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ESB and Connectivity Overview
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Message-driven architecture basics

REQUEST RESPONSE

REQUEST RESPONSE

[ DO }[SOME} [STUFF}
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ESBs Simplify Connectivity
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Enriched connectivity for SOA

Service Enrichment

e Match & Route communications between
services

e Converts between transport protocols

e Transforms between data formats

e Identifies and distributes bus events

... simplifying the overall architecture and reducing IT cost

ServiceService Service Service ServiceService Service Service
' Interface | [Interface r ace |
> Enterprise Service Bus e

Service Service Service Service Service Service Service Service
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Agile Connectivity

Connects everything to Matches & routes communications
everything between services

>> S
v
Transforms between o8 Distributes Business
different data formats events

Converts between different
transport protocols

An ESB enables flexible SOA connectivity for integrating
business applications, services and processes
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Two core principles enable flexibility

The ESB facilitates the

between

requestor(s) and provider(s)

Service
Provider

2

Service
Provider

2

Service
Requestor

Service
Requestor

The ESB fulfils

Service
Requestor

Service
Requestor

in support of

Service Virtualization
* Routing
* Protocol and transports
* Transformation of interfaces

Aspect Oriented Connectivity

* Security * Log and Audit

* Management * Event tracking
efc ...
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Processing Scenarios & Usage Patterns




Many Defined Patterns for ESB-based Solutions

Service
Virtualization

Service , Gateway
Enablement a

Message-based Event-driyen
Integration Integration

File Processing

11http://www.ibm.com/developerworks/wikis/display/esbpatterns/
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Key Scenarios Deliver Business Value
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Extend the Reach of Existing Applications: Multi-channel Processing
Easily transform batch-oriented file work into online requests

Get maximum value from Packaged Applications

Connect Devices to the Enterprise

Provide a Policy Enforcement Point for secure application connectivity
Create an Application Inventory and Govern Processing with a Registry
Apply Business Rules to achieve Smart Connectivity

Monitor your Business Activity and Act Intelligently

Initiate and Support Business Processes

A Flexible Infrastructure to Support Change
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Extend the Reach of Existing Applications (1/2)

Provide and Consume Web Services

" Web services are now established as an interoperability standard
— Vitally important from a business to business connectivity perspective
— Businesses to consume each others’ services using these well defined standards
— Internal standardization between parts of the same organization via Web Services

= Adoption of Web Services by many subsystems is not universal
— ESB allows your existing applications to be exposed as web services
— ESB ‘universal translator’ converts web service to existing formats and protocols
— Existing applications can consume web services without change
— Exploit web services with limited new development skills and platforms

(= N P

\Web Service request Extractorder gand tq MQ application  Get response from MQ application Reply to Web Serivce
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Extend the Reach of Existing Applications (2/2)

MQ enable all your applications

" ESBs allows you to use MQ technology to the fullest extent
— Robust, transactional, reliable, high-performance messaging

— ESB provides an incredibly broad range of connectivity mechanisms available to MQ
— Any application can easily connect to the MQ infrastructure inbound or outbound

" Examples

— Transform a TCP/IP based application by allowing it to consume regular MQ messages
— MQ applications access an external Web Services provided by a Business partner

— MQ applications access ERP systems such as SAP, SEBL, PeopleSoft...

" The Goal: Multi-Channel Connectivity

— Consuming Services and Applications independent of client implementation

— Increasingly relevant in world of device proliferation

— o

“ 5 @ lzl] - EmailFailedResponse

MQInput SetEmailProperties EmailOutput » @
EmailResponse

14

MOQReply
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Combine File-based and On-line Processing
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" Examples
— A cargo ship has thousands of containers each with hundreds of palettes
— Reduce unit transaction costs by aggregating numerous clients requests

FileInput

Unlock the valuable business data in your files

" End to End File Movement and File Processing
— Reliable and secure delivery File Transfer with WMQ FTE
— File processing allows clients to get file/batch work online, easily

= g
B
3@&
= High-value Work
— BB
I -+ ]

S |- Mol
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" Files exchange between applications still popular and effective
— Flexible method of exchange: Neither enterprise has to mandate technology

— Usually relate to the way businesses run or physical processes occur

Source File

" There are legitimate reasons for using files to exchange information

Route

Le== Interesting Records



Get maximum value from Packaged Applications

Move information to and from packaged applications

" Packaged applications play a vital role
— SAP for purchasing, sales, inventory...
— SEBL for Sales, PeopleSoft for HR
— Oracle, JDEdwards...

SIEBEL

" Interfaces are often non standard: e.g. SAP BAPIs, IDOCs
— Processing and data are isolated from other applications
— Result: packaged apps have difficultly using/generating information for other apps
— Inhibits adoption of a best of breed philosophy

= Support for SAP, SEBL, PeopleSoft, inbound and outbound
— Adapter components built-in to ESB
— Drive new work into its packaged application from any other supported source
— Can send information from packaged application to any other supported target
— Packaged applications can focus on what they do best and be integrated
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Connect Devices to the Enterprise

To and from a broad range of devices

Industry Observation
— “How to | get information from everywhere, understand it, and act?”

— Medical, Energy and Ultilities, Distribution, Transport, Gaming...

— Issues based e.g. traffic congestion, efficient energy, timely supply...

A Smarter Planet is full of devices
— Data is generated *outside* the enterprise
* Typically very large numbers of devices

* Often concentrator technology; differentiate, integrate & forward

— MQTT for standards based device integration
* Small footprint client, embeddable
* Lightweight protocol for bandwidth cost (by-the-byte)
* Fragile network support for hostile environments

Connect Devices, Apply Intelligence
— ESB connects devices to enterprise systems
— Apply intelligence in near real-time

* Passive and active systems
17

IBM is working with Brisbane,
London, Singapore and Stockholm
to deploy smarter traffic systems.
Stockholm has seen approximately
20 percent less traffic, a 12 percent

drop in emissions and a reported
40,000 additional daily users of
public transportation.
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Provide a PEP for Secure Application Connectivity

Secure application identity, authentication and authorization

' At Confi LDAP Search P t
Identity management, access control, authorization, & e sarch Faramsters

and authentication mechanisms (AAA) are essential
ESB support many protocols and transports
* Web Services, MQ, JMS, HTTP and HTTPS

LDAP Search Parameters

ESB supports a broad variety of security tokens

» Userid/pw, X509, SAML, Kerberos, LTPA... Name | :
Admin State {*)enabled () disabled

ESB performs role of Policy Enforcement Point Comments

(PEP) LDAP Base DN *

LOAP Returned Attribute dn

* Provides a secure infrastructure —
» Ensures conformance to centralized security policy

Many different technologies supported I/ Mainput Node Properties - Malnput

* Lightweight Directory Access Protocol (LDAP)

Identity token type |lsername

» Microsoft Active Directory, Open LDAP...

Identity token location SRoot. MDMD. UserTdentifier

* Tivoli Federated ldentity Manager (TFIM)
* zOS SAF including RACF
» Security hardened DMZ device strengths

Identity password location

Identity issuedBy location

Treat security exceptions as normal exceptions
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Derive Value from an Application Inventory

Understand your application assets and control their access dynamically

Catalog application and service assets using a registry, e.g. WSRR
Web Service and MQ Service definitions

Classifications: by function, owning department [ Service ]
Relationships: applications dependencies for lifecycle management, versioning R Pro‘(’)'de"

User defined properties (metadata): Application=GOLD or Service=SILVER

Use registry information in ESB routing
Built-in facilities allow ESB to access registry
Enables policy based processing

Virtual
Service

U
Use metadata to implement

Service
: Requestor
Primary use cases:
‘smart’ mediations

Visibility: application catalog & relationships \ ‘@ !
Governance: who accesses which
applications/services .
Dynamicity: update registry to change ESB (7)) -

Capture metadata
about services for use
by Service Bus

behaviour without redeploy Advertise

Policy based Processing: policy enforcement and availability of the
policy based service selection VIR SErHEeS

Service
Registry
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Business Rules for Smart Connectivity

Apply rules to ESB data in-flight
SOA

Rule-based
L Decision Service

J

I

Inputs Outputs
Rule-based Decision Services render decisions on input data

Most often this data comes from a variety of data sources
i.e. aggregation, transformation is needed

Rule-based Decision Services send outcome decisions

to other systems
Output data needs to be transported and dispatched to one or many systems

Automate decisions
Implement, manage & share decisions services across IT infrastructure
ILOG JRules for Embedded rules and ILOG Rules Server subsystem
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Business Activity Monitoring & Event Intelligence

Understand the importance of ESB data and detect business situations

ESB connectivity allows processing of events from many sources, targets
— Capture business relevant information to feed to WebSphere Business Monitor
— Examples: total dollar trade value per day, total number of orders per hour
— Capture business events for correlation using WebSphere Business Events
— Look for correlations in data, e.g. fraud, Up-sell and Cross-sell opportunities, CRM
— Audit, Repair and Replay transported events

Generate Business Monitoring Events from existing connectivity
— Enables integration with WebSphere Monitor to display and analyze KPlIs

— Design time and operational time event activation o ——
— Notification via CEl & Publish subscribe ' .

WebSphere Business Events
— Capture events from ESB and other sources
— Analyse to generates interesting new event

Capture Events for Audit and Logging
— Verify transport of traffic; dates and payloads
— Replay recorded messages to consumers
— Includes replay to ESB for reprocessing

21




Initiate and Support Business Processes

Compose existing applications and services to create new value

ESB Event Capture and Process Initiation
— Breadth of ESB connectivity enables multiple business process starting points
* ldentify event and initiate business process
* e.g. message, file, web service, device endpoints can start business process
— Synchronous and asynchronous invocation for short & long running transactions
* Multiple options with Process Server, Lombardi, FileNet...

Business Process Connectivity
— Exploit range of ESB connectivity to abstract and simplify BPM
— Process focus on WHAT rather than ESB focus on WHERE, HOW concerns
— ESB receives service request and routes, re-formats, interacts with provider

Business Process Business Process

FileNet
Business
r
iti

Process
Manager

= =4

. = I—

1 bl

BUSineSS Process Managemeﬁt
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A Flexible Infrastructure to Support Change

Enable Application and Service Replacement with minimum risk

ESB creates a Virtual Service
Implementation details of a service to be hidden
Flexibility in implementation; change implementations without affecting consumers
Introduce new interfaces to existing service in parallel with new interfaces

Examples include M&A, Decommissioning & External partner communication
Connect newly acquired systems, particularly relevant in M&A
Formats and Protocols of acquired technology differ from current systems
ESB provides managed interface to acquired systems for in-house systems
Provides new interface for acquired systems
Staged decommission of legacy implementations
Maintain existing interface to new implementation I

Allows Managed risk of client migration :
Often combined with new interface definition, often to enable service o;rientation

ESB provides interface to external systems '

External partner communication
Allows partners to be swapped in and out without affecting consumers I
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Message Broker 7 Overview

25

Simplicity and Productivity
— Radically streamlined product prerequisites and components
— Simplified connectivity solution development using IBM pre-supplied patterns

— Impact Analysis to manage development artefact changes including ESQL, Maps and Message sets

— MB Explorer for dedicated administration tooling
— SCA nodes for WPS Interoperability

Universal Connectivity for SOA

— Extended & integrated publish subscribe: common management & security with new MQ capabilities

— PHP nodes for Web 2.0 support
— Enhanced SAP, Siebel, PeopleSoft packaged application support
— New Sequence and Resequence nodes

Dynamic Operational Management
— New operational facilities for audit and monitoring, including WBM
— Enhanced statistics to understand broker performance, including memory usage
— Improved user trace to easily understand message flow behaviour
— Enhancements for WSRR processing including support for FSM protocol
— Support and Exploit MQ Multi-instance Queue Managers for High Availability

Platforms, Environments and Performance
— Exclusively 64bit Broker support
— Performance monitoring tools and very reduced memory footprint

© 2011 IBM Corporation



Message Broker Product Roadmap

IBM's plans, directions, and intent are subject to change or withdrawal

ﬁ’roduct and pre-requisites simplification \

" Patterns and Impact Analysis

* Integrated MQ Pub-sub

* PHP support

* MB Explorer and advanced administration

* Web Services SCA Interoperability
* Advanced management facilities
* Enhanced SAP, SEBL, PSOFT support

QFTP support for file nodes /

V7.0.0.3

FixPack
Q2 2011

V7.0.0.2

FixPack
Q4 2010

V7.0
Nov 2009 i

Vv7.0.0.1

FixPack
Q2 2010

26

Next
Q4 2011

FixPack 1
Q2 2012

-

= Simplicity and Productivity

* Enhanced Connectivity

* Dynamic Operational Management
* Heterogeneous Environments

\ /

....... T S
Delivery of Next capabilities

_ Major release

A

-@- Minor release

\J
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Patterns for Simplified Development

Patterns Based Development
Create top-down, parameterized connectivity solutions
e.g. Web Service facades, Message oriented processing, Queue to File
IBM pre-supplied patterns
Simplifies creation of most common scenarios according to best practices
Complements existing bottom-up constructional approach for bespoke connectivity

Patterns Explorer
Inventory of key patterns available for solution generation
Each pattern contains clear help to explain context and applicability

Pattern Generation
Enables simple creation of solution artefacts from pre-supplied pattern
Pattern Properties allow configuration of behaviour
Solutions can be modified and/or regenerated

Evolution
Pattern Capture creates user patterns from solution artefacts
Pattern Management: provides post deployment customization and operation of solutions
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Pattern Technology Demo (1/4)

3 Broker Application Development - Pattern Specification - WebSphere Message Broker Toolkit - Message Broker - C:\Data\workspaces\runtime\WBIMB-7.0\Patterns

28

[AEx

File Edit Mavigate Search FProject Run  Window Help

E-® -0

i PE i

Q- - RS G

21 By o

Broker Developmi

Patterns Explorer : = m

=2 é Patterns
(= @ Application Integration
. B sap
i AR MQ one-way (IDoc)
= é File Processing
H E'"@ Record Distribution
: - MQ one-way
(== @ Message-based Integration

- @ Message Splitter
i - MQ one-way (XML)
(28 Service Enablement
i Flé Service Facade

B8 MQ one-way with acknowledament

: ] MQ request-response
=2- @ Service Virtualization

= é Service Proxy

"B static endpaint

EDE Pattern spedification &3 \'\_

g View Pattern Specification

View information about the selected pattern and dick the "Create New Instance”™ button or dick here to start using a pattern.

&=

Message Correlator for WebSphere MQ: request-response with
persistence pattern

from many client applications on a single queue, and to return responses to the correct client by using
transactional flows and persistent WebSphere MQ messages.

Because this pattern uses reliable communications with persistent messages and transactional flows, it is
appropriate to use when the message interchanges result in updates that require no loss of data.

Requesting
Application

Provider
Application

Message Correlator for WebSphere MQ:
request-response with persistence

Requesting
Application

Set new
reply queue

Store request
massage header

e e
o= outline 3 . \?E_ Data Project 1 ¥ pata source | = O

An outline is not available.

Set original
reply queus

Retrieve request

Requestin
q ing message header

Application

Solution

77| Create New Instance

Use the Message Correlator for WebSphere MQ: request-response with persistence pattern to accept requests

[ae]

EEE

Wﬁes WIems |
|

Mo Current Wark:>
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Pattern Technology Demo (2/4)

29

- Broker Applic:itibl:l Deve[opmeﬁt - My_hl{)_ba&ern -IWGbS'phere Message Broker Toolkit - Message Broker - 't:\ﬁ'a'ta\wufkspaoes\.run'ti me\WBIMB-7.0\Patterns g =
Eile Edit Mavigate Search Project Run  Window Help
ot @R IE® B0 QB £ | 5 oroker Appic... |
IS5 Broker Developm IQ%Patterns Explore 57 =im D|§| Pattern specification |22 My_MQ _Pattern i3 . =
| -
& ¢ patters ®; Configure Pattern Parameters
=-(z28 Application Integration ) .
s g sap Provide values for pattern parameters. Click the "Generate” button or didk here to generate a pattern instance.

B8 MQ one-way (IDoc) i Pattern parameters are ready. Click the "Generate” button to generate a pattern instance.
ﬂ b F||e Processing

= b Record Distribution

i B8 MQ one-way Pattern Parameters = ﬁ . Pattern Parameters Details —
D g Message-based Integration - - [il [i
: Cl ['D Message Correlator s = » Inputinformation
g8 MQ request-response with persistence
88 MQ request-responsze without persistent » Response information
FI ['D Message Splitter =
i 88 MQ one-way (XML)
= (2 Service Enablement Response queue * | RESPONSE =
=~ mm L _
(=28 Service Facade g Pattern
EE MQ one-way with acknowledgment I:waehsds‘?az?ens of response | None parameter
88 MQ request-response o ) Respon This pattern parameter
D b Serwce virtualization Response data type | XML | queue identifies the broker
=28 Service Proxy ) ] queue on which client
B8 Static endpoint Response message s2t ™ requests are received. |
Rpara A e | il | Validation This pattern parameter
: : _ of T :
R e TS =3 response validation required for
messages response messages.
Valid values are:
} Provider information & MNone
|i] I | L}| - ¢ Content
= = » Logaging o ”
0% outline 52 :E’.:T. Data Proje | [ Data Sour} == * o:tent an
- = valiluae
An outline is not available. » Error handling
This property is configurable
» General .
in the bar file. You can
configure this property to
switch off validation. You
should not use this property
L3 to switch on validation
| [ unless the request message.
.
C
NSpecificatio tion |
| E=l properties 2 “._[21 Problems HlEE Y =0
L T
g* NI A [T —] | <M Current Work >
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Pattern Technology Demo (3/4)

&2 Broker Application De

elopment - My_MQ_Pattern_Flows/mgsi/Request

ow - WebSphere Message Broker Toolkit - Message Broker - C:\Data\workspaces\runtime\WBIMB-7.... |- (0123

Eile Edit Flow View Palette Mavigate Search Project Run Window Help

5 ks .-

I HQ i@ iR B®i % 0-Q iP5
i [ 100% L | 8 [ | 3o ook o W 0RO P
Broker Developm 3 ﬂ Fatterns E)cplore} ='m EEI|§| Fattern spedfication (EE My_MQ_Pattern (@ My_MQ_Pattern_summary . html (W e
E F 8 T 4 @Fraette
g —] =
Working set: My_MQ_Pattern > h Selection 1 @. I{} wo| IE & |F
Pattern Instances New... [ \ Connection xtract Original MQMD Store Reply Address  saye to Store
W) Note
= 558 My_Mq_Pattern 5o
2 4 2p. 5\ . ==
E| 'E:@ I?roject References [‘g; Favorites uiE |D| : B
g 5 '[;-El My_MQ_Pattern_Flows = =124 S > S
: i Img WebSphere MQ ) [ 1 (=i
== Pattern Configuration e AT M Read Reque Save First { F |];]
iﬂ My_MQ_Pattern_configuration.xml ams IMS e e ]| |}
My_MQ_Pattern_summary.html () HTTP Reguest Processor Add Reply Address Propagate Request
eb Services
Projects Quick Starts... & @W -
(g} sca
= E@ My_MQ_Pattern_Flows r.E'pWEbSﬂ'BE Adapters
B--- Flows C_' =
| o-H mas -r+ Routing
Transformation [ 1 ( 1
[ Construction =) )
saflow CE Dambase Set Request Mode Error
“[EfEl ResponseProcessor.msgflow [:‘.??9 File
= EsQLs G Email
BEE mqsi @ TcPIP
--@1! Error.esql [h
- [esil Intermediary.esq| \ins IMS
[/ Validation
CC?) Timer
— = : =g < i 1 (2]
o= Outline &3 ©5. Data Proje | I8 Data Sour
B | oF Graph | User Defined Properties |
L |
=) Request E Properties 22 B Problemsw il
s R )
tcr. Save First Default Values for Message Flow Properties - Request
Elﬂil Read Request
Request Processor Description
|24 Add Reply Address Basic ErrorLoggingOn
15 Propagate Request Monl—|
&2 Exract Original MQMD i
E Store Reply Address
1@" Save to Store
Errar
EI@ Set Request Mode
D Ee ; B
sl Writable B Bpr | <No Current Work:
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Pattern Technology Demo (4/4)

Broker Application Development - My_MQ_Pattern/Pattern Configuration/My_MQ_Pattern_summary.html - WebSphere Message Broker Toolkit - Message Broker - C:\Data\work... Q
Eile Edit MNavigate Search Project Run  Window Help

. @K B ®iP-0-Q- i if G- 5 ok oo |
. Broker Developm 33-‘\\% Patterns Explore | = im EE) Pattern specification ifEE My_MQ Pattern |I@ My_MQ_Pattern_summary.html &3 \\_ |

= B & 7| %5 summary for pattern instance My_MQ_Pattern ]
Working set: My_MQ_Pattern v

To complete pattern application My_MQ_Pattern, review the actions in this summary file.
Pattern Instances New... 5

Flow generation

=t References
(&R My_MQ_Pattern_Flows

é ﬁ% Patte

This pattern application has generated an instance of the Message Correlator for WebSphere MQ: requestresponse with persistence, which ensures
that WebSphere MQ response messages are reliably returned to the correct client

! Project My_MQ_Pattern_Flows has been created. This project includes the following message flows:
-[¥] My_MQ_pattern_configuration, xml
@ My_MQ_Pattern_summary. html

« Request

Projects Quick Starts...

€ =5 My_MQ_Pattern_Flows
EE

e Errar
= masi o RequestProcessor
; B Error.msgflow

e HesponseProcessor
: 5 Request.msgflow

B8 RequestProcessor.msaflow

and subflows:

[ Response.msgfiow Tasks to complete
o Bl RespenseProcessor.msgfiow The following queus managers and queues must exist before you can run the pattern instance. If the queue managers or queues do not exist, create
=% EsoLs
= ESQ them.
E'"EE masi Broker queues on the broker queue manager:
- -Eﬁl Error.esqgl

- [esil ary.
[+ @1 Intermediary.esql « Input queue: IN

= Store queue: STORE
» Response queue: RESPOMNSE

2= outline 52 %5 Data Proje\I ¥ pata Sour} ==
i B Other queues:
An outline is not available,

+ Error queus: ERROR on the broker queus manager
+ Provider queue: PROVIDER on the broker queue manager

Broker archive

Add this pattern instance to a broker archive for deployment.

Optional administration tasks

Logging is netincluded in this pattern instance.

[v]
: - Z e =
=l Properties &2 \\_I;; Problems] | =1 |_',=P T E\l
i My_MQ_Pattern {2 of 2 projects showing) : : : [iot connected I S Cmnr Vi
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Thank you!

Contact: Andy Piper
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