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Brief Refresher of WebSphere ESB
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What is WebSphere ESB?

 An ESB (Enterprise Service Bus) is an architectural
pattern that assists in creating an SOA environment.

e Enables routing, transformation, augmentation,

aggregation, etc. of services by creating
Intermediary services.

Service Service
consumers Providers

e WebSphere ESB is one of IBM’s three ESB
‘products’.
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WebSphere SOA/Process Integration Stack

WebSphere

WebSphere Process

Server Process

Choreography,
Business Logic

Integration Developer |
(tooling) i

WebSphere ESB

Message Transformation,
Augmentation, Routing

WebSphere Application Server

J2EE Application
Hosting, Supporting
Services
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Mediation Module and Flow

(T ik - (1) B MediationFlow 1.4 (T ?ﬁ S Impork
= i WebServiceExport -y s 12
=0
iallout
o getCustomer : ge...
—ul
0 - £ i BioMapper1 s,
I i
Input J T = Callout
getCustomer : ge... Databaselookupt  MessageElementS...  messageFilkert = getCustomer @ ge...
BEOMappers - [’f

Inpuk Response
getCustaomer ; ge...

* WPS adds Process (or Integration) modules.
» Mediation Modules can also contain Java Components.
» Mediation Modules can reference libraries that contain WSDLs, BOs, etc.
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Types of Import and Export (Bindings)

 Web Services (SOAP/HTTP and SOAP/JMS)
 Messaging:
—WebSphere MQ and MQ / JMS
—JMS (incl. Generic)
e HTTP
 JCA (WebSphere) Adapters
— Application
—Technology
e SCA ‘Default’ / Native
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Service Data Object (SDO)

DataObject customer = createCustomer();

* Java API used for customer.setString(“name”, “Fred”);
Ei(:(:EES;E;ir]g) (r11()£5t|)/) customer.setString(“address”, “123 Anytown™);
Structured data customer.setDate(““dateOfBirth”, new Date(1975, 2, 1));

customer.setYearsACustomer(0);

. . <customer>
i HaS Serlallzed XML <name>Fred</name>
r r r] i r]. <address>123 Anytown</address>
EEF) GEESEE tEit () <date>1975-02-01</date>
<yearsACustomer>0</yearsACustomer>
</customer>
 Business Object is ) customer

definition / type of SDO & rame
(underlying representation ~ :7 "

[8] datedfRirth date

IS X M L S C h e m a_) . [8] vearsdCustomer ink
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= F&7 sma

- . = 8] contexk

Service Message Object =

+ E,‘?transient

% [] Faillnfo

+ Eprimitivetantext

% [e shared
= [e] headers

¥ [ef SMOHeader

% [ef MsHeader

7 [€f sOaPHeader

Only used inside
mediation flows

Contains context
(scratchpads) for various
mediation functions

Gives access to headers
Inaccessible in other SCA
components

As well as message body
content

¥ [ef SOAPFaultInfo
¥ |Ef properties
= L?MQHeader
+ |£‘,-'\md
+ E?cn:untrnl
= |£‘Jf hieader
|£? Encoding
[e CodedCharsetId
|£.,-’ Format
7 [ef value
7 [ef opanue
7 [&f tth
7 [&f tthz
% [&] HTTPHeader
= [&7 body

ConkextType
anyType

anyType
FallnfoTyvpe
PrimitiveContextTvpe
ary Type
HeadersType
SMOHeader Type
IMsHeader Type

[ ]30APHEadE TYRE
SOAPFaultInfoType
[ JPropertyType
MOHeader Tyvpe
MOMD

MO onkrol

[ ] MQChainedHeader Tyvpe

MOLONG
MOLONG
MOCHARS
anyType
MOOpagqueHeader
MORFH

MORFHZ
HTTPHeader Tvpe

getustomerResponseiMsg

=| (] getCustamerResponse
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Large-scale best practices:
Design and architecture

Use the Right Type of Module

Design your System Topology

Spend Time on Interfaces and Business Objects
Consider How you Split up Mediation Modules
Select your Binding Types Carefully

Document Modules and Components

Consider your Custom Coding Strategy
Consider your Logging Strategy

Use Source Control & Do Automated Builds

Do Unit Testing
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Use the Right Type of Module

Think about mediation logic vs. process logic.

Use Mediation Modules (WebSphere ESB & Process
Server) for integration / mediation logic:

— Short-running, minimal choreography.

— Supports header manipulation.

Use (Integration) Modules (WebSphere Process Server
only) for business / process logic:

— Can be long-running, powerful choreography and business logic.
More Information:

— http://www.ibm.com/developerworks/websphere/library/techarticl
es/0803 fasbinder2/0803 fasbinder2.html
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Design your System Topology

Need more than one server?

Using clustering? For scalability? For failover?
Choice of topology — Bronze, Silver, Gold, ...
Mediation Modules on their own server?

What databases do you need?

Need a load balancer / HTTP server?

What other systems are you connecting to and how will
they ensure failover / scalability?

DeveloperWorks article on clustering:
http://www.ibm.com/developerworks/websphere/library/techarticles/O
803 chilanti/0803 chilanti.html

Redbook that discusses production topologies:
http://www.redbooks.ibm.com/abstracts/sg247413.htm|?Open
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Spend Time on Interfaces and
Business Objects

Refactoring support is limited

inside mediation flows, so good "o e -
to get this right first time round. ==
Adopt a naming convention. o
Add constraints? ‘. | P
Add modelled faults? [ | _ome

Think about namespaces. /
Configure default namespace

policy before you start.
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Consider How you Split up Mediation
Modules

 How many mediation flows inside each mediation flow

component?

— Large number of modules impacts performance / deployment.

Module A || Module B

\ /
Library C

— Small number impacts ease of development.

build

Module A

'
Library C

Application A

Module B

Library C

Application B

« Remove unused library content.
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Select your Binding Types Carefully

« Often binding type dictated by circumstance.
« But if you have the scope to decide:

_ Prefer SCA default/native for inter-ESB/WPS communications  [&
— fast, efficient, and simple

— Prefer Web Services for synchronous service exposure — ﬁ’
mature, integrates well into SDO model.

— Prefer JMS for asynchronous service exposure — integrates well ﬁ*';
with WAS platform.

« Sometimes you have alternatives. For example:

— Web Services binding — allows easy access to SOAP headers
or

— HTTP with SOAP data binding — allows access to HTTP
headers but not SOAP headers
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Document Modules and Components (1/2)

Specify description property to describe component in WID:

Eluild Activities Froperties _Problems|5er\rers! == E
[Desaipﬁon B2 component: docl (Mediation Flow)
Details Mame: |doc1
I o s Display name: |docl Synchronize with the name field
Description: '%is mediation fiow is responsii:-le for doihg nothing; it's here to ilustrate where you rﬁighi put documentation comments. :J
As of WID 6.1.2, can also add notes:
: N ™ i T G oM UserP
(1 (I [ 1.1 ! W foMlanageuUserFrocess
(L) @2 UserInterfaceWsExport (1)t UserTransformMi G d

This is the mediation Flow, which is responsible for transFarming the message,
It doesn't alker the userflame parameter at all,
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Document Modules and Components (2/2)

Can use ‘Generate Documentation’ to generate a full PDF describing your module:

i - I .
e e I T reportFile. pdf - Adabe Reader B=1 % |
®

= Tgw Fle Edt Vew Document Tods Window Help ’ . .
3 W= I R0k WOSERVER] - RVRRCNONEETYS = REE =
[~

..... 'ﬂ:‘:ﬁ Mew
1.1 Business process overview

x

g Bookmarks

----- i, Open Assembly Diagram
+ ; u.- ions + ®
EEI & Dpe” DE‘Dlﬂ‘f’mE”t Edltﬂr Ei [] Table of contents - -
E E 1 USINness process
Open Dependences S e

=k ';?: Show Files

|3=| Coy
..... g& H= I:'Y E MNamespaces

. Faske %] Variables
D Partners
x DE'EtE = & Activities
E Cross Reference

R.Efﬁctﬂr’ g m Documentation generation settings
25 Import. ..
7 Export... Frmms s

&
& ‘ ~
- v Tt A 1 g 1Y i Prcoss i

& | Refresh —_

Close Project ST v

@

Synchronize with Modeler Expart, ..
Ci Generate User Interfaces. ..
Validate

Server settings

&' Generate Documentation...

Team r
Cumpare With r Business process *F_Agent Quote in ACT & HUB_V1® Mar 3, 2008

B it I R .
Test 4 Tirott sermeana E'":. uuuuu ceriPr tCucteinACTHUEV1 v
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Consider your Custom Coding Strategy

e Custom mediation:
— Most useful for one-off coding.
— Cannot be re-used between modules.
— ‘Visual’ mode available which may be useful to those less
comfortable with Java/SDO API.
e Custom primitive (also called roll-your-own primitive):

— Afirst-class new primitive — same abilities as any other primitive
type (XSLT, Endpoint Lookup...).

— Can have customisable properties.
— Appears in palette in WID.
— More re-usable, but more work to create.
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Consider your Logging Strategy

* You will want one, consider it before you start
developing.
e Options include:

— Message Logger — limited functionality — logs only to =

a fixed schema database table.

— JDBC or Flat File Adapter (in separate mediation
module?)

— Custom mediations — basic visual snippets for
logging.
— Custom primitives.

© 2008 IBM Corporation

| S



Use Source Control & Do Automated Builds

Use source control — WID/Eclipse integrates with
several.

Only one developer per mediation module at
once.

 Automated build direct from source control.

— WebSphere ESB is supplied with the serviceDeploy
tool for this purpose.

 Article gives a good example of this process,

iIntegrate with Rational ClearCase:

— http://www.ibm.com/developerworks/websphere/librar
yv/techarticles/0711 manekar/0711 manekar.html
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Do Unit Testing

As of version 6.1, WebSphere =

+ Detailed Properties

Integration Developer has B 1o 2 e -
E|. ‘f@ Test Case (test_operationl ) [Passed] Verdict : Failed

support for unit testing. Mpmeasie | S

= = Invoke ml:operationl
] 1voke {m1:operationl}

. . L {r1:aperationl)
U S e It b efo re C h e C k_ I n . =l BE Test Case (tZ::iroI;eTalti2:162?0[:“9‘1] T
=l B Test variation (Default) [Failed] Failed: 1

e B

= = Invoke m1:operationl P

Can be run from command line e e oot S
as part of automation. ! °

Article with more information:

— http://www.ibm.com/developer
works/websphere/library/techa
rticles/0806 gregory/0806 gre
gory.html
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‘Small-scale’ Best Practices:
Hints and tips to make your life easier

Handle Modelled Faults

Handle Unmodelled Faults where Appropriate
Understand your Message Manipulation Choices
Promote Properties where Relevant

Use Visual Snippets in Custom Mediations

Use Correct Message Context

Understand the Synchronicity of Invocations
Understand the Transactionality of Components
Use Data Bindings (and Data Handlers) properly
Use the Range of Debugging Tools Available
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Handle Modelled Faults

a.k.a business or checked

Don’t ignore them — consider them
to be like declared faults in Java.

Log it, then depending on nature
of fault:

— Business level fault: pass it
on

* Mediation does not
include business logic

« Maybe do transformation

— Infrastructure level fault:
Pass it on:

* Mediate into a generic
fault for business logic

Or deal with it:
* Retry?

vOperations .~ §F 3 | &

Operations and their parameters

! Marme | Tvpe
v%?getLlserDetails
[ Inpuk(s) userID skring
| [E» Dutpukis) userDetais Llser
| [ Fault userMotFaund UserMokFoundFaulk b
| [x 5
1 — Palette —
| (4] (=1 M :
il =L P
|~ Favorites iZallout Response
E . operationl : ilPar...
L.~ TransFarmation F
|~ Rautking 5
Tl
~4 Tracin i
= d Callout Fault
L~ Error Handling i1Partrer
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Handle Unmodelled Faults where

Appropriate

Aren’t declared on an interface. { ——Palette ——

- [T @LELE,
a.k.a. system, runtime or unchecked.
. . .— Favorites
Appear at fail terminal of the callout = m—
node in the response flow E};T = -
. . ! aLrin
Failure message found in SMO _ -
L.~ Tracing

context.
.~ Erraor Handling

Useful where:

— Interacting with a system that
throws runtime faults that you
want to capture.

— Interacting with an interface that
hasn’t declared faults, but should
have. Facading approach:
http://www.ibm.com/developerwo
rks/websphere/library/techarticles
/0802 lezajic/0802 lezajic.html
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Understand your Message
Manipulation Choices

« Message Element Setter — simple, high performance.
Cannot alter message type. Parts of element map are
directly promotable.

e XSLT — prefer XSLT when you want to use XML
functions or work with XSLT directly. Also more
performant in some cases — such as when working
with Web Services (but test performance!)

« BO Map — if want to share BO maps with WPS, or
need/want ordering capabilities of the BO mapper:

‘P,:,l operationl RegquestMsg LF.;;;. operationlResponseMsg

[8] operation1 operationl [8] operationiResponse operationlResponse

[8] inputl B [8] oukput1 BiOZ
[&] fieldl string VE . [8] Field3 skring
[8] figldz  string e ® [&] Field4 skring
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sendCustomer : C...

Promote Properties where Relevant

Link them with the same name, where relevant, so that they can

L]
1B = o = i
gt A — & callout
JMessageloggerl, MessageElements. .. Messagelogger2 sendCustomer ; C...

5-5;? Request: sendCustomer

sendCustomer : C...

. .
= o+ = DS
Ee b B Callout
Messageloggerl MessageElements... JMessagelogger2, sendCustomer : C...

-Eb Request: sendCustomer

Build Activities | =] Properties 83 -\Hfroblems ! Ser\tersl

Description
Terminal

Details

Promoted Properties

&5 Message Logger : Messageloggerl

Filter | Property j <Type in the filter string>

[ Property i Promohed-l Aligg |-.5.Iias value I
|  Transactonmede [
Foot v msgPartTolog /bodyfsendCustomer/. ..

(=
3uild Activities | £ Properties 23

Description

Terminal
Details

s S
| Promoted Properties

Problems | Servers !

li]_J M ge Logger : M gelogger2

Filter TPFUDEFf\f ,LI =Type in the filter string>

Property I Promoted I .‘;\Iiés .I.A.Iias value I

| Transactonmode [
| Root |

msgPartToLog /bodysendCustomer/...

Be aware that there is a minor performance penalty so don’t
promote with abandon, particularly where performance is a

concern.
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Use Visual Snippets in Custom Mediations

Implementation: (& visual € Java

kag |

.= Main group J
X+ Expression

54 standard. ..

L5 Java..,
£ Chioice
(2 ehile
£%% For Each
= Repeat
= Throw
l@a Return

:_3_1 Comment

create BO From User,xsd

[

"MyHeadertame"
"MyHeadervalue"

S

smo

ouk

Smo

Handle ex

B

Handle ex2

ExZ

create HTTP header

B

print ko log

=
LA

prink to log

=
i
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d 7 visual,.,

L1 Inputs
inputTerminal
smo

[» Qukput
(none)

: | Exceplions
MediationBusine
MediationConfic

& Variables

auk




Use Correct Message Context

Use Message Context area
appropriate for inter-primitive
communication:

correlation — scratchpad for
communicating between request

and response flows.

transient — scratchpad with
flow.

primitiveContext/

In a

FanOutContext — used when

iterating using the Fan Out / In
primitives.
shared — used to aggregate

responses from Service Invokes

during a Fan Out / In.

More information:

— http://www.ibm.com/developer
works/webservices/library/ws-
websphereesb3/index.html?ca

=drs-
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= Fe] smo

= [8] context
+ [&7 correlation
+ E,—’transient
+ E?Faillnfo
+ E—’primitiveContext
+ E,-’shared
= [] headers
+ E,—’SMOHeader
+ E?JMSHeader
+ [€f S0aPHeader
 [&7 SOAPFaulkInfo
+ E,‘ properties
= [&7 MQHeader
+ E?md
+ [&7 contral
= E’f header
E?Encuding
[e7 CodedCharsetid
E?Fnrmat
 [8] value
% [&f opaque
+ E?rfh
+ [&] rfhz
Ex @?HTTPHeader
= E?budy

ConkextType
anyTvpe

anyTvpe
FaillnfoTvpe
PrimitiveContext Type
anyType
HeadersType
SMOHeaderType
IM3HeaderTvpe

[ 150APHeaderType
SOAPFaultInfoType
[ 1PropertyTvpe
MQHeader Type
MOMD

M Cantkral

[ 1M ChainedHeader Tvpe
MOLOMG

MOLOMNE

MOCHARS

anyTvpe

MO pagueHeader
MORFH

MRFHZ
HTTPHeaderType

getCustomerResponseMsg

= [8] getCustomerResponse

+ [&] customer

GetCustomerResponseType

Cuskomer



Understand the Synchronicity of Invocations

Default ‘invocation style’ sometimes dictated by bindings.
Often OK — but be aware of it.

Async interactions (between components or modules) go via an
SCA gueue. Implies:
— Breaking transactional scope
— Runtime exception, after retry limit, roll onto exception destination.
Handling method depends on product:
 WPS has Failed Event Manager
« WESB needs an app/human to read errors from system exception
destination, or exception destination to be disabled
Can be hard to predict when interactions will be async — subtleties in
performance optimisation, etc. Assume async if in doubt, and use
‘preferredinteractionStyle’ liberally.

More detalls here: _ _
http://www.ibm.com/developerworks/webservices/library/ws-sca-
patterns/index.html?ca=drs-
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Understand the Transactionality of
Components

Affects what happens when
errors occur. © 2 Usriterfocowsespant | —® T Lt

If you are interacting with P T—— N T
JDBC or a messaging system
— probably want
transactionality.

N Ot th e d efau It The Following table shoves the qualifiers that determine the Quality of Service (QoS) for the components,

Use the new Transaction ] E
Highlighting and Qualifiers

Location Join tran... | Transaction | Suspend ... | Asynchro, .. | Reeliabilit

More information: Inglnentatn

@ g_'? toManagellserProcess

% UserTransformym

o
=X

http://soatipsntricks.wordpress. i“.ﬂi?:;iiii“”m
com/2008/07/31/transactionalit e e e

y-in-sca-part-2-refactoring- e

i n te rfaC e S/ El Interfaces

= UserInterface True
getlserDetails
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Use Data Bindings (and Data Handlers)
properly

« Data Bindings (and Data Handlers) should be used on
the boundaries of a set of modules to transform from

and to proprietary formats.
e Don’t use the simple JMS and MQ bindings, then do the
work of a data bindings in a mediation module:

— Unnecessarily complicates the flow
— Reduces opportunity for reuse with data handlers

e Only use the simple data bindings sparingly.

v X v

D e Export (@ B4 MediationFlow 1. ¥ = Impork
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Use the Range of Debugging Tools
Avallable (1/2)

e Re-run your unit tests so you know what'’s
failing.

* Review the content of application and server
logs (such as SystemOut.log).
— Read the whole stack trace.
— Add more logging / increase logging levels.
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Use the Range of Debuggin
Avallable (2/2)

e« Use Component Test

Client

 New fine-grained trace in
WID 6.1.2

e Use Debugger

e Supports Breakpoints,
Step Over, Inspection of
SMO, etc.

g Tools

Events Mediation Message: ;‘
- B- B CE|E
=] \}‘ﬂ; Invoke (milioperationl) I JElie |
= T Invoke started ¥ i
B 1rwoke (m1operation]) = = B
=] Té‘ Fine-Grained Trace (mliml) s transier v
0> aperationt : i1 % Faillnfo : *
&2 customMediationl E'J:g primitive Pri B
'1]:; shared E By
i operationt : i1 L‘]%: headsrs v
@ Return {m1:operation1) x -
E Inwoke returned v 2
v
v i
o -
. T &
()= Yariables EX\‘ |_;>t.(; =
Marme | Yalue
F @ context org.eclipse.emf . ecore, sdo.impl.DynamicEDatad. .
@ headers org.eclipse.emf . ecore, sdo.impl.DynamicEDatad. .
= @ body org.eclipse.emf . ecore, sdo.impl.DynamicEDatad. .
E % operationlParameters org.eclipse.emf . ecore, sdo.impl.DynamicEDatad. .
@ inputl Test
il
[ 3ty visdietion Flow Editor mi. X N
vy Bm o Bm > @i > % operationt
¥ v

1 —Palette —

I =

Il : Lo "Te
.= Favorites Input

operationl @il

- CustomMediation1
.= Transformation

~- Routing
(= Tracing
(.= Error Handling
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Large-scale best practices:
Design and architecture

Use the Right Type of Module

Design your System Topology

Spend Time on Interfaces and Business Objects
Consider How you Split up Mediation Modules
Select your Binding Types Carefully

Document Modules and Components

Consider your Custom Coding Strategy
Consider your Logging Strategy

Use Source Control & Do Automated Builds

Do Unit Testing
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‘Small-scale’ Best Practices:
Hints and tips to make your life easier

Handle Modelled Faults

Handle Unmodelled Faults where Appropriate
Understand your Message Manipulation Choices
Promote Properties where Relevant

Use Visual Snippets in Custom Mediations

Use Correct Message Context

Understand the Synchronicity of Invocations
Understand the Transactionality of Components
Use Data Bindings (and Data Handlers) properly
Use the Range of Debugging Tools Available
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