to remote Lotus Domino server, the Notesjar library can be used. It can be found in the program
directory of any Notes'Domino installation. For example: c:\lotus\domino\Notesjar A light-weight version of
Notes.jar can be provided instead. Thisversion contains only support for remote connectionsand isstored in afile
called NCSO . jar. Thisfile can be found in the Lotus Domino server installation. For example: c:\lotus\domino
\data\domino\java\NCSO.jar

To select a database to read/write data from/to, you can enter the file name of the database in the database field.
Another option is to enter the Replica | D number of the desired database.
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When you are working with Clover ETL Designer, you can also create and use L ookup Tables. Thesetables are
data structures that allow fast access to data stored using a known key or SQL query. This way you can reduce
the need to browse database or datafiles.

Warning

Remember that you should not use lookup tables in the init(), preExecute(), or
post Execut e() functionsof CTL template and the same methods of Javainterfaces.

All data records stored in any lookup table are kept in files, in databases or cached in memory.

Asin the case of metadata an database connections, also lookup tables can be internal or external (shared). You
can create them in two ways.

Each lookup table can be created as:

* Internal: SeeInternal Lookup Tables (p. 167).

Internal lookup tables can be:

o Externalized: See Externalizing Internal Lookup Tables (p. 167).

» Exported: See Exporting Internal Lookup Tables (p. 169).

» External (shared): See External (Shared) L ookup Tables (p. 170).
External (shared) lookup tables can be:

» Linked to the graph: See Linking External (Shared) L ookup Tables (p. 170).

« Internalized: See Internalizing External (Shared) L ookup Tables (p. 171).

Types of lookup tables are the following:

» Simplelookup table: See Simple Lookup Table (p. 172).

» Database lookup table: See Database L ookup Table (p. 175).

* Rangelookup table: See Range Lookup Table (p. 176).

» Persistent lookup table: See Persistent Lookup Table (p. 178).

Aspell lookup table: See Aspell Lookup Table (p. 179).
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Internal Lookup Tables

Internal lookup tables are part of agraph, they are contained in the graph and can be seen in its source tab.

Creating Internal Lookup Tables

If you want to create an internal lookup table, you must do it in the Outline pane by selecting the L ookups item,

right-clicking this item, selecting Lookup tables — Create lookup table. A Lookup table wizard opens. See
Types of Lookup Tables(p. 172). After selecting the lookup table type and clicking Next, you can specify the
properties of the selected lookup table. More details about lookup tables and types of 1ookup tables can be found
in corresponding sections below.

~
= CloverETL - SimpleExamples/graph/graphParametrizedLookup.grf - Eclipse SDK @@Q
File Edit CloverETL MNavigate Search Project Run Window Help
= T M REE ARE R R & (T Clavart il
| ¢l | | | ¥ Java
5 Navigator &2 = B |[E] Project_01_001.grf £ graphParametrizedLookup.grf &2 =8
=R
0 0 0
£4 graphLookupReader.grf - L I“‘a;x: o L - L g 4
£ graphMergeData.grf E 3 d h 4 1
&4 graphNormalizelnline.grf INPUTL JOIN WRITER

£ graphMormalizeTL.grf

£ graphOrdersReformat.grf

£4 graphOrdersReformatExternT)
£4 graphOrdersReformatinline.gi
£4 graphOrdersTLReformat.grf E|

8 - L
= Edit
g Undo
Redo
&
| _ -
1 Lopy
% Outline & Cut 4 Graph | & Source
L& Comp| == Paste = Properties 2 &1 Console| [Z Problems | 7 CloverETL - Reg | B4 CloverETL - Gra | [ CloverETL- Log| — &
& Metad H Delete = -
1) Conng Ex
57 Param Lookup tables 3 Create internal Value
98 Seque Save [#  Link shared lockup table
=) Lookupsree
Motes

[akd

Figure 24.1. Creating Internal Lookup Table

Externalizing Internal Lookup Tables

After you have created an internal lookup table as a part of a graph, you may want to convert it to an external
(shared) lookup table. So that you would be able to use the same lookup table for other graphs.

If you want to externalize internal lookup tableinto external (shared) file, do thefollowing: Right-click the desired
internal lookup table item in the Outline pane within L ookups group, then click Exter nalize lookup table from
the context menu. If your lookup table contains internal metadata, you will see the following wizard.
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W
Externalize metadata E

Save metadata to file

Enter or select the parent folder:

simpleExamples/meta

(=51
= bin -
[z conn
== data-in
== data-out
= data-tmp
(= graph
= lookup
= meta
= seq
= supposed-out
== trans
b‘l Tests

File name: | EETIENED)
Advanced >

@ < Back MNext > Finish Cancel

Figure 24.2. Externalizing Wizard

In this wizard, you will be offered the met a subfolder of your project as well as a filename of the new external
(shared) metadata file to which the internal metadata assigned to the selected lookup table should be externalized.
If you want (a file with the same name may already exist), you can change the suggested name of the external
(shared) metadata file. After clicking Next, a similar wizard for externalizing database connection will be open.
Do the same as for metadata. Finally, the wizard for lookup tables will open. In it, you will be presented with
the | ookup folder of your project as the location for this new external (shared) lookup table file and then you
can click OK. If you want (a file with the same name may already exist), you can change the suggested name
of the lookup table file.

After that, theinternal metadata (and internal connection) and lookup table items disappear from the Outline pane
Metadata (and Connections) and L ookups group, respectively, but, at the same location, new entries appear,
already linked the newly created external (shared) metadata (and connection configuration file) and lookup table
files within the corresponding groups. The same files appear in the net a, conn, and | ookup subfolders of the
project, respectively, and can be seen in the Navigator pane.

If your lookup table contains only external (shared) metadata (and external database connection), only the last
wizard (for externalizing lookup tables) will open. In it, you will be presented with the | ookup folder of your
project asthe location for this new external (shared) lookup tablefile and then you will click OK. If you want (the
file with the same name may already exist), you can rename the offered name of the lookup tablefile.

After theinternal lookup table has been externalized, the internal item disappears from the Outline pane L ookups
group, but, at the samelocation, there appears, already linked, the new lookup tablefileitem. The samefile appears
inthel ookup subfolder of the project and can be seen in the Navigator pane.

Y ou can even externalize multiple internal lookup table items at once. To do this, select them in the Outline pane
and, after right-click, select Exter nalizelookup tablefrom the context menu. The process described above will be
repeated again and again until all the selected lookup tables (along with the metadata and/or connection assigned
to them, if needed) are externalized.

Y ou can choose adjacent lookup table items when you press Shift and then press the Down Cursor or the Up
Cursor key. If you want to choose non-adjacent items, use Ctrl+Click at each of the desired connection items
instead.
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Exporting Internal Lookup Tables

This case is somewhat similar to that of externalizing internal lookup tables, except while you create a lookup
tablefilethat isoutside the graph in the same way asthat of an externalized file, thefileisnot linked to the original
graph. Only an external lookup table file (maybe also metadata and/or connection) is created. Subsequently you
can use such afilein other graphs as an external (shared) lookup table file as mentioned in the previous sections.

Y ou can export internal lookup tableinto external (shared) one by right-clicking some of theinternal lookup tables
items in the Outline pane and clicking Export lookup table from the context menu. The | ookup folder of the
corresponding project will be offered for the newly created external file. Y ou can also give the file any other name
than the suggested and you create the file by clicking Finish.

After that, the Outline pane lookups folder remains the same, but in the | ookup folder in the Navigator pane
the newly created lookup table file appears.

Y ou can export multiple selected internal lookup tablesin asimilar way asit is described in the previous section
about externalizing.
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External (Shared) Lookup Tables

Asmentioned previously, external (shared) lookup tables are able to be shared across multiple graphs. Thisallows
easy access, but removes them from a graph's source

Creating External (Shared) Lookup Tables

In order to create an external (shared) lookup table, select File - New — Other ...

Then you must expand the Clover ETL item and either click the Lookup table item and Next, or double-click
the Lookup table item.

s 222020 ame
Select a wizard —
Creates new shared lookup table
Wizards:
type filter text
4 (= CloverETL -

2 CloverETL Examples Project
2 CloverETL Project

B CloverETL Server Project
Database Connection

£ ETL Graph

£ Fact Table Load

Graph parameter file

IMS Connection

[ Lookup table
? Metadata (Extract from database)
? Metadata (Extract from DBF file)
? Metadata (Extract from flat file)
7 Metadata (Extract from XLS file)
7 Metadata (User defined)

e

3 . S

Figure 24.3. Selecting Lookup Table Item

After that, the New lookup tablewizard opens. See Types of Lookup Tables(p. 172). In thiswizard, you need to
select the desired lookup table type, defineit and confirm. Y ou also need to sel ect the file name of the lookup table
within thel ookup folder. After clicking Finish, your external (shared) database connection has been created.

Linking External (Shared) Lookup Tables

After their creation (see previous sections), external (shared) lookup tables can be linked to multiple graphs. Y ou

need to right-click either the L ookups group or any of itsitems and select L ookup tables — Link shared lookup
table from the context menu. After that, a File selection wizard displaying the project content will open. You
must expand the | ookup folder in thiswizard and select the desired lookup table file from all the files contained
in thiswizard.

Y ou can even link multiple external (shared) lookup tablefilesat once. To do this, right-click either the L ookups

group or any of itsitems and select L ookup tables - Link shared lookup table from the context menu. After
that, a File selection wizard displaying the project content will open. Y ou must expand thel ookup folder in this
wizard and select the desired lookup table files from al the files contained in this wizard. Y ou can select adjacent
file items when you press Shift and press the Down Cursor or the Up Cursor key. If you want to select non-
adjacent items, use Ctrl+Click at each of the desired file items instead.
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Internalizing External (Shared) Lookup Tables

Once you have created and linked external (shared) lookup tablefile, in case you want to put thislookup tableinto
the graph, you need to convert it into internal lookup table. Thus, you could see its structure in the graph itself.

Y ou can internalize any linked external (shared) lookup tablefileinto internal lookup table by right-clicking such
external (shared) lookup table items in the Outline pane and clicking I nternalize connection from the context

menu.

After doing that, the following wizard opens that alows you to decide whether you also want to internalize
metadata assigned to the lookup table and/or its DB connection (in case of Database lookup table).

o 2 2 W

Internalize lookup table - ${LOOKUP_DIR}/streets cfg({LookupTableD) ﬂ

Internalize metadata: S{META_DIR}/Street.fmt

Internalize connection: null

® [ ok ][ cance |

Figure 24.4. Lookup Table Internalization Wizard
When you check the checkboxes or |eave them unchecked, click OK.

After that, the selected linked external (shared) lookup table items disappear from the Outline pane L ookups
group, but, at the same location, newly created internal lookup table items appear. If you have aso decided to
internalize the linked external (shared) metadata assigned to the lookup table, their item is converted to internal
metadata item what can be seen in the M etadata group of the Outline pane.

However, the original external (shared) lookup table file still remains to exist in thel ookup subfolder. You can
seeit in thisfolder in the Navigator pane.

Y ou can even internalize multiple linked external (shared) lookup table filesat once. To do this, select the desired
linked external (shared) lookup table items in the Outline pane. After that, you only need to repeat the process
described above for each selected lookup table. You can select adjacent items when you press Shift and press
the Down Cursor or the Up Cursor key. If you want to select non-adjacent items, use Ctrl+Click at each of
the desired itemsinstead.
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Types of Lookup Tables

After opening the New lookup table wizard, you need to select the desired lookup table type. After selecting the
radio button and clicking Next, the corresponding wizard opens.

Lookup table

Create new lookup table

Type

@ Simple lookup
() Database lookup
() Range lookup
() Persistent lookup
() Aspell lookup

Mext >

|

Finish

Cancel

Figure 24.5. Lookup Table Wizard

Simple Lookup Table

All data records stored in this lookup table are kept in memory. For this reason, to store all data records from the
lookup table, sufficient memory must be available. If datarecords are loaded to a simple lookup table from a data
file, the size of the available memory should be approximately at least 6 times bigger than that of the data file.
However, this multiplier is different for different types of data records stored in the datafile.

In the Simple lookup table wizard, you must set up the demanded properties:

In the Table definition tab, you must give a Name to the
and the Key that should be used to look up data records f

lookup table, select the corresponding M etadata
rom the table. You can select a Charset and the

Initial size of the lookup table (512 by default) as wll. You can change the default value by changing the

Lookup. LOOKUP_I NI TI AL_CAPACI TY valueindef au

Simple lookup table
| Edit simple lockup table properties

Table definition | Data source

Name jmeno

It Properties.

3

Metadata | Employees (id:Metadatal)

Key Advanced properties

Charset

(=]

EmployeelD 150-8859-1 -
Initial size 512 =

Allow key duplicates [

[

OK

J{

Cancel

Figure 24.6. Simple Lookup Table Wizard
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After clicking the button on the right side from the Key area, you will be presented with the Edit key wizard
which helps you select the Key.

l

Ses I O ==

Fields: Key parts:

LastName EmployeelD

FirstName

Title

TitlelnCourtesy

BirthDate

HireDate

Address

Region

PostalCode E E

Country . .

Phone .

Extension E

Phote

Meme

ReportsTo

[ 0K ] l Cancel

Figure 24.7. Edit Key Wizard

By highlighting some of the field names in the Field pane and clicking the Right arrow button you can move
the field name into the Key parts pane. Y ou can keep moving more fields into the Key parts pane. Y ou can aso
change the position of any of them in thelist of the Key parts by clicking the Up or Down buttons. The key parts
that are higher in the list have higher priority. When you have finished, you only need to click OK. (Y ou can aso
remove any of them by highlighting it and clicking the L eft arrow button.)

In the Data sour ce tab, you can either locate the file URL or fill in the grid after clicking the Edit data button.
After clicking OK, the datawill appear in the Data text area.

Simple lookup table E
Edit simple lookup table properties
Table definition | Data source
File URL  data-in/delimited/employees.dat
3
@ Mext » Finish | [ Cancel

Figure 24.8. Simple Lookup Table Wizard with File URL
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Simple lookup table E

Edit simple lookup table properties

Table definition | Data source

Dats UA RN USA . Edit data
e ! o ¥ X e e el

b 0/08/1963;01/0471992;" 722 Moss Bay Blvd,
130/0871963;01/04/1992;"T22 Moss Bay Bhed.";

@ Mest > Finish | [ Cancel

Figure 24.9. Simple Lookup Table Wizard with Data
You can set or edit the data after clicking the Edit data button.

Sw RS e

Edit Wiew Hide/Show columns

Tw EmnployeelD  LastMame FirstName  Title TitlelnCourtesy  BirthDate HireD)
1 1 "Davolio” "Mancy” "Sales Representative”  "Ms." 0871271968 01405
2 -2 "Fuller” "Andrew”  "Vice President, Sales"  "Dr." 1970271952 14408
B 3 "Leverling”  "lanet" "Sales Representative”  "Ms." 30/08/1963  01/04
4 -3 "Leverling2"  "lanet" "Sales Representative”  "Ms." 30081963 01/04
5 4 "Peacock” "Margaret” “Sales Representative”  "Mrs." 10/09/1958  03/05
[ -5 "Buchanan”  "Stewen" "Sales Manager” “hr" 04/03/1955  17/10
i [ "Suyama" "Michael"  "Sales Representative”  "Mr" 02/07/1963 13710
8 7 "King" "Rabert" "Sales Representative”  "Mr" 2040571960 02/01]
9
4| I 3

Murnber of shown records: &

QK ] [ Cancel

Figure 24.10. Changing Data
After al has been done, you can click OK and then Finish.

Simple lookup table are allowed to contain data specified directly in the grid, datain the file or data that can be
read using L ookupTableReader Writer.

I mportant
<

Remember that you can also check the Allow key duplicates checkbox. Thisway, you are allowing
multiple data records with the same key value (duplicate records).

If you want that only one record per each key value is contained in Simple lookup table, leave
the mentioned checkbox unchecked (the default setting). If only one record is selected, new records
overwrite the older ones. In such a case, the last record is the only one that is included in Simple
lookup table.

174



Chapter 24. Lookup Tables

Database Lookup Table

Thistype of lookup table works with databases and unloads data from them by using SQL query. Database lookup
table reads data from the specified database table. The key which serves to search records from thislookup tables
isthe"where = ? [and ...]" part of the query. Data records unloaded from database can be cached in
memory keeping the LRU order (the least recently used items are discarded first). To cache them, you must specify
the number of such records (M ax cached records). In case no record can be found in database under some key
value, thisresponse can be saved if you check the Stor e negative key response checkbox. Then, lookup table will
not search through the database table when the same key value is given again. Remember that Database lookup
table allows to work with duplicate records (multiple records with the same key value).

When creating or editing a Database lookup table, you must check the Database lookup radio button and click
Next. (See Figure 24.5, Lookup Table Wizard (p. 172).)

3 E e
DB lookup table ﬂ—|
Edit database lockup table properties
Name dblockup
Metadata [Employees (id:Metadata3) -
Lockup table definition Advanced properties
DB connection [S{CQNN_DIR}fora(Ie.(fg (id:JDBCO) - Max cached records 10
SQL query Store negative response key [
select * from employees where employee_id=7
=
@ [ ok J[ canca

Figure 24.11. Database Lookup Table Wizard

Then, in the Database lookup table wizard, you must give a Name to the selected lookup table, specify some
M etadata and DB connection.

Remember that M etadata definition is not required for transformations written in Java. In them, you can simply
select the no metadata option. However, with CTL it isindispensable to specify M etadata.

You must aso type or edit some SQL query that serves to look up data records from database. When you want
to edit the query, you must click the Edit button and, if your database connection is valid and working, you will
be presented with the Query wizard, where you can browse the database, generate some query, validate it and
view the resulting data. To specify some lookup table key, add a"where = ? [and ...]" parttothe end
of the query.

Then, you can click OK and then Finish. See Extracting M etadata from a Database (p. 130) for more detail s about
extracting metadata from a database.
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Range Lookup Table

Y ou can create a Range lookup table only if some fields of the records create ranges. That means the fields are
of the same data type and they can be assigned both start and end. Y ou can see thisin the following example:

b

Edit View Hide/Show columns
“# | name dateStart  dateEnd timeStart  timeEnd  nameStart narmek
departure I group 16.07.2007 1607.2007 10.0 120 asaaaaaaaaazaazsaasa JIZZZIZ
departure I group 16.07.2007 1607.2007 120 140 kaaaaaaaaaaaaaaaaaaa LZZ77,
accommedationgroup  16.07.2007  16.07.2007 18.0 19.0 asaa3aaa3aa3aaaaaaaa JI7777
accommeodation I group  16.07.2007 16.07.2007 20,0 210 kaaaaaaaaaaaaaaaaasa ZLZZZL,
journey I group 16.07.2007 1607.2007 120 180 aaaaaaaaaaaaaaaaaaaa JIZZ7Z
journey I group 16.07.2007 16.07.2007 14.0 200 kaaaaaaaaaaaaaasaaaa 77777,
free time 1 16.07.2007 16.07.2007 19.0 240 aaasaaaazasaaaaaasaa LIZZZ)
free time 2 17.07.2007 1807.2007 0.0 240 aaaaaaaaaasaaaaaaaaa LII77)
Aqua parkI group 19.07.2007 19.07.2007 9.0 15.0 asaa3aaa3aa3aaaaaaaa JI7777
Aqua park I group 20.07.2007 2007.2007 9.0 150 kaaaaaaaaaaaaaaaaasa ZLZZZL,
4 [ 1 | 3
Number of shown records: 10

Figure 24.12. Appropriate Data for Range Lookup Table

When you create a Range lookup table, you must check the Range lookup radio button and click Next. (See
Figure 24.5, Lookup Table Wizard (p. 172).)

T . ==

Range lookup table E

Edit range lookup table properties

Table definition | Data source

MName Tour schedule
hetadata | schedule (id:hetadatal) v]
Ranges definition Advanced properties
Start fields End fields startinclus..  endinclusi.. Charset
S:Zz::tt S:z:j : : E Internationalization
nameStart nameEnd < * Locale -
@ [ oK ] [ Cancel

Figure 24.13. Range Lookup Table Wizard

Then, in the Range lookup table wizard, you must give a Name to the selected lookup table, and specify
M etadata.

Y ou can select Char set and decide whether | nter nationalization and what L ocale should be used.
By clicking the buttons at the right side, you can add either of the items, or move them up or down.

You must also select whether any start or end field should be included in these ranges or not. You can do it by
selecting any of them in the corresponding column of the wizard and clicking.

When you switch to the Data sour ce tab, you can specify the file or directly type the data in the grid. You can
also write data to lookup table using L ookupT ableReader Writer.
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By clicking the Edit button, you can edit the data contained in the lookup table. At the end, you only need to
click OK and then Finish.

| mportant

Remember that Range lookup table includes only the first record with identical key value.
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Persistent Lookup Table

Commercial Lookup Table
Thislookup tableis commercial and can only be used with the commercial license of CloverETL Designer.

This type of lookup table serves a greater number of data records. Unlike the Simple lookup table, data is
stored in a file specified in the wizard of Persistent lookup table. These files are in j dbmformat (_http://
jdbm.sourceforge.net).

In the Persistent lookup table wizard, you set up the demanded properties. Y ou must give a Name to the lookup
table, select the corresponding M etadata, specify the File where the datarecords of the lookup tablewill be stored
and the K ey that should be used to look up data records from the table.

Remember that this file has some internal format which should be create first and then used. When you specify
some file, two files will be created and filled with data (with db and | g extensions). Upon each writing to this
table, new records with the same key values may follow into thisfile. If you want older records to be overwritten
by newer ones, you need to check the Replace checkbox.

Y ou can also decide whether transactions should be disabled (Disabletr ansactions). If you want to increase graph
performance this can be desirable, however, it can cause dataloss.

You can select some Advanced properties. Commit interval, Page size and Cache size. Commit interval
defines the number of records that are committed at once. By specifying Page size, you are defining the number
of entries per node. Cache size specifies the maximum number of records in cache.

I mportant

v
Remember that Persistent lookup table does not contain multiple records with identical value of
the key. Such duplicates are not allowed.

If the Replace checkbox is checked, the last record from all those with the same key value is the
only one that isincluded in the lookup table. On the other hand, if the checkbox is left unchecked,
the first record isthe only onethat isincluded in it.

At the end, you only need to click OK and then Finish.

Persistent lookup table E

Edit persistent lookup table properties

Name jmeno

Metadata | Employees (id:Metadatad) vI

File S{PROJECT)/data-out/persistentLookup

Key Advanced properties

EmployeelD E Commit interval 100
Page size 16
Cache size 1000
Replace
Disable transactions  []

@ [ oK ] { Cancel

Figure 24.14. Persistent Lookup Table Wizard
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Aspell Lookup Table

Commercial Lookup Table
Thislookup tableis commercial and can only be used with the commercial license of CloverETL Designer.

All data records stored in this lookup table are kept in memory. For this reason, to store al data records from
the lookup table, sufficient memory must be available. If data records are loaded to aspell lookup table from a
data file, the size of available memory should be approximately at least 7 times bigger than that of the datafile.
However, this multiplier is different for different types of data records stored in the datafile.

If you are working with data records that are similar but not fully identical, you should use this type of lookup
table. For example, you can use Aspell lookup table for addresses.

In the Aspell lookup table wizard, you set up the required properties. Y ou must give a Name to the lookup table,
select the corresponding M etadata, select the L ookup key field that should be used to look up data records from
the table (must be of string data type).

Y ou can a'so specify the Data file URL where the data records of the lookup table will be stored and the charset
of datafile (Data file char set) The default charset is| SO 8859- 1.

You can set the threshold that should be used by the lookup table (Spelling threshold). It must be higher than
0. The higher the threshold, the more tolerant is the component to spelling errors. Its default value is 230. It is
theedi t _di st ance vaue from the query to the results. Words with this value higher that the specified limit
are not included in the results.

Y ou can a'so change the default costs of individual operations (Edit costs):
» Case cost

Used when the case of one character is changed.
* Transpose cost

Used when one character is transposed with another in the string.
» Delete cost

Used when one character is deleted from the string.
* Insert cost

Used when one character isinserted to the string.
* Replace cost

Used when one character is replaced by another one.

Y ou need to decide whether the letters with diacritical marks are considered identical with those without these
marks. To do that, you need to set the value of Remove diacritical marksattribute. If you want diacritical marks
to be removed before computing the edi t _di st ance value, you need to set thisvalue to t r ue. This way,
letters with diacritical marks are considered equal to their latin equivaents. (Default valueisf al se. By default,
letters with diacritical marks are considered different from those without.)

If you want best guesses to be included in the results, set the Include best guessesto t r ue. Default value is
f al se. Best guesses are the words whose edi t _di st ance valueis higher than the Spelling threshold, for
which there is no other better counterpart.

At the end, you only need to click OK and then Finish.
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s R esess
Aspell lookup table ﬂ

Edit Aspell lockup table properties

MName: streets

Metadata: [Street (id:Metadatal) ']
Lookup key field: [nama ']
Edit distance field: [ -
Spelling threshold: 230 =
Edit costs: CASE=5:DELETE=85NSERT=105
Remove diacritical marks: [falsa vl
Include best guesses: [falsa vl
Data file URL:
Data file charset: 150-8859-1

® [ OK ] [ Cancel ]

Figure 24.15. Aspell Lookup Table Wizard

I mportant

v

If you want to know what isthe distance between | ookup table and edge val ues, you must add another
field of numeric type to lookup table metadata. Set thisfield to Autofilling (def aul t _val ue).

Select thisfield in the Edit distance field combo.

When you are using Aspell lookup table in LookupJoin, you can map this lookup table field to
corresponding field on the output port O.

Thisway, values that will be stored in the specified Edit distance field of lookup table will be sent
to the output to another specified field.
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CloverETL Designer contains atool designed to create sequences of numbers that can be used, for example, for
numbering records. In records, anew field is created and filled by numbers taken from the sequence.

Warning

Remember that you should not use sequences in the init(), preExecute(), or
post Execut e() functionsof CTL template and the same methods of Javainterfaces.

Each sequence can be created as:

 Internal: SeeInternal Sequences (p. 182).

Internal sequences can be:

« Externalized: See Externalizing Internal Sequences (p. 182).

« Exported: See Exporting Internal Sequences (p. 183).

» External (shared): See External (Shared) Sequences (p. 184).

External (shared) sequences can be:
e Linked to the graph: See Linking External (Shared) Sequences (p. 184).

* Internalized: See Internalizing External (Shared) Sequences (p. 184).

Editing Sequence Wizard is described in Editing a Sequence (p. 185).
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Internal Sequences

Internal sequences are stored in the graph (except the file in which its data are stored), they can be seen there. If
you want to use one sequence for multiple graphs, it is better to use an external (shared) sequence. If you want
to give someone your graph, it is better to have internal sequences. It is the same as with metadata, connections
and parameters.

Creating Internal Sequences

If you want to create an internal sequence, you must right-click the Sequence item in the Outline pane and

choose Sequence - Create sequence from the context menu. After that, a Sequence wizard appears. See Editing
a Sequence (p. 185).

-
File Edit CloverETL Mavigate Search Project Run Window Help
B FrO-Q - - =1 4 - [ [E3 CloverETL
| | | | &' e
‘&5 Navigator 3 = O |[E] Project_01_001.grf £ graphSequence.grf &2 =0
EEN <
£ graphPersistentlookup2.grf = jﬂ L#P o _ﬂ o -ﬂ E"." 4
£4 graphPhasesDemo.grf .Q s %
£ graphRangelookup.grf INPUT REF ouTPUT =
EA nranhRuntiranh arf L
Edit
Undo
Redo
Copy
1 Cut
0= outliy (£ Paste
3 Delet
3 d # Delete
@ N Sequences » | ixi Create sequence
q i q
'@ -
E\, B Save of]  Link shared sequence ms| Bl Console| 3 Clover - Graph trac | B4 Clover - Log| £ Clover - RegexTest | = O
a1 Say
a %P Sequences d :=:=>
ix} seq (id:Sequencel) Property Value
= Lookups
Motes
=4 &

Figure 25.1. Creating a Sequence

Externalizing Internal Sequences

Once you have created an internal sequence as a part of a graph, you have it in your graph, but you may want
to convert it into external (shared) sequence. Thus, you would be able to use the same sequence for more graphs
(when more graphs share it).

Y ou can externalize any internal sequenceiteminto an external (shared) file by right-clicking an internal sequence
item in the Outline pane and selecting Exter nalize sequence from the context menu. After doing that, a new
wizard will openinwhich alist of projects of your workspace can be seen and the seq folder of the corresponding
project will be offered as the location for this new external (shared) sequencefile. If you want (afile with the same
name may already exist), you can change the suggested name of the sequence file. Then you can click OK.

After that, theinterna sequenceitem disappearsfrom the Outline pane Sequencesgroup, but, at the samelocation,
there appears, aready linked, the newly created externa (shared) sequence file. The same sequence file appears
in the seq folder of the selected project and it can be seen in the Navigator pane.

You can even externalize multiple internal sequence items at once. To do this, select them in the Outline pane
and, after right-click, select Exter nalize sequence from the context menu. After doing that, a new wizard will
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open in which aseq folder of the corresponding projects of your workspace can be seen and it will be offered
as the location for this new external (shared) sequence file. If you want (afile with the same name may already
exist), you can change the suggested name of the sequence file. Then you can to click OK.

After that, the selected internal sequence items disappear from the Outline pane's Sequences group, but, at the
samelocation, there appears, already linked, the newly created external (shared) sequence file. The same sequence
file appearsin the selected project and it can be seen in the Navigator pane.

You can choose adjacent sequence items when you press Shift and press the Down Cursor or the Up Cursor
key. If you want to choose non-adjacent items, use Ctrl+Click at each of the desired sequence items instead.

Exporting Internal Sequences

This case is somewhat similar to that of externalizing internal sequences. But, while you create a sequence file
that is outside the graph in the same way as that of externalized file, the afileis not linked to the original graph.
Only an external sequencefileisbeing created. Subsequently you can use such afilein other graphs as an external
(shared) sequence file as mentioned in the previous sections.

Y ou can export an internal sequence into an external (shared) one by right-clicking one of the internal sequence
items in the Outline pane and then clicking Export sequence from the context menu. The seq folder of the
corresponding project will be offered for the newly created external file. Y ou can also give the file any other name
than the offered and then create the file by clicking Finish.

After that, the Outline pane's sequences folder remains the same, but in the Navigator pane the newly created
sequence file appears.

Y ou can even export multiple selected internal sequencesin a similar way to how it is described in the previous
section about externalizing.
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External (Shared) Sequences

External (shared) sequences are stored outside the graph, they are stored in a separate file within the project folder.
If you want to share the sequence among more graphs, it is better to have external (shared) sequence. But, if you
want to give someoneyour graph, it isbetter to haveinternal sequence. It isthe same aswith metadata, connections,
lookup tables and parameters.

Creating External (Shared) Sequences

If you want to create external (shared) sequences, you must select File - New - Other from the main menu
and expand the Clover ETL category and either click the Sequence item and the Next button or double-click the
Sequence item. Sequence wizard will open. See Editing a Sequence (p. 185).

Y ou will create the external (shared) sequence and save the created sequence definition file to the selected project.

Linking External (Shared) Sequences

After their creation (see previous section and Editing a Sequence(p. 185)), external (shared) sequences must be
linked to each graph in which they would be used. Y ou need to right-click either the Sequences group or any of its
items and select Sequences - Link shared sequence from the context menu. After that, a File selection wizard
displaying the project content will open. Y ou must locate the desired sequence file from all the files contained in
the project (sequence files have the . cf g extension).

You can even link multiple external (shared) sequence files at once. To do this, right-click either the Sequences

group or any of its items and select Sequences - Link shared sequence from the context menu. After that, a
File selection wizard displaying the project content will open. Y ou must locate the desired sequence files from
all thefiles contained in the project. Y ou can select adjacent file items when you press Shift and press the Down
Cursor or the Up Cursor key. If you want to select non-adjacent items, use Ctrl+Click at each of the desired
fileitemsinstead.

Internalizing External (Shared) Sequences

Once you have created and linked external (shared) sequence file, in case you want to put it into the graph, you
need to convert it into internal sequence. In such a case you would seeit in the graph itself.

Y ou can internalize any linked external (shared) sequence fileinto internal sequence by right-clicking some of the
external (shared) sequence items in the Outline pane and clicking | nter nalize sequence from the context menu.

You can even internalize multiple linked external (shared) sequence files at once. To do this, select the desired
linked external (shared) sequence itemsin the Outline pane. Y ou can select adjacent items when you press Shift
and press the Down Cursor or the Up Cursor key. If you want to select non-adjacent items, use Ctrl+Click at
each of the desired items instead.

After that, the linked external (shared) sequence items disappear from the Outline pane Sequences group, but, at
the same location, the newly created internal sequence items appear.

However, the original external (shared) sequence files still remain to exist in the seq folder of the corresponding
project what can be seen in the Navigator pane (sequence files havethe. cf g extensions).
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Editing a Sequence

Inthiswizard, you must type the name of the sequence, select thevalue of itsfirst number, theincrementing step (in
other words, the difference between every pair of adjacent numbers), the number of precomputed values that you
want to be cached and, optionally, the name of the sequencefile where the numbers should be stored. If no sequence
fileisspecified, the sequence will not be persistent and the valuewill be reset with every run of the graph. The name
can be, for example, ${ SEQ DI R}/ sequencefil e. seq or ${ SEQ DI R}/ anyot her nane. Note that we
are using here the SEQ DI R parameter defined in the wor kspace. pr mfile, whose value is ${ PRQJECT} /
seq. And PROJECT is another parameter defining the path to your project located in workspace.

When you want to edit some of the existing sequences, you must select the sequence name in the Outline pane,
open the context menu by right-clicking this name and select the Edit item. A Sequence wizard appears. (You
can also open this wizard when selecting some sequence item in the Outline pane and pressing Enter.)

Now it differs from that mentioned above by a new text area with the current value of the sequence number. The
value has been taken from afile. If you want, you can change all of the sequence properties and you can reset the
current value to its original value by clicking the button.

a )
Sequence m
Create or edit a sequence
Name ordersID
Mumeric options
Start 1
Step 1
Cached 20
File
S{SEQ DIR}/seq.seq Browse
Current value
1001 Reset
@ 0K ] | Cancel

Figure 25.2. Editing a Sequence

And when the graph has been run once again, the same sequence started from 1001

Al
= View data = X
Edit View Hide/Show columns
“#  OrdedD CustomerD EmployeelD OrderDate  RequiredDate ShippedDate ShipVia Freight §
1 1001 aga 340 01.01.2007 31.01.2007 21.01.2007 1 10 r
2 1002 aga 532 01.01.2007 31.01.2007 08.01.2007 1 10 r
3 1003 aga 566 01.01.2007  31.01.2007 21.01.2007 1 10 r
4 1004 aga 706 01.01.2007 31.01.2007 13.01.2007 1 10 r
5 1005 aga 146 01.01.2007 31.01.2007 28.01.2007 1 10 r
6 1006 aga &77 01.01.2007  31.01.2007 04.01.2007 1 10 r
7 1007 aga a71 01.01.2007 31.01.2007 24.01.2007 1 10 r
8 1008 aga 434 01.01.2007 31.01.2007 02.01.2007 1 10 r
9 1009 aga 993 01.01.2007  31.01.2007 09.01.2007 1 10 r
10 1010 aga 665 01.01.2007 31.01.2007 18.01.2007 1 10 r
q T 3
Mumber of shown records: 10

Figure 25.3. A New Run of the Graph with the Previous Start Value of the Sequence
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Y ou can also see how the sequence numbersfill one of the record fields.
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When working with graphs, it may be necessary to create parameters. Like metadata and connections, parameters
can be both internal and external (shared). The reason for creating parameters is the following: when using
parameters, you can simplify graph management. Every value, number, path, filename, attribute, etc. can be set up
or changed with the help of parameters. Parameters are similar to named constants. They are stored in one place
and after the value of any of them is changed, this new value is used in the program.

Priorities

* These parameters have less priority than those specified in the Main tab or Arguments tab of Run
Configurations.... In other words, both the internal and the external parameters can be overwritten by those
specified in Run Configurations.... However, both the external and theinternal parameters have higher priority
than al environment variables and can overwrite them. Remember also that the external parameters can
overwrite the internal ones.

If you use parametersin CTL, you should type them as' ${ MyPar anet er } ' . Be careful when working with
them, you can also use escape sequences for specifying some characters.

Each parameter can be created as:

» Internal: See Internal Parameters (p. 187).

Internal parameters can be:

e Externalized: See Externalizing Internal Parameters (p. 188).

« Exported: See Exporting Internal Parameters (p. 189).

» External (shared): See Externa (Shared) Parameters (p. 190).

External (shared) parameters can be:

¢ Linked to the graph: See Linking External (Shared) Parameters (p. 190).

 Internalized: See Internalizing External (Shared) Parameters (p. 190).

Parameter s Wizard is described in Parameters Wizard (p. 192).

Internal Parameters

Internal parameters are stored in the graph, and thus are present in the source. If you want to change the value of
some parameter, it is better to have external (shared) parameters. If you want to give someone your graph, it is
better to have internal parameters. It isthe same as with metadata and connections.

Creating Internal Parameters

If you want to create internal parameters, you must do it in the Outline pane by selecting the Parameters

item, right-clicking thisitem, selecting Parameters — Createinternal parameter. A Graph parameter swizard
appears. See Parameters Wizard (p. 192).
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Figure 26.1. Creating Internal Parameters

Externalizing Internal Parameters

Once you have created internal parameters as a part of a graph, you have them in your graph, but you may want to
convert them into external (shared) parameters. Thus, you would be able to use the same parameters for multiple

graphs.

Y ou can externalize any internal parameter item into external (shared) file by right-clicking an internal parameter
item in the Outline pane and selecting Exter nalize parameter s from the context menu. After doing that, a new
wizard will open in which alist of projects of your workspace can be seen and the corresponding project will be
offered asthe location for this new external (shared) parameter file. If you want (the file with the same name may
already exist), you can change the suggested name of the parameter file. Then you click OK.

After that, the internal parameter item disappears from the Outline pane Parameters group, but, at the same
location, there appears, aready linked, the newly created external (shared) parameter file. The same parameter
file appearsin the selected project and it can be seen in the Navigator pane.

You can even externalize multiple internal parameter items at once. This way, they will be externalized into
one external (shared) parameter file. To do this, select them in the Outline pane and, after right-click, select
Exter nalize parameter sfrom the context menu. After doing that, anew wizard will openinwhich alist of projects
of your workspace can be seen and the corresponding project will be offered as the location for this new external
(shared) parameter file. If you want (afile with the same name may already exist), you can change the suggested
name of the parameter file. Then you click OK.

After that, the selected internal parameter items disappear from the Outline pane Parameter s group, but, at the
samelocation, there appears already linked the newly created external (shared) parameter file. The same parameter
file appears in the selected project and it can be seen in the Navigator pane. This file contain the definition of
all selected parameters.

Y ou can choose adjacent parameter items when you press Shift and press the Down Cursor or the Up Cur sor
key. If you want to choose non-adjacent items, use Ctrl+Click at each of the desired parameter items instead.
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Figure 26.2. Externalizing Internal Parameters

Exporting Internal Parameters

This case is somewhat similar to that of externalizing internal parameters. While you create a parameter file that
is outside the graph in the same way as that of externalized file, the file is not linked to the original graph. Only
an externa parameter fileis being created. Subsequently you can use such afile in multiple graphs as an external
(shared) parameter file as mentioned in the previous sections.

Y ou can export internal parameter into external (shared) one by right-clicking some of theinternal parameter items
in the Outline pane and clicking Export parameter from the context menu. The corresponding project will be
offered for the newly created external file. You can also give the file any other name than the offered and you
create the file by clicking Finish.

After that, the Outline pane parameters folder remains the same, but in the Navigator pane the newly created
parameters file appears.

Y ou can even export multiple selected internal parametersin asimilar way asit isdescribed in the previous section
about externalizing.
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External (Shared) Parameters

External (shared) parameters are stored outside the graph, they are stored in aseparate file within the project folder.
If you want to change the value of some of the parameters, it is better to have external (shared) parameters. But,
if you want to give someone your graph, it is better to have internal parameters. It is the same as with metadata
and connections.

Creating External (Shared) Parameters

If you want to create external (shared) parameters, you must select File -~ New - Other from the main menu,
expand the Clover ETL category and either click the Graph parameter file item and the Next button or double-
click the Graph parameter fileitem. Graph parameters wizard opens. See Parameters Wizard (p. 192). In
this wizard you will create names and values of parameters.

Linking External (Shared) Parameters

After their creation (see previous section and Parameters Wizard (p. 192)), external (shared) parameters can be
linked to each graph in which they should be used. Y ou need to right-click either the Par ameter s group or any of

itsitems and select Parameters - Link parameter file from the context menu. After that, aFile selection wizard
displaying the project content will open. Y ou must |locate the desired parameter file from all the files contained
in the project (parameter files have the . pr mextension).

You can even link more external (shared) parameter files at once. To do this, right-click either the Parameters

group or any of itsitems and select Parameters — Link parameter file from the context menu. After that, aFile
selection wizard displaying the project content will open. You must locate the desired parameter files from all
the files contained in the project. You can select adjacent file items when you press Shift and press the Down
Cursor or the Up Cursor key. If you want to select non-adjacent items, use Ctrl+Click at each of the desired
file items instead.

Internalizing External (Shared) Parameters

Once you have created and linked external (shared) parameter file, in case you want to put it into the graph, you
need to convert it into internal parameters. In such a case you would see them in the graph itself. Remember that
one parameter file with more parameters will create more internal parameters.

You can internalize any linked external (shared) parameter fileinto internal parameters by right-clicking some of
the external (shared) parameters itemsin the Outline pane and clicking I nter nalize par ameter s from the context
menu.

You can even internalize multiple linked external (shared) parameter files at once. To do this, select the desired
linked external (shared) parameter itemsin the Outline pane. Y ou can select adjacent items when you press Shift
and press the Down Cursor or the Up Cursor key. If you want to select non-adjacent items, use Ctrl+Click at
each of the desired items instead.

After that, the linked external (shared) parametersitems disappear from the Outline pane Par ameter s group, but,
at the same location, the newly created internal parameter items appear.

However, the original external (shared) parameter files still remain to exist in the project what can be seen in the
Navigator pane (parameter files have the . pr mextensions).
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Figure 26.3. Internalizing External (Shared) Parameter
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Parameters Wizard

(You can a'so open this wizard when selecting some parameters item in the Outline pane and pressing Enter.)

By clicking the plus button on theright side, apair of words"name" and "value" appear in the wizard. After each
clicking the Plus button, a new line with name and value labels appears and you must set up both names and
values. Y ou can do it when highlight any of them by clicking and change it to whatever you want and need. When
you select all namesand set up all values you want, you can click the Finish button (for internal parameters) or the
Next button and type the name of the parameter file. The extension . pr mwill be added to the file automatically.

You also need to select the location for the parameter file in the project folder. Then you can click the Finish

button. After that, the file will be saved.

Define graph parameters

T R e

Graph parameters Eg

Name

=y CONN_DIR

*=¥ database

=¥ DATAIN_DIR
= DATADQUT_DIR
= DATATMP_DIR
*=¥ db_table

=¥ GRAPH_DIR
*<¥ java.io.tmdir
=¥ LOOKUP_DIR
= META_DIR

*=¥ MyPATH

=¥ PROJECT

=¥ SEQ_DIR
*=*TODAY

=¥ TRANS_DIR

e

"

Value
S[PROJECT}/conn
derby
S{PROJECT}/data-in
S[PROJECT}/data-out
S{PROJECT}/data-tmp
customers
S{PROJECT}/graph
‘Sljava_io_tmpdir}'
S{PROJECT}/lockup
S[PROJECT}/meta
'S[PATHY

S{PROJECT}/seq
“today()"
S{PROJECT}/trans

€

1

[0][#]

st paths (What's the difference?]

@

. Parameters named with _DIR suffix (e.g. DATAIN_DIR, MY_DATA_DIR) are used for canonizing file

[ Fmnishn ]

Cancel

Figure 26.4. Example of a Parameter-Value Pairs

Note

v

Note two kinds of icons next to parameter names. One of them mark parameters that are able
to canonicalize paths (those with _DI R suffix and the PRQJIECT parameter), the others do not
canonicalize paths. See Canonizing File Paths (p. 193) for detailed information.

Note

Moreover, note the usage of following parameters:

1. TODAY

This parameter uses a CTL1 expression. See Parameters with CTL Expressions(p. 193) for
details.

2. java.io.tndir, MyPATH

These parameters resolve to environment variables. See Environment Variables (p. 193) for
details.

3. dat abase,db_t abl e
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These are standard parametrs.

If you want to see the value to which parameter resolves, click the button that is the most below on
theright side of the dialog.

Parameters with CTL Expressions

Since the version 2.8.0 of CloverETL, you can also use CTL expressions in parameters and other places of
CloverETL. Such CTL expressions can use any possibilities of CTL language. However, these CTL expressions
must be surrounded by back quotes.

For example, if you define aparameter TODAY=""1t oday() " " and useitin your CTL codes, such ${ TODAY}
expression will be resolved to the current day.

If you want to display aback quote asis, you must use this back quote preceded by back slash asfollows: \ ™.

| mportant

CTL1 versionisused in such expressions.

Environment Variables
Environment variables are parameters that are not defined in Clover ETL . They are defined in Operation system.

You can get the values of these environment variables using the same expression that can be used for all other
parameters.

» To get the value of environment variable called PATH, use the following expression:
'${PATH}'

» To get the value of a variable whose name contains dots (e.g, j ava. i 0. t npdi r), replace each dot with
underscore character and type:

"${java_io_ tnpdir} '

Notethat theterminal single quote must be preceded by awhitespacesincej ava. i 0. t npdi r itself endswith
abackslash and we do not want to get an escape sequence (\ ' ). With thiswhite spacewewill get\ ' at theend.

I mportant

Use single quotes to avoid escape sequences in Windows paths!

Canonizing File Paths

All parameters can be divided into two groups:

1. The PROJECT parameter and any other parameter with _DI R used as suffix (DATAI N_DI R, CONN_DI R,
MY_PARAM DI R, etc.).

2. All the other parameters.
Either group is distinguished with corresponding icon in the Parameter Wizard.

The parameters of the first group serve to automatically canonicalize file paths displayed in the URL Filedialog
and in the Outline pane in the following way:
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1. If any of these parameters matches the beginning of a path, corresponding part of the beginning of the path
is replaced with this parameter.

2. If multiple parameters match different parts of the beginning of the same path, parameter expressing the longest
part of the path is selected.

Example 26.1. Canonizing File Paths
* If you have two parameters:
MY_PARAML_DI Rand MY_PARAM2_DI R
Their values are;
MY_PARAML_DI R = "nypat h/to" and MY_PARAM2_DI R = "mypat h/t o/ some"
If the pathis:
mypath/to/ sonme/ directory/with/the/file.txt
The path is displayed as follows:
${MY_PARAM?_DI R}/ directory/with/the/file.txt
* If you had two parameters:
MY_PARAML_DI Rand MY_PARAMB_DI R
With the values:
MY_PARAML DI R = "mypat h/to" and M¥_PARAM3_DIR = "sone"
With the same path as above:
mypat h/ t o/ sone/ directory/with/the/file.txt
The path would be displayed as follows:
${ MWY_PARAML_DI R}/ sonme/directory/with/the/file.txt
* If you had a parameter:
MY_PARAML
With the value:
MY_PARAML = "nypath/to"
With the same path as above:
mypat h/t o/ sone/ directory/with/the/file.txt
The path would not be canonicalized at all!
Although the same string my pat h/ t o at the beginning of the path can be expressed using the parameter called
MY_PARAML, such parameter does not belong to the group of parametersthat are able to canonicalize the paths.
For this reason, the path would not be canonicalized with this parameter and the full path would be displayed
asis.
I mportant

Remember that the following paths would not be displayed in URL File dialog and Outline pane:
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${ MY_PARAML_DI R}/ ${ MY_PARAMB_DI R}/ directory/with/the/file.txt
${ MY_PARAML}/ some/ directory/with/the/file.txt

nypat h/ t o/ ${ M\Y_PARAM2_DI R}/ di rectory/wi th/the/file.txt

Using Parameters

When you have defined, for example, adb_t abl e (parameter) which means a database table named enpl oyee
(its value) (as above), you can only use ${ db_t abl e} instead of enpl oyee wherever you are using this
database table.

Note
v

Remember that since the version 2.8.0 of CloverETL, you can also use CTL expressions in
parameters. Such CTL expressions can use any possibilities of CTL language. However, these CTL
expressions must be surrounded by back quotes.

For example, if you define aparameter TODAY=""1t oday() " " and useitinyour CTL codes, such
${ TODAY} expression will be resolved to the date of this day.

If you want to display a back quote as is, you must use this back quote preceded by back slash as
follows:\ ™.

I mportant
CTL1 version isused in such expressions.

As was mentioned above, all can be expressed using a parameter.
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This chapter applies for Metadata (p. 96), Database Connections (p. 150), IMS Connections (p. 159), QuickBase
Connections (p. 164), Lookup Tables (p. 166), Sequences (p. 181), and Parameters (p. 187).

There are some properties which are common for all of the mentioned graph elements.

They all can beinternal or external (shared).

Internal Graph Elements

If they are internal, they are part of the graph. They are contained in the graph and you can see them when you
look at the Sour ce tab in the Graph Editor.

External (Shared) Graph Elements

If they are external (shared), they arelocated outside the graph in some external file (intherret a, conn, | ookup,
seq subfolders, or inthe pr oj ect itself, by default).

If you look at the Sour ce tab, you can only see a link to such external file. It is in that file these elements are
described.

Working with Graph Elements

L et us suppose that you have multiple graphs that use the same data files or the same database tables or any other
data resource. For each such graph you can have the same metadata, connection, lookup tables, sequences, or
parameters. These can be defined either in each of these graphs separately, or al of the graphs can share them.

In addition to metadata, the sameisvalid for connections (database connections, JM S connections, and QuickBase
connections), lookup tables, sequences, and parameters. Also connections, sequences and parameters can be
internal and external (shared).

Advantages of External (Shared) Graph Elements

It is more convenient and simple to have one external (shared) definition for multiple graphsin one location, i.e.
to have one external file (shared by all of these graphs) that is linked to these various graphs that use the same
resources.

It would be very difficult if you worked with these shared elements across multiple graphs separately in case you
wanted to make some changesto al of them. In such a case you should have to change the same characteristicsin
each of the graphs. Asyou can seeg, it is much better to be able to change the desired property in only one location
- in an external (shared) definition file.

Y ou can create external (shared) graph elements directly, or you can also export or externalize those internal .

Advantages of Internal Graph Elements

On the other hand, if you want to give someone any of your graphs, you must give them not only the graph, but
aso al linked information. In this case, it is much simpler to have these elements contained in your graph.

Y ou can createinternal graph elementsdirectly, or you can internalized those external (shared) elements after they
have been linked to the graph.

Changes of the Form of Graph Elements

CloverETL Designer helpsyou to solve this problem of when to have internal or external (shared) elements:
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Linking External Graph Elementsto the Graph

If you have some elements defined in some file or multiple files outside a graph, you can link them to it. You
can see these links in the Sour ce tab of the Graph Editor pane.

Internalizing External Graph Elementsinto the Graph

If you have some elements defined in some file or multiple files outside the graph but linked to the graph, you
can internalize them. Thefiles till exist, but new internal graph elements appear in the graph.

Externalizing Internal Graph Elementsin the Graph

If you have some elements defined in the graph, you can externalize them. They will be converted to the files
in corresponding subdirectories and only links to these files will appear in the graph instead of the original
internal graph elements.

Exporting Internal Graph Elements outside the Graph

If you have some elements defined in the graph, you can export them. New files outside the graph will be created
(non-linked to the graph) and the original internal graph elementswill remain in the graph.
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Chapter 28. Dictionary

Dictionary is a data storage object associated with each run of a graph in CloverETL. Its purpose is to provide
simple and type-safe storage of the various parameters required by the graph.

It is not limited to storing only input or output parameters but can also be used as away of sharing data between
various components of a single graph.

When a graph is loaded from its XML definition file, the dictionary is initialized based on its definition in the

graph specification. Each value is initialized to its default value (if any default value is set) or it must be set by
an externa source (e.g., Launch Service, etc.).

I mportant

Two versions of Clover Transformation Language differ on whether dictionary must be defined
beforeit is used, or not.

« CTL1

CTL1 alowsthe user to create dictionary entries without their previous definitions using a set of
dictionary functions.

See Dictionary Functions (p. 661)

« CTL2
Unlikein CTL1, in CTL2 dictionary entries must always be defined first before they are used. The
user needs to use standard CTL2 syntax for working with dictionaries. No dictionary functions
areavailablein CTL2.

See Dictionary in CTL2 (p. 675)

Between two subsequent runs of any graph, the dictionary is reset to the initial or default settings so that all
dictionary runtime changes are destroyed. For this reason, dictionary cannot be used to pass values between
different runs of the same graph.

In this chapter we will describe how a dictionary should be created and how it should be used:

» Creating a Dictionary (p. 198)

» Using the Dictionary in a Graph (p. 200)

Creating a Dictionary

Thedictionary specification provides so called "interface" of the graph and is aways required, even, for example,
when the graph is used with Launch Service.

In the source code, the entries of the dictionary are specified inside the <Di ct i onar y> element.

Tocreateadictionary, right-click the Dictionary itemin the Outline pane and choose Edit from the context menu.
The Dictionary editor will open.
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: - s e
Dictionary E

Edit dictionary

MName As Input As Qutput  Type Content Type Values for Entry: employeelD
company false false string contentType
customerlD false false integer contentType Name Value

employeelD false false integer contentType

(0] [#)

@j Finish ] [ Cancel

Figure 28.1. Dictionary Dialog with Defined Entries
Click the Plus sign button on the left to create a new dictionary entry.

After that, specify its Name (Names are case-sensitive, must be unique within the dictionary and should be legal
javaidentifiers.). Y ou must also specify other properties of the entry:

1. Nane

Specifies the name of the dictionary entry. Names are case-sensitive, must be unique within the dictionary and
should be legal javaidentifiers.

2. As | nput

Specifies whether the dictionary entry can be used asinput or not. Itsvalue canbet r ue or f al se.
3. As Qut put

Specifies whether the dictionary entry can be used as output or not. Itsvaluecan bet rue or f al se.
4. Type

Specifies the type of the dictionary entry.

Dictionary types are the following primitive Clover data types:

* bool ean, byt e, dat e, deci mal ,i nt eger,| ong, nunber ,andstri ng.

Any of these can also be accessed in CTL2. See Dictionary in CTL2 (p. 675) for detailed information.
There are three other data types of dictionary entry (available in Java):
» obj ect - CloverETL datatype available with CloverETL Engine.

* readabl e. channel - the input will be read directly from the entry by the Reader according to the
configuration of the Reader. Therefore, the entry must contain datain valid format.

 writabl e.channel -theoutput will be written directly to this entry in the format given by the output
Writer (e.g., text file, XL Sfile, etc.)

5. cont ent Type
Y ou may need to select cont ent Type.

This specifies the content type of the output entry. This content type will used, for example, when the graphis
launched via L aunch Service to send the results back to user.
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Each entry can have some properties (name and value). To specify them, click corresponding button on the right
and specify the following two properties:
* Nanme
Specifies the name of the value of corresponding entry.
* Val ue

Specifies the value of the name corresponding to an entry.

Using the Dictionary in a Graph

The dictionary can be accessed in multiple ways by various components in the graph. It can be accessed from:

Readers and Writers. Both of them support dictionaries as their data source or data target via their File URL
attribute.

Thedictionary can aso be accessed with CTL or Java source code in any component that defines atransformation
(al Joiners, Reformat, Normalizer, €etc).

Accessing the Dictionary from Readers and Writers

To referencethe dictionary parameter in the File URL attribute of agraph component, this attribute must have the
followingform: di ct : <Par anmet er nane>[: pr ocessi ngType] . Depending on thetype of the parameter
in the dictionary and the pr ocessi ngType, the value can be used either as a name of the input or output file
or it can be used directly as data source or data target (in other words, the data will be read from or written to
the parameter directly).

Processing types are the following:
1. For Readers
» discrete
Thisisthe default processing type, needs not be specified.
* source

See also Reading from Dictionary (p. 254) for information about URL in Readers.

2. For Writers
e stream
Thisisthe default processing type, needs not be specified.
» discrete

See also Writing to Dictionary (p. 266) for information about URL in Writers.

For example, di ct : mount ai ns. csv canbeused aseither input or output inaReader or aWriter, respectively
(in this case, the property typeiswri t abl e. channel ).

Accessing the Dictionary with Java

To access the values from the Java code embedded in the components of a graph, methods of the
org.jetel.graph. Dictionary class must be used.

For example, to get the value of the hei ght M n property, you can use a code similar to the following snippet:
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get Graph() . getDictionary().getVal ue("hei ghtM n")

In the snippet above, you can see that we need an instance of Tr ansf or mat i onGr aph, which is usualy
available viathe get Gr aph() method in any place where you can put your own code. The current dictionary
isthenretrieved viatheget Di ct i onar y() method and finally the value of the property isread by calling the
get Val ue( Stri ng) method.

Note

For further information check out the JavaDoc documentation.

Accessing the Dictionary with CTL2

If the dictionary entries should be used in CTL 2, they must be defined in the graph. Working with the entries uses
standard CTL2 syntax. No dictionary functions are availablein CTL2.

For more information see Dictionary in CTL2 (p. 675).

Accessing the Dictionary with CTL1

Dictionary can be accessed from CTL 1 using a set of functions for entries of st r i ng datatype.
Even if the dictionary entries should be used in CTL 1, they do not need to be defined in the graph.

For more information see Dictionary Functions (p. 661).
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The mentioned Palette of Components contains also aNoteicon. When you are creating any graph, you can paste
one or more notes in the Graph Editor pane. To do that, click this Note icon in the Palette, move to the Graph
Editor and click again. After that, a new Note will appear there. It bears a New note label onit.
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Figure 29.1. Pasting a Note to the Graph Editor Pane

Y ou can also enlarge the Note by clicking it and by dragging any of its margins that have been highlighted after

this click.
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Figure 29.2. Enlarging the Note
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At the end, click anywhere outside the Note so that the highlighting disappears.
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Figure 29.3. Highlighted Margins of the Note Have Disappeared

When you want to write some description in the Note of what the graph should do, click inside the Note two times.
After the first click, the margins are highlighted, after the second one, a white rectangular space appears in the
Note. If you make this click on the New note label, this label appears in the rectangle and you can change it.
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Figure 29.4. Changing the Note Label

If you makethisclick outside the New notelabel, anew rectangl e space appears and you can write any description
of the graph init. You can aso enlarge the space and write more of the text in it.
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Figure 29.5. Writing a New Description in the Note

The resulting Note can be as follows:
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g. Reformat
-

GJoiners »

) GraphJ 2 Source|

g?; ::r:r:::::s E Properties 52 . [2¢ Pmblemq =2 Cﬂn;olq Es =
08 Sequences Property Value il
Lookups Basic H
Motes Author avackova
Any Other ... (id:Moted) Created Mon Mar 05 11:32:38 CET 2007
Description This graph shows some more functionality of EXT_FILTER componen...
Meodified Wed Apr 29 16:58:26 CEST 2009
Modified by cloveruser -

Figure 29.6. A New Note with a New Description
Thisway, you can paste more Notes in one graph.
Remember that if you type any parameter in a Note, not the parameter, but its value will be displayed!

Also must be mentioned that each component lying in a Note will be moved together with the Note if you move
the Note.

You can also fold any Note by selecting the Fold item from the context menu. From the resulting Note only the
label will be visible and it will look like this:
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il
File Edit CloverETL MNavigate Search Project Run Window Help
Ci~-H & F-O-L~ & AR T T 5 [E4 CloverfTL
@G %| B o | B s of | o o 09 | 100% « &' Java
5. Navigator &2 = B |£1 ~graphEdFilter2.grf 53 =8
dlEs T Palette ’
-
£4 graphDataPolicy.grf B =U I“‘a;x: d _U i J _U Gﬂ,’ d FL}“ ::Ie“ —
£4 graphDBFloin.grf E 3 1 Ly MBrqUEE
o =
[ graphDBFloinTL.grf INPUTL FILTEREMPLL OUTPUTL } Edge
£4 graphDBFLoad grf Bl Note
(4 graphDedup.grf W Gk Readers BE
2 grap:gannrma:!z?!m:grf Zy UniversalData...
& grap enormaizett-g ﬂ Any Other Label Ij x
A graphExtFilter.grf Gk Whiters »
£ graphExtFilter2.grf “f UniversalData... —
E4 graphGenerateData.grf -
1 aranhlntersectData.arf 2 @ Transformers #
1 m 2
l ! ® a2 Reformat
E= Outline 52 F=0 7E;
. QJoiners »
L5 Components
& Metadats £4 Graph | i Source
l@ Connections E Properties 52 _[2! Problems| B Consale Es ¥ =4
Y Parameters
08 Sequences Property Value s
Lookups Basic ‘E‘
Motes Author avackova L4
Any Other ... (id:Moted) Created Mon Mar 05 11:32:38 CET 2007
Description This graph shows some more functionality of EXT_FILTER componen...
Meodified Wed Apr 29 16:58:26 CEST 2009
Modified by cloveruser -
R

Figure 29.7. Folding the Note

Y ou can also set up many properties of any Note when you click the Note and switch to the Propertiestab. You
can see both Text and Title of the Note there. Each of them can be changed in this tab. You can aso decide
whether the Text should be aligned to the L eft, Center or Right. Title is aligned to the center by default. Both
Text and Title can have some specified colors, you can select one from the combo list. They both are black and
the background hasthe color of tooltip background by default. Any of these properties can be set here. The default
font sizes are also displayed in this tab and can be changed as well. If you want to fold the Note, set the Folded
attribute to true. Each Note has an I D like any other graph component.

[ Properties &3 & Console| [ Problems| £7 Clover - Regex Tester| 57 Clover - Graph tracking | £ Clover - Log =0
X
Property Value
4 Basic
Text Any description of what the graph should do.
Text alignment Center
Title Any Other Label
a4 Advanced
D Noted
a Visual
Background color Tooltip Background
Folded false
Text color Black
Text font size 8
Title color Black
Title font size 10

Figure 29.8. Properties of a Note
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Chapter 30. Search Functionality

If you select Search - Search... from the main menu of CloverETL Designer, a window with following tabs
opens:

| E” Remote Search | %7 File SEar(_hl 3 CloverETL Search |E1) Java Search |QJ" Plug-in SEar(_hl

Search string

EmployeelD =[] Case sensitive

(" = any string, 7 = any character, \ = escape for literals: * 7) [] Regular expression

Search For
[¥| Component [7] Connection [¥]Metadata [~ Lookup
["]5equence [T Note [C]Parameter  [C]All

SearchIn

[11d [¥] Marme [¥] Fields [C] Attributes [[] Values I Type

Search in field types
Boolean Byte Compressed byte Date
Decimal Integer Long Mumber

String All types

File name patterns
|| Graphs [¥] Metadata [ Properties

File name patterns:

Patterns are separated by a comma (* = any string, 7 = any character)
Scope
@ Workspace Selected resources Enclosing projects
® ] (e

Figure 30.1. CloverETL Search Tab
Inthe Clover ETL sear ch tab, you need to specify what you wish to find.

First, you can specify whether searching should be case sensitive, or not. And whether the string typed in the
Search string text area should be considered to be aregular expression or not.

Second, you need to specify what should be searched: Components, Connections, Lookups, Metadata,
Sequences, Notes, Parametersor All.

Third, you should decide in which characteristics of objects mentioned above searching should be done: 1d,
Names, Fields, Attributes, Values or Type. (If you check the Type checkbox, you will be able to select from
all available data types.)

Fourth, decide in which files searching should be done: Graphs (*. gr f ), Metadata (*. f nt) or Properties
(files defining parameters: * . pr m). Y ou can even choose your own files by typing or by clicking the button and
choosing from the list of file extensions.

Remember that, for example, if you search metadata in graphs, both internal and external metadata are searched,
including fields, attributes and values. The same isvalid for internal and external connections and parameters.

Asthe last step, you need to decide whether searching should regard whole wor kspace, only selected resour ces
(selection should be done using Ctr I+Click), or the projects enclosing the selected resources (enclosing pr oj ects).
Y ou can also define your wor king set and customize your searching options.

When you click the Search button, a new tab containing the results of search appears in the Tabs pane. If you
expand the categories and double-click any inner item, it opensin text editor, metadata wizard, etc.

If you expand the Sear ch tab, you can see the search results:
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File Edit Navigate Search Project Run  Window Help

MeHE -0~~~ A i H~5oEva - B [EA CloverETL ”
= Properties (E Console f& Problems (ﬂ CloverETL - Regex Tester (ﬂ CloverETL - Graph tracking [’ CloverETL - Log =8
= =
- L NFEIEE RN
" | "employeelD’ - 316 matches in workspace (*.grf)

= CommercialExamples
g & =2 CompanyTransactionsTutorial
4 1’3 ExtExamples
4 [= graph
a [ graphBlobReformat.grf
4 &) Metadata
4 @; Employees (id:Metadata0)
EmployeelD (field)
4 EmployeelD (field)
name = "EmployeelD”
i+ £ graphDBLookup.grf
- £4 graphDBUnload2.grf
- §4 graphDBUnloadParametrized.grf
3
3

1

£ graphlms.grf
£ graphlmsSingleXmiField grf
hLookuploin.grf
4 E] SimpleExampl ]
4 [= graph
a [ graphAggregateSorted.grf
4 &) Metadata
4 @; Orders (id:Metadatal)
EmployeelD (field)
I EmployeelD (field)
i+ £ graphiAggregateUnsorted.grf
¢ £ araphDEFloin.arf i

oe

Figure 30.2. Search Results
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Chapter 31. Transformations

Each transformation graph consists of components. All components process data during the graph run. Some of
all components process data using so called transformation.

Transformation is a piece of code that defines how data on the input is transformed into that on the output on its
way through the component.

Note
LY

Remember that transformation graph and transformation itself are different notions. Transformation
graph consists of components, edges, metadata, connections, lookup tables, sequences, parameters,
and notes whereas transformation is defined as an attribute of a component and is used by the
component. Unlike transformation graph, transformation is a piece of code that is executed during
graph execution.

Any transformation can be defined by defining one of the following three attributes:
» Each transformation is defined using one of the three attributes of a component:

» Transform, Denormalize, Normalize, etc.

» Transform URL, Denormalize URL, Normalize URL, etc.

» When any of these attributes is defined, you can also specify its encoding: Transform sour ce char set,
Denor malize sour ce char set, Nor malize sour ce char set, etc.

* Transform class, Denor malize class, Normalize class, etc.
* In some transforming components, transformation is required, in others, it is only optional.

For a table overview of components that alow or require a transformation see Transformations
Overview (p. 237).

» Each transformation can always be written in Java, mostly transformation can also be written in Clover
Transformation Language.

Since version 3.0 of CloverETL, Clover Transformation Language (CTL) exists in two versions: CTL1 and
CTL2

See Part VIII, CTL - CloverETL Transformation Languagép. 588) for details about Clover Transformation
Language and each of its versions.

See Defining Transformations (p. 234) for more detailed information about transformations.
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Chapter 32. Fact table loader

The Fact Table Loader (FTL) is designed to reduce time, when a user needs to create a new data transformation
for creating and inserting a new fact into the fact table of the data warehouse.

Example 32.1. Example of usage

Let's assume, that the user has some input data from a production database saved in a text file. From this data
he needs to create a fact which is then inserted into a fact table of the data warehouse. In the process of creating
mentioned fact, user has to use some of the dimensional tables of the same data warehouse to find a dimension
key for the row where the field from the text file equals the field of the selected column. Using Clover ETL this
can be done by using the ExtHashJoin and DBL ookup components. More, let's assume the user hasto process 4
or more dimensional tables. To create adata transformation (graph) which has this functionality the user needsto
use 10 or more components and set all the required options. It takes some time. For thisthereisthe FTL tool.

FTL isawizard integrated into Clover ETL Designer. In the wizard the user inputs relevant information and the
wizard creates anew Clover ETL graph with the requested data transformation.

In the following sections we will show the following:

1. How Fact Table L oader wizard should be launched. See Launching Fact Table L oader Wizard (p. 209).

2. How should be worked with Fact Table Loader wizard. See Working with Fact Table Loader
Wizard (p. 211).

3. How acreated graph looks like. See Created graph (p. 217).

Launching Fact Table Loader Wizard

In this section two ways will be shown how to launch the FTL wizard and difference between them will be
discussed. The differenceisin the first way, the wizard is enabled to use a graph parameter file and in the second
it isdisabled. Project parameters are used to parameterize pathsto files.

See:

» Wizard with project parameters file enabled (p. 209)

» Wizard with the project parameter file disabled (p. 211)

Wizard with project parameters file enabled

To enable the wizard to use the graph parameter file the user needs to select an existing CloverETL Project or
any subdirectory or fileinit.
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Chapter 32. Fact table loader

o i =48 = 08| &Es =48
<>|<}==='>v <>|<}==='>v <>|<}==='>v

4= DefaultProject 42 DefaultProject 42 DefaultProject

== conn == conn == conn

= data-in = data-in = data-in

= data-out = data-out = data-out

= data-tmp = data-tmp = data-tmp

= graph = graph = graph

= loockup = loockup = loockup

== meta == meta == meta

= seq = seq = seq

= trans = trans = trans

%] .classpath %] .classpath %] .classpath

%] .project %] .project %] .project

workspace.prm workspace.prm workspace.prm

Figure 32.1. Valid selections

When the selection is chosen using right-click and selecting New — Other ... from the context menu or File - New

- Other... from the main menu or ssimply by Ctrl+N.

P x|
"% CloverETL - Eclipse Platiorm (o o |

File Edit Mavigate Search Projet Run Window Help

Close Project

Close Unrelated Projects
Report

Validate

= "
o= Outlin
Show in Remote Systems view
Run As

Debug As

Profile As

An outlin

Team

Compare With

Restore from Local History...
Source

Configure

Properties

o % Remnove from Context

Ctrl+Alt+Shift+ Down

i REINEEE - 3 IR+ N =W SIS IR IR L = IE=1E =PI 4 B [EA CloverETL | 75 Resource
Eﬁi - ﬁ"; =7 =0
P R|lBES T
|
a Eé New b |2 CloverETL Project
" .
» & GolInto Y Project..
= Open in New Window £ ETL Graph
g Copy Y% Folder
= Paste | % File
b= ¥® Delete % Bample...
= Move..,
& Rename... CHiliCthess Gttt
s
[X iy Import.
Ef Y  Export...
&7 Refresh

-

E; Pmbl} ﬂ Clove] E C‘DVE] ﬂ C|OVE‘W @ Error} =8

Bzl

Value

false
true
20. kvétna 2010 16:41:59
false

y v v v v

DefaultProject
3 /DefaultProject

C\Users\vtomcanyi\workspace-runtime\DefaultPr...

Figure 32.2. How to select the FTL wizard

From optionsin the displayed window select Fact Table Load.
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Select a wizard

Wizards:
type filter text

a = CloverETL

2 CloverETL Examples Project

= CloverETL Project

B3 CloverETL Server Project |
Database Connection

&4 ETL Graph

4 Fact Table Load

Graph parameter file

B8] IMS Connection

[2 Lookup table

__L”Ty' Metadata (Extract from database)

__L”Ty' Metadata (Extract from DEF file)
e I S S =Y

@) < Back Mext > Finish

Figure 32.3. Select a wizard (new wizard selection window)

Wizard with the project parameter file disabled

To make the wizard not use the project parameters the user needs to uncheck all of the selected directories,
subdirectoriesor filesin the project. Thiscan be done by holding the Crtl button and clicking on the sel ected items.

T Mavigator &2 = O oo Mavigator i3 = O
¢ B~ ¢ Bg~
4 =% DefaultProject 4 = DefaultProject
= conn == conn
= data-in = data-in
= data-out = data-out
[= data-tmp [= data-trmp
= graph (= graph
= lockup = lockup
= meta = meta
= seq (= seq
= trans = trans
|¥] .classpath |X] .classpath
|¥] .project |¥] .project

|=| workspace.prm

Figure 32.4. Deselection

|=| workspace.prm

When nothing is selected: File -~ New - Other... or simply press Ctrl+N and follow the steps in Wizard with

project parametersfile enabled (p. 209).

Working with Fact Table Loader Wizard

Right after the Next button, in the new wizard selection window, is pressed anew FTL wizard is launched. This
case covers the wizard launched with an associated project.
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"% Create a datawarehause fact table loader graph. oo ol e ]|

Create new graph E

Set graph name and description

Name FactTableLoad

Description

[¥] Allow inclusion of parameters from external file?

Parameters file workspace.prm

@ <Back || Net> Finish

Figure 32.5. New Graph Name Page

Inthis pagethe user hasto enter the graph name and can check or uncheck the checkbox which determineswhether
the wizard is able to use the project parameters.

= Create a datawarehouse fact table loader graph_

Qutput

Save to file

Enter or select the parent folder:

DefaultProject/graph

iy

a 'bJ DefaultProject
= conn
= data-in
= data-out
= data-tmp
(= graph
= lookup
= meta
& seq
= trans

File name: FactTableLoad.grf

@ <Back |[ Nea» Finish

Figure 32.6. Output Page

After clicking on the Next button the wizard displays the Output Page. In this page the user can choose the
directory in which the created graph will be saved.
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Create a datawarehouse fact tabl

File Selection
E) Need to selectinput file

£

Select file containing input data 1
Input file:

Browse

Select metadata file containing metadata for input file 2

Input metadata:

Browse

Select folder where the reader reject file will be stored (optional) 3

Rejected by reader:

Browse

Select folder where the database reject file will be stored (optional) 4
Rejected by DB:

Browse

® R

Cancel

Figure 32.7. File Selection Page
In thiswindow the user has to enter paths to the needed files.

1. Thefirst row contains the path to the file with the input data.

2. The second row contains the path to the file with the metadata definition for the input file (. f mt file)

3. The third row contains the path to the directory where the reject file with the data rejected by the reader will
be stored. Thisisoptiona - if this row is empty no reject file will be created.

4. The forth row contains the path to the directory where the reject file with the data rejected by the database

writer will be stored, this also optional.

If the user clicks on the Browse button they can browse the project using the special dialog.

URL Dialog el

L 2 Wurkspacevlew} [ Local computer‘ @) File URL;‘
Browse: | S{PROJECT} - E]
File name Size Date Modified
- <DIR>
Cdconn <DIR>  2010-02-2319:19:20
CJdata-in <DIR>  2010-04-15 15:45:58
[Cadata-out <DIR>  2010-05-20 16:10:10
C1data-tmp <DIR>  2010-02-2319:19:20
Cagraph <DIR>  2010-05-20 16:42:14
[Calookup <DIR>  2010-05-20 14:41:34
Clmeta <DIR>  2010-03-04 15:39:26
Cdseq <DIR>  2010-02-2319:19:20
[Catrans <DIR>  2010-02-2319:19:20
[].classpath 2368 2010-02-2319:19:20
7 project 4428 2010-02-2319:19:20
[workspace.prm 4468 2010-02-2319:19:20
File URL: v | Multiselect
OK ] [ Cancel

Figure 32.8. URL Dialog
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In this dialog the user can browse the project or the whole filesystem. The dialog returns the path to the file in
parameter form, after the user clicks the OK button (if the project is associated).

Create a datawarehouse fact table raj el
Database connection ﬂ

Define database connection

Basic Advancedl

Connection [<custom> '] [Load from file

Name Connection2Datawarehouse

User root

Password ~ eesssssscsscsscesesl | [] Encrypt password
URL jdbc:mysql://localhost:3306/test
JNDI

JDBC specific [ MysQL -

Available drivers

() Sybase

D Microsoft SQL Server

@ MysQL

() PostgreSQL

(@ sunjdbc.edbe)dbcOdbcDriver

Walidate connection

[ &1@ 4

® s [

Figure 32.9. Database Connection Page

The database connection page is displayed, after the user clicks on the Next button in the File selection page. In
this page, the user provides the requested information needed to establish a connection to a database. Only one
connection is created, so the fact table and the dimension tables of the data warehouse have to be in the same
database.

Create a datawarehouse fact table ra (|

Selection of Fact Table
Select Fact Table

Name Type
» information_schema
> mysql
a test
» customer
a facttable
UserlD INT{1L4)
ProductlD INT{1L4)
Date DATE(10,91)
» product

® ] [ o

Figure 32.10. Fact Table Selection Page

The user has to select one table from the database which will be used as the fact table. Only one table can be
selected. The created fact will be inserted into this table.
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= Create a datawarehouse fact table loader graph_

Selection of Dimensional Tables

Select Dimension Tables.
MNOTE: to select more tables use Ctrl + click

Name Type
1 information_schema
- mysql
4 test
4 customer
User VARCHAR(40,12)
UserlD INT{11.4)
Name VARCHAR(40,12)
Surname VARCHAR(40,12)
Adress VARCHAR(40,12)
[ facttable
4 product
ProductlD INT{11.4)
Product VARCHAR(100,12)
Price INT(11.4)

@ < Back Next » Finish

Figure 32.11. Dimension Table Selection Page

The user has to select one or more tables from the database in this window. These tables will be considered the
dimension tables of the data warehouse.

| = Create a datawarehouse fact table loader graj SIEIEE)
Order of Tables

Set processing order of dimension tables and joiner which will be used for maping of dimension table

Dimension table Database Joiner
customer test Ext Hash Join
product test ExtHash Join =~

Ext Hash Join

Database loin
Ext Merge Join

& E R

@ <Back |[ Nea» Finish

Figure 32.12. Order Table Page

In this window the user is able to see selected dimension tables and databes, select joiner which will be used for
mapping and change the order of the dimension tables shown in thiswindow. Thisis useful if the dimension key
of one of the dimension tablesis needed for searching within another dimension table.
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Create a datawarehouse fact table loader gra =g

Mapping Page

Mapping for dimension: customer

Available fields Dimension table: customer
UserMName Target Mapped Field Is dimension key
&

ProductName User UserName false

Dke UserlD true E]
MName false
Surname false
Adress false

Where condition:
If user creates condition Database Joiner will be used in ETL Graph

Date > 20.11.2000
Database Joiner attribute "Join key™:
Date;
Database Joiner atribure "SQL query”
Select * from customer where 7 > 2011.2000

® v I

Figure 32.13. Mapping Page

Theuser mapsthe available fields onto fiel ds of the dimension table using drag-and-drop. The user can also choose
which field of the dimension table will be considered the dimension key and will be added to the fact. This can be
done by setting the boolean value of the column Isdimension key to t r ue. In this window the SQL condition
can be also created. The user can create awher e condi ti on from which are the other DBJoin attributes
generated. If the user createswher e condi t i on for the dimension table and he selected the ExtHashJoin or
ExtM ergeJoin, DBJoin will be used in agraph instead. A M apping Page is shown for every dimension table.

Create a datawarehouse fact table loader gra (|
Fact Table Mapping Page
Map record fields to fact table fields
Record to map Fields of fact table: facttable
UserName Target Mapped Field
Producthame UserlD UserlD
Date PraductiD ProductiD =]
UserlD Dat Dat
ate ate
ProductlD
@ <Back |[ Nets> i Finish

Figure 32.14. Fact Mapping Page

The user maps the created fact to the fact table in this window. The editor uses an auto-rule which matches fields
by name if the names are equal.
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= Create a datawarehouse fact table loader graph

Summary

All data have been successfuly collected.

2 dimensional tables have been used in process of collecting data:
For dimension table "customer” Database Join has been used, because SQL condition has been inserted
For dimension table "product” Ext Hash Join has been used

Fact table used as target table:
facttable

MNotable component configuration defaults:
DBOutputTable - BatchMode = true
DBOutputTable - maxErrors = 100
UniversalDataReader - DataPolicy = controlled

UniversalDataWriter - FileURL =
S{DATAOUT_DIR}/FactTablel oad_DERejected.tt

UniversalDataWriter - FileURL =
S{DATAOUT_DIR}/FactTableload_SourceRejected.tt

User is able to manage these settings by adjusting graph prameters

Click Finish to generate transformation graph.

=i

m

Next » Finish

)

)

Cancel

Figure 32.15. Summary Page

The last page of the wizard gives the user the information from the wizard. It also informs the user about new
parameters which will be created in the Clover ETL graph. The last three parameters are not created if the user
did not enter a path for an output directory for rejected files. The user is a'so warned if DBJoin is used insted

of user selected joiner.

Created graph

After clicking on the Finish button the wizard generates anew Clover ETL graph. The user just has to save this

graph and then it is ready to run.

0 | 0

0 0 b
= ) < b - ke = L & -
b © 11 B e ]

input Map: customer F Map: product facttable

0 b 0 i 0 i

b ot ’ = ke il =
, ) /
Rejected By Reader Dim: product Rejected By DB

Figure 32.16. Created Graph

This graph aso contains created parameters.
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B = 5

EE Qutline &7 -
4 & Components
g% Dim: product
facttable
iy input
% Map: customer

Rejected ByDB
=/ Rejected By Reader

a4 @j Metadata
ly customer (id:Metadata0)
ly dataRecord (id:Metadata2)
ly dataRecord (id:Metadatad)
ly dataRecord (id:MetadataB)
4
4

input (id:Metadatal)
product (id:Metadata3)
lr rejectMetadata (id:Metadata5)
4 [[J] Connections
Connection2Datawarehouse (id:JDBCO)
4 %Y Parameters
=y BATCH_MODE = "true”
=y DB_REJECT_FILE = "${DATAQUT_DIR}/FactTableLoad_DBRejected.txt”
x=r MAX_ERROR_COUNT = "100"
x=v READER_POLICY = "controlled”
#=v READER_REJECT _FILE = "${DATAQUT_DIR}/FactTableLoad _SourceRejected.tet”
-» workspace.prm
9P Sequences
E Lockups
MNotes

4 Dictionary

Figure 32.17. Graph Parameters
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Part VI. Components Overview




Chapter 33. Introduction to Components

For basic information about components see Chapter 17, Components (p. 84).

In the palette of components of the Graph Editor, al components are divided into following
groups. Readers (p. 287) Writers (p. 360) Transformers (p. 439) Joiners (p. 523) Cluster
Components (p. 553), and Others (p. 559). We will describe each group step by step.

One more category is called Deprecated. It should not be used any more and we will not describe them.

So far we havetalked about how to paste componentsto graphs. Wewill now discussthe properties of components
and the manner of configuring them. Y ou can configure the properties of any graph component in the following

way:
 You can simply double-click the component in the Graph Editor.

* You can do it by clicking the component and/or its item in the Outline pane and editing the items in the
Propertiestab.

* You can select the component item in the Outline pane and press Enter.

* Y ou can also open the context menu by right-clicking the component inthe Graph Editor and/or inthe Outline
pane. Then you can select the Edit item from the context menu and edit theitemsin the Edit component wizard.
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Chapter 34. Palette of Components

CloverETL Designer provides all components in the Palette of Components. However, you can choose which
should be included in the Palette and which not. If you want to choose only some components, select Window

- Preferences... from the main menu.

= CloverETL - SimpleExamples/graph/graphAggregateUnsorted.grf - Eclipse SDK o o ]

File Edit CloverETL Mavigate Search Project Run EWindcm Help

g =) New Window Gl vt e v B 54 CloverETL
. | B o | S‘E s D; ‘ g ot uri?l =R New Editor ‘JJava
%5 Navigator 23 = O [E] Project, Open Perspective L4 I—tcd.grl i =08
o @ | =] <'=‘=€> - Show View 3 4
(= graph o g Customize Perspective... o _D E.? o
& graphAggregateSorted.grf i Save Perspective As... e — L
&4 graphAggregateUnsorted.grf || . TE OUTPUT
£ graphCloverData.grf Reset Perspective...
£ graphCompressedByteTest.gr Close Perspective
£ graphDataGeneratorExt.grf Close All Perspectives
£ graphDataPolicy.grf
£ graphDBFloin.grf Navigation L
EA menmlePDE L in Tl nck i
1 [ » Preferences
B= Outline 52 ﬁﬂ =0
L5 Components
&) Metadata
() Connections
&I Parameters = GraphJ 2 Source|
99 Sequences
Lookups =l Properties 3 =2 Cﬂn;olq [ Problemﬂ £ CloverETL - Regw £ CloverETL - Graw &4 CloverETL - Lﬂgw =0
Motes k3 -
Property Value i
Basic [E
Author cloveruser
Created Mon Mar 05 11:32:38 CET 2007
| Nescrintinn Thiz aranh illustrates nsane of the new Annrenate comnnnent S
< m b

b | |

Figure 34.1. Selecting Components

After that, you must expand the Clover ETL item and choose Componentsin Palette.

[ e . —= ==

type filter text Components in Palette P

> Generel Component list

[ Ant

4 CloverETL b [¥] Gk Readers
Components b [ Gk Writers
Components in Palette 4 @ Transformers
Legging b [¥] Gk Joiners
Tracking b [¥] Gk Cluster

 Help » [] G Others

i+ Install/Update » [¥] G Deprecated

[ Java

[» Plug-in Development
[» Remote Systems

[+ Run/Debug

[» Teamn

To apply changes restart graph editor.

[ Restore Defauh‘s] [ Apply ]

@ [ ox  J[ canea |

Figure 34.2. Components in Palette

In the window, you can see the categories of components. Expand the category you want and uncheck the
checkboxes of the components you want to remove from the pal ette.
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[ e . ===

type filter text Components in Palette [

v Generl Component list

[ Ant

4 CloverETL © [7] Gk Readers
Components b [ G Writers
Components in Palette » [ Gk Transformers
Legging 4 [V1 G} Joiners
Tracking []e Approximativeloin

I+ Help [#=8 ExtHashloin

1 Install/Update [7]3# ExtMergeloin

& Java 7% Lookuploin

& Plug-in Development [7§a DBloin

|- Remote Systems [7]E# Relztionalloin

&+ Run/Debug © [¥] Gk Cluster

& Team © [¥] Gk Others

» [¥] Gk Deprecated

To apply changes restart graph editor,

l Restore De‘iaul.ts] l Apply I

@ [ ok ][ cance |

Figure 34.3. Removing Components from the Palette

Then you only need to close and open graph and the components will be removed from the Palette.
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Some properties are common for all components. They are the following:

» Any time, you can choose which components should be displayed in the Palette of Components and which
should be removed from there (Chapter 34, Palette of Components (p. 221)).

» Each component can be set up using Edit Component Dialog (Edit Component Dialog (p. 224)).

® |[E2 Edit component ExtMergeloin inner) iExT MERGE. JOE _@ﬂg]

ExtMergedJoin {Inner) (EXT_MERGE_JOIN)
Edit component

Pmperties] Purtsl

Property Yalue
a Basic
Join key SEmployeelD#5EmployeelD;#5ReportsTo;
Join type inner (if not set leftOuterJoin nor fullOuterJoin parameter)
Transform //#CTL2/{ Transforms input record into output record.function integer ...

Transform URL
Transform class
Transform source chars [50-8838-1
4 Advanced
Allow slave duplicates [ true
4 Deprecated
Locale

Case sensitive
Error actions

Error log
Ascending ordering of i M true
Left outer
Full outer C]
a Visual
Compenent name ExtMergeloin (Inner)
Description
Location Point(457, 116)
Size Dimensicn(0, 0)
4 Common
D MERGE_JOINL
Component type EXT_MERGE_JOIN
Specification Receives sorted data through all connected input ports, for each join ke..
Phase 0
Enabled enabled
Pass Through Input por
Pass Through Qutput p
Allocation

@ Apply ] [ QK ] [ Cancel

Figure 35.1. Edit Component Dialog (Properties Tab)

® | = Edit component Ext Merge Join (EXT_MERGE_JCI l-:-Ehg]

Ext Merge Join (EXT_MERGE_JOIN)
Edit component

Properties [Pnrt;l

Port Metadata

=] Input ports
Port 0 (driver) SIMETA_DIR}/delimited/orders.fmt (id:Metadatal)
Port1 (slave) S{META_DIR}/delimited/employees.fmt (id:Metadatal)
Port 2 (slave) S{META_DIR}/delimited/employees.fmt (id:Metadatal)
Port 3 (slave) no connector

[=] Qutput ports
Port 0 (out) S{META_DIR}/delimited/jeinedOrders3way.fmt (id:Metadata2)

apply | | oK | [ cancel

Figure 35.2. Edit Component Dialog (Ports Tab)

223



Chapter 35. Common
Properties of All Components

Among the properties that can be set in this Edit Component Dialog, the following are described in more detail :

» Each component bears alabel with Component name (Component Name (p. 227)).

 Each graph can be processed in phases (Phases (p. 228)).
» Components can be disabled (Enable/Disable Component (p. 229)).

» Components can be switched to PassT hrough mode (PassThrough Maode (p. 230)).

Edit Component Dialog

The Edit component dialog allowsyou to edit component attributesin each component. Y ou can accessthedialog
by double-clicking the component that has been pasted in the Graph Editor pane.

Thisdialog consists of two tabs: Propertiestab and Portstab.
* Propertiestab presents an overview of component attributes that can be set.

» Portstab presents an overview of both input and output ports and their metadata.

Properties Tab

InthePropertiesdialog, al attributes of the componentsaredivided into 5 groups: Basic, Advanced, Depr ecated,
Visual and Common.

Only the last two groups (Visual and Common) can be set in all of them.
The others groups (Basic, Advanced, and Deprecated) differ in different components.

However, some of them may be common for most of them or, at least, for some category of components (Reader s,
Writers, Transformers, Joiners, or Others).

» Basic. These are the basic attributes of the components. The components differ by them. They can be either
required, or optional.

May be specific for an individual component, for a category of components, or for most of the components.

* Required. Required attributes are marked by warning sign. Some of them can be expressed in two or more
ways, two or more attributes can serve to the same purpose.

« Optional. They are displayed without any warning sign.

» Advanced. These attributes serve to more complicated (advanced) settings of the components. They differ in
different components.

May be specific for an individual component, for a category of components, or for most of the components.

» Deprecated. These attributes were used in older releases of CloverETL Designer and they still remain here
and can be used even now. However, we suggest you do not use them unless necessary.

May be specific for an individual component, for a category of components, or for most of the components.
» Visual. These are the attributes that can be seen in the graph.
These attributes are common for all components.

« Component name. Component name is a label visible on each component. It should signify what the
component should do. Y ou can set it in the Edit component dialog or by double-clicking the component and
replacing the default component name.

See Component Name (p. 227) for more detailed information.
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» Description. You can write some description in this attribute. It will be displayed as a hint when the cursor
appears on the component. It can describe what this instance of the component will do.

Common.
Also these attributes are common for al components.

e |ID. The ID identifies the component among al of the other components within the same component type.
We do not describeit in more detail.

« Component type. This describes the type of the component. By adding a humber to this component type,
you can get acomponent ID. We will not describe it in more detail.

» Specification. This is the description of what this component type can do. It cannot be changed. We will
not describe it in more detail.

« Phase. Thisisan integer number of the phase to which the component belongs. All componentswith the same
phase number run in parallel. And all phase numbers follow each other. Each phase starts after the previous
one has terminated successfully, otherwise, data parsing stops.

See Phases (p. 228) for more detailed description.

< Enabled. Thisattribute can serve to specify whether the component should be enabled, disabled or whether
it should run in a passT hrough mode. This can also be set in the Properties tab or in the context menu
(except the passT hrough mode).

See Enable/Disable Component (p. 229) for a more detailed description.

e Pass Through Input port. If the component runs in the passTrough mode, you should specify which input
port should receive the data records and which output port should send the data records out. This attribute
serves to select the input port from the combo list of all input ports.

See PassThrough Maode (p. 230) for more detailed description.

¢ PassThrough Output port. If the component runsin the passTrough mode, you should specify which input
port should receive the data records and which output port should send the data records out. This attribute
servesto select the output port from the combo list of all output ports.

See PassThrough Mode (p. 230) for more detailed description.

 Allocation. If the graph is executed by a Cluster of CloverETL Servers, this attribute must be specified
in the graph.

Allocation must be defined in at least one component within a phase after Cluster Partitioner and before
Cluster Gather, including either of these two components.

Its value is inhereted by all other components in the same phase that are connected by edges and that lie
between Cluster Partitioner, on one side, and before Cluster Gather, on the other side.

If components are not connected by edges, if they belong to different, separate branches of the same phase,
Allocation must be defined in each branch of the phase.

Itsformisasfollows:
sandbox: <sanbox| D>
Here sandbox is a partitioned sanbox.

It is aso sufficient to define this Allocation by specifying the partitioned sandbox in the File URL of a
Reader or Writer component in the same phase.
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Such partitioned sanbox URL is: sandbox: / / <sanbox| D>.

Only different phases can use different Allocation. If there are different values of Allocation within the same
phase, graph will fail.

Ports Tab

In thistab, you can see the list of all ports of the component. Y ou can expand any of the two items (I nput ports,
Output ports) and view the metadata assigned to each of these ports.

Thistab is common for al components.

I mportant

Java-style Unicode expressions

Remember that (since version 3.0 of CloverETL) you can also use the Java-style Unicode
expressions anyway in Clover ETL (except in URL attributes).

Y ou may use one or more Java-style Unicode expressions (for example, like thisone): \ u0014.
Such expressions consist of series of the\ uxxxx codes of characters.
They may also serve as delimiter (like CTL expression shown above, without any quotes):

\u0014
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Component Name

Each component has a label on it which can be changed for another one. As you may have many componentsin
your graph and they may have some specified functions, you can give them names according to what they do.
Otherwise you would have many different components with identical namesin your graph.

Y ou can rename any component in one of the following four ways:

* You can rename the component in the Edit component dialog by specifying the Component name attribute.
 You can rename the component in the Properties tab by specifying the Component name attribute.

* You can rename the component by highlighting and clicking it.

If you highlight any component (by clicking the component itself or by clicking its item in the Outline pane),
a hint appears showing the name of the component. After that, when you click the highlighted component, a
rectangle appears below the component, showing the Component name on ablue background. Y ou can change
the name shown in this rectangle and then you only need to press Enter. The Component name has been
changed and it can be seen on the component.

-,
2 CloverETL - SimpleExamples/graph/graphAggregatelinsorted.grf - Eclipse SOK =
File Edit CloverETL Mavigate Search Project Run  Window Help
Bt =) ﬁvav%v R - - fe=10 - i |EA CloverETL
@ o | | ELIEDE glioe
5. Mavigator &% = O ||E4 Project_01_001.grf (7 graphAggregateUnsorted.qrf i3 =0

B~ 4

f 0 0 0
(= data-in o L |ia,l; B L L. # 4
(= data-out Q bi
(= data-tmp INPUTL AGGREGATE OUTPUT
(= graph

£ graphAggregateSorted.grf

£ graphAggregateUnsorted.grf
£ graphCloverData.grf

£ graphCompressedByteTest.gr 3

EA ermmlaPinbn Cmim membm ook -

« [ I v

B:E

5% Outline 52

2 Components
Hro AGGREGATE

y INPUTL

=f ouTPuT
) Metadata
) Connections
A1 Parameters
98 Sequences
= Lookups
Motes

E4 Graph| & Source

E Properties 8

Property
Deprecated

El Console| [Z Problems | [4 CloverETL - Reg | 54 CloverETL - Gra | 4 CloverETL - Lag

Ex

Value

=0
-

-

Old aggregation mapping
Visual

___Comnonent t name AGGREGATE

e

Figure 35.3. Simple Renaming Components

 You canright-click the component and select Rename from the context menu. After that, the same rectangle as
mentioned above appears below the component. Y ou can rename the component in the way described above.
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Phases

Each graph can be divided into some amount of phases by setting the phase numbers on components. Y ou can see
this phase number in the upper left corner of every component.

The meaning of a phase is that each graph runsin parallel within the same phase number. That means that each
component and each edge that have the same phase number run simultaneously. If the process stops within some
phase, higher phases do not start. Only after all processes within one phase terminate successfully, will the next
phase start.

That is why the phases must remain the same while the graph is running. They cannot descend.
So, when you increase some phase number on any of the graph components, all components with the same phase

number (unlike those with higher phase numbers) lying further along the graph change their phase to this new
value automatically.
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graphQrdersRefarmat.g L g Jd L d oT - G P =
K ) a9 4@; o | ) L
I;j graphOr’dersRefOrmatExt.emTr’anS =» & L7 A *;’ L e x#" 2
kj graphOrdersRefarmatinline.grf INPUT SORT oy o al TR %
£ graphOrdersReformatUsingTrans 9 P oy
£ graphOrdersTLRefarrat.grf
£ graphParametrizedLockup.arf
£ graphPartition.grf E
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E3 hRangelookup.grf
graphRangelockup.g c =
Graph | {5 Source
£ graphRunGraph.grf i £ Groph | &
a — — = » E Properties | Bl Cansale 52 _[21 Prablems | B4 Clover - Graph tracking | £4 Clover - Lag =0
B2 Cutline 51 n =g «terminated > graphPhasesDemo.grf [Clover.ETL graph] C:\Program File ® % | % RO ‘ = * i~
INFO [WatchDog] - ** End of Log **%————--nno—— -

5 Components

@ Metadata INFO  [WatchDog]

INFO [WatchDog]
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** Swmary of Phases execution *%F———-——

E‘YJ s”””““””s INFO [WatchDog] - Phase# Finished Status RunTime (sec) Mem
- Sa’am“m INFG  [WatchDog] - O FINISHED OR o
© SRUEnCes INFO [WatchDog] - 1 FINISHED OK o
= Lockups INFO  [WatchDog] - 2 FINISHED OK il
Motes INFO [WatchDog] - *% End of Swmrary Ft--—————————
INFO [WatchDog] - WatchDog thread finished - total execution time: 0 (sec)
INFO [main] - Freeing graph resources.
INFO [main] - Execution of graph successful !
< m 3

Ctrl Contrib (Bottorn) o*

Figure 35.4. Running a Graph with Various Phases

You can select more components and set their phase number(s). Either you set the same phase number for all
selected components or you can choose the step by which the phase number of each individual component should
be incremented or decremented.

To do that, use the following Phase setting wizard:

= Phase setting X ]
Set new phase.
(@) Set phase number: 1 =

() Inc/Dec phase by:

@ [_ok [ cancel |

Figure 35.5. Setting the Phases for More Components
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Enable/Disable Component

By default all components are enabled. Once configured, they can parse data. However, you can turn off any group
of components of any graph. Each component can be disabled. When you disable some component, it becomes
greyish and does not parse data when the process starts. Also, neither the components that lie further along the
graph parse data. Only if there is another enabled component that enter the branch further along the graph, data
can flow into the branch through that enabled component. But, if some component from which data flows to the
disabled component or to which data flows from the disabled component cannot parse data without the disabled
component, graph terminateswith error. Datathat are parsed by some component must be sent to other components
and if it is not possible, parsing is impossible as well. Disabling can be done in the context menu or Properties
tab. Y ou can see the following example of when parsing is possible even with some component disabled:

h
= Clover.ETL - simpleExamples/graph/graphCloverData.grf - Eclipse SD_ E‘&Iﬁ
File Edit CloverETL Mavigate Search Project Run  Field Assist  Window Help
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PGB B £ | L &
5 Mavigator £ = O |[E3 Project 01 00Lgrf £ graphCloverData.gf 52 =0
EEN =
= data-tmp - Dn E.‘l ] =
(= graph =» @] L
[ graphfiggregateSorted.grf = custormer from file @ g i - 2
E4 graphfggregatelnsorted.grf r m \ﬁ?- 6 r © e
E4 graphCloverData.grf r i d - CLOVERD’t W't_
B4 graphCompressedByteTest.grf P Concatenate ata irter
E4 graphDataPolicy.grf =
E4 graphDEFloin.grf
E4 graphDEFloinTL.grf
E4 graphDEFLoad.grf A
=1 P -
] m r
BE Outline f =0 1 &, 1 i
b P it ’ &
) Components s i w’ (¥
@ Metadata Clover Data Reader 16 Structured Data W, -
If) Connections - =
Graph | 35 S
1 Paramneters &R Graph| &) Source
F Sequences E Properties | B Console 52 [20 Problems| B2 Clover - Graph tracking | B4 Clover - Lag =0
:anﬂt::ps «terminated > graphCloverData.grf [Clower.ETL graph] C\Pragram Filest, ® % | % BE ‘ = * i~
INFO [WatchDog] - WatchDog thread finished - total execution time: 0 (sec) -
INFO [main] - Freeing graph resources.
INFO [main] - Execution of graph successful !
< [ 3
Ctrl Contrib o*

Figure 35.6. Running a Graph with Disabled Component

You can see that data records from the disabled component are not necessary for the Concatenate component
and for this reason parsing is possible. Nevertheless, if you disable the Concatenate component, readers before
this component would not have at their disposal any component to which they could send their data records and
graph would terminate with error.
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PassThrough Mode

As described in the previous section (Enable/Disable Component (p. 229)), if you want to process the graph with
some component turned off (as if it did not exist in the graph), you can achieve it by setting the component to
the passT hrough mode. Thus, data records will pass through the component from input to output ports and the
component will not change them. This mode can also be selected from the context menu or the Properties tab.
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Figure 35.7. Running a Graph with Component in PassThrough Mode

(7

Note

Remember that in some components (with more input and/or output ports) you must specify which
of them should be used for input and/or output data, respectively. In them, you must set up the Pass
Through Input port and/or Pass Through Output port as described in Properties Tab (p. 224).
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Here we present a brief overview of properties that are common for various groups of components.
Links to corresponding sections follow:
» When you need to specify some file in a component, you need to use URL File Dialog (p. 59).

 In some of the components, records must be grouped according the values of a group key. In this key, neither
the order of key fields nor the sort order are of importance. See Group Key (p. 231).

* In some of the components, records must be grouped and sorted according the values of a sort key. In this key,
both the order of key fields and the sort order are of importance. See Sort Key (p. 232).

* In many components from different groups of components, a transformation can be or must be defined. See
Defining Transformations (p. 234).

Group Key

Sometimes you need to select fieldsthat will create agrouping key. This can be donein the Edit key dialog. After
opening the dialog, you need to select the fields that should create the group key.

Select the fields you want and drag and drop each of the selected key fields to the Key parts pane on the right.
(You can aso use the Arrow buttons.)

Fields: Key parts:

town country
name
age

&R
kB @)

OK ] [ Cancel

Figure 36.1. Defining Group Key

After selecting the fields, you can click the OK button and the selected field names will turn to a sequence of the
same field names separated by semicolon. This sequence can be seen in the corresponding attribute row.

The resulting group key is a sequence of field names separated by semicolon. It looks like this:
FieldM...Fiel dN

In thiskind of key, no sort order is shown unlike in Sort key. By default, the order is ascending for all fields and
priority of these fiels descends down from top in the dialog pane and to the right from the left in the attribute row.
See Sort Key (p. 232) for more detailed information.

When a key is defined and used in a component, input records are gathered together into a group of the records
with equal key values.

Group key isused in the following components:
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» Group key in SortWithinGroups (p. 519)

* Mergekeyin Merge (p. 479)

 Partition key in Partition (p. 491), and ClusterPartitioner (p. 556)

» Aggregate key in Aggregate (p. 445)

» Key in Denormalizer (p. 456)

e Group key in Rollup (p. 505)

e Matching key in Approximativeloin (p. 524)

» Also Partition key that serves for distributing data records among different output ports (or Cluster nodes in
case of Cluster Partitioner) is of thistype. See Partitioning Output into Different Output Files (p. 270)

Sort Key

In some of the components you need to define a sort key. Like a group key, this sort key can also be defined by
selecting key fields using the Edit key dialog. There you can aso choose what sort order should be used for each
of the selected fields.

Fields: Key parts:

EmployeelD Key Order
Phone

Address Salary Descending
City LastMame Ascending
Country FirstName Ascending

[ 0K ] l Cancel

Figure 36.2. Defining Sort Key and Sort Order

In the Edit key dialog, select the fields you want and drag and drop each of the selected key fields to the Key
column of the Key parts pane on the right. (Y ou can a so use the Arrow buttons.)

Unlikein the case of agroup key, in any sort key the order in which the fields are selected is of importance.

In every sort key, thefield at the top has the highest sorting priority. Then the sorting priority descends down from
top. Thefield at the bottom has the lowest sorting priority.

When you click the OK button, the selected fields will turn to a sequence of the same field namesand an a or a
d letter in parentheses (with the meaning: ascendi ng or descendi ng, respectively) separated by semicolon.

It can look like this: Fi el dM(a) ; . . . Fi el dN(d) .

This sequence can be seen in the corresponding attribute row. (The highest sorting priority has the first field in
the sequence. The priority descends towards the end of the sequence.)

Asyou can seeg, in thiskind of key, the sort order is expressed separately for each key field (either Ascending or
Descending). Default sort order is Ascending. The default sort order can also be changed in the Order column
of the Key parts pane.
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I mportant
ASCllIbetical vs. alphabetical order

Remember that st ri ng data fields are sorted in ASCII order (0,1,11,12,2,21,22 ... AB,C,D ...
ab,cdef ...) while the other data type fields in the aphabetical order (0,1,2,11,12,21,22 ...
A,aBbCcD,d..)

Example 36.1. Sorting

If your sort key is the following: Sal ary(d); Last Name(a) ; Fi r st Name( a) . The records will be sorted
according to the Sal ar y values in descending order, then the records will be sorted according to Last Nane
within the same Sal ar y value and they will be sorted according to Fi r st Nanme within the same Last Nane
and the same Sal ar y (both in ascending order) value.

Thus, any person with Sal ary of 25000 will be processed after any other person with salary of 28000. And,
within the same Sal ar y, any Br own will be processed before any Sni t h. And again, within the same salary,
any John Sm t h will be processed before any Pet er Smi t h. The highest priority is Sal ar y, the lowest
isFi rst Name.

Sort key is used in the following cases:
» Sort key in ExtSort (p. 472)
» Sort key in FastSort (p. 474)

» Sort key in SortWithinGroups (p. 519)

» Dedup key in Dedup (p. 454)
» Sort key in SequenceChecker (p. 579)
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Defining Transformations

For basic information about transformations see Chapter 31, Transformations (p. 208).

Here we will explain how you should create transformations that change the data flowing through some
components.

For brief table overview of transformations see Transformations Overview (p. 237).
Below we can learn the following:
1. What components allow transformations.

Components Allowing Transformation (p. 234)

2. What language can be used to write transformations.
Javaor CTL (p. 235)
3. Whether definition can be internal or external.

Internal or External Definition (p. 235)

4. What the return values of transformations are.

Return Values of Transformations (p. 238)

5. What can be done when error occurs.

Error Actions and Error Log (deprecated since 3.0) (p. 240)

6. The Transform editor and how to work with it.
Transform Editor (p. 241)
7. What interfaces are common for many of the transformation-allowing components.

Common Java Interfaces (p. 249)

Components Allowing Transformation

The transformations can be defined in the following components:
» DataGenerator, Reformat, and Rollup
These components require a transformation.
Y ou can define the transformation in Java or Clover transformation language.

In these components, different data records can be sent out through different output ports using return values
of the transformation.

In order to send different records to different output ports, you must both create some mapping of the record to
the corresponding output port and return the corresponding integer value.

e Partition, or Cluster Partitioner

In the Partition, or Cluster Partitioner component, transformation is optional. It isrequired only if neither the
Ranges nor the Partition key attributes are defined.

234



Chapter 36. Common
Properties of Most Components

Y ou can define the transformation in Java or Clover transformation language.

In Partition, different data records can be sent out through different output ports using return values of the
transformation.

In Cluster Partitioner, different data records can aso be sent out to different Cluster nodes (through virtual
output ports) using return values of the transformation.

In order to send different records to different output ports or Cluster nodes, you must return corresponding
integer value. But no mapping need to be written in this component since all of the records are sent out
automatically.

Datal nter section, Denormalizer, Normalizer, Pivot, ApproximativeJoin, ExtHashJoin, ExtM ergeJoin,
L ookupJoin, DBJoin, and RelationalJoin

These components require a transformation.
Y ou can define the transformation in Java or Clover transformation language.

In Pivot, transformation can be defined setting one of the Key or Group size attributes. Writing it in Java or
CTL isstill possible.

MultiLevelReader and JavaExecute

These components require a transformation.

Y ou can only writeit in Java.

JM SReader and JIM SWriter

In these components, transformation is optional.

If any is defined, it must be written in Java.

Java or CTL

Transformations can be written in Java or Clover transformation language (CTL):

Java can be used in all components.

Transformations executed in Java are faster than those written in CTL. Transformation can aways be written
in Java.

CTL cannot be used in JM SReader, JM SWriter, JavaExecute, and MultiL evel Reader.

Nevertheless, CTL isvery simple scripting language that can be used in most of the transforming components.
Even people who do not know Java are ableto use CTL. CTL does not require any Java knowledge.

Internal or External Definition

Each transformation can be defined as internal or external:

Internal transfor mation:
An attribute like Transform, Denor malize, etc. must be defined.
In such acase, the piece of code iswritten directly in the graph and can be seen in it.

External transfor mation:
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One of the following two kinds of attributes may be defined:
¢ Transform URL, Denormalize URL, etc., for both Javaand CTL

The code iswritten in an external file. Also charset of such external file can be specified (Transform source
char set, Denormalize sour ce char set, etc.).

For transformations written in Java, folder with transformation source code need to be specified as source for
Java compiler so that the transformation may be executed successfully.

» Transform class, Denormalize class, etc.
It isacompiled Javaclass.
The class must be in classpath so that the transformation may be executed successfully.
Here we provide a brief overview:
» Transform, Denormalize, etc.

To define a transformation in the graph itself, you must use the Transform editor (or the Edit value dialog
in case of JM SReader, JIM SWriter and JavaExecute components). In them you can define a transformation
located and visible in the graph itself. The languages which can be used for writing transformation have been
mentioned above (Javaor CTL).

For more detailed information about the editor or the dialog see Transform Editor (p. 241) or Edit Value
Dialog (p. 60).

e Transform URL, Denormalize URL, etc.

Y ou can also use a transformation defined in some source file outside the graph. To locate the transformation
source file, use the URL File Dialog (p. 59). Each of the mentioned components can use this transformation
definition. Thisfile must contain the definition of the transformation written in either Javaor CTL. In this case,
transformation is located outside the graph.

For more detailed information see URL File Dialog (p. 59).
» Transform class, Denor malize class, €etc.

In al transforming components, you can use some compiled transformation class. To do that, use the Open
Typewizard. In this case, transformation is located outside the graph.

See Open Type Dialog (p. 61) for more detailed information.

More details about how you should define the transformations can be found in the sections concerning
corresponding components. Both transformation functions (required and optional) of CTL templates and Java
interfaces are described there.

Here we present a brief table with an overview of transformation-allowing components:

236



Chapter 36. Common
Properties of Most Components

Table 36.1. Transformations Overview

Component

outputs?
Different

to different
outputs?
CTL template
Javainterface

Transfor mation
Each to all

DataGenerator (p. 298) ¥ ¥ v ® ¥ |(p. 301) (p. 304)
JM SReader (p. 314) ® v 5 v ® |- (p. 316)
MultiL evel Reader (p. 322) v v 8 ® v |- (p. 324)
Writers
JM SWriter (p. 386) ® 4 ® - - - (p- 388)
Transformers
Partition (p. 491) ® v v ® ¥ |(p. 493) (p. 497)
Datal ntersection (p. 449) v v v - - (p. 451) (p. 451)
Reformat (p. 502) v v v ® ¥ |(p. 503) (p. 504)
Denormalizer (p. 456) 4 4 v - - (p. 458) (p. 464)
Pivot (p. 498) 4 4 v - - (p. 501) (p. 501)
Normalizer (p. 484) v v v - - (p. 485) (p. 490)
MetaPivot (p. 481) ® ® ® - - - -
Rallup (p. 505) v v v % v |(p.507) (p. 515)
DataSampler (p. 452) v ® ® - - - -
Joiners
Approximativeoin (p. 524) 4 4 v - - (p. 278) (p. 281)
ExtHashJoin (p. 535) v v v - - (p. 278) (p. 281)
ExtMergeJoin (p. 541) ¥ ¥ v - - (p. 278) (p. 281)
L ookupJoin (p. 546) v v v - - (p. 278) (p. 281)
DBJoin (p. 532) v v v - - |(p. 278) (p. 281)
Relational Join (p. 549) ¥ ¥ 4 - - (p. 278) (p. 281)
Cluster Components
ClusterPartitioner (p. 556) ® v v ® ¥ |(p. 558) (p. 558)
Others
JavaExecute (p. 571) v v 5 - - - (p. 572)

Legend
1): If thisisyes, each datarecord is always sent out through al connected output ports.

2): If thisisyes, each datarecord can be sent out through the connected output port whose number is returned by
the transformation. See Return Values of Transformations (p. 238) for more information.
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Return Values of Transformations

In those components in which a transformations are defined, some return values can also be defined. They are
integer numbers greater than, equal to or less than 0.

Note
wr

Remember that DBExecute can also return integer values less than 0 in form of SQLExceptions.
» Positiveor zeroreturn values

e ALL =Integer MAX_VALUE
In this case, the record is sent out through all output ports. Remember that this variable does not
need to be declared before it is used. In CTL, ALL equals to 2147483647, in other words, it is
I nt eger. MAX_VALUE. Both ALL and 2147483647 can be used.

*« OK=0
Inthiscase, therecord is sent out through single output port or output port O (if component may have multiple
output ports, e.g. Reformat, Rollup, etc. Remember that this variable does not need to be declared before
itisused.

* Any other integer number greater than or equal to 0

In this case, the record is sent out through the output port whose number equals to this return value. These
values can be called M apping codes.

* Negativereturn values
o SKIP=-1
This value serves to define that error has occurred but the incorrect record would be skipped and process
would continue. Remember that this variable does not need to be declared before it is used. Both SKI P and
- 1 can be used.

This return value has the same meaning as setting of CONTI NUE in the Error actions attribute (which is
deprecated release 3.0 of CloverETL).

« STOP=-2

This value servesto define that error has occurred but the processing should be stopped. Remember that this
variable does not need to be declared beforeit is used. Both STOP and - 2 can be used.

Thisreturn value has the same meaning as setting of STOP inthe Error actionsattribute (which isdeprecated
sincerelease 3.0 of CloverETL).

| mportant
The same return valueis ERROR in CTL1. STOP can be used in CTL2.
e Any integer number lessthan or equal to-1
These values should be defined by user as described below. Their meaning is fatal error. These values can

be called Error codes They can be used for defining Error actions (p. 240) in some components (This
attribute along with Error log is deprecated since release 3.0 of Clover ETL).
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I mportant
1. Valuesgreater than or equal to 0

Remember that all return value that are greater than or equal to O alow to send the same
data record to the specified output ports only in case of DataGenerator, Partition, Reformat,
and Rollup. Do not forget to define the mapping for each such connected output port in
DataGenerator, Reformat, and Rollup. In Partition (and ClusterPartitioner), mapping is
performed automatically. In the other components, this has no meaning. They have either unique
output port or their output ports are strictly defined for explicit outputs. On the other hand,
CloverDataReader, XL SDataReader, and DBFDataReader always send each data record to
all of the connected output ports.

2. Valueslessthan -1

Remember that you do not call corresponding optional OnEr r or () function of CTL template
using these return values. To call any optional <requi red functi on>OnError (), you
may use, for example, the following function:

rai seeError(string Arg)

It throws an exception which is able to call such <requi red function>OnError (),
eg. transformOnError (), etc. Any other exception thrown by any <required
functi on>() function calls corresponding <r equi red functi on>OnError (), if this
is defined.

3. Valueslessthan or equal to -2

Remember that if any of the functions that returni nt eger values, returns any value less than
or equal to -2 (including STOP), the get Message() functioniscalled (if it is defined).

Thus, to alow calling this function, you must add r et ur n statement(s) with values less than
or equal to -2 to the functions that return i nt eger . For example, if any of the functions like
transforn(),append(), or count (), etc. returns -2, get Message() iscalled and the
message is written to Console.

| mportant

Y ou should also remember that if graph fails with an exception or with returning any negative value
lessthen -1, no record will be written to the output file.

If you want that previously processed records are written to the output, you need to return SKIP
(-1). This way, such records will be skipped, graph will not fail and at least some records will be
written to the output.
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Error Actions and Error Log (deprecated since 3.0)

I mportant

Sincerelease 3.0 of Clover ETL, these attributes are deprecated. They should be replaced with either
SKI P, or STOP return values, if processing should either continue, or stop, respectively.

The Error codes can be used in some components to define the following two attributes:
» Error actions

Any of these values meansthat afatal error occurred and the user decidesif the process should stop or continue.
To define what should be done with the record, click the Error actions attribute row, click the button that
appears and specify the actions in the following dialog. By clicking the Plus sign button, you add rows to this
dialog pane. Select STOP or CONTINUE in the Error action column. Type an integer number to the Error
code column. Leaving M N_I NT value in the left column means that the action will be applied to al other
integer values that have not been specified explicitly in this dialog.

e ‘Bﬂ

2 Define error actions

Error code Error action

MINJINT ~ STOP %
STOP
CONTINUE

[ OK l | Cancel

L

Figure 36.3. Define Error Actions Dialog

The Error actions attribute has the form of a segquence of assignments (er r or Code=soneAct i on)
separated by semicolon from each other.

e The left side can be M N_| NT or any integer number less than O specified as some return value in the
transformation definition.

If error Code isM N_I NT, this means that the specified action will be performed for all valuesthat have
not been specified in the sequence.

¢ Theright side of assignments can be STOP and/or CONTI NUE.

If someAct i on is STOP, whenits corresponding er r or Code isreturned, Tr ansf or nExcepti ons is
thrown and graph stops.

If soneAct i on is CONTI NUE, when its corresponding er r or Code is returned, error message is written
to Console or to the file specified by the Error log attribute and graph continues with the next record.

Example 36.2. Example of the Error Actions Attribute

- 1=CONTI NUE; - 3=CONTI NUE; M N_I| NT=STCRP. In this case, if the transformation returns - 1 or - 3,
process continues, if it returns any other negative value (including - 2), process stops.

» Error log

In this attribute, you can specify whether the error messages should be written on Console or in aspecified file.
Thefile should be defined using URL File Dialog (p. 59).
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Transform Editor

Some of the components provide the Transform editor in which you can define the transformation.
When you open the Transform editor, you can see the following tabs: the Transfor mations and Sour ce tabs.

The Transfor mations tab can look like this:

Transformations _Source

Regex tester
=20 LT %]

Field Transformations Field Type

[=]Java Transform Wizard [=] Opentab [J] Convertto Java

Employess
EmployeelD
LastName
FirstName
Title
TitlelnCourtesy
BirthDate
HireDate
Address
City

EMPLOVEE
EMP_NO
FIRST_NAME
LAST_NAME
PHONE_EXT
HIRE_DATE
DEPT_NO
JOB_CODE
JOB_GRADE

SALARY

Transformation

FULL_NAME

JOB_COUNTRY  string

integer

9
ing
ing
ing
ate

ing

st
stri
st
d
st
string
number

number
string

ReportsTo
EMPLOYEE

EMP_NO
EroeT mani

@ Transformation is val

id

Note: you can use either CTLL or CTL2 for your transformation. (What's the difference?) Ri

,
ou are using CTL2 Do youwantto |switchto CTLL| 7 Leamabout
transformations

Figure 36.4. Transformations Tab of the Transform Editor

Inthe Transfor mationstab, you can define the transformation using a simple mapping of inputsto outputs. First,
you must have both input and output metadata defined and assigned. Only after that, can you define the desired

mapping.

After opening the Transform editor, you can see some panes and tabs in it. You can see the input fields of all
input ports and their data types in the left pane and the output fields of all output ports and their data typesin the
right pane. Y ou can see the following three tabs in the middle bottom: Variables, Sequences, Parameters.

If you want to define the mapping, you must select some of the input fields, push down the left mouse button on
it, hold the button, drag to the Transfor mations pane in the middle and rel ease the button. After that, the selected
field name appears in the Transfor mations pane.

The following will be the resulting form of the expression: $por t nunber . fi el dnane.

After that, you can do the same with some of the other input fields. If you want to concatenate the values of various
fields (even from different input ports, in case of Joiner s and the Datal nter section component), you can transfer
all of the selected fields to the same row in the Transfor mations pane after which there will appear the expression
that can look like this: $por t nunber 1. f i el dnameA+$por t nunber 2. fi el dnameB.

The port numbers can be the same or different. The por t nunber 1 and por t nunber 2 can be 0 or 1 or any
other integer number. (In all components both input and output ports are numbered starting from 0.) Thisway you
have defined some part of the transformation. Y ou only need to assign these expressions to the output fields.

In order to assign these expressions to the output, you must select any item in the Transfor mations pane in the
middle, push the left mouse button on it, hold the button, drag to the desired field in right pane and release the
button. The output field in the right pane becomes bold.

Another point, you can see empty little circles on the left from each of these expressions (still in the
Transfor mationspane). Whenever some mapping ismade, the corresponding circleisfilled inwith blue. Thisway
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you must map al of the expressionsin the Transfor mations pane to the output fields until all of the expressions
in the Transfor mations pane becomes blue. At that moment, the transformation has been defined.

Y ou can also copy any input field to the output by right-clicking the input item in the left pane and selecting Copy
fieldsto... and the name of the output metadata:

e . =i

Transformations - Source | Regex tester

=24 b IR [=] Jave Transform Wizard (=] Opentab  [3] Convert to Java

Field +| | Transformations Field Type

4 Employees © 50.Employeeld EMPLOVEE
EmployeelD © S firstName EMP_NO  integer
LastName 6 0.LastNeme FIRST_NA! string
FirstName © SLFULL NAME LAST_NAN string
Title © S1HIRE DATE PHONE_Ex string
TitlelnCourtesy o 0 HieDate HIRE_DAT date
BirthDate DEPTNO string
HireDate = J0B_CODE string
Address JOB_GRAD number
city JOB_COUN string
Region SALARY  number
PostalCode Varisbles _Sequences| Parameters FULL_NAN string
Country Name Type Transformation
Phone
Extension
Phote Copyfieldsto..  » | EMPLOYEE
Memo
ReportsTo

4 EMPLOVEE
EMP_NO
FIRST_NAME
LAST_NAME -

< m » < n 13

@ Transformation is valid

?
Note: you can use either CTL1 or CTL2 for your (What's the difference?) Right now you are using CTL2 Do you want to | switch to CTLL [Cearmsnore
transformations

Figure 36.5. Copying the Input Field to the Output

Remember that if you have not defined the output metadata before defining the transformation, you can define
them even here, by copying and renaming the output fields using right-click, however, it is much more simple to
define new metadata prior to defining the transformation. If you defined the output metadatausing this Transform
editor, youwould beinformed that output recordsare not known and you would haveto confirmthetransformation
with this error and (after that) specify the delimitersin metadata editor.

The resulting simple mapping can look like this:

TS e W

Transformations . Source | Regex tester

=2 ¢ & T [=]Java Transform Wizard =] Opentab  [J] Convertte Java
Field o Transformations Field Type
Employees  50.Employeeld EMPLOVEE

EmployeelD © 50 FirstName EMP_NO integer
LastName @ S0.LastName FIRST_ NAME  string
FirstName © SLEULL_NAME LAST NAME  string
Title L © $1HIRE DATE PHONE_EXT  string
TitlelnCourtesy ® $0.HireDate HIRE.DATE  date
BirthDate DEPT_NO string
HireDate JOB.CODE  string
Address JOB_GRADE  number
City | || [variables™. Sequences| Parameters JOB_COUNTRY  string
Region SALARY number
PostalCode o Type lcnsonpsticy FULL_NAME  string
Country
Phone
Exension
Photo
Memo
ReportsTo il

CA T — » Cl —— »

@ Transformation is valid

,
Note: you can use either CTLL or CTL2 for your (What's the difference?) Right now you are using CT12 Do you want to [switchto CTL1 | * keam about
transformation

Figure 36.6. Transformation Definition in CTL (Transformations Tab)

If you select any item in theleft, middle or right pane, corresponding itemswill be connected by lines. See example
below:
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TS e W

il Source| Regex tester |
=2 gd T we (] Java Transform Wizard [=] Opentab [J] Convertto Java
Field o Transformations Field Type
Employees  50.Employeeld EMPLOYEE
EmployeelD © 50 FirstName EMP_NO integer
LastName — o S0LastName = ~ FIRST_NAME _ string
FirstName © SLEULL_NAME LAST_NAME  string
Title L © $1HIRE DATE PHONE_EXT  string
TitleInCourtesy r © 50.HireDate HIRE DATE  date
BirthDate DEPT_NO string
HireDate JOB.CODE  string
Address JOB_GRADE  number
City Variables _Sequences| Parameters| JOB_COUNTRY string
Region SALARY number
PostalCade o Type jiensiommaticn FULL_NAME string
Country
Phone
Exension
Photo
Memo
ReportsTo i
Pl — » <[ m »
@ Transformation is valid
What' ? Learn about
Note: you can use either CTLL or CTL2 for your (What's the difference?) Right now you are using CTL2 Do youwantto | switch to CTLL .
transfermation

Figure 36.7. Mapping of Inputs to Outputs (Connecting Lines)

By clicking the button that appears after selecting the row of the Transfor mations pane, you can also open the
editor for defining the transformation of each individual field. It contains alist of fields, functions and operators
and it also provides the hints. See below:

e IS RS ==
Mavigate
Field Type || Function name i
a Employees 4 Library : math u
Ermployeel integer E double abs{decimal)
LastMame string double e
Firstharme string double expidecimal)
Title string double lof exp - Returns exponent
TitleInCaou string double logIl{decimal
BirthDate date double pid
HireDate  date double pow(decimal, decimal)
Address  string Sl LS A
City string > % == <= »= l=  ~= .n. [ AND OR NOT
Region string
PostalCod: string - | wyyy-MM-dd - MBM-dd HHimmess
1 50.LastMame -
4 3
() Expression is valid 1:1
K ] l Cancel

Figure 36.8. Editor with Fields and Functions

Some of your transformations may be complicated and it is difficult to define them in the Transfor mations tab.
Y ou can use the Sour ce tab instead.

(Sour ce tabs for individual components are displayed in corresponding sections concerning these components.)

Below you can see the Sour ce tab with the transformation defined above. It is written in Clover transformation
language.
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Transformations | Saurce . Regex tester

Navigate + Press CTRL + SPACE for content assist (] Java Transform Wizard (=] Opentab 4] Convert to Java

1 //¥cIL2 -
3 Transforms input record into output record.

4 function integer transform({) {

B $0.EMP_NO = $0.EmployeelD;

6 $0.FIRST_NAME = $0.FirstName; |
7 $0.LAST NAME = $0.LastName: 3
3 $0.FULL NAME = §1.FULL NAME;

) $0.HIRE_DATE = §1.HIRE_DATE:

10 SO0.HIRE_DATE = §0.HireDate;

11 return ALL:

1z

13

14

15

16

@ Transformation is valid 11:13

7 Leam about

Note: you can use ither CTLL or CTL2 for your transformation, (What's the difference?) Right now you are using CTL2 Do you want te | switch to CTLL .
transformation

Figure 36.9. Transformation Definition in CTL (Source Tab)

Inthe upper right corner of either tab, there are three buttons: for launching awizard to create anew Javatransform
class (Java Transform Wizard button), for creating a new tab in Graph Editor (Open tab button), and for
converting the defined transformation to Java (Convert to Java button).

If you want to create a new Javatransform class, pressthe Java Transform Wizard button. The following dialog
will open:

7 New CloverETL Java Transform [0 e S

CloverETL Java Transform =
Create a new CloverETL Java Transform @
Sourcefolder.  Simplebamplesions
pactnge (st
[C] Enclosing type: Browse.
Name: |

Modifiers: © public () default private protected

] abstract [|final static
Swperiass. orgieecomponentDaafecordTransforn
Interfaces: Add.
Remove

Which method stubs would you like to create?
[7] public static void main(String(] args)
7] Constructors from superclass
(] Inherited abstract methods

Do you want to add comments? (Configure templates and default value here)

["] Generate comments.

Figure 36.10. Java Transform Wizard Dialog

The Source folder field will be mapped to the project ${ TRANS DI R}, for example Si npl eExanpl es/
t r ans. The value of the Superclass field depends on the target component. It will be set to a suitable abstract
class implementing the required interface. For additional information, see Transformations Overview (p. 237). A
new transform class can be created by entering the Name of the class and, optionally, the containing Package and
pressing the Finish button. The newly created class will be located in the Sour ce folder.

If you click the second button in the upper right corner of the Transform editor, the Open tab button, a new
tab with the CTL source code of the transformation will be opened in the Graph Editor. It will be confirmed
by the following message:
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Mewy tab was opened in graph editor with this transformation, Please, close the dialog
windows to acces it,

Figure 36.11. Confirmation Message

Thetab can look like this:

[ CloverETL - SimpleExar
File Edit CloverETL MNavigate Search Project Run Window Help

- E E- Ay IR RS o~ 5] ~t5 &~ D~ B & Java
| £ | Bo o of | OfE o 72| 5 0| E7 ClovereTL
5. Navigator &2 = B[] graphimsSingleXmlFie (ﬂ graphloinMergelnline (ﬂ graphintersectData.g % > =8
| & | s S .
| B i Transformation is valid Press CTRL + SPACE for content assist 3§

£ graphDenormalizelnline.grf =
£ graphDenormalizeTL.grf

£4 graphDictionarylava.grf

£4 graphDictionaryTL.grf

//4CTL2 "

// Transforms input record into output record.
function integer transform() {

m

£ graphExtFilter.grf $0.EMF NO = $0.EmployeelD;
[ graphExtFilter2 grf $0.FIRST_NAME = $0.FirscHame;
E4 graphGenerateData.grf K| 30.LAST NAME = $0.LastName;:
£ graphHTTPCennector.grf S$0.FULL NAME = §1.FULL MNAME;
7 graphintersectData.grf $0.HIRE_DATE = §1.HIRE_DATE:
E4 graphlavaExecute.grf §$0.HIRE DATE = §0.HireDate;
£ graphloinData.grf
£4 graphloinHash.grf return 0;
E4 araphloinHashlnline.arf a2 4
< 1 3 S
4 »
G Outline &2 (B)&F = 5| = Graph | & source| O DATA_INTERSECTIONG:transform |
@ transform( B Properti El Console &2 B& Prob\em] E C\Dverl:—q E C\Dverl:—q E C\Dverl:—q /9" Search] @ Error LOW =0
No consoles to display at this time. * B~ -

Figure 36.12. Transformation Definition in CTL (Transform Tab of the Graph Editor)

If you switch to this tab, you can view the declared variables and functionsin the Outline pane. (The tab can be
closed by clicking the red crossin the upper right corner of the tab.)
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The Outline pane can look like this:

File Edit CloverETL Navigate Search Project Run Window Help
-H& O~ glvé\v“ f=lnd - ﬁaﬂava

| =@ | 20 sof | MR cl oy | 2 M| 200% ~

.

5 Navigator I3 = O |[E4 graphloinMergelnline (E graphlntersectData.g (E graphDenormalizeTL.g 2 3 =0

-

e | = <‘)==€> i Transformation is valid Press CTRL + SPACE for content assist 3§
&4 graphDenormalizelnline.grf =~ l//*'CTLZ g
4 graphDenormalizeTL.grf ’ |
&4 graphDictionarylava.grf
4 graphDictionaryTL.grf

string customer = "";

integer employee = 0;
(3 graphExFilter.grf integer numRec = 0; =
4 graphExtFilter2 grf b
&4 graphGenerateData.grf o function integer append() {
4 graphHTTPConnector.grf numRec++;
ﬂ graphintersectData.grf customer = customer + i1if(length(customer) > 0 ," - ",""} + SCustome!
&4 graphlavaExecute.grf employee = SEmployeeID;
4 graphloinData.grf return numRec;
&4 graphloinHash.grf }

£ araphloinHashinline.arf i
4 n * fonction integer transform() {

o- N Scustomers_count = numRec; -
oZ Qutline &2 =
4 I ] b
< string customer E4 Graph | & Source | 2, DENORMALIZE:denormalize |
< integer employee
< integer numRec E Properti & Console 32 & Prob\am} E C\Dverl:'ﬂ E C\Dverl:'ﬂ E C\Dverl:'ﬂ /9'-' Seard'q @ Error LOW =0
@ append( Mo consoles to display at this time. < B~
@ transform()
@ clean()
0® | Writable | Smmart Insert ‘ 1:1 | Writable

Figure 36.13. Outline Pane Displaying Variables and Functions
Note that you can also use some content assist by pressing Ctrl+Space.

If you press these two keys inside any of the expressions, the help advises what should be written to define the
transformation.

£ Transform editor

Transformations | Source " Regex tester|

l Mavigate =  Press CTRL » SPACE for content assist (=] Java Transform Wizard =] Opentab [4] Convert to Java
1 //$CTL2 a
! =l
3 // Transforms input record into output record.
4 function integer tramsform() {
B $0.EMP_NO = $0.EmployeelD;
6 $0.FIRST_NAME = §$0.FirstName: L
7 $0.LAST_NAME = $0.LastName; 3
& $0.FULL NAME = §1.FULL_NAME:

9 S$0.HIRE_DATE §1.HIRE_DATE:
10 $0.HIRE DATE — $0.HireDate;
- O SEmployees HireDate date
1z return 07
13 ¥
14

15 // Called during component i
16 // function boolean init(} {

17
18 // Called during each graph used to allocate and initial
19 // required by the transfors should be released -
[ N ’
@ Transfermation is valid 10:26

? Leam about
transformation

Note: you can use either CTLL or CTL2 for your transformation, (What's the difference?) Right now you are using CTL2 Do you want te | switch to CTLL

Figure 36.14. Content Assist (Record and Field Names)

If you press these two keys outside any of the expressions, the help gives a list of functions that can be used to
define the transformation.
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Transformations [Source . Regex tester|

Il Navigate v  Press CTRL + SPACE for content assist [E]/ava Transform Wizard (=] Opentab JJ) Convert to Java
1 o
2
3 // Transforms input record into output record.
4 function integer transform() {
5 $0.EMP_NO = §0.EmployeeID;
s $0.FIRST NAME = $0.FirstName; L
7 §0.TAST_NAME - §0.Taseieme: [[Fosqoe e S =
s $O.FULL_NAME = $1.FULL NAME: o
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11 © sbsfinteger) integer
12 return 0; © absflong) long
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14 @ basebdbyte(string) byte
1s g component initidl| o pitAnd(integer, integer) integer
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Note you can use either CTLL or CTL for your (What' the difference?) Right now you are using CTL2 Do you wantto [ switchto CTLL | * Le2m2baut

Figure 36.15. Content Assist (List of CTL Functions)

If you have some error in your definition, the line will be highlighted by red circle with awhite crossin it and at
the lower left corner there will be a more detailed information about it.
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4 function integer tramsform() { F
B s $0.EMP NO = §0.FmployelD:
& $0.FIRST_NAME = $0.FirstName; L
T $0.LAST_NAME = §0.LascWame; 1
g $0.FULL_NAME = §1.FULL_NAME:
9 S0.HIRE_DATE = §1.HIRE_DATE:
10 $0.HIRE_DATE = $0.HireDate:
11
1z return 07
13 ¥
14
15 during component initialization.
1s n boolean 1init()
17
is
1s
@ Field 'EmployelD' does not exist in record 'Employees’ 5:23
Note: you can use either CTLL or CTL2 for your (What's the difference?) Right now you are using CTL2 Do you want to ¥ Learnabout
transformation

Figure 36.16. Error in Transformation

If you want to convert the transformation code into the Javalanguage, click the Convert to Java button and select
whether you want to use clover preprocessor macros or not.

Converting to Java, please choose:
@ Without clover preprocessor macros (plain Java)

() With clover prepracessor macros

[ 0K ] [ Cancel ]

Figure 36.17. Converting Transformation to Java

After selecting and clicking OK, the transformation converts into the following form:
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- ﬁﬁansﬁwm editor =)

Mavigate

called only at then

n init () thromw

I K I l Cancel

Figure 36.18. Transformation Definition in Java

Remember also that you can define your own error messages by defining the last function: get Message() . It
returns strings that are written to console. More details about transformations in each component can be found in
the sections in which these components are desribed.

o Important

Remember that the get Message() function is only called from within functions that return
i nt eger datatype.

To alow calling this function, you must add r et ur n statement(s) with values less than or equal to
-2 to the functionsthat returni nt eger . For example, if any of the functionsliket r ansf or (),
append(), or count (), etc. returns -2, get Message() is caled and the message is written
to Console.
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Common Java Interfaces

Following are the methods of the common Tr ansf or minterface:
» voi d set Node( Node node)
Associates agraph Node with thistransform.
* Node get Node()
return a graph Node associated with this transform, or nul | if no graph nodeis associated
e Transformati onG aph get Graph()
ReturnsaTr ansf or mat i onG aph associated with thistransform, or nul | if no graph is associated.
* void preExecute()

Called during each graph run before the transform is executed. May be used to alocate and initialize
resources required by the transform. All resources allocated within this method should be released by the
post Execut e() method.

» voi d post Execut e( Transacti onMet hod transacti onMet hod)

Called during each graph run after the entire transform was executed. Should be used to free any resources
alocated within the pr eExecut e() method.

e String get Message()

Called to report any user-defined error message if an error occurred during the transform and the transform
returned value less than or equa to -2. It is called when either append(), count (), generate(),
get Qut put Port (),transform), orupdat eTansf or m() orany of their OnEr r or () counterparts
returns value less than or equal to -2.

e void finished() (deprecated)
Called at the end of the transform after all input data records were processed.
* void reset () (deprecated)

Resetsthe transform to the initial state (for another execution). This method may be called only if the transform
was successfully initialized before.
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Readers are the initial components of graphs. They read data from data sources and send it to other graph
components. Thisisthereason why each reader must have at | east one output port through which the dataflows out.
Reader scan read datafrom files or databases|ocated on disk. They can a so receive data through some connection
using FTP, LDAP, or IMS. Some Reader s can log the information about errors. Among the readers, thereis also
the Data Gener ator component that generates data according to some specified pattern. And, some Reader shave
an optional input port through which they can also receive data. They can also read data from dictionary.

Remember that you can see some part of input datawhen you right-click areader and select the View data option.
After that, you will be prompted with the same View data dialog as when debugging the edges. For more details
see Viewing Debug Data (p. 93). This dialog allows you to view the read data (it can even be used before graph
has been run).

Here we present a brief overview of links to these options:

» Some examples of the File URL attribute for reading from local and remotefiles, through proxy, from console,
input port and dictionary:

Supported File URL Formats for Readers (p. 251)

» Viewing Data on Readers (p. 255)

* Input Port Reading (p. 257)

* Incremental Reading (p. 258)

» Selecting Input Records (p. 258)

» DataPalicy (p. 260)
» XML Features (p. 260)

* As has been shown in Defining Transformations (p. 234), some Reader s allow that a transformation can be
or must be defined in them. We aso provide some examples of attributes for reading from local and remote
files, through proxy, from console, input port and dictionary. For information about transformation templates
for transformations written in CTL see:

CTL Templates for Readers (p. 261)

 As has been shown in Defining Transformations (p. 234), some Reader s alow that a transformation can be or
must be defined in them. We also provide some examples of attribute for reading from local and remote files,
through proxy, from console, input port and dictionary. For information about transformation interfaces that
must be implemented in transformations written in Java see:

Java Interfaces for Readers (p. 261)

Here we present an overview of all Readers:
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Table 37.1. Readers Comparison

8 2 S P s
5 s 8 Tk 5% E
Component ? i g =23 B23 5
o 3 S ©5 £355 B
© c 5 T3 0 o O %
|_
DataGenerator (p. 298) none 0 1-n % v v |yesd | v |~
Universal DataReader (p. 333) flat file |0-1 1-2 ® ® ® ® ® | =
Parallel Reader (p. 326) flat file (O 1 ® ® ® ® % | %
CloverDataReader (p. 289) clover 0 1-n v ® ® ® % | =
binary
file
XL SDataReader (p. 338) XLS(X) [0-1 1-n v ® ® ® % | %
file
DBFDataReader (p. 305) dBasefile|0-1 1-n v ® ® ® ® | =
DBInputTable (p. 307) database |0 1-n v ® ® B ® | =
XML Extract (p. 342) XML file|0-1 1-n ® v ® ® ® | =
XML XPathReader (p. 354) XML file|0-1 1-n ® v ® 8 % | =
JM SReader (p. 314) jms 0 1 - - v ® v | =
messages
EmailReader (p. 311) email 0 1 - - v ® v | =
messages
L DAPReader (p. 317) LDAP |0 1-n ® % x % x | %
directory
tree
MultiL evelReader (p. 322) flat file |1 1-n ® v v v v | %
ComplexDataReader (p. 291) flatfile |1 1-n ® v v v v | v
QuickBaseRecordReader (p. 329) QuickBa&PO-l 1-2 ® ® ® ® ® | =
QuickBaseQueryReader (p. 331) | QuickBas¢0 1 % x % ®x | % | =
L otusReader (p. 320) Lotus 0 1 ® ® ® ® ® | =
Notes
Legend

1) Component sends each data record to all of the connected output ports.

2) Component sends different data records to different output ports using return values of the transformation
(DataGenerator and MultiL evelReader). See Return Values of Transformations (p. 238) for more information.
XML Extract and XM L XPathReader send datato portsasdefinedintheir M apping or Mapping URL attribute.

Supported File URL Formats for Readers
The File URL attribute may be defined using the URL File Dialog (p. 59).
I mportant

To ensure graph portability, forward slashes must be used when defining the path in URLSs (even
on Microsoft Windows).
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Here we present some examples of possible URL for Readers:

Reading of Local Files

e /path/filenane.txt

Reads specified file.

[ pathl/filenanel.txt;/path2/fil ename2.txt
Reads two specified files.

[ path/fil ename?. t xt

Reads all files satisfying the mask.

/ pat h/ *

Reads all filesin specified directory.

zip:(/path/file.zip)

Readsthe first file compressed inthef i | e. zi p file.
zip:(/path/file.zip)#i nnerfolder/fil ename.txt
Reads specified file compressed inthef i | e. zi p file.
gzip:(/path/file.gz)

Readsthe first file compressed inthef i | e. gz file.

tar: (/path/file.tar)#innerfolder/fil enane.txt
Reads specified filearchivedinthefi | e. t ar file.

zip: (/path/file??. zip)#i nnerfol der?/fil enane. *

Reads all files from the compressed zipped file(s) that satisfy the specified mask. Wild cards (? and *) may be
used in the compressed file names, inner folder and inner file names.

tar: (/path/file????.tar)#i nnerfol der??/fil enane*.txt

Reads all files from the archive file(s) that satisfy the specified mask. Wild cards (? and * ) may be used in the
compressed file names, inner folder and inner file names.

gzip: (/path/file*.gz)

Reads al files each of them has been gzipped into the file that satisfy the specified mask. Wild cards may be
used in the compressed file names.

tar:(gzip:/path/file.tar.gz)#innerfol der/fil enane. txt

Reads specified filecompressed inthef i | e. t ar . gz file. Note that although Clover ETL can read datafrom
.tar file, writingto . t ar filesisnot supported.

tar: (gzip:/path/file??. tar.gz)#i nnerfol der?/fil enane*.txt

Reads all files from the gzipped t ar archive file(s) that satisfy the specified mask. Wild cards (? and *) may
be used in the compressed file names, inner folder and inner file names.

zi p: (zi p: (/ pat h/ nane?. zi p) #i nnerfol der/fil e. zi p)#i nner nost f ol der ?/
fil ename*. txt
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Readsall files satisfying thefile mask from all paths sati sfying the path mask from all compressed files satisfying
the specified zip mask. Wild cards (? and *) may be used in the outer compressed files, innermost folder and
innermost file names. They cannot be used in the inner folder and inner zip file names.

Reading of Remote Files

ftp://usernamne: password@erver/path/fil enane.t xt

Reads specified fi |l enane. t xt file on remote server connected via ftp protocol using username and
password.

sftp://usernane: password@erver/ path/fil enane. t xt

Reads specified fi | enane. t xt file on remote server connected via ftp protocol using username and
password.

http://server/path/fil enane.txt

Reads specified f i | enane. t xt file on remote server connected via http protocol.
https://server/path/fil enane.txt

Reads specified f i | enan®e. t xt file on remote server connected via https protocol.

zi p: (ftp://usernane: password@erver/path/fil e.zip)#i nnerfol der/
fil ename. txt

Reads specified f i | enane. t xt file compressed inthefi | e. zi p file on remote server connected via ftp
protocol using username and password.

zip: (http://server/path/file.zip)#innerfolder/filenane.txt

Reads specified f i | enane. t xt filecompressedinthefi | e. zi p file on remote server connected via http
protocol.

tar: (ftp://username: password@erver/path/file.tar)#i nnerfol der/
filenane.txt

Reads specified fi | enane. t xt file archived inthefil e. tar file on remote server connected via ftp
protocol using username and password.

zip: (zip:(ftp://usernane: password@erver/ pat h/ nane. zi p) #i nner f ol der/
file.zip)#i nnernostfol der/fil enane.txt

Reads specified fi | enane. t xt file compressed in the fil e. zi p file that is also compressed in the
namne. zi p file on remote server connected viaftp protocol using username and password.

gzip: (http://server/path/file.gz)

Readsthe first file compressed inthef i | e. gz file on remote server connected via http protocol.
http://server/fil ename*. dat

Reads all files from WebDAV server which satisfy specified mask (only * is supported.)

http://access_key_id: secret_access_key@ucket nane. s3. amazonaws. coni
fil enane*. out

Reads all files which satisfy specified mask (only * is supported) from Amazon S3 web storage service from
given bucket using access key ID and secret access key.
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Reading from Input Port

e port: $0. Fi el dNane: di screte

Data from each record field selected for input port reading are read as asingle input file.
e port: $0. Fi el dNane: source

URL addresses, i.e., values of field selected for input port reading, are loaded in and parsed.
e port:$0. Fi el dName: stream

Input port field values are concatenated and processed as an input file(s); nul | valuesare replaced by the eof .

Reading from Console

Reads data from st di n after start of the graph. When you want to stop reading, press Ctrl+Z.

Using Proxy in Readers

e http:(direct:)//seznam cz
Without proxy.
e http: (proxy://user:password@12. 93. 193. 82: 443)//seznam cz
Proxy setting for http protocol.
o ftp:(proxy://user:password@roxyserver: 1234)//seznam cz
Proxy setting for ftp protocol.
o sftp:(proxy://66.11.122.193:443)// user: password@erver/path/file. dat

Proxy setting for sftp protocol.

Reading from Dictionary

. dict: keyNane: di screte?

Reads data from dictionary.
« di ct: keyName: sour ce?

Reads datafrom dictionary in the sameway likethedi scr et e processing type, but expectsthat the dictionary
values are input file URLs. The data from this input passes to the Reader .

L egend:

1): Reader finds out the type of source vaue from the dictionary and creates
readable channel for the parser. Reader supports following type of sources. | nput Stream
byt e[], Readabl eByt eChannel , Char Sequence, Char Sequence[], Li st <Char Sequence>,
Li st <byte[]>, Byt eArrayQut put St ream

Sandbox Resource as Data Source
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A sandbox resource, whether it isashared, local or partitioned sandbox, is specified in the graph under thefileURL
attributes as a so called sandbox URL like this:

sandbox://data/path/to/file/file.dat

where "data" is code for sandbox and "path/toffile/file.dat” isthe path to the resource from the sandbox root. URL
isevaluated by CloverETL Server during graph execution and a component (reader or writer) obtains the opened
stream from the server. This may be a stream to alocal file or to some other remote resource. Thus, a graph does
not have to run on the node which has local accessto the resource. There may be more sandbox resources used in
the graph and each of them may be on a different node. In such cases, CloverETL Server would choose the node
with the most local resources to minimalize remote streams.

The sandbox URL has a specific use for parallel data processing. When the sandbox URL with the resource
in a partitioned sandbox is used, that part of the graph/phase runs in parallel, according to the node allocation
specified by the list of partitioned sandbox locations. Thus, each worker has its own local sandbox resource.
CloverETL Server evaluates the sandbox URL on each worker and provides an open stream to a loca resource
to the component.

Viewing Data on Readers

You can view data on Reader s using the context menu. To do that, right-click the desired component and select
View data from the context menu.

-
~ CloverETL - SimpleExamples/graph/graphAggregatelnsorted.qgrf - Eclipse SDK_ E=RACEL )
==
File Edit CloverETL Mavigate Search Project Run Window Help
- =) IF-O-Q - & - - - [ - | E9 CloverETL
Y| B @A \ | | 100% - ) Java
‘&5 Navigator 3 = O |[E] Project_01_001.grf [ graphAggregateUnsorted.grf 52 =0
2%~ 4
(= data-in m © g L = - -ﬂ E.l# =
(= data-out Q %‘D J 1
(= data-tmp INPUTL AGGREGATE ouTPUT
& graph Edit
£ graphAggregateSorted.grf Set phase
£4 graphAggregateUnsorted.grf Tty
£ graphCloverData.grf sabie
£ graphCompressedByteTest.gr Pass Through
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B= Outline 52 F=0 <7 Undo
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=
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() Connections =Rl Rename Problems E_!] CloverETL - Reg E CloverETL - Gra H CloverETL - Log =0
i1 Parameters ¥ Del *‘ -
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99 Sequences Val = s
E Lookups Propy Run As » alue
Motes Debug As L3
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Team 3
Compare With 3 S
‘ Replace With 3 " b
e
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Figure 37.1. Viewing Data in Components

After that, you can choose whether you want to see data as a plain text or grid (a preview of parsed data). If you
select the Plain text option, you can select Char set, but you cannot select any filter expression. Windows with
results are modal, so that user can view data from components at the sametime. To differ between results window
title providesinfo about viewing edge in format GRAPH.name:COMPONENT .name.
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View data (TestingSort:Orders)

View data. ©,

Records from #: | 1 | count | 100 v‘

Display as:
() Plain text 150-8859-1 ~ \

O Grid

@

Figure 37.2. Viewing Data as Plain Text

On the other hand, if you select the Grid option, you can select Filter expression, but no Char set.

View data (TestingSort:Orders[out:0])

View data. ek
Records from # | 1 | count | 10 v‘
.

Display as:

®Grid

@

Figure 37.3. Viewing Data as Grid

The result can be seen as follows in Plain text mode:

[ view data (TestingSort:Orders)
Options View Edit

10248 |VINET|5(|4.7.1996 0:00:00]1.8.1896 0:00:00116.7.1996 0:00:00]3|32.38|Vir
10249 |TOMSP|6|5.7.1996 0:00:00]|16.8.1996 0:00:00]10.7.1996 0:00:00[1]11.61|Tc
10250 |HANAR|4(8.7.1996 0:00:00|5.8.1996 0:00:000112.7.1996 0:00:0012|65.83|Har
10251 |VICIE|3(|8.7.1996 0:00:00]5.8.1896 0:00:00115.7.1996 0:00:00]1]41.34|Vic
10252 |5UPRD|4(|9.7.1996 0:00:00]|6.8.1996 0:00:00]11.7.1996 0:00:00]2|51.30|5ur

10253 |HANAR|3(10.7.1986 0:00:00(24.7.19%6 0:00:00(16.7.1996 0:00:00|2|58.17|F
10254|CHOPS|5(11.7.19%86 0:00:00|8.8.1996 0:00:00]23.7.1996 0:00:00|2|22.98|Ck
10255|RICSU|9(12.7.1996 0:00:00|9.8.1996 0:00:00]15.7.1996 0:00:00|3]|148.33|F
10256 |WELLI|3|15.7.1986 0:00:00|12.8.19%6 0:00:00(17.7.1996 0:00:00]2|13.97|¢
10257 |HILAR|4|16.7.1996 0:00:00(13.5.19%6 0:00:00]22.7.19%6 0:00:00|3|81.91|F

|~
™

Figure 37.4. Plain Text Data Viewing

Or inthe Grid mode, it can be like the following:
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View data (TestingSort:Orders)

Edit View Hide/Show columns
# OrderID | CustomerID | EmployeelD | OrderDate RequiredDate ShippedDate ShipVia = Freight | #

a 10248 VINET 5 04.07.1996 00:...  01.08.1996 00:... 16.07.1996 00:... 3 32

1 10245 TOMSP [ 05.07.1996 00:...  16.08,1996 00:... 10.07.199600:;.. 1 12

2 10250 HAMNAR 4 08.07.1996 00:...  05.08.1996 00.... 12.07.199500:... 2 3]

3 10251 VICTE 3 08.07.1996 00:...  05.08.1996 00:... 15.07.1996 00:... 1 41

4 10252 SUPRD 4 09.07.1996 00:...  06.08.1996 00:... 11.07.199600:.. 2 51

5 10253 HAMNAR 3 10.07.199500:...  24.07.1996 00:... 16.07.199500:... 2 o8

6 10254 CHOPS 5 11.07.1996 00:...  08.08.1996 00:... 23.07.199600:... 2 23

7 10255 RICSU 9 12,.07.1996 00;...  09.08.195600:... 15.07.199600:... 3 143

8 10256 WWELLL 3 15.07.1995 00:... 12.08.1996 00:... 17.07.19900:... 2 14

9 10257 HILAA 4 16.07.1996 00:.. 13.08.1996 00:.. 22.07.1996 00:.. 3 82

10 10258 ERNSH 1 17.07.1996 00:. 14.08.1956 00:. 23.07.1996 00:, 1 141

10259 4 18.07.1995 00:. 15.08.1996 00:. 25.07.1996 00:. 3

MIEM 19.07.1995 00:... [ 16.08.1396 00:... [ 29.07.1396 00:. M

13 10261 QUEDE 4 19.07.1996 00:. 16.08.1956 00:. 30.07.1996 00:, 2

< >
Number of shown records: 49

Figure 37.5. Grid Data Viewing

The same can be done in some of the Writers. See Viewing Data on Writers(p. 266). However, only after
the output file has been created.

Input Port Reading

Some Reader s allow to read data from the optional input port.
Input port reading is supported by the following Readers:
 UniversalDataReader

» XLSDataReader

+ DBFDataReader

« XMLEXxtract

* XMLXPathReader

* MultiLevelReader (Commercial Component)

I mportant
<

Remember that port reading can also be used by DBExecute for receiving SQL commands. Query
URL will be as follows: port:$0.fieldName:discrete. Also SQL command can be read from afile.
Its name, including path, isthen passed to DBExecute from input port and the Query URL attribute
should be the following: port:$0.fieldName:source.

If you connect the optional input port of any of these Readers to an edge, you must also connect the other side
of this edge to some data source. To define the protocol for field mapping, afield from where you want to read
data must be set in the File URL attribute of the Reader. The type of the Fi el dNane input field can only be
string, byt e, or cbyt e as defined in input edge metadata.

The protocol hasthe syntax por t : $0. Fi el dNan®e[ : pr ocessi ngType] .

Here pr ocessi ngType isoptional and definesif the datais processed as plain data or url addresses. It can be
source,di screte,orstream If not set explicitly, di scr et e isapplied by default.

To define the attributes of input port reading, URL File Dialog (p. 59) can be used.

When graph runs, data is read from the original data source (according to the metadata of the edge connected to
the optional input port of the Readers) and received by the Reader through its optional input port. Each record
is read independently of the other records. The specified field of each one is processed by the Reader according
to the output metadata.

257



Chapter 37. Common
Properties of Readers

» discrete

Each data record field from input port represents one particular data source.
e source

Each data record field from input port represents an URL to be load in and parsed.
s stream

All datafields from input port are concatenated and processed as one input file. If thenul | value of thisfield
ismet, it isreplaced by the eof . Following data record fields are parsed as another input file in the same way,
i.e., until the nul | value is met. See Output Port Writing (p. 268) for more information about writing with
st r eamprocessing type.

Incremental Reading

Some Reader s allow to use so called incremental reading. If the graph reads the same input file or a collection of
filesseveral times, it may beinterested only in those records or files, that have been added since the last graph run.

Inthefollowing four Reader s, you can set the I ncremental fileand I ncremental key attributes. The I ncremental
key isastring that holds the information about read records/files. Thiskey is stored in the Incremental file. This
way, the component reads only those records or files that have not been marked in the Incremental file.

The Reader s allowing incremental reading are as follows:

» UniversalDataReader

» XLSDataReader

» DBFDataReader

The component which reads data from databases performs this incremental reading in a different way.
e DBInputTable

Unlike the other incremental readers, in this database component, more database columns can be evaluated and
used as key fields. Incremental key is a segquence of the following individual expression separated by semicolon:
keynanme=FUNCTI ONNAVE(db_fiel d)[! I nitial Val ue]. For example, you can have the following
Incremental key: key01=MAX( Enpl oyeel D) ; key02=FI RST( Cust oner | D) ! 20. The functions that
can be selected are the following four: FI RST, LAST, M N, MAX. At the same time, when you define an
I ncremental key, you also need to add these key partsto the Query. Inthe query, apart of the” wher e" sentence
will appear, for example, somethinglikethis: where db_fi el d1 > #key01 and db_fi el d2 < #key02
. This way, you can limit which records will be read next time. It depends on the values of their db_fi el d1
and db_fi el d2 fields. Only the records that satisfy the condition specified by the query will be read. These
key fields values are stored in the Incremental file. To define Incremental key, click this attribute row and, by
clicking the Plus or Minus buttons in the Define incremental key dialog, add or remove key names, and select
db field names and function names. Each one of the last two isto be selected from combo list of possible values.

Note
LY

Since the version 2.8.1 of CloverETL Designer, you can also definel ni tial val ue for each
key. Thisway, non existing | ncremental file can be created with the specified values.

Selecting Input Records

When you set up Reader s, you may want to limit the records that should be read.

Some Reader sallow to read more files at the same time. In these Reader s, you can define the records that should
be read for each input file separately and for all of theinput filesin total.
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In these Readers, you can define the Number of skipped records and/or Max number of records attributes.
Theformer attribute specifies how many records should be skipped, the latter defines how many records should be
read. Remember that these records are skipped and/or read continuously throughout all input files. These records
are skipped and/or read independently on the values of the two similar attributes mentioned below.

In these components you can also specify how many records should be skipped and/or read from each input file.
To do this, set up the following two attributes: Number of skipped records per source and/or Max number of
records per source.

Thus, total number of records that are skipped equals to Number of skipped records per source multiplicated
by the number of source files plus Number of skipped records.

And total number of records that are read equals to Max number of records per source multiplicated by the
number of source files plus Max number of records.

The Readers that alow limiting the records for both individual input file and all input files in total are the
following:

* UniversalDataReader

» XLSDataReader

» DBFDataReader

* MultiLevelReader (Commercial Component)

Unlike the components mentioned above, Clover DataReader only allowsyou to limit the total number of records
from all input files:

» CloverDataReader only alows you to limit the total number of records by using the Number of skipped
records and/or Max number of records attributes as shown in previous components.

The following two Readers allow you to limit the total number of records by using the Number of skipped
mappings and/or Max number of mappings attributes. What is called mapping here, is a subtree which should
be mapped and sent out through the output ports.

» XMLEXxtract. In addition to the mentioned above, this component also alows to use the ski pRows and/or
thenunRecor ds attributes of individual XML elements.

» XML XPathReader . In addition to the mentioned above, this component allows to use X Path language to limit
the number of mapped XML structures.

The following Reader s alow limiting the numbersin a different way:

» JMSReader alowsyou to limit the number of messages that are received and processed by using the M ax msg
count attribute and/or the f al se return value of endCOf | nput () method of the component interface.

* QuickBaseRecordReader (Commercial Component). This component uses the Records list attribute to
specify the records that should be read.

* QuickBaseQueryReader (Commercial Component). This component can use the Query or the Options
attributes to limit the number of records.

» DBInputTable. Also this component can use the SQL query or the Query URL attribute to limit the number
of records.

The following Reader s do not allow limiting the number of records that should be read (they read them al):
» LDAPReader

» ParallelReader (Commercial Component)
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Data Policy
Data policy can be set in some Reader s. Here we provide their list:

* UniversalDataReader

ParallelReader (Commercial Component)

XL SDataReader

DBFDataReader

DBInputTable

XML XPathReader

MultiL evelReader (Commercial Component)

When you want to configure these components, you must first decide what should be done when incorrect or
incomplete records are parsed. This can be specified with the help of this Data Policy attribute. Y ou have three
options according to what data policy you want to select:

» Strict. Thisdatapolicy isset by default. It meansthat data parsing stopsif arecord field with an incorrect value
or format isread. Next processing is aborted.

» Controlled. This data policy means that every error is logged, but incorrect records are skipped and
data parsing continues. Generally, incorrect records with error information are logged into st dout . Only
Univer salDataReader enablesto sent them out through the optional second port.

| mportant

If you set the Data policy attributetocont r ol | ed inUniver salDataReader, you need to select
the components that should process the information or maybe you only want to writeit. Y ou must
select an edge and connect the error port of the Univer salDataReader (in which the data policy
attribute is set to controlled) with the input port of the selected writer if you only want to write
it or with the input port other processing component. And you must assign metadata to this edge.
The metadata must be created by hand. They consist of 4 fields. nunber of incorrect
record,nunber of incorrect field,incorrect record,error nmessage.The
first two fields are of i nt eger datatype, the other two are st ri ngs. See Creating Metadata
by User (p. 134) for detailed information about how metadata should be created by user.

» Lenient. Thisdatapolicy means that incorrect records are only skipped and data parsing continues.

XML Features

In XMLExtract (p. 342)and XML XPathReader (p. 354)you can validate your input XML files by specifying
the Xml features attribute. It is expressed as a sequence of individual expressions of one of the following form:
nameM =t rue or nameN: =f al se, where each naneMis an XML feature that should be validated. These
expressions are separated from each other by semicolon.

The options for validation are the following:
» Custom parser setting

» Default parser setting

* Novalidations

« All validations
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Y ou can define this attribute using the following dial og:

_
= ¥ml Features [=[E] = ]

Setxml features

Preselection: |Custom parser setting -

Feature name Value

T true
ures/Namespaces -
xml.org/sax/features/validation
fapache.org/xml/features/validation/dynamic
fapache.org/xml/features/validation/schema
fapache.org/xml/features/validation/schema-full-checking 2

x| [1] [+]

@ ‘ QK | | Cancel

Figure 37.6. XML Features Dialog

In this dialog, you can add features with the help of Plus button, select their t r ue or f al se values, etc.

CTL Templates for Readers

DataGenerator (p. 298) requires a transformation which can be written in both CTL and Java.

See CTL Templates for DataGenerator (p. 301) for more information about the transformation template.

Remember that this component allows to send each record through the connected output port whose number
equals the value returned by the transformation (Return Values of Transformations (p. 238)). Mapping must
be defined for such port.

Java Interfaces for Readers

DataGenerator (p. 298) requires a transformation which can be written in both CTL and Java.

See Java Interfaces for DataGenerator (p. 304) for more information about the interface.

Remember that this component allows sending of each record through the connected output port whose number
equals the value returned by the transformation (Return Values of Transformations (p. 238)). Mapping must
be defined for such port.

JM SReader (p. 314) allows optionally a transformation which can be written in Java only.

See Java Interfaces for JIM SReader (p. 316) for more information about the interface.

Remember that this component sends each record through all of the connected output ports. Mapping does not
need to be defined.

MultiL evel Reader (p. 322) requires a transformation which can only be written in Java.

See Java Interfaces for MultiLevelReader (p. 324) for more information.
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Writersare thefinal components of the transformation graph. Each writer must have at least oneinput port through
which the data flows to this graph component from some of the others. The writers serve to write data to files or
database tables located on disk or to send data using some FTP, LDAP or JMS connection. Among the writers,
there is also the Trash component which discards all of the records it receives (unlessit is set to store them in
adebug file).

Inall writersitisimportant to decide whether you want either to append datato the existing file or sheet or database
table (Append attribute for files, for example), or to replace the existing file or sheet or database table by a new
one. The Append attribute is set to false by default. That means "do not append data, replaceit”.

It isimportant to know that you can also write data to one file or one database table by more writers of the same
graph, but in such a case you should write data by different writersin different phases.

Remember that (in case of most writers) you can see some part of resulting data when you right-click awriter and
select the View data option. After that, you will be prompted with the same View data dial og as when debugging
the edges. For more details see Viewing Debug Data (p. 93). This dialog allows you to view the written data (it
can only be used after graph has aready been run).

Here we present a brief overview of links to these options:

» Some examples of File URL attribute for writing to local and remote files, through proxy, to console, output
port and dictionary.

Supported File URL Formats for Writers (p. 263)

» Viewing Data on Writers (p. 266)

 Output Port Writing (p. 268)

» How and Where Data Should Be Written (p. 269)

 Selecting Output Records (p. 270)

* Partitioning Output into Different Output Files (p. 270)

* As has been shown in Defining Transformations (p. 234), some Writers allow that a transformation may
be or must be defined in them. For information about transformation interfaces that must be implemented in
transformations written in Java see:

Java Interfaces for Writers (p. 272)

Here we present an overview of all Writers:
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Table 38.1. Writers Comparison

5 2 2 % §
o = o
— o o E
Component 3 = = = 8
] = o ‘B ‘175
< = ] c
0 = o z g
= ~
Trash (p. 414) none 1 0 ® ® ® ®
Universal DataWriter (p. 416) flat file 1 0-1 ® ® ® ®
CloverDataWriter (p. 362) Clover 1 0 ® ® ® ®
binary file
XLSDataWriter (p. 419) XLS(X) file |1 0-1 ® ® * ®
StructuredDataWriter (p. 410) structured 1-3 0-1 ® ® ® ®
flat file
EmailSender (p. 377) e-mails 1 0-2 ® ® ® ®
DBOutputTable (p. 369) database 1 0-2 ® ® ® ®
DB2DataWriter (p. 364) database 0-1 0-1 ® ® ® ®
InfobrightDataWriter (p. 381) database 1 0-1 ® ® ® ®
InformixDataWriter (p. 383) database 0-1 0-1 ® ® ® ®
M SSQL DataWriter (p. 393) database 0-1 0-1 ® ® ® ®
MySQL DataWriter (p. 396) database 0-1 0-1 ® ® ® ®
OracleDataWriter (p. 399) database 0-1 0-1 ® ® ® ®
PostgreSQL DataWriter (p. 403) database 0-1 0 B ® ® ®
XMLWriter (p. 422) XML file 1-n 0-1 ® ® ® ®
JM SWriter (p. 386) jms 1 0 4 ® 4 ®
messages
LDAPWriter (p. 389) LDAP 1 0-1 ® ® ® ®
directory tree
QuickBaseRecordWriter (p. 408) |QuickBase |1 0-1 ® ® ® ®
QuickBaselmportCSV (p. 406) QuickBase |1 0-2 ® ® ® ®
L otusWriter (p. 391) Lotus Notes 1 0-1 ® ® ® ®

Supported File URL Formats for Writers

The File URL attribute may be defined using the URL File Dialog (p. 59).

The URL shown below can also contain placeholders - dollar sign or hash sign.

Important

-

Y ou need to differentiate between dollar sign and hash sign usage.

 Dallar sign should be used when each of multiple output files contains only a specified number
of records based on the Recor ds per file attribute.

» Hash sign should be used when each of multiple output files only contains records correspoding
to the value of specified Partition key.
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Note
LY

Hash signsin URL examplesin this section serve to separate a compressed file (zi p,
gz) from its contents. These are not placeholders!

I mportant

To ensure graph portability, forward slashes must be used when defining the path in URLs (even
on Microsoft Windows).

Here we present some examples of possible URL for Writers:

Writing to Local Files

e /path/fil enane. out
Writes specified file on disk.

» /pathl/fil enanel. out;/path2/fil enane2. out
Writes two specified files on disk.

« /path/fil enane$. out

Writes some number of files on disk. The dollar sign represents one digit. Thus, the output files can have the
namesfromfi | enane0. out tofi | enane9. out . Thedollar sign isused when Records per fileis set.

« /path/filenane$s$. out

Writes some humber of files on disk. Two dollar signs represent two digits. Thus, the output files can have the
namesfromf i | enane00. out tofi | enanme99. out . Thedollar signisused when Records per fileisset.

e zip:(/path/file$.zip)

Writes some number of compressed files on disk. The dollar sign represents one digit. Thus, the compressed
output files can have the names from fi | e0. zi p tofi |l €9. zi p. The dollar sign is used when Records
per fileisset.

e zip:(/path/file$.zip)# nnerfol der/fil ename. out

Writes specified file inside the compressed files on disk. The dollar sign represents one digit. Thus, the
compressed output files containing the specified filename.out file can have the names from fi | €0. zi p to
file9.zip.Thedollar signisused when Records per fileis set.

e gzip:(/path/file$.gz)

Writes some number of compressed files on disk. The dollar sign represents one digit. Thus, the compressed
output files can have the namesfromfi | €0. gz tofi |l €9. gz. The dollar sign is used when Records per
fileis set.

Note

Although CloverETL canread datafroma. t ar file, writingtoa. t ar fileisnot supported.

Writing to Remote Files

e ftp://user:password@erver/ path/fil enane. out

Writes specified fi | ename. out file on remote server connected via ftp protocol using username and
password.
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o sftp://user:password@erver/path/fil enane. out

Writes specified fi | enane. out file on remote server connected via sftp protocol using username and
password.

e zip:(ftp://usernane: password@erver/path/file.zip)# nnerfol der/
fil ename. txt

Writes specified f i | ename. t xt file compressed inthefi | e. zi p file on remote server connected via ftp
protocol using username and password.

e zip:(ftp://usernane: password@erver/path/file.zip)# nnerfol der/
fil ename. t xt

Writes specified f i | enamne. t xt file compressed inthefi | e. zi p file on remote server connected via ftp
protocol.

e zip:(zip:(ftp://usernane: password@er ver/ pat h/ nane. zi p) #i nner f ol der/
file.zip)#i nnernostfol der/filenane.txt

Writes specified fi |l enane. t xt file compressed in the fil e. zi p file that is aso compressed in the
nane. zi p file on remote server connected via ftp protocol using username and password.

e gzip: (ftp://usernane: password@erver/path/file.gz)
Writes the first file compressed inthef i | e. gz file on remote server connected via ftp protocol.
e http://usernane: password@erver/fil ename. out

Writes specified f i | enane. out file on remote server connected viaWebDAV protocol using username and
password.

e http://access_key id:secret_access_key@ucket nane. s3. amazonaws. coni
fil enane. out

Writes specified f i | ename. out file on Amazon S3 web storage service to the bucket bucket name using
theaccess_key_i dastheof ID of accesskey and secr et _access_key asthe persona access key.

Writing to Output Port

e port:$0. Fi el dName: di screte

If thisURL is used, output port of the Writer must be connected to another component. Output metadata must
contain a Fi el dName of one of the following data types: st ri ng, byt e or cbyt e. Each data record that
isreceived by the Writer through the input port is processed according to the input metadata, sent out through
the optional output port, and written as the value of the specified field of the metadata of the output edge. Next
records are parsed in the same way as described here.

Writing to Console

Writes datato st dout .

Using Proxy in Writers

e http:(direct:)//seznam cz
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Without proxy.
e http: (proxy://user:password@12. 93. 193. 82: 443)//seznam cz
Proxy setting for http protocol.
o ftp:(proxy://user:password@roxyserver:1234)//seznam cz
Proxy setting for ftp protocoal.
o ftp:(proxy://proxyserver:443)//server/path/file.dat
Proxy setting for ftp protocol.
o sftp:(proxy://66.11.122.193:443)// user: password@erver/path/file. dat

Proxy setting for sftp protocol.

Writing to Dictionary

« dict: keyName: di scret e?

Writes data to dictionary. Creates Ar r ayLi st <byte[]>
- di ct: keyNane: st rean?

Writes data to dictionary. CreatesW i t abl eByt eChannel
Legend:
1): Thedi scr et e processing type uses byte array for storing data.

2): The st r eamprocessing type uses an output stream that must be created before running a graph (from Java
code).

Sandbox Resource as Data Source

A sandbox resource, whether it isashared, local or partitioned sandbox, is specified in the graph under thefileURL
attributes as a so called sandbox URL like this:

sandbox://data/path/to/file/file.dat

where"data" is code for sandbox and " path/to/file/file.dat" is the path to the resource from the sandbox root. URL
is evaluated by CloverETL Server during graph execution and a component (reader or writer) obtains the opened
stream from the server. This may be a stream to alocal file or to some other remote resource. Thus, a graph does
not have to run on the node which has local accessto the resource. There may be more sandbox resources used in
the graph and each of them may be on a different node. In such cases, CloverETL Server would choose the node
with the most local resources to minimalize remote streams.

The sandbox URL has a specific use for paralel data processing. When the sandbox URL with the resource
in a partitioned sandbox is used, that part of the graph/phase runs in parallel, according to the node allocation
specified by the list of partitioned sandbox locations. Thus, each worker has its own local sandbox resource.
CloverETL Server evaluates the sandbox URL on each worker and provides an open stream to a local resource
to the component.

Viewing Data on Writers

After an output file has been created, you can view its data on Writer s using the context menu. To do that, right-
click the desired component and select View data from the context menu.
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Figure 38.1. Viewing Data on Components

Now you need to choose whether you want to see dataas plain text or grid. If you select the Plain text option, you
can select Char set, but you cannot select any filter expression. Windows with results are modal, so that user can
view data from components at the same time. To differ between results window title provides info about viewing
edge in format GRAPH.name;COMPONENT.name.

View data (TestingSort:Orders)

View data. o

Records from # | 1 | count | 100 v‘

Display as:

() Plain text 150-8859-1 b \
O Grid

@

Figure 38.2. Viewing Data as Plain Text

On the other hand, if you select the Grid option, you can select Filter expression, but no Char set.

View data (TestingSort:Orders[out:0])

View data. o

Records from # | 1 | count | 10 v‘

p— O

Display as:

@ Grid

@

Figure 38.3. Viewing Data as Grid

The result can be as follows in the Plain text mode:
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[ view data (TestingSort:Orders)
Options View Edit

10248|VINET|54.7 0:00:0011.8.1996 0:00:00]16.7.1996 0:00:00]3|32.38|Vir
10249 |TOMSP|6|5.7.1996 0:00:00]|16.8.1996 0:00:00]10.7.1996 0:00:00[1]11.61|Tc
10250 |HANAR|4(8.7.1996 0:00:00|5.8.1996 0:00:000112.7.1996 0:00:0012|65.83|Har
10251 |VICIE|3(|8.7.1996 0:00:00]5.8.1896 0:00:00115.7.1996 0:00:00]1]41.34|Vic
10252 |5UPRD|4(|9.7.1996 0:00:00]|6.8.1996 0:00:00]11.7.1996 0:00:00]2|51.30|5ur
10253 |HANAR|310.7. 0:00:00]124.7.1996 0:00:00]16.7.1996 0:00:00]2|58.17|F
10254|CHOPS|5(11.7.19%86 0:00:00|8.8.1996 0:00:00]23.7.1996 0:00:00|2|22.98|Ck
10255|RICSU|9(12.7.1996 0:00:00|9.8.1996 0:00:00]15.7.1996 0:00:00|3]|148.33|F
10256 |WELLI|3|15.7.1986 0:00:00|12.8.19%6 0:00:00(17.7.1996 0:00:00]2|13.97|¢
10257 |HILAA|4|16.7.1996 0:00:00(13.8

.1996

19286

.1986 0:00:00(22.7.1996 0:00:003|81.91|F

Figure 38.4. Plain Text Data Viewing

Or in the Grid mode, it can be like the following:

IE‘ View data (TestingSort:Orders)

Edit View Hide/Show columns
# OrderID | CustomerID | EmployeelD | OrderDate RequiredDate ShippedDate ShipVia ~ Freight | #
a 10248 VINET 5 04.07.1996 00:...  01.08.1996 00:... 16.07.1996 00:... 3 32
1 10245 TOMSP [ 05.07.1996 00:...  16.08,1996 00:... 10.07.199600:;.. 1 12
2 10250 HAMNAR 4 08.07.1996 00:...  05.08.1996 00.... 12.07.199500:... 2 3]
3 10251 VICTE 3 08.07.1996 00:...  05.08.1996 00:... 15.07.1996 00:... 1 41 =
4 10252 SUPRD 4 09.07.1996 00:...  06.08.1996 00:... 11.07.199600:.. 2 51
5 10253 HAMNAR 3 10.07.199500:...  24.07.1996 00:... 16.07.199500:... 2 o8
6 10254 CHOPS 5 11.07.1996 00:...  08.08.1996 00:... 23.07.199600:... 2 23
7 10255 RICSU 9 12,.07.1996 00;...  09.08.195600:... 15.07.199600:... 3 143
8 10256 WWELLL 3 15.07.1995 00:... 12.08.1996 00:... 17.07.19900:... 2 14
9 10257 HILAA 4 16.07.1996 00:... 13.08.1996 00:...  22.07.1996 00:... 3 82
10 10258 ERMSH 1 17.07.1996 00:. 14.08.1956 00:. 23.07.1996 00:, 1 141
10259 CENTC 4 18.07.1995 00:. 15.08.1996 00:. 25.07.1996 00:. 3
MIEM 19.07.1995 00:... [ 16.08.1396 00:... [ 29.07.1396 00:. Mﬁ-ﬂ
10261 QUEDE 4 19.07.1996 00:. 16.08.1956 00:. 30.07.1996 00:, 2
g | -
Number of shown records: 49

Figure 38.5. Grid Data Viewing

The same can be done in some of the Readers. See Viewing Data on Writers (p. 266).

Output Port Writing

Some Writer s allow to write data to the optional output port.

Here we provide the list of Writers allowing output port writing:

» UniversalDataWriter

» XLSDataWriter

o XMLWriter

» StructuredDataWriter

The attributes for the output port writing in these components may be defined using the URL File Dialog (p. 59).

If you connect the optional output port of any of these Writers to an edge, you must also connect the other side
of this edge to another component. Metadata of this edge must contain the specified Fi el dNarne of stri ng,
byt e or cbyt e datatype.

Then you must set the File URL attribute of such Writer to port: $0. Fi el dNane[ : pr ocessi ngType] .

Here pr ocessi ngType isoptiona and can be set to one of the following: di scr et e or st r eam If it isnot
set explicitly, itisdi scr et e by default.
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When a graph runs, data is read through the input according to the input metadata, processed by the Writer
according to the specified processing type and sent subsequently to the other component through the optional
output port of the Writer.

e discrete

Each data record that is received through the input port is processed according to the input metadata, sent out
through the optional output port, and written as the value of the specified field of the metadata of the output
edge. Next records are parsed in the same way as described here.

e stream

Each data record that is received through the input port is processed in the ssmeway asin case of di screte
processing type, but another field containing nul | value is added to the end of the output. Such nul | values
mean eof when multiple files are read again from input port using st r eamprocessing type. See Input Port
Reading (p. 257) for more information about reading with st r eamprocessing type.

How and Where Data Should Be Written

When you specify some File URL, you also need to decide how the following attributes should be set:
* Append

It isvery important to decide whether the records should be appended to the existing file (Append) or whether
the file should be replaced. This attributeisset to f al se by default ("do not append, replace the file").

This attribute is available in the following Writers:
e Trash (the Debug append attribute)
» UniversalDataWriter
* CloverDataWriter
e XLSDataWriter (the Append to the sheet attribute)
o StructuredDataWriter
e XMLWriter
* Createdirectories
If you specify some directory in the File URL that still does not exist, you must set the Create directories
attribute to t r ue. Such directory will be created. Otherwise, the graph would fail. Remember that the default
value of Createdirectoriesisf al se!
This attribute is available in the following Writers:
e Trash
¢ UniversalDataWriter
e CloverDataWriter
o XLSDataWwriter
e StructuredDataWriter
o XMLWriter

o Excludefields
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You can use this attribute to exclude the values of some fields from writing. This attribute should be created
using a key wizard and it is used to specify the fields that should not be written to the output. Its form is a
sequence of field names separated by semicolon. For example, if you part your output into more files using
Partition key, you can specify the same fields whose values would not be written to the output files.

* UniversalDataWriter

o XLSDataWriter

Selecting Output Records

When you set up Writers, you may want to limit the records that should be written.

Thefollowing Writersallow you to limit the number of written records by using the Number of skipped records
and/or Max number of records attributes. What is called mapping below, is a subtree which should be mapped
from input ports and written to the output file.

» UniversalDataWriter

e CloverDataWriter

XL SDataWriter

e StructuredDataWriter

XMLWriter (the Number of skipped mappings and Max number of mappings attributes)

Partitioning Output into Different Output Files

Three components allow you to part theincoming data flow and distribute the records among different output files.
These components are the following: UniversalDataWriter, XL SDataWriter and StructuredDataWriter.

If you want to part the data flow and write the records into different output files depending on a key value, you
must specify the key for such a partition (Partition key). It has the form of a sequence of incoming record field
names separated by semicolon.

In addition to this, you can also select only some incoming records. This can be done by using a lookup table
(Partition lookup table). The records whose Partition key equals the values of lookup table key are saved to
the specified output files, those whose key values do not equal to lookup table key values are either saved to the
file specified in the Partition unassigned file name attribute or discarded (if no Partition unassigned file name
is specified).

Remember that if all incoming records are assigned to the values of lookup table, the file for unassigned records

will be empty (even if it is defined).

Such lookup table will aso serve to group together selected data records into different output files and give them
the names. The Partition output fields attribute must be specified. It isasequence of lookup tablefields separated
by semicolon.

The File URL vaue will only serve as the base name for the output file names. Such base name is concatenated
with distinguishing names or numbers. If some partitioning is specified (if Partition key is defined), hash signs

can be used in File URL as placeholder(s) for distinguishing names or numbers. These hash signs must only be
used in the file name part of File URL.

I mportant

Y ou need to differentiate between hash sign and dollar sign usage.
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* Hashsign

Hash sigh should be used when each of multiple output files only contains records correspoding
to the value of specified Partition key.

» Doadllar sign

Dollar sigh should be used when each of multiple output files contains only a specified number
of records based on the Recor ds per file attribute.

The hash(es) can be located in any place of this file part of File URL, even in its middle. For example: pat h/
out put #. x| s (in case of the output XLS file). If no hash is contained in File URL, distinguishing names or
numbers will be appended to the end of the file base name.

If Partition filetag is set to Nunber fil e tag, output files are numbered and the count of hashes used in
File URL means the count of digits for these distinguishing numbers. This is the default value of Partition file
tag. Thus, ### can go from 000 to 999.

If Partition filetagissettoKey fil e tag, single hash must be used in File URL .at most. Distinguishing
names are used.

These distinguishing names will be created as follows:

If the Partition key attribute (or the Partition output fields attribute) is of the following
forom: fieldl;field2;...;fieldN and the values of these fields are the following:
val ueof t hefi el d1, val ueofthefiel d2, .., val ueofthefiel dN, al the vaues of the fields
are converted to strings and concatenated. The resulting strings will have the following form:
val ueof t hefi el dlval ueoft hefi el d2. .. val ueoft hefi el dN. Such resulting strings are used as
distinguishing names and each of them isinserted to the File URL into the place marked with hash. Or appended
to the end of File URL if no hash isused in File URL.

For example, if first nane; | ast name isthe Partition key (or Partition output fields), you can have the
output files as follows:

e pat h/ outjohnsnith. x| s,pat h/ out mar ksm t h. x| s, pat h/ out mi chael gor don. x| s, etc. (if
File URL ispat h/ out #. x| s and Partition filetagissettoKey fil e tag).

e Orpat h/out01. x| s,pat h/ out 02. x| s. etc. (if FileURL ispat h/ out ##. x| s and Partition filetag
issettoNunber file tag).

In XLSDataWriter and UniversalDataWriter, thereis another attribute: Exclude fields.

It isasequence of field names separated by semicolon that should not be written to the output. It can be used when
the same fields serve as a part of Partition key.

If you are partitioning data using any of these two writers and Partition file tag is set to Key file tag, values
of Partition key are written to the names of these files. At the same time, the same values should be written to
corresponding output file.

In order to avoid the files whose names would contain the same val ues as those written in them, you can select the
fields that will be excluded when writing to these files. Y ou need to choose the Exclude fields attribute.

These fields will only be part of file or sheet names, but will not be written to the contents of these files.

Subsequently, when you will read these files, you will be able to use an autofilling function (sour ce_nare
for Univer salaDataReader or XL SDataReader, or sheet _narme for XL SDataReader) to get such value from
either file name or sheet name (when you have previously set Sheet nameto $<fi el d nane>).

In other words, whenyou havefilescreated using Partition key setto Ci t y andtheoutput filesareLondon. t xt ,
St ockhol m t xt , etc., you can get these values (London, St ockhol m etc.) from these names. The Ci ty
field values do not need to be contained in thesefiles.
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Note

If you want to use the value of afield as the path to an existing file, type the following as the File
URL attributein Writer:

11 #

Thisway, if the value of the field used for partitioningispat h/ t o/ ny/fil e/ fil enane. t xt,
it will be assigned to the output file as its name. For this reason, the output file will be located in
pat h/to/ my/fil e anditsnamewill befil ename. t xt.

Java Interfaces for Writers

o JMSWriter (p. 386) allows optionally a transformation, which can only be written in Java.

See Java Interfaces for IM SWriter (p. 388) for more information about the interface.
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These components have both input and output ports. They can put together more dataflowswith the same metadata
(Concatenate, SimpleGather, and Merge), remove duplicate records (Dedup), filter data records (ExtFilter
and EmailFilter), create samples from input records (DataSampler), sort data records (ExtSort, FastSort, and
SortWithinGroups), multiplicate existing data flow (SimpleCopy) split one data flow into more data flows
(Partition at all, but optionally also Dedup, ExtFilter, aso Reformat), intersect two data flows (even with
different metadata on inputs) (Datal nter section), aggregate data information (Aggregate), and perform much
more complicated transformations of data flows (Reformat, Denormalizer, Pivot, Normalizer, MetaPivot,
Rollup, and XL STransfor mer).

Metadata can be propagated through some of these transformers, whereas the same is not possible in such
components that transform data flowsin a more complicated manner. Y ou must have the output metadata defined
prior to configuring these components.

Some of these transformers use transformations that have been described above. See Defining
Transformations (p. 234) for detailed information about how transformation should be defined.

» SomeTransfor mer scan haveatransformation attribute defined, it may be optional or required. For information
about transformation templates for transformations written in CTL see:

CTL Templatesfor Transformers (p. 274)

» Some Transfor mer scan have atransformation attribute defined, it may be optional or required. For information
about transformation interfaces that must be implemented in transformations written in Java see:

Javalnterfaces for Transformers (p. 275)

Here we present an overview of all Transformers:

Table 39.1. Transformers Comparison

= 2

2 g 2

Component GE, }% =

58 2

A
SimpleCopy (p. 517) - ® 1 1-n - -
ExtSort (p. 472) - ® |1 1-n - -
FastSort (p. 474) - |1 1-n - -
SortWithinGroups (p. 519) - v 1 1-n - -
Dedup (p. 454) - v 1 1-2 - -
ExtFilter (p. 470) - ® 1 1-2 - -
Address Doctor 5 (p. 441) - ® 1 1-2 - -
EmailFilter (p. 465) - ® 1 0-2 - -
Concatenate (p. 448) ¥ ® 1-n 1 - -
SimpleGather (p. 518) v ® 1-n 1 - -
Merge (p. 479) v v |2n 1 - -

Partition (p. 491) - = |1 1-n yes/no? | yes/no

Datal ntersection (p. 449) ® v 2 3 v v
Aggregate (p. 445) - B 1 1 - -
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2 g 2

c =

Component o ® =

E g g

& E 5
Reformat (p. 502) - ® 1 1-n v v
Denormalizer (p. 456) - ® 1 1 v v
Pivot (p. 498) - ® 1 1 ¥ v
Normalizer (p. 484) - ® 1 1 v v
MetaPivot (p. 481) - ® 1 1 - -
Rollup (p. 505) - ® 1 1-n v v
DataSampler (p. 452) - ® 1 n - -
XSLTransformer (p. 521) - ® 1 1 - -
Legend

1) Partition can use either the transformation or two other attributes (Ranges or Partition key). A transformation
must be defined unless one of theseis specified.

CTL Templates for Transformers

* Partition (p. 491) requires a transformation (which can be written in both CTL and Java) unless Partition
key or Rangesis defined.

See Java Interfaces for Partition (and ClusterPartitioner) (p. 497) for more information about the
transformation template.

Remember that this component sends each record through the connected output port whose number is equal to
the value returned by the transformation (Return Values of Transformations (p. 238)). Mapping does not need
to be done, records are mapped automatically.

 Datalntersection (p. 449) requires a transformation which can be written in both CTL and Java.

See CTL Templates for Datal ntersection (p. 451) for more information about the transformation template.

» Reformat (p. 502) requires a transformation which can be written in both CTL and Java.

See CTL Templates for Reformat (p. 503) for more information about the transformation template.

Remember that this component sends each record through the connected output port whose number is equal to
the valuereturned by the transformation (Return Values of Transformations (p. 238)). Mapping must be defined
for such port.

» Denormalizer (p. 456) requires a transformation which can be written in both CTL and Java.

See CTL Templates for Denormalizer (p. 458) for more information about the transformation templ ate.

* Normalizer (p. 484) requires atransformation which can be written in both CTL and Java.

See CTL Templates for Normalizer (p. 485) for more information about the transformation templ ate.

» Rollup (p. 505) requires a transformation which can be written in both CTL and Java.

See CTL Templates for Rollup (p. 507) for more information about the transformation template.
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Remember that this component sends each record through the connected output port whose number is equal to
the value returned by the transformation (Return Values of Transformations (p. 238)). Mapping must be defined
for such port.

Java Interfaces for Transformers

* Partition (p. 491) requires a transformation (which can be written in both CTL and Java) unless Partition
key or Rangesis defined.

See Java Interfaces for Partition (and ClusterPartitioner) (p. 497) for more information about the interface.

Remember that this component sends each record through the connected output port whose number is equal to
the value returned by the transformation (Return Values of Transformations (p. 238)). Mapping does not need
to be done, records are mapped automatically.

 Datalntersection (p. 449) requires a transformation which can be written in both CTL and Java.

See Java Interfaces for Datal ntersection (p. 451) for more information about the interface.

» Reformat (p. 502) requires a transformation which can be written in both CTL and Java.

See Java Interfaces for Reformat (p. 504) for more information about the interface.

Remember that this component sends each record through the connected output port whose number is equal to
the value returned by the transformation (Return Values of Transformations (p. 238)). Mapping must be defined
for such port.

» Denormalizer (p. 456) requires a transformation which can be written in both CTL and Java.

See Java Interfaces for Denormalizer (p. 464) for more information about the interface.

» Normalizer (p. 484) requires atransformation which can be written in both CTL and Java.

See Java Interfaces for Normalizer (p. 490) for more information about the interface.

 Rollup (p. 505) requires a transformation which can be written in both CTL and Java.

See Java Interfaces for Rollup (p. 515) for more information about the interface.

Remember that this component sends each record through the connected output port whose number is equal to
the value returned by the transformation (Return Values of Transformations (p. 238)). Mapping must be defined
for such port.
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These components have both input and output ports. They serve to put together the records with potentialy
different metadata according to the specified key and the specified transformation.

Thefirst input port is called master (driver), the other(s) are called slave(s).

They can join the records incoming through two input ports (ApproximativeJoin), or at least two input ports
(ExtHashJoin, ExtMergeJoin, and RelationalJoin). The others can also join the records incoming through a
singleinput port with those from lookup table (L ookupJoin) or database table (DBJoin). Inthem, their slave data
records are considered to be incoming through avirtual second input port.

Three of these Joiners require that incoming data are sorted: ApproximativeJoin, ExtMergeJoin, and
RelationalJoin.

Unlike all of the other Joiners, RelationalJoin joins data records based on the non-equality conditions. All the
others require that key fields on which they are joined have the same values so that these records may be joined.

ApproximativeJoin, DBJoin, and LookupJoin have optional output ports also for nonmatched master data
records. ApproximativeJoin has optional output ports for nonmatched both master and slave data records.

M etadata cannot be propagated through these components. Y ou must first select the right metadata or create them
by hand according to the desired result. Only then you can define the transformation. For some of the output edges
you can also select the metadata on the input, but neither these metadata can be propagated through the component.

These components use a transformations that are described in the section concerning transformers. See Defining
Transformations (p. 234) for detailed information about how transformation should be defined. All of the
transformations in Joiners use common transformation template (CTL Templates for Joiners(p. 278) and
common Java interface (Java Interfaces for Joiners (p. 281)).

Here we present a brief overview of links to these options:
» Join Types (p. 277)

» Slave Duplicates (p. 277)

» CTL Templatesfor Joiners (p. 278)

 JavaInterfaces for Joiners (p. 281)

Here we present an overview of al Joiners:

Table 40.1. Joiners Comparison

o= & %) Q o
g 3 E .08 g2 B2
S 3 £ g 220 3 <98
Component o % 3 § g = § ™ % .g z
(% = 5 2 = S £ S5
ApproximativeJoin (p. 524 ® 4 1 2-4 v v v
ExtHashJoin (p. 535) ® ® 1-n 1 ® ® v
ExtMergeJoin (p. 541) ® 4 1-n 1 ® ® v
LookupJoin (p. 546) ® ® 1 (virtud) |1-2 ¥ ® v
DBJoin (p. 532) ® ® 1 (virtual) [1-2 v ® v
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25 3 ) ST B 3-058 cg
§ E = g Oss Op2 =g
Relational Join (p. 549) ® 4 1 1 ® ® ®
Join Types

These components can work under the following three processing modes:
e Inner Join

In this processing mode, only the master records in which the values of Join key fields equal to the values of
their slave counterparts are processed and sent out through the output port for joined records.

For ApproximativeJoin, the name of this attribute is M atching key.

The unmatched master records can be sent out through the optional output port for master records without a
slave (in ApproximativeJoin, L ookupJoin or DBJoin only).

The unmatched slave records can be sent out through the optional output port for slave records without amaster
(in ApproximativeJoin only).

» Left Outer Join

In this processing mode, only the master recordsin which the values of Join key fieldsdo not equal to the values
of their slave counterparts are processed and sent out through the output port for joined records.

For ApproximativeJoin, the name of this attribute is M atching key.

The unmatched slave records can be sent out through the optional output port for slave records without amaster
(in ApproximativeJoin only).

* Full Outer Join
In this processing mode, all records, both the masters and the slaves, regardless of whether the values of Join
key fieldsare equal to the values of their slave counterparts or not, are processed and sent out through the output

port for joined records.

For ApproximativeJoin, the name of this attribute is M atching key.
_m—i | | mportant
Full outer join modeis not allowed in L ookupJoin and DBJoin.

0 Note

Remember that Joiner s parse each pair of records (master and slave) in which the samefields of the
Join key attribute have nul | values asif these nul | s were different. Thus, these records do not
match one another in such fields and are not joined.

Slave Duplicates

In Joiner s, sometimes more slave records have the same values of corresponding fields of Join key (or Matching
key, in ApproximativeJoin). These slaves are called duplicates. If such duplicate slave records are allowed, al
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of them are parsed and joined with the master record if they match any. If the duplicates are not allowed, only one
of them or at least some of them ig/are parsed (if they match any master record) and the others are discarded.

Different Joiners allow to process dlave duplicates in a different way. Here we present a brief overview of how
these duplicates are parsed and what can be set in these components or other tools:

* ApproximativeJoin
All records with duplicate slaves (the same values of Matching key) are always processed.
» Allow slave duplicates attribute is included in the following Joiners (It canbe settot r ue or f al se.):
* ExtHashJoin
Default isf al se. Only thefirst record is processed, the others are discarded.
o ExtMergeloin
Default ist r ue. If switched to f al se, only thelast record is processed, the others are discarded.
* RelationalJoin
Default isf al se. Only thefirst record is processed, the others are discarded.

» SQL query attributeisincluded in DBJoin. SQL query allowsto specify the exact number of dlave duplicates
explicitly.

» LookupJoin parses slave duplicates according to the setting of used lookup table in the following way:

« Simple lookup table has also the Allow key duplicate attribute. Its default valueist r ue. If you uncheck
the checkbox, only the last record is processed, the others are discarded.

« DB lookup table allows to specify the exact number of slave duplicates explicitly.

* Range lookup table does not alow slave duplicates. Only the first slave record is used, the others are
discarded.

» Persistent lookup table does not allow slave duplicates. Nevertheless, it has the Replace attribute. By
default, new slave records overwrite the old ones, which are discarded. By default, the last slave record
remains, the othersare discarded. If you uncheck the checkbox, the fir st remains and the others are discarded.

* Aspell lookup table alows that all slave duplicates are used. No limitation of the number of duplicatesis
possible.

CTL Templates for Joiners

This transformation template is used in every Joiner and also in Reformat and Datal nter section.

Hereis an example of how the Sour ce tab for defining the transformation in CTL looks.
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Transformations | Source Regaxta;taa H

5] Opentab  [J| Convertto Java

Navigate ~  Press CTRL + SPACE for content assist

1 //#CTL2 o

2 fu

3 // Transforms input record into output record.

4 function integer transform() {

5

& return 0:

T}

8

9 Called during component initialization.

10 function boolean init ()

11

12 Called during each graph run before the transform is executed. May be used to allocate and initiali]

13 ed by tl transform. All rescurces allocated within this method should be released E

14 postExecute () method.

15 // function void preExecute() f{

18

17 // Called only if transform() throws an exception.

18 // function integer transformCnError(string errorMessage, string stackTrace)

19

20 // Called during sach graph run after the entire transform was executed. Should be used to free any re

21 // allocated within the preExecute() method.

22 // function void postExecute() {}

23

24 // Called to return a user-defined error message when an error occurs.

25 // function string getMessage() {} j

o 4 1 +
(@ Transformation is valid 2:1

? Learn about
transformations

Note: you can use either CTL1 or CTL2 for your transformation. (What's the difference?) Right now you are using CTL2 Do you want to | switch to CTL1

[ OK ] [ Cancel

Figure 40.1. Source Tab of the Transform Editor in Joiners

Table 40.2. Functions in Joiners, Datalntersection, and Reformat

CTL Template Functions

boolean init()
Required No

Description Initialize the component, setup the environment, global variables
Invocation Called before processing the first record
Returns true |fal se (incaseof f al se graphfails)

integer transform()

Required yes

Input Parameters none

Returns Integer numbers. See Return Values of Transformations (p. 238)
for detailed information.

Invocation Cadled repeatedly for each set of joined or intersected input
records (Joiner s and Datal nter section), and for each input record
(Reformat).
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CTL Template Functions

Description Allows you to map input fields to the output fields using a
script. If any part of the transforn() function for some
output record causes fail of the t ransforn() function, and
if user has defined another function (t r ansf or mOnErr or () ),
processing continues in this t ransfornOnError() a the
place where t r ansf or m() failed. If t ransforn() fails and
user has not defined any t ransf or mOnError (), the whole
graph will fail. The transfornOnError() function gets
the information gathered by t r ansf or m() that was get from
previously successfully processed code. Also error message and
stack trace are passedtot r ansf or mOnError () .

Example function integer transforn() {
$0. nane = $0. nane;
$0. address = $city + $0.street + $0. zip;

$0. country = toUpper ($0. country);
return ALL;
}
integer transformONError(string errorMessage, string stack Trace, integer idx)
Required no
Input Parameters string errorMessage

string stackTrace

Returns Integer numbers. See Return Values of Transformations (p. 238)
for detailed information.

Invocation Cdledif t ransf orm() throws an exception.

Description It creates output records. If any part of the transforn()

function for some output record causes fail of the
transform() function, and if user has defined another
function (t r ansf or mOnEr r or () ), processing continuesin this
transformOnError () at the place where transforn()
failed. If transform() fals and user has not defined
any transformOnError (), the whole graph will fail. The
transf or mOnErr or () function gets the information gathered
by transform() that was get from previously successfully
processed code. Also error message and stack trace are passed to
transformOnError ().

Example function integer transfornmOnError(
string errorMessage,
string stackTrace) ({

$0. name = $0. nane;
$0. address = $city + $0.street + $0. zip;

$0.country = "country was enpty";
printErr(stackTrace);
return ALL;
}
string getM essage()
Required No
Description Prints error message specified and invocated by user
Invocation Cdled in any time specified by user (caled only when

transform() returnsvaluelessthan or equal to -2).

Returns string
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CTL Template Functions

void preExecute()

Required No

Input parameters None

Returns voi d

Description May be used to allocate and initialize resources required by the

transform. All resources alocated within this function should be
released by the post Execut e() function.

Invocation Called during each graph run before the transform is executed.
void postExecute()

Required No

Input parameters None

Returns voi d

Description Should be used to free any resources allocated within the
pr eExecut e() function.

Invocation Called during each graph run after the entire transform was
executed.

I mportant

L

* Input recordsor fieldsand output recordsor fields

Both inputs and outputs are accessible withinthet r ansf or n{’) andt r ansf or nOnError ()
functions only.

 All of the other CTL template functions allow to access neither inputs nor outputs.

Warning

Remember that if you do not hold these rules, NPE will be thrown!

Java Interfaces for Joiners

Thisisused in every Joiner and also in Reformat and Datal nter section.

The transformation implements methods of the Recor dTr ansf or m interface and inherits other common
methods from the Tr ansf or minterface. See Common Java Interfaces (p. 249).

Following are the methods of the Recor dTr ansf or minterface:

* boolean init(Properties paraneters, DataRecordMetadata[] sourcesMet adat a,
Dat aRecor dMet adat a[ ] t ar get Met adat a)

Initializes reformat class/function. This method is called only once at the beginning of transformation process.
Any object allocation/initialization should happen here.

e int transform DataRecord[] sources, DataRecord[] target)

Performs reformat of source recordsto target records. This method is called as one step in transforming flow of
records. See Return Values of Transformations (p. 238) for detailed information about return values and their
meaning.

e int t ransf or nOnEr r or ( Excepti on exception, Dat aRecor d[ ] sources,
Dat aRecord[] target)
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Performs reformat of source records to target records. This method is called as one step in transforming flow of
records. See Return Values of Transformations (p. 238) for detailed information about return values and their
meaning. Called only if t r ansf or m( Dat aRecord[], DataRecord[]) throwsan exception.

* void signal (Object signal Object)

Method which can be used for signalling into transformation that something outside happened. (For example
in aggregation component key changed.)

 (bj ect get Sem Result()

Method which can be used for getting intermediate results out of transformation. May or may not be
implemented.
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These components serve to work on Clusters of CloverETL Servers.

Here we present an overview of thetwo Cluster components:

Table 41.1. Cluster Components Comparison

Component

Sameinput
metadata
Sorted inputs

ClusterGather (p. 554) v ® 1-n (virtua) |1 - -
ClusterPartitioner (p. 556) - x |1 1-n (virtua) | yesno” | yes/no®

L egend

1) ClusterPartitioner can use either the transformation or two other attributes (Ranges or Partition key). A
transformation must be defined unless one of these is specified.

CTL Templates for Cluster Components

 ClusterPartitioner (p. 556) requires a transformation (which can be written in both CTL and Java) unless
Partition key or Rangesis defined.

See Java Interfaces for ClusterPartitioner (p. 558) for more information about the transformation template.

Remember that this component sends each record through the virtual output port whose number is equal to the
value returned by the transformation (Return Values of Transformations (p. 238)). Mapping does not need to
be done, records are mapped automatically.

Records are sent through these virtual portsto Cluster nodes.

Java Interfaces for Cluster Components

» ClusterPartitioner (p. 556) requires a transformation (which can be written in both CTL and Java) unless
Partition key or Rangesis defined.

See Java Interfaces for ClusterPartitioner (p. 558) for more information about the interface.

Remember that this component sends each record through the connected output port whose number is equal to
the value returned by the transformation (Return Values of Transformations (p. 238)). Mapping does not need
to be done, records are mapped automatically.

Records are sent through these virtual ports to Cluster nodes.
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These components serve to fulfil some tasks that has not been mentioned aready. We will describe them now.
They have no common properties as they are heterogeneous group.

Only JavaExecute (p. 571) requires that a transformation is defined in this component. It must implement the
following interface:

Java Interfaces for JavaExecute (p. 572)

Here we will present an overview of al Others:

Table 42.1. Others Comparison

- & _
oL 2 )
Component % % % E g

E I o

& 3 w
SystemExecute (p. 583) - 5 0-1 0-1 - ® ®
JavaExecute (p. 571) - - 0 0 - v ®
DBExecute (p. 564) - ® 0-1 0-2 - ® ®
RunGraph (p. 575) - ® 0-1 1-2 - ® ®
HTTPConnector (p. 568) - ® 0-1 0-1 - ® ®
WebServiceClient (p. 586) - 2 (01 0-N no? % %
CheckForeignKey (p. 560) ® ® 2 1-2 - ® ®
SequenceChecker (p. 579) - 8 1 1-n v ® ®
L ookupTableReaderWriter (p. 543) - ® 0-1 0-n v ® ®
SpeedLimiter (p. 581) - ® 1 1-n 4 ® ®
L egend

1) Component sends each data record to all connected output ports.
2) Component sends processed data records to the connected output ports as specified by mapping.

Go now to Chapter 49, Others (p. 559).
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Apart from components provided by Clover ETL defaultly, you can write your own components. For the step-by-
step instructions go to Creating a Custom Component document located at _our documentation page.
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Chapter 44. Readers

We assume that you already know what components are. See Chapter 17, Components (p. 84) for an overview.
Only some of the componentsin agraph are initial nodes. These are called Readers.

Reader s can read data from input files (both local and remote), receive it from the connected optiona input port,
or read it from a dictionary. One component only generates data. Sinceit isalso aninitial node, we will describe
it here.

Components can have different properties. But they also can have some in common. Some properties are common
for all of them, others are common for most of the components, or they are common for Reader sonly. Y ou should
learn:

» Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 37, Common Properties of Readers (p. 250)

We can distinguish Reader s according to what they can read:
* One component only generates data:
» DataGenerator (p. 298) generates data.
Other Reader s read data from files.
» Flat files:

» UniversalDataReader (p. 333) reads data from flat files (delimited or fixed length).

 ParallelReader (p. 326) reads data from delimited flat files using more threads.

e ComplexDataReader (p. 291) reads data from really ugly flat files whose structure is heterogeneous or
mutually dependent and it uses a neat GUI to achieve that.

o MultiLevelReader (p. 322) reads data from flat files with a heterogeneous structure.

e Other files:

» CloverDataReader (p. 289) reads data from filesin Clover binary format.

o XLSDataReader (p. 338) reads datafrom XLS or XLSX files.

DBFDataReader (p. 305) reads data from dBase files.

o XMLExtract (p. 342) reads data from XML files using SAX technology.

XML XPathReader (p. 354) reads datafrom XML files using X Path queries.

Other Reader s unload data from databases.
» Databases:
« DBInputTable (p. 307) unloads data from database using JDBC driver.

* QuickBaseRecordWriter (p. 408) reads data from the QuickBase online database.

¢ QuickBaselmportCSV (p. 406) reads data from the Quick Base online database using queries.

 LotusReader (p. 320) reads data from L otus Notes or L otus Domino database.
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Other Reader sreceive IM S messages or read directory structure.
e JMS messages:
e JMSReader (p. 314) converts IM S messages into data records.
* Directory structure:
« LDAPReader (p. 317) converts directory structure into data records.
» Email messages:

o EmailReader (p. 311) Reads email messages.
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CloverDataReader

-

-

We assume that you have already learned what is described in:

e Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

CloverDataReader reads data stored in our internal binary Clover data format files.

Component

Different
to different
outputs?

Sk
+— D
c Q
G
L

Data sour ce
Input ports
Output ports
Transformation

CloverDataReader clover binary file |0 1-n yes |no no no no no

Legend
1) Component sends each data record to all connected output ports.

2) Component sends different data records to different output ports using return values of the transformation. See
Return Values of Transformations (p. 238) for more information.

Abstract

CloverDataReader reads data stored in our internal binary Clover data format files. It can also read data from
compressed files, console, or dictionary.

0 Note

Since 2.9 version of CloverETL Clover DataWriter writes also a header to output files with the
version number. For this reason, Clover DataReader expects that files in Clover binary format
contain such a header with the version number. Clover DataReader 2.9 cannot read files written by
older versions of Clover ETL nor these older versions can read data written by Clover DataWriter
2.9.

Ilcon

0 i &1
£

CloverDataRea. ..
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Ports
Port type |[Number |Required |Description M etadata
Output 0 yes For correct data records Anyl)
1-n no For correct data records Output 0
Legend:
1): Metadata can use Autofilling Functions (p. 117).
CloverDataReader Attributes
Attribute Req Description Possible
values
Basic
File URL yes |Attribute specifying what data source(s) will be read (flat
file, console, input port, dictionary). See Supported File URL
Formats for Readers (p. 251).
Index file URLY Name of the index file, including path. See Supported File
URL Formats for Readers (p. 251). See also Output File
Structure (p. 363) for more information about index file
names.
Advanced
Number of skipped Number of records to be skipped. See Selecting Input|0-N
records Records (p. 258).
Max  number  of Maximum number of records to be read. See Selecting Input|0-N
records Records (p. 258).
Depr ecated
Start record Has exclusive meaning: Last record before the first that is|O (default) | 1-n
already read. Has lower priority than Number of skipped
records.
Final record Has inclusive meaning: Last record to be read. Has lower|all (default) | 1-
priority than Max number of records. n
Legend:

1) If this attribute is not specified, all records must be read.
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ComplexDataReader

Commercial Component

%

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

¢ Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 37, Common Properties of Readers (p. 250)

If you want to find the appropriate Reader for your purpose, see Readers Comparison (p. 251).

Short Summary

ComplexDataReader reads hon-homogeneous data from files.

7 < | 5
8 & e 22 5
5 g 8 £3 E
Component 3 = 5 g2 &
g =3 S 286 %
5 5 Ys 52 &
5 [
ComplexDataReader flat file 1 1-n no yes yes |yes yes |yes
Abstract

ComplexDataReader reads non-homogeneous data from files containing multiple metadata, using the concept
of states and transitions and optional lookahead (selector).

The user-defined states and their transitions impose the order of metadata used for parsing the file - presumably
following the file's structure.

The component uses the Data policy attribute as described in Data Policy (p. 260).

Icon
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Ports
Port type |Number |Required |Description Metadata
Input 0 no For port reading. See Reading from |Onefield (byt e, cbyt e,
Input Port (p. 254). string).
Output 0 yes For correct data records Any (OutO)l)
1-N no For correct data records Any (Out1-OutN)
L egend:

1): Metadata on output ports can use Autofilling Functions (p. 117).

ComplexDataReader Attributes

Attribute

Req

Description

Possible
values

Basic

File URL

yes

The data source(s) which ComplexDataReader should read
from. The source can be a flat file, the console, an input
port or a dictionary. See Supported File URL Formats for
Readers (p. 251).

Transform

The definition of the state machine that carries out the reading.
The settings dialog opensin a separate window that is described
in Advanced Description (p. 293).

Charset

The encoding of records that are read.

1SO-8859-1
(default) | <any
encoding>

Data policy

Determines steps that are done when an error occurs. See Data
Policy (p. 260) for details. Unlike other Readers, Cont r ol | ed
Data Policy is not implemented. Leni ent allows you to skip
redundant columnsin metadata with a record delimiter (but not
incorrect lines).

Strict (default) |
Lenient

Trim strings

Specifies whether leading and trailing whitespaces should be
removed from strings before inserting them to data fields. See

Trimming Data (p. 335).

false (default) |
true

Quoted strings

Fields containing a special character (comma, newline, or
double quotes) have to be enclosed in quotes. If t r ue, these
specia characters inside the quoted string are not treated as
delimiters and the quotes are removed.

false (default) |
true

Quote character

Specifies which kind of quotes will be permitted in Quoted
strings.

both (default) |

Advanced

Skip leading blanks

Specifies whether leading whitespace characters (spaces etc.)
will be skipped before inserting input strings to data fields. If
you leave it default, the value of Trim strings is used. See

Trimming Data (p. 335).

false (default) |
true

Skip trailing blanks

Specifies whether trailing whitespace characters (spaces etc.)
will be skipped before inserting input strings to data fields. If
you leave it default, the value of Trim strings is used. See

Trimming Data (p. 335).

false (default) |
true
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Attribute Req Description Possible
values
Max error count The maximum number of tolerated error records on the input.| 0 (default) - N
The attribute is applicable only if Cont r ol | ed Data Policy
isbeing used.
Treat multiple If afield isdelimited by a multiplied delimiter character, it will |false (default) |
delimiters as one be interpreted as asingle delimiter if this attributeist r ue. true
Verbose By default, not so complex error notification is provided and the| false (default) |

performanceisfairly high. However, if switchedtot r ue, more|true
detailed information with lower performance will be provided.

Selector code 1) If you decide to use a selector, here you can write its code in
Java. A selector isonly an optional featurein thetransformation.
It supports decision-making when you need to look ahead at the
datafile. See Advanced Description (p. 293).

Selector URL 1) The name and path to an external file containing a selector code
written in Java. To learn more about the Selector, see Advanced
Description (p. 293).

Selector class 1) The name of an external class containing the Selector. To learn
more about the Selector, see Advanced Description (p. 293).

Transform URL The path to an external file which defines state transitionsin the
state machine.

Transform class Thename of aJavaclassthat defines state transitionsin the state
machine.

Selector properties Allows you to instantly edit the current Selector in the State
transitions window.

State metadata Allowsyou to instantly edit the metadata and states assigned to

them in the State tr ansitions window.

L egend:

1) If you do not define any of these three attributes, the default Selector class
(Prefi xI nput Met adat aSel ect or ) will be used.

Advanced Description

Reading heterogeneous data is generally not an easy task. The data may mix various data formats, delimiters,
fields and record types. On top of that, records and their semantics can be dependent on eachother. For example, a
record of typeaddr ess can mean aperson’'s address if the preceding record isaper son, or company's address
in the case where our addr ess followsaconpany.

MultiLevelReader and ComplexDataReader are very similar components in terms of what they can
achieve. In MultiLevelReader you needed to program the whole logic as a Java transform (in the form
of AbstractMultiLevelSelector extension) but, in ComplexDataReader even the trickiest data structures can
be configured using the powerful GUI. A new concept of states and transitions has been introduced in
ComplexDataReader, and the parsing logic isimplemented as asimple CTL 2 script.
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ComplexDataReader

Shipment tracking data file example

We have a file with non-
homogenous structure. In this

~ Station|PRG|2 example, we have different

| Batch|B0000001|3|17182.25|EUR metadata on each line of the
 Shipment|18000000011| ICN| PRG |Bamboo pots international|200.00|EUR file - starting with a station
“ Charge|18000000011|AA|5.00|EUR record, then a batch, shipment,

4 Charge|18000000011|DG|25.00|EUR :It: : a‘;‘r’:?:::::;zi'" e

© Shipment|06427654620 | PRG|BRQ|Javlin a.s.|4000.50|EUR inherent structure to the file.
* Shipment|12577645223|LHR|PRG|Galactic chemicals|11510.00|EUR

We'll use a state machine
with predefined transitions.
Each state represents one
type of record in the input file.
charge The shipment and charge
states use a selector 75-: a
(‘5 ('_oq) simple lookahead that deter-
o o mines the next step based on
what it sees next in the file.

ship-
ment

- - Internal input records
d ‘ ($0, $1, $2, etc.) Whenever

the machine enters a state, it
reads the next record from the

file using the state's metadata
and stores it in the state's so-
called internal input record.
This input record can then be
mapped to ouputs or used for
machine logic (e.g. counting)

Output mapping - for each state we can define an output mapping which maps internal records
onto the component's outputs. This way we can output only the records we're interested in and
skip the records we're just using to parse through the file. Of course, all internal inputs are
available for each mapping - so even denormalized or aggregated values can be produced.

Transitions between states can either be given explicitly - for example, state 3 always follows 2, computed in
CTL - for example, by counting the number of entriesin a group, or you can "consult" the helping tool to choose
the transition. The tool is called Selector and it can be understood as a magnifying glass that looks ahead at the
upcoming data without actualy parsing it.

Y ou can either custom-implement the selector in Javaor just use the default one. The default selector uses atable
of prefixes and their corresponding transitions. Once it encounters a particular prefix it evauates all transitions
and returns the first matching target state.

Now let us look alittle bit closer on what happens in a state (see picture below). As soon as we enter a state, its
Actions are performed. Available actions are:

¢ Reset counter - resets a counter which stores how many times the state has been accessed

¢ Reset record - reset the number of records located in internal storages. Thus, it ensures that various data read
do not mix with each other.

Next, Parsing of theinput dataisdone. Thisreadsarecord in from thefile and storesit in the state'sinternal input.

After that comes Output, which involves mapping the internal inputs to the component's output ports. Thisisthe
only step in which datais sent out of the component.

Finally, there is Transition which defines how the machine changes to the next state.
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actions
(optional)
reset internal input records, reset counters

parsing
(optional)
read record from file
and save into output mapping
internal input record | (gptional)
map internal inputs
onto component
output port(s) next state
decide the next state
using the transition
table

state enter state exit

Last but not least, writing the whole reading logics in CTL is possible as well. See CTL in
ComplexDataReader (p. 296) for reference.

Video - How to Work with ComplexDataReader

Instead of reading tons of material, why not take alook at avideo walkthrough. After watching it, you should have
aclear notion of how to use and configure the ComplexDataReader component.

See ComplexDataReader exampl e video:

http://www.cloveretl.com/resources/reposi tory/compl exdatareader-shi pments

Designing State Machine

To start designing the machine, edit the Transform attribute. A new window opens offering these tabs:
States, Overview, Selector, Source and other tabs representing states labeled $stateNo statel abel, eg. "$0
myFirstState”.

On theleft hand side of the Statestab, you can see apane with all the Available metadata your graph workswith.
In this tab, you design new states by dragging metadata to the right hand side's States pane. At the bottom, you
can set the Initial state (the first state) and the Final state (the machine switches to it shortly before terminating
its execution or if you call Flush and finish). The final state can serve mapping data to the output before the
automaton terminates (especialy handy for treating the last records of your input). Finaly, in the centre there is
the Expression editor pane, which supports Ctrl+Space content assist and lets you directly edit the code.

In the Overview tab, the machine is graphically visualised. Here you can Export I mage to an external file or
Cycle View M odes to see other graphical representations of the same machine. If you click Undock, the whole
view will open in a separate window that is regularly refreshed.

In state tabs (e.g. "$0 firstState") you define the outputsin the Output ports pane. What you seein Output field
isin fact the (fixed) output metadata. Next, you define Actions and work with the Transition table at the bottom
pane in the tab. Inside the table, there are Conditions which are evaluated top-down and Tar get states assigned
to them. These are these values for Tar get states:

» Let selector decide - the selector determines which state to go to next

» Flush and finish - this causes aregular ending of the machine's work

* Fail - the machine fails and stops its execution. (e.g it comes across an invalid record)
* A particular state the machine changesto.

The Selector tab allows you to implement your own selector or supply it in an external file/Java class.
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Finally, the Source tab shows the code the machine performs. For more information, see CTL in
ComplexDataReader (p. 296)

CTL in ComplexDataReader

The machine can be specified in three ways. First, you can design it as a whole through the GUI. Second, you
can create a Java class that describesit. Third, you can write its code in CTL inside the GUI by switching to the
Source tab in Transform, where you can see the source code the machine performs.

I mportant

Please note you do not have to handle the source code at all. The machine can be configured entirely
in the other graphical tabs of thiswindow.

Changes made in Sour ce take effect in remaining tabsif you click Refresh states. If you want to synchronise the
source code with states configuration, click Refresh source.

Let us now outline significant elements of the code:

Counters

There arethe count er St at eNo variables which store the number of times a state has been accessed. Thereis
one such variable for each state and their numbering starts with 0. So e.g. counter2 stores how many times state
$2 was accessed. The counter can be reset in Actions.

Initial State Function

integer initialState() -determineswhich state of the automaton is the first one initiated. If you return
ALL, it means L et selector decide, i.e. it passes the current state to the selector that determines which state will
be next (if it cannot do that, the machine fails)

Final State Function

integer final State(integer |astState) - specifiesthe last state of the automaton. If you return
STOP, it meansthe final stateis not defined.

Functions In Every State

Each state has two major functions describing it:
* nextState

* next Qut put

i nt eger next St ate_stat eNo() returnsanumber saying which statefollowsthe current state (st at eNo).
If you return ALL, it means L et selector decide. If you return STOP, it means Flush and finish.

Example 44.1. Example State Function

next State_0() {
if(counter0 > 5) {
return 1; // if state 0 has been accessed nore than five tines since
// the last counter reset, go to state 1
}

return 0; // otherwise stay in state 0

}

next Qut put _st at eNo(i nt eger seq) -themain output function for aparticular state (st at eNo). It calls
theindividual next CQut put _st at eNo_seq() service functions according to the value of seq. Theseq isa
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counter which storeshow many timesthenext Qut put _st at eNo function hasbeen called sofar. Atlast, it calls
next Qut put _st at eNo_def aul t (i nt eger seq) which typicaly returns STOP meaning everything has
been sent to the output and the automaton can change to the next state.

i nt eger next Qut put _stateNo_seq() - maps data to output ports. In particular, the function can look
likeeg.i nt eger next Qut put_1 0() meaning it defines mapping for state $1 and seq equal to O (i.e. this
is the first time the function has been called). The function returns a number. The number says which port has
been served by this function.

Global Next State Function

i nteger nextState(integer state)) - calsindividua next St at e() functions according to the
current state

Global Next Output Function

i nteger nextQutput (i nteger state, integer seq) -calsindividual next Qut put () functions
according to the current state and the value of seq.
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DataGenerator

LA

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

DataGenerator generates data.

(=
8 R e =
S 5 8 5B 53 E
Component & - = | = 5L 23 5
© 8‘ 5 @ 0 o 8 %
o — O w - e
-
DataGenerator generated 0 1-N no yes yes |1) yes |yes
L egend

1) Component sends each data record to all connected output ports.

2) Component sends different data records to different output ports using return values of the transformation. See
Return Values of Transformations (p. 238) for more information.

Abstract

DataGenerator generates data according to some pattern instead of reading data from file, database, or any
other data source. To generate data, a generate transformation may be defined. It uses a CTL template for
DataGenerator or implements a Recor dGener at e interface. Its methods are listed below. Component can
send different records to different output ports using Return Values of Transformations (p. 238).

Icon

0 b @ |

DataGenerator

Ports
Port type |Number |Required |Description Metadata
Output 0 yes For generated data records Anyl)

1-N no For generated data records Output 0
Legend:

1): Metadata on all output ports can use Autofilling Functions (p. 117).
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DataGenerator Attributes

Attribute Reqg

Description

Basic

Possible
values

Generator 1)

Definition of records should be generated written in the graph
in CTL or Java.

Generator URL 1)

Name of externa file, including path, containing the definition
of the way how records should be generated written in CTL or
Java.

Generator class 1)

Name of external class defining the way how records should be
generated.

Number of records to|yes
generate

Number of recordsto be generated.

Depr ecated

Record pattern 2)

String consisting of all fields of generated records that are
constant. It does not contain values of random or seguence
fields. See Record Pattern (p. 300) for more information.
User should define random and sequence fields first. See
Random Fields (p. 301)and Seguence Fields (p. 300)for
more information.

Random fields 2)

Sequence of individual field ranges separated by semicolon.
Individual ranges are defined by their minimum and maximum
values. Minimum value is included in the range, maximum
value is excluded from the range. Numeric data types represent
numbers generated at random that are greater than or equal
to the minimum value and less than the maximum value. If
they are defined by the same value for both minimum and
maximum, these fieldswill equal to such specified value. Fields
of string and byte data type are defined by specifying their
minimum and maximum length. See Random Fields (p. 301)
for more information. Example of one individua field range:
$sal ary: =randon(" 0", "20000").

Sequence fields 2)

Fields generated by sequence. They are defined
as the sequence of individua field mappings
($fi el d: =I dOf TheSequence) separated by semicolon.
The same sequence ID can be repeated and used for morefields
at the same time. See Sequence Fields (p. 300) for more
information.

Random seed 2)

Sets the seed of this random number generator using a single
| ong seed. Assures that values of all fields remain stable on
each graph run.

O-N

L egend:

1): One of these transformation attributes should be specified instead of the deprecated attributes marked by
number 2. However, these new attributes are optional. Any of these transformation attributes must use a CTL

template for DataGenerator or implement aRecor dGener at e interface.

See CTL Scripting Specifics (p. 301) or Java Interfaces for DataGenerator (p. 304) for more information.

See also Defining Transformations (p. 234) for detailed information about transformations.

2): These attributes are deprecated now. Define one of the transformation attributes marked by number 1 instead.
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Advanced Description

DataGenerator Deprecated Attributes

If you do not define any of these three attributes, you must instead define the fields which should be generated
at random (Random fields) and which by sequence (Sequence fields) and the others that are constant (Record
pattern).

» Record Pattern

Record patternisastring containing all constant fields (all except random and sequential fields) of the generated
records in the form of delimited (with delimiters defined in metadata on the output port) or fixed length (with
sizes defined in metadata on the output port) record.

* Sequence Fields

Sequence fields can be defined in the dialog that opens after clicking the Sequence fields attribute. The
Sequences dialog looks like this:

e e

Sequences Fields

Sequencel Qutput fields Sequences E]
ShipPastalCode .
ShippedDate
OrderDate
ShipRegion
Freight
OrderlD

ShipCity
RequiredDate

ShipCountry
Ermployeell
Shiptia
CustormerlD
ShipAddress
ShipMarme

[ QK ] [ Cancel

Figure 44.1. Sequences Dialog

This dialog consists of two panes. There are al of the graph sequences on the left and all clover fields (names
of the fields in metadata) on the right. Choose the desired sequence on the left and drag and drop it to the right
paneto the desired field.

3 s i
Sequences Fields
Sequencel Output fields Sequences E]
ShipPastalCade .
ShippedDate
OrderDate
ShipRegion
Freight
CrdedD Sequencel
ShipCity
RequiredDate
ShipCountry
EmployeelD
ShipWia
CustormetlD
Shipaddress
ShipMarme
[ OK H Cancel l

Figure 44.2. A Sequence Assigned
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Remember that it is not necessary to assign the same sequence to different clover fields. But, of course, it is
possible. It depends only on your decision. This dialog contains two buttons on its right side. For cancelling
any selected assigned mapping or all assigned mappings.

 Random Fields

This attribute defines the values of al fields whose values are generated at random. For each of the fields
you can define its ranges. (Its minimum and maximum values.) These values are of the corresponding data
types according to metadata. Y ou can assign random fieldsin the Edit key dialog that opens after clicking the
Random fields attribute.

|

Fields: Randorm fields:

OrderlD
CustomerID
OrderDate
RequiredDate
ShipVia
Freight
ShipMame
ShipAddress
ShipCity
ShipRegion
ShipPostalCode
ShipCountry

E&)
k) )

Random ranges

ErnployeelD (hurmeric) min: 1 rnax: 1nnn

QK ] [ Cancel

Figure 44.3. Edit Key Dialog

There are the Fields pane on the left, the Random fields on the right and the Random ranges pane at the
bottom. In the last pane, you can specify the ranges of the selected random field. There you can type specific
values. Y ou can movefields between the Fields and Random fields panes as was described above - by clicking
the L eft arrow and Right arrow buttons.

CTL Scripting Specifics

When you define any of the three new, transformation attributes, you must specify a transformation that assigns
valuesto output fields. This can be done using the Transfor mationstab of the Transform Editor. However, you
may find that you are unable to specify more advanced transformations using the easist approach. This is when
you need to use CTL scripting.

For detailed information about Clover Transformation Language see Part V11, CTL - CloverETL Transformation
Language (p. 588). (CTL isafull-fledged, yet simple language that allows you to perform almost any imaginable
transformation.)

CTL scripting alows you to specify custom field mapping using the simple CTL scripting language.
DataGenerator uses the following transformation template:
CTL Templates for DataGenerator

This transformation template is used only in DataGener ator.

Once you have written your transformation in CTL, you can also convert it to Java language code by clicking
corresponding button at the upper right corner of the tab.
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e T . e
Transformations | Source Regaxta;taa
Mavigate v  Press CTRL + SPACE for content assist =] Opentab [J] Convert to Java
1 //#CTL2 o
2 fu
3 Generates output record.
4 function integer generate() {
5
& return 0:
T}
9 alled during component initialization
10 / ean init() {}
11
12 each graph run before the transform is executed. May be used to allocate and initialig
13 erate. All resources allocated within this method should be released
12 E
15
18
17 enerate () throws an exception.
18 nerateOnError (string errorMessage, string stackTrace) {
19
20
21 h graph run after the entire transform was executed. Should be used to free any reg
22 ecute () method.
23 /
24
25 / user-defined error message when an error occurs.

26 string getMessage () -
27 %
4| n +
() Transformation is valid 1:1

Note: you can use either CTL1 or CTL2 for your transformation. (What's the difference?) Right now you are using CTL2 Do you want to | switch to CTL1 ¥ Learn about

transformations

[ OK ] [ Cancel

Figure 44.4. Source Tab of the Transform Editor in DataGenerator

Table 44.1. Functions in DataGenerator

CTL Template Functions

boolean init()
Required No
Description Initialize the component, setup the environment, global variables
Invocation Called before processing the first record
Returns true |fal se (incaseof f al se graphfails)

integer generate()

Required yes

Input Parameters none

Returns Integer numbers. See Return Values of Transformations (p. 238)
for detailed information.

Invocation Called repeatedly for each output record

Description Defines the structure and values of all fields of output record.

If any part of the generate() function for some output
record causes fail of the gener at e() function, and if user has
defined another function (gener at eOnError () ), processing
continues in this generat eOnError () at the place where
gener at e() failed. If generate() fals and user has not
defined any generateOnError (), the whole graph will
fail. The gener at eOnError () function gets the information
gathered by generate() that was get from previousy
successfully processed code. Also error message and stack traceare
passed to gener at eOnError ().
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CTL Template Functions

Examp|e function integer generate() {
nyTest String = iif(randonBool (),"1","abc");
$0. name = randonBtring(3,5) + " " randonString(5,7);

$0. sal ary = randomnl nt eger (20000, 40000) ;
$0. t est Val ue = str2integer(nyTestString);
return ALL;

}
integer generateOnError (string error M essage, string stack Trace)

Required no

Input Parameters string errorMessage

string stackTrace

Returns Integer numbers. See Return Values of Transformations (p. 238)
for detailed information.

Invocation Called if gener at e() throws an exception.

Description Defines the structure and values of all fields of output record.

If any part of the generate() function for some output
record causes fail of the gener at e() function, and if user has
defined another function (gener at eOnError () ), processing
continues in this generat eOnError () at the place where
gener at e() failed. If generate() fals and user has not
defined any generateOnError(), the whole graph will
fail. The gener at eOnError () function gets the information
gathered by generate() that was get from previousy
successfully processed code. Also error message and stack traceare
passed to gener at eOnError ().
Example function integer generateOnError(

string errorMessage,

string stackTrace) {
$0. name = randonBtring(3,5) + " " randonString(5,7);
$0. sal ary = randonl nt eger (20000, 40000) ;

$0. stringTestValue = "nyTestString is abc";
return ALL;

}
string getM essage()
Required No

Description Prints error message specified and invocated by user (called only
when either generat e() or generat eOnError () returns
value lessthan or equal to -2).

Invocation Called in any time specified by user
Returns string
void preExecute()
Required No
Input parameters None
Returns voi d
Description May be used to allocate and initialize resources required by the

generate. All resources allocated within this function should be
released by the post Execut e() function.

Invocation Called during each graph run before the transform is executed.
void postExecute()
Required No
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CTL Template Functions

Input parameters None
Returns voi d
Description Should be used to free any resources alocated within the

preExecut e() function.

Invocation

Called during each graph run after the entire transform was
executed.

L

I mportant

e Output recordsor fields

Output records or fields are accessible within the gener at e() and gener at eOnError ()
functions only.

» All of the other CTL template functions do not allow to access outputs.

Warning

Remember that if you do not hold these rules, NPE will be thrown!

Java Interfaces for DataGenerator

The transformation implements methods of theRecor dGener at e interface and inherits other common methods
from the Tr ansf or minterface. See Common Java Interfaces (p. 249).

Following are the methods of Recor dGener at e interface:

e boolean init(Properties paraneters, DataRecordMetadata[] targetMetadata)

Initializes generate class/function. This method is called only once at the beginning of generate process. Any
object allocation/initialization should happen here.

* int generate(DataRecord[] target)

Performs generator of target records. This method is called as one step in generate flow of records.

o

Note

Thismethod allowsto distribute different records to different connected output ports according to
the value returned for them. See Return Values of Transformations (p. 238) for more information
about return values and their meaning.

e int generateOnError(Exception exception, DataRecord[] target)

Performs generator of target records. This method is called as one step in generate flow of records. Called only
if gener at e( Dat aRecord[]) throwsan exception.

* void signal (Object signal Object)

Method which can be used for signaling into generator that something outside happened.

» (bj ect getSem Result()

Method which can be used for getting intermediate results out of generation. May or may not be implemented.
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DBFDataReader

-

DEF *

We assume that you have already learned what is described in:

e Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

DBFDataReader reads data from fixed-length dbase files.

c
o = 5 ®S, B 5N, ©
S < 2 oHﬂ & gqﬁ S
Component 3 - s =23 B2 B
B = 5 ®©3 5323 =
Q =L e = SRS
l_
DBFDataReader dBasefile 01 |1-n yes |no no no no no
Legend

1) Component sends each data record to all connected output ports.

2) Component sends different data records to different output ports using return values of the transformation. See
Return Values of Transformations (p. 238) for more information.

Abstract

DBFDataReader reads datafrom fixed-length dbasefiles (local or remote). It can also read datafrom compressed
files, console, input port, or dictionary.

Icon
)0 i &-

wrdp

DEFDataReader
Ports
Port type [Number |Required |Description M etadata
Input 0 no For port reading. See Reading from | Onefield (byt e, cbyt e,
Input Port (p. 254). string).
Output 0 yes For correct data records Anyl)
1-n no For correct data records Output O
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1): Metadata on output ports can use Autofilling Functions (p. 117).

DBFDataReader Attributes

Attribute Req Description Possible
values
Basic
File URL yes | Attribute specifying what data source(s) will be read (dbase
file, console, input port, dictionary). See Supported File URL
Formats for Readers (p. 251).

Charset Encoding of records that are read. IBM850
(default) |
<other
encodings>

Datapolicy Determineswhat should be donewhen an error occurs. See Data| Strict  (default)

Palicy (p. 260) for more information. | Controlled |
Lenient
Advanced

Number of skipped Number of records to be skipped continuously throughout all [ 0-N

records source files. See Selecting Input Records (p. 258).

Max  number  of Maximum number of records to be read continuously|0-N

records throughout all sourcefiles. See Selecting Input Records (p. 258).

Number of skipped Number of records to be skipped from each source file. See[Same as in

records per source Selecting Input Records (p. 258). Metadata
(default) | O-N

Max  number  of Maximum number of records to be read from each source file. [0-N

records per source See Selecting Input Records (p. 258).

Incrementa file 1) Name of thefile storing theincremental key, including path. See

Incremental Reading (p. 258).
Incremental key 1) Variable storing the position of the last read record. See

Incremental Reading (p. 258).

Legend:

1) Either both or neither of these attributes must be specified.
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DBInputTable

i
We assume that you have already learned what is described in:

 Chapter 35, Common Properties of All Components (p. 223)

e Chapter 36, Common Properties of Most Components (p. 231)

* Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

DBInputTable unloads data from database using JDBC driver.

Component

Data sour ce
Input ports
Output ports
Each to all
outputs?
Different
to different
outputs?
"B Transformation

DBInputTable database 0 1-n v ®

D Sendi ng each data record to every connected output port
2 Sendi ng data records to output ports according to Return Values of Transformations (p. 238)

Abstract

DBInputTable unloads data from a database table using an SQL query or by specifying a database table and
defining amapping of database columnsto Clover fields. It can send unloaded recordsto all connected output ports.

Icon
0 b, &_
£»
DBInputTable
Ports
Port type |Number |Required |Description M etadata
Input 0 ® SQL queries
Output 0 v for correct data records equal )
1-n ® for correct data records metadata

1 output metadata can use Autofilling Functions (p. 117)
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DBInputTable Attributes

Attribute Req Description Possible
values
Basic

DB connection ¥ |ID of the database connection to be used to access the database

Query URL b Name of external file, including path, defining SQL query.

SQL query b SQL query defined in the graph. See SQL Query

Editor (p. 309) for detailed information.

Query source charset Encoding of external file defining SQL query. 1SO-8859-1
(default) |
<other
encodings>

Data policy Determineswhat should be done when an error occurs. See Data| Strict  (default)

Policy (p. 260) for more information. | Controlled |
Lenient
Advanced

Fetch size Specifies the number of records that should be fetched from the| 20 | 1-N

database at once.

Incrementa file 2 Name of thefile storing theincremental key, including path. See

Incremental Reading (p. 258).
Incremental key 2 Variable storing the position of the last read record. See
Incremental Reading (p. 258).

1) At least one of these attributes must be specified. If both are defined, only Query URL is applied.
2 Either both or neither of these attributes must be specified.

Advanced Description

Defining Query Attributes
* Query Statement without M apping

If you do not want to map db fieldsto Clover fields, in case you have extracted metadata from one db table, you
only needtotypesel ect * fromtabl e [ where dbfieldJ = ? and dbfi el dK = soneval ue].

See SQL Query Editor (p. 309) for information about how SQL query can be defined.

e Query Statement with Mapping
If you want to map database fields to clover fields even for multiple tables, the query will look like this:
sel ect $cl overfiel dA: =t abl el. dbfi el dP,
$cl overfiel dC: =t abl el. dbfi el dS, c. , $cl overfiel dM =t abl e2. dbfi el dy,
$cl overfiel dM =tabl e3.dbfieldv from tablel, tabl e2, table3 [where
tabl el.dbfieldJ = ? and tabl e2. dbfi el dU = soneval ue]

See SQL Query Editor (p. 309) for information about how SQL query can be defined.

Doallar Sign in DB Table Name

» Remember that if any database table contains a dollar sign in its name, it will be transformed to double dollar
signs in the generated query. Thus, each query must contain even numbers of dollar signs in the db table
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(consisting of adjacent pairs of dollars). Single dollar signs contained in the name of db table are replaced by
double dollar sign in the query in the name of the db table.

I mportant

Remember also, when connecting to MS SQL Server, it is recommended to use jTDS _http://
jtds.sourceforge.net driver. It is an open source 100% pure Java JDBC driver for Microsoft SQL
Server and Sybase. It is faster than Microsoft's driver.

SQL Query Editor
For defining the SQL query attribute, SQL query editor can be used.
The editor opens after clicking the SQL query attribute row:

On the left side, there is the Database schema pane containing information about schemas, tables, columns, and
data types of these columns.

Displayed schemas, tables, and columns can be filtered using the values in the ALL combo, the Filter in view
textarea, the Filter, and Reset buttons, etc.

Y ou can select any columns by expanding schemas, tables and clicking Ctrl+Click on desired columns.
Adjacent columns can also be selected by clicking Shift+Click on the first and the list item.

Then you need to click Gener ate after which a query will appear in the Query pane.

Database schema OQutput metadsta
Mame Type m Filter in view empl_ID
EMPLOYEES If"stt-”ﬁ""e
ast_name
EMPLOYEEID NUMBER(38,0,2) 7] Case sensitive iy
LASTNAME VARCHAR2(80,12) count
Regul ry
FIRSTNAME VARCHAR2(30,12) ey
TITLE VARCHAR2(80,12) [ALL ']
TITLEINCOURTESY VARCHAR2(80,12) = o ]
BIRTHDATE DATE,93) =
HIREDATE DATE(7,93) [ Recrl ]
ADDRESS VARCHAR2(80,12)
CITY VARCHAR2(80,12) Drag and Drop
REGION VARCHAR2(80,12) Prefix table names with schema
POSTALCODE VARCHAR2(80,12) Quote identifiers
COUNTRY VARCHAR2(80,12) S
Query
select $2:="TEST"."EMPLOYEES"."EMPLOYEEID",S?:="TEST"."EMPLOYEES"."LASTNAME",$?:="TEST","EMPLOYEES", "FIR =

from "IESTI"."EMPLOYEES"™

< . +

(‘._?:J QK ] l Cancel

Figure 44.5. Generated Query with Question Marks

The query may contain question marksif any db columns differ from output metadata fields. Output metadata are
visiblein the Output metadata pane on the right side.

Drag and drop the fields from the Output metadata pane to the corresponding placesin the Query pane and then
manually remove the "$:=" characters. See following figure:
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Database schema

Output metadata
Name Type o Filter in view [empliD ]

EMPLOYEES first_name

EMPLOYEEID NUMBER(38,0,2) ] Case sensitive :Jte-“me

TITLE VARCHAR2(80,12) [ALL -

TITLEINCOURTESY VARCHAR2(80,12) B [ F— ]

BIRTHDATE DATE(7,93)

HIREDATE DATE(7,93) [ Reset ]

ADDRESS VARCHAR2(80,12)

CITY VARCHAR2(30,12) Drag and Drop

REGION VARCHARZ2(80,12) Prefix table names with schema

POSTALCODE VARCHAR2(80,12) Quote identifiers

COUNTRY VARCHAR2(80,12) -

Query
select SRS ? :="TEST"."EMPLOYEES" . "EMPLOYEEID", Slasl:_name :="TEST"."EMPLOYEES"."LASTNAME", Sfirﬁl:_name HES
from "TEST"."EMPLCYEES™

4 m [3

@ ok ][ concel

Figure 44.6. Generated Query with Output Fields
You can aso type awher e statement to the query.

Two buttons underneath allow you to validate the query (Validate) or view datain the table (View).

310



Chapter 44. Readers

EmailReader

Commercial Component

> @

We assume that you have already learned what is described in:

 Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

 Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251) .

Short Summary

EmailReader reads a store of email messages, either locally from adelimited flat file, or on an external server

Component

o @
> @© >
= =
25 B
& E 5

EmailReader % % 1 2 - -

Abstract

EmailReader isacomponent that enables the reading of online or local email messages.

This component parses email messages and writes their attributes out to two attached output ports. The first port,
the content port, outputs relevant information about the email and body. The second port, the attachment port,
writes information relevant to any attachments that the email contains.

The content port will write one record per email message. The attachment port can write multiple records per email
message; one record for each attachment it encounters.

Icon

i
Lo *% L

EmailSender

Ports

When looking at ports, it is necessary that use-case scenarios be understood. This component has the ability to
read data from alocal source, or an external server. The component decides which case to use based on whether
there is an edge connected to the single input port.
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Case One: If an edge is attached to the input port, the component assumes that it will be reading data locally.
In many cases, this edge will come from a UniversalDataReader. In this case, a file can contain multiple email
message bodies, separated by achosen delimeter, and each message will be passed one by oneinto the emal reader
for parsing and processing.

Case Two: If an edge is not connected the the input port, the component assumes that messages will be read
from an external server. In this case, the user *must* enter related attributes, such as the server host and protocol
parameters, as well as any relevant username and/or password.

Port type |Number |Required |Description Metadata
Input 0 ® For inputting email messages from aflat file String field
Output 0 ® The content port Any

1 B The attachment port Any

EmailReader Attributes

Whether many of the attributes are required or not depends solely on the configuration of the Component. See
the ports section. In Case two, where an edge is not connected to the input port, many attributes are required in
order to connect to the external server. The user at minimum must choose a protocol and enter a hostname for the
server. Usually a username and password will also be required.

Attribute Req Description Possible
values
Basic
Server Type Protocol utilized to connect to a mail server. Options are POP3 | POP3, IMAP
and IMAP. In most cases, IMAP should be selected if possible,
asit isan improvement over POP3.

Server Name The hostname of the server. E.G.
imap.google.com

User Name Username to connect to the server (if authorization is required)

Password Password to connect to server (if authorization is required)

Fetch Messages Filters messages based on their status. The option "ALL" will [NEW,ALL

read every messagelocated on the server, regardless of its status.
"NEW" fetches only messages that have not been read.
Advanced

Server Port Specifies the port used to connect to an external server. If left|Integers

blank, a default port will be used.

Security Specifies the security protocol used to connect to the server.  [NONE,SSL,STARTTLS,
SSL
+STARTTLS

Temp File URL Specifies a directory for temporary storage of any files

found inside of attachments. These filenames may be attained
from the output "attachment" port's filename attribute. The
default directory is the current CloverETL project's temporary
directory, denoted ${ DATATMP_DIR}
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Description

Specifiesthe URL of afile used to keep track of which messages
have been read. pop3 servers by default have no way of keeping
track of read/unread messages. If one wishes to fetch only
unread messages, they must download al of the messages-ids
from the server, and then compare them with alist of message-
ids that have aready been read. Using this method, only the
messages that do not appear in thislist are actually downl oaded,
thus saving bandwidth. Thisfileis simply a delimited text file,
storing the unique message-ids of messages that have already
been read. Even if "ALL" messages is chosen, the user should
till provide acachefile, asit will be populated by the messages
read. Note: the pop cache file is universd; it can be shared
amongst many inboxes, or the user can choose to maintain a
separate cache for different mailboxes.

Possible
values

Tips&Tricks

» Be sure you have dedicated enough memory to your Java Virtual Machine (JVM). Depending on the size of
your message attachments (if you choose to read them), you may need to allocate up to 512M to CloverETL

so that it may effectively process the data.

Performance Bottlenecks

» Quantity of messages to process from an external server EmailReader must connect to an externa server,
therefore one may reach bandwidth limitations. Processing a large amount of messages which contain large
attachments may bottleneck the application, waiting for the content to be downloaded. Use the "NE

whenever possible, and maintain a POP3 cache if using the POP3 protocol.

313

" option



Chapter 44. Readers

JMSReader

=Y

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

» Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

JM SReader converts JIMS messages into Clover data records.

S S 2 OFQ o gr\*{ﬂ S
Component ) - 5 £33 B3 5
z 2 & 85 5S35 ¢
a = g we° ©92° 8§
|_
JM SReader jms messages 0 1 yes |no yes |no yes [no
Legend

1) Component sends each data record to all connected output ports.

2) Component sends different data records to different output ports using return values of the transformation. See
Return Values of Transformations (p. 238) for more information.

Abstract

JM SReader receives IMS messages, converts them into Clover data records and sends these records to the
connected output port. Component uses a processor transformation which implementsaJns Msg2Dat aRecor d
interface or inherits from a JnsMsg2Dat aRecor dBase superclass. Methods of JnsMsg2Dat aRecor d
interface are described below.

Icon

&

L
e

JMSReader

Ports

Port type |[Number |Required |Description M etadata

Output 0 yes For correct data records Anyl)

Legend:

1): Metadata on the output port may contain a field specified in the M essage body field attribute. Metadata can
also use Autofilling Functions (p. 117).
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JMSReader Attributes

Attribute Reg Description Possible values
Basic

JMSS connection yes ID of the IMS connection to be used.

Processor code 1) Transformation of JMS messages to records
written in the graph in Java.

Processor URL 1) Name of externa file, including path,
containing the transformation of JMS
messages to records written in Java.

Processor class 1) Name of external class defining the|JmsMsg2DataRecordProperties
transformation of JMS messages to|(default) | other class
records. The default processor value
is sufficient for most cases. It can

process both j avax.j nms. Text Message
andj avax. j ns. Byt esMessage.

JM 'S message selector

Standard JMX "query" used to filter the
JMS messages that should be processed. In
effect, it is a string query using message
properties and syntax that is a subset of
SQL expressions. See http://java.sun.com/
j2ee/1.4/docs/api/javax/ims/Message.html for
more information.

Processor
charset

source

Encoding of external file containing the
transformation in Java.

ISO-8859-1 (default) | other
encoding

Message charset

Encoding of JMS messages contents.
This  attribute is aso used by
the default processor implementation
(JmsMsg2Dat aRecor dProperti es).
And it is used

j avax. j nms. Byt esMessage only.

for

ISO-8859-1 (default) | other
encoding

Advanced

Max msg count M aximum number of messagesto be received. |0 (default) | 1-N
0 means without limitation. See Limit of
Run (p. 316) for more information.

Timeout Maximum time to recelve messages in|O (default) | 1-N

milliseconds. 0 means without limitation. See
Limit of Run (p. 316) for more information.

Message body field

Name of the field to which message body
should be written. This attribute is used
by the default processor implementation
(JnsMsg2Dat aRecor dProperti es). If
no Message body field is specified, the field
whosenameisbodyFi el d will befilled with
the body of the message. If no field for the
body of the message is contained in metadata,
the body will not be written to any field.

bodyField (default) | other name

Legend:

1) One of these may be set. Any of these transformation attributes implements a Jns Msg2Dat aRecor d

interface.
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See Java Interfaces for M SReader (p. 316) for more information.

See also Defining Transformations (p. 234) for detailed information about transformations.

Advanced Description

Limit of Run

Itisalsoimportant to decide whether you want to limit the number of received messages and/or time of processing.
This can be done by using the following setting:

e Limited Run

If you specify the maximum number of messages (Max msg count), the timeout (Timeout) or both, the
processing will be limited by number of messages, or time of processing, or both of these attributes. They need
to be set to positive values.

When the specified number of messages is received, or when the process lasts some defined time, the process
stops. Whichever of them will be achieved first, such attribute will be applied.

Note
U

Remember that you can also limit the graph run by using the endCf | nput () method of
JnsMsg2Dat aReader interface. It returns a boolean value and can also limit the run of the
graph. Whenever it returnsf al se, the processing stops.

e Unlimited Run

On the other hand, if you do not specify either of these two attributes, the processing will never stop. Each of
them is set to 0 by default. Thus, the processing is limited by neither the number of messages nor the elapsed
time. Thisisthe default setting of JM SReader .

Java Interfaces for JMSReader

The transformation implements methods of the Jns Msg2Dat aRecor d interface and inherits other common
methods from the Tr ansf or minterface. See Common Java I nterfaces (p. 249).

Following are the methods of Jns Msg2Dat aRecor d interface:

e void init(DataRecordMetadata netadata, Properties props)
Initializes the processor.

e bool ean endO I nput ()

May be used to end processing of input IMS messages when it returns f al se. See Limit of Run (p. 316)
for more information.

» Dat aRecord extract Record(Message nsgQ)
Transforms JM S message to data record. nul | indicates that the message is not accepted by the processor.
 String getErrorMg()

Returns error message.
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LDAPReader

B

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

» Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

L DAPReader reads information from an LDAP directory.

Component

Data source
Input ports
Each to all
outputs?
Different
to different
outputs?

c
1S
a

£

<]
hY)

8
l_

LDAPReader [LDAPdirectorytree|0 1-n no no no no no no

Legend
1) Component sends each data record to all connected output ports.

2) Component sends different data records to different output ports using return values of the transformation. See
Return Values of Transformations (p. 238) for more information.

Abstract

L DAPReader readsinformation from an LDAP directory and converting it to Clover datarecords. It providesthe
logic for extracting the results of a search and converts them into Clover data records. The results of the search
must have the same obj ect Cl ass.

Only string and byte Clover data fields are supported. String is compatible with most of Idap usual types, byte is
necessary, for example, for user Passwor d Idap type reading.

Icon

0 % @ |

LDAPReader

Ports
Port type [Number |Required |Description M etadata
Output 0 yes For correct data records Anyl)

1-n no For correct data records Output 0
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1): Metadata on the output must precisely describe the structure of the read object. Metadata can use Autofilling

Functions (p. 117).

LDAPReader Attributes

Attribute

Req

Description
Basic

Possible values

LDAP URL

yes

LDAP URL of the directory.

| dap:// host: port/

Base DN

Yyes

Base Distinguished Name (the root of your
LDAP treg). It is a comma separated
list of attribute=value pairs reffering to
any location with the directory, eg.,
if ou=Humans, dc=exanpl e, dc=com s
the root of the subtree to be search,
entries representing people from example.com
domain are to be found.

Filter

yes

attribute=value pairs as a filtering condition
for the search. All entries matching the filter
will be returned, e.g., mai | =* returns every
entry which has an email address, while
obj ect cl ass=* isthe standard method for
returning all entries matching a given base
and scope because all entries have values for
objectclass.

Scope

Scope of the search request. By default, only
one obj ect is searched. If onel evel , the
level immediately below the distinguished
name, if subt r ee, the whole subtree below
the distinguished name is searched.

object (default) | onelevel |
subtree

User

User DN to be used when connecting to the
LDAP directory. Similar to the following:
cn=j ohn. sni t h, dc=exanpl e, dc=comn

Password

Password to be used when connecting to the
LDAP directory.

Advanced

Multi-value separator

LDAPReader can handle keys with multiple
values. These are delimited by this string
or character. <none> is special escape value
which turnsoff thisfunctionality, then only the
first value is read. This attribute can only be
used for string data type. When byte type is
used, thefirst valueisthe only onethat isread.

"|" (default) | other character or
string

Alias handling

to control how aliases (leaf entries pointing
to another object in the namespace) are
dereferenced

aways | never |
(default)| searching

finding

Referral handling

By default, links to other servers are ignored.
If f ol | ow, thereferrals are processed.

ignore (default) | follow

Advanced Description

* AliasHandling

318




Chapter 44. Readers

Searching the entry an alias entry points to is known as dereferencing an alias. Setting the Alias handling
attribute, you can control the extent to which entries are searched:

« al ways: Always dereference aliases.
* never : Never dereference aliases.
« fi ndi ng: Dereferencealiasesin locating the base of the search but not in searching subordinates of the base.

» sear chi ng: Dereference aliases in searching subordinates of the base but not in locating the base

Tips & Tricks

» Improving search performance: If there are no alias entries in the LDAP directory that require dereferencing,
choose Alias handling never option.
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LotusReader

Commercial Component

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

» Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Chapter 44, Readers (p. 287).

Short Summary

L otusReader reads data from a L otus Domino server. Datais read from Views, where each view entry is read
asasingle data record.

Component

Data sour ce
Input ports
Output ports
Each to all
outputs
Different
to different
@ Transformation

L otusReader Lotus Domino 0 1 ® ®

9 Sendi ng each data record to every connected output port
2 Sendi ng data records to output ports according to Return Values of Transformations (p. 238)

Abstract

L otusReader isacomponent which can read datarecordsfrom L otus databases. Thereading isdoneby connection
to adatabase stored on a L otus Domino server.

Thedataisread fromwhatisin Lotuscalled aView. Views provide tabul ar structureto the datain L otus databases.
Each row of aview isread by the L otusReader component as a single data record.

The user of this component needs to provide the Java library for connecting to Lotus. The libary can be found
in the installations of Lotus Notes and Lotus Domino. The L otusReader component is not able to communicate
with Lotus unless the path to this library is provided or the library is placed on the user's classpath. The path to
the library can be specified in the details of Lotus connection (see Chapter 23, Lotus Connections (p. 165)).

Icon

Ports

Port type |Number |Required |Description M etadata
Output 0 v for read data records
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LotusReader Attributes

Attribute Req Description Possible
values
Basic
Domino connection + |ID of the connection to the Lotus Domino database.
View ¥ | The name of the View in Lotus database from which the data
records will be read.
Advanced
Multi-value read| #® |Reading strategy that will be used for reading L otus multi-value| Read all values
mode fields. Either only the first field of the multi-value will be read| (default) | Read
or all values will be read and then separated by user-specified|first value only
Sseparator.
Multi-value separator #® | A string that will be used to separate values from multi-value|";" (default) |
Lotusfidds- Il,ll | Il:ll |II|II |Il\tll
| other character
or string
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MultiLevelReader

Commercial Component

§

ab
iy
We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

MultiL evelReader reads data from flat files with a heterogeneous structure.

Component

T
S
S
&
w

Data source

MultiLevel Reader flat file 1 1-n no

Different
to different
outputs?

Transformation

yes yes |yes yes |no

Legend

1) Component sends each data record to all connected output ports.

2) Component sends different data records to different output ports using return values of the transformation. See

Return Values of Transformations (p. 238) for more information.

Abstract

MultiL evelReader reads information from flat files with a heterogeneous and complicated structure (local or
remote which are delimited, fixed-length, or mixed). It can aso read data from compressed flat files, console,

input port, or dictionary.

Unlike Univer salDataReader or the two deprecated readers (DelimitedDataReader and FixL enDataReader),
MultiLevelReader can read data from flat files whose structure contains different structures including both
delimited and fixed length data records even with different numbers of fields and different data types. It can
separate different types of data records and send them through different connected output ports. Input files can

also contain non-record data.

Component also uses the Data policy option. See Data Palicy (p. 260) for more detailed information.

Ilcon

&

o

i
i

MultiLevelReader

322



Chapter 44. Readers

Ports
Port type |Number |Required |Description Metadata
Input 0 no For port reading. See Reading from | Onefield (byt e, cbyt e,
Input Port (p. 254). string).
Output 0 yes For correct data records Any(OutO)l)
1-N no For correct data records Any(Outl—OutN)l)
Legend:

1): Metadata on all output ports can use Autofilling Functions (p. 117).

MultiLevelReader Attributes

Attribute Reg Description Possible
VEIES
Basic
File URL yes | Attribute specifying what data source(s) will be read (flat
file, console, input port, dictionary). See Supported File URL
Formats for Readers (p. 251).

Charset Encoding of recordsthat are read. 1SO-8859-1
(default) |
<other
encodings>

Data policy Determines what should be done when an error occurs. See Data| Strict (default) |

Policy (p. 260) for more information. Lenient

Selector code 1) Transformation of rows of input datafile to datarecords written

in the graph in Java.
Selector URL 1) Name of externa file, including path, defining the
transformation of rows of input data file to data records written
in Java.
Selector class 1) Name of external class defining the transformation of rows of | PrefixMultiLeve

input datafile to data records.

(default) | other
class

b Sel ector

Selector properties

List of the key=val ue expressions separated by semicolon
when the whole is surrounded by flower brackets. Each value
is the number of the port through which data records should be
sent out. Each key isaserie of characters from the beginning of
the row contained in theflat file that enable differentiate groups
of records.

records per source

Advanced
Number of skipped Number of records to be skipped continuously throughout all [ 0-N
records source files. See Selecting Input Records (p. 258).
Max  number  of Maximum number of records to be read continuousy |O-N
records throughout all sourcefiles. See Selecting Input Records (p. 258).
Number of skipped Number of records to be skipped from each source file. See[Same as in
records per source Selecting Input Records (p. 258). Metadata
(default) | O-N
Max  number  of Maximum number of records to be read from each source file.|0-N

See Selecting Input Records (p. 258).
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L egend:

1): If you do not define any of these three attributes, the default Selector class
(PrefixMltiLevel Sel ect or) will be used.

PrefixMiltiLevel Sel ector class implements Mul ti Level Sel ect or interface. The interface
methods can be found below.

See Java Interfaces for MultiL evelReader (p. 324) for more information.

See also Defining Transformations (p. 234) for detailed information about transformations.

Advanced Description

Selector Properties

You aso need to set some series of parameters that should be used (Selector properties). They map individual
types of data records to output ports. All of the properties must have the form of a list of the key=val ue
expressions separated by semicolon. The whole sequence is in curly brackets. To specify these Selector
properties, you can use the dialog that opens after clicking the button in this attribute row. By clicking the Plus
button in this dialog, you can add new key-value pairs. Then you only need to change both the default name and
the default value. Each value must be the number of the port through which data records should be sent out. Each
key isaseries of charactersfrom the beginning of the row contained in the flat file that enable differentiate groups
of records.

Java Interfaces for MultiLevelReader

Following are the methods of the Mul ti Level Sel ect or interface:
e int choose(CharBuffer data, DataRecord[] | astParsedRecords)

A method that peeksinto Char Buf f er and readscharactersuntil it can either determine metadata of the record
which it reads, and thus return an index to metadata pool specified ini ni t () method, or runs out of data
returning Mul t i Level Sel ect or . MORE_DATA.

e void finished()
Called at the end of selector processing after all input data records were processed.

e void init(DataRecordMetadata[] netadata, Properties properties)
Initializes this selector.

e int | ookAheadCharacters()

Returns the number of characters needed to decide (next) record type. Usudly it can be any fixed number
of characters, but dynamic lookahead size, depending on previous record type, is supported and encouraged
whenever possible.

e int nextRecordOfset()

Each call to choose() can instrument the parent to skip certain number of characters before attempting to
parse arecord according to metadata returned in choose() method.

» voi d postProcess(int netadatal ndex, DataRecord[] records)
In this method the selector can modify the parsed record before it is sent to corresponding output port.
e int recover ToNext Recor d( Char Buf f er dat a)

This method instruments the selector to find the offset of next record which is possibly parseable.
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* void reset()

Resets this selector completely. This method is called once, before each run of the graph.

e void resetRecord()

Resetsthe internal state of the selector (if any). This method is called each time anew choice needs to be made.
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ParallelReader

Commercial Component

T
14

We assume that you have already learned what is described in:

 Chapter 35, Common Properties of All Components (p. 223)

» Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

ParallelReader reads data from flat files using multiple threads.

Component

Data sour ce
Input ports
Output ports
Each to all
outputs?
Different
to different
outputs?
@ Transformation

Parallel Reader flat file 0 1-2 B ®

R Component sends each data record to all connected output ports.

2 Component sends different data records to different output ports using return values of the transformation. See Return Values of
Transformations (p. 238) for more information.

Abstract

ParallelReader reads delimited flat files like CSV, tab delimited, etc., fixed-length, or mixed text files. Reading
goes in several parallel threads, which improves the reading speed. Input file is divided into set of chunks and
each reading thread parses just records from this part of file. The component can read a single file as well as a
collection of files placed on alocal disk or remotely. Remote files are accessible via FTP protocol.

According to the component settings and the data structure, either the fast simplistic parser
(Si mpl eDat aPar ser ) or therobust (Char Byt eDat aPar ser ) oneis used.

Parsed data records are sent to thefirst output port. The component has an optional output logging port for getting
detailed information about incorrect records. Only if Data Policy (p. 260) is set to cont r ol | ed and a proper
Writer (Trash or UniversalDataWriter) isconnected to port 1, all incorrect recordstogether with theinformation
about the incorrect value, itslocation and the error message are sent out through this error port.

Icon

0 T &

M3

ParallelReader
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Ports
Port type |Number |Required |Description Metadata
Output 0 v for correct data records any D

1 ® for incorrect data records specific structure, see table bellow

9 Metadataon output port can use Autofilling Functions (p. 117)

Table 44.2. Error Metadata for Parallel Reader

Field Field Data Type |Description
Number Content
0 record integer position of the erroneous record in the dataset (record numbering
number startsat 1)
1 field number |integer position of the erroneous field in the record (1 stands for the first
field, i.e., that of index 0)
raw record |string erroneous record in raw form (including delimiters)
error string error message - detailed information about this error
message
4 firstrecord |[long indicates the initial file offset of the parsing thread
offset

ParallelReader Attributes

Attribute Req Description Possible
values
Basic
File URL ¥ |Attribute specifying what data source(s) will be read. See
Supported File URL Formats for Readers (p. 251).

Charset Encoding of records that are read in. 1SO-8859-1
(default) |
<other
encodings>

Datapolicy Determineswhat should be donewhen an error occurs. See Data| Strict  (default)

Policy (p. 260) for more information. | Controlled |
Lenient
Trim strings specifies whether leading and trailing whitespace should be|false (default) |

removed from strings before setting them to data fields, see|true
Trimming Data(p. 335) If t r ue, the use of the robust parser
isforced.

Quoted strings Fields that contain a special character (comma, newline, or|false (default) |
double quote), must be enclosed in quotes (only single/double|true

guote as a quote character is accepted). If t r ue, such specia
characters inside the quoted string are not treated as delimiters
and the quotes are removed.

Advanced

Skip leading blanks specifieswhether to skip leading whitespace (blankse.g.) before|false (default) |
setting input strings to data fields. If not explicitly set (i.e.,|true

having the default value), the value of Trim strings attribute is
used. See Trimming Data (p. 335) If tr ue, the use of the
robust parser is enforced.
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Description

specifieswhether to skip trailing whitespace (blankse.g.) before
setting input strings to data fields. If not explicitly set (i.e,
having the default value), the value of Trim strings attributeis
used. See Trimming Data (p. 335) If t r ue, the use of the

robust parser is enforced.

Possible
values

false (default) |
true

Max error count

maximum number of tolerated error records in input file(s);
applicable only if Cont r ol | ed Data Policy is set

0 (default) - N

Treat multiple
delimiters as one

If afield is delimited by a multiplied delimiter char, it will be
interpreted as a single delimiter when settingtot r ue.

false (default) |
true

Verbose

By default, less comprehensive error notification is provided
and the performance is dlightly higher. However, if switched
to t r ue, more detailed information with less performance is
provided.

false (default) |
true

Level of paraldism

Number of threads used to read input data files. The order of
recordsisnot preservedif itis2 or higher. If thefileistoo small,
this value will be switched to 1 automatically.

2 (default) | 1-n

Distributed
segment reading

file

IncaseagraphisrunninginaClover ETL Server environment,
component can only process the appropriate part of thefile. The
wholefileis divided into segments by CloverETL Server and
each cluster worker processes only one proper part of file. By
default, this option is turned off.

false (default) |
true

Parser

By default, the most appropriate parser is applied. Besides, the
parser for processing data may be set explicitly. If an improper
oneis set, an exception is thrown and the graph fails. See Data
Parsers (p. 336)

auto (default) |
<ot her >

Advanced Description

* Quoted strings

The attribute considerably changes the way your data is parsed. If it isset tot r ue, al field delimiters inside
quoted strings will beignored (after the first Quote character isactually read). Quote characterswill be removed

from thefield.

Exampleinput:

1; "1 ast nane; firstname"; gender

Output with Quoted strings == true:

{1},{l ast nan®e; first nane}, {gender}

Output with Quoted strings == false:

{1},{"| ast nane}, {fir st name"; gender}
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QuickBaseRecordReader

We assume that you have already learned what is described in:

e Chapter 35, Common Properties of All Components (p. 223)

* Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

QuickBaseRecor dReader reads data from QuickBase online database.

Component

Data sour ce
Input ports
Output ports
Each to all
outputs
Different
to different

outputs 2
"B Transformation

QuickBaseRecordReader] QuickBase

D Sendi ng each data record to every connected output port
2 Sendi ng data records to output ports according to Return Values of Transformations (p. 238)

Abstract

QuickBaseRecor dReader readsdatafrom the QuickBase online database (http://quickbase.intuit.com). Records,
the IDs of which are specified in the Records list component attribute, are read first. Records with |Ds specified
ininput are read afterward.

The read records are sent through the connected first output port. If the record is erroneous (not present in the
database table, e.g.) it can can be sent out through the optional second port if it is connected.

This component wrapps the APl _Get Recor dl nf o HTTP interaction (http://www.quickbase.com/api-guide/
getrecordinfo.html).

Icon

0 % &

QuickBase Record ...
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Ports

Port type |[Number |Required |Description M etadata

Input 0 ® for getting application table record |first field: i nt eger | | ong

IDsto be read

Output 0 v for correct data records data types and positions of fields

must fit the table field types
1 ® information about rejected records | Error Metadata for

QuickBaseRecordReader (p. 330)°

L only sour ce_row _count autofilling function returning the record 1D can be used.
2 Error metadata cannot use Autofilling Functions (p. 117).

Table 44.3. Error Metadata for QuickBaseRecordReader

Field Field name Data type Description
number
0 <any_namel> integer | long ID of the erroneous record
1 <any_name2> integer | long error code
2 <any_name3> string error message
QuickBaseRecordReader Attributes
Attribute Req Description Possible
values
Basic
QuickBaseconnection| + [ID of the connection to the QuickBase online database, see
Chapter 22, QuickBase Connections (p. 164)
TableID ¥ |1D of the table in the QuickBase application data records are to
be read from (see the appl i cat i on_st at s for getting the
table D)
Records list List of record IDs (separated by the semicolon) to be read from
the specified database table. These records are read first, before
the records specified in the input data.
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QuickBaseQueryReader

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

QuickBaseQueryReader getsrecords fullfilling given conditions from the QuickBase online database table.

Component

Data sour ce

Input ports
Output ports
Each to all
outputs
Different
to different

QuickBaseQueryReader | QuickBase 01 1-2 ® ®

M Transformation

D Sendi ng each data record to every connected output port
2 sendi ng data records to output ports according to Return Values of Transformations (p. 238)

Abstract

QuickBaseQueryReader gets records from the QuickBase online database (http://quickbase.intuit.com). You
can use the component attributes to define which columns will be returned, how many records will be returned
and how they will be sorted, and whether the QuickBase should return structured data. Records that meet the
requirements are sent out through the connected output port.

This component wrapps the APl _DoQuery HTTP interaction (http://www.quickbase.com/api-guide/
do_query.html ).

Icon

[] %&_

QuickBase Query ...
Ports
Port type [Number |Required |Description M etadata
Output 0 v for correct data records any 1

1 Metadata cannot use Autofilli ng Functions (p. 117)

QuickBaseQueryReader Attributes
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Attribute Req Description Possible
values

Basic

QuickBaseconnection| + [ID of the connection to the QuickBase online database, see
Chapter 22, QuickBase Connections (p. 164)

TableID « |ID of the table in the QuickBase application data records are
to be get from (seetheappl i cati on_st at s for getting the
table D)

Query Determines which records are returned (all, by default) using

the form {<field_id>.<operator>.'<matching_value>'}

CList The column list specifies which columns will be included in
each returned record and how they are ordered in the returned
record aggregate. Use field_ids separated by a period.

SList The sort list determines the order in which the returned records
aredisplayed. Usefield_id separated by a period.
Options Options used for data records that are read. See

Options (p. 332) for more information.

Advanced Description

Options
Options attributes can be as follows:
* skp-n

Specifies n records from the beginning that should be skipped.
e numn

Specifies n records that should be read.
* sortorder-A

Specifies the order of sorting as ascending.
e sortorder-D

Specifes the order of sorting as descending.
e onl ynew

This parameter cannot be used by anonymous user. The component reads only new records. The results can
be different for different users.
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UniversalDataReader

g:k 1

=

We assume that you have already learned what is described in:

 Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

Univer salDataReader reads data from flat files.

Component

Universal DataReader

Data sour ce

flat file

Input ports
Output ports
Each to all
outputs

1-2 ®

Different
to different

S Transformation

1 Sendi ng each data record to every connected output port
2 sending data records to output ports according to Return Values of Transformations (p. 238)

Abstract

Univer salDataReader reads datafrom flat files such as CSV (comma-separated val ues) file and delimited, fixed-
length, or mixed text files. The component can read a single file as well as a collection of files placed on alocal
disk or remotely. Remotefiles are accessible viaHTTP, HTTPS, FTP, or SFTP protocols. Using this component,
ZIP and TAR archives of flat files can be read. Also reading data from stdin (console), input port, or dictionary

is supported.

Parsed data records are sent to the first output port. The component has an optional output logging port for getting
detailed information about incorrect records. Only if Data Policy (p. 260) is set to cont r ol | ed and a proper
Writer (Trash or UniversalDataWriter) isconnected to port 1, all incorrect recordstogether with theinformation
about the incorrect value, its location and the error message are sent out through this error port.

Icon
K v &
UniversalData... i
Ports
Port type |Number |Required |Description Metadata
Input 0 ® for Input Port Reading (p. 257) include specific byt e/ cbyt e/
string field
Output 0 v for correct data records any D
1 5 for incorrect data records specific structure, see table below

9 Metadata on output port 0 can use Autofilling Functions (p. 117)
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The optional logging port for incorrect records has to define the following metadata structure - the record contains
exactly four fields (named arbitrarily) of given typesin the following order:

Table 44.4. Error Metadata for UniversalDataReader

Field Field name |Datatype |[Description
number
0 recordID integer position of the erroneous record in the dataset (record numbering
startsat 1)
1 fieldiD integer position of the erroneous field in the record (1 stands for the first
field, i.e., that of index 0)
2 data string | byte | erroneous record in raw form (including delimiters)
| cbyte
3 error string | byte | error message - detailed information about this error
| cbyte

UniversalDataReader Attributes

Attribute

Req

Description

Basic

Possible
values

File URL

path to data source (flat file, console, input port, dictionary)
to be read specified, see Supported File URL Formats for
Readers (p. 251).

Charset

character encoding of input records (character encoding does
not apply on byte fields if the record typeisf i xed)

1SO-8859-1
(default) |
<other
encodings>

Data policy

specifies how to handle misformatted or incorrect data, see Data
Policy (p. 260)

strict  (default)
| controlled |
lenient

Trim strings

specifies whether leading and trailing whitespace should be
removed from strings before setting them to data fields, see

Trimming Data (p. 335) below

default | true |
false

Quoted strings

Fields that contain a special character (comma, newline, or
double quote), must be enclosed in quotes (only single/double
guote as a quote character is accepted). If t r ue, such specia
characters inside the quoted string are not treated as delimiters
and the quotes are removed.

false (default) |
true

Quote character

Specifies which kind of quotes will be permitted in Quoted
strings.

both (default) |

Advanced

Skip leading blanks

specifieswhether to skip leading whitespace (blanks e.g.) before
setting input strings to data fields. If not explicitly set (i.e.,
having the default value), the value of Trim strings attributeis
used. See Trimming Data (p. 335).

default | true |
false

Skip trailing blanks

specifieswhether to skip trailing whitespace (blankse.g.) before
setting input strings to data fields. If not explicitly set (i.e,
having the default value), the value of Trim strings attribute is
used. See Trimming Data (p. 335).

default | true |
false
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Attribute Req Description Possible
values

Number of skipped how many records/rows to be skipped from the source file(s); [ O (default) - N

records see Selecting Input Records (p. 258).

Max  number  of how many records to be read from the source file(s) in{1-N

records turn; al records are read by default; See Selecting Input
Records (p. 258).

Number of skipped how many records/rows to be skipped from each source file.| 0 (default)- N

records per source By default, the value of Skip source rows record property in
output port O metadata is used. In case the value in metadata
differs from the value of this attribute, the Number of skipped
records per source value is applied, having a higher priority.
See Selecting Input Records (p. 258).

Max  number  of how many records/rows to be read from each source file; all {1 - N

records per source records from each file are read by default; See Selecting Input
Records (p. 258).

Max error count maximum number of tolerated error records in input file(s); [0 (default) - N
applicable only if Cont r ol | ed Data Policy is set

Treat multiple If afield is delimited by a multiplied delimiter char, it will be|false (default) |

delimiters as one interpreted as asingle delimiter when settingtot r ue. true

Incremental file b Name of thefile storing theincremental key, including path. See
Incremental Reading (p. 258).

Incremental key b Variable storing the position of the last read record. See
Incremental Reading (p. 258).

Verbose By default, less comprehensive error notification is provided|false (default) |
and the performance is dlightly higher. However, if switched|true
to t r ue, more detailed information with less performance is
provided.

Parser By default, the most appropriate parser is applied. Besides, the|auto (default) |
parser for processing data may be set explicitly. If an improper <ot her >
oneis set, an exception is thrown and the graph fails. See Data
Parsers (p. 336)

Deprecated

Skipfirst line By default, the first line is not skipped, if switchedtot r ue (if [false (default) |

it contains a header), the first line is skipped. true

9 Either both or neither of these attributes must be specified

Advanced Description

* Trimming Data

1. Input strings are implicitly (i.e., the Trim strings attribute kept at the def aul t value) processed before
converting to value according to the field data type as follows:

» Whitespaceisremoved from both the start and theend in case of bool ean, dat e,deci nal ,i nt eger,
| ong, or nunber .

« Input stringisset to afieldincluding leading and trailing whitespacein case of byt e, cbyt e,orst ri ng.

2. If the Trim strings attribute is set to t r ue, all leading and trailing whitespace characters are removed.
A field composed of only whitespaces is transformed to null (zero length string). The f al se value
implies preserving all leading and trailing whitespace characters. Remember that input string representing a
numerical datatype or boolean can not be parsed including whitespace. Thus, usethef al se value carefully.
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3. Boththe Skip leading blanksand Skip trailing blanksattributes have higher priority than Trim strings. So,
the input strings trimming will be determined by thet r ue or f al se values of these attributes, regardliess
the Trim strings value.

e DataParsers

1. org.jetel.data. parser. Si npl eDat aPar ser - is a very simple but fast parser with limited
validation, error handling, and functionality. The following attributes are not supported:

e Trim strings

« Skip leading blanks

e Skip trailling blanks

¢ Incremental reading

« Number of skipped records

e Max number of records

¢ Quoted strings

e Treat multiple delimitersasone
e Skip rows

* Verbose

On top of that, you cannot use metadata containing at least one field with one of these attributes:

* thefield isfixed-length

the field has no delimiter or, on the other hand, more of them

Shift isnot null (see Details Pane (p. 143))

Autofillingsettotrue

the field is byte-based
2. org.jetel.data. parser. Dat aPar ser - anall-round parser working with any reader settings

3. org.jetel.data. parser. Char Byt eDat aPar ser - can be used whenever metadata contain byte-
based fields mixed with char-based ones. A byte-based field isafield of one of thesetypes: byt e, chyte
or any other field whose f or mat property starts with the "Bl NARY: " prefix. See Binary Formats (p. 109).

4. org.jetel .data. parser. Fi xLenByt eDat aPar ser - used for metadata with byte-based fields
only. It parses sequences of records consisting of a fixed number of bytes.

Note
v

Choosingor g. j et el . dat a. par ser. Si npl eDat aPar ser whileusing Quoted stringswill
cause the Quoted strings attribute to be ignored.

Tips & Tricks

» Handling records with large data fields: UniversalDataReader can process input strings of even
hundreds or thousands of characters when you adjust the field and record buffer sizes. Just increase
the following properties according to your needs: Record. MAX_RECORD_SIZE for record serialization,
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DataParser.FIELD_BUFFER_LENGTH for parsing, and DataFormatter.FIELD_BUFFER_LENGTH for
formatting. Finally, don't forget to increase the DEFAULT_INTERNAL_IO_BUFFER_SIZE variable to be at
least 2*MAX_RECORD_SIZE. Go to Changing Default CloverETL Settings (p. 76) to get know how to change
these property variables.

General examples

» Processing fileswith headers: If thefirst rows of your input file do not represent real databut field labelsinstead,
set the Number of skipped recor dsattribute. If a collection of input fileswith headersis read, set the Number
of skipped records per source

» Handlingtypist'serror when creating theinput file manually: If you wish toignore accidental errorsin delimiters
(such as two semicolons instead of a single one as defined in metadata when the input file is typed manualy),
set the Treat multiple delimiters as one attribute to t r ue. All redundant delimiter chars will be replaced by
the proper one.
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XLSDataReader

1N

We assume that you have already |earned what is described in:

¢ Chapter 35, Common Properties of All Components (p. 223)

¢ Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

XL SDataReader reads datafrom XLS or XLSX files.

Component

Data source
Input ports
Each to all
outputs”
Different
to different
outputs?

0
&
S
[}
a
=
=
=8
5
S
@)

Transformation

XL SDataReader XLS(X) file 01 |1I-n yes |no no no no no

Legend
1) Component sends each data record to all connected output ports.

2) Component sends different data records to different output ports using return values of the transformation. See
Return Values of Transformations (p. 238) for more information.

Abstract

XL SDataReader reads data from the specified sheet(s) of XLS or XLSX files (local or remote). It can also read
data from compressed files, console, input port, or dictionary.

0 Note

Remember that XL SDataReader stores all datain memory and has high memory requirements.

Icon

0 &

b b TS =

XLSDataReader

Ports
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Port type |Number |Required |Description Metadata
Input 0 no For port reading. See Reading from | Onefield (byt e, cbyt e,
Input Port (p. 254). string).
Output 0 yes For correct data records Anyl)
1-n no For correct data records Output 0
Legend:

1): Metadata can use Autofilling Functions (p. 117).

XLSDataReader Attributes

Attribute Reqg Description Possible
VEIES
Basic

Type of parser Specifies the parser to be used. By default, component guesses| Auto (default) |

according the extension (XLS or XL SX). XLS| XLSX

File URL yes | Attribute specifying what data source(s) will be read (input

file, console, input port, dictionary). See Supported File URL
Formats for Readers (p. 251).

Sheet name 1) Name of the sheet to be read. Wild cards ? and * can be used
in the name.

Sheet number 1) Numbers of the sheet to be read. Numbering starts from O.
Sequence of numbers separated by comma and/or got together
with a hyphen. Following patterns can be used: nunber,
m nNunber - maxNunber , * - maxNunber , m nNunber -
*, Example: *- 5, 9- 11, 17-*.

Charset Encoding of records that are read. 1SO-8859-1
(default) |
<other
encodings>

Data policy Determineswhat should be done when an error occurs. See Data| Strict  (default)

Policy (p. 260) for more information. | Controlled |
Lenient
Metadata row Number of the row containing the names of the columns. By |0 (default) | 1-N
default, the header of the sheet is used as metadata row. See
Mapping and Metadata (p. 340) for more information.

Field mapping Mapping of XLS fields to Clover fields. Expressed as a
sequence of individual mappings for Clover fields separated
from each other by semicolon. Each individua mapping
looks like this: $C over Fi el d: =#XLSCol utmmCode or
$C over Fi el d: =XLSCol unmNane. See Mapping and
Metadata (p. 340) for more information.

Advanced

Number of skipped Number of records to be skipped continuously throughout all [ 0-N

records source files. See Selecting Input Records (p. 258).

Max  number  of Maximum number of records to be read continuousy |O-N

records throughout all sourcefiles. See Selecting I nput Records (p. 258).

Number of skipped Number of records to be skipped from each source file. See[Same as in

records per source Selecting Input Records (p. 258). Metadata
(default) | O-N

339




Chapter 44. Readers

Attribute Req Description Possible
values

Max  number  of Maximum number of records to be read from each source file.|0-N

records per source See Selecting Input Records (p. 258).

Max error count Maximum number of allowed errors for the Contr ol | ed|O (default) | 1-N
value of Data Policy before the graph fails.

Incrementa file 2) Name of thefile storing theincremental key, including path. See
Incremental Reading (p. 258).

Incremental key 2) Variable storing the position of the last read record. See
Incremental Reading (p. 258).

Deprecated

Start row Hasinclusive meaning: First row that isread. Haslower priority | O (default) | 1-n
than Number of skipped records.

Final row Has exclusive meaning: First row that is not already read|all (default) | 1-
following thelast row that still has been read. Has lower priority [ n
than Max number of records.

L egend:

1) One of these attributes must be specified. Sheet name has higher priority.

2) Either both or neither of these attributes must be specified.

Advanced Description

Mapping and Metadata

If you want to specify some mapping (Field mapping), click the row of this attribute. After that, a button appears
there and when you click this button, the following dialog will open:

Xs fields

Mappings

A - ORDERID,N,20,5
B - CUSTOMERID,C,S

C - EMPLOYEEID,N,20,5
D - ORDERDATE,D

E - REQUIREDDA,D

F - SHIPPEDDAT,D

G - SHIPVIA,N,20,5

H - FREIGHT,M,20,5

I - SHIPMAME,C,40

J - SHIFADDRES, C,60
k- SHIPCITY,C,15

L - SHIPREGIOM,C,15
b - SHIPPOSTAL,C,10
M - SHIPCOUNTR,C,15

Output fields
ShipPostalCode
ShippedDate
OrderDate
ShipRegion
Freight
OrderlD
ShipCity
RequiredDate
ShipCountry
EmployeelD
Shiplfia
CustometID
ShipAddress
ShipMNarme

s fields

] (0] ()

[] Return value with x5 names

K ] l Cancel

Figure 44.7. XLS Mapping Dialog

Thisdialog consists of two panes: XL Sfieldson theleft and M appingson theright. At theright side of thisdialog,
there are three buttons: for automatic mapping, canceling one selected mapping and canceling al mappings. You
must select an xIs field from the left pane, push the left mouse button, drag to the right pane (to the XL S fields
column) and release the button. Thisway, the selected xIsfield has been mapped to one of the output clover fields.
Repeat the same with the other xIs fields too. (Or you can click the Auto mapping button.)
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Al
3 com 55 0 v S -
s fields Mappings

A - ORDERID,N,20,5 Outputfields s fields
B - CUSTOMERID,C,> ShipPostalCade M - SHIPPOST. . E
; ) E“;Etg;i??bm”j ShippedDate F - SHIFPEDD...
£ REQURDDAD psion L SHprec, L
F - SHIPPEDDAT,D EREg10n -
- SHIPVIS, N,20,5 Freight H - FREIGHT.,...
H - FREIGHT.M.20.5 QrderlD A - ORDERID,..
[~ SHIPMAME,C, 40 ShipCity K - SHIPCITY,.
1 - SHIPADDRES, C.60 RequiredDate E - REQUIRED...
K - SHIPCITY,C,15 ShipCountry M - SHIPCOU,.,
L - SHIPREGIOM,C,15 ErmployeelD C - EMPLOVYEE...
M - SHIPPOSTAL,C,10 ShipVia G - SHIPWIAN,...
M - SHIFCOUNTR,C,15 CustomerD B - CUSTOME..,

ShipAddress 1 - SHIPADDRE...

ShipMame 1- SHIPHAME, ...

[ Return value with xls names
[ QK ] [ Cancel

Figure 44.8. XLS Fields Mapped to Clover Fields
Note that xIsfields are derived automatically from xIs column names when extracting metadata from the XL Sfile.

When you confirm the mapping by clicking OK, the resulting Field mapping attribute will ook like this (for
example): $Or der Dat e: =#D; $Or der | D: =#A

On the other hand, if you check the Return value with xIs names checkbox on the XL S mapping dialog, the
same mapping will look like this: $Or der Dat e: =ORDERDATE, D; $Or der | D: =ORDERI D, N, 20, 5

You can see that the Field mapping attribute is a sequence of single mappings separated from semicolon from
each other.

Each single mapping consists of an assignment of a clover field name and xIsfield. The Clover field is on the left
side of the assignment and it is preceded by dollar sign, the xIs field is on the right side of the assignment and it
is either the code of xIs column preceded by hash, or the xIsfield as shown in the XIs fields pane.

Y ou must remember that you do not need to read and send out all xIs columns, you can even read and only send
out some of them.

Example 44.2. Field Mapping in XLSDataReader
* Mapping with Column Codes

$fi rst _nanme: =#B; $| ast _nane: =#D; $count ry: =#E
e Mapping with Column Names (XL S Fields)

$first_nanme: =f _nane; $l ast _name: =l _nane; $country: =country
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XMLEXxtract

T}Z—L’

XML *

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

XM LEXxtract reads data from XML files.

c
e = 5 © 258, ®
> 8_ 8_ o o g(\k} e
Component 3 - s | £ 5L 2 5
z 3 & o5 £355 B
) =3 = i 8o 3 g
Q - | @ [ = I E
|_
XMLExtract XML file 01 [1I-n no yes no no no no
Legend

1) Component sends each data record to all connected output ports.

2) Component sends different data records to different output ports using return values of the transformation
(DataGenerator and MultiL evelReader). See Return Values of Transformations (p. 238) for more information.
XML Extract and XM L XPathReader send datato ports as defined intheir M apping or Mapping URL attribute.

Abstract

XMLEXxtract reads data from XML files using SAX technology. It can also read data from compressed files,
console, input port, and dictionary. This component is faster than XM L XPathReader which can read XML files
too.

Icon
:D & &-
XM’;.MEKIIEEI

Ports

Port type [Number |Required |Description M etadata

Input 0 no For port reading. See Reading from |One field (byt e, cbyt e,
Input Port (p. 254). string).

Output 0 yes For correct data records Anyl)

1-n 2) For correct data records Anyl) (each port can have different
metadata)
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L egend:

1): Metadata on each output port does not need to be the same. Each metadata can use Autofilling
Functions (p. 117).

2): Other output ports are required if mapping requires that.

XMLExtract Attributes

Attribute Req Description Possible
values
Basic
File URL yes | Attribute specifying what data source(s) will be read (XML

file, console, input port, dictionary). See Supported File URL
Formats for Readers (p. 251).

Use nested nodes By default, nested elements are also mapped to output ports|true (default) |
automatically. If set to f al se, an explicit <Mappi ng> tag|fase
must be created for each such nested element.

Mapping URL 1) Name of externa file, including path, defining mapping of
XML structure to output ports. See XMLExtract Mapping
Definition (p. 344) for more information.

Mapping 1) Mapping of XML structure to output ports. See XML Extract
Mapping Definition (p. 344) for more information.
XML Schema URL of the file that should be used for creating the

Mapping definition. See XMLExtract Mapping Editor and
XSD Schema (p. 348) for more information.

Trim strings By default, white spaces from the beginning and the end of |true (default) |
the elements values are removed. If settof al se, they are not [false
removed.
Advanced
XML features Sequence of individual expressions of one of the following

form: nameM =true or naneN: =fal se, where each
naneMis an XML feature that should be validated. These
expressions are separated from each other by semicolon. See
XML Features (p. 260) for more information.

Number of skipped Number of mappings to be skipped continuously throughout all [ 0-N
mappings source files. See Selecting Input Records (p. 258).

Max  number  of Maximum number of records to be read continuousy |O-N
mappings throughout all sourcefiles. See Selecting Input Records (p. 258).
Legend:

1) One of these must be specified. If both are specified, Mapping URL has higher priority.
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Advanced Description

Example 44.3. Mapping in XMLExtract

<Mappi ngs>
<Mappi ng el ement ="enpl oyee" out Port="0" xnl Fi el ds="sal ary" cl overFi el ds="basi c_sal ary">
<Mappi ng el ement ="chi |l d" outPort="1" parent Key="enpl D' gener at edKey="parent| D'/ >
<Mappi ng el emrent ="benefits" outPort="2"
par ent Key="enpl D; j obl D' gener at edKey="enpl D; j obl D'
sequenceFi el d="seqKey" sequencel d="Sequence0" >
<Mappi ng el ement ="financi al " out Port="3" parent Key="seqKey" gener at edkey="seqKey"/>
</ Mappi ng>
<Mappi ng el ement ="proj ect" outPort="4" parent Key="enpl D; j obl D' gener at edkey="enpl D; j obl D' >
<Mappi ng el emrent ="custoner" out Port="5"
par ent Key="pr oj Nane; pr oj Manager ;i nProj ectI D; Start"
gener at edKey="j oi nedKey"/ >
</ Mappi ng>
</ Mappi ng>
</ Mappi ngs>

XMLExtract Mapping Definition

1. Every Mapping definition (both the contents of the file specified in the Mapping URL attribute and the
Mapping attribute) consists of a pair of the start and the end <Mappi ngs> tags. Both the start and the end
<Mappi ngs> tag are empty, without any other attributes.

2. This pair of <Mappi ngs> tags surrounds all of the nested <Mappi ng> tags. Each of these <Mappi ng>
tags contains some XMLExtract Mapping Tag Attributes (p. 345) See also XMLExtract Mapping
Tags (p. 344) for more information.

3. XMLExtract Mapping Tags

» Empty Mapping Tag (Without a Child)

<Mappi ng el ement ="[ prefi x: ] naneC El emrent ™ XMLExtract ~ Mapping  Tag
Attributes (p. 345) / >

This corresponds to the following node of XML structure:
<[ prefix:]nameCf El enrent >Val ueXX TheEl enent </ [ prefi x: ] naneC El enrent >
* Non-Empty Mapping Tags (Parent with a Child)

<Mappi ng el ement="[ prefi x:] nameCf El enent"  XMLExtract Mapping Tag
Attributes (p. 345) >

(nested Mapping elenments (only children, parents with one or nore
children, etc.)

</ Mappi ng>

This corresponds to the following XML structure:

<[ prefix:]nanmeC El erent el enent Attri butes>

(nested el enents (only children, parents with one or nore children, etc.)
</ [ prefix:]nameC El enent >

4. Nested structure of <Mappi ng> tags copies the nested structure of XML elements in input XML files. See
example below.
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Example 44.4. From XML Structure to Mapping Structure

e |[f XML StructureLooksLike This:

<[ prefix:] nameCf El enent >
<[ prefix1l:]nameC El enent 1>Val ueXf TheEl ement 11</ [ pr ef i x1: ] nane El enent 1>

<[ prefixK: ] nameCf El enent M>Val ueOf TheEl ement KMVK/ [ pr ef i xK: ] naneOf El enent M>
<[ prefixL:] nameCf El ement N>
<[ prefi xA: ] namef El enent E>Val ueOf TheEl ement AE</ [ pr ef i XxA: ] naneCf El enent E>

<[ prefi xR ] nameC El enent G>Val ueXf TheEl ement RG</ [ pr ef i xR ] nanef El enent G
</ [ prefixK:]nameCf El ement N>
</[prefix:]nameC El enent >

e Mapping Can Look Like This:

<Mappi ngs>
<Mappi ng el emrent ="[prefix:]naneC El ement" attri butes>
<Mappi ng el ement ="[ prefix1:] naneCf El enent 1" attri butesll/>

<Mappi ng el ement ="[ prefi xK: ] naneCf El enent M' attri but eskKM >
<Mappi ng el ement ="[ prefixL:] naneCf El ement N' attri but esLN>
<Mappi ng el ement ="[ prefi xA: ] naneCf El enent E' attri but esAE/ >

<Mappi ng el ement ="[ prefi xR ] naneCf El enent G' attri but esRG >
</ Mappi ng>
</ Mappi ng>
</ Mappi ngs>

However, M apping does not need to copy all of the XML structure, it can start at the specified level inside the
XML file. In addition, if the default setting of the Use nested nodes attribute is used (t r ue), it also alows
mapping of deeper nodes without needing to create separate child <Mappi ng> tags for them).

I mportant

Remember that mapping of nested nodes is possible only if their names are unique within their
parent and confusion is not possible.

5. XMLExtract Mapping Tag Attributes

* el ement
Required

Each mapping tag must contain one el enent attribute. The value of this element must be a node of the
input XML structure, eventually with a prefix (namespace).

el ement =" [ prefix: ] nanme"
» out Port
Optional

Number of output port to which data is sent. If not defined, no data from this level of Mapping is sent out
using such level of Mapping.

If the <Mappi ng> tag does not contain any out Por t attribute, it only servesto identify where the deeper
XML nodes are located.

Example: out Port =" 2"
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| mportant

The values from any level can also be sent out using a higher parent <Mappi ng> tag (when
default setting of Use nested nodes is used and their identification is unique so that confusion
isnot possible).

e parent Key

The par ent Key attribute servesto identify the parent for a child.

Thus, par ent Key is a sequence of metadata fields on the next parent level separated by semicolon, colon,
or pipe.

These fields are used in metadata on the port specified for such higher level element, they are filled with
corresponding values and this attribute (par ent Key) only says what fields should be copied from parent
level to child level asthe identification.

For this reason, the number of these metadata fields and their data types must be the same in the
gener at edKey attribute or al values are concatenated to create a unique string value. In such a case, key
has only one field.

Example: par ent Key="first_name; | ast _nane"

The values of these parent clover fields are copied into clover fields specified in the gener at edKey
attribute.

* gener at edKey

The gener at edKey attribute is filled with values taken from the parent element. It specifies the parent
of the child.

Thus, gener at edKey isasequence of metadatafields on the specified child level separated by semicolon,
colon, or pipe.

These metadata fields are used on the port specified for this child element, they are filled with values taken
from parent level, in which they are sent to those metadata fields of the par ent Key attribute specified in
thischild level. It only sayswhat fields should be copied from parent level to child level astheidentification.

For thisreason, the number of these metadatafields and their datatypes must bethe sameinthepar ent Key
attribute or all values are concatenated to create a unique string value. In such acase, key has only onefield.

Example: gener at edKey="f nane; | _nane"
The values of these clover fields are taken from clover fields specified in the par ent Key attribute.
» sequenceFiel d

Sometimes a pair of par ent Key and gener at edKey does not ensure unique identification of records
(the parent-child relation) - thisisthe case when one parent has mupliple children of the same element name.

In such a case, these children may be given numbers as the identification.

By default (if not defined otherwise by a created sequence), children are numbered by integer numbers
starting from 1 with step 1.

This attribute is the name of metadata field of the specified level in which the distinguishing numbers are
written.

It can serve aspar ent Key for the next nested level.
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Example: sequenceFi el d="sequenceKey"
sequencel d
Optional

Sometimes a pair of par ent Key and gener at edKey does not ensure unique identification of records
(the parent-child relation) - thisisthe case when one parent has mupliple children of the same element name.

In such acase, these children may be given numbers as the identification.

If this sequenceis defined, it can be used to give numbersto these child elements even with different starting
value and different step. It can aso preserve values between subsequent runs of the graph.

Id of the sequence.

Example: sequencel d="Sequence0"

| mportant

Sometimes there may be a parent which has multiple children of the same element name.
In such a case, these children cannot be indentified using the parent information copied
from par ent Key to gener at edKey. Such information is not sufficient. For this reason, a
sequence may be defined to give distinguishing numbers to the mutliple child elements.

xm Fi el ds

If the names of XML nodes or attributes should be changed, it has to be done using a pair of xm Fi el ds
and cl over Fi el ds attributes.

A sequence of element or attribute names on the specified level can be separated by semicolon, colon, or pipe.
The same number of these names hasto be giveninthecl over Fi el ds attribute.

Do not foget the values have to correspond to the specified data type.

Example: xm Fi el ds="sal ary; spouse”

What ismore, you can reach further than the current level of XML elements and their attributes. Usethe"../"
string to reference "the parent of this element”. See Source Tab (p. 349) for more information.

| mportant

By default, XML names (element names and attribute names) are mapped to metadata fields
by their name.

cl over Fi el ds

If the names of XML nodes or attributes should be changed, it must be done using a pair of xm Fi el ds
and cl over Fi el ds attributes.

Sequence of metadata field names on the specified level are separated by a semicolon, colon, or pipe.
The number of these names must be the sameinthe xnl Fi el ds attribute.
Also the values must correspond to the specified data type.

Example: cl over Fi el ds=" SALARY; SPOUSE"
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| mportant
o

By default, XML names (element names and attribute names) are mapped to metadata fields
by their name.

* ski pRows
Optional
Number of elements which must be skipped. By default, nothing is skipped.

Example: ski pRows="5"

| mportant
v
Remember that also nested (child) elements are skipped when their parent is skipped.
* nunRecords
Optional
Number of elements which should be read. By default, al are read.

Example: nunRecor ds="100"

XMLEXxtract Mapping Editor and XSD Schema

In addition to writing the mapping code yourself, you can set the XML Schema attribute. It isthe URL of afile
containing an XSD schemathat can be used for creating the M apping definition.

When using an XSD, the mapping can be performed visually in the Mapping dialog. It consists of two tabs: the
Mapping tab and the Sour ce tab. The M apping attribute can be defined in the Sour ce tab, whilein the Mapping
tab you can work with your XML Schema.

S L
- =
XML Extract: edit mapping based on XSD specification
Mapping ~._Source
= Mapping for element:0Z0VLoad
mobileNumber [¢ » | QutPut port [¥] Assign output: 0 (singleField) -
postalAddress [0: Field mapping: @ Implicit (fields with same names will be mapped)
objectReferen () Explicit - please specify:
careQfAddress [0 XML Fields T s
careQfPostal?
objectRefe extractDateTime fieldl
url [0:1] numOrganisations seqKe
timingPreference [0:r numParties truekey
fullOrganisation [1:1] numPersons
basicOrganisation [1: sourceSystemld
organisation [1:1]| =
objectReferen
Parent key:
industries [0in HIEts
name [1:1] Generated key: B
objectReferen
organisationDetail [1: _ Sequence id: -
aL | Cw T ; Sequence field: -
.;:':7:;. oK ] [ Cancel

Figure 44.9. The Mapping Dialog for XMLExtract

In the pane on the left hand side of the M apping tab, you can see atree structure of the file. Every element shows
how many elements of the level are contained in thefile. In this pane, you need to check the elements that should
be mapped to the output ports.
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At the top, you specify output port for each selected element by checking the check box. Y ou can then choose
from the list ouf output portslabeled port _nunber ( net adat a) , e.g. "3(customer)".

On the right hand side, you can see both XML Fields and Clover Fields. You either map them to each other
according to their names (implicit mapping) or you map them explicitly. Please note that in XML Fields, not only
elements but also their parent elements are visible (aslong as parents have some fields) and can be mapped. In the
picture below, the "customer" element is selected but we are allowed to leap over its parent element "project” to
"employee" whosefield "empl I D" isactually mapped. Consequently, that enablesyou to create the whole mapping
in amuch easier way than if you used the Par ent key and Gener ated key properties.

L L TEE——S—S—SS e o
XML Extract: edit mapping based on XSD specification E

| | Mapping “_Source

ing for : cust: |
B =] Select root: | =Display All> - for : customer
Edit metadata | | New metadata

employees [m:n]

employes [0:n] Assign output: V] Qutput port: Output metadata:
n:!'lv';e[él:l]] [3 (customer) vl [(ustomer (id:Metadatab) v]
child [0:n
[ benefits [1:1] Field mapping: ) Implicit (fields with same names will be mapped)
[T financial [1:1] (@ Explicit - please specify:
project [(:n] XML Fields Claver Fields

custorner [0:n] [element contents] <new field>

name name string
a4 <project> projectName string
[element contents] empld integer
projMame
projManager
inProjectlD
Start
End
4 <employee>
[element contents]
emplD (ID of an employee)
JoblD
salary
> <employees>

Parent key:

Generated key:

JEIE] -

Sequence id:
Sequence field: -

Skip records:

Record number:

(‘._?:J [ QK ] I Cancel

Figure 44.10. Parent Elements Visible in XML Fields

Anyway, in the Mapping tab, you can specify all ordinary mapping properties. Parent key, Generated key,
Sequence id and/or Sequence field.

Source Tab

Onceyou define all elements, specify output ports and mapping and other properties, you can switch to the Sour ce
tab. The mapping source code is displayed there. Its structure is the same as described in the preceding sections.

If you want to map an element to XML fields of its parents, usethe"../" string (likein thefile system) preceding the
field name. Every "../" standsfor "this element's parent”, so "../../" would mean the element's parent's parent and so
on. Examine the example below which relates to Figure 44.10, Parent Elements Visible in XML Fieldgp. 349).
The".././empID" isafield of "employee" as made available to the currently selected element "customer”.

<Mappi ng el emrent =" enpl oyee" >

<Mappi ng el enent =" proj ect">

<Mappi ng el ement =" cust oner"
xm Fi el ds="nan®e;../../enpl D'

349



Chapter 44. Readers

cl over Fi el ds="nane; enpl d"/ >
</ Mappi ng>
</ Mappi ng>

There's one thing that one should keep in mind when referencing parent elements particularly if you relay on the
Use nested nodes component property tobesettot r ue: To reference one parent level using "../" actually means
to reference that ancestor element (over more parents) in read XML which isdefined in direct parent <Mappi ng>
of <Mappi ng> with the"../" parent reference.

An example is aways a good thing so here it goes. Lets recall mapping from last example. We will omit one of
its<Mappi ng> elements and notice how also the parent field reference had to be changed accordingly.

<Mappi ng el emrent =" enpl oyee" >
<Mappi ng el enent =" cust oner"
xm Fi el ds="nane; ../ enpl D'
cl over Fi el ds="nan®; enpl d"/ >
</ Mappi ng>

Usage of Dot In Mapping

Sinceversion 3.1.0 it is possible to map the value of an element using the"." dot syntax. The dot can be used in the
xm Fi el ds attribute just the same way as any other XML element/attribute name. In the visual mapping editor,
the dot is represented in the XML Fields tree as the element’s contents.

The dot represents 'the element itself' (its name). Every other occurence of the element's name in mapping (astext,
e.g. "customer") represents the element's subelement or attribute.

The following chunk of code maps the value of element cust ormrer on metadata field cust oner Val ue and
the value of cust omer 's parent element pr oj ect on metadatafield pr oj ect Val ue.

<Mappi ng el ement =" proj ect">
<Mappi ng el ement =" cust omrer" out Port ="0"

xm Fields=".;../."
cl over Fi el ds="cust oner Val ue; proj ect Val ue"/ >
</ Mappi ng>

The element value consists of the text enclosed between the element's start and end tag only if it has no child
elements. If the element has child element(s), then the element’s value consists of the text between the element's
start tag and the start tag of itsfirst child element.

I mportant

Remember that element values are mapped to Clover fields by their names. Thus, the<cust oner >
element mentioned above would be mapped to Clover field named cust oner automaticaly

(implicit mapping).

However, if you want to rename the <cust oner > element to a Clover field with another name
(explicit mapping), the following construct is necessary:

<Mapping ... xnl Fields="custoner" cloverFiel ds="newFi el dNane" />

Moreover, when you have an XML file containg an element and an attribute of the same name:
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<cust oner cust onmer ="JohnSm t hConp" >

</ cust oner >

you can map both the element and the attribute value to two different fields:

<Mappi ng el ement ="custonmer" out Port="2"

xm Fi el ds=". ; cust onmer"
cl over Fi el ds="cust oner El ement ; cust omer Attri bute"/>
</ Mappi ng>

Y ou could even come across a more complicated situation stemming from the example above - the
element has an attribute and a subelement all of the same name. The only thing to do is add another
mapping at the end of the construct. Notice you can optionally send the subelement to a different
output port than its parent. The other option is to leave the mapping blank, but you have to handle
the subelement somehow:

<Mappi ng el enrent ="cust oner" out Port="2"

xm Fi el ds=".; cust oner"

cl over Fi el ds="cust oner El enent ; cust oner Attri bute"/>

<Mappi ng el ement ="cust omer" out Port="4" /> // custoner's subel ement called 'custoner' as well
</ Mappi ng>

Remember the explicit mapping (renaming fields) shown in the examples has a higher priority than
the implicit mapping.

Templates

Source tab is the only place where templates can be used. Templates are useful when reading a lot of nested
elements or recursive datain general.

A template consists of a declaration and a body. The body stretches from the declaration on (up to a potential
template reference, see below) and can contain arbitrary mapping. The declaration is an element containing the
t enpl at el d attribute. See example template declaration:

<Mappi ng el ement ="cat egory" tenpl atel d="nyTenpl ate">
<Mappi ng el enment =" subCat egory"
xm Fi el ds="nane"
cl over Fi el ds="subCat egor yNane"/ >
</ Mappi ng>

To use atemplate, fill inthet enpl at eRef attribute with an existing t enpl at el d. Obviously, you have to
declare atemplatefirst before referencing it. The effect of using atemplateisthat the whole mapping starting with
the declaration is copied to the place where the template reference appears. The advantage is obvious. every time
you need to change a code that often repeats, you make the change on one place only - in the template. See abasic
example of how to reference atemplate in your mapping:
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<Mappi ng t enpl at eRef =" nyTenpl ate" />

Furthermore, a template reference can appear inside a template declaration. The reference should be placed as
the last element of the declaration. If you reference the same template that is being declared, you will create a
recursive template.

Y ou should always keep in mind how the source XML looks like. Remember that if you have n levels of nested
data you should set the nest edDept h attribute to n. Look at the example:

<Mappi ng el ement ="nyEl enent” tenpl atel d="nest edTenpl ">
<l-- ... some mapping ... -->
<Mappi ng t enpl at eRef =" nest edTenpl " nest edDept h="3"/>

</ Mappi ng> <!-- tenplate declaration ends here -->

Note

The following chunk of code:

<Mappi ng tenpl at eRef =" unnest edTenpl " nest edDept h="3" />

can be imagined as

<Mappi ng t enpl at eRef =" unnest edTenpl ">
<Mappi ng tenpl at eRef =" unnest edTenpl ">
<Mappi ng t enpl at eRef =" unnest edTenpl ">
</ Mappi ng>
</ Mappi ng>
</ Mappi ng>

and you can use both ways of nesting references. The latter one with three nested references can
produce unexpected results when inside a template declaration, though. As we step deeper and
deeper, eacht enpl at eRef copiesitstemplate code. BUT when e.g. the 3rd referenceis active, it
hasto copy the code of thetwo referencesaboveit first, thenit copiesitsown code. That way the depth
in the tree increases very quickly (exponentially). Luckily, to avoid confusion, you can alwayswrap
the declaration with an element and use nested references outside the declaration. See the example
below, wherethe "wrap" element is effectively used to separate the template from references. In that
case, 3 references do refer to 3 levels of nested data.

<Mappi ng el emrent ="w ap" >
<Mappi ng el enent ="real El enent" tenpl at el d="unnest edTenpl "

<l-- ... some mapping ... -->

</ Mappi ng> <!-- tenplate declaration ends here -->
</ Mappi ng> <!-- end of wap -->

<Mappi ng t enpl at eRef =" unnest edTenpl ">
<Mappi ng t enpl at eRef =" unnest edTenpl ">
<Mappi ng t enpl at eRef =" unnest edTenpl ">
</ Mappi ng>
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</ Mappi ng>
</ Mappi ng>

Insummary, workingwithnest edDept h instead of nested template referencesaways grantstransparent results.
Its use is recommended.
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XMLXPathReader

fi==

XML *

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 37, Common Properties of Readers (p. 250)

If you want to find the right Reader for your purposes, see Readers Comparison (p. 251).

Short Summary

XML XPathReader reads datafrom XML files.

c
8 & 2 = - B 2
5 5 8§ SB EEL OB
Component 3 - s | £ 5L 2 5
z 3 & o5 £355 B
© 8‘ = i O o 8 %
Q - | @ [ = I E
|_
XMLXPathReader XML file 01 [1I-n no yes no no no no
Legend

1) Component sends each data record to all connected output ports.

2) Component sends different data records to different output ports using return values of the transformation
(DataGenerator and MultiL evelReader). See Return Values of Transformations (p. 238) for more information.
XML Extract and XM L XPathReader send datato ports as defined intheir M apping or Mapping URL attribute.

Abstract

XML XPathReader reads data from XML files using DOM technology. It can aso read data from compressed
files, console, input port, and dictionary. This component is slower than XM L Extract, which can read XML files
too.

Icon
:U = &-
iz
XMLxXPathReader
Ports
Port type [Number |Required |Description M etadata
Input 0 no For port reading. See Reading from |One field (byt e, cbyt e,
Input Port (p. 254). string).
Output 0 yes For correct data records Anyl)
1-n 2) For correct data records Anyl) (each port can have different
metadata)
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1): The metadata on each of the output ports does not need to be the same. Each of these metadata can use

Autofilling Functions (p. 117).

2): Other output ports are required if mapping requires that.
XMLXPathReader Attributes

Attribute Req Description Possible
values
Basic
File URL yes | Attribute specifying what data source(s) will be read (XML
file, console, input port, dictionary). See Supported File URL
Formats for Readers (p. 251).

Charset Encoding of records that are read. 1SO-8859-1
(default) |
<other
encodings>

Data policy Determineswhat should be done when an error occurs. See Data| Strict  (default)

Policy (p. 260) for more information. | Controlled |
Lenient

Mapping URL 1) Name of externa file, including path, defining mapping of
XML structureto output ports. See XML X PathReader Mapping
Definition (p. 356) for more information.

Mapping 1) Mapping of XML structure to output ports. See
XMLXPathReader Mapping Definition (p. 356) for more
information.

Advanced

XML features Sequence of individual expressions of one of the following
form: nameM =true or naneN: =fal se, where each
naneMis an XML feature that should be validated. These
expressions are separated from each other by semicolon. See
XML Features (p. 260) for more information.

Number of skipped Number of mappings to be skipped continuously throughout all [ 0-N

mappings source files. See Selecting Input Records (p. 258).

Max  number  of Maximum number of records to be read continuousy|O-N

mappings throughout all sourcefiles. See Selecting Input Records (p. 258).

Legend:

1) One of these must be specified. If both are specified, Mapping URL has higher priority.
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Advanced Description

Example 44.5. Mapping in XMLXPathReader

<Cont ext xpat h="/enpl oyees/ enpl oyee" out Port="0">
<Mappi ng nodeNane="sal ary" cl overFi el d="basi c_sal ary"/>
<Mappi ng xpat h="nane/firstname" cloverField="firstname"/>
<Mappi ng xpat h="nane/ surnane" cl overFi el d="sur nane"/ >
<Cont ext xpath="child" outPort="1" parentKey="enpl D' generat edKey="parent| D"/ >
<Cont ext xpath="benefits" outPort="2" parentKey="enpl D;j obl D' gener at edkey="enpl D; j obl D'
sequenceFi el d="seqKey" sequencel d="Sequence0" >
<Cont ext xpath="financial" outPort="3" parent Key="seqKey" gener at edKey="seqKey"/>
</ Cont ext >
<Cont ext xpath="project" outPort="4" parentKey="enpl D;j obl D' gener at edkey="enpl D; j obl D' >
<Cont ext xpath="customer" outPort="5" parentKey="proj Nane; proj Manager ;i nProject|D; Start"
gener at edKey="j oi nedKey" />
</ Cont ext >
</ Cont ext >

Note
LY

Nested structure of <Cont ext > tagsis similar to the nested structure of XML elements in input
XML files.

However, M apping attribute does not need to copy all XML structure, it can start at the specified
level inside the whole XML file.

XML XPathReader M apping Definition

1. Every Mapping definition (both the contents of the file specified in the Mapping URL attribute and the
Mapping attribute) consists of <Cont ext > tags which contain also some attributes and allow mapping of
element namesto Clover fields.

2. Each <Cont ext > tag can surround a serie of nested <Mappi ng> tags. These allow to rename XML elements
to Clover fields.

3. Each of these <Cont ext> and <Mappi ng> tags contains some XMLXPathReader Context Tag
Attributes (p. 357) and XML XPathReader Mapping Tag Attributes (p. 358), respectively.

4. XML XPathReader Context Tags and Mapping Tags

» Empty Context Tag (Without a Child)

<Cont ext xpat h="xpat hexpr essi on" XMLXPathReader Context Tag Attributes (p. 357) / >

* Non-Empty Context Tag (Parent with a Child)

<Cont ext xpat h="xpat hexpr essi on" XMLXPathReader Context Tag Attributes (p. 357) >

(nested Context and Mapping elenents (only children, parents with one
or nmore children, etc.)

</ Cont ext >
* Empty Mapping Tag (Renaming Tag)
e xpat h isused:

<Mappi hg xpat h="xpat hexpressi on" XMLXPathReader Mapping Tag Attributes(p. 358)
/>

* nodeNane isused:
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<Mappi ng nodeNane="el enent name" XML XPathReader Mapping Tag Attributes (p. 358) / >

5. XMLXPathReader Context Tag and Mapping Tag Attributes
1) XML XPathReader Context Tag Attributes
* xpath
Required
The xpath expression can be any XPath query.
Example: xpat h="/tagA/ .../ tagJ"
* out Port
Optional

Number of output port to which data is sent. If not defined, no data from this level of Mapping is sent out
using such level of Mapping.

Example: out Port =" 2"

e parent Key
Both par ent Key and gener at edKey must be specified.
Sequence of metadata fields on the next parent level separated by semicolon, colon, or pipe. Number and
datatypesof all thesefieldsmust bethe sameinthegener at edKey attribute or all values are concatenated
to create a unique string value. In such a case, key has only one field.
Example: par ent Key="first_name; | ast _nane"
Equal values of these attributes assure that such records can be joined in the future.

* gener at edKey
Both par ent Key and gener at edKey must be specified.
Sequence of metadata fields on the specified level separated by semicolon, colon, or pipe. Number and data
typesof all thesefields must bethe sameinthepar ent Key attribute or all values are concatenated to create
aunigue string value. In such a case, key has only one field.
Example: gener at edKey="f nane; | _nane"
Equal values of these attributes assure that such records can be joined in the future.

* sequenceld

When a pair of par ent Key and gener at edKey does not insure unique identification of records, a
seguence can be defined and used.

Id of the sequence.
Example: sequencel d="Sequence0"
» sequenceFiel d

When a pair of par ent Key and gener at edKey does not insure unique identification of records, a
seguence can be defined and used.
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A metadata field on the specified level in which the sequence values are written. Can serve aspar ent Key
for the next nested level.

Example: sequenceFi el d="sequenceKey"
* nanespacePat hs
Optional

Default namespaces that should be used for the xpat h attribute specified in the <Cont ext > tag.

Pattern: namespacePat hs=" prefi x1="URI 1"; ... ; prefi xN="URI N"'
Example: nanespacePat hs=' n1="http://ww. w3. org/ TR htm 4/ "; n2="http://
ops.com "' .
Note
v

Remember that if the input XML file contains a default namespace, this namespacePat hs
must be specified in the corresponding place of the Mapping attribute. In addition,
nanespacePat hs isinherited from the <Cont ext > element and used by the <Mappi ng>
elements.
2) XML XPathReader Mapping Tag Attributes
* xpath
Either xpat h or nodeNane must be specified in <Mappi ng> tag.
XPath query.
Example: xpat h="t agA/ .../ sal ary"

* nodeName

Either xpat h or nodeName must be specified in <Mappi ng> tag. Using nodeNane isfaster than using
xpat h.

XML node that should be mapped to Clover field.
Example: nodeNanme="sal ary"

* cloverField
Required
Clover field to which XML node should be mapped.
Name of the field in the corresponding level.
Example: cl over Fi el ds=" SALARY"

e trim
Optional

Specifies whether leading and trailing white spaces should be removed. By default, it removes both leading
and trailing white spaces.

Example:tri m="f al se" (white spaceswill not be removed)
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* nanespacePat hs.
Optional

Default namespaces that should be used for the xpat h attribute specified in the <Mappi ng> tag.

Pattern: namespacePat hs=" prefi x1="URI 1"; ... ; prefi xN="URI N"'
Example: nanespacePat hs='n1="http://ww. w3. org/ TR htm 4/ "; n2="http://
ops.com "'.
Note
<

Remember that if the input XML file contains a default namespace, this namespacePat hs
must be specified in the corresponding place of the Mapping attribute. In addition,
namespacePat hs isinherited from the<Cont ext > element and used by the <Mappi ng>
elements.
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Weassumethat you already know what componentsare. See Chapter 17, Components (p. 84) for brief information.
Only some of the components in a graph are terminal nodes. These are called Writers.

Writer s can write data to output files (both local and remote), send it through the connected optional output port,
or writeit to dictionary. One component only discards data. Sinceit isaso aterminal node, we describe it here.

Components can have different properties. But they also can have something in common. Some properties are
common for all of them, others are common for most of the components, or they are common for Writers only.
Y ou should learn:

 Chapter 35, Common Properties of All Components (p. 223)

* Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 38, Common Properties of Writers (p. 262)
We can distinguish Writer s according to what they can write:
* One component discards data:
e Trash (p. 414) discards data.
Other Writerswrite data to files.

» Flatfiles:

* UniversalDataWriter (p. 416) writes data to flat files (delimited or fixed length).
* Other files:

» CloverDataWriter (p. 362) writes datato filesin Clover binary format.

o XLSDataWriter (p. 419) writes datato XL S or XLSX files.

« StructuredDataWriter (p. 410) writes data to files with user-defined structure.

o XMLWriter (p. 422) creates XML files from input data records.
Other Writersloads data into database.
 Databases Writers:

< DBOutputTable (p. 369) loads data into database using JDBC driver.

¢ QuickBaseRecordWriter (p. 408) writes datainto the QuickBase online database.

* QuickBaselmportCSV (p. 406) writes data into the QuickBase online database.

¢ LotusWriter (p. 391) writes datainto L otus Notes and L otus Domino databases.
 High-Speed Database Specific Writers (Bulk Loaders):
« DB2DataWriter (p. 364) loads datainto DB2 database using DB2 client.

* InfobrightDataWriter (p. 381) loads datainto Infobright database using Infobright client.

« InformixDataWriter (p. 383) loads data into Informix database using Informix client.

e MSSQL DataWriter (p. 393) loads datainto MSSQL database using MSSQL client.
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o MySQLDatawriter (p. 396) loads datainto MY SQL database using MY SQL client.

* OracleDataWriter (p. 399) loads data into Oracle database using Oracle client.

» PostgreSQL DataWriter (p. 403) loads data into PostgreSQL database using PostgreSQL client.

Other Writer s send e-mails, JM'S messages or write directory structure.
* E-mails:
« EmailSender (p. 377) converts data records into e-mails.
e JMS messages:
e JMSWriter (p. 386) converts data records into JM S messages.
* Directory structure:

o LDAPWriter (p. 389) converts data records into a directory structure.
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CloverDataWriter

h’

We assume that you have already learned what is described in:

e Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 38, Common Properties of Writers (p. 262)

If you want to find the right Writer for your purposes, see Writers Comparison (p. 263).

Short Summary

CloverDataWriter writes datato filesin our interna binary Clover data format.

c
s gz & P
: & I ¢
Component Data output - = 5 =
= .
a 2 B ‘B
=)
= 5 g 8
= ~
CloverDataWriter | Clover binary file 1 0 no no no no
Abstract

CloverDataWriter writes data to files (local or remote) in our internal binary Clover data format. It can aso
compress output files, write data to console, or dictionary.

0 Note

Since 2.9 version of CloverETL Clover DataWriter writes also a header to output files with the
version number. For this reason, Clover DataReader expects that files in Clover binary format
contain such a header with the version number. Clover DataReader 2.9 cannot read files written by
older versions of Clover ETL nor these older versions can read data written by Clover DataWriter

29.
Icon
L0 by ©
Cloveraat!awriter
Ports
Port type [Number |Required |Description M etadata
Input 0 yes For received data records Any

362



Chapter 45. Writers

CloverDataWriter Attributes

Attribute

Req

Description

Basic

Possible
values

File URL

yes

Attribute specifying where received datawill bewritten (Clover
datafile, console, dictionary). See Supported File URL Formats
for Writers (p. 263) See also Output File Structure(p. 363)
for more information.

Append

By default, new records overwritetheolder ones. If settot r ue,
new records are appended to the older records stored in the
output file(s).

false (default) |
true

Save metadata

By default, no file with metadata definition is saved. If set
to t r ue, metadata is saved to metadata file. See Output File
Structure (p. 363) for more information.

false (default) |
true

Save index

By default, no file with indices of records is saved. If set to
t r ue, theindex of recordsis saved to an index file. See Output
File Structure (p. 363) for more information.

false (default) |
true

Advanced

Create directories

By default, non-existing directories are not created. If set to
t r ue, they are created.

false (default) |
true

Compress level

Setsthe compression level. By default, zip compression level is

-1 (default) |

used. Level 0 means archiving without compression. 0-9
Number of skipped Number of records to be skipped. See Selecting Output|O-N
records Records (p. 270).
Max  number  of Maximum number of recordsto bewritten to the output file. See[0-N
records Selecting Output Records (p. 270).

Advanced Description

Output File Structure

» Non-Archived Output File(s)

If you do not archive and/or compress the created file(s), the output file(s) will be saved separately with
the following name(s): fi | ename (for the file with data), fi | ename. i dx (for the file with index) and
fil ename. f nt (for thefile with metadata). In all of the created name(s), f i | ename containsits extension
(if it has any) in all of these three created file(s) names.

» Archived Output File(s)

If the output file is archived and/or compressed (independently on the type of the file), it has the
following internal structure: DATA/ fi | ename, | NDEX/ fi |l enane. i dx and META/ fil enane. fnt.
Here, f i | enamne includesits extension (if it has any) in al of these three names.

Example 45.1. Internal Structure of Archived Output File(s)

DATA/ enpl oyees. cl v, | NDEX/ enpl oyees. cl v. i dx, META/ enpl oyees. cl v.fnt.
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DB2DataWriter

e
We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

» Chapter 36, Common Properties of Most Components (p. 231)

 Chapter 38, Common Properties of Writers (p. 262)

If you want to find the right Writer for your purposes, see Writers Comparison (p. 263).

Short Summary

DB2DataWriter loads datainto DB2 database.

c
8 2 = L
= 5 IS =]
o o 1=
Component Data output = = 5 g
3 2 % )
= =
£ 3 & 8
= ~
DB2DataWriter database 0-1 0-1 no no no no
Abstract

DB2DataWriter loads data into database using DB2 database client. It can read data through the input port or
from an input file. If the input port is not connected to any other component, data must be contained in an input
file that should be specified in the component. If you connect some other component to the optional output port, it
can serveto log the information about errors. DB2 database client must be installed and configured on localhost.
Server and database must be cataloged as well.

Icon
1] = &(
DB?DE:{WHT{EF

Ports

Port type [Number |Required |Description M etadata

Input 0 1) Records to be loaded into the Any
database

Output 0 no For information about incorrect Error Metadata for
records DB2DataWriter (p. 365)2

L egend:

1): If no file containing data for loading (L oader input file) is specified, input port must be connected.
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2): Error Metadata cannot use Autofilling Functions (p. 117).

Table 45.1. Error Metadata for DB2DataWriter

Field Field name |Datatype |Description
number
0 <any_namelxinteger Number of incorrect record (records are numbered starting from 1)
1 <any_name23integer number of incorrect field (for delimited records), fields are numbered
starting from 1 | offset of incorrect field (for fixed-length records)
2 <any_name33string Error message
DB2DataWriter Attributes
Attribute Req Description Possible
values
Basic
File metadata Metadata of external file. Must only be delimited. Each column
except the last one is followed by an identical, one char
delimiter. The last delimiter following the last column is\ n.
Delimiter must not be a part of any field value.
Database yes  |Name of the database into which the records should be loaded.
Database table yes |Name of the database table into which the records should be
loaded.
User name yes | Database user.
Password yes |Password for database user.
Load mode Mode of the action performed when loading data. See Load|insert (default) |
mode (p. 367) for more information. replace | restart
| terminate
Field mapping 1) Sequence of individual mappings
($Cl over Fi el d: =DBFi el d) separated by semicolon,
colon, or pipe. See Mapping of Clover Fields to DB
Fields (p. 367) for more information.
Clover fields 1) Sequence of Clover fields separated by semicolon, colon, or
pipe. See Mapping of Clover Fields to DB Field§p. 367)for
more information.
DB fields 1) Sequence of DB fields separated by semicolon, colon, or pipe.
See Mapping of Clover Fields to DB Field¢p. 367)for more
information.
Advanced
Loader input file 2) Nameof input fileto beloaded, including path. See Loader input
file (p. 368) for more information.
Parameters All parametersthat can be used as parametersby | oad method.
These values are contained in a sequence of pairs of the
following form: key=val ue, or key only (if the key value
isthe boolean t r ue) separated from each other by semicolon,
colon, or pipe. If the value of any parameter contains the
delimiter asits part, such value must be double quoted.
Rejected records URL Name of thefile, including path, on DB2 server where rejected
(on server) records will be saved. Must be located in the directory owned

by database user.
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Description

URL of thefilewheretheconnect ,| oad anddi sconnect

commands for db2 load utility are stored. Normally the batch
file is automatically generated, stored in current directory and
deleted after theload finishes. If theBatch file URL isspecified,
component tries to use it as is (generates it only if it does not
exist or if its length is 0) and does not delete it after the load
finishes. (It isreasonableto use this attribute in connection with
the Loader input file attribute, because batch file contains the
name of temporary datafilewhichisgenerated at random, if not
provided explicitly). Path must not contain white spaces.

Possible
values

DB2
interpreter

command

Interpreter that should execute script with DB2 commands
(connect, | oad, di sconnect). Its form must be the
following: i nterpreterName [paraneters] ${}
[ paraneters].This ${} expression must be replaced by
the name of this script file.

Use pipe transfer

By default, datafrominput port iswritten to atemporary fileand
then it is read by the component. If settot r ue, on Unix data
records received through the input port are sent to pipe instead
of atemporary file.

false (default) |
true

Column delimiter

The first one char field delimiter from File metadata or the
metadata on the input edge (if File metadata is not specified).
Character used as a delimiter for each column in data file.
Delimiter must not be contained as a part of afield value. The
samedelimiter can be set by specifying thevalueof thecol del
parameter in the Par ameter s attribute. If Column delimiter is
set, col del inParametersisignored.

Number of skipped
records

Number of records to be skipped. By default, no records are
skipped. Thisattributeisapplied only if dataisreceived through
the input port. Otherwise, it isignored.

0 (default) | 1-N

Max  number of

records

Maximum number of records to be loaded into database. The
same can be set by specifying the value of the r owcount

parameter in the Parameters attribute. If r owcount issetin
Par ameter s, the Max number of records attribute is ignored.

all (default) | O-
N

Max error count

Maximum number of records after which the load stops.
If some number is set explicitely and when it is reached,
process can continue in RESTART mode. In REPLACE mode,
process continues from the beginning. The same number can be
specified with the help of war ni ngcount inthe Parameters
attribute. If war ni ngcount isspecified, Max error count is
ignored.

all (default) | O-
N

Max warning count

Maximum number of printed error messages and/or warnings.

999 (default) |
0-N

L egend:

1) See Mapping of Clover Fieldsto DB Fields (p. 367) for more information about their relation.

2) If input port is not connected, Loader input file must be specified and contain data. See Loader input
file (p. 368) for more information.
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Advanced Description

Mapping of Clover Fieldsto DB Fields
» Field Mapping is Defined

If aField mapping is defined, the value of each Clover field specified in this attribute is inserted to such DB
field to whose name this Clover field is assigned in the Field mapping attribute.

» Both Clover Fieldsand DB Fields are Defined

If both Clover fields and DB fields are defined (but Field mapping is not), the value of each Clover field
specified in the Clover fields attribute is inserted to such DB field which lies on the same position in the DB
fields attribute.

Number of Clover fieldsand DB fieldsin both of these attributes must equal to each other. The number of either
part must equal to the number of DB fields that are not defined in any other way (by specifying clover fields
prefixed by dollar sign, db functions, or constants in the query).

Pattern of Clover fields:
CloverFieldA;...;d overFiel dM
Pattern of DB fields:
DBFi el dA; . . . ; DBFi el dM

* Only Clover Fields are Defined

If only the Clover fields attribute is defined (but Field mapping and/or DB fields are not), the value of each
Clover field specified in the Clover fields attribute is inserted to such DB field whose position in DB table
isequal.

Number of Clover fields specified in the Clover fields attribute must equal to the number of DB fieldsin DB
table that are not defined in any other way (by specifying clover fields prefixed by dollar sign, db functions,
or constants in the query).

Pattern of Clover fields:
CloverFieldA;...;CoverFieldM
* MappingisPerformed Automatically

If neither Field mapping, Clover fields, nor DB fields are defined, the whole mapping is performed
automatically. The value of each Clover field of Metadatais inserted into the same position in DB table.

Number of al Clover fields must equal to the number of DB fieldsin DB table that are not defined in any other
way (by specifying clover fields prefixed by dollar sign, db functions, or constants in the query).

Load mode
* insert

L oaded datais added to the database table without deleting or changing existing table content.
e repl ace

All data existing in the database table is deleted and new loaded datais inserted to the table. Neither the table
definition nor the index definition are changed.

e restart
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Previoudly interrupted load operation is restarted. The load operation automatically continues from the last
consistency point in the load, build, or delete phase.

e termnate

Previoudly interrupted load operation is terminated and rolled back to the moment when it started even if
consistency points had been passed.

Loader input file

Loader input file is the name of input file with data to be loaded, including its path. Normally this file is a
temporary storage for data to be passed to dbload utility unless nanmed pi pe is used instead. Remember that
DB2 client must be installed and configured on localhost (see _DBZ2 client setup overview). Server and database
must be cataloged as well.

» Ifitisnot set, aloader fileis created in Clover or OS temporary directory (on Windows) or naned pi pe is
used instead of temporary file (on Unix). Thefileis deleted after the load finishes.

» Ifitisset, specified fileis created. It is not deleted after dataisloaded and it is overwritten on each graph run.

* If input port is not connected, the file must exist, must be specified and must contain data that should be loaded
into database. It is not deleted nor overwritten.
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DBOutputTable

U ,
We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

* Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 38, Common Properties of Writers (p. 262)

If you want to find the right Writer for your purposes, see Writers Comparison (p. 263).

Short Summary

DBOutputTable loads data into database using JDBC driver.

(=
s 2 | B |
= o} © =)
o o =
Component Data output 2 = = 8
3 =3 B o
>
= 5 5 8
H [
DBOutputTable database 1 0-2 % % « "
Abstract

DBOutputTable loads data into database using JDBC driver. It can aso send out rejected records and generate
autogenerated columns for some of the available databases.

Icon

0 = &

DEOutputTable
Ports

Port type |Number |Required |Description M etadata
Input 0 v Records to be loaded into the database Any
Output 0 5 For rejected records Based on

Input OV
1 = For returned values Any?

L egend:

1): Metadataon output port O may contain any number of fieldsfrom input (same names and types) along with upto
two additional fieldsfor error information. Input metadata are mapped automatically according to their name(s) and
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type(s). The two error fields may have any nhames and must be set to the following Autofilling Functions (p. 117):

Err Code and Er r Text .

2): Metadata on output port 1 must include at least the fields returned by the r et ur ni ng statement specified
in the query (for example, r et ur ni ng $out Fi el d1: =$i nFi el dA, $out Fi el d2: =updat e_count,
$out Fi el d3: =$i nFi el dB). Remember that fields are not mapped by names automatically. A mapping must
always be specified in the r et ur ni ng statement. Number of returned records is equal to the the number of

incoming records.

DBOutputTable Attributes

Attribute

Req

Description

Basic

Possible
values

DB connection

ID of the DB connection to be used.

Query URL

1

Name of external file, including path, defining SQL query. See
Query or DB Tableis Defined (p. 371) for moreinformation.

SQL query

1

SQL query defined in the graph. See Query or DB Table is
Defined (p. 371)for more information. See also SQL Query
Editor (p. 374).

DB table

1)

Name of DB table. See Query or DB Tableis Definedp. 371)
for more information.

Field mapping

Sequence of individual mappings
($C over Fi el d: =DBFi el d) separated by semicolon,
colon, or pipe. See Mapping of Clover Fields to DB
Fields (p. 372) for more information.

Clover fields

2)

Sequence of Clover fields separated by semicolon, colon, or
pipe. See Mapping of Clover Fields to DB Field§p. 372)for
more information.

DB fields

2)

Sequence of DB fields separated by semicolon, colon, or pipe.
See Mapping of Clover Fields to DB Field¢p. 372)for more
information.

Query source charset

Encoding of externa file defining SQL query.

1SO-8859-1
(default) |
<other
encodings>

Batch mode

By default, batch modeisnot used. If settot r ue, batch modeis
turned on. Supported by some databases only. See Batch Mode
and Batch Size (p. 373) for more information.

false (default) |
true

Advanced

Batch size

Number of records that can be sent to database in one batch
update. See Batch Mode and Batch Size(p. 373) for more
information.

25 (default) | 1-
N

Commit

Defines after how many records (without an error) commit is
performed. If set to MAX_ | NT, commit is never performed by
the component, i.e., not untill the connection is closed during
graph freeing. This attribute is ignored if Atomic SQL query
is defined.

100 (default) |
1-MAX_INT

Max error count

Maximum number of allowed records. When this number is
exceeded, graph fails. By default, no error is alowed. If set
to - 1, al errors are alowed. See Errors (p. 373) for more
information.

0 (default) | 1-N
|-1
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Attribute Req Description Possible
values
Action on error By default, when the number of errors exceeds Max error [ COMMIT

count, correct records are commited into database. If set to|(default) |
ROLLBACK, no commit of the current batch is performed. See| ROLLBACK
Errors (p. 373) for more information.

Atomic SQL query Sets atomicity of executing SQL queries. If set to t r ue, al|fase (default) |
SQL queries for one record are executed as atomic operation, true

but the value of the Commit attribute isignored and commit is
performed after each record. See Atomic SQL Query(p. 374)
for more information.

9 One of these attributes must be specified. If more are defined, Query URL hasthe highest priority and DB table the lowest one. See Query
or DB Tableis Defined (p. 371) for more information.

Asee Mapping of Clover Fieldsto DB Fields (p. 372) for more information about their relation.

Advanced Description

Query or DB Tableis Defined
* A QueryisDefined (SQL Query or Query URL)
e The Query Contains Clover Fields
Clover fields are inserted to the specified positions of DB table.

Thisisthe most simple and explicit way of defining the mapping of Clover and DB fields. No other attributes
can be defined.

See also SQL Query Editor (p. 374).

¢ The Query Contains Question Marks

Question marks serve as placeholders for Clover field values in one of the ways shown below. See Mapping
of Clover Fieldsto DB Fields (p. 372) for more information.

See also SQL Query Editor (p. 374).

Example 45.2. Examples of Queries

Statement Form

Derby, Infobright, Informix, M SSQL 2008, M SSQL 2000-2005, MySQLl)

insert (with clover|insert into mytable [(dbfl,dbf2,...,dbfn)] values ($inOfieldl, constantl,
fields) id_seg.nextvalue, $inOfield2, ..., constantk, $inOfieldm) [returning $outlfieldl :=
$inOfield3[, $outlfield2 := auto_generated][, $outlfield3 := $inOfield7]]

insert (with question|insert into mytable [(dbfl,dbf2,...,dbfn)] values (?, ?, id seg.nextval, 2,

marks) constantl, ?, ?, ?, ?, ?, constant2, ?, ?, ?, ?, ?) [returning $outlfieldl := $inOfield3],
$outlfield2 := auto_generated][, $outlfield3 := $inOfield7]]
DB2, Oracle?
insert (with clover|insert into mytable [(dbfl,dbf2,..,dbofn)] values ($inOfieldl, constantl,
fields) id_seqg.nextvalue, $inOfield2, ..., constantk, $inOfieldm) [returning $outlfieldl := dbf3[,

$outlfield3 := dbf7]]
insert (with question|insert into mytable [(dbfl,dbf2,...,dbfn)] values (?, ?, id seg.nextval, 2,
marks) constantl, ?, ?, ?, ?, ?, constant2, ?, ?, ?, ?, ?) [returning $outlfieldl := dbf3[,
Sout1field3 := dbf7]]
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Statement Form

PostgreSQL, SQL ite, Sybase3)
insert (with clover|insert into mytable [(dbfl,dbf2,..,dbofn)] values ($inOfieldl, constantl,
fields) id_seg.nextvalue, $inOfield2, ..., constantk, $inOfieldm)
insert (with question|insert into mytable [(dbfl,dbf2,...,dbfn)] values (?, 2, id_seg.nextval, 2,
marks) constantl, ?,?, 2, ?, ?, constant2, ?, 2, 2, 2, ?)
All databases”
update update mytable set dbfl = $inOfieldl, ..., dofn = $inOfieldn [returning $outifieldl :=
$inOfield3[, $outifield2 := update _count][, $outlfield3 := $inOfield7]]
delete delete from mytable where dbf1 = $inOfield1 and ... and dbfj = ? and dbfn = $inOfieldn
L egend:

1)Thesedatabasases generate avirtual field calledaut o_gener at ed and map it to one of the output metadata
fields as specifiedinthei nsert statement.

2)These databases return multiple database fields and map them to the output metadata fields as specified in
thei nsert statement.

3)These databases do not return anything in thei nser t statement.

4) Inthe updat e statement, along with the value of the updat e_count virtual field, any number of input
metadata fields may be mapped to output metadata fieldsin all databases.

I mportant
wr

Remember that the default (Generic) JDBC specific does not support auto-generated keys.
* A DB TableisDefined

The mapping of Clover fields to DB fields is defined as shown below. See Mapping of Clover Fieldsto DB
Fields (p. 372) for more information.

Doallar Sign in DB Table Name

* Remember that if any database table contains a dollar sign in its name, it will be transformed to double dollar
signsin the generated query. Thus, each query must contain even number of dollar signsin db table (consisting
of adjacent pairs of dollars). Single dollar sign contained in the name of db table is replaced by double dollar
sign in the query in the name of db table.

Table whose nameisny $t abl e$ isconverted in the query to ny $$t abl e$$.
Mapping of Clover Fieldsto DB Fields
» Field Mapping is Defined

If aField mapping is defined, the value of each Clover field specified in this attribute is inserted to such DB
field to whose name this Clover field is assigned in the Field mapping attribute.

Pattern of Field mapping:
$C over Fi el dA: =DBFi el dA; . .. ; $Cl over Fi el dM =DBFi el dM
» Both Clover Fieldsand DB Fields are Defined

If both Clover fields and DB fields are defined (but Field mapping is not), the value of each Clover field
specified in the Clover fields attribute is inserted to such DB field which lies on the same position in the DB
fields attribute.
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Number of Clover fieldsand DB fieldsin both of these attributes must equal to each other. The number of either
part must equal to the number of DB fields that are not defined in any other way (by specifying clover fields
prefixed by dollar sign, db functions, or constants in the query).

Pattern of Clover fields:
CloverFieldA;...;CoverFieldM

Pattern of DB fields:

e Only Clover Fieldsare Defined

If only the Clover fields attribute is defined (but Field mapping and/or DB fields are not), the value of each
Clover field specified in the Clover fields attribute is inserted to such DB field whose position in DB table
isequal.

Number of Clover fields specified in the Clover fields attribute must equal to the number of DB fieldsin DB
table that are not defined in any other way (by specifying clover fields prefixed by dollar sign, db functions,
or constants in the query).

Pattern of Clover fields:
CloverFieldA;...;CoverFieldM
* MappingisPerformed Automatically

If neither Field mapping, Clover fields, nor DB fields are defined, the whole mapping is performed
automatically. The value of each Clover field of Metadatais inserted into the same position in DB table.

Number of all Clover fields must equal to the number of DB fieldsin DB table that are not defined in any other
way (by specifying clover fields prefixed by dollar sign, db functions, or constants in the query).

Batch M ode and Batch Size
1. Batch Mode

Batch mode speeds up loading of datainto database.
2. Batch Size

Remember that some databases return as rejected more records than would correspond to their real number.
These databases return even those records which have been loaded into database successfully and send them
out through the output port O (if connected).

Errors
1. Max error count

Specifies number of errors that are still allowed, but after which graph execution stops. After that, defined
Action on Error is performed.

2. Action on Error
COW T

By default, when maximum number of errors is exceeded, commit is performed for correct records only in
some databases. In others, rollback is performed instead. Then, graph stops.

ROLLBACK
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On the other hand, if maximum number of errorsis exceeded, rollback is performed in all databases, however,
only for the last, non-commited records. Then, graph stops. All that has been comitted, cannot be rolled back
anymore.

Atomic SQL Query

» Atomic SQL query specifiestheway how queries consisting of multiple subgueries conserning asinglerecords
will be processed.

By default, each individual subquery is considered separately and in some of these fails, the previous are
commited or rolled back according to database.

If the Atomic SQL query attributeissettot r ue, either all subqueries or none of them are commited or rolled
back. This assuresthat all databases behave all inidentical way.

I mportant

Remember also, when connecting to MS SQL Server, it is convenient to use jTDS _http://
jtds.sourceforge.net driver. It is an open source 100% pure Java JDBC driver for Microsoft SQL
Server and Sybase. It is faster than Microsoft's driver.

SQL Query Editor
For defining the SQL query attribute, SQL query editor can be used.
The editor opens after clicking the SQL query attribute row:

On the left side, there is the Database schema pane containing information about schemas, tables, columns, and
data types of these columns.

Displayed schemas, tables, and columns can be filtered using the values in the ALL combo, the Filter in view
textarea, the Filter, and Reset buttons, etc.

Y ou can select any columns by expanding schemas, tables and clicking Ctrl+Click on desired columns.
Adjacent columns can also be selected by clicking Shift+Click on the first and the list item.
Select one of the following statements from the combo: insert, update, delete.

Then you need to click Gener ate after which a query will appear in the Query pane.
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Database schema

Input metadata Qutput metadata
Name Type + | Filter in view EmployeelD Aute
Customersl }\;aitt:ame Department
irstMame

Employes [7] Case sensitive PositionID

Employee ID INT(11,4) b . StorelD

£ Regul

Full_Name VARCHAR(80,12) 5| | B Regular expressian DepartmentlD

First_Name VARCHAR(30,12) IALL ']

Last Name VARCHAR(80,12) [ Filt ]

Position_ID INT(11,4) =

Position_Title VARCHAR(80,12) [ Reset |

Store 1D INT(11,4)

Department_ID INT(11,4) Drag and Drop
FactTableLoadl [] Prefix table names with schema
Florida_history [] Quote identifiers
SomeCustomer ol

Query

INSERT INTO Employee (Employee ID, Full Name, First_Name, Last_Name, Position_ID, Position Title, Store_ID, +
VALUES ($2, £7, £2, §72, 87

r r

7, 2

. 2, £7)

RETURNING SAuto: =RUTC_GENERATED

4 .

@ ok [ cance

Figure 45.1. Generated Query with Question Marks

The query may contain question marks if any db columns differ from input metadata fields. Input metadata are
visiblein the Input metadata pane on the right side.

Drag and drop the fields from the Input metadata pane to the corresponding places in the Query pane and
manually remove the "$?" characters. See following figure:

Database schema

Input metadata Qutput metadata

MName Type o Filter in view [EmployeeiD  [IEIEYTE
Customersl \E‘a:t:::ea Department
EmFSUyE‘E o T [] Case sensitive PositionID

mployee. g b
Fullp_N :’me VARCHAR(80,12) [E| D Regular expression ;t:p’ :Ir?menﬂD
First_Name VARCHAR(80,12) IALL -]
Last_MName VARCHAR(80,12) [ Filter l
Position_ID INT(11,4)
Position_Title VARCHAR(80,12) [ Reset |
Store_ID INT(11,4)
Department_ID INT(11,4) Drag and Drop
FactTableLoad0l [] Prefix table names with schema
Florida_history 7] Quote identifiers
SomeCustomer a0

Query

INSERT INTO Emplovee (Emplovee ID, Full Name, First Name, Last_ Name, Position_ID, Position Title, Store_ID, »
VALUES (Emolpmec?, &2, £2, &2

RETURNING $Auto:=AUTC GENERATED

g2, £7)

< .

@ ok |[ cance

Figure 45.2. Generated Query with Input Fields
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If thereis an edge connected to the second output port, autogenerated columns and returned fields can be returned.

Database schema

Input metadata Qutput metadata

Mame Type = | Filter in view [EmployeeiD  [EIEYEY
e | [
Em";IOyE‘E o T [] Case sensitive PaositionID

mployee. a i
Fullp_N :’me VARCHAR(80,12) [E| D Regular expression ?;:;:Ir?menﬂ[)
First_Name VARCHAR(80,12) IALL -]
Last_MName VARCHAR(80,12) [ Filter l
Position_ID INT(11,4)
Position_Title VARCHAR(80,12) [ Reset |
Store_ID INT(11,4)
Department_ID INT(11,4) Drag and Drop
FactTableLoad0l [] Prefix table names with schema
Florida_history 7] Quote identifiers
SomeCustomer a0

Query

INSERT INTO Emplovee (Emplovee ID, Full Name, First Name, Last_ Name, Position_ID, Position Title, Store_ID, »
VALUES (8EmployeeIDE?, £2, £2, £2, £2, £2, £2, £2)

RETURNING $Auto:=AUTC GENERATEDSESEhas i

< .

@ ok |[ cance

Figure 45.3. Generated Query with Returned Fields

Two buttons allow you to validate the query (Validate) or view datain the table (View).
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EmailSender

Commercial Component

> @
We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

¢ Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 38, Common Properties of Writers (p. 262)

If you want to find the right Writer for your purposes, see Writers Comparison (p. 263).

Short Summary

EmailSender sends e-mails.

Component Data output

c
e
a
S
S
R0
8
=

Email Sender flat file 1 0-1 no no no no

Abstract

EmailSender converts data records into e-mails. It can use input data to create the e-mail sender and addressee,
e-mail subject, message body, and attachment(s).

Icon
0 &
= -L% =
EmailSender

Ports

Port type |Number |Required |Description Metadata

Input 0 yes For datafor e-mails Any

Output 0 no For successfully sent e-mails. Input O

1 no For rejected e-mails. Input O plus field named
error Message?

L egend:

1): If arecord isregjected and e-mail is not sent, an error messageis created and sent to theer r or Message field
of metadata on the output 1 (if it contains such afield).
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EmailSender Attributes

Attribute Reg Description Possible
values
Basic
SMTP server yes |Name of SMTP server for outgoing e-mails.
SMTP user Name of the user for an authenticated SMTP server.
SMTP password Password of the user for an authenticated SMTP server.
UseTLS By default, TLSisnot used. If settot rue, TLSisturned on. |false (default) |
true
Use SSL By default, SSL isnot used. If settot r ue, SSL isturned on. [false (default) |
true
Message yes | Set of properties defining the message headers and body. See E-
Mail Message (p. 378) for more information.
Attachments Set of properties defining the message attachments. See E-Mail
Attachments (p. 379) for more information.
Advanced
SMTP port Number of the port used for connection to SMTP server. 25 (default) |
other port
Trust invaid SMTP By default, invalid SMTP server certificates are not accepted. | false (default) |
server certificate If settotrue, invalid SMTP server certificate (with different|true
name, expired, etc) is accepted.
Ignore send fail By default, when an e-mail is not sussessfully sent, graph fails. [false (default) |
If settot r ue, graph execution stopseven if no mail can be sent|true
successfully.

Advanced Description

* E-Mail Message

To define the M essage attribute, you can use the following wizard:

Fields:

Properties:

MName
Subject
To From

Message To
Subject

MessageBody

Value Alternative

SFrom my@mail.com
5To toWhom
SSubject

SMessage

mySubject
myText

b

[ +

Lo I

Cancel

Figure 45.4. EmailSender Message Wizard

Inthiswizard, you must copy the fields from the Fields pane on the | eft to the Value column of the Properties
pane on the right. Use the Right arrow button or drag and drop the selected field to the Value column. In
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addition, you can aso specify aternative values of these attributes (Alter native column). In case somefield is
empty or has null value, such Alternative is used instead of the field value.

The resulting value of the M essage attribute will 1ook like this:

Fr om=$Fr on] ny@rai | . com Subj ect =$Subj ect | mySubj ect ; To=$To| t oWhom MessageBody=$Message| nmyText

E-Mail Attachments

One of the possible attributes is Attachments. It can be specified as a sequence of individual attachments
separated by semicolon. Each individual attachment is either file name including its path, or this file
name (including path) can also be specified using the value of some input field. Individual attachment can
aso be specified as a triplet of field name, file name of the attachment and its mime type. These can
be specified both explicitly ([ $fi el dNane, Fil eNane, M neType]) or using the field vaues:
[ $fiel dNameWt hFil eContents, $fiel dWthFil eName, $fiel dWthM nmeType] . Eachof
these three parts of the mentioned triplet can be specified also using a static expression. The attachments must
be added to the e-mail using the following Edit attachments wizard:

Fields: Attachments:

Attachment Description
Subject
To SIDATAIN_DIR}/ ™ bt Local file by static path

Message SFrom Local file by path in record field

)&

OK ] [ Cancel

Figure 45.5. Edit Attachments Wizard

Y ou adds the items by clicking the Plus sign button, remove by clicking the Minus sign button, input fields can
be dragged to the Attachment column of the Attachments pane or the Arrow button can be used. If you want
to edit any attachment definition, click the corresponding row in the Attachment column and the following
attribute will open:
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© Local file by static path

Use this option when you want to attach a specific file to all messages

Browse

@ Local file by path in record field

Specify a record field containing path to a file that will be attached to the message. Can be combined
with static text (e.g. constant path)

$From

© Attachment data from record

When the attachment data is passed inside a record, you need to specify the field containing data,
attachment name and type. Each attribute can be specified also as static text (e.g. mime type)

Attachment content Name Mime type

[ ok | concel

Figure 45.6. Attachment Wizard

In thiswizard, you need to locate files, specify them using field names or the mentioned triplet. After clicking
OK, the attachment is defined.
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InfobrightDataWriter

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

* Chapter 36, Common Properties of Most Components (p. 231)

» Chapter 38, Common Properties of Writers (p. 262)

If you want to find the right Writer for your purposes, see Writers Comparison (p. 263).

Short Summary

InfobrightDataWriter loads datainto Infobright database.

Component Data output

Input ports

=
o o
s B
o
Q S
= ;
E 8
O ba

l_

InfobrightDataWriter | database 1 0-1 no no no no

Abstract

InfobrightDataWriter loads datainto Infobright database. Only root user can insert data into database with this
component. To run this component on Windows, i nf obri ght _j ni . dl I must be present in the Java library
path. (Can be downloaded at www.infobright.org/downl oads/contributions/infobright-core-2_7.zip.)

If the hostnameis| ocal host or 127. 0. 0. 1, the load will be done using alocal pipe. Otherwise, it will use
aremote pipe. The external |P address of the server is not recognized as aloca server.

For loading to aremote server you need to start the Infobright remote |oad agent on the server where Infobright is
running. This should be done by executing thej ava -j ar i nfobright-core-3.0-renote.jar [-p
Port Nunmber] [-1 all | debug | error | info] command. The output can beredirected to alog
file. By default, server is listening at port 5555. The i nf obri ght - core-3. O-renot e. j ar isdistributed
with CloverETL or can be downloaded at the Infobright site: www.infobright.org.

By default, r oot is only allowed to connect from | ocal host . You need to add an additional user r oot @6
to connect from other hosts. It is recommended to create a different user (not r oot ) for loading data. The user
requiresthe FI LE privilege in order to be able to load data or use the connector:

grant FILE on *.* to 'user' @%;

Icon

[0 iop &

= =

InfobrightDataWri...
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Ports

Port type |[Number |Required |Description M etadata

Input 0 yes Records to be loaded into the Any
database

Output 0 no For records as they were loaded Corresponding part of metadata on
into database Input OV

Legend:

1): Only mapped Clover field values can be sent out through the optional output port. Comma must be set as
delimiter for each field, Syst em get Property("li ne. separator™) ("\n"for Unix, "\\n" for Windows)
must be set as record delimiter. Date fields must strictly have theyyyy- MM dd format for datesand theyyyy-
MM dd HH: mm ss format for dates with time.

InfobrightDataWriter Attributes

Attribute Req Description Possible
values
Basic
DB connection yes |ID of the DB connection object to access the database.
Database table yes |Name of DB table where data will be loaded.
Charset Charset used for encoding string values to VAR, VARCHAR [1SO-8859-1
column types. (default) | other
encoding
Data format bh_dat af or mat supported by Infobright. Options are:|Text (default) |
t xt _vari abl e orbi nary (thisisfaster, but workswith |[EE| Binary
only).
Advanced
Clover fields Sequence of Clover fields separated by semicolon. Only Clover
fields listed in this attribute will be loaded into database
columns. Position of both Clover field and database column
will be the same. Their number should equal to the number of
database columns.
Logfile File for records loaded into database, including path. If this
attribute is specified, no data goes to the output port even if it
is connected.
Appenddatatologfile By default, new record overwrite the older ones. If settot r ue,|false (default) |
new records are appended to the older ones. true
Execution timeout Timeout for load command (in seconds). Has effect only on|15 (default) | 1-
Windows platform. N
Check string's and By default, sizes are not checked before data is passed to|false (default) |
binary's sizes database. If settot r ue, sizesare check - should besettot r ue |true

if debugging is supported.

Remote agent port

Port to be used when connecting to the server.

5555 (default) |
otherportnumbey
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InformixDataWriter

e/

We assume that you have already learned what is described in:

 Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

 Chapter 38, Common Properties of Writers (p. 262)

If you want to find the right Writer for your purposes, see Writers Comparison (p. 263).

Short Summary

InformixDataWriter loads datainto an Informix database.

c
s gz & P
: & I ¢
Component Data output - = 5 =
3 2 B )
c 5 % %
— O - e
= ~
InformixDataWriter |database 0-1 0-1 no no no no
Abstract

InformixDataWriter loads data into a database using Informix database client (dbl oad utility) or the| oad2
freelibrary.

Itisvery important to have the server with the database on the same computer as both thedbl oad database utility
and Clover ETL and you must be logged in as the root user. The Informix server must be installed and configured
on the same machine where Clover runs and the user must be logged in as root. The Dbload command line tool
must also be available.

InformixDataWriter reads data from the input port or afile. If the input port is not connected to any other
component, data must be contained in another file that should be specified in the component.

If you connect a component to the optional output port, rejected records along with information about errors are
sent to it.

Another tool isthe | oad2 free library instead of the dbl oad utility. The| oad2 free library can even be used
if the server islocated on aremote computer.

Icon

0 % {0

InfermixDataw...
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Ports

Port type |Number |Required |Description Metadata

Input 0 1) Records to be loaded into the Any
database

Output 0 no For information about incorrect Input O (plustwo Error Fields for
records InformixDataWriter (p. 384)?)

L egend:

1): If nofile containing data for loading (L cader input file) is specified, input port must be connected.

2): Metadataon the output port 0 containstwo additional fieldsat their end: nunber of row,error nessage.

Table 45.2. Error Fields for InformixDataWriter

Field number Field name |Datatype |Description
LastinputField + 1 <anynamelx integer Number of row
LastinputField + 2 <anyname23 string Error message
InformixDataWriter Attributes
Attribute Req Description Possible
values
Basic
Path to dbload utility [yes |Name of dbload utility, including path. Informix server must be
installed and configured on the same machinewhere Clover runs
and the user must be logged in as root. The dbload command
line tool must be available.
Host Host where database server is located.
Database yes  |Name of the database into which the records should be loaded.
Database table yes [Name of the database table into which the records should be
loaded.
Advanced
Control script Control script to be used by the dbload utility. If it is not set,
the default control script is used instead. Is used only if the Use
load utility attributeissettof al se.
Error log URL Name of theerror log file, including path. If not set, default error | ./error.log
log fileis used instead.
Max error count Maximum number of allowed records. When this number is|10 (default) | O-
exceeded, graph fails. N
Ignore rows Number of rows to be skipped. Is used only if the Use load |0 (default) | 1-N
utility attributeissettot r ue.
Commit interval Commit interval in number of rows. 100 (default) |
1-N
Column delimiter One char delimiter used for each column in data. Field values|"|" (default) |

must not include this delimiter as their part. Is used only if the

Useload utility attribute isset tof al se.

other character
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Attribute Req Description Possible
values
Loader input file Name of input file to be loaded, including path. Normally this
fileisatemporary storage for datato be passed to dbload utility
unlessnanmed pi pe isused instead.
Use load utility By default, dbload utility isused toload datato database. If setto|false (default) |
t rue, load2 utility is used instead of dbload. The load2 utility |true
must be available.
User name Username to be used when connecting to the database. Is used
only if the Useload utility attributeissettot r ue.
Password Password to be used when connecting to the database. s used
only if the Use load utility attributeissettot r ue.
Ignore unique key By default, unique key violation is not ignored. If key values|false (default) |
violation are not unique, graph fails. If settot r ue, unique key violation|true

isignored. Is used only if the Use load utility attribute is set
totrue.

Use insert cursor

By default, insert cursor is used. Using insert cursor doubles
the transfer performance. Is used only if the Use load utility
attributeissettot r ue. It can beturned off by settingtof al se.

true (default) |
false

Advanced Description

Loader input file

Name of input file to be loaded, including path. Normally thisfile is atemporary storage for datato be passed to
dbload utility unlessnaned pi pe isused instead.

 If itisnot set, aloader fileis created in Clover or OS temporary directory. The file is deleted after the load

finishes.

» Ifitisset, specified fileis created. It isnot deleted after dataisloaded and it is overwritten on each graph run.

* If input port is not connected, this file must exist, must be specified and must contain data that should be loaded
into database. It is not deleted or overwritten.
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JMSWriter

IS ’

We assume that you have already learned what is described in:

e Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

¢ Chapter 38, Common Properties of Writers (p. 262)

If you want to find the right Writer for your purposes, see Writers Comparison (p. 263).

Short Summary

JMSWriter converts Clover data records into JM S messages.

c
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Component Data output = = 5 g
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JM SWriter jms messages 1 0 yes no yes no
Abstract

JMSWriter receives Clover data records, converts them into JMS messages and sends these messages out.
Component uses a processor transformation which implements a Dat aRecor d2JnsMsg interface or inherits
from a Dat aRecor d2JnmsMsgBase superclass. Methods of Dat aRecor d2JnmsMsg interface are described
below.

Ilcon

JMSWriter

Ports

Port type [Number |Required |Description M etadata

Input 0 yes For data records AnyD

L egend:

1): Metadata on input port may contain afield specified in the M essage body field attribute.
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Attribute Reg Description Possible values
Basic
JMSS connection yes ID of the IMS connection to be used.

Processor code

Transformation of records to IMS messages
written in the graph in Java.

Processor URL

Name of externa file, including path,
containing the transformation of records to
JMS messages written in Java.

Processor class

Name of externad class  defining
the transformation of  records to
JMS messages. The default processor
vaue (org.jetel.conponent.jns.
Dat aRecor d2JmsMsgPr operti es) is
sufficient for most cases. It produces
j avax. j ms. Text Message.

DataRecord2JmsM sgProperties
(default) | other class

This  attribute is aso used by
the default processor implementation
(JnmsMsg2Dat aRecor dProperti es).

Processor source Encoding of external file containing the(lSO-8859-1 (default) | other
charset transformation in Java. encoding
Message charset Encoding of JMS messages contents.|ISO-8859-1 (default) | other

encoding

And it is used for
j avax. j nms. Byt esMessage only.
Advanced

Message body field

Name of the field of metadata from
which the body of the message should be
get and sent out. This attribute is used
by the default processor implementation
(JmsMsg2Dat aRecor dProperti es). If
no Message body field is specified, the field
whose nameisbodyFi el d will beused asa
resource for the body of the message contents.
If no field for the body of the message is
contained in metadata (either the specified
explicitly or the default one), the processor
tries to set a field named bodyField, but it's
silently ignored if such field doesn't exist
in output record metadata. The other fields
from metadata serve as resources of message
propertieswith the same names asfield names.

bodyField (default) | other name

Legend:

1) One of these may be set. Any of these transformation attributes implements a Dat aRecor d2JnsMsg

interface.

See Java Interfaces for IM SWriter (p. 388) for more information.

See also Defining Transformations (p. 234) for detailed information about transformations.
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Java Interfaces for IMSWriter

The transformation implements methods of the Dat aRecor d2JnsMsg interface and inherits other common
methods from the Tr ansf or minterface. See Common Java Interfaces (p. 249).

Following are the methods of Dat aRecor d2JnmsMsg interface:

e« void init(DataRecordMet adat a net adata, Session session, Properties props)
Initializes the processor.

» voi d preExecut e(Sessi on session)

Thisisalsoinitialization method, which isinvoked before each separate graph run. Contrary theinit() procedure
here should be allocated only resources for this graph run. All here allocated resources should be released in
the post Execut e() method.

sessi on may be used for creation of IMS messages. Each graph execution has its own session opened. Thus
thesession setinthei ni t () method isusable only during the first execution of graph instance.

* Message creat eMsg(Dat aRecord record)
Transforms data record to JIM S message. Is called for all datarecords.
 Message createlast Msg()

This method is called after last record and is supposed to return message terminating JMS output. If it returns
null, no terminating message is sent. Since 2.8.

e String getErrorMg()
Returns error message.
* Message createlLast Msg(Dat aRecord record) (deprecated)

This method is not called explicitly since 2.8. Usecr eat eLast Msg() instead.
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LDAPWTriter

4

We assume that you have already |earned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

 Chapter 36, Common Properties of Most Components (p. 231)

 Chapter 38, Common Properties of Writers (p. 262)

If you want to find the right Writer for your purposes, see Writers Comparison (p. 263).

Short Summary

L DAPWT iter writesinformation to an LDAP directory.

Component Data output

)
—
S
o
o
—
>
o
=

Output ports
Transformation

LDAPWFriter LDAP directory tree 1 0-1 no no no no

Abstract

LDAPWT iter writesinformation to an LDAP directory. It provides the logic to update information on an LDAP
directory. An update can be add/del ete entries, add/replace/remove attributes. Metadata must match LDAP object
attribute name. "DN" metadata attribute is required.

String, byt e and cbyt e arethe only metadata types supported. Most of the LDAP types are compatible with
clover string, however, for instance, the user Passwor d LDAP type is necessary to populate from byte data
field. LDAP rules are applied : to add an entry, required attributes (even object class) are required in metadata.

Note

LDAP attribute may be multivalued. The default value separator is "[|" and is reasonable only for
string data fields.

Icon
Wb @ L

LDAPWriter
Ports
Port type [Number |Required |Description M etadata
Input 1 yes For correct data records Anyl)
Output 0-1 no For rejected records Input O
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Legend:

1): Metadataon theinput must precisely match the L DAP object attribute name. The Distinguished Name metadata
attribute is required. As the LDAP attributes are multivalued, their values can be separated by pipe or specified
separator. String and byte are the only metadata types supported.

LDAPWriter Attributes

Attribute Req Description Possible values
Basic
LDAP URL yes LDAP URL of the directory. Can be a list of URLs|pattern: | dap: //
separated by pipe. host : port/
Action Defines the action to be performed with the entry. replace_attributes
(default) |
add_entry |
remove_entry |

remove_attributes

User User DN to be wused when connecting to
the LDAP directory. Similar to the following:
cn=j ohn. sm t h, dc=exanpl e, dc=com

Password Password to be used when connecting to the LDAP
directory.
Advanced
Multi-value separator LDAPWTriter can handle keyswith multiple values. These|"[" (default) | other

are delimited by this string or character. <none> is special | character or string
escape value which turns off this functionality, then only
first value is written. This attribute can only be used for
string data type. When byte type is used, first value is the
only one that iswritten.
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LotusWriter

Commercial Component

We assume that you have already learned what is described in:

» Chapter 35, Common Properties of All Components (p. 223)

 Chapter 38, Common Properties of Writers (p. 262)

If you want to find the right Writer for your purposes, see Chapter 45, Writers (p. 360).

Short Summary

LotusWriter writes data into Lotus Domino databases. Data records are stored as Lotus documents in the
database.
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LotusWriter Lotus Notes 1 0-1 ® ] % ®
Abstract

L otusWriter isacomponent which canwritedatarecordsto L otus databases. Thewritingisbedoneby connecting
toaLotus Domino server.

The data records are written to Lotus database as Documents. A document in Lotusis alist of key-value pairs.
Every field of written data record will produce one key-value pair, where key will be given by the field name and
value by the value of the field.

The user of this component needs to provide a Java library for connecting to Lotus. The libary can be found in
the installation of Lotus Notes or Lotus Domino. L otusWriter component is not able to communicate with Lotus
unlessthe path to thislibrary is provided or the library is placed on the user's classpath. The path to the library can
be specified in the details of Lotus connection (see Chapter 23, Lotus Connections (p. 165)).

Icon

Ports

Port type [Number |Required |Description M etadata
Input 0 v for input data records

Output 0 ® for invalid data records
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LotusWriter Attributes

Attribute

Req

Description

Basic

Possible
values

Domino connection

ID of the connection to the L otus Domino database.

Mode

Write mode. Insert mode always creates new documentsin the
database. Update mode requires view to be specified. Update
operation first finds all documents in the view with same key
values as incoming data record. After that either all found
documents are updated, or only the first