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Introduction

This paper will introduce various aspects of the Data Integration offerings from Oracle
that will help you leverage the newest features for right-time data loading. This will cover
a spectrum of capabilities from file loading, to Oracle Data Pump to Oracle GoldenGate
and Streams, and how customers who license Oracle Data Integrator, Enterprise Edition
(ODI-EE) can exploit them from Oracle Warehouse Builder 11gR2.

You will learn how to leverage different code templates and some of the newest ETL
features in Oracle Warehouse Builder 11gR2 to build change data capture and right-time
mappings.

A version of this paper was presented at ODTUG 2010 Kaleidoscope.



Oracle Warehouse Builder 11.2: Upgrade and Migratio  n Paths

Right-Time Data Warehousing: The Time is Now

The landscape of the data integration domain is forever changing, tools need to be flexible and
support ETL, ELT, push up, push down or whatever. The bottom line is that users want to
integrate more than ever, faster than ever and make better use of the assets they have to perform
the data integration tasks. The open connectivity framework in Oracle’s Data Integration tools
empowers customers to do exactly that. The flexibility provided by Oracle Data Integrator’s
Knowledge Module framework is shared with the 11gR2 release of Oracle Warehouse Builder
(OWB).

Oracle Warchouse Builder is built on top of a metadata repository that captures your design.
Once you have created your design in the repository, Warehouse Builder generates the code,
populating built-in code templates with metadata from your design. The objects are deployed to

one or more databases or other hosts, where the code executes.

Prior to the 11gR2 release, for data integration routines, the tool generated a combination of
SQL and PL/SQL (plus ABAP and SQL*Loader), allowing you to perform complex
transformations on the data you are moving. It was primarily focused on Oracle, files and SAP
sources with heterogeneous connectivity to all other systems using the Database Gateways. ETL

workload was generally concentrated on the target database hosts where the code was deployed.

This approach worked well for a lot of cases for Oracle database customers who needed batch
ETL, but:

* You could never reconfigure the physical execution of the mapping to make better use of the

assets at hand.

* You could never change the built-in templates, to support features that were not supported
out of the box.

* You had to jerry-rig stop-gap solutions to meet new requirements and new technologies that
appeared between OWB releases.

And there’s no escaping it-- your business needs and the technologies that can solve them are

forever changing!

Warehouse Builder 11gR2 is all about giving you new ways to use technologies and resources to
stay ahead of the demands your business places on your data warehouse. This paper focuses on
how Warehouse Builder 11gR2 can keep your data warehouse updated in scenarios where
traditional batch ETL is not enough.

A Spectrum of Requirements and Techniques

The terms “real-time data warchousing” and “right-time data warehousing” (which, conveniently,

share an acronym RTDW) are thrown around a lot, and with pretty broad meanings. However, a
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«

practical way of looking at RTDW is that data freshness is “... as real time as it needs to be. .. for the
operational requirements of the business.” There are two main categories with regards to data

freshness:

Pure Real Time (“True real time?”): In this case the warehouse should be loaded as part of the source
system transaction. The performance overhead of having the data warehouse synchronization
part of the atomic source transaction is most often unacceptable. It is questionable whether such

real-time is necessary for data warchousing.

Near-Real Time: Any mechanism to meet the right-time demands of the warehouse that is not
pure real time can be referred to as near-real time. Within this, the time interval between
successive warehouse refreshes could be wide and varying: in some cases the requirement may be
to update the warechouse every 5 minutes or every hour, while in other cases it may be required to
update the warehouse continuously —as soon as possible—without slowing down the flow of

transactions in source systems.
RTDW has implications for the following aspects of your data warechouse and ETL design:

« Loading Approaches — There may be cases where it is required to load data as soon as
possible after it is published by the source system.

« Consistency — Since the data being loaded is immediately visible to the users of the warchouse

it is important the warehouse be moved from one consistent state to another.

+ Design — The RTDW should be designed so that it can be efficiently loaded while still
meeting the query performance requirements of the business. It may not be acceptable for

indexes and aggregates to be recomputed with each load.

+ Resource Management — The warehouse resources are shared by both loading processes as
well as by queries. Resource allocation for the loading processes and the queries may be

required to prevent either workload from overrunning the other.

However, the widely differing data freshness characteristics imply that different loading approaches
and different design techniques may be required depending on the exact nature of the

environment being implemented.

« Common data loading approaches used in a batch environment also have a place in most
RTDW scenarios. These include:

« Full data into empty tables - applicable if source table is very small or very volatile (i.e. large

part of the table changes between successive refreshes)

+ Incremental data refresh - applicable in most cases where the latency is more tolerable and
where the source table is large or not very volatile. For example, refreshes of the data

warehouse every 5 minutes or every hour.

In either case, batch data loading may be subject to time constraints, where the faster the data
can be moved to the target and loaded, the better; and for the Oracle database, flat files are often
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the best way to do this; but to minimize the ETL developer workload, developers should be able

to switch among data movement mechanisms without redesigning their mappings.

In addition a continuous trickle feed loading approach is required where data freshness as close
to real time is required. This approach will form the basis for integration with EAI products
which is likely to emerge as a critical component for data acquisition in most RTDW

deployments.

Oracle Data Integration and RTDW

Considering the breadth of the definition of a RTDW, it is clear that there is no single technique
appropriate for an arbitrary RTDW requirement. Accordingly, Oracle Data Integration tools
provide a platform that enables the design of solutions around data movement patterns and

technologies that can meet the full spectrum of freshness requirements facing our customers.
In Warehouse Builder 11gR2, several major enhancements contribute to this support:

+ Bulk data movement and heterogeneous database support come from the new, open mapping

code generation framework, based on Oracle Data Integrator knowledge module support

+ Changed data capture mappings and change capture processes are now easy to build and
manage within OWB

+ Trickle-feed mappings that continually process updates as they appear can address the near-

real time requirements.

OWB 11g2: Under the Hood

To understand the functional value OWB 11gR2 adds beyond previous releases, it helps to look
at the architecture and how it changed between 11gR1 and 11gR2. There are changes in the
design-time and run-time architecture that bring to OWB flexible, hot-pluggable support for new
platforms and data movement mechanisms, without forcing OWB developers to learn a new
mapping development style. The existing paradigm has been extended, rather than replaced, so
the skills you have today transfer to the new infrastructure.

Architectural Framework - Designer

The 11gR2 release supports both the existing code generation capabilities and an open extensible
code template and connectivity framework based on the Oracle Data Integrator Knowledge
Module framework. Figure 1 below illustrates the changes from 11gR1 to the 11gR2 release.
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Figure 1. OWB 11gR2 Mapping Components.

This is a huge change in the product and opens the door to make it an extensible platform for
integrating data. The framework can be extended with new platforms to represent new systems

and has an open, extensible code template support that lets users:

« Have much greater architectural flexibility; you can apply technology at the right place and at

the right time (push code to execute wherever it can be optimally executed).
+ Use alternative data movement strategies (bulk extract, ftp, scp, piped etc.)

« Integrate with additional systems through the Open Connectivity framework (platforms and

code templates)
+ Provide implementations for standard design patterns for these systems (CDC, control etc.)

« Integrate database features that were not incorporated in the core product (for example, data

pump external tables, pre-process files for external table) out of product release cycles
« Construct templates in a modular manner to share across common patterns.

The mapping design is mostly as before, a single logical design with a major shift that you can
now configure the physical design and assign customizable code templates or assign the existing
Oracle Target template(which allows some level of customization also, for example you could
natively compile the package after deployment. The mapping can include a mixture of both, so
you can leverage the flexibility offered for staging data in Oracle via the open connectivity
framework then apply the complex transformation and data warechouse operators (for example)
available in classic Warehouse Builder mappings. For example, you can leverage the CDC code

templates for capturing changes and the data warehouse operators to build the warehouse.
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The pluggable nature of the code templates is a great capability. Mapping designs can be designed
once and tuned to drastically different physical realizations simply by assigning different code

templates to the execution units. This lets you configure how data is captured, moved, checked

o

and integrated.

Configuration

-

Figure 2. Logical Mapping — physical configurationto code template.

The figure above illustrates how a single logical mapping design can have many configurations,
each configuration can have many execution units and each assigned a code template. The
pluggable code templates also apply to modules which we will see later — code templates for
CDC are assigned to modules.

Architectural Framework - Runtime

The code template based mappings are facilitated through the Control Center Agent, a program
that can be run on a machine to orchestrate the tasks in the mappings. The agent itself could be
placed on a source or transformation system for example if you wanted to unload data using a
native un-loader. The code templates are based on the Oracle Data Integrator 10g Substitution
Reference interface, this interface (its only an interface, you can't deploy OWB maps to an ODI
agent) has been implemented based on the metadata OWB deploys for locations, connectors,

mappings, web services and OWB Control Center Agent components.
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Figure 3. Control Center Agent.

The mappings are deployed to this OWB agent in a completely headless manner. Figure 3
illustrates the mechanics and dependencies of code template based mappings within the Control
Center Agent. They are deployed as J2EE applications but are not heavyweight java applications
- the application is basically a very small driver script and some metadata about the map. The
connectors (from agent to source and target system) are deployed as J2EE data sources. The
design paradigm is the same as before its just now you can get much more control of what
capabilities of a system you would like to leverage.

CDC Mappings and Journalizing Knowledge Modules
The Oracle Data Integrator journalizing knowledge modules are supported in OWB as CDC

code templates. These components help you orchestrate the process to capture changes in real
time; the changes are then consumed in mini-batches. The heterogeneous framework includes
certified templates for Oracle, DB2 UDB and Microsoft SQLServer:

+ Oracle Consistent LogMiner (asynchronous w” HotLog)
+ Oracle Simple and Consistent (trigger based)

- DB2 UDB Simple and Consistent (trigger based)

+ SQLServer Simple and Consistent (trigger based)

The ODI-EE KM for GoldenGate is Oracle’s newest addition, Oracle GoldenGate is a best-of-
breed, easy-to-deploy product used to replicate and integrate transactional data with sub second
speed among a variety of enterprise systems. Oracle GoldenGate provides the flexibility to move
data between like-to-like and heterogeneous systems. The JKM integrates the GoldenGate

extract and capture into the Oracle Data Integration journalizing framework.
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Based on the template you choose, the data changes are captured from the sources and
incorporated into the Oracle Data Integration CDC/journalize framework. ODI or OWB
mappings are designed irrespective of load or increment and process the changed data in mini-
batches, scheduled with the desired frequency.

Subscribe

4.--.

Consume Integrate

....tb .l...’

Figure 4. Change Data Capture framework.

OWB Advanced Queues for Streams Support in Mappings

The 11gR2 release introduced real time capabilities based on the Oracle Streamsfeaturein
the database server, wrapped up in the new Advanced Queue operator. Mappings that use
advanced gqueues as sources can operate in a batch mode, where messages build up in the
queue and are processed periodically, or in a continuous trickle feed mode (see Figure 5).

complete

Batch start |\ —————————— )l /
stop

Trickle $ta'1|— ~----- r~~---- r--- ,l stop
é map logic rmap fogi %
Oracle ¥ v
Streams  dPms_apply_adm.start_apply dbms_apply_adm.stop_apply

Figure 5. The different mapping execution modes.

Messages can arrive in a queue from a Streams environment capturing changes from a data
source, in which case the message encapsulates a DML change record. Alternatively, a message
can arrive in a queue due to an application publishing the message. In either case, the arrival of a
message on the driving queue (where data trickles in) kicks off the rest of the mapping, (treated
as a Streams apply handler). The result is continuous processing of updates in near-real time. The
rest of the mapping can transform/load each message/event that artives from the AQ source,

and even write new messages to other queues to feed other systems.
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OWB RTDW: Some Scenarios

With all that as background, you probably want to know what you can really do, better than you

could do it before. Some scenarios will make this clearer:

More Data, More Efficient — File Staging Made Easy
The operator library in OWB is designed to simplify the complex task of integrating and

transforming information. The code template support helps greatly here too, since we can now
load information from more places than ever before and much easier than before. The logical
mapping design we will look at couldn’t even be designed in prior releases (users had to design
the external tables), using code templates also provides fantastic opportunities such as loading
sets of dynamically named files into the warehouse in a flexible and powerful manner. This
mapping is an example of the hybrid style allowing both open connectivity execution units
(limited set of operators) and classic OWB code generation execution units. One logical map
design is realized into physical execution units each assigned their own code templates. The
example is loading a sales cube. The cube operator performs surrogate key lookup and error
handling automatically. This alleviates the user from doing all the repetitive lookups etc which
would be needed if it were to be done using the base operators such as the table operator.

2 LOAD_SALES

i

CHANMNELS_IN

i

PRDMOTIDNS_IN\
Sl TN

o
ORDER_ITBWS_FILE D:‘.D E : —_— I

e (X"'Y] S R l.njo:m T (X+Y] /:' AGGREGATOR SALES_OUT

TO_NUMB
TO_NUM_E¥FR

5

ORDERS_FILE

EF

ADDRESSES_IN

Figure 6. Sales cube loaded from a number of tablesd files.

The mapping initially can use the file to external table load code template to stage the file in
Oracle. This template is shipped with OWB and loads a single file via an external table. It is very

easy to extend this to provide a number of valuable pieces of functionality;
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« Integrate preprocessor into external table as an option in the template.

« Stage a number of files based on a regular expression, names may not be known at design
time.

10
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Let’s illustrate the changes just mentioned. Based on the existing single file code template, we can
enrich with these changes, parameters can be added to the template to support a regular
expression for the file names and a preprocessor directive. These parameters are assigned values

when the template is assigned in a mapping,

LCT_FILES_TO_CRACLE_EXT_TABLE - Struct... () Loap_SALES (17384)- Loy FILE_REGEKP - Property Inspector
2B+ R HIRE I/ (& (X))
B8 LCT_FILES_TO_ORACLE_EXT_TABLE
; ﬁl e Binding to: |
By variables Datatype: | STRING
= Eﬂ: Parameters =
..... E,: AFTER_ICT Description: |File name regular expression, process all files in the directory matching the regular express.. ||_
----- %, DELETE_TEMPORARY_OBJECTS Directior: |1y
""" E%; EXT_CHARACTERSET
..... (= BXT_EXE Mame: |FILE_REGEXP
----- {8, EXT_EXE_DR walue:  |preficiaz

----- 1 EXT_MISSING _FIELD

----- 53 EXT_PARALLEL

----- 2 EXT_REJECT_LIMIT

----- %1 EXT_STRING _SIZE |
‘ ----- %+ FILE_REGEXP '

..... [0 wn Dapanas

Figure 7. Parameters to the code template.

Just like in ODI, OWB can add pieces of Java into the template and use them from the template.
For example let’s add some java that returns a comma separated string of all of the file names
that match a regular expression (that we will get from a code template parameter, just like an
ODI option). Here is a very basic piece of java code that will return a list of file names that we

can use in the external table definition.

11
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LoAD SALES (17354) - Log |F‘r|:|p:n3rt\),f In=pectar Task Editor

rDescriptic:n rSDurce rTarget _

l|<? public class extTabFiles {

2 public static String getFilelist( String dire, String mtx )
3 java.io.File dir = new Jjava.io.File(dire):

4 String[] children = null;

5 java.io.FilenameFilter filter = new jawva.io.FilehameFilter() {
] public boolean accept(File £il, 5String name) {

7 return nawe.wmatches (mtx) ;

8 }

8 i

10 children = dir.listi{filter):

11 String retitring="";

12 for (int i=0; i < children.length;i++) !

13 if (i > 0) retitring +=",";

14 retitring += "'"+children[i]+"'";

15 1

16 return retitring:

17 '

18| ==

Figure 8. Snippet of java to return comma separatedist of file names.

This java method getFileList can then be used in the code template for the external table
definition. Below see how we can then use this when listing the data file names for the external
table.

. LOCATION {<@=extTabFiles.getFilelist|"<%=odiRef.getSrcTableslist("™, "[SCHEMA]", ", ""}%>", "<i=odiRef.getOption( FILE_REGEXP")%:") @) <% )4

Figure 9. The code template task for data file narmse

Now the code template can be used by the mapping, you will see the parameters to the template
exposed in the execution unit view of the mapping designer. Below you can see where we use the
code template and supply the regular expression for the files (all files with name Zzems.%gg), so we
will get all the UK files, all the US files for order items and so on.

12
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Figure 10. Applying the code template to an executn unit.

Note we are also using the gunzipdb.bat preprocessor executable which un-compresses the data

file.

When the mapping is executed, the compressed files will be identified from the java snippet we

added into the code template and an external table created to load these files, the preprocessor

can uncompress the files and stream the data through the external table. This is a simple yet great

capability for those who transport compressed files around their networks and want to load them

directly into their database via external tables.

13
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Bulk Data Faster

Pumping Data — Oracle to Oracle

OWB traditionally supported database links as the prime distributed data movement mechanism.
This is a good choice for Oracle to Oracle but for certain scenarios alternatives are possible.
Now with the open connectivity framework capabilities we can customize map designs to
leverage such capabilities as Oracle Data Pump (provides high speed, parallel, bulk data and

metadata movement of Oracle database contents).

Logically the map design remains the same, just different realizations of the implementation; let’s
look at how this is done using code templates. The traditional mappings (PLSQL, SQLLoader,
and ABAP for example) are created under the Mappings node in the designer tree. The user has
no capability to change the code generation template for these cases; it uses the built-in code
generators.

1-%E INTEGRATION

pping
Mairtsin Crestion Experts

Dimensiol hewy...
-3 Cubes
=4

Figure 11. Traditional mapping under Databases node

A mapping created under Databases - > Mappings has no ‘Execution Unit’ view that is available
for the code template based mappings, the OWB code generators resolves the mapping and
generates (for PLSQL) a number of different types of code — set based SQL statement for the
entire graph and PLSQL code which is row based and ¢rizical for processing rows in order.

a3 Z » S DEPTHA.. °
o/ S - DEPTGAL
/ JOINER AGGREGATOR
DEPT
sssages - Log DEPTSALS - Property Inspector Generation Results =
biB A ] +4)@

1Change Data Capture

| Conditional Loading

Match by constraint. | ALL_CONSTRAINTS [-]

Figure 12. A mapping with no execution unit view.

This map in a distributed scenario where EMP and DEPT are remote will generate SQL using
database links.

14
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FResuts-Log  Generation Resuts
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z|HT0
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6[/%+ HO_MERGE */

7|/* AGGREGATOR.OUTGRPL */

& TAGGREGATOR”."DNAMES1” "DNAME",

9| "AGGREGATOR"."DEPTSALS§L" "DEPTSAL™

10/FROK

11| (SELECT

12|/*+ NO_MERGE */

13|/ I0TNER. OUTGRP1 */

14| “DEPT"."DNAME"/* ATTRIEUTE ABGREGATOR.OUTGRPL.DNAME %/ "DNAMESL",
15| SUM("EMP"."SAL")/* ATTRIEUTE AGGREGATOR.OUTGRP1.DEPTSAL */ "DEPTSAL§L™

16 |FROK

17 “SCOTT". "EMP"@"0RCLASCOTT_FEMOTE_LOCY  “EMP™

16| JOTH  "SCOTT”."DEPT"B"ORCLESCOTT REMOTE_LOC” “DEPT” O { { "EMP"."DEPTHO" = "DEPT"."DEPTHO" } |
19|GROVP BY

20/"DEPT". "DNAME" /% OPERATOR AGGREGATOR: GROUP BY CLAUSE */) "AGGREGATOR'

Figure 13. SQL Merge statement generated using ddtase links.

Notice the database link code generated in the mapping, for distributed mappings this used to be
the only option.

This mapping design can be taken and its implementation customized to use an alternative data
movement mechanism, this is a simple copy-paste exercise, from the mappings under Databases
to code template mappings. The mapping is copied from the Database->Mappings node and

pasted into a code template mapping folder.

When the mapping is pasted into the code template mapping the code generation will remain the
same, the same code generator will be used and a special code template ‘Oracle Target’ code
template assigned. Now though we can change the execution units and put operators into units
and change the code template. The figure below illustrates the basic SQL to Oracle template that
moves data from any ANSI-92 SQL system to Oracle.

STAGE_DATA

DEPT
\ o, _
oo BASICMAP
-
/ JOINER \‘\-\_\
= i
EMP ASGREGATOR DEPTSALS

Logical Yisw | Execution View

BASICMAP (15082) - Log \Propemf Inzpector H@.Audn Infarmation STAGE_DATA - Code Template

r IntegrationiLoad Code Template r Control Code Template |

Code Template for STAGE_DATA, Description
[PUBLIC_PROJECTIELILT_IN_CTILET_SGL_TO_ORACLE ~ | [&] |- Loming Knowledge Mod.

| - Loads data from any IS0-
Options database.

- This module uses Sunops
outogiome Seteniae) fromthe database and writ
SRC_LOCATION temporary table crested dy
LOG_LEVEL 3 ~¥yhen using this module o
AFTER_ICT false Journaling table is first upd
DELETE_TEMPORARY _OBJECTS true and then cleaned from thes
WWORK_TABLE_OPTIONS NOLOGGING interface

Figure 14. Mapping using simple load code templat® debug.

The mapping can be tuned, we can choose different templates. For example the Oracle to Oracle
DataPump load code template creates an external table on the source and the SQL query

15
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represented by the source execution unit is data pumped to a compressed file when the map is
executed, then the file is transferred using DBMS_FILE_TRANSFER to the stage/target where
an external table on the data pump file is created.

5L STAGE_DATA

DEPT
‘*\\\ 5%

o—o
o’

5 / JOINER

EtP

[~

BASICMAP

z — . H

AGGREGATOR

DEFTSALS

Logical Wisw | Execution ‘iew

BASICMAP (15155) - Log | Property Inspector

| [ £ucit Information

[ IntegrationdLoad Cods Template | Control Code Tamplate. |

Code Templste for STAGE_DATA

STAGE_DATA. - Code Template

Description

‘ PUBLIC_PROJECTBULKILCT_ORACLE TO_ORACLE_DPUMP

- \§| The Oracie ta Oracle Data Pu
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Figure 15. Code template mapping with Data Pump.

With this approach mapping designers are shielded from changing the designs of the mappings

and it’s a configuration, tuning activity to define the timing of how to integrate the data. They

can get fast parallel extraction where the data resides, compressed data transport across the

network and efficient staging using Oracle Data Pump.
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Heterogeneous Bulk Data Faster

The code template architecture in OWB leverages the ODI 10g Substitution Reference and the
Tools Reference, new templates can be constructed to leverage practices that are suited to you, to
leverage the technology and tools you already have. To illustrate a heterogeneous batch data
movement pattern has been implemented that leverages existing bulk unload utilities from the
likes of DB2 or SQLServer for example. The logical map design remains the same just the
physical configuration of the solution changes.

For example with Microsoft SQLServer, the bulk unload could be performed by using the begp
utility with the gueryount primitive.

Ora (
Execute L« Execute Local SQL
Agent " Remote Unload cca
v a

SQL Server
Database

Move data file to target

Oracle Da“mmei
y Create external staging table
o Q. Freasscpia o
stagingto target

SQL Server Source Oracle Target

Audit @

Figure 16. Bulk extract and load using SQLServer ad Oracle.

By pairing the system specific unload with a generic staging approach a pattern is developed
where new unload utilities can be plugged-in that pair with the staging design. So for Oracle
external table on an export file is a great staging point. The Oracle Scheduler Agent is a
lightweight remote program that provides remote job execution and file transfer capabilities that
works great with the Oracle database, and ideal choice for the task.

This means we can isolate the extract part and plug in extracts for DB2 UDB, MySQL etc and
perform bulk extract and load very well for Oracle, so by replace SQLServer with some other

system we can do unloads using command line utilities like bep with SQLServer or with SQL

such as the ‘SELECT ... INTO FILE...” from MySQL.

For example in the mapping below the mapping remains the same whether the data is moved via

basic connectivity or bulk data movement, simple a different code template is assigned.
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S5_SERVER_NAME localhost SGLEXPRESS

AGENT_BCP_EXE Cprogra= WISE41 ~1 S0Toals Nk exe
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Figure 17. Example mapping moving bulk from SQLSerer to Oracle.

The code template parameters or options can be set, and in the graphical pane the operators can
be moved from one execution unit to another, so it’s possible to drastically change the execution
plan by moving them from one unit to another. How the data is extracted and moved is
determined by the code template. You can see that these techniques will help you design the
mapping logically, and tune, configure to meet your requirements. The best part of all is the

ability to integrate and leverage the existing tools and technologies you a/ready own.

Change Data Capture (CDC) Mappings Made Easy

Batch Mode CDC

Building a CDC mapping is much like building any other OWB code template mapping, but
involves a few extra steps to select the change movement technology and the CDC tables, and

manage the CDC process.

The source module where the tables reside must be assigned a CDC code template. The ‘CDC
Code Template’ tab in the module’s editor is where the code template is assigned. If there are any
options/parameters for the template they will appear in the bottom section of this panel — for

example the log level and validation options are commonly defined here.
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Edit Module: CDC_HR
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Figure 18. Applying the Oracle GoldenGate CDC temglte.

After the template has been selected (this is the how), the next phase is to define what we want to

capture. This is done again in the module editor, using the ‘CDC Tables’ tab, below you can see
we are tracking changes for the JOB_HISTORY table in the HR schema which is represented by
the CDC_SRC module in OWB below.

CDC Takles

Mame
hetadata Location

Data Locations

CDC Code Template

E—€—€—€—<

CDC Tables

Available tables

Select the tables whose changes need to be captured

Selected tables

El COUNTRIES
E CEPARTMENTS
B EMPLOYVEES
JOBS
LOCATIONS
- REGIONS

»

Figure 19. Select the tables to capture changes.

EI@ Tahles EI---- Tahles
-5 coc_skrc -5 cDC_SRC

~-B JOB_HISTORY

When a CDC code template is assigned to a module, the module has new capabilities available;
the CDC start/stop, subsctibe/unsubsctibe, purge, extend and subsctibe lock/unlock CDC

capabilities are enabled on the context menu of the module. To incorporate the CDC operations
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in a production system, obviously operating from the OWB designer is not an option, so the
operations can be exposed as web services and utilized, for example, from a process flow, BPEL

flow or any web service consumer.

Given the task involved there is a big difference in the prerequisites for a basic trigger-based
template compared to LogMiner or GoldenGate. For example the trigger based example is very
simple and works out of the box with minimal administrative operation. Log miner and Oracle
GoldenGate have more administrative interaction. For example when the start CDC is executed
for the Oracle GoldenGate component, obey files are created for the source and staging system
that will be executed using the Oracle GoldenGate command interpreter, and you may have to

deploy these manually on the source and target systems.

% Databases WAINTRIN ECT EXPETS HEre
EE@ Oracle
s Import »
45 ADC_p
[y
Configure. .. Lirop
% validate Suigscribe
P ‘E Ge_nerate Unsubscribe
"'I Eeplay_ Purge Data
Dietive Extend vwinclou
— Lock Subscriber
fename Unlock Subscriber

Figure 20. Starting the CDC capture from the module

Subscribing to changes and starting the CDC capture from OWB (see Figure 20) for some tables
using the Oracle GoldenGate code template generates a series of obey files just like with ODL
These files need to be taken to the source/stage environments whete the GoldenGate processes
will be run.

When the CDC process has been started, now set up subscribers - a change can be consumed my
multiple subscribers. The figure below illustrates adding a subscriber named JOBCHANGES;

this name will be used when we build a mapping,.
Add subscriber

Erter zsubzcriber names to add.

Current subscribers. Subzcribers to add.

Subscriber Name |
JOBCHAMGES

2/

[+

Figure 21. Add a subscriber.

Simply type in the name for the subscriber in the table and press OK, to define the subscriber.
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When a table is identified as being a table for capturing changes it can then be used in multiple
modes within the mapping editor. When the table is added into the mapping it is added as a
regular table with its columns. The table operator has a property ‘Change Data Capture ->
Enabled’ that when switched on will add a number of pseudo columns containing information
about the change (the subscriber, the change date and the flag for insert, update or delete). When
the table is used in this mode only the changes will be processed by the mapping. The JKM
framework stages changes in tables with the prefix J$ by default. In figure 22 you can see where
we enable the capture for the table operator JOB_HISTORY and also define what the subscriber
filter is.

T CDC_LOAD_JOBHISTORY _MAP

|E JOB_HISTORY 21

LY . T
&, START .
END_DA...
JOE_ID %,
DEPART... T
JRM Sl .

|Legical Yiew | Execution Yiew |

JOB_HISTORY - Property Inspector
& AE A

[ZlChange Data Capture

Capture Consistency: ‘Non Consistent Set

Change Data Capture Filter: ‘INOUTGRP1 AJRM_SUBSCRIBER = JOBCHANGES'

Enabled:
Trigaer Bazed Capture : (55|

Figure 22. Enabling CDC on the table operator.

The table is used just like any other operator; the framework treats it quite differently since it
processes the changes being capture by the CDC process we initiated.

Here we see the table operator with CDC enabled and the pseudo columns for the date, the flag
indicating type of change and the subscriber name.
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2 CDC_LOAD_JOBHISTORY MAP

El JoB_HISTORY

I,

o &, EMPLOYEE_ID Tag
» &, START _DATE &l
> END_DATE &
= JOB_ID b
= DEPARTMENT_ID  Thg
= JRIN_SUBSCRIBER b,
=Y JRN_FLAG b,
> JRMN_DATE &

AR 25 aE € 3E 38 38 J

| Logical View | Execution View | ©
Figure 23. Defining the mapping, how to load and &nsform the data.

In this example, we have simply mapped columns from table to table but we could use any

transformation available in OWB here.

E HEW_JOB_HISTORY

LR 3E 38 38 3L 3E 3% 4 !

EMPLOYEE_ID Ty
START_DATE Gl
EMD_DATE ]
JOB_ID 3,
DEPARTMENT_ID s
JRN_SUBSCRIBER %,
JRN_FLAG B,
JRMN_DATE G

L ARVIR AR AR VIRRER AR ] <)
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The execution units below show the extraction from the changes and the integration to the
target. Each execution unit is assigned a code template. By picking a different template, or
building your own, you can customize anything from how the data is extracted and moved to

how it is integrated, or anything else you can dream up in between.

2 CDC_LOAD_JOBHISTORY _MAP |

REE 5%

5, STG_CHG INTEGRATE TGT
& . £
JOB_HISTORY NEW_JOB_HISTORY

Logical Yiew | Execution “iew

lMeszages - Log STG_CHG - Code Template

r Integrationdoad Code Template r Control Code Template

Code Template for STG_CHG Des
|PUBLIC_PROJECTIBLILT JN_CTW.CT_SGL_TO_ORACLE v B s
e
Options La
Option Mame Option Yalue
SRC_LOCATION . D=
LOG_LEVEL s -L
AFTER_ICT false d;
DELETE TEMPORARY OBJECTS true -
WORK_TABLE_OPTIONS NOLOGGING -
COMPLTIBLE a ter
ALIDATE talse _,,

Figure 24. Assign code templates to the executiomits.

To invoke the CDC related calls required in a production script/program you need the CDC web
services for the module. If you click on the module’s context menu you can create web services
for the module, this option is available after a CDC code template has been assigned to the
module - not exactly obvious but essential and very useful. These web services will let you setup
the CDC via process flow or Oracle BPEL for example.

EIEE—; Databases

EI% Oracle
-4 COC_SR -
- mappl L Mew.. Ctil-N

£33, Trans Cpen
- Data

%I Dime
[ﬁ Cube
- [ Tanle
3 =2

Publizh as Webh Service
Maintain Edit Experts Here
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Figure 25. Create web service for CDC operations omodule.

You can select a J2EE container such as the default control center agent and use this as the

container where the web services will be deployed.
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The web services are created for managing the CDC operations.

Edit Web Service: WS_CDC_SRC

Specification

hame
Settings of the VWeb Service:

Implemertation
ElName
'w! Specification WS_CDC_SRC

Elgenice Name
WehSemicelmplService
ElPort Name
WebSenicelmplService HitpnSoap11
ElQperation Mame
HitpSoapii subscribe{string subscriber_names)
unsubscribefstring subscriber_names)
lack_subscriber{string subscriher_names)
unlock_subscriber(string subscriber_names)
extend_window()
start_cdc()
drop_cdc
purge_cdcQ

Figure 26. CDC web services can be deployed to aER container.

These services can then be used in a process flow to orchestrate the CDC extend window,
lock/unlock and purge calls before and after the mapping.

Koo |

O

STARTA Wi _COC_HR_EXTEND_WIND DWW

R — + —_—

nS_COC_HR_LOCK_SUBSCRIBER LOAD_JOB_CHAHGES WE_CDC_HR_UNLOCK_SUBSCRIBER

R — l’j
W$_CDC_HR_FURGE_CDC END_SUCCESS

Figure 27. Build a process flow controlling CDC winlow and record processing.

The web service support in process flow is new in OWB 11gR2 and allows process flows to

consume web services and be exposed as web services for integration in a SOA architecture.

both
In

the figure below you can see how the process flow can have a variable defined and the result of

the lock subscriber activity is assigned to the variable, the subscriber name parameter is set with

the value JOBCHANGES, which we defined eatlier.
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Figure 28. Assign the web service results to locahriables.
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Now to get to the fun stuff, if we insert some changes into the job history tables, these will be

captured by whatever CDC implementation we have set up; GoldenGate, database logs, triggers

and so on.

insert into job_history values (200,'01-JUN-2004",'

insert into job_history values (200,'01-JUN-2005'";"

commit;

05-AUG-2004','SA_MAN',90);

05-AUG-2005','SA_MAN',90);

If we start the process flow we can see what happens. When the process flow is executed the log

window from the designer will show the processing as it executes, in figure 29 below we can see

the log window, this gives is a progress panel we can monitor execution from the designer.

CHG (33715) -Lag |

mE by moa

ok Rows Selected
I [SE—
3 Parameters
+ CHGMIS_CDC_HR_EXTEND WMNDOW
" CHGMS_CDC_HR_LOCK _SUBSCRIBER
=¥/ CHELOAD_JOB_CHAMGES
| E-[ STG_CHB
[ INTEGRATE_TGT
| B STG_CHG_POST_ICT
[0 execute ended
" CHGMIS_CDC_HR_UMLOCK_SUBSCRIE
" CHGWS_CDC_HR_PURGE_COG

Rows Inserted  Ro

Figure 29. OWB Designer log window.

The place most time is spent is in the Audit Information panel is the place to go see detail of
individual steps - just like the ODI Operator is displays the individual commands in template

form and substituted form, so you can see the internals of what is done and when.
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EMPLOYEE_D,
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Figure 30. OWB Designer audit window.

We have seen how to setup Change Data Capture in the OWB designer and how simple this has

now become. We have everything we need to monitor the execution within the Designer. For

production environments this information can be queried from the public runtime audit views or

the runtime browser, below we see the details for the process flow within the browser, where we

can monitor, start and manage the jobs in the system.

1) hitps1127.0.0.1:8593/ow. >
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Actiity CHGWS_CDC_HR_EXTEND_WINDOW
Actiity CHGWS_CDC_HR_LOCK_SUBSCRIBER
Actiity CI D_IOBHISTORY_MAP

Actiity CHGWS_CDC_HR_UNLOCK_SUBSCRIBER
Actiity CHG:WS_CDC_HR_PURGE_CDC.

Location OWF_LOC
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Upd Dol Disc

Type WEBSERVICE
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Type WEBSERVICE
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E
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Locatien DEFAULT_AGENT
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Figure 31. OWB Browser execution details for procesflow.
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Building an OWB Trickle Feed Mapping

The 11gR2 release of OWB includes a new trickle feed mapping mode where the mapping is
effectively running as a listener on an Oracle Advanced Queue, the mappings can also execute in
a batch to mode extra en masse from the queue. The basic AQ operator let’s you read (and write)
the structured payload from the queue, and there is special handling for Streams capture process
message formats, so if you need to get down to this level of replication and process messages in
order then this is the ideal technology.

The OWB database import has been enhanced to import database queues and queue tables, these
can also be designed within the tool. When a Streams (for example) queue is reverse engineered,
it is imported with the SYS.ANYDATA payload type. When you add a queue into a map, in the
wizard you must select whether the queue will be processed in batch or in real-time. Then if real-
time, you can either have a user-defined payload/message format or a captute process message
format (see Figure 32).

M| Queue Operator Wizard - Step 3/of &: Select Queue Source Type

Select Queue Source Type

Pleaze zelect if the gueue will be uzed as a realtime source or a5 a batch gueue.

(#) Real-Time Source
() Bstch Source

Pleaze zelect if the queus will be used to receive capture process messages or user-defined
MESSAges .

-::}:Z' Oracle Capture Process Message Format

() User-Defined Message Format

Figure 32. Queue wizard, selected real-time and LCR

If you select that the payload of the queue is an ‘Oracle Capture Process Message Forma? then the
next step is to specify the table definition that the message is based on (see Figure 33). The
message will be a well formed message (an LCR, logical change record).
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Kl Queue Operator, Wizand - Step 5 of 6: Select Tables

Select Tables

Please select the tables for which you wil be interested in retrieving changes.
Available tables Selected tables

[}--% COC_HR - unkniown
-4 DBY =48 R
55 DEMO

2
-5 DM_MODELING
2

2m

565 INTEGRATION —
- 5E JKM_TEST |2|

i o o |

E
E
E
E

Figure 33. Selecting the source table for trackinghange.

Of a user-defined message format was selected you can pick a scalar, object type, any data or
even XML for example, then process this within the mapping.

Then for each table selected, define which changes to capture; inserts, updates or deletions. This
will impact the operator definition. If all three are selected, then the resultant queue operator will
have a group for inserts, a group for updates and a group for deletes.

4 Queue Operator Wizard - Step 6 of 6: Select Source Type

Select Source Type

Identify Changes to Process
Source Tahle |Insert |Update |Delete
JOB_HISTORY_RECS (HR) ~ ¥ ~

r r r

Figure 34. Select the changes to process.

Each change type will have a group in the queue operator; the group can be read from in the
mapping. For example, you can target the inserts to a table with INSERT loading type, and the
updates to a table with UPDATE loading type and so on. In Figure 35 below we see the insert
group simply has the columns of the table we are capturing changes from, the update group has

both the old values and the new values.
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Figure 35. Map the insert group to a target table.

The mapping is deployed just like any other object in OWB, the difference is when the mapping

is executed it does not just run and complete, it executes listening on the queue, processing

information as it is made available on the queue.
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Executing a trickle-feed map will allow an operation to be specified, the operation should be the

name of the mapping.

Select Operation a

Plesse select which operstion to perfarm.

Operstions |APPLY_JOE_HIST_NSERTS |

| Help | | Ok || Cancel|

Figure 36. Start the mapping, select the operatiowith name of map.

When the mapping starts, it changes to a busy running mode, the log window displays a busy
running symbol next to the mapping.

APPLY _JOB_HIST_INSERTS (32046) - Log
i Ky = H B

Job

=Sy APPLY_JOB_HIST_INSERTS
F-C3 Parameters

Figure 37. Mapping process is running and listeningn trickle-feed mode.

Before we insert into the source where the changes are being tracked, check the target table,

currently it has no rows in it;
SQL> select * from histrecs_i;
no rows selected

When we insert a row on the source table that we are capturing changes for using Streams, we

can see the row is replicated and applied to our target.

SQL> insert into hr.job_history_recs values (102,'18-AUG-2007','31-DEC-
2008",'TT_PROG',60,1000);

SQL> commit;

Inserting a row into the source will cause the data to be captured in the database log files, the
capture process of Streams will place the changes in a queue, and the OWB trickle feed map in
the example will apply the change. Here we see the target table with the replicated row (see
Figure 38).

S0QL> zelect = from histrecs_i;

EMPLOYEE_ID START_DAT END_DATE JOB_ID DEPARTMENT _I HISTID
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Figure 38. The source row has been replicated inthe target.

The mapping is constantly running when running in trickle feed mode, apply logic to the changed
records. The start and stop execution activities start and stop the listening process and the

changes are consumed when they are available on the queue.

Under the hood of the queue operator for Streams capture messages is a pluggable map that uses
the LCRSplitter and LCRCast operator. You can also roll your sleeves up and build mappings
that just leverage these. The queue operator we looked at in figure 35 simply has 3 output groups
and the LCRSplitter splits inserts, deletes and updates. Then the LCRCast builds a column list for
each group that is a useful set.

In summary we have seen how queues can be used for consuming data in a trickle feed manner
with OWB 11gR2 and that we can consume Streams capture messages as well as custom
messages.
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Summary

In this paper we have covered various aspects of the Data Integration offerings from Oracle that
will help you leverage the newest features for right-time data loading. This covered a spectrum of
capabilities from file loading, to Oracle Data Pump to Oracle GoldenGate and Streams. The
Oracle Data Integration tools certainly offer a rich open platform and a strong library of
technology and components for building and maintaining your data warehouse. As you have read
this, you can appreciate how to leverage different code templates and some of the newest ETL
features in OWB and ODI to run change data capture and right-time mappings.
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