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7)

> Supplier of standards-based middleware for reliable
distributed systems

» Transactioning and messaging technology for J2EE and
Web services

> Service provider offering consultancy

» Strategic planning, systems architecture guidance, and
Implementation assistance

» Formed from Hewlett Packard middleware division
> Long history In reliable distributed systems
> More Info at www.arjuna.com

About Arjuna Technologies
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Presentation overview 7)

> Service-oriented architecture overview
> SOA with Web Services
> Quick case study

> Web services reliable messaging
> WS-ReliableMessaging, WS-Reliability

> Web services transactions
> WS-AT, WS-BA, WS-CAF
> Summary
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Why SOA? 7)

Business requirements

> Businesses need to innovate at an ever increasing
pace

> Companies need to respond quickly and reliably to
special requests from customers and to special
offers from suppliers.

> Business processes need customized tweaks for
various situations, customers, suppliers, and
changes In the market place.

> Business processes need to interact automatically,
across organization and enterprise boundaries.
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Why SOA? 7)

IT requirements

» Businesses require agile IT
Infrastructure to enable
fast reaction to business
requirements

> Application functionality
packaged as services can . e verine
more easily be leveraged
for new applications

> Enable the ‘extended
enterprise’
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What 1s SOA? 7)

> Coarse-grained business components
exposed as services

> Few service operations to achieve goal
> Large document-oriented parameters

> Well-defined interfaces and contracts
> Business oriented and technology agnostic

> Applications composed from set of services
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What 1s SOA? 7)

> SOA Is not > SOA Is a set of
> a technology > policies
> a product > practices
> a protocol > frameworks
> a standard > architectural patterns

“By 2008, SOA will be a prevailing software engineering
practice, ending the 40-year domination of monolithic
software architecture (0.7 probability)”

— Gartner
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SOA and Web Services 7)

> SOA does not need Web Services

> Not every Web Service is based on SOA
> But...

> “Through 2008, SOA and Web services will be
Implemented together in more than 75 percent of new
SOA or Web services projects (0.7 probability).”
— Gartner
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Why are Web services better? 7)

> Industry’s first uniting interoperability framework
> Brings together Microsoft and ‘the rest of world’

> Windows (.Net) based clients written in C# can interact
seamlessly with Java services running on IBM, Sun,
Oracle, ... platforms
> An ‘Internet-native’ approach
> Based on Web infrastructure (TCP/IP, DNS, URLS)

> Firewall friendliness
> Default transport protocol is HTTP
> Data is XML-encoded text

» Language and platform independent
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Web services today 7)

> Some useful interoperable applications can
be built using today’s core standards

» SOAP (over HTTP), WSDL, UDDI

> But industrial strength business applications
have additional QoS requirements
> Security
» Guaranteed message delivery
2 Transaction Mmanagement
> ..
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HP Managed Print Services 7)

> Lease-based, managed printing service

> Printers are leased to large organizations

> Charging model includes per-page component
> Deployed today in several large customer sites

> Printer usage statistics sent from customer site to
the service provider’s headguarters

> Requires secure, reliable, inter-organizational
messaging over the public Internet
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Case study analysis 7)

> A successful pragmatic solution achieving:
» Guaranteed message delivery (JMS)
> Strong authentication (x509)
> Encrypted communications (SSL)

> But...
> A proprietary solution with no interoperability

> Requires our middleware everywhere

> To maintain the promise of interoperability we
require SOAP native solutions for higher-level QoS
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The Web services stack 7)

Additional
Capabilities Management Portals

Business
Process Composition/Orchestration
Orchestration
Composable :
Service WS-Security Rellabl'e Transactionality
Messaging
Elements
Messaging Endpoint Identification, Publish/Subscribe
Description XML Schema, WSDL, UDDI, SOAP with Attachments
Invocation XML, SOAP
Transports HTTP, HTTPS,Others WS""
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The Web services stack 7)

Additional
Capabilities Management Portals

Business
Process Composition/Orchestration
Orchestration
Composable :
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What's wrong with SOAP/HTTP? 7)

> HTTP does not provide message delivery
guarantees

> F5 won't cut it for Web services

> HTTP 200 response only tells us that the message reached the
Web server

> What about one-way messages?

> Lack of response doesn’t tell us whether the failure was
before or after the inbound message was processed

> Could add reliability protocol to the application

» Sequence numbers, retransmission, duplicate removal
etc.

> Adds lots of complexity and opportunity for error
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What about SOAP/JMS? 7

Several toolkits offer direct support for SOAP/IMS,
e.g., Apache Axis, webMethods’ Glue

The client-side stack publishes the SOAP envelope
as a JMS Message

JMS listener receives message and invokes service

Ve

Client We_b
Service
| SOAP | ( SOAP |
_ platform | JIMS Text Msg | platform
IMS SOAP Msg IMS

| - |
| IMS Bus |
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7)

> Tunnelling approach to guaranteed message delivery for
Web services has limitations
> Requires common infrastructure platform - no interoperability
> Reliability is tied to a particular transport
> Difficult to compose reliability with other infrastructure services

> Web services win by vendor, language and transport
Independence

> Solution is to add reliable messaging extensions to SOAP
> Transport independent solution
> Allows mixed transport paths with end-to-end reliability
» Composable with other WS infrastructure services

The need for SOAP-native solutions
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WS reliable messaging 7)

> Goal Is to provide guaranteed delivery, duplicate
removal, and ordering using a native SOAP
approach

> End-to-end reliability of arbitrary transports

> Two very similar (but incompatible) specifications
> WS-Reliability
> Fujitsu, Hewlett-Packard, Hitachi, NEC Corporation, Novell,

Oracle, SeeBeyond, Sun Microsystems, ...
> OASIS standard

> WS-ReliableMessaging
> IBM, BEA, Microsoft, TIBCO

> ‘Reloaded’ version released February 2005
> OASIS WS-RX technical committee formed May 2005
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WS-RM model 7)

Initial Sender Ultimate Receiver

Application Application
source Destination

Ssend Creliver

FM Source EM Destination

- Fecajve
Transmit Acknowledge
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WS-RM principles 7)

> Messages have a unique id
> sequence id — globally unigue id for a group of messages

> message id — identifies a particular message in a
sequence

> All messages are part of a sequence

> Sender can periodically request ack

> Recelver responds with list of messages received
> Sender can re-transmit any messages not received

> Recelver can automatically send ack
> Efficient header-based approach

> Acks and ack requests are part of the header
> (apart from sequence creation & termination)
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7)

WS-RM delivery semantics

> Four delivery models known as assurances

> AtMostOnce
> The messages in the sequence will be delivered to the application
without duplication.
> AtlLeastOnce
> The messages in the sequence are assured to be delivered to the
application at least once.
> ExactlyOnce

> The messages in the sequence are assured to be delivered exactly
once. Equal to AtMostOnce and AtLeastOnce.

2> InOrder

> The messages in the sequence are assured to be delivered to the
application in the order they were sent.
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Example WS-RM flow

Sender

A 4

— (sequenceid = 1, message id = 1)

— (sequence id = 1, message id = 2) X

. (sequence id = 1, message id = 3, last message)

1
«

Acknowledge messages 1 & 3

— Resend (sequence id = 1, message id = 2, request ack) —

< Acknowledge messages 1 - 3 ]

2 December, 2005
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Example WS-RM messages 75'

First message

<soapenv: Envel ope>
<soapenv: Header >
<wsa: Messagel D> ... </wsa: Messagel D>
<wsa: To> ... </wsa: To>
<wsa: Action> ... </wsa: Action>
<wsa: Frone ... </wsa: Fronp
<Wsr m Sequence soapenv: nust Under st and="1">
<wsrm ldentifier>
http://arjuna. con gui d/ 12345
</wsrm | dentifier>
<wsr m MessageNunber >1</ wsr m MessageNunber >
</wsrm Sequence>
</ soapenv: Header >
<soapenv: Body> ... </soapenv: Body>
</ soapenv: Envel ope>
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Example WS-RM messages 75'

Last message in a sequence

<soapenv: Envel ope>
<soapenv: Header >
<wsa: Messagel D> ... </wsa: Messagel D>
<wsa: To> ... </wsa: To>
<wsa: Action> ... </wsa: Action>
<wsa: Frone ... </wsa: Fronp
<Wsr m Sequence soapenv: nust Under st and="1">
<wsrm ldentifier>
http://arjuna. con gui d/ 12345
</wsrm | dentifier>
<wsr m MessageNunber >3</ wsr m MessageNunber >
<wsr m Last Message/ >
</wsrm Sequence>
</ soapenv: Header >
<soapenv: Body> ... </soapenv: Body>
</ soapenv: Envel ope>
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Example WS-RM messages 75'

Sequence acknowledgement

<soapenv: Envel ope>
<soapenv: Header >
<wsa: Messagel D> ... </wsa: Messagel D>
<wsa: To> ... </wsa: To>
<wsa: Action> ... </wsa: Action>
<wsa: Frone ... </wsa: Fronp
<wsr m SequenceAcknow edgenent >
<wsrm ldentifier>
http://arjuna. con gui d/ 12345
</wsrm | dentifier>
<wsr m Acknowl edgenent Range Lower="1" Upper="1"/>
<wsr m Acknowl edgenent Range Lower="3" Upper="3"/>
</ wsr m SequenceAcknow edgenent >
</ soapenv: Header >
<soapenv: Body> ... </soapenv: Body>
</ soapenv: Envel ope>
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Example WS-RM messages 75'

Final sequence acknowledgement

<soapenv: Envel ope>
<soapenv: Header >
<wsa: Messagel D> ... </wsa: Messagel D>
<wsa: To> ... </wsa: To>
<wsa: Action> ... </wsa: Action>
<wsa: Frone ... </wsa: Fronp
<wsr m SequenceAcknow edgenent >
<wsrm ldentifier>
http://arjuna. coni gui d/ 12345
</wsrm | dentifier>
<wsr m Acknowl edgenent Range Lower="1" Upper=*3"/>
</wsrm SequenceAcknow edgenent >
</ soapenv: Header >
<soapenv: Body> ... </soapenv:Body> (response body)
</ soapenv: Envel ope>
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Example WS-RM messages 75'

Requesting acknowledgement

<soapenv: Envel ope>
<soapenv: Header >
< ..L>
<wsr m AckRequest ed>
<wsrm ldentifier>
http://arjuna. conl gui d/ 12345
</wsrmldentifier>
<wsr m MessageNunber > 3 </ wsrm MessageNunber> (optional)
</wsrm AckRequest ed>
</ soapenv: Header >
<soapenv: Body> ... </soapenv: Body>
</ soapenv: Envel ope>
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The need for transactions 7)

> Traditional (atomic) transactions provide a scoping
mechanism to achieve “all or nothing” semantics
for a set of “resource manager” updates

> E.g., pull message from queue, update DB, publish
message to queue

> Atomic transactions ensure that:

> Resources are protected from concurrent access
> Isolation provided through locking

> System state remains consistent even in the event of
failures
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Transactions In Web services 7)

> Web services as integration platform

» Services wrapping legacy business logic (CICS,
CORBA, DCOM, ...)

» Services built with new code (J2EE, .Net, ...)

> Requirement for transactions spanning these
diverse services

> Web services as B2B platform

> Loosely coupled systems, long duration
Interactions, multiple domains of control, ...

> Traditional transaction models aren’t appropriate
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WS transaction approaches 7)

> Several attempts at new standards

» Business Transaction Protocol (BTP)

> WS-Coordination/WS-AtomicTransaction/WS-
BusinessActivity
> BEA, Microsoft, IBM, IONA, Arjuna, ...
> OASIS technical committee formed October 2005

> WS-Composite Application Framework
»Oracle, Sun, Fujitsu, IONA, Arjuna, ...

> WS-Context, WS-CoordinationFramework & WS-
TransactionManagement

> Currently in OASIS
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WS-C/AT/BA 7)

> WS-Coordination is a generic coordination protocol
> Management of coordination contexts
> Allows participants to register with a coordinator
> Coordinator and participants exchange messages to complete the
activity
> Extended by WS-AT and WS-BA specifications
> WS-AtomicTransaction
> Traditional transaction protocol with 2 phase commit
> Designed for short-duration transactions within a single organisation

> WS-BusinessActivity
> Compensation-oriented transaction model

> Designed for longer-running transactions, e.g., inter-organiasation
business transactions

> Removes the requirement to lock resources
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WS-BusinessActivity 7)

2> Relaxed isolation

> Effects of the transaction can be externally visible before
completion

> Compensation used in event of cancellation
> Dynamic participation
> Client controls which child tasks are included in overall
outcome processing
> Participants can choose to leave activity

> Coordinator & participant driven completion

> Participants can report completion status without waiting
for coordinator request
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7)

Summary

> SOA with Web services will become the
prevailing distributed systems approach

> Interoperable Web services can be built
today using base technologies

> Standards for business-critical Web services
are nearly here

> Secure, reliable, transacted Web services
can be a reality today
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P Reliability P Transaction

Specifications

WS-ReliableMessaging
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