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ObjectivesObjectives

Emphasize technical concepts and Emphasize technical concepts and 
Oracle queuing infrastructure Oracle queuing infrastructure 
technology.technology.
Highlight programming techniques, Highlight programming techniques, 
methodologies, and relevant methodologies, and relevant 
architectures.architectures.
Discuss the relevant of queuing Discuss the relevant of queuing 
business models in various industries, business models in various industries, 
with emphasis on industry and business with emphasis on industry and business 
requirements.requirements.
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ObjectivesObjectives

Emphasize the reliability of inter Emphasize the reliability of inter 
process communication imposed process communication imposed 
by AQ technology.by AQ technology.
Position Oracle as the de facto Position Oracle as the de facto 
leader in the integrated leader in the integrated 
database/advanced message database/advanced message 
queuing market.queuing market.
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Technical ConceptsTechnical Concepts

Queue (FIFO data structure)Queue (FIFO data structure)
Message QueuingMessage Queuing
HeaderHeader
PayloadPayload
ChannelChannel
PortPort
Propagation Propagation 
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Technical ConceptsTechnical Concepts

Producer (enqueuing)Producer (enqueuing)
Consumer (dequeuing)Consumer (dequeuing)
RecipientRecipient
EnqueueEnqueue
DequeueDequeue
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Technical ConceptsTechnical Concepts

PeerPeer--toto--Peer ModePeer Mode
Publish/Subscribe Mode Publish/Subscribe Mode 

BroadcastingBroadcasting
MulticastingMulticasting

Streams AQStreams AQ
Model View Controller         Model View Controller         
(Message(Message--Driven Beans)Driven Beans)
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Business Models ConceptsBusiness Models Concepts

Message QueuingMessage Queuing
Data Replication (Data Replication (Logical Change RecordLogical Change Record))
Data ProtectionData Protection
Data Warehouse LoadingData Warehouse Loading
Event Management and NotificationEvent Management and Notification
Workflow Workflow 
Serializable Distributed ProcessingSerializable Distributed Processing
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Business ConceptsBusiness Concepts

Information Integration Information Integration 
Automation and Business Event Automation and Business Event 
ManagementManagement
Message Queuing in SCM, ERP, Message Queuing in SCM, ERP, 
CRMCRM
Data Protection and Information Data Protection and Information 
HidingHiding
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Queuing InfrastructureQueuing Infrastructure
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Types of Oracle Queues Types of Oracle Queues 

Based on Producer/Consumer Based on Producer/Consumer 
CardinalityCardinality

PeerPeer--toto--Peer (P2P) Mode Peer (P2P) Mode 
Publish/Subscribe ModePublish/Subscribe Mode

Based on PersistencyBased on Persistency
PersistentPersistent
NonNon--PersistentPersistent
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Types of Oracle Queues Types of Oracle Queues 

Based on Enqueue/Dequeue Based on Enqueue/Dequeue 
CapabilitiesCapabilities

NormalNormal

ExceptionException
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Types of Oracle Queues Types of Oracle Queues 

Based on Payload Data TypeBased on Payload Data Type
ANYDATAANYDATA
RAWRAW
LOBLOB
XMLXML

On Based Transaction TypeOn Based Transaction Type
TransactionalTransactional
NonNon--TransactionalTransactional
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Oracle Streams AQOracle 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. “
Oracle® Streams Concepts and Administration 10g Release 2 (10.2), Part Number B14229-02 
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AQ Downstream ModelAQ Downstream Model

Staging and PropagationStaging and Propagation

CaptureCapture

ConsumptionConsumption
EnqueueEnqueue

DequeueDequeue

PropagationPropagation
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Streams AQ CapabilitiesStreams AQ Capabilities
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Architectural ConsiderationsArchitectural Considerations

Oracle integration serverOracle integration server
AgentAgent
Queue tableQueue table
Queuing processesQueuing processes
Listener configurationListener configuration
Database linksDatabase links
MessageMessage--Oriented Middleware Oriented Middleware 
(MOM)(MOM)
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Architectural ConsiderationsArchitectural Considerations

Server ProcessServer Process
11

Redo
Buffer

Shared Pool Streams 
Pool

Large
Pool

Java Pool

Oracle ProcessOracle Process

PGAPGA Server ProcessServer Process
22

Background Background 
ProcessesProcesses

PGAPGA

Server ProcessServer Process
33

PGAPGA

PGAPGAPGAPGA
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Security FrameworkSecurity Framework

RuleRule--based Securitybased Security
Object LevelObject Level
Schema Schema 
GlobalGlobal

Virtual Private SupportVirtual Private Support
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Security FrameworkSecurity Framework

Enhancements:Enhancements:
Database VoltDatabase Volt
LDAP SupportLDAP Support
XA SupportXA Support

Encryption Support via Encryption Support via 
asymmetric asymmetric 
authentication (PKI)authentication (PKI)
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Planning the AQ EnvironmentPlanning the AQ Environment

OracleOracle--based only or thirdbased only or third--party, party, 
e.g.,  gatewaye.g.,  gateway--based or based or 
heterogeneous system involvementheterogeneous system involvement
Transactional or nonTransactional or non--transactional transactional 
queuequeue
PeerPeer--toto--peer or Publishpeer or Publish--Subscribe Subscribe 
Mode (Broadcasting or Multicasting, Mode (Broadcasting or Multicasting, 
i.e., custom recipient)i.e., custom recipient)



NYOUG  September, 2006NYOUG  September, 20062121

Planning the AQ EnvironmentPlanning the AQ Environment

PropagationPropagation--type type 
(queue(queue--toto--queue or queue or 
queuequeue--toto--database link)database link)
Payload formatPayload format
Sending Mechanism Sending Mechanism 
(Producer Application)(Producer Application)
Receiving Mechanism Receiving Mechanism 
(Consumer Application)(Consumer Application)
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Planning the AQ EnvironmentPlanning the AQ Environment

Model View ControllerModel View Controller
Data Source, domain, data Data Source, domain, data 
modelmodel
PresentationPresentation
Controller/MediatorController/Mediator

Payload content management Payload content management 
for intelligent rulefor intelligent rule--based based 
filtering or routingfiltering or routing
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Planning the AQ EnvironmentPlanning the AQ Environment

Queue browsing without Queue browsing without 
consumptionconsumption

Queue consumption and removalQueue consumption and removal

Queue consumption without Queue consumption without 
payload removal for auditing,payload removal for auditing,
nonnon--repudiation, or logging.repudiation, or logging.
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System RequirementsSystem Requirements

Configuring:Configuring:
PATH, LD_LIBRARY_PATH or PATH, LD_LIBRARY_PATH or 
equivalent platform equivalent platform 
parameters, as neededparameters, as needed

Streams pool instance and/or Streams pool instance and/or 
aq_tm_processes (9i only) > aq_tm_processes (9i only) > 
0.0.
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System RequirementsSystem Requirements

Configuring:Configuring:
ExtprocExtproc listenerlistener
Messaging Gateway, if Messaging Gateway, if 
applicable, involves gateway applicable, involves gateway 
software installation and software installation and 
packages, including messaging packages, including messaging 
home.home.
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System RequirementsSystem Requirements

Configuring:Configuring:
Create AQ user and administrator Create AQ user and administrator 
with appropriate privileges, namely, with appropriate privileges, namely, 
AQ_USER_ROLE and AQ_USER_ROLE and 
AQ_ADMINISTRATOR_ROLEAQ_ADMINISTRATOR_ROLE
Database links accordinglyDatabase links accordingly
Heterogeneous Services, if applicable Heterogeneous Services, if applicable 
(involved package and instance (involved package and instance 
configuration)configuration)
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Software RequirementsSoftware Requirements
Certified OS PlatformCertified OS Platform
Oracle Streams AQ Oracle Streams AQ 
Oracle Streams AQ GatewayOracle Streams AQ Gateway

Procedural Gateway Procedural Gateway 
(Websphere MQ/Tibco)(Websphere MQ/Tibco)
Transparent Gateway Transparent Gateway 
(SQL Server)(SQL Server)

Heterogeneous Services GatewayHeterogeneous Services Gateway
Configure Gateway homes with Configure Gateway homes with 
API providedAPI provided
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Initialization ParametersInitialization Parameters

Oracle9iOracle9i
Aq_tm_processes=n, 1<= n Aq_tm_processes=n, 1<= n 
<=10<=10
Qmnc, master processQmnc, master process
Qxxx, spawned slave processesQxxx, spawned slave processes
=0, then no queue monitoring=0, then no queue monitoring
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Initialization ParametersInitialization Parameters

Oracle10gOracle10g
Streams_pool_size, configured Streams_pool_size, configured 
with dynamic memory with dynamic memory 
management.  Recommended management.  Recommended 
default setting about 10% of default setting about 10% of 
shared_pool_size parameter.shared_pool_size parameter.
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Information Information 
Integration Integration 
ComponentsComponents

Installation and ConfigurationInstallation and Configuration
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Data Dictionary ViewsData Dictionary Views
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Heterogeneous ProductivityHeterogeneous Productivity
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PL/SQL Supplied PackagesPL/SQL Supplied Packages
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Java Supplied PackagesJava Supplied Packages
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Enqueuing ConceptsEnqueuing Concepts

eee
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Monitoring StagingMonitoring Staging

sss

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 AQProgramming AQ

111
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Programming AQProgramming AQ

222
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Programming AQProgramming AQ

333
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Programming AQProgramming AQ

444
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Using AQUsing AQ
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Using AQ with MQUsing AQ with MQ
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Using AQ with MQUsing AQ with MQ
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Using AQ with MQUsing AQ with MQ
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Using AQ with MQUsing AQ with MQ
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Using AQ with MQUsing AQ with MQ
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Using AQ with MQUsing AQ with MQ
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Using Database and Grid ControlUsing Database and Grid Control
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Using Database and Grid ControlUsing Database and Grid Control
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Using Database and Grid ControlUsing Database and Grid Control
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Using Database and Grid ControlUsing Database and Grid Control
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Advanced StrategiesAdvanced Strategies

OCIOCI-- and Precompilerand Precompiler--based based 
Custom ImplementationCustom Implementation
RACRAC--Support (best strategy for the Support (best strategy for the 
large enterprise)large enterprise)
Message Priority Message Priority 
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Advanced StrategiesAdvanced Strategies
MessageMessage--Driven Beans and XA Driven Beans and XA 
Support Support 

Synchronous distributed Synchronous distributed 
transactionstransactions
TwoTwo--phase commit (2PC) phase commit (2PC) 
implementationimplementation

JMSJMS--based custom implementation based custom implementation 
with Connection and Context with Connection and Context 
FactoryFactory
Protocol support (Protocol support (LDAP, and SMTP, LDAP, and SMTP, 
SNMP APIsSNMP APIs))
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Advanced StrategiesAdvanced Strategies

Buffered messagingBuffered messaging, a new feature , a new feature 
in Oracle Streams AQ 10g Release 2 in Oracle Streams AQ 10g Release 2 
(10.2), combines the rich (10.2), combines the rich 
functionality that this product has functionality that this product has 
always offered with a much faster always offered with a much faster 
queuing implementation. Buffered queuing implementation. Buffered 
messaging is ideal for applications messaging is ideal for applications 
that do not require the reliability that do not require the reliability 
and transaction support of Oracle and transaction support of Oracle 
Streams AQ persistent messaging.Streams AQ persistent messaging.
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Advanced StrategiesAdvanced Strategies

Buffered messagingBuffered messaging is faster than is faster than 
persistent messaging, because its persistent messaging, because its 
messages reside in shared memory. messages reside in shared memory. 
They are usually written to disk They are usually written to disk 
only when the total memory only when the total memory 
consumption of buffered messages consumption of buffered messages 
approaches the available shared approaches the available shared 
memory limit. memory limit. 
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Advanced StrategiesAdvanced Strategies
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Managing EncryptionManaging Encryption

Asymmetric authentication via PKIAsymmetric authentication via PKI
The producer application encrypts The producer application encrypts 
the message payload prior to the message payload prior to 
enqueuing.enqueuing.
The consumer application knows the The consumer application knows the 
key and decrypts the message.key and decrypts the message.
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Managing EncryptionManaging Encryption

The approach is also valid for The approach is also valid for 
intermediate or repeating queues intermediate or repeating queues 
under the SOA infrastructure, in under the SOA infrastructure, in 
conjunction with service requestor conjunction with service requestor 
and receiver, accordingly.and receiver, accordingly.
Encryption can be congruent with Encryption can be congruent with 
payload transformation.payload transformation.
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Industries of ApplicationIndustries of Application

Financial SectorFinancial Sector
BankingBanking
TradingTrading

EE--Business (SCM, e.g., B2B Business (SCM, e.g., B2B 
transactions)transactions)
EE--Business (CRM, e.g., Order Business (CRM, e.g., Order 
Entry)Entry)
Direct MarketingDirect Marketing
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Related TechnologiesRelated Technologies

SOASOA
Web Services Security and Web Services Security and 
TransactionTransaction
Oracle StreamsOracle Streams
Oracle Advanced ReplicationOracle Advanced Replication
RPCRPC
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Related TechnologiesRelated Technologies
AMQP (competitor).  AMQP (competitor).  

In the news:In the news: LONDON LONDON -- June 20, 2006 June 20, 2006 -- JPMorgan Chase & JPMorgan Chase & 
Co., Cisco Systems, Envoy Technologies, Inc., Co., Cisco Systems, Envoy Technologies, Inc., iMatixiMatix Corporation, Corporation, 
IONAIONA®® Technologies, Red Hat, Inc., TWIST Process Innovations, and Technologies, Red Hat, Inc., TWIST Process Innovations, and 
29West, today announced the formation of the AMQP (Advanced 29West, today announced the formation of the AMQP (Advanced 
Message Queuing Protocol) Working Group and an effort by its Message Queuing Protocol) Working Group and an effort by its 
members to create a new specification for defining and developinmembers to create a new specification for defining and developing g 
messaging infrastructure that is technology agnostic, standardsmessaging infrastructure that is technology agnostic, standards--
based, open and interoperable. based, open and interoperable. The AMQP is a binary level protocol 
that is divided into two layers and designed with a flexible, plug-in 
architecture. Both the functional layer and the transport layer can be 
easily evolved to enable AMQP to respond to changing technology 
requirements.

http://www.eweek.com/category2/0,1874,1866370,00.asp
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Strategic Group PartnersStrategic Group Partners

Products working with Products working with 
Oracle Procedural GatewaysOracle Procedural Gateways

IBM Websphere MQ IBM Websphere MQ 
(formerly MQ Series)(formerly MQ Series)
Microsoft MSMQMicrosoft MSMQ
Tibco RendezTibco Rendez--VousVous
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Available LiteratureAvailable Literature
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Envisioning AQ FutureEnvisioning AQ Future

WhoWho
WhereWhere
WhenWhen
ExtentExtent
HowHow
How muchHow much
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Concluding RemarksConcluding Remarks

Future of information Future of information 
integrationintegration
Importance of protocol Importance of protocol 
standardsstandards
Information PrivacyInformation Privacy
Vendor interoperabilityVendor interoperability
Business Operational Business Operational 
effectivenes.effectivenes.
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DemonstrationDemonstration
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DiscussionDiscussion

AQAQ
Q/AQ/A
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