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The context for SOA



A bit of history

O Enterprise computing has evolved along many dlrectlons In
the last decade:

=] Data centers
! |slands of information
=] Scale up vs. scale out
=!I Networking and distribution
! Internet and WWW
=| Middleware
*| RPC vs messaging
=l Programming languages
O This is an evolutionary process with many changes and many
aspects to it but with common themes:

=| Making enterprise IT more cost efficient and manageable
=| Making systems faster, more robust, more flexible
0 We are in the middle of the evolution E
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An e-commerce platform
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What is enterprise architecture?

Enterprise Architecturas the practice of applying a comprehensive
and rigorous method for describing a current and/or future
structure and behavior for an organization's processes,
Information systems, personnel and organizational sub-units,
so that they align with the organization's core goals and
strategic direction. Although often associated strictly with
Information technology, it relates more broadly to the practice
of business optimization in that it addresses business
architecture, performance management, organizational
structure and process architecture as well.

Wikipedia (http://en.wikipedia.org/wiki/Enterprise_architecture)
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Enterprise architecture at Credit Suisse
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Enterprise Application Integration (EAI)

Enterprise Application Integration (EAIls defined as the uses of
software and computer systems architectural principles to
Integrate a set of enterprise computer applications.

Wikipedia (http://en.wikipedia.org/wiki/
Enterprise_application_integration)
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Integration Infrastructure - Credit Suisse
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Many trends but one direction

0! There are emerging patterns that can be |dent|f|ed
from the marketing chaos:

=l _Loose coupling

»I Messaging (instead of RPC)

»| Software encapsulation at a larger scale (service)
=INeed for governance

= Relilance on more complex infrastructures

O These elements are emphasized in different ways as
technology evolves.
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Cloud computing

Service-Oriented Architecture

A completely service-oriented model

User

e

(=T

/ Services can be used and aoomed through any device that hooks up to the web

Exr : E.g. Integrating with %
lfm,,,:,,)_ Platform as a Service . o -

X o

E 9. Route optimbzer software that uses

Software as a Service .0y to generate quickest routes

T

001000010

E 9. Addressing data, geodata or personal

Data as @ Service . erhops o lst of thent information)

Mashup

Recurring ongoing cost

S E.g. Using Google Maps
APL as front-enxd

<Y
! Maintained
~_in cloud

©Gustavo Alonso, Dept. of Computer Science, ETH ZYrich.

11



Imposing some order

O For many years, enterprise computing was very confusing:
=] Many products
= Many platforms
=l Incompatibilities
=| Many different approaches
| Field was not yet mature

O Service orientation is the first attempt at bringing some order
=| Borrowing concepts from software engineering
=| Making services the unit of discourse
»| Understanding architectures
»| Understanding the key concepts
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SOA metamodel
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What is SOA

0 SOA = Services Oriented Architecture

=! Services= another name for large scale components
wrapped behind a standard interface (Web services
although not only)

=l Architecture = SOA is intended as a way to build
applications and follows on previous ideas such as
software bus, IT backbone, or enterprise bus

O The part that it is not in the name

=! Loosely-coupled= the services are independent of each
other, heterogeneous, distributed

=] Message based= interaction is through message
exchanges rather than through direct calls (unlike Web
services, CORBA, RPC, etc.)
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The novelty behind SOA

0 The concept of SOA is not new:
»| Message oriented middleware
=l Message brokers
=| Event based architectures

O0r The current context is different
*| Emergence of standard interfaces (Web services)
= Emphasis on simplifying development (automatic)

= Use of complex underlying infrastructure (containers,
middleware stacks, etc.)

0! Interest in SOA arises from a number of reasons:
=| Basic technology in place
*| More clear understanding of distributed applications
*| The key problem is integration not programming
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Automatic Software Generation

_____________________________________

7 Programmer domain

_________________________________________________________________

_____________________________

System domain

______________________________________________________________________
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System Integration

0! SOA iIs not an abstract idea, it Is a response to
=! Very well defined needs in enterprise computing
=| Changes in technology (cluster, networking, distribution)
=| The Internet
=] Business-to-Business integration
«| Enterprise Computing coming of age
»| Large scale distributed information systems

0! To understand SOA, the key Is to understand the underlying
problems, not just the technology involved in solving them
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Automatic Plumbing Generation

0! The promise of SOA is to facilitate integration by

=! Letting the system automatically decide on integration
decisions

¥ protocols to use
¥intermediate processing needed
¥routing and distribution

¥ data transformations

»| Enforcing standards for defining and operating with
services

=| Enforcing the use of service interfaces
0! Related to this, there are many additional opportunities:
=| Languages for orchestration and composition
»| Reasoning about compositions
=! Integration by non-experts (IBMOs situational integration)
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Faclilitate integration

00! In the medium term, service
orientation will solve the
problem of connectivity at
the syntax level
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Example of easier integration

0 WS Invocation Framework
=l Use WSDL to describe a service

=l Use WSIF to let the system decide what to do when the
service Is invoked:

¥ If the call is to a local EJB then do nothing
¥ If the call is to a remote EJB then use RMI
¥ If the call is to a queue then use JMS

¥If the call Is to a remote Web service then use SOAP and
XML

= There Is a single interface description, the system decides
on the binding

| This type of functionality is at the core of the notion of
Service Oriented Architecture
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WS standards
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Separation of concerns
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The software engineering aspects of
SOA



SOA Is HAD

0! HAD is an old concept in distributed information systems
=l H = Heterogeneous
=l A = Autonomous
=! D = Distributed

O HAD is
*| The essence of and the reason for SOA
»| The problem SOA tries to solve

0 HAD is where the OO paradigm has failed
=l CORBA
=| Object Oriented Databases
=l Reuse

©Gustavo Alonso, Dept. of Computer Science, ETH ZYrich. 26



No HAD in OO: OO Detourse.e cook ecoor os)

Swiss Federal Institute of Technology Zurich

0! Reuse ProblemObjects ignore the environment where the
live
»| Real objects in different systems are autonomous
»| Real objects in different systems are heterogeneous
0 Distribution Problem: Abstracting away the problemOs essence

=| Tight coupling (language, interaction, development,
operation)

0! Database Problem impedance mismatch
| Still present with XML, messages, and events

0 Modeling Problem: from OO models to software systems
=| Objects are too low level to model real HAD systems

©Gustavo Alonso, Dept. of Computer Science, ETH ZYrich. 27



Services not components

O The two sides:
| Integration is based on services
*| Programming is based on objects and components

0! There are similarities in theory, in practice they are very
different

=] Services are not object oriented

=] Services have document based interfaces

=] Services have a behavioral contract with their consumers
=] Services are reusable by definition

=] Services are (should be) loosely coupled

=] Services are autonomous

=] Services have (very) explicit boundaries

©Gustavo Alonso, Dept. of Computer Science, ETH ZYrich. 28



Compiler based Middleware based Container + middleware
Object/method interfaces Component interfaces Service interfaces
Behavior explicit in object Behavior in composition Behavior in code, container
Program is closed world Program is open world and composition
Programming language Middleware + plumbing Autonomic, large scale

Component Models - Middleware

Programming languages
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Services: integration not programming

0! The key issue in enterprise computing today is integration
=] Services are the best way to approach integration known

Swiss Federal Institute of Technology Zurich

so far
Implementation Phase
Point-to-point toosellyd g?l'able' bl ‘(aomp%slable, Enterprise
Integration oup'e . Sy SOA
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Services  Develop pmetamodel o€ . Dynamic Enterprise
Create a Oriented Semantic -
Heterogeneous ment . Service
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What SOA Is about

11 Conventional software engineering cannot address:

=! Non-functional properties of complex distributed
systems: performance, reliability, security, E

=] Large scale composition
= Document and message based interaction
! Distributed systems architecture
*| Run time properties and contracts
=| Protocols, data formats

*| Reusability

SOA and web services bring to the
fore the dependencies of existing
programming languages on (single
CPU) hardware concepts
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Two contemporary examples

Swi

XML Asynchronous Data Streams
*| Programming language ! Procedural control flow
variables =| Event based control flow
=] Semi-structured
Documents =] Language based
distribution
»| Procedural interfaces | Platform based
= Document based distribution
Interfaces =| Behavioral interfaces

=| Behavioral interfaces
=] Sequential programs

= Variable assignment =! Highly parallel and
*| Declarative gueries concurrent
O Impedance mismatch 0 Model mismatch
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Services = run time Software Engineering

0! A Service contractinvolves
the interface, the Service
Level agreement and QoS

Service contracts are not the

O Contracts are key to be able SELE, GRmple e [plis-
to develop, debug, optimize and p_ost-condltlons o_f
and maintain systems conventional programming
developed as a combination languages
of services

They are an additional software
layer in charge of the dynamic

Or The management of the aspects of using services

Information about services,
and the engineering of
systems based on services
leads to the notion of SOA
Governance
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SOA Governance

Service Lifecycle and SOA Roles Service-Architect/-

Designer
[Business Architectj

Architecture

Service Review
(Intelface) Service
Design Implemen-

tati

Business
Process
Design

SOA Registry/
Repository

Service-
Operation

( Tester j
[8usiness Championj
( Administrator ]
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SOA governance

SOA governance introduces different aspects to standard
software engineering concepts:

0! Service definition (the scope, interface, and boundaries of a
service)

0 Service deployment lifecycle (the lifecycle stages)
O Service versioning (including compatibility)

0! Service migration (deprecation and sunsetting)

O Service registries (dependencies)

O Service message model (canonical data models)
O Service monitoring (problem determination)

0! Service ownership (corporate organization)
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SOA metamodel
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Service definition

0! The biggest challenge by service definition is to identify
service boundaries:

=] Services are seen as having well defined, clear boundaries
=l In practice, not that easy
=l What Is a service?

¥ Functionality vs data
=] Data cohesion

¥ services that use common data are difficult to separate

0! Boundaries make sense at the business level not at the
Implementation level:

=! A single database can expose many services but it remains
a single database
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Coupling

O Tighter coupling tends to cost more over time:
=] Synchronization
=| Coordinated deployment and deployment; updates
= Combinatorial explosion in dependencies
=] Services are not independent (boundaries)
=| Coupling implies more expensive testing

0! Looser coupling requires greater investment up front:
=| More design work

¥ Generality

¥ Message model
=| More implementation work

¥MQueues
¥ Message management
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Life cycle

0! Services are autonomous entities used by other services
! Individual maintenance is not enough
=| Coordination across entities
= Dependency management

O Service versioning

= Necessary to maintain compatibility across dependencies
(otherwise all connected services need to be upgraded
simultaneously)

0! Service migration

=!| Eventually all consumer services need to be migrated to
the newest version

=] Cascading dependencies
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Registries for control and information

O The service registry serves as the name and directory server
for services and related information

=l Versions available
=] Services and providers
= Consumer and dependencies (less common)

0! UDDI specification quite useful for this purpose

=l Technical information
=l Documentation
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SOA development

a4 Y
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Message model

O Services are asynchronous and communicate through
messages:

»| What if each service defines its own messages
=l \What about formats and conventions

0! A message model acts as a standard determining
*| The formats and conventions for messages
=l May standardize messages as documents
=| Published as canonical model
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Monitoring

Swiss Fe

0! Processes and service composition involve the invocation of
many remote services

= What happens if the service is not there
¥ Exception, failure, error?

=l Services are autonomous
¥ Queues help
¥ Eventual manual intervention

=| How to fix the problem?
¥ Alternative services
¥ Migration

0! Several tools in the market
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Ownership

Swiss Federal

O Arbitrage IS necessary when many consumer services use the
same provider service:

! Priorities

! Life cycle

=l Versioning and migration
»| Load and performance

0! Centralized and distributed solutions
=! Both become complex at large scales
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Conceptual model

Organization
1Has
Business
model
Implement Represent
Owns Business Lse Semantic Owns
> =
process data model
Use/ RepresantComposed Implement Transformed
) g \p /! N
Documents |<——- Services |fe—— Information
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4 e 4
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