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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 also that 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. 27) 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. 74)

» Export to CloverETL Server Sandbox (p. 81)

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. Asthe 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.

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 CloverETL 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. Theremote resources are not locked and user must decide what should be donein case of such conflict.

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

» 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.
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Opening CloverETL Server Projects
When you start your CloverETL Designer, you will see something like this:

l
= CloverETL - SimpleExamples/graph/graphAggregateSorted.grf - Eclipse Platform EIM

File Edit CloverETL MNavigate Search Project Run Window Help

- E O I R = - o - T | E2 CloverETL
| = h | %E A %‘? ‘ o of | | [ Resource
= Navigator &2 = B8 ||E] graphAggregateSorted.gif &2 =8
B~
+ 2 AdvancedExamples - 0 e 0 0 0
i = = ol o B o b il < b -
> b,] CommercialExamples [ '* % ;{'»3 §Dg
. . = o = =
> =% CompanyTransactionsTuterial INPUTL EXT_SORT Dedup AGGREGATE
+ (24 CTLFunctionsTutorial
+ 2 ExtExamples

1 HTTP_A [http://localhost:8080/ clover#a]
+ 22 JavaExamples
4 22 SimpleExamples
> = bin
[ conn

o dstain
4| 11 | »
B= Outline 52 F=0
L5 Components
&) Metadata 4 Graph | & Source
[0 Connections
i1 Parameters

4| n +

B Properties El Console 2 & Problems E CloverETL - Re E CloverETL - Gra E CloverETL-Le | = O

98 Sequences No consoles to display at this time. 4 -

Lookups
Motes

u SimpleExamples/graph/graphAggregateSorted.grf

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. The Clover 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 1D and Passwor d, choose also whether Passwor d should be saved.

.
= Enter PasswordA ﬁ

System type: CloverETL Server
Host name:  LOCALHOST

User ID: clover
Password: |
Save user ID
[] Save password
@ Enter password @

Figure 2.2. Prompt to Open CloverETL Server Project

After that, click OK and the Clover ETL Server project.

-
— Enter Password \ @

System type: CloverETL Server
Host name:  LOCALHOST
User 1D: clover
Password: =
Save user ID
Save password
[ OK ] l Cancel l

Figure 2.3. Opening CloverETL Server Project
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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 _|icense. 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 keystores/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 -keyalg RSA -keystore ./serverKS.jks \
-keypass semaf or -storepass semafor -validity 900 \
-dnane "cn=l| ocal host, 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

keyt ool -genkeypair -alias client -keyalg RSA -keystore ./clientKS.jks \
- keypass chodni k -storepass chodnik -validity 900 \
-dnanme "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 \
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-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 filesto theconf subdirectory of Tomcat.

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

<Li stener cl assNane="org. apache. catal i na. core. AprLifecycl eListener"
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 ="true"
accept Count =" 100" schene="https" secure="true"
clientAuth="true" sslProtocol ="TLS"
SSLEnabl ed="t r ue"
protocol =" org. apache. coyote. htt p11. Ht t p11Ni oPr ot ocol "
keyst or eFi | e="pat hToTontat Di r ect ory/ conf/ serverKS. j ks"
keyst or ePass="senaf or"
truststoreFil e="pathToTontat Di rect ory/ conf/serverTS. j ks"
trust st orePass="semafor"

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:

-Dj avax. net. ssl. keyStore=l ocati onOfClientFiles/clientKS.jks

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

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

Now, when you start your Clover ETL 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.

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=l ocal host, 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 the conf subdirectory of Tomcat.
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Then, copy the following codetotheser ver. xm fileinthisconf subdirectory:

<Li stener cl assNane="org. apache. catal i na. core. AprLifecycl eLi stener"
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 ="true"
accept Count =" 100" schene="https" secure="true"
clientAuth="fal se" ssl Protocol ="SSL"
SSLEnabl ed="t r ue"
prot ocol =" or g. apache. coyote. htt p11. Htt p11Ni oPr ot ocol "
keyst or eFi | e="pat hToTontat Di r ect ory/ conf/ serverKS. j ks"
keyst or ePass="senaf 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 createa Clover ETL Server
proj ect.

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

type filter text Network Connections f= - v

General -

Appearance Active Provider

Capabilities

Compare/Patch Proxy entries

Content Types Sche.. Host Port  Provider Auth  User Password Edit...

Edit:

K tors [[] HTTP Manual false Clear

eys 4

Network Connections B HTTPS Manual false

Cache [] SOCKs Manual false
S5H2 £

Perspectives

Search

Security

Service Policies

Startup and Shutdown

Web Browser Proxy bypass

Workspace Host Provider Add Host...
Ant
CloverETL L [[] lecalhost Manual Edit

[[] 127.001 Manual

Data Management
Help
Install/Update
Java

Java EE

Java Persistence

Remave

JavaScript
Plug-in Development i [Restore Defaults] [ Apply ]
@ [ ok J[ comea ]

Figure 2.4. Network connections window
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For more information on handling proxy settings, go to the Eclipse website.



http://help.eclipse.org/helios/index.jsp?topic=/org.eclipse.platform.doc.user/reference/ref-net-preferences.htm
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Chapter 3. System Requirements for CloverETL
Designer

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 all prerequisites described below reside in your computer; Clover ETL Designer will be
installed online using the corresponding CloverETL update site.

3. Offline plugin isapplicable under the same conditions as the 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

* &t least 512MB of RAM

Full installation

» Softwarerequirements:

« Microsoft Windows - none, theinstaller includes Eclipse Platform 3.6.2 for Java devel operswith RSE + GEF
+ Eclipse Web Tools Platform.

e Mac OS X, Linux - Java 6 Runtime Environment or newer (Java 7 Development Kit is recommended)

Plugin installation

» Softwarerequirements:
e Minimum: Eclipse Platform 3.6.2 + GEF. Java 6 Runtime Enviroment.

» Recommended: Eclipse Platform 3.6.2 with RSE + GEF + Eclipse Web Tools Platform. Java 7 Devel opment
Kit

e Eclipse 3.7 isfully supported.
| mpor tant

For Mac OS users:

Please make sure your default Java system is set to 1.7 or newer. Go to Finder - Applications

- Utilities - Java — Java preferences and reorder the available Java installations so that Java 7
is at the top of thelist.

Related Links

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

http://www.eclipse.org/downl oads
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for CloverETL Designer

» JDK download page - Clover supports Java 1.6+

http://www.oracl e.com/technetwork/javaljavase/downl oads/index.html

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

http://docs.oracle.com/javase/7/docs

http://www.oracl e.com/technetwork/javaljavase/webnotes-136672.html
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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-x86_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



http://www.cloveretl.com/user
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-x86_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-x86_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-x86_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).
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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:

CloverETL Designer

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 isaplace your projects will be stored at; usually afolder in the user's home directory (e.g., C: \ User s
\ your _nane\ wor kspace or / hone/ your _nane/ Cl over ETL/ wor kspace)

Select a workspace

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

LU TSR\ Users) cloveruser\workspace| - Browse...

[ Use this as the default and do not ask again

[ OK ] l Cancel

Figure 5.2. Workspace Selection Dialog

Notethat thewor kspace can belocated anywhere. Thus, make sure you have proper permissionsto the location.
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

"
7 CloverETL - CIoverETE D e
File Edit Navigate Search Project Run  Window Help
£ Welcome &3 iy & A TE

v

Visual data tfransformations designer

Getting Started

Welcome!

Live Web Demo —

One of the bestways to get all your
questions aboutthe CloverETL

CloverETL Designer 3

Examples

You have just successfuly started CloverETL Designer — a cutting-edge visual designer for data transformations.

Purchase

Learn more about the CloverETL Designer —

Startthe CloverETL Designer tour and learn mare on what is the bestway to
start using CloverETL Designer and where to find valuable resources.

= - platform answered is to register for
aim a live, individual WebEX session i .
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 8, Creating CloverETL Projects (p. 26).

Sooner or later, you might want to get access to product resources online or to manage your Clover licenses. The
easiest way isto navigate to help menu as implied on the figure below:

Help
21 Welcome
(7)) Help Contents
| &7 Search
Dynamic Help
Key Assist... Ctrl+Shift+L
Tips and Tricks...
Cheat Sheets...
54 CloverETL » | B4 License Manager
Check for Updates CloverETL CTL Compatibility Check
Install New Software... B Home
About CloverETL Designer A Forum
1l CloverETL Data Profiler Home
L1l CloverETL Data Profiler Feedback 3

Figure 5.4. CloverETL Help
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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. License Manager

This chapter describes how you can add or remove licenses at CloverETL Designer.

License Manager is designed to easily add new licenses and remove or view existing licenses. The manager is
accessible in the main menu - select Help — CloverETL — License Manager .

I mportant

License Manager isnot accessiblein Clover ETL Designer Community.

[§ License Manager e
CloverETL License Manager m
Available CloverETL licenses

License number: Evaluation Devel Expiration: 4.8.2012
Company: Javlin a.s.
Products: CloverETL Designer v3.3.x

CloverETL Profiler v3.3.x

CloverETL Engine v3.3.x

CloverETL Server v3.3.x

View License

‘ @ Ada New License ‘

License Manager Info Close
L

Figure 7.1. License Manager showing installed licenses.
License manager allows you to:
» Browseall available licenses and it's details:

 License number - number of installed license.

* Company

e Products- list of licensed products.

« Expiration - expiration date of the license.

» Open CloverETL Licensedialog (p. 19) to view all available information about the license.
» Check available license sources. The license sources are shown after clicking on License M anager Info.

* Open CloverETL License wizard(p. 20) New license can be added with the help of this wizard. Click Add
New License button to start the process of license activation.

» Delete existing license. Remove button is shown if it is possible to remove activated license. Confirmation is
required when deleting license.

CloverETL License dialog

CloverETL License dialog shows all available information about the license. License terms are available from
this place. It can be opened from License Manager (Chapter 7, License Manager (p. 19))
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Chapter 7. License Manager

[7 License =HEC]

CloverETL License

E CloverETL Designer 0.0.0.devel

License Infarmation

License code:  Evaluation Devel Licensed products:

Company name: Javlin a.s.
CloverETL Designer v3.3.x

Expires on: 4.8.2012
CloverETL Profiler v3.3.x
CloverETL Engine v3.3.x
CloverETL Serverv3.3.x
tompany: Javlin a.s. -
License No: Evaluation Devel
License type: Evaluation
Expiration: Aung 4, 2012
Hote: Evaluation license L
Products: 1

CloverETL Designer (3.3)
CloverETL Profiler (3.3)
CloverETL Engine (3.3)
CloverETL Server (3.3)

BEGIN LICENSE
brVakUmam0i0l++B57Zfb/TLToF+01VELXSC5 71 yEU0QOZ06nfofp0zyln8RyHoMpSEBCQys3ed
ORBZkWIeU2yv68L+jH11r4LEGENYRO+rHGEIMXToEVW4 L ZEBLbIWJUGAL IvdCxGDXqUuiOY1RIB
RFGsmlrSR950zKBIn2 6s TQAFdARLSmF2bGlulGEucyS0AABOABEFdnFsdNF0aWNSuIER1dnVscHN
ARSQYXZhLnV0aWwuRGF0ZWhagQF LWKQZ AwA ke HB3CARRAATjwT 20Re HBwdARSREXZNbHVhAGIvbiB
aWN1bnN1 fnIAJWNVbSSibGI2ZXJ1dGwubGliZWozZ55hcGkuT Gl ZWozZVROCGUARMARRANAABT.
AHhyARSgYXZhLmxhbmcuRWS IbQARRRARRAAAR gARe HBOAADFVKFMVUFUSUSOARARRRRR/ / /1 // 1/
//BRRRAFARARRY2 9t LnNsb3Z1emVObC5ndW1 0ABIDbGY2 ZXJFVEWGRGVZaWduZ X J3DARRRAMBRR R

4| L[] +

License terms

Build date: 2006-01-01
©2005-2006 Javlin, a.5. All rights reserved.
Visit:_http://www.cloveretl.com

@

Figure 7.2. CloverETL License dialog
Note

License Terms needn't to be accessible for some licenses.

CloverETL License wizard

CloverETL License wizard guides you through the process of license activation.
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r N
E4 CloverETL Designer - License uﬂ&]

&
[

CloverETL Designer

-

@ Activate using a license key
You can activate your Evaluation or Commercial license using a license key. You will find the key in your e-mail
as an attachment of the purchase confirmation e-mail or evaluation registration e-mail. You do not need to be
online for this activation option.
Activate online
If you received your license number and password use this option to activate online.

You need to be online for this activation option.

License Number: License Password:

Do not have a license yet? - Register to activate your 45-day trial or Community Edition

Register at www.cloveretl.com/user/register to get your 45-day trial license. You will get a license key in your
e-mail which you can use to activate the full-featured 45-day trial. eval-support@cloveretl.com

www.cloveretl.com -
TR P
support@cloveretl.com

Figure 7.3. CloverETL License wizard

There are two ways how to activate new license:

 Activation using License key (p. 21)
Offline activation if you have license key.
 Activation online (p. 23)

Online activation if you have license number and password.

Activation using License key

The license can be activated using license key. Internet connection isn't necessary for this choice. Following
pictures illustrates the process of new license activation:
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-
CloverETL Designer - License
g

-
4 CloverETL Designer
b -3

-t

@ Activate using a license key
You can activate your Evaluation or Commercial license using a license key. You will find the key in your e-mail

as an attachment of the purchase confirmation e-mail or evaluation registration e-mail. You do not need to be
online for this activation option.

Activate online

If you received your license number and password use this option to activate online.
You need to be online for this activation option.

License Number: License Password:

Do not have a license yet? - Register to activate your 45-day trial or Community Edition

Register at www.cloveretl.com/user/register to get your 45-day trial license. You will get a license key in your
e-mail which you can use to activate the full-featured 45-day trial. eval-support@cloveretl.com

www.cloveretl.com

< Back Next > Finish
support@cloveretl.com

Figure 7.4. Select Activate using license key radio button and click Next.

r N
CloverETL Designer - License I. =
g

-
4 CloverETL Designer
e |

[

[
Your copy of CloverETL Designer needs to be activated, Without activation you won't be able to save and run your

data transformation but still use the product in a limited functionality.

Activate using a license key

License key in a file:  C\license\license.dat

License key as text (copy&ipaste):

Company: Javlin -
License No: Javlin-Internal-License

License type: Evaluation =
Expiration: Aug 16, 2012

Products:

CloverETL Designer (3.3)
CloverETL Profiler (3.3)
CloverETL Engine (3.3)
CloverETL Server (3.3)

BEGIN LICENSE
ESCOQRGuThIUSyOLEyg2MgxaDi 9VTFS oKgFoyADCHEL 20t RwFdMh4dTnVS 2t JorX+ZgrU2WTBaT+
hzABSa2qtxGBYRVQIhPnvibaZEqhluOZE/ JScDDXfEB2vaseTn66wirCk+mgvTZI8Fze0557av0v

]

www.cloveretl.com

support@cloveretl.com

Figure 7.5. Enter the path to the license file or copy and paste the license text.
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r M
E4 CloverETL Designer - License uﬂihj

L
A,
ko

CloverETL Designer

N

-t

License terms

CloverETL Designer

[Lom | »

CloverETL Designer Evaluation License

JAVLIN Evaluation Licensing Agreement
Document number: JLADG0S20

This is a Licensing Agreement between you, the end user of software, and Javlin, a.s. ("JAVLIN") regist
Czech Republic. Please read this document carefully. If you do not agree with the following terms and
immediately stop using this software!

1. Evaluation license terms. When you download evaluation version of CloverETL Designer, you are au .

4| 1 L

(C) Iaccept the terms in license agreements

I| @ 1do notaccept the terms in license agreements

www.cloveretl.com
support@cloveretl.com

Figure 7.6. Confirm you accept the license agreement and click Finish button.

Affter these steps the information dial og about successful license activation is shown. Confirm dialog by pressing
OK hutton to finish the process of activation.

O Note

The process of new license activation can be terminated whenever before pressing Finish button.
Already activated license can be deleted with the help of License Manager .

Activation online

License number and password can be used for online activation of new license. Internet connection is necessary
in this case. Following pictures illustrates the process of new license activation:
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r M
CloverETL Designer - License LM
g

p—
4 CloverETL Designer
-3

Activate using a license key

You can activate your Evaluation or Commercial license using a license key. You will find the key in your e-mail
as an attachment of the purchase confirmation e-mail or evaluation registration e-mail. You do not need to be
online for this activation option.

@ Activate online

If you received your license number and password use this option to activate online.
You need to be online for this activation option.

License Number: 123 License Password: eesss

Do not have a license yet? - Register to activate your 45-day trial or Community Edition

Register at www.cloveretl.com/user/register to get your 45-day trial license. You will get a license key in your
e-mail which you can use to activate the full-featured 45-day trial. eval-support@cloveretl.com

www.cloveretl.com
< Back Neit » Finish
support@cloveretl.com

Figure 7.7. Select Activate online radio button, enter your license number and password and click Next.

Note

Error message is shown if entered password or license number is not correct.

r N
CloverETL Designer - License LIM
g

-
<4 CloverETL Designer

License terms

CloverETL Designer

CloverETL Designer Evaluation License

JAVLIN Evaluation Licensing Agreement
Document number: JLADG0820

This is a Licensing Agreement between you, the end user of software, and Javlin, a.s. ("JAVLIN") regist
Czech Republic. Please read this document carefully. If you do not agree with the following terms and
immediately stop using this software!

1. Evaluation license terms. \When you download evaluation version of CloverETL Designer, you are av .

4 [T | »

()1 accept the terms in license agreements

|| @ 1do not accept the terms in license agreements

www.cloveretl.com

support@cloveretl.com

Figure 7.8. Confirm you accept the license agreement and click Finish button.

Affter these steps the information dial og about successful license activation is shown. Confirm dialog by pressing
OK button to finish the process of activation.
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Note

The process of new license activation can be terminated whenever before pressing Finish button.
Already activated license can be deleted with the help of License Manager .
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Chapter 8. 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. 26)

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

e CloverETL Server Project (p. 27)

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

» CloverETL Examples Project (p. 30)

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 8.1. 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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CloverETL Server Project

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

Following wizard will open allowing to specify Clover ETL project propertiesin three steps:

Connect to CloverETL Server

Specify connection to the CloverETL Server

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

User clover

Password

Rermnember password

Test Connection

-
s < Bac Finish Cancel

Figure 8.2. CloverETL Server Project Wizard - Server Connection

Thefirst step isto create working connection to the Clover ETL Server. Fill the diplayed text fields: CloverETL
Server URL, User, and Password.

Then click Test Connection to verify validity of connection parameters. You can decide here whether the
password will stored in your PC by checking the Remember password check box. Once connection to the
CloverETL Server is established you can proceed to the next step by clicking on the Next button. Y ou can also
hit Return key to validate settings and go to the next step at once.

Select project sandbox

Select or create a sandbox to hold project content

(7) Use existing sandbox

default

@ Create new sandbox

Name
Code
Root path

[] Create sandbox path and content

Finish Cancel

Figure 8.3. CloverETL Server Project Wizard - Sandbox Selection
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The next step of thewizard isto select or create a Clover ETL Server sandbox that will correspond to the project.
Notethat one sandbox can be connected to singleworkspace project only. In caseyou decideto create new sandbox,
theformissimilar to the onepresentin Clover ETL Server webinterface. Refer tothe Clover ETL Server manual
for for further description of sandbox properties. The wizard will create new sandbox when Next buttonisclicked.

Select project sandbox

Select or create a sandbox to hold project content

_ Use existing sandbox

default

Code

Type [\Dcal

Cluster Node [

Root Path

Figure 8.4. CloverETL Server Project Wizard - Clustered Sandbox Creation

When using CloverETL Server deployed in cluster, the form for sandbox creation is different (see Figure 8.4,
“CloverETL Server Project Wizard - Clustered Sandbox Creatidn(p. 28). Again, refer to the CloverETL
Server manual for description of sandbox types and their specific properties.

Note

, ¥ In clustered environment, the shar ed sandbox type is the proper one to be bound to CloverETL
Designer project, allowing user to define and execute datatransformations. Sandboxes of other types
can be connected to workspace projects, too, but their purpose should be data access and distribution
to the cluster.

The last step is to specify name of the new CloverETL Server project. Keep the other values (L ocation, and
File system) unchanged.
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o o = == =]

New CloverETL project
Create a new CloverETL project

Project name: MyServerProject]

Use default location
C\data\workspace-runtime\MyServerProject

default

[ FEinish ] l Cancel I

Figure 8.5. Giving a Name to the New CloverETL Server Project

After clicking the Finish, CloverETL Server project will be created.

I mportant

i

In fact, any CloverETL Server projectisonly 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 aso 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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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 8.6. 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 8.7. Renaming CloverETL Examples Projects
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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. 26) and CloverETL Examples Project (p. 30), but also for
CloverETL Server Project (p. 27).

1. Standard Structure of All CloverETL Projects (p. 32)

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

2. Workspace.prm File (p. 33)

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. 34)

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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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 9.1. 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 ${ DATAIN DI 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}
jobflows (*.jbf) j obf | ow JOBFLOW DI R ${JOBFLOW DI R}
lookup tables | ookup LOOKUP_DI R ${ LOOKUP_DI R}
metadata met a META DI R ${META DI R}
profiling jobs (*.cpj) profile PROFI LE_DI R ${ PRCFI LE_D 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)
Legend:

1): For more information about parameters, see Chapter 29, Parameters (p. 216), and about their usage, see
Using Parameters (p. 224).

| 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.

T3 Navigator I3 =0

4 |2 Project 01 -
= conn
= data-in
(= data-out
= data-tmp
(= graph
= jobflow =
= lockup
= meta
= profile

2 seq n

= trans

|%] .classpath

m

|%] project
|=| workspace.prm -
4| 1 | 3

Figure 9.1. Project Folder Structure inside Navigator Pane
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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 9.2. 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 9.3. Workspace.prm File
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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 9.4. 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 9.5. Selecting CloverETL Perspective
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CloverETL perspective will open:

File Edit MNavigate Search Project Run  Window Help

CrHE s~ 0~Q~ 4~ Hr-EH-eero- 5 [E3 ClovereTL )& Ja

5. Navigator &2 =8 =8
| B~

BE Outline &1 =0

An outline is not available.

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

Property Walue

DO

Figure 9.6. CloverETL Perspective
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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 10.1. 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. 37).)

» 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. 41).)

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. 41).)
» Tabspaneisin the lower right part of the window.

Y ou can see the data parsing process in these tabs. (See Tabs Pane (p. 43).)

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. 37)

» Navigator Pane (p. 41)
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* Ouitline Pane (p. 41)

e Tabs Pane (p. 43)

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 10.2. 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

4 - = - - - & - b w5 v %0 O v v CloverETL
=
| B2 B o | %o o of |t o 37| 5 001 100% ~ & Java
5. Navigator &2 = B |[E] Project_01_001.grf (ﬂ graj Restore 54 graphAggregateSorted.grf ] =8
r b | =R Move r 4
J Proi 0 0 I
& Project 01 o N U Size =
== SimpleExamples El * A Minimize L 4
(= bin = INPUTL o QUTPUT
= conn Maximize
g :ata—m Close
ata-out
@ data-tmp Close Others
(= graph Close All
£4 graphAggregateSorted.grf New Editor
£4 graphAggregateUnsorted.grf
£ graphCloverData.grf -
] m r
2= Outline 52 ﬁﬂ =8
&) Components
&) Metadata £ Graph| &) Source]
5 i =
@ Connections E Properties 2 El Conscle & Problems H CloverETL - Re E CloverETL - Gra ﬂ CloverETL - Lo |
i1 Parameters B 2 2
a1
28 Sequences E N
Laokups Property Value B
Notes Basic El
Author cloveruser
Created Men Mar 05 11:32:38 CET 2007
Description This graph illustrates usage of the new Aggregate component.
[ Tiee 1l 98 12,3011 CEST 3000 A
[aid

Figure 10.3. 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.

(A T SR

File Edit | CloverETL | Navigate Search Project Run Window Help

v #, ZoomlIn Ctrl+= B Q< I EHE v E - [ | £ CloverETL
o) | =, Zoom Out Ctrl+- | = |:||:|1| 100% - &) ava
%5 Naviga| ¥ Rulers Project 01 001.grf £ *graphDataPolicy.grf &2 =0
Grid ' 100 ' 200 ' 300, ' 400 ' 500 ' 600
= Snap to Geometry [
& Graph auto-layout
= 0 [ = L0 %ig <
About CloverETL » f
=

Lol graphAaggregatetnzored.grr Universal Data Rea... Univels.;IDatani...

4 graphCloverData.grf

4 graphCompressedByteTest.gr
4 graphDataGeneratorExt.grf
4 graphDataPolicy.grf .9

4 graphDEFloin.grf 7
4 graphDEFloinTL.grf =

B= Outline 52 ﬁﬂ =0
L5 Components

W Trash ] GraphJ & Source|

= Universal Data Reader =] Properties 12 = Console} E_\ Problemﬂ E CloverETL - Reg} E CloverETL - Graw E ClowverETL - Log} =8
=/ Universal Data Writer

&) Metadata I -

() Connections Property Yalue -
%Y Parameters

100

Trash

200

on License type Evaluation license,
k) Sequences Common |
Lookups o] 1197027195231 U
[=) Motes -
< m ] »
o

u

Figure 10.4. 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|

u

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

Figure 10.5. 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:

|
= CloverETL - SimpleExamples/graph/gra ateUnsarted.grf - Eclipse SDK R
File Edit | CloverETL | Navigate Search Project Run Window Help
g #, ZoomlIn Ctrl+= BrQ Ry A vE v o - & B ClovereiL
| =, Zoom Out Ctrl+- | = |]|]1| 100% - & Java
5 Naviga Rulers Project 01_001.grf £ graphAggregateUnsorted.gif 52 =0
Grid 4
Snap to Geomet 0 0 0 W
I B oy 1 e WS
& Graph auto-layout * = = —°L
= INPUTL AGGREGATE OUTPUT
About CloverETL
[ graphAggregateUnsorted grT
&4 graphCloverData.grf
raphCompressedByteTest.gr
grapl p iyt g
4 graphDataGeneratorExt.grf
4 graphDataPolicy.grf
4 graphDEFloin.grf
4 graphDEFloinTL.grf =
“ n r
B= Outline 52 =1 [E] =8

N L o

) GraphJ & Source|

= Properties 2

=] Console} L_.:_\ Problemﬂ E CloverETL - Reg} E ClowerETL - Graw E ClowverETL - Log} =8

I
Property Yalue |~ |
Basic [
Author cloveruser
Created Mon Mar 05 11:32:38 CET 2007
Necerintinn Thic aranh illuctrates ncane of the new Annrsnal te ramnonen + ke

<

Figure 10.6. A Graph before Selecting Auto-Layout.

Once you have selected the mentioned item, graph could look like this:
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= CloverETL - SimpleExamples/graph/graphAggregateUnsarted.grf - Ecipse SDK [ R
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£4 graphCompressedByteTest.gr
£4 graphDataGeneratorExt.grf
£4 graphDataPolicy.grf
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Figure 10.7. 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 10.8. 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
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context menu. Then, a submenu appears with the same items as mentioned above.
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Figure 10.9. 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. Y ou can open any of them in the Graph Editor by double-

clicking the graph item.

T Navigator &2

+ 122 Project_n1
4 22 simpleBxamples
- = bin
[ conn
4 [ data-in
o (= delimited
o (= fixlen
. (= other
= data-out
(= data-tmp
4 [= graph

£ graph&ggregateSorted.grf
£ graph&ggregateUnsorted.grf |

1 .

»

Figure 10.10. Navigator Pane

Outline Pan

e

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, lookups,
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parameters, sequences, and notes. Y ou can both create internal properties and link external (shared) ones. Internal
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.

Tip
»
Activate the Link with Editor yellow icon in the top right corner and every time you select a
component in the graph editor Clover will select it in the Outline aswell. Although thisis convenient
for smaller graphs, turn this off for complex graphs to prevent the outline from expanding the big
list of components again and again when as you are working in the graph.
95 Outline 52 v(Bgf &~ =0

4 5 Components
W/ do nothing (ic:DO_NOTHING)
hp generate values (id:GENERATE WALUES)
a &) Metadata
iy myRecord (id:Metadata0)
I} Connections
4 ¥ Parameters
Y -» workspace.prm
08 Sequences
E Lookups
Motes

4 Dictionary

Figure 10.11. Outline Pane
Note that the two buttons in 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:

~
2 ClaverETL - SimpleFxamples/graph/graphDBFlainTLgrf - Eclipse SDK o ]
File Edit CloverETL Mavigate Search Project Run Window Help
- =) IO~ - - - [ - | E9 CloverETL
B o | \ | | 100% ~ & Java
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|=5% 7 *lq
= graph -

£ graphAggregateSorted.grf

£ graphAggregateUnsorted.grf
£ graphCloverData.grf 3
£ graphCompressedByteTest.gr T

£ graphDataGeneratorExt.grf =3 -;L:*
£ graphDataPolicy.grf 4
&4 graphDBFloin.grf IN_CUSTOMERS
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Property Walue m
Basic
Author avackova
Created Wed Now 22 10:24:41 CET 2006

_ Neserintinn This aranh illustrates camnley teansfarmatinn  reads dats shont ord
‘< L 3

Figure 10.12. 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.
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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.

Locking Elements

In Outline, you can lock any of the shared graph elements. A lock isjust aflag (with an optional text message)
that you deliberately assign to an element so that others attempting to modify the element know it might not be
agood idea. These graph elements can be locked:

* Metadata

» Connections

» Parameters- only external

* Sequences

e Lookups

To lock any of these elements, right click it in Outline and click L ock.

Note

L ocksare by no meansasecurity tool - anyone can perform unlock and locks are not owned by users.

In various places (such as the Transform Editor (p. 285)), you are warned if you are accessing alocked element,
e.g. modifying locked metadata.

5; Metadata locked @

Metadata is locked: "Contact me at userl @ company.com before changing the
! . metadata”
EBefore applying your changes you need to override the lock.

Do you want to override the lock?

|Un|0ck&save changes| [ Cancel l

Figure 10.13. Accessing a locked graph element - you can add any text you like to describe the lock.

Tabs Pane

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

Note
v

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.

* 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.
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= Properties 1 t Problems E; Clover - Regex Test E; Clover - Graph trac E; Clover - Log | 4" Search &l Console) = O

BB

Property Value i
4 Basic =

Aggregate key ShipCountry

Aggregation mapping 55hipCountry:=85hipCountry;$Count:= count();SAvgFreight:=avg(SFreight)

Equal NULL

Charset

Sorted input false
a4 Deprecated &2
] I s

Figure 10.14. Properties Tab

Console tab

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

e 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 "_ Problems E; Clover - Regex Test E; Clover - Graph trac E; Clover - Log Q;' Search | & Console &2 =0
<terminated> graphAggregateUnsorted.grf [CloverETL graph] C:\Program Files\Jav x % | % BE | - L it

INFO [WatchDog] - #% Summary of Phases execution *¥-—-———————————- -
INFO [WatchDog] - Phase# Finished S5tatus RunTime (sec) MemoryAlloe
INFC [WatchDog] - 0 FINISHED CKE 0 H
INFO [WatchDog] - ##% End of Summary *¥———————————————— -
INFO [WatchDog] - WatchDog thread finished - total execution time: 0 (sec)

INFO [main] - Freeing graph resources.

INFO [main] - Execution of graph successful !

Figure 10.15. 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 10.16. Problems Tab
» Clover - Regex Tester tab

In this tab, you can work with regular expressions (p. 964). 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. You
need paste or type the desired text into the pane below the Regular expression text area. After that, you can
compare the expression with the text. Y ou can either evaluate the expression on the fly while you 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. Y ou can also select if you want to Find the expression in thetext, or you want to Split thetext according
the expression or you want to know whether the text M atches the regular expression completely. Y ou have at
your disposal a set of checkboxes. More information about regular expressions and provided options can be
found at the following site: _http://docs.oracle.com/javase/6/docs/api/javalutil/regex/Pattern.html

= 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 10.17. 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.

Inaddition tothem, also User time, Peak CPU, Waitingrecor ds, Averagewaiting recordsand Used memory

can bedisplayed. These should be added to those al ready mentioned by selecting Window — Preferences. Then
you need to expand the Clover ETL group and select the Tracking item. In the pane, you can see alist 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 10.18. 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 10.19. 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. 47).

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. 51) for an example in which we want to
show you an example of the transformation graph creation.

Note
LY

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.

You 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.

When creating a pure ETL graph, mind these two optionsin the File -~ New menu:

» Jobflow - createsa™* . j bf filesimilar to an ETL graph. You can fill it with Job Control (p. 675) components.
These are meant for executing, monitoring and aborting other graphs and complex workflows. Further reading
also at Chapter 50, Common Properties of Job Contral (p. 332).

» Profiler Job - creates a new *. cpj file that lets you perform statistical analyses of your data. See the
ProfilerProbe (p. 773) component.

Creating Empty Graphs

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

Note
LS

Creating a new Jobflow worksin asimilar way. For Profiler Jab, see ProfilerProbe (p. 773).
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] CloverETL - SalesForceExamples/graph/testSalesForcesOAPNew.grf - CloverETL Designer (]
File | Edit CloverETL MNavigate Search Project Run Window Help
New Alt+Shift+M ¥ | (. CloverETL Project
Open File... w CloverETL Server Project
= .
Close cutew | T Project-
Close All Ctrl+Shift+W | 57 ETL Graph
] Save Crtrs |V | Jobflow
[E SaveAs. Ll Profiler Job
@ Saveal CrteShiftes | 3 | Folder
= | =
Revert I Fite
=
Mave... [y Example..
Rename... F2 (% Other. Ctrl+N
Refresh F5
Convert Line Delimiters To 3
=) Print... Ctrl+P
Switch Workspace 3
Restart
g2y Import...
3 Export..
Properties Alt+Enter
1 test/obflow,bf [cloveretltest.sce..]
2 enterprise.wsdlaml [WSClient-Sales...]
3 testSalesForceSOAPNew.grf [SalesFor...]
4 Barrier_basic,jbf [cloveretl.test.s.]
Exit

Figure 11.1. 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.

T . e
Create new graph E

Set graph name and description

MName Project_i_ini|

Description

[Z] Allow inclusion of parameters from external file?

Parameters file workspace,prm

Figure 11.2. 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.
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- P

Output E

Sawve to file .

Enter or select the parent folder
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'b‘] Project_01
= conn
== data-in
= data-out =]
= data-tmp
(= araph
= lookup
== meta
(= seq -

File name: | (SRR

@ Mext > [ Finish i [ Cancel

Figure 11.3. 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.

e E Ry R R L I < ﬁ

R = R T &' ava

5 Navigator I3 = O£ Project 01 001.grf &3 =8

-

[

4 =2 Project 01 ~
= conn
= data-in
(= data-out
= data-tmp
4 [= graph =
&4 Project 01 001.grf
= lookup
(= meta
= seq
(= trans -
oZ Qutline &2 Eﬂ =0
& Components
@? Metadata
() Connections % GrﬂphJ & Source|

xzv
3:5 Parameters E Properties | Bl Console 52 B Problemﬂ EA CloverETL - Reg} B4 CloverETL - Graw E4 CloverETL - Log} =8
B Sequences

Lookups <terminated> graphCloverData.grf [CloverETL graph] C:\Program File b3 & | EN] | mE~S
Motes -

Figure 11.4. 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 VII, Components
Overview (p. 259) for information.
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Figure 11.5. 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. 96) 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.

~
= CloverETL - Project_01/graph/Project 01 001.grf - Eclipse P‘ﬂ"ﬂ"“— S
File Edit CloverETL Mavigate Search Project Run Window Help
e IF-O-Q - 3 - - - - - | E9 CloverETL
|E® £ \ | | 100% ~ [? Resource
‘&5 Navigator 3 = O E7 *Project_01_001.grf &3 =0
| 9 G o Palette 3
b‘J JavaExamples - % Select -
b‘J Project 01 UM
i_i Marquee
(= conn bt i
= data-in $ Edge
a & (1] &
= data-out = beg T r ng 4 F ’ L "’ MNote 3
(= data-tmp * = i
(= graph UniversalDataReader ExtSort UniversalDataW (3 Readers «
= lookup “Zy UniversalDat...
= meta 3 S——
(= seq QWritars )
(& trans “f UniversalDat...
%| .classpath
" i
| .project G Transformers <
] workspace.prm ~ ||« m 3 T -
. P
— &4 Graph | & S
8= Outline &3 f=0O £ Graph | ) Source
5 Components » || E Properties &2 & Console | [2 Problems| £7 CloverETL - Rege | E3 CloverETL - Grap | £ CloverETL - Log| = O
B edsort =+ =
1= B
4 UniversalDataReader -M
-
%/ UniversalDataWriter =||| Property palug
&) Metadata License type Evaluation license,
(J) Connections Common
EY Parameters jin] 1249996212926
E .SEQHE”595 (|4 n F
e

Figure 11.6. 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 20, Edges (p. 99) for more
information about Edges.)
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Figure 11.7. 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 11.8. 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 11.9. 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 21, Metadata (p. 110) for more information about creating M etadata.)
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Figure 11.10. 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 11.11. 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 11.12. 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 11.13. 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.

(You can see Universal DataReader (p. 410) for more information about Univer salDataReader .)

Edit component UniversalDataReader (DATA_READE] [E=RE

UniversalDataReader (DATA_READER) E;l‘ -
Edit component d

Propertle;} Portsl

Property Value e |

Basic
File URL & (m|E
Charset 150-8859-1 (check DataParser DEFAULT_CHARSET_DECODER in defau...
Data policy Strict
Trim strings
Quoted strings false

Advanced

Skip leading blanks
Skip trailing blanks
Number of skipped record
Max number of records

@ Apply ] [ OK ] l Cancel

Figure 11.14. Opening the Attribute Row

After that, URL File Dialog (p. 69) 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 11.15. Selecting the Input File

Then click OK. The File URL attribute row will look like this:

< Edit component UniversalDataReader (DATA_READE i ]

|
|| UniversalDataReader (DATA_READER) E,r d

Edit component a '»

Propartie;} Portsl

Property Value |
4 Basic
File URL & §{DATAIN_DIRYinput.bet =
Charset 1S0-8839-1 (check DataParser DEFAULT_CHARSET_DECODER in defau...
Data policy Strict
Trim strings
Quoted strings false
4 Advanced

Skip leading blanks

Skip trailing blanks
Number of skipped record
Max number of records

Figure 11.16. Input File URL Attribute Has Been Set
Click OK to close the UniversalDataReader editor.
Then, double click UniversalDataWriter.

(You can see Universal DataWriter (p. 542) 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. 69) 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 11.17. 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 11.18. 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. 591) 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.
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Figure 11.19. Defining a Sort Key

When you click OK, you will seethe Sort key attribute row as follows:

— x|
ﬁwit component ExtSort (EXT_SORT) | oo o ]

ExtSort (EXT_SORT)
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Figure 11.20. 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 12, Running CloverETL Graphs (p. 61).)
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Figure 11.21. 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 11.22. 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 11.23. 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.
Tip
To execute a Jobflow (p. 675), follow the same instructions and choose CloverETL Jobflow

as the final step. Note that for some job control components, you need to be in the Clover Server
environment. Thus, exporting your project to a server sandbox (p. 81) might be necessary.
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Figure 12.1. Running a Graph from the Main Menu
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Figure 12.2. Running a Graph from the Context Menu
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Figure 12.3. 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. 43) for detailed information.)
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Figure 12.5. Console Tab with an Overview of the Graph Execution

And, below the edges, counts of processed data should appear:
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INFO [main] - Freeing graph resources.

INFO [mwain] - Execution of graph successful ! |:|

< .

=

Figure 12.6. 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 12.7. Run Configurations Dialog

Moredetailsabout using the Run Configurationsdial og can befound in Chapter 18, Advanced Topics (p. 85).
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Chapter 13. 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 13.1. 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 13.2. The Cheat Sheet Selection Wizard

The two cheat sheets of CloverETL Designer are asfollows:
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Chapter 13. Using Cheat Sheets

» 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 13.3. 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 13.4. CloverETL and Standard Eclipse Commands (Expanded)
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Chapter 13. Using Cheat Sheets

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 13.5. 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 13.6. Locating a Custom Cheat Sheet
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Chapter 14. Common Dialogs

Here we provide the list of the most common dialogs:

* URL FileDialog (p. 69)
« Edit Value Dialog (p. 70)

* Open Type Dialog (p. 71)

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 see tabs on it.

EZ URL Dialog (=] [t
4 Workspace view | 75 Local files Hadoop HDFS | ) Remote files| g Port | [ Dictionary
Browse: {DATAQUT_DIR} A B T o =T -
File name Size Date Modified ~ *
. «<DIR>
(] .eclipse <DIR>  2012-12-0513:28:26
(C1.externalTeelBuilders <DIR>  2012-12-11 15:40:06
(C7.settings <DIR>  2012-10-04 11:07:14
(CIbin <DIR>  2012-10-04 11:05:15
Cdconn <DIR>  2013-02-14 11:08:16
(C1data-in <DIR>  2013-03-04 08:55:36
i ldata-out <DIR>  2013-03-0511:28:31
C1data-tmp <DIR>  2013-02-26 14:40:00
Cagraph <DIR>  2013-03-04 08:55:38
Cjobflow <DIR>  2013-02-2213:15:02 -
File URL:  ${DATAOUT_DIR} + | Select more files
a
'\?,‘ | View | | OK ‘ ‘ Cancel |

Figure 14.1. URL File Dialog
» Workspace view

Servesto locate files in aworkspace of local CloverETL project.
* Local 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

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.
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 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.

I mportant
L

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

Note
LS

New Directory action is available at the toolbar of Workspace View and Local Filestab. F7 key
can be used as a shortcut for the action. Newly created directory is selected at the dialog and it's
name can be edited in-line. F2 key can be used to rename directory and DEL key to delete it.

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

 Supported File URL Formats for Readers (p. 296)

 Supported File URL Formats for Writers (p. 309)

Edit Value Dialog

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

Find/Replace...

Go to line.,

Ctrl+F
Chrl+L

I

oK

J{

Cancel

Figure 14.2. Edit Value Dialog

When you click the Navigate button at the upper left corner, you will be presented with thelist of possible options.
You can select either Find or Goto line.
| ]

—= Find...

Find:
Replace with:

Direction
[ Match case

[ virhale ward

@ Forward

) Backwvard

l Find I [ Replace ] [ Replace Al ] l Close

Figure 14.3. 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
should match or not (M atch case), and the Dir ection in which the word will be searched - downwards (Forwar d)
or upwards (Backwar d). These options must be selected by checking the presented checkboxes or radio buttons.
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Chapter 14. Common Dialogs

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.

QUESESS N :

Enter line number (1.18)

OK

Cancel ‘

Figure 14.4. 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 namme prefix or pattern (¥, 2, or camel case): -
refor
Matching types:
@ reformatlainTest - (default package) - simpleExamplesftrans
@ refarmatlainTest - (default package) - examples_2-4-2/trans
© reformatOrders - (default package) - simpleExamplesftrans
@ reformatOrders - (default package) - examples_2-4-2/trans
4| I 3
£ simpleExamplesftrans
@ [ o] ] [ Cancel

Figure 14.5. Open Type Dialog
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Chapter 15. Import

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 15.1. 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 15.2. 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 15.3. 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 15.4. 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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Chapter 15. Import

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 15.5. 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 15.6. 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 15.7. 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 21, Metadata (p. 110) 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 15.8. 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 15.9. 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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Chapter 16. Export

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 16.1. 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 16.2. Export Graphs

78




Chapter 16. Export

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 16.3. 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 21, Metadata (p. 110) 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 16.4. 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 sandbo_ @@g
Select resources to export and the target sandbox @

s
[ Simplefxamples - [ graphaggregateSorted.grf -
[7] & bin (4 graphAggregateUnsorted.grf El
[F] & conn (7] £ graphCloverData.grf
[[] &= data-in [7] £ graphCompressedByteTest.grf
[C] & data-out ||| [7] E4 graphDBFlcin.grf
[F1 & data-tmp 7] 4 graphDBFloinTL.grf
=2 IQ'EEh [7] E3 graphDBFLoad.grf
E% Dﬂ‘ P = || [] £ graphDataGeneratorEst.grf
< LI} + [ 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 16.5. 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 al 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.

Exporting to a partitioned sandbox is not supported. You will get errors because the sandbox
location to be affected is not known.
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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 16.6. 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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The CloverETL engine provides various tracking information about running graphs. The most important
information is used to populate the Tracking view, located on bottom of the CloverETL perspective (see the
designer'stabs (p. 43)).

The same source of datais used for displaying decorations on graph elements. The number of transferred records
appears the along edges of arunning graph. The phase edges have two numbers, the left end of the edge showsthe
number of data records sent to the edge, and the right end of the edge shows the number of data records aready
read from the phase edge.

H n"';_, St §*> IE i

UniversalDataReader Aggregate UniversalDataWriter
S{DATAIN_DIR] T AT
delimi.

Figure 17.1. Edge tracking example

In case the graph is running in the CloverETL Cluster environment with a multi-worker alocation, the in-
graph tracking information can go into even more detail. Each component displays the number of instances of
the component - i.e. parallel executions. Tracking information on edgesis available in three levels of detail - low,
medium and high. The level can be changed in Window/Preference/CloverETL/Tracking page. Or press 'D' to
iterate over all levels of tracking details directly in the graph editor.

» Thelow level of tracking detail shows the total number of transferred records over all workers/partitions.

* The medium level shows the total number of transferred records as well as additional drill down information
- the number of passed records and skew for each processing partition.

"% g g g .

DataGenerator SimpleCopy | r Trash

i 0 = T
v d £ By o
{E' (] - i /]

ClusterPartition ClusterSimpleGather

Figure 17.2. An example of a medium level of tracking information

The example above shows a simple clustered graph with a medium level of tracking information. The
DataGenerator and ClusterPartition components are executed on a single worker so the interconnecting edge
is decorated only by the total number of transferred records. On the output side of ClusterPartition component
thereis a partitioned edge, since the SimpleCopy component is executed three times. The label above this edge
shows that 30% of the data records are sent to one instance of SimpleCopy and 34% to the other two instances.

» Thehigh level showsthe most detailed information - the number of transferred records and cluster node names
where the partition is running (for example 'nodel: 250 123"). Partitions where the edge is remote, the source
cluster node and target cluster node are shown (for example 'nodel~node2: 250 123')

DataGenerator

[ = 0 =
£ v 'd £ By d
v S @

ClusterPartition ClusterSimpleGather

Figure 17.3. An example of a high level tracking information

The example above shows a simple clustered graph with a high level of tracking information. The
ClusterPartition component sends data to three different instances of the SimpleCopy component. The first
instance runs on the same worker as the ClusterPartition component, so no remote edge is necessary (34,477
records have been transferred locally). The second and third instance run on different workers (and even
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different cluster nodes). So 34,646 records have been moved from nodel to node2 and 30,877 records have
been transferred to nodes3.




Chapter 18. Advanced Topics

As was already described in Using the Run Configurations Dialog (p. 64), 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. 85)

» Changing Default CloverETL Settings (p. 88)

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

 Enlarging the Font of Displayed Numbers (p. 91)

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. 92)

 Setting Java Runtime Environment (p. 92)

* Installing Java Development Kit (p. 94)

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)

85



Chapter 18. Advanced Topics

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.

Info (-i nf 0)

Prints out the information about Clover library version.

Turn off IMX (- noJMX)

Turns off sending tracking information through JM X bean, which can make the performance better.
Loglevel (-1 ogl evel <option>)

Definesoneof 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.

Delete obsolete temp files

NOTE: Jobflow (p. 675) only.

Before your jobflow is executed, tmp files from older jobflow runs on Clover Server will be deleted. When
you execute a graph/jobflow from Designer, the DEBUG mode is always invoked, which is why the temp files
are kept on server.

Two checkboxes define VM ar guments:

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.

Java memory 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 a so switch to the Argumentstab and typein the Program
arguments pane:

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

Priorities
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» 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>

Loads the default CloverETL Engine properties from the specified file. Overwrites the same properties
definitions contained in the def aul t Pr operti es file. The name of the file can be selected arbitrarily and

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.

Sensitive data - such as usernames and passwords when reading/writing via (S)FTP - are not printed to the log
by default. If you need to switch this kind of logging on for areason, supply a custom log4j file which enables

| og4j .1 ogger.sensitive.

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:

Create, manage, and run configurations —

Create configuration that will launch a ETL graph. ( ;: )

% m R
= *‘ B 5 Name: graphCloverData.grf

type filter text
g a — h 54 Main . (9= Arguments | =i JRE| ¥; Classpath | = Common | &7 Dictionary
overETL grapl

£4 graphCloverData.grf Project: SimpleExamples
a CloverETL Server graph -
4 Eclipse Application EEpE graph/graphCloverData.grf
3] Java Applet Parameter file (-cfg):
[T] Java Application
Ju JUnit Tracking [s] {-tracking):

Jii JUnit Plug-in Test

Password (-pass):
@ 05Gi Framework

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

Browse...

| | [seoh ) [oven_]
Filter matched 9 of 3 items

@ I

Figure 18.1. 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/comcl overet!.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 the valuesright inthedef aul t Properti es file, such change will be applied for all graph runs.

To changethevaluesjust for the current graph(s), create alocal filewith only those propertiesyou need to override.
Placethefilein the project directory. To instruct Clover ETL to retrieve the properties from thislocal file, usethe
- confi 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.

g 2222 T . oo T
N

Create, manage. and run configurations —
Create configuration that will launch a ETL graph. ( é‘)
R IEE R

MName: All_XMLExtractAmCustEmplFam.grf

type filter text
4 Main |69= Arguments = JRE| & Classpath | = Common
£ CloverETL graph

A
£ A0L_SplittingTransaction
4 £02_CreatingXLSEmploy ~config defaultProperties

Program arguments:

£ A03_ConvertingCustome

£ A04_SortingTransactions, s
£ A05_CreatingXMLEmplFz E

£ A06_CreatingXMLCustEn
£ A0T_CreatingXMLAMCuy VM arguments:

£ A08_CreatingXMLTransa

£3 A09_XMLExtractEmplFan)
B3 A10_XMLExtractCustEmp
B3 A10_XMLExtractCustEmp

£7 All_XMLExtractAmCust]

[ 412 XMLExtractTransact,
& Eclipse Application Warking directory:
] Java Applet @ Default: ${workspace_loc:CompanyTransactionsTuterial}

& i:ra Apph?atloﬂ © Other:

7] dbasefile_metadata
Ju JUnit Workspace... File System... Variables...
Jii JUnit Plug-in Test

@ 05Gi Framework =
L] I r [

Apply ] [ Revert ]

Filter matched 21 of 21 items

@ [ R || cose |

Figure 18.2. Custom Clover Settings
Here we present some of the properties and their values asthey are presented inthedef aul t Properti es file
* Record. RECORD LIMT_SIZE = 32 MB

It limits the maximum size of arecord. Theoretically, the limit is tens of MBs, but you should keep it as low
as possible for an easier error detecion. See Edge Memory Allocation (p. 108) for more details on memory
demands.

* Record. FIELD LIMT_SIZE = 64 kB

It limits the maximum size of one field within a record. See Edge Memory Allocation (p. 108) for more
details on memory demands.

* Record. RECORD_| NI TI AL_SI ZE

Sets the initial amount of memory allocated to each record. The memory can grow dynamicaly up to
Record. RECORD LI M T_SI ZE, depending on how memory-greedy an edge is. See Edge Memory
Allocation (p. 108).

* Record. FIELD_I NI TI AL_SI ZE
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Sets the initial amount of memory allocated to each field within arecord. The memory can grow dynamically
up to Record. FI ELD LI M T_SI ZE, depending on how memory-greedy an edge is. See Edge Memory
Allocation (p. 108).

Recor d. DEFAULT_COVPRESSI ON_LEVEL=5
This sets the compression level for compressed datafields (cbyt e).
DEFAULT | NTERNAL | O BUFFER _SI ZE = 32768

It determines the internal buffer size the components allocate for 1/0O operations. Increasing this value affects
performance negligibly.

USE_DI RECT_MEMORY = true

The clover engine intensively uses direct memory for data records manipulation. For example underlying
memory of CloverBuffer (container for serialised data records) is allocated outside of the Java heap space in
direct memory. Thisattributeisby default t r ue in order to better performance. However, direct memory isout
of control java virtual machine, so try to turn off usage of direct memory in case an OutOfMemory exception
occurs.

DEFAULT_DATE_FORMAT = yyyy- MM dd

DEFAULT_TI ME_FORMAT

HH: nm 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_STRING = fal se| F| FALSE| NO N| f| 0| no| n
Dat aPar ser . DEFAULT_CHARSET DECODER = | SO 8859-1

Dat aFor matt er . DEFAULT_CHARSET _ENCCDER = | SO 8859-1
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 = 12

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.

Recor d. MAX_RECORD S| ZE = 32 MB

Note
v

Thisis adeprecated property. Nowadays, you should use Recor d. RECORD LI M T_SI ZE.

It limits the maximum size of arecord. Theoretically, the limit is tens of MBs, but you should keep it as low
as possible for an easier error detecion.

I mportant

Among many other properties, there is a'so another one that allows to define locale that should be
used as the default one.
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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
Locale (p. 126)
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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 18.3. 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 18.4. 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. 92).

* For detailed information about installing JDK see |nstalling Java Development Kit (p. 94).

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 18.5. 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 18.6. 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 18.7. 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
F-0-Q-

S e (o) o

=0

Q'-\v -
=0

RN

]

T3 Navigator I3

T
. New 3
Go Into

Open in Mew Window

Copy
Paste

i

Delete
Move...

Rename...

Import...

L. B

Export...

BE Outl Refresh

An outlin

Close Project

Close Unrelated Projects

Run As
Debug As
Profile As

roperties [2

ety

nfo

] Console [3_\ Problems E Clover - Regex Tester E Clover - Graph tracking ﬂ Clover - Log
#

Value

Team derived false

editable

ry v v v v

true

Restore from Local History... last modified 24 February 2009 15:11:48 il
linbed Falee

PDE Tools (] 1 |

Compare With

& Properties

Figure 18.8. 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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= Properties for WebSiteExam

type filter text

Resource
Builders
Java Build Path

[ Java Code Style

[ Java Compiler

[ lava Editor
Javadoc Location
Project References
Run/Debug Settings

Java Build Path

=)

»

4
4
q

[ Source | == Projects | =i Libraries | %; Order and Export
! P

JARs and class folders on the build path:

=4 JRE System Library [jdk1.6.0_14]

Add JARs...
Add External JARs...
Add Variable...
Add Library...
Add Class Folder...

Add External Class Folder...

i

Migrate JAR File...

@

2
=

Cancel

J |

Figure 18.9. 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.

= Properties for WebSiteExam

type filter text

Resource

Builders

Java Build Path

Java Code Style
Java Compiler

Java Editor
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Project References
Run/Debug Settings

Java Build Path

[E=NEECS)

(2 Source | = Projects| =\ Libraries | %; Order and Export |

JARs and class folders on the build path:

dtjar - C\Program Files\Java'jdkl.6.0_14\lib
htmlconverterjar - C:\Program Files\Java'jdkl.6.0_14\li
consolejar - CAProgram Files\Java'jdkl.6.0_14\lib
tools,jar - G\Program Files\Java'jdkl.6.0_14\lib

=i JRE System Library [jdk1.6.0_14]
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Figure 18.10. Adding JDK Jars
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Chapter 19. 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. 338)

These componentsare usually theinitial nodesof 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. 452)

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 datato a
dictionary, or discard the received data. Such nodes are called Writers.

Transformers (p. 566)

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. 643)

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

Job Contral (p. 675)
Job control is a group of components focused on execution and monitoring of various job types. These

components allow running ETL graphs, jobflows and any interpreted scripts. Graphs and jobflows can be
monitored and optionally aborted.

Tip

Note if you cannot see this component category, navigate to Window - Preferences
- CloverETL - Componentsin Palette and tick both checkboxes next to Job Control.

File Operations (p. 733)

File Operations are components meant for manipulating files on the file system - either local or remote (via
FTP). They can also accessfilesin Clover Server sandboxes.

Tip

Note if you cannot see this component category, navigate to Window — Preferences
- CloverETL - Componentsin Palette and tick both checkboxes next to File Operations.

Cluster Components (p. 750)

Thetwo Cluster Components serveto distribute data records among various nodes of aCluster of Clover ETL
Server instances, or to gather these records together.
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Such graphsrun in parallel in a Cluster.
» Data Quality (p. 763)

The Data Quality is a group of components performing various tasks related to quality of your data -
determining information about the data, finding and fixing problems etc.

» Others (p. 779)

The Other s group is a heterogeneous group of components. They can perform different tasks - execute system,
Java, or DB commands; run Clover ETL graphs, or send HTTP requests to a server. Other components of this
group can read from or write to lookup tables, check the key of some dataand 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. 265)

* Some are common to most of them.

Common Properties of Most Components (p. 274)

* Other properties are common to each of the groups:

* Common Properties of Readers (p. 295)

e Common Properties of Writers (p. 308)

» Common Properties of Transformers (p. 319)

* Common Properties of Joiners (p. 322)

« Common Properties of Cluster Components (p. 329)

» Common Properties of Others (p. 330)

¢ Common Properties of Data Quality (p. 331)

For information about these common properties see Part V1I, Components Overview (p. 259).

For information about individual components see Part V111, Component Reference (p. 337).
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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. 99)

Each edge must connect two components.
» Types of Edges (p. 100)
Each edgeis of one of the four types.

» Assigning Metadata to the Edges (p. 101)

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

* Propagating Metadata through the Edges (p. 102)

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

» Colors of the Edges (p. 102)

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

 Debugging the Edges (p. 103)

Each edge can be debugged.

» Edge Memory Allocation (p. 108)

Some edges are more memory-greedy than others. This section contains the explanation.

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 toal,
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 (Transformer s 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 ookupT ableReader Writer, SequenceChecker,
SpeedL imiter) or can be connected (the Executing Components).
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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, anew 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.

If you have already 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, a point 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. You 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 20.1. Selecting the Edge Type

Edges can be set to any of the following types:
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 Direct edge: This type of edge has a buffer in memory, which helps data flow faster. This is the default edge
typefor ETL graphs.

» 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 size is unlimited. It has two buffers, one for reading and one for writing.

» 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. Thisisthe default edge type for jobflows.

» 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 let 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 20.2. 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.
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Figure 20.3. 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 20.4. 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. 103).

2. Select debug data. See Selecting Debug Data (p. 104),

3. View debug data. See Viewing Debug Data (p. 106).

4. Turn off the debug. See Turning Off Debug (p. 108).

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
Property Value
4 Basic
Debug mode
Edge type
Enabled true
Metadata S${META_DIR}/delimited/employees.fmt (id:Metadatal)

4 Advanced
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 20.5. 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)
OrderDate date string byte2basebd (byte)
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 20.6. 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'

Filter expression:

Number of records: From the end

[] Sample recerds before storing

3

P [ ok ][ cancel |

Figure 20.7. 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. {h
Records from #: | 1 | count | 10 v‘
B

Display as:
() Grid
"
@

Figure 20.8. View Data Dialog

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

The records are shown in another View data dialog. This dialog has grid mode. You can sort the records in
any of its columns in ascending or descending order by simply clicking its header. Y ou 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].

B a——
Edit View Hide/Show columns
“# | customerid firstname  lastname addressl address?  city state  zip country
1 1 WQSCIE  AAAGBGUU.. 1628128864 Dell ... MKHPWL SO 74324 us =
2 5 DRMYMX  AAEAUODIEF 2655239848 Dell ... WPBAGWD  TX 93106 us
3 13 OJMTXU  AALUYWE.. 6319446541 Dell ... KPBXCSC LA 14685 us
4 14 DARAQS ~ AANOLPUL.. 6770946523 Dell ... KBACFEQ AL 32670 us
5 17 RAYNQY  AAQDQKVT.. 6554355798 Dell ... ONAHTUE CA 11693 us
6 20 WFPIQO  AARNRIVABZ 9966855545 Dell ... QUIFSXL HI 25184 us
7 il YQOWWY)  AASLMDGL. 3352477572 Dell ... QPXRSML MM 53654 us
8 2 PWGKGT  AASNAZCE.. 2529487001 Dell ... PPCDMTC OR 21464 us
9 PE] XDSRVR  AAUYFQTL.. 8485634093 Dell ... UANGBCM A7 91595 us
10 Eil KYKIWN ~ ABEBBUOL.. 6129438796 Dell ... MODBHPYY  TX 86980 us
1 32 HTATYX ~ ABFWKNCT.. 2006021813 Dell ... LIUFMH] WY 86357 us
12 35 WGKBQE ~ ABHHXZRB.. 92580396047 Dell ... UVULNUT AL 70381 us
13 E:] BSLRYT ~ ABLEUNBYXK 8207401730 Dell ... EYOSQIW GA 81644 us
14 41 NVXUVA  ABLVWOO.. 7591084794 Dell ... YFWACRT RI 61630 us
15 42 MLOZPK ~ ABNGLCWF... 8520497436 Dell ... VIRDBW) FL 35317 us
16 43 TQBGXD  ABNRAIDXCS 16881866704 Dell ... LHEIKTD L 46330 us -
4| I 3
Mumber of loaded records: 1000; Load more...

Figure 20.9. Viewing Data on Debugged Edge

106



Chapter 20. Edges

Note

If records are too big, you will see the[...] mark indicating some data could not be displayed.

If there are too many records, you will see the Load more... blue text below the grid. Clicking
it, a new chunk of records is added behind the currently displayed ones. This is especially useful
when observing records while your graph is still running - they are loaded on your click asthey are
produced by graph's transformations.

Above the grid, there are three labels: Edit, View, Hide/Show columns.

By clicking the Hide/Show columns label, you can select which columns should be displayed: all, none, only
selected. Y ou can select any option by clicking.

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

(=1 TN Hide/Show columns
Show all Ctrl+a
# Hide all doyeelD | OrderDate RequiredDate ShippedDate Shipvia ~ Freight
1 v E 04.07.1996 00:... 01.08.1996 00.... 16.07.199500:... 3 32
2 OrderD 05.07.1996 00:... 16.08.1996 00:... 10.07. 1996 00:... 1 12
3 v 08.07.1996 00:...  05.08.1996 00:... 12.07.199600:.. 2 66
4 v CustomerID 08.07.199500:... 05.08.199600:... 15.07.199600:.. 1 41
5 w EmployeelD 09.07.1996 00:...  06.08.1996 00:... 11.07.1996 00:... 2 51
[ w OrderDate 10.07.1996 00:...  24.07.199600:...  16.07.199600:... 2 58
7 v RequiredDate 11.07.199500:... 08.08.19%600:... 23.07.19%00:.. 2 23
8 ShippedDate 12.07.1996 00:...  09.08.1996 00:... 15.07.1996 00:... 3 148
3 v Shippedta 15.07.1996 00:...  12.08.199600:..,  17.07.199600:.. 2 14
10 w Shipiia 16.07.1995 00:... 13.08.199600:... 22.07.199500:.. 3 82
w Freight
v Shiphame
< v ShipAddress >
Number of ¢ ¥ SPIPCItY
« ShipRegion
w ShipPostalCode
w ShipCountry

Figure 20.10. 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 isthe last processed.

= View record =HRCE X
Edit  View

Field Value

OrderD 10248

CustomerlD VINET

EmployeelD 5

OrderDate 04.07.1996

I' RequiredDate 01.08.1936
ShippedDate 16.07.1996

ShipVia El

Freight 32

ShipName Wins et alcools Chevalier

ShipAddress 59 rue de I'Abbaye I
ShipCity Reims

ShipRegion

ShipPostalCede 51100
ShipCountry France

| o= -

Figure 20.11. 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.
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» Another option opens the Find dialog. First of al, this wizard contains atext 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 cells that meet the expression completely will be highlighted. If you check the
Regular expression checkbox, the expression you have typed into the text area will be used as a regular
expression (p. 964). You can aso decide whether you want to search some expression in the direction of
rows or columns. You can also select what column it will be searched in: all, only visible, one column from
the list. And, as the last option, you can select whether you want to find all cells that meet some criterion or
only one of the cells.

]

2 Find

Search for Find
Find all

Match case
Entire cells
Regular expression

Search direction @ Rows

Columns

Columns
All -
Visible
E3
OrderlD
CustomerlD 2

L

Figure 20.12. Find Dialog

» Asthelast option, you can copy some of your records or apart of arecord. Y ou need to sel ect whether you want
to copy either the entire record (either to string, or as arecord - in this last 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 &J

Record toString

Delimiter:

@ Field OrderD =

OrderD -
CustomerlD
[0k crioyeen

OrderDate

Figure 20.13. 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 al
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.

Edge Memory Allocation

Manipulating large volumes of datain asingle record is always an issue. In CloverETL Designer, sending big
data along graph edges means this:

» Whenever there is a need to carry many MBs of data between two components in a single record, the edge
connecting them expands its capacity. Thisisreferred to as dynamic memory allocation.

« If you have acomplicated ETL scenario with some sections transferring huge data then only the edgesin these
sections will use dynamic memory alocation. The other edges retain low memory requirements.
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» Anedgewhich has carried abig record before and allocated more memory for itself will not 'shrink’ back again.
It consumes bigger amount of memory till your graph execution is finished.

By default, the maximum size of arecord sent along an edge is 32 MB. Thisvalue can be increased, theoretically,
up to tens of MBs by setting the Recor d. RECORD LI M T_SI ZE property (Changing Default CloverETL
Settings (p. 88)). Record. FI ELD LI M T_SI ZE can aso be 32 MB by default. Naturally, al fields in total
cannot use more memory than Recor d. RECORD LI M T_SI ZE.

Thereisno harm in increasing Recor d. RECORD LI M T_SI ZE to whatever size you want. The only reason
for keeping it smaller is an early error detection. For instance, if you start appending to a string field and forget
to reset record (after each record), the field size can break the limits.

Note
LY

Let us look alittle deeper into what happens in the memory. Initialy, a record starts with 64k of
memory allocated to it. If there is a need to transfer huge data, its size can dynamically grow up to
thevalue of Recor d. RECORD_LI M T_SI ZE. If you ever wondered how much memory arecord
could consume, then the answer is<64k; Record. RECORD LI M T_SI ZE>.

In your ETL graph, edges which are more 'memory greedy' ook like regular edges. They have no special visua
effects.

Measuring and Estimating Edge Memory Demands

You can turn on a real-time overview of how much memory your edges and even components consume while

agraph is running. To do this, navigate to Window - Preferences. Then you need to expand CloverETL and
select Tracking. In the pane, click New..., select Used Memory and confirm. Y ou will get a new column of the
Clover - Graph Tracking tab, see Figure 10.18, Clover - Graph Tracking Tab (p. 46).

To estimate how memory-greedy your graph is even before executing it, consult the table below (note:
computations are simplified). In general, a graph's memory demands depend on the input data, components used
and edge types. In this place, we contribute to understanding the last one. See how much memory approx. your
graph takes before its execution and to what extent memory demands can rise:

Table 20.1. Memory Demands per Edge Type

Edgetype Initial Maximum

Direct 576 kB 9RIS 96 MB 3RLS
Buffered 1344 kB 21 RIS 96 MB 3RLS
Phase 128 kB 2RIS 64 MB 2RLS
Direct Fast Propagate 256 kB 4ARIS™ 128 MB 4RLS

* ... 4isthe number of buffers and it can be changed. In general, buffers memory can rise up to RLS* (number
of buffers)

Legend:
RIS=Recor d. RECORD | NI TI AL_SI ZE = 64 kB (by default)

RLS=Recor d. RECORD LI M T_SI ZE = 32 MB (by default)
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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. 111).

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

» Date and Time Format (p. 113)

* Numeric Format (p. 120)
e Locde (p. 126)
Some of the components may also use the Autofilling functionality in M etadata.

See Autofilling Functions (p. 131).

Each metadata can be created as:
 Internal: SeeInternal Metadata (p. 133).
Internal metadata can be:

e Externalized: See Externalizing Internal Metadata (p. 134).

e Exported: See Exporting Internal Metadata (p. 135).
» External (shared): See External (Shared) Metadata (p. 136).

External (shared) metadata can be:

e Linked tothe graph: See Linking External (Shared) Metadata (p. 136).

« Internalized: See Internalizing External (Shared) Metadata (p. 137).

Metadata can be created from:

» Flat file: See Extracting Metadata from a Flat File (p. 138).

o XLS(X) file: See Extracting Metadata from an XL S(X) File (p. 143).

» DBasefile: See Extracting Metadata from a DBase File (p. 149).

» Database: See Extracting Metadata from a Database (p. 145).

* By user: See Creating Metadata by User (p. 149).

» LotusNotes: See Extracting Metadata from L otus Notes (p. 149).

» Cobol Copybook

* Merging existing metadata: See the section called “Merging existing metadata” (p. 151).

M etadata can also be created dynamically or read from remote sources:

» Dynamic metadata: See Dynamic Metadata (p. 152).

» Read from special sources: See Reading Metadata from Special Sources (p. 153).
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M etadata editor is described in Metadata Editor (p. 156).

For detailed information about changing or defining delimiters in del i mi t ed or m xed record types see
Changing and Defining Delimiters (p. 163).

Metadata can also be edited in its source code. See Editing M etadata in the Source Code (p. 167).

M etadata can serve asasource for creating a database table. See Create Database Table from Metadata (p. 154).

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:

e DataTypesin Metadata (p. 111)

» DataTypesin CTL (p. 833) for CTL1

« DataTypesin CTL2 (p. 894) for CTL2

Data Types in Metadata

Following are the types of record fields used in metadata:

Table 21.1. Data Types in Metadata

Datatype Size® Range or values Default value
boolean Represents 1 bit. Its size is not{true |fal se|1]0 false|O
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 decimal dot. Default
\2/)al3L)m are12 and 2, respectively.)
integer 32 bits ? From Integer. MN VALUE to|0
I nt eger. MAX_VALUE (according to
the Java integer data type): From -23
to 2°-1. 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 | .
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Datatype Size® Range or values Default value

number 64 bits 2 Negative values are from -(2-2°%).21%%%(0. 0
to -2 another value is 0, and positive
values are from 27107 to (2-2°%).219%,
Three specia values: NaN, - I nfinity,
and | nfi ni ty aredefined.

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 more than MAX_RECORD_SI ZE
of bytes, see Chapter 18, Advanced

Topics (p. 85).

L egend:

1): Any date can be parsed and formatted using date and time format pattern. See Date and Time Format (p. 113).
Parsing and formatting can also be influenced by locale. See Locale (p. 126).

2): Any numeric data type can be parsed and formatted using numeric format pattern. See Numeric
Format (p. 120). Parsing and formatting may also be influenced by locale. See Locale (p. 126).

3): The default length and scale of a decinmal ae 12 and 2, respectively.
These default values of DECIMAL_LENGTH and DECIMAL_SCALE are contained in the
org.jetel.data.defaul t Properti 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 18, Advanced Topics (p. 85)). 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. 833) for CTL1 or Data Typesin CTL2 (p. 894) for CTL2.

Record Types

Each record is of one of the following three types:

» Delimited. This s 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 typeis the 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 Date and Time
Format (p. 113).

Parsing and formatting can also be influenced by locale (names of months, order of day or month information,
etc.). See Locae (p. 126).

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

format pattern. See Numeric Format (p. 120).

Parsing and formatting can also be influenced by locae (e.g., decimal dot or decimal comma, etc.). See
Locale (p. 126).

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

Format (p. 124).

. Any string data type can be parsed using string format pattern. See String Format (p. 125).

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. 88).

Date 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 21.2. 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 21.3. 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 21.4. 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 21.5. 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 21.6. 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 21.7. 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
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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. 111)

e For CTL1:

Data Typesin CTL (p. 833)

e For CTL2:

Data Typesin CTL2 (p. 894)

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

» Conversion Functions (p. 862)

» Date Functions (p. 867)
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* String Functions (p. 874)
For CTL2:

» Conversion Functions (p. 923)

» Date Functions (p. 930)

* String Functions (p. 936)
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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 21.8. 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 21.9. 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 21.10. 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 21.11. 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 21.12. 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 21.13. 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. 342) 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 (p. 964) that allows or prohibits parsing of a string.
Example 21.1. 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. 126) for more information.

Strings can also be influenced by L ocale sensitivity. See Locale Sensitivity (p. 130).

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. 88)

* 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 21.2. 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. 121).

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 21.14. 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

128



Chapter 21. Metadata

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

Thereisaset of functions you can use to fill records with some special, pre-defined values (e.g. name of thefile
you are reading, size of the data source etc.). These functions are available in M etadata editor - Details pane

- Advanced properties

Thefollowing 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 special case of t r ue autofilling value in MultiL evelReader component.

def aul t _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 . This function 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_r ow_count . This function 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 O 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.

met adat a_r ow_count . This function counts the records of al 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) with integer numbers sequentially. 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.

met adat a_sour ce_r ow_count . Thisfunction counts the 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.

sour ce_ti nmest anp. 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.

sour ce_si ze. Thisfunction 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_t i mest anp. Thisfunctionfillsthe specified record fields of date datatype with thetimewhen individual
records are read.

reader _ti mest 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.
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» 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.

» sheet nane. Thisfunction fills the specified record fields of string data type with name of the sheet of input
XLS(X) filefromwhich datarecordsareread. It can be used by SpreadsheetDataReader and XL SDataReader
components only.
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Internal Metadata

Asmentioned above, internal metadata are part of agraph, they are containedinit and can be seeninits sourcetab.

Creating Internal Metadata

Internal metadata can be created in the following ways:
» Outline

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.

* Graph Editor — Edge

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.

» Graph Editor — Component

To create metadata using a component, first fill in the required properties. After that, right click on the
component and select Extract metadata.

Creating Internal Metadata: Outline or Edge

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 xls(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.
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Figure 21.1. Creating Internal Metadata in the Outline Pane
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Figure 21.2. Creating Internal Metadata on the Edge

Creating Internal Metadata: Component

Many readers and writers allow to extract metadata with the use of the components' properties. Based on atype
of the component, the metadata are extracted from afile, database table, or other sources.

Supported components: Universal DataReader, Parallel Reader, DBInputTable, XL SDataReader, DBFDataReader,
LotusReader, UniversalDataWriter, DBOutputTable, XLSDataWriter, DBFDataWriter, LotusWriter,
DB2DataWriter,  InfobrightDatawriter,  InformixDataWriter, MSSQLDataWriter, MysglDataWriter,
OracleDatawriter, PostgreSQL DataWriter.

The Extract metadata context menu is available only if the required file, connection or database properties are
set on the component.

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).

You 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 same location,
already linked, the newly created external (shared) metadata file appears. The same metadata file appears in 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 met 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.
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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.

Exporting Internal Metadata

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 externa (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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Figure 21.3. Externalizing and/or Exporting Internal Metadata
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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 21.5. 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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Figure 21.6. Internalizing External (Shared) Metadata
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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 Recor d type options aswell. The default Encoding is| SO 8859- 1 and

the default Record typeisdel i mi t ed.

If the fields 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 the filg, its contents will be displayed in the I nput file pane. See below:

T S S o)

Flat file
Select flat file to impart from

File: CifUsers/cloveruser/Desktopfeclipsefuarkspace/simpleExamples/data-in/delimited/employees.dat
Optians

Encoding  |150-0859-1 -
Record type {Dellm\ted 'I

Input file

L"Davolio”;"Nancy”;"Sales Representative";"Ms,";8/12/1968 0:00:00;1/5/1992 0:00; UU SUT 20th Awe, EApt, A" " Seattle”;"WA";"98122" " USA", "(206) 503-9857""3467" =~

y ?22 Moss Bay Blvd.";
Is.” 3[I.fEf’1963 IH [I[l [I[l 1[4!1992 0: UU UU 722 Moss Bay Bhed, ")
rs.";

-3;"Leverling2";
4;"Peacock"

10;"Kingl";"Robert";"Sales Representative”;

-7;"King2";"Robert";"Sales Representative”;"Mr,
8:;"Callahan”;"Laura";"Inside Sales Coordinator”;
9;"Dodsworth”;"Anne";"Sales Representative";"Ms

/771969 0:00:00;15/11/1994 0:00:00;"T Houndstooth Rd,
2;"Davalin”;"Mancy";"Sales Representative”;"Ms.";8/12/1968 0:00:00;1/5/1992 0:00: 507 - 20th Awe, EApt, 247" Seatt]
11;"Fuller”;"Sndre ce President, Sales”; 19/2/1952 0:00:00; 14781992 0:00:00;"908 W, Capital Way";"Tacoma";
12;"Leverling”;"Janet";"Sales Representative”;"Ms,";30/8/1963 0:00:00;1/4/1992 0:00:00;"722 Mass Bay Blv d'
13;"Leverling2";"Janet";"Sales Representative”;"Ms,";30/8/1963 0:00:00;1/4/1992 0:00:00;"722 Moss Bay Blvd.";"Kirkland";"4/8","98033";

98401 "USA""(206) 555-9482";"3457"
(206} 555-34 53"
SA""(206) 530-3412";"3305";;"

€ .

Figure 21.7. Extracting Metadata from Delimited Flat File

138



Chapter 21. Metadata

: 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 21.8. 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. 156). 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. 156).

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. 111).

Thisthird paneis different between Delimited and Fixed Length files. See:
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» Extracting Metadata from Delimited Files (p. 140)

 Extracting Metadata from Fixed Length Files (p. 142)

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:

B ==

Metadata editor
Edit metadata properties

| DShuwwh\tespace chars B

150-8859-1 - Delimiter: Semicelon 2" = Quote char: ~ [ Extract names MNormalize names g

F...  Field2 Field3 Field4 FieldS Fields Field7 Fields

1 "Davolio™ "Nancy" "Sales Representative” "M=s." 8/12/1968 0:00:00 1/5/1992 0:00:00 "507 - 20th Ave. E.BApt. 2A"
-2 "Fuller™ "Andrew" "Vice President, Sales™ "Dr." 19/2/1952 0:00:00 14/8/1992 0:00:00 "908 W. Capital Way"

3 "Leverling™ "Janec™ "Sales Representative™ "Ms." 30/8/1963 0:00:00 1/4/1992 0:00:00 "722 Moss Bay Blwd."

-3 "Leverling2" "Janet" "Sales Representative” "M=s." 30/8/1963 0:00:00 1/4/1992 0:00:00 "722 Moss Bay Blvwd."

4 "Peacock" "Margaret”™ "S5ales Representative” "Mrs." 18/9/1958 0:00:00 3/5/1993 0:00:00 "4110 Old Redmond Rd."™

-5 "Buchanan™ "Steven" "Sales Manager" Hr. " 4/3/1955 0:00:00 17/10/1993 0:00:00 "14 Garretc Hill"

& "Suyama" "Michael™ "Sales Representative” "Hr. " 2/7/1863 0:00:00 17/10/1993 0:00:00 "Coventry HouseMiner Rd.™

T "King" "Robert" "Sales Representative” "Mr." 29/5/1960 0:00:00 2/1/1994 0:00:00 "Edgeham Hollow Winchester W
10 "Kingl™ "Roberc" "Sales Representative™ Hr. " 29/5/1960 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 K
1 1t b

Lines of input file for preview: 10

1;"Davolio™;"Nancy”;"Sales Representative™;"Ms.":8/12/1868 0:00:00;1/5/1992 0:00:00;"507 - 20th Ave. E.Apt. 2A";"Seattle”;"W « 0
-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;1/4/1892 0:00:00;"722 Moss Bay Blwd.";"Kirkland";"WA" r
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;17/10/1993 0:00:00;"14 Garrett Hill";"London";:"SW1 8JR":"UK";
6;"Suyama™; "Michael"”;"Sales Representative”;"Mr.";2/7/1863 0:00:00;17/10/1993 0:00:00;"Coventry HouseMiner Rd.";"London";;"E

l [ r

@ Next > Finish | [ Cancel

Figure 21.9. Setting Up Delimited Metadata

Y ou 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 thefile asit has been parsed in the pane below.

The Nor malize names option allows 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 asa single
". 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

141



Chapter 21. Metadata

Extracting Metadata from Fixed Length Files

If you expand the pane in the middle to the whole wizard window, you will see the following:

S vemw

Metadata

Create or edit metadata

150-8850-1 hd Keep line width Hint: Drag table header column edges to change the size of fields &

Fiel

B
Rename... ) : .
1 874¢ X A. 2433 Bailey Road TlaxiacOaxacal5057Mexic30 2
2 8747 ResEs ck I. 22195 Dewing Rvenue Sooks BC 17172Canad10l 2
3 8747 Retype... 7640 First Ave. IssaquaWi 73980USE 21 65
4 8750 Split column el J. 337 Tosca Way BurnabyBC T46T74Canad92 9
5 8751 8668 Via Neruda Novato CA 57355U5A 42 3
Merge celumn
13 8751 T F. 1619 5tillman Court LynnwooWA 90732U05R 75 3
7 8753 Add column ca 2860 D Mt. Hood Circle TlaxiacOaxacal334dMexic30 5
33 8753 Add columns... H. 6064 Brodia Court San AndDF 12942MexiclOe 4
L] B754 Remove column a C. 7560 Treea Drive RichmonBC 17256Canad90 &
10 875687116805 anz Darren M. 1018 Kenwal Rd. Lake C=CR B2017USA 64 8
4 1 +

Lines of input file for preview: 10

@ Next > Finish | [ Cancel

Figure 21.10. Setting Up Fixed Length Metadata

Y ou must specify the sizes of each field (Resize). You may also 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

If you want to extract metadatafrom an XL S(X) file, right-click M etadata (in Outline) and select New — Extract
from XL S(X) file.

Tip

Equally, you can drag an XL Sfilefrom the Navigator areaand drop it on M etadatain the Outline.
Thiswill also bring the extracting wizard described below.

A =
Extract metadata from an Excel XL5(X) spreadsheet

Pick a file you want to extract metadata from (Excel xls or xlsx), select cells that represent the headers of your data
and hit Mark selection as field(s).

File URL S{DATAIN_DIR}/excel-types-nocurrency xlsx Browse

Encryption password

Mark selection as field(s [#] Data contains headers 7] Extract formats

C |p | |F |6 | H + | Properties
1 \ | =| [Globsl[Selected cells
2 | 3600Ke} 5.¢e.20057 530i.dop.]  10,00%! T00]  500E-00 Name Value
3 | 200K Le.1970 1ld.odp.  580% 150 LOOEX0L Cells AL
T4 | -BSTKE 5761918 120.dop.  000% 500 500E01 Dsta offset 1
5 | 25000K¢ 6.pr.2012 125.dop.  -56,00% 230 000E<00
6 | S0000KE B.1e.2000 1dZ.dop. 1000,00% 568 680E-04
7| 5600.0Ke ©.pr.2050 120.dop. 12000,00% 000  960E0L
8 | 855.0KE 9.7fi2020 120.dop.  589% 050 412602
9 | -2500K¢ 14.1.2000 123.0dp.  33690% 398 23301
0| 00 2..1985 450.dop.  200% 12356  BIGE01 _
“7 m L
Listl | List2 | List3 d il >
? Back [ Met> |[  Finsh || cancel |

Figure 21.11. Extract Metadata from Excel Spreadsheet Wizard
In thiswizard:

» Browsefor the desired XLSfile and click OK.

Decide about the orientation of the source data. In Properties — Global - Orientation you can switch between
Vertical processing (row by row) or Horizontal processing (column by column).

 Select cellsrepresenting the header of your data. Y ou can do that by clicking awhole Excel row/column, clicking
and drawing a selection area, Ctrl-clicking or Shift-clicking cells just like you would do in Excel. By default,
the first row is selected.

» Click Mark selection as fields. Cells you have selected will change colour and will be considered metadata
fieldsfrom now on. If you change your mind, click aselected cell and click Clear to not extract metadatafromiit.

* For each field, you need to specify acell providing a sample value. The wizard then derives the corresponding
metadata type from it. By default, a cell just underneath a marked cell is selected (notice its dashed border),
see below. In the figure, 'Percent’ will become the field name while '10,00%' determines the field type (which
would bel ong inthiscase). To change the areawhere sample values are taken from, adjust Data offest (more

on that below). 1. 1%
Asfor colours: orange cells form the header, yellow ones indicate the beginning of the area data is taken from.

Optional tasks you can do in this dialog:
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» Typein Encrpytion password if the source fileislocked. Be sure to type the password exactly asit should be,
including correct letter case or specia characters.

» Data contains headers - cells marked for field extraction will be considered headers. Data type and format is
extracted from cells below the marked ones - with respect to the current Data offset.

» Extract formats - for each field, its Format property will get populated with a pattern corresponding to the

sample data. Thisformat pattern will appear in the next step of thewizard, in Property — Advanced — Format
as e.g. #0.00%. See Numeric Format (p. 120) for more information.

Field: Percent

Property Value
4 Basic
Name Percent
Label Percent
Type long
Delimiter
Size
Nullable
Default
Description
4 Advanced
Format #0.00%
Locale
Null value
Autofilling
Shift
EOF as delimiter

Figure 21.12. Format Extracted from Spreadsheet Cell

,- Caution

The format extracted from metadata has nothing to do with Format field in the section called
“ SpreadsheetDataReader” (p. 400) Format field is an extra metadata field holding the Excel
format of a particular cell (asastring).

» Adjust Data offset (in the right-hand Properties pane, Selected cellstab). In metadata, data offset determines
where data types are guessed from. Basically, its value represents 'a number of rows (in vertical mode) or
columns (in horizontal mode) to be omitted'. By default, data offset is 1 (‘data beginning in the following
row"). Click the spinner 1 in the Valuefield to adjust data offset smoothly. Notice how modifying data offet is
visualised in the sheet preview - you can see the ‘'omitted' rows change colour.

As afina step, click either OK (when creating internal metadata), or Next, select location (et a, by default)
and type a hame (when creating external/shared metadata). The . f mt extension will be added to the metadata
name automatically.
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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.

Inadditiontothis, if you want to extract internal metadata from a database, you can al so right-click any connection
item in the Outline pane and select New metadata — Extract from database.

—
= CloverETL - ExtExamples/graph/graphDBUnlaad2.grf - Eclipse SDK =
File Edit CloverETL Navigate Search Project Run Window Help
Ci~ F-O-Qr AR e O ~ [ | £ CloverETL
| £l 2s dmnl | HE R 2| 5 M| &) Java
5 Navigator I3 Edit bgregateUnsort (ﬂ graphDBUnload.grf (E graphDBUnload2.grf E2 ¢! =0
I
il
New metadata 3 ‘ |Ey  Extract from database —
54 graphl - ' N
(1 graph Undo [* a4 b g .
3
& geeph =k NPUT outeuT
&4 graphl
[ graphl [ Copy
& graphl o cut
3 grapn ) Paste
3 grapht =
KA it & Delete
4| 1
— Connections 3
o= Qutline &7 :
@] Browse database
» & Components| . .
» & Metadata Internalize connection
4 [[j) Connections T
S{CONN_Grmegrps [T GrEph | i Source|
> &1 Parameters
20 Sequences = Properties 2 = Console} B Problemﬂ EA CloverETL - Reg} B4 CloverETL - Graw 54 CloverETL- Log| = 8
Lookups 3 ~
Motes
Property Yalue |~
Custom |E
type JDBC m
Commen
NR confin file SICONN DRV nnctare cfn ke
4 1 | o] [ +
o

Figure 21.13. Extracting Internal Metadata from a Database

After each of these three options, a Database Connection wizard opens.
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Database connection E

Define database connection

Basic| Advanced |

Connection [ ${CONN_DIR}/Oracle_Clover.cfg (id:Connectiond) = | [ Load from ile

MName Oracle_Clover
User Johnny
Password sesassaneee [ Enerypt password

URL Jjdbcioraclesthin:@hostname152Liorcl
JNDI

JDBC specific [Dracle ']

Available drivers

@ Derby

@ Firebird

(@ Generic ODBC

@ Microsoft Access
@ Microsoft SQL Server
© MysqQL

@ Oracle

(@ PostgreSQL

@ sQlite

@ Sybase
4 [ 3

Validate connection

0 & @ o4

@ [ Einish i [ Cancel

Figure 21.14. Database Connection Wizard

Inorder 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. Once it 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.

*“
‘ Browse database
; Browse database
Database schema
MName Type il
|+ information_schema [
| pg_catslog
4 public
i a00
¢ 2001
¢ al00Lmy
> al0incremental -
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
Generate | | Validate View [ Regular expression l Reset I
Query
-
« 3
@ [ ok ][ cancel

Figure 21.15. 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 21.16. 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. 154)

» 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.

Locate the file from which you want to extract metadata. The file will open in the following editor:

B ey
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 14.00000 1200000 000000
10248.00000 4200000 9.80000 10.00000 0.00000
10248.00000 7200000 34.80000 500000 000000 .

~ :

Figure 21.17. 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 all that has been described above.

For more detailed information see M etadata Editor (p. 156).

Once you have done all 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 it will be added to the file
automatically.

Extracting Metadata from Lotus Notes

For Lotus Notes components (see LotusReader (p. 387) LotusWriter (p. 503)for further info) it is required

to provide metadata for Lotus data you will be working with. The L otusReader component needs metadata to
properly read datafrom Lotus views. M etadata describes how many columnsthereisin aview and assigns names
and typesto the columns. The L otusWriter component uses metadata to determine the types of written datafields.

Metadata can be obtained from Lotus views either as interna or externa metadata. See sections Internal
Metadata (p. 133) and External (Shared) Metadata (p. 136) 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 21.18. 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 25, Lotus Connections (p. 190) 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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= - [
Metadata editor
Edit metadata properties

& | Show whitespace chars
W # Name Type Delimiter “ || Field: Review_Status
1 Record: Review_Status  delimited ;
o 150 string = Property Value i
2 status string Basic
3 M string Name Review_Status
4 49 string Type delimited
5  Topic string Record delimite \n il
6 Created Rv strinn X e o
Filter: -
Selected field is valid
S0 44 49 Topic Created... Reviewer Due =
0.0 *Not submitted for review subject1295348141773 (Pavel N...  subject1295348141773  Pavel N... E
00 *Not submitted for review subjectl 295348192139 (Pavel N...  subjectl295348192139  Pavel N...
0.0 *Not submitted for review subjectl295348353701 (Pavel N..  subjectl295348353701  Pavel N...
0.0 *Not submitted for review subject1295348607976 (Pavel N...  subject1295348607976  Pavel N... -
Rows in preview: 10
Y o | 3
'\2,‘ < Back Mext > Finish | | Cancel

Figure 21.19. 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.

Merging existing metadata

Y ou can create new metadata by combining two or more existing metadata into one new metadata object. Fields
and their settings are copied from the selected sources into the new metadata.

Conflicting field names are resolved either:

» automatically - two options: only the first field is taken; or duplicates are renamed (in away likefiel d_1,
field 2etc)

» manually, which is the second step of this wizard

The Merge metadata dialog |ets you choose which metadata and which fields will go into the result. You can
invoke the dialog:

1. In Outline, right-click two or more existing metadata.

OR

Metadata — New Metadata — Merge existing
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OR
Right click an edge and click New metadata.
2. Click Merge metadata... (M erge existing)

3. Youwill continuein atwo-step wizard. Initsfirst step, you manage all fields of the metadata you have selected.
Select only those you want to include in the final merger (they are highlighted in bold):

e

Merge metadata E

(1) Fields with a same name found in the selection. Conflicting fields will be renamed.

Mame of merged metadata: recordMame3

Select metadata or fields to merge:

Field Type Label Nullable Format Locale Description
4 [[] @ employee

@ emplD string

[ firstName string

lastName string

[[]  jobID string

salary integer
a [[] @ empBenef

@ emplD string

car string car

= mobilephone string mobilephone

Conflicting field names: emplID

Select one of the following options to resolve the conflict:
(2 Include first occurrence enly

(@ Rename fields with conflicting names

() Do not resolve conflicting names - [ will resolve them manually.

@ < Back Net> |[ Fnish ][ concel

Figure 21.20. Merging two metadata - conflicts can be resolved in one of the three ways (notice radio
buttons at the bottom).

4. Click Next to review merged metadata or Finish to createit instantly.

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 metadatadefined 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"
sqgl 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 meta datafrom 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 | atter clause should be added to the query
which aready contains” wher e ... " expression. Thisway only metadata are extracted and no datawill beread.
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Remember that such metadata are generated dynamically at runtime only. Its fields cannot be viewed or modified
in metadata editor in Clover ETL Designer.

Note
v

It is highly recommended you skip the checkConf i g method whenever dynamic metadata is
used. To do that, add - ski pcheckconf i g among program arguments. See Program and VM

Arguments (p. 85).

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 afi | 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:

<Metadata fil eURL="zip: (${ META_DI R\ del i m t ed. zi p) #del i nm t ed/ enpl oyees. fnt"
i d="Met adat a0"/ >

or:

<Metadata fil eURL="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.

= IR s

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 21.21. 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 22, Database
Connections (p. 171). Such database table will be created.

Note

If multiple SQL types are listed, actua syntax depends on particular metadata (size for fixed-length
field, length, scale, etc.).
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Table 21.15. CloverETL-to-SQL Data Types Transformation Table (Part 1)

DB type DB2 & Derhy Firebird I nformix
Clover type
boolean SMALLINT CHAR(D) BOOLEAN BOOLEAN BIT
VARCHAR(80) [CHAR(80) BINARY? BYTE VARBINARY (80
FOR BIT DATA
byte
CHAR(n) FOR|CHAR(n) BINARY (n)
BIT DATA
VARCHAR(80) [CHAR(80) BINARY? BYTE VARBINARY (80
FOR BIT DATA
cbyte
CHAR(n) FOR|[CHAR(n) BINARY (n)
BIT DATA
TIMESTAMP  |TIMESTAMP  |TIMESTAMP? [DATETIME DATETIME
YEAR TO
SECOND
DATE DATE DATE
date
TIME DATETIME TIME
HOUR TO
SECOND
DECIMAL DECIMAL DECIMALP DECIMAL DECIMAL
decimal DECIMAL (p) DECIMAL(p) DECIMAL (p) DECIMAL(p)
DECIMAL(p,s) |DECIMAL(p,s) DECIMAL(p,s) |DECIMAL(p,9)
integer INTEGER INTEGER INT INTEGER INT
long BIGINT BIGINT BIGINT INT8 BIGINT
number DOUBLE FLOAT DOUBLE FLOAT FLOAT
ari VARCHAR(80) [VARCHAR(80) |STRING VARCHAR(80) [VARCHAR(80)
rin
9 CHAR(n) CHAR(n) CHAR(n) CHAR(n)

8Available from version 0.8.0 of Hive
bAvailable from version 0.11.0 of Hive

Table 21.16. CloverETL-to-SQL Data Types Transformation Table (Part I1)

DB type MSSQL M SSQL MySQL Oracle Pervasive
Clover type 2000-2005 2008
boolean BIT BIT TINYINT(2) SMALLINT BIT
VARBINARY (80) VARBINARY (80) VARBINARY (8DRAW(80) LONGVARBINARY (80)
byte BINARY (n) BINARY (n) BINARY (n) RAW(n) BINARY (n)
chyte VARBINARY (80) VARBINARY (80) VARBINARY (8DRAW(80) LONGVARBINARY (80)
BINARY (n) BINARY (n) BINARY (n) RAW(n) BINARY (n)
DATETIME DATETIME DATETIME TIMESTAMP  |TIMESTAMP
date DATE YEAR DATE DATE
TIME DATE TIME
TIME
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DB type M SSQL M SSQL MySQL Oracle Pervasive
Clover type 2000-2005 2008

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 INT INT INT INTEGER INTEGER

long BIGINT BIGINT BIGINT NUMBER(11,0) |BIGINT

number FLOAT FLOAT DOUBLE FLOAT DOUBLE

sring VARCHAR(80) [VARCHAR(80) |VARCHAR(80) [VARCHAR2(80) [VARCHAR2(80)
CHAR(n) CHAR(n) CHAR(N) CHAR(n) CHAR(n)

Table 21.17. CloverETL-to-SQL Data Types Transformation Table (Part Ill)

DB type PostgreSQL SQLite Sybase Generic
Clover type
boolean BOOLEAN BOOLEAN BIT BOOLEAN
byte BYTEA VARBINARY (80) |VARBINARY(80) |VARBINARY (80)
VARBINARY (80) |BINARY(n) BINARY (n)
chyte BYTEA VARBINARY(80) |VARBINARY(80) |VARBINARY (80)
BINARY (n) BINARY (n) BINARY (n)
TIMESTAMP TIMESTAMP DATETIME TIMESTAMP
DATE DATE DATE DATE
date TIME TIME TIME TIME
NUMERIC DECIMAL DECIMAL DECIMAL
decimal NUMERIC(p) DECIMAL (p) DECIMAL (p) DECIMAL (p)
NUMERIC(p,9) DECIMAL(p,s) DECIMAL(p,s) DECIMAL(p,s)
integer INTEGER INTEGER INT INTEGER
long BIGINT BIGINT BIGINT BIGINT
number REAL NUMERIC FLOAT FLOAT
ring VARCHAR(80) VARCHAR(80) VARCHAR(80) VARCHAR(80)
CHAR(n) CHAR(n) CHAR(n) CHAR(n)

Revised: 2013-02-18

Metadata Editor

Metadata editor isavisual tool for editing metadata.

Opening Metadata Editor

M etadata Editor opens during creation of metadata from flat file (the two upper panes), database or when you

create metadata by hand.

You can also open M etadata Editor to edit any existing metadata.
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* 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 metadatafile 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 already know how to open M etadata Editor. For information you can see Opening M etadata
Editor (p. 156).

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:

* On the left side of the dialog, 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. 159) for more detailed information.

» That on theright will be called the Details pane.

See Details Pane (p. 160) 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 awhole 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. 161) for more detailed information.
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« If another row is selected, details about selected field are displayed in the Details pane.

See Field Details (p. 162) for more detailed information.

Note
LY

Default values of some properties are printed in gray text.

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.

[ Edit external metadata ‘ =& = ‘
Modifications of the metadata will be stored in the metadata configuration file ﬂ
External metadata: C:/workspace-runtime/CompanyTransactionsTutorial-opensource/meta/Customers.fmt
< ‘ =) of || Show whitespace chars
| MName Type Delimiter  Label Field: Firstnarne
= | al Record: Customers delimited
— i Propel Value i
- 1 1D integer p "t)‘
& 2 Surname Basic
i 3 Firstname Firstname Name Firstname
4L 4 BirthDate Label Firstname 1
=4 Type } string 1
Container type
Delimiter
Size
Nullable
Default
Description
Advanced
¢l m b Format <
Filter: ® L
Selected field is valid
Attached preview: 150-8859-1 V" Bmwsem] Remove
=
@ o) [

Figure 21.22. Metadata Editor for a Delimited File
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[7 Edit external metadata [=[E=] = |
Modifications of the metadata will be stored in the metadata configuration file ﬂ
External metadata: C:/workspace-runtime/CompanyTransactionsTuterial-opensource/meta/CustomersFixed. fmt
fe ‘ B of [Z] Show whitespace chars
+ | Name Type Size Label Field: BithDate
=l al Record: CustornersFixed  fixed
Z 1 1D integer 10 Property Value
= 2 Surname Basic
i 3 Firstname MName BithDate
4  BithDate BithDate Label BithDate
Type date
Container type
Delimiter
Size 10
Mullable
Default
Description
Advanced
(?) Format
Locale en.GB
Mull value
Autofilling
Shift
« [ 3
Filter: x L]
Selected field is valid
Attached preview: 150-8850-1 = [Browse...| Remove
® |
L A

Figure 21.23. Metadata Editor for a Fixed Length File

Trackable Fields Selection

In a Jobflow (p. 249) the values of selected fields can be tracked (p. 250) The fields can be selected using
the Log field with token button, as show below:

[4 Edit metadata |/ B |

Edit metadata Eg

DBt [] Show whitespace chars
| Name Type Delimiter  Label | | Field: runld
=141 Record: ExecuteGraph_RunStatus  delimited |
o 1 runld long | runid Property Value ‘
2 originallobURL string Basic
5 e eme i
& 4 endTime date Label runld =
=4 5 duration long Type long
= 6 status string Container type
7 enException string Delimiter =
8  emMessage string Size
9 erComponent string Nullable
10 emCompanentType string Default
Description
Aduancod
B & : « m '
Filter: b 4 %

Selected field is valid

Attached preview: 1S0-8859-1 - Remove
®

Figure 21.24. Trackable Fields Selection in Metadata Editor

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:
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¢ The name of the record is displayed in the second column and can be changed there.
» Thetype of therecord is displayed in the third column and can be selected as delimited, fixed or mixed.

e The other columns may display respectively: the default delimiter separating each field from the following
one (except for the last one) or the size of the whole record (in fixed-length metadata).

e Thelast columnisawaysthe label. It is similar to the field name, but there are no restrictions relating to it.
See Field Name vs. Label vs. Description (p. 160).

» 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_] .

e 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. 111) for more information.

e 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 isnon-default delimiter.

e Thelast row presentsthe last field:
¢ Thefirst three columns are the same as those in other field rows.

* The other 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. 163).

Field Name vs. Label vs. Description

The section should help you understand these basic differences.

Field name is an internal Clover denotation used when e.g. metadata are extracted from afile. Field names are
not arbitrary - you cannot use spaces, diacritics nor accents in them.

Field label is automatically copied from the field name and you can change it without any restrictions - accents,
diacritics etc. are al allowed. What is more, labelsinside one record can be duplicate. Normally, when extracting
metadata from e.g. aCSV file, you will get field namesin a"machine" format. Y ou can then change them to neat
labels using any characters you want. At last, writing to an Excel file, you let those labels become spreadshest
headers. (Write field names attribute in some writers, see Chapter 54, Writers (p. 452))

Description is a pure comment. Using it, you give advice to yourself or other users who are going to work with
your metadata. It produces no outputs.

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. 161).

« If you select another row, details about the selected field are displayed.
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See Field Details (p. 162).

Note

Default values of some properties are printed in gray text.

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 the record. One of the following three can be selected: del i mi t ed, f i xed, m xed.
See Record Types (p. 112) 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. 163) 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 m 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 isblack, 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. 163) for more detailed information.

Skip source rows. Thisis the 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:

Quoted strings - fields containing a special character (comma, newline, or double quote) have to be enclosed
in quotes. Only single/double quote is accepted as the quote character. If Quoted stringsist r ue, specia
characters are are not treated as delimiters and are:

» removed - when reading input by a Reader

« written out - output fields will be enclosed in Quoted strings (see Universal DataWriter Attributes (p. 543))

If a component has this attribute (e.g. ParallelReader, ComplexDataReader, UniversalDataReader,
UniversalDataWriter), its value is set according to the settings of Quoted strings in metadata on input/output
port. The true/false value in a component, however, has a higher priority than the one in metadata - you can
overrideit.

Example (e.g. for ParallelReader): To read input data" 25" | " John" , switch Quoted stringstot r ue and
set Quote character to". Thiswill produce two fields: 25| John.
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* Quote character - specifies which kind of quotes will be used in Quoted strings. If a component has this
attribute (e.g. ParalelReader, ComplexDataReader, UniversalDataReader, UniversalDataWriter), its value is
set according to the settings of Quote character in metadata on input/output port. The value in a component,
however, has a higher priority than the one in metadata - you can override it.

» 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. 126) for detailed information.

» Locale 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 L ocale Sensitivity (p. 130) 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 individua field.

» Preview attachment. Thisisthefile URL of thefile attached to the metadata. It can be changed there or located
using the Browse... button.

» Preview Charset. 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. Thisisthe 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 ni xed record type only.

Field Details

When the Details pane presents information about afield, there are displayed its properties.
Basic properties are the following:

e Name. Thisisthe samefield name asin the Record pane.

» Type. Thisisthe same datatype asin the Record pane.

See Data Types and Record Types (p. 111) for more detailed information.

» Container type - determineswhether afield can store multiple values (of the sametype). There aretwo options:
list and map. Switching back to single makes it a common single-value field again.

For more information, see the section called “Multivalue Fields’ (p. 167).

» Delimiter. Thisisthe non-default field delimiter asin the Record pane. If it is empty, default delimiter is used
instead.
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See Changing and Defining Delimiters (p. 163) for more detailed information.

» Size. Thisisthe same size asin the Record pane.

* Nullable. Thiscanbet r ue or f al se. Thedefault valueist r ue. In such a case, the field value can be null.
Otherwise, null values are prohibited and graph failsif null is met.

» Default. Thisisthedefault value of thefield. Itisusedif you set the Autofilling property todef aul t _val ue.

See Autofilling Functions (p. 131) for more detailed information.

» Length. Displayed for deci mal datatypeonly. For deci mal datatypesyou can optionally defineitslength.
It is the maximum number of digitsin this number. The default valueis12.

See Data Types and Record Types (p. 111) for more detailed information.

» Scale. Displayed for deci mal datatypeonly. For deci mal datatypes you 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. 111) for more detailed information.

» Description. This property describes the meaning of the selected field.
Advanced properties are the following:

» Format. Format defining the parsing and/or theformatting of abool ean,dat e,deci nmal ,i nt eger,| ong,
nunber,andstri ng datafield.

See Data Formats (p. 113) 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. 126) for detailed information.

» Localesensitivity. Displayed for st r i ng datatypeonly. Isapplied only if Localeis specified for thefield or
the whole record. It overrides the L ocale sensitivity specified for the whole record.

See Locale Sensitivity (p. 130) 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 a value by one of the functions listed in
the Autofilling Functions (p. 131) 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 asdédimiter. 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
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(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 this row is empty.

Note
wr

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
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. 165) for more information.

» change default delimiter

See Changing Default Delimiter (p. 166) for more information.

» defineother, non-default delimiter

See Defining Non-Default Delimiter for a Field (p. 166) 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.

Multivalue Fields

Each metadata field commonly stores only one value (e.g. one integer, one string, one date). However, you can
also set onefield to carry more values of the same type.

Note

Multivalue fields is a new feature avialable as of Clover v. 3.3.
Example 21.3. Example situations when you could take advantage of multivalue fields

» A record containing an employee's | D, Nare and Addr ess. Since employees move from time to time, you
might need to keep track of al their addresses, both current and past. Instead of creating new metadata fields
each time an employee moves to a new house, you can store alist of all addresesinto onefield.

* You are processing an input stream of CSV files, each containing a different column count. Normally, that
would imply creating new metadata for each file (each column count). Instead, you can define a generic map
in metadata and append fields to it each time they occur.

Asimplied above, there are two types of structures:
list - is a set containing elements of a given data type (any you want). In source code, lists are marked by the []

brackets. Example:

integer[] listl [1, 367, -1, 20, 5, 0O, -79]; // a list of integer elements
bool ean[] list2 [true, false, randonmBoolean()]; // a list of three bool ean el enents
string[] list3; // a just-declared enpty list to be filled by strings

map - isapair of keys and their values. A key isalwaysast r i ng while avalue can be any data type - but you
cannot mix them (remember a map holds values of the same type). Example:

map[ string, date] dateMap; // declaration

/1 filling the map with val ues

dat eMap["a"] = 2011-01-01;

dat eMap["b"] = 2012-12-31;

dat eMap["c"] = randonDat e(2011-01-01, 2012-12-31);

You will find out more about maps and listsif you go to Data Typesin CTL 2 (p. 894).

I mportant

To change afield from single-value to multi-value:
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1. Goto Metadata Editor.

2. Click afield or create anew one.

3 In Property - Basic, switch Container Typeeither tolist or map. (Y ou will see anicon appears
next to the field Type in the left hand record pane.)

Lists and Maps Support in Components

A list of components which you can use multivalue fields in:

Component List Map
Denormalizer (p. 579) ¥ ®
¥ ¥ (map is not
apart of key)
ExtFilter (p. 588) v v
ExtSort (p. 591) v ®
¥ « (map is not
apart of key)
Merge (p. 597) v ®
v + (map is not
apart of key)
Normalizer (p. 602) v ®
¥ « (map is not
apart of key)
Partition (p. 609) ® % (Ranges)
v # (Partition key)
¥ ¥ (Partition class)
Reformat (p. 622) ¥ v
Rollup (p. 625) v % (sorted input)
v + (sorted input,
map not part of key)
L 4
+ (unsorted input)
SimpleCopy (p. 637) ¥ v
SimpleGather (p. 638) v v
CloverDataReader (p. 340) % v
CloverDataWriter (p. 454) ¥ v
DataGenerator (p. 350) v v
JavaBeanReader v 5
JavaBeanWriter v ®
JSONReader v ®
JSONWTriter v ®
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Component List Map
XML Reader v ®
XMLWriter (p. 548) v v
JavaM apWriter v v
Concatenate (p. 571) v v
Datalntersection (p. 572) v ®
v ¥ (map is not
apart of key)
Dedup (p. 577) v %
v « (map is not
apart of key)
SortWithinGroups (p. 639) v ®
ApproximativeJoin (p. 644) v ®
v ¥ (map is not
apart of key)
DBJoin (p. 654) v v
(map is not apart of key)
ExtHashJoin (p. 657) v ®
v + (map is not
apart of key)
ExtMergeJoin (p. 663) v v
(map is not apart of key)
LookupJoin (p. 668) v v
Relational Join (p. 671) ¥ v
(map is not apart of key)
ClusterSimpleGather (p. 757) v + (Round robin)
v % (Merge by key)
¥ ¥ (Simple gather)
ClusterPartition (p. 751) ® # (Ranges)
v % (Partition key)
¥ ¥ (Partition class)
L ookupTableReaderWriter (p. 795) v ¥
SequenceChecker (p. 801) v ®
v + (map is not
apart of key)
SpeedL imiter (p. 803) v v

At the moment, neither map nor | i st structures can be extracted as metadata from flat files.

Joininig on Lists and Maps (Comparison Rules)

You can specify fields that are lists or maps as Join keys (see Join Types (p. 323)) just like any other fields.
The only question iswhen two maps (lists) equal.
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First of al, let us clarify this. A list/map can:

* benul | -itisnot specified

map[string,date] nmyMap; // a just-declared map - no keys, no val ues

 contain empty elements

string[] nyList = ["hello", ""]; // a list whose second elenment is enpty

 contain n elements- an ordinary case described e.g. in Example 21.3, “ Exampl e situations when you could take
advantage of multivalue fields’ (p. 167)

Two maps (lists) are equal if both of them are not nul | , they have the same data type, element count and all
element values (keys-values in maps) are equal.

Two maps (lists) arenot equal if either of themisnul | .

I mportant

When comparing two lists, the order of their elements has to match, too. In maps, there is no ‘order'
of elements and therefore you cannot use them in Sort key.

Example 21.4. Integer lists which are (not) equal - symoblic notation

[1,2] ==[1,2]
[null] '=[1,2]

[1] '=11,2]
null !'= null // two unspecified lists
[null] == [null] // an extra case: lists which are not enpty but whose el enents are nul

Note: Maps are implemented as Li nkedHashMap and thus their properties derive fromiit.
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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.

Note
LY

When using database connections in a CloverETL Server project, al database connectivity is
performed server-side. One of the benefits is that database servers accessible from CloverETL
Server can be also used from within Clover ETL Designer.

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. 171).

Internal database connection can be:

e Externalized: See Externalizing Internal Database Connections (p. 172).

« Exported: See Exporting Internal Database Connections (p. 173).

» External (shared): See External (Shared) Database Connections (p. 174).

External (shared) database connection can be:

« Linked to the graph: See Linking External (Shared) Database Connections (p. 174).

 Internalized: See Internalizing External (Shared) Database Connections (p. 174).

Database Connection Wizard is described in Database Connection Wizard (p. 175).

Access password can be encrypted. See Encrypting the Access Password (p. 179).

Database connection can serve asresource for creating metadata. See Browsing Database and Extracting M etadata
from Database Tables (p. 180).

Remember that you can also create database table directly from metadata. See Create Database Table from
Metadata (p. 154).

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 22.1. 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. 175) 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 22.2. 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. 175) 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. 175)) 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 22.3. 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

If you need to connect to ODBC resources, use the Generic ODBC driver. Choose it, however, 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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Database connection E

Define database connection

Basic| Advanced |

Connection [ ${CONN_DIR}/Oracle_Clover.cfg (id:Connectiond) = | [ Load from ile

MName Oracle_Clover
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@ Microsoft Access
@ Microsoft SQL Server
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Validate connection
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Figure 22.4. 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 in thelist, you can add it by clicking the Plussign located on theright 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:

T R oo
Database connection E

Define database connection

|| Basic properties | Advanced propartie;‘

Connection [<custom> 'I lLuad from file
Name OracleConnection

User username

Password wesereseee || Encrypt password
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Available drivers
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() com.microsoft.sglserver,jdbe,5QLServerDriver
a (¥ oraclejdbc.OracleDriver
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Figure 22.5. 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 aso 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 appearsin 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 a 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 URLS 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.

Generic ODBC

Thedriver servesfor reading data sourceswhich are not directly listed in Availabledrivers, e.g. DBF. To connect
to ODBC resources:

» Click the Generic ODBC driver.

* URL - specify thedsn_sour ce. In Windows, thisiswhat you can seein ODBC Data Sour ce Administrator
—User DSN as Name.

» User and Password - leave these blank.
Notes on using Generic ODBC driver:

» In DBOutputTable (p. 465), mapping of metadata fields to SQL fields cannot be checked. It is up to you to
design the mapping correctly. If your mapping isinvalid, the graph fails.

» You cannot set any transaction isolation level ( awarning about it iswritten to the log).
I mportant

Choose Generic ODBC only if other direct JDBC drivers do not work. Even if the ODBC driver
exists it does not necessarily have to work in Clover (which was successfully tested with MySQL
ODBC driver). Moreover, mind using a proper ODBC version which suits your Clover - either 32
or 64 hit.

MS Access

The driver supposes you have default MS Access drivers installed (check if there is MS Access Database in
ODBC Data Source Administrator — User DSN). Next steps:
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Click Microsoft Accessin Availabledrivers.

URL - replacedat abase_fi | e with absolute path to your MDB file.

Notes on using MS Access driver:

In DBOutputTable (p. 465), | ong and deci mal types cannot be used in input metadata. Consider using
Reformat (p. 622) in your graph to convert these to other metadata types.

In DBOutputTable (p. 465), mapping of metadata fields to SQL fields cannot be checked. It is up to you to
design the mapping correctly. If your mapping isinvalid, the graph fails.

Y ou cannot set any transaction isolation level (awarning about it iswritten to the log).
bool ean fieldsthat arenul | will be actually written asf al se (null valueis not supported)

bi nary fields- you cannot write nul | into them either

Advanced Properties

In addition to the Basic pr opertiestab desribed above, the Database connection wizard also offersthe Advanced
propertiestab. If you switch to thistab, 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.

transactionl solation

Allows to specify certain transaction isolation level. More details can be found here: _http://docs.oracle.com/
javase/6/docs/api/javalsgl/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 allows
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 changesiniit.

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 also 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").
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* 8 (TRANSACTI ON_SERI ALI| ZABLE).

A constant indicating that dirty reads, non-repeatable reads and phantom reads are prevented. This level
includesthe prohibitionsin TRANSACTI ON_ REPEATABLE READand 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://docs.oracle.com/javase/6/docs/api/javalsgl/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 iscaled

Thisisthe default value for Informix and MS SQL Server 2008 specifics.
* 2 (CLOSE_CURSORS_AT_COWM T).

The constant indicating that ResultSet objects should be closed when the method
Connecti on. comi t iscalled.

This is the default value for DB2, Derby, MS SQL Server 2000-2005, MySQL, Oracle, PostgreSQL,
SQL.ite, 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 problem if you were the 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 some intrusion 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.

This setting will prevent you from running the graph by choosing Run as - Clover ETL graph. To runthegraph,
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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Create, manage, and run configurations —

Create configuration that will launch a ETL graph. < é)

¢ B o
2 X ‘ B 5 Name:  graphCloverData.grf
type filter text
E2 ClovertTL graph £ Main . 09= Arguments | =) JRE| ¥ Classpath | = Common | 3 Dictionary
overETL grap
£4 graphCloverData.grf Project: SimpleExamples
@ CloverETL Server graph .
4 Eclipse Application Ctapic graph/graphCloverData.grf
B0 Java Applet Parameter file (-cfg):
[T Java Application
Ju JUnit Tracking [s] (-tracking):

.ﬂ’. JUnit Plug-in Test
“ 0SGi Framework

Password (-pass); | eeseses| |

Logging (-loghost) [] Turn off IMX {-noIMX) Java memory size, MB (-Xmx): 512 =

[T] Verbose (-v) [7] Server mode (-server) Log level (-loglevel): INFO
[T 1nfo (-info) [] Skip checkConfig (-skipcheckeonfig)

Use default CloverETL engine

Browse...

l Apply l [ Revert ]
Filter matched 9 of 9 items

@

Figure 22.6. 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. 172) and Internalizing External
(Shared) Database Connections(p. 174)), 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

i

Remember that you can also create a database table directly from metadata. See Create Database
Table from Metadata (p. 154).

Windows Authentication on Microsoft SQL Server

Windows authentication means creating a database connection to Microsoft SQL Server while leaving User and

Passwor d blank (seefigure below). Accessingthe MS SQL database, the JTDS driver usesyour Windows account
tologin. To enable this all, follow the steps described in this section.
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E— =

Database connection E

Define database connection
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Connection | <customs ~ | [ Load from file
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User

Password [C] Encrypt password
URL Jjdbajtdsisglserver//hostname1433/master
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Available drivers
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Figure 22.7. Connecting to MS SQL with Windows authentication. Setting-up a database connection
like this is not sufficient. Additional steps explained below this figure need to be performed.

Clover comes with a JDBC driver from JDTS. However, it does not provide native libraries which are required
for IDTS to work with Windows authentication on Mircrosoft SQL Server. Thus, it is necessary to download that
native dll (nt | maut h. dI 1) and perform some additional settings.

Getting the Native Library

Clover supports JTDSv. 1.2.4. The download instructions are:

1. Get the dist package.

2. Extract the contents and go to folder x64\ SSO, or x86\ SSO.

3. ntl rra\ut h(.j dl (Ijl ils located there. Copy the file (for 64b or 32b version of Clover, respectively) to a folder,
eg.C\jtds_

Installation

Now there are two ways how to make the dIl work. The first one involves changing Windows PATH variables. If
you do not want to do that, go for the second option.

1. Add the absolute path to the dll file (C: \ j t ds_dlI | ) to the Windows PATH variable. Alternatively, you can
put the dll file to some folder which is already included in PATH, e.g C. \ W NDOWB\ syst enB2.

2. Modify thej ava. | i brary. pat h property for all members of the CloverETL Family of products:
e Designer

Modify G over ETLDesi gner . i ni and add a new line setting the java library path to the location of
thedll:

-Djava.library.path=C \jtds_dll
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Next, modify Program and VM Arguments (p. 85) in the graph's Run Configurations screen (see figure
below). Add thislineto VM arguments:

-Djava.library.path=C:\jtds_dl |

It is required you modify VM arguments for every graph whose components want to use
Windows authentication.

Create, manage. and run configurations —

Create configuration that will launch a ETL graph. @

TEX| B3 Name: WebServiceClient.grf

type filter text E Main | (9= Arguments . =i, JRE| “; Classpath| 5] Common

[ Apache Tomcat Program arguments:

E4 CloverETL graph g
4 WebServiceClient.grf

@ CloverETL Server graph
4 Eclipse Application

2 Eclipse Data Tools
[ Generic Server

E Generic Server(External Launch WM arguments:

B HTTP Preview -Dijava.library.path=CAjtds_dll -
[ J2EE Preview

Gl Java Applet
[T Java Application

Ju Mot
Ji JUnit Plug-in Test

“ 0SGi Framework Working directory:

Juy Task Context Test @ Default: C:\Program Files\Eclipse

&
X X5l (©) Other:
Workspace... File System... Variables...
4 | " +
Apply Revert

Filter matched 17 of 17 items

@:l Run ] [ Close

Figure 22.8. Adding path to the native dll to VM arguments.

» Clover Server

Inthescript that starts Tomcat, addthe- Dj ava. | i brary. pat h=C: \jtds_dl | optiontoJAVA OPT.
For example, add the following line at the beginning of cat al i na. bat :

set JAVA OPTS=%JAVA OPTS% - Dj ava.library.path=C \jtds_dll
3. MS SQL Server - make sure you have:

* TCP/IPEnabl ed in SQL Server Network Configuration — Protocols

* TCP Port set to 1433 in TCP/IP Properties - |P Adresses - | PAll

Hive Connection

Connection to the Apache Hive can be created exactly the same way as any other DB Connection (p. 171). Here
we make just afew Hive specific remarks you may find useful.

Hive JDBC Driver

The JDBC driveis part of the Hive release. But the library and its dependencies are scattered among other Hive
libraries. Moreover, the driver depends on one more library from the Hadoop distribution: hadoop- cor e-
*_j ar orhadoop- common- *. j ar, depending on version of your Hadoop, there's always only one of them.
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For Hive version 0.8.1, hereisaminimal list of libraries you need for the Hive DB connection JDBC driver:

hadoop- cor e- 0. 20. 205. j ar
hi ve-exec-0.8.1.jar

hi ve-jdbc-0.8.1.jar

hi ve-netastore-0.8.1.jar
hi ve-service-0.8.1.jar
['i bf b303-0.7.0.j ar
slf4j-api-1.6.1.jar
slf4j-1og4j12-1.6.1.jar

You can put al of the Hive distribution libraries + the one Hadoop lib on the JDBC driver classpath. But some
of the Hive distribution libraries may already be included in Clover which may result in class loading conflicts.
Typically, no conmons- | oggi ng* and | og4j * libraries should be included, otherwise (harmless) warnings
will appear in agraph run log.

Using Hive in Clover Transformation Graphs

Remember that Hive is not an ordinary SQL relational database, it has its own SQL-like query language, called
QL. Great resource about the Hive QL and Hive in general isthe Apache Hive Wiki.

One of the consequences is that it makes no sense to use the DBOutputTable (p. 465) component, because
I NSERT | NTOstatement caninsert only resultsof aSELECT query. Eventhoughit'sstill possibleto work around
this, each Clover data record inserted using such | NSERT statement will results in a heavy-weigh MapReduce
job, which renders the component painfully slow. Use LOAD DATA Hive QL statement instead.

In the DBExecute (p. 784) component, always set the Transaction set attribute to One statement. The reason
isthat the Hive JDBC driver doesn't support transactions, and attempt do use them would result in an error saying
that the AutoCommit mode cannot be disabled.

Note that the append file operation is fully supported only since version 0.21.0 of HDFS. Consequently, if you
run Hive on top of older HDFS, you cannot append data to existing tables (use of the OVERWRI TE keyword
becomes mandatory).
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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: SeeInternal IMS Connections (p. 184).

Internal IM S connection can be:

» Externalized: See Externalizing Internal JIM S Connections (p. 184).

» Exported: See Exporting Internal JIM S Connections (p. 185).

» External (shared): See External (Shared) JM S Connections (p. 186).

External (shared) JM S connection can be:

« Linked to the graph: See Linking External (Shared) JM S Connection (p. 186).

 Internalized: See Internalizing External (Shared) JMS Connections (p. 186).

Edit JIM S Connection Wizard is described in Edit IMS Connection Wizard (p. 187).

Authentication password can be encrypted. See Encrypting the Authentication Password (p. 188).

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. 187).

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. 187).

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. 187)), 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 23.1. 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 24.1. 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. 171) and
Creating External (Shared) Database Connections (p. 174) 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 25.1. 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. 179).

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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To work with Hadoop, a Hadoop connection needs to be defined first. Hadoop connection enables Clover to
interact with the Hadoop distributed file system (HDFS), and to run MapReduce jobs on a Hadoop cluster.
Hadoop connections can be created as both internal and external. See sections Creating Internal Database
Connections (p. 171) and Creating External (Shared) Database Connections (p. 174) to learn how to create them.
Definition process for Hadoop connections is very similar to other connections in Clover, just select Create
Hadoop connection instead of Create DB connection.

e

Edit Hadoop connection

Connection Name My Hadoop

HDFS Host y de.cxample.com

HDFS Namehlode Port
MapReduce JobTracker Host  my-jobtracker.example.com

MapReduce JobTracker Port

Hadoop Parameters ()

Figure 26.1. Hadoop Connection Dialog

From the Hadoop connection properties, Connection Name and HDFS NameNode Host are mandatory. Also
Librariesare dmost always required.

Connection Name Inthisfield, typein anameyou want for this Hadoop connection. Note that
if you are creating a new connection, the connection name you enter here
will be used to generate an ID of the connection. Whereas the connection
nameis just an informational |abel, the connection ID is used to reference
this connection from various graph components (e.g. in file URL, as noted
in the section called “Reading of Remote Files (p. 298). Once the
connection is created, the ID cannot be changed using this dialog to avoid
accidental breaking of references (if you really want to change the ID of
aready created connection, you can do so in the Properties view).

HDFS NameNode Host & Port Specify hostname or IP address of your HDFS NameNode into the HDFS
NameNode Host field.

If youleave HDFS NameNode Port field empty, default port number 8020
will be used.

MapReduce JobTracker Host &  Specify hostname or IP address of your JobTracker into the MapReduce

Port JobTracker Host field. Thisfield isoptional. If you leaveit empty, Clover
won't be able to execute MapReduce (p. 691) jobs using this connection
(accessto HDFS will still work fine though).

If you don't fill in the MapReduce JobTracker Port field, default port
number 8021 will be used.

Username Thisis a name of a user under which you want to perform file operations
on the HDFS and execute MapReduce jobs.

» HDFSworksinasimilar way asusual Unix file systems (file ownership,
access permissions). But unless your Hadoop cluster has Kerberos
security enabled, these names serve rather as labels and avoidance for
accidental dataloss; everyone can impersonate anyone with no effort.
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» MapReduce jobs, however, cannot be easily executed as user other then
the one which runs Clover graph. If you need to execute MapReduce
jobs, leave thisfield empty.

Default Username is OS account name under which a Clover
transformation graph runs. So it can be, for instance, your Windows login,
and Linux running the HDFS NameNode doesn't need to have a user with
the same name defined at all.

Hereyou have to specify paths to Hadoop libraries needed to communicate
with your Hadoop NameNode server and (optionally) JobTracker server.
There's quite afew incompatible versions of Hadoop out there, so you have
to pick those that match version of your Hadoop cluster.

For example, the screen shot above depicts libraries needed to use
Cloudera 3 update 5 version of Hadoop distribution and are available
for download from Cloudera's web site. The two libraries guava- r 09-
jarjar.jar and hadoop- core-0. 20. 2-cdh3u5. j ar aone are
enough for HDFS usage, but 2 more libraries — j ackson- cor e-
asl-1.5.2.jar and j ackson-mapper-asl-1.5.2.jar — are
needed if you want to execute MapReduce jobs too.

If you omit some required library, you'll typically end up with
j ava. | ang. Nod assDef FoundEr r or .

If an attempt is made to connect to a Hadoop server of one version using
libraries of different version, error like the following will usually appear:
or g. apache. hadoop. i pc. Renot eException: Server |PC
version 7 cannot conmunicate with client version 4.

The paths to the libraries can be absolute or project relative. Graph
parameters can be used as well.

Java versions

U

Hadoop is guaranteed to run only on Oracle Java 1.6+, but
Hadoop developers do make an effort to remove any Oracle/
Sun-specific code. See Hadoop Java Versions on Hadoop
Wiki.

Notably, Cloudera 3 distribution of Hadoop does work only
with Oracle Java

Usage on the Clover Server

Librariesdo not need to be specifiedif they are present onthe
classpath of the application server where the Clover Server is
deployed. For examplein case you use Tomcat app server and
the Hadoop libraries are present in the SCATALI NA_HOVE/

| i b directory.

If you do define the libraries paths, note that absolute paths
are absol ute paths on the application server. Relative pathsare
sandbox (project) relative and will work only if the libraries
are located in a shared sandbox.

In this simple text field, specify various parameters to fine-tune HDFS
operations. Usualy, leaving this field empty is just fine. You can find
a list of available properties with default values in documentation of
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core-defaul t.xm andhdfs-defaul t.xm filesforyour version
of Hadoop. They are abit difficult to find in the documentation, so here are
few example links: hdfs-default.xml of latest release and hdfs-default.xml
for v.0.20.2. Only some of the properties listed there will have an effect on
Hadoop clients, most are exclusively server-side configuration.

Text you enter here has to take the format of standard Java properties file.
Hover mouse pointer above the question mark icon to get a hint.

Once you've finished setting up your Hadoop connection, click the Validate connection button to quickly seethat
the parameters you entered can be used to successfully establish a connection to your Hadoop HDFS NameNode.
Note that connection validation is unfortunately not availableif thelibraries arelocated in (remote) Clover Server
sandbox.

Note

HDFS fully supports the append file operation since Hadoop version 0.21.0

Connecting to YARN (aka MapReduce 2.0, or MRv2)

If yourun YARN instead of first generation of MapReduce framework on your Hadoop cluster, the following are
the steps required to configure the Clover Hadoop connection:

1. Write arbitrary value into the MapReduce JobTracker Host field. This value won't be used, but will ensure
that MapReduce job execution is enabled for this Hadoop connection.

2. Add this key-value pair to the Hadoop Parameters: mapr educe. f r amewor k. nane=yar n

3. In the Hadoop Parameters, add key yarn.resourcenmanager.address with value
in form of colon separated hostname and port of your YARN ResourceManager, e.g.
yar n. resour cenanager . addr ess=ny-r esour cenmanager . exanpl e. com 8032

You will probably have to specify the yarn. application.classpath parameter too, if the
default value from yar n-defaul t.xnl isn't working. In this case you would probably find some
j ava. | ang. Nod assDef FoundEr r or inlog of failed YARN application container.
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Chapter 27. Lookup Tables

When you are working with Clover ETL Designer, you can also create and use L ookup Tables. Thesetablesare
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. 196).

Internal lookup tables can be:

« Externalized: See Externalizing Internal L ookup Tables (p. 196).

» Exported: See Exporting Internal Lookup Tables (p. 198).

» External (shared): See External (Shared) Lookup Tables (p. 199).

External (shared) lookup tables can be:

» Linked tothe graph: See Linking External (Shared) L ookup Tables (p. 199).

 Internalized: See Internalizing External (Shared) L ookup Tables (p. 200).

Types of lookup tables are the following:

» Simplelookup table: See Simple Lookup Table (p. 201).

» Database lookup table: See Database L ookup Table (p. 204).

» Rangelookup table: See Range Lookup Table (p. 205).

» Persistent lookup table: See Persistent L ookup Table (p. 207).

Aspell lookup table: See Aspell Lookup Table (p. 208).

LookupTables in CloverETL Cluster environment

To understand how lookup tables work in cluster environment is necessary to understand how clustered graphs
are processed, how clustered graphs are split into several separate graphs and distributed among cluster nodes.
Description of these detailsisavailablein CloverETL Server documentation in chapter "Parallel Data Processing”.
In short, clustered graph is executed in several instances according transformation plan - let's call them worker
graphs. Transformation plan is result of a transformation analysis, where component alocation, usage of
partitioned sandbox and occurrences of clustered components are taken into consideration. Transformation plan
says how many instances of the graph, on which cluster nodes will be executed. Moreover, transformation plan
says how the worker graphs should be updated for clustered run, which components actually will be running in
particular worker and which will be removed.

CloverETL Server cluster environment does not provide any special support for lookup tables. Each clustered
graph instance creates its own set of lookup tables. The lookup tables instances does not cooperate with each
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other. So for example in case usage of SimpleLookupTable, each instance of clustered graph has its own
SimpleLookupTable instance, which loads data from specified data file separately. So data file is read by each
clustered graph and each instance has separate set of cached records. DBL ookupTable works seamlessly in cluster
environment, of course internal cache for databases responses is managed by each worker graph separately.

Be aware of writing data recordsinto alookup table using L ookupT ableReaderWriterComponent. Hereit isreally
necessary to consider, which worker does the writing, since the lookup table update is performed only locally. So
ensure the LookupT ableReaderWriter component runs on all workers, where the update |ookup will be necessary.
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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. 201). 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
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0 0 0
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Figure 27.1. 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 27.2. 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 27.3. Selecting Lookup Table Item

After that, the New lookup tablewizard opens. See Types of Lookup Tables(p. 201). 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 27.4. 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 27.5. 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 27.6. 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 27.7. 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 27.8. 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 27.9. 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 27.10. 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.
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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 this lookup table
isthe"where fieldNane = ? [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 (Max cached records). In case no record can be found in database
under some key value, this response 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 27.5, Lookup Table Wizard (p. 201).)

2 £ ey
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 l [ Cancel

Figure 27.11. 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.

| mportant
<

To specify alookup table key, add a"where fieldNanme = ? [and ...]" statement at
the end of the query, fi el dNane being e.g. "EMPLOYEE_ID". Records matching the given key
'replace the question mark character in the query.

Then, you can click OK and then Finish. See Extracting M etadata from a Database (p. 145) 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 27.12. 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 27.5, Lookup Table Wizard (p. 201).)

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 27.13. 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 27.14. 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 27.15. 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. 211).

Internal sequences can be:

« Externalized: See Externalizing Internal Sequences (p. 211).

e Exported: See Exporting Internal Sequences (p. 212).

» External (shared): See External (Shared) Sequences (p. 213).

External (shared) sequences can be:
e Linked to the graph: See Linking External (Shared) Sequences (p. 213).

* Internalized: See Internalizing External (Shared) Sequences (p. 213).

Editing Sequence Wizard is described in Editing a Sequence (p. 214).
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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. 214).

-
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 28.1. 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. 214).

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. 214)), 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 28.2. 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 28.3. 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. 216).

Internal parameters can be:

o Externalized: See Externalizing Internal Parameters (p. 217).

« Exported: See Exporting Internal Parameters (p. 218).

» External (shared): See Externa (Shared) Parameters (p. 219).

External (shared) parameters can be:

¢ Linked to the graph: See Linking External (Shared) Parameters (p. 219).

 Internalized: See Internalizing External (Shared) Parameters (p. 219).

Parameter s Wizard is described in Parameters Wizard (p. 221).

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. 221).
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Figure 29.1. 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 29.2. 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, right click Parameters in Outline and select Parameters
- Graph parameter file.

Graph parameters wizard opens. See Parameters Wizard (p. 221). 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. 221)), 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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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.
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Figure 29.4. 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. 222) 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. 222) for
details.

2. java.io.tndir, MyPATH

These parameters resolve to environment variables. See Environment Variables (p. 222) 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
the right 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: \ ™.

I mportant

CTL1 version isused in such expressions.

Environment Variables

Environment variables are parametersthat are not defined in Clover ETL , they are defined in the operating 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}'
| mportant

Use single quotes when referring to path environment variables, especially on Windows. Thisis
necessary to avoid conflicts between double quotes delimiting the string value of the variable, and
possible double quotes contained within the value itself.

» 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_tmpdir} '

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.

| 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.

222



Chapter 29. 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 File dialog
and in the Outline pane in the following way:

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 29.1. 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 M¥_PARAM2_DI R = "nypat h/t o/ sone"
If the path is:
mypat h/ t o/ sone/ 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 DIR = "nypath/to" and M¥_PARAMB_DIR = "songe"
With the same path as above:
mypat h/ t o/ sone/directory/with/the/file.txt
The path would be displayed as follows:
${ MY_PARAML_DI R}/ sonme/ directory/with/the/file.txt
* If you had a parameter:
MY_PARAML
With the value:
MY_PARAML = "nypat h/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.
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I mportant

Remember that the following paths would not be displayed in URL File dialog and Outline pane:
${MY_PARAML_DI R}/ ${ M\Y_PARAMB_DI R}/ directory/with/the/file.txt

${ My_PARAML}/ some/ directory/with/the/file.txt

nypat h/ t o/ ${ MYy_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.

L

Note

Remember that since the version 2.8.0 of CloverETL, you can aso 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=""t 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:\ *.

| mportant

CTL1 version is used in such expressions.

Aswas mentioned above, all can be expressed using a parameter.
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This chapter appliesfor Metadata (p. 110), Database Connections (p. 171), IMS Connections (p. 184), QuickBase
Connections (p. 189), Lookup Tables (p. 194), Sequences (p. 210), and Parameters (p. 216).

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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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. 886)

« 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. 900)

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 aDictionary (p. 227)

» Using the Dictionary in a Graph (p. 229)

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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L . ==
Dictionary E

Edit dictionary

Name As Input As Output Type Content Type  Initial Value Properties: company

company false false string Javlin

customerlD false false integer Name Value
employeelD false false integer value Javlin

(1] ()

@) Finish ] l Cancel

Figure 31.1. 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. Itsvaluecan bet r ue or f al se.
3. As Qut put

Specifies whether the dictionary entry can be used as output or not. Itsvaluecan bet r ue or f al se.
4. Type

Specifies the type of the dictionary entry.

Dictionary types are the following primitive Clover data types:

e 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. 900) 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 -the output will be written directly to this entry in the format given by the output
Writer (e.g., text file, XLSfile, etc.)

5. Content Type

This specifies the content type of the output entry. This content type will be used, for example, when the graph
islaunched via Launch Service to send the results back to user.

6. Initial Value
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Default value of an entry - useful when executing your graph without actually populating the dictionary with
external data. Note that not you cannot edit thisfield for all datatypes (e.g. obj ect ). Asyou set anew Initial
Value, acorresponding name-value pair is created in the right-hand Properties pane. I nitial valueistherefore
the same as the first value you have created in that pane.

Each entry can have some properties (name and value). To specify them, click corresponding button on the right
and specify the following two properties:

* Nane
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
(@l 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 anet 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

e discrete

Thisisthe default processing type, needs not be specified.

e source

See also Reading from Dictionary (p. 299) for information about URL in Readers.

2. For Writers
* source
This processing type is preselect by default.
* stream
If no processing typeis specified, stream is used.

o discrete

See also Writing to Dictionary (p. 312) for information about URL in Writers.

229



Chapter 31. Dictionary

For example, di ct : mount ai ns. csv canbeused aseither input or outputinaReader or aWriter, respectively
(in this case, the property typeiswr i 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:
get G aph().getDictionary().getVal ue("hei ght M n")

In the snippet above, you can see that we need an instance of Tr ansf or nat 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 viathe get 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. 900).

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. 886).
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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 32.1. 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 32.2. 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 32.3. 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 32.4. 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 32.5. Writing a New Description in the Note

The resulting Note can be as follows:
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Figure 32.6. 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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Figure 32.7. 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.
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Figure 32.8. Properties of a Note
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Chapter 33. Search Functionality

If you select Search - Search... from the main menu of CloverETL Designer, a window with following tabs
opens:
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Figure 33.1. 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 (p. 964) 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