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High Performance SOA Part lll T The Global
Enterprise ESB

Contrariani_Communist IT Adding an Enterprise Service Bus (a.k.a.,
SOAI Recari In Your Business, Eolve§ some very‘ugly problerps fq{r En.terprlse
What s Slowing UKS aNJ Uac y S-todappliéatfon
. : : connections thatexplodes maintenance cost
ESB 1011 What is an Enterprise . . . . .
Bus? while destroying the organizatio® ability to
change fast If you are ina slow industry that
does not haveto change much, it may be

In this Issue

ESB 201i ESB Strategy and

Architecture
mute point Also, ESB centralizes the ability to translate messages between two
ESB 301i Two IBM ESB : : : :
Choicesi WESB or WMB Bothy  Parties mgch inthe way aChinese man needs hitve }’JIS Iar_mguage Eranslatedv
for an Italian speaking womagl £ £ 2y 0 KS Airfef Ehis allbwg R
ESB 401 Advanced ESB for partners both internal and external to not have to change the way they

Large Organizations

interface to other systems just create the translators in the ESB and ylaeds
from partners are ready to gq very slick, very fastAnd when you have to
add/drop/change partnersan ESB makes this easier because the changes are
WebSphere SOA centralized. Quality of service is eastermanage as wellf you want multiple
Performance Engineering Service provides, oneis fast and costly and ones not so fast and relialel but
cheap, yu can embed the level of service that is required right in the message
For example, if income is over $200 thousand use the faster processing service
provider. he ESB will route the regst in realtime to the premium faser
service provider

To cope with a global enterprise, multiple ESB may have to be incorgonate
your organizationdepending onthe degree of business decentralization,
geographic dispersion and/dtOBstructuring You would do this in ordeto
Tracking down tough minimize network bandwidth requirements and maximize speethfafrmation
performance issues across ~ delivery. There are two choices for an ESB either WESB or WMB (a.k.a.,
complex systems and WebSphere Message Broker) or in some sasth may be required. The WBS
applications is likely notan  excels \iiere Web Services requirements predominate whilee WMB

easy task. For new dominates where complex legacy interaction is requiregl in many global

applicationsjt seems projects . . . . .
aﬁf always 98% Com;etle for €nterprises, both would likelge incaporated into an ESB solution

long period of time. Often, the
last 2% of the project includes Theline up for treseseriesis as follows
the toughest part of the A Part I¢ Busiress- The Business of SOAWinter 2006)
project that requires a A Part I Technicak Built-in WAS SO4 Web ServicegSpring 2007)
spefmallzed skill set A Part llic Technicak ESB Advantages and Options
pciilgrr?; ?Qﬁgrer:g'rgii;?g' WESB WebSphere Enterprise Service Bus
WMB- WebSphere Message Broker
A Part IV¢ Technicak Business Process Engineeriri/ebSphere Process
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Contrarian i Communist ITT 2 Users costing $3 million/yr

G2S ySSR | 02YLX S StorbNmgageshportal Bcfution Wk 3
YSSR | LERNIFf SELSNI DretorfofaTatMr. BigGkoder 2 &
(fictitious named y G KS ' {® 2SS 2dzad aLISyid |y2
dollars2y FAES& G2 GKFG FLWKEAOIGAZ2Y |yR
there, | noticed a few peculiathings. One, the appllcatlon group sditht at any
glven tme there were 2500 store managers accm;gu KS aeaisSvyo
LINSGGe 3F22RE  F O02 MRk was stili Sow.(HOVE sSloRZMEH S £ 2
those 2500 users &re getting 1620 second response time way too long.
However,when | turned on the TPV alyaer in factthere were only 2 users at
Fye GAYS OGA@Ste dzaiy 3, tieKBPV BwrandéS Yapk AdR | VIS  10y5EN
developers and their manager$o confirm my resultsye get theMr. Bigsrocer est group to analyzéhe
systemfor active users with WileZA Intersope. Sure enough, theneere only 2 active users at any given
time on the multimillion dollar system with about 2500 users logged $8million dollarsworth of hardware,
software and support stafiNote, theCEO had mandated that store managers must login to the StoreManager
portakG&2dz Oy fSIFR | SYLX2eéSS G2 oI (S Nalsdideludedvaridas O y
backend datamarts, online databases amtdrabyte data warehouse; the data wardiousesystem is ororty

¢ 4-way machine complex

Theroot technical causeavasa small database on agay system that vas taking 97% of the totaksponse

time. There were no priorities set on who could access that system abdcameoverloaded Jerry in
cusomer service could run a dumpueryond y dzY 6 SNJ 2 F RA & 0 f BvinkiSIYLI FR BB A&
and knock at all the store managers wantingo know critical payroll informationEverythingwas free
(communist ITyo the system got oveshded.The $100thousandre-designeffort of the StoreManagePortal
database accessomponents vasnot the right solution and wasdiscarded. The identification of the problem
was masked byhe development groupn their apprehensionn confronting the database groupnd tried to

work around them.The company really needed to set priorities at the business level and then implement
them so resources utilization matchedabe priorities ¢ that is, Jerry shald get limited acceswhile the store
managersreceivesthe highes priority. The LOB responsible for the overloaded databts¥k the simple
approach; theyincreased the hardware significantlgs wellas looking into prioritizing access sbat in the
future the systemwas notswampedwith low priority activites.

SOAT Recapi InYourBusi ness, Whatos Sl owing

Research overwhelmingly has demonstrated that the fastest moving mar
where a small edge can mean dramatic revenue gains include the fina
capital, distribution and insurance industrie$Vhat slawvs you down is
processes that are not well understood can neither work nor change f
Compounding this S ELISy a A @S | OG A @A ( with fow valke GEF NS B0l 8RR Ay
activities that impede the reallocation to either lower cost IT, lower cosSt
labor or both.Think outsourcing low value activity, but only if you can bre
GKS yS3ariAgdS ol 1SR Ayé | LILINRBI OK® 2y
0l 1Sé¢ @2dzNJ SYUGSNIINARAS F2N KAITK LiengReml bugcesS fadctods
include tech saw management, engineering versus just coding SOA, increased centralized SOA managgme

g S
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and enterprise versus LOB based profitability incentives. The key question to ask is: \®@ilpapBr the
services or will access be free? Free access will likelyt iesover use of your services and associated
resources. In addition, there is added cost for accounting related to charging for seBatesn line is either
you move fasteior your customers will movéo faster competitors.

SOA¢ A Quick Technical Rew

SOA involves the orchestration of repeatable business tasks known as services. The top technical drivers
SOA arestandards the pervasive ability taliscover servicesand widespreadinteroperability between
systems and applications. Although SOAershnology neutral, the best technology currently available to
implement it isWeb Services coupled with an ESB such as WebSphere Message Broker V6 and/or WebSphe
ESB V6The core of Web Services consists of a requester, provider and a service dgckewn in

Figurel. The service broker allows the discovery of services by the requester. The provider publishes i
services so requesters can find them. In the casestétic Web ®rvices, no service brokes involved and the

I RRNBaasSa IINB aKIFENR 6ANBRéE Ayil2 GKS NBIljdzSaidz2Na
characteristics. AlternatelglynamicWeb Services provides service discovery through the service broker.

Service
—= |
Fulslish Discower

[ h
Fs'E""'_i“EI Request/Response Rm'

Figurel Service Oriented Architecture fundamentals

In the context of WAS V6,1the functions of the Service Broker can be accomplished by theibuilDDI
registry. Although not shown on this simple diagram, the builSIB could be used within WASBnediate and
transform requests between providers and requestors. For example, transformations could include changing
provider@ XML formatted message into a format the requestor understandsly,.ast

Figure2 shows the IBM produts and their positioning within theeference architecture.

=
G w Business Innovation & Optimization Services
E_g WebSphere Business Integration Monitor =
oe 8o
L L2 E
30 ] . . . . o
o Interaction Services Process Services Information Services 59
w
Rational WebSphere Portal WehSphere Process WebSphere - 5
Application Server Server Infonmation Integration -—=
Developer
Ll Ll = 1BM Tivoli
WebSphere | | WebSphere ESB ESB WebSphere Message Broker IJ Composite
Integration [] Application
Developer Manager
WebSphere Partner Services Business App Services Access Services
Business WebSphere WebSphere WebSphere Business
|nht1ﬁgqﬂlt|0" Partner Gateway Application Server Integration Adapters/HATS
odeler

Infrastructure Services

Figure2 SOA Reference Architecture with Product Mapping
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ESB 101 - What is an Enterprise Service Bus?

An ESBrovides the connectivity layer betweeersices requestor and sepg provider as shown iRigure3.
Unlike the Web Services requirement on the |dfie inclusion of an ESB will allow almost amyplication via

any protocol to make a distributed requéeso a provider without knoungA &  destiNaizsh EFor example,
one application makes a JM&quest to tte ESB and the ESB then make&ISrequest toa mainframeg the

ESB does the protocol conversion seamlessly. Althdv@lapplications may makequest to thismainframe
provider, if the location changes it needs to only update addresses in one spot, the ESB. This increases
maintainability of the application while lowering the lifecycle costs. addition, message content can be
modified (medation).

sevie
Requesﬁgr,v
ey
' Senice
Bind Rsegsny y
o
Sevice
ProviceEy
Existing |
Applications
Web Services + Custom Binding Web Services + ESB (Mediation)

Figure 3 Service Oriented Architecture With/Without an ESB
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Patterns - ESB Usage Patterns

Usagepatterns asshown in Figure4 and Figure5 represent broad SMTP_ >
usages of the ESB and include: B > —
. . . . FTP > HTTFP >
1. Service Routing; the simple case where a request is routed ta
one end targetin somecasesyouting is done to send portits of _HTTP > EIS
a message that are relevant to the end provider. For exangle| [ &z > T
travel package is split into 2 requegt®ne, a car rental requests > = >
to a car vendor and adtel requests to hotel vendors. : > -
| MQ
2. SwitchProtocols ¢ requestor and provider use different ngbrk W>
protocols. For exampleswitching the protocol fromHTTP to :
TCP/IP. Dynamic routing facilities in the ESB allows service
providers to be enabled and disabled so that new providers can
be dynamically added or deleted as business partnerships
agreemens change.
g g Switching Protocols
3. Publish and Subscribe one request is distributed to multiple target provider. For example, the
company has multiple (say, 20) hotel suppliers and a quote is needed for the best value/price for
given set of room requirements.
4. Message trangsrmation ¢ Changing COBOL copybook data to XManoXxML format toa providerQ a
XML format.
5. Match Making ¢ Requests are routed to provider services based on dynamically changing policies set i

the ESB. For example, several of the same services ardeditaa the bus but the highest capacity and
preferred provider is not available. The request is routed to a lower throughput provider.

Figure6 shows a practical example where service requestors have their messamsformed and routed by
and ESB before delivery to the service providefpplication Servers and WebSphere MQ.
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Websphere MO
SOAP/HTTP ‘J \J 0 Mg

Mmﬂ/J CICE, IMS
Seners J Uthsn‘t NET
E \ / S

) ! 2 wisdient () d C/Ca+ client

Figure4 Service Routing Protocol Switching

v \J

Topic |
Subscribers XML d HML
Tp2 B

Figure5 Publish & Subscribe Transformation
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) Application server Application server
Senice
Requestors Messag Messaging
aﬁiimirc?] appication
s ) )
Enterprise Service Bus
i Rl
\ i '
s queue queue
_E_ _||:|'_ _E.I_
Service (e (s WebSphere MO
Providers Messaging Messaging
application application L |
Application server Application server —|°'”§”,—‘* —I“'“;“,_E
MQ MQ
client client

Figure6 WebSphereexampleshowing ESB transformation and routing

Mediation - ESB Mediation Patterns

Mediation as shown inFigure3 is the process of modifying the message (payload) or associated message
header (context) information to:

1.
2.
3.

a ks

N o

Monitor ¢ Monitor services levels or assist in problem determination

Transcode; Modify the payload from one format to another. SOAP to Financial SWIFT format.

Modify ¢ Add, delete and/or modifying data elements for provider delivery. This could include
encryption and adding results of a database query while the messagermuta

Validation ¢ validate the format and content. Decide whether it should be delivered to the destination.
Router¢ Modify the route of the request based on data in the messageekample, customer service
requests that are critical get routed to one s&we, less critical requests get rodteo a lower priority
service engoint.

Discoveryg Request the latest services available from the ESB repository of current services.
Aggre@tor ¢ A request is made for a hotel, car and airlines for a packaged trip. The aggregatol
intelligently waits for all the quotes to arrive back from the providers, consolidates the message anc
returns it to the requestor.
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ESB 2017 ESB Strategy and Architecture

The corporate organizati@architecture will typically drive the technical
, architecture that incorporates an ESB. In simplestform there is one
.tectu(“'\m\\“\n enterprise wide ESB as shown in
Lerrne B e Figure?. Trese caifigurations wouldtypically be for ahighly centralized
organization ora midsize organization with likely one geographical
location or a pilot based ESB implication typically for one LTk
configurationexposeghe ESB for communication with extetrgartners.

The followngs areSOA components:

e SOA Firewalk Acts to strip out risks ue to malicious or accidental mébrmed message payloads
typically in XMLWeb Services typically tunnel through http in corporate firdsvalhe IBM Datapower
SOA ifewall providesXML/SOAP based filiag on headers, body and network layer data. Also,
Datapower products includeschema validation, message form validation, verify digital signature and
more.

e ESB Gateway The gateway component should act as a proxytfee ESB zone. It provides controlled
access in terms of security, auditing and forwarding of requests to the right lfulhere are multiple
hubs. Practically, with smaller implementatiorikis capacity could be served by the product
constituting the lub. This @an be software based prodwesuch as WMBWESB or high performance
systems such as WebSphere Datapower products that specialize in XML processing.

e Partner Gatewayg This is another gateway for interactions that are based on higher level, busines
standards versus lower level, technology based standards that an ESB handles. The partner gatew
handles EDIINT AS1/2/3, chemical industry CIDX and medical systems ebMS to nanmig/pi¢alVESB
standards handled arSOAP, HTTP, JMS and ®khSpherdPartner Gateway offers these capacities.

e Hub ¢ This component has the core integration capacity that performs the protocol switching,
mediation and transformations. Dependingn cequirements the hub could be served by the WMB
and/or the WESB.

Sometimes tk requirements for the ES8annotbe handled by one ESB product. For examplany large
organizationsmay need advanced Web Servicesth 2 phasecommit capacity as well agdacy access
capacity. In this casdoth WESB and WMB would be implementedVE® would handle the 2PC Web
Services and WMB would handle tlegacy access.
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Single ESBWMB as the ES®ith External Exposure

Internet Demilitarized
Zone Zone Enterprise Secure Zone
R ~, <Service Provider= ';‘JEDSDI"EI’E Serv o;\
aphere z Registry and
Server! Service —
Application L bms [ . -, Repository W8.0.1
Senver Services Registry J e — _—
= =
[WEbSp"ue’e Application
:"H PR & s Server VB ——aice Provider=
B —
App Server!
~[ Connector ]7 Sorvices
el 1 _
e, i i [scapmTTE
i App Server! i 1 —_—
F Services i = - [_‘NEbSphere UI]_] . .
b - E E -, I —~ |=Service Provider=
B e :
8 _soa i L2 ‘ﬁ;‘“ - | Agp Servec
.................................. -1 f __’-1*‘:______________5 =
= LN : E | veoo.
& Y et emmm— = " - CICE Transaction
i AppServer! : ] o { IBMHTTP =TT == WebSphere Server + CICS
boices G { Server andior | Adapter for _ MQBridgs
DataPower | SAP V0.2 - .
H h. X340 _.-l ] I - =Service Pro\rlder’i
- =, Server!
i WebSphere *ﬁc}nnm ]7 ngue5
om0 Partner
LN External Access - Gate-.r.'aj,r_/ Zone: Enterprise Service Bus [ SAF'
S, - /
1 T
o : ------- b Required for [ Addition to support
rimary nodes I £ i | -
EO ; external access % = o o Parner communitizs

Figure7 Basic ESB Scenar&ingle ESB with WMB as the ESB with External Exposure

ESB Consideration for Large Global or Complex Organizations

For mostarge organizationgvarious dimensions of the organizational architecture affect the ESB architecture
including business strategy, geography and technology selectiobusihess strategycalls for a highly
decentralized organizational structure perhaps to serve market nuances better, at least one ESB per L(
would likely bethe key to the architecture as shawin Figure9. Messaging relevant ta LOB wold stay
within the unit This wouldimit the interactions between businessinits to those interactionsvhere multiple

[ h. Qato WeSrvdRvesuch as a large cross LOB déddo, one unit may be in a highly profitable business
and demands flexibility wife another may be in a commodity business where cost is critical. In the latter case,
lowering integration costs would be the drivaend the former would be for speed of customer value delivery
Operating acrossvide geographic aremmay impact systef &roughput due to slow local international
networks In this casel=SB functionality is handled locally versus all messaging forwarded to a centralized ES
at headoffice. Each major business unit may have some latitudednrtelogy selection. Thereforeachunit,

ESB may be from a different vendor and have to integrate.

There are fouESB N KA G SOGdzNBEa Sl OK dzaSR (2 Ay O2yedzyOiAzy
structure

1. Aglobal ESB
2. Directly connected ESB
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3. Brokered ESB
4. Federated ESB

These options are shown in

Figure8 andthe prosandconsare laid out in Tablel. Figure9 show the direct connect approachkigurelO
the brokered configuration and

Figurella brokered approach.

Global Directly
connected ESB

Brokered

ESE Federated =

ESB

Registry D Consumer/Frovider @ ESB

Figure8 Options for Large Enterprise ESB Architectures

BestESB Archécture for Different Business Strategy

Option ' What Best Use Pros Cons
Global Single ESB Department or 1 centralized Does notscale well across
All services visiblel Small Enterprise administration geographies.

to all requesters
where all services are
used throughout the

enterprise
Directly Services provided Enterprise that is largely Complete As LOR @nd their ESB are
Connected | and managed by | decentralized in Decoupling added, ESB poitb-point
each LOB structure. Neither domain is| becomesa problem.
Services availablg aware of
Enterprise wide | Distinct LOB with own | connection. Copies of Domain ervices
accountability with only that need to be exposed in
limited requirements o Domain 1, ned to be
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BestESB Archecture for Different Business Strategy

' What

Best Use
follow or use centralized
resources and

Pros

Cons
copied to Domain 1.

standards Maintainingmultiple ESB
interfacesbrings usback to
the same problem we were
trying to solve. Albejtwe
will have hubs of pointso-
point instead of single
connections of pointo-
points.
Monitoring, auditing and
problem determinationare
largely decentralized
Brokered | Master ESB acts | Need for Service registry | Central registry must have
as gateway into | decentralization but canconsolidate | replicas copied to other
anorganization | Enterprise also requireg view of all participating domains.
for SOA sharing of services services.
across LOB. Overhead in having to go
Selective Needto only through multiple gateways
exposure of Mager ESB provides | change service | and just 1 hub.
servicesdbetween | routing, security and endpoints in one
LOB and their monitor but no access | place.
9{ . Qa to back end systems
directly.
Federated | Extension to Enterprisewide businesq Highly scalable | Complex requirements on

Brokered ESB but
consumers can
connect directly
with the central
hub.

1 Master ESB wiitl
several slave ESE

processes neetb
access services offered
0e [ h®eQa 9/

A composite of serviceg
isneeded so federated
access is best way to
provide the
composition.

Used by organizations
that want to federate

a set of moderately
autonomous
departments under the
umbrella of a

supewising department.

No double hops
through gateways
and hubs

gateway and hub nodes

Tablel Comparison of 4 Possible ESB Architectures vs. Business yrated Organizational Structure
Toronix Engineering Corpjww.toronix.com
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— S Service
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! App Server/

i <Service Consumer> } Hub A Services
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App Server/ ESB !
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1
...... - App Server/
Services

App Server/
Services

i <Service Provider> i

App Server/
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i <Service Provider>

Zone: ESB,
1

Service
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Figure9 Direct Connect

Domain 1 Service
Registry

Service Service
Registry Registry
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Figurel0 Brokered ESB
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Figurell Federated ESB

ESB 3017 Two IBM ESB Choices 1 WESB or WMB Both

The WESB is primarily directed for use in ptMeb Services environments while
the WMB serves Web Services and many other enterprise protoEmsarel2 _
shows an overview of all the major components and interactions of the WESEBS&
runtime. WESB applications atmiilt with the WID (WebSphere Integrationg
Developer). While it depends on the SIB in WAS it canralstve messagng to
WMQ through either the MQ or JMS API. Clients can be C++, .Net or Java.
are many WebSphere Adapters including popular ones #FS, FIX for
financial markets and SAP and PeopleSoft adapters for entenpaideaged software (see detd chart
belowin Table4).

WMB is shown ifFigurel3. It showsa product that includes Web Services, connectivity to real time devices,
telemetry sensors and mobile capacity. It also has the capacity to reach out to enterprise resources such
CICS and VSAM.

13
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Figurel2 WebSphere ESB @tuct Overview
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Figurel3WebSphere Message Broker Overview
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