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THE IMPLEMENT OF SOA UNDER

MULTICHANNELBUS

ABSTRACT

As the software's development, enterprise has more attention and
action to computer science for working more efficient. As the demand the
software from simple electric tool to distribute, internet, automatic, storage,
enterprise resource plan system. With the IT technology more progress, it
has a problem yet about how to integrate the inside and outside system
with security, smooth, unify. Because of it’s critica demand. The software
academic and industry announce the Service Orient Architecture which
converts application to service unit then defines the loose and standard
interface and contact to service. Therefore the interface adopts
independence hardware, operation system, language to readlize SOA
system.

In the thesis, | will introduce the SOA distribution system how to use
ESB design SOA software and describe the core technology about
WebService, BPEL, ESB and MOM. Then | will present the IBM SOA
implement solution with WebSphere Business Integration 5(WBI5)
architecture and WebSphere 6 SIBus. According to CIS(Channel
Integration System) Bank project, | will focus on how to use thinking of
SOA to implement multi channel , how to switch multi-protocol ,how to
deploy and use JMX to monitor and control the dynamic system. Trace
back to the phase, about the challenge to developing of project to follow
the rule of SOA, about the achievement to goal. Based on upon three SOA
solution analyzes the ESB which is base infrastructure in SOA. To discuss
the three styles of ESB advantage and disadvantage, and how to balance
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ESB usage according to finance cost, business request, deployment. At last
| will introduce how to use service orient method and analysis to guarantee
the SOA project successful.

KEY WORDS:. multichannelbus, soa, esh, cis, sibus, sca, bpel
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1.2
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SOA IBM ESB
ESB
SOA SOA
SOA

SOA ESB

ESB
ESB

ESB

11



OO iig.mm
= © uml.org.cn

2 SOA

SOA (Service Oriented Architecture)
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[ SOA

[ SOA

()

()

SOA SOA
CORBA (Common Object Request Broker Architecture)
SOA SOA
XML (eXtensible Markup Language) XML (
Web WSDL (WebService Definition Language)
CORBA
IDL(Interface Definition Language) SOA
WebService
SOA
SOA
SOA
SOA
CORBA DCOM J2EE
- (  1IBM WebSphere MQ)
SOA
SOA

SOA
2.2 SOA

SOA WebService WSIF MOM  BPEL
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SOA WebService
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Business Process Choreography
BPEL
SOA
2.2.1 WebService
WebService
WebService WSDL
WSDL (network service) XML
(endpoint)
WSDL
WSDL
WebService SOAP
WebService SOAP WebService
WebService  SOAP
WebService EJB
MS SOAP EJB
JAVA
WebService Web
WSIF(WebService Invocation Framework) WSIF Java AP
WebService WebService WSIF
WSDL
WebService
WSIF SOAP JMS EJB NET WSIF WSDL
WSDL
WSDL WebService
SOAP
RMI/IIOP WSIF WSDL
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WSIF SOA
WSIF Legacy
SOA
2.2.2 MOM
MOM (Message Orient
Middleware) MOM
MOM
MOM
MOM SOA

SOA SOA

2.2.3 BPEL
BPEL (Business Process Execute Language)
XML BPEL
BPEL
Web BPEL Web
BPEL4WS(BPEL for WebService) Web
BPEL4WS
Web
(invoke)
(receive) (reply) (walit)
(assign) (throw)
(terminate) (empty)

(sequence)

15
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“ case-statement” (switch) (while)
(pick) (flow)
(link)
SOA BPEL BPEL SOA
IBM WebSphere
Business Process Choreography BPEL BPEL
WebSphere
BPEL BPEL  WebService

WebService BPEL
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3 ESB SOA

ESB(Enterprise Service Bus) SOA
ESB SOA

SOA ESB

ESB ESB

ESB SOA

ESB
3.1 ESB

EAIl(Enterprise Application Integration)
EAI EAI
IT EAI
EAI
SOA EAI
SOA 3-1SOA
EAI
ESB
1)
2)
ESB

(MetaData) (Mediation) SOA ESB

(Adapter)
ESB
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J2EE .Net Http JMS
ESB SOA
ESB
3-1 SOA
Fig. 3-1 SOA Service Structure
° - Meta-data
o
o
° ( |/ / )
o (Http IMS MQ )
) JCA Web Messaging Adaptor
o
3.2 ESB
3-2 SOA SOA
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B \WebService

m /
mJMS
p2pP | P2P | P2P
3-2 SOA
Fig. 3-2 SOA Evolution

[ -

[ - ESB

[ -

ESB SOA ESB
SOA

ESB (SOA
) ESB
SOA
ESB
ESB

ESB

(Cdll) /

(One-way)
ESB
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EAI
EAI
EAI ESB
ESB
ESB ESB
(Bus)
3.3 ESB
SOA
SOA SOA
SOA ESB
ESB
SOA
3.3.1
SOA ESB EIA

WBI (Websphere Business Integration)

WebSphere MQ  WebSphere MQ  ESB

IBM WebSphere Business Integration Server Foundation WBI
Server Foundation WebSphere Application Server WebSphere Application Server

J2EE IBM WebSphere Business Message Broker
WBI Message Broker /

WPS(WebSphere Process Server)
WebSphere

SCA Service-Component Architecture ESB Enterprise
Service Bus
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3.3.2 IBM ESB

SOA
SOA
SCA Service Component Architecture
POJO, EJB,
SDO
SCA
Mediation
MOM
SIBus ESB
SCA Mediation SCA
I mport
Export
SIBus

~

Interface Reference
JAVA JAVA
| > R
WSDL WSDL

Implementation

Java BPEL State Business| | Human | |[Selector| |Mediation
Machine Rule Task Flow
3-3SCA

Fig. 3-3 SCA Programming Model
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Service
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4
ESB
ESB SOA
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e-business Multi-Channel Solution Center
IBM
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g b W N

eMuSC eMuSC
imode Vodafone EZWeb
eMuSC
PC HMTL
Imode HMTL (CHTML)
EZWeb (HDML)
Vodafone (MML)
PC

eMuSC(e-business Multi-channel Solution Center)

( ATM)
WebService, EJB, MQ JMS
(Channel)
SOA ESB
ED eMuSC(Channel Integeration System)|  ——

N =

ATM L egacy

4-1 eMuSC

Fig. 4-1 eMuSC Solution System
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4.2
RS6000
Websphere Application Server
IBM MQ Series MQ
IBM DB2 IBM Tivail
Web Server
WBISF
(Struts)
ND Server I
z l (Struts)
T W ]
S = =
Custom :> = =
% / (Golddireet,CIS) e ;g «—= ;g
g
T
2 ! /(Golddirect,CIS) — =1
| M ¢ssage Broker
} / Goldd}eet CIS)  |le—tp| |le—itp [
| \
[ ] \\
E DB Server \ !
i s DB2§JDB E
i > > i
i DB DB DB !
: « ) () « ) :
i [ Batch Mail ] [ Batch [ Mail E
i s e FTP PUT/GET i
i SendMail :>E
4-2

Fig. 4-2 Multiple-Channel Software Configuration
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4.3

SOA WebService
WSIF,

® ||OP(Internet Inter-ORB Protocol)
® MOM(Message-Oriented Middleware)
® SOAP(Simple Object Access Protocol)

Facade Facade

FC I1IOP

\ il /
""""""" Facade B ik

4-3 Facade

Fig. 4-3 Facade Design Patten
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Facade Protocol Connector
Facade
4-4
4.4
Protocol ConnectorFacade

1l
Public Class Protocol ConnectorFacade {
getProtocal Connectorlnstance(Channel);//

getProtocol ();//
putRequest(RequestBean);//
ResponseBean getResponse();//
setPCContext();//
}
[IMQ-XML
Protocol ConnectorM QXML extends Protocol Connector
[/WebService
Protocol Connector SoapM sg extends Protocol Connector
/[EJB/I1OP

Protocol Connectorl | OP extends Protocol Connector

4-4
Fig. 4-4 Multiple Protocol Switch

Facade
Facade

Request/Response
Request/Response

27
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4.4
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public abstract class AbstAuL ogon extends AbstApplication {

private static final String CLASS_NAME = AbstAuL ogon.class.getName();

protected void startProcess(CommonHeader request)
throws EMUSCA ppException, EMUSCSysException {

HI

protected void checkRequestObject(CommonHeader request)
throws EMUSCA ppException, EMUSCSysException {

HI

protected CommonHeader executeOffline({CommonHeader request)
throws EMUSCA ppException, EMUSCSysException {

HI Offline

protected CommonHeader executeOnling(CommonHeader request)
throws EMUSCA ppException, EMUSCSysException {

i Online

protected void endProcess(CommonHeader response)
throws EMUSCA ppException, EMUSCSysException {

HI

4-5

Fig. 4-5 Service of Skeleton Source

DI (Dependence Invert)
setters
setters loC
setter

JAVA

29
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Request
Response

APP_BIND_TABLE.properties
appAuL ogonOn=com.ebank.cistrx.ib.business.auth.AuLogon
appCzlnsert=com.ebank.cistrx.ib.business.auth.Czlnsert
appKtBanksrhBsrh=com.ebank.cistrx.common.search.KtBankSearch
appUmPwdChg =com.ebank.cistrx.ib.business.auth.UmPwdChg

AUTH_BIND_TABLE.properties
authAuL ogonOn=com.ebank.cistrx.ib.business.authorizer.KtAuthorizerL ogon
authCzlInsertO= com.ebank.cistrx.ib.business.authorizer.KtAuthorizerFirstCode
authCzlInsert1= com.ebank.cistrx.ib.bus ness.authorizer.KtAuthorizer SecondCode
authCzlInsert2= com.ebank.cistrx.ib.business.authorizer.KtAuthorizer ThirdCode
authK tBanksrhBsrh=com.ebank.cistrx.common.authorizer.KtAuthorizerEtc
authUmPwdChg=com.ebank.cistrx.ib.business.authorizer.KtAuthorizerFirstCode

4-6

Fig. 4-6 Service of Binding Mechanism

4-2

KtAuthorizerTimeStamp

KtAuthorizerFirstCode

KtAuthorizerLogon

KtAuthorizerSecondCode

K tAuthorizerSecondCodeSessionDel ete

30
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4.5

4-2
(AbsAppService)
4-7
1 1
2 2
3 < 3
4-7
Fig. 4-7 Service of Many to Many Relationship
4.2 4.3 SOA
4.2 4.3
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Facade
4-8
ChannellD Channel Type
(Adapt) ServiceAuth
ServicelD
ChannelID ServiceAuth
MsgConvert
+ — [ ( ) } —y o+
Channel Type ServicelD

4-8
Fig. 4-8 Channel of Inside Symbol

4-9
EMUSC_UBC.properties
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//CH_BIND_TABLE.properties ChannelID

chAuLogon=WIKICH

//PROTOCOL_BIND_TABLE.properties Channel Type

ctAuL ogon=Protocol ConnectorM QXML

//APP_BIND_TABLE.properties ServiceAuth
appAuLogon=com.ebank.cistrx.ib.business.auth.AuLogon
I/AUTH_BIND_TABLE.properties ServicelD

authAuL ogon= com.ebank.cistrx.ib.business.authorizer.KtA uthorizerL ogon

I/EMUSC_UBC.properties
AuL ogon=chAuL ogon;ctAulL ogon;appAuL ogon;authAuLogon

4-9

Fig. 4-9 Channel of Definition

4.6 EJB
5-2
J2EE
EJB
EJB 5-2
FC Bus BC Bus Sessionless EJB
BusConnectorFactory  Bean BusConnectorBean
g b-jar.xml

33
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EJB 4-10 gb_jarxml
gjb-jar.xml Bean gb-jar.xml
soa.esh.iiop.BusConnectorl | OPL ocalHome
buschannelID GENARATER_CLASS NAME

FCH_CGIK
<session id="Bus_Channel">
<g/b-name>WikiChannel</g/b-name>
<local-home>soa.esb.iiop.BusConnector | OPL ocalHome</local-home>
<local>soa.esb.iiop.BusConnector | 1 OPL ocal </local>
<gb-class>soa.esb.iiop.BusConnector | | OPL ocal Bean</gjb-class>
<session-type>Statel ess</sessi on-type>
<transaction-type>Contai ner</transaction-type>
<env-entry>
<description></description>
<env-entry-name>buschannel | D</env-entry-name>
<env-entry-type>java.lang.String</env-entry-type>
<env-entry-value>AuL ogon</env-entry-value>
</env-entry>
</session>

4-10 gb_jar.xml

Fig. 4-10 gjb_jar.xml Fragment

GENARATER_CLASS NAME = "java:comp/env/ buschannelID *;

Initial Context iniCtx = new Initial Context();

String  className = (String)ini Ctx.lookup(GENARATER_CLASS NAME);
ResponseObj ectrespGene=(ResponseObj ect) Class.forName(className).newlnstance();

4-11 soa.esh.iiop.BusConnectorl |OPL ocalBean

Fig. 4-11 soa.esb.iiop.BusConnector! | OPL ocal Bean Implement

4-11 soa.esh.iiop.BusConnector! | OPLocal Bean
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eb_jar.xml
EJB
EJB
[1OP
MQ WebService
SOA

4.5 EJB_JARxml 44 EMUSC_UBC.properties
4.3 APP_BIND_TABLE.properties AUTH_BIND_TABLE.properties 4.2
4-12
APP_BIND_TABLE.properties AUTH_BIND_TABLE.properties
EMUSC_UBC.properties
EMUSC_UBC.properties EJB_JAR.xmI
EMUSC_UBC.properties EJB Protocol ConnectorFacade

APP_BIND_T
ABLE

- EMUSC_UBC

AUTH_BIND | EJB_JAR.xmI
TABLE

-

ProtocolConn

ectorMQXML 4
Jjava

4-12

Fig. 4-12 Configuration Dependency Relationship

4.7 ESB
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ESB
SOA ESB
ESB
ESB
SOA
1 Request/Response
Request/Response
Session Channel
2 FCBus BCBus
Request/Response FCBus BCBus
API(  SOAP/HTTP JMS
MOM)
3 ESB
FS TRX BS
ESB
4.8
EJB
SOA SOA

SOA
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4-13

Fig. 4-13 Flow Control

eMuSC

AIX RS6000

WebSphere

Tiviol
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FS
FC Bus BC Bus
FC Bus BC Bus,
Flow Control ID
ID
SOA
4.8.2
FC Bus BC Bus
FC Bus BC Bus

4-13
TRX

FC Bus

BS

BC Bus
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FC Bus TRX BC Bus
A 4
. . v
Reqg Obj Reqg Obj
FCApp Channel /ﬁc . BC App »/Zhannel BCApp |
Req Obj ' ontex Req Obj D Req Msg
Sys App
i 4 Context Binder . AN
App App
ID Req ID
N Context N
v / Res Obi v
Res es Vb
Msg H Context App BCAPD | e Msg \{] BC App L,
Convert A Convert
Res Obj \ Res Msg
\§ J
A A
4-14
Fig. 4-14 System Internal Data Interaction
4-14 Request/Response
FCBus BCBus FC Bus

BC Bus

Request/Response
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5 SOA
4 SOA
ESB SOA
SOA
5.1 SOA
4
SOA
5.1.1
SOA
FS (Struts  JSF  .Net
Php) FC Bus BC Bus
[IOP/RMI MQ SOAP/WebService TRX

BS

40
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FS FC Bus TRX BC Bus BS
rMI I11OP RMI/I OFj
(@]
Eg > e \ Service - Q
= I1OP [1OP
EJB
T — )
o_||[saar  FC » BC SOAP
g'o g Q [JavaBea
- »SOAP SOAP
—  — —
) )
=l MQ'é FC BC B QB Q
> MQ MQ
— —
51

Fig. 5-1 Multiple Layers Structure

FS,FC Bus, TRX , BC Bus, BS

FS Front-End Server
PC, Imode, Vodafone, EZWeb eMuSC FS
Struts, GoldDirect, JSF GoldDirect
Struts html
pagevariable pagevariable PC
FC  Front-End Connector Bus FS TRX
RMI/IIOP SOAP MQ
EJB RMI/11OP
TRX  Transaction Servers
loC, DI
BC Back-End Connector Bus TRX BS
FC RMI/IIOP SOAP MQ
MQ
C AP Java  Message Driver Bean
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BS Back-End Server

CIS
CIS
MQ
BS
Bean(MDB) JMS
EJB
SOAP/\WebService
EJB/110P
(
5.1.2
SOA

MQ

CIS

FS FC TRX BC

J2EE
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(Stateless EJB)

MQ/I1OP/SOAP

FC Channell

(Stateless EJB)

MQ/I1OP/SOAP

BC Channell

BS

MQ/I10P/SOAP

BS

4

t‘ iBC Channel2 >1

BS

MQ/I10P/SOAP

BS

BC Channel3

_____________________

FS i | TRX i
g MQ/Il OP/SOAP : g

< ; #‘ iFC Channel2 >1 L—> < i

FS . : TRX -
! MQ/Il OP/SOAP : q

FS ! 1 TRX !
(e |

5-2
5-2 Customize Front-Back Bus Channel Model
5.1.3

4.5

Web Services

4.3

4.4
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BC Bus

TRX
TRX
TRX

FS

5-4

Fig. 5-4 Vertica Channel Deploying

5.1.4

FSTRX,BS

SOA

BS

TRX

FS

Windows Unix

C,C++

J2EE

.Net

Linux

legacy

45



OO iig.mm
= © uml.org.cn

MQ MQ SOAP SOA
FS PR | TRX | R BS
Win Win Win
SOAR 11  |soA non W Ife)
FS O ] mRx L] O | BS
Unix g Unix g’ Unix
wm wn
IIOP lHOP MQ MQ
Linux Linux Linux
55
Fig. 5-5 Heterogeneous Environment Deployment
5.1.5
Websphere
J2EE JMX JMX
(Java Management Extensions) Java ,
JMX
J2EE SNMP HTTP RMI
CORBA SOAP JMS IMX
JMX MBean
FC TRX BC
5-6
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(AdminService) JEE JIMX MBean
FC TRX BC CISAdminService
WebAdmin WebAdmin SOAP
WebSphere WebSphere WebSphere
Node Node Node
App Server App Server App Server
WebSphere FCCH1 \ TRX \ BC
Node CISAdmin CISAdmin \ CISAdmin
\d » L+ P
App Server Service Service - Service
\ L 7
CH1 > e
,l
4
App Server |/ WebSphere WebSph(lere WebSphere
!
CH2 Node v Node Node
/| '
]
App Server vy App Server / App Server
]
FC CH2 : ‘, TP}( BC
| /]
. [] ]
CISAdmin 1ot Cisadmin CISAdmin
; ¥ l' +7 /, L---"7 -
Serviee \; [ 7 service_ 4~ Service
ity e 7
" » ]
JMX(SOAP) ,' ! ) . 7
IP CISAdmin ‘:;'E':’:’___—”
Client CISAdminService
FC
BC
TRX
Channel
Channel
5-6

Fig. 5-6 Distributed Environment Management
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5.2 SOA
SOA
ESB
SOA
5.2.1 SOA
SOA
ESB SOA
SOA SOA
SOA
ESB SOA
SOA 3 IBM  ESB 4
SOA
SOA
WSMQ WBI Message Broker WBI5
SOA SOA WebSphere WAS6
SIBus ESB WA S6
WPM (WebSphere platform messaging) ESB
- SIBus(Service Integration Bus) (Bus)
Web MS MQ
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BCBus ESB EJB ESB
IIOP MQ WebService
ESB
SOA
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48



OO iig.mm
= © uml.org.cn

IBM WebSphere6 SIBus
channel SIBus
WebService OutBound
WebService WSDL SOAP
SIBus BPEL SIBus
ESB SIBus WebService  SOAP
(EndPoint) RMI/IIOP  MQ
SIBus
SIBus
SOA (infrastructure) ESB
ESB SOA
ESB SOA -
SOA SOA
ESB
5-1 ESB
( ESB) SIBus( ESB)
WebSphere
MOM WebService
WebService
BPEL
[IOP MQ WebService WebService WSIF
51 ESB ESB SOA
J2EE
SIBus IBM
SIBus  WebSphere ESB
MQ ESB
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(RMI/IIOP  SOAP MQ)

SIBus WebService
IMS SIBus
MOM
SIBus Adaptor
SIBus
BPEL SIBus SOA
ESB
ESB
WebService
Web
Web Web
SIBus SOA
SOA ESB
SOA
5.2.2 SOA
(SOA) SOA

SOAD(Service Orient Architecture
Development) SOA
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SOAD
(Specification)

SOAD
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