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Service

m Component exporting operations accessible via a network

)
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Service Example

m " Retrieve the current song listened by a Deezer user '
XML getCurrentSong ( String user)

http://api.deezer.com
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Operation Call Example
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Operation Call Example
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Services' Coordination

m Application synchronizing ordered calls to services' operations
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Services' Coordination Implementation

m Implemented as a Workflow ( WF )
m Activity
Calls a service operation
m Control Flow Operator

Specify order among activities

Activity
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Activity

Sequence

Parallel
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Service ‘04'

v v
P[Activity] [Activity]
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Services' Coordination Example

Status Updater

s - DEEZER

Write  (O-
Update Update
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Services Taxonomy ( Overview )
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Interest

History

m Evolution of Software Paradigms

10 to 15 years

Innovation iConvention

Growth

Maturity :

Time

[ Racoon,1997 |

1980

1990

2000

2005

2010
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L

Popular Models for Developing and
Integrating Software - 1970s to Now

< small ] scale [ Targe
Systems of
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1990s |
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Web Service

m Provides a standard means of
interoperating between applications running
on different platforms

m Exposes an API described in a machine-
processable format ( WSDL)

m Other systems interact with it using SOAP
messages that are conveyed using HTTP and
other web-based technologies
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C/S: Low Level Primitives

- Interaction protocol
- Message packaging (marshalling)

Client

s pECTE

- Interaction protocol
- Message unpackaging
(unmarshalling)

| response |

<€

I>
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C/S: Middleware RPC

a2 |

Client
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Web Service Protocol Stack

m Set of standards addressing interoperability aspects

Basic
Standards

[ oveowamoconaws [
[ ommesmion-spriaws || P
[ Transactions |
[ coornaton || 4270
[comenJ o

Discovery

Description

Message

Transport

Used for managing
Service state
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Simple Object Access Protocol ( SOAP)

m Messaging Framework for passing data back and forth
between disparate systems

m Message structure:

Envelop defines what is in the message and how to process it

Header defines a set of encoding rules for expressing instances
of application-defined data types

Body defines conventions for representing RMI calls and
responses

SOAP envelope

SOAP header

header block

SOAP bod
‘ | body block \
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SOAP Message Example

<?xml version='1.0' 2>

<env:Envelope xmlns:env="http://www.w3.0rg/2002/06/soap-envelope" >

<env:Header>

<t:transactionID
xmlns:t="http://intermediary.example.com/procurement"
env:role="http://www.w3.0rg/2002/06/soap-envelope/role/next"
env:mustUnderstand="true" >
57539

</t:transactionID>

</env:Header>

<env:Body>

env:encodingStyle="http://www.w3.0rg/2002/06/soap-encoding"
xmlns:m="http://example.com/procurement">
<m:productItem>
<name>ACME Softener</name>
</m:productItem>
<m:quantity>
35
</m:quantity>
</m:orderGoods>
</env:Body>

<m:orderGoods ////

11— Envelope
Header
N
™~~~
Blocks
//////
Body

</env:Envelope>
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Web Service Description Language ( WSDL.)

m XML document that describes the mechanics for interacting with a particular service
= what a service does
> i.e., the operations the service provides
= where it resides
> i.e., details of the protocol and the specific URL
= how to invoke it

> i.e., details of the data formats and protocols necessary to access the service’s
operations

22



WSDL Structure
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Web Service Architecture

lookup

interact
"fer-acr

24



Example of Web Services Interaction

Each message part is defined
by some type, either custom
defined or XSD provided

part

Message

Client #A

custom defined

t
XSD bui

Input and output messages form an operation.
A set of operations forms a port type

A port exposes the service
using a specific binding

Port #1
SOAP/HTTP request message

—_—

HTTP GET request message
Client #B

SOAP/HTTP response message \‘@_

Java

Service . .
implementation

—

HTTP response message M

Port #2

\

A service is a collection of
related endpoints (ports)
that the client wishes to invoke

A binding specifies how the
operations are invoked using
a specific protocol, e.g., SOAP
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Stateless Service

i >

Per call scenario

Method Call 1

WCF Instance 1

Response to

CLIEN method call 1

Method Call 2

WCF
V===, | A
Response to
method call 2

Server on which
WCF services is
hosted

2 different
instances of WCF
objects are
created for every
method call from
WCF Client
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Stateful Service (i)

WCF

CLIENT

'

Per session scenario

Methed Call 1

Response to
method call 1

Method Call 2

Response to
method call 2

Server on which WCF
service is hosted

One instance of WCF
service will be running
for a session of WCF

client
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Stateful Service (ii

WCF request from client! ,

Response to client]

WCF request from client2

Only one instance of
WCF service will be
created for ol WCF
client,
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RESTful Service

m Service that conform to the REST architecture style

m Offers a simple, interoperable, and flexible way for developing Web applications

ehY s flickr  Google

SOAP : 15%

REST : 85%

> www.orelllynet.comy/pub/wig/3005
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REST (i)

m Stands for Representational State Transfer

m Architecture style defined by Roy T. Fielding in his PhD thesis
m Describes the architecture of the Web

m Specifies how Web standards are supposed to be used (HTTF, URIs and data formats)

m Principles
m Every resource has an ID
m Use standard HTTP operations for interacting with resources
m Resources have multiple representations

Communications is stateless



REST (i)

m REST is not:

m A protocol
= A standard

m A replacement for Web services (i.e. SOAP)

m Note:
m Using HTTP without following the REST principle is equal of abusing HTTP
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Resource

m Key abstraction of information, data and operations

m Everything object (or "thing") in a system can be a resource

m Each resource is addressable via a URI (Uniform Resource Identifier)
m Extensible naming schema
m Works pretty well on global scale and is understood by practically everybody
m Can be human-readable

http://example.com/orders/2007/11
http://example.com/products?color=green
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URI Schema

m Defines a set of rules for identifying a resource

m Examples

HTTP

http://espinosa-oviedo.com

MAIL

mailto : javier.espinosa@imag.fr

GEO
geo : 48.890172, 2.249922

Spotify

spotify : user:javieraespinosa

Skype

skype :javiera.espinosa

LastEFM

lastfm : //user/javieraespinosa
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URL Schema

m URL Schema
m Identifies and provides means for locating a resource

scheme :// host [: port] path [? query] [ # fragment ]
e.g. http :// www.facebook.com : 80 /javiera.espinosa ? sk=info

Allowed characters Reserved characters
0...9 Digit /' ? # [ ] @
A...Z Alphabet IS & “ () >+, ; =

- ... ~ ASCII symbols



Interacting with Resources (1)

m All resources supports the same API (i.e. HTTP operations)

m Each operation has a specific purpose and meaning

'Method iDescription Safe Idempotent
GET Requests a specific representation of a resource Yes  Yes
PUT Create or update a resource with the supplied representation No Yes
DELETE | Deletes the specified resource No Yes
POST Submits data to be processed by the identified resource No No

m Note: The actual semantics of POST are defined by the server




Interacting with Resources (1)

m HTTP Codes

Status Range Description Examples

100 Informational 100 Continue

!200 Successful 200 OK

201 Created

202 Accepted

300 Redirection 301 Moved Permanently
304 Not Modified

‘400 Client error 401 Unauthorized

402 Payment Required

404 Not Found

’405 Method Not Allowed

500 Server error 500 Internal Server Error
’ 501 Not Implemented
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Interacting with Resources ( ii)

m Example

/orders

GET - list all orders

PUT - unused

POST - add a new order
DELETE - unused

Jorders/id}

«interface»
Resource

GET - get order details
PUT - update order
POST - add item
DELETE - cancel order

/customers

GET
PUT
POST
DELETE

GET - list all customers
PUT - unused

POST - add new customer
DELETE - unused

/customers/{id}

GET - get customer details
PUT - update customer
POST - unused

DELETE - delete customer

/customers/id}/orders

e A O S

GET - get all orders for customer
PUT - unused

POST - add order

DELETE - cancel all customer orders

39



Interacting with Resources ( iii )

m Get a resource
Customer Restbucks

. m http://restbucks .com/order/1234

40



Interacting with Resources (iv)

m Create/Update a resource

Customer Restbucks

L

A s gox/ 1304 http://restbucks.com/order/1234

ermor
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Interacting with Resources (v )

m Delete a resource

Customer Resthucks

- CTT.

204 No Content

405 Method Not Allowed

503 Service Unawvailable
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Representation of Resources

m A resource referenced by one URI can have different representations
m HTML (for browsers), XML (for application), JSON (for JavaScript)

http://localhost:9999/restapi/books/{id}.xml

http://localhost:9999/restapi/books/{id}.json

http://localhost:9999/restapi/books/{id}.pdf

m [f the client "knows" both the HTTP application protocol and a set of data formats
then it can interact with any RESTful service in the world

43



Stateless Communication

m No client session data stored on the server

m [f there are needs for session-specific data, it should be held and maintained by the
client and transferred to the server with each request as needed

m A service layer that does not have to maintain client sessions is much easier to scale

m |t isolates the client against changes on the server

44



Resource Oriented VS Operation Oriented

Get(URI)

getCustomer()

Put(URI, Resource)

=

updateCustomer(Customer)

Delete(URI)

delete(customerld);

45



REST in a Nutshell

m REST is all about E:Clg;sst(r;;sezurceﬂ

i.e., http://fexample.com/employees/12345
> Resources

> How to manipulate the

resource

> How to represent the

. . Verbs Representations
resource in different ways constrained constrained
ie., GET i.e., XML

46



JSON Data Representation

m Lightweight text format for interchanging structured data
m Based on a complex data model

m Similar to XML

m Fundamental Concepts
m Object : unordered set of name : value pairs
m Array : ordered set of values

m Value : member of the String, Boolean, Object or Array set

47



array
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class Person {
string name;

int age;

NET object

Serialization

JSON Serializer

-
-

JSON Parser

JSON
Object

‘age ”:42,

"name ”: "John”

49



Books

RESTful

: Web Services
REST in Practice

OREILLY"
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A

Used by final users

™

Examples

Business Oriented
File Synchronization Services

< ﬂ oy ‘

iCloud Dropbox SkyDrive Google Drive




- .
-:' amazon ay
Oriented

Used by a other /‘
applications as building blocks

Examples @

Platform as a Service Virtual Machine Message Queues Storage




Gives read access to a set of

typed collections \

Service interface example
m Set <T> getCollection ()

m Set <T> getCollection ( String collectionName )



facebook

Communication Protocol The client will block until ALL the

Ewitker

Request - Response collection is retrieved




DEEZER

Communication Protocol The client specifies a callback for

Publish — Subscribe (i.e. Push) receiving the data



Data Administration

m Service Interface example

m + Boolean update (T element) _ _ _
Offers operations for manipulating

Bool ' t (T el t - 1
= +Boolean insert (T element) typed collections and their elements

m + Boolean delete (T element)



Data Processing

m Service Interface example
m Real count (Set <T> collection)
m Boolean contains (Set <T> collection, T element )
m Set <T> filter ( Set <T> collection, String condition )

m Set < Set <T> > groupBy ( Set <T> collection, String condition )

Provides a set of operations for
(—- querying (and processing) data

LINQ

AV

Microsoft®

NET




Evaluates query expressions and

/ return their results

Data Querying

m Service Interface example

m Set <T> evaluate ( String queryExpression )

YQL expression example
select * from flickr.photos.search where text = “San Francisco” Y‘l



