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Introduction

Integrating data and applications throughout the enterprise, and prissmting

a unifiedview is a complex proposition. Not only are there broad disparities in
technologieslata structureand application functionality, but there are also
fundamental differences in integration architectures. Some integration needs are
Data Oriented, espeltyathose involving large data volumes. Other integration
projects lend themselves to an E@iten Architecture (BA) or a Service

Oriented Architecture (SOA), for asynchronous or synchronous integration.

Manyorganizationaddresthese diverse needishwa broad palette of tools and
technologies, resulting in disjointed integration projects with no leverage or unity
between thenT hesdoolsdo not meet all performance, flexibjltgd modularity
requirements.

Oracle Data Integrat@nterprise EditioifODI-EE) featuresnactive integration
platform that included| styles of data integration: diadéased, evetiitased and
servicebased. Capable of transforming large volumes efffitzieantly
processing events in real time through its adv@headd Data CapturgCDC)
capabilityor providing data services to the Oracle SOA SliteEE unifies
silos of integrationlt alsoprovides robust data integrity contréésaturesassuring
the consistency and correctness of data.

With powerful core differentiatorbeterogeneous-ET, Declarative Design and
Knowledge ModulesODI-EE meetghe performance, flexibility, productivity,
modularityand hotpluggabilityequirementsf an integration platform.

E-LT Architecture

Traditional ETL

Traditional ETL tools operate by fiEsttracting the data from various sources,
Transforming the data on a proprietary, mitileHd=TL engine, and thémading

the transformed data onto the target data warehouse or integmagonHence

the term OETLO6 represents both the nan
performed.

The data transformation step of the ETL process is by far the most eompute
intensive, and is performed entirely by the proprietary ETL engine on a dedicated
server. The ETL engine performs data transformations (and sometimes data quality
checks) on a retw-row basis, and hence, can easily become the bottleneck in the
overall process. In addition, the data must be moved over the netwdloheie
between tl sources and the ETL server, and again between the ETL server and
the target data warehouse. Moreover, if one wants to ensure referential integrity by
comparing data flow references against values from the target data warehouse, the
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referenced data mus downloaded from the target to the engine, thus further
increasing network traffic, download time, and leading to additional performance
issues.

Letds consider, for example, how a tra
the target database to endeltia coming from source systems. To perform such a
job, a traditional ETL tool could be used in one of the following three ways:

1 Load lookup tables into memory: The entire lopkiable is retrieved from
the target server anody.Matchind (erdoininght o t |
this lookup data with source records is done in memory before the resulting
transformed data is written back to the target server. If thepddakle is
large, the operation will require a large amount of memory and addng tim
download its data andirelex it in the engine.

1 Perform rowby-rowlooku ps oon t he flyé: For eve
sends a query to the legf table located on the target server. The query
returns a single row that is matched (or joined) tauthent row of the
flow. If the lookup table contains, for example, 500,000 rows, the ETL
engine will send 500,000 queries. This will dramatically slow down the data
integration process and add significant overhélagltémget system.

1 Use manual codingthin the ETL job: Use the ETL engine only for loading
source data to the target RDBMS and manually write SQL code to join this
data to the target loalp table. This raises the question: why buy an ETL
tool that requires manual coding on the targedrsé&nowing that you lose
all the benefits of metadata management and development productivity by
doing so? Unfortunately, this is what many users end up doing once they
noticel0 xdegradation in the overall performance of the integration process
(when canpared to the same operations executed by manual code).

E-LT

The ELT architecture incorporates the best aspects of both manual coding and
ETL approaches in the same solufldre E-LT approach changes where and how
data transformation takes place, aretdges the existing developer skills, RDBMS
engines and server hardware to the greatestpodsible. In essencel
relocatethe data transformation septhe targeRDBMS, changing the order of
operations taExtract the data from the soutabks,L oad the tables into the
destination server, and theransform the data dhe target RDBMS using native
SQL operators.
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/Conventional ETL Architecture\
W Transfori ﬂ
- /

/ Next Generation Architecture \

AE-LTO

ETL vs. E-LT Approach

The ELT architecture leverages the power of the RDBMS engine and throughput
is only limited by the charattécs of the existing serve3Bice no extra server,
technology or skill requirement comes into play,-ttiedtchitectur@rovides

optimal performance and scalability and eases the management of the integration
infrastructure.

Let us see what would the impact on the same lookup as described earlier;

1 There is nmeed teexcessively move data out of the source and target
serverso the ETL serveRelevantaurce data would eovedto the
target, and the lookuyould directly occur in tleameargetserverThis
method reduceaetwork traffic to the necessary part only.

1 The processing will not be performed-bywow, butwith a singleuery
using the join capabilities of the target sdvgarg the processing
capabilities of the RDBMS engines piewihe best performances for such
an operation.

1 The performancewethereforeat least equal to thosenoénual coding,
except that all the benefitsaoflata integration platform in termsneftadata
managemerand productivitare stilthere

With noseparat&TL engine and no dedicated ETL semaedware required, the
initial hardware and software capital cossdriéicantly lower, as are the ongoing
software and hardware maintenaxpensed\s the ELT architectur@ses any
existingRDBMS to gecute the ETL jobshe overall cost is dramatically reduced.
The same servers hogtthe data are used to integrate them.

Oracle Data Integrator Technical Overview Page 4



Oracle Data Integrator Enterprise Edition, A Technical Overview

Declarative DESIGN

Conventional ETL Design

To desigran integratioprocessvith conventional ETkeystems developer
needto deggneach step of the process.

Consider,dr examplea common case in whisalediguresmust be summed over
time for differentustomerge groupsThe sales data confiresn a sales
management databgmedage grouparedescribed ianagedistribution file. In
order to combine these sourttemn insert and updappropriateecordsn the
customer statistics sms, you must design each stéch includes:

1. Load thecustomesales data ihe engine
2. Load theage distributiofile in the engine

3. Peform a lookup betwedhe customer sales data and the age distribution
data

4. Aggregate thcustomesalegrouped by age distribution
5. Load the target sales statisticsidaddhe engine

6. Determinevhat needs to hieserted oupdatecby comparing aggregate
information with thelatafrom the statistics system.

7. Insert new recordato the target
8. Update existing recorigo the target

This method requires specialized skills, depending on the steps that need to be
designedt also requires significant effart developmenecauseven repetitive
succession of tasks, such as managing inserts/updates inre¢at ¢gete
developed into each task.

Finally, with this method, maintenance requires significant@&ftmging the
integration process requigeslear understandingvaiathe process does as well
as the knowledge bbwit is done.

With the conventional ETmethodof designthe logicaand technical aspects of
the integration aiatertwined.

Declarative Design

With Declarative Design, youtjmged to desigmhathe process doesithout
describingnowt will be done.

In our exampleyhathe process doés

1 Relate theustomerage from the sales applicatmthe age groups from the
statistical file.
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1 Aggregateustomer sales bgegroupgo load alesstatistics

Howthis is donethat is the underlying technical aspects or technical strategies for
performing thisntegration tasé such as creating temporaayadstructures, calling
loadersd isclearly separated from theclarativeules.

Conventional ETL Design

-

> Define

a

What
You Want

.............

Define How: Built-in Templates

T
|
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Automatically < F]
Generate | |°
Dataflow !

\

Conventional ETL Design vs. Declarative Design

Declarative Design DI -EE uses the well known relational paradigm to declare

in the f or m thedeclamative uldsnadata iritegratiendtask, which

includes desigtion of sources, targets, and transdtiore. In our example, the

sources are the sales table and the age spreadsheet, and the target is the customer
statistics system. The transformations are a join between the sales table and the age
spreadsheet and aggregation of the sales per age group
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Designing a dataflow with Data Integrator

With declarative design, you focus on what really matters, thatlestbeyour
integration, instead of focusing on the underlying technical aspect of the integratio
process. The technical aspects are descrifeavitedge Modules

Knowledge modules

Knowledge Modules Type
ODI-EE6 s Kn o wl e dnglememnhovihe ihtegmation processeEsur
EachKnowledgeModule type refers to a specifiegration task:
1 Reversengineering metadata from the heterogeneous syst@bs-16E
1 Handling Changed Data Capture (CDC) on a given system.
1 Loading data from one system to another, using systienized methods

1 Integrating data iatarget system, using specific strategies (insert/update,
slowly changing dimensions)

1 Controlling Data Integrity on the data flow
1 Exposing data in the form of services.

TheseKnowledgéModules cover a wide range of technologies and techniques.
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Pluggable Knowledge Modules Architecture
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Knowledge Modules at Design and Runtime

A KnowledgeModule is a code template for a gimeggratiortask.This code is
independent of thiaterface, which defines the sources, targets and
transformations thatill be processedt desigrtime, a developer create
metadata describing integration processissné&tadatés mergedvith the
KnowledgeModuleto generate code ready for runtiAteuntime,ODI-EE
sends this code for execution to the source and target systems & feverage
running the process.

Flexibility and Extensibility

KnowledgeModulesprovide additional flexibiliby givingusersaccesto the
mostappropriat®r finely tunedolutionfor a specific task in a given situation. For
example, to transfer data froneDBMS toanothey a developeran usany of
several methods depending on the situation

1 The DBMS | oadetmdefMOrca olsod s SQL* Ser v e
Teradata TPumgandump data from the source engine to a file then load
this file to the target engine.

1 Thedatabase link features (Oracitdbdaseé i n k s Mi crosoft S
Linked Serveygan transfer data diredigtweerserves.

Thesdechnical strategies amongst otbenesponds t&nowledgéModules
tuned to exploit native capabilities of givetfophas

Knowledge modulese also fully extensible. Their code is opened and can be
edited through a graphical user intetfgdechnical expsnvillingto implement

new integration methods best practicefof examplefor higher performanae

to canply with regulatiorendcorporate standards). Without having the skill of

the technical expsrdevelopers can use these custom knowledge modules in the
integration processes.
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ODI-EE comes out of the box with more than 100 Knovelddgdules for the
major database engines and application packduyesarket.

Event-Oriented Integration

Message-Oriented Integration

Capturing events from a Message Oriented Middleware or an Enterprise Service
Bus such as Oracle ESB has become a cotagkimintegratingpplications in a
realtime environment. Applicatisand business procesgenerate messages for
several subscribeos theyconsume messages from the messaging infrastructure.

ODI-EE includes technology to fuqut messageased integration atitht

complies with the Java Message Se(¥M&gstandardi-or example, a

transformation job withi@DI-EE can subscribe and souncessagdsom any

message queue or topic. Messages are captutethsformed in reine and

then written to the target systems. The JMS model supports transactions to ensure
data integrity and message delivery from the source middleware to the target
systems.

Otheruse cases of this type of integratidghtrequie capturing changes at the
database level and publishing tteethe messaging infrastructure. The Changed
Data Capture (CDC) capabilityGid|-EE, described below, can be coupled with
JMSbased integratipresulting ithe highestiéxibility for designing the required
integration flowandmixing heterogeneous technologies.

For example, incoming orders can be detected at the database level using CDC.
These new ordeaseenriched and transformbgODI-EE befae being posted

to the appropriate message queue or topic. Other applications such as Oracle
BPEL or Oracle Business Activity Monitoxgagsubscribe to these messaged

the incoming eventsill triggerthe appropriatbusinesprocesses.

Changed Data Capture

The conventionalataintegration approach involves extracting all data from the
source systerandthen integrating the entirefsgtossiblyincrementalfy in the
target system. This approatdy reveal itselefficient when the integration
process reflects the need frentoriented integration

A typical example would thee need to propagaenew oupdatedcontact file
from a CRM applicatido arother application. Ithiscasethe amount of data
involvedi thousands of contaéitsnakeglata mtegration impossible in the given
timeframes.

In-house designesblutions such as filtering records according to a timestamp
column or oO0changedo6 flag are possible,
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applications and are usually not sufficient for agghat all changes are properly
taken into account.

ODI-EE Changed Data Capty@DC)capabilitydentifies and capturgsserted,
updatedor deletediata fronthe sourceand maket available for integration
processe€hanged DatCapture can be an alternative to Mesyageted
integrationit canalsobe used in conjunctiawith targetspecific needminimizing
development efforts.

Publish-and-Subscribe Model

Changed Data Capture uses a pualigisubscribe modeAn identifed

subscribétr usually an integration prodessibscribes to changes that happen in a
datastoreChanges in the datastamecaptured by the CDC framework and
published for the subscriberhichcan at any time process the trackedges

and consume thesgents.

Orders

Subscribe]

4....

Order #5A.
)

ODS

Captu
(Publis|

Consume

Integrate
LN N N ] .>

.....>

NewOrder #5A%

Framework fortracking changes

ODI-EE provideswo methods for tracking changes from source datastores to the
CDC frameworkiriggersand RDBMS3og mining

The first methodan bedeployedn most RDBM$hat implement datasa

triggersThis method isptimized to minimize overhead on the source systems.

For example, changed data captured by the trigger is not duplicated, minimizing the
numberof input/output operationsvhichslow down source systems.

The second method inveks mining the RDBMS Idgshe internal change history

of the database engifidishaslittte impacon t he systembds tran:
performancandis supportedor Oracle (through the Log Miner feature) i&M

DB2/400.

The CDC framework used to manag@&gba is generic and opso thechange
tracking method can be customizeaythird-party change providean be used
to load the framework with changes.

Processing Consistent Sets of Changed Data
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Changefrequently involve several devarcegstthe samtime. For example,
when an order is created, updatedeleted, both the orders table and the order
lines tablare involvedWhen processing a new order ltris importanthat the
new orderto whichtheline is relateds taken into accoutuo.

ODI-EE provides a mode of change tracking called Consistent Set CDC. This
mode allow$or processingets of changes for which data consistency is
guaranteed.

SOA Enabled

ODI-EE plugsinto theOracle SOA Suitiarough three keservice access
capabilities: Data Services, Transformation Services and Web Service Access.

Data & Transformation Services

Data Services are specialized $deliceshat provide access to dstared in
databastables. Coupled withe Changed Data Captucapabilitydata services
can also provide access to the changed records for a given subsibervices
are automatically generate®@B}-EE and deployedsWebserviceso aWeb
containerusually Javagplication server.

ODI-EE can also expose its transformation proces¥éstaervices tenable
applicationso use them as integration servieesexampleaLOAD_SALES
batch process used to update the CRM application cagdedigs &eb
service from any sendcempliant applicatiosuch as Oracle BPEL, Oracle
Enterprise Service Bus,OracleBusiness Activity Monitoringransformations
developed usin@DI -EE can therefore participdtethe broadeService Oriented
Architecture iitiative.
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Data Services Ready for Generation and Deployment

Web Services Access

Third-party Welservices can be invoked as paan@DI-EE workflowand used
as part of thelataintegration process Requestaregenerated on the fly and
responses processed throteglulatransformations.

Suppose, for example, that your company subscribed tepattyiservice that
exposes daily currency exchange raté&/'elsservice. If you want this data to
update your multipleurrency data warehoud®| -EE automatethis task with a
minimum of effort. You would simply invoke YWebservice from your data
warehousworkflowand perform any appropriate transformation to the incoming
dat to make it fia specific format.

Oracle Data Integrator Technical Overview Page 12



