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REST : REpresentational State Transfer

= REST defines a set of architectural principles for designing Web services
» Focus on resources, including how resource states are addressed and transferred over HTTP.

= A simpler alternative to SOAP- and Web Services Description Language
(WSDL)-based Web services

= Has gained widespread acceptance across the Web
» Adoption of REST by mainstream Web 2.0 service providers—including Yahoo, Google, and Facebook

= REST Web service follows four

Get weather . . . .
\ basic design principles:
Use HTTP methods explicitly.

Add city

A -
el Weather
Service

Update weather /) Endpoint

information

>

» Be stateless.
» Expose directory structure-like URIs.
>

Representation of resource state
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REST Concepts

= One-to-one mapping between create, read, update, and delete (CRUD)

operations
» To create a resource on the server, use POST.

» To retrieve a resource, use GET.
» To change the state of a resource or to update it, use PUT.

» To remove or delete a resource, use DELETE.

= Web services be stateless

= Expose directory structure-like URIs
» hierarchical, rooted at a single path, and branching from it are subpaths
» http://www.bookmarkservice.con/bookmarks/users/{john}

= Resource Representation

» A resource representation typically reflects the current state of a resource
» Has to do with the format of the data that the application and service exchange in the request/response

payload or in the HTTP body
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Why Model REST Services?

iy Resource URI HTTP Methods Supported
|

Trad |t|0na| ApproaCh Users /users GET getListofUsers

» Describe the design on REST POST createUser
based Services in terms of URIs, . User Jusers/{usermnamel GET getUser
Resource, HTTP methods and their g
representations deleteUser

» Publish as documentation to enable | Bookmarks |/ userf; {r‘lzemame}/ book | GET getListofBookmarks
its implementation and enable the POST createBookmark
clients of the service Bookmark Jusers/{username}/book | GET getBookmark

» Lack of any formal notation marksfibookmarkld} "o e ErE ™ | geleteBookmark

= How do you design your RESTful Web Service?
“ How do you implement this design?
“ How do you publish your RESTful services to consumers?

= How do you evolve this design and implementation?
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Why Model REST Services?

= MDD-based Approach

» Rational Software Architect v8.0.3 supports
modeling and implementation of RESTful Web
Services.

» The modeling support enables you to create UML
models for your web service to describe your web

SerVice. «Resources

«Resources E BookmarksMD5
. . . .. fIURI-MDS3} -
» On the implementation side, you generate Java % <ce et ()
. . ﬁ «=POST= create [} % «PUT= modify [}
code to generate your web service using JAX-RS. - $h.DELETER ekt )
«Resourcg-f-;athx-
/bookmarks
=Resources
shescuces ResourcePath ";{esourcePath «Resources ResourcePath gReseurces
Users ™ . » T a« » TansT:

AR | Tiecibnmet: §2, «GET» get [} b, 3 fmgr-=o2 E e Hag}----> E ==

«Resourchﬁ&cPDST» create [ ] %«PUT» madify [} ﬁ «GET= get () ﬁ «PLIT= modify [}
fusers g2, <DELETE= delete ()
«www. b oomarks.com, Applications .
E BookmarkService «ResdurcePaths
,.fbuqdles

«Rest;'urcepathn kS «RESDUrces

,.fréF "™ Resources «Resourcen E Resources, [-] BundiesBundie
% E Recent «ResourcePath= E RecentTag E Bundles «ResourcePath=
------- Atagh----3 3 - - Abundle} - S
2, ~GET» get () g2, <GET= get () %“Eg;g““t %“Eﬂ» ii)tdli:’y[]

4@ «POST create ) | &2, «DELETE» delete ()
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Modelling REST Services

The key modeling elements:
€ key ode g eleme ts Rest Stereotype | UML Element
»  RESOURCE Resource Class, Interface
» Resource Path . .
ce Pat Application Class
»  Resource Methods GET Operation
»  Resource Input/Output types
. Param Type: puttyp PUT Operation
POST Operation
T DELETE Operation
BookmarkApplication
HEAD Operation
: Param Parameter
«Faths=
Isers Path Dependency
-*;F{escurce:o-
Yo =Path= qRo'_&e»
%%_‘] getlistofUsers (] | Ausername--- -2
ﬁ@ createUser () %‘?ﬂ getUser [ username }
ﬁt?—-““ deletelUser | ulsername]
«Fiath»
/bookmarks
=Resaurces «Resources=
Bookmarks «Path» Bookmark
- - - Jfbeekmarkid} - -
42, %) getlistofBookmarks () = 4290 getBookmark  bookmarkld |
ﬁ@_—g createBookmark | ] ﬁ‘?ﬁ deleteBookmark [ bookmarkId }
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RESTful Service Modeling — Palette Support

B Project Explorer £ . = GQ} ‘ »¥°o0O

75 Aticle Only
1= Bample Models
@ Diagrams
(& Models
[ Bookmarks Service Model

D Main

«Resources Bookmark
O «DELETEs deleteBogkmark ()
G.’i_‘] «GET» getBookmark ()

«Applications BookmarkApplication
&l oPaths fusers

aResources Bookmarks
@ «POST createBookmark ()
) «BETs getListofBookmarks )
B «Paths /{bookmarkld])

aResources User
O «DELETE deletelser ()
) oBETs getlser ()
E,El «Paths /bookmarks

aResources Users
@ «POST createllser ()
5] «BET» getlistofUsers ()
Eﬂil «Paths f{username}

B (HTTPReference)

B (IAX-RReference)

B (RestReference)
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BookmarkApplication

T
faths
Jusers
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«Resources
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«Resources

) User
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ﬁ@ﬁ deletellser (]

uRath»
/boakmarks

Y

sResources
Bookmarks
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Bookmark

g} -

ﬁ@d getListofBookmarks ()

ﬁ@ createBookmark ()

%ge\tsookmark[]

-&% deleteBookmark []
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=1 UML Common

2 Use Case
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[Z] Instance

] Class
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= REST S
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[@2 Path Dependency
ﬂ?ij GET Qperation
@ PUT Operation
9@ POST Operation
@5 DELETE Operation
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= JAX-RS

L) Sketch Shapes
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RESTful Service Modeling

v Capture parameter types v" Capture input/output types for

resources/resource methods

e=| Properties 23 E_ﬂ, Prohiemq =] Cunsnlew
" El Properties &2 { Probl Console
£ <Parameter> «Param» Bookmarks Servic SRS [ pro emﬂ = 1
—] Params | <Operation> «GET- getUser ()
REST
I
Fom— Type PathParam - REST Input/Output types
FormParam .
e s MNarme il o General Produces: Consumes:
Documentation Default value |MatrixParam E| Parameters T
= - 5 e
Constraints QueryParam = Exceptions o E
Relationships Stereotypes application/atom+xml
Advanced Documentation appli_cat!onfjson
5 application/octet-stream 8%
Constraints
Return codes
Relatinnchine
Return codes
Content Description
<user> This method returns the user details in xml.
<name>Tom</name>
200 OK X <age»35+</age>
</user>
201 Created
202 Accepted E
203 Non-Authoritative Information
204 Mo Content 2

v" Capture return codes for resource methods
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Modeling RESTful interactions in Sequence Diagrams

= You can model the typical interactions with the clients of your

RESTful Web Service using the sequence diagrams.
{4 Bookmarks Service Modelems [ [ *Main | ) “RESTFullnteraction 22

| |E  ClientHTTP | |E Bookmark Service:tHTTP |
] Interaction1
|E [=] Client:HTTP | Fg Bookmark Service:HTTP |

| |
+ HTTP:502 Bad Gateway [}

H-I_I—P Request On Sequence - i 1:\Unspecified\ o

Diagram :
|
|

= HTTP:CONNECT ()

+ HTTP:DELETE
+ HTTP:HEAD ()
{@ Bookmarks Service Model.emix [D *Main [ *RESTFul Interaction 3@\ 4 1:%2@?5&0[?5“
| |E  ClientHTTP | |E Bookmark Service:HTTP | I S pehimnoretallNeane s Sankn ::EETP;‘;C[%[]
] Interactionl
‘E' E Client:HTTP ‘ ‘E‘E Bookmark Service:HTTP ‘

o - «== HTTP Response on Sequence
Diagram

Create New Cperation
Select Existing Operation
+ HTTP:100 Continue [}

+ HTTP::101 Swi'tchini Protocols i

+ HTTP: 201 Created ()

+ HTTP: 202 Accepted ()

+ HTTP:: 203 Mon-Authoritative Information [ )

+ HTTP: 204 Mo Content ()

+ HTTP::205 Reset Content [ )

= g i nt (1 2

[m] »

(lin <Asynchronous
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Modeling RESTful interactions in Sequence Diagrams

= You can also detail each request or response in terms of the UR],
headers and content using the HTTP properties tab for a message

|E  ClientHTTP | |E Bookmark Service:HTTP |

] Interactionl

|E‘ [Z] Client:HTTP | |'Z‘ Bookmark Service:HTTP

1: GET

2 200 OK

< 1

B Properties &3 E_L Pmbiemﬂ =] Cunsnle} Eq@ Anno’iaiionq

% <Asynchronous Call Message> Bookmarks Service Model::seq::Collaborationl::Interactionl:GET

General Request URI HTTP Version
HTTP www.abc.com/bookmarks HTTP/11
Arguments Headers

Stereotypes Header Content
Documentation Accept application/xml

Constraints Authorization OAuth realm=abc.com
Relationships

Appearance ’Md] ’ Copy] ’Edil...] ’Ren\mre] ’Upda{e Content Length

Advanced 1 ge Body
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Modeling RESTful interactions in Sequence Diagrams

= To detail implementation side, you can further details the sequence
diagram with calls to actual Resource classes

= Simply drag your Resource classes on the sequence diagrams and
draw messages to it

. |E  ClientHTTP | |E Bookmark Service:HTTP || usersRes:zResourcesUsersRes | | datastore: |
. '] Interaction1 )
&l E Client:HTTP E‘ Bookmark Service:HTTP usersResi=Resource=lsersRes datastore:
| 1: GET | |
| |
| | | |
| | 2: getlsers __| |
-
| | |2.1: SELECT * FRCOM USEF{E_|
-
| | | |
| | | |
| 3: 200 OK | | |
B | | |
' . . I
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BIRT reports for REST services

= (Generating documentation using BIRT Reports

REST Resource Report
Resource User
URL lusersf{username}
Description This Resource can be used to access individual users.
Method Description
DELETE Delete a user.
Produces
Consumes
Parameters
Name Type Default Value
Usermname PathParam
Return Codes
Code Content Description
200 OK Deletes a user.
Method Description
GET Get details for a user.
Produces application/xml
Consumes
Parameters
Name Type Default Value
username PathParam
Return Codes
Code Content Description
200 0K =user= This method returns the user details in xml.
=name=Tom=/name=
=age=35</age=
=luger=
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JAX-RS Support
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JAX-RS: The Java API for RESTful Web Services

= JAX-RS: Java API for RESTful Web Services provides Java API for creating
REST Services

@Path("widgets™)
@Produces(text/plain™)
public class WidgetsResource {

= JAX-RS uses annotations to simplify ePathCoffers")
public Widaetlist getDiscounted() {
the development and deployment of }
web services

@Path("{id}™)
» @Path, specifies the relative path for a resource class. return new WidgetResource(id):

public WidgetResource findWidget(@ PathParamt"id") String id) {
i}
» @GET, @PUT, @POST. @DELETE, specifies the }
HTTP request type of a resource method.

public class WidgetResource {

e . blic WidgetR (Stri id) {1}
» @Produces, specifies the returned MIME media types acey o oeesing |

etc public Widaet getDetails() { ¥
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JAX-RS: The Java API for RESTful Web Services

Sub-Resource Method

public class World{
@PUT
public void create(){...}

@Path({“continents”})
@GET
public void get(){...}

@Path({*“continents”})

@PUT
public void modify(){...}

........

The Premier Event for Software and Systems Innovation

JAXRS Domain Concepts

Sub-Resource Locator

public class Resl{

@Path({“subRes’’})
public SubResource getSubResource(){...}

}
public class SubResource{

@GET
publicvoid Operationl(){...}

@Provider
@ Produces(application/xml)
public class WorldProvider
implements MessageBodyWriter<World>{

Provider for Type Conversion
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JAX-RS Modelling

= REST Profile is independent of any target platform

» JAXRS Extension profile captures modeling concepts for the JAXRS domain

. . . . (= JAX-RS
» Can be applied along with REST Services profiles T ——
% SubResourcel ocator Operation
v 5 Providers Class

Q + [B] Context Operation
—
(]
IS
= <Operation> «SubResourceLocator» SubResourceLocatorOperation () Q.
Ceneal Keywords:
Parameters Applied Stereotypes:
Exceptions
i Stereotype Profile  Required Marking Model -
. | | SubResourcelocator JAX-RS False JAX-RS5 Service Model PI‘OpeI’tIeS
Documentation
Constraints
Relationshi I
0eips Apply Stereotypes...| | Unapply Stereotypes
Advanced ' ‘2\
Stereotype Properties: e e S—
® 4 |37, (JAX-RSReference)|
Property Value (/ [ B3 javaxws.rs
¥~ SubResourcelocator 6/‘ 4 B3 javaxws.rs.core
( locator @ «Path= /bookmarks % D Main
N~ E Application
| = GenericEntity

Q HttpHeaders
] Request
Q Response
] rilnfo
SecurityContext
a 7 javaxws.rs.ext
) Main
> £ MessageBodyReader
2 MessageBodyWriter
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JAX-RS Code Generation

@Path ("/users"™)
EProduces ("application/xml"™)
public class Users {

public Users() {

«Resource, VirtualResources S/ TODD Imto-generated constructor stub
UserName }
%EEJ getUserName ()
:'_""‘_) %% ;‘lc;diFster () i RGET
; % deletel
*53::?:; .'{u::?m:ne} (g deletaeer () EProduces ("text/html")
«Paths»_ X ; puklic List getUsers|(){
| 2, 85 getUsers () - retorn noll:;
i %@_—3 createlser ) 1
i &2 Users ()
«Applications 1
BookMarkService EPUT
ECon=zumesz ("text/plain™)
: public void modifyUsers(String name) {
i «Resources
i Tags ¥
«li‘ath» % JgetT 0
_____________ ags L __ 1 .
e # %Tags () ‘: «REsSOLrCE® @Patn : "{username} "}
27 locateTags () . « ert‘r:: ; RecentTag public UserMName getUserName () {
e — recenttagy -
Bm return new UserMName () ;
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Reverse Engineering

= Allows reverse transforming JAXRS code into REST
service model

= Complete RTE support for incremental development
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