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Introduction

Goals

integration requirements: data structure, messages, operations
the REST principles: promote scalability

the WS standards: abstract implementation heterogeneity

>

>

>

> how some service standards violate REST principles

» how some service scenarios require additional standards
»

freedom from choice vs. freedom of choice
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Introduction

How to participate

v

Listen, take notes, ask questions

v

Read the material, think about it, correct me

v

Reading material, on Blackboard
» Erenkrantz et al.: Web architectures (Sect.1-5)
Gottschalk et al.: Web services
» Pautasso et al.. REST vs WSDL
» Fielding and Taylor: the REST style

v

v

Exercise: service mashup, next week
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From data to service

Data on the Web We

HTML: Web documents

CSS: reusable layouts

XML: arbitrary Web data
XSD/DTD: XML schemas
XQuery/Xpath: accessing XML data
XSLT: transforming XML data

vV v v v Vv Y
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From data to service

xO

Services on the Web

» Reuse data, reuse functionality, reuse services
» Screen-scraping, custom protocols, Web services
» Service: software component at network-accessible endpoint

» Web service: service accessible using common Web standards

» "Big" services: SOAP, WSDL, UDDI
» “Light" services: REST, HTTP, JSON

Mashups: Google maps, Facebook widgets

v
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From data to service

Software as a Service

The "Killer Apps” of the New Millennium
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From data to service

Software as a Service

What Makes Them Interesting To Me

* The Internet, not the PC, is their platform

« Built on top of open source, but not
themselves open source

« Services, not packaged applications

« Exploring how to become platform players
via web services APIs

« Data aggregators, not just software

» Network effects from user contributions key
to market dominance

* The most successful are “semantic learning
systems”, leveraging implicit metadata
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From data to service

Service-oriented architecture

SERVICE
DESCRIPTION

SERVICE
REGISTRY

FIND PUBLISH
WSDL + UDDI WSDL + UDDI

SERVICE SERVICE

PROVIDER

REQUESTER

BIND

SERVICE
DESCRIPTION
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From data to service

Service-oriented architecture

Abstract implementation heterogeneity
Abstract platform heterogeneity
No shared objects (no shared state)

Standardise data structure and message protocol

vV v v v Y

(Standardise service description and discovery)
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REST and friends

REST: Representational State Transfer

Architectural style: servers, clients, proxies, caches

Web: set of hyperlinked resources

Resources: items identified by URIs

Accessing resources: returns some representation (eg. HTML)
» Representation puts client in some state
» Traversing hyperlinks: accessing another resource
» Traversing hyperlinks changes client’s state

Web application: state machine

> states: resource representations
» transitions: hyperlink traversal

v

v

Captures success of the Web, guides its evolution
Many Web services are RESTful (by design or not)

v

[Singh and Huhns, Service-Oriented Computing, 2005] k
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REST and friends

Why is state a bottleneck for load-balancing?

Imagine shopping at Albert Heijn: don't carry your shopping
cart around, and check-out only at your personal cash point

be
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REST and friends

REST principles

Information abstracted into resources, identified by URIs
Resource representation: bytes and representation metadata
All interactions are context-free

Only few primitive operations

vV v v v Y

Caching through idempotent operations and metadata
(independent of resources)

v

Intermediaries are encouraged

be
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REST and friends

REST and AJAX

» Asynchronous resource acquisition, client-side javascript
» Content is interpreted by client, moves computation to client
» REST reduces server-side state load

» AJAX reduces server-side computational load

be
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REST and friends

Operations in REST

HTTP CRUD
GET CREATE
POST —— READ
PUT UPDATE
DELETE DELETE

be
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WSDL and friends

Web service standards

vV V. v vV V. VY

message transfer (SOAP, HTTP)
data structure (XML, XSD)
interface description (WSDL /text)
service discovery (UDDI/hyperlinks)
security (HTTPS/WS-Security)
reliability (WS-Reliability)
transactions (WS-Transactions)

ke
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WSDL and friends

Web service standards
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WSDL and friends

WSDL services

Web Service Definition Language

Message: XML Schema data structure
Operation: pattern of input/output messages
Interface (portType): set of operations

Binding: interface with network protocol
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Service: binding at concrete endpoint (port)

be
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WSDL and friends

Invoking Web services

SOAP/HTTP

_service

—

client |
) stub |
client
(Ruby)
[
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WSDL and friends

How SOAP violates REST

» Uses mostly POST operations, with operation semantics in
message payload: intermediaries cannot cache without
knowing receiver's operation semantics

» Wraps SOAP envelope inside HTTP bodies, SOAP metadata
not exposed as HTTP metadata

be
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WSDL and friends

Summary

integration requirements: data structure, messages, operations
the REST principles: promote scalability

the WS standards: abstract implementation heterogeneity

>

>

>

> how some service standards violate REST principles

» how some service scenarios require additional standards
»

freedom from choice vs. freedom of choice

be
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