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Foreword

The May 26, 2011 edition of the Economist magazine cites a report by the the McKinsey
Global Institute (MGI) about data becoming a factor of production, such as physical

or human capital. Across the industry, enterprises are investing significant resources

in harnessing value from vast amounts of data to innovate, compete, and reduce
operational costs.

In light of this global focus on data explosion, data revolution, and data analysis
the authors of this book couldn't have possibly chosen a more appropriate time to
share their unique insight and broad technical experience in leveraging Oracle Data
Integrator (ODI) to deliver key data integration initiatives across global enterprises.

Oracle Data Integrator constitutes a key product in Oracle's Data Integration product
portfolio. ODI product architecture is built on high performance ELT, with guiding
principles being: ease of use, avoiding expensive mid-tier transformation servers,
and flexibility to integrate with heterogeneous platforms.

I am delighted that the authors, six of the foremost experts on Oracle Data Integrator
11g have decided to share their deep knowledge of ODI in an easy to follow manner
that covers the subject material both from a conceptual and an implementation
aspect. They cover how ODI leverages next generation Extract-Load-Transformation
technology to deliver extreme performance in enabling state of the art solutions

that help deliver rich analytics and superior business intelligence in modern data
warehousing environments. Using an easy-to-follow hands-on approach, the authors
guide the reader through successively complex and challenging data integration
tasks —from the basic blocking and tackling of creating interfaces using a multitude of
source and target technologies, to more advanced ODI topics such as data workflows,
management and monitoring, scheduling, impact analysis and interfacing with ODI
Web Services. If your goal is to jumpstart your ODI 11¢ knowledge and productivity
to quickly deliver business value, you are on the right track. Dig in, and Integrate.

Alok Pareek
Vice President, Product Management/Data Integration
Oracle Corp
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Preface

Oracle Data Integrator—background
and history

Oracle has been a leading provider of database, data warehousing, and other data
management technologies for over 30 years. More recently it has also become a
leading provider of standards-based integration, Service-oriented architecture (SOA)
and Business Process Automation technologies (also known as Middleware), Big
Data, and Cloud solutions. Data integration technologies are at the heart of all these
solutions. Beyond the technical solutions, adopting and using ODI allows IT to cross
the chasm between business requirements and data integration challenges.

In July 2010, the 11gR1 release of Oracle Data Integrator was made available to

the marketplace. Oracle Data Integrator 11g (referred to in the rest of this book as
ODI) is Oracle's strategic data integration platform. Having roots from the Oracle
acquisition of Sunopsis in October 2006, ODI is a market leading data integration
solution with capabilities across heterogeneous IT systems. Oracle has quickly and
aggressively invested in ODI to provide an easy-to-use and comprehensive approach
for satisfying data integration requirements within Oracle software products. As a
result, there are dozens of Oracle products such as Hyperion Essbase, Agile PLM,
AIA Process Integration Packs, and Business Activity Monitor (BAM) that are
creating an explosive increase in the use of ODI within IT organizations. If you are
using Oracle software products and have not heard of or used ODI yet, one thing is
sure —you soon will!
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This book is not meant to be used as a reference book —it is a means to accelerate
your learning of ODI 11g. When designing the book, the following top-level
objectives were kept in mind:

e To highlight the key capabilities of the product in relation to data integration
tasks (loading, enrichment, quality, and transformation) and the productivity
achieved by being able to do so much work with heterogeneous datatypes
while writing so little SQL

e To select a sample scenario that was varied enough to do something
useful and cover the types of data sources and targets customers are
using most frequently (multiple flavors of relational database, flat files,
and XML data) while keeping it small enough to provide an ODI
accelerated learning experience

e To ensure that where possible within our examples, we examine the new
features and functionality introduced with version 11g — the first version
of ODI architected, designed, and implemented as part of Oracle

Data integration usage scenarios

As seen in the following figure, no matter what aspect of IT you work on, all have
a common element among them, that is, Data Integration. Everyone wants their
information accessible, up-to-date, consistent, and trusted.

Integration

[2]
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Data warehouses and Bl

Before you can put together the advanced reporting metrics required by the different
entities of your enterprise, you will have to consolidate, rationalize, and organize

the data. Operational systems are too busy serving their customers to be overloaded
by additional reporting queries. In addition, they are optimized to serve their
applications —not for the purposes of analytics and reporting.

Data warehouses are often time-designed to support reporting requirements.
Integrating data from operational systems into data warehouses has traditionally
been the prime rationale for investing in integration technologies: disparate and
heterogeneous systems hold critical data that must be consolidated; data structures
have to be transposed and reorganized. Data Integrator is no exception to the rule
and definitely plays a major role in such initiatives.

Throughout this book, we will cover data integration cases that are typical of
integration requirements found in a data warehousing environment.

Service-oriented architecture (SOA)

Service-oriented architecture encourages the concept of service virtualization. As a
consequence, the actual physical location of where data requests are resolved is of
less concern to consumers of SOA-based services. The SOA implementations rely
on large amounts of data being processed so that the services built on top of the
data can serve the appropriate information. ODI plays a crucial role in many SOA
deployments as it seamlessly integrates with web services. We are not focusing on
the specifics of web services in this book, but all the logic of data movement and
transformations that ODI would perform when working in a SOA environment
would remain the same as the ones described in this book.

Applications

More and more applications have their own requirements in terms of data
integration. As such, more and more applications utilize a data integration tool
to perform all these operations: the generated flows perform better, are easier to
design and to maintain. It should be no surprise then that ODI is used under the
covers by dozens of applications. In some cases, the ODI code is visible and can
be modified by the users of the applications. In other cases, the code is operating
"behind the scenes" and does not become visible.

[31]
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In all cases though, the same development best practices, and design rules are
applied. For the most part, application developers will use the same techniques and
best practices when using ODI. And if you have to customize these applications, the
lessons learned from this book will be equally useful.

Master Data Management

The rationale for Master Data Management (MDM) solutions is to normalize data
definitions. Take the example of customer references in an enterprise for instance.
The sales application has a definition for customers. The support application has
its own definition, so do the finance application, and the shipping application. The
objective of MDM solutions is to provide a single definition of the information, so
that all entities reference the same data (versus each having their own definition).
But the exchange and transformation of data from one environment to the next can
only be done with a tool like ODI.

Big Data

The explosion of data in the information age is offering new challenges to IT
organizations, often referenced as Big Data. The solutions for Big Data often rely
on distributed processing to reduce the complexity of processing gigantic volumes
of data. Delegating and distributing processing is what ODI does with its ELT
architecture. As new implementation designs are conceived, ODI is ready to
endorse these new infrastructures. We will not look into Big Data implementations
with ODI in this book, but you have to know that ODI is ready for Big Data
integration as of its 11.1.1.6 release.

What this book covers

The number one goal of this book is to get you familiar, comfortable, and successful
with using Oracle Data Integrator 11gR1. To achieve this, the largest part of the book
is a set of hands-on step-by-step tutorials that build a non-trivial Order Processing
solution that you can run, test, monitor, and manage.

Chapter 1, Product Overview, gets you up to speed quickly with the ODI 11¢g product
and terminology by examining the ODI 11¢ product architecture and concepts.

Chapter 2, Product Installation, provides the necessary instructions for the successful
download, installation, and configuration of ODI 11g.

[4]
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Chapter 3, Using Variables, is a chapter that can be read out of sequence. It covers
variables in ODI, a concept that will allow you to have very dynamic code. We will
mention variables in the subsequent chapters, so having this reference early can help.

Chapter 4, ODI Sources, Targets, and Knowledge Modules, is a general introduction to
the key features of ODI Studio. It will also explain how they map onto core concepts
and activities of data integration tasks, such as sources, targets and how data flows
between them.

Chapter 5, Working with Databases, is the first chapter that will show how to use
ODI Studio to work with databases: how to connect to the databases, how to
reverse-engineer metadata, how to design transformations, and how to review
the executions. This chapter will specifically concentrate on connecting to Oracle
databases, and will be a baseline for chapters 6 to 9.

Chapter 6, Working with MySQL, will introduce the requirements of working with
a different technology: MySQL. We will expand on the techniques covered in the
previous chapter with a description of how to incorporate joins, lookups, and
aggregations in the transformations.

Chapter 7, Working with Microsoft SQL Server, will expand the examples with use

of yet another database, this time Microsoft SQL Server. It will focus on possible
alteration to transformations: Is the code executed on the source, staging area, or
target? When making these choices, where is the code generated in the Operator?
We will also detail how to leverage the ODI Expression editor to write the
transformations, and how to have ODI create a temporary index to further improve
integration performance.

Chapter 8, Integrating File Data, will introduce the notion of flat files and will focus
on the differences between flat files and databases.

Chapter 9, Working with XML Files, will focus on a specific type of file, that is XML
files. This chapter will show how easy it is with ODI to parse XML files with
standard SQL queries.

Chapter 10, Creating Workflows — Packages and Load Plans, will show you how to
orchestrate your work and go beyond the basics of integration.

Chapter 11, Error Management, will explore in depth the subject of error management:
data error versus process errors, how to trap them, and how to handle them.

Chapter 12, Managing and Monitoring ODI Components, will conclude with the
management aspect of the processes, particularly with regard to to scheduling
of the jobs designed with ODI.

[51]
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Preface

If it is not obvious by the time you finish reading this book, we really like ODI
11gR1. Those feelings have been earned by rock solid architecture choices and an
investment level that allows innovation to flourish —from new agent clustering
and manageability features to integrating with any size of system, including the
largest data warehouses using Oracle, Exadata, Teradata, and others from files
to in-memory data caches.

What you need for this book

If you want to follow the examples in your own environment, you'll need:
e Oracle Data Integrator 11¢

e Oracle database (10g or 11g)
e Microsoft SQL Server (2005 or 2008)
e MySQL 5 and higher

e RCU (Oracle Repository Creation Utility) and Java 1.6
(needed for the Oracle Universal Installer that installs ODI)

Who this book is for

This book is intended for those who are interested in, or responsible for, the content,
freshness, movement, access to, or integration with data. Job roles that are a likely
match include ETL developers, Data Warehouse Specialists, Business Intelligence
Analysts, Database Administrators, Database Programmers, Enterprise, or Data
Architect, among others.

Those interested in, or responsible for, data warehouses, data marts, operational data
stores, reporting and analytic servers, bulk data load/movement/ transformation, real-
time Business Intelligence, and/or MDM will find this material of particular interest.

No prior knowledge or experience with Oracle Data Integrator is required or
assumed. However, people with experience in programming with SQL or developing
ETL processes with other products will better understand how to achieve the same
tasks —hopefully being more productive and with better performance.

Who this book is not for

This book is not for someone looking for a tutorial on SQL and/ or relational
database concepts. It is not a book on advanced features of ODI, or advanced
integration techniques using ODI.

[6]
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Conventions

In this book, you will find a number of styles of text that distinguish between
different kinds of information. Here are some examples of these styles, and an
explanation of their meaning.

Code words in text are shown as follows: "We'll be integrating data into the
PURCHASE_ORDER table in the data mart".

A block of code is set as follows:

<?xml version="1.0" encoding="UTF-8"?>

<Building>
<StreetAddr>32 Lincoln Road</StreetAddrs>
<Locality>0Olton</Locality>
<City>Birmingham</City>
<StateOrProvsWest Midlands</StateOrProvs
<PostCode>B27 6PA</PostCode>
<CountryCode>44</CountryCode>

</Building>

Any command-line input or output is written as follows:

OdiFileCopy -FILE=c:/po/input/order 20001.xml
-TOFILE=c:/po/input/single po.xml -CASESENS=yes

New terms and important words are shown in bold. Words that you see on the
screen, in menus or dialog boxes for example, appear in the text like this: "Next
we click on the browse icon to the right of the JDBC Url field to open the URL
examples dialog".

%ii‘ Warnings or important notes appear in a box like this.

a1

~Q Tips and tricks appear like this.

[71
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Preface

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or may have disliked. Reader feedback is important for
us to develop titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedbacke@packtpub.com,
and mention the book title through the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide on www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes
do happen. If you find a mistake in one of our books —maybe a mistake in the text or
the code —we would be grateful if you would report this to us. By doing so, you can
save other readers from frustration and help us improve subsequent versions of this
book. If you find any errata, please report them by visiting http: //www.packtpub.
com/support, selecting your book, clicking on the errata submission form link, and
entering the details of your errata. Once your errata are verified, your submission
will be accepted and the errata will be uploaded to our website, or added to any list
of existing errata, under the Errata section of that title.

[8]
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Preface

Piracy

Piracy of copyright material on the Internet is an ongoing problem across all media.
At Packt, we take the protection of our copyright and licenses very seriously. If you
come across any illegal copies of our works, in any form, on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors, and our ability to bring
you valuable content.

Questions

You can contact us at questionse@packtpub.comif you are having a problem
with any aspect of the book, and we will do our best to address it.

[o]
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Product Overview

The purpose of ETL (Extract, Load, Transform) tools is to help with the consolidation
of data that is dispersed throughout the information system. Data is stored in disparate
applications, databases, files, operating systems, and in incompatible formats. The
consequences of such a dispersal of the information can be dire, for example, different
business units operating on different data will show conflicting results and information
cannot be shared across different entities of the same business.

Imagine the marketing department reporting on the success of their latest campaign
while the finance department complains about its lack of efficiency. Both have
numbers to back up their assertions, but the numbers do not match!

What could be worse than a shipping department that struggles to understand
customer orders, or a support department that cannot confirm whether a customer
is current with his/her payment and should indeed receive support? The examples
are endless.

The only way to have a centralized view of the information is to consolidate the
data—whether it is in a data warehouse, a series of data marts, or by normalizing
the data across applications with master data management (MDM) solutions. ETL
tools usually come into play when a large volume of data has to be exchanged (as
opposed to Service-Oriented Architecture infrastructures for instance, which would
be more transaction based).

In the early days of ETL, databases had very weak transformation functions. Apart
from using an insert or a select statement, SQL was a relatively limited language. To
perform heavy duty, complex transformations, vendors put together transformation
platforms — the ETL tools.
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Over time, the SQL language has evolved to include more and more transformation

capabilities. You can now go as far as handling hierarchies, manipulating XML

formats, using analytical functions, and so on. It is not by chance that 50 percent of

the ETL implementations in existence today are done in plain SQL scripts —SQL

makes it possible.

This is where the ODI ELT architecture (Extract-Load-Transform — the inversion
in the acronym is not a mistake) comes into play. The concept with ELT is that
instead of extracting the data from a source, transforming it with a dedicated
platform, and then loading into the target database, you will extract from the
source, load into the target, then transform into the target database, leveraging
SQL for the transformations.

Extract

ﬁ - Extract/Load
[ Source [ Source
Transform Transform
Load
f \ >  EL f f L >
Source|__| Platform Target Source|—| o

To some extent, ETL and ELT are marketing acronyms. When you look at ODI
for instance, it can perform transformations on the source side as well as on the
target side. You can also dedicate some database or schema for the staging and
transformation of your data, and can have something more similar to an ETL
architecture. Similarly, some ETL tools all have the ability to generate SQL code
and to push some transformations at the database level.

[12]
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The key differences then for a true ELT architecture are as follows:

e The ability to dynamically manage a staging area (location, content,
automatic management of table alterations)

¢ The ability to generate code on source and target systems alike, in the
same transformation

e The ability to generate native SQL for any database on the market—most
ETL tools will generate code for their own engines, and then translate that
code for the databases —hence limiting their generation capacities to their
ability to convert proprietary concepts

e The ability to generate DML and DDL, and to orchestrate sequences of
operations on the heterogeneous systems

In a way, the purpose of an ELT tool is to provide the comfort of a graphical interface
with all the functionality of traditional ETL tools, to keep the efficiency of SQL
coding with set-based processing of data in the database, and limiting the overhead
of moving data from place to place.

In this chapter we will focus on the architecture of Oracle Data Integrator 11g, as
well as the key concepts of the product. The topics we will cover are as follows:

e The elements of the architecture, namely, the repository, the Studio, the
Agents, the Console, and integration into Oracle Enterprise Manager

¢ Anintroduction to key concepts, namely, Execution Contexts, Knowledge
Modules, Models, Interfaces, Packages, Scenarios, and Load Plans

ODI product architecture

Since ODI is an ELT tool, it requires no other platform than the source and target
systems. But there still are ODI components to be deployed: we will see in this
section what these components are and where they should be installed.

The components of the ODI architecture are as follows:

e Repository: This is where all the information handled by ODI is stored,
namely, connectivity details, metadata, transformation rules and scenarios,
generated code, execution logs, and statistics.

e Studio: The Studio is the graphical interface of ODL. It is used by
administrators, developers, and operators.

[13]
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e Agents: The Agents can be seen as orchestrators for the data movement and
transformations. They are very lightweight java components that do not
require their own server —we will see in detail where they can be installed.

e Console: The Console is a web tool that lets users browse the ODI
repository, but it is not a tool used to develop new transformations. It can
be used by operators though to review code execution, and start or restart
processes as needed.

e The Oracle Enterprise Manager plugin for ODI integrates the monitoring of
ODI components directly into OEM so that administrators can consolidate
the monitoring of all their Oracle products in one single graphical interface.

At a high level, here is how the different components of the architecture
interact with one another. The administrators, developers, and operators
typically work with the ODI Studio on their machine (operators also have the
ability to use the Console for a more lightweight environment). All Studios
typically connect to a shared repository where all the metadata is stored. At
run time, the ODI Agent receives execution orders (from the Studio, or any
external scheduler, or via a Web Service call). At this point it connects to the
repository, retrieves the code to execute, adds last minute parameters where
needed (elements like connection strings, schema names where the data
resides, and so on), and sends the code to the databases for execution. Once the
databases have executed the code, the agent updates the repository with the
status of the execution (successful or not, along with any related error message)
and the relevant statistics (number of rows, time to process, and so on).

[ SoieE < Send Code

Repository
Read/Write

Store
-Metadata
[ -Transformation rules
Source Target\ Send Code -Logs
4—
A

ODlI
) Studio
\

&
<
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Now let's look into the details of each component.

ODI repository

To store all its information, ODI requires a repository. The repository is by default a
pair of schemas (called Master and Work repositories) stored in a database. Unless
ODl is running in a near real time fashion, continuously generating SQL code for
the databases to execute the code, there is no need to dedicate a database for the
ODI repository. Most customers leverage existing database installations, even if
they create a dedicated tablespace for ODI.

Repository overview

The only element you will never find in the repository is the actual data processed
by ODL. The data will be in the source and target systems, and will be moved
directly from source to target. This is a key element of the ELT architecture. All other
elements that are handled through ODI are stored into the repository. An easy way
to remember this is that everything that is visible in the ODI Studio is stored in the
repository (except, of course, for the actual data), and everything that is saved in the
ODI Studio is actually saved into the repository (again, except for the actual data).

The repository is made of two entities which can be separated into two separate
database schemas, namely, the Master repository and the Work repository.

Topology
Security

We will look at each one of these in more detail later, but for now you can consider
that the Master repository will host sensitive data whereas the Work repository will
host project-related data. A limited version of the Work repository can be used in
production environments, where the source code is not needed for execution.

[15]
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Repository location

Before going into the details of the Master and Work repositories, let's first look into
where to install the repository.

The repository is usually installed in an existing database, often in a separate
tablespace. Even though ODI is an Oracle product, the repository does not have to
be stored in an Oracle database (but who would not use the best database in the
world?). Generally speaking, the databases supported for the ODI repository are
Oracle, Microsoft SQL Server, IBM/DB2 (LUW and iSeries), Hypersonic SQL, and
Sybase ASE. Specific versions and platforms for each database are published by
Oracle and are available at:

http://www.oracle.com/technetwork/middleware/ias/downloads/fusion-
certification-100350.html.

It is usual to see the repository share the same system as the target database.

We will now look into the specifics of Master and Work repositories.

Master repository

As stated earlier, the Master repository is where the sensitive data will be stored.
This information is of the following types:

e All the information that pertains to ODI users privileges will be saved
here. This information is controlled by administrators through the Security
Navigator of the ODI Studio. We will learn more about this navigator when
we look into the details of the Studio.

e All the information that pertains to connectivity to the different systems
(sources and targets), and in particular the requisite usernames and
passwords, will be stored here. This information will be managed by
administrators through the Topology Navigator.

¢ Inaddition, whenever a developer creates several versions of the same object,
the subsequent versions of the objects are stored in the Master repository.
Versioning is typically accessed from the Designer Navigator.

[16]
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Work repository

Work repositories will store all the data that is required for the developers to design
their data transformations. All the information stored in the Work repository is
managed through the Designer Navigator and the Operator Navigator. The Work
repository contains the following components:

e The Metadata that represents the source and target tables, files, applications,
message buses. These will be organized in Models in the Designer Navigator.

e The transformation rules and data movement rules. These will be organized
in Interfaces in the Designer Navigator.

e The workflows designed to orchestrate the transformations and data
movement. These are organized in Packages and Load Plans in the
Designer Navigator.

e Thejobs schedules, if the ODI Agent is used as the scheduler for the
integration tasks. These can be defined either in the Designer Navigator
or in the Operator Navigator.

e The logs generated by ODI, where the generated code can be reviewed,
along with execution statistics and statuses of the different executions
(running, done successfully or in error, queued, and so on). The logs
are accessed from the Operator Navigator.

Execution repository

In a production environment, most customers do not need to expose the source

code for the processes that are running. Modifications to the processes that run

in production will have to go through a testing cycle anyway, so why store the
source code where one would never access it? For that purpose, ODI proposes an
execution repository that only stores the operational metadata, namely, generated
code, execution results, and statistics. The type of Work repository (execution or
development) is selected at installation time. A Work repository cannot be converted
from development to execution or execution to development —a new installation will
be required if a conversion is needed.

[17]
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Lifecycle management and repositories

We now know that there will be different types of repositories. All enterprise
application development teams have more than one environment to consider. The
code development itself occurs in a development environment, the validation of

the quality of the code is typically done in a test environment, and the production
environment itself will have to be separate from these two. Some companies will add
additional layers in this lifecycle, with code consolidation (if remote developers have
to combine code together), user acceptance (making sure that the code conforms

to user expectations), and pre-production (making sure that everything works as
expected in an environment that perfectly mimics the production environment).

= Restore from
“~~._Version management

Version
management

XML export/ XML export/
import import

’
/
-/

In all cases, each environment will typically have a dedicated Work repository. The
Master repository can be a shared resource as long as no network barrier prevents
access from Master to Work repository. If the production environment is behind

a firewall for instance, then a dedicated Master repository will be required for the
production environment.
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The exchange of metadata between repositories can be done in one of the
following ways:

e Metadata can be exchanged through versioning. All different versions of
the objects are uploaded to the Master repository automatically by ODI as
they are created. These versions can later be restored to a different Work
repository attached to the same Master repository.

o All objects can be exported as XML files, and XML files can be used to import
the exported objects into the new repository. This will be the only option if a
firewall prevents connectivity directly to a central Master repository.

In the graphical representations shown previously, the leftmost repository is
obviously our development repository, and the rightmost repository is the
production repository. Why are we using an execution for the test environment?
There are two rationales for this. They are as follows:

e There is no point in having the source code in the test repository, the source
code can always be retrieved from the versioning mechanisms.

e Testing should not be limited to the validation of the artifacts concocted
by the developers; the process of migrating to production should also
be validated. By having the same setup for our test and production
environments, we ensure that the process of going from a development
repository to an execution repository has been validated as well.

Studio

The ODI Studio is the graphical interface provided to all users to interact with ODI.

People who need to use the Studio usually install the software on their own
machine and connect to a shared repository. The only exception would be when
the repository is not on the same LAN as the Studio. In that case, most customers
use Remote Terminal Service technologies to ensure that the Studio is local to the
repository (same LAN). Only the actual display is then sent over the WAN.

[19]
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The Studio includes four navigators that are typically used by different users who can
share the same objects and the same repository. Some users may not have access to
some navigators, depending on their security profiles. The navigators are as follows:

Security Navigator: This navigator is typically used by system
administrators, security administrators, and DBAs. Through this interface,
they can assign roles and privileges to the different users, making sure that
they can only view and modify objects that they are allowed to handle.

4 Designer X | Operatar X | ?Topology x |ﬁ.~%5ecurity X Q
i a.
Profiles .ﬁ; ~

-}, OPERATOR
-3, REPOSITORY EXPLORER
(- SECURITY ADMIN

Users &’ =

& ile

(3 SUPERVISOR

() WILLM
Cbjects

- {5 Action

‘-p's Action Group
*}s Action Line
’-}s Agent

*-}s Agent [ Context
‘-}s Calumn

Topology Navigator: This navigator is usually restricted to DBAs and
System administrators. Through this interface, they declare the systems
where the data resides (sources, targets, references, and so on), along with
the credentials that ODI will use to connect to these systems. Developers
and operators will leverage the information stored in the repository, but
will not necessarily have the right to modify, or even view that information.
They will be provided with a name for the connections and this is all they
will need. We will see this in more detail when we address logical schemas.

[20]
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Designer Navigator: This navigator is used by developers and data
custodians alike. Metadata are imported and enriched through this
navigator. The metadata is then used to define the transformations

in objects called Interfaces. The Interfaces are finally orchestrated in
workflows called Packages.
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e Operator Navigator: This navigator is used by developers and operators.
In a development environment, developers will use the Operator views to
check on the code generated by ODI, to debug their transformations, and to
validate and understand performance of their developments. In a production
environment, operators use this same navigator to view which processes are
running, to check whether processes are successful or not, and to check on
the performance of the processes that are running.
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Agent

The ODI Agent is the component that will orchestrate all the operations. If SQL code
must be executed by a database (source or target), the agent will connect to that
database and will send the code (DDL and DML, as needed) for that database to
perform the transformations. If utilities must be used as part of the transformations
(or, more likely, as part of the data transfer) then the agent will generate whatever
configuration files or parameter files are required for the utility, and will invoke this
utility with the appropriate parameters —SQL Loader, BCP, Multiload, and NZload
are just a small list of such utilities.

There are two types of ODI Agent, namely, the standalone agent (available in all
releases of ODI) and the JEE agent (available with ODI 11¢ and after) that runs on
top of WebLogic Server. Each type has its own benefits, and both types of agents
can co-exist in the same environment:

o The JEE agent will take advantage of Weblogic in terms of high availability
and pooling of the connections.

[22]
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e The standalone agents are very lightweight and can easily be installed on any
platform. They are small Java applications that do not require a server.

A common configuration is to use the JEE agent as a "Master" agent, whose sole
purpose it is to distribute execution requests across several child agents. These
children can very well be standalone agents. The master agent will know at all
times which children are up or down. The master agent will also balance the
load across all child agents.

In a pure standalone environment, the Agent is often installed on the target server.
Agents are also often installed on file servers, where they can leverage database
loading utilities to bulk load data into the target systems. Load balancing can also
be done with a standalone master agent. Multiple standalone agents can run on the
same server, as long as they each have a dedicated port. This port number is defined
in the Topology navigator, where the agent is defined.

The Agent can receive execution orders from different origins as follows:

e Execution from the Studio: When a user executes a process from
the Studio, he/she is prompted for the name of the agent that will
be in charge of the execution.

e Execution from the Console: Similarly to the Studio execution, the person
requesting a process execution will have to choose the Agent in charge.

e Execution from a command line: In this case, ODI will start a dedicated
session of the agent, limited to the execution of the process that is passed as
a parameter. The script to be used to start a process from a command line is
startscen.bat on Windows or startscen.sh on Unix. This script can be
found under the /bin directory under the agent installation path.

e Execution from a web service: ODI 10g offered this feature but required a
dedicated setup. ODI 114 offers this feature as part of the agent deployment.
All agents support web services to start processes. For a standalone agent,
connect to the agent via HTTP to view the associated WSDL. For instance,
if the agent is running on server odi_dev on port 20910, the wsdl can be
found on this very machine at http://odi_dev:20910/oraclediagent/
OdiInvoke?wsdl.

The application name for a standalone agent will always be oraclediagent.
Customers using a JEE agent will use the application name for the ODI Agent.

e ODI Schedules: If ODI processes are scheduled from within ODI (from
the Operator navigator or the Designer navigator) then the schedule itself
is associated with an agent. Either the schedules will be uploaded to the
agent by an administrator, or the agent will refresh its list of schedules
when it is restarted.

[23]
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Console

The Console is an HTML interface to the repository. The Console is installed on a
WebLogic Server (other application servers will be supported with later releases
of the product).

The Console can be used to browse the repository, but no new developments can
be created through this interface.
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The Console is useful for viewing lineage and impact analysis without having the
full Studio installed on a machine. Operators can also perform most of the tasks they

would perform with the Studio, including starting or restarting processes.
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Set Session Error
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Sunday, 7 March 2010... &

Sunday, 7 March 2010..,
Sunday, 7 March 2010...
Sunday, 7 March 2010...
Sunday, 7 March 2010...
Sunday, 7 March 2010...

»

The exact information that is available in the Operator Navigator of the Studio will
be found in the matching view of the Console: generated code, execution statistics,
and statuses of executed processes are all available.
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Oracle Enterprise Manager

As part of the consolidation of features across all Oracle product lines, ODI now
integrates with WebLogic Enterprise Manager.

,"_" Farm_odi_domain {Oracle Fusion Middleware Farm) - Oracle Enterprise Manager {weblogic) - Windows Internet Explorer
@A - |g http:,l’,l’localhost:?DDI,l’em,l'Faces,l'as,l'as,l'wIFarmHome?target=Farm_0di_d0mainj || K IGoogIe L~
1 . »
{\? & @Farm_odi_domain (Oracle Fusion Middleware Farm) - ... | @ = G v (e v orPage v (O Tools v
ORACLE Enterprise Manager 11g Fusion Middleware Control Setupw Helpw Log Out
EfFarm~ | & Topology
< Farm_odi_domain @ Logged in as weblogic
= 5% Farm_odi_domain Page Refrashed 08-Mar-2010 20:56:00 GMT L2
E 3 Application Deployments
E3 Internal Applications =l Deployments = Fusion Middleware By
% odiconsole {odi_server1)
% odi-sdk-ws {odi_server1) 11%
@ oradlediagent (odi_server1) .Pﬁwn
’ ] o Wup (2)
=] D JebLogic Domain mUp e
= E—‘;E odi_domain
g AdminServer 9%
&l odi_server1
Mame Status Target Mame Status Host
= £ Application Deplayments E £3 WeblLogic Domain
3 Internal Applications = ﬁodi_domain
% odiconsole ﬁ odi_server1 5 AdminServer ﬁ vmware-orade
@ odi-sdk-ns §  odiserveri &l odi_servert  {}  vmware-orade
% oraclediagent G odi_serverl
Farm Resource Center &y
4 |
| l_ l_ l_ |_|‘J Local inkranet | HA00% v g

Administrators can now use one single tool (OEM) to monitor the overall health of
their environment, including ODI Agents and ODI processes.

ODI key concepts

Understanding key concepts in ODI will help developers take advantage of the
graphical interface and further improve their productivity. In no specific order, we
will now review the notions of Execution Contexts, Knowledge Modules, Models,
Interfaces, Packages, and Scenarios.
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Execution Contexts

Everyone encounters the same issue. The parameters used to connect to the
development server are different from the parameters used in the QA or
production servers and there could be more than these few environments. Some
companies add environments such as user acceptance, code consolidation, and
pre-production; you name it and it is there! Maintaining the connection parameters
is a cumbersome activity. Beyond the maintenance itself, there is a risk if these
parameters are modified in the code after the code has been validated by the QA
team. Ideally, connection parameters and environment-specific parameters should
be maintained independently of the code. This is what ODI provides with the
notion of Execution Contexts.

To make sure that developers are independent of the physical location of the
different systems, ODI enforces the use of Logical Schemas. Logical Schemas are
labels or aliases that represent the connections for the developers. At execution
time, the agent will translate these logical names into physical ones based on the
information stored in the repository. This way, the maintenance of the connection
parameters, location of the databases, and schema names is entirely independent
of the code itself.

In addition, whenever an ODI process is executed, a Context must be selected. The
structure of the metadata will always be the same from one environment to the next
(say for instance, development, QA, and production) but the connection information
will be different. By selecting an execution context, the agent will know which
connection definition to use when completing the code.

Datawarehouse
. ) (Logical Schema)
Logical Architecture ™
© .
<°®§" : %o'
) le)
Context \\Q}Q,Q,- P f’_o%
Qe .
Physical Architecture - .
5 Windows = Linux—g——— Linux g
db_dwh awh db_dwh_prd
... Development Server - - QA Server «--------woeo-- © L._Production Server -------- 5
IP: 105.02.11.85 IP: 105.02.11.74 IP: 110.47.33.02
User Name: dev_odi User Name: ODI User Name: ODI TMP
Password:123456 Password: 654321 Password: 123456
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In the previous figure, the logical name Datawarehouse is actually pointing to

the physical schema db_dwh in the development server as long as we execute the
transformations in the development context. It will automatically point to the dwh
schema in the QA server for the QA context.

The physical details are maintained in the Physical Architecture of the Topology
Navigator and the logical names that point to the physical implementations are
defined in the Logical Architecture of the Topology Navigator. The Context
accordion lets administrators define as many contexts as needed. At run time, the
selection of a Context will define which physical implementation to use for each
logical name used in the code.

The physical architecture will contain the details for ODI to log in to the database,
the IP address or name of the server on which the database runs, the port numbers
to connect to the database, as well as the name of the actual schemas, catalogs,
libraries, and other objects found in these databases.

Knowledge Modules

A Knowledge Module (KM) is a template of code that defines what types of SQL
queries (insert, select, and so on) and what scripts need to be generated to complete
the data extraction, loading, and transformation operations.

There were several objectives behind the inception of these KMs. Some of them are
as follows:

e Improve productivity: Integration tasks are very repetitive in nature. Once
the extract/load techniques have been defined for a given project, they will
be reused over and over again. Consolidating these practices in reusable
templates helps improve developers' productivity.

¢ Encapsulate integration best practices: Even if a team agrees on integration
best practices, there is usually no guarantee that all developers will
implement what has been decided. In other cases, only the best developers
will come up with the best integration strategies. By encapsulating the
integration strategies in a template, all developers can share the same
quality of code.

e Allow for further customizations: Oracle is doing its best to encapsulate
industry best practices in all KMs no matter what database you are
using —but your environment is unique, and at times only you can further
optimize the code that will be generated. Again, to make sure that all
developers will benefit from the ultimate optimizations, customized KMs
will be shared by all developers.
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Typically, an ETL developer will be able to use a Knowledge Module without any
need to understand the underlying requirements (creation of staging tables, location
of these tables, intermediate operations on these tables, cleanup of these tables, and
SO on).

The developer will control what code will be generated by setting yes/no options to
insert records, perform updates, create the target table, and so on.

There are six types of Knowledge Modules that will enable various steps in the data
integration process:

¢ Loading Knowledge Modules (LKM): These modules determine how to
extract and load data across two heterogeneous technologies. Different
Knowledge Modules will offer different connection strategies such as JDBC
connection, and database load/unload utilities.

o Integration Knowledge Modules (IKM): These modules define the strategy
used to integrate the data into the target. The different strategies include
inserts only, update and inserts, slowly changing dimension, and so on.

e Check Knowledge Modules (CKM): These modules implement in-line data
quality control before insertion into the target such as validate business rules,
control the uniqueness of primary keys, and validate the existence of parent
records for foreign keys.

¢ Reverse-engineering Knowledge Modules (RKM): These modules import
the metadata for a given technology into the ODI repository. These KMs are
usually used for enterprise applications rather than databases. Most reverse-
engineering operations will not require any KM since the JDBC drivers
leveraged by ODI usually support reverse-engineering operations.

¢ Journalizing Knowledge Module (JKM): This module manages the ODI
journals and necessary CDC mechanisms to provide automatic Changed
Data Capture (CDC) functionality.

e Service Knowledge Modules (SKM): These modules automatically generate
the code and expose the database table operations as web services. Insert,
update, delete, select, or consumption of data changes can then be performed
by using these web services.

Knowledge Modules are named after the specific database for which they have been
optimized, the utilities that they leverage, and the technique that they implement. For
instance, an IKM Teradata to File (TTU) will move data from Teradata into a flat file,
and leverage the TTU utilities for that operation, or an LKM File to Oracle (EXTERNAL
TABLE) will expose a flat file as an external table for Oracle. Similarly, an IKM Oracle
Slowly Changing Dimension will generate code optimized for the Oracle database
which implements a Slowly Changing Dimension (Type 2) type of integration.
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Most developers will only use out of the box KMs —only the most advanced
developers will modify the code templates. For that reason, we will keep KM
modifications outside the scope of this book. But the examples we will go through
in the rest of this book will help you understand how best to select a KM for the
task at hand.

Models

Models in ODI are used to store the metadata imported from the databases. When
developers (or data custodian) create a model, they have the choice of importing only
the relevant metadata (you may not want to import the definition of all tables and
views in your environment). As we have seen earlier with Knowledge Modules for
reverse-engineering, metadata can also be imported from applications, where objects
can be a business representation of the data rather than an actual physical table.

Once the metadata has been imported, it can be organized and enhanced —Models
can be grouped in folders. Submodels can be created within Models to organize
tables in logical units.

When submodels are created, the users can define how tables will be organized;
either they will be manually moved into the appropriate subfolders, or their location
will be determined automatically by ODI based on their names.

Metadata can be enhanced by adding more constraints (such as referential integrity,
check constraints) that would not exist in the database.

Metadata can also be directly created in ODI. Each model has a Diagrams folder.
Diagrams let users graphically design their table structures. More importantly,
they can drag-and-drop object definitions from other technologies, and ODI will
automatically translate the datatypes from one technology to the next.

If tables are derived from another technology, they can still be manually modified
(by changing the column names, datatypes, adding or removing columns, and
constraints). The hidden benefit of the use of diagrams to create tables from other
Models is the ability to automate the generation of Interfaces.
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ODI knows what table was used as a basis for the new one. If you right-click on
the model name, and select the menu option Generate Interfaces IN, ODI will
automatically create an interface with the original table as a source and the new
table as a target with all columns properly mapped. You will be prompted to place
the interface in the project and folder of your choice. We will take a detailed look
at Interfaces in the next section. If you choose to select the menu option Generate
Interfaces OUT, ODI will generate the reverse interface, with the new table as a
source and the original one as a target.

Interfaces

Interfaces are where the transformations are defined. We will spend a lot of time in
this book covering the details of Interfaces. Interfaces are created in projects, and the
various components are organized in Packages.

There are multiple parts to an interface such as description, mappings, flow, controls,
to name a few.

Interface descriptions

Often overlooked, descriptions are the documentation of the objects. Because
the descriptions are stored with the objects in the repository, all documentation
generated by ODI will contain the descriptions. It may sound trivial, but the
descriptions are key to the success of your projects.

Interface mappings

ODI adheres to a concept called "declarative design". The definition of the
transformation logic is isolated from the definition of the data movement and
integration logic for two reasons which are as follows:

e Change to one should not alter the other: If I decide to add or remove
columns in my mappings, it should have no impact on the type of
technology I use (external tables, bulk load, JDBC, and so on) or the type
of integration strategy I use (inserts only, updates, and so on). Similarly if
I decide to change technology or integration strategy, this should have no
impact on my transformations.
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e Productivity can be greatly improved: Mappings are often unique and must
be handled one column at a time. Integration strategies and technologies can
be selected once for a complete project with minimal changes and reviews.
Separating the two allows developers to focus more on the moving parts
(the transformations) than on the stable parts (the integration strategy).
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Mappings are where the transformation logic is defined.

Interface flow tab

The flow tab of the interfaces is where the integration strategies are selected. The

Loading Knowledge Modules (LKM) will define which techniques must be used

to extract data from remote source systems and how to load the data in the target
system. The Integration Knowledge Module (IKM) will define which integration

strategy will be used to integrate the data in the target system.
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Interfaces will only list the KMs that have been imported into the project where they
are created (and starting with ODI 11.1.1.6, the Global KMs that are shared across
projects). One key benefit is that it is possible to control which strategies will be used
for a given project, hence limiting the choices of the developers to the choices made
by the team.
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This will ensure the following;:

o All developers implement the same best practice

e If changes are required later in the project, they can be done extremely
efficiently by changing the standard for a given project

e Ideally, because the choice can be limited, developers know that ODI
will always choose the KM they need and do not even have to worry
about that step
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Interface controls

One option that is available with some IKMs is the ability to control data integrity on
the fly. There are two options called Flow Control and Static Control. Flow Control
will check for data inconsistencies, remove invalid data from the staging tables, and
write them to a separate error table. Static Control will check for inconsistencies in
the target table after it has been loaded with all incoming records. Invalid records
identified in the target table are then copied to the error table but they are not
removed from the target table. When developers decide to activate one or both
options in the Flow tab of the interface, they can then refine what will be done —the
error table can be recreated automatically. Some constraints can be ignored while
others are enforced.

All constraints listed here are defined at the metadata level, under the definition
of the tables in the Models.

Packages and Scenarios

Packages are designed to orchestrate the individual objects created by the
developers —interfaces, variables, procedures will be sequenced in Packages.

If a step fails in a package, it is possible to branch out and immediately take
action based on the errors that are detected. For execution purposes, Packages
are compiled into Scenarios. Scenarios execution can then be organized with
Load Plans. We will see all these concepts in more detail in a dedicated chapter.

Summary

In this chapter we started by exploring the core concepts behind ODI architecture
and components.

In terms of architecture, you should now have a better understanding of what
the different elements are, in particular the repository, Studio, and Agents. This
will be important as you go into the next chapter where we cover the installation
of the product.

In terms of concepts, we have covered the key elements that differentiate ODI
from other products, namely, Execution Contexts, Knowledge Modules, Models,
Interfaces, Packages and Load Plans. We will now illustrate these concepts with
actual examples in the rest of the book, expanding on this quick introduction.
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This chapter provides instructions for installing and configuring the Oracle Data
Integrator product for a development or production environment. After reviewing
the prerequisites for the product installation, we will cover the installation and
configuration of the ODI repository, the Studio (graphical interface), and the
Standalone Agent.

As a point of reference, Oracle maintains a list of prerequisites and step by step
installation instructions at http: //www.oracle.com/technetwork/middleware/
data-integrator/documentation/index.html.

Prerequisites

Before installing the product, we have to make sure that all components are available
and that the systems where the product will be installed conform to the product
requirements. Download the required components as follows:

e The components need to be downloaded from the ODI OTN web page at

http://www.oracle.com/technetwork/middleware/data-integrator/
downloads/index.html. For the purpose of this book, we will assume that
the installation is done on a Windows operating system. Download the ODI
installation file.

e Download the Repository Creation Utility (RCU) tool that will be needed
to create the ODI repositories. RCU can be downloaded from the ODI
download page on OTN.

Make sure to download the latest release of both products. Note that the ODI file
is quite large (close to 2 GB). Depending on the quality of your bandwidth, the
download could take quite a while and should be scheduled accordingly.
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Prerequisites for the repository

To install the repository, you must have access to a database certified by Oracle

as being compatible with ODI. The list of supported databases for the repository

can be found in the certification matrix available at at http: //www.oracle.com/
technetwork/middleware/data-integrator/odi-llgrlcertmatrix-163773.x1s.
For the purpose of this book, we will assume that the database hosting the repository
is an Oracle database (10g and 11g are supported at the time of writing). The Oracle
databases can be downloaded from http://www.oracle.com/technetwork/
database/enterprise-edition/downloads/index.html.

The database that will host the repository does not have to be on the same hardware
as the Studio. Multiple developers will share the same repository when projects are
developed, so it is convenient to install the repository in a central location.

Keep in mind that the Studio will make very frequent access to the repository.
From that perspective, the Studio and the repository will have to be on the same
LAN (and since distance adds to latency, they should preferably be at a reasonable
distance —not in a different country or continent for instance).

The repository will use a few gigabytes of disk space to store the metadata,
transformation rules, and (mostly) the logs. Make sure that you have enough disk
space for the database. A good starting point for the size of the repository is 1 GB
each for the Master and Work repository.

Each repository (Master or Work) is typically installed in a dedicated schema. The
privileges required by ODI are "Connect" and "Resource" on an Oracle database, but
keep in mind that the installation program will have more stringent requirements
(the RCU utility will require sysdba privileges to be able to create the repositories).

Prerequisites for the Oracle Universal Installer

Java 1.6 is required for the installer to run. The documentation for the installer
indicates that a JDK version is required, but a JRE installation will be sufficient
for the installation of ODI.

Prerequisites for the Studio

When the setup program installs OD], it will also install a copy of Java under the
ODI directories, solely for ODI's needs. This will have no impact on other products
you may have that use other versions of Java, and will ensure that you always have
the proper version of Java for ODI.
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The Studio itself will have the following requirements:

e Disk space: 1 GB (in addition to what is required to store the downloads
from the Oracle website)

e Memory: 2 GB

Prerequisites for the Standalone Agent

The prerequisites for the ODI Standalone Agent are fairly limited. They are as follows:

e Disk space: 20 MB (but keep in mind that the installation program itself will
require some disk space)

e Memory: 1 GB

Installing ODI 11g

In this section we will view step-by-step instructions for installing ODI.

Two installation modes

Since the installation involves several components, there are two distinct installation
modes for the repositories. They are as follows:

e Oracle Repository Creation Utility (RCU) installation: Oracle provides
a dedicated program that assists with the creation of repositories. This
tool will create repositories for any Oracle tool that requires such an
infrastructure, including ODI. This tool makes installation extremely
simple, but will necessarily be less flexible than a repository created
directly from the ODI Studio.

e Creation from the ODI Studio: The installation program will only install
the graphical interface and the Agent. The repositories can be created from
the Studio graphical interface after it has been properly installed. The Agent
will have to be manually configured to connect to the repository in this case.
This installation mode may be required when additional repositories are to
be created (test, production repositories, and so on). It is worth your while
to familiarize yourself with both approaches.

Oracle recommends the use of the RCU tool for repositories creation. We will focus
on this recommended approach.

[37]
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Creating the repository with RCU

If you have not yet downloaded RCU, then download the latest version which
is available at http://www.oracle.com/technetwork/middleware/data-
integrator/downloads/index.html.

Follow these steps:

1. Once you have unzipped the file you have downloaded for RCU, launch
RCU by executing the following file \RCU\ rcuHome \BIN\RCU. bat.

2. RCU will display the welcome screen. Click on Next, as seen in the following
screenshot, to get RCU started:

Repository Creation Utility - Welcome

Welcome ORACLE 1 1

FUSION MIDDLEWARE

el Welcome
|

The Repository Creation Lkility enables you to create and drop component schemas that are part of

eate Repositar
/T\ ‘Wielcome to Repository Creation Ltility for Oracle Fusion Middleware.
] Oracle Fusion Middleware.

[ skip this Page Next Time

Messages:

Help [Mext = Cancel
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3. Select Create to create the ODI repository, as seen in the following screenshot:

Create Repository

Repository Creation Utility - Step 1 of 7 : Create Repository

ORACLE’

mT‘g

AEE)

T Welcome
= Create Repository
|

l
l
l
l

T Databaze Connection Details

(3) Creste

Creste and load component schemas into a databasze.

) Drop
Remove component schemas from a databasze.

Messages:

| tep |

| = Back " Mext =

| Cancel |

4. The next step will be to enter the appropriate parameters for RCU to connect

to the database where the repository will be created. For Oracle, select the
Oracle database.

5. Enter the hostname. Try not to use "localhost" for the hostname since
the repositories are supposed to be shared by multiple developers and
"localhost" will refer to a different machine for each developer. You can use
the machine name or the IP address of the machine (unless you are using
DHCP, in which case, the IP address could vary on a daily basis).
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6. Provide the port number and service name for the database. Then provide
a username with dba privileges and select SYSDBA for the role. This
is because the tool will create a user for the repository and potentially
even create a tablespace (depending on the answers you provide on the
subsequent screens). Then click on Next.

Repository Creation Utility - Step. 2 of 7 : Database Connection Details

Database Connection Details \ ). ORACLE 11g

g_,\‘__{,/ FUSION MIDDLEWARE

Database Type: |Oracle Database '|

Create Repositary

Database Connection Details

1 terminus
Select Components Host Name: | |

For RAC databasze, specify VIP name or one of the Mode name az Host name.

Port: [1521 |

Service Name: |ORCL |

._._._._c:__(:_g_.

Uzername: |System |

User with DBA or SYSDEL privileges. Example:sys

Pazswoard: |"“"0 |

Role: |sv=DBA ~|
©One or more components may require SYSDBEA role for the operstion to succeed.

Meszages:

Help = Back " Mext = ] Cancel
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7.

RCU will validate the connection parameters. Any connectivity issue (invalid
port number or service name, invalid host, not enough privileges for the
user, and so on) will be reported in the Messages window at the bottom. If

you encounter issues, fix them until all prerequisites are validated and click
on OK:

Re pository Creation Utility - Step 2 of 7 : Database Connection Details

Database Connection Details NS &
2_’\\__!,/ y FUSIDN MIDDLEWARE
] Database TYRE | Oracle Database '|
Lresle Repostory
,T\ Create Repositar
e Database Connection Details
| ot hlame: min
Select Components . . s = o g
T Repository Creation Utility - Checking Prerequisites
I Checking Global Prerequisites
I [ Initializing repasitory configuration metadata 00:02.453(sec)
I 7 Obtain properties ofthe specified database 00:00.21 8{ms)
- (Y4 Check requirement for specified database 00:09.735{=ec)
| Execute pre create operations 00:09.250{=ec)

| |
Operation completed. Click OK to continue to next page.

|_
LT L LD

Lo |

LBl g g 8 )L L e Ry e e e e

Messages:

Help

= Back " [Mext = ] Cancel
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8.

Repository Creation Utility - Step 3 of 7 : Select Components

Select Components

Now that we can connect to the database, we can select which repository
will be created. Select Oracle Data Integrator. Note that at this point you
can rename the schema where the repository will be created (the default

is DEV_opI_REPO). Click on Next:

FUSION MIDDLEWARE

ORACLE’ 1 1

.
-

l
|

| Select Components

T
I
¥
+ Schema Passwards
l
l

A Prefix groups the components associated with one deployment.

/ Database Connection Details (%) Creste a new Prefix DEY

Prefix can contain only alpha-numeric characters. Prefix should not
start with a number and should not cortain any special characters.

Component

Schema Owner

=0 Oracle AS Repository Components
FAS Common Schemag
[ Identity Management
H[] Enterprise Content Management
=¥l Oracle Data Integrator

Master and Work Repository

®[ Oracle Business Intelligence
FEOwWeblogic Communication Services
HS0A and BPM Infrastructure
HOWebcenter Suite
H[OPartal and BI
O Enterprise Performance Managearment

Messages:

DEY_ODI_REFO

Help

= Back " Mext =

Cancel
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9. RCU will validate the prerequisites that are specific to ODI. Then click on OK.

Re pository Creation Utility - Step 3 of 7 : Select Components

Select Components

FUSION MIDDLEWARE

A, Prefix groups the components associsted with one deployment.

B

-

Gl Ranpsitary Creation Utility - Checking Prerequisites

Select Components
Checking Component Prerequisites

i should not
| characters.

Schi P o
SR U | Master and Wark Repositary

00:00.110(ms}

(A

(—C—C—€—Er

Operation completed. Click OK to cortinue to next page.

Lo |

Master and Work Repository
#[ Oracle Business Intelligence
FOWehlLogic Communication Services
F S0A and BPM Infrastructure
FHOWehcenter Suite
H [ Portal and BI
# [ Enterprise Performance Management

Messages:

DEY_ODI_REPD

Help

= Back " [Mext = J Cancel
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10. You are then prompted for the password for this schema. Enter the password
for the ODI repository schema owner, and click on Next.

Repository Creation Utility - Step 4 of B : Schema Passwords

OoORACLE’
Schema Passwords —— g
FUSION MIDDLEWARE
Flease enter the passwords for the main and additional (auxiliary) schema users. Password can contain alphabets,
l numhbers and the following special characters: §, # | _ Password should not start with a number or a special
character.
/I .
] ':E') Use same passwords for all schemas
¥ Select Components Password |....o.oooo.oooo |
I
e/ Schema Passwords .
I Confirtm Pagsvward |o........o..... |
\.|./ Custom Variahles .
() Use main schema passwords for auxiiary schemas
} () Specify different passwords for all schemas
= Component Schema Owner Schema Passwiord Confirm Passwoaord
Messages:
| Help | | = Back " Mext = | Cancel |

11. At this point, RCU will prompt you for additional security parameters for the
creation of the repository. They are as follows:

°  Master Repository ID: This ID should be unique to your
environment. If you create more than one Master repository, make

sure that each one has a unique ID, even if these repositories are
completely independent.

Supervisor Password: This will be the password for the ODI user
supervisor. You will have to remember this password as you will
need it to launch the ODI Studio later on.
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Work Repository Type (Development or Execution): Execution
repositories will not allow any development code. Since this is your
first installation, select D for development.

Work Repository ID: This ID will have to be unique in
our environment.

Work Repository name: A good practice here is to repeat the
repository ID in the repository name.

Work Repository Password: Use a password to secure the access to
your repository. You will have to remember this value to connect to
the repository.

Click on Next.

Re pository Creation Utility - Step 5 of B : Custom Variables

I ) _ORACLE"
Custom Variables NS g
‘)_’ . FUSIDN MIDDLEWARE
Erter value for the follovving custom wariakles.
/I\ Component Custom Yariable “alue
Master and Work Repository Master Repository ID(001) 0o
l Supervizor Password i
] Confirm Supervisor Password i
@ Schema Passwords "Work Repostary Type: (D) Development (... |D
| Work Repository 100001 ) 101
<) Custom Variables ‘Wark Repositary Name (WORKREP) WarkRep! 01
| Map Tablespaces Work Repositary Passward i
T Confirm Wiork Repositary Password i
Messages:
Help = Back " [Mext = Cancel
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12. You have the ability to select the tablespace where the repository will be
created. You can either keep the default values or set your own values if
you have a marked preference. Then click on Next.

Repository Creation Utility - Step 6 of B : Map Tablespaces

Map Tablespaces
FUSION MIDDLEWARE

434’ . ORACLE’ 11 g

Choose tablespaces for the selected componerts. The default and temporary tablespaces are specified in the table

belowy.
/}\ To create new tablespaces or modify existing tablespaces click the 'Manage Tablespaces' button.
Component Schema Cwner Default Tabhlespace Temp Tahlespace
Master and Work Repo...| DEV_ODI_REFO *DEV_ODI_USER *DEY_ODI_TEMP

Custom “ariahles

Map Tablespaces

C—€—@€—C—C—

Summary
. ]
* Default tablespaces (specified in the configuration files) are to be created upon confirmation.
Manage Tablespaces |
Messages:
Help = Back " [Mext = Cancel
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13. If the tablespace does not exist yet, you are prompted to confirm the creation
of the tablespace. Click on OK.

Repository Creation Utility - Step 6 of B : Map Tablespaces

Map Tablespaces M11g

FUSION MIDDLEWARE

Choose tablespaces for the selected componerts. The default and temporary tablespaces are specified in the table
l belowy.
To creste newy tablespaces or modify existing tablespaces click the 'Manage Tablespaces' button.

/l R

I Component | Schema Owner | Default Tablespace |Temp Tablespace

Master and Work Repo...| DEV_ODI_REFO *DEV_ODI_USER *DEY_ODI_TEMP

] Repository Creation Utilit .

¥ Custom Yariahles P 3. 2/ rg'

I
e/ Map Tabl
T ap Tablespaces ,? Any tablespaces that do not already exist
T Summary H inthe selected schemas will be created.

- Click OK to create tablespaces.

Click Cancel to return to the wizard.
Ok | | Cancel
‘ : ]
* Default tablespaces (specified in the configuration files) are to be created upon confirmation.
lanage Tablespaces |
Messages:
Help

= Back " Mext = Cancel
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14. The tablespace will then be created. Click on OK.

Re pository Creation Utility - Step 6 of B : Map Tablespaces

ap Tablospaces _ORAcLE q4g

FUSION MIDDLEWARE

Choose tablespaces for the selected componerts. The default and temporary tablespaces are specified in the table
helovy.

To create new tablespaces or modify existing tablespaces click the 'Manage Tablespaces' button.

B
-

p Tablespace

} Repository Creation Utility - Creating Tablespaces rz| ODI_TEMP
] “alidating and Creating Tablespaces
¥ Cuztom Variables %® Check tablespace requirements for selected components 00:00.109{ms)
\‘;_, Map Tablespaces o Create tahlespaces inthe repository database 00:09.67 2{sec)
|
T Summary
. | I
Operation completed. Click Ol to cortinue to next page.
Lo |
. ]
* Default tablespaces (specified in the configuration files) are to be created upon confirmation.
Manage Tablespaces |
Messages:
Help

= Back " [Mext = Cancel

[48]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 2

15. RCU will provide a summary of all the selections that were made. Validate
your choices and click on Create.

summary

Repository Creation Utility - Step 7 of B : Summary

FUSION MIDDLEWARE

Wiglcome

Create Repositor

Select Components
Schema Passwards

Custom Yariahles

(e ————— —¢

Database Connection Details

Database details:

Host Mame: lncalhost
Part: 1521
Service Mame:  XE
Connected As:  sys
Operation: Create

Prefix for (prefixakle) Schema Owners:DEV

www.it-ebooks.info

Map Tablespaces Componernt Schema Owner Tablespace Type Tablezpace Name
Summary Master and Work Repository DEY_CODI_REPC Default DEY_QDI_SER
Temp DEY_ODI_TEMP
Additional Mane
Help = Back Create | | Cancel
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16. Depending on the speed of your processor, the creation of the repositories
can take a while (about 15 minutes here on a very slow machine). Click on
Close when you are done. Your repositories are created.

BRe pository Creation Utility - Step B of B : Completion Summary

A\

) .r'? ORACLE’ 11 g
Completion Summary U —— =
‘)_’ FUSION MIDDLEWARE

Database details:

Host Mame: localhost

Port: 1521

Service Name: XE

Connected As: sys

Operation: Create

RCU Logfile: F:'OracleRCU_ExpandedircuHomercutlogdogdir 201 1-1 2-04_19-35eu log
Component Log Directory:  FWDraclke'RCU_ExpandedircuHomerculoglogdir. 2011-12-04_19-35
Execution Time: 15 minutes 13 seconds

Prefix for (prefixable) Schema Cwners:DEY

1
w! Completion Summary Componert Status Lagfile Time:
Master and Vork Repository Success odi log 14:35 8359(min)

Help Claze

Installing the ODI Studio and the ODI Agent

In this section, we will go through step-by-step instructions to create the ODI
repository and install both the ODI Studio and the ODI Agent.

1. The ODI download comes as a single ZIP file. You will first have to unzip
the file to access the installation program. Once the file is unzipped, you will
see two directories, namely, Disk1 and Disk2. You will find the setup.exe
program directly under Disk1.
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2. Run the setup.exe program either from a command prompt or from the
Windows Explorer:

Oracle Universal Installer

Oracle Universal Installer...

if CPU speed iz ahove 388 MHz . Actual 1862 MH= Passed
swap space: must he greater than 512 MB . Actual 4892 MB Pazzed
monitor: must be configured to display at least 256 colors Higher than

Actual 4294967296 Passed

Preparing to launch Oracle Universal Installer from C:\DOCUME™1iscdupupet~LOCALS
“15\Temp~Oralnstall2@ii-12-A6_12-A8—-17PM. Please wait ...

The installation program will first validate that the
environment matches its own requirements (swap space,
CPU speed, monitor resolution, and so on). If any of the
prerequisites are missing, you will be prompted to continue
or abort. If all prerequisites are satisfied, an "ODI installer"
screen will be displayed as the installer starts.

If the Oracle Universal Installer window does not appear
after the prerequisites have been validated, check the
Oracle installer specific documentation that can be found
athttp://docs.oracle.com/cd/E21764 01/
core.1111/e16453/install.htm#CHDJIDFD.
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The installer screen is as follows:

Oracle Data Integrator 11g
Installer

Generating sequence for page: SpecifyinstallLocationPage
|

ORACLE

Copynight (c) 1555, 2010, Oracle andlor its affilistes. All nights reserved.

3. After the splash screen disappears, the ODI installation Welcome page
appears. From this point on during the installation, online help is available
by clicking on the Help button at the bottom left at any time. Click on Next
to proceed.

&

O Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 1 of 13

oORACLE
Welcome
FUSIDN MIDDLEWARE

\TJ Welcome

-

)-:-‘k Select Installation Type Welcome to Oracle Data Integrator 11g Installer.

=elect Instaliation Type

b Prerequisite Checks “fou are about to install the applications and components contained in the
| T Oracle Data Integrator (ODI).

¢ Instaliation Location

If you plan to install any of the 0Dl Java EE components, make sure that
Oracle WeblLogic Server 114 iz installed and configured in an Oracle

b Master Repository Widdleware Home Directory.

“ou must create an 0Dl repository using the Repositery Configuration Utility
(RCU} or the ODI Studic in order to run the Repository Configuration steps.

|
M Configure Repositories

|
¥ Supervisor User Details

|
¥ Work Repository Details " _ . -
Context-sensitive help is available by clicking Help.

|

eci e ai
L4 Specify Agent Details
Click Next to begin the installation.

Copyright (c) 1999, 2011, Oracle andfor itz affiiates. Al rights reserved.

[l

|
b Installation Summary

Installation Progress

T
|
T Configuration Progress
|

Inztallation Completed

| Help | | Next = | | Cancel |

| Flapsed Time: 1m 155
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The next screen provides the details for the two installation modes, namely,
installer driven creation of the repositories (using the Oracle RCU tool),

or creation of the repositories from the graphical interface of ODI. Since

we have seen how to create the repositories with RCU, we will select the
matching option.

No action is required on this screen; simply click on Next.

The installer then asks for the desired installation type the choices are
as follows:

o

The Developer Installation will install the Studio (the graphical
interface used to design ETL processes with ODI). It also gives

the option to install the SDK that advanced developers will utilize
to use ODI beyond what is available from the Studio. The SDK

is not covered in this book, but the complete reference guide for
the SDK is available along with the rest of the ODI documentation
at http://www.oracle.com/technetwork/middleware/
data-integrator/documentation/index.html.

The Standalone Installation will install the Standalone Agent. You
can elect to install the Standalone Agent and the Studio at the same
time. The Agent is the component in charge of the execution of the
processes in a production environment.

Note that in a development environment, the Studio acts as an Agent.
This is very convenient in the sense that the installation is simplified.
However, offloading orchestration of the ETL processes to an Agent
as compared to using the Studio for both the design of the processes
and their orchestration, is a worthwhile investment in the long run.
The additional benefit is that developers collaborating on a project
can share the same Agent.

The Java EE Installation covers all elements that will be installed
on a WebLogic server. WebLogic is a prerequisite for the following
components (but it will not be covered here):

e Java EE Agent: It is the same module as the Standalone
Agent, but this Agent takes advantage of all the features
provided by WLS (high availability, pooling of connections,

externalization of security, and so on).

e ODI Console: This is a web frontend to access the ODI
repository. Most objects will be read-only, but the lineage
and impact analysis that are available through this interface
will be of particular interest, along with the screens available
to operators to monitor processes without having to install
the Studio.
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e Public Web Service: This feature will expose ODI jobs as
web services. One single web service will be used and it will
take the name of the jobs to be executed as a parameter (along
with any other parameters required for the job itself).

7. For the purposes of this book, select the ODI Studio and the Standalone Agent.
8. Click on Next to proceed:

-

O Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 2 of 13 |Z||E|E|

. ORACLE
Select Installation Type oM MDDLEWARE 11

¥ Welcome

|§| [l peveloper Installation)

----- . 0Dl Studio (with local agent)

I
e Select Installation Type

|
¥ Prerequisite Checks = |:| 0Dl SDK
+ Installation Location E| . Standalone Installation

. --0DI Standalone Agent
& (] Java EE istalation
_- ----- |:| Java EE Agent
["] oDl Console
Work Repository Detaile ™ | = |:| Public Web Service

|
M Configure Repositories

Master Repository

Supervizor User Details

Installation Summary

Installation Progress

Configuration Progress 1150 MB of dizk space iz required to install the selected components.

T
T
T
¥ specify Agent Details
I
1
1

Installation Completed

| Help | | < Back ” Next = J | Cancel |

| [Elapsed Time: 4m 40s
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9. The installer will then run several prerequisite checks to ensure the health
and viability of downstream installation steps and the overall post-install
experience. Click on Next to proceed.

O Oracle Fusion Middleware 11g Oracle Data Integrator, Installation - Step 4 of 14

ORACLE’
Prerequisite Checks 11

FUSION MIDDLEWARE

¢ lielcome Sebectiunl Check | Progress | Status
\:.r Skip Software Updates Checking operating system certification 100% 4
/\:.e\ Select Installation Type Checking service pack 100% v
x.I,- Prerequisite Checks Checking physical memory o 00% | v

T

+ Installation Location
Configure Repositories
Master Repository
Superyizor User Details

Werk Repository Details

Security Updates

Installation Summary

- o Checking operating system certification

Installation Progress T
" Checking service pack

Eonixpasm Boges= Fl- o Checking phrysical memary

(-~~~ —C—F—

Installation Completed

| Help | | < Back " Next = | | Cancel |

| IFlapsed Time: 0m 495

of hardware and software requirements mentioned

M If the prerequisites do not pass, please review the list
Q earlier in the chapter.
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10. You then have to specify the oDI_Home directory. As for all Java tools, try to
avoid directory names that would contain a space (for that matter, Program
Files is not a good choice, but you can always use the old MS_DOS equivalent
name of progra~1 or whatever eight character name it is on your platform).
Also try to keep the path simple and easy to remember. Click on Next.

-

O Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 5 of 14 |:||E|E|

ORACLE’ 11g

Specify Installation Location oM MIDDLEWARE

¥ Welcome

|
¥ Skip Software Updates

|

A Select Installation Type
|

¥ Prereguisite Checks

I
e Installation Location Oracle Home Directory:

I L
. Configure Repositories CAOracie\productii1.1.1\Oracle_0DI_1 || Browse

Master Repository

Supervisor User Details

Security Updates

Installatien Summary

The Oracle Home will be created with the given name. This must be an empty directory or
an existing Oracle Home location.

Installation Progress

!

!

¥ Work Repository Details
|

T

T

I

T Configuration Progress
|

Installation Completed

| Help | | = Back ” Next = J | Cancel |

| [Elapsed Time: 2m 543

11.1.1\Oracle_oODI_1. This is also known as your

M The default installation directory is ¢ : \oracle\product\
Q ODI_ HOME directory.
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11. You then have to choose whether to configure an existing Master/Work
repository pair and items in ODI Studio and Agent that are dependent on
the repositories. If you want to manually create the repositories from the
Studio, skip the repository configuration. If you did run the RCU tool to
create the repositories as described earlier, you want to select the Configure
Repositories option to make sure that the Studio and the Agent will be
automatically configured to connect to these repositories. Select Configure
repositories and click on Next to proceed.

@ " — P
O Oracle Fusion Middleware 11g Oracle Data Integrator Installation, - Step 5 of 14 E”E”gl
- - oRrRACLE’

Repository Configuration
FUSIDN MIDDLEWARE
.lr Welcome
,.lr\ Select Installation Type
¥ Prerequisite Checks —
| #! Configure Repositories
¥ Installation Location Us=e this option to configure the Oracle Data Integrator Studio and the
I o Standalone Agent with an existing Master and Work repositories pair.
o Configure Repositories
| ;
Kiasier neposiory
T Master Reposito
T e \._! Skip Repository Configuration
¥ Waork Repository Details Use this option to =kip the Oracle Data Integrator Studio, Standalone Agent and
| Repository configuration. You will need to configure these components
¥ Specify Agent Details manually after the installation.
| .
T Security Updates
¥ Installation Summary
| ; } } ;
Installation Progress This .DptIDI'I creates a connection to a work repository for the Oracle Data Integrator
{ Studio.
: Configuration Progress It alzo configures the odiparams file for the Standalone Agent to connect the master |54
| repository. The agent definition iz declared in the topology and correzponding agent
- Instaliation Completed =tartup scripts and shortcuts are created. v
| Help | | < Back || Next = | | Cancel |
| |Elapsetl Time: 5m 50=
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12. When prompted for the connection parameters, enter the same values you
selected in the RCU tool. You will have to confirm the parameters for the
database connection string and modify them if needed and re-enter the
database username for the Master repository. Then click on Next.

o

O Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 6 of 14

Master Repository oRACLE 11

- FUSION MIDDLEWARE
I
B

¥ Welcome
| Database Type: | Oracle Database = |
A Select Installation Type

| Databaze Connect String: |01:Iupup-et—lap.us.nracle.cnm:1 521 :Drcl.us.uracle.c|

¥ Prerequisite Checks

i b etatation Locat Format: hest:port:servicename or host:port:zid
n=tallation Location For RAC DB:

\.IJ
| )
)‘f\ Caonfigure Repositories host1:port1“host2: port2@servicename
I
.
T
|
\TJ

! Master Repository

Supervisor User Details
Database User Mame: |DEV_CIDI_REPCI |

¥ Work Repository Details
| Database Password: |o....ooo..o.ooo |

Specify Agent Details

[ uge sService ID

Installation Summary

Installation Progress Provide the Master Repository Schema password

NTJ

+ Security Updates
|

\TJ

|

i

[ Configuration Progress
1

Installation Completed

| Hep | | <Back || Next> J | cancel |

| [Elapsed Time: 7m 308
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13. You will then have to enter the password that you had entered in RCU for
the ODI Supervisor. This password is case-sensitive, so make sure that you
type it in exactly the same way that you did in RCU. Click on Next.

&

O Oracle Fusion Middleware 11g Oracle Data Integrator, Installation - Step 1 of 14

ORACLE’ 11
. FUSION MIDDLEWARE

B

Supervisor User Details

Welcome

Select Installation Tvpe
Prerequisite Checks

Installation Location

0DI Username:
Configure Repositories -

Waster Repository IS

Supervisor User Details

\Work Repository Details

4]
iy

Agent Details

Security Updates

Installation Summary

Installation Progress

Configuration Progress

(€€ €—F——C—C—F——¢

Ingtallation Completed

| Help | | = Back ” Next = i | Cancel |

| Elapsed Time: 12m 255
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14. You will then be prompted to select your Work repository. If this is your first
installation, you only have one repository available. Click on Next.

O Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 8 of 14

Specify Work Repository Details ORACLE 11g

- FUSION MIDDLEWARE

¥ WWelcome

Select Installation Tvpe

Prerequisite Checks

Installation Location

Configure Repositories

Master Repository Select Work Repository: WORKREP101 -

Supervizor User Details
| Work Repository Details
Specify Agent Details

Security Updates

Installation Summary

Installation Progress

Configuration Progress

L e B B e B

Installation Completed

| Help | | = Back ” Next = | | Cancel |

| [Elapsed Time: 4m 555
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15. Itis good practice for the Agent's parameters to name the Agent after
the machine on which it is installed. Historically, ODI uses 20910 for
the Agent port, but you may want to change this value (particularly if
you install more than one Agent on the same machine). After entering
your values, click on Next.

=

O Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 9 of 14

. . ORACLE’
Specify Agent Details FUSION MIDDLEWARE 1 1

¥ Welcome

Select Installation Tvpe

Prerequisite Checks

Installation Location Agent Name: |1erminus |

Configure Repositories

Agent Port: |2E|'91 ] |
Master Repository

Supervisor User Details
Work Repository Details
Specify Agent Details

Security Updates

Installation Summary

Agent port must be a number in range 0-55535 and =hould not be used by any other
process.

Installation Progress

Configuration Progress

(A~~~ —F —————F —

In=tallation Completed

| Help: | | < Back || Next = J | Cancel |

| Flapsed Time: 6m 40s
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16. You can enter your contact information to be alerted by Oracle if security
issues are identified. Click on Next to proceed.

QO Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 10 of 14

BES)

Specify Security Updates

- Welcome

A Select Installation Type

Prerequisite Checks
Installation Location
Configure Repositories

Master Repository

i

i
T

i

¥ Supervisor User Details
\:.' Work Repository Details
\:.' Specify Agent Details
+- Security Updates

\.:J Installation Summary
; Installation Progress

; Configuration Progress
|

Installation Completed

| tep |

ORACLE'

FUSION MIDDLEWARE 1 1

Provide your email address to be informed of security iszues, install the product

and initiate configuration manager. View details.

Email:

| wish to receive security updates via My Oracle Support.

My Qracle Support Password:

Easier for you if you use your My Oracle Support
email address/username.

| <Back | mext> |

| Cancel |

|[Elapsed Time; 10m 258

17. If the input fields in the previous step were left blank, a confirmation
dialog is presented to validate that notification of critical security issues
is not desired. Either click on Yes to confirm that critical security issue
notification is not desired or No to provide your contact information,
and then click on Next.
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18. The Installation Summary will allow you to review the components that
are about to be installed. Click on Install to proceed.

O Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 11 of 14

Installation Summary ORACLE 11

- FUSION MIDDLEWARE

b,

¢ Melcome [=Install and Configure Oracle Data Integrator
-Directory Details

FY

|
A Select Installation Tvpe
|

B +--0Oracle Home Location: Doditemp

\r Prerequizite Checks B = 3 i
-I“Repository Configuration Detai
2R itery Confi tion Details

I ) )

T Installation Location Database Type: Oracle
/\:.e\ Configure Repositories Databaze Connect String: cdupupet-lap:1521:0RCL

| Master Renosito Database User Name: DEV_ODI_REPO

HASIET RERUSIONY H L.

T ~-Work Repository Name: VWORKREP101

‘¢ Supervisor User Details EI Agent Configuration Details

|

L Work Repository Details -Agent Name: terminus

| .

¢ Specify Agent Details (RE=THREIS S —

| [=}Disk Space e’
T Security Updates Save Response File: Save

e Installation Summary

I installation Progress Click Install to accept thiz configuration and start the installation.

T = ess

|

I Configuration Progress To change the configuration before starting the installation, select the topic to change in

1 . the left pane, or use the Back button.

— Installation Completed
| Hew | | <Back | [ mstat || cancel |

| Elapsed Time: 13m 0s
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19. The Installation Progress displays a progress bar to show the installation
progress. An important item on this screen is the location of the log file that
is created during execution of the ODI 11g installer. The root directory of the
installation log file(s) is fixed for a given operating system. If you changed
the default installation, the location of the log file does not change. For
example, for Windows, the log file root directory location is C: \Program
Files\Oracle\Inventory\logs. A log file is created each time the installer
is run by appending the date and time information to the string install to
form a uniquely named file. Click on Next to proceed.

-

© Oracle Fusion Middleware 11g Oracle Data Integrator Installation - 5tep 12 of 14 E”E'E'

ORACLE’ 1 1

Installation Progress T ————

TGS T pUSioT §

Fy

Supervisor User Detaile Progress

1% |
Work Repository Details Copying Files ..
Specify Agent Detail | | Install Log C:\Program Files\Oracle\inventory\logstinstall2011-12-06_03-41-14PM.log

Security Updates

Installation Summary — Starting File Copy

Installation Progress | |

i ]

o

Oracle Fusion Middleware ok
. More Flexibility

ot

| Help | | Cancel |

| Elap=ed Time: 2Zm 10=
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20. After the file installation progress has reached 100 percent and the related
configuration steps are completed, a screen reviews the different actions that
were performed by the installation program to configure your environment.

21. You are essentially done, however, click on Next to proceed.

F

O Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 13 of 14

Confi ti P OoRACLE
onnguraton Frogress
g g q FUSIUN MIDDLEWARE
I'\
I WEETs Configuration Tools
A~ Select Instalation Type Name | Progress
|
T Prerequisite Checks =- |:| + 0D Configuration R [ ] S|
|
. In=tallation Location & Configure ODI Studio Login ¥ Success
[ o [ Declare Agent in the Topology ¥ Success
/I\ TR M [ Create Agent Startup Scripts &/ Success
T Master Repository [ Configure Agent Parameters ¥ Success
; Supervisor User Details [ Configure ODI Parameters « Success
| e
J Work Reposiory Detais [ Create Shortcuts ¥ Success
|
T Specify Agent Details
| . ion: C-
Security Updates C.Dnﬂguratiun Log Lucatlun.. C:\Program
I Files\Oraclelinventonylogslinetall2011-12-06_03-41-14PM.log
T Inztallation Summary
| ) .
{ Instaliation Progress [+ QDI Configuration
I
& Configuration Progress
|
& Installation Completed
| Help | | Next = | Cancel |
| |[Elapsed Time: 29m 455
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22. Installation Complete! Congratulations. Note that you can click on Save to
preserve the Installation Configuration information.

3

O Oracle Fusion Middleware 11g Oracle Data Integrator Installation - Step 14 of 14

ORACLE 1 1

Installation Completed
FUSION MIDDLEWARE

Ir

Welcome [=}-Install and Configure Oracle Data Integrator
.. Select Installation Type [=-Directory Details

-

. Oracle Home Location: D:\editemp
Prerequisite Checks

E Repository Configuration Details

Databaze Connect String: cdupupet-lap:1521:0RCL
atabase Uzer Name: DEV_ODI_REPO

i ~-WWork Repository Name: WORKREP101

Supervisor User Details Ié}-"Agent Configuration Details

\. Configure Repositories

|
I
T Installation Location
|
T

Waster Repository

Agent Name: terminus
Agent Port: 20910

Save Installation Configuration: Save

Work Repository Details

Specify Agent Detailz

<

Security Updates

Inztallation Completed

Installation P (=2
AT T Oracle Data Integrator installation and configuration completed successfully.

|
T
|
T
|
T
|
T
|
I
T Installation Summary
|
I
¥ Configuration Progress

! Installation Completed

| Hew | | <Back | | Emish |

| [Elapsed Time: 30m 40s

The following screenshot shows a sample of the type of information that
will be saved by this operation:

=] Saved_ODI11g _Installation_Configuration_file.txt - WordPad
File Edit Miew Insert Format Help

=H Sk # By

Install and Configure Oracle Data Integrator
Directory Details
C:\Oracle\Pdeuct\11.1.1\Oracle_ODI_1
Disk Space
Oracle Home 3ize: 779.010 MB
bvailable: 5105MB
Lpplications
Developer Installation

23. Finally, click on Finish on the last installation screen.
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Starting the ODI Studio for the first time

Follow these steps to start ODI Studio:

1.

3.

Launch the newly installed product for the first time from the Windows Start
menu | Oracle | Oracle Data Integrator.ODI Studio.

The installation program has installed JRockit JDK 1.6.0_24 along with ODI
so that ODI always has the proper version of Java to work with. You will
find this installation of Java under your oDI_Home directory. If you used
the default installation directory on Windows then it will be c: \oracle\
product\11l.1.1\Oracle ODI 1\jrockit-jdkl.6.0_ 24.

The ODI Studio and the ODI Agent will be automatically configured to use
this version of Java.

The ODI splash screen appears as product initialization proceeds prior to the
tirst product screen being presented. Wait for the splash screen to disappear.

Oracle Data Integrator

Release 11g (11.1.1)

HEEE _ _ _
Productivity with Choice

Copyrght © 1997, 2010 Oracle andfor itz affiliates. All Rights Reserwed,

If the splash screen does not appear, check out the file

~ [ODI_HOME] \oracledil\client\odi\bin\odi.conf
and make sure that the SetJavaHome parameter points to
the jrockit directory.

Congratulations! ODI Studio initialization has completed and presents itself
to the user.
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4. Click on Connect To Repository to record your connection parameters. You
will have to name the connection itself (so that you can go back and forth
between different connections). In the login screen, click on the + icon to
create a new connection.

®. Oracle Data Integrator 11g Q@@
File Edit Yiew Search ODI Jools Window Help

B XEE >

W]Eiowratm % |Fitopo.. % | = [ [@startage = =
W &

j]a Connect Ta Repository... ‘ |
Oracle Data Integrator 11g

Define the Topology
Manage Data Models
_Build Projects

| Operate In_tegra_ﬁip_n _qu_s_

Copyright © 1997, 2011 Oracle, All rights reserved.

5. Select a name to identify the connection (in this case My First
ODI Repository).

6. Then enter the ODI username (SUPERVISOR —you have no other user
defined at this point) and the password for this user (the same password
that you have entered during the installation process), unless you do not
want ODI to remember this password for you.

7. Enter the Master repository username and password, along with the
database connection information. Select the appropriate Work repository
and if you want to always be prompted with this set of parameters, make
this a default connection.

8. Click on Test to make sure that all parameters are correct. Then click on OK.
ODI Studio will connect to your repository. You are now ready to get started
with ODI.
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0

LLLEEUCH % Repository Connection Information

User:

Oracle Data Integrator Connection

Password: Login Marne: |My Firsk ODI Repository |
ay

Liser: ISUPERVISOR |

Password:  [sessssss |

Database Connection {Master Repository)

User: |DEV_ODI_REPO |
Password: FTTPPR— |
Driver List; |Oracle JDEC Driver v| \:{

Driver Mame: |0racle.jdbc JOracleDriver |

Lirl: |jdbc: oracle:thin: @cdupupet-lap: 1521 :ORCL | %

Co)
Work Repository

() Master Repositary Cnly

(3 Waork Repository | WORKREP 101 |}

[ ] Defaul Connectian

| oK | | Cancel | | Test | | Help |

Post installation—parameter files review

The following files are worth looking at:

e For the Studio, you will find under Documents and Settings\<your
login name>\Application Data\odi\oracledi) all the configuration
files that contain your login preferences and Studio preferences. If you
need to add JDBC drivers for the Studio, you will need to store them
into the userlib subdirectory.

e For the Agent, under the agent \bin directory, you will find the
odiparams.bat file (the same odiparams. sh will exist on Unix)
that defines all the connection parameters for the Agent to connect
to the repository. For instance, C:\Oracle\product\11.1.1.5\0DI\
oracledi\agent\bin. The installation program has also created an
agent_<your_agent_names>.bat file to start the Agent you have
defined with the appropriate parameters.
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Summary

In this chapter, we have reviewed the environment required for the ODI installation
as well as the different steps required to install ODL. If you follow these steps with
your installation, ODI will be installed and up and running with properly configured
Master and Work repositories.

In the next chapter, we will introduce the notion of variables, how to define them,
and how and where to use them. Then we will be ready to go into the actual use of
the product.
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A very important element in all development environments is the ability to
leave room for dynamic information. Eventually, you will want to use variables
to construct, refresh, and store information as the processes unfold.

This chapter is relatively independent from the others, and can be consulted out

of sequence. You will probably want to review some of its content after you have
covered more of the following chapters. As variables can be used anywhere in OD],
some of the concepts mentioned here will actually be covered more in depth later.
Introducing variables early will allow you to have a better feel for what they are and
how and where they can be used. Other chapters will reference variables. Feel free
to come back to this chapter for more details on the subject. In this chapter, we will
cover the following points:

e How to define variables, and how the different definitions will impact the
usability of variables

e How to use variables to process dynamic information, that is variables in
models and interfaces

e Using variables to alter the workflows, that is, in Packages and Load Plans

Defining variables

We will now look into defining variables in the following sections.

Variable location and scope

Variables are defined in the Designer navigator either under a given project or
as global objects.
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Project variables can only be used in the project where they are defined. Global
variables can be used in any project. We will see later in this chapter that variables
can be used to make models more dynamic. When using variables in models, we
have to be very careful and make sure that if we use project variables, the model is
not used in another project where the variable is not defined. If a model is shared
across projects, and if that model must be dynamic, then make sure to use global
variables in the model.

The notion of a global variable only means that variables can be
used in different projects. It does not necessarily mean that the
» same value will be shared by all projects. The value of a variable
is local to a project and is based on how and when the value is
’ set. From that perspective, multiple processes running in parallel
will not share the same values after the processes are started.
Each process will operate with its own copy of the values.

Variable definitions

The first element we need to define for a variable is its name. Variable names are case
sensitive. In some places (mappings, models, and so on) you will have to reference
variables by name, so make sure to follow the same standard for variable names
throughout your project. Some conventions that can be used are MyvariableName,
myVariableName, my variable name, MY VARIABLE NAME.

?)Start Page * | 4 dtLastRunDateAndTime X|

Definition
) % Variable [Project: Load DWH]
Refreshing
History Marme: |dtLastRunDateAndTime |
IMarke
arers Datatype: |Date V|
Memo
Version Keep Hiskory: |Latest Yalue '|
Privileges Secure Yalue: [
Default Value: Date: |lan 26, 2012 (=] 1ime: [eiszezem|Z] [
Descripkion:

This wariable is used to save the date and time of the last execution of the load.
The inkent is to stare the start time of the scenario.|
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Another important element, as you can see in the previous screenshot, is the variable
datatype, namely, Numeric, Date, Alphanumeric, (limited to 255 characters) and
Text (unlimited length).

Variables can be assigned a Default Value, and it is always good practice to
describe the purpose of your variables in the Description field — there is never
too much documentation.

The last field in the definition of the variable allows you to define how much history
you want to keep for the values of the variables. You can set it to No History (do not
remember anything past the execution of the process), Latest Value (only remember
the last value that was used, and overwrite that value when another value is taken),
or All Values (save all the values ever taken by the variable).

Version 11.1.1.6 of ODI adds the ability to create Secure Variables — variables
whose values will never be visible in the generated code (think passwords for
instance). These variables will obviously have no history.

Refreshing variables

One key aspect of variables is that they can be associated to an SQL query as long as
this query returns a single value (no lists or result sets are allowed). At runtime, it
will be possible to Refresh the variable to run the associated query and the returned
value will automatically be assigned to the variable —all in one operation. We will
see this in more detail when we look into the use of variables.

To define the query associated to a variable, select the Refreshing tab of the variable,
select the name of the logical schema where the query will have to run, and simply
type the query as you would in any SQL editor. An example of a query would be:

Select sysdate from dual

. Note that you have to select a Logical Schema in all cases,
even in the previous example. The Logical Schema will define
= which server you are connecting to as well as which credentials
to use to connect to that server.
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Also remember that this query must return a unique value.

The icons you can see on the top right of the query input box will help you build the

?)start Page X | dHl astRunDateAndTime -"1|

Definition

Refreshing Schema: | ORA_ODI_TMP -|

History Select Query: E’@ v /
Markers select SYSDATE from dual

IMerna

‘ersion

Privileges

SQL query. The icons are explained as follows:

The pencil gives you access to the expression editor, that will guide you with

the syntax of the native SQL for the database that hosts your schema

The green checkmark validates the query with the database (ODI actually
sends the query to the database for validation at this point)

The curved arrows allow you to run the query and store the value of the
variable in the history of values for the variable if you chose to keep the
history (all values or latest value)

Even though you can store a value in the history at development
time, you have to keep in mind that when you are in a production
environment, you will not have the opportunity to preseed the

& history of your variable. We will see this again later, but whenever
you are working with variables, you will have to make sure that
they are properly declared and that they are assigned a value
before you start using them.

Variable history

Once variables have been used, and if they have been defined to hold either the Last
Value or All Values ever taken, this history will be available in the History tab. You
can remove elements of the history if you so wish by clicking on the red X at the top
right of the screen. This view can be extremely helpful for debugging purposes or for

analysis purposes.

Using variables for dynamic information

Let's see how we can use variables to process data dynamically.
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Assigning a value to a variable

Before we can use a variable, we will have to make sure that a value has been assigned
to the variable, as is the case with any programming language. There are multiple
ways to assign a value, but in all cases the values will have to be assigned in a Package.
The package steps defined in this chapter will have to be executed before the interfaces
or model operations that make use of the variables.

When you drag-and-drop a variable in a Package, different actions will be available
on the variable.

-

-

= ]

ctLastRunDate AndTime

| Properties

r General r Advanced |/ Memo r ‘ersion r Frivileges

Step name Tvpe
|dtLastRunDateAndTime | |Set Yariable -
Linked object Declare Variable

|dtLastRunDateP.ndTime

| E:aluate Variable

Fefresh Yarisble

(@) Assign
Yalue

We will review here the different actions (or Types, as they are called in the tool) that
allow us to get the variable value. As you switch from one type to the other, ODI will
change the graphical representation of the variable in the Package so that you know
what action is selected without having to look into the details of the step.

Setting a hardcoded value

The Set Variable type will allow you to hardcode the value that you want to be
assigned to the variable. Remember that this variable may be used in different places,
and ODI does not know what you have in mind for this variable. If the variable will
only be used in your mappings, and is an alphanumeric for instance, then you are in
charge of adding the necessary quotes around the text that you define.
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The following values are all valid assignments:

Values Where and how to use such values

TEXT If you use this syntax in mappings, remember
to add quotes around the variable name

'TEXT' This variable can be used as-is in the
mappings, but cannot be used outside of
mappings (models for instance)

2 This is a numeric assignment
'3 This is a string assignment
'02-JAN-2011" This is a date assignment (depending on the

database you are working with, you may still
have to translate this to an actual date with a
to_date function or an equivalent)

#GLOBAL.MyVariable Assign the value stored in the global variable
MyVariable
#MYPROJECTCODE .MyVariable Assign the value of the variable MyVariable

located in the current project

We will take a more detailed look at variable referencing a little later in this chapter.

Refresh Variable

The type Refresh Variable will simply run the query associated with the variable in
its Refreshing tab, and will assign the returned value to the variable. If you've asked
for any level of history, this step will take care of storing the value for you. These
values can be found in the History tab of the variable.

Passed as a parameter (Declare Variable)

The type Declare Variable will allow you to pass the value of the variable

as a parameter to your scenario. The value can be set through the graphical
interface —when you run your scenario, ODI will prompt you for the appropriate
values. The parameters can also be set from a command-line interface if you
decide to execute your processes from an external component. Scenarios can also
invoke other scenarios. In that case, the appropriate variables and values would
be passed as parameters in the definition of the scenario call. You would need to
look into the definition of the ODI tool, 0diStartScen, for more details on this
type of approach.
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Referencing variables

When you start using variables in your interfaces and models, you will need to
reference your variables. Variables are referenced with a # sign, followed by the
name of the variable. ODI will first look for a definition of the variable in the project.
If the variable is found there, then this variable is used. Otherwise the corresponding
GLOBAL variable will be used. If you want to make sure that a global variable is used,
you can prefix the variable name with #GLOBAL, for example #GLOBAL.MyVariable.

Similarly, you can prefix the variable name with the project code, which is what ODI
will do for you anyway when it generates the code of an interface.

The project code used to prefix variables is different from
. the name of the project. To check the actual code for a
% given project, double-click on the project name to edit its
s definition and read the associated code name. By default,
project codes are the uppercase version of the project name,
without spaces.

Variables in interfaces

Now that we know how to assign a value to a variable and how to reference it,
we can use variables in our interfaces.

You can use a variable in any place where you would be entering code in your
interface (for example, mappings, joins, and filters). There are even some Knowledge
Module options that can accept variables.

% Target Datastore - TRG_CUSTOMER
Position  Indicators  Mame Mapping
1, G *CUST_ID SRC_CUSTOMER, CUSTID
2 y DEAR. SRC_CUSTOMER.DEAR.
3 T CUST_NAME SRC_CUSTOMER.FIRST_MAME || ' || SRC_CUSTOMER, LAST _MNAME
4 Yy ACDRESS SRC_CUSTOMER.ADDRESS
5 T *CITY_ID SRC_CUSTOMER.CITY_ID
& 2y PHONE SRC_CUSTOMER. PHOMNE
7 Hy AisE SRC_CUSTOMER. AGE
8 T AGE_RAMNGE SRC AGE_RAMGE
9 T SALES_PERS RTRIM{SRC1.REP_FIRSTMAME) || "' || RTRIM{SR.C1 REP_LASTMAME)
10 O] CRE_DATE  ‘'#dtRunDate’

@ © |urD DATE
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All ODI will do at runtime is to replace the variable name with the current value for
that variable. So if the value for your variable dtLastRunDate is 29-FEB-2012 and
the mapping for your column is:

sysdate - '#dtLastRunDate'

the code that will be generated is as follows:

sysdate - '29-FEB-2012"'.

Note, that since the variable value did not contain any single quotes, we added them
in the previous mapping around the variable name to ensure proper code generation.

You may have noticed that in this example, we are not using
the project code. The first reason is that in an interface we
can only use a variable from the current project—so the
N project code will be automatically added by ODI. But beyond
=~ this convenience, it will allow us to validate directly in the
Q generated code that ODI did recognize the variable name. If
the project code is not properly added by ODI in the generated
code, it means that either the variable is not defined in the
project, or it is misspelled —and here pay particular attention
to the case sensitivity of variable names.

When you look at the generated code, you will not see the actual variable value, only
the variable name will be generated. This name will be substituted dynamically at
runtime with whatever value is assigned to the variable at that time.

Version 11.1.1.6 of ODI introduces a new Log Level, Log Level 6, for code execution.
The only purpose of this log level is to offer the ability to toggle back and forth
between variable names and variable values. The toggle button is at the top right
corner of the log window.

Definition
—| 5ource Code

Code

Connection Cuery/Execution Plan @

Privileges select |Show,l'Hic|e1 Yalues
SRC_CUSTOMER.CUSTID as C1_CUST_ID, -
SRC_CUSTOMER.DEAR  as C2_DEAR,
SRC_CUSTOMER.ADDRESS as C3_ADDRESS,

SRC_CUSTOMER.CITY_ID as C4_CITY_ID,
SRC_CUSTOMER.PHOME a5 C5_PHOME,
SRC_CUSTOMER.AGE  as C6_AGE,

SRC_CUSTOMER.LAST_MAME as C7_LAST_MAME,
SRC_CUSTOMER.FIRST_MAME as C5_FIRIT_MAME,
SRC_CUSTOMER.SALES_PERS_ID as C13_SALES_PERS_ID
from sunopsis_db,dbo,SRC_CUSTOMER, as SRC_CUSTOMER
where {1=1)

And (SRC_CUSTOMER CUSTID =#L0M0_DYWH, CuskomerFilker)
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You will only be able to modify the code when the variable name is displayed,

but you can always copy the code with the variable value if you want to use it
somewhere else.

Since ODI 11.1.1.6 also introduces Secure Variables, the value for
%> Secure Variables will never be displayed in the operator logs even
g if you try and toggle from variable name to variable value.

Variables in models

Variables can also be used in models. This will be extremely useful when we start
dealing with flat files. It is very common for flat file feeds to be named after the
extraction day, the ID of the batch run that generated them, or the server that they
came from. In all cases, the same file structure, requiring the exact same processing,

will always appear with a different filename. Using a variable for the filename will
solve the problem of handling a dynamic name.

2)Start Page * | [[]SRC_SALES_PERSDM.ExE * |
L

Definition

— [ Datastore [Model: FILES_GENERIC » Sub-Model: Global]

Calumns Mame: |S.ﬁ.LES_OPCT_EXTRACT | Blias: |SRC |
I lizi

—— Datastore Type: |Table v| CLAP Type: |<UndeFined> v|
Markers §
SerlEs Resource Mame: |#SALES.FiIeName | Q
Memo Description:

I 1

When you edit the definition for a filename, you can use your variable in
the Resource Name. The Name can be set to some meaningful name in your

environment, telling you exactly which file type you are referring to. ODI will
show both names in the model tree.

BRI LEs GEnERIC
l?‘_ Lses

: %‘ Diagrams
,ﬁﬁ Hierarchy
D SALES_OPCT_EXTRACT (#5ALES.FileMame)
@[ | Hidden Datastores
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Keep in mind that using variables in the resource name will present some constraints
at development time such as you can only process that file if a value has been
assigned to the variable. From then on, it becomes more difficult to test the interfaces
that use this file (they must be part of a Package where the variable is defined,

and can only be executed as part of the Package) and it is not possible to view

the content of the file (which file do you want to point to exactly?). For all these
reasons, it is actually easier to start working with a predefined filename and once

the development work is done and tested, you can look into making your code more
dynamic and use a variable for the filename.

We spoke of using a variable for filenames here because it is
% the most common case, but you can absolutely use variables
= for table and view names as well — the product will behave
in exactly the same way.

Variables in topology

Just for reference, you should know that it is possible to use variables as part of the
Topology definition as well. But the use of variables in that part of the tool is a lot
more advanced and would require us to cover concepts that are far beyond the scope
of this book. Just keep in mind that it is possible though, with enough knowledge
and care, to use variables in other areas than the ones we are covering.

Using variables to alter workflows

We will now learn how variables can be used in Packages and Load Plans.

Packages

Variables can be used in Packages for multiple reasons. As we have already seen,
variables are assigned different Types or actions when they are added to a Package.
We have already discussed the ability to Declare, Refresh or Set variables. Another
type is to Evaluate a variable.
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A -—@LM- 2

Set Courter ad Sales fram Re'fresh Cc\urder Consolidate
f”ﬁ Custamers
..-'true false
‘@_.
Counter = 107

The evaluation of a variable will allow you to choose how you want to proceed — the
expression that is evaluated will return True or False. To continue with the next
step of your Package, you will simply use what would otherwise be the Ok (which
is represented by a green arrow in the ODI Studio) and Ko (which is represented

by a red arrow in the ODI Studio) arrows — True being the green arrow and False
being the red one. Variables can be compared to literals or to other variables. When
comparing variables to one another, pay attention to the variable datatypes, and do
not forget to prefix the variable name with the project code.

Using variables, you can easily define loops in your scenarios with the variables being
set, refreshed, and/or evaluated to define the values and exit rules for the loops.

You do not want to have infinite loops in the design of your
solutions. An infinite loop means that your process would

N never end, which means that the associated logs will always

~ be "running" and will never be purged. Make sure that you

Q always have an exit in your loops and invoke your scenario if
you want it to run again. The next iteration of the scenario will
be a new process that will allow administrators to purge the
logs of the previous iteration whenever they need to do so.
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Load Plans

Load Plans, like Packages, can take advantage of variables.

Load Plans are objects designed for operators to orchestrate their scenarios.
Even though it looks like you can add other objects apart from scenarios to
your Load Plans (interfaces and variables), behind the scenes ODI generates a
scenario for each object that you add to the Load Plan. This is very important
for variables —if you modify the definition of a variable after you have added
it to a Load Plan, you will have to regenerate the associated scenario for the
Load Plan to know about the new definition.

The purpose of the use of variables in Load Plans is to allow for very flexible,
multi-choice branching. One of the types of steps you can add to a Load Plan

is a Case step where a variable will be evaluated. You can then choose what the
different cases will be with subsequent When steps.

11 EI 2 Sales Restart from Failure

1z {5’3 7__SALES 7__SALES Version 001 Restart from new session
13 E}@ Case Yariable: LOAD_DWH, CustomerFilte L2AD_DeH, CustomerFilker

14 |+ 43 When Yalue =

Eryie

¥hen ¥alue = - Property Inspector * I
B P 7
|=] Step Properties
Mame: |When Value =
Step Tvpe: |When

Case Statement Yariable: |LOAD_DWH.Cust0merFiIter

Operator: Equals (=)
Value: Less Than (<)
Less Than or Equal (<=)
I=| Advanced Different (<=}
Order: |0

Greater Than (=)

Greater Than or Equal {»=)
I not full

Is MNull

In the previous screenshot, we can see the beginning of a Case evaluation at the
top portion of the screen, and the bottom portion illustrates the possible choices
available for the When steps.
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Summary

You should now be comfortable with the notions of variables in ODI and how to
leverage them to operate in an environment that can be extremely dynamic.

We have seen in detail the following elements:

e How to create variables, and how the different definitions impact the
usability of variables

e How to use variables in models and interfaces so that the same code can
be used even in a dynamic environment

e How to use variables in Packages and Load Plans as decision points or
branching points

We can now look into the different steps required to build your processes, from
connectivity to the source and target systems, to the required transformations and
loading techniques. As we cover these elements in the following chapters, keep in
mind that you can use variables in most places.
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Knowledge Modules

We know that the primary use of ODI is to move and transform data from one place
to another. So in this chapter we'll be delving a bit deeper into the activities and
concepts governing the definition and use of source and target datastores and the
mechanisms used to move data between them.

First of all we'll take a look at how you define and configure data servers and
schemas and how to reverse-engineer them into ODI models to provide sources
and targets for interface flows. Then we'll have a look at some simple, but common
interface flow examples, and finally we'll revisit Knowledge Modules and the roles
they play in data flows. The activities and concepts we'll be covering in this chapter
include the following:

¢ Defining Physical Schemas using the Topology Navigator and linking
them to Logical Schema names via Contexts

e Reverse-engineering metadata from database and database-like
systems into ODI models using Designer Navigator

e Reverse-engineering data from non-database systems, creating
structural metadata from scratch, and enriching existing ODI
models and their metadata

¢ Understanding the main participants and mechanisms in a simple
ODI data flow

e Identifying core Knowledge Module types for simple data movement
and understanding their involvement in the process
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e Choosing and importing specific Knowledge Modules into a data
integration project

e Understanding the high-level structure of a Knowledge Module

e Choices available for customizing the behavior of a Knowledge Module

Defining Physical Schemas, Logical
Schemas, and Contexts

In order to access or populate data, ODI needs to know where that data resides. The
physical locations and connection criteria for servers and the Physical Schemas are
defined in the Topology Navigator, under the Physical Architecture. The connection
details of the servers and schemas will vary from environment to environment
(development environment, testing environment, production environment, and any
other environment you have) but the data on these servers will be organized the
same way. To shelter developers from these implementation variations, developers
will only have to know about one name for all environments, called the Logical
Schema (think of it as an alias for all physical connections). A Context will be created
for each environment, so that when needed, the Logical Schema can point to the
appropriate physical connection. We will now see these elements in more detail.

Defining physical data servers

Once we have connected to the ODI Master and Work repositories, we begin by
selecting the Topology Navigator to gain access to the Physical Architecture. Here
we will find a list of technologies. Under each technology, data servers will be listed.
Data servers will then list their own physical schemas. By default, all supported
technologies are listed in both the Physical and Logical Architecture sections. This

is helpful when adding the first server of a new technology, but as shown in the
following screenshot, the display can be simplified to show only "used" technologies
by using the Hide Unused Technologies option in the drop-down menu from the
tab header of the Topology Navigator.
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B, Oracle Data Integrator 11g

File Edit Y¥iew Search 0ODI Tools Window Help

o XxXal >

Designer ETupulugr _d Pona [;] @Start Page
0] & -

Phrysical Architecture Import: »

=[] Technalogies Export ’

© [ Attunity enerate Report »
L_-] Bis? Hide Unused Technologies

s Qameve T Ulracle

To add a new schema to ODI's Physical Architecture, we would first need to add

a New Data Server in the Oracle technology section where we will define the

particular Oracle instance.

Designer ETDDD'DQ‘; E] @Start H
o) &i~
Physical Architecturs

Ll P i g LG
&3
[:I----L__] Cpen
[:I----L__] Wiew 2
SS Cj Mew -]
D""L_—] Duplicate Selection
- 3¢ pelete Delete
D'"'L_-] '."' MNew Daka Server
&=
EJ'"-L_—] Databypes Reverse-enginesring. ..
|:I""L—--] Import »
w- Expart. ..
R -

Pop-up menus and double-clicks in ODI

Most operations on objects in ODI, whether in the Topology

~ Navigator or in the other ODI Studio components (Designer,
Q Operator, or Security) can be accessed via pop-up menus that
are activated by a right-click on the object. For many objects

the default editor can be opened by double-clicking on the
object in the navigator tree view.
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The editors in ODI Studio, such as the Data Server editor shown in the following
screenshot, have a common look and feel, with sidebar tabs on the left and
occasionally subtabs across the bottom.

The Definition tab of the Data Server editor shows the data server name and the
username/ password credentials that will be used by ODI Studio and the runtime
agents to log on to the server.

Choosing the proper username to log in

It is usually recommended to create a dedicated user to log in.
M There will be many benefits to this. First, all activity from the tool
will be easily monitored by the DBAs since it will all be under
Q one single username. Then from a permissions perspective,
you will be able to make sure that the tool has all the necessary
privileges, and only the necessary privileges. These can be (and
probably will be) different from all existing users' privileges.

This panel also provides the user with the ability to fine-tune the data acquisition
performance by adjusting the Array Fetch Size and the Batch Update Size, which
control the number of records acquired per batch and the number of records written
when ODI uses JDBC to transfer data from source to target.

It's a good idea to use a naming convention for data server references so that it is
easy to tell at a glance which physical data server entry within ODI corresponds
to which server in the physical environment. A fairly common naming convention
for Oracle data servers uses the Oracle System ID (SID) in conjunction with a
hostname, such as ORCL_on_myhost. Alternatively, you might choose to use the
construct, <technology> <purpose>_ <environments, such as ORCL_SALES DEV.

2)5tark Page axf_m_myhost | ]
Test Connection

Definition G

Data Server

IDBC

Properties Marne: |XE_0n_myhost |
Data Sources Technolagy:

‘ersion

Privileges Instance J dblink {Data Server): | |

FlexFields Connection

User: |hr |

Password: |es |

[] MBI Connection

Array Fetch Size: Batch Update Size:

Overyview
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Maximizing and restoring editors

If there is ever a need to maximize an ODI editor to the full extent
~ of ODI Studio's window, we can do this by double-clicking on
Q the editor window's header tab (another double-click on the tab
header restores it to its previous size). Don't forget that to close
a tab you must hover over the upper-right corner of the tab and
click on the X that appears. -

The JDBC tab shows the driver class name and connection URL used to connect
to the data server, in conjunction with the credentials on the Definition tab.

?)5tark Page Gx.‘f_m_myhost | E]

Tesk Connection

Definition b | .
iwer: |oracle.jdbc. OracleDriver s

JDBC IDEC Driver | j | =%

Properties JDEC Ul |jc|bc:Dracle:thin:@myhost: 1521 %E | |-§|

Data Sources

This information can either be typed in directly if known, or can be built using
assistants via the search icons which are to the right of the fields (the one next
to the JDBC Url field in the previous screenshot is highlighted).

Do no use "localhost" in the JDBC URL

Remember that ODl is a central repository-based system and
will be used concurrently by any number of developers and/or
~\l runtime agents, all running on different hosts. For each of them, the

hostname 1localhost will refer to a different machine (the system

Q where they are executed), so a resource which may be local to the
person creating its reference in ODI is unlikely to be local to other
developers and agents. Therefore, it is always safer to use an explicit
hostname or IP address when referring to resource locations, even if
it happens to be local at the time of defining that reference.

Once the JDBC driver class and URL information has been entered, we can test
the configuration by clicking on the Test Connection link in the editor's header
bar. After we choose which physical agent will be used to perform the test (the
default "no agent" will use ODI Studio as the agent), ODI will then test the
connection for the new server.
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The Definition tab has the option to specify whether the data
server's connection details are held in an external LDAP server
that ODI can access via JNDI (Java Naming and Directory
+  Interface). If you select the JNDI checkbox in the Definition
%\ tab, then the JDBC tab will be changed to JNDI so that you
"~ can enter the proper connection information for your LDAP
server. We won't go into this capability within this book, but it
is a mechanism that can be used to avoid maintaining security
credentials within the ODI repository.

Defining Physical Schemas

Whenever we create and save a new data server in the ODI Physical Architecture,
we are prompted to create a reference to a Physical Schema located on that server,
since it is the schemas in a data server that hold the business data of interest. An
ODI data server contains one or more Physical Schemas. One of these will be defined
as the default schema. The first schema that is created is selected as the default
schema if you do not change the selection. It will be important to remember this if
you eventually delete this schema, as some tables (error summary for instance) are
automatically attached to the default schema.

Data schemas and work schemas

Whenever ODl is performing its data integration work, there will be times (such as
when staging some data in a flow or when diverting error records out of the main
data flow) when ODI will use temporary "work" tables. To allow these work tables to
be managed separately from production business data, ODI introduces the concept
of a "Schema" and a "Work Schema" for each Physical Schema. The Schema holds the
business data while the Work Schema holds the temporary data tables created and
managed by ODI. Temporary tables created by ODI will always have a $ sign in the
beginning of their name (for example, E$_xxx, I$_xxx, C$_xxx) This pairing of work
and data schemas is specified within the Physical Schema panel, as defined within a
data server.
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The Physical Schema editor shows two drop-down list boxes from which we can
select the underlying database schemas that are used to hold the business data
(Schema) and to hold any work tables (Work Schema).

_ Itis quite common for source and target system administrators
% to insist on the separation of all ODI work artifacts (the $ tables)
s— from the business schema objects. It is for this very reason the
ODI provides the ability to specify two distinct schema locations.

ODI will automatically list the available schemas for the servers you are connected
to, as long as it is possible to do so. This means that:

Based on the privileges of the user you have used to connect to the server,
you may not see all schemas (and in some cases you may not see any schema
at all; this is typical when the user does not have enough privileges).

Some technologies do not have the necessary "infrastructure" to list the
possible entries; flat files would be an example, where the directory names
must be entered manually. You can actually type text directly into the
drop-down list.

Some JDBC drivers (luckily there are less and less of these) will not know
how to list schemas. If you encounter one of these, you will have to type
the schema names directly into the drop-down list.
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A few recommendations for schemas and work schemas are as follows:

e Even if you know the schema name, make sure to spell it exactly as it appears
in the ODI drop-down. In particular, JDBC is case-sensitive for the schema
names, and using the wrong case would prevent you from seeing tables in
your database, which would be very inconvenient.

e Always use a dedicated schema for the Schema (Work Schema). One very
good practice is to use the schema owned by the dedicated user you have
created to connect to the server. Since ODI will create and delete temporary
tables, owning the schema will make it easier to assign privileges.

Definition
Context ﬁ' Physical Schema [Data Server: XE_on_local_as_ODITEMP]
Wersion Marme:
Privileges Schema (Schema): |DF\TAM.0.RT |-|
FlexFiglds

Schema {Work Schema): ZZZ ) hk

Default

Work Tahles Prefix

Just below the schema selection are two sections — one shows the prefixes ODI will
use when creating its work tables; the other shows the naming conventions ODI will
use when accessing local and remote objects (for example when using partitions or
database links on an Oracle server). Modifying these values is quite rare and should
only be considered if required in your environment for technical reasons (think of
environments where $ signs would be problematic for instance).

Defining Logical Schemas and Contexts

A Physical Schema definition needs to be associated with a Logical Schema name
(an environment-independent alias or nickname) which will be exclusively used to
build ODI models and, subsequently, interfaces and other data integration objects.
The association of the physical world to the logical world is achieved via a "Context".

By default ODI delivers a single Context called Global, but we
can create as many additional Contexts as needed (for example
development, test, staging, and production). In this way we can link
% our data models and data integration objects to as many similarly
"~ configured environments as required for managing the data
integration lifecycle and for deploying our data integration solutions
with minimal changes as we move from one environment to another.
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When you create a new Physical Schema, you can define the Context and Logical
Schema that it is associated with in the Context tab. Alternatively, you can ignore
this tab when you create the Physical Schema, and match your Logical Schema with
a Context and Physical Schema either in the definition of the Logical Schema, or in
the definition of the Context.

We will see later in this chapter the different views, from a Context or Logical
Schema perspective.

2)5kart Page | #E _on_rmyhiost | @E_ﬂn_myhﬂst.HR \—E]
Definition
Context = X
Version Context Logical Schema
Privileges Giobal =

| ElevFisld

Entering field values in ODI

\l It's best to hit the Enter key after entering values in ODI data fields
~ .
to make sure that the newly entered value has been recognized and
accepted. This was true of ODI 10¢ and continues with ODI 11g. If
you ever think that ODI is ignoring any changes or new entries in
field values, remind yourself to hit Enter.

A new behavior in ODI 11¢g brought in by the use of the JDeveloper IDE framework
is that multiple editors can now be opened simultaneously and accessed via different
tabs. The current content of each of these tabs can be saved at any time by pressing
the appropriate "disk" icon located in the upper left corner of the ODI Studio. Once
saved, each of these tabs can safely be closed by clicking on the X that appears if you
hover the cursor over the right-hand side of the editor's title tab.

J@E":E_Dn_mvhust.ﬂn £

The creation of a Physical Schema definition together with the Context-based
association to a Logical Schema name completes the basic work necessary within
the Topology Navigator. We are now able to make use of these schema structures
as we build our data models, interfaces, and other ODI objects.
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Non-database technologies

Before we leave the Topology Navigator, let's take a quick look at two non-database
technologies and data servers to see how their definitions and configurations differ
from those for a SQL database:

e FILE
e XML

Flat Files

ODI comes pre-configured with a File data server called FILE_GENERIC. In the
Data Server editor for this technology, the Definition tab shows the data server
name, but the Host, User, and Password fields are empty. The JDBC tab shows
that a file accessed by ODI uses a JDBC driver (which is delivered as part of the
ODI product).

J)ctart Page | [SFILE_GEWERIC =

Tesk Connection

Definition -
1DBC IDEC Driver: |c0m.suno|:usis.jdbc.driver.FiIe.FiIeDriver | L=
Properties IDEC LUt: |jdhc:snps:deiIe | Q,

Diata Snlirce:

However, the JDBC Url field also makes no mention of a hostname or network
protocol. This indicates that the ODI file JDBC driver can only access files which are
visible by the program using the driver. So by implication, they must be local to the
driver itself. If the JDBC driver is used by the ODI Studio, then the file must be visible
to the Studio. If the driver is used by the ODI Agent, then the file must be visible to
the Agent (either in the form of a local file or files located on a shared-file system).
This is something to bear in mind when designing data flows that involve flat files
and placements of ODI Agents. ODI 11g¢ has several capabilities for transferring

and copying files across a network, but when it comes to reading or writing file data,
these files have to be accessible to the reader or writer. This will be true whether you
decide to load files with JDBC or database native utilities (which ODI can leverage as
well) — files must be visible to the loaders and writers.

Using file data servers also means that testing the connection is largely meaningless
apart from checking that the ODI file JDBC driver is correctly installed and accessible
by ODI Studio.
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In the Physical Schema editor for a file data server, we can see that the Definition tab
has the same Schema and Work Schema fields as we used before, but this time these
fields are Directory references, not database schema references. Here we must replace
the <Undefined> text with the location(s) of our choice, such as c;/po/input as shown
in the following screenshot:

(2)5tart Page * |(ERFILE GENERIC.C:/poy/input x|

Definition
@;thsical Schema [Data Server: FILE_GENERIC]

Conkexk
Version Mame:
Privieges Directory (Schema): |c:||'|:n:|,|'input |v|
Flexfields

Directory (Wark Schema): |c:.l'|:n:|.l'input |v|

Default

work Tables Prefix

Errars: Loading: Inteqration: [I$_ Terporary Indexes:  [IR§_

Journalizing elements prefixes

Datastores: Views: Triggers: T|$

—1Maming Rules

Local Object Mask: e SCHEMA % OBIECT

Remote Object Mask: oS HEMAI%OBIECT

Forward slashes are used as directory separators as these are

the platform-portable form in Java—even if the initial ¢: isn't. A
L= backslash character is treated as an escape character by Java and

will create problems if used in the Directory (Schema) input field.

Even though an ODI Physical Schema has a slightly different meaning when dealing
with filesystems (it's a file directory, not a host or "server" instance), we must still
link our Physical Schema to a Logical Schema via the Context tab, just as before.

XML files

Next we'll take a quick look at how XML files are handled because these are slightly
different from flat files.
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Once again the Host, User, and Password fields in the Definition tab of the Data
Server editor have no effect and can all be left empty. Similarly to flat files, only XML
files that are accessible by the executing agent (including the agent embedded in ODI
Studio) can be processed. When we click on the JDBC tab, we can click on the search
icon next to the JDBC Driver field and accept the default driver shown (based upon
the technology being used, this driver will be pre-selected to 0DI JDBC Driver for
xML). The JDBC tab indicates that ODI's XML file access will also use a JDBC driver
(which of course, is already supplied as part of the ODI product).

When we click on the search icon next to the JDBC Url field, we see that an example
URL template is provided with a mandatory filename substitution required and a
number of optional connection properties that can be added at the end.

B, URL examples [ x|
Mame: |jdbc rsnps xml?F= <filename =[ fs=<schema=&<property >=<value =,,.] - |
Description:

URL Paramekers:

<filename=: path of the XML file,

<schema=: name of the schema where the ZML file will be loaded

<property ==<value>: Connection properties, Refer to the driver's documentation For a list of available properties,

| (o4 | | Cancel | | Help |

These options set the access behavior, such as whether the file is to be opened

as read-only, whether case-sensitivity is to be used, and so on. A full list of URL
options is explained in the ODI 11¢ documentation in the Connectivity and Knowledge
Modules Guide for Oracle Data Integrator (http://download.oracle.com/docs/cd/
E23943 0l/integrate.1111/el2644/toc .htm).

If we accept the example URL template by clicking on OK, it is inserted into the
JDBC Url field where we can then modify the property values to suit our needs.
Two properties that we'll pick out from the dialog box are the values assigned
to £ and s, but we'll also highlight a third one, namely d. The meaning of these
properties is as follows:

e The £ value is the full path and name of the XML file which we will be
accessing. From this we can see that although most data servers correspond
to database instances, servers, or a complete file directory, an XML 'data
server' however corresponds to a single XML file. (If you prefer to be more
descriptive, the £= assignment can be replaced by file=.) As an example,
we could use file=c:/po/input/MarketInc po 001.xml.
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Hardcoding a filename is not always necessary as a variable
is often used in more advanced deployments. This makes the
g driver much more dynamic.

e The s value is the name of the schema into which the XML data will be
loaded. (Here again, the s= text is a more explicit alternative of schema=.)
In the absence of any other properties being set, this will be a set of in-
memory structures that ODI will refer to by this schema name. The schema
name must always be uppercase and must not match any XML tag names.
It is also highly recommended to keep the schema name short as all tables
created in the temporary structure will contain this string. So for example,
we might choose to use a schema named po.

e The third property that we'll cover briefly here is the d (or dtd) property.
This optional property is used to set the path and filename of a DTD or XSD
file which defines the structure of the XML file being accessed. In the absence
of this property, ODI will derive a DTD file from what it finds in the XML
file. However, it will also designate all discovered fields to be mandatory and
will not cater for fields that are optional and missing in the file referenced in
the file= property. In the following example, we are setting the value to
c¢:/po/xmlschemas/po.xsd.

If we use these suggested property values, our JDBC settings will look similar to the
following screenshot:

Sxa_ro |

IDBC Driver: |cnm.sunopsis.jdbc.driver.xml.SnstmIDriver |

JDEC Ul |jl:|bc:snps:xml?ﬁle=c:,I'po,l'input,l’MarketInu:n_DDl cemlBschema=P0O&did=c: fpofxmlschemas/po, xsd |

There is a Test Connection link in the tab header. Unlike flat files, when dealing
with XML data server, this test performs a very useful action by checking that the
property settings we have specified all work (for example the test would verify that
we have an XSD file which accurately describes the structure of our XML file). If we
execute the test accepting all default execution settings, we should see a Successful
Connection message.
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To make sure that the connection works, the JDBC driver

will attempt to load data from the XML file in its in-memory

database schema. Once the data is loaded in memory, the
% driver will not retrieve data from the file anymore, unless

explicitly asked to do so. The driver comes with a large array

of commands and configuration parameters that are worth

investigating if you want to be serious about XML integration.

When creating a new ODI Physical Schema based on the XML server, we can select
our previously specified schema name (po) for both Schema and Work Schema
using the drop-down lists in the Physical Schema editor. On the Context finger-tab,
we will add a new association, via the Global context, to a Logical Schema name
(in the following screenshot that name has been chosen to be PurchaseOrder).

DstartPage  |(BhxML_POPO | =
Deefinition
Context Gi x
Versian Conkext Laogical Schema

Global
Privieges 00al PurchaseOrder ]

While we still have the Topology Navigator open, we can take a look at the Context
and Logical Architecture views based on the different examples we have seen so far.

If we expand the Contexts pane in the Topology Navigator, we can see that we only
have one Context defined, namely, Global. If we double-click on the Context name
to open the Context editor and then choose the Schemas tab, we'll see a list of all the
logical-to-physical schema mappings within that Context. At the top of the list there
are some system-created schemas, but lower down will be any of the schemas that
you would create. In the following screenshot these additional schemas have been
highlighted with a red box.

?)5tart Page ﬁGlobaI E]
Definitian
o Logical Schema Physical Schemas

e MEMORY _EMGIME MEMORY_EMGINE_Default
Schemas |5\ opsIs MEMORY ENGINE  SUNOPSIS_MEMORY_EMGINE_Default
Wersion File Server for SAP ABAP <Undefined =
Privieges | HRSwstem HE_on_myhost, HR.
FlexFiclds PO Input Files FILE_GEMERIC.C:/pofinput

PurchaseCrder WAL_POQLPO
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Alternatively, by expanding the Logical Architecture view we can see for each
technology, all of the Logical Schema names that have been defined so far.
(Remember, the Hide Unused Technologies option is often useful here.)

4Designer |._'ﬁTopologn.f _QI P [;]
® &~

Phyysical Architecture

Contexks ﬁ ~

Logical Architecture

EILJ Technologies

=-[_JFile

-5 File Server For SAF AGAR
E]---timo Input Files

-] Datatypes

-1 Actions

E]---*’—E Index Type

E—]LJ In-Memory Engine

-5, MEMORY _ENGINE
-0, SUNOPSIS_MEMORY_ENGINE
-] Datatypes

-1 Actions

E]---"—E Index Type

E—]L_-] Oracle

E]---LﬁﬁRsystem

-] Datatypes

-1 Actions

E]---"—E Index Type

’—E Index Type
[]---{E Agents

Languages £~
Repositories
Generic Action L_f’; w7

By double-clicking any of these Logical Schemas we can see the associations,
by Context, to the various Physical Architectures.

(2)5tart Page L?;|Purcha530rder =
Definition - I Sch
I’z Logical Schema

Privileges =100
FlexFiglds Mame: [PurchaseCrder |

Contesxt Physical Schemas
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So far we've seen:

e How references to physical servers and schemas are set up

e Some of the key aspects and differences between references for
database servers, filesystems, and XML files

o Three different views of the topology information:

°  The Physical Architecture view, which shows the most detail

°  The Context view, which shows all Contexts and all of the
logical/physical associations for a given Context

°  The Logical Architecture view, which shows all the Logical
Schema names and how each Logical Schema is mapped to
Physical Schemas listed by Context name

Next we'll see how all of this topology information is abstracted into ODI models
and how individual datastores (tables, files, JMS queues, and so on) are made
available for data flow designs.

Reverse-engineering metadata into
ODI models

Before we can access and integrate data with ODI Designer, we need to create
"models" based on the Logical Schema definitions we have in the topology. ODI
models are abstracted to be independent of the physical data server type (database,
file, JMS queues and topics, and so on), so they will have a common look and

feel despite having dramatically different physical representations. This greatly
simplifies their use as sources and targets and is a major benefit of using ODI.

Although we can manually create an ODI model, including its datastore definitions,
constraints, and relationships, the normal and recommended method of creating
models is by reverse-engineering the structural metadata directly from the databases,
files, and other data resources. Sometimes a combination of both activities is used
whereby the developer begins with the reverse-engineering process, then augments
the captured metadata with additional metadata details (such as referential integrity
information that might not be represented within the database).
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The term metadata is used to refer to data that describes the

structure of objects such as tables, columns, views, indexes,

constraints, relationships, and so on.

ODI can perform reverse-engineering via several different methods depending
on the technology involved and the degree of reverse-engineering required. The
following figure shows the three main methods of reverse-engineering, namely,
standard, customized, and file-specific.

ODI Work

Delimited format File Specific
Reverse Engineering Model
oDl |:|,> Model
= oo{g
Fixed format
COBOL copybook II\ IP Model
[ [osc || R | el
~ Database
Bl
Database Objects Standard

Reverse
E‘E{E Engineering
System Tables

IEHE'I:E Customized Reverse

v Engineering

Let's take a brief look at each of the three methods.

Standard reverse-engineering

Standard reverse-engineering is performed by ODI by internally issuing
metadata-related JDBC calls to the driver for the specified technology and
then processing the responses to build up a metadata picture of the data
structures contained within the physical system. This is the most common
form of reverse-engineering used with database systems.
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As we saw previously, a Logical Schema for a database technology translates to a
physical database schema for a given Context. So ODI gives us the choice either

to reverse-engineer the entire physical database structure or only selected objects.
These choices come in the form of filter checkboxes and individual object checkboxes
available in the Selective Reverse-Engineering tab.

?)5kart Page |ZHR System on Oracle

Deefinition
Selective Reverse-Enginesring
Reverse Engineer

Selective Reverse-Engineering Mew Datastores [ | Existing Datastores Objects to Reverse Engineer

Control [
Jaurnalizing Table Mame Table Type
Journalized Tables [W]COUNTRIES Table
Markers [7|DEPARTMENTS Table

' |EMPLOYEES Tabl
Services ane

[]aces Table
Memo [ ]106_HISTORY Table
Yersion [W]LOCATIONS Table
Privileges [¥]REGIONS Table

EMP_DETAILS_WIEW Wi

FlexFields [Jemp) = e

The previous screenshot shows that a reduced set of tables has been selected for
reverse-engineering, which can be initiated by clicking on the icon on the left-hand
side of the header bar within the model editor tab.

Custom reverse-engineering

There will be cases where JDBC metadata calls will not be sufficient to import
metadata from the system you want to reverse-engineer; some JDBC drivers are
too limited and do not support this feature. Some systems would be too complex
to reverse-engineer solely based on table names (ERPs, for instance, typically have
tens of thousands of tables).

For such cases, Reverse-engineering Knowledge Module (RKM) may be needed
to directly access the system tables of the underlying system in order to extract
the metadata for the ODI model. ODI ships with a series of RKMs for applications
(E-Business Suite, PeopleSoft, JD Edwards, SAP, Siebel, and Hyperion) as well

as for some databases. As seen in the following screenshot, custom RKMs

often include special options that are used to fine-tune the actions of the
reverse-engineering process.
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[ 2TAX | 5]

3

Definition

- (iStandard (2 Customized
Reverse Engineer

Cortrol
Journalizing Logical Agent: |ODI_AGT_SQL - |

Journalized Tables

Context: |GIDbaI v|

Types of objects to reverse-engineer

Markers
Cervices Table [ |wiew [ |Queue [ |System Table [ |Table alias [ |Synonym
Merma Mask: [98T %% |
VETSIE Characters to Remove from Table alias: | |
Privileges
FlexF ields Knowledge Module: |RKM Hyperion Essbase. SCORFIO '|
Cption Walue
MULTIPLE_DATA_COLUMNE <Default>false
DAT A_COLUMM_DIMENSION <Default>: Account
DATA_COLUMM_MEMBERS <Default>: Account
EXTRACT_ATTRIBUTE_MEMBERS <Default>false

File reverse-engineering

The third method for reverse-engineering is limited to flat files. This is because there
is no "intelligence" in the file system and the ODI JDBC driver for flat files cannot
interrogate any central system on the structures of a group of files in a specified
directory. Instead, individual files are reverse-engineered one-by-one. ODI has
wizards to assist with this activity and these Wizards do interrogate each file that

is being reverse-engineered. We begin by specifying whether a file is fixed format

or delimited, what the delimiters or column boundaries are, and whether there are
any column header lines at the beginning of the file (and if so, how many). After
completing these basic definition steps, the wizard will perform the majority of the
metadata creation.

(Z)gtart Page | ] Produck File ]
L4
Definition
Files ﬁ% 4 x G G
Columns Crder Mame Type Phwsic... Logical... Scale Decima, .. Rec, C... Format
o SN T > I R N N
Z2PROD_CODE  Mumeric 50 12
Markers 3 PROD_MAME  String S0 50
Services 4 PROD_DESC  String 50 50
Mema 5PROD_CAT... String 50 50
Version G LIST_PRICE  String =] 50
7 SUPPLIER String =] 50
Privileges
EleEield
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Before closing the file wizards, we also have the opportunity to specify or alter
column names, sizes, datatypes, and formatting information (for example, dates)
that may have been read or inferred from the file.

It will be important in particular to review the size of the fields
. reverse-engineered by the wizards. There is no way for the
& wizard to ensure that the sizes are accurate for all iterations
#~—of the file, and defining column sizes that are smaller than the
actual data will result in failing processes. Defining columns
that are too large will have no other impact than wasting space.

XML reverse-engineering

Reverse-engineering an XML file is very similar to reverse-engineering a set of
related database tables. If the ODI JDBC Driver for XML files is able to use a DTD
or XSD file that describes the contents of the XML file (in other words, the DTD

or XSD holds the metadata for the XML file), then the XML driver will use that
metadata to build a model of datastores linked in the same hierarchy as the tag and
attribute nesting within the XML file. If no such DTD or XSD is available, the driver
will interrogate the whole XML file and build a new DTD file based on what it
discovers. The main difference between a model based on an XML file and one based
on database tables is that the ODI XML driver adds additional "columns" to the
modeled datastores to enable the nesting hierarchy of tags to be preserved and also
to record the order of data entries in the XML file.

Some technologies, such as JMS do not support any kind of
reverse-engineering. This is because the contents of a JMS
* message (within the envelope and addressing constructs)
& are not specified by the JMS system, but rather by the sender
of that message. In this case we can use either a flat file or
XSD file that matches the definition of the structure of the
messages. Then copy these definitions in your JMS model.

We now know the high-level basics of how to create ODI models and datastores
based on the structures held in database, flat files, and XML files. They are as follows:

e Models are based on Logical Schemas, which must be associated
with a Physical Schema for reverse-engineering in order to extract
the schema structure.

o There are three main methods of reverse-engineering, namely, simple,
customized, (with customizations abstracted into a technology-specific RKM)
and file-specific methods.
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e We can make a selection from the available tables, views, and other objects in
a database to limit what we import into our ODI model, rather than always
modeling the complete schema structure.

e Datatype and column name metadata for flat files can be enriched and
modified during the reverse-engineering process.

¢ Not all technologies support reverse-engineering and that manual creation
of the model's metadata will be needed in those cases.

e ODI's XML file driver reverse-engineers files using DTD or XSD documents
to provide the metadata and creates a hierarchy of linked datastores for
each file processed, with a file equating to a Logical Schema. If no DTD or
XSD documents are available, the XML driver will derive the structure by
scanning the entire XML file.

Examining the anatomy of the
interface flow

Once we've created all our definitions and references for the data that we want
ODI to transform and transport, we can focus on what precisely it is that we want
to take place in terms of data mappings and transformations, that is we can look
into creating ODI Interfaces. We have already seen that ODI uses an E-LT approach
and architecture, but what does that mean in detail? What actions are performed,
where, and at what time during the overall flow, and what components will
perform those actions?

In this section we will walk through three very simple yet common ODI data flows
to examine and explain these aspects of ODI's operational behavior.

ODI Interfaces are the objects used to transform and transport data from one or
more sources to a target, so each of these flow examples will be implemented in
a separate interface.

Example 1: Database and file to database

This example forms the foundation of many ETL jobs. It's a simple case of loading
data into a data warehouse or data mart to make it ready for other systems such as
Enterprise Resource Planning (ERP), business intelligence analysis and reporting,
Customer Relationship Management (CRM), Master Data Management (MDM),
or archiving.
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Here we'll consider taking data from two related source tables in a database, joining
them with some additional data from a file, transforming the data and "upserting/
merging" the resulting transformed and enriched data into a single table within our
target database. The two source database tables hold orders and orderItem entries,
with the file containing a list of pricingCorrection lines by product. The target table,
orderSummary, is used to hold the total value for each closed order after the pricing
corrections have been applied.

Filter, join,
correct price
and
sum value

orderltem

orderSummary

Flat File

N~

pricingCorrection.txt

The previous figure shows that information must be extracted from two MySQL
tables and the flat file, and then filtered for closed orders only. The information from
the three data sources must be joined so that order items are associated with the
parent order and that any applicable price corrections are applied correctly. The
value of each order must then be calculated and the summary values added to the
Oracle data mart.

It makes sense to use the power of the MySQL database to perform the filter for
closed orders and the join of orderItem entries to the correct orders: ODI allows
exactly that to be done. However there is still a requirement to apply the pricing
corrections. We achieve this by joining the pricingCorrection data with the
resulting order information, then calculating the summary values by product, and
performing any final format transformation needed to add the data into the target
Oracle data mart table. The work comprising these intermediate steps will be done
in an ODI-defined staging area (work schema), co-located on the Oracle server.
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As discussed in the Defining Physical Schemas section of this chapter, the actual
physical location of temporary ODI artifacts will be dependent on how the
Physical Schemas were configured. We strongly advocate a separate schema
for these staging tables.

So we need "something" that will:
e Issue the join-and-filter query to extract the MySQL data into the staging
area in Oracle
e Extract the data from the flat file and upload that into the staging area
e Combine the data in the staging area and upload it from there into
the target data schema
In OD], this "something" comes in the form of Knowledge Modules:
¢ Loading Knowledge Modules (LKMs) load the source data into
the staging area

e Integration Knowledge Module (IKM) will integrate the data from
the staging area into the target schema

MySQL Oracle

|

o%s\ N Y
5%\ (L )
orderltem Nﬁ\

/ﬁ/ orderSummary

Flat File sSS 1
!/ v

1

pricingCorrection.txt

In the previous figure, we see that SS_0 and SS_1 (SS literally stands for Source
Set) are representations of work tables created by ODI in the staging area to enable
the intermediate work of summarizing the data to be performed. These tables will
be automatically created by ODI, and deleted when they are not needed anymore.
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Knowledge Modules are of different types that relate to the source and target
technologies being used and to the methodology chosen to move the data. The
choice of which of the available KMs is best often becomes a function of system
performance or technology-based advanced features. For instance, loading data
using an Oracle Exadata system, selecting a Knowledge Module that leverages
"External tables" would be by far more efficient than any other technique. Other
databases will have their own utilities that will be leveraged by ODI as well, for
example, bep for Microsoft SQL server or Sybase, nzload for Netezza, and the list
of utilities goes on with the list of databases. Using Oracle's MERGE functionality is
usually more efficient than using a standard INSERT/UPDATE.

In our example, to filter, join, and load the data from MySQL into the staging area

in Oracle, the Loading Knowledge Module (LKM) we choose might be LkM SQL to
oracle. For loading the flat files, our choice might be the generic LkM File to SQL,
but it could just as easily be one of the Oracle-specific KMs for loading file data, such
as LKM File to Oracle (SQLLDR) Or File to Oracle (EXTERNAL TABLE).

The Integration Knowledge Module (IKM) will transfer the data from the staging
area into the final target table. In our situation (because the staging area and

the target are both in the same Oracle instance), we might choose from one of
several suitable KMs such as IKM Oracle Incremental Update and IKM Oracle
Incremental Update (MERGE).

Example 2: File and database to second file

ODI requires the staging area location for any data flow to be hosted in an SQL
database. This is because it uses SQL processing within the database engine to do
the "heavy lifting" of creating, populating, and manipulating work tables within
the staging area. This implies that staging areas cannot be located in non-SQL
technologies such as filesystems, J]MS message stores, or web service systems.
Therefore if we are using one of these non-SQL systems as our target, our staging
area must be located somewhere other than that target system. Fortunately with
OD], this is very simple to achieve. In this example, the requirements from the sales
business unit have changed and now call for the output to be written to a file called
orderSummary . csv instead of being sent to the Oracle data mart. The only SQL
database server we have in the flow is the MySQL system, so we will locate our
ODI staging area there by simply selecting the appropriate Logical Schema from
the drop-down list on the interface's definition tab.
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In our current example, there is still a need for the pricingCorrection file data

to be loaded using a Loading Knowledge Module (the same LKM File to SQL
mentioned before will be sufficient), but there is no longer a need for an LKM for
the MySQL data as the staging area is now located on the same database server as
the source data. Instead, a single Integration Knowledge Module (IKM SQL to File
Append) will perform the filtering and joining of information from all three sources
(now that the file information is being loaded into the MySQL server) and integrate
the final results into the output file. Furthermore, because MySQL allows a single
query to span multiple schemas within the same data server (in this case the data
schema and the work schema), the IKM no longer has to create an intermediate work
table to join the orders and orderItem data (as seen by the absence of an SS_1 icon
in the previous figure).
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Example 3: File to Enterprise Application

For the third example, the sales business unit requirements have changed yet again.
They now require the resulting flat file data from Example 2: File and database to second
file section to be integrated with their Enterprise CRM system (Oracle's Siebel CRM).

It's important to remember that although Siebel (and other
Enterprise applications) runs on top of a database, they should
not be treated as simple database systems themselves. They each
_ have pre-defined integration mechanisms which must always be
% used when uploading data, in order to ensure that the application's
s business logic can be properly applied and to keep the underlying

data complete and consistent. You will almost always find that
administrators of these systems will never allow work not managed
by these applications to take place directly inside the primary
databases or by using the primary database user identities.

With our Siebel example, one such mechanism is the Enterprise Integration Manager
(EIM) and ODI has an IKM that supports and simplifies data integration with Siebel
by encapsulating the use of Siebel EIM.

Since we shouldn't treat the Siebel system as a standard SQL database and our
input is coming from a flat file (for example, the output file from the previously
discussed flow in Example 2), we'll need to introduce an SQL database server,
(Oracle for instance), into this flow to host our staging area. In this example we are
using ODI in a more traditional ETL architecture (rather than an E-LT architecture),
due to the strict data integration requirements that the CRM team has imposed

on the target Siebel system. Most people will use their datawarehouse for that
operation, as it is more likely that additional information will be needed from that
database (taking us back to our first example, where information from the file is
combined with data from the database).

Oracle
(for staging)

Q Siebel CRM
Flat File Q Siebel EIM
LKM

B > IKM i E i
SS_O tH :
Siebel EIM | Siebel
v Interface Table ;|  Base Table
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For the orderSummary . csv flat file, we can once again use the LKM File to SQL KM
to load the file data into the staging area located on the Oracle database. For the
integration into Siebel, we can use the IKM SQL to Siebel Append (EIM), which not
only loads the EIM interface table in Siebel, but also executes the EIM task in Siebel
to move the EIM table data into the base tables.

Oracle's Application Adapters for Data Integration — of which
the IKM SQL to Siebel Append (EIM) Knowledge Module
. is a component—are not licensed as part of the base ODI
% functionality, so they have an additional license cost attached
L to their use. Other applications that ODI supports with out of
the box Knowledge Modules include, but are not limited to,
E-Business Suite,]D Edwards, PeopleSoft, Hyperion, and SAP.
Licencing for these KMs will vary.

In this section we've taken a look at three basic and frequently seen
requirements-driven data flows and peeked under the covers at some
additional details of the core actions and actors in each flow. Lets recap
as follows:

o The staging area is co-located with the target for any interface by default,
representing ODI's default E-LT architecture. It should be noted that ODI
can be easily reconfigured with a few mouse clicks to have the staging data
on a separate server, representing a traditional ETL architecture. The staging
area can reside on the source or even an intermediate system if required.

e Two types of Knowledge Modules play vital roles in ODI Interfaces
as follows:

o

IKMs are used to integrate data into the final target

o

LKMs are used to load the staging area with data located on other
source systems

e Some KMs have the capability to issue external commands to finalize
the integration of data into the target systems.

e ODI has an agile capability to adapt to changing requirements
by leveraging its library of Knowledge Modules that abstract and
encapsulate the complexity and details of "the know-how" for
integrating with a given technology or application.

Now that we understand the importance of Knowledge Modules and the
functionality they deliver, we will look at how we go about selecting which
Knowledge Modules we will use and how to bring them into our ODI projects.
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Importing and choosing Knowledge
Modules

We've now seen that Loading and Integration Knowledge Modules play pivotal roles
in performing data integration actions within ODI. So how and when do we choose
which KM to use?

The ODI component that actually moves data is called an Interface, and it is located
inside the ODI Designer Interface editor where you specify which KM is to be used

for source and target data movement behavior. Interfaces are created and organized
in folders within a project, but for an interface to be able to leverage a set of KM, the
KMs must have been previously imported into this very project.

Choosing Knowledge Modules

Within the six types of Knowledge Modules, let's just focus for a moment on the two
types that are central to moving and transforming data namely, LKMs and IKMs.

When a Knowledge Module has been previously imported into the parent project
and applied to the interface target and the interface is subsequently executed, it is the
steps within the IKM that determine the what, how, and when data is moved into the
target data store. Therefore, we can safely say that every interface will need an IKM.
But which one?

If we adopt the default E-LT architecture approach and have the staging area
residing on the same server as the target, as in our first data flow example, then we
need a single technology IKM such as like the IKM Oracle Incremental Update
mentioned in that example. So the choice of IKM to import into the project and select
for use will depend on the following:

e  Whether the type of database that you're using for the staging area and target
has specific IKMs available (for example, Oracle, Microsoft SQL Server, and
many others), or whether you need to use a "generic" SQL flavor (for example
for MySQL, PostgreSQL, and so on)

e  Whether there is more than one integration technique available for that
technology and what method is used by each, such as the Oracle MERGE
construct as mentioned in the first flow example

If, as in our second data flow example, the staging area and target are in different
servers, then we will need to use a multi-technology IKM, such as IkM SQL to File
Append suggested in that flow. Indeed, most (but not quite all) of these have 1M sQL
to .. names, but all of them will be IKM <something> to <something>, sometimes
with a (method) qualifier.

[112]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 4

LKMs load data into the staging area from other servers. Therefore all LKMs are
multi-technology. If the source data is in the same server as the staging area then you
don't need an LKM as can be inferred from the flow path taken by the MySQL data
in the second flow example. Without the corrections file data being added in that
example, there would have been no need for an LKM at all.

Once again, the choice of LKM is governed by the following;:

The technologies involved at either end of the loading flow and the direction
in which data will flow

The method to be used to move the data, LKM File to Oracle (EXTERNAL
TABLE) and LKM File to Oracle (SQLLDR) could both be used to load file
data but employ very different techniques to achieve that purpose

Having covered IKMs, LKMs, and RKMs earlier in this chapter, let's briefly cover
three other types of Knowledge Module used by OD], as follows:

Check Knowledge Modules (CKMs) are used to check and enforce data
integrity through testing conformance to constraints and references, either
statically on data tables on source or target systems, or dynamically during
the process of a data flow defined in an ODI interface. There are technology-
specific CKMs for databases that require specific SQL code. All other
databases will use the generic CkM SQL.

Journalizing Knowledge Modules (JKMs) are used to manage the
journalizing of data for changed data capture. They have a technology flavor
(there are no generic SQL JKMs), an approach of either simple or consistent
(the latter guaranteeing that no child records are loaded before their parent
records), and optionally a method name, such as (Oracle GoldenGate) to
differentiate change detection techniques.

Service Knowledge Modules (SKMs) are used for generating fine-grained
data web services based on ODI datastores and models based on database
technology. There are a few database-specific versions, for example to create
web services based on Oracle tables, as well as a generic SKM SQL.

Now that we know how to choose between Knowledge Modules and what we will
use them for, let's see how we enable that use.
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Importing a Knowledge Module

Knowledge Modules are supplied out of the box as XML files and installed as part of
the ODI installation process. Rather than having all Knowledge Modules accessible
to all projects all the time, a small subset of Knowledge Modules are imported by the
ODI Studio user for each project.

ODI 11.1.1.6 allows for Global Knowledge Modules
" that can be shared across projects.

So if we have several situations in our overall IT project where we need to transform
and upload file data into an Oracle database via External Tables, then we could
either develop the necessary interfaces in several projects and import the LkM File
to Oracle (External Tables) into each of those ODI projects, or we could create
several subfolders in a single ODI project and import the KM just once. How you
organize work in ODI is a very subjective topic and there is rarely just one right way
to do things.

Importing a single KM —or a set of them —is a very simple exercise. We only have
to follow these steps:

1. Expand our project node in the Projects section of the Designer Navigator.

2. Right-click on the Knowledge Modules node and select Import
Knowledge Modules.

If you want to follow along, you will need to create
% a new project via the menu icon at the right-hand
s~ . .
end of the Projects section header.

_uaDesigner | :anpnlngy | i1 Operatar [3
r) = M
Projects @j'

=0 My First Project
----I_JFirst Folder
@ Wariables
{@ SequUenCces
-, User Functions
f Enowledns Modules
....¢_,J W= [mport Knowledge Modules. ..
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3. A dialog box will appear to allow us to select the KMs to import. When doing
it for the first time we'll need to browse to the folder holding the KM files — this

is the oracledi\xml-reference subfolder below our ODI_HOME (Where we
installed ODI 11g).

4. Once we've done this we'll see a list of all the available KMs in that folder.
We can scroll through the list selecting which KM(s) we want to import
(making multiple selections with Ctrl+Click) and then press OK to perform

the import of the KMs.
B, Import Knowledge Modules (XML File) E I
Impork Type:

Filz impart directary: |E'I,Midd|eware'1,0racle_ODIli,c-racledi'l,xml-reference| ag

Select the file{s) ta impart:

KM Metezza Incremental Update

KM Metezza To File (EXTERMAL TABLE)
KM Cracle Ay Incremental Update

kM Cracle BI to SQL Append

kM Cracle Incremental Update

IKM Cracle Incremental Updake (MERGE)
KM Cracle Incremental Update (PL S0L)
KM Oracle Mulki Table Insert

kM Cracle Slowly Changing Dimension
KM Cracle Spatial Incremental Update

| [o]'4 | | Cancel |

When the import has completed you will see a report of the import process (which
can be ignored). Note that all of the imported KMs were automatically organized
into their appropriate Knowledge Module subfolders in the ODI project.

KMs—A quick look under the hood

If we drill down within the Knowledge Modules node to any given KM and
double-click on it, that Knowledge Module will be opened by an editor. On the
Definition tab we can see the source and/or target technologies for the KM and
whether it is the default KM for use with this pairing. If the latter is the case, the
KM will automatically be inserted into an interface definition if that technology
combination for source and target is used.

We can also see some Description text, which often contains very useful information
about the use, characteristics, and restrictions for the KM.
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Clicking on the Details tab shows us an ordered list of the steps included inside the
KM, including each step name, whether the steps operate within a transaction and
when that transaction is committed, the log detail level for each step, whether each
step updates any logged metrics, and so on.

2)5kark Page X flIKM Oracle Incremental Update (MERGE) * |

& Definition

d X ¢4
f Details ... Command Context Logical... Transac... Commit IgnoreE... LogFinal... Loglevel Log Cou...
i, Options 10 Validate KM options O
20 Check RDEMS version
#H Markers 30 Create target table
[ 40 Drop Flow kable
2 Memo 50 Create flow table T
o Mersion 60 Delete target table Delete
o 70 Truncate karget table
il Privileges 80 Analvze target kable
Flesfields a0 Lock journalized table

100 Create Temp. Indexes o...

110 Insett Flow into If table

120 Recvcle previous errars

130 Analyze inkegration table

140 Svnchronize deletions fr...

150 Remove delsted rows fr..,

160 Create Index on flow table

170 Flows contral

180 Merge Rows Transac.., Mo Co..,
190 Commit transaction Transac... Commik
200 Cleanup journalized table

210 Analyze target kable

220 Post-integration contral

230 Drop flow table

240 Drop Temp, Indexes on ...

Lines

Delete

Insert

KROROOOORDOORROOOROC0OREDO
() o o 0 0 0 0 0 0 T

The sequencing of these steps specifies the order in which they will be executed.
Later when examining the operator logs generated by our interface, we will see these
step names again along with all of the ODI logging information associated with
them. These logs will give us a direct link between the code executed, the outcomes
of that code, and the source from which the executable code was generated.

If we were to select and double-click on any step name, we would see the actual
KM source code for that step. These code blocks usually consist of templates of SQL
constructions with various placeholders representing the use of ODI substitution
methods. These substitution placeholders will be used by ODI when generating
code to insert specific table names, columns, datatypes, where clauses and the like
at execution time.
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l/ Cormrmand on Target r Comrmand on Source |

Technology: |Oracle '| Transaction Isolation: |<L|ndeﬁned> v|
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merge into <% =odiRef.getTable"L", "TARG_MAME", "A"% = T
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an

"k
]
when matched
then update set
<h=ndiRef.getCalList™, "T.[COL_MAME] =5, [COL_MAME]",

UOLEhET MM YY) D0 ARG CRCT LI ARG CRICT TO0YY ARG DELAY S,

Hopefully by now you will have concluded that we could amend, delete, replace,

or otherwise customize the KM code as we desire or require. This is a perfectly
acceptable —and not uncommon practice —in ODI, but it falls outside the scope of
this book. (For more information on KM development, refer to the Knowledge Module
Developer's Guide for Oracle Data Integrator manual). Here's a small warning though: if
we change the code here, we will be changing only this copy of the KM in this project
in this repository. If we want to propagate any of our changes elsewhere, we should
do the following;:

1. Change a renamed copy of the original KM so it isn't in danger of being
overwritten by mistake or by later ODI patches and updates.

Export the renamed and amended KM into an XML file.

Import the new KM into other ODI projects and repositories as needed.

Configuring behavior with KM options

It would be overly cumbersome if, for every slight change in KM behavior, we

had to write, change or otherwise customize a different KM to reflect each of those
slight alterations. For example, we may wish to sometimes delete all of the records
in a target table before we upload the latest data set, or perhaps we want to control
whether a database commit is issued after an interface flow has completed.
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The ability to manage behavior in this way can be achieved via KM options. KM
options are similar to local parameters with a default value specified. These options
can be tested, evaluated, or substituted as values within the KM code and can be
represented by one of the three different types—a checkbox (a Boolean true/false
value), text, or a specific value (numeric) —as follows:

The most common type of option used is the checkbox type(for example,
a checkbox option might be used to decide whether to issue a database
transaction commit).

A value typed option is commonly used for Oracle-specific KMs
to dynamically alter the code that the KM template will generate
when executing against different versions of the Oracle Database
(for example 8, 9, 10, and so on.)

The Oracle-specific IKMs often use a text type option (with an empty
string as the default value) to provide the ODI interface developer with
the ability to specify an optimizer hint when loading the final target table
in an interface. This hint text would then be embedded at the appropriate
place within the SQL that the KM generates to integrate the data into the
target table.

All objects in an ODI project share the same set of KMs and KM
code. Therefore, if during design time you modify or overwrite
an existing KM, all design-time objects which use that KM will
% immediately use the new code. This is something to remember,
even if you are just updating KMs from a patch update release of
ODI. However, simply setting a KM option value inside an ODI
interface only affects the KM's behavior within that one interface.

In this section we learned how to select and import Knowledge Modules ready
for use in ODI projects and how to modify their behavior. We took a look at the
following points:

An IKM is always needed in an ODI interface
An LKM is required when moving data between two different technologies
The KMs are selected based on:

o

Technology flavors used in the operation

o

The method used to perform the operation
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e The ODI-provided KMs are in the <ODI_HOME>\oracledi\xml-reference
folder and are imported for each project, or as global objects (starting with
ODI 11.1.1.6)

e Interfaces can only use KMs that have been imported into their "parent"
project or global KMs

e KM steps are individually logged in the execution logs in ODI and they
correlate to the interface execution steps presented within the Operator
ODI Studio component

e KM code can be customized, but this is not a "Getting started" task

e KM behavior can more easily be modified (within limits) by setting their
individual options

e Modifying and/or replacing existing KMs must be treated with great care
at design-time

Examining ODI Interfaces

Having had a look at data flows and the roles that KMs play within them, let's now
dig a bit deeper into the make-up of the primary data flow component—an interface.

The interface component in ODI defines the following data flow properties:
e The destination datastore for the data (the target). This will be chosen from

an ODI model.

e The datastores that supply the input data (the sources). These too will be
chosen from ODI models.

e The transformations that are applied to the data during the transition from
sources to target (the mappings). These are expressed in SQL.

e The physical transfer mechanisms that are used between sources and
target (the flow). We have already seen that this role is performed by the
Knowledge Modules.

The first two of these properties specify what we want to achieve in the interface.
The flow specifies how it will be achieved.
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Overview tab

On the Definition Overview tab of the Interface editor, we can specify the name of
the interface and optionally specify whether we wish to locate the staging area of the
flow on the target data server (the default) or somewhere else.

2)startPage | Lead PURCHASE_ORDER | =
Definition - "
Markers i Interiace
Memo Name: Load PLRCHASE_ORDER |
ersion Optimization Context: |Glnbal vl
Privileges
Fle:Figlds
| =Undefined: v|
Description:
CQverview | Mapping | Quick-Edit | Flow | Controls | Scenatios | Execution |]_

If we have additional Logical Schemas defined that are hosted on other relational
database technologies, we could select one of these to be our staging area bearing in
mind that ODI will create, populate, update, and delete temporary database objects
at runtime within the corresponding Physical Schema.

One such option that is available by default in ODI is the "In-Memory Engine", but
this choice can realistically cope with only a few hundred thousand source records
and can consume significant memory within the executing ODI agent.

As much as possible, always try to keep the staging area on the target system. In
most cases this will provide much better performance (less network hops than
staging in a separate server, and a better leverage of the set-based processing that
databases have been built for) and a much simpler infrastructure.

The previous screenshot shows a new aspect introduced in the ODI 11g Interface
editor. There are now tabs along the bottom of the editor as well as the sidebar tabs.
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Mapping tab

Clicking on the Mapping tab will move us to the main graphical editor used for
specifying the interface target, sources, and mappings. It allows us to specify what
we want to achieve, where the data is stored initially, where we ultimately want
the data, and what transformations we need to perform to store the data in the
target system.

(Z)StartPage | Load PURCHASE_DRDER | =
Q= ~ W BU A EHE @
[ Target Datastore - PURCHASE_ORDER
ion  Indicators  Mame Mapping
[T - FurchaeOrder {FURCHASEORDE 1§ +HCLISTOMER_ID PLRCH#?
vV coumsm z By *PURCHASE_ORDER_ID PURCHA
a CCTYPE 3 *PRODUCT_ID
= f’f o 4 5 PRODUCT_MAME PLRCHA
N mesrves 5 Hy  PRODUCT_TYPE PLRCHA
n emcs & ¥y PRICE PLRCHE
ﬁ PRODUCTHAME 7 Gty QUANTITY FLURCHA:
CILANTITY &
§ s & 4 STATUS PLRCHA
g By CC_TYPE PLRCHA
10 Wy CC_MUMBER PLRCHA
11 ORDER_DATE
12 FULFILLMENT_DATE

Default

Cverview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution

CUSTCMER _ID - Property Inspectar
&I PE S (8 S 4
[=IMapping Properties

Active Mapping:

@Qg

r Implementation r Technical Description r Business Rule

& 7

PURCHASEORDER, CUSTID

The previous screenshot doesn't show items in the proportion that you'd most
likely use them, but it's useful to help explain the main elements. In reality you'd
normally expand the editor to full screen (by double-clicking the top tab) when
building interfaces.
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The top-left pane is the main canvas for adding source datastores, dragging join lines
between them, and adding filters to limit the data to be processed by the interface. To
the right of the main canvas is the target datastore area, which displays the columns
of the target table, a set of indicators for each column, and its mapping text. The
bottom section is the Properties Editor where the text and additional configuration
information for each mapping, join, and filter can be entered.

We build an interface by dragging-and-dropping a target datastore and all necessary
source datastores into their respective screen areas, creating joins and filters in

the top-left canvas, and setting all the specific details of those joins, filters, and the
mappings by using the Property Editor pane.

Target field mappings can be specified using several different formats, including
the following;:

e Source Column: These are dragged-and-dropped directly into the
target column's Mapping field from the datastore columns in the
source canvas. Each column name is prefixed by the datastore's alias,
for example SALES PERS.LAST NAME.

¢ Fixed Value or Constant: These must follow SQL formatting rules, so string
values are enclosed in single quotes, for example, ' John Doe', whereas
numeric values are not, for example, 11.1.

¢ DBMS Function: Any function supported by the platform on which the
mapping is to be performed, for example, SYSDATE for execution on Oracle.
The location of the mapping's execution is shown by a symbol in the target's
Indicators column and also by a radio button in the Property Editor below
the textbox that holds the mapping text.

e DBMS Aggregate: A simple aggregate of a source column, for example,
SUM (ITEM. QUANTITY). ODI will automatically generate a corresponding
GROUP BY clause whenever an aggregate function is detected.

Group-level aggregation functions that correspond to the
% SQL "having clause" are not implemented here but rather
’ by defining aggregations within an ODI filter.
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e A combination of the previous formats: As long as the underlying database
understands your code, you can build the most complex mappings. A
simple example would be. InitCap (SALES_PERS.FIRST NAME) || ' '
| | InitCap (SALES_PERS.LAST NAME) . The location of the mapping's
execution will allow you to leverage the database of your choice for the
transformations (source, staging area, or target). This choice can be made
on a per column basis.

Mappings can also include ODI variables which are covered in the previous chapter.

As you include sources and the target in the interface, the default behavior of ODI

is to ask whether you wish to perform an Automatic Mapping. Automatic mapping
creates straight-through source column to target column mappings where the
column names match exactly. There is no capability to add a mapping translation
dictionary and underscores are significant, so CUST_1ID is not automatically mapped
to cusTID. Also, ODI takes no account of column datatypes during this process. If
you manually enter or want to amend existing mappings, you can do this directly by
changing the text in the Implementation textbox, or you can use ODI's Expression
Editor which is available via the pencil icon located at the right-hand end of the title
bar of the Implementation area.

It is good practice during this step is to validate each
% SQL expression by clicking on the "check" icon, which
e is also at the right-hand end of the title bar.

Flow tab

The Flow tab on the bottom edge of the top two panes opens the Flow editor for
the interface, where we can specify how data will be transferred from source to
target, and how it will be integrated in the target system —are we just adding new
records, replacing existing ones, or maybe we want to have a more advanced type
of integration like slowly changing dimensions?
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The following screenshot shows the various source datastores, filters, and joins, the
intermediate work tables (or source sets) of data, the staging area location, the target
datastore, and the Knowledge Modules that ODI will use to implement the flow.

(2)5tart Page | '™ Load PURCHASE DRDER | [+

R Koo ~|1 83 EEH

@ Target (0011 GEOOK server)
T Staging Area (ODA1GBOOK ¢

- - Default - 0
* 777 SreSetd (SamplePO_X =]

E[| | LKM SQL to Oracle)-

SrcSetd

PURCHASE_CRDER
PurchaseCrder

Overvigw | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution D_
Skc5etl - Property Inspector [Z]
CIN = (@@ 3@

-] 5ource Set Properties

Mame: |SrcSetIII

LK Selectar: |LKM 3L ko Oracle | [COMPOMENT MAME: LEM 3L ko Oracle
. COMPOMNENT WERSION: 11.1.2.4
©ptions: AUTHOR: Oracle

Mame Valus COMPATIBILITY: ODI 11.1.2 and above

DELETE_TEMPOR... =defaultz:trus
DELETE_TEMPOR.,,. =default:=:true - Loading knowledge Madule

WORK_TABLE_OF... <dsfault>NOLO... | |} oads data Fram any 150-52 database to an Oracle
COMPATIELE <default=:9 target database,

L e T R TR - . o e [ T N RS

Descripkion:

The Flow tab also includes a Property editor pane where we can view and select the
KM for each flow segment and set configuration options for each KM as our flow
requires (for example, turning off work table logging) as depicted in the previous
screenshot. Remember, in order for a KM to be included in the drop-down list

and available for selection, it must have first been imported into the ODI project
containing the interface.
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Quick-Edit tab

ODI 11g introduces a new view known as the Quick-Edit tab. This feature provides
a tabular alternative to the normal graphical approach used when building an
interface. As opposed to using the normal graphical method, the Quick-Edit tab
uses a configuration sheet for setting and editing the target, sources, joins, filters,
and mappings. The following screenshot illustrates this new Quick-Edit method.
This view is usually more practical for massive edits or cut and paste. For instance,
you can change the location of the transformations from staging area to source for
multiple columns at once by copying "source" for one column and pasting this in
place of multiple "staging area" (select the different lines you want replaced and
paste over the multiple selections). Similarly, this view will be very convenient for
bulk review of integration options such as which columns are part of the update key,
which columns are used for updates/inserts, and so on.

?)5kart Page 2 ) 52d PURCHASE_DRDER | =]
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Target Dakastore: PURCHASE _CRDER E;

) ) 4 ¥ E-
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Summary

We've covered a lot in this chapter. We started off by taking a look at how we define
physical connections to our data resources, create Logical Schema names to decouple
us from any specific operational environment, and link the physical and logical
representations via Contexts.

We walked through the high-level concepts of how to reverse-engineer those Logical
Schemas to create the ODI models that will become the foundation for our data
integration flows.

We examined three simple flow examples that illustrated the use of Knowledge
Modules for loading and integrating data, and we learned how to choose and import
those Knowledge Modules.

We had a quick look at the internals of a KM, giving us a better understanding of the
information that we'll see later in the execution logs of the following chapters.

Finally we had a brief look at Interfaces and the various editor panes used to create
them, including the graphical mappings and flow editors and the new configuration
sheet oriented Quick-Edit approach. We'll be using these editors a lot in the
upcoming chapters.
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Databases and database systems hold the vast majority of data processed by ODI
around the world, so it's appropriate that we start our Purchase Order example by
performing some basic work using databases.

Our overall example scenario involves uploading information concerning Purchase
Order processing into a data mart and we'll begin by moving data from a customer
data system's database into our data mart. To do this we'll be performing the
following tasks:

e Take a quick overview of the physical layout of our source and target
systems and the requirements for our first data integration task

e Configure data servers, Physical Schemas, and Logical Schemas for our target
and source systems and link them to a Context using the Topology Navigator

e Use the Designer Navigator to create models based on the Logical
Schemas and reverse-engineer the metadata from the physical systems
in our environment

e Create a new project in the Designer Navigator and import the Knowledge
Modules we anticipate we'll use in this task

e Create an interface to integrate data into our data mart from our source
customer system, add some transformational mappings, and check if the
flow behavior is as required

¢ Run the interface as a functional test
e Use the Operator Navigator to review the execution tree and examine some
of the code generated for the interface we created

This will give us a good first view of the overall sequence of activities normally
performed when creating data integration components in ODI 11¢ and will also
give us a solid foundation for expanding our knowledge and expertise in the
chapters that follow.
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Sample scenario description

During this first example, we'll be moving data from a Customer System database
into a data mart. To keep things simple for this stage, we'll deal with just one source
table and one target table, and they're both hosted in Oracle databases. However,

the structures and formats of these two tables are different, so we'll have to perform
some transformations and enrichments along the way. Having accurate and enriched
customer data moving from our source Customer System into the data mart will be

a key foundational element of being able to process orders within the Purchase
Order (PO) processing solution.

It just so happens that in our example environment, both tables are held in schemas
managed by the same Oracle server instance and we could probably achieve our
integration task with a single SQL statement. However, we're going to simulate
having these schemas held on different servers, because in a production system
that's far more likely to be the case.

Also, we're not going to be using Oracle database links in this exercise (although ODI
can certainly make use of them by choosing an appropriate dblink-based LKM). Our
aim here is to use a single heterogeneous tool with a consistent approach for all of our
data integration needs, rather than rely on scattered segments of vendor-specific code
that need to be knitted together by hand to make the whole integration environment
function as it should.

So let's take a look at some of the details of the task we have to complete.

Integration target

The target table we will use is the CUSTOMER table located in the DATAMART schema
in an Oracle database and it has the following structure:

Column Name Data Type | Nullable
CUSTOMER._ID MUMEER Mo

MNUMBER
VARCHARZ2(30 BYTE) Yes
FIRST_MAME WARCHAR2(30 BYTE) Yes
WARCHAR2(B0 BYTE) Yes
WARCHAR2(30 BYTE) Yes
MUMEER fes
YARCHARZ(30 BYTE) ‘Yes
MUMEER Yes
MUMEER Yes
MUMEER Yes
DATE Mo
DATE Mo

Yes
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The cusTOMER table is not the only table in the DATAMART schema, but for now it's
the only one that we want to work with. In its initial state, this table is empty, but by
completing this chapter's tasks we will populate it with data from the source system.

Integration source

The source table is called CUSTOMER MASTER and is located in the CUSTSYSTEM
schema (to keep things simple, it is the only table in the cusTsYSTEM Oracle schema).
This table has the following structure:

Column MName Data Type | Nullable
MUMEER No

'-;ARCHAthm BYTE) ‘es
TERT - caR2(30 BYTE) Yes
'-;ARCHAR2(3U BYTE) Yes
ADDRESS VARCHAR2(80 BYTE) Yes
'-J'ARCHARKBD EYTE) Yes
counry 0 [JEREE Yes
e I  -7.cHAR2(30 BYTE) Yes
T o
PARTNER D [IERE= Yes
NUMBER Yes

Integration mappings

After close examination of the source and target tables, you will see that although
the two structures are similar, there are some crucial differences and we'll have
to overcome these differences with our mappings. Many of the mappings will

be successfully handled by automatic mapping: the column names, types, and
lengths are the same in both source and target. However, some mappings have

to be done manually:

e The source has a cUSTID column whereas the target column is called
CUSTOMER_ID.

e The PREFIX column in our source is a character string, but in the target it's
a number. Our Customer System has all the titles normalized to US prefixes,
such as Mr, Mrs, Dr, and so on, but we may wish to process the data later
to have national-specific titles based on country or residence (such as Hr
and Fr for German citizens), so our data mart has all prefixes translated
into numeric codes.

e Our target stores an AGE, but our source has a DATE_OF BIRTH.
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e We have another column name difference between SALES PERS ID and
SALES_PERSON_1ID.

o The target has two additional mandatory columns to hold the date when
the record was created in the data mart and the date that the record was
last changed.

Data flow logistics

We are going to access the source CUSTSYSTEM using the schema owner's username,
but in accordance with ODI best practice, our access to the data mart will be via a
user called oDITEMP who has its own schema that we will use for the staging area
and who has also been given privileges to be able to integrate the incoming data into
the DATAMART schema.

The Knowledge Modules (KMs) that we'll be using are LKM SQL to Oracle to load the
data from the source into the staging area and then IKM Oracle Incremental Update
to integrate the data from the staging area into the final target. At this stage we won't
be performing any integrity checks on the data flow, so we won't be using a Check
Knowledge Module (CKM) in this task.

So our high-level flow will be something similar to the following figure:

Oracle:
Data Warehouse
Oracle: Server

Customer //—\

System Server \q
CUSTSYSTEM
SEN ODITEMP DATAMART
ﬁ [ e [~~schema -
CUSTOMER | b oraa \Nﬁ\
0 Uracle
MASTER 3S 0 Hﬁ
table -
CUSTOMER
table
v v

v IKM Oracle Incremental Update

Now that we're armed with all the information, we can get started with the task!
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Exercise 1: Building the Load_Customer
interface

The rest of this chapter assumes that we have the infrastructure described
previously. You can adapt the system names, user names, and table names
in your own environment as you see fit.

We'll complete this exercise in a number of sections as follows:

¢ Building the topology: To map the physical data resources and show
how to connect to them to the Logical Schemas

e Reverse-engineering the model metadata: To translate those physical
resources into location-independent representations (Logical Schemas)
that will be used in ODI to build data integration objects and workflows

e Moving the data with an ODI interface: To construct and execute an
interface that will perform the transformation mappings and data flow
operations and populate our target table in the data mart

e Checking the execution with Operator console: To view the execution
status and check the number of rows integrated, together with viewing
some of the code generated and run by ODI

Building the topology

In this section we will:

e Create the topology references to our source and target servers and schemas

e Create Logical Schema names for the Physical Schemas, which we will use
when we create ODI models based on these schemas

e Associate our Logical and Physical schemas using the default Global
context, which we will be using throughout this example

Throughout the rest of the example, and especially during setting
up the Physical Architecture, there will be times when we will need
A to enter host name for, say, where a database resource is running.
& From here on and throughout the rest of the tutorial we'll refer to
L this host name as localhost for simplicity's sake. Remember that
if any remote clients were to use this topology information, it will
be incorrect and cause errors, but the assumption here is that our
whole exercise will run on a single machine.
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Setting up the topology
Setting up the topology will require the following steps:

1.

If you are following along with your own installation of OD], then first make
sure the Oracle instance that hosts your ODI repositories is up and running.
Start ODI Studio (Oracle | Oracle Data Integrator | Oracle Data Integrator
Studio on the Windows Start menu) and connect to your default repository.

When we click on the Topology tab to switch to the Topology Navigator, we
expand the Technologies node in the Physical Architecture section.

If you see a large list of technologies displayed, simplify your view by hiding
the unused technologies. To do this, click on the factory icon in the Topology
Navigator header bar and select Hide Unused Technologies.

B, Oracle Data Integrator 11g

File Edit ¥iew Search ODI Tools Window Help
=28 a

4 Designer ETupulugy i Oper.., [Q @Start Page
Phrysical Architecture Import »
EIL_-] Technologies Export »
L__] Abtunity
(] fixis2

III: _1 ETriewe

aenetate Repart
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4. We right-click on the Oracle node and select New Data Server.

File Edit

Go@a xXEam >

Yiew Search ODI Tools

B, oracle Data Integrator 11g

Window Help

E] ®Start Page
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[ File
£ L__] In-Memary Engine

LJ O

E.

Dpen

Agents

Wiew

O)racle

Lj =)

Duplicate Selection

Delete

Datatypes Eevers:-gengineering. "

Irpark
Export...

[133]

www.it-ebooks.info


http://www.it-ebooks.info/

Working with Databases

5.

An editor creation notification should briefly appear and then the Data
Server editor will open. Name the data server as it makes sense in your
environment. For our example, we are naming the data server representing
the customer data as XE_on_local_as_CUSTSYSTEM and we are setting the
user name to be CUSTSYSTEM with a password of welcomel. We leave all
other fields as they are. The title tab for the editor will change to the name
of the data server.

2)5kart Page @ XF_ar laral as CUSTSYSTEM |

Tesk Connection

Definition @
IDBC Data Server
Propetties E=H |KE_an_lacal_as_CLlSTS‘f'STEM
Daka S
Ak sourees Technology:
Version
Privileges Instance [ dblink (Data Server): |
FlexFields Connection
User: CUSTSYSTEM
Password: |sesssses

[] DI Connection

Array Fetch Size: Batch Update Size: |30

On the JDBC tab, we click on the magnifying glass icon at the right-hand
side of the JDBC Driver field to open the selection dialog. The dialog
will show the default JDBC driver class for the Oracle technology. This
driver is pre-installed with ODI 114.

If the driver for the database you want is not shown, it is
o possible to enter it manually into the text field. You will need
~ to refer to the documentation of the driver of your choice to
Q know which class name and which JDBC URL to use. Note
also that the driver list may not be sorted alphabetically. We
will see how to do this in more detail in the next chapter.
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[ ? |Stark Page

Tesk Connection

Definition
JDBC
Properties
Data Sources
Version
Privileges
FlexFields

Overviemn

[MXE_on_local_as_CLISTSYSTEM

IDBC Driver: |

oecul: |

B, Drivers

Mame: |Oracle JDBC Driver

Syntax: |Drac|e.jdbc.OracIeDriver

Description:

Oracle JDBC Driver (Type 4 | Type 2).
Use this driver to connect to Oracle 7, 8i, 9, 10g databases.
Supports both bype 2 (OCI) and bype 4 (Thin) connections,

[o]4 %-J | Cancel | | Help

7. We click on OK to accept this driver.

8.  We click on the magnifier icon next to the JDBC Url field and accept the
default URL template in the URL examples dialog box by clicking on OK.

We edit the URL template in the JDBC Url field to contain the connection
details to the actual Customer System Oracle instance, replacing the <host>,

<port>, and <sid> sections of the template with appropriate values for
our environment.

9.

(Z)5tart Page | [(SIXE_sn local as CUSTSYSTEM | =]
Test Conneckion
Definition . o o -
1DBC JDEC Driver: |Drac e, jdbc. CracleDriver | \-k
Properties JDEC Url: |jdbc:oracle:thin:@localhost: 1521:5E | \_g
Daka Souwrces
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10. We click on the Test Connection button (it becomes a button when the mouse

11.

12.

moves over it) in the header bar for the editor. When asked if we want to save
our data to continue, we click on Yes in the Confirmation dialog.

An informational dialog appears reminding us to create a Physical Schema
for this server:

Information B
. Please register at least one physical schema For your Data
1 Server

OK%

We'll do this later, so we click on OK to dismiss this dialog and continue
with the test.

Another dialog will appear, this one being the actual test execution box
(this operation will "ping" the physical connection using the information
just provided as a means of validation):

B, Test Connection for: XE_on_local_as_cus... E3

Select a Physical Agent to kest this Connection

Physical dgent:  |Local (Mo Agent) -

Test [ Dekail Cancel

The reference to Local (No Agent) in the Physical Agent field means

that we're going to use the execution agent embedded within ODI Studio,
which is precisely what we want to do. So we click on the Test button to
execute the test.

Testing a remote database connection does not require a
_ remote agent since all the information needed is provided in
% the URL; this is why we can use the embedded local agent.
L= If we were to run the test with a remote agent, we would be
testing the connection from the Studio to the agent, and from

the agent to the database.
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13.

14.

In your own environment, if all the details have been entered correctly and
the database to which you are trying to connect is available, you will see a
Successful Connection informational message, which can be dismissed by
pressing the OK button. If the connection fails, check your parameters again,
and make sure that your network allows you to connect (firewalls can get in
the way!).

We close the editor by clicking on the X icon that will appear when we move
the mouse to the right-hand end of the title tab.

J)StartPage | (UXE_on_local_as_CUSTSYSTEM [%
Tesk Conneckion

We've created our source data server for the Customer System data, but
before we create our Physical Schema reference, we'll create another Oracle
data server reference, this time for the target data mart server. To do this,
we repeat steps 4 to 14, but this time using the following details during the
second iteration through step 5 (all other details, including the JDBC Url,
will be the same as before):

o

Name: XE on local as ODITEMP

° User: ODITEMP

[e]

Password: welcomel

As stated earlier, we are simulating two separate servers,
_even though we only have one. If the different schemas are
& in the same instance of the database in your environment,
= you really want to create one single server (connecting
with an equivalent of the ODITEMP user) and define all the
necessary Physical Schemas underneath that one server.
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15. Having created the two servers, we need to create the Topology entries
for the Physical Schemas. So we expand the Oracle technology node in the
Technologies list shown in the Topology Navigator's Physical Architecture
view, we right-click on the data server node for XE_on_local_as_CUSTSYSTEM
and we select New Physical Schema.

Designer ﬁTupnlugy _Q] oo [3 @Start Page
“ Physical Architecture
E|L_-] Technologies

&[] File
[__] In-Memory Engine

i — Oracle

YSTEM

- (B XE_on_local_as_CDITEM Qpen
(-] Datatypes View
F-{ Actions S N

Cﬁ Index Type

[#-48% Agents

Duplicate Selection
3 Delete Delete

Import ]

Export. ..
| |

16. On the Definition tab of the Physical Schema editor, we use the drop-down
lists for the Schema (Schema) and Schema (Work Schema) fields to select
CUSTSYSTEM as the Oracle schema for both

(Z)start Page  |(ThXE_on local as CUSTSYSTEM.CUSTSYSTEM

Definition SYS
Cortont (2 Physical Schema [Data Server: XE_on_local_as_CUSTSYSTEM]
Yersion Mame:

L Schema (Schema): |CU5T5""5TEM [*|

FlexFields

achema (Work, Schemal: -=:Z|_|ru:|eFi

Default

<lndefined >
ANOMNYMOUS
CTaSYS
CLIST:

Work Tables Prefix

Errars:

Inurnalizinn element s nrefives

Loading: Inteqgration: |I$_

Ea—

[138]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 5

We're only going to be reading data from the CUSTSYSTEM
schema and we won't be creating any temporary tables or other
artifacts. So in this case, we can safely use the same schema name
for both the data and work areas of the ODI Physical Schema
+ definition. In the future however, it is usually considered best
% practice to isolate ODI artifacts into a separate work schema and
~  to access all other business schemas through this user.

Also remember that we're not actually creating any new
database schemas here. We're simply creating new references in
ODI to existing database schemas to give us visibility into the
metadata and data they hold.

17. We click on the Context finger-tab and on the green + button at the top-right
of this pane to add a new context-based mapping to a Logical Schema name.

J)startPags | (ThXE_or local_as CUSTSYSTEM.CUSTSYSTEM | =]
Definition
Context EF x

Versian Conkexk Logical Schema %

Privileges
FlexFields

18. We only have one context defined, that is the default one called Global
that's created when ODI is installed, so this will appear automatically in the
Context column. We click in the Logical Schema column and replace the
<Undefined> text with ORACLE_cUSTSYSTEM and then hit the Enter key to

complete your change.

I)start Page | [PRXE_an_local_as_CUSTSYSTEM.CUSTSYSTEM =
Drefinition
Context GF x

Ve Contesxt Logical Schema %
Global

Privileges
FlexFields
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19. We click on the Save button (floppy disk icon) on the main ODI toolbar to
save the Physical Schema definition and then close the editor pane.

W, Oracle Data Integrator 11g : XE_on_local_as,

File Edit Yiew Search ODI Tools Wi

G=ga

\Designer ETopology Operaktor

20. We now create another Physical Schema, this time for the XE_on_local_
as_ODITEMP data server and choose DATAMART as the Schema (Schema)
and oDITEMP as the Schema (Work Schema).

Definition
Conkexk
Wersion
Privileges

FlexFields

ﬁ- Physical Schema [Data Server: XE_on_local_as_ODITEMP]

Name:

schema (Schema): |DP.T.°.MP.RT |v|
Scherna (Work Scherna): | |.%
Defaul:

Wiork Tahles Prefix

21. We associate the Physical Schema to a Logical Schema called ORACLE
DATAMART using the Global context, then save our work, and close the editor.

Having created our source and target data servers, the Physical Schemas they hold,
and having associated each of those schemas to Logical Schema names using the
Global context, we've done all we need to do in the Topology Navigator.

In real-life use of OD], the creation of a topology is primarily an
upfront exercise. Indeed, it is often performed by people other
than the majority of ODI developers, as they need to know (or
* Dbe able to specify, or have access to) the connection credentials
% that ODI will use to access the various database servers and
g schemas. That is why there are different navigators in ODI

Studio — the Topology Navigator and the Designer Navigator.
Topology is usually used by administrators, and Designer is
mostly used by developers and data stewards.
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Reverse-engineering the model metadata

Next we want to extract the data structure information for our source and target
tables from their Oracle databases and create ODI models. So in this section we will:

e Create a model to represent the Customer System we will be using as a
data source in our interface and reverse-engineer the metadata from the
ORACLE_CUSTSYSTEM Logical Schema into that model.

e Create a second model to represent the data mart we will be using as
the target in our interface and perform a selective reverse-engineering
operation on the ORACLE_DATAMART Logical Schema to extract only the
metadata for the CUSTOMER table.

e View the data in the Customer System to validate that our reverse-
engineering of that model has been successful (there is no data in
the data mart yet).

Follow the given steps:

1. With ODI Studio still open, we click on the Designer Navigator tab in the
left-most pane, we expand the Models view area, we click on the menu icon
in the Models view title bar and we select New Model.

Models I ~

|21 Mew Madel Folder
hﬂg_ Mew Model

[ Import Madel Folder
Irnpark Model, ..
J Wersion Browser For Model Folders

& .
iz Wersion Browser For Models
r
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2.

Here we chose to name the model oracle Customer System. Using the
drop-down lists, choose Oracle as the technology and ORACLE_CUSTSYSTEM
as the logical schema, leaving all the other fields as they are. The Code field
will automatically be completed as we type the model name.

| 7 |5tart Page |z Dracle Custamer System |
Definition odel
Iz Mode

Reverse Engineer
Selective Reverse-Engineering Marne: |Ora-:|e Custamer System |
ol Code: |ORACLE_CUSTOMER_SYSTEM |
Journalizing
Journalized Tables Technalogy: |Oracle 'l
Markers Logical Schema: |ORACLE_CUSTSYSTEM |
Services

Ackion Group: |{Generic Action= '|
Memao
Version Default Folder: | | %
Privileges [ ] Display the Metadata changes in the Model tree
FlexFields L

Description:

In the previous screenshot, the Code for a model is an internal name that ODI
uses as a prefix to distinguish between otherwise similarly named datastores.
For example, if we had two models that had codes of src and TRG, each of
which had datastores called cusTOMER, then ODI would internally (in its
code generation) refer to them as SRC. CUSTOMER and TRG.CUSTOMER. The
same idea is used for ODI projects as you may notice later. Consequently, if
you change the Code value after you've started making use of a model's or
project's contents, you are at a risk of breaking things.

Also note that code fields within ODI will standardize
%‘\ the names you use by replacing all blank spaces with
g underscores and capitalizing all letters.

We click on the Reverse Engineer tab and we notice that the Global context
will be used to translate the Logical Schema name on which the model is
based into a physical connection to extract the metadata.
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You will also see that we can choose the types of objects
whose metadata will be retrieved by type and/or search
mask —with % being a wildcard character. We can also
influence whether we remove any prefix from the retrieved
table names, or whether we need to truncate the table name
to a maximum number of characters. These features are
primarily used when deriving table aliases.

We want to reverse-engineer all the tables from the Customer System (there's
only one anyway), so we'll leave all the filter fields with their default settings.

Journalized Tables
TMarkers

Services

[Memo

Version

Privileges
FlexFields

Diefinition . ) .
. (%) Standard () Customnized
Reverse Engineer
Selective Reverse-Engineering  Context: Global i
Canitral Logical Augent:
Journalizing

Types of objects to reverse-engineer

Table [ |Wiew [ |Quewe [ |SystemTable [ ]Table alias [ ] Synonym

Mask: U

Characters to Remove from Table Alias: |

Table alias maximum length: |

4. We click on the Reverse Engineer button at the left-hand side of the Model
Editor title bar, then click on Yes in the confirmation dialog to save the model
and proceed.

2)5kart Page |z Oracle Cuskorer System

De%ition

Reverse Engineer
Selective Reverse-Engineering Context: lobal

Contral

(3)5tandard () Customized

Logical Agent:

Jonrnalizinn

An alternative way to start the reverse-engineering process

would be to use the ODI Studio main menu and select ODI |

Reverse-Engineer.
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5. A progress dialog will appear, tracking progress through the phases of
reverse-engineering. Once this process is complete, the dialog will disappear
and we can close the Model editor. We will now see the new oracle
Customer System model in the Models view of the Navigator. When we
expand this model node, we see that the cUSTOMER_MASTER Oracle table is

represented by an ODI datastore with the same name in the newly created
ODI model.

Maodels | ~

(=42 Oracle Customer Syskem

l?" Usedin

% Diagrams
,ﬁ Hierarchy
- TE R_MASTER
- | Hidden Datastores

6. Now it's time to create the model for our data mart. We create a new model,
this time using the following details on the Definition tab:

°  Name: Oracle DataMart

°  Technology: Oracle

° Logical Schema: ORACLE_DATAMART

(2)start Page ||z Dracle DatatMart
Definition  Model
liz: Mode
Reverse Engineer
Selective Reverse-Enginesring Marne: |Orac|e DataMark
Contral Code: ORACLE_DATAMART
Journalizing
Journalized Tables Technology: |O"EICIE
Markers Logical Schema: |ORP.CLE_DP.TP.MP.RT
Services
Ackion Group: |<:Generic Ackion=
Memo
Wersion Default Folder: |
Privileges | ] Display the Metadata changes in the Madel tree
FlexField
mHIsis Description:
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7.

If we click on the Reverse Engineer tab, we will see that once more the
Global context will be used by default for the execution of the metadata
extraction process.

We click straight on the Selective Reverse-Engineering tab, as we want
to manually select which table definitions to import from the DATAMART
schema at this stage.

On this tab we click on the Selective Reverse-Engineering checkbox to
enable this option. We then click on New Datastores checkbox (we don't
have any existing ones in the ODI model that we wish to update, so Existing
Datastores is left unchecked) and then Objects to Reverse Engineer to
display a list of all the available tables in the DATAMART Oracle database.

As noted earlier, we could have influenced and refined
this list by using the Types and Mask settings on the
sl . .
~ Reverse Engineer tab if, say, there were a huge number
of tables in the database to be reverse-engineered (an
ERP system for instance, will have thousands of tables
within any given schema).

We clear the selections for all the tables and then recheck the box against
the CUSTOMER table.

Selective Reverse-Engingering

Mew Datastores [ | Existing Datastores Objects to Reverse Engineer

O
Table Mame Table Type
[E[cusTOMER
[ |INWENTORY Table
[ |PBRTMER. Table
[CIPRODUCT Table
[ |PURCHASE_ORDER Table
[ |SALES_PERSON Table
[145]

www.it-ebooks.info


http://www.it-ebooks.info/

Working with Databases

10. We click on the Reverse Engineer button once more, saving our model when
asked and then close the Model editor. Once again we will be able to see our
new model and datastore in the Models view.

~ Models

I3 Cracle Customer System
- Oracle DataMart

: ?‘_ Used in

% Diagrams

i 58 Hierarch
B MER.
Hidden Datastores

i -

11. Just as a final check, we go back to the source model and right-click on the
CUSTOMER_MASTER datastore in the Oracle Customer System model and click
on View Data:

= Models u_ﬁ'
= Oracle Customer Syskem
l?" Used in
% Diagrams () rﬂCle
oy Hierarchey
CUSTOMER_MASTER. Open
Hidden Datastores -
iew
Oracle Datamart
?‘_ Usedin [ Mew
% Diagrams Duplicate Selection
- oy Hierarchy x Delete Delete
T cusTomeR i
Hidden Datastores Hids
Data...
| vewDats |
a0
Control ]
Changed Data Capture 3

Generate Inkerface IN
zenetate Inkerfaces OUT

Import
Export...

"2 Edit Mema

Others
Locks

Solutions

0 N
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12. A read-only data editor opens showing the contents of the CUSTOMER_MASTER
table (this data viewing functionality also uses the context defined on the
Reverse Engineering tab).

Data
S Gt E+XBeER @
CUSTID PREFI= LAST_MAME FIRST_MAME
1
2 102.0 Mr McCarthy Robin
? 103.0 Mr Travis Peter
T 104.0 Mrs Larsan Jane
? 105.0 Dr Goldschmidt Tarey
? 106.0 Mr Baker Williarn
T 107.0 Miss Swensan Jane
? 201.0 Mr Sartais Jean
? z20z2.0 Mr Michaud Philippe
E 203.0 Mr Robert Christian
T 204.0 Mrs Martin Christine
E 205.0 My Piaget Luc
Overview_

The difference between the Data... and View Data
operations on the datastore is that with View Data
g you cannot alter the data.

Recapping what we've accomplished so far:

e We've now successfully built models and datastores in ODI based on our
physical data structures (and tested that at least one is correctly configured).

o  We created the oracle Customer System model based on the ORACLE
cusTsYSTEM Logical Schema (models are always based on Logical Schemas)
and then reverse-engineered the whole of the cusTsysTEM database
schema —even though it was only one table. This model provides the
foundational source of customer data for our PO Processing data mart.
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We created a second model called oracle DataMart and then performed
selective reverse-engineering to only create a CUSTOMER datastore.

In each case, the G1lobal context was used to associate the Logical Schema
on which each model is based with a real Physical Schema that could be
interrogated for its structure.

It's important to stress that although ODI models and
datastores are associated with a specific technology
(per the Definition tab), they contain no information
about physical locations, server names, user
credentials, and so on.

%‘ Also note that the context specified in the Model editor
pages is only used at the point of reverse-engineering
and for viewing the data within Designer Navigator.
The context specifying which physical environment
will be accessed during execution will be determined
at a different place/time.

Having configured our ODI representations of our data objects, it's time to build
an interface to move and transform the data from our Customer System into our
data mart.

Moving the data using an ODI interface

In this section we are going to:

Create a new ODI project in which to organize our work
Import the Knowledge Modules that we anticipate we'll need for our task

Create an interface to load data from the CUSTOMER MASTER datastore in the
Oracle Customer System model into the CUSTOMER datastore in the Oracle
Data Mart model

Adjust the mappings in the interface to meet our task and overall PO
processing requirements outlined at the start of this chapter

Check the data flow generated by ODI and adjust the configuration options
of the KMs to meet our requirements

Execute the interface and examine the results to ensure that the CUSTOMER
datastore in our data mart now has valid customer data consistent with our
PO processing requirements
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To create our very first interface, we will follow these steps:

1. With Designer Navigator still open, we click on the project menu icon on
the title bar of the Projects view and select New Project.

L%Designer | ETopology |._Cl0 [:] ®Start Page
] N
~ Projects %'

ﬁ Import Praoject., !

%‘ ersion Browser
I

2. We call the project Chapter 5, save our work, and close the editor.

3. In the Projects view, we expand the Chapter 5 project node and the First
Folder node beneath that to see the general layout of a project's organization.

" Projects ﬁv

él--w:_JFirst Falder

E{ Packages

H Interfaces
{“é} Procedures

b4 wariables

r-- g Sequences

]% User Functions

H-4F Knowledge Modules

b #H Markers

[y OO ey WO e OO oy OO

4. Weright-click on the Knowledge Modules node and select Import
Knowledge Modules....

[T T eIt
-, User Functions

f Knowledge Modules
[}~ Markers

nowledge Modules. .
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5. The very first time you import a Knowledge Module (KM) you'll need to set
the directory from which the import takes place, so we click on the search
icon which is to the right of the File import directory field.

B Import Knowledge Modules (XML File) H

Impoart Type:

File import directory: | ‘

Select the fileds) ta impart:

| (0] 4 | | Zancel |

6. We browse to our <ODI_HOME>\oracledi\xml-reference directory, where
<ODI_HOME> is the root folder in which we installed ODI 11g in Chapter 2,
Product Installation. As we followed all the defaults for our installation on
Windows, this is C: \Oracle\Middleware\Oracle ODI1\oracledi\xml-
reference. Once we've browsed to the correct location, we click on Open
to return to the KM import dialog.
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Location: |[_‘_‘| xmil-reference

SEREL:E

File Marne: |C:'l,Orau:le'l,MiddIeware'l,OracIe_ODIllnracledi'l,xml-reference |

File Tvpe: |ﬁ.ll Files

- |

| Qpen%H Zancel |

7. The KM import dialog now shows a list of all the Knowledge Modules
located in the import directory that we have specified. Using the normal
Windows method of multiple-select (Ctrl+Click), we select both IKM Oracle
Incremental Update and LKM SQL to Oracle and click on OK to perform the
import. (You can also import each KM separately —it makes no difference.)

Irnport Type:

B &Glmport Knowledge Modules (XML File) H |

File impart direckory:

z'l,MiddIeware'l,OracIe_ODI1'|,0rac|edi'|,xm|-reference| “k

Select the filels) to import;:

LEFT 282 0 200
LKM Sighel ko SQL (EIM)

LKM SCL ko DE2 UDE
LKM SGL ko M3S0L
KM SGL K

LEM S0L bo SAS
LM S0L b SQL

LK S0L ko MSS0L (BULK)

LEM S0L to DEZ 400 (CPYFRMIMPF)

LKM SCL ko DBZ LIDE (LOAD)

oK %_l | Cancel
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8. We see an ODI action progress dialog for a short while and then an Import
report window is displayed. The contents of this report (new in ODI 11g) are
not important here, so we can just close the report window. If you expand
the Knowledge Modules node in the Chapter 5 project and then expand
the loading and integration sub-nodes there, you'll see your newly imported
KMs ready for use.

9. In First Folder, we right-click on the Interfaces node and select
New Interface.

Projects ﬁ ~
L‘—J% Chapter &
E|---.=__J First Folder
BB Packages
-

Fi = Inkerface

3@ wariabl EP Import Interface. ..
-1y Sequence
]% User Functions
jf Knowledge Modules
i1 Markers

Lore IO oy WO e IO pr O e

10. On the opening page of the Interface editor, we call the interface Load
cusTOMER and click on the Mapping tab at the bottom of the pane to invoke
the graphical Mapping editor.

(F)startPage | R Load CUSTOMER 3]
=
Definition "
¢ Interface
Markers
Merno Name: Load CUSTOMER |
Versi
Breion Optimization Contesxk: |GIObaI v|
Privileges
FlexFields
| <Undefined = v|
Descripkion:
Crverview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution |:|
Messages - Log E]
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11. The editor starts for the first time with the Messages, Property Inspector,
and Thumbnail sheets along the bottom in three separate panes.

(2)startPage | P Load CUSTOMER

l

®
®

as sources for this

<

Drag datastores from the
Designer Navigator Models
tree view here to use them

Q[ 3 B A EE
”~ & = Temporary Target DataStore >

Indicators Mame Mapping

dataset

Default

Contrals I Scenarios I Execution |

Creryiem IMapping I Culick-Edit I FIDWH

Messages - Log E]

Ciagran - Property Inspe, .. =) - Thumbnail

Messages Extensions |4 E]E]
e
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The editor is much easier and productive to use if you overlay these three
panes into one tabbed collection. To do this, click on one of the header tabs (say
the Diagram to start) and drag (keeping the mouse button held down) the tab
into the center of an adjacent pane (similar to the Messages one). When you
see a small message box appear entirely in the center of that adjacent pane (as
seen in the following screenshot), then you can release the mouse button to
dock the two panes together, and then repeat for the third pane.

Messages - Log [:]l Diagram - Property In... [:] | Thumbnail E]|
& PR S (e
Lse Chrl kew o prevent. .,

Use Esc key to cancel Shaw Grid: |False '|

Messages Extensions =)

You should end up with a combined tab set that looks similar to the
following screenshot:

Messages - Lag Diagran - Property Inspector I = - Thuribriai =]
o Vg [ @@ $4)@

Grid Size:  [15 |

Show Grid: |False

The Diagram - Property Inspector view is the most used view during the
creation of mappings, so click on that tab to bring its view to the front.

[154]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 5

12. We can now start building the Load CUSTOMER mappings. We begin by
specifying the target for the interface. We expand the oracle DataMart
node in the Models view of the Designer Navigator, and drag-and-drop
the cusTOMER datastore into the top-right pane of the Mapping editor.
When we 'drop' the CUSTOMER datastore there, it expands to show its
column names, their datatype categories, and the datastore's primary
key field. Datatypes are indicated by the letters that precede the column
names as shown in the following screenshot:

@

% Target Datastore - CUSTOMER
Position  Indicators  Mame Mapping
E= #CUSTOMER _ID

PREFT:

LAST_MAME

FIRST_MAME

ADDRESS

CITY

COUNTRY _ID

PHOME

&isE

PARTHER,_IC

SALES_PERSOMN_ID

*CREATE_DATE

*#LAST_UPDATE

[ R = ) R R

—_ e e e
LTI S e RV

13. Now we drag-and-drop the CUSTOMER_MASTER datastore from the Oracle
Customer System model into the top-left pane of the editor (the sources
area). When we drop the datastore, an Automap dialog appears. We click
on Yes to invoke automatic mapping.

B Automap H |

L Do wiou wank ko perform an Automatic Mapping?

[] Don't shaw this window next time

Ves %_J | Mo
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14. ODI will perform mappings based on exact column name match and will add
indicators in the target area to show where any transformation code in the
mapping is to be executed.

(2)startPage |7 Load CUSTOMER | =
Qo ~ B BQ A BE @
[FF] Target Datastore - CUSTOMER
Position  Indicators  Mame Mapping
%1 - CUSTOMER_MASTER (CLSTOME] 1 E= *C|JSTOMER_ID
=="CUSTID %y PREFIZ CUSTO...,
WV PREFIX Gy LAST_MAME CUSTS..,
Vo LAST_MAME 4 By FIRST_MAME CUSTO,..
v FIRST_MAME 5 p‘.i ADDRESS CLSTO.,,
V  ADDRESS 6 @y CUSTO...
v ooty 7 3 COUNTRY_ID CUSTO,,,
N COUNTRY ID 8 5 PHOME CUSTO,,
®  PHONE 13 £ PA.EETNER Jin) CUSTO
n E:;?é;—;'ﬁm 11 SALES_PERSOMN_ID
- 1z *CREATE_DATE
SALES_PERS_ID 13 #LAST_UUPDATE
Default
Crverview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution

15. We need to add and amend some mappings. So we first drag-and-drop
the cusTID column from the CUSTOMER MASTER source datastore into
the cUSTOMER_ID column in the target datastore. This will perform a
"straight-through" mapping (the data will be unchanged) of the source
data into the target.
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16. Next, we can see that the target datastore has the PREFIX column as a
numeric datatype (the n indicator, highlighted in the previous screenshot),
whereas the source datastore has it stored as a varying character value. If
we click on the PREFIX column in the target datastore pane, we see the
mapping implementation in the Property Inspector below the target and

sources panes:

(D)startPage | Load CUSTOMER | G
QYo ~| BB A BEHE G
fF5 Target Datastore - CUSTOMER
ﬁ‘l - CUSTOMER _MASTER (CUSTOMEI Paosition Indicators  Name Mapping
n == "CUSTID 1 e FCJSTOMER_ID CUSTOMER |
IV PREFIX I M
v LAST_MAME 3 Ay LAST_MAME CUSTOMER
V  FIRST_NAME 4 By FIRST_NAME CUSTOMER
v ADDRESS 5 ﬁﬂ ADDRESS CUSTOMER |
Y, oY 5] 'Za CITY CUSTOMER |
[
0 oo |3 e s
v PHORME -
DATE_OF_BIRTH ? AGE
n - = 10 By PARTMER,_ID CUSTOMER |
PARTNER_D 1 SALES_PERSON_ID
SALES_PERS_ID 12 #CREATE_DATE
13 *#LAST_UPDATE
Default
Owerview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution
Messages - Log PREFIX - Property Inspector w2« Thumbnail E]
& PE S (&8 $¢)@
=] Mapping Properties
Ackive Mapping:
r Implernentation r Technical Description r Business Rule
@ 7 Hd
CUSTOMER_MASTER. PREFLX

[157]

www.it-ebooks.info


http://www.it-ebooks.info/

Working with Databases

17. We change the text in the Implementation text box in the Property Inspector
to read:

case (CUSTOMER MASTER.PREFIX)

when 'Mr' then 1
when 'Mrs' then 2
when 'Miss' then 3
when 'Dr! then 4
else 1
end
Messages - Log PREFIX - Property Inspector I o« Thurmbnail E]
CIR 4 V4 | 68 )@

=l Mapping Properties
Active Mapping:

f Implermentation r Technical Description r Business Rule
LAV =

case (CUSTOMER_MASTER. PREFTX) %

when Mr' then 1

when Mrs' then 2

when 'Miss' then 3

when Dr' then 4

else 1
]

Execute on: (@ agaource () FStagng Area () (@) Target

Source Datastare: |CUSTOMER,_MASTER. (CUSTOMER,_MASTER) |

We click on the green tick icon above the textbox to force ODI to perform
a syntax check of the implementation code we have entered. If you see any
errors, you want to correct them before proceeding.

18. The next mapping that we will alter is the one that converts the source's
DATE_OF_BIRTH column into AGE for the target. We drag the DATE_OF BIRTH
column from the sources area and drop it in the target's AGE column, then
we click on that column in the target area and change the code in the
implementation box to:

trunc (months_between (sysdate, CUSTOMER MASTER.DATE OF BIRTH)/12,0)
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(F)start Page PR 1oad CLSTOMER =]
Qo ~I13 B A HBE i
V' FIRST_NAME FF5 Target Datastore - CUSTOMER
v ADDRESS Position Indicators  Mame Mapping
x e 6 @ cITy CUSTOMER
COUNTRY_ID 7 B COUNTRY ID CUSTOMER,
V' PHOME g @5 PHOME CUSTOMER,
@ oaTe oF BRTH Lo s ot
' PARTMER_D 10 Yy PARTMER_ID CUSTOMER,
SALES_PERS_ID 11 SALES_PERSON_ID
12 *CREATE_DATE
13 * AST_UIFDATE
Defaulk
Cverview | Mapping | Quick-Edit | Flow | Contrals | Scenarios | Execution

Messages - Log AGE - Property Inspector I o Thumbnail =]
IR = i) L)@
=l Mapping Properties

Active Mapping:

r Implementation |/ Technical Description r Business Rule

Al =

truncimonths_between(sysdate, CUSTOMER_MASTER.DATE_OF_BIRTH) 12, O0)

Execute on: & ogsource () T Staging ares () (@) Target

Source Datastore: [CUSTOMER_MASTER (CUSTOMER_MASTER) |

Once again, we use the syntax checker against our implementation code.

19. We drag the sALES_PERS_ID from the source into the SALES_PERSON_ID
column into the target to set a straight-through mapping on that column.
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20. There is no source data for the CREATE_DATE and LAST_UPDATE target
columns. Instead these will be used to record modification information on
the target information. We click on the CREATE_DATE target column and
in the Property Inspector, we set the following mapping properties and
behaviors:

o

Active Mapping: Checked

[e]

Implementation: sysdate
° Execute on: Staging Area
° Insert: Checked

° Update: Not checked

Messages - Log CREATE_DATE - Property Inspector < Thumbnail E]
I e (@ )@

[=IMapping Properties
&ctive Mapping:

( Implementation r Technical Description r Business Rule

¢ 74

sysdate

Execute on: & Eé Source (3] ? Staging Area () (8) Target

Source Dakastore: |<:Llndefined> |

Insert:

Update: i

This means that the Oracle sysdate value will be evaluated on the staging
system (here, our target database) and entered into the CREATE_DATE target
column only when a new row is created. Here we are leveraging the SQL
engine capabilities and horsepower of the target Oracle database to perform
the date field transformation, while ensuring data audit quality by not
allowing updates to this field in this interface.
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21. We do the same for the LAST UPDATE column, but have this value set on both
insert and update operations.

22. Now that all the mappings are complete, we click on the Flow tab beneath
the target and sources area to show the interface flow that ODI has
constructed. You can see below that LKM SQL to Oracle has automatically
been selected as the mechanism to load the data from the source into the
staging area. This is because it is the only suitable KM for this action that has
been imported into the current project.

J)start Page | Load CUSTOMER | =

&, S (10 | T
@ Target (XE_on_local_as_ODITEMP)
T Staging Area (XE_on_local_ai
] [ SrcSetd (}'{E_on_local_; & Eefaufiln
E LKM SOL to Oracle ? L___
4 _ _ L4 =
i CUSTOMER
CUSTOMER_MASTER Ll

L

Overview | Mapping | Quick-Edit | Flaw | Contrals | Scenarios | Execution D_

23. We click on the header bar of the Target (XE_on_local as ODITEMP)
box in the flow diagram and we see in the Property Inspector, which is at
the bottom of the screen, that IXKM Oracle Incremental Update has been
automatically selected as the integration KM for the same reason. We
change the FLOW_CONTROL option value for this KM from <default>

true to false.
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The FLOW_CONTROL option governs whether basic data
integrity controls (for example, value constraints, relationships,
and key violations) are applied by ODI to the flow of data just
% before it is integrated into the final target datastore. This would
/< be performed by a CKM rather than having the target database
table reject the records itself. We didn't import a CKM into
our project as we'll be covering Error Management in a later
chapter, so that's why we're disabling flow control here.

(P)5tart Page | R Load CLSTOMER =
—— e |
B Koo~ 13 1 H
‘® Target (XE_on_local_as_ODITEMP) i
T Staging Area (¥E_on_local_a:
[T SrcSetd (XE_on_local_a EH Defadt-0
LKM SGL to Hracle E___ 1
[~ 17 CUSTOMER
CUSTOMER_MASTER B
S 3
Cverview | Mapping | Quick-Edit | Flow | Contrals | Scenarios | Execution [|
Messages - Log Target Area - Property Inspector I '+ Thurmbnail E]
S ) $3)@

=] Target Properties

Distinck Rows: [

IKM Selector: |IKM Oracle Incremental Update « | | Check this option if wou wish to perform fow contral,

Options:

Value

<default = krue
<default = true
<default=:true
<default = true

| 2default=:true =
<default=:krue
Lagit]

RECYCLE_ERRCRS
STATIC COMTROL
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24. We have finished building and configuring the Load CUSTOMER interface, so

25.

26.

we save all our work using the Save All icon in the ODI Studio main toolbar.
A dialog may appear asking if you want to lock the object (this interface).
This is to support multiple concurrent users working against the same work
repository, but since we're acting as the only developer in our environment
we can select Don't show me this window next time and click on No to
avoid locking the object.

®. Object Locking E

L] Do you wank ko lock this object to prevent other
users From madifying it unkil you unlock it?

Don't show Ehis window nest time

| Yes | | Mo %J

We're now ready to test our interface! We click on the Run icon in the main
ODI Studio toolbar:

File Edit Yiew Search ODI Tools Window Help

Goag 3
.naDesigner ;anpn... | % E] 2)5tart Page

An Execution dialog box appears in which we can set our execution context,
execution agent, log level, or we can simply simulate the execution which
would generate the code for the interface but not run it (simulation is a new
feature of ODI 11g). Since we want to actually execute the interface using all
of the default values, we click on OK.

B Execution E

Conkext: |Global V|
Logical Agent: |Local (Mo Agent) v|
Log Level: |5 V|
[ Simulation

| [a]'4 %_l | Cancel | | Help |
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27. After a slight pause (while the interface code is generated), an Information

dialog box appears telling us that the execution session has started. We
dismiss this dialog box by clicking on OK, and we close the editor window
for the Load CUSTOMER interface.

Information E

. Session skarted

IETN

. Ifan error message screen pops up indicating that the session
% is unable to start, then one or more fatal errors were detected
" within the interface design and must be rectified before
attempting to execute.

We have now built and run an interface. Let's review the steps taken:

We created a project, then located and imported the necessary Knowledge
Modules into that project to support the desired source and target
technologies.

We created an interface, specified the target and source for that interface, and
had ODI automatically create the majority of the mappings for the interface.

We then added to and modified the existing mappings, using simple,
straight-through mappings, database functions, and some fairly complex
SQL (the case..when mapping and the date of birth to age conversion).

We then checked the interface flow and the KMs being used, and set the IKM
so that data integrity would not be selected (since we didn't import a CKM
into the project, we couldn't allow the IKM to invoke the CKM activities).

We then saved and executed our work.

It is important to note that we satisfied the requirements of moving and
transforming the data into the data mart solely by interacting with the ODI
Studio user interface. Very little SQL was required: the pre-built Knowledge
Modules, enhanced with the interface field mappings, did all the "heavy
lifting" of the SQL generation.

The next step is to see whether what we have built worked in the way that
was expected!
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Checking the execution with the Operator
Navigator

This section will be our first introduction to ODI Studio's capability to show and
examine execution tree details, so that we can check our development as we go
along in an iterative and incremental manner. We will now do the following:

¢ Introduce you to the different views in execution data available in the
Operator Navigator

¢ Examine the execution session log for the interface we've just run so that
we can see the overall metrics

¢ Examine the detail of the steps executed and the code generated for us
by ODI

To look into the details of the execution of a job, we need to follow these steps:

1. We click on the Operator tab in the main ODI Studio Navigator pane.
The Operator word may not be visible, depending on the width of your
Navigator pane, but the Operator icon should always be shown.

File Edit Yiew Search ODI Tools Window

Goaag

LiyDesigner ?Tnpnlngy |E§10p8[atnr x [0

@ I
Projects % e

- Chapter 6

Alternatively, you can select the ODI Operator Navigator option under
the View main menu item.
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2. We see in the Session List view at the top of the Navigator that sessions can
be viewed by execution date, physical agent, session name, execution status,
any keywords associated with the session, the user who executed the session,
or a cover-all list of all executions in session number order.

sDesigner | ETopology ||ﬂl]peratur [:]
W e sis &, -
Session Lisk

=5 Date
=[5 Today (04-May-2010)
@ 1111 - Load CUSTOMER: - 04-May-2010 17:52
5 vesterday (03-May-2010)

5 This Week - From 03-May-2010 to 09-May-2010
El Years
[—]—-- Physical Agent
EI Internal - 1

@ 1111 - Load CUSTOMER: - 04-May-2010 17:52
=1L Sessions
=[5 Load CUSTOMER - 1

€ 1111 - Load CUSTOMER - 04-May-2010 17:52
[—]g Status

E-§PDone - 1
4§ 1111 - Load CUSTOMER - 04-May-2010 17:52

----- Keywords
E—]& User
=) SUPERWISOR - 1

G- 1111 - Load CUSTOMER - 04-May-2010 17:52
EH:S All Executions

[ES08 /1111 - Load CUSTOMER - D4-May-2010 17:52: 11

All of these views (with the exception of the Keywords view) will show the
same session, identifiable by the session number — 1111 in this case. The
green symbol with a tick icon shows that the session executed successfully.

A brief explanation of session numbers: If you run a process, your
. session number will most likely be different from the one (1111)
% shown in the previous screenshot. That number represents
Ls— session number 1 in a Work repository with an ID of 111. If
instead, it were the second execution session in a repository with
the ID of 100, the session number would be 2100.
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If we close all the category nodes (for example, Date) except All Executions,
and double-click on (or right-click and select Open) the Load CUSTOMER

node that's still visible, an overview of the session will be displayed in the
right-hand side of ODI Studio. This shows the overall metrics for the session,
including duration, number of inserts, updates and deletes, and the execution
status of the session.

[ ? IStart Page QSEssiun: Load CUSTOMER (1111} | =
- L
Definition
Privileges @ Session
Session Mame: Skatus: Dane
Scenario Mare: Execution Context:
Scenaria Wersion: Execution Agent:
Skart: End:
Duration (seconds): Return Code:
- Record Statistics
Mo, of Inserts: Mo, of Updates: Mo, of Deletes:
Mo, of Errars: Mo, of Rows:
Message:
|

In this view we can see that 38 records were inserted, with no updates
or deletes.
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4. Back in the Session List view, we expand the Load CUSTOMER session node
and we see that our session has one major step —also called Load CUSTOMER
(the name of our interface). When we expand the 1 - Load CUSTOMER node,
we can see all the steps that ODI created and executed to run the interface
(we can scroll up and down to see them all).

4 Designer | qunpu:qugy IWI—[:]
WY s i -
Sessian Lisk

I#{_g& Sessions
g Status

& Lser
EIEE &l Executions
E‘@ 1111 - Load CUSTOMER. - 04-May-2010 17:52:11
i EF variables
a 1 - Load CUSTOMER, - 04-May-2010 17:52:11
/& 1 - Loading - SreSeti - Drop wark table
)2 - Loading - SrcSetl - Create work table
& £0 - Load data

3-Loading - 5
ﬂ 4 - Loading - arc5etd - Analvze work bable

i & - Integration - Load CUSTOMER - Drop Flow tabl
£ 7 - Inteqration - Load CUSTOMER - Create Flow tz
@ & - Integration - Load CUSTOMER - Insert Flow ink
&) 2 - Integration - Load CUSTOMER - Create Index

ﬂ 13 - Integration - Load CUSTOMER - Update exisk
@) 14 - Integration - Load CUSTOMER, - Insert new ro
ﬂ 15 - Integration - Load CUSTOMER. - Commit trans
¥ 16 - Integration - Load CUSTOMER. - Drop Flow tat
@ 1000005 - Loading - Src3etd - Drop work kable

The steps labelled Loading are generated by the LKM; those labelled
Integration are generated by the IKM. The steps marked by a yellow
warning triangle report a warning —in this case because they are both steps
to delete ODI temporary tables that may not exist at the start of execution.
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5. The 3 - Loading - SrcSet0 - Load data step is where the LKM loads the
source data into the loading temporary table in the staging area. We can open
this step by double-clicking to view the execution statistics.

| ’ |Skark Page | ) session: Load CUSTOMER (1111) | ) session Task: Loading | =)
Definition
) Session Task
Code [ﬁ
Connecton Task Mame: Skatus: |Dnne vl
Privileges
J Type:

[ ] Ignore Errors
Cirder: Log Level:

—1Record Statistics

Mo, of Inserks: Ma. of Updates:
Mo, of Deletes: Ma. of Errors:
Mo, of Rows:

-] Execution Statistics

Skart: End:
Duration {seconds): Return Code:
Message:

Ovveryies

We can see that 38 rows were processed. In this case the values in the fields
for the number of inserts, updates, and deletes refer to the temporary loading
work table (cs) here. We now close the session task tab.
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6. We return to the session task list and select the 6 - Integration - Load
CUSTOMER - Insert flow into I$ table step.

Session List

E—J@ 139101 - Load_CUSTOMER - Mar 20, 2011 9:03:18 AM
5% variables
-1 - Load_CUSTOMER - Mar 20, 2011 9:03:18 AM
78 1 - Loading - SrcSetd - Drop wark table
12 - Loading - SrcSetd - Create wark table
# -4 3 - Loading - SrcSet - Load data
-/ 4 - Integration - Load_CUSTOMER - Drop flow table
£ 5 - Integration - Load_CUSTOMER - Create flow table If
T 6 - [ntegration - Lo: STOMER. - Insert flow into If table
H-EP7 - Integration - Load_CUSTOMER. - Create Index on flow tab
28 - Intagration - Load_CUSTOMER - Analyze integration table
=--€}9 - Integration - Load_CUSTOMER - Flag rows for update
)
)
H
H|
H

- 10 - Integration - Load_CUSTOMER. - Flag useless raws
- 11 - Integration - Load_CUSTOMER. - Update existing rows
0 12 - Integration - Load_CUSTOMER. - Insert new rows
@ 13 - Integration - Load_CUSTOMER - Commit ransaction
-} 14 - Integration - Laad_CUSTOMER - Drap flow table

[ OO o OO e O e OO O e OSSOt OO OO ot OO O = OO e OO =

7. We double-click on the 6 - Integration - Load CUSTOMER - Insert flow
into I$ table step. This step will show the activity performed against the
temporary integration work table (1$), most of whose data will eventually be
integrated into the target table.

Session Step: Load_CUSTOMER.  {hSession Task: Integration

Definition @ Session Task
Code
Cannaction Task Name: Status: |Dc|ne -
Privileges Type:
[ ]1gnore Errars
Order: Log Level:
-1 Record Statistics
Mo, of Inserts: Mo, of Updates:
Mo, of Deletes: Mo, of Errars:
Mo, of Rows:
-1 Execution Statistics
Start: End:
Duration {geconds): Return Code:
IMessage:
Cweryiew
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When we click on the Code tab, the Code view shows the SQL generated on
the source for this step (the cusTSYsTEM database) and the corresponding
code for the step's target (the loading work table in the staging area). By
scrolling down we see in the code for the source that the mappings we
created in the interface to be executed on the source are included here,
including the PREFIX and AGE transformations.

Definitian
Source Code
Code
Connection CueryExecution Plan
Privileges select
case (CUSTOMER_MASTER.PREFIX)
when My then 1 O
wihen Mrs' then 2 PREFIX mapping
when 'Miss' then 3
when Or' then 4
else 1
end C1 PREFLY
CISTOMER. MASTER.FPARTMER 1D 2 PARTMER _ID,
trunc{months_betweenisysdate, A
CUSTOMER_MASTER.DATE_OF_BIRTHY/12, 0) c3_ace, [AGE mapping
il . _ 53,
CUSTOMER_MASTER, CUSTID C5_CUSTOMER _ID,
CUSTOMER_MASTER. LAST_MAME CE_LAST_NAME,
CUSTOMER _MASTER, COUNTRY _ID CF _COUNTRY_ID,
CUSTOMER _MASTER, PHOME Z8_PHOME,

Target Code

Query Execution Plan

insert into ODITEMP, C§_DCUSTOMER
{
C1_PREFIX,
C2_PARTMER_ID,
C3_AGE,
C4_ADDRESS,
C5_CUSTOMER_ID,
CE_LAST_MAME,
7 _COUNTRY _ID,
CH_PHOME,
Co_FIRST_MAME,
C10_CITY,
C11_SALES_PERSOM_ID
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9. We now close the window for the step and open the step 8 - Integration -
Load CUSTOMER - Insert flow into I$ table. This is the step in which the
mappings configured to be executed in the staging area will be executed. The
code shows the two references to sysdate that we set for the CREATE_DATE
and LAST UPDATE audit columns.

CueryExecution Plan

AiE,
PARTMER_ID,
SALES_PERSOM_ID,
CREATE_DATE,
LAST_UPDATE,
IND_UPDATE

From {

select

CS_CUSTOMER_ID CUSTOMER_ID,
C1_PREFIX PREFLx,

C6_LAST_NAME LAST_MAME,
C9_FIRST_MAME FIRST MAME,
C4_ADDRESS ADDRESS,

C10_CITY CITY,

C7_COUNTRY_ID COUNTRY IO,

C8_PHONE PHOME,

C3_ASE AGE,

C2_PARTMER_ID PARTNER_ID,

C11 SALES PERSOMN I SALES_PERSCM_ID,
sysdate CREATE_DATE, e . »
sysdate LAST_LPDATE, F".'—:.Lliml ma{|:|:|ngs executed on
b‘ta;llﬂ;l Area

T IND_UPDATE

from ODITEMP, C$_0OCUSTOMER,
where (1=1)

10. We can now close the Session Task : Integration tab window and the
Session : Load CUSTOMER tab window and return to the Designer tab.

11. In the Models view, we open the cUsTOMER datastore in the Oracle DataMart
model in an editor and on the Definition tab, we click on the Refresh icon
next to the Total: field in the Number of Rows section. We can now see the
field updated to a value of 38.
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(2)startPage | []CUSTOMER |
@

Definition
[[] patastore [Model: Oracle DataMart » Sub-Mq

Colurnns
Journalizing Marme: |CLISTOMER |
Partiti

arhans Dataskore Type: |Table vl
Markers
Services Resource Marne: |CL|STOMER
Fi=TE =] Number of Rows
Version o
Frivileges Tatal: |EE|

FlexFields Dieccrinkinn: S

12. Another way to view the record count (and data) is by opening the
Load CUSTOMER interface in an editor, going to the Mappings page,
right-clicking on the target datastore title bar and selecting Data....
You would immediately see that there are 38 records.

/7 Data Editor x| |

e+ XHoER W

CUSTOMER_ID PREFI: LAST_MAME FIRST_MNAL
102.0 1.0 McCarthy Robin
103.0 1.0 Trawis Peter
104.0 2.0 Larson Jane

Executed Query:

select * from DATAMART, CUSTOMER

Record 1 of 38

Close
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Also take note of the various columns on which our transformations have
occurred; scrolling to the right we will now see that the PREFIX column has
a numerical value, the AGE field has been calculated, and the DATE fields
have been populated.

/7 Data Editor x|

1P+ XHeEE R

AGE PARTMER _ID | SALES_PERSON_ID| CREATE_DATE| LAST_UPDATE

1 10,0F-04 17:52:24,0F-04 17:52:24.0

2 25.0 11.05-04 17:52:24,0 3-04 17:52:24.0

3 33.0 12.05-04 17:52:24,0 3-04 17:52:24.0

4 44,0 13.03-04 17:52:24.0 3-04 17:52:24.0
Executed Query: EE!

select * Fram DATAMART,CUSTOMER

Record 1 of 38

Close

The number of records shown in either of the views
previously mentioned do not necessarily reflect the
correctness of the integration process; perhaps there were
%@»‘ unintended record deletions or updates where inserts
g were expected. It's always best to verify the integration
steps summaries as they give much more details on
specific counts and what events really happened.

13. Close the Data Editor dialog and the Interface editor.
In these past few steps we've:
e Used the Operator Navigator and seen the multiple category views through
which you can examine execution sessions
e Viewed overall execution session metrics

e Drilled down through the levels of session information to the individual
executed steps

e Seen how those steps are linked to KMs used by the interface
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e Examined the actual SQL code executed at a couple of stages in the interface
flow, specifically the steps where the source and staging area mappings
are implemented

e Checked that the target table has been loaded with the correct number of
records and seen that key data transformations have been implemented.

Summary

In this chapter we covered most of the basics that will help you become very
productive with ODI and took our first step towards implementing our PO
processing solution —we populated our data mart with the enriched and
transformed source data from our Customer System that met the data mart
business requirements.

We began by configuring ODI's view of the physical data architecture for the
source and target systems using two data servers, the Physical Schemas that they
hold (one with a separate work schema), and linking these Physical Schemas to
Logical Schema names via the Global context.

Next we reverse-engineered metadata from those schemas into ODI models and
in one case, used selective reverse-engineering. This task resulted in two datastore
definitions, namely, CUSTOMER_MASTER in the Oracle Customer System model
and CUSTOMER in the Oracle DataMart model.

We then created a new project and imported the Loading and Integration
Knowledge Modules that would be needed to build our interface.

Next we created a Load CUSTOMER interface that used CUSTOMER MASTER as a source
and CUSTOMER as a target. During this process, we used the Automatic Mapping
feature and then supplemented this activity with a few manual mappings and
transformations and enriched the data with some timestamps that could be later
used for audit purposes. We also checked the Knowledge Modules being used by the
interface and changed an IKM option to amend the flow to avoid any data integrity
checks. We then executed the interface.

In the last few steps, we used the Operator Navigator to drill down and examine
the execution tree for our interface, taking a look at the SQL code it executed. We
made sure that the correct number of records had been uploaded and that the key
mappings and transformations had been successfully implemented.

In the next chapter we'll add some additional complexity by introducing joins and
lookups, heterogeneous data sources, data aggregation, and adding a JDBC driver
to ODI 11g (something we didn't have to do for our Oracle databases because the
Oracle driver came pre-installed with ODI).
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ODI's normal operating environment is being surrounded by a number of different
database systems. We saw in the previous chapter that ODI comes ready for use
with Oracle databases, having the required JDBC driver installed automatically out
of the box. However, ODI's heritage means that there doesn't have to be an Oracle
database anywhere within ODI's reach. So let's take a look at how ODI interoperates
with another popular database, MySQL, that historically had nothing to do with the
Oracle Corporation.

The reason for choosing MySQL is simply to illustrate some additional steps that
must be performed when using many third-party databases. These steps are required
to make the required JDBC drivers for those databases available for ODI to use.

In the previous chapter we integrated data from one database table into another

as a simple foundation example. In this chapter we're going to extend the skills we
gained as follows, by incorporating a number of new elements in our work while we
continue to integrate data into the data mart for our examples:

e Before we start developing anything new we will add an additional
JDBC driver to ODI Studio to allow it to access and process the MySQL
data and metadata

e We are going to use two methods to configure some joins between source
datastores to enrich our target data

e We will introduce some aggregation in our transformation mappings to
produce summary data in our data mart

e We will use "simulation" in ODI to examine the automatically generated
runtime code before it is executed

In addition to these new tasks, we'll be repeating a number of operations —with some
slight variations — that we performed in the last chapter, so you should begin to feel
at ease with some of the most common tasks in ODI 11g.
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What you can and can't do with MySQL

We'll be using MySQL for hosting our source data in this chapter, but MySQL is
equally suitable as a target or for use as a staging area.

MySQL is one of the platforms listed in the Topology Navigator's Technologies
view, so ODI knows about its database functions, datatype capabilities, SQL
syntax variations and other characteristics. So the additional work to use a
database such as MySQL with ODI is in fact minimal.

However, you cannot use MySQL (at least versions up to and including v5.1) as a
host for ODI's Master or Work repositories. Because MySQL has a limitation in its
SQL capability. This limitation is not present in all non-Oracle relational databases
by any means and should you wish to use a different database for hosting ODI
repositories you should consult the following ODI Certification Matrix on the
Oracle support website at http: //oracle.com/technetwork/middleware/
data-integrator/odi-llgrlcertmatrix-163773.x1ls.

ODI 11.1

Repository Database Certification Matrix
Oracle 10.2.0.4+

Oracle 11.1.0.7+

Oracle 11.2.0.1+

Microsoft SQL Server 2005
Microsoft SQL Server 2008

IBM DB2/UDB 9.7 and later FixPaks
IBM DB2/400 (V5R4+)

Hypersonic SQL 1.7.3+

Sybase AS Enterprise 15.0.x

Working with MySQL

In these step-by-step examples, we'll be adding product and inventory to our PO
Processing data mart from a product system database which is hosted in MySQL.
We're going to perform a mix of product data consolidation (combining base product
and product category information from separate source tables into a single target
table) and inventory data enrichment (converting a product number into a name).
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To do this we will use two different methods in ODI 11g for joining information from
two or more sources.

Since an ODI interface normally populates only one target datastore (though one of
the newer 11¢ Knowledge Modules allows you to work around this limitation), we'll
create two interfaces during this task — one for product information and the other for
inventory data. As it happens, our original requirements list stated that product data
was updated daily, whereas inventory information could be updated with a different
frequency, so separating out these two activities would have been necessary anyway.

Obtaining and installing the software

If you want to download and install MySQL to follow-up on the examples
provided here, the Community Edition of MySQL is free to download and use
from http://www.mysql.com/downloads/ or you can go to http://download.
oracle.com/ and follow the download link for MySQL from there.

The documentation for MySQL, including installation notes is available at
http://dev.mysqgl.com/doc/.

The free version of the MySQL Connector/], the JDBC driver to use (v5.0.8), is
available for download at http://dev.mysql.com/downloads/connector/
j/5.0.html#downloads.

Do not use the latest version of the MySQL JDBC driver. On the main
. download site for the MySQL components you will see that there
& are driver versions later than v5.0.8 available for download.
s However when writing this book, the authors encountered
operational errors when driver version 5.1.x was used with ODI
11g. These driver issues are not present in the v5.0.8 release.

Overview of the task

First we'll have to perform some infrastructure work, such as configuring ODI 11¢ to
use the MySQL Connector/], the JDBC driver, creating the topology and model for
the MySQL source data, and extending the ODI model of the target PO Processing
data mart to include the remaining target table definitions.

After that we'll create two interfaces, one to integrate the product data, and the other
to integrate the inventory data.
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Integrating the product data

This activity requires the combining of source data for products and product
categories into a single target table.

Product data target, sources, and mappings

The target PRODUCT table in the PO Processing DATAMART schema has the
following structure:

E

Ma
WARCHARZ(S0 BYTE) Yes
WARCHARZ(30 EYTE) Yes

MUMBER(E,2) es
MUMBER(S,2) Yes
Ma

There are two source tables in the prodsystem MySQL schema, the first of
which contains the base product data and is called product_base:

Data Type | Mullable
DECIMALMS,O) Mo
DECIMAL15.0)  Yes
DECIMAL{15,0)  ‘fes
YARCHARISD) Mo
VARCHARFD) Mo
DECIMALIE, 2} Yes
DECIMAL{E.2) Mo
DECIMAL(S.2)  ‘es
DECIMAL(Z.00  Yes
VARCHARFD)  ‘es

The second source table contains information used to categorize the products
and is called product category:

Column Name Data Type | Mullable
DECIMAL(IS.0) Mo
DECIMAL(IS.0)  Yes
VARCHAR(ZD) Mo
VARCHAR(SO)  Yes

VARCHAR(S) Mo
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The column mappings for this interface are mostly straightforward and are as follows:

e The target PRODUCT_ID, PRODUCT_NAME, COST_ PRICE, and LIST PRICE
columns are all populated from similarly named columns in the
product_base table

e The target PRODUCT TYPE column can be populated by the source
category_name column in the product_category table, linked by
category id

e The target PRODUCT PARENT_TYPE column can be populated from the same
category_name source column, but it has to be coordinated via a self-join

link from the category parent id column back into the same table's
category_id column

e We have already populated a LAST_UPDATE column in the previous chapter,

so we know how we'll achieve that mapping

Product interface flow logistics

Our source is a MySQL database and our staging area and target will be in the
Oracle data mart. That means we can use the same Loading and Integration
Knowledge Modules as we used in the previous chapter.

The complete interface process flow is displayed in the following figure:

Oracle:
Data Warehouse

MySQL: Server

Customer //—\

System Server \v/
schema
ODITEMP DATAMART
izcs] [~—schema__ ~~schema 1}
e ’ L]
product_base Nﬁ\
table LKMSQL to Oracle
SS O
Joins PRODUCT
H;g/ table
i ~_ ~_
/|
product
category IKM Oracle Incremental Update

Once again, we won't be performing any data quality checking, so we won't be using

any CKMs.
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Integrating inventory data

The inventory data that we have in the prodsystem MySQL schema is provided by
the product for each warehouse in our estate. The target data mart only needs sum
totals, so we need to perform aggregation of the source data and we also need to
perform a look-up on some of the product data that we will have just integrated in
the previous interface.

Inventory target, sources, and mappings

The target for this interface is the INVENTORY table, which has the following structure:

Data Type | Mullable
MUMBER. Mo

YARCHARZ(S0 BYTE) Yes
MUMBER: Yes
DATE Mo

Column Marme

The main source for this information will be the MySQL warehouse_stock_level

table as follows:
Colurnn Marme Data Type | Nullable
DECIMAL{1S.0) Mo

warehouse_id DECIMAL(LS, 0)
YARCHAR(IS) Mo
DECIMAL(E.0) Mo

However, we'll also be reusing the DATAMART schema's PRODUCT table to provide
some information in this interface, for reasons that will become clear shortly.

The column mappings are as follows:

e The prODUCT_ID target column is populated from the similarly named
column in the warehouse stock level source table.

e The prODUCT_NAME column could have been populated by joining with the
product_category source table again, but instead we will use the same
information from the PRODUCT table in the DATAMART schema that we will
have previously loaded. This is because it is already in the target system, so
it won't need to be transported across any network and performance is likely
to be improved. When dealing with huge data volumes, considerations such
as these can make a considerable difference. The figure of the flow will make
this clearer.
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e We have another LAST_UPDATE target column that will be populated using
the same mapping as before.

Inventory interface flow logistics

Again we can use the same LKM and IKM. The IKM is the component that will
link the data mart PRODUCT table's information with the source data from MySQL
to populate the INVENTORY table's columns as shown in the following figure:

Oracle:
Data Warehouse

MySQL: Server

Customer /x

System Server \¥//
schema ODITEMP DATAMART
[ SBEIEL [>~—schema__-1
warehouse_ ; \\ﬁ\ INVENTORY
stock_level | LKM SQL to Oracle ss 0 table
table - :\ﬁ
~ PRODUCT
~ N table

IKM Oracle Incremental Update

Instead of performing a database join to combine the data (as we will use for the
product data interface) we will use an ODI 11¢ Lookup. In fact we will choose a
lookup implementation that is resolved down to a join, but which will allow us
to explore another capability of ODI 11g.

Using MySql with ODI

Building on the Data Topology steps we performed in the previous chapter, we'll
be completing this exercise in a number of steps as follows:

e Adding the MySQL JDBC driver: To enable ODI Studio to access
the MySQL schema and data

¢ Expanding the Topology: To add the MySQL server and schema to
ODI's metadata
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Reverse-engineering revisited: To create a model based on the MySQL
schema that we can use for our source data and also to complete the model
of our PO Processing System data mart target

Preparing to move the product data: By creating an interface that enriches
the base product data from the source by joining some source datastores

Using simulation and execution: To examine the generated code before
it is executed, and then actually executing the code and checking some
key metrics

Moving the inventory data: Including some aggregation and enrichment
achieved through the use of a an ODI lookup, followed by checking some
of the execution metrics

Adding the MySQL JDBC driver

This is a very short section, since adding JDBC drivers to ODI 11g Studio is very
simple. Follow the given steps:

1.
2.

Save all your work in ODI Studio and exit out of the program.

If you haven't already done so, extract the MySQL Connector/] driver JAR
file called mysql -connector-java-5.0.8-bin.jar from the ZIP file or
"tarball" you downloaded from the MySQL Connector/] download site and
copy it to the location for your particular operating system given in the ODI
11g Installation Guide. For example, for Windows users, this is $APPDATA%\
odi\oracledi\userlib, where $APPDATA% is the Windows Application
Data directory for the user, which is usually located at ¢: \Documents and
Settings\<user>\Application Data.

That's it! When we restart ODI Studio, it will scan that directory for any
JAR files and will add them to its classpath automatically.

Adding drivers and classes in other locations

The directory to which you copied the JDBC driver (and this
1 doesn't just work for MySQL, it's for all additional JDBC drivers)
< includes a file called additional path.txt. If you want
to add classes into ODI Studio's classpath (for example, JMS
libraries) that you don't want to copy into this directory, you
can amend the contents of the additional path.txt file
(following the examples it includes), to add those other class and
JAR files that are located elsewhere into ODI Studio's classpath.
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If you installed the Standalone Agent for ODI, and/or the Java EE agent (and
created a WebLogic domain for the ODI Java EE components), then you must also
make the JDBC driver available to these agents. The process for each type of agent
is as follows:

1. To make the driver available to the Standalone Agent, copy the driver
JAR file (mysql-connector-java-5.0.8-bin.jar) into the <ODI_HOME>\
oracledi\agent\drivers directory and restart the Agent (if it is running).
Similarly to ODI Studio, the Standalone Agent automatically scans this
directory for driver and class files each time it starts.

2. To add the driver to a Java EE Agent, follow the vendor's instructions for
adding a third-party JDBC driver for the specific flavor of application server
you are using to host the Java EE components. If this is a WebLogic Server,
you should add the driver JAR location to the WEBLOGIC_CLASSPATH entry
in the <WL, HOME>\ common\bin\commEnv.cmd file, where <WL._ HOME> is the
wlserver 10.3 directory where WebLogic server is installed (for example,
C:\Oracle\Middleware\wlserver_10.3). The WebLogic server instance
that hosts the Java EE Agent will then need to be restarted.

You may find a v5.0.3 version of the MySQL Connector/]

. JDBC driver in your WebLogic server installation below
& <WL_HOME>\server\ext\jdbc, but this isn't added into
L= the server's classpath by default. The v5.0.8 driver can be
copied to the same location and then explicitly added by
altering the commEnv . cmd file as explained previously.

So for ODI Studio and the Standalone Agent, adding a new JDBC driver is simply a
matter of copying the driver archive into a specific folder location. For the Java EE
Agent, it depends on the flavor of the application server, but usually it's just a case of
adding the driver archive to the server's classpath definition.

Expanding the topology

In this section we will perform the following;:
e Add areference to the MySQL data server to the physical architecture,
specifying the appropriate credentials, driver class, and connection URL

e Create a physical schema reference to the prodsystem MySQL database
holding the source product and inventory data
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To define the Physical Architecture for MySQL, we have to do the following;:

1. We start ODI Studio, connect to your Work repository and then select the
Topology tab to start using the Topology Navigator.

2. We expand the Technologies node in the Physical Architecture node. Since
we previously selected Hide Unused Technologies and at this point MySQL
is one of those "unused" technologies, we need to toggle that option in the tab
header menu (the factory icon) to reveal the complete technology list.

3. We add a new MySQL data server the way we added the Oracle ones in the
previous chapter (right-click on the MySQL technology node), and we set the
following values on the Definition tab:

o

Name: Local as prodsystem

o

User: prodsystem

[e]

Password: welcomel

Definition G
10BC Data Server
Properties Mame: Local_as_prodsystem
Data Saurces
Technology:
Wersion
Privileges {Daka Server):
FlexFields Connection
User: |pr0dsystem
Passwaord: |sessssss

If you are following along with your own installation of MySQL,
make sure to create the prodsystem user (and its password) for
the prodsystem schema.

4. On the JDBC tab, we must manually enter the driver and URL details,
as the search icons to the right of these fields do not yield any MySQL
Connector/] information. The values to enter are as follows:

o

JDBC Driver: com.mysqgl . jdbc.Driver
° JDBC Url: jdbc:mysqgl://localhost:3306/

Definition .
1DBC IDEC Drivet: |c0m.mysq|.jdbc.Driver | Q,
Froperties DB U |j-:|bc:mysql:,fjl-:u:alh-:-st:SSDE.,l‘ | -JQ
Diaba Solirre:
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The URL value given previously assumes that MySQL
is running on the local computer and that it is listening
on the default port of 3306. If either of these is not true
for you, then you must change the URL accordingly.

5. We test the connection (acknowledging the dialog boxes along the way)
using the Local (No Agent) option. Once we see the Successful Connection
dialog, we dismiss it and close the Data Server editor.

6. We create a new Physical Schema on our new MySQL Data Server reference
(right-click on the Local_as_prodsystemnode). On the Definition tab set
both the Database (Catalog) and Database (Work Catalog) values to the
prodsystem schema.

Definition
Context (% Physical Schema [Data Server: Local_as_prodsystem]
Version Marne:
Privieges Database {Catalog): |prndsystem |v|
FlexFields

Database {Work Catalog): | |v|

Note that on this page the term for the data area in MySQL
is Database (Catalog), whereas when defining our ODI
Physical Schemas for Oracle systems it was Schema
(Schema). It's these differences between vendor/system
terminologies that ODI hides from the data integration
designer by the use of Logical Schemas and models.

7. On the Context tab, we add a new Context mapping to a Logical Schema,
entering MySQL_PRODSYSTEM as theLogical Schema name.

+ X

Conkext Logical Schema
Global MOl _PRODSYSTEM

We save our work and close the Physical Schema editor.
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We've now expanded our Physical Architecture to allow us to access the MySQL
metadata by performing actions that were almost identical to adding references to
Oracle systems. The slight differences were as follows:

e We had to enter the driver class and URL manually, because MySQL
Connector/] is not included in the search lists in the JDBC tab of the
Data Server editor

e The field labels where we set the schema names were different, but we still
performed the same actions to select the data and work areas

Now that our Topology is configured, we will be able to import metadata from
MySQL, and we can get ready to build interfaces.

Reverse-engineering revisited

Next we're again going to help build familiarity with ODI by creating a new model
based on the MySQL schema metadata. We also need to reverse-engineer the
remainder of the metadata in the data mart target system.

To reverse-engineer the metadata from MySQL, we will do the following;:
1. Models are managed in the Designer Navigator, so we click on the Designer

tab in the left-hand pane.

2. We expand the Models view, then click on the menu icon in the Models
view's title bar, and choose the New Model option.

3. On the Definition tab, we name the model MySQL Product System, then
we choose MysQL as the technology, and check that MySQL_PRODSYSTEM is
selected as the Logical Schema.

Definition  Model
Reverse Engineer (& Mode
Selective Reverse-Enginesring Mame: |MVSQL Product Syskern |
Contral Code: |M\"5QL_F‘RODLICT_S‘|"5TEM |
Journalizing
Journalized Tables Technology: |MV5Q|— 'l
Markers Logical Schema: |MySQL_PRODSYSTEM v|
Services

Action Group: |{Generic Ackion> vl
Mema
Versian Default Folder: | | _,}%
Hililzozs [ "] Display the Metadata changes in the Model tree
FlexFields -

Description:
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Next, we click on the Reverse Engineer tab to check that the Global context
will be used. Then we click on the Reverse Engineer button in the left-hand
side of the Model Editor title bar, and Yes in the confirmation dialog to save
the model and proceed, and then we close the Model editor.

We expand the new MySQL Product System node in the Models view
and we can see that three MySQL tables have been reverse-engineered
as ODI datastores.

; l?‘_ Used in
% Diagrams

ﬁ, Hier archy

[Tl product_base

B produck_cakegory
Bwarehnuse_stock_level
- | Hidden Datastores
EEI----U.E]OracIe Cuskamer System
-1z Oracle DataMart

We can either double-click on the Oracle DataMart model node or right-click
on Open to open the Model editor.

We click straight through to the Selective Reverse-Engineering tab—as the
Selective Reverse-Engineering and New Datastores checkboxes should
already be ticked, we click on the Objects to Reverse Engineer box to reveal
the tables we haven't already reverse-engineered.

Selective Reverse-Engineering
Mew Datastores [ | Existing Datastares Objects ko Reverse Engineer

el ]
Table Marne Table Tvpe
[#|CREDITCARD Table
[ INWENTORY Table
[w|PARTHER: Table
[#|PRODLICT Table
PURCHASE_ORDER Table
[#]SALES_PERSOM Table

The remaining tables are all pre-selected as seen in the previous screenshot,
so we click on the reverse engineer button in the Model editor's title bar. We
then click on the save all icon in the ODI Studio main toolbar and we close

the Model editor pane.
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9. We expand the Oracle DataMart model node and we can see all the tables are
now represented as datastores in the ODI model.

'—'u'ﬂ T =

J?" zed in

% Diagrams

-y Hisrarchy

&[] CREDITCARD
[ CUSTOMER

- INVENTORY
[ ] PARTNER.

{2 PRODUCT

-] PURCHASE_ORDER
&[] SALES_PERSON
| | Hidden Datastores

We now have the MySQL source tables and the Oracle target tables represented
as datastores in ODI, ready for us to create our interfaces to populate the product-
related data mart tables.

Preparing to move the product data

Next we're going to build an interface to build and enrich the product data. The task
requirement means that we'll need to perform some joins between the source tables
as follows:

e Ajoin between the product_base and product_category sources to expand
the product type code into a textual name
e A self-join from product_category back into itself to retrieve the parent
category name for each product
To perform these operations, we will create an interface as follows:
1. We create a new project via the menu button in the Projects view title bar
and we call the new project Chapter 6.

2. Weright-click on the Knowledge Modules node in the Projects view in the
Designer Navigator, and select and import IKM Oracle Incremental Update
and LKM SQL to Oracle as before.
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We expand the First Folder node, then right-click on the Interfaces node and
select New Interface.

We name the interface Load PRODUCT and we select the Mapping tab at the
bottom of the Interface editor.

We drag-and-drop the proDUCT datastore from the oracle DataMart model
into the target datastore area of the Mapping editor.

We drag-and-drop the product_base datastore from the MySQL Product
System model into the sources area of the editor and we accept Automatic
Mapping. However, no mappings are performed — the column names are

in different cases for the source and target, so no mapping is done for us.
Instead, we map product_id to PRODUCT_ID by drag-and drop, and we map
the product name, cost price, and 1ist_price source columns to their
respective target counterparts in the same way.

We drag the product_category datastore from the MySQL Product System
model and we drop it just to the right of the product_base datastore in the
sources area of the Mapping editor, this time rejecting Automatic Mapping,
as it won't help anyway.

2)start Page | 1oad PROBUCT | | -iMySQL Product System

G Rlowe ~| B BQAU A

L - -

1 - procuct_kase (PRODUCT_BASE) 2 - product_category (PRODUCT_CA
d A= "product_id @ "category_id

supplier_id category_parent_icl

category_id *category_name
v *product_name category_description

*product_status | language _code I
d cost_price
d *list_price

min_price

warranty _period_months
shipping_class_code
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8. We drag-and-drop the category_id column from the 1 - product_base
(PRODUCT_BASE) source datastore onto the category id column in the
2 - product_category (PRODUCT CATEGORY) source datastore.

F1 - product_base (PRODUCT_BASE) 2 - product_category (PRODUCT_CA
d [@="product_ic == *category _id
supplier _icd / Kﬂ category_parent_icl
*category_name
v *oroduct_name category _description
*oroduct_status language_code
d cost_price
d Yist_price
min_price
warranty_period_months
shipping_class_code

9. On releasing the mouse button to "drop" the column, a join marker appears
with links from either side to the two columns. We click and drag the join
marker so it sits between the two source datastores.

51 - product_base (PRODUCT_BASE) | oo 2 - product_category (FRODUCT_CA
d @ "product_id TEy - ~d [@="category_id
supplier_jd S category_parent_ic
d  category_id 1 *category_name
v *product_name category _description
*product_status language_code
d cost_price
d Hist_price
min_price
warranty_period_months
shipping_class_code

10. We drag a second copy of the product_category datastore from the MysoQL
Product System model and drop it just beneath the first one in the sources
pane of the Mapping editor. It doesn't matter whether we click on Yes or No

in the Automatic Mapping dialog as you may have noticed that we have no
matching column names.
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In the Property Inspector, below the sources pane, we can see that the second
copy of the datastore has been given an Alias of PRODUCT CATEGORY1. We
change this to ProDUCT PARENT (highlighted by the red box in the following
screenshot) to more easily distinguish it from the first copy (we can change
the alias name for each of the source datastores if we want to). Don't forget to
hit Return after changing the name when you perform this operation.

(startPage | Load PRODUET | | -iMySOL Product System

@ Qs | BHY A BE

511 - product_base (PRODUCT_BASE) F 2 - product_category (PRODUCT_CA

d @ "product_id ; -+d [ "category_id
supplier_jd fr" category_pareri_ic

d category _id o *category_name

v *product_name category_description
*product_status language_code

d cost_price

. a“-StJm:lce ‘ﬁ 3 - product_category (PRODUCT_PA
min_price
warranty_period_months @~ "category_id

category_parent_id
*category_name
category_description
language_code

shipping_class_code

Default

Overview | Mapping | Quick-Edit | Flow | Contrals | Scenarios | Execution

Messages - Log product_caktegory - Property Inspector =+ Thumbnail
w | PE (4

-] Source Properties

Journalized Data only:

Use Temporary Interface as Derived Table (Sub-3elect):

Alias: IF‘RODUCT_PARENT |
Order: 3

Conkexk: |<:E><ecuti0n Conkexk=

Partitionyaubpartition: |<:Nu:|ne:>
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11. This time we drag the category parent_id column from the 2 - product_
category (PRODUCT CATEGORY) source datastore onto the category id

column in the 3 - product category (PRODUCT PARENT) datastore to create
a join between these two sources.

(Z)startPage | ' load PRODUCT |

R - BHIY A EE

21 - procuct_base (PRODUCT_BASE) 3 2 - product_categary (PRODUCT_CA
d = "product_id / X g [ "category_id .
supplier_id / category _parent_id
d category_id A /’ *category_name
v *product_name ,/' category _description
. O~ language_code
*lroduct_status -
o, é
d cost_price o ;.‘,\
d st prce \ 9 3 - product_cat FRODUCT PA
min_price \ld - Product_category { =
\ N -
warranty_period_months (@=-"category_id _
shipping_class_code category_parent_id
*category _name
category _description
language_code
Def aulk
Crverview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution
Messages - Log Join - Property Inspector =+ Thumbnail
O e L

[=] Join Properties

Active Clause:

( Implernentation r Technical Description r Business Rule

PRODUCT _CATEGORY . category_parent_id=PRODUCT_PAREMNT . category_id

We then reposition the resulting join marker as before. In the Property
Inspector we can see that the join clause uses the datastore aliases in its
implementation text (it is also here that you can designate the type of join
required —left, right, full, and so on).
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12. We can see that the target's PRODUCT TYPE and PRODUCT PARENT_ TYPE
columns are both of varying character type — the same as the category_name
column from the product_category sources. Therefore we can populate
these target columns by dragging the category_name columns from each of
the product_category source datastores to the appropriate target columns,
as shown in the following screenshot:

HEeqQ A BEER G
[FH Target Datastore - PRODUCT
. ﬁ 2 - product_category (PRODUCT_CA Mame Mapping
N
3?)'—(21 [G=-"category _id FPRODUCT _ID PRODIUCT_BASE . praduct_id
d category_parent_jd PRODUCT_MAME PRODUCT _BASE.product_name
A gory_p: |
/M scategory_name RRGEICT TYRE o PRODUCT CATEGORY category |
/ category_description PRODUCT_PARENT_TYEE, PRODUCT_PARENT categary_na
' - .
/ languags._cods COST_PRICE PRODUCT_BASE. cost_price
} LIST_PRICE PRODUCT _BASE. list_price
A\

\
\ ﬁ 3 - product_category (PRODUCT_PA |
'd @~ "category_id
category_parent_id
v *category _name
category _description
language_code

13. The LAST UPDATE target column has the same mapping as was used in
our previous task, namely an Active Mapping and an Implementation
of sysdate, executed in the Staging Area for both Insert and Update.
That completes our mappings, so now we need to configure the flow.

We have to make sure that the LAST UPDATE mapping
\ will be executed in the Staging Area, and not the Target
~ Area, or we would see some warning messages when
Q we save the interface. These are related to ODI's ability
to ensure that the database's NOT NULL condition on the
LAST_ UPDATE column is enforced.
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14. We click on the Flow tab and we see that our two joins are going to be
performed on the source system, which will reduce the "traffic" of data
between the source and the target systems.

fEfcSetD (Local_as_prodsystem) ® Target (XE_on_local_as_ODITEMP)
T Staging Area (XE_on_local_a

‘ . (g 5 Default -0

i

- SreSeto

15. We click on the title bar of the source system in the Flow editor and in the
Property Inspector below the diagram. In the Property Inspector, we can
now select the LKM we just imported to define which loading mechanism
will be used for our interface. We do the same for the target system, selecting
the newly imported IKM and set the FLOW_CONTROL option to false. We

save our work at this point.
We've finished building this interface, which contains two joins as follows:

¢ One between the product base and product category datastores to
allow us to populate the PRODUCT TYPE target column with the product
category name

¢ Another that links the product_category back to itself (using an alias,
which we changed) to enable us to retrieve the parent category name
for the product_parent_type field in the target PRODUCT datastore

Before we run the interface, we'll examine the code that ODI will generate based
on our design work on this interface.
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Using simulation and execution

In this short section we will do the following:
e Use the new ODI 11¢ simulation capability to view the generated code before
execution
e Execute the interface and check some key metrics
The steps to simulate an execution and to run the code are as follows:

1. We click on the Execution link in ODI Studio's main toolbar, but when
the Execution dialog appears, we select the Simulation box before

clicking on OK.
Context: |Glnbal vl
Logical Agent: |L0ca| (Mo Agent) "|
Log Level: |5 v|
Sirnulation
| Ok, | | Cancel | | Help |

2. A Simulation report dialog appears which allows us to scroll through all of the
steps and tasks within each step, viewing the executable code and operational
parameters for each task. We have one step here, that is the execution of the
Load PRODUCT interface, but there are a number of tasks that comprise this step,
each task being generated from the appropriate Knowledge Module. As we
scroll down through the simulation report we can see that the first task was to
drop a temporary loading table (with a ¢$_ prefix) from our staging area (the
ODITEMP schema in our oracle instance).
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3. The following screenshot shows a small portion of the simulation report:

. Simulation E

Scenario Marne:
Conbext Code: GLOBAL

Step

Skep Mame:  Load PRODUCT
Skep Mo 1

Skep Type: F

Ok Mext Skep:
Eio Nexk Step:

Collect Logical Scherma Mame:
Collect Connection Marme:
Collect Commit Indicakor:

Collect Isolation Lewel:

Defaulk Logical Scherma Manie:
Default Connection Marme:

Default Commit Indicator:

Diefaulk Izolation Lewel:

Defaulk Plan Comp;

Defaulk Technaology Inkernal Mame:

Default Command {Destination):

Task

Ok, Exit: ]
Ko Exik: 0
Task
Task Tvpe ! C
Task Mame 1: Loading
Task Mame 2: SrcSetd
Task MNama 3 Drop work, table
Exe Channel: il
Collect Context Code: GLOBAL

MYSQL_PRODSYSTEM

Collect Plan Comp: u]
Collect Technology Internal Mame:  My3QL
Default Context Code: GLOBAL

ORACLE_DATAMART

o]
ORACLE

drop table ODITEMP._C#_OPRODUCT

Tacl Tuna

Save...

Close
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4. If we scroll down further to the third task we see the SQL generated for
execution on the source system to extract the information from MySQL.

select

from

where

Loading Command (Source):

PRODUCT BASE_ PRODUCT_ID as Cl_PRODUCT_ID,

PRODUCT CATEGORY.category name
PRODUCT BASE. PRODUCT_ MNAME

as

a=s

Cz_PRODUCT_TYPE,
C3_PRODUCT NAME,

PRODUCT BASE._LIST PRICE as C4 LIST PRICE,

PRODUCT PARENT.category hame

a=s

CE_PRODUCT PARENT TYPE,

PRODUCT BASE._COST_PRICE as Ceo_COST_PRICE

prodsysten.product _base as PRODUCT _BASE, prodsystem.product categor

{1=1;

And (PRODUCT_CATEGORY. category_parent id=PRODUCT_PARENT. category id)
AND (PRODUCT_BASE. category_ id=PRODUCT_CATEGORY. category_id)

This shows the use of the datastore aliases in the generated code, together
with the join clauses we constructed graphically.

5. Just below the command for the source is its counterpart for the target

system. This uses the output from the source query to insert into the loading
table by the use of bind variables —all this being done behind the scenes

for us automatically. You will notice that since this task loads data into the
staging area, the column that is populated by a staging area mapping (the
LAST UPDATE column) is not included in the loading table.

!

values

Task

Default Command (Deskination):

insert into ODITEMPR.Cy_ OPRODTICT

C1_PRODUCT_ID,
CZ_PRODUCT_TYPE,
C#_DPRODUCT_NAME,
C4_LIST PRICE,
CE_DRODUCT_PARENT TYPE,
C&_COST_PRICE

:Cl_PRODUCT_ID,
:C2_PRODUCT_TYPE,
:C3_PRODUCT NAME,
:C4_LIST_PRICE,
:CE_PRODUCT PARENT_TYPE,
:C6_COST_PRICE

[199]

www.it-ebooks.info


http://www.it-ebooks.info/

Working with MySQL

6.

Having had a quick look at the generated SQL, it's time to actually execute
the interface to move the data. We close the Simulation dialog and click
on the Execute toolbar link again, this time executing the interface without
simulation.

This time we see an information message that a session has started, which we
can dismiss.

Opening the Operator Navigator (leaving the Interface editor open), we
expand the All Executions node and then we open the Load PRODUCT session
(double-click or right-click on Open). We see that 67 records were inserted
with no updates, deletes, or errors.

-1 Record Statistics

Mo, of Inserts: Mo, of Updates: Mo, of Deletes:

Mo, of Errors: Mo, of Rows:

We close the Session: Load PRODUCT tab and back in the Interface editor
we click on the Mapping tab, we right-click on the Target Datastore -
PRODUCT title bar and we choose Data... to see the newly inserted records.

,GQGE-R 1 ¢ E @ W

PRODUCT_MNAME PRO

Mave to last rov: [

PRODUCT_ID

1.0|Plasma HD Television

2.0 Plawstation 3 video Game Games

3.0 HTC Hero phone Cell Phones

4.0 iPhone 3G5 32GE Cell Phores
Executed Query: @ﬂ

gelect * from DATAMART,PRODUCT

Record 1 of 50

| Close |

The Data Editor window initially shows Record 1 of 50, but if we click on
the Move to last row button then we see that in fact 67 records exist (the
Data Editor window retrieves the datastore records in batches —50 records
at a time).

[200]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 6

10. If we scroll through the records we see that there are three parent category
names - Media, Electronics and 0ffice, which have been retrieved and
populated by the join from product_base into product_category and that
datastore's self-join (driven by the alias we renamed to PRODUCT PARENT).

11. We close the Data Editor dialog and the Load PRODUCT interface editor.

We have seen, rather than executing the interface and then looking at the code that was
executed, we used ODI simulation to view the code before (and without) execution.

In this interface we used a couple of joins on the source side —even if one of the joins
was from a table back onto itself. In the next interface, we'll use a join in a different
way and we'll add some data aggregation for good measure.

Moving the inventory data

In this section, we will perform the following;:

e Create another interface, this time to move inventory data from our MySQL
Product System into our PO Processing data mart

e We'll use an ODI Lookup as an alternative join mechanism, this time
retrieving data from the PRODUCT table on the target (that we've just loaded)
to enrich the inventory information

e The data from the source system will be aggregated across all warehouse
holdings to have a single total for each product

o We'll then execute the interface and have a look at the resulting information
and compare it with the source inventory data set

The steps required to implement this new interface are:

1. With ODI Studio still open, we click on the Designer tab to return to the
Designer Navigator.

2. We create another new interface in First Folder in the Chapter 6 project and
we call it Load INVENTORY.

3. In the Mapping editor, we use the INVENTORY datastore from the oracle
DataMart model as the target and the warehouse_stock_level datastore
in the MySQL Product System as the source (once more there are no
Automatic Mappings, as the case of the column names between the
datastores is different).

4. We map warehouse_stock_level.product_id to INVENTORY.PRODUCT ID
via drag-and-drop.
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5. We do the same for the source quantity on_hand column, mapping it to
the target STOCK_QTY column. However, this not complete, as we will see.
We know we have just populated the target PRODUCT table with 67 records,
but how many inventory records do we have? We right-click on the
warehouse_stock_level datastore in the Interface editor's sources pane
and select Number of Rows.... The Data Editor dialog shows that there are
in fact 601 source inventory records. This is because the source table holds
inventory records from a number of different warehouse locations, so we
need to aggregate them.

6. We close the Data Editor dialog, we click on the target STOCK_QTY column,
and in the Implementation field in the Property Inspector we change the
implementation to SUM (WAREHOUSE_STOCK_LEVEL. "quantity on_hand")
and also change the mapping location to be executed on the Staging Area.

Messages - Log STOCK_QTY - Property Inspector [ + - Thumbnail E]

CIN 4 ) (68 r)@
—-|Mapping Properties
Ackive Mapping:

flmplementatinn rTechnicaI Description rBusiness Fule |

& 7

SUM{WAREHOUSE_STCCK_LEVEL, "quantity_on_hand")

Execute on: (O agsowrce (3| Staging Areal () (@) Target

7. We add the (by now familiar) mapping for the target's LAST_UPDATE column,
that being an Active Mapping of sysdate executed on the Staging Area for
Insert and Update.

8. We still need to populate the target's PRODUCT NAME column and for
this we're going to use a Lookup rather than a join, simply to use a
different approach. We click on the Add a new Lookup icon in the
source area's toolbar.
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(D)startPage |7 Load INVENTORY

&, = 100

ﬁ1 - warehouse_stock_level
d == "*product_id
== "warehouse_id
warehouse_name
d *guantity _on_hand

A} A BE

=,

9. The Lookup Wizard starts and displays screen 1 of 2.

Select your Driving and Lookup Table

Driving Table:

warehouse_stack level WAREHOUSE STOCK _LEVEL)

Maodel: |MySQL Product System

Logical Schema: IM'I'SQL_PRODSYSTEM

|
|
|warehouse_shnck_level |
|

Table:
Aias: |WAREHOLISE_STOCK_I.EUEL
Help

Lookup Tahle:

B Lookup Wizard - Step 1 of 2 E |

-

[ [ 2 MySQL Product Systerm
&[5 Oracle Customer System
Qracle Datatark
o[} CREDITCARD
[ cusTOMER
[ TNVENTORY

[ FARTMER

]\ Datastores L Interfaces

TModel: Oracle DakaMart

Logical Schema: ORACLE_DATAMART

Table: PRODUCT

Alias: PRODUCT

Nexk >

Cancel
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The Driving Table is pre-selected as warehouse_stock_level, as we only
have one source table in our Mapping diagram. If we had more in our
diagram they would all be listed in the left-hand field and we would have
to select the appropriate one to drive the lookup. However, in the Lookup
Table field we need to expand the Oracle DataMart model and select the
PRODUCT datastore (as in the previous screenshot), then click on Next.

. In Step 2 of 2 we choose the column in each of the Source and Lookup

that hold the product ID values and we click on the Join button. We select
the option for the lookup to be executed on the Staging Area and we also

set the Lookup type to be an SQL left-outer join in the from clause. We
click Finish.

B, Lookup Wizard - Step 2 of 2

The following information defines your Lookup Table settings

Source: warehouse_stock_level{(WAREHOUSE_STO... Lookup: PRODUCT{PRODUCT)
auankity_on_hand LAST_UPDATE

warehouse_|d LIST_PRICE

warehouse_narms | Toin | PRODUCT_ID

FRODUCT _MAME
FRODUCT _PARENT_TYPE
FPRODUCT _TYPE

Lockup condiion: /
WAREHOUSE_STOCK_LEVEL. product_Id=FRODUCT FRODUCT 1D

Options
Executes on: JSource (@) Staging
Lookup bype: () SQL left-outer jain in the from clause 1 S0 expression in the sslect dause
| Help | | < Back | Firish | Caricel |
11

. Back in the Mapping editor, the ProDUCT lookup is now linked to the

warehouse stock_level source datastore.
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PRODUCT (PRODUCT)

' ﬁ1 - warchouse_stock_level (WAREH
‘d [a="Product _ic
[@="warehouse_id
*warehouse_name
d *quartity_on_hand

12. We expand the proDUCT lookup either by clicking on the little cross in the
top-left of the marker, or right-click and select View As | Symbolic. It is now
represented similarly to any other datastore in the sources area, but it has a
green title bar and a slightly different title icon. We right-click on the lookup
and select Optimize Shape Size | Height and Width to reveal all the column
details (we can always rearrange the size afterwards).

13. We drag-and-drop the PRODUCT NAME column in the ProDUCT lookup into the
target PRODUCT NAME column to create the final mapping.

JEEYY T

=¥ PRODUCT (PRODUCT)
COST_PRICE
*LAST_UPDATE
LIST_PRICE
A== "PRODUCT_ID
PRODUCT_MAME

PRODUCT_TYPE

’fd [d=="product_id
(A= "warehouse_id
*warehouse_pame
d *quantity _on_hand

/—_’_-

PRODUCT_PAREMT_TYPE

ﬁ‘l - warehouse_stock_level (WWAREH:!

[TT) Target Datastore - INVENTORY

Position  Indicators

Mame
*PRODUCT_ID
PR JCT_MaE

Mapping

WAREHOL
FRODLICT.|
SLMMWAARE
sysdate
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14. We click on the Flow tab. Since we imported a suitable LKM and IKM into
our project for the last interface, they've been pre-selected here. However,
we must still set the FLOW_CONTROL on the IKM (click on the title bar
of the target server) to be false. The flow diagram shows (in the following
screenshot) that data from the warehouse stock_level table is transferred
to a work table in the staging area (dotted arrow) where it is joined by
information from the proDUCT lookup —driven by the warehouse stock_

level table (solid arrow) and those two combine to populate the target
INVENTORY table (dotted arrow).

@ Target (XE_on_local_as_ODITEMPY

E SrcSetd (Local_as_prodsy T Staging Area (XE_on_local_as_

- [BH Defaut-0
= g
m—— N b
wvarehouse stock leve N

> PRODUCT (PRODUCT)
"~ LKM G to Oracle | N

™ INVEMTORY

L

SrcSetd

15. We click on the main toolbar's Execute button to run the interface, agreeing
to have the interface saved when prompted and not using simulation. We
dismiss the Session Started informational message.
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16. We switch to the Operator Navigator and refresh its view (this can be done
by clicking on the left-most button in its header bar —seen with a red box
around it in the following screenshot).

4 Designer | ﬁTnpnlngy Eil:lperatur [3
@7 @3 a-

Session List

Physical Agent

._g Sessions

Status

keywords

& User

E![@ All Executions
@ 3100 - Load INWENTORY - 19-May-2010 01:20:5
@ 2100 - Load PRODUCT - 18-May-2010 22:47:47
@ 1100 - Load CUSTOMER. - 18-May-2010 16:28:0

17. We double-click on the Load INVENTORY session that reveals (in the Record
Statistics section) that 67 inserts took place.

18. We expand this session node and the Load INVENTORY step node to reveal
the task nodes. We double-click on the task called 8 - Integration Load
INVENTORY - Insert flow into I$ table and we click on the Code tab.
We saw in the example in the previous chapter that inserting rows into the
I$ (integration) table takes place in the staging area and this is where our
staging area mappings and lookups are executed.
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By scrolling down the code window we can see that our lookup has been
included in a subquery within the main SQL statement and that a GRoup BY
clause has been added to make sure our suM aggregation calculates correctly.

insert into ODITEMP.I$_TMVENTORY

{
PRODUCT_ID,
PRODUCT_MAME,
STOCK_QTY,
LAaST_UPDATE,
IND_UPDATE

]

select

PRODUCT_ID,
PRODUCT MAME,
STOCK_QTY,
LAST_UPDATE,
IND_PDATE

from {

Subquery Including Lookup
select

£1_PRODUCT_ID PRODUCT_ID,
PRODUCT PRODUCT_MNAME PRODUCT _MAME,
SUM{CZ_QUANTITY_OM_HAND) STOCK_QTY,
sysdate LAST_UPDATE,

‘T IND_UPDATE

from QDITEMP.C$_OIMNVEMTORY LEFT QUTER. JOIN DATAMART PRODUCT  PRODUCT QN
Z1_PRODUCT _ID=FRODUCT PRODUCT _ID
where {1=1)

Group By C1_PRODUCT_ID, Aggregation Group By
PRODUCT PRODUCT _MAME Clause

15
where MOT EXISTS
i lewk 1 Freen DA TAMADT ThIVERITODY T

19. We close the Session Task and Session panes, returning to the Load
INVENTORY editor. We click on the Mapping tab and we view the data
now held in the target table. If we jump to the last row, we see that there are
67 records (aggregated from the 601 source records), one for each product.
We close the Data Editor window and the Load INVENTORY editor pane.

In this final section we've created an interface to load the inventory data, performed
an aggregation (the suM SQL function), and used an ODI Lookup instead of the
previous join mechanism to translate the source inventory data's product ID into a
product name.

We then ran the interface, had a quick look at the generated staging area code
including the added lookup elements, and then briefly checked integrated
INVENTORY data.
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Summary

You should now be starting to feel comfortable with some of the common activities
in ODL. After first installing a third-party JDBC driver (MySQL), you were presented
with two examples which led us through a series of activities representing many of
the most frequently performed tasks within ODL

Following those examples, we built several topology entries for data servers and
physical schemas and linked them to logical schema names via contexts. We then
used those logical schemas to reverse-engineer physical, vendor-specific metadata
into a logical, platform-independent data model.

We then created a new project folder and imported the specific Knowledge Modules
that would be needed based upon the interface requirements. We then built two
separate interfaces in order to populate a target from one or more sources linked
together either by joins or lookup relationships. We added simple column mappings
using both the Automatic Mapping or standard drag-and-drop methods. We also
augmented those mappings with more complex (yet still SQL) mapping code and
implemented an aggregation function.

In the last few steps, we executed the interfaces and viewed the execution tree
information using the Operator Navigator. We were also given an opportunity
to examine the results of an ODI simulation.

In the next chapter we are going to cover another popular SQL database,
namely Microsoft SQL Server, and introduce more features of OD], including
using the Expression Editor to avoid having to remember and manually enter
SQL function names.
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So far, we have seen how ODI can simplify and expedite data integration challenges
when using Oracle and MySQL databases. But what if your company has a site license
for Microsoft SQL Server? Or what if the majority of your database administrators
and data architects are from a SQL Server database background? Not to worry! ODI
supports Microsoft SQL Server as a first class database technology.

As we have seen in the previous chapters, ODI is effective at abstracting away the
nuances of a given database technology and virtually eliminating the hand coding
of SQL as compared to a traditional ETL project approach. Using our Purchase
Order example, we'll be covering the following topics in this chapter:

e Provide a third (Oracle, MySQL, and now SQL Server) exposure
of going through the process of working with ODI to create and test
integration interfaces

e Define a SQL Server Data Server using Topology Navigator

¢ Introduce the Expression Editor and learn how to generate SQL-based
transformation syntax without having to know the variants of SQL syntax
for each database technology

e Define and configure the use of temporary indexes within ODI Designer
to achieve faster interface execution

Example: Working with SQL Server

This chapter builds upon the incremental example scenario created in Chapter 5,
Working with Databases, and Chapter 6, Working with MySQL. It is best to read
through those chapters first.
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Overview of the task
We will be accomplishing the following tasks in this chapter:

e Expand the ODI Topology to enable access to a SQL Server database

e Revisit the reverse-engineering process to create a model based on the
SQL Server source database and also to complete the model of our PO
processing system target data mart

e Prepare to move the Sales data by creating interfaces that enrich and
transform the source Sales Division data

e Check ODI interface execution using Operator Navigator, viewing the
execution status along with sampling portions of the SQL code generated
and run by ODI

Integrating the Sales data

In this example, we will be populating the Sales Person data to the data mart. This
new data mart supporting our PO processing example needs the Sales Person data
to accurately and appropriately calculate bonuses for a Sales Division.

Our PO processing example solution requires a subset of today's Sales Person
data to be appropriately moved to the corporate Data Warehouse at regular
intervals to reflect changes in the Sales Division personnel.

Source

The source data resides on a single instance SQL Server and is owned and
administered by the Sales Division business team. There are two tables of
interest in this SQL Server SALESSYSTEM database, the first of which contains
information on employees who hold the title of Sales Person and is called
SALES_PERSON_MASTER:

Zolumn Mame Data Type Allovy Mulls
¥ SALES_PERSOM_MASTER_ID numeric 18, 0) O
FIRST_MAME warchar{30)
LAST_MAME warcharf 30
SALARY rrmetict 18, 00
COMMISSION_PERCENT numetic( 18, 0)
REGION_ID rumeric 18, 0
DATE_HIRED date
LAST_UPDWTE date O
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The second table was created to satisfy the needs of the business team to summarize
and analyze the sales team performance by geography and is called REGIONS:

Calumn Mame Data Type Allovs Mulls
% REGIONS_ID numeric{18, 0} |
REGION varchar(20)
COLNTRY wvarchar(S0)

Target

The target SALES_PERSON table in the data mart schema has the following structure:

COLUMN_MAME |8 oata_tvee [@ ruLase
SALES_PERSON_ID NTMEER. lio
FIRST NAME VARCHARZ (30 BYTE) Yes
LAST_NAME VARCHARZ (20 BYTE) Yes
REGION_TD NTMEER. Yes
DATE_HTRED DATE. Yes
LAST_UPDATE DATE Na

The target REGIONS table in the data mart schema has the following structure:

COLUMN_MAME | DATA_TYPE | MULLABLE
FEGION_ID WUMBER Tin
FEGION VARCHARZ (20 BYTE) Yes
COUHTRY VARCHARZ (3 BYTE) Yes
LAST_UPDATE DATE Tes

Prior to the initial load from the SALESSYSTEM database, both SALES PERSON and
REGIONS tables in the DATAMART schema have zero rows.

Integrations

The SALES PERSON MASTER and REGIONS tables have been identified as the two
tables having relevant and required data for populating the data mart. Initially, a
full load will be performed to populate the data mart with a near current version
of the operational sales data subset.
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Two ODI interfaces are created for this example as follows:

e Load Sales Person: This interface loads SALES PERSON MASTER data from
SQL Server to Oracle as represented by the following figure:

Oracle:
Data Warehouse
Server

SQL Server: /x
Sales Master Server \\—/

SALESSYSTEM
schema ODITEMP DATAMART

SALES_ LKM SQL to Oracl Nﬁ\
0 Oracle
PERSON_ eol0 Hﬁ
MASTER =
table SALES_PERSON
table
v v

v IKM Oracle Incremental Update

e Load Regions: This interface loads REGIONS data from SQL Server to
Oracle as represented by the following figure:

Oracle:
Data Warehouse
Server

SQL Server: /x
Sales Master Server ¥/

SALESSYSTEM
schema ODITEMP DATAMART

ﬁ ;L/\;\/li schema schema
REGIONS LKM SQL to Oracl \\ﬁ\
0 Oracle
@ble 850 —f

REGIONS
table

Do L

v IKM Oracle Incremental Update
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Sample scenario

Now that we understand the requirements, goals, scope, and structure of the
source and target sales data definitions, let's start building another increment
of the PO processing example solution.

Expanding the ODI topology

In this section we will:

Create the Topology references to our source and target servers and schemas

Create a Logical Schema name for the newly created Sales schema in order to
be able to create our new Sales model in Designer Navigator

Associate our Logical and Physical Schemas using the default Global context

Setting up the topology

We will go through the following steps in order to configure the topology:

1.

If you are following along with your own installation of OD], first make
sure your Oracle instance that hosts your ODI repositories is up and
running. Start ODI Studio Navigator (Oracle | Oracle Data Integrator |
Oracle Data Integrator Studio on the Windows Start menu) and connect
to your default repository.

We click on the Topology tab to switch to the Topology Navigator. Then we
expand the Technologies node in the Physical Architecture node.
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3. Weright-click on Microsoft SQL Server and select New Data Server. We
enter Local as SALESSYSTEM for the name of our source SALESSYSTEM data
server. We add sa and welcomel for the User and Password information on
the Definition tab:

(Z)5tartPage  |[[(MMlocal as_SALESSYSTEM

Test Connection

Definition O

EEE Data Server

Properties Mame: |LDCaI_as_SF\LESS‘r’STEM |

Data S

a8 Sourees Technology:

Wersion

Privileges Server (Data Server): |MSSQLSERVER |

FlexFields Connection
User: |sa |
Password: |sessss |
[] 30T Conmection

Array Fetch Size: Batch Update Size:

4. We select the JDBC tab to configure the JDBC Driver and JDBC Url for the
SALESSYSTEM data server. Then we click on the magnifying class to configure
the JDBC Driver:

(2)5tart Page  |[SMlecal_as SALESSYSTEM =

Test Connection

Definition
JDBC
Properties JIDEC Url: |

T0BC Driver: |

o8

Data Sources
Wersion
Privileges
FlexFields
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5. After the JDBC Driver magnifying class has been clicked, the Drivers
dialogue appears showing available drivers. We select Microsoft SQL
Server Datadirect Driver, and then press OK.

& o [

Marne: |Microsoft SQL Server Datadirect Driver v|

Synkax: |web|ogic.jdbc.sqlserver.SQLServerDriver |

Description:

Microsoft SQL Server Datadirect Driver

| [o]4 | | Cancel | | Help |

6. Now it is time to set the JDBC Url. We click on the magnifying
glass to the right of the textbox associated with the JDBC Url. A
template entry for the JDBC Url is generated based on the selected
driver —jdbc:weblogic:sqlserver://hostname:port [property=val
ue [:..]1]. We replace the template text with jdbc:weblogic:sglserver://
localhost:1433

7. The JDBC tab entries now look similar to the following screenshot:

Test Connection

Deefinition
JDBC
Propetties IDEC Url: |jdbc:weblogic:sqlserver:,l',l'localhost:1433 | \_g

IDBC Driver: |web|0gic.jdbc.sqlserver.SQLServerDriver | \_k

The JDBC Url used in this example assumes that SQL
Server is running on your local computer and installed

using the default port number 1433. Changes to the

JDBC Url value will need to be made if one or more of
those assumptions are not true.

[217]

www.it-ebooks.info


http://www.it-ebooks.info/

Working with Microsoft SQL Server

8. We click on the Test Connection button (it becomes a button when the
mouse moves over it) in the header bar for the editor. When asked if we want
to save our data to continue, we click on Yes in the Confirmation dialog. We
press OK if an information dialog appears asking to register at least one
physical schema. Then we click on the Test button for the Test Connection
for: dialog. We leave the Physical Agent: selection as Local(No Agent).
Finally we see the Successful Connection dialog and we close the Data
Server editor. We have now created the ODI Data Server corresponding to
the SQL Server database.

Now that we have created our Data Server, we need to create
the Physical Schema(s) that contains data that we would like
to integrate. Having seen this Data Server to Physical Schema
to Logical Schema process with Oracle, MySQL, and now
SQL Server, you may have noticed a similar process being
used within ODI, independent of the vendor of the relational

database. That is not by accident. Data servers and Physical

L Schemas are defined in Topology Manager and mapped to a

Logical Schema. The number of ODI users interacting with
Topology Navigator is typically much smaller than those
using ODI Designer.

In Designer, the only construct users need to be concerned
with is the last construct of the process mentioned earlier — the
Logical Schema.

9. We create a new Physical Schema on our new SQL Server Data Server node.
We right-click on the Local_as_SALESSYSTEM data server node located
under Microsoft SQL Server technology and select New Physical Schema.
On the Definition tab we set both the Database (Catalog) and Database
(Work Catalog) values to the SALESSYSTEM schema. We also set both the
Owner (Schema) and Owner (Work Schema) to dbo.

Definition
Context (2% Physical Schema [Data Server: Local_as_SALESSYSTEM]
Wersion Mame:
PHvieges o tabase (Catalog): (SALESSYSTEM |
FlexFields
Ovnier (Schemal: |dbo |v|
Database (Work Catalogh: |SALESSVSTEM ~|
Owiner (Work Schema): |dbo |v|
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The name of the Physical Schema is automatically generated
L and is read only.

10. As ODI Designer operations work using Logical Schemas within the
Designer user interface, and to support the functionality of contexts where
Logical Schema to Physical Schema mapping is performed, we add a Logical
Schema definition for our new Physical Schema. The Logical to Physical
Schema mapping is created on the Context tab of the Physical Schema
creation dialog. We add a new context mapping to a Logical Schema,
entering SQLSERVER _SALESSYSTEM as the Logical Schema name.

+ X

Conkext Logical Schema
SQLSERYER._SALESSYSTEM

11. Finally we save our work and close the Physical Schema editor.

We've now expanded our Physical Architecture to allow us to access the SQL
Server metadata by performing actions that were similar to adding Oracle
(Chapter 5, Working with Databases) and MySQL (Chapter 6, Working with MySQL)
systems. The differences were as follows:

o We used the SQL Server JDBC driver provided with ODI 11¢ (weblogic.jdbc.
sqlserver.SQLServerDriver) on the JDBC tab of the Data Server editor

e The Physical Schema definition field labels where we set the schema names
were different, but we still performed the same actions to select the data and
work areas

We have now completed the additional physical resource definition and
configuration (think Topology Navigator when physical resources are involved) to
add the SQL Server connectivity and metadata enablement (Data Server, Physical
Schema, and Logical Schema creation). We can now move to the next step that

is, reverse-engineering SQL Server hosted Sales data. The remainder of the SQL
Server example scenario will focus on ODI Designer Navigator to create Model and
datastores and design interfaces for data movement and transformation.

Reverse-engineering the Model metadata

In this section we will create a SQL Server Sales model for our SALESSYSTEM
database. Without a model and the datastores contained within, we would
not be able to create our interfaces.
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We will now create a Model:

1.

We click on the Designer tab and expand the Models accordion
and subsequent tree view list.

Then we click on the menu icon in the Models view's title bar and
choose the New Model option

On the Definition tab, we enter SQLServer2008 SALESSYSTEM,
choose Microsoft SQL Server as the technology and check that
SQLSERVER _SALESSYSTEM is selected as the Logical Schema.

Iy

Definition odel

: Mode
Reverse Engineer
Selective Reverse-Enginesting Mame: |5QLServer2ElDB_SALESS\"STEM
Control Code: |SQLSER\-‘ERZDDB_SALESSYSTEM
Journalizing
Journalizad Tables Technology: |Microsoft SCL Server
Markers Logical Schema: |SQLSERVER _SALESSYSTEM
Services

Action Group: |<Generic Action =
Mema
Wersion Default Folder: |
Privileges [] Display the Metadata changes in the Model tree
FlexFields o

Descripkion:

We click on the Reverse Engineer tab to check that the Global context
will be used and on the Reverse Engineer button to the left-hand of the
Model editor title bar. We click on Yes in the confirmation dialog to save
the model and proceed, and then we close the Model editor.

Finally we expand the new SQLServer2008 SALESSYSTEM node
in the Models view and we see that two SQL Server tables have
been reverse-engineered as ODI datastores, namely, REGIONS and
SALES_PERSON_MASTER.

Madels | ~

SALES_PERSOMN_MASTER
sysdiagrams
Hidden Datastores
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Creating interfaces and mappings

We now have the required SQL Server sales system source tables and the Oracle data
mart target tables represented as datastores in ODI. We are ready to build our Sales
data interfaces to populate and update the data mart for our PO processing example.
In this section, we will:

1. Create a project.

2. Create the Load Sales Person interface and mappings to satisfy the target
data mart requirements using enrichment, aggregation, and transformation
of the source data.

3. Take a quick peek at the new ODI 11¢ Property Inspector toolbar and
Property Inspector Auto Extend feature.

Examine and use the Expression Editor for improved productivity.
Create a temporary index for enhanced interface execution performance.

Create the Load Sales Region interface and mappings.

We start by creating a new project via the menu button in the Projects accordion
view title bar and enter Chapter 7 SQL Server as the project name, then we press
the save icon. Our ODI interfaces will be created in this project.

Load Sales Person interface

Now it is time to create our first interface for loading the source Sales Person data
residing on Microsoft SQL Server to the Sales Person table in the Oracle data mart.
To do so, we follow these steps:

1. We expand our Chapter 7 SQL Server project node and the First Folder
node it contains, then we right-click on the Interfaces node and select New
Interface. We then enter Load Sales Person as the interface Name and
keep Global as the Optimization Context. Finally we click on the Mapping
tab at the bottom of the Interface panel.
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2. We drag-and-drop the SALES_PERSON_MASTER datastore from the sQL
Server 2008 SALESSYSTEM model into the source datastore area of the
Mapping editor.

3. Then we drag-and-drop the SALES_PERSON datastore from the oracle
DataMart model created in Chapter 5, Working with Databases, into the target
datastore area of the Mapping editor and accept Automatic Mapping.

% | pad Sales Person |

REQ[se I BUAIE
[E1 - SALES_PERSON_MASTER (SALE [F Target Datastore - SALES_PERSOM
m-"SALES_PERSON_MASTER_ID Position  Indicators  Marme Mapping

V' FIRST_NAME 1 &= *5aES_PERSON_ID

W LAST_NAME z By FIRST_MAME SALES_PERSOM_MASTER. FIRST_MAME
SALARY 3 T A LAST_MAME SALES_PER.SON_MASTER.LAST_MAME
COMMISIION_PERCENT 4 @y REGION_ID SALES_PERSOMN_MASTER. REGION_ID

M REGION_D | Si@ " |DATEHIRED  [SALES_PERSON_MASTER.DATE_HIRED

' DATE_HFED [ 4y *LAST_UPDATE SALES_PERSCN_MASTER.LAST_LIPDATE
*LAST_UFDATE

Property Inspector toolbar

The Property Inspector toolbar is new in ODI 11¢. In addition
to the recommendations made in Chapter 5, Working with
Databases, regarding overlaying the three panes (Messages
- Log, Property Inspector, and Thumbnail) into one tabbed
M collection, the Property Inspector toolbar can add additional
usability to the day-to-day mapping user experience. While
Q its presence may not be obvious when first using ODI Studio,
the toolbar offers additional user control of the size and visual
behavior of the frequently used Property Inspector dialog.
The first image in the toolbar is Enable/Disable Auto-Extend.
The default behavior is off. Press the Auto-Extend image on
the toolbar to turn on/off Auto-Extend and see if you like the
dynamic behavior of the Property Inspector dialog.

Messages - Log DATE_HIRED - Property Inspector + - Thurnbniail
% | g V4

=] Mapping Properties
Active Mapping:
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Load Sales Person mapping

Now that we have defined the source and target of our Load Sales Person interface
we will start working on the mappings definition:

1. In our example, the primary key SALES_PERSON_ID was not mapped during
Automatic Mapping. We select the source SALES PERSON MASTER ID
column and drag it to the target SALES_PERSON_ID column to populate the
mapping column.

2. The business requirement for DATE_HIRED is that the data is set once and
only once reflecting the original hire date of the Sales Person. By default,
both Insert and Update are turned on within the Mapping interface. We
uncheck the Update field to ensure no updates to this column will be made.

rImpIementation |/Technical Description rBusiness Rule |

SALES_PERSOMN_MASTER.DATE_HIRED

Execute on; @ ogsource () T Staging Area () (®) Target

Source Datastore; [SALES_PERSON_MASTER (SALES_PERSON_MASTER)

Insett:
Update:

= Target Columin Properties

Marne: [paTE_HIRED

3. We find out that the warning indicator stays enabled, indicating potential
issues in our interface.

[E5] Target Datastore - SALES_PERSON

Position  Indicators  Mame

& |8 Qoo - B BQ 'L'R = &

Intetface Load Sales Person has the Following warnings, iy 1 Gy *5alES_PERSOM_ID
z My FIRST_MAME
B LAST_HAME
Message 4 g‘;E%REGION_ID
ault Data may be bruncated: the target column is smaller than the source column 5 = DATE_HIRED

& My *LAST_UPDATE

ecukian
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4. The warning message says the LAST NAME data mart column is defined as
smaller than the LAST NAME source column. While there are better solutions
for this particular issue than the SUBSTRING solution demonstrated next,
the mismatch in column size was intentionally designed into this example
to illustrate the use of the ODI Expression Editor. One solution is to
transfer only the first 20 characters of the 30 character format LAST NAME
source column. But what SQL syntax for the substring operation should
be used —SQL Server? Oracle? The ODI Expression Editor provides a
graphical editor for those developing Mapping interfaces but who may
not be familiar with all of the SQL syntax nuances between Oracle, SQL
Server, DB2, Sybase, and so on.

Expression Editor: Use the Expression Editor for generating
the database SQL that is appropriate for execution on the
source, staging, or target database selected in the Execute
on radio button group in the Property Inspector dialog for a
given field being mapped. The Expression Editor is always
*  available to the Mapping Properties dialog user by pressing
% the pencil symbol. When launched, the Expression Editor will
g always specify the database platform being targeted for SQL
syntax generation appropriate for execution on that platform.
Standard editing functions (cut/copy/paste/undo/redo) are
also available using the toolbar buttons. In the expression
entry panel below the toolbar, you can directly type code for
execution, or drag-and-drop elements from the other panels.

5. We select the column LAST NAME on the Target Datastore — SALES PERSON.
We ensure that the Source radio button is selected on the Execute on: radio
button group of the LAST_NAME - Property Inspector dialog. Then we
launch the Expression Editor by selecting the pencil icon in the implementation
tab menu bar for the Property Inspector dialog.

Orerview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution

Messages - Log LAST_NAME - Property Inspector | o+ Thumbnail

G 7 (@8 | 3 3)
[=|Mapping Properties
Active Mapping:

r Implementation r Technical Description r Business Rule

v A
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6. With the Expression Editor launched, we note that SQL(Microsoft SQL
Server) is present on the toolbar because Source (SQL Server) was selected
on the Execute on: radio button group.

®. Expression Editor E

=[] SALES_PERSON| | Mo = e (o | (o

i [[] CoMmISSIC |‘%||||||Ea||@| SClTrese SRl S

————— M

[[] DATE_HIRE | [4?

~[[] FIRST_namM

~[[] LAST_NaME

(] LasT_UPDA

~[[] REGION_ID

~[[] saLary

...[[] SALES_PER:

-0, Lookup Tables | | -8 Agaregate B F Global Variables
G- 407 Conwersion - Project Variables
3.\11 Date and Time -&3 Global Sequences
c:\’ii Keywords -&3 Project Sequences
- Math -, Global Functions
- &4 Operatars -, Praject Functions
f;ri, Others Odifef Functions
{;g, Strings
f;ri, System
| ok | | Cancel | | Apply | | Help |

7. Aswe've seen previously, there is a schema mismatch between the
SALESSYSTEM source and DATAMART target datastores for the LAST NAME
column. While both are character data, the lengths of the columns are
different. By reducing the length of the source data to that of the target
length, the interface execution can proceed without issue. As we are looking
to operate on string data, one of the functions listed under Strings in the
technology function panel is a good starting place to look for our needed
solution. We expand the Strings function tree display. Then we select
the SUBSTRING function and drag it into the expression panel to build
the expression. The substring template SUBSTRING (<string>, <starts,
<lengths>) appears. The <string> parameter should be populated by
the LAST NAME column of the SALES_PERSON_MASTER datastore residing
on SQL Server. We select LAST NAME and drag it over the centre of the
<string> template parameter to obtain SUBSTRING (SALES_PERSON_MASTER.
LAST NAME, <start>, <length>). We know the desired length (20),
and the desired starting character position (1), so by editing the <start>
and <length> template parameters, we obtain a complete operation of
SUBSTRING (SALES_PERSON_MASTER.LAST NAME, 1, 20).
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This can be seen in the following screenshot:

®. Expression Editor H
=[] SALES_PERSON_MA
% DATE_HIRED SALES PERSON MASTER.LAST NAME, 1, 20
[ FIRST_MaME b
(] LAST_MAME
] LasT_UPDATE || <] | >
[ reclon o 5 Others A @Y Global variables
% zit::YPERSON EMEEI Strings @ Project Yatiables
Q@l Hip Tabl 7 8 ASCIT '%3 Global Saquences
4, Lookup Tables w8 CHAR - Project Sequences
8N CHARINDES, ! E Global Functions
&V DIFFERENCE E Project Functions
&) LEFT [ OdiRef Functions
g4 LEN
&M LOWER,
&0 LTRIM
- &W POTINDEX
&Y REPLACE
&) REPLICATE
--&¥ REVERSE
&0 RIGHT
&M RTRIM
&Y SOUNDEX
&0 SPACE
& STUFF
& STUFF
3 > e v
’ K ] [ Cancel ] ’ Apply ] ’ Help ]

8. We press OK to apply and close the Expression Editor dialog. The text
within the expression panel of the Expression Editor now appears in the
Target Datastore - SALES PERSON mapping for LAST NAME.

Since one of the benefits of using the Expression Editor is hiding the syntax
details and differences of operations across various database technologies, let
us examine the syntax generated for the substring operation for the Oracle
technology. Since syntax elements are defined by the technology that will
run the operation, we select Staging Area (the Oracle data warehouse) on the
Execute on: radio button group when the LAST NAME target mapping column
is selected.

Execute on: ) 0§ Source @Iﬁ Staging Area () (8) Target
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9. We open up the Expression Editor again and notice that SUBSTR is provided
rather than SUBSTRING in the expression panel of the Expression Editor
dialog. This is because SUBSTRING is the appropriate operation when SQL
Server is the execution platform, and SUBSTR is the appropriate syntax when
executing on Oracle.

¥, Expression Editor X

=[] SALES_PERSOM_M | o = e | (o | (o

[ ComMMISSION |H‘ ||||||[@|| Qﬁ| SQU{Oracke)

[ DATE HIRED | [supgTR 5aLES PERSON MASTER. LAST NAME, 1, 20)
-[[] FIRST_MAME

SFH| LAST_NAME
<[] LAST_UPDATE
-[{] rEGION_ID
<[] saLary -
‘o [[] SALES_PERSOI | & Others
E}--Q@ Lookup Tables B Strings

-4 Global Yariables
@ Project Yariables

gl ASCIL 2 Global Sequences
g CHR {2 Project Sequences
8 COMCAT % Global Functions

8 INITCAR IR, project Functions
8 INSTR - CdiRef Functions
gt LENGTH
g LOWER
& LPAD

&4 LTRIM

g4 MLSSORT
g0 WLS_INITCAP
-8 NLS_LOWER,
-8 MLS_UPPER
gt REPLACE
-84 RPAD

g RTRIM

-8 SOUNDEX

10. We again select Source on the Execute on: radio button group to restore
SQL Server as the execution platform for the LAST NAME target mapping.

Automatic Temporary Index Management

The ability to create temporary indexes during interface execution is new in ODI
11g. When performing filter or join operations, ODI can create a temporary index
to provide enhanced interface execution performance.
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To illustrate Temporary Index Management, we will follow these steps:

1. Toillustrate Temporary Index Management, we will add two
filters on the source datastore —one to SALARY and the other to
COMMISSION_PERCENT:

=1 - SALES_PERSON_MASTER (SALES_PERSON_MASTER)
FSALES PERSON MASTER ID

v FIRST_NAME
— v LAST_MAME

N SALARY
"N COMMISSION_PERCENT
_— N REGION_D
@ ] d  DATE_HRED
d

*LAST_UPDATE

2. We select each filter, and in the Filter Properties dialog, we specify the
following for SALARY:

° Active Filter: checked

o

Implementation: SALES_PERSON_MASTER.SALARY<1000000

°  Execute on: Source

o

Create Temporary Indexes: None
and the following for COMMISSION_PERCENT:

°  Active Filter: checked

e}

Implementation: SALES PERSON MASTER.COMMISSION PERCENT>0

o

Execute on: Target

e}

Create Temporary Indexes: Non-Unique

This will create a temporary index for COMMISSION_PERCENT each

time the interface is executed as the generated SQL for the COMMISSION _
PERCENT filter is executed on the Oracle target. Because sales commission
are not guaranteed unique, Non-Unique is specified for the temporary index
drop-down. A runtime error would occur and be visible within the ODI
operator if Unique was selected in the drop-down.
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Crveerviews | Mapping | Quick-Edit | Flow | Conkrols | Scenarios | Execution
Messages - Log Filter - Property Inspector = Thumbnail
= V4
[=I Filter Properties

Active Filter:

r Implementation r Technical Description |/ Business Rule

SALES_PERSOM_MASTER, COMMISSION_PERCENT =0

Execute on: ()o@ souree (3 T Staging Area

Create Temporary Indexes: |Non—Unique

3. We have now completed the mappings. There are still a few additional tasks

to perform before we are ready to execute and test the Load Sales Person
interface. We switch from the Mappings tab to the Flow tab and we verify
that the proper Integration Knowledge Module has been set. We click on

the header bar of the Target (XE_on_local_as_ ODITEMP) box in the flow
diagram and we can see in the Property Inspector below that the IKM Oracle
Incremental Update has automatically been selected. We decide not to check
the data being integrated, so we set the FLOW_CONTROL option to false.

We will execute the Load Sales Person interface shortly. Our next task is creating the
interface for loading the Sales region data. The steps are similar to creating the Load
Sales Person interface.

Load Sales Region interface

Region data allows business owners to analyze historical sales data by region. We
will now create the Load Sales Region interface which moves and transforms data
from the operational sales database to the data mart:

1.

In Designer, we expand the Projects accordion view, the Chapter 7 SQL
Server project node, and the First Folder node it contains. We right-click
on the Interfaces node and select New Interface to create a new interface.
We enter Load Sales Region as the interface Name and keep Global as
the optimization context.
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2. We click on the Mapping tab and drag-and-drop the REGIONS datastore from
the sQL Server 2008 SALESSYSTEM model into the source datastore area of
the Mapping editor. We also drag-and-drop the SALES_REGIONS datastore
from the oracle DataMart model into the target datastore area of the
Mapping editor and accept Automatic Mapping.

3. The source key REGIONS_ID needs to be mapped. We select the source
REGIONS_ID row and drag it to the REGION_ID column on the Target
Datastore - SALES_REGION

4. The COUNTRY column needs to be mapped to a shorter length (50 to 3).
ODI automatically maps the source COUNTRY field to the target COUNTRY
column. Next to the COUNTRY target column we can see a warning icon which
provides a visual notification warning about the field length mismatch:

& QLo ~ 1B A EHE @
[FH Target Datastore - SALES_REGION
ﬁ1 - REGIONS (REGIONS) Position  Indicators  Mame Mapping
n *REGIONS ID 1 Gty *REGION_ID  REGIONS.REGIOMNS_ID
V L - 2 ay REGION REGICNS, REGION
® REGION : I COUNTRY  REGIO NTRY
COUNTRY b 4 T %LAST_UPDATE sysdate
Default
Cwerview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution
Messzages - Log COUNTRY - Property Inspector +o + Thumbnail E]
= | & V4 [ 68 23)@

[=Mapping Properties
Active Mapping:

r Irplermentation r Technical Description r Business Rule

¥ 7

REGIONS COUNTRY

Execute on: (O] Sé Source () ? Staging Area () (8) Target

Source Datastore: |REGIONS (REGIONS)
Insert:
Update:
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5. To solve the COUNTRY column mapping issue, we will use a CASE statement
to convert UNITED STATES to USA and INTERNATIONAL to INT. Should it not

be either one, the value will be set to ERR.

Messages - Log COUNTRY - Property Inspector
LI = g

=] Mapping Properties

Crverview | Mapping | Quick-Edit | Flows | Controls | Scenarios | Execution

=+ Thurnbnail

T

Active Mapping:

case (REGIONS, COUNTRY)
when 'UMITED STATES' then 'USA
when TMTERMATIONAL' then 'TNT'
else 'ERR'
end

( Implementation r Technical Description r Business Rule

Execite an: (@ agsouwrce () T Staging Area () (8) Target

Source Datastore: |REGIONS (REGICNS)

Insert:
Update:

For the final mapping column, LAST_UPDATE, the sysdate operation executed

on the Oracle staging environment will meet the requirements, creating

or updating the field whenever a given REGION entry is added or changed
within the data mart. We select the LAST UPDATE mapping column. We click
on the LAST_UPDATE target column and within the Property Inspector panel,
we set the following mapping properties and behaviors:

o

Active Mapping: Checked

o

Implementation: sysdate
° Execute on: Staging Area
° Insert: Checked

° Update: Checked
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7. We then click on the Flow tab, and then click on the title bar for Target
(XE_on_local_as_ ODITEMP) to view Target Properties. We set the property
FLOW_CONTROL to false.

When executing interfaces, if you get a message, Cannot
start execution with the first line of the Details stack trace

W1 being com. sunopsis.tools.core.exception.

~ SnpsSimpleMessageException : CKM not selected,

Q it is likely that the FLOW_CONTROL property has the default
value set to True and no CKM has been selected. If a Check
Knowledge Module is not being needed, set FLOW_CONTROL
to false to resolve the problem.

So far, we have looked at and completed the following interface and mapping
creation topics:

e Created a project and two interfaces — Load Sales Person and
Load Sales Region
e Examined the Expression Editor feature

e Created a temporary index for a filter execution

Checking the execution with the Operator
Navigator

Now that we have built the Load Sales Person and Load Sales Region interfaces,
we will execute them to verify the execution in ODI Operator and examine the
executed SQL to identify where and how the mappings, filters, and temporary
index appear in the SQL generated by ODI. In this section we will:

e Execute the Load Sales Person interface

e Verify and examine the generated SQL and results, in particular, where
and how the generated SQL appears for the filters and temporary index

e Execute the Load Sales Regions interface and verify and identify where and
how the generated SQL for the interface mappings appear

Execute the Load Sales Person interface

We will execute the interface and monitor its execution using Operator Navigator.
To do so we follow these steps:
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Conkexk: |Globa| V|
Logical Agent: |L0ca| (Mo Agent) v|
Log Level: |5 v|
[ sirulation

| ok | | Cancel | | Help |

We open the Load Sales Person interface in Designer Navigator, and press
the green execute button in the ODI icon toolbar.

We then press the OK button on the Execution pop-up dialog, and OK on
the Information pop-up dialog.

Verify and examine the Load Sales Person results

Using ODI Operator Navigator, we will examine key details of the generated SQL
and resulting values in the SALES_PERSON table in the data warehouse.

1.

-1 - Load Sales Person

/= 1 - Loading - SrcSetd - Drop wark, table

) 2 - Loading - SrcSetO - Create work table

D 3 - Loading - SrcSetd - Load data

@ 4 - Loading - SrcSetd - Create Temp, Indexes On Woark

@ 5 - Loading - Src3etd - Analvee work table

,ﬁ 7 - Inteqgration - Load Sales Person - Drop Flow table

@ & - Inteqgration - Load Sales Person - Create Flow table 1$

@ 9 - Inteqgration - Load Sales Person - Insert Flow into If tablz
10 - Integration - Load Sales Person - Recycle previous errars

@ 11 - Inkegration - Load Sales Person - Create Index on flow table

@ 12 - Inkegration - Load Sales Person - Analyze inkegration table

@ 13 - Inkegration - Load Sales Person - Flag rows for update

@ 14 - Inkegration - Load Sales Person - Flag useless rows

@ 15 - Inkegration - Load Sales Person - Update existing rows

@ 16 - Inkegration - Load Sales Person - Insert new rows

@ 17 - Inkegration - Load Sales Person - Commit transackion

@ 18 - Inkegration - Load Sales Person - Drop Flow table

& 1000006 - Loading - SrcSetl - Drop work table

We click on the Operator tab to switch to Operator Navigator. We open the
tree view for All Executions within the Session List accordion dialog. The first
entry is our just executed Load Sales Person results and details. The parent
green checkbox tells us that the interface executed to completion successfully:
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Each number under the parent 1 - Load Sales Person
N represents an executed portion of the Knowledge
Module(s) used during the interface execution. The
Loading - SrcSet0 steps come from the LKM SQL to
Oracle. The Integration - Load Sales Person steps come
from the IKM Oracle Incremental Update.

2. We double-click on step 3 Load Data, and then select the Code tab
to examine the SQL code generated and executed for this step. The SQL
generated as a result of the salary filter we created earlier in the Interface
with the Source radio button chosen on the Execute on: option is shown
next to the arrow:

Definition
Source Code
Code
Conneckion
Privileges select

SALES_PERSCMN_MASTER.LAST_LUPDATE as C1_LAST_UPDATE,
SALES_PERSOMN_MASTER.DATE_HIRED as C2_DATE_HIRED,
SALES_PERSOMN_MASTER.FIRST_NAME as C3_FIRST_MAME,
SUBSTRING(SALES_PERSOM_MASTER,LAST_MAME, 1, 20) as C4_LAST_MAME,
SALES_PERSON_MASTER, SALES_PERSON_MASTER_ID as CS5_SALES_PERZON_ID,
SALES_PERSON_MASTER, COMMISSION_PERCENT  as CF_COMMISSICON_PERCEMT,
SALES_PERSON_MASTER.REGION_ID  as C5_REGION_ID

From SALESSYSTEM.dbo. SALES_PERSOM_MASTER as SALES_PERSOMN_MASTER

where {1=13

and {SALES_PERSOMN_MASTER. SALARY <1000000) ‘_

3. Now we double click on step 9 - Integration - Load Sales Person - Insert
flow into I$ table and select the Code tab. Here we can see the filter that is
executed on the Oracle data warehouse as a result of setting the Execute on:
option in the filter property inspector to Target.
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Definition
Code Target Code
Conneckion
Privileges insert into
{
]
select

ODITEMP.I$_SALES_PERSON

SALES_PERSON_ID,
FIRST_MAME,
LAST_MAME,
REGION_ID,
DATE_HIRED,
LAST_UPDATE,
IND_UFDATE

SALES_PERSOM_ID,

from

select

from
wihere

FIRST_MAME,
LAST_MAME,
REGION_ID,
DATE_HIRED,
LAST_UPDATE,
IMD_UFDATE

C5_SALES_PERSON_ID SALES_PERSOMN_ID,
C3_FIRST_MAME FIRST_MAME,
C4_LAST_MAME LAST_MAME,
C6_REGION_ID-+100 REGION_ID,
C2_DATE_HIRED DATE_HIRED,
C1_LAST_UPDATE LAST_LPDATE,

T IND_UPDATE

ODITEMP.C§_03ALES_PERSON
(1=1)

And (CF_COMMISSION_PERCEMT =00 ‘_

We click on step 4 - Loading - SrcSet0 - Create Temp. Indexes On Work,
then select the Code tab. This step is generated only if a temporary index is
specified on the Oracle target (staging) area. While used here for illustrative
purposes only, temporary indexes enable increased performance for filter
and join operations operating on large tables.

Definition
Code
Connection

Privilz=ges

Target Code

Create  Index ODITEMP.Ix$_1SALES_PERSOM on ODITEMP.CH_OSALES_PERSON

{ C7_COMMISSION_PERCENT 3
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\ The creation of temporary indexes may be a time-consuming
~ operation in the overall flow. It is advised to review the
Q execution statistics and to compare the execution time saved
with the indexes to the time spent creating them.

Verify and examine Load Sales Region results

We will now execute the Load Sales Region interface and follow its execution
within Operator Navigator:

1. We execute the Load Sales Region interface in a similar manner to the
earlier steps for Load Sales Person.

2. We select the Operator tab, and view All Executions. We then open the
tree view for Load Sales Region.

3. We double click on step 3 - Loading - SrcSet0 - Load Data, then select
the Code tab to view the generated SQL for this step. Here we can find
the COUNTRY column mapping we added in Designer.

Definition
Source Code
Code
Conneckion
Privileges select

REGIONS.REGIOMS_ID a5 C1_REGION_ID,
case (REGIONS, COLNTRY)

when 'UMITED STATES' then 'USA"

when TMTERNATIONAL then 'TNT'

else 'ERR'
end as CZ_COUNTRY,

REGIOMNS. REGION as C3_REGION
from SALESSYSTEM.dbo, REGIONS as REGIONS
where {1=1}

We have looked at the following execution and validation topics:

e A refresher on how to execute an interface
e Examining how and where the SQL for filters is generated
¢ Examining where and how temporary indexes are created

e Examining how and where mappings made in ODI Designer can
be found in the SQL code provided by Operator Navigator
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Summary

We have now completed the third incremental solution to the Order Processing
example scenario. You should now be more comfortable with creating interfaces
while simultaneously being exposed to selected new features of ODI 11g.

In this chapter, we started by using Topology Navigator to create a physical Data
Server pointing to our SQL Server database server. We then created the required
Physical and Logical schemas.

In Designer Navigator, we used the newly created Logical Schema to create a
new Model and initiate a reverse-engineering process to retrieve the SQL Server
datastores we were interested in, namely, SALES_PERSON_MASTER and REGIONS.
Using those datastores we designed two interfaces to load the Sales data from
SQL Server to our Oracle data mart. While setting up the interfaces, we saw
several ways to create mappings in ODI—using the Automatic Mapping feature,
by dragging-and-dropping source columns into the target columns and using the
Expression Editor. We then had a look at the Loading and Integration Knowledge
Modules as well as their options like FLOW_CONTROL.

Finally we executed our two interfaces and used Operator Navigator to review the
steps created by ODI as well as the SQL code it generated.
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While databases are obviously extremely significant in the realm of data integration,
a large amount of data is held in flat files.

In this chapter, we'll be taking a look at how ODI plays a significant part in
simplifying the integration of flat-file data using concepts and approaches that are
identical to those used with database-hosted data, thereby dramatically reducing
the learning curve. It also helps simplify the developer skills needed to use some of
the specialized bulk data import/export functionality that databases provide, since
that specialized functionality is encapsulated in Knowledge Modules.

Specifically what we'll cover in this chapter is:

e Extend the ODI Topology definition to refer to some input files and
then reverse-engineer the input file metadata from both fixed format
and delimited files

e Integrate data from a file using Oracle External Tables as the mechanism
for the data import

This will give us the skills to get started with using files and also expand our
knowledge of ODI capabilities in general.
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ODI also has a lot of capabilities for detecting, moving,

and transferring files, but these fall outside the scope of this

"Getting Started..." book. There are a number of examples
% covering this specific area at http: //blogs.oracle.com/

dataintegration/. A lot of the content is also available in

the archives of this blog, which can be accessed directly from

that same link.

One type of file that we won't specifically be covering in this chapter is the XML file.
We'll be covering it in the next chapter.

Working with flat files

In this example we'll be adding partner information into our data mart from flat files.

Scope

Briefly put, this example will perform the initial data loads of the Partner data. ODI
also has built-in capabilities for using FTP and SFTP as well as sophisticated file and
folder management functionality — files can be gathered securely from remote hosts,
marshaled and processed by ODI, then archived locally or once more transferred

to a remote storage location. ODI can even wait for "trigger files" to be detected at
any stage before proceeding with the next phase of data integration processing.
However, to keep things simple and to comply with our "Getting Started..." flavor,
we're only going to be dealing with locally hosted files in a fixed folder location.

Prerequisites for flat files

There are no additional system elements that need to be installed to enable ODI to
work with file data; it comes with its own JDBC driver for flat files.

ODI can also leverage database utilities for flat file processing. One important point
to keep in mind is that both files and utilities have to be accessible to the ODI Agent
that will process the files (either they are on the same server, or the files and utilities
are on a shared directory that is visible to the agent).
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Integrate the file data into an Oracle table

Integrating the file data into an Oracle table will be done by using an external table,
adding files schema entries to the ODI Topology.

ODI Topology comes out of the box with a generic data server entry for the Files
technology. However, we will still need to add an ODI Physical Schema entry
to refer to the operating system folder in which our input files are held. For our
example this will be ¢: \po\input.

As we know well by now, we must also associate this Physical Schema to a Logical
Schema name via the context name that we're using.

Partner data target, source, and mappings

The target PARTNER table in the PO Processing DATAMART schema has the

following structure:
Calumn Mame Data Type | Mullable
MUMBER. Mo

WARCHARZ(30 BYTE) Yes

This will be populated from a fixed format file called partners.txt which is in the
C:\po\input folder. It has five columns with the following structure:

Column Mumber | §] DataType| 5tart| Physicallength| Format
MUMERIC 1 1z

STRING 13 30
STRING 43 30

DATE 54 11 dd-MMM-yyy
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There are no header rows containing column names in this file, but the data is held in
the file in the same column order as the target table.

The format for the date is significant. ODI needs to be told how
to interpret a date column in a file as a date value, rather than as
a character string. ODI being written in Java uses the Java date
formatting rules. In this example dd represents the day of the month

%“ with a leading 0 for days numbering less than 10; MMM represents a

’ 3-character abbreviation of the month name; and yyyy represents

the 4-number year value. The punctuation characters are read
literally, but do not influence the date value; the - used here could
be replaced with / if this is what is used in the file.

Once the file is properly defined, including formats where needed, we can use it in
our mappings

M A full list of Java date formatting rules and examples can
Q easily found via your favorite internet search engine using
Java SimpleDateFormat as keywords.

The mapping of the file data to the target table is straightforward: the first source
column maps to the first target column (PARTNER_1ID), with each subsequent source
column mapping to the next sequential target column in order. As before, the target
LAST UPDATE column will be filled with the date that the record was last changed.

During the reverse-engineering process, we will be able to overwrite the name of the
file columns, so that we can leverage ODI's automatic mapping facility.

Partner interface flow logistics

Our source is a flat file, our target is the Oracle data mart and our staging area will
also be in the Oracle server hosting the data mart (remember that a staging area must
be in a relational database).

[242]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 8

For our Loading Knowledge Module we're going to use LKM File to Oracle
(EXTERNAL TABLE) . Even if you've never used Oracle External Tables before, don't
worry; we will have used one by the time we are finished with this example, and
you'll see how easy ODI makes it!

For integrating the data from the staging area into the target table, we're going to
use the same IKM as before (IKM Oracle Incremental Update).

Oracle:
Data Warehouse
Server

File System:
Local folders IKM Oracle Incremental Update

C:\Po\input
older
ODITEMP

DATAMART

ﬁ [~—schema__~ [ TRy
partners.txt , Nﬁ\
file LKM File to Oracle
(EXTERNAL TABLE) SS 0 ;ﬁ
PARTNER
table
~ ~

N k/

Once we've executed the interface we'll look at the results of our data load.

Step-by-step example

We now know what we'll be doing, so let's get started!
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Expanding the topology for file handling

As we saw in the overview of the task, the first step is to expand the topology to add
a reference to the file folder that holds the input files.

1. We first click on the Topology tab to switch to the Topology Navigator.

2. Aswe expand the Files technology node, we see the default FILE_ GENERIC
data server under the file technology.

Physical Architecture

ElLJ Technologies
¥).-[_] Attunity

- FILE_GEMERIC

IE Datatypes

d Actions

J-E Index Type

ZIL_-] Hyperion Essbase

]L_-] Hyperion Financial Management
]L__] Hyperion Planning

J[__] Hypersonic 5L

3. If we double-click (or right-click and select Edit) on the FILE_GENERIC
data server node, the window that opens shows that the username and
password fields are blank.

(2)5tartPage | [SIFILE_GENERIC =

Test Conneckion

Definition O
Data Server
IDEC
Properties Marme: | ILE_GEMERIC |
Daka S
a8 Sourees Technology:
Wersion
Privileges Host (Data Server): | |
AToles Connection
Liser: | |
Password: | |

[] DI Connection

Array Fetch Size: Batch Update Size:
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File access permissions

ODI will use the file access permissions of the operating
system's user while executing the runtime code to process
~ the files. So when using ODI Studio (as we are for this
example), it will be the user who started Studio; when using
a Standalone Agent, it will be the user that started the agent
process; when using a Java EE agent running in WebLogic
Server, it will be the user associated with the WebLogic
- Server instance's process. -

4. When we click on the JDBC tab, we see that a JDBC driver is used to access
file data (so SQL will still be used to access and manipulate the data), but the
JDBC URL doesn't include any references to network information, such as
a hostname or address. That's because the ODI file JDBC driver only allows
access to files that are "visible" from the local machines; they can be on local
drives, mapped network drives, NFS mounted disks, and so on.

J)start Page | (SJFILE_GENERIC )

Tesk Connection

Definition

1DBC o =TT Il - o suniopsis. jdbe  driver File, FileDriver |

e

Properties IDEC Url: jdbc:snps:dbfile

Data Sources

Wersion

Privilene:

There are some optional properties that can be added to the file driver's
JDBC Url field — these are documented in the ODI 11g documentation in
the Connectivity and Knowledge Modules Guide for Oracle Data Integrator.
We'll just be using the default settings here.

Since the FILE_GENERIC data server definition can be used
to access any locally visible flat file, there is normally no
requirement to add another data server definition to access file
+  data. However, if you need to access files that use a specific
% character set (the default is ISO8859_1), then you should add a
g new file data server definition with the appropriate character

set encoding option and value set in the JDBC Url field and
use a data server name that reflects these changes from the
settings of the generic file data server.

5. We only looked at the FILE_GENERIC definition to understand how it is
defined, but we do not need to change anything, so we close it.
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6. Under the server definition, we create a new Physical Schema (right-click

on the FILE_GENERIC node). In the new window, we can click on what

looks like a drop-down list next to the Directory (Schema) and we replace
the <Undefined> text with C: /po/input (you can actually type the name
directly in that field). We do the same for the Directory (Work Schema) field.

~\l: Note that ODI uses the Java convention for file system paths.

for all operating systems — Windows and Unix alike.

You can use the forward slash character / as the folder separator

(2)startPags * | (BhFILE GEMERIC.co/po/input * |

Definition
ﬁ Physical Schema [Data Server: FILE_GENFRIC]

Cantext
Version Mame:
Privieges Direckary (Schema): |c:,l'p0,|'input |v|
Flexfields

Direckary (Wark Schema): |c:.l'|30.l'input |v|

DeFault

Work Tables Prefix

Errors: Loading: Integration: Temparary Indexes:  |T4§_

Journalizing elements prefixes

Datastores: |J$ | Views: |J'-z'$ | Triggers:

—|Naming Rules

Lacal Object Mask: SCHEMAS % 0BIECT

Remote Cbject Mask: %SCHEMAS % OBIECT

Piowckibice hi-cl

7. We then click on the Context tab and add a mapping in the Global context

to a new Logical Schema named FILE PO_INPUT (and hit Enter).

(2)5tart Page * | (BhFILE_GENERIC.c:/po/input x| =
Definition
Context + x
Version Context Logical Schema
Privileges Development FILE_FO_INPUT =
Flexfields

That's it in terms of expanding the topology. If we wanted to access more folders
than just c: \po\input, then we'd add a new Physical Schema (and associated
Logical Schema name) for each folder. We can now move to integrating the Partner

data into the data mart.
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Integrating the Partner data

In this section we have a number of subtasks:

1.

First we need to create an ODI model for our input file and then we need
to create a datastore entry for the Partners file. This isn't quite the same as
reverse-engineering from a database table, as you'll see.

Then we'll create a new project for this example and import the Knowledge
Modules for the interface to integrate the Partner data. Then we'll actually
build the interface to integrate the data from the Partners input file.

Then we'll execute the interface and check on the integrated data, creating
the Model and PartnersFile datastore definition.

Let's get started with these tasks:

1.

We click on the Designer navigator tab and expand the Models accordion
panel. We use the menu icon in the Models panel title bar to create a New
Model and call the model File PO Input Folder. We select File as the
Technology and the FILE PO_INPUT entry is automatically selected for us
in the Logical Schema field since we only have a single file Logical Schema
so far.

|z Model
Marmie: |Fi|e PO Input Folder |
Code: |FILE_F‘O_INPLIT_FOLDER |
Technology: |Fi|e - |
Logical Schema; |FILE_PO_INPLIT v|
Action Group: |<:Generic Action= v|
Default Folder: | | \_)%
[ | misplay the Metadata changes in the Model tree

Previously we had used the Model editor (the window currently open) to
perform reverse-engineering. However, as we touched on earlier, this is
not possible when dealing with flat files as we first need to describe the file
structure. So we just save our work and close the editor window.
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2. In the Models accordion panel, we right-click on the File PO Input Folder
node and select New Datastore.

Qpen
Wiew
-
il
= Models EH
Duplicate Selection
{mx Delete Delete

13 MySQL Product Sys
= Cracle Customer Sy 24 Mew Sub-Model
1iz Oracle DataMart 5

Reverse Engineer

Changed Data Capture b
Control ]
Generate DDL

Generate Interfaces IN
Generate Inkerfaces QUT
Generate Service

Import ko
Export...

2] Edit Memo

[+ Others Wersion »

[+ Solutions Prink ]

3. In the Datastore editor, we click on the search icon (the magnifying glass)
to the right of the Resource Name field so that we can browse for the
C:\po\input folder\partners.txt file and then click on the Open button.
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O

Ia amex_nok_wvalid.csv
[] ceards.csv

[£] marketine_po_001.xml
B meard_nok_valid, csv
[E] partners.txt

File Mame: || |

(Z)startPage  [[]PartrersFile

&
Definition
Files [7] Datastore [Model: File PO Input Folder » Sub-Model: Global]
Colurnns Marme! |PartnersFiIe | Alias: |PARTNERSFILE |
Journalizing Datastore Type: |Table v| CLAP Type: |<UndeFined> v|
Markers -
Sdass Resource Mame: |I33"tnel’5-t><t |
LT BTN Fammmvimbioe
B open H

Location: |[_‘_‘| input v| || |5| |§| |ﬁlg_:

-

I File Type: |AIIFiIes

Cpen | Cancel |

4. Back in the Datastore editor we set the Name to PartnersFile. The Alias
field automatically picks up the first three characters of this name. However,
since this is the name that will be used in the SQL for the interface mappings,
we can make this alias a bit more explicit and unique, so we change the Alias
field to PARTNERSFILE. We can ignore the OLAP Type, as it is not relevant

for flat files.

[[] Datastore [Model: File PO Input Folder » Sub-Model: Global]

Mame: |F'artnersFile | Alias: |F‘.°.RTI"-JERSFILE |
Dataskore Type: |Ta|:u|e v| CLAP Type: |{Undefined> v|
Resource Mame: ||:|artners.txt | |§|

[249]

www.it-ebooks.info


http://www.it-ebooks.info/

Integrating File Data

5. If you were to open the partners. txt file in something such as a Notepad,
you'd see that the file has a fixed length column format, with the values being
padded with spaces, and doesn't have any column heading information.

I Partners. txt - Notepad g@@
File Edit Format Yew Help

100 oracle Direct Redwood Shores 1 ~
10l vision Plus Lyaon 33

102 Eurodisc mMunich 49

103 Play online Cambridge 44

104 cell culture Austin 1

105 Macs Headroom Atlanta 1

106 Fujiama Supplies Tokyn g1

107 sti11 stationary Kobe 31

108 The way To Read san Francisco 1

109 Pact Publishing Birmingham 44

110 Hanstall Handhelds Bristo 44

111 Bordeaux Bib1io Bordeaux 33 e

_— L

When dealing with flat files, always make sure that the owner
. of the file gives you a precise description of the structure of the
& file. There is nothing worse than assuming that the file has a
Ko fixed structure when, in fact, it has a separator. If we were to
only look at the partners. txt file, there is no way to know
for sure whether it is a fixed format or a tab delimited file!

6. Back in the Datastore editor in ODI Studio, we click on the Files tab. We set
the File Format to Fixed, we make sure that the Heading (Number of Lines)
value is 0, we leave the Record Separator as MS-DOS, and as we have a
fixed format we do not need a Field Separator. We save our work at this
point, but we do not close the editor.
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2)5tart Page [ PartnersFile |
=

Definition
- File: Farmnat: |FiXBE|
Files
Columns Heading {Number of Lines): |EI
Journalizing d
—-|Record Separator:
Markers B
Services (%) M5-D03
Memo () Unix
Versi -
EIEEn () other Hexadecimal: U000y
Privileges
FlexFields -1 Field Separator:
() Tab
() Space

() Other Hexadecimal: [lu0020

Text Delimiter: |

Decimal Separakor: |

There are a few options that we have ignored here:

Field Separator: This entry can be ignored. But for a
delimited file, this is where we would specify the separator
characters. You can use one or several characters.

Text Delimiters: Some files will enclose text fields with
double quotes for instance, to make sure that characters in
text strings are not confused with separators. Use this field
if your files are using text delimiters.

Decimal Separator : Some countries use a comma, whereas
some use a point or period. When dealing with files from
different countries, you can ensure that decimal separators
are properly handled for each file.

We then click on the Columns tab.
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7. The left-most icon in the title bar above the column area starts the
reverse-engineering wizard. Be careful to not click on the words Reverse
Engineer, as they refer to reverse-engineering a COBOL copybook file,
which we're not doing here. The icon that we click on has been surrounded
by a red box in the following screenshot:

Reverse Engineer Cobol CopyBock g 26 ¢ 4L
Marne Tvpe Skart Pheysica... Logical ... Scale Decimal... Rec. C... Formak
8. The Column Setup Wizard appears as follows:
Fields: E: gl = E: ZI
TR Tl POt zme e PO PR P = . =
Cc1
1 100 0racle Direct RBedvood Shores 1
£ 101 [fizion Plus Lyon 22
@ 102 Furodize Munich 43 =l
4 103 [Play Online Canbridge 44
£ 104 Cell Culture Austin 1
& 1l0E flacs Headroom Atlanta 1
7 106 [Fujiana Supplies Tokyo 2l =]
2 107 rill 2tationary Fobe 2L
2 108 [The Way To Read San Francisco 1
10103 [Pact Publishing Birmingham 44
11110 flan=tall Handhelds Eristol 44 =2
12111 Eordeaux Biblio Bordeaux 33
1311z Rome 332
=
=
(Name)
(Description)
| oK | | Cancel |

By default, all the data will be collected into a single column called C1 and
you'll see that the actual file data is being used in this wizard. However, if
you move your mouse over (or just below) the column ruler at the top of
the wizard dialog you'll see a vertical black line stretching down through
the data (like in the previous screenshot). If you move your mouse along
the rule to the start of each column of data below and then click, the black
line changes into a little red spot on the column ruler and you'll see that
additional column names are added (C2, then C3, and so on). This is the
way that you specify the column boundaries in the file.
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10.

If you make a mistake, simply click again when the black line covers the
offending red spot and it'll be removed. This file has five columns of data,

so you should end up with columns C1 to C5 being defined, with no leading
spaces for any of the columns (apart from the second column of the last row
of course!). We can either enter the column names and types here, or close
the wizard and finish the work in the File editor. Here we click on OK to
close the Column Setup Wizard.

Back in the Datastore editor we now see the output from the wizard in a
tabular form:

[E Reverse Enginesr Cobol CopyBook o 56 F
Tarme Twpe Start Physica... Logicall... Scale Decimal... Rec. ... Format
C1 1 12 12
2 13 30 30
C3 43 30 30
4 73 11 11
5 a4 11 11

To make the most of auto-mapping later, we're going to name our columns
exactly the same as those in the PARTNER target table in the data mart.

We are setting names and attributes for these columns per the following
table, leaving the Start, Physical Length and Logical Length values as
they are:

Name Type Format
PARTNER ID Numeric

COMPANY_NAME String

CITY String

COUNTRY_ID Numeric

DATE ENLISTED Date dd-MMM-yyyy

As we saw in the introductory section, the date format string given here

is the correct type required for Java (ODI 11g) to read and interpret the file
text as a date value. As with most things in Java, case is important in the
date format string.
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11. Once we have the correct column names and types set along with the date
format, we can save our work and close the File editor. Now if we expand
the PartnersFile node in the Models pane in the Designer Navigator, the
PartnersFile datastore node will be shown. If we right-click on this node
and select View Data... we see a data browser window open with the file
data displayed. Any misalignment or missing data would indicate an issue

with the definition of the structure of our file.

! ?;Start Page

| " |PartnersFile

IDPartnersFile

Data

PARTMER_ID

100 |Cracle Direct

COMPAMY_MAME

S

NG P e+ XBSERR

CITY COUNTR,

Redwaood Shares

z 101 Yision Plus Lyon
? 102 Eurodiscs Munich
T 103 Plav online Cambridge
? 104 Cell Culture Austin
? 105 Macs Headroom Ablanta
T 106 Fujiama supplies Tokyo
? 107 atill skationery Kobe
? 108 The Way To Read San Francisco
E 109 Packt Publishing Birmingham
7 110 Hamstall Handhelds Bristol
E 111 Bordeaux Eiblio Bordeaux
E 112 Rome

12. Before we close any editor windows we're going to perform one more check.
Open up a Windows Explorer window and navigate to the C:\po\input
folder. If you see any files called partners.bad or partners.error, then
something has been entered incorrectly. Open these files in a text editor to
see what the errors are and the affected rows. Correct the errors in the
datastore definition for PartnersFile, delete the partners.bad and
partners.error files and open another View Data... window for the
datastore again. Hopefully this time there won't be any .bad or .error
files created, but if there are, you now know what to do!
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13. Once you can successfully see all the data in the data view window and
no error files are created when you do so, save all your work, close the
PartnersFile data view and datastore editor windows in ODI Studio.

We have now successfully modeled the metadata for the Partners datafile in ODL

Note that a lot of what we did here comes from the lack of
information in the file. In a delimited file, you only have
*  to specify the separator, you do not have to manually
% define where columns start and stop. Similarly, if the file
T~ has a header row that describes the column names, then
we would not have to manually enter the column names
and that would be true for both fixed and delimited files.

Creating and preparing the project
First we're going to create the project and import the Knowledge Modules we're
going to use for the first interface.

1. With the Projects accordion panel in the Designer Navigator expanded,
we create a new project that we call Chapter 8.

2. We expand the Chapter 8 project node, right-click on the Knowledge
Modules node and select Import Knowledge Modules.

3. Using the Import Knowledge Modules dialog, we import IkM Oracle
Incremental Update and LKM File to Oracle (EXTERNAL TABLE)
into the project.

As with any database operation, you need to make sure
that ODI has enough privileges to perform the required
Mz operations. With the External Tables LKM, ODI can
create the necessary directory in the database to define
the external tables, or reuse an existing one. The choice
of letting ODI creating the directory (and having the
necessary privileges) is usually in the hands of the DBAs.
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Creating the interface to integrate the Partner data

To create an interface, follow the given steps:

1. We can now expand the First Folder node in the Chapter 8 project and
right-click on the Interfaces node to create a New Interface.

We call the interface Load PARTNER and we click on the Mapping tab.

In the Models panel we select the PARTNER datastore from the Oracle
DataMart model and drag-and-drop it into the Target Datastore area
(top right) of the Mapping editor.

4. From the File PO Input Folder model, we drag-and-drop the PartnersFile
datastore into the sources area of the Mapping Editor, clicking on Yes in the
auto-mapping dialog.

3)gtart Page | PR Load PARTNER =
&, & |wow v iF QA @
[F5] Target Datastore - PARTNER
) Paosition Indicators  Mame Mapping
[ 1 - PartnersFile (PARTNERSFILE) 1 @%: *PARTMER ID  PARTHERS...
2 COMPANY_NAME PARTNERS...
N PARTNER_D -
B  CoMPANY NANE 3 T an PARTHERS. ..
> " _ 4 T COUNTRY.ID  PARTHERS...
iy 5 T  DATE_EMLISTED PARTMERS...
' COuNTRY_D & *LAST_UFDATE

d DATE_EMNLISTED

Default

Cwerview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution

The work we put in making sure that the file datastore column names
matched those for the target in the data mart has just paid off. All the source
columns are correctly mapped, leaving us with only the LAST UPDATE
column to map. We click on the column name, and in the property panel set
the execution location to the Target and Type to SYSDATE for the mapping.

5. Now we can click on the flow tab and view the integration flow generated
by ODI.
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(Z)start Page | Load PARTNER =
B Qfuwow  ~| FF E E
. : . @ Target (¥E_on_local_as_ODITEMP)
E SrcSetl (FILE_GEMERI
Dr Staging Area (XE_on_local_a:
E@ 1 5 Defaut-0
LM Eile to Oracle (EXTERNAL TABLE)
PartnersFile It l__ E‘%
T [
¢ i o PARTHER
SreSetl
Crverview | Mapping | Quick-Edit | Flow | Contrals | Scenarios | Execution |]_
Messages - Log SrcSek0 - Property Inspector + - Thurnbnail [Z]
LIl A= (& 3@
- Source Set Properties
Marne: |Sr-:5&tD |
LKM Selector: |LKM File to Oracle (EXTERNAL TABLE) = | oy File technology data bypes
RIMERT™ MATE finclidion TIMESTAMEY and mHAD

This shows that LKM file to Oracle (EXTERNAL TABLE) has been selected
by default to load the file data into the staging area.

Al

Q

If you scroll down the list of options for this particular KM,
you'll see that the EXT_PARALLEL option has been set by
default to have the Oracle database use parallelization, which
will result in faster loads —especially of large data files. This
kind of optimization that takes advantage of platform-specific
capabilities would not be available in a generic Knowledge
Module, a compelling reason to use a platform-specific KM.

The IKM we imported will have been selected to perform the integration.
We are setting the FLOW_CONTROL option to false as we will not control

the data.

We're now ready to run the interface and use an Oracle External table.
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Running the interface

To run the interface and check the result, we do the same as we have done in the
previous chapters:

1. We click on the run button in the main ODI toolbar (the green triangle),
we accept the defaults in the Execution dialog, and we dismiss the Session
Started dialog when it appears.

2. We click on the Operator Navigator tab to view the execution status. Click on
the refresh button if necessary to see the latest execution highlighted by a red
box as shown in the following screenshot:

oo | B | O
@l & 5 &-
Session List

- [E] Date
#1485 Physical Agent
----._g Sessions
g Skatus
Keywords
& User
B[ﬁ &l Executions
- 6100 - Load PARTMER - |

We can examine the code generated and executed to use the External Table.

3. Inthe Operator Navigator All Executions list, we expand the Load
PARTNER session node and the Load PARTNER step node below that
to show all the Loading, Integration, and Control commands that were
executed by the interface.

[258]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 8

4 Designer | :jTupDIugy |E§1I]peratur E]
W 3 = -
Session Lisk

B[B All Executions
Ba 6100 - Load PARTMER - 01-Aug-2010 15:45:06
E._?g:- Yariables
EI@ 1 - Load PARTRER - 01-Aug-2010 15:45:06
-1 - Loading - SrcSet0 - Initialize environment
@ 2 - Loading - SrcSet0 - Drop work table
@I 3 - Loading - SrcSetd - Drop work, view
-4 - Loading - SreSet - Create Oracle direckory
,fi\, 5 - Loading - SrcSetd - Grant dir access to work schema
-6 - Loading - SrcSetd - Create external kable
)7 - Loading - SreSetl - Create work view
a 10 - Inkeqgration - Load PARTMER, - Drap Flow table
@ 11 - Integration - Load PARTMER. - Create Flow table [
@I 17 - Inkeqgration - Load PARTMER - Insert flow inka IF table
- 13 - Integration - Load PARTMER - Creats Index on Flow table
@ 1% - Inkeqgration - Load PARTMER - Analvze inkegration table

Here we can see that the LKM creates the Oracle directory, grants access to
that directory, creates the external table reference, and then creates a view
on that external table. It doesn't actually move any data—it just makes it
available directly from the file as an Oracle table.

You can always open up any of these execution steps and take a look at the
code needed to use an Oracle external table. But if you just want to bask in
the glory of having used an Oracle External Table without having to know
the specifics of commands and syntax, that would be OK too.
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4. We click on the Designer Navigator tab and locate the PARTNER datastore in
the Oracle DataMart model. We right-click on this node and select View Data.
A data view window opens displaying the newly integrated contents of the
PARTNER table in the data mart and shows the 12 rows that were loaded.

(Z)5tart Page | [JPARTNER =
Data —~
e XHeER@
COUMNTRY _ID

2 101.0 Mision Plus Lyan 33,0 2002-03-11 00:00:00.0 20101

? 102.0 Eurodiscs tunich 49,0 1999-05-09 00:00:00.0 20101

T 103.0 Play Online Cambridge 44,0 2001-02-01 00:00:00.0 2010+

? 104.0 Cell Culeurs Austin 1.0 2006-10-17 Q0:00:00.0 2010-1

? 105.0 Macs Headroom Atlanta 1.0 2000-02-15 00:00;00.0 2010+

T 106.0 Fujiama Supplies Tokyao 51.0 1997-09-04 00:00:00.00 2010-1

? 107.0 Skill Stationery Kobe 81.0 1992-12-02 00:00:00.0 2010-1

? 108.0 The Way To Read San Francisco 1.0 1959-07-26 00:00:00.0 2010-1

E 109.0 Packk Publishing Birmingham 44,0 2004-04-24 00:00:00.0 2010-1

T 110.0 Hamstall Handhelds  Bristol 44,0 1993-11-30 00:00:00,0 20101

E 111.0 Bordeau: Biblio Bordeau: 33.0 2009-12-07 00:00:00,0 20104
Crvarview ||

That's it for our file example. We have:

e Successfully added a Physical Schema to allow access to file data
e Defined a Model for the flat file

e Loaded data using an Oracle External Table and seen how effectively ODI
Knowledge Modules can encapsulate the expertise to use proprietary
database extensions and utilities
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Summary

Here's what we've covered in this chapter:

e We've learned about the FILE GENERIC data server and what we'd need to
look out for when using different character sets in files

o We've seen how to reverse-engineer metadata from both fixed format and
delimited files and how the two methods differ

e We've used an Oracle External Table without having to learn the detailed
database syntax to achieve this, because the Knowledge Module we used
encapsulated all that expertise and made it easily reusable

e We also saw that there are still circumstances (such as setting the necessary
database permissions) when some additional preparatory work is needed
before we can use platform-specific Knowledge Modules

We've integrated data from a flat file into a database. Next we're going to deal with
a form of file that has massively growing significance in the business IT world,
namely XML files.
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Extensible Markup Language (XML) has grown rapidly in importance over the
last few years. It has a strong association with web services and service-oriented
architecture (SOA) initiatives, but it is working its way into all kinds of areas in IT.
As aresult, XML is often a significant factor in enterprise data integration projects.

ODI 11y is in a very strong position when it comes to XML as it has an extremely
powerful and rather elegant JDBC driver that works directly with XML structures,
as we shall discover in this chapter. What we will cover is:

e Avery brief introduction to XML, just to cover the basics, and to
make sure that we use a common vocabulary when exploring XML
and ODI's capabilities

e An overview of the ODI JDBC driver for XML and the essentials of how
it works: this is important to understand certain aspects of how to use
ODI with XML and will include explanations of the most commonly used
JDBC driver flags

e A brief look at some of the more advanced capabilities of the XML driver

e A sample tutorial in which we'll be reading a simple XML file and integrating
its data into our data mart

Introduction to XML

XML files employ a format in which data is contained in a nested, hierarchical
structure of tags which give context and meaning to the data contained between and
within the tags. It has been described as similar to HTML because both in XML and
in HTML the tags used can each have attributes, can surround data value elements
(in HTML these are mostly text strings to be displayed), and can support deeper
nesting of tag structures.
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Where tags surround data or a deeper structure, they have opening tags balanced
with closing tags, those nested inner tags always being closed before outer tags as in
this snippet of HTML:

<b>This text will be displayed as bold <isand this as bold italics
</i></b>.

Where a tag has attributes, but doesn't surround any data or other elements, the
opening and closing tags can be combined into one, with a closing "slash-bracket":

<meta content="text/html; charset=utf-8" http-equiv="Content-Type" />

However, a big distinction is that HTML was designed to display data, whereas XML
was designed to carry data—albeit that XML was always intended to be suitable for
the web.

The limited range of tags and the known structural rules in HTML mean that quite a
lot can be inferred in a sequence of HTML. So you frequently see "unbalanced" tags
in HTML pages. This is never true of XML: it isn't designed for a limited set of clients
or interrogators, so it doesn't have a pre-defined set of tags or structures (after all,

it's extensible!), so each tag must explicitly be closed in XML, as the opening of any
particular tag type cannot imply the closing of any previous tags.

Since XML is so extensible, the definitions of the tags being used in a document or
file together with the structural and datatype metadata for those tags are held in a
separate, but associated definition document or file, typically either as a:

e A Document Type Definition (DTD), which is an early, rather terse method
of defining tags, their attributes, and their hierarchies, or

e An XML Schema Definition (XSD), which is itself an XML-based method of
defining an XML structure including:

o

Tag names, attributes, and value types (using standard datatypes
such as string, integer, and decimal.

Complex types, which are user defined substructures of tags
and attributes.

Namespaces, which are conceptual "containers" in which complex
type definitions can be organized to help clarity and avoid naming
conflicts. Once a user-defined complex type has been defined to
reside in a specific namespace, an XML document need only refer
to the namespace in order to use and leverage that complex type.
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In fact, since an XSD is an XML document, it needs to conform to a schema definition
itself. Fortunately there are standard organizations that have agreed to a common
format and content for these foundation definitions of elementary types, tag names
to use to define new types, how to specify namespaces, and so on.

If you are a total newcomer to XML, there are many websites (your favorite search
engine will oblige) and books that cover the subject, but the authoritative source of
information is the World Wide Web Consortium (W3C) and they have a section of
their website dedicated to XML at http://www.w3.org/standards/xml/ —their
XML Essentials section is a very good introduction to the basic concepts of XML.

XSD and DTD files are the most prevalent vendor-neutral forms of schema definition
for XML, and even though XSD has to a large extent eclipsed DTD by being more
easily understood, more flexible, and more powerful, both are still in use —and both
can be used with ODI 11g.

Introducing the ODI JDBC driver for XML

As we've mentioned before, ODI uses JDBC in order to access data, so it needs
a JDBC driver to access XML data. Fortunately it comes with an extremely
sophisticated driver right out of the box. It will be essential for us to understand
some of the characteristics and working methods of the driver for us to use it
correctly and effectively, so we'll cover the basics here.

ODI and its XML driver—basic concepts

We now know that XML documents contain a hierarchical, nested structure of
elements (each of which may have attributes), all of which are contained within
a single root element.

We also know that ODI is a very SQL and relational-oriented tool that models
things in a very table-like way.

The ODI JDBC driver for XML marries these two paradigms by representing
a single XML file as a hierarchy of table-like datastores that are related to each
other through primary, foreign key relationships:

e Each XML element (tag) that contains subelements (nested tags)
becomes a table

e Each attribute becomes a column of the associated element's table
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e Lowest level elements that only contain data values and no nested tags also
become columns of the containing element's table

e To preserve the order of elements in the correct sequence within an enclosing
tag pair, an ORDER column will be added for each enclosed element—whether
that element is mapped to a table or a column within a table

e To maintain the correct hierarchical nesting of elements, the driver will also
add numeric primary and foreign key columns to the tables

As an example, let's take a look at a simple XML file that has a root element that only
contains one level of subelement:

<?xml version="1.0" encoding="UTF-8"?>

<Buildings>
<StreetAddr>32 Lincoln Road</StreetAddrs>
<Locality>0Olton</Locality>
<City>Birmingham</City>
<StateOrProvsWest Midlands</StateOrProvs
<PostCode>B27 6PA</PostCode>
<CountryCode>44</CountryCode>

</Building>

If reverse-engineered into OD], this would resolve to a table called Building that
has columns called Streetaddr, Locality, City, and so on. There would also be
columns created in the table in the model called St reet AddrORDER, LocalityORDER,
CityORDER, and so on that would hold numbers that represent the order in which
those elements appear in the XML file.

The use of the term "table" here is significant: what the XML driver does is it creates
these tables and columns in a relational schema and uses that schema for the
management and manipulation of the data in the XML file. By default this relational
schema is created in memory, but the driver can be configured to use an Oracle or
non-Oracle database, which enables ODI to work with huge (tens or hundreds of
megabytes and even more) XML files.

Although ODI 11g does allow the use of an external database
. such as Oracle to be used as a data manipulation area purely
% for the XML JDBC driver (as distinct from a staging area used
s in an ODI interface), this chapter will only cover the default
out of the box behavior which has this "in-driver" XML data
manipulation occurring in memory.
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If the XML file holds a nested structure of elements, such as a building that has floors
and rooms on each floor, the XML driver will create a hierarchy of related tables in
its relational schema, as shown in the following figure:

In-Memory, or

<?xml version=“1.0"> /EW;D
<building> v
<floor level="1">
<room layout=“theater”> A
<id>Seminar 1</id> Driver Schema
<ext>4522</ext> v

</room>

<room layout="board” > ﬁ&
<id>Conf 1</id> "
<ext>4523</ext> ODI XML Driver building

</room>

</floor>
<floor level=“2">

<?xml version=“1.0"> \_//

<xs:schema
xmlins:xs=http://www.w3.0rg/2001/XMLSchema>

<xs:element name="“building” >
<xs:complexType>
<xs:sequence>
<xs:element name="“floor” >
<xs:complexType>
<xs:sequence>
<xs:element name="id” type="“xs:string"/>
<xs:element name="ext” type="xs:integer"/>
</xs:sequence>
</xs:attribute name="layout” type="“xs:string”/>
</xs:complexType>

</xs:element>
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Each XML data file is represented in the ODI topology by its own Physical Data
Server. Within that Data Server a single Physical Schema will represent the
hierarchical schema and the contents of the XML file. This differs from comparable
objects for database technologies (where each Data Server will have access to all

of the individual schemas available via a single database server connection string)
or for flat files (where a single Physical Data Server covers the whole accessible
filesystem structure for the hosting machine and each Physical Schema represents
a filesystem folder).

There is an in-depth description of the ODI XML JDBC driver
. in the ODI 11g documentation, specifically in Appendix B of
the Connectivity and Knowledge Modules Guide, available (at
= the time of writing) at the Oracle Technology Network at
http://www.oracle.com/technetwork/middleware/
data-integrator/documentation/index.html.

Example: Working with XML files

In this example we're going to be reading simple XML files with ODI. Along the way
we're also going to introduce ODI Procedures and build a couple of examples.

Requirements and background

The examples in this chapter build on the expertise gained in previous chapters.

Our overall sample scenario covers a Purchase Order (PO) processing environment
and here we're going to be dealing with handling Purchase Order data. So what we'll
focus on in this section is how ODI can integrate incoming Purchase Order data into
the data mart from which those other PO processing elements could retrieve the
purchase orders for further sequential processing.

The PO data we must handle is provided in the following format:

e We have an online order capture system that outputs each order as an XML
message as they are placed. These messages are stored as individual XML
files. The files that we receive from the online system are always for orders
placed today.
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Scope

As we've noted earlier, we're going to be reading XML files and examining the
behavioral characteristics of the XML driver when used in its default configuration.
We will not be using an external SQL database for the XML driver to store the schema
and data, nor will we be using special character sets in the XML.

As we progress through this example we will also need to run a number of procedures
and interfaces that we create in a piecemeal, manually-driven way. How this can be
orchestrated and performed by ODI itself will be covered in the next chapter.

Overview of the task

We're going to break down the task of integrating a single Purchase Order from
our sample file into smaller parts. This will include:

e Setting up the topology entries for the file

e Reverse-engineering the metadata from the XML schema

¢ Building an interface to map and enrich the data into the target table

e Executing the interface and checking the results of our execution

We'll also take a first look at ODI Procedures and use two interactively in relation
to our XML file integration.

Integrating a Purchase Order from an XML file

By now it will come as no surprise that we will be creating topology entries for a
Data Server, a Physical Schema and a Logical Schema. What we will see is both the
similarity to and difference from the way that we specified corresponding entries
for flat files.
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Creating models from XML files

Once again we'll be reverse-engineering metadata on a file-by-file basis, but we'll
also see that using the ODI XML driver adds significance to the concept of schemas
in the topology when it comes to the reading, writing, and manipulating of XML
data and the relationships.

We'll also see after the reverse-engineering process that the new columns that are
added in the model allow ODI to preserve element order and hierarchical association
information between nested structures of elements.

Integrating the data from a single Purchase Order

We'll be integrating data into the PURCHASE _ORDER table in the data mart. This table
has the following format:

COLUMM_MAME DATA_TYPE | MULLABLE
CUSTOMER _ID NUMEER Mo
1 MUMEBER Mo
NUMEER Mo
YARCHARZ(S0 BYTE) Yes
YARCHARZ(30 BYTE) Yes
NUMEER{ 10,2) Yes
NUMEER Yes
YARCHARZ(30 BYTE) Yes
YARCHARZ(E EYTE) Yes
ER YARCHARZ(Z0 BYTE) Yes
ORDER_DATE DATE Yes
FULFILLMENT_DATE (o3 Yes

The table will be populated from an XML file called order 20001 .xml1 which
is in the ¢: \po\input folder. It has a single record of data that conforms to

the following XML schema definition shown in the following figure. This XML
schema is composed of those main elements:

e The root element is called Purchaseorder and is of type
PurchaseOrderType (the po: prefix refers to the http://xmlns.
oracle.com/ns/order namespace)

e purchaseOrderType has a sequence (the oval with three red dots) of
nine subelements, some of which are optional (the dotted outline boxes)
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<schema>

[N

targetNamespace

http://xmins.oracle.com/ns/order

PurchaseOrder

type po:PurchaseOrderType -

CustID

type string

| | ID
type string

| _ productName |
type string ]

" itemType
7| type string

_[PurchaseOrder Type - - g/r';:;e decimal E

_i quantity ]
! type decimal ]

1
[
|

_________

! status |
} type string !

| ccType |
: type string !

[ |

' 1 ccNumber :
7 type string |

__________

1
I
]
|
I
1
-
|
|
I
1

The mappings are all straight-through (no data modification) from the source XML
file apart from four columns in the target:

e ORDER_DATE is taken to be the date on which the order data is integrated
(these XML files are processed on the day the order is received)

e FULFILLMENT DATE will be left blank (null) for now as we don't have that

information yet
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e The proDUCT 1D will be obtained by a lookup into the data mart's ProDUCT
table based on the product name held in the XML file

e The sTATUS of the order can be changed to Approved if either the value is
less than $1000 or if there is a valid credit card number for orders of $1000
or above

e Orders of $1000 or above with an invalid credit card will need their status
set to InvalidCreditCard

We also have a requirement that each order must be associated with either a sales
person or a partner so that we can calculate commission correctly. Rather than
performing a join with the CUSTOMER table in the data mart, we have created two ODI
constraints on the data mart's PURCHASE ORDER table so that non-compliant purchase
orders are diverted into an error table from where they can later be corrected

and fed back into the next interface execution. The first constraint checks that the
CUSTOMER_ID in the Purchase Order links to a valid customer and the second checks
that the linked customer either has a SALES_PERSON_ID or PARTNER_ID entry. The
advantage of this is that the constraints will be reused by all interfaces that feed into
the PURCHASE ORDER table —we don't need to check that all the interfaces include the
correct join.

We'll be using ckM oracle to divert these non-compliant records by using flow
control in the interface.

Single order interface flow logistics

Our main source is an XML file and our target is our Oracle data mart. We're also
going to perform a join into the PRODUCT table which is in the data mart, so it makes
sense to have the staging area in the data mart server and the join can be performed
there without having to move the PRODUCT table data out of its hosting server. This
is one benefit of ODI's Extract, Load, and Transform (ELT) architecture.
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Oracle:
Data Warehouse
XML: Server

Single PO File

ODITEMP

PurchaseOrder \Nﬁ\

LKM SQL to SQL s 0

ES_PURCHASE _ORL
v table

DATAMART
~~schema

PURCHASE_ORDER

\%e

ﬁ\ PRODUCT
= b

YMLPO IKM Oracle Incremental Update
schema

CKM Oracle

We decided to use LKM SQL to SQL to show that you don't have to use a
platform-optimized Knowledge Module if you don't want to. The LKM SQL
to Oracle can also be used for this example scenario.

After we've run the interface to integrate the data we're going to investigate
some of the nuances of dealing with individual XML files and employ some
techniques that are commonly used when dealing with files of this type.

The schema name XMLPO shown for the source in the previous
figure for the XML file region is simply a value that we'll pass as a
parameter to the driver so that it can name the region of memory
& it sets up to hold the relational representations of the underlying
XML file data. Being able to name schema regions in this way
means that the driver can segment and keep separate the work it
performs for multiple different interfaces if that is needed.
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Sample scenario: Integrating a simple
Purchase Order file

In this section we will:

e Create the necessary topology entries to be able to interrogate the XML file
and its schema to access both the data and metadata

¢ Reverse-engineer the XML file into an ODI model and take a quick look at
the structure that gets created

e Use the ODI model to build an interface to read the data from the XML file
and move it into the target table

e Improve the approach we've taken so that it can better cope with multiple
similar XML files —bearing in mind that we'll get one incoming file per
Purchase Order captured by the online system

e Highlight one of the key things to remember when dealing with the ODI
XML driver...

So with that last thought hanging, let's get started!

Expanding the Topology

As you'd expect, the first thing to do is to expand the Topology definitions to include
the XML file we want to integrate.

1. With ODI Studio open and connected to a Work repository, we click on the
Topology navigator tab.

2. We scroll down the list of technologies right to the bottom, then right-click on
XML to add a new XML data server and we call it XML, Single PO File. We
can leave the fields labeled (Data Server), User, and Password all blank and
go straight to the JDBC tab.
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(2)5kark Page SixmL single PD File
Test Conneckion
Definition a
DB CQ Data Server
Propéities Marne: ML Single PO File|
[rata Sources Technology:
Yersion
Privileges {Data Server):
FlexFields Connection
ser: |
Password: |
[] 3MDI Connection
Array Fetch Size: Batch Update Size:

3. We click on the browse icon (magnifying glass) to the right of the JDBC
Driver field and when the driver selection dialog appears we click on OK
to accept the default choice of the ODI JDBC Driver for XML.

Marme: |ODI JDBC Driver For ¥ML

-

Synkan: |c0m.sun0psis.jdbc.driver.me.SnstmlDriver |

Description:

QDI IDBC Driver For ML (Type 4],
Use this driver to connect to an %ML File using JDBC.,

OF %J | Cancel | | Help
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4. Next we click on the browse icon to the right of the JDBC Url field to open
the URL examples dialog.

B. URL examples E

Marme: |ju:||:uc:sn|:us sxml?F=<filename =[ fs= <schema =& <properky... * |

Description:

URL Parameters:

<filename=: path af the XML File,

<schema=; name of the schema where the XML File will be loaded
<property == <value =: Connection properties, Refer to the driver'

| O %_J | Cancel | | Help |

The URL parameters description mentions the f= parameter for the filename
and the s= parameter for the name of the relational schema that the ODI XML
driver will create in memory and it also hints that there are a number of other
parameters that could also be specified. This is very true, but we're going to
use only one of those additional parameters, that being the d= parameter,
which specifies the location of the DTD or XSD document that specifies the
definition of the XML schema being used by the data file.

We click on OK to accept the default example URL template.

5. We modify the JDBC Url field to reflect the location of the XML and
XSD files. We also choose to call the schema XMLPO (s= parameter):
jdbc:snps:xml?f=C:/po/input/order 20001.xml&d=c:/po/
xmlschemas/po.xsd&s=XMLPO.

startPage (DML Single PRFile | ]
Test Connection

Definition .

JDBC Driver: |c0m.sun0psis.jdbc.driver.xml.SnstmIDriver | Q,

JDBC

Properties JDEC Url: |jdbc:snps:me?F=C:,l’po,l’input,l'order_ZDDDl xmldd=c: fpojxmlschemasfpo, xsds=xMLPO | -g

Diak,
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This means that we'll be accessing C: \po\input\order 20001.xml file
(remember the Java preference for forward slashes for folder separators),
using a definition of an XML schema held in ¢: \po\xmlschemas\po.xsd
and the driver will create an in-memory area at the ODI Agent level that it
will refer to as the XMLPO schema and create our relational representations
of the XML data in there.

Obtaining log information from the ODI XML JDBC driver

If the Test Connection operation were to fail by raising an
error, we can add another couple of JDBC URL parameters
to switch on driver logging and specify a log file to which it
will write. For example, adding the text, &11=255&1f=c:/
po/input/xml.log, to the end of the URL we've been

\l using will set the log level to 255 (the most detailed level)

~ and will write all entries to the C: \po\input\xml.log

Q log file. This should help with diagnosing and resolving any
problems we might have, or at the last resort will help any
conversations with Oracle Technical Support about issues
regarding our XML files.

Remember to switch off (remove) these options once you've
resolved your problems, or you will both slow down the
driver's operation by forcing it to write loads of logging data
as well as gradually filling up your disk space!

We click on Save All and dismiss the informational dialog about creating
a Physical Schema —we'll do that soon. For now we click on the Test
Connection button in the Data Server editor's toolbar. After a slight pause
we see a Successful Connection informational dialog appear.

It's useful here to reflect on what happened in that slight
pause. The XML driver opened up the XSD file we referenced
in the connection URL and used the structure defined within
it to create a table (just one in this case) in an in-memory area
+  that it created and called XMLPO; it then loaded the data
% from the XML file into that table. From here on the XML
driver will be using the in-memory data until and unless
we instruct it to do otherwise. This means that the Test
Connection check is extremely thorough —it checks that the
XSD (or DTD) schema is valid and also checks that the data
held in the XML file conforms to that schema.
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7. Now that we have a successful connection we close the Data Server
editor tab.

8. We expand the XML technology node and right-click on the new data
server to create a New Physical Schema.

9. In the Physical Schema editor that appears we use the drop-down lists
to select the newly created in-memory schema XMLPO for both the
Schema (Schema) and Schema (Work Schema) values.

)start Page | [ZRNML Single PO File XMLPD |

Definition

[ Physical Schema [Data Server: XML Single PO File]
Contexk
Version Mame:
Privisges Schema (Schema): |><MLPO |v|
FlexFields

Schema (Work Schema): -=:Z|_|ru:|r3Fir|E|:|::=-

Default <l Indefined:=
Work Tables Prefix

. 4 L " & P L T4

10. Finally we click on the Context tab and add a new Logical Schema reference
for the Global context, typing in the name XML PO (and hit the Enter key). We
click on Save All and close the Schema Editor tab.

Reverse-engineering the metadata

Next we'll reverse-engineer the XML file to create a new model for the data that
we're going to integrate. The process to create a model is as follows:

1. We switch to the Designer navigator tab and add a New Model, calling it
XML single PO and we select the XML technology: the xML PO Logical Schema
will automatically be selected for us as it's the only compatible one defined
so far. We click on the Selective Reverse-Engineering tab and then click on
the checkboxes to select Selective Reverse-Engineering (the New Datastores
box should automatically get checked) and to view the Objects to Reverse
Engineer. A table called PURCHASEORDER can be reversed, so we select it, click

on the Reverse Engineer button in the Model editor's toolbar and close the
Model editor tab.
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2.

In the Models accordion pane, we expand the XML Single PO model,

double-click on the PURCHASEORDER datastore node to open up the
Datastore editor, and then click on the Columns tab.

JstartPage | [JPURCHASEORDER |
&

Definition
Columns
Journalizing
Markers
Services
Memo
‘Wersion
Privileges
FlexFields

I3
Crder Mame Type Logical length
1 CCMUMBER WARCHAR
2 CCMUMBERCRDER. MUMERIC
3 CCTYPE WARCHAR
4 CCTYPEORDER MUMERIC
S CUSTID WARCHAR
& CUSTIDORDER MUMERIC
71D WARCHAR
5 IDORDER MUMERIC
9 ITEMTYPE WARCHAR
10 ITEMTYPECRDER MUMERIC
11 PRICE MUMERIC
12 PRICECRDER MUMERIC
13 PRODUCTHAME WARCHAR

14 PRODUCTMAMEOR. .. MUMERIC
15 PURCHASECORDERPE,  MUMERIC

16 QUAMTITY MUMERIC
17 QUANTITYCRDER MUMERIC
15 SMPSFILEMAME WARCHAR
19 SMPSFILEPATH WARCHAR
20 SMPSLOADDATE WARCHAR
21 5TATUS WARCHAR
22 STATUSCRDER MUMERIC

255
10
255
10
255
10
255
10
255
10
10
10
255
10
10
10
10
255
255
255
255
10

Scale

+ X

oo ooOoOCMOOODOMOOOODO000OO

Mot kull

(5 ) ) e ) 5 5 T o 5 5 o o o

We can see that all the columns appear in alphabetical order, with each
of the data columns having a corresponding numbered ORDER column
which will indicate the actual order in which the elements appear in the
XML file. There's also a PURCHASEORDERPK column been added to

ensure that ODI can distinguish between XML records that may have
identical information (there is nothing to stop this in XML data) — this

column being marked as Not Null. Three additional columns have been

added, all with a prefix of sNPs (a hangover from "Sunopsis" days):
these columns hold information about the filename, path, and time

when the file was accessed to retrieve this data (which was when we

tested the connection).

We can also see that all the XML "string" type columns are reverse-engineered
as VARCHAR (255) in our model and all the "decimal" type columns are
translated to NUMERIC (10, 2). We can anticipate that when mapping from
some of these source columns to corresponding columns in our target that
have types such as VARCHAR2 (30) or NUMBER with no decimal places that

we're likely to receive warnings.
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We could change these column definitions here and save our changes to

avoid those warnings, but for now we just close the Model editor without

altering any details.

There is a case sensitivity parameter that we could have
set in the connection URL for the driver. Since we didn't
set this parameter, we're seeing the default behavior of

all datastore and column names being in uppercase.

Creating the Interface

We're done with the metadata, so we need to start to create an interface to move

the data.

1. Wecreate a New Project, called Chapter 9, save it, and close the Project editor.
2. Within First Folder in the Chapter 9 project, we create a New Interface, call
it Load Single PURCHASE_ORDER, and move to the Mapping tab.

3. We drag-and-drop the PURCHASE ORDER datastore from the oracle
DataMart model as the target and the PURCHASEORDER datastore from the
XML Single PO model as the source, accepting automatic mapping.

4. We notice that a couple of yellow warning triangles have appeared next to
two out of the three mappings that ODI automatically created. We click on
the matching warning symbol above the sources area to see what these mean.

2)startPage | 7 Load Single PURCHASE_ORDER | =
& Qe I 55 B @
|2 Critical Errors 5 wWarnings detected. Click For more details. | % Target Datastore - PURCHASE_ORDER
. - . Position  Indicators  Mame Map
[F 1 - PURCHASEORDER (PURCHASEQI 1 *CUSTOMER_ID
CCNUMBER 2 &= *PURCHASE_ORDER_ID
CCNUMBERORDER 3 *PRODUCT_ID
COTYRE 4 PRODIUCT _MAME
CCTYPEGRDER 5 PRODUCT _TYPE
custo 3 @ PRICE PUR
CUSTIDORDER 7 A8, QUANTITY PUR,
il G 8, STATUS PR
D a CC_ISSUER
IDORDER 10 CC_NUMBER
ITEMT'PE 11 CRDER_DATE
ITEMTYPEORDER 12 FULFILLMENT_DATE
N PRICE
PRICEORDER
PRODUCTMAME
PRODUCTNAMEORDER
m="PURCHASEORDERPK
Default

Crverview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution
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The top two messages in the dialog that appears (if we scroll across) inform
us that the warnings for the two fields that we have mapped relate to the
possibility of data being truncated. In the case of the STATUS column, it's
because the default field length given from reverse-engineering an XML
"string" type is 255 characters as we saw earlier, whereas our target column
is considerably smaller. As we map the other "string" columns we'll see
more warnings of this type. The QUANTITY column is specified as a "decimal"
XML type and this is translated to be a number with up to two decimal
places when reverse-engineered into ODI. The column we're mapping

into is specified to have no decimal parts, so it's these that would be at risk
of truncation in the interface. We'll simply ignore these warnings for this
interface as none of our data will in fact be truncated.

Interface validation report E |

Interface Load Single PURCHASE _ORDER has the Following errors and @
warnings, Interface cannot be generated or executed,

Severity  Object Message
Warning Target Mapping For Column STATUS in DataSet Default Data may be
Warning Target Mapping For Column QUANTITY in DataSet Default Data may be

Critical  SourceSet SrcSetd Mo LEM is sele
Critical — Target DataStore Mo IKM is sele
Warning Target Column PRODUCT _ID Mapping shoul
“Warning Target Column PURCHASE_ORDER_ID Mapping shoul
Warning Target Column CUSTOMER,_ID Mapping shoul

| Clase |

The next two messages — those with a Critical status —relate to Knowledge
Modules not being selected for the interface and this is because we haven't
imported any into this project yet. We'll address this soon.

The final three warning messages tell us that we're missing some mandatory
mappings, which we will address next, so we can close the Interface
validation report dialog.

Before we get carried away and start creating mappings too quickly, we need
to take note of a couple of things:

o

The source cusT_1D and target CUSTOMER_ID columns are of different
types, the former being a character string and the latter a number

The same distinction is true of the source ID and target
PURCHASE_ORDER_ID columns
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[e]

We don't (yet) have any means to populate the PRODUCT_ID column,
so we'll have to rectify that soon with a join or lookup

There are a number of name mismatches (which is why automatic
mapping didn't pick them up), such as ITEMTYPE mapping to
PRODUCT_TYPE, CCTYPE mapping to CC_ISSUER

The FULFILLMENT DATE mapping needs to be left empty as we don't
have that data yet

Bearing these points in mind, we create mappings for the cusTOMER_1ID and
PURCHASE ORDER_ID columns that use a TO NUMBER () conversion function
executed on the staging area. We then map the ORDER_DATE target column
to SYSDATE, again on the staging area. The rest of the mappings (except
obviously PRODUCT_ID and FULFILLMENT DATE) can be created simply by
drag-and-drop from the source column to the appropriate target column.

% Target Datastore - PURCHASE_ORDER
Position  Indicators | Mame Mapping
1 T *ZUSTOMER _ID TC_MUMBERPURCHASECRDER, CUSTIDG
z E=T #PRCHASE_ORDER_ID Tiov_MUMBER] PURCHASECRDER,ID)
3 #PRODUCT _ID
4 'aai\, PRODUCT_MAME PURCHASEORDER.  PRODUCTNAME
s 'aai\, PRODUCT_TYPE PURCHASEORDER, ITEMTYPE
& y PRICE PURCHASECRDER.PRICE
7 y _‘\, QUANTITY PURCHASEORDER, QUANTITY
g 'aai\, STATUS PURCHASEORDER, STATUS
el 'aai\, CC_ISSUER PURCHASEORDER, CCTYRE
10 'aai\, CC_MUMEER. PURCHASEORDER, CCNUMBER
11 T CORDER_DATE SYSDATE
12 FULFILLMENT _DATE

R If we wished we could either use appropriate database
~ functions in the mappings, or set the XML table's column
Q width and scale settings at the datastore level to actually
reflect our data to remove these warning symbols.

7. Next we need to add the proDUCT_ID data, so we'll create a join with the
PRODUCT table in the Oracle DataMart model to provide that data. We
drag this datastore from the Models accordion panel into the sources area,
accept automatic mapping to create the PRODUCT ID mapping, and then
create a join between the PURCHASEORDER and PRODUCT sources based on
PURCHASEORDER . PRODUCTNAME=PRODUCT . PRODUCT_NAME.

[282]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 9

PUR.CHASECRDER. PRODUCTNAME=PRODUCT. PRODUCT _MNAME

(2)5tart Page ["’Q Load Single PURCHASE_DRDER | =
& Qo ~ T BXU A IEHE @
[FE Target Datastore - PURCHASE_ORDER
Position  Indicators  Mame Map
1 - PURCHASEORDER (PURCHASEQI 1 T *CUSTOMER_ID TO_|
YV CCMUMBER 2 BT  *PURCHASE_ORDER_ID TO_|
CCHUMBERORDER 5 2 - PRODUCT (PRODUCT) 3 " *PRODUCTID PRO
G, 5
WV CCTYPE N *PRODUCT_ID 4 4 PRODUCT NAME FLR
CCTYPEORDER PRODUCT_NAME 2 .;:ﬂ E:?C[;“CT—WPE Eﬂ:
Vo CusTD / PRODUCT_TYPE - T QUANTITY LR
: CUSTIDORDER oo/ EEC;ET)U:;IEZARENT_WPE 5 Vu'__: STATUS PLR
I A - 9 A CCISSUER PUR
IDORDER e LIST_PRICE 10 /8, CC_NUMEER PLIR
V. ITEMTYPE / LAST_UPDATE 11 T  ORDER_DATE S50
ITEMT¥PEORDER / 12 FULFILLMENT_DATE
N PRICE
PRICECRDER !
WV PRODUCTNAME !
PRODUCTNAMEORDER
{@="PURCHASEORDERPK
Default
Owerview | Mapping | Quick-Edit | Flow | Controls | Scenatios | Execution
Messages - Log Join - Property Inspectar +o - Thumbnail E]
N V4 & 4@
= Join Properties
Active Clause:
r Implementation r Technical Description r Business Rule
& 7

Before we go leaping ahead thinking that we've finished our mappings, we haven't
addressed the requirements for the STATUS column in the target. If you remember,
these require automatic approval for orders below $1000 and validation of the supplied
credit card number if the order value is above this threshold. We have the quantity

and price for each Purchase Order, so we can easily calculate the value, but within this
interface we don't (yet) have access to the credit card's validation status —and we need
to cope with the situation where a fictitious (or incorrect) card number is supplied.
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If we simply create a default (inner) join between the PURCHASEORDER source and the
data mart's CREDITCARD table, it will result in ODI ignoring any purchase orders where
the given card number does not match one in our table of credit card data—which is
most definitely not what we want to achieve. Instead we'll use an outer join, which
will result in all the purchase orders being handled, but any credit card details that are
missing due to unmatched numbers will be presented as null values.

1. We drag-and-drop the CREDITCARD datastore from the Oracle DataMart
model into the sources area and create a join by dragging the CCNUMBER
column of the PURCHASEORDER datastore and dropping it into the CCARD
NUMBER column of the CREDITCARD datastore.

T 3- CREDTCARD (CRECITCARD)
[ 1 - PURCHA S EDRDER{ PURCHASED N
P p=-"CUSTONER_D
W CCNUMBER . ,j»—v p"CCARD_NUVBER
CCNUVBERORDER oo "CCARD_K S UER
W CCTYPE " UD_FRON
CCTYPECORDER WALID_TO
Vo CUSTID "allD_STATUS
CUSTIDORDER "L&ST_UPDATE
v D
DORDER
BT PE
BT PED ROER: {2 - PRODUCT (PRODUCT)
M FRICE M g="PRODOUCT_ID
FRICED FOER FRODUCT_MAWIE
Y PRODUCTMANE i PRODUCT_T' PE
FRODUCTHAMEORDER PRODUCT_PARENT_TYPE
f"PURCHAS B0 ROEFPK COST_PRECE
UST_PRICE
"LAST_LPOWTE

2. We click on the join symbol (it will highlight the joined columns as in
the previous screenshot) and scroll down in the Property Inspector so
that you can change the join type to a Left Outer Join. The description
text will explain that all of the PURCHASEORDER rows will be included in
the join, even if there is no matching CREDITCARD row.
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Messages - Log Join - Property Inspector | = - Thumbriail
I V4 (&8 & a)
[=] Join Properties

Active Clause:

@D

r Implementation |/ Technical Description r Business Rule

< 7

PURCHASEORDER . CCMUMBER=CREDITCARD . CCARD_MUMBER.

Executeon: () agSource  (3) [ Staging Area
Cross Matural
PURCHASEORDER{PURCHASE, .. D D CREDITCARDYCREDITCARD)
Left Cuter Jain

All rowes of PURCHASECRDER(PURCHASEORDER) including the rows unpaired with
CREDITCARDCREDITCARD) rows

= Temnnrary Indeves

Now that we have all the data we need, we can correct the mapping for
the STATUS column in the target table. We click on this column and set
the mapping text to be:

case
when PURCHASEORDER.QUANTITY * PURCHASEORDER.PRICE < 1000 then
'Approved'
else
case
when CREDITCARD.VALID STATUS = 'VALID' then 'Approved'
else 'InvalidCreditCard'
end
end
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4.

5.

We mark the mapping to be performed on the staging area.

Mapping Properties

|/ Implementation r Technical Descripkion r Business Rule |

< 7

when PURCHASEORDER, QUANTITY * PURCHASECORDER PRICE = 1000 then ‘Approved'
else
rase
when CREDITCARD, WALID _STATUS = "vaLID' then "Approved'
else TnvalidCreditCard'
end
end

Execute on: (O agsource (3 T Staging Area () (®) Target

If we were going to use this mapping again later, it would be a candidate
for a reusable user function, but we'll leave it as it is for this example.

We click on the Flow tab and click on each of the Source and Target box
headers in turn, noting that for each of them the selected Knowledge Module
is <Undefineds.

We right-click on the Knowledge Modules node in the Projects accordion
panel within the Chapter 9 project and choose Import Knowledge
Modules.... We see a list of importable Knowledge Modules and choose cxm
Oracle, IKM Oracle Incremental Update, and LKM SQL to SQL, then click on
OK to import these three KMs.

Back in the Flow diagram, we click on the Source box header bar and then
in the Property Inspector below the diagram we set the LKM to be LkM SQL
to SQL.

Messages - Log Srceetd - Property Inspector = - Thumbnail
LINN V4

-] Source Set Properties

Mame: |SrcSetEI

LKM Selector: | <l Indefined = -

Options: <Undefined:=

LEM SGL ko 5L

Mame
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7. We perform a similar operation on the header of the Target box and set the
IKM to be IKM Oracle Incremental Update.

8. Then we click on the Controls tab and set the CKM Selector value to

CKM Oracle.
Z)startPage |7 Load Single PURCHASE_DRDER | =]
Maximum nurmber of errors lowed: | | [
CKM Selector: |CKM Oracle Y v| COMPONEMT MAME: CKM Oracle
. COMPOMENT YERSION: 11.1.2.14
Options: AUTHOR: Oracle
Marie Yalue COMPATIBILITY: 11.1.2 and abowve

DROP_ERROR_TA... <default:>:false
DRCP_CHECK_TABLE <default=:False
CREATE_ERROR_I,.. <default=:true

DESCRIPTION
- Check Knowledge Module For Oracle
- This module controls the walidity of the constraints of a

COMPATIBLE <default>:9 Datastore and rejects the invalid records inan error bable, Tk
WALIDWTE <default = False can be used for
EMABLE_EDITION_... <default>:false skatic controls as well as Flow controls,
UPGRADE ERROR... <defaults:false - This module creates non unique index on the 1$ table
- before checking Ak and PK and an index on the E4 table
baFer i
Conskraints:

PURCHASE_CORDER._PE FLIE
PC_SOURCE_CHECK <default=:true

Fk_PURCHASE _ORDER _CUSTOMER <default=:true
Cverview | Mapping | Quick-Edit | Flow | Controls | Scenarios | Execution D_

9. Finally we Execute the interface (accepting the execution defaults) and check
that the data made it to the target table successfully using Operator.

Since the start of this chapter's sample exercise we have:
e Added Topology definitions for an XML data server to map onto our source
file and the ODI Physical and Logical Schemas associated with it
e Reverse-engineered the XML file into an ODI model

e Used the datastore representing the XML file as a source in an interface to
integrate the data into our source data mart

e Executed the interface and checked that the intended data was loaded into
the target table

While we were doing this you may have noticed once more that once we had the
model reverse-engineered into ODI, we could access XML data in exactly the same
way as RDBMS or flat-file data.
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However, it is also the case (similar to the flat files we were dealing with in the
previous chapter) that the file name is hardcoded either in the Topology definitions
(for XML files) or in the datastore definitions (for flat files). So what do we do if we
have multiple XML files that all need to be integrated, like for our Order Processing
situation? Having separate data server definitions in our Topology for each and
every XML file is unwieldy and totally impractical.

In practice there are multiple ways this can be addressed, but we're going to look at a
simple approach next that also highlights a very important factor when dealing with
XML files in ODI (remember we left a thought hanging). The approach we're going to
take exploits ODI Procedures to do some file manipulation.

Creating procedures

Imagine if you had your XML Data Server definition set up using a fixed, but
dummy filename and you copied or renamed each of the desired source files in
turn to have the right name to be picked up by the Data Server definition. We'll go
through the following steps to create a procedure which will copy and rename our
XML files:

1. In ODI Studio, we switch back to the Topology navigator tab and open the
XML Single PO File data server entry for editing. On the JDBC tab, we
change the f= parameter to refer to the c: /po/input/single po.xml file.

Definition

ODhE JDEC Driver: |c0rn.sunopsis.jdbc.driver.xml.SnstmIDriver | \.g
Properties JDEC Url: idbc: snps:xml?f=c:fpo/inputfsingle_po.xmigd=c:/pofxmlschemas/po. xsd&s=KMLPO
Data Sources %

Narcinn

2. We switch to the Designer navigator tab and in First Folder within
Chapter 9 project we create a New Procedure.

T o =T EPTeT o

Blﬁ Chapter 2

-4 ZJFirst Folder

B Packages

R Interfaces
S

j@ Variabl 'ﬁ' Mew Procedure

4

W
(-1 Sequen ﬁ Imnport Procedure. .
[J"'@ User FUMCErT
[
i

jf Knowledge Modules
el @ PMarlar
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3. In the Procedure editor we set the name to CopyXMLOrderForInput on the
Definition tab and leave the source and target technologies as <Undefineds.

(DstartPage | Load Single PURCHASE_ORDER | ShCopyMLDrderForlnput | =
& Definition % Procedure [Project: Chapter 9 » Folder: First Folder]
i Cetails Mame: |CopyXMLOrderForInput |
i Options [ Multi-Connections
[ Execution Source Technology:
i scenarios Target Technalogy: |<Undefined> hd
#4 Markers Description:
" Memo

4. We then click on the Details tab and add a new command step by clicking on
the green plus sign above the (currently empty) command list.

5. In the Command tab that opens, we name the command Copy XML PO File,
in the Command on Target subtab we set the Technology to ODI Tools and

enter the following text (all on one line) in the Command field leaving all the
other values as they are:

OdiFileCopy -FILE=c:/po/input/order 20001.xml
-TOFILE=c:/po/input/single po.xml -CASESENS=yes

(2)startPage | Load Single PURCHASE_ORDER {2 CopyXMLDrderForInput | =
/ Definition £ Genetal
i Details Mame: |C0py WML PO File |
=, Cpki n
f" [P Log Counter: |<Undefined> v| Log Level: 3 |:| [] Ignore Errars
D Execution
l/ Command on Target r Command on Source |
E SCenarios
47 Markers Technology: |ODI Tools '| Transaction Isolation: |<UndeFined> '|
2 Memo Context: |<Execution Context: V| Scherna: |<UndeFined> V|
4 Version Transaction: |Aut0c0mmit V| Camnit:
#l Privieges Command: Va
FlexFiclds OdiFileCopy -FILE=c:/pa/jinputfarder_20001 .xml -TOFILE=c: fpofinput/single_pa.xml -CASESENS=yes
Lines
“cs} Command 0

% 0diFileCopy is an ODI Tool, which we'll cover in
= the next chapter along with the packages.
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6.

8.

We save our work and click on the Execute button in the main ODI Studio
toolbar using the default settings. After execution we can see that a new
single_po.xml file has been created in the C:\po\input directory.

This approach is still not going to work because we hardcoded the original
file name in the text of our procedure. What we need to do is pass in the
original filename as a parameter, in this case we'll use a Procedure option.

We expand the Procedures node in Chapter 9 | First Folder, right-click on
our new procedure's node and select New Option.

EI% Chapter 9 H Scenarios
E|I_JF|rst Folder 1 Markers
B Packages
B Tnterfaces "2 Memo
= el i Wersion
[ERR LCrderForInput
[ F Variables Qpan
[#- 1 Sequences Wigw
[j---% User Functions o
[]---f knowledge Modules '3? Neﬂ_ ]
ioamoa. . Duplicate Selection
Models 1) 3¢ pelete Delete
u’E;IFiIE PO Input Folder M
= My3GL Product System
n L L L Generats Scenario

We call the option POSourceFileName, set its Type to Value, its Position
to 0, and its Default Value to C: /po/input/order 20001.xml.

Definition i
—— i:4 Procedure Option [Procedure: CopyXMLOrderForInput]
Memo hame: |F‘OSourceFiIeNarne |
Privil
A Type: |'\-'alue - |
Wersion
Descripkion: | Position: |0 |

Defaulk Yalue: |C:,|'|30,|'input,|'0rder_2DDDI xml |

Help:

Next we need to alter the procedure so that it uses the value of the option
rather than our hardcoded source filename, so we save all our work, close
the Option editor and back in the procedure command field we change the
first parameter passed to the 0diFileCopy command to be:

-FILE=<%=0diRef .getOption ("POSourceFileName") $>
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getOption () is an ODI substitution method which
substitutes the value of the option at execution time into the
code generated by ODI. In our example it will return the
source filename that we're going to copy into our "known"
location which we set in our topology definition.

%%‘ There are many more substitution methods which can be
used to create generic code in ODI. Their documentation is
part of the Knowledge Module's Developer Guide which can
be found (at the time of writing) at http://www.oracle.
com/technetwork/middleware/data-integrator/
documentation/index.html

Now what would happen if we changed the default value of our procedure
to use a different XML file such as C: /po/input/order 20002.xml? If we
were to re-execute our procedure with this new value and then look at the
data in Designer, we would still see the data from the previous file (c: /po/
input/order 20001.xml).

Recall that the XML driver loads data into an in-memory area for
manipulation. Well we've done nothing to force the driver to reload its
in-memory data from the file so it's still running off the old data. We need
to create a new Procedure so that ODI can refresh the in-memory data.

10. We create a New Procedure called RefreshSingleOrderData and on
the Details tab add a new command. We call the command Synchronize
From File, set the Technology for the Command on Target to be XML,
the Schema to be XML PO, and enter the Command text, SYNCHRONIZE
FROM FILE, as shown in the following screenshot:

- General

Mame: |Synchr0nize from File
Log Counter: |<Undefined> V| Log Lewvel: IE;—I [ 1anore Errors
l/ Command on Target |/ Command on Source |
Technology: |><ML v| Transaction Isolation: |<Undefined> v|
Contexk: |{Execution Contexk = v| Schema: |><ML P v|
Transaction: |P.utocommit '| Commit:
Cornmand: v
SYMNCHROMIZE FROM FILE

11. We save and execute this procedure and then view the data in the XML
PURCHASEORDER datastore again. This time we can see the data from
the new XML file.
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When integrating this last file we've seen three things:

Changing the contents of an XML file doesn't automatically change the
contents of the in-memory representation of the file that the ODI XML
driver holds (and the reverse is also true). This is one of those things that
can occasionally "bite" if you don't watch out.

There are times when it is necessary (not just desirable) to perform a
predictable sequence of operations, even just to integrate data into a
single table:

o

Renaming/copying a file

o

Synchronizing with that file

o

Running an interface to integrate the data it contains
°  Usually renaming/copying the processed file into an archival area
We will cover this kind of orchestration in the next chapter when we examine
ODI Packages and Load Plans.

When running a procedure manually, the only way we could change

the value of the Option (parameter) we created was to change its default
value. What you'd expect to be able to do is use some kind of variable as
the parameter and change the value of the variable based on some other
processing. ODI variables can be used for that purpose, however variables
in ODI only take on values inside a Package, a Scenario, or a Load Plan, so
we won't be using them in this chapter.

If you don't want to continuously have to copy XML files
around (and if they're large, you would probably want to
avoid this) you can in fact use an ODI variable in the Topology
. definition for the XML Data Server (in the connection URL) to
a represent all or part of the filename. This would mean that you
L could only connect to a new file, synchronize the data, and so
on from within a Package, but for production running this isn't
really a limitation because normally everything is run as part of
a Package. Also be aware that this approach would only work if
all the XML files have the same structure.
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Summary

In this chapter we've successfully consumed XML files in our integration activities.
Along the way we've explored a number of aspects of working with XML as well as
some other extremely useful capabilities of ODI 11g:

We've seen how XML Data Servers are associated with file references —both
for the datafiles and their schema definitions and how, by using ODI
Procedures, we can manipulate those files to enable a single data server
access to multiple sets of file data.

There are other, more sophisticated ways to achieve this, but at least we've
covered enough to "get started".

We took a look at how the XML driver breaks down a hierarchical tag
structure from a file into a number of related in-memory tables and how
it adds columns to maintain the ordering of entries and the relationships
between them.

We've experienced the separation between the file data and those in-memory
tables and how care must be taken to ensure that these are synchronized if
changes are made to one or the other.

We also had our first glimpse at ODI Procedures and the requirement for
sequencing (also known as orchestration) of data integration activities.

In the next chapter, we'll take a deeper look at the orchestration of data integration
tasks and investigate some of ODI's comprehensive and flexible capabilities in this area.
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Creating Workflows—
Packages and Load Plans

Once individual interfaces have been created, you will want to orchestrate their
execution. Part of the orchestration will be the definition of the order in which the
interfaces have to be executed, which elements will be executed in parallel or in a
series, and which other operations you will want to add to your processes to make
the overall orchestration more sophisticated. In this chapter, we will review three
elements that will be needed to achieve these goals: Packages, Load Plans, and
ODI Tools.

Packages

Packages are the basic element of orchestration in ODI. This is where you will
sequence your interfaces, and define what operation to perform when a step (or
interface) fails. One important point to keep in mind is that packages can be very
sophisticated with the use of tools, but the execution of the different steps in a
package is always sequential. For execution of steps in parallel, we will look into
Load Plans a little further down in the chapter.

Creating a package
Since you cannot use an interface from a different project in a package, packages
will be created in the same project as the interfaces.

Further, for the code to be easier to maintain, one approach is to organize interfaces
and packages in a folder (and as many subfolders as needed) so that a folder only
contains one package and the interfaces needed for that package. Interfaces that
would be shared across packages can be grouped in a separate folder, still in the
same project.

www.it-ebooks.info
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To create a package, go to the Packages entry under your folder, right-click on
Packages and select New Package.

LDesig.. = | 5] x [E x | & x  [O] E{ <New Object> x

EE '—'%' Definition i ko d d
Pac e [Folder: First Folder
Projects I ~ Execution ge [ ]
,_f_|....u_JFirst Falder Scenarios Mamne: |
EI | Markers Description:
Iy — Merno
(- B Load DWwH "] Version
: F-!- Interfaces o
{2% Procedures Privileges
H- G Wariables FlexFields
[+ Sequences
Models [ R
Load Plans and Scenarios g5
Others
Solutions A ~

Cwverview | Diagram

The very first task will be to name the package. You will not be able to save
a package without a name. You then have to click on the Diagram tab at the
bottom of the package definition to start designing your package.

Before we look into building a package, you need to be aware of some characteristics
of packages:

e A package has only one entry point (or first step). The first step is marked
with a green triangle at the bottom right of the icon of the step itself.

Q:E

)
iiis

Countries

e Steps are sequenced in terms of successes (Ok, or green arrows) and errors
(Ko, or red arrows). If a given step is successful, ODI will follow the green
arrow to the next step. If the step fails, ODI will follow the red arrow to the
next step (if any).
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e If no arrow follows a step, the execution will stop. If that last step is
successful, the entire package is successful. If that last step fails, then the
entire package fails. One consequence is that if on one step you decide
to have the green and red arrows point to the exact same next step, then
errors in that step will basically be ignored.

Adding steps into a package

There are two ways to add steps in a package. You can either close the package and
drag-and-drop the objects you want to add to the package on the package name in
the tree view. If you add the objects in the order in which you want them sequenced
in the package, ODI will do all the sequencing for you (the first object added will be
the starting point and the green arrows are drawn for you from step to step).

The other approach is to open the package Diagram and to manually position the
objects and draw the arrows to define the sequence of execution.

The objects that you can drag-and-drop on a package are interfaces, variables,
procedures, scenarios, models, and tables.

Variables are outside of the scope of this chapter, but generally speaking different
actions are possible for variables:

e Declare variable: Positioned at the beginning of the package, variables
would receive values passed as parameters to the package

e Refresh variable: Run the SQL query associated with the variable to refresh
its value

¢ Evaluate variable: Compare the variable value to some value (or other
variable) and branch out following a True (Green) or False (Red) arrow

e Set Variable: Assign a value to a variable
Models and tables are used in packages to automate CDC operations (Changed Data

Capture, or detection of changes on a system) —start CDC, stop CDC, and more
advanced operations related to CDC.
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Interfaces, procedures, and scenarios will be added to the package to define the
order in which they will be executed. Tools will be added to enhance the workflow
behavior. We will have more details on tools later in this chapter, but a few examples
of tools would be detection of events, sending e-mails for notifications, or invoking
operating system commands.

HEEEEE Y EEEE T

Toolbox |

L= All
— ok —a—
(= Changed Data Capture .‘.‘.‘ K D:!]. —ok— D:-'] ok~ D:-‘]. — oh—— f@

|= Event Detection Countnes ko Reg ans CIAES ko Customels Count mVJ“d custo..

ko
L& odiFlewait
58 odReadMail ¢
{z‘.g OdiSleep ?)1
#% OdiwaitForChildsession Ema*Error e ¥ false

ko AII valid? .
(3 odiwaltForData D:!] _/ -

o o F ok— ok g
Eg OdivaitForLogData

Email Invalid Cust...
[ odiwaitForTable

Sill‘es Praducts Product Families

When a Package is designed manually, the ok arrows (success) and ko arrows
(failure) must be drawn manually —change the cursor by clicking on the single green
arrow or single red arrow in the toolbar. Then left-click on the first object (do not
release the mouse button), drag the cursor to the next object in sequence and release
the mouse button. The arrow will be drawn between both objects. If the arrow does
not end up the way you want (releasing the mouse button would typically end up in
an arrow that loops on the same object) you can simply repeat the operation —since
there will be only one Ok (green) and one Not Ok (red) arrow per object, redrawing
the arrow will replace the earlier definition.

You can also select the arrow and hit the Delete key on your keyboard to remove an
invalid arrow if needed.

At run time, ODI will follow the "green" arrows as long as execution is successful.
When an execution error is encountered, ODI will follow the "red" arrow. If an object
has no arrow to follow, the execution will stop and the status of the entire package
will be the same as the status of that last object: success or failure. In other words, if
you do not process execution errors, the package ends in error.
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Adding tools in a package

The most sophisticated of packages will leverage ODI tools. Outside of ODI tools, an
ODI package does not do much more than what can be done with stored procedures
in a database (except that thanks to the use of the graphical interface and KMs, you
should be much more efficient at getting the job done). ODI tools can be organized in
different categories: Changed Data Capture (CDC), Event Detection, Files, Internet,
Metadata, ODI Objects, Plugins, SAP, and utilities.

Changed Data Capture

CDC tools will be used to allow the package to wait for new data in CDC tables.
Other tools will force a refresh of the count of CDC tables (the journals) or investigate
the journal tables.

Event Detection

Beyond CDC, other events can be detected: flat files detection, new e-mails,
completion of other ODI scenarios, and so on, all very convenient for a more
advanced orchestration than basic scheduling.

Files

File operations will include detection of new files on the operating system, moving,
copying, deleting files, creating files (as a result of a SQL query or otherwise), zipping
and unzipping files, and splitting and concatenating XML files. These operations

will be very handy when file handling is a great part of the data integration process.
For instance, detect that new files are available, archive them once they have been
processed, and wait for more files to be available.

Internet

Often times, the data that must be processed has to be accessed remotely, or the
result of the data integration process has to be pushed to a remote location. Web
Services, FTP, SFTP, SCP, and e-mails can all be used to retrieve or send data.

[299]

www.it-ebooks.info


http://www.it-ebooks.info/

Creating Workflows — Packages and Load Plans

Metadata

Metadata tools are rarely used as is in packages. They are commonly used in
Reverse-engineering Knowledge Modules to import metadata from databases.

ODI Objects

These tools manipulate objects in the ODI repository (import, export, delete, and
regenerate scenarios). They can be very useful to automate lifecycle management.

Plugins
The plugins are typically custom-coded tools. If you decide to create your own tools,
they will appear in the Toolbox as Plugins.

SAP

One way to exchange data with SAP applications is to leverage IDocs files that are
close to an XML format. Dedicated tools are provided to communicate with SAP by
using actual XML files. The tools will translate XML to and from IDocs.

Utilities
A series of other tools are available to perform all sorts of operations: invoke

operating system commands, beep, invoke the data quality tool, ping the ODI
agent, purge the ODI logs, start a load plan or a scenario, and so on.

Adding tools to a package

When you click on the name of a tool in the toolbox, the mouse cursor will change
into a crossbeam. From then on every click in the package will add a new instance

of the tool. When you want to release the tool selection, click on the arrow cursor in
the package toolbar. The mouse cursor will return to the default arrow. If you end up
adding more instances of a tool than needed, click on the arrow cursor in the toolbar
and select the extra tools. You can then either right-click on the icon and select
Delete or hit the Delete key on your keyboard.

Using ODI Tools

When it is added to a package, each tool will display a grid where parameters can be
entered (in the General tab).
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=

Email Success

Properties

rGeneraI |/ Command |/ Advanced |/ IMemo |/'v'ersi0n rPrivileges
OdiSendMail -TO (Mandatory)

List of email addresses of the recipients, separated by commas.

Skep name

Email Success

Parameter Yalue

Mail Server mailseryer . mycompany .com
Fromm QDI@rmycampany, com

Ta [admin@rmycompanry.com]
e f1

BCr |

Subjach Successhul

Abtachment ]

Message Body Session =%.=odifef.getSession("SESS_NO" % > finished successfully,

The grid will help with a contextual list of possible values for each parameter. The
Command tab will display an API version of the same command. This API version can
be used in procedures when the technology for a given step is set to ODI Tools. You
can set and modify the parameters in either the General view, or the Command view.

Retry versus fail

Every step of a package can be defined so that in case of error the step is tried
again for a certain number of times before failing (or before going down the path

of a "red" arrow).

| Properties

Processing after success

Processing after Failure

r General r Cormmand r Advanced r Memna r Version r Privileges

Murber of attempts Time between attempts

| Execute Step

Log Steps in the Journal

|.0.Iways = |
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If you click on any of the steps, the properties window will have an Advanced tab.
In the Processing after failure portion of the window, you can enter the Number of
attempts and the Time between attempts (expressed in seconds) that you want to
wait before trying again.

This feature can be extremely useful if you know that one of your connections is
prone to failure when you are supposed to process the data. You can have ODI keep
trying to process during the expected downtime. If the downtime exceeds the normal
duration you can error out—and typically send a notification to some administrator.

Best practice: No infinite loop

You will quickly notice that it is easy —and convenient — to define loops into your
packages. One point to pay attention to though is as long as the package is running,
the same job generates new steps in the Operator logs and this job cannot be purged
until it is completed. For the sanity of your logs—and to make it possible for human
operators to understand what is happening —remember to never have an infinite
loop in your packages. Packages must finish eventually. What you can do though is
use the tool ODIStartScen and start the same scenario asynchronously (the scenario
is a compiled version of the package —more on this will be covered in the following
section). An asynchronous call means that you will fire up a new process and
continue. If this is your last step, the package finishes. If you start the scenario with
version "-1" you will always execute the latest version of that scenario.

Generating a scenario from a package

The scenario is the "compiled" version of the package. More accurately, it is a frozen
version of the package where the code has been pre-generated. Only the topology
information has not been defined, so that it can be updated based on the context
selected at execution time.
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To generate a scenario, right-click on the package name in the tree.

- I Load Datawarehouse (@ (02
=), _JFirst Folder

= H Packages
: & Load Customers
H- Interfaces Qpen
h:} Procedures Ve
H-F variables B Mew
-l Sequences Duplicate Selection
[j---% User Funckions x Delete Delete
-4 Knowledge Modules
[ #H Markers g Cut ik
- [ Metadata kMs LCopy trC

Export...
Export All Scenatios. ..

Execute

Add Marker »
2] Edit Mema

Locks b
Version ]

A scenario is made up of a name and a version. ODI will automatically increment
the scenario version with each scenario generation from the package. You can of
course modify the version number as needed: if ODI increments from 1.1 to 1.2
and you would rather increment to 2.0, you can definitely do so by overwriting
the version number.

If you want to regenerate a scenario and overwrite its previous definition, you have
to right-click on the scenario itself and select Regenerate Scenario. ODI will refuse to
overwrite a scenario with the same name and version number if you are generating
from the package name.

Load Plans

As we have seen so far, packages only handle serialized execution. Each step
executes after the previous one and before the next. Load Plans will bring additional
functionalities that will allow for more advanced orchestration of the processes.
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Serial and parallel steps

When a Load Plan is defined, the first operation is to define if steps will be executed
in sequence or in parallel. You can obviously mix and match serialized and parallel
branches as needed.

|| aadtustamersPlan * |

=3
Definition
Steps
Exceptions MtEDS Hi
Yariables R -
Privileges
Wersion

Flexfiglds o o

1 [ Paralel

step
[ & Serial - Customer Data
& Serial - Product Data
% Serial - Sales

ERERE

Enabled|Scenariofvariable

(@8 > @)

Restart

Restart from Failure

Restart all children

Restart from Failure
Restart from Failure

Restart From Failure

In the previous example, we will load our Customer data and our Product data in
parallel, since there is no dependency between these two sets. Each set can be made
of several steps that can be, in turn, executed in a serialized or parallel fashion.

You can see here that steps in each set are executed in sequence. When both sets
are completed, we then process our Sales data. This step is serialized because it is
dependent on both customer and product data.

Objects that can be used in a Load Plan

The following objects can be used in a Load Plan:

e Scenarios
e Interfaces

e Variables (in particular to use as decision points with a "case...when..." syntax)

These objects can be dragged from the Projects tree on the left directly into the Load
Plan to create a new step. However, whenever an object is added to a Load Plan,
what is added is a scenario generated from this object. If you add an Interface or a
Variable, ODI will automatically generate a scenario and add this scenario in the
Load Plan. This means that if you perform changes to the object after it has been
added to the Load Plan, you will have to either regenerate the scenario, or generate

a new version of the scenario and edit the version number in the load plan. One way
to limit the amount of edits is to use "-1" for the version number, so that the load plan
always uses the most current version of the scenarios.
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B

Definition PR

Steps I'\—“

Exceptions # |Steps Hierarchy |Enab|ed|Scenario,l'\-'ariable |Restart

Variables 0 (= $ root_step Restart From Failurd

Privieges 1 E}-H: Parallel Restart all children
) 2 . B B Serial - Customer Data Restart from Failurg

Yersion 3 L4081 COUNTRIES 1__COUNTRIES Version -1 Restart From new s

Fleields 4 2_REGIONS __REGIONS Yersion -1 [N restart From new s

®. Modify Run Scenario Step - Step. 1 of 1

Select scenario

Scenatio Mame: |2_REGION5 Wersion: D Qs

Step Name: |2_REGIONS |

To modify the version of a scenario that will be executed in a Load Plan, click on the
Load Plan step; a magnifying glass will appear. Click on the magnifying glass to edit
the version number.

You can also right-click on a step to modify its references: regenerate the scenario
that is currently used, or update the scenario version to the latest one that has
been generated.

Exception handling

Exception handling can be quite complex and there is a need to go beyond what

is offered by packages. The default behavior in a package is to restart a package
from the last point of failure. This is very good in a sequential execution, but when
processes start to invoke other processes and run in parallel, restarting a job gets to
be trickier. Do you want to restart from the point of failure, or to restart the entire
step? Or maybe the entire branch?

7__SALES Wersion 001 Reestart from new session
Restart From n 0l

Festart from Failed step
FLestart From Failed task

Load Plans allow you to specify for each step what the behavior must be in case of
an exception.
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In addition to choosing the restart point, you can also define ODI behavior in case of
error in each step.

10 = @ Sendl - oales || Festart from failare
o Restart: from

Ervienw

' SALES - Property Inspeckor %

= A / (68
Step Properties

=] Exception Handli

Restart Type: |Restart From new session

Timeout {5} |D

Exception Skep: |

Exception Behavior: |Run Exception and Raise

Advanced
Yariables

As shown in the previous screenshot, the properties panel lets you choose for each
step of the Load Plan an Exception Step to execute in case of failure. Raising an
exception (which would stop the process) can be set to Raise or Ignore. Raise will
stop the execution and report an error in the operator window.

Exception steps are defined in the Exceptions tab of the Load Plan.

I@L sadCustomersPlan * |

Definition =
Steps 4 L
Exceptions MS'ZEDS Hierarchy Enabled|Scenario/variable Restart
X 1 = A Restart fram Failure

Variables
Brivil z E}@ Case Yariable: HYDRO_QUEBEC_ SRC_S HYDRO_QUEBEC_ SRC_STG_TRG....

tivileges :

i 3 - When Yalue = 1

ersion : . . .

N 4 fen {@l Magic FIXIT4ME Wersion 1.1.0.4 Restart From new session
RIS 5 - wihen value > 1

Rather than simply error out and wait for the operator to take some action, you can
trigger all necessary actions immediately, whether you want to notify an operator or
start some-self correcting process in the form of an ODI scenario.
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Using Packages and Load Plans

Packages have a natural place in Load Plans: they can be used to define complex
operations that are executed in sequence and multiple packages can be executed
in parallel within a Load Plan.

Load Plans are "execution" objects. They can be created directly in the production
environment if needed. However, Load Plans can be invoked by packages with a
tool called OdiStartLoadPlan that is very similar to the tool used to start scenarios.

Summary

In this chapter, we have seen how to orchestrate processes in ODI, whether it is
with packages or Load Plans. Both approaches offer different sets of benefits, from
the sophistication of the processes in packages to the flexibility of the Load Plans.
By combining both, you will be able to orchestrate the most advanced deployments
for your data integration projects.
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Error Management

If only everything we developed and used worked perfectly each and every time!
Unfortunately in the real world the topic of error management—how to discover,
diagnose and correct errors —is a fundamental part of "business as usual" operations.
It's also one of those areas of knowledge and skill which constantly grows with
experience and familiarity with a product or system.

There are three main categories of errors and error management when it comes to
OD], namely:

Data errors: These occur when we encounter "bad" data during data
integration tasks. This subject area covers ODI's error tables, detecting
and diverting non-compliant records, and correcting and recycling error
records —essentially ODI's basic data quality capabilities and mechanisms.

Execution errors: These occur when one or more steps in an interface,
procedure, package, or scenario fail to complete successfully. We've already
spent some time looking at execution logs in Operator Navigator of ODI
Studio and seen the use of error paths in package orchestration flows, so
we'll only have a brief recap here.

Operational errors: These arise if one or more of the underlying platform-level
or infrastructure components encounter some kind of exception. This area
forms part of management and monitoring, especially locating and viewing
system component (for example, ODI Agent) log files and is primarily
described in a later chapter, although we'll cover a high-level overview here.

So it's the first category of error management listed previously that is the main focus
in this chapter. The major topics we'll cover are:

Detecting and diverting data errors in ODI

Correcting and recycling those data errors
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Managing data errors

Data errors in the context of ODI refer to records that do not conform to a set of keys,
constraints, references, and conditions that describe the values, patterns, uniqueness,
and relationships we require of that data. Examples in the context of an Order
Processing scenario include:

e An order where the customer ID is incorrect or missing

e An order where the customer ID exists and is correct, but the corresponding
customer record has an incorrect or missing reference to a sales person or
partner to whom we can pay commission as the source of the sale

What we're really dealing with here is a basic level of data quality enforcement.

Detecting and diverting data errors

The first step in managing errors of any kind is to identify when they arise and
isolate their effects. When dealing with data quality we typically want data that
does not comply with our quality rules to be temporarily diverted into some kind
of holding area (occasionally called an "error hospital") where corrections can be
applied before the amended data can be re-introduced into the main environment.
But first we need to detect the violations of our quality rules.

Data quality with ODI constraints

So how can we spot the data errors listed earlier? We would need to specify the
required quality characteristics of the data we integrate into a data mart by setting
ODI constraints on the target tables we populate. We would then detect and divert
the non-compliant records by making sure that an appropriate Check Knowledge
Module is specified in the interface performing the data integration and trigger its use
by setting the FLOW_CONTROL option of the Integration Knowledge Module to true.

If instead we simply add the constraints to the underlying database schema, what
would happen? Well, if we don't reverse-engineer those constraints into the ODI
models for the amended database tables, ODI would be unaware of the additional
data integrity requirements and would try to insert or update records into the
database tables which would trigger errors. Those errors raised would have been
database errors, which would cause the whole insert, update, or merge database
statement to fail. The only sensible steps for ODI to take when it receives a database
error are to halt its processing immediately and mark the accompanying session as
having failed.
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Remember that ODI performs set-based SQL operations which
*  either succeed or fail in their entirety, as opposed to the conventional
% approach of row-by-row processing where the same rule may be
e . ; . :
applied, but at the row level, allowing the appropriate action to be
taken, but in a slower overall way.

The key point is that even one "bad" column value in one record could stop the
whole set of data from being integrated into the desired target.

It's not often that you want one mistyped entry on an order to stop your complete
sales Order Processing system in its tracks. So by taking the approach of adding the
constraints into the ODI model for the corresponding tables, we enable ODI to detect
which of all the records being integrated don't comply with the quality rules, allow
all of the other records to continue to be processed normally, and only divert the
non-compliant records into some kind of error hospital.

Ideally we would want to have the quality rules applied directly in the database
and in OD], so that we still see the error handling behavior of ODI; but the data

is protected from corruption by other systems, applications, or direct access. This
can be achieved by adding the new constraints to the underlying tables and then
repeating the reverse-engineering process for ODI, making sure that the Existing
Datastores checkbox is selected in the Selective Reverse-Engineering tab to enable
incremental reverse-engineering.

Definition )
) \v| Selective Reverse-Engineering

Reverse Engineer
Selective Reverse-Engineeting |v| New Datastores  [v] Existing Datastores  [v] Objects to Reverse Engineer
Contral D
Journalizing Table Name Table Type
Journalized Tables [JcusTomER Table
Markers [ |PARTNER Table
o [ ]CREDITCARD Table

["]PrRODUCT Table
Memo [ ] INVENTORY Table
Wersion [ ]SALES_PERSON Table
Privileges [/PURCHASE_ORDER
FlexFields
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In our example, as seen in the preceding screenshot, we have selected the
PURCHASE_ORDER table to be reverse-engineered into the current data model.

Incremental reverse-engineering in ODI

Reverse-engineering in ODI is purely additive: if we were to drop
a column or constraint on the underlying table, this would not
be reflected in the ODI model of that table, so care must be taken

\l when taking this course of action. (The underlying reason for not

N dropping metadata information from a datastore is that such an

Q action might easily break interfaces which are currently referencing
the datastore in question. Therefore, deleting existing metadata
becomes a manual process.)

Furthermore, if a database object (constraint, index, and column) has
been renamed since the time when the datastore was first modeled,
then there is a potential for a "doubling" of metadata elements.

There may be circumstances where you cannot have the constraints defined both in
the database and in ODI. For example, you may not have the privileges to edit the
database metadata. This is where ODI has an advantage because ODI constraints
are defined at the metadata level, so in some circumstances ODI is able to impose a
higher level of quality on the data than the database itself.

There are three types of ODI constraints:

Keys correspond to primary keys, alternate keys, or indexes in the
ODI metadata.

References represent foreign keys which link two datastores together.

Conditions are business rules expressed in SQL which are used to
validate the data in the datastore. It is possible to set a specific error
message per condition. This error message will appear in the error
tables along with the invalid records.

ODI constraints are created at the datastore level in Designer Navigator as you can
see in the following screenshot.

=[] PURCHASE_ORDER
+- (1] Columns
I/ Filters

1_2_] Used ko f @@ New Key
(] Populate * New Reference
?“ Uses & New Condition

®-8-8-8-8
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Remember that adding new constraints in the ODI metadata will not impact the
underlying database. In case you would like to reflect the modifications you made in
ODI at the database level, it is possible to generate a Procedure containing the DDL
statements. This can be done from a model using the Generate DDL menu item.

ODI error table prefix

We saw how we could view the errors that had been diverted out of the integration
flow of the interface by right-clicking on the datastore in the Models accordion pane in
ODI Studio and selecting Control | Errors, but where are those errors actually held?

You may remember from previous chapters that when we set up the topology details
of a physical schema, there are some Work Table Prefix fields just below where the
schema names are specified.

Definition
eiai % physical Schema [Data Server: XE_on_local_as_ODITEMP]
Version Mame:
PviS0eS | o hema (Schema): DATAMART -
FlexFields .
Schema (Work Schema): ODITEMP -
[v] Default
Work Tables Prefix
Errars: E$_ Loading: lcs_ | Integration; [I$_ Temporary Indexes: |[X$_
Inurnalizinn elements nrefives

As you can see in the preceding screenshot, the prefix for the table that contains
errors is E$_ and it is the default prefix. Therefore if data errors are detected by

the CKM when loading a CUSTOMER table in our DATAMART physical data schema,
those errors will be diverted into a table called s _CUSTOMER located in the ODITEMP
schema since that's our chosen work schema name.

We can also see that these fields are not greyed out (unlike the automatically created
ODI schema name), so if we desired we could change these prefixes. Indeed, there
are some systems and programs that have problems accessing tables that include
characters such as $ in their names. So if we wanted to use one of these programs

or systems directly to read the error records from our error tables to correct those
errors, we would have to change the prefix to something else, such as ERrR_. The ODI
Knowledge Modules and ODI Studio environment pick up these prefixes internally
by using substitution methods, so changing a prefix should not normally damage
ODI's behavior.
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\ Be aware when changing prefixes, some databases have a
~ maximum length that can be used for table names. Do not use
Q excessively long prefixes or you may introduce unexpected
problems in ODI's operation.

Contents of an error table

ODI error tables have a structure that includes all the columns and definitions of

the corresponding data table with additional columns to record information such as
whether the error was detected during static or flow control ("S" or "F" error types),
the message associated with the error, the check date, the originating ODI object (the
interface or scenario that raised the error), constraint name and type (for example,
"FK" for a reference, "CK" for a condition), and the ODI session number that detected
the error.

This additional information is used by ODI to identify which error rows are candidates
for recycling when a specific interface or scenario is re-executed.

. Note that the structure of the 11g error tables is different from the
% 10g error tables, so existing error tables will need to be rebuilt to
o avoid 11g runtime failures. This can be done automatically using
the UPGRADE_ERROR_TABLE option of the 11g CKMs.

Using flow control and static control

So far we have seen how to use flow control —non-compliant records have been
diverted out of the integration flow before they ever reach the target datastore. As
an alternative (or supplement) to this, the IKM can be configured to have the CKM
perform a static check on the complete target table once the complete interface flow
has been integrated into the target.

-1 Target Properties

Distinct Fows: [

IEM Selector: |IKM Cracle Incremental Update -

Options:

Mame Value

IMSERT <default=:true

LPDATE <default=:true

COMMIT <default=:true

SYMC IR DELETE defaultz ke

FLOW _COMTROL <default=:true

RECYCLE_ERRORS true

STATIC_CONTROL <defaul:>:false

THOR G TE (a2 TN 3= )
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This is especially useful if the ODI constraints are more rigorous than those defined
on the underlying database and where a data change may break constraints for
existing data in the target table.

Say we have a table of employees with their employee IDs and a column that
identifies their manager via their manager's ID. If you have an update where an
employee's ID is changed (for whatever reason), their manager's ID may still be
valid. However, if they also managed a number of other people, their team members'
records would now have an invalid manager ID — despite the fact that those records
themselves weren't changed at all.

When used in this way, static control also creates entries in the corresponding error
table for the target of the interface. However, using flow control will mean that these
records are diverted before they reach the target table. Static control leaves the non-
compliant records in the target table and simply copies the record information into
the error table. This is because ODI cannot be sure of the origin of those records and
whether their removal will cause downstream errors or failures to other systems.

You can configure whether you want an individual constraint to be applied during
flow control and/ or static control by selecting checkboxes on the Control tab of
the definition of the constraint on a datastore. The following is a screenshot of the
Control tab of a constraint where you can see the two control checkboxes, namely,
Flow and Static.

2)StartPage | (J3PO_SOURCE_CHECK | =
Definition

Control Control

Marke

Arkers [V]Flow [w] Static
Memo
ersion Synchronous Control:
Privileges

e Rows niot satisfying condition: I:l o

FlexFields

The Synchronous Control section shown in the previous
screenshot allows ODI to simply count the number of records
that violate the chosen constraint (which is expressed in the form
~ of an SQL WHERE clause) when the tick is clicked. This kind of
check does not add records to the corresponding error table. It is
also valid to perform this kind of check for simple homogeneous
conditions such as evaluating the uniqueness of a new key, or the
number of records that fall outside a required value range.
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Using error thresholds

While we probably don't want to halt an entire data integration process due to one
piece of bad or missing data, we want to protect against flooding our error handling
system if we receive a set of particularly poor quality or corrupted data. This is
especially true if we're working with outside agencies and we have no control over
the generation or extraction of the data that we are required to integrate into a data
mart or data warehouse. For example, receiving a set of 90000 orders from a new
partner's website might seem to be a welcome sales boost on the surface, but if every
product ID in those orders is based on the partner's unique and proprietary coding
system rather than the scheme that we rely on in-house, then we'd most likely end
up with 90000 error records to deal with. It would probably be easiest and best in
the long run to reject the whole batch and firm up our service level terms with that
partner to specify which coding scheme must be used.

ODI allows us to guard against unusually poor quality source data by letting

us place thresholds on the maximum number (or percentage) of non-compliant
records it will divert into the error table before it places the whole interface
execution into a failed state and suspends the processing of the session. The
threshold value chosen for an interface is set in the Control tab of its definition,
the same place where the CKM for the interface is specified. When selecting a
threshold value, you may choose either a percentage or an absolute record count.
When a percentage is indicated, this value will get checked after the whole set

of conditions has been evaluated. However, when a specific number is specified,
then as soon as the total number of errors after each check exceeds the threshold,
execution is halted; a subtle but useful distinction when there is large volume of
data or a large number of checks to be performed.

As you can see in the following screenshot, the threshold value can be set using the
Maximum number of errors allowed field in the Controls panel of an interface.

2)startPage | ™ Load Bulk PURCHASE_ORDER | =)

Macdimurm number of errors allowed: | | [

COMPOMENT MAME: CKM Oracle

kM Selector: |CKM Oracle -
— | COMPOMENT YERSIOM: 11.1.2.14

Correcting and recycling data errors

We know that we can set the difference between good and error records by adding
constraints. We also know that we can apply these constraints and detect all the error
records by using flow and/or static control in an interface. We also know where all
the error records are stored. But what do we do about them?
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The process of rectifying incorrect or missing data will depend on numerous
factors, including:

e The "ownership" of the source data—if it comes from an outside agency, or
direct from user or citizen input, and do you have the "right" to change it

e The nature of the data error —if it's missing or partially corrupt such
as having one incorrect letter or digit), can it be found or inferred from
elsewhere, and so on

e  Whether the error is temporary

¢ Organizational policy —some organizations will have rules, some of which
may be legally imposed upon them, when dealing with data corrections

These points will hopefully make it clear that the mechanisms and process for
correcting errors form too wide a topic to be covered in this book. Indeed, this is one
of those issues for which there is no single correct answer.

There will also be occasions where an error is only temporary and doing nothing to
the error record is the correct policy. Say we process orders by integrating incoming
data at several points during the day, but we only integrate customer data once each
day at the start of operations. We're very likely to have orders arriving from new
customers where the customer data doesn't exist in the data mart. However, all we
have to do is wait until the next day, by which time the new customer data will have
been added and then re-process the order data without change.

This latter case can be handled automatically by ODI by configuring the RECYCLE_
ERRORS option of an IKM to TRUE —as it was in the screenshot of the IKM options
in the Using flow control and static control section. This simply signals to the IKM

to extract the data from previous runs of the interface out of the error table for the
interface target and re-insert it into the integration flow just before the flow control
checks are performed. If the constraints are passed successfully the second (or later)
time around, the data is integrated into the target without any further intervention.
Note however, if any of the data integrity checks fail again during the next
integration cycle, the offending data will once more be diverted into the error table.

This capability is also extremely useful when considering an overarching error
correction process when dealing with ODI: if we correct the individual data errors
in the error table (add missing fields, modify incorrect values, and so on) and have
error recycling enabled, then the corrected records will automatically be integrated
into the desired target on a subsequent run of the interface that originally detected
and diverted the errors in the first place.
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Generally speaking, it is not considered best practice to correct
\ data errors solely by effecting changes to the data contained in the
~ error tables without also attempting to get the source system(s)
Q that provided the original data to make similar corrections. To do
so will mean that the same non-compliant data could return and
create the same errors sometime in the future.

The actual error modification can be performed by an external system — the
important thing is that the error table is updated with those modifications.

There is an Oracle By Example tutorial available in the Fusion
Middleware section of the Oracle Learning Library called
"Creating an ODI Error Hospital that uses BPEL Human

N Workflow" (https://apex.oracle.com/pls/apex/£?p

5 =44785:24:3481539500422101::NO:24:P24 CONTENT

Q ID,P24 PREV PAGE:4350,29) which shows the use of Oracle
SOA Suite to orchestrate the correction and recycling of ODI
errors. Although this example was built using the 10g versions
of both Oracle SOA Suite and OD], the principles hold true for
the 11g versions of each product.

Recycling errors and ODI update keys

A short explanation of part of a mechanism used in ODI interfaces to uniquely
identify each and every record will add clarity here.

ODI and the IKM being used in an interface must be able to identify individual records
when integrating data into a target, for example to determine whether the record will
result in an insert of a new record or an update of an existing row in the target table.
This is achieved by making sure an update key exists for the target datastore.

By default, ODI extracts the update key information from the
primary key definition of the datastore in the ODI model (originally
_ reverse-engineered from the underlying database). If we want
% to add more columns to the update key we could alter the ODI
L metadata definition of the primary key constraint on the target
datastore. We can even ignore the primary key definition altogether
and choose a different update key or set of columns on the target
datastore properties sheet of the mapping tab of the interface.
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So when considering which records to re-insert into the integration flow, the IKM only
extracts records from the error table that were caused by a previous execution of the
same interface or scenario and also ensures that recycled error records do not clash with
(that is have the same update key as) incoming records from the source datastore.

Precedence is given to the source records over the error records —it would be
extremely annoying and somewhat confusing if you corrected the non-compliant
data in the source table, re-executed the interface, and yet the previous error data
continued to overwrite the newly corrected source data.

Managing execution errors

Execution errors can be categorized in a number of ways, but for the sake of
simplicity we'll use a simple matrix to divide between design-time and run-time
in one dimension, and anticipated versus unexpected in the other, to distinguish
between the tools and approaches that are most likely to be used in each
circumstance:

Error path in
ODI package or
scenario

Operator Navigator
in ODI Studio

Error path in
ODI package used ODI Console
to build scenario

Handling anticipated errors

If we can anticipate that an error might occur, such as a database server being offline
or unreachable, then we should be able to specify what should happen in the event
of such an error. We should build our systems (ODI packages, scenarios, or load
plans) to cope with this type of error.
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The mechanism to use for this in ODI is the error (KO —or "not OK") path in the
ODI Package editor. By using this technique we can send alerting e-mails, perform
automated investigation or mitigation activities, and so on.

An important point to remember is that if our post-error
processing completes successfully (for example, the alert mail
W\l ! . . . .

~ is correctly sent), then the session will be marked in the session
log as having completed successfully. If we want the session
to be marked as having failed, and this will depend on each
organization's operational policy, then we will have to force the
last step executed in a package (or its derived scenario) to fail.

Causing a deliberate benign error with OdiBeep

A "trick" frequently used to force a session to be marked as having failed is to use
the OdiBeep tool step as the last activity in an error path. This tool step, found in
the Utilities category in the Package editor, can take a sound file as a parameter
value (using a FILE= syntax) and would normally play that sound file on the host
executing the package or scenario.

However, if you deliberately specify an incorrect parameter on the Command tab
for the step, the step will fail on execution —with no other adverse effects on system
resources or data. It's probably best to rename the package step to reflect its intention.

rcuguaLa
(= Oracle Data Integrator Objects -
Fll — ok L)
(= Plugins | o 4
~ 5ap . Load Bulk PU%CH*O Send Success Mail
(= Utilities '
@ o5 Command
@ odiant
\ OdiBeep

| Properties

General | Command | Advanced | Memo | Version | Privieges |

—

-—'.--I —ok——
S

] . Send Enor Alet  Set Session Error

Text of your command &
OdiBeep causeErrar

Overview | Diagram

[320]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 11

Handling unexpected design-time errors
We've already used the Operator Navigator of ODI Studio and seen that when data

errors occur then the status indicator of an execution session is changed to show

a warning symbol. You may already have seen what happens when a full error is
encountered and the execution session fails:
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@ 4 - Integration - Lo
()5 - Integration - Lo
@6 - Integration - Lo
(@ 7 = Integration - Lo
(& - Integration - Lo
(9 - Contral - PURCE
(@) 10 - Control - PURC
(@ 11 - Control - PURC
(@ 12 - Control - PURC
{13 - Control - PURC
() 14 - Control - PURC
() 15 - Contral - PURC
{3 16 - Control - PURC
(@ 17 - Contral - PURC
& (@ 18 - Control - PUI}(Y

&

s

© Hierarchical Sessions

» Scheduling

© Scenarios B~
b Solutions 8-

@esigner | 6. [ | O (@startPage
o=

Definition
Code
Connection
Privileges

Orverview | ©
Log

{3 Session Task: Loading
) Session Task
Task Name: [ Status: [Error vl
Type:
|| Ignote Erors.
Order: Log Level:
=l Record Statistics
Mo, of Inserts: . No. of Updates:
Mo. of Deletes: No. of Errors:
Ho. of Rews:
= Extecution Statistics
Shark: _'. L 10 16:45:52 Erd: |
Duration (seconds): | Return Code: i
Message:

Caused By: java,sql. SQLException: Unexpected token: TO_DATE in statement [select
TO_DATE(XMLROLIST _ORDERDAY.ORDERDATE, 'DD-MON-¥Y")

C1_ORDER_DATE, ¥MLPOLIST_PURCHASEORDER.PRICE  C2_PRICE,
KMLPOLIST_PURCHASEORDER, ITEMTYPE C3_PRODUCT _TYPE,
KMLPOLIST_PURCHASEORDER, PRODUCTHANE C4_PRODUCT_MAME,

ODI-1227: Task SrcSet0 (Loading) Fails on the source XML connection XL Bulk PO File,

The previous screenshot shows a session that has failed. Drilling down into the

session steps and opening up the failed session step reveals that the cause is the use
of a To_DATE function on an XML source data server (that is the in-memory engine).
This is not altogether surprising because the mapping that uses this function should

have been marked to be executed on the staging area, not the source — the source

doesn't support this mapping syntax.
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More detailed error investigation in Operator
Navigator

What can you do if you have a less obvious error? The following screenshot shows
an Unexpected token error (caused because we purposely selected the QUANTITY
column twice):

Message:

QDI-1227: Task SrcSetd (Loading) Fails on the source ML connection XML Single PO File,

Caused By: java.sgl.SQLException: Unexpected kaken: QUANTITY in statement [select

AMLPO_PURCHASEORDER.FRICE C1_PRICE, AMLPO_PURCHASECQRDER. ITEMTYPE
C2_PRODUCT_TYPE, AMLPO_PURCHASEORDER. PRODUCTHAME C3_PRODUCT_MAME,

#MLPO_PURCHASEORDER.CCMUMBER.  C4_CC_NUMEER, EMLPO_PURCHASECRDER. CCTYPE
C5_0C_ISSUER, AMLPO_PURCHASEOQRDER. QUANTITY AMLPO _PURCHASEORDER, QUANTITY

Clicking on the Code tab for the step reveals the actual code that was executed.

2 )Start Page @Sessim Task: Loading 3]
Definition
Source Code
Code
Connection Query/Execution Plan
Privileges select
PURCHASEORDER.PRICE  C1_PRICE,
PURCHASEORDER.ITEMTYPE C2_PRODUCT_TYPE,
PURCHASEORDER. .PRODUCTMNAME C3_PRODUCT _NAME,
PURCHASEORDER. CCNUMBER C4_CC_MNUMBER,
PURCHASEORDER.CCTYPE CS_CC_ISSUER,
PURCHASEORDER. . QUANTITY PURCHASEORDER., QUANTITY Co_QUANTITY,
PURCHASEORDER.CUSTID C8_CUSTID,
PURCHASEORDER.ID C7_1D,
PURCHASEORDER.QUANTITY C9_QUANTITY
from ZMLPO PURCHASEORDER PURCHASEORDER
where (1=1)

Target Code

Query/Execution Plan

insert inko ODITEMP,C$_OPURCHASE_ORDER
{
C1_PRICE,
C2_PRODUCT_TYPE,
C3_PRODUCT_NAME,
C4_CC_NUMBER,
C5_CC_ISSUER,
Cé_QUANTITY,
C8_CUSTID,
C7.ID,
C9_QUANTITY

values

:C1_PRICE,
1C2_PRODUCT _TYPE,

Overview
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The original error message says the fault was detected on the source, so we know
to check the code for that section. Sure enough we seem to have inadvertently
dragged the PURCHASEORDER . QUANTITY column from our source datastore twice
onto our target because it has a double entry (C6_QUANTITY and C9_QUANTITY) in
the select statement.

That was an easy one to spot, but if something even more obscure occurs you can
take advantage of an additional ODI capability. If you click on the Query/Execution
Plan link you will see a SQL query window appear in which you can amend the
code and execute the query to drill down into the true cause of any error and how
to correct it.

B Requester !E E

7% Run SQL Code &3 @ Reset

select
PURCHASEORDER.PRICE C1_PRICE,
PURCHASEORDER.ITEMTYPE C2_PRODUCT_TYPE,

PURCHASEORDER.PRODUCTHNAME C3_PRODUCT_NAME,
PURCHASEORDER.CCHUMBER 4 _CC_MUMBER,
PURCHASEORDER.CCTYPE C5_CC_IS5UER,
PURCHASEORDER.QUANTITY PURCHASEORDER.QUANTITY Co_QUARNTITY,
PURCHASEORDER.CUSTID C5_CUSTID,
PURCHASEQRDER.ID C7_ID,

1« -« = - + — v X L = ha

Preparing connection...
Unable to build execution plan.
Done

| Close

The execution plan cannot be built for the example query because there's a syntax
error —which we already knew! If we were to remove the second reference to the
PURCHASEORDER . QUANTITY column and click on Run SQL Code then we would see
the returned records in the middle section of this dialog.

R Some errors can be detected even before execution by using the
~ new ODI 11g Simulation feature in the ODI Studio. This feature
Q sequentially generates all of the SQL statements that would be
used during an actual execution of the specified interface.
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If the error is a simple one to rectify in the SQL code (such as the one here) then you
can change the code to be executed directly on the Code tab, save the session, and
then restart the session (right-click on the session and choose Restart). Note that this
should only be done during design-time unit testing as only the code in that specific
session instance is changed.

JDesigner | £ |’|{l ] (=) (2)start Page @Sessim Task: Loading =
@ ¥ @él S :J| sﬂ' Definition
Source Code
Session List Code
& pate Connection Query/[Execution Plan
48} Physical Agent Privileges select
5-0p sessions PURCHASEORDER.PRICE  C1_PRICE,
_g Stat PURCHASEORDER.ITEMTYPE C2_PRODUCT_TYPE,
G Stelus PURCHASEORDER.PRODUCTNAME C3_PRODUCT _NAME,
17 Keywords PURCHASEORDER.CCHNUMBER C4_CC_NUMBER,
?,&Usel PLRCHASEORDER c R
L@ tecatns
=R |46100 - Load Single PURGIIN PORCHASEORDER. CUSTID 5_CUSTID,

PURCHASEORDER.ID C7_ID,

i ;‘: 1
5 Variables Open PURCHASEORDER.QUANTITY CO_QUANTITY
= €31-LloadSingle PUR  view ¥MLPO.PURCHASEORDER PURCHASEORDER

+-€D 1 - Loading - 5 (1=1)

@2 - Loading - 51 3K Delete Delete
@ 3 - Loading - 51

(8 4 - Integration

oE - E

(W 6 - Integration = g de
W 7 - Tnitearation - T

This approach generally works best if no other sessions have been run since the
failure occurred. If the queries or session to be restarted rely on temporary tables that
have been created in the early part of the scenario or interface execution, they will
need to exist in the state when the failure occurred for the restart to work correctly.

Although ODI provides this built-in SQL window, some external
SQL tools like SQL*Plus provide better diagnostic messages — often

M highlighting the exact character position where a syntax error is
found, so a good old cut and paste between tools is a not infrequent
practice. Note that a cut and paste is not always possible without
some additional editing since the source code at this point may
contain some special characters or ODI variables.

Handling unexpected runtime errors

ODI Console, new with ODI 11g, is the tool that is the primary aid for diagnostics
during runtime. ODI Console is a web-based application and it needs to be deployed
to WebLogic Server in order to run. It can be accessed directly or via the Fusion
Middleware Control element of Oracle Enterprise Manager that forms part of the
Java EE installation of ODI 11g.
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a1

Q

ODI Console is discussed in more depth in the next chapter, but
it is useful here to see that it gives a similar view of the session
execution log as the Operator Navigator in ODI Studio —albeit
without the ability to use the SQL/Execution window or to alter
session code (we're talking about a runtime environment here).

The drill-down is a little different from the Operator Navigator in that you highlight

and view the parent session.

ORACLE' Oracle Data Integrat

Explorer

Browse Management

Rk @

I> {5 Scemarios
W 3 Sessions
v @ All Sessions
I% Load Bulk PURCHASE_ORDER.
E’? Load CREDITCARD - 7100
[EF Load PARTNER - 8100
[EF Load single PURCHASE_ORDEI
[EF Load Single PURCHASE_ORDEI
@ Update Bad CREDITCARD - 81
|[Cg Session Folders
L= LE& Design Time
L= ﬂ Topology

Then in the right-hand pane you scroll towards the bottom and click on the link on

the desired session step.

|7 Load CREDITCARD Details

v|Record Statistics

No. of Inserts 35
No. of Updates 0
No. of Deletes 0

No. of Errors 4

No. of Rows 123

v Relationships

% Session Steps Q Children Sessions # Session Variables

Status |step Name |step Type |start Date [puration (s)

Load CREDITCARD Interface Monday, 2 August... 7
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This in turn will show a list of each of the session step tasks (scroll to the
bottom again).

i, Session Step Detail

Resource Name CREDITCARD Al
Logical Schema ORACLE_DATAMART

v|Relationships

i¢% Session Tasks
Status iTask Type Object |Name Start Date
3 Loading SrcSet0 Drop work table Monday, 2 August. &
@ Loading SrcSetd Create work table  Monday, 2 August.
V] Loading SrcSetd Load data Monday, 2 August.
V] Loading SrcSetd Drop work table Monday, 2 August.
@ Integration Load CREDITCARD Drop flow table Monday, 2 August.
@ Integration Load CREDITCARD Create flow table IS Monday, 2 August.
@ Control CREDITCARD create check table  Monday, 2 August.
V] Integration Load CREDITCARD Insert flow into IS ... Monday, 2 August.
7] Control CREDITCARD delete previous ch... Monday, 2 August,
Integration Load CREDITCARD Create Index on fl... Monday, 2 August.
Integration Load CREDITCARD  Analyze integratio... Monday, 2 August.
¥ Integration Load CREDITCARD Flag rows for update Monday, 2 August, =
= i PR sy o S S O PR TR VAN
‘I | i _rJ
> s
4 =

ODI Console also allows you to restart failed sessions. This is most likely to be of
use when there has been some kind of temporary outage of a key source or target
resource. In these situations a simple restart of the session will succeed, but it must
be used with care in a production environment to ensure that unexpected results
are not seen as a consequence. A session restart will most likely be subject to an
organization's operational policies.

Handling operational errors

This category of error handling is covered in the next chapter, which is on management
and monitoring. It involves the use of Fusion Middleware Control with the ODI

plugin that is part of the Java EE installation components for ODI 11g. This allows the
monitoring of ODI execution agents (both standalone and WebLogic-hosted) and also
the availability of both Master and Work repositories. There is also a facility to view
the log files for the various ODI platform components.

So rather than repeat ourselves, we'll leave further discussion of this topic to the
next chapter.
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Summary

In this chapter we've discussed two of the three main categories of error
handling, namely, data errors and execution errors.

We saw that handling data errors forms part of a data quality policy and
that rules governing data quality can be imposed through the use of ODI
constraints, a Check Knowledge Module, and either Flow or Static Control
(or indeed, both).

We also walked through the use of error recycling to demonstrate some
of the capabilities of ODI 11¢ that can assist in this area of activity.

We also took a quick look at some of the design-time error diagnostic
capabilities of ODI that can come in very useful during unit testing in
an iterative development process.
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Managing and Monitoring
ODI Components

As we have seen throughout the book, Oracle Data Integrator is a robust and
comprehensive platform for satisfying your data integration and data orchestration
business and technical requirements. We will now turn our focus to ODI's
management and monitoring capabilities — providing enterprise-ready task
automation and rich visibility into your data and metadata.

The concepts and tasks covered in this chapter have three learning goals:

e Demonstrate the benefits and features of the built-in ODI Scheduler to
manage and automate scenario execution

¢ Examine the capabilities and value of the Enterprise Manager Fusion
Middleware Control Console integration for gaining visibility into the
runtime infrastructure health of our data integration solution as well as
key operational statistics

o Test drive the ODI Console web application which provides Data Lineage
capabilities in addition to the ability to perform key functions of the thick
client ODI Studio

Scheduling with Oracle Data Integrator

In this section, we illustrate by example how the out of the box ODI Scheduler

user interface manages which scenarios are run at what scheduled time. ODI also
provides a way to monitor the list of scenarios scheduled to run in the future.
Schedule definitions support both simple (one time) and repetitive executions of a
scenario. But you may ask, "What if my company has standardized on a third-party
scheduling solution for automating tasks within my environment?"
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http://www.it-ebooks.info/

Managing and Monitoring ODI Components

Not to worry, we conclude this section with a discussion of options available
for seamless integration of existing Scheduler solutions with ODI to satisfy the
requirement of executing Scenarios or Load Plans on a scheduled basis.

Overview

Oracle Data Integrator satisfies the need for reliable and repeatable operations
processes by providing an out of the box user interface for schedule management
and automated execution of Scenarios or Load Plans. In addition, operations
personnel are not locked into using the ODI Scheduler user interface for scheduling
ODI tasks. ODI provides various facilities to enable third-party scheduling solutions
to schedule and execute ODI tasks. ODI has a decoupled Scheduler architecture,
separating scheduling data (Work Repository), schedule execution (Agent) and

a programmable interface (web services, command line, and Java API) allowing
third-party Schedulers to manage ODI runtime task execution.

The following figure illustrates the ODI Scheduler architecture:

User |
Interface | Work
Repository

B Scheduling
4 DEV / OracleDIAgent

¥ DEV / OracleDIAgent
> Agent
WebServices

(Schedule) Execute Scheduled Tasks

Schedule Data

Master

Repository

Before we illustrate the creation of scheduled tasks, it is important to understand
what items can and cannot be scheduled as well as where schedule management
resides within the user interface.

e  When execution of ODI tasks are triggered outside the ODI Studio client
software, what the Agent executes is an ODI Scenario or a Load Plan

e Unlike ODI 10g where there were separate agent types for schedule and
non-schedule agents, ODI 11¢ has one and only one type of Agent—and
it just happens to be able to schedule tasks
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As project teams develop and validate ODI interfaces and packages during the
development lifecycle, executable versions called scenarios are produced for release
into production. The following ODI objects can be converted into a Scenario:

e Interface
e DPackage
e Procedure

e Variable

Load Plans are executable objects in ODI which help users orchestrate the execution
of Scenarios, they were introduced in ODI 11.1.1.5.0. Load Plan steps can be executed
in parallel or sequentially.

The best practice for a production Work repository is that only Scenarios or Load
Plans are present, keeping the originating source objects only in pre-production
Work repositories. The benefits of following this best practice process are:

¢ Eliminates changes/enhancements being made directly in production.
ODI Studio does not show an interface mapping for an ODI interface or
diagram for a package data workflow when opening a Scenario. Changes
to the interface/package/procedure/variable must be made in another
Work repository where the non-runtime only equivalents are present.

e Encourages the use of multiple environments during a data integration
project lifecycle. To make a change to the runtime behavior of the Scenario
in production, the change must be made in another environment that has
more than just runtime versions deployed to the Work repository.

Automating Scenario generation

You may be asking yourself "Do I have to generate a scenario one
at a time for each scenario I need in the production environment?"
The good news is that the answer is no!

M ODI provides a tool for automating the generation of scenarios
called OdiGenerateAllScen. Additional information on
Q using OdiGenerateAllScen can be found in the ODI product
documentation at http://docs.oracle.com/cd/E23943 01/
integrate.1111/e12643/appendix_a.htm#CEGFHFIE.

It is also possible to generate or regenerate Scenarios using the
Scenario generation wizard in ODI Studio at the Project or Folder
levels within Designer.
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lllustrating the schedule management user interface

To jumpstart your understanding of the ODI scheduling capabilities, we will illustrate
an implementation of a commonly seen data integration scheduling requirement.

Creating a scheduled execution that will execute exactly
once

In this illustration, an "exactly once" requirement is configured. The configuration
maps to a one-time data load. In this example, we use the Load Sales Person interface
we created in Chapter 7, Working with Microsoft SQL Server.

1. We create the Load Sales Person scenario from the Load Sales Person
interface in Designer. We right click on the interface name and select
Generate Scenario. We enter LOAD SALES PERSON AS SCENARIO as the
scenario name and press OK.

2. Then we expand the tree control for the Load Sales Person interface. We see
a node for Scenarios under Load Sales Person. We verify that an entry exists
for LOAD_SALES_PERSON_AS_SCENARIO Version 001 and expand the
tree control for that entry.

3. We select and right click on the Scheduling node and select New Scheduling.

-1 Load Sales Person
=-E9 Scenarios
. & FIL0AD_SALES_PERSOMN_AS_SCENARIO Version 001
: - B Variables

1‘@:] Executions

- Srbadulica

-E] Mew Scheduling

J?‘_ Used in

4. In the Definition tab, we make the following selections:
°  Context: Global

Agent: OracleDIAgent

°  Under the Status region of the finger tab dialog, we make the
following modification:

e Active: Selected

°  Under the Executions region of the finger tab dialog, we specify the
following parameters:

e Simple: Selected
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e Date: We select today's date
e Time: We select a time within a few minutes of the present
time

5. We select the Execution Cycle tab. Under the Repetition region, we select
the None (Execute Once) radio button. No changes need to be made to the
Constraints region of the dialog.

Creating a repeating scheduled execution

Many times to create a repeating schedule. The maximum
number of repetitions as well as the maximum cycle
duration can be specified in this panel

.Q Under the Execution Cycle finger tab, we can also check

6. We click on the save icon in the Designer Navigator icon toolbar and verify
that a new scheduled entry appears under the Scheduling node of the
LOAD_SALES PERSON_AS_SCENARIO Version 001 scenario.

EI----U % Load Sales Person
= Scenarios
. &-EH10AD_SALES_PERSON_AS_SCENARIO Yersion 01
: G- By variables
tﬁ':] Executions
=5 Scheduiing
(B3 GLOBAL [ OracleDlagent

7. The schedule entry has been defined for the scenario, but is not yet visible to
the OracleDIAgent agent. Schedule changes do not take effect immediately.
After creating a schedule in ODI Studio, agents have their runtime schedule
list updated during one of two events:

° Arestart of the agent (stopping/starting the agent)
° The agent receives an update schedule request
8. We switch to Topology by selecting the Topology tab. We expand the
Physical Architecture accordion view. Under Agents, we select and

right-click on the OracleDIAgent agent, selecting Update Schedule on
the pop-up menu.
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9. A pop-up dialog appears. We click on the Select All Work Repositories
checkbox and press the OK button. An Information dialog appears stating
that the Schedule update is complete. Click on OK.

Quiz
True/False

If you want to stop a scenario execution scheduled for daily
executions from executing a second time, one way to do that is
stopping and restarting the ODI agent.

Answer: False. While daily execution of the scenario would

not take place while the agent is stopped, all previously defined

schedules within the valid start and stop times will be reloaded

into the Agent and executed for valid scheduled times occurring
M after the restart of the Agent. An appropriate way to stop

execution for a particular scenario that has one or more future

Q executions scheduled would be to open the schedule nodes

for that scenario and set them to inactive (Status region of the

Definition tab). A red indicator is present on a schedule node

that is presently set to inactive:

HH Scenarios

- A3 LOAD_AND_REFRESH_CREDIT_CARDS
I‘E'L?? Yariables
- ----- t:ﬁj Executions
B-tj acheduling

------- SEDEV f CracleDIfgent

J?‘_Useclin I}
J?‘_Used by

Using third-party schedulers

Situations can arise where using the built-in ODI 11¢ Scheduler is not an option
(company-specific scheduling corporate standard or architecture directive). The
ability of ODI to integrate with third-party schedulers is a known, understood, and
addressed requirement. An external scheduler can use a command-line command or
a web service interface to accomplish the task of executing a Scenario or a Load Plan.

Chapter 21, Running Integration Processes of the ODI Documentation describes in
detail the use of a command line.
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Boosting your productivity: Tips for entering remote scenario
execution field names

Context: You may be tempted to enter the Name: of the
execution Context in the *Context field. But the Context name
shown in Topology Navigator is an alias for the Context code.
The web service wants the Context code, which may not be
the same as the text you entered for the Name: field when
creating the Context in Topology Navigator. If you see a remote
execution error stating invalid execution Context, go into
Topology Navigator, expand the Context accordion view and
open and view the Context in question. The field below the

M Name: field is the Code: field —make sure you enter the string
matching the Context Code and not the Context Name. While

Q they are usually the same, they do not have to be and has been

observed as a source of execution errors.

Session Name: If an error message appears stating that the
ScenarioName is the cause of the error (not found in Work
repository), check for the correct use of the " " character rather
than a blank character.

Scenario Version: If you get an error stating that the version
does not exist in the Work repository, enter a three digit number
rather than truncating leading zeros, that is, 001 rather than 1.
The alternate entries of 1, 01, and 0001, all result in an error.

OdiUser: Do not confuse the Fusion Middleware Control
Console userid with the OdiUser.

Fusion Middleware Console Control

Management and monitoring capabilities are required for virtually all enterprise
class software projects. In addition, audit requirements have become increasingly
important to businesses of all sizes.

ODI addresses management and monitoring requirements through integration with
Enterprise Manager Fusion Middleware Control Console (FMCC). The FMCC
provides current visibility into the health and key performance and activity metrics
for the ODI Agent, Master and Work repositories and integration with the ODI
Console web application.
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Taking a hands-on approach to the FMCC, the following FMCC features and
capabilities are illustrated in this section:

o [Illustrate how to launch and access the diverse and rich management and
monitoring capabilities for an ODI domain

e Examine reports on the health, key performance, and activity metrics of the
ODI runtime agent(s)

e Define once, control, and reconfigure anywhere

e Examine the ODI log files visibility and management within the FMCC

Launching and accessing the FMCC

The default landing page of the FMCC application can be accessed by entering
the URL http://<WebLogic Hostnames:port/emin a web browser. The FMCC
landing page can be used to quickly identify the health status (up/down) of the
Application Deployments (including the ODI JEE agent), WebLogic domain, and
ODl infrastructure. In the tree view navigation on the left, under Application
Deployments, is a selectable link for oraclediagent—the deployed agent
application on WebLogic. When selected, the Agent page shows everything you
want to know about the JEE Agent runtime health, activity metrics, and published
web services from the Agent (Odilnvoke) as well as a convenient ability to
generate test web service invocations to Odilnvoke. More importantly the ODI
infrastructure components are listed under the ODI folder including Master
Repository under ODI with links to access the Work repositories and the various
standalone or JEE agents deployed.

Domain

The named Domain page appears after clicking on the named domain entry under
the WebLogic Domain folder in the Fusion Middleware region of the FMCC
landing screen. Immediate and easy to locate information on the health of the admin
server and core performance metrics are provided as well as information on Clusters
and Application Deployments.

Administrative tasks available on the Domain page are available by selecting the
WebLogic Domain menubar button located at the top left. Administrative tasks that
can be performed in the FMCC web application directly from the Weblogic Domain
drop-down in the upper left of the domain page include:

e Starting up or shutting down the Domain

e DPort usage summary
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e The ability to deploy/undeploy/redeploy an application

e Maintain security credentials/ policies/roles

e Maintain JDBC sources

The percent of uptime, current status, and listen port of the WebLogic admin server

are readily apparent.

It is possible to drill down on an ODI JEE agent deployment by clicking on its link
(such as oraclediagent by default) under Application Deployments and take a look
at the information and actions available when using FMCC to monitor and manage

an agent.

ORACILE’ Enterprise Manager Fusion Middleware Gentrol 11g
EfiFarm~ | & Topology

¢ oraclediagent®
% Application Deployment

ST VSl MUt B Guu e,

Deployed On  AdminServer

Servlets and 15Ps ElBs

BeansinUse 0
Bean Accesses (per minuts) 0.00
Bean Access Successes (%) 0.00
Bean Transaction Commits {per minute) 0.00
Bean Transaction Rollbacks (per minute) 0.00
Bean Transaction Timeouts (per minute) 0,00
Bean Transaction Commits (%) 0.00

Active Sessions 0
Request Processing Time (ms) 39
Reguests (per minute) 1.14

Work Manager

Requests (per minute) 1.14
Pending Requests 0

E| Web Modules

E Entry Points B

Mame Test Point
oraclediagent http: fflocalhost: 18001 oradediagent

Web Services

Service Mame Fort Test
Odilnvoke OdilnvokeRequestSOAP 11portd

Setup» Helpw L

Logged in as weblogic|Haost lo:

Page Refrashed Oct 27, 2010 8:57:35 FM F|

E Response and Load By
60
40
& M_/’
0 18

S S W AN A e o VAV S S SV S

o0s
04
0o

[l ] B35
10:03PM 10:05 10:07 10:09 10:11 10113 10:15 1017
October 27 2010

==Request Processing Time (ms) ==Requests (per minute)

Table View

Agent

The Agent is at the heart of the ODI architecture, playing the key roles of a maestro
and data movement conductor between data sources and targets and finishing

the ODI code generation. While the ODI Agent is not a CPU intensive process,
availability, network latency between the agent, sources and target, systems, as
well as reasonable system and agent load volumes, are critical to success.

Of immediate interest on the deployed JEE agent page are Requests (per minute),
Request Processing Time (ms), and available Web Services (Odilnvoke) with an
accompanying Test button to test the web service.
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Starting and stopping

In addition, the user has control to Start Up and Shut Down the Agent by
selecting the Application Deployment drop-down in the upper left section
and selecting Control.

ORACLE Enterprise Manager Fusion Middleware Control
EfiFarm~ | & Topology

1t oraclediagent®
% Application Deployment «

Home 1 AL S @M e IS,
Control |} ¥ Start Up
Logs » Shut Down... Bel

Performance summary

To display a graphical view of the Agent performance summary statistics
by time, select Application Deployment under oraclediagent, and select
Performance Summary.

Performance Summary @
Past 15 minutes 15 minutes 7 Slider E‘E})
E[! il
View = Overlay = Shaow Metric Palette |
Active
u Sessions
o
S0
40
a0 Request
M Processing
20 Time (ms)
10
o
15
10 MM\/\WV o Fectests (per
0s minute)
oo 08:43 PM 08:45 0547 08:48 08:51 08:53 08:55 08:57
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The duration of the Performance Summary graph can be increased or decreased by
selecting the - / + zoom symbols at the upper right.

Log file visibility and aggregation

ODI Operator can have both real-time and historical consolidated views on multiple
log files of interest by using the Fusion Middleware Control Console. The new
consolidated log file viewer can access any deployed JEE Agent web application,
WebLogic Server, ODI Console web application, and the FMCC web application log
itself among others. This consolidated log view can help troubleshoot issues easily.

Visibility

When viewing the Weblogic Domain or AdminServer entries, the user can view
and search log messages by selecting the Logs | View Log Messages entry from the
WebLogic Application Server drop down at the top left of the screen. Additional and
more comprehensive searches can also be performed by selecting Broaden Target
Scope which provides the ability to view, search, and export resulting log file search
result messages to a file. Selecting Broaden Target Scope provides a navigation
entry point for consolidated log file viewing and searching across the hierarchies of
manageable assets in the left hand tree view. Consolidated logs can also be viewed
by selecting the Farm drop down and selecting Logs | View Log Messages.

ORACLE Enterprise Manager Fusion Middleware Control 11g
EFarm~ | | & Topology
Home |

Logs >| View Log Messages {}J

Create/Delete Components

Monitoring Credentials

Refresh Farm WUp(5)

General Information
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Aggregation
When selecting the Farm | View Log Messages, or selecting Broaden Target Scope
from another view log file page within FMCC, the configurable search log page user

interface is presented with a complete set of files to choose from when performing
your search.

ORACLE Enterprise Manager Fusion Middleware Control 11g
Eﬁ Farm &4 Topology
Farm_odillg_domain®

(i) Information
First 1,000 messages that matched the search criteria have been displayed. Refine the search criteriz or export messages,

Log Messages
= Search

Iected Targets (7)

DateRaNGS [Time nterval [g]  StartDate [10/27/10 9:45PM |l EndDate |10/28/10 10:45PM |13
#Message Types W Incident Error W) Errar [ Warning W) Notification [ Trace W Unknown

N Message I contains = I

l'\g} Search Add Fields
View v  Show |Messages v| View Related Messages |« | | Export Messages to File |«
Time T !Fles;age Message ID Message
ML 24y LUIY LU JTIFINI FL TR e LT LLL S HYTHL W AUCLLAYTI L SO0 UTU SESSIUNT LVHALY_HINL R Rl

Oct 27, 2010 10:53:50 PMPDT  Motific,., CQDI-1101 Agent OracleDlagent successfully completed session LOAD
Oct 27, 2010 10:54:06 PM PDT Motific... ODI-1125 Agent OracleDIAgent started session LOAD_AND_REFRESH
Oct 27, 2010 10:54:07 PFMPDT  Motific... QDI-1101 Agent OracleDIAgent successfully completed session LOAD |
Oct 27, 2010 10:54:36 PM PDT Motific... QDI-1125 Agent OracleDIAgent started session LOAD_AND_REFRESH
Qct 27, 2010 10:54:37PMPDT  Motific,.. QDI-1101 Agent OracleDIAgent successfully completed session LOAD_
Oct 27, 2010 10:54:50 PM PDT Motific... ©ODI-1125 Agent OracleDIAgent started session LOAD _SALES_PERSON
Oct 27, 2010 10:54:51PM POT Motific... ©ODI-1125 Agent CracleDIAgent started session LOAD_AMD_REFRESH
QOct 27, 2010 10:54:51PMPDT  Motific... QDI-1101 Agent OracleDIAgent successfully completed session LOAD_
<

When pressing the Search button, the default logging configuration is executed
for targets.
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The ability to aggregate searches across many Target Log Files greatly improves the
ODI users' productivity. Not only is the expansion of the Selected Targets useful for
ensuring the proper entries are selected, the expanded dialog also has a much greater
utility by itself. Here we have a well known landing pad for viewing the list of
locations on disk for all of the ODI relevant Selected Targets on a given installation.
Entire log files can also be viewed within FMCC.

Repository visibility

The FMCC also provides valuable and productive visibility into the data within the
ODI Master and Work repositories. From the health of deployed agents to Session
statistics, the FMCC frees ODI users from having to create custom one-off solutions
for monitoring the health of their agents and having to bring up ODI Studio and
Operator Navigator to view the results of a Session. The FMCC provides visibility
into key physical assets of the ODI solution— the agents. In addition, given an agent,
users can now view Load Plans executions and Session summary information.

Session statistics

Summary and detailed Session statistics are available in the FMCC. In addition, a
well thought out capability for searching the contents of Session history is available.
To get to the Session statistics search dialog, follow the given steps:

1. Select MASTER REPOSITORY under the Farm ODI folder:

% Farm - 4% Topology

-
=1 §§ Farm_odi11g_domain
El [ Application Deployments
£3 Internal Applications
% oraclediagent (AdminServer)
E £3 webLogic Domain
=] E;E odillg_domain
& AdminServer
B B3 oot
=] @ odiconsole (AdminServer)
El [§] IMASTER REPOSITORY[] Sc/:
QOraceDIAgent {AdminServer)

2. From the Master Repository drop-down, select Search Sessions
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3. Enter your search criteria and press Search or simply press Search to
see all the Session history.

£ Topalogy

%Farm -

Master Repository »

Session Name

“Work Repository

User Name

Origin

El Sessions

Session Execution
Number Agent

4702003
4701003
4700003
4692003
4693003
4697003
4695003
4595003
4694003
4693003
4692003
4691003

=ISearch Sessions (@)

Execution Agent [OrackeDlAgent =

OradeDIA...
OradeDIA. ..
OracleDIA. ..
OradeDIA...
OracleDIA. ..
OradeDIA...
OracleDIA. ..
OradleDIA. ..
OradeDIA...
OradeDIA. ..
OradeDIA...
OradeDIA. ..

Context I,.-J\” vI

Session Name

LOAD_SAL...

LOAD_AND...
LOAD_AMD...

LOAD_SAL...

LOAD_AND...
LOAD_AND. ..
LOAD_AND...
LOAD_AMD...

LOAD_SAL...

LOAD_AND...
LOAD_AND. ..
LOAD_AND...

Context
DEV
DEV
DEV
DEV
DEV
DEV
DEV
DEV
DEV
DEV
DEV
DEV

Status

ORACLE Enterprise Manager Fusion Middleware Control 11g

MASTER REPOSITORY[jdbc/ odiMasterRepository] @

Dane =

Message

Keywords

Begin Date
End Date

&g

Session Number

User Name

SUPERVISOR
SUPERVISOR
SUPERVISOR
SUPERVISOR
SUPERVISOR
SUPERVISOR
SUPERVISOR
SUPERVISOR
SUPERVISOR
SUPERVISOR
SUPERVISOR
SUPERVISOR

Origin Status Message Keywords

LOAD_SALES_PE...
LOAD_AND_REF...
LOAD_AND_REF...
LOAD_SALES_PE...
LOAD_AND_REF...
LOAD_AND_REF...
LOAD_AND_REF...
LOAD_AND_REF...
LOAD_SALES_PE...
LOAD_AND_REF...
LOAD_AND_REF...
LOAD_AND_REF...

REHHEHBHBHEE

Begin Date

Oct 27, 2010 11:5422 ..,
Oct 27, 2010 11:53:35 ...
Oct 27, 2010 11:53:03 ...
Oct 27, 2010 11:52:51 ...
Oct 27, 2010 11:52:46 ...
Oct 27, 2010 11:52:18 ...
Oct 27, 2010 11:51:58 ...
Oct 27, 2010 11:51:32 ...
Oct 27, 2010 11:51:21 ..,
Oct 27, 2010 11:51:12....
Oct 27, 2010 11:50:46 ...
Oct 27, 2010 11:50:27 ...

£ End Date

Setup~ Help= Log

Logged in as weblogic|Host local

Pzge Refreshed Oct 28, 2010 12:27:51 AM PD]

Search || Rese

Duration

Oct 27,
Oct 27,
Oct 27,
Oct 27,
Qct 27,
Oct 27,
Qct 27,
Oct 27,
Oct 27,
Oct 27,
Oct 27,
Oct 27,

2010 11:54:23 ...
2010 11:53:38 ...
2010 11:53:05 ...
2010 11:52:53 ...
2010 11:52:48 ...
2010 11:52:20 ...
2010 11:52:00 ...
2010 11:51:33 ...
2010 11:51:22 ..,
2010 11:51:18 ...
2010 11:50:48 ...
2010 11:50:28 ...

[ A TR VR CRR VRN CR RN N

To view the details of a session record, click on the specific session number in the
first column (Session Number) and the session details appear.

Oracle Data Integrator Console

Oracle Data Integrator Console provides remote management capabilities of key
ODI components and objects. But ODI Console goes beyond the functionality
offered in ODI Studio in two important areas: Data Lineage and Flow Map.
Taking a hands-on approach to the FMCC, the following ODI Console features
and capabilities are illustrated in this section:

e How to launch and access ODI Console

e Data Lineage

e Flow Maps
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Launching and accessing ODI Console

The ODI Console web application is deployed on a WebLogic application server
and its default landing page can be accessed by entering the URL associated with
the context root of the ODI Console web application. To launch ODI Console,
follow the given steps:

1. Open a web browser and enter http://myhost :port/odiconsole.

2. Select the repository you wish to connect to from the Repository drop down.

3. Enter the User Id and Password credentials for the repository and click on
Sign In.

Data Lineage

Data Lineage offers the capabilities to look at an end to end view of data flows
from a specific datastore point of view. These views cross the traditional Model
and Interface views offered in Designer. Data Lineage also offers the end user
drill down capabilities as well as the ability to easily and accurately assess impact.
To access the Data Lineage functionality, follow the given steps:

1. Launch ODI Console in your web browser.

2. Log in using the appropriate Work repository.

3. With the Browse tab selected, a user can click on the expansion icon to
the left of Design Time, and then click on the expansion icon to the left
of Models. Here we see both Flow Map and Data Lineage nodes.

4. Click on Data Lineage to highlight the entry, then move up to select the
View icon in the Browse tab icon toolbar. A Data Lineage tab will appear
in the tabbed dialog workspace on the right side of the user interface.

[ Q The View icon is the one that looks like a pair of sunglasses. ]

In the Options region, you will need to select:

°  Model
°  Sub-Model and
°  Datastore
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5. Additional options such as the ability to display Interfaces in the Lineage
graph are also available

ORACLE’ Oracle Data Integrator Conscle Connected to Work Repository

Explorer

Browse Management m Data Lineage

SV AL

b= B, Runtime |z Data lineage

v L% Design Time ~|Options
L= % Projects

W Models
L= All Models Select a Sub-Model |Global

Select a Model |Oracle DataMart

L« L] Ll

£ |3 Model Falders Select 3 Datastors | INVENTORY
2 Flow M
Ll EE [+ show Interfaces in Lineage

L= £ Others ~|Naming Options
L= ﬁ Topology
[ Logical 5chema Mame

Prefix Datastore name using ™ Model Name
[T sub-Model Name
[ Project Mame

Prefix Interface name using
[ Folder Mame

vy

6. As the number of sources, models, interfaces, packages, and targets increase
over time, having a Data Lineage reporting function producing varying
granularity of detailed diagrams showing our data integration solution
relationships and dependencies is invaluable to quickly and productively
understand the as-is solution and perform impact analysis.
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7. Press View to view the Data Lineage:

oata Lnesge [\
i
Go Back
Click on the Datastores to follow the data lineage or on the Interfaces to see the transformations
ke & @ @ 12
product_category
-
INWERNTORY
PRODUCT
product_base
A
~ | Options
Show Interfaces [
Prefix Datastore name using [T Logical Schema name [~ Model Name [ Sub-Model Name
Prefix interface name using [ Project Name [ Folder Name
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The resulting diagram offers the opportunity to include a number of optional
content items in the Data Lineage reports including Interfaces, Logical Schema,
and Model names.

ke & @ K2

i}
ErOquc_casgony
I | | i
Loan ’R;:\DI.IC" PRODUCT Lodd HYEHTORY MY EHTORY
i}

Frodud_baas

~ | Dptions
Show Interfaces [+ I}
Prefix Datastore name using [T Logical Schema name [~] Model Name [7] Sub-Model Name

Prefix interface name using [ Project Mame [ Folder Name

Click on Show Interfaces to display interfaces in the figure. Drilldown capabilities
within the Data Lineage reports are also supported.

Flow Map

Where Data Lineage is focused on providing visibility into the relationships,
dependencies, and data flow from or to a single datastore, the Flow Map feature is
Model-centric and broader in scope by reporting on additional ODI key constructs
as well as varying the granularity of detail of the Model-centric dependency reports.
Granularity of detail in the Flow Map graphical reports can be controlled by:

e Restricting reported dependencies to only certain ODI projects

e Tailoring the granularity of detail of the Flow Map by selecting one item
from each of the following two groups:

°  Models, Sub-Models, or Datastores

°  Projects, Folder, Packages, or Interfaces
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A Flow Map representing the relationship between Datastore and Interface objects
for only a project or two is similar to a Data Lineage report that includes interfaces,
but may reflect more than one Datastore. The ability to drill down on Models,
Projects, and Interfaces is similar to Data Lineage reports, though each ODI object
type has its own representation of information presented on the drill down.

Summary

Management and monitoring are two critical non-functional requirements for an
enterprise class application. As illustrated in this chapter, Oracle Data Integrator

provides key capabilities in these areas. You should now be more knowledgeable
and comfortable using the management and monitoring capabilities of ODL

In this chapter we examined the following topics:

e Execution scheduling and OD], including how to view and use the built-in
ODI Scheduler for creating one-time and recurring data integration tasks.
The options for integrating with third-party schedulers was also covered
in detail.

e A thorough look at how to launch and use the Oracle Fusion Middleware
Control Console for visibility into the health, status, and key performance
statistics of the Oracle Data Integrator runtime infrastructure.

¢ Learning how to launch the new Oracle Data Integrator Console web
application and learning how to use both the Data Lineage and Flow
Map features —features that can dramatically improve the productivity
of developers, testers, and business analysts on your data integration
project teams.
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Congratulations! If you went through the different chapters, you are well

on your way to becoming a productive Oracle Data Integrator developer and
data integration project team member. ODI is one of the most comprehensive
and popular data integration products in the industry, so you have added an
in-demand entry to your skill set portfolio and resume.

By investing your time in this book, you have become well-versed and proficient
in using the ODI Studio and Agent functionalities and have gained valuable
expertise in creating data integration mappings and workflows. The authors of
this book have dozens of years of accumulated experience working with Oracle
Data Integrator on a daily basis, helping you avoid some of the frequently seen
bumps along the road when first learning the product by providing a generous
number of tips and hints within the various chapters. Our goal was not to simply
provide a cursory or introductory understanding of ODI, but rather to give you a
jumpstart in productivity as soon as your first data integration project starts. You
now have the knowledge of working with Oracle, Microsoft SQL Server, MySQL,
flat files, and XML files, as both sources and targets, as well as using all the
different ODI objects and concepts. Finally, you should have developed confidence
in working with the data integration project aspects —from defining sources and
targets, to creating mappings and data workflows, to Agent execution, testing,
troubleshooting, management, monitoring, Data Lineage, and impact analysis.

So what's next? Our first recommendation is to gets hands-on with Oracle Data
Integrator as soon as possible and start using it frequently. Other sources of material
to help you internalize Oracle Data Integrator and data integration concepts are:

e The ODI product forum on Oracle Technology Network (http://forums.
oracle.com/forums/forum.jspa?forumID=3 74)

e My Oracle Support (https://support.oracle.com/), which provides an
extensive knowledge base about Oracle Data Integrator
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e Oracle Data Integration blog (http://blogs.oracle.com/
dataintegration/)

e A couple of blogs covering ODI: BI Quotient (http://www.business-
intelligence-quotient.com/), More to Life than this (http://john-
goodwin.blogspot .com/), and ODI Experts (http: //www.odiexperts.com/)

e Oracle University (http://education.oracle.com—look under
Middleware Training then Data Integration)

e We should also mention several books from Packt Publishing that we find
are often complementary when working with customers on their data
integration initiatives including Oracle SQL Developer 2.1, Oracle GoldenGate
11g Implementer's guide, and Getting Started With Oracle SOA Suite 11¢ R1 - A
Hands-On Tutorial

Finally, it is worth repeating some of the themes mentioned in the book. Use ODI
over home-grown SQL coding for your data transfer and data enrichment and
transformation activities —let the ODI Knowledge Modules do the heavy lifting
SQL generation work for you. You now have the knowledge and confidence to
"just say no" to the often seen default approach of manual coding implementations.
Consider using Oracle Data Integrator and Oracle GoldenGate together when
real-time data access of a relational database source is required. For cases where
the amount of real-time data is smaller and changes are inherently event-driven,
consider ODI Data Services to provide real-time data integration and shared
remote access to your source of truth data in your target models. Lastly, have your
SOA business processes delegate bulk and large data operations to Oracle Data
Integrator through web services.

Build your skills and career with confidence and courage with Oracle Data Integrator.
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