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Environment

> Work was performed at a large US federal agency
that acts as an intermediary in the federal supply
chain

> Model Driven Solutions is a leading provider of
professional services and products that leverage
Enterprise Service Oriented Architecture (SOA),
Model Driven Architecture (MDA) and the
Semantic Web techniques and standards.
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Challenges

> Business Challenges

Improve the way its
Suppliers, Vendors, and
Consumers publish and
discover services

Enhance Enterprise
Architecture Maturity

Improve SOA Governance to
better manage its service
portfolio

Respond better and faster to
change

Improve the enforcement of
government policies

Low TCO and High ROI

mi systems

Technical Challenges

Improve integration of new
services and legacy
applications

Improve the visibility of
planned and existing
services

Better manage the impact of
change

Improve the life-cycle
management of SOA
assets, e.g., service
descriptions

Enhance its understanding
of all its services

* Purpose and behavior /
Business processes

* Service level agreements
* Dependencies
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New Administration, Open Government

Government should be
... Transparent
... Participatory

... Collaborative
-- President Obama

SOA is a key enabler
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Enterprise SOA as a Solution Approach

_ : Service
Service Service Orchestration BPMS
Registry Governance & Workflow

Solution
Lifecycle

Service Integration

Model
Driven
Architecture

based
ESB
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Definition: Service Registry

> What is SOA?

* An architectural style for a community of providers &
consumers of services to achieve mutual value.

* Business and Technology Levels

> What is a technology service?

° "a service is a modular piece of software (a service provider)
with a well-described interface that can be activated by
another modular piece of software (a service consumer).”
(Gartner, 2005)

> What is a Service Registry?

* A service registry is a software component which allows an
organization to catalog and reference SOA assets required to
support the deployment and use of services.

P r )
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Definition: Java Business Integration
(JBI)

> JBI

* Defined with in Java Community
Process (JCP) as JSR 208

* JBI Specification 1.0 published in
2005

* Standard basis for a Java based ESB

> ESB

* A pattern of middleware that unifies
and connects services, applications
and resources

Model Solutions
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More Definitions
> Unified Modeling Language (UML) ™

“provides a key foundation for OMG's, which unifies every step of
development and integration from business modeling, through
architectural and application modeling, to development, deployment,
maintenance, and evolution.”

> Model Driven Architecture (MDA) ®

“[t]he three primary goals of MDA are portability, interoperability and
reusability through architectural separation of concerns.”

> Service Oriented Modeling Language (SoaML)

“support the activities of service modeling and design and to fit into an
overall model-driven development approach.”

> Semantic Web

“provides a common framework that allows data to be shared and
reused across application, enterprise, and community boundaries.”

microsystems

0w
SOAML
0,

<@ Semantic
" Web
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Agenda

> Context
> Case Studies

* The Service Registry Experience
* The ESB JBI Experience

> Advanced topics
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Service Registry Experience

> Product: Sun Service Registry

* Product selected by OCIO

System

* Based on freebXML (ebXML
Registry)

* ebXML centric

* Partial support for UDDI

@ Sun.
" microsystems

Bundle with Sun Java Enterprise

Publish, Discover, Manage/

Govern Web Services Cataloging,
Federated SQL & Validation of
XML Queries Web Services Content, Ver-

\ Registry sion Control

Content

Role-Based o
Access Control, Events Classification,
Audit Trail Assoclathns,
Content-Based Event Taxonomies
Notification
’0
s e
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Features

>

Standards

* Provides standards-based way to manage information assets
Classification and affiliation

* Manages user-defined organization of and relationships among

content and metadata
Validation and cataloging
* Enforces conformance of content to user-defined standards

Lifecycles

* Governance capabilities for managing information asset lifecycles

Query

*  Provides flexible mechanisms for content discovery
Security

* Manages secure access to information assets
Event notification

* Facilitates event-based delivery of information to appropriate
personnel or systems

Federation
* Enables integration of information assets across organizational
boundaries

> Encourage
reuse

> Enhance
Governance

*‘Lower TCO
*Higher ROI

\

/
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Service Registry:
High Level Architecture

Web Browser| | Registry Client | | Registry Client

Client API
(e.g. JAXR API)

Protcol Bindings HTTP | |SOAP SOAP

Service Interfaces QueryManager ‘ LifeCycleManager

Authorization

Source: OASIS,ebXML Registry Service, 2007

J >
) i
500 Model Solutions
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SOA Standards:
Where the Service Registry Fits In

[ Access J[ Portal wsrp ]
[ Management [ Management ws-Management, WS-DistributedManagement (WSDM) ]
( \f Business Collaboration Languages: Choreography J
o | WS-CDL, ebXHL BP
( Business Process Languages: Orchestration ]
L L WS-BPEL", WFNIC XPDL
i ) ra Ny g My z '\l ' N
Sequr‘:vtsyFrT . Transaction Policy
Quality R |F et || i meien ]| vl
of Messaging: XML-Signature h 4
e WS-Reliability _ XML-Enc n f e AT
ervices WS-ReliableMessaging | | Liberty ID-FF, I'WSF, I-sis || Coordination Context
WS-Federation WS-Coordination WS-Context (WS-CAF)
| J L J | WS- Basic Security Profile ||  WS-CF(ws-CAR) ) (0T ]

Service Di SCOVery
Registry / Repository

[ Registry upoi, ebXmL Rs Repository ebxmL RsRIM J

Service Description Language wsoL ‘

[ Addressing & Notifications ws-addressing, /= ictmeation e Topies e Euening
Messaging S
[ Messages SOAP, Ws-MetadataExchange, XML, XML Schema, Encoding

P

Description

: Transport )[ Protocols HTTP, li0P, Other J )/

<

>
>
Source: SUN, 2007  ModelorivenSolutions
4 Where Business Meets Technolo

gy
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The Agency As An Intermediary in the
Federal Supply Chain

> The agency is both a provider and a
consumer of services

> This agency as a Service Broker

Eases Access to Services

Accounting, Measurement across
Services

Unified Face to the Customer
Drives Reuse
Increases Security

Improves Policy Management and
Enforcement

Enhances SLA Management &
Administration

Allows Shared Services Financing

Service Providers

(Vendors, Suppliers, etc.)

g Zggg mance Service
Deli
Contract elvery
The Agency
“Service Brok
Service Service
Request Delivery

Service Consumers

(Federal Agencies, DoD, etc.)
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Enterprise Use Scenario

XML
Service Descriptio o

Proxy client, artifac Check for duplication /| g
Discover related services | ?

>

Write serﬁice, |
proxy clients &
ration code

Consumer

Consumer ;
| System ]

Invoke Service

source: Sun
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The Role of Federal Enterprise
Architecture (FEA)

> FEA aligns Federal business functions and IT via a set of
common (reference) models

> FEA Reference Models provide a foundation for SOA

> FEA Service Component Reference Model (SRM)
provides service definition and decomposition for a SOA

Performance Reference
Model o

. Réquirements
Business Reference |

Model %%%Requirements
Service Component . ,
P Service Definition & Service Oriented
Reference Model

Decomposition e i
(SRM) p Architecture

Datg Access Néé&s

Data Reference Model |
Implementation Standards &

~ Technologies

Technical Reference |
Model

N .
S Model Solutions
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Enterprise Scenario: Using FEA

> FEA SRM Model is used for service
classification.

i FEA SRM taxonomy is published in the
Service Registry

i Services are published in the Service
Registry

i Services are classified against FEA
SRM Taxonomy

i Service Consumers discover services b
glluerylng the Service Re_gls_try using FE
axonomy as search criteria

i Service Consumers bind to the Services
which match the query criteria

i Service Consumers invoke the
appropriate services

Service Consumer:

The Agency OCIO

)

1) Publish FEA
SCM Taxonomy

4) Discover
services
which comply
with FEA SCM
classification Service 3) Classify
Registry The Agency
2) Pub“Sh Services
Financial against
Services FEA SCM
Descriptions

3_ —5) Bind & Invoke Servi ’—!
I__ ) Bin nvoke Services=p > _

Service Provider:

*
<
A
Model Solutions
Where Business Meets Technology
v
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Government Policy Publication,
Discovery, and Enforcement

Service Provider

Customer s N
JBI Composite Application

Binding Component Binding Component
Invoke Service Security File
Customer App . ; :
Reliable Messaging Email
WS Transaction FTP
WSDL &
WS-Policy

Service Engine Service Engine Service Engine

Transactional Transactional Validation

Find services with Policies , .
Process Flow Service Logic

e.gd., WS-Reliable Messaging

. . Retrieve service
Service Reg|3try description &

policies

Policy
Metadata

Service

Developer

Publish Services

Publish Government Policies |

Gov Policy

*
3 A
>

Solutions
s Meet

S un 15 Technology

microsystems v
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Usage Scenario: The Agency as a
Service Broker

Business Business Business

Customer Services Rules Process
5) Invoke Vendor

3) Invoke Create Price Quote Service

Federal —  reauisiion |
equisition

Agencies

[

Service Service A Service B

Web-

Services

4) Discover

Service meta-data

for creation of\equisitions -

Service Registry

1) Publish Price Quote Service

Policy
Metadata

ad
*
<

> .
Model Solutions
. Where Business Meets Technology

microsystems yav)



http://www.modeldriven.com/index.shtml

JavaOne

Status

> Current > Future
* Operational prototype * What would like to do
deployed * Provide a semantic-based
* Registry populated with service registry /
financial services repository

* Include adequate
semantics to support
validation and reasoning

* Provide capabilities to
support service assets
categorization,
provenance,
dependencies

P 50 Model Solutions
. Where Business Meets Technology
microsystems 1
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Agenda

> Context
> Case Studies

* The Service Registry Experience
°* The JBI ESB Experience

> Advanced topics
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JBI ESB Experience

> Focus on Java EE 5 and JBI infrastructures

* Open source, open standard based ESB
* Glassfish ESB
* Apache ServiceMix (IONA FUSE ESB)
*  Products selected by OCIO

* Refactor existing application (J2EE/WS) for JEES/JBI
* Open Source JBI platform comparison and assessment

> Qutcomes
* Principles and patterns for reuse, interoperability, and agility

* Alignment with SOA Reference Architecture
* Elaborate the relationship of ESB and BPMS

R,
e Model Driven Solutions
: Where Business Meeis Technology
microsystems P
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Java Business Integration

JBI Environment
JMX-based
mgmt app
Standardized interfaces for Service Engines
Standardized interfaces for Binding Components
‘r : : f F
¥ 3
Service Service source: Apache
Provider Consumer

> Apache ServiceMix " Apache
Deployed: IONA Fuse ESB Version 3.3.1.1 Seftware Foundation

> OpenESB

Deployed: Sun Java Application Server 9.1 aa Open ESB

Update 2

eeeeeeeeeeeeeeeeeeeeeeeee
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Why JBI?

Business Process

/Supply Chain \

Vendor

Customer
/The Agency \
Services
Service On-Line Order
-~ e “
s '/
Other Ora — Supplier
Services E

Services Services

“Traditional” ESB
Challenges:

* JMS dependency?
* Span?

)

Reusability
Interoperability / Portability

* Organizational buy in?
* Scaling?

* Reuse?
*
3¢

L 4 .
Model Solutions
‘! Where Business Meets Technology

microsystems v
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Why JBI?

>

Reusability
* Reuse existing business service implementation:

* Service engines support standard programming
models: EJB, JAX-WS, XSLT, BPEL, etc.

* Reuse ESB component: B Exsliei
* Standardized component interface: Based on WSDL
2.0 °Standard-basecm
* No vendor lock-in. No open source community lock- approach
in either
Loosely Coupled Services *Commercially
* Message oriented: Normalized Message defined by JBI supported open

* Contract driven: Interfaces described using WSDL source

Interoperability
* ESB Federation via standard protocol such as HTTP

*Foster reuse of
N solutions and
Agility JB1 Exclusivel components

* Enable continuous business process improvement

Maintainability ‘Lower TCO

* Metadata driven Q‘Iigher ROI /

P 50 Model Solutions
. Where Business Meets Technology
icrosystems

o1
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As-is J2EE Application

Customer

2. SOAP/HTTPS

v

Customer

1. HTML/HTTP

The Federal Agency Under Study

Vs

Sun

microsystems

J2EE Enterprise Application

Web Container

Legacy J2EE Application

v 3.JDBC

*
<
A
Model Solutions
Where Business |

Meets Technology
yae)
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Approach: Separating Infrastructure Concerns

Process SOAP Reques

? Infrastructure Concern: Transport Binding
“Can | receive the request via FTP instead?”

A4
Authenticate

Partner

Infrastructure Concern: Security

“Can | use LDAP?”

“Can | share credentials among applications?”

A 4

Validate Request

A

Process Request

A

Infrastructure Concern: Transaction Management

“What if | need to access a JMS queue and a database
in the same transaction?”

“How do | pass transaction through web service?”

Infrastructure Concern: Reliable Messaging

“l got an HTTP acknowledgement. But did my client
really get my response?”

o

Sun

microsystems

Persist Request
A\ 4
‘ Send SOAP Respons

- — ]

Infrastructure Concern: Metadata and Policy

“How is metadata managed?”
“Can | publish my QoS requirements in a registry?”

ad
*
<

odel Solutions

Business Meets Technology

—Jv
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Refactored JBI Application

Customer The Federal Agency Under Study

2. SOAP/HTTPS

JBI Composite Application

' ey ! Binding Component Binding Component
R ' Security File
Reliable Messaging Email

WS Transaction FTP

Customer

Policy
Metadata

Application

Service Engine Service Engine Service Engine

1. HTML/HTTP Transactional Transactional Validation
Process Flow Service Logic WSDL
AN J
3.JDBC
A 4

]

A

*
<

Model Solutions
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Standards Addressing Infrastructure Concerns

Ws- : _
WS-Security ReliableMessaging }NS-Transactlon WS-Policy
SOAP WS-Addressing WSDL
HTTP JMS FTP SMTP

> JBI messaging model is based on abstract WSDL
* Transport binding is specified the WSDL

> Web Service Specifications (WS-*) address many QoS
concerns

* WS-* support can be specified in the WSDL
* WS-* are leveraged in the refactored technical architecture

R g
B Model Solutions
: Where Business Meeis Technology

microsystems v
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Comparing JBI Containers

OpenESB 2.0

ServiceMix 3.3 tmsd

Web Service

Through Metro

Through Apache CXF

JMS

Sun Java MQ (Default)

Apache ActiveMQ

Transaction Support

Through Glassfish AS

Tooling (Easy of use)

Integrated with NetBeans IDE

Fully support Maven and Spring
Framework, and interceptors

Policy Support

Support WS-Policy

WS-Policy support is weak

Enterprise Integration

Enterprise Integration Patterns
through Camel SE

Enterprise Integration Patterns
through EIP Engine, Camel

Registry

Business Process

BPEL SE

Apache ODE

Business Rules

DROOLS

Clustering

Through AS and Protocol Clustering

Through ActiveMQ Clustering

S-* Support

Sun

microsystems

WS-Security, WS-Reliable
Messaging, WS-Coordination, WS-

ANEtAratAT rarm o e A ram \AIO

WS-Security, WS-Notification

A
*

‘0
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>

v

>

>

|~

v *1 | K| | BPELSEINOUtThread source | 2~

Home Version

User: admin  Domain: domain1

Sun Java™ System App'«cation Server Admin Console

Common Tasks

[ Registration
Application Server
Applications
Enterprize Applications
> Web Applications
[ EJB Modules
Connector Modules
> Lifecycle Modules
Application Client Modules
@ Web Services
18l
> [ service Assembies
vﬁ Components
""" [ sun-fie-binding
E«‘a ‘sun-hitp-binding
E-_a sun-ms-binding
43 sun-bpekengine
43 sunjavaes-engine
6@} ‘sun-sqlengine
4 sunxsltengine
» [ Sshared Libraries
Custom MBeans
[ Resources

Configuration

Server: I~

| %

fio- Bl s - kPage v U Todk v »

wst

*Standardized

component interface:

Monitoring Libraries

servicemix-eip - Service Engi
the details for this Java Business Integra

Description
Hame: SErvicemix-gip
Type: Service Enging

Description: Servicelix : EP

Service

Name

® portability-demo - NetBeans IDE 6. 1
Fle Edit View MNavigate Source Refactor Buld Run Profle Versioning Tools Wirtdgw Help

Based on WSDL 2.0

@ Mavigator

| portabilty-service-mix

I}H] Services

D javaee_SolicitationWebSeniceSoapFPort

¢5 = L nELT B - (T -
i B XBEDCTHEIR-O

ol %javaee_config(defaultIanguage) x]@ EBuyConnect\WebService\Wrapper java xl@portability-demo.casa* Input.xml x] E‘
Source |W| |:||:::I|:| BE 5 @ -é?
o
WSDL Ports JBI Modules ternal Modules §
(JAVAEE) RefactorEBuyConnectEJB =
o
)

ﬂ Files

@& 20 @S S routingSlipin
J8 X

SolicitationWehSeniceSoapPort

[Z] (SERVICEMIX-EIP) RoutingSlip

routingSlipOut D s

5' Projects - ebuyConnect

Sun

microsystems

HTTP Maonitor  [{Z) JUnit Test Results (=) Qutput

Model Solutions
Where Business Meets Technology
A5 AS)
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> Context

> Case Studies
* Definitions
* The Service Registry Experience
* The JBI ESB Experience

> Advanced topics
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SoaML and Model Driven Architecture
(MDA)

Computation Independent Model

Business Cente w .. J
HH\HHHHIH\NH I U\W ) ==je=—

I il it Service Architecturelnformation Model erce ArChlteCtu re

Value Chains

Platform Independent Model \Sg @ ® -
As-Is Systems / . - rvice Inte rface SDAM L
Service Contract Data Model / ...

Open Sour e & ervice Provisioning
eGov Reference > °9
Architect </wsdl :pe.l.ftype
Web Services Componen

A
*

‘0
un Model Solutions
. re Business Meets Technolog

logy
microsystems v
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SoaML: Modeling Business Services

A services architecture describes how participants
work together for a purpose by providing and using
services expressed as service contracts. ltis @ | - — — — — — — — — — — — — — — — — _
modeled as a UML collaboration.

A participant represents some party
that provides and/or consumes
services. Participants may represent

people, organizations or systems.

e
i . N
£ ==Participant== |solicitation cavner . ==ServiceContract== B o Y
£ : Solicitation Owner Agency — — :inlicil.atiun ManagementSerTe__ o zalictation managerI Y
! R e e I \
[ ! ==Participant== I
\ ! : Solicitation Manager /
\ : ) /
b I ==Participant== |vendar gl <:ServiceCcnntract_:=:= B zolicitation managerJ | y
™ type ! : Vendor . —_ *Vendor Soligitation Service _ J \ .
. e/ | —
e ! itype /
~.
- ! |
P y Ly
i - — 1
| TT— —
e L )
—— s ==Patticipant==
==Participant== ==ZervicePoint=> Solicitation Manager
Solicitation Owner Agency i s _ . ==ServicePoint Provisioning== response
' sERarleehnliy ==ZervicePoirt== =zolictation
A service contract is the specification of the
agreement between providers and consumers of <<components= =
a service as to what information, products, Solicitation

Management Service

assets, value and obligations will flow between
them. It specifies the service without regard for
realization, capabilities or implementation.

ad
*
<

> .
Model Solutions
. Where Business Meets Technology
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SoaML: Platform Independent Models

g ==ServiceContract== faiss
e Solicitation M, nt Servi T~ . . . .
i s s s T = A service contract is the specification of the agreement
y E between providers and consumers of a service as to
| <<Servicelntertace>> e what information, products, assets, value and obligations
icitati : Solicitation 0 . e . -
N rkoh il T will flow between them. It specifies the service without
~= / N regard for realization, capabilities or implementation. It is
— A )
~ 7’5 _ o modeled as a UML collaboration.
i S — - \
5
/
\
/
\type . . , .
type / \ A service interface defines the interface and
i,’f (\ responsibilities required for a participant to play
Interface 3]\ . . .
/ +publishSolicitation request : Publizh Solicitation ) : Publish Solicitation Response A a r0|e In a service ContraCt' It IS the means for
+getSolicitsti st - Get Solicitation ) : Solicitati i ] i i
fj +ganc?aigolic|:ﬁgt(iorﬁ?$:quest: Caonlgel Slzﬁc)itati;nlcs: S{%ﬁcﬂaﬁon B \ SpeCIfylng hOW a partICIpant IS to InteraCt tO
+updateSolicitation] request : Update Solicitation ) Solicitation 1 1 H
) ey — i provide or consume a service according to the
/ . = 5 ! contract. It is modeled as a UML class.
i ==Servicelnterface==
<<Servicelntrfac:e>>
=~ A — Hazalll <cernLmeration== B i <<Eriity== 2] trom T =
) : Nﬂﬂﬁ.c.ﬂtlf" Interface = ® SolicitationStatus | . < <Property==+solictetion id - String [ {readOnly/siD} fssolictation reponse R“W"“_ __[prespanse Ve":;, )
+notify response received( notification : Response Natification ) OREN 7 ) 0 0. |oProperty=>sresponse id . String [1readtnly jsiD} o+ 1. name - String [1]
+natify solicitation closed( solicitation : Solicitation ) : String e o (TG sions | Saktsan et ) | sokctton s scheclulsCortract : String [
+Cancel 1
1 -
+Current Status + solicitation |1
+ specification 1
S +proposal [1
Linettem L ine tem e Proposal Small and Disadvantaged Business
e
==?numﬁ-rahl?[r;;=e =
FIRM FIX PRICE — - R T EEY
. %ﬁ)ﬂé;ﬂ_ga;%mlm _Requenfnr Quote ‘Woman and Minority Owned Business | :y;;:nﬁ : double
The Information model (not part of T
Of SOaML) SpeCifieS the data Request for Proposal |Womin and Minority Owned Small Business‘
classes used by the services
S Record Not Found
mic %,“sgz Invalid Status Change
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Provisioning for Technology Platforms

==JEE Provisioning==
==Provision==

Java EE Server 1

fruntime ="GlassFish v2.1 Java EE 5"}

==JEE "YWeh Service==
: Solicitation Management Service

==Entity Override==
: Response

==Entity Cwerride==
: Solicitation

==EervicePoint==
==ServicePoint Provisioning==

rezponse
[usedinterfaceAddress

==5ervicePoint==
solicitation

==JEE Provisioning==
Java EE Server 2
{runtime ="JBoss va.0y

==JEE Weh Service==
: Solicitation Owner Agency

A components can be
deployed on a specific
physical tier. A tier is
modeled as a UML node.

Uun.

microsystems

Service connections
across tiers are modeled
as UML assembly
dependencies.

File Edit Navigate Search Project MagicDraw Run XSD Window Help

ALY R R
=8

2 i [

1% Pack 52 T2 Hiera| % Navi

B%|e~
Ief + SolicitationManagement 19374 [h
= SolicitatiorManagerentService
55 user src
[ org.modeldriven . examples.in
=8 org.modeldriven examples.se
m SolicitationManagementSe
[1] salicitationRepositary. jave
4 cartridge.src
2 gen.src
B JRE System Library [eclipse]
=i Referenced Libraries
= build
(= cartridge. lib
&b
[ERERE:]]
[S) Informationiodel, xsd
8] Messaginghodel.xsd
3 salicitationianagementseryi
22 SolicitationanagementSeryi
2 SolicitationManagermentServ
&b build properties
31 build sl
= £ SolicitationOwner Agency
i user src
4% cartridge src
4 gen.src
il JRE System Library [eclipse]
=, Referenced Libraries
2 build
& cartridge. b
(=}
(& wsdll
[ad build. properties
151 build sl

BEHG @O Ao 5 (& ma |
[1] SolicitationManagementService. java [8) nformationModelysd 52 =08
minCocurs="1" maxGocurs="1" /> ~
</ x3d: secuencer
</ xod:complexTyper
<xsdisimpleType name="SolicitationStatus"s
<xadirestriction hase="zsd:string™>
<xsdienumeration value="OPENT /3
sxsdienumeration value OSED" /> M
<xsdienumeration value NCELLED" />
</xsd:restriction>
</ xsd:simpleTypes
<xadicomplexType nawe= "WomenAndMinorityOwnedBusiness Part™s
<xsd:sequence />
</ xadicomplexTypes
<xsd:complexType name= "WomanAndMinorityOwnedBusiness s
<x=d: sequEnce>
<xsd:zlement neme= by 115 Part™
type="InformationModelZ :h Azl % 11B : Partn

minfccurs="0" maxOocurs="1" />
<x3dielement newe="SmallBusinessPart™ type="InformationModelZ:SmallBusiness
minOoours="o" maxOoocurs="i" />
SmallAndDissdvant agedBusinessPart”
11AndDisadvant agedB

<xsdielement name=
type="InformationModel2:
minOoours="1" maxOocurs="i" />
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