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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 . . . .
ina city \ basic design principles:
» Use HTTP methods explicitly.

Add city

> Weather
Sepfas » Be stateless.

Update weather __—” Endpoint » Expose directory structure-like URiIs.

information .
/ » Representation of resource state
Delete City
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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.come/bookmarks/users/{fjohn}

= 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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Roy T. Fielding ( in a discussion on RESTFul )

= A RESTful system progresses from one steady-state to the next, and each
such steady-state is both a potential start-state and a potential end-state.
l.e., a RESTful system is an unknown number of components obeying a
simple set of rules such that they are always either at REST or
transitioning from one RESTful state to another RESTful state. Each state
can be completely understood by the representation(s) it contains and the
set of transitions that it provides, with the transitions limited to a uniform
set of actions to be understandable. The system may be a complex state
diagram, but each user agent is only able to see one state at a time (the
current steady-state) and thus each state is simple and can be analyzed
independently. A user, OTOH, is able to create their own transitions at any
time (e.g., enter a URL, select a bookmark, open an editor, etc.).

= ....Roy
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Why Model REST Services?

ny Resource URI HTTP Methods Supported
u
Tradltlonal ApproaCh Users /users GET getListofUsers
4 Describe the deSign on REST POST createUser
based Services in terms of URIs, . User Jusers/{username] GET getUser
Resource, HTTP methods and their
representations DELETE | deleteUser
. . k k ET i
» Publish as documentation to enable | Bockmarks |/ userfé{r‘li:emame}/ book | G getlistofBookmarks
its implementation and enable the POST createBookmark
clients of the service Bookmark /users/{username}/book | GET getBookmark
» Lack of any formal notation marks/ibookmarkld} I"ne) ETE | deleteBookmark

“ 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

i «Resources
Se rVICe . «Resources E =T
» On the i | tati id te J ] Bookmarks | suriMDS; - =
i =GET= get [}
n the implementation side, you generate Java i rm— N
. . _ K =DELETE= delet
code to generate your web service using JAX-RS. . DS kioil,
«Resourch;ath»
fbookfmarks
«Resources
sResotiices ResourcePath e "Ili‘tesourcePath zResauicer ResourcePath sResurces
14 o o “w »
AN — e g =GET= get () fee=—t Aags--- -2 S s ftagh---- = SR
«ResourcePgth«POST= create () %aPUT»modify[] ﬁ«GEI’»get[] ﬁ«PUT» modify (]
fuser 48 =DELETE= delete (]
awww.boomarks.com, Application= b
BookmarkService «ResourcePath=
/bundles
«Resc.u‘yrcePath» "\. «Resources
jref o zResources «Resources ée;;m Q e
E Recent «ResourcePath= E RecentTag % «ResourcePaths
"""" Atagh - = B - -Abundle) - GET get ()
2 <GET» get () 2, +GET» get () ® “gg;g“ “t 2, <PUT» modify ()
|ipiaBCsTaicreate b &2, <DELETE= delete ()

-
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Modelling REST Services

The key mOde“ng elements: Rest Stereotype | UML Element
»  RESOURCE Resource Class, Interface
> Resource Path Application Class
» Resource Methods GET Operation
» Resource Input/Output types )
. Param Type: putyp PUT Operation
POST Operation
~Applications DELETE Operation
[T BookmarkApplication R
HEAD Operation
: Param Parameter
«Fath»
Misers Path Dependency
=Resources
Users ] ocPath:K‘* ocRol-Ee»
@0 getlistofUsers () | HEErRAmE s
%i‘éieatemer[] %q&_‘lgetUser[usemame]
ﬁ@}'deleteUser[ulsername]
«F'éathx-
/boakmarks
o-cResourcex- «Resources
Bookmarks «Paths Bookmark
- - - Jfheakmarkdd] - ==
42,595 getlistofBookmarks (] 2,9 getBookmark [ bookmarkld |
ﬁ@createﬂookmark[] ﬁq—i}deleteBoolcmark[bookmarkld]

|
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RESTful Service Modeling — Palette Support

% Project Explorer &1 Q:H v =0 M =5

- Article Only 53 Palette P
B ic:r;pleModek % ke am-
(= Diagrams i «Applications = E' De ment
& odels 15 BookmarkApplication = - Co"k”" -
[ Bookmarks Service Model = ey
D Main ! L%" =1 UML Common
«Resources Bookmark : 0 Use Case
@ «DELETE: deleteBoakmark () sFaths 3 Composite Structure
ﬁa «GET» getBookmark () fuisers = Instance
«Application BookmarkApplication W £ Class
) Paths fusers aResources — Geometric Sha
«Resources Bookmarks Users Piths “Rwﬂ ,%
@@ «POST» createBookmark () P T Ausername}----- (| ResT
: etlistoflsers = o
) «GET» getlistofBookmars () %@‘% ?reateUser[] %ﬁd getlser () Application Class
21 oPaths /{bookmarkld) = ﬁ% deletelser () + [2] Resource Class
eResources User : 22 Path Dependency
0 <DELETE deetelser ) it @ i
) oBET getlser () fbogkmarks 5] GET Operation
2 Paths /bookmarks @ PUT Operation
«:Ifsource» Users «Resources aResaurces LIPOST Operation
& POSTs createlser ) Bookmarks Pt Bookmark @ DELETE Operation
) T getlistofUsers () -~ beokmard} @5 HEAD Operati
B «Paths f{usemarne)} %) getlistorBookmarks () %) getbookmark ) = peration
B2 (HTTPReference] ﬁ@ createBookmark () ﬁ@,\' deleteBoakmark [} OPTIONS Operation

?:;, [JAX-RSReference) \ ¢ E Param Parameter [/

?:;, (RestReference)
&, (UMLPrimitiveTvaes) _ (= JAX-RS
b 3 L) Sketch Shapes
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RESTful Service Modeling

v" Capture parameter types v" Capture input/output types for
PRI [ Probiers) ] ool resources/resource methods

. =N rties £3 Probl; Console
i} <Parameter> «Params» Bookmarks Servi¢ fopEmtes (£ Pro e"‘q = 1
— | Params @ <=Operation> «GET=» getUser ()
REST
e |
General Type PathParam - = Input/Output types
Stercotypes | Rl AT i = | Produces: Consumes:
R Name HeaderParam General
Documentation Default value |MatrixParam E| Parameters il
m QueryParam T Exceptions e D
Relationships Stereotypes application/atorm+xml
Advanced Documentation application/json
W application/octet-stream -
ramn 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>
<fuser>
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.

@ Bookmarks Service Model.emzx (D “Main ( *RESTFul Interaction &3 .
| |E  Client:HTTP | |E Bookmark Service:HTTP |
] Interaction1
|E [Z] Client:HTTP | F@ Bookmark Service:HTTP |
HTTP Request on Sequence =) e
q q I + HTTP::502 Bad Gateway ()
. | + HTTP::503 Service Unavilable ()
Dla ram + HTTP::504 Gateway Time-out ()
| <+ HTTP::505 HTTP Version not supported ()
+ HTTP:COMNECT [}
| + HTTP:DELETE “
. | + HTTP:HEAD [ )
. . - . HTTP:OPTIONS
32d Bookmarks Service Model.emx fD *Main ( *RESTFul Interaction 53-\ < :an-,:pog[] L H
| + HTTP:PUT ()
| |®  dlientHTTP | |F Bookmark ServiceHTTP | Iy @ <Asynchronous CallMessage> Book..onlf | i1 tpact () -
] Interactionl
‘E' FZ| Client:HTTP ‘ |E‘ Bookmark Service:HTTP ‘

- == HTTP Response on Sequence
Diagram

Create New Cperation
Select Existing Operation E
+ HTTP:100 Continue ()

+ HTTP::101 Switchini Protocols i

+ HTTP:201 Created ()

+ HTTP:202 Accepted ()

+ HTTP::203 Mon-Authoritative Information ()
+ HTTP:204 Mo Content ()

+ HTTP::205 Reset Content ()
4+ . j nt (] 2

[lin <Asynchronous
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Modeling RESTful interactions in Sequence Diagrams

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

|E  clientHTTP | |E Bookmark Service:HTTP |

] Interaction1
B E ClientHTTP Fg Bookmark Service:HTTP
1: GET |
2: 200 OK

< m

=] Properties &3 Ej Plohlems) = Cnnsnle} E% Anno‘iations}

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

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

Stereotypes Header Content
Documentation Accept application/xml

Constraints Authorization OAuth realm=abc.com
Relationships

Appearance [Add...] ’ Copy] ’Edil...] ’R,emmre] ’Upda‘le Content Length

pdaneed Message Body

© 2011 IBM Corpg
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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:«ResourcesUsersRes | | datastore: |
'] Interactionl )
& Client:HTTP E‘E Bookmark Service:HTTP usersResizResourceslsersRes datastore:
1: GET | : |
2: getUsers -_| |
|

|2.1: SELECT * FROM USERS

|
o
. i

31 200 OK

|
|
r |

© 2011 IBM Corpg
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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 VValue
username PathParam
Return Codes
Code Conremt Description
200 0K 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 OK <users This method returns the user details in xml.
<name=Tom=iname=
<age=35=/age=
<fuser=

© 2011 IBM Corpg
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JAX-RS Support

© 2011 IBM Corpg
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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 GPath("offers")
ublic WidgetList getDiscounted
the development and deployment of Pt Hisgeists a
@Path("{id}")

web services
e . public WidgetResource findWidget(@PathParam("id") String id) {
» @Path, specifies the relative path for a resource class. return new WidgetResource(id);

}
» @GETO@PUT, @POSTO@DELETE, specifies the }
HTTP request type of a resource method.

}

public class WidgetResource {

e . lic Wi R ing i
» @Produces, specifies the returned MIME media types ey ootresouree(Sng ) (]

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

Sub-Resource Method Sub-Resource Locator
Publig@ ;}?JS; World{ public class Resl{
public void create(){...} @Path({*subRes”})
gIG’%I;‘({“continents”}) JAXRS Domain Concepts public SubResource getSubResource(){...}
}

public void get(){...}
@Path({“continents”}) public class SubResource{
@PUT
Jo . @GET
public void modify(){...} public void 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 .
» Can be applied along with REST Services profiles %’:ﬁameme Clace

5% SubResourcelocator Operation

+ {5 Providers Class
+ [F] Context Operation

o
=
v
Q

2 <Operation> «SubResourceLocator» SubResourceLocatorOperation ()

General Keywords:
Parameters Applied Sterectypes:
Excepti
Ster Stereotype Profile  Required Marking Model -
| SubResourcelocator JAX-RS False JAK-RS Service Model Prope rties
Documentation
Constraints
m Apply Stereoiyps...] | Unapply Sterectypes
Advanced A
Stereotype Properties: ‘% rAn E
® 4 |E_-:I, (JAX—RSRefelenceH
Property Value ( > B3 javarws.rs
o’ .
¥~ SubResourcelocator 6,« 4 OO javaxws.rs.core
( locator @ «Path= /bookmarks Q,‘ D Main
A £ Application
3 Q GenericEntity

] HttpHeaders
] Request
Q Response

] Urilnfo

@ SecurityContext
a B3 javaxws.rs.ext
[ Main
[ E MessageBodyReader
[ = MessageBodyWriter

© 2011 IBM Corpg
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JAX-RS Code Generation

|

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

public User=s() {

+Resource, VirtualResources S TODOD Into—generated constructor stub
UserName 3
ﬁ@d getlserName )
:'_““‘-) %ﬁ modifyUser { ) [ RGET
*Resources «Paths M EProduces ("text/html")
Users f{username}
m» > | public Li=st getlUsers () {
e T g W getUsers () return noll;
i ﬁﬂé createlser () 1
i &2, Users (]
«Applications
[ BookMarkService LA
EConsumes ("text/plain™)
. public void modifyUsers (String name) {
i +Resources
i Tags ¥
«Fi’ath»
Meger o > BUWoetTass (0 | \ ! EPath("{username}")
43 Taas () ! «Resources B
27 locateTags () *Paths RecentTag public Userlame getUserName () {
—_— .'{recenttag}"W}
retnrn new UserMName ()
ﬁ@d getRecenTags ()

© 2011 IBM Corpg
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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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Demo

Bookmark Service

Users \users
User \users\{name}
Bookmarks \users\{name}\bookmarks

Bookmark \users\{name}\bookmarks\{id}

21
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UESTID!

www.ibm/software/rational
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www.ibm/software/rational
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