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What iIs REST?




REST: An Architectural Style

One of a number of Oarchitectural stylesO
... described by Roy Fielding in his dissertation

... debned via a set of constraints that have to
be met

... architectural principles underlying HTTP,
dePned a posteriori

... with the Web as one particular instance

Seehttp://www.ics.uci.edu/~belding/pubs/dissertation/top.htm

REST: The Web Used Correctly

A system or application architecture

.. that uses HTTP, URI and other Web
standards OcorrectlyO

.. is OonO the Web, not tunneled through it
.. also called OWOAO, OROAO, ORESTful HT




REST: XML without SOAP

Send plain XML (w/o a SOAP Envelope) via
HTTP

... violating the Web as much as WS-*

... preferably use GET to invoke methods
... or tunnel everything through POST

... commonly called OPOXO

Only option 1 Is the right

one
(because Roy said so)




But weOll go with option 2
(and equate ORESTO with
ORESTful HTTP usageO)

and avoid option 3
like the plague




REST Explained
In 5 Easy Steps

1. Give Every OThingO
an ID

http://example.com/customers/1234
http://example.com/orders/2007/10/776654
http://example.com/products/4554

http://example.com/processes/sal-increase-234




2. Link Things To Each
Other

<order self=0  http://example.com/orders/1234 O>
<amount>23</amount>
<product ref=0 http://example.com/products/4554 O />
<customer ref=0 http://example.com/customers/1234 O />
</order>

3. Use Standard
Methods

GET |retrieve information, possibly cache

PUT Update or create with known 1D

POST Create or append sub-resource

DELETE (Logically) remove




4. Allow for Multiple
ORepresentationsO

GET /customers/1234
Host: example.com
Accept: application/vnd.mycompany.customer+xml

<customer>...</customer>

GET /customers/1234
Host: example.com
Accept: text/x-vcard

begin:vcard

end:vcard

5. Communicate Statelessly

"""" GET /customers/1234
Host: example.com
Accept: application/vnd.mycompany.customer+xmi

------- <customer><order ref=0./orders/460</customer>

................................................................................................ shutdown
............................................................................................... update software
................................................................................................ rep|ace hardware
................................................................................................ startup
""" GET /customers/1234/orders/46

Host: example.com

Accept: application/vnd.mycompany.order+xml

------ <order>...</order>




Consequences

OrderManagementService

+ getOrders()

+ submitOrder()

+ getOrderDetails()

+ getOrdersForCustomers()
+ updateOrder()

+ addOrderltem()

+ cancelOrder()

CustomerManagementService

«interface»
Resource
GET
PUT
POST
DELETE

+ getCustomers()

+ addCustomer()

+ getCustomerDetails()
+ updateCustomer()

+ deleteCustomer()

/orders

GET - list all orders
PUT - unused

POST - add a new order
DELETE - unused

/orders/id}

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

/customers
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

GET - get all orders for customer
PUT - unused

POST - add order

DELETE - cancel all customer orders




Mapping Examples

getFreeTimeSlots(Person)

rejectApplication(Application)

I GET /people/{id}/timeslots?state=free

I POST /rejections
<application>http://...</applicatioh>
<reason>Unsuitable for us!</reason>

I' POST /contracts
Data
Location: http://.../contracts/4711

#
I GET /contracts/4711/tariff
#

Result

I PUT /orders/0815/statuis
<status>shipped</status>

I' POST /shipments
Data

# Location: http://.../shipments/4711

many

Data types

Operations

many

OrderManagementService

+ getOrders()

+ submitOrder()

+ getOrderDetails()

+ getOrdersForCustomers()
+ updateOrder()

+ addOrderltem()

+ cancelOrder()

CustomerManagementService

+ getCustomers()

+ addCustomer()

+ getCustomerDetails()
+ updateCustomer()

+ deleteCustomer()

Instances

very few

(one per service)




many

Data types

/orders

GET - list all orders
PUT - unused

POST - add a new order
DELETE - unused

JordersAid}

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

«interface»
Resource

GET
PUT
POST
DELETE

/customers
GET - list all customers
PUT - unused

POST - add new customer
DELETE - unused

Operations

very few many
(Pxed)

Instances

/customers/{id}

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

DELETE - delete customer

/customers/{id}/orders

GET - get all orders for customer
PUT - unused

POST - add order

DELETE - cancel all customer orders

REST and Web Services




Web Services Issues

Web Services are OWebO in name only
WS-* tends to ignore the web

Abstractions leak, anyway

Protocol independence is a bug, not a
feature




POS http://exampIe.com/Custome@

<soap:Envelope
xmlns:soap= "http://schemas.xmlsoap.org/soap/envelope/"
<soap:Body>

</soap:Body>
</soap:Envelope}

Method ID Endpoint

OEndpointO?







Web Services

OrderManagementService

A separate interface

s (fa=ade) for each purpose
+ getOrderDetails()

+ getOrdersForCustomers()

 indateorder) As known CORBA,
+ addOrderltem() DCOM. RMI/EJB

+ cancelOrder() !

+ cancelAllOrders()
" Often Used for SOA

_ (OCORBA w/ angle
CustomerManagementService braCketS)

+ gs;%ustomers(())

+ addCustomer . : :

+ getCustomerDetails() Appllcatlon-speCI DC
+ updateCustomer()

+ deleteCustomer() prOtOCOI

+ deleteAllCustomers()

Contribution to the NetOs
Value

2 URLs

$ http://example.com/customerservice
$ http://example.com/orderservice

1 method
$ POST




REST A

/orders

GET - list all orders

PUT - unused

POST - add a new order
DELETE - cancel all orders

/orders/{id}

______

CinterfaceE
Resource

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

/customers

GET

PUT

POST

DELETE
"

- -+ PUT - unused

GET - list all customers

POST - add new customer
DELETE - delete all customers

/customers/id}

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

DELETE - delete customer

/customers/{id}/orders

GET - get all orders for customer
PUT - unused
POST - add order

DELETE - cancel all customer orders

pproach

A single generic (uniform)
Interface for everything

Generic verbs mapped to
resource semantics

A standard application
protocol (e.g. HTTP)

Contribution to the NetOs Value

Millions of URLs

$ every customer
$ every order

4-6 supported methods per resource

$ GET, PUT, POST, DELETE, OPTIONS,
HEAD

Cacheable, addressable, linkable, ...




Why You Should Care

YAaHOO!, DEVELOPER NETWORK

ADVERTISING & BUSINESS SERVICES

APT from Yahoo!
ﬁ Google Apps APls

Irteract with our
h Google Base Data API

advertising platform
and ad exchange
based technology

apl]

AUTH 0 Blogger Data API
#il Google Book Search Data API
&
[3 Google Calendar Data API
@ le Search API

@ Google Contacts Data API

R le Documents List Data AP|

comi -

contacts in the
Yahoo! Address
Book.

CONTENT

=a

Finance
RS5 feeds deliver
timely dats on

Y! Search
Marketing

Create and manrage
campaigns, pull
reports, set bids

£ Windows Azure

@ Google Finance Portfolio Data AP|

@ Google Health Data API

i Google Notebook Data API

{") Picasa Web Albums Data AF
-

_] Google Spreadsheets Data J
@ Webmaster Tools Data API

E‘EE YouTube Data AP|

list messages —— collaborativ|
display folders, i features tha
compose and send run inside Y
messages Messarger
HetJobs MyBloglo
Post, edit, refresh Build social

)

and delete public

_ NNy
‘s amazon

*"  webservices

%+ Infrastructure Services

Amazon Elastic Compute
Cloud {Amazon EC2)

Amazon SimpleDB

Amazon Simple Storage
Service (Amazon 53)

Amazon CloudFront

Amazon Simple Queue
Service (Amazon SQS)

AWS Premium Support
¥ Payments & Billing
* On-Demand Workforce
* Alexa Web Services

. Amazon Fulfillment &
" Associates

networking services




OMy Internet is bigger than your enterprise

WeOve been there
before E




Unlock information as
resources

VersieherungX s wie (o) pmien

Breterances

Web Results 1 - 10 of about |

Versicherungsnehmer. Hans Miller -{ Translate this page |

Hans Miller, 40880 Ratingen, Kunde seit dem 1.3.2001, letzte Aktualisierung 1.1.2009 ...
crm.example.com/customers/4711 - T2k - Cached - Similar pages -

Kfz-Haftpflicht Hans Miil - [ Iranslate this page ]

Kfz.-Haftpflicht fir ME-HM 123, abgeschlossen 1.1.2005, Halter: Hans Miiller, Audi A4 ...
bestand. example.com/Iv/26621 - T2k - Cached - Similar pages -

Risiko LV Anne Miiller = [ Translate this page }

Risiko LV Anne Miller, 40880 Ratingen, abgeschlossen 1.1.2004, Beglnstiger: Hans Miiller,
Versicherungssumme: €200.000 ...

bestand. example.com/Iv/26621 - T2k - Cached - Similar pages -
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