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Objectives

= Provide a clear overview of workflow and data
iIntegration future direction driven by Big Data.

= Analyze existing administration and
development approaches.

* Introduce Oracle Data Integrator and Oracle
Golden Gate 11g R2 featured capabilities.

» |dentify strategic advantages and pitfalls on
every strategy used.

= Highlight the evolution of existing tools such as
Oracle Streams AQ and IBM Websphere MQ.




Business Framework
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Concepts

According to the Workflow Management
Consortium, workflow “represents the
automation of a business process, in whole
or in part, during which documents, information,
or tasks are passed from one participant to

another for action, according to a set of
procedural rules.”

Standards: IDEF2, IDEF3. Beyond static
IDEF1X data.




" Workflow Viewed as Petri Nets

ORACLE’

T
Technology t ! | J'| N
NETWORK e

ORACLE' | sroressionat



Modernization Goals

Aqility: More results faster, and more
accurate.

Data Quality: Improved Data Integrity and
Consistency.

Enhanced Automation and provisioning.
Improved Quality of Service (Qo0S).

Optimal middleware architecture
Integration (as part of Oracle AlA), including
Integration with virtual environments and other
cloud technologies.




; Business Models Concepts

 Message Queuing (as in SCM, ERP, CRM)
« Data Replication (Logical Change Record)
« Data Protection

« Data Warehouse Loading

« Event Management and Notification

* Workflow

» Serializable Distributed Processing
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MOM Queuing Infrastructure
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Workflow in the Cloud

The customization of existing resources are driving
cloud computing in a rather transparent way, due to
the appropriate usage of file systems, physical,
virtual, and hybrid, in alignment with storage
networking innovation, clusters, and related
topologies and protocols.

Key Decision Criteria

Data security and privacy, since workflow can

Included archiving data logging possibly proprietary
and intelligence information.
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Data Integration in the Cloud

The Integration of data that is apparently volatile within
public, private, and hybrid clouds can actually be
simplified by the usage of MapReduce, message
gueuing and big data connectors models, which
enable transparent gateways through the diversity of

file system, operating system platforms, DBMS, and
storage models.

Planning and costs associated with the actual
architecture can determine a comprehensive
iIntegration model.
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E-Business Process Innovation

 E-Commerce will be highly impacted by the
modernization of workflow and data
iIntegration.

« B2B and B2C using SaaS, PaaS, and laaS

 BPMaasS will be in itself a strong component
In this modernization
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ILCM/SDLC and Cloud Workflow

Requirements
Design
Construction
Integration
Testing
Installation

Maintenance
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Cloud Workflow Integration
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Technical Framework
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Defining Oracle Fusion

From the business perspective, Oracle Fusion
Middleware is an umbrella of integrated robust
customer-validated software that spans from
grid infrastructure to SOA, portals and process
managers to database, application
Infrastructure, content, message queuing,
development tools, and business intelligence.
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Fusion’s MOM Relevance

Oracle Fusion Component MOM / AQ
Relevance

Workflow

ORACLE

Application Server

Business Integration

Business Intelligence

Business Process Management
Coherence Data Grid Persistence
Collaboration Suite

Content Management

Corporate Portal Technology

Data Integration

Enterprise Management (Grid Control)
Enterprise Service Bus

Development Tools

Identity Management

Middleware for Fast-Growing Companies
Oracle Fusion MOM for Applications
Service Delivery Platform

SOA Suite

vveb Senrvices
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.Oracle Fusion Architecture Model

Development Tools
SOA Development

ADF Framework

ORACLE

Liser Interface

Web 2.0 Portal, Content Rich Internet Apps,
Mobile Search, Desktop, VOIP

Enterprise Performance Management

Balance Scorecards, Budgeting, Financial
Management & Reporting, Planning,

Business Intelligence

Alert and Notification,Forecasting, Modeling,
Information Integration, Reporting & Analysis,
OLAP, Real-Time Feedback

Content Management

Digital Assets, Document Management, Media
Management, Intelligent Video, Records, Video
Monitoring

S0A and Process Management

ESB, BPEL Process Manager, Workflow, BAM
Rules,BZB, SOA Governance, MOM, Registry

Application Server

Java EE, Web Services, Complex Event
Processing, XTP, RFID, SIP

Grid Infrastructure

Application Server, In-Memory Data Grid,
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Enterprise Management

Configuration Management,
Provisioning, Yirtualization,
Automation.

Identity Management

Access Management and Control,
Provisioning, Federation Audit,
Security Policy and Framework,
Directory Services.

Oracle Fusion's MOM Relevance
Architecture Model
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Technical Concepts

* Queue (FIFO data structure)
 Message Queuing

« Header
 Payload
 Channel
 Port

* Propagation
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Technical Concepts

* Producer (engueuing)
* Consumer (dequeuing)
* Recipient
* Enqueue
 Deqgueue
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Technical Concepts

* Peer-to-Peer Mode

* Publish/Subscribe Mode
* Broadcasting
* Multicasting

e Streams AQ

* Model View Controller
(Message-Driven Beans)
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Types of Oracle Queues

« Based on Producer/Consumer Cardinality
* Peer-to-Peer (P2P) Mode
* Publish/Subscribe Mode

 Based on Persistency
» Persistent
* Non-Persistent
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Oracle Streams AQ

“ An application can enqueue messages that represent
events into a queue explicitly, or a Streams capture
process can capture database events and encapsulate
them into messages called LCRs. These captured
messages can be the results of DML or DDL changes.
Propagations can propagate messages in a stream
through multiple queues. Finally, a user application
can dequeue messages explicitly, or a Streams apply
process can dequeue messages implicitly. An apply
process can reenqueue these messages explicitly into
the same queue or a different queue if necessary.”
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AQ Downstream Model

Staging and Propagatioﬁ

Enqueue .

Dequeue

An application can either use this model or generate a message
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Streams AQ Capabilities
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Architectural Considerations

* QOracle integration server

* Agent

* Queue table

* Queuing processes

 Listener configuration

« Database links

* Message-Oriented Middleware (MOM)/EM
Cloud Integration
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Architectural Considerations
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Architectural Considerations

Processes

->- Server: Process -> Background "9
il 2 '
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Security Framework

Rule-based Security

 Object Level

« Schema

 Global
Virtual Private Database Support
Strategic Resilience Support
Transparent Data Encryption (TDE).
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Security Framework

 Enhancements:
 Database Vault
 LDAP Support
 |DAP
XA Support

* Encryption Support via asymmetric
authentication (PKI).

* Conjoint TDE and Wallet usage.
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Setting the MOM/AQ Environment

e Oracle-based only or third-party, e.g.,
gateway-based or heterogeneous system
iInvolvement

e Transactional or non-transactional queue

e Peer-to-peer or Publish-Subscribe Mode
(Broadcasting or Multicasting, I.e., custom
recipient)

e Integration with Grid and OAIA.
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_
Planning the AQ Environment

* Propagation-type
(queue-to-gueue or
gueue-to-database link)

« Payload format

« Sending Mechanism
(Producer Application)

* Recelving Mechanism
(Consumer Application).
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MOM and AQ Environment

* Model View Controller
« Data Source, domain, data model
* Presentation
* Controller/Mediator

» Payload content management for intelligent
rule-based filtering or routing.
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_
Planning the AQ Environment

* Queue browsing without consumption
* Queue consumption and removal

* Queue consumption without payload
removal for auditing,
non-repudiation, or logging.

RA . =,
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System Requirements
« Configuring:

e Create AQ user and administrator with
appropriate privileges, namely,
AQ USER ROLE and
AQ_ ADMINISTRATOR_ROLE

« Database links accordingly

* Heterogeneous Services, if applicable (involved
package and instance configuration)

* LD LIBRARY_PATH, PATH
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Software Requirements

« Certified OS Platform
* Oracle Streams AQ
* Oracle Streams AQ Gateway

* Procedural Gateway (Websphere
MQ/Tibco)

* Transparent Gateway
(SQL Server)

* Heterogeneous Services Gateway

« Configure Gateway homes with API
provided.




Data Dictionary Views

anthonyno@admem>SELECT owner,
name,
queue_table,
queue_type,
retention,
enqueue_enabled,
dequeue_enabled,
network_name

FROM dba_queues

ORDER BY 1,2,3

R = =B I = R [ T

—

OWHER HAME QUEUE_TRBLE QUEUE_TYPE RETENTIDH

SYS ALERT_QUE ALERT_QT HORHMAL_QUEUE ]
SYS AQS_ALERT QT_E ALERT_QT EXCEPTION_QUEUE @
SYS AQS_AQS _MEM_MC_E AQS_MEM_MC EXCEPTION_QUEUE @
SYS AQS_AQ_EVENT _TABLE_E AQ_EVENT_TABLE EXCEPTION_QUEUE @
SYS AQS_AQ_SRUNTFH_TABLE_E AQ_SRUNTFH_TABLE EXCEPTION QUEUE @
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_
Heterogeneous Productivity

‘IIIIIIIIII*

‘IIIIIIIIII*

‘IIIIIIIIII*

WebLogic Server
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PL/SQL Supplied Packages

ORACLE10g ORACLE®9i
DBMS_APPLY_ADM DBMS_AQ
DBMS_AQ DBMS_AQADM
DBMS_AQADM DBMS_AQELM
DBMS_AQELM DBMS_MGWADM
DBMS_AQIN DBMS_MGWMSG
DBMS_CAPTURE_ADM DBMS_FLASHBACK

DBMS_FLASHBACK
DBMS_MGWADM
DBMS_MGWMSG
DBMS_PROPAGATION_ADM
DBMS_STREAMS
DBMS_STREAMS_ADM
DBMS_STREAMS_ MESSAGING
DBMS_TRANSFORM

ORACLE’
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PL/SQL Supplied Packages

ORACLE11g

DBMS_RULES_ADM
DBMS_APPLY_ ADM
DBMS_CAPTURE_ADM
DBMS_COMPARISON
DBMS_STREAMS_ADM
DBMS_STREAMS_ADM
DBMS_STREAMS_ADVISOR_ADM
DBMS_STREAMS_MESSAGING
DBMS_STREAMS_TABLESPACE_ADM
UTL_SPADV

ORACLE11g Updated Packages

DBMS_ADVISOR

DBMS_APPLY_ADM

DBMS_AQ

DBMS_AQADM
DBMS_CAPTURE_ADM
DBMS_RESOURCE_MANAGER
DBMS_RLMGR

DBMS_RULES_ADM
DBMS_STREAMS_ADM
DBMS_STREAMS_TABLESPACE_ADM
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Programmatic Interfaces
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N
Streams AQ Supported Datatypes
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Java Supplied Packages

< |

-

Oracle® Streams Advanced_
10g Release 2 (10.2)
B14291-01

All Classes

Packages

javax.jms
oracle.ims

LA I AN T I LT T
lllegalStateException
InvalidClientl DException

Invalid DestinationException
InvalidSelectorException
JMESException
JMESecurityException
MaplMessage

Message

MessageConsumer
MessageEOFException
MessageFormatException
Messagelistener
MessageNotReadableException
MessageNot\WriteableException

javax.jms
Interface MessageConsumer
All Known Subinterfaces:

AQimsQueneReceiver, AQimsTopicReceiver, AQimsTopicSubscriber,
QueueReceiver, TopicReceiver, TopicSubscriber

All Known Implementing Classes:
AQimsConsumer

public interface MessageConsumer

A client uses a MessageConsumer object to receive messages from a
destination. A MessageConsumer object is created by passing a Destination
object to a message-consumer creation method supplied by a session.

MessageConsumer is the parent interface for all message consumers.

A message consumer can be created with a message selector. A message selector
allows the client to restrict the messages delivered to the message consumer to
those that match the selector.

MessageProducer
Objectiessage A client may either synchronously receive a message consunier's messages or
Queue have the consumer asynchronously deliver them as they arrive.
QueueBrowser
QueueConnection For synchronous receipt. a client can request the next message from a message
QueueConnectionFactory consumer using one of its receive methods. There are several variations of
QueueReceiver receivwve that allow a client to poll or wait for the next message.
QueueRequestor - . .=
< | v < | r
l_ |_|_| ¢ My Computer FA00% -
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Monitoring Staging
 Message delay
* Message expiration
* Retry delay
» Garbage collection for the queue table
* Retention and Message History
» Cleaning Up Message Queues
* Tracking and Event Journals
* Non-repudiation
* Queue Forwarding
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Programming AQ

DECLARE
enqueue_options DBMS_AQ.enqueue_options_t;

message_properties DBMS_AQ.message_properties_t,
message handle RAW(16);

message test message typ;
BEGIN
message = testmessage typ(001,' * MESSAGE 1 *', 'First message to
adm_queue’);
DBMS_AQ ENQUEUE(
queue_name => 'aqadmin.adm_queue’,
enqueue_options => enqueue_options,

message properties => message properties,

payload => message,
msgid => message_handle
)
COMMIT,
END;
omcus
ORACLE' | Siatdt e TN




Programming AQ
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Using AQ with MQ
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Using AQ with Websphere MQ
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Using AQ with MQ

DECLARE
|_options sys.mgw_properties;
I_prop sys.mgw_mgseries_properties;

| qtype in  VARCHAR2{12) := ‘INBOUND’;
|_qtype out VARCHAR2(12) := ‘OUTBOUND’;

BEGIN
|_options := sys.mgw_properties{sys.mgw_property{'MQ_SendExit','"CDEMQDEVSendExit"));
|_prop = sys.mgw_mgqseries_properties.construct{);

I_prop.max_connections :=1;
|_prop.queue_manager
|_prop.hostname

'MGQ_NYCMGW_AT';
'researchportal.adncorp.com’;

|_prop.port =1724;

I_prop.channel = '"OLSS. HIPAA1 . UPDATE";
|_prop.username = "WEBMQUAT';

|_prop.password = NULL;
I_prop.inbound_log_queue = funGetQueueName(l_qgtype_in};
I_prop.outbound_log queue = funGetGueueName(l_qtype_out};

DBMS_MGWADM.CREATE_MSGSYSTEM_LINK(
LINKNAME => 'MQS_CDEMQUAT',
PROPERTIES == |_prop,
OPTIONS == |_options
);
DBMS_MGWADM.REGISTER_FOREIGN_QUEUE(NAME == 'OLSS. HIPAA1.UPDATE.REQUESTG2',
LINKNAME == 'MQS_IPC_LINK1",
PROVDIER_QUEUE == 'OLSS HIPAA1 UPDATE.REQUESTGQ2,
OPTIONS == MGW_PROPERTIES(MGYW PROPERTY({'MQ_openOptions’, '1724",
COMMENT == "Websphere MQ Series Test on OLSS. HIPAA1.UPDATE.REQUESTQ2'
);
EXCEPTION WHEN OTHERS THEN
DBMS_OUTPUT. put_line{SGQGLERRM);

EMD;
ORACLE’ =
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Using AQ with MQ
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Using AQ with Websphere MQ

File Edit Yiew MNawvigate Bun

o888 0-O- =-

2. L
Y
=2 Connections

EE,..Q tnaklery

=]

Debug Source Tools Help

@ reqGoodPlsCode sl

rES®S&RRe &EE @
Enter SGL Statement:
DECLARE
1w _options S¥S.mgW_properties;
1v_prop a¥s.MOW_moSeries _properties:
BEGIH
1w _oprtions I= SY¥S.IOW_properties(Sys.mow_propercy( 'MO SendExic' , 'CDEMODEVSendExit') ) :
1lv_prop P= S¥S.0QgW_hSeries_properties.constructi() ;
1w _prop.max comnections :=1;
1% _prop. queus_mahnager t= 'MO_ALEBWGI D9':
1w _prop.hostname = 'recddOl. empirebluse.com' ;
1% _prop.port = 1414:
1+ _prop.channel i= 'OLS3.HIPALAS.UPDATE' ;
1w _prop.username := 'WEEMQDEY' ;
1w _praop

1w _praop

.passworid = HULL:
- lv_prop.inbound_log_gqueues H

1w _options

LINENAME => 'MGU_AGENT'
1

EXCEPTION WHEH OTHERS THEH
DEMS_OUTPUT. put_line ( SQLERREM) ;

EHD ;
DECLARE

lw_options S¥S.MOW_properties:

1w _praop S¥3.mMOW_moSeries properties:
BEGIH

SYS.mMgW_moSeries properties.constructi)

= '0OL35.HIFALAS.UPDATE . REQUEITQZ'
—= 1% _prop.outhound log ocuenes t= 'OL3S.HIPALAS. TUPDATE.REQUESTQZ"
DEMS_MGUWADM.FEGISTEER. FOREIGH QUEUE (HAME => '0OL33.0L33HIFPIREQZ',

SY¥YS.mgwW_properties (sys.mgw_property( 'MO_ _SendExit', 'CDEMODEVIendExit')):

4]

i,

| [ Resutts | [ Soript output | B Explain | EDEMS Output | @ Ovia, Output
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_
Using Database and Grid Control

Database Instance: adm1 > Streams Logged in A
Streams
Overview Capture Propagation Applvj Messaging[
Search
Schema [AQADMIN 4
Queue Name |A2ADMSG1
I Go )
By default, the search returns all uppercase matches beginning with the string you entered. To run an exact or case-sensitive match, double quo
string
Select Queue Name Queue Table Name Schema |[Type |
& ALERT_QUE ALERT QT SYS Normal
Queue
c  AQ$ ALERT QT E ALERT QT SYS Exception
Queue
o AQ$_AQ$ MEM_MC E AQ$ MEM_MC SYS Exception
Queue
o AQ$ AQ EVENT TABLE E AQ EVENT_TABLE SYS Exception
Queue
o AQ$ AQ SRVNTFN_TABLE E AQ SRVNTEN_TABLE SYS Exception
Queue
o AQ$ DEF$ _AQCALL E DEF$ AQCALL SYSTEM Exception
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Advanced Strategies

WebLogic Server
‘IIIIIIIIII»
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Advanced Strategies

* Information Dissemination Technigues
* Queue Forwarding.
* Apply Forwarding.
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Advanced Strategies
* 1:N Replication/Multi-propagation
Architecture

* One source gueue can propagate to
multiple destination queues.

« Useful for High-Availability and Load
Balancing.
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Advanced Strategies

* N:N Replication Infrastructure

* Normally using several queues and
databases, involving transactional,
transformational and non-repudiation
gueues.

« Usually, involving bidirectional
Information dissemination using inbox
and outbox message propagation.

ORACLE' - jl N
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Advanced Strategies

* Hub-and-Spoke Propagation Architecture

« One source queue can propagate to a
hub, usually in a transactional or
transformational fashion, which then
propagates to multiple destination
gueues, thus minimizing overhead.
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Advanced Strategies

* OCI- and Precompiler-based Custom
Implementation

 RAC-Support (best strategy for the large
enterprise)

* Message Priority
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Managing Encryption
« Asymmetric authentication via PKI

* The producer application encrypts the
message payload prior to engqueuing.

* The consumer application knows the key
and decrypts the message.

* Transparent Data Encryption (TDE),
using also Oracle wallet.

* Encryption can be congruent with
payload transformation.
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AQ Background Processes
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Industries of Application

* Financial Sector
» Banking
* Trading
* E-Business (SCM, e.g., B2B transactions)
* E-Business (CRM, e.g., Order Entry)
* Direct Marketing
* Media and communications
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Related Technologies

« Agile

 ADF

« SOA

 Web Services Security and Transaction
 Oracle Streams

* Oracle Data Integration

» Oracle Advanced Replication
« RPC




HS Data Warehousing

« ETLwvs. E-LT
« ETL
— Row-by-row processing
« E-LT
— Bulk load and transformation

— Load and transformation order as
needed.
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Oracle Data Integration

ODI Basic Model
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Oracle Data Integrator

ODI Studio Physical Architecture

ORACLE =
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ODI Workspace

ODI Workspace and Architecture




Oracle Data Integrator

ODI Studio Physical Architecture

ORACLE =
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Oracle Data Integrator

ORACLE' =
ORACLE | SEnrLirIeD AN

PROFESSIONAL NETWORK




Oracle Data Integrator

ODI Studio Designer




Oracle Golden Gate: Features
Integrated Capture

Enabling customers to efficiently capture changed
data in high-volume and high-throughput
Implementations.

Oracle Advanced Compression
Support

.Permitting the capture and delivery of compressed
objects within Oracle Database 11g and Oracle
Exadata environments, an important feature for
virtual and cloud environments.

ORACLE' | frordssionas



Oracle Golden Gate: Features

Best in class performance new features:

More Powerful Conflict Detection and Resolution,
enabling faster conflict resolution.
Increased Security, support for the Federal Information
Protection Standard (FIPS) and Blowfish encryption algorithms
enabling secure data movement across systems and regions.
Increased support for business-critical and
heterogeneous systems, including multi-byte Unicode
Support.

Expanded Platform Support: Provides support for capture
from, and delivery to, IBM DB2 on iSeries and enhanced
support for MySQL, Microsoft SQL Server, Sybase, Teradata,
and IBM DB2 z/0S.

Expanded management capabilities via its Plug-In for

Oracle Enterprise Manager 12c.
ORACLE ‘ EHEQF:ETE:E::E:MEAE EWR




Datamarting with ODI and OGG

The conjoint usage of Oracle Data Integrator and
Oracle Golden Gate provides a major data integration
model, whose impact and benefit on business intelligence
are rather unlimited. Some of the most important areas of
application involve, namely:

* Business Intelligence Analytics

« Data Mining

* Forecasting

« Cloud Virtualization resource management, including
support for VMWare Server and Oracle Virtual Box.

CJI'\’ACI_E
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Oracle Golden Gate

OGG Extract Process




Oracle Golden Gate

OGG Replication Process

ORACLE =
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Oracle Golden Gate

0GG Command Summary




Oracle Golden Gate

OGG ADD REPLICAT Command

ORACLE :
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Oracle Golden Gate

OGG and Oracle database
-ADN
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Key Recommendations
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IT Convergence

Oracle Database Appliance

ORACLE =
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IT Convergence

Oracle Exalogic Elastic Cloud




IT Convergence

Exadata Machine Capacity

ORACLE =
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Future Expectations

1. Define an integration model and underlying

iInfrastructure topology

2. Define the set of data sources and data capture

methods

3. Define the staging and propagation methods,

Including channels and workflow buses and baselines,

If any Is relevant

4. Predict model changes and relevant analytics for
Extent

best integration Who :
How

Where
How much

When
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Future Expectations

5. Provide a consumption model that is transparent
to the cloud platform, operating systems, physical
and virtual database environments, file systems, and
even storage networking technologies involved. This
model should support any of SaaS, PaaS, lasS cloud
paradigms.

6. Establish the collaboration, coordination, and
enterprise management control models.

/. Maintain a secure big data workflow and
iIntegration model with a solid quality of service
(QoS) and quality assurance (QA) approach.
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Demonstration
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Concluding Remarks

« Workflow and big data integration innovation and
modernization convey the implementation of an
agile business process model using ETL and E-LT
for faster processing in a sustainable fashion
through its life cycle.

* The the Streams AQ message queuing paradigm
can be integrated with tools such as Oracle Data
Integrator and Oracle Golden Gate for successful
workflow and big data integration, but it can also
be surpassed due to increasing Big Data
requirements from social media, mobile
applications, web and cloud services.
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Questions and Answers
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Thank you!

* Please visit my blog at:
» http://noriegaaoracleexpert.blogspot.com
 anthonydnoriega@gmail.com
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