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Preface

Restful Objectsisasister project to Naked Objects and provides an implementation of aweb-based viewer
that exposes a RESTful web service for a Naked Objects domain model.

This manual describes how to use the Restful Objects in both prototype mode and how to deploy it
into production as a webapp. It also describes how to use Restful Objects applib to write client-side
applications.

Restful Objects is hosted on SourceForge, and is licensed under Apache Software License v2. Naked
Objectsis aso hosted on SourceForge, and is also licensed under Apache Software License v2.



http://restfulobjects.sourceforge.net
http://nakedobjects.org
http://restfulobjects.sourceforge.net
http://www.apache.org/licenses/LICENSE-2.0.html




Chapter 1
Introduction

Restful Objects is a Naked Objects viewer implementation to expose a domain model using REST. So
let's briefly explain what REST is, and why you might want to useit.

1.1. Introducing REST

Web services were introduced as a means for different computer systems to interact by network even
though they may be implemented in different technologies and with different implied domain models.
SOAP is probably the best well-known protocol for doing this, though there have been others. These
daysthereisawhole bunch of specifications over and above those for SOAP; together these are typically
called WS-*.

Whatever; what characterizes the WS-* implementations is that they expose only a single endpoint to be
invoked; in effect just another way of doing a remote procedure call. Put another way, WS-* -style web
services provide an for averb - "do thisfor me". In fact, this RPC endpoint usually accepts many different
message types, and uses some sort of dispatcher to route the message so it can be processed correctly.

REST (standing for REpresentational State Transfer) in contrast is a style of designing web services that
ismodelled on the human web sites. Rather than expose a single endpoint, it exposes multiple endpoints.
And these endpoints don't represent verbs, they represent things (or nouns). But REST goes further than
this, becauseit al so restricts what we can do with those resourcesto the standard HT TP verbs: GET (read),
PUT (update), DELETE (er, delete) and POST (invoke, or change in some way). The first three of these
areidempotent (can beinvoked multipletimeswith no side effects). Thisisan important characteristic for
building scalable systems, and is not one that the RPC approach towards web services supports at al well.

What happens if we performan HTTP GET on aresource? Well, we get arepresentation of that resource.
REST doesn't mandate what that representation is, but typical choices are JSON, XHTML or a custom
XML dialect. However, what REST does emphasise is that these resources should be linked together,
again analogous to the way that the human web works with hyperlinks.

So REST is much more closely associated with the web - and HTTP in particular - than WS-* -style web
services ever were. But - so the thinking goes - the vast majority of web services are deployed over the
web, so why disregard the web's semantics?
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Introducing Restful Objects

For much more on the design principles and philosophy behind REST, you might want to read Richardson

& Ruby's RESTful Web Services.

1.2. Introducing Restful Objects

As dready stated, Restful Objectsis a Naked Objects viewer implementation to expose a domain model
using REST. That is, the resources are the actual domain objects, or - in some cases - a class member of

one of those objects. The following table shows the resources exposed:

Table 1.1. Verbs by Resources

Verb \ Resource Object Property Collection Action
GET current state of all | n/a current contents  n/a
properties
PUT Create set add to n/a
DELETE remove clear remove from n/a
POST n/a n/a n/a invoke

Restul Objects exposes a URL for each of the columns. So, for example:

e a Custoner instance id=12345 might be exposed as http:/ /1 ocal host : 8080/ obj ect / CUS|
12345, where"CUS|12345" isthe (string representation of ) theinternal Naked Objects object identifier
(or Oid) that uniquely identifies the domain object. Performing a GET on this would list al of the
properties of the Cust oner .

« the or der s collection for this same Cust oner would be exposed as htt p: / /| ocal host : 8080/
obj ect / CUS| 12345/ col | ecti on/ or ders. Performing a GET on this would list (links to) the
contents of the collection.

So much for interacting with the resources, but what of their representation? Well, (following the
suggestion in Richardson & Ruby's book) Restful Objects renders the domain objects using XHTML.
This gives us a natural way to express links between resources. we just use hyperlinks using the <a
href="..."/> tag. It dso means that we can inspect the domain objects from an web browser. For
example, here's Firefox displaying the resource representing an Enpl oyeeReposi t ory (part of of the
example claims application that isin the Naked Objects Maven download):



http://oreilly.com/catalog/9780596529260

Introduction Limitations of REST

Employees - Mozilla Firefox

Ele Edit View History Bookmarks Tools Help
@' C (a1 L] httpifflocalhost:8080/object/OID: L PAIRIRE. | .
l_‘][mplnveﬁ - -
Logged in as

* sven
Resources

* Services
® Specifications (MetaModel
* User (Security)

‘Dbj ect title |Employees
lom [om1

‘Spectﬁcation|or -nakedobiects. examples. claims service emplovee EmploveeRepositorvinMemory

Properties

f\_ame| Type ‘Hidden‘ Access |Disabled‘ Disabled Reason |Parsea|lle |1Im:1ify Clear|Im’alid Reason
Id |iovalang String N [claimants ¥ IDerived: Always disabled [N | |

Collections

Name ,ﬁ |Hi|l|:len |Disa|lled |Ar:ress ‘Add]‘n ‘Remu\'el"rum |Im'alid Reason ‘

Actions
Name Type | Type |# Params ‘Hu‘lden ‘Dlsabled |DlSa|llEd Reason |Real Targel| Invoke
‘—"dl Emplovees |USER Lm util List |0 ‘1\’ ‘1\’ ‘ ‘OID 1 Lipee]
Name
Find Emplovees|[USER |java.util List |1 N N oID:1
Invoke
Dane _a:_

In fact, Restful Objects also serves up a smidgeon of Javascript as well, to allow the web browser to
perform PUT and DELETE as well as the usual GET and POST. This won't be needed by your own
custom written web apps, of course. (It also won't be needed once XHTML 5 - with its support for these
additional HTTP verbs - becomes mainstream).

Restful Objectsitself isimplemented using JBoss RestEasy.

1.3. Limitations of REST

Because REST isnewer than the original WS-*-style services, it currently lacks some supporting features.
For example, some of the supporting WS-* specifications deal with such things as security credentials
and transaction propagation. At the time of writing REST is yet to gain these sorts of additional support.
That said, Restful Objects provides some basic support for security, however.
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Chapter 2
Using Restful Objects in Prototypes

Exposing a RESTful domain model with Restful Objectsisreally pretty straightforward; we just need to
boot Naked Objects to use the Restful Objects viewer rather than the DnD viewer or HTML viewer that
comes out-of-the-box. That means adding references to the POM, and the running with the appropriate
command line flags.

If you ran the Naked Objects archetype then you'll have a Maven parent module with a number of child
modules:

xxx/ pom xm

xxx-dom pom xm # domai n obj ect node

xxx-fixture/ pom xm # fixtures for seeding object store

XXX-servi ce/ pom xm # in-nenory object store inplenentations of repositories
xxx-commandl i ne/ pom xm  # for deploying as a commandl i ne, also for prototyping
xxx-webapp/ pom xni # for deploying as a webapp

The instructions here assume this directory structure.

2.1. Parent Module

In the parent module, first add in a<pr oper ti es> section to specify the version of Restful Objects. This
will transitively bring in any dependencies:

<properties>
<restful objects. version>1. 0. 0</restful obj ects. versi on> <l-- or whatever -->
</ properties>

Then, add in references to the Restful Objects applib and viewer modules to the
<dependencyManagenent >:

<dependencyManagenent >
<dependenci es>

<dependency>
<gr oupl d>or g. st ar obj ect s. rest f ul </ groupl d>
<artifactld>applib</artifactld>
<versi on>${rest f ul obj ects. versi on} </ versi on>
</ dependency>
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<dependency>
<groupl d>or g. st arobj ect s. rest ful </ groupl d>
<artifactld>viewer</artifactld>
<ver si on>${rest ful obj ects. versi on}</versi on>
</ dependency>

</ dependenci es>
</ dependencyManagenent >

Note that an alternate approach for setting up dependencies is to have the parent module inherit from
org. starobjects.restful:rel ease. Doing it this way means that it isn't necessary to add entries
to <dependencyManagement > because they are inherited. However, Maven2 does only allow a single
parent, so this may not be an option for you if you want to use some other POM as your parent.

2.2. CommandLine Module

When prototyping we run the viewer from the command line (rather than deploying to a full webapp, a
topic we cover in Chapter 5, Deploying Restful Objects Webapps). We therefore need to add a reference
to the viewer in the conmandl i ne project'spom xni :

<dependenci es>

<dependency>
<gr oupl d>or g. st ar obj ect s. rest f ul </ groupl d>
<artifactld>viewer</artifactld>
<versi on>${restful obj ects. version}</version>
</ dependency>

</ dependenci es>

2.3. Launch Configuration

To run wusing the Restul Viewer, we use the standard commandline bootstrapper
or g. nakedobj ect s. runt i me. Nakedbj ect s (as used for DnD and HTML viewer in prototype
mode). Run with the arguments:

e --type exploration

e --viewer org. st arobj ects. restful . vi ewer. enbedded. Rest ful Vi ewer I nstall er

This sets up Jetty to run with the Restful Objects servlets and filters.

2.4. Testing the Viewer

Boot up Firefox and browse to http://localhost:8080. Y ou should see links to access the services; these
are (representations of) the registered services (typically repositories) in nakedobj ect s. properti es
configuration file.

Note

Firefox is currently the only supported web browser for testing in this way.



http://localhost:8080

Chapter 3
Resources

Understanding how to interact with resources and how to interpret their representations is central to the
RESTful approach. This chapter describes in detail the resources that are available; in effect, the API for
using domain objects exposed using Restful Objects.

In order to invoke aHTTP method on aresource, the URL must be constructed correctly. After that, the
client code then needs to handle the response.

Each of theresourcesisdefined asinterfacesannotated usingj avax. ws. r s (JAX-RS) annotations. JAX-
RS is the Java API for Restful Web Services, part of Java EE 6. Its annotations are used by JAX-RS
libraries such as RestEasy, or Jersey (the latter is the reference implementation). These libraries expose
the resources as endpoints and route requests through to server-side methods (implemented by Restful
Objects).

As such, we can use these interfaces as a way of describing the resources provided by Restful Objects.
Let's go through each in turn.

3.1. HomePageResource

To start with, we have HonePageResour ce:

i nport javax.ws.rs. GET;
i nport javax.ws.rs. Produces;

public interface HomePageResource {

@ET
@roduces( {"application/xhtm +xm ", "text/htm"} )
public String resources();

}

Because thereisno @ avax. ws. r s. Pat h annotation, thisin effect says that the root URL "/* (eg http://
localhost:8080/) is a valid resource. What you'll get back is an XHTML page that identifies the current
user (in exploration mode this is always hard-coded), and then lists the resources available: the services
(ie repositories), the specifications (metamodel), and details on the current user.



https://jersey.dev.java.net/
http://localhost:8080/
http://localhost:8080/

Resources

HomePageResource

%) Home Page - Mozilla Firefox

File Edit View History Bookmarks Tools Help
@ r C {2y L1 https/focahhost:a0s0/
|

v \g\ - |2 Most Visited \@) VeryOwnWiki: Main || Demos | NakedObjects || IM
I_-] Home Page

Logged in as

* sven
Resources

* Services

e Specifications (MetaModel)
* User (Security)

X Find:  dlient & next f Previous & Highlight all Match case

Done

|| Google || Sister Sites = Domain Driven Design

2§ - xom Rusty

1 Google Mail »

These blocks are always present on every page.

Meanwhile theraw XHTML - what your client code must parse - looks something like:

<?xm version="1.0"?>
<htm >
<head><titl| e>Hone Page</titl e></head>
<body i d="body" >
<di v>
<p>Logged in as</p>
<ul cl ass="nof -sessi on">
<li><a href="/user"
</ul >
</ di v>
<di v cl ass="nof-section">
<p cl ass="nof - secti on">Resour ces</ p>

rel ="user" rev="resource"

<ul cl ass="nof-resources">
<li>
<a href="/services" rel ="services"
Servi ces
</ a>
</[li>
<li>
<a href="/specs" rel ="specs" rev="resources"
Speci fications (Metalbdel)
</ a>
</[li>
<li>
<a href="/user" rel ="user" rev="resources"
User (Security)
</ a>
</li>
</ ul >
</ di v>
</ body>
</htm >

rev="resources"

cl ass="nof -user">sven</a></1i >

cl ass="nof -resource" >

cl ass="nof -resource" >

cl ass="nof -resour ce" >




Resources Services Resource

Note the use of cl ass attributes to distinguish the different types of properties. For example, the X Path
expression //a] @class="nof-resource']/@href will return the linksto all resources available. One of these
- [services - isthelist of services, so letslook at that next.

Note

Depending on feedback, the format of the XHTML may evolve in the future, eg to add in
further class attributes.

3.2. Services Resource

The /services link indicated in Section 3.1, “HomePageResource” corresponds to the
Servi cesResour ce:
i nport javax.ws.rs. GET;

i nport javax.ws.rs. Path;
i nport javax.ws.rs. Produces;

public interface ServicesResource {

@ZET

@roduces( {"application/xhtm +xm ", "text/htm"} )
@ath("/")

public String services();

}

The implementation of thisinterface in Restful Objects viewer (Ser vi cesResour cel npl ) aso defines
a@ath("/services") for the class as a whole. This therefore defines a URL in the form /services
supporting the GET method.

Note

| believe that the @Pat h( "/ servi ces") annotation should reside on the interface, not the
implementation. This seemsto be alimitation with RestEasy, the underlying library used by
Restful Objects. Certainly for RestEasy 1.0.2 and also 1.1-rc2 this did not work, however.

Here's the resource that's returned, as shown in a browser:
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&) services - Mozilla Firefox

Elle Edit Wew History Bookmarks Tools Help

@ T C af J http: /flocalhost:8080/services * - '.l‘ J
BE - 1_5" #" [B] Most Visited \W) VeryOwnWiki: Main | | Demos || NakedObjects | | IM || Google | | Sister Sites =" Domain Driven Design ... [*] Google Mai 3
|_-] Services

Loggad in as
* sven
Resources

* Services
* Specifications (MetaModel)
s User (Security)

Services

* Employees
e Claims

Done =

The first two sections are the same; what's new is the list of services, corresponding to the registered
servicesin nakedobj ect s. properti es. The XHTML for thisis:

<?xm version="1.0""?>

<htm >
<head><titl e>Servi ces</titl e></head>
<body i d="body" >

<di v class="nof -section">
<p cl ass="nof-secti on">Servi ces</p>
<ul cl ass="nof-services">
<li>
<a href="/object/AD: 1" rel ="service" rev="services" class="nof-service">
Enpl oyees
</ a>
</li>
<li>
<a href="/object/AD 2" rel ="service" rev="services" class="nof-service">
d ai ns
</ a>
</li>
</ ul >
</ di v>
</ body>
</ htnm >

Again, we can use XPath to pull back the resources:

 //a] @class="nof-service]/@href will return the hyperlinks to the object resources representing these
services, in the form /object/OID.

And let's ook at object resources next.

3.3. Object Resource

The /object link indicated above corresponds to the Cbj ect Resour ce interface. This defines the set of
interactions described in Section 1.2, “Introducing Restful Objects’:

10
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i nport java.io.lnputStream

i nport javax.ws.rs. DELETE;

i nport javax.ws.rs. GET;

i nport javax.ws.rs. POST;

i nport javax.ws.rs. PUT;

i nport javax.ws.rs. Path;

i nport javax.ws.rs. Pat hParam
i nport javax.ws.rs. Produces;

i mport javax.ws.rs. QueryParam

public interface ObjectResource {

}

The implementation of this interface in Restful Objects viewer (Qbj ect Resour cel npl ) aso defines a
@at h("/ obj ect") for the class asawhole. All URL paths are therefore prefixed /object/{ oid}.

Note

| believe that the @at h annotation should reside on the interface, not the implementation.
This seems to be a limitation with RestEasy 1.0.2, the underlying library used by Restful
Objects.

Let's break it down into sections, starting with the object.

Objects

The /abjects/OID resource corresponds to the Cbj ect Resour ce interface:

public interface ObjectResource {

@ZET
@ath("/{oid}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public String object(
@pat hParam("oid") final String oidStr);

}

Thisdefines/object/{oid} asaURL supporting GET. Here'swhat calling thismethod givesfor arepository
object:

Restful Objects 1.0 Users Guide (0.1) 11
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&) daims - Mexzilla Firefox

Elle Edit Wew History Bookmarks Tools Help
@ - C (& | httpsfocahosti5080/object/OID:2 v - |28 P
B - ‘\E“) # |8] Most visited W VeryOwnWiki: Main || Demos | | MakedObjects | | IM | | Google | | Sister Sites = Domain Driven Design ... [*] Google Mail b3
|j Claims
Logzgedin as
» sven
Resources

» Services
» Specifications (MetaModel)
» User (Securnty)

[Object title [Claims

[om [om2

Properties

Name Type Eidden Access ‘Dislbledl Disabled Reason IPlrselhle Modify ‘Clelr ‘Inrllid Reason
[d [iavalanzSting N |[claims ¥ [Derived: Atways disabled [N ]

Collections

|Name |"In)e Eidden |Dislhlr-d |Access |Add"[n tRemmeFrnm Invalid Reasnn|

Actions
| Name |"[3'pe ‘ Type |# Params |H'uide|l ‘Disablﬂ‘l ll)islhled Reason |Real1arget| Invoke
Afl Claims ‘USE.R java utit List ‘n ‘x ‘x ‘ ‘om-: ivoke
Claimant
Claims For (USER java util List 1 N N OID:2
Invoke
[Description
Find Claims [USER javautilList 1 N N OID:2
Invoke
Claimant
New Claim [USER |org.nakedobjects.examples.claims.dom. claim Claim|(1 N N OD:2
Invoke
Done 3 2

As ever, we get theinitial "logged in" and "resources" sections. The remaining sections are details about
this object, providing its title, the properties, the list of collections and then the actions. For repositories,
the only items of significance here are the actions.

Let'salsolook at atypical domain object:
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£ New - 2009-11-28 - Mozilla Firefox

File Edit Wiew History Bookmarks Tools Help
@ - c Rt |j http:/flocalhost:8080/object/OID:C T "l' Google j
B - I@ & @ Most Visited A} VeryOwnWiki: Main || Demos || NakedObjects || IM || Google || Sister Sites ?J Domain Criven Design ... [+] Google Mail "I "naked objects” - Goo.
|| Hew - 2009-11-28 -
Loggedin as
® sven
Resources
® Services
* Specifications (MetaModel)
o User (Security)
[Object titte  [New - 2009-11.28
[omm [omc
|Spemﬁcauun|mg.nakedub]ects examples.claims. dom.claim. Claim
Properties
Name Type idden Access Disabled Disabled arseable Modify Clear Invalid
- Reason N Reason
Meeting at . . Clear
scrip ralang. =4 = I
IDescription javalang Strng clients N Set
Date orgnakedobjects.applib value Date 7 28-Nov-2008 N N Set Ceny
5 . o - Atways -
Status avalang String New “1 |;1isabled F | | |
IClaimant || orz nakedobjects examples claims dom claim Claimant [N Ered Smith Y Always
disabled
Approv akedobjects.examples claims dom. claim Approver [N ¥ Atways
\Approver |orgnakedobjects.examples.claims.dom.claim Approver ldicabled
Collections
(Name Type ﬁidden (Disabled |Access AddTo RemoveFrom [Invalid Reason
ltems |orz.nakedobjects examples claims dom claim Claimltem F' N items ddd Bemoys
Actions
Name | Type [Type [# Params [Hidden Disabled [Disabled Reason [Real Target Invoke
[Days since
[Amount
\Add Item (USER [void |3 ™ N OID:C
[Description
Invoke
|Approver
Submit |USER [void |1 N N OID:C
Invoke
Done -#‘ =

The structure is the same, but here there are properties and collections, as well as actions. Let's look at
the XHTML that represents this domain object, starting with the title:

|Object title [ New - 2009-11-28
[oD loID-C

|Speu:~jﬂu:ation |nrg.nakedob]'eu:ts.examples.u:lahns.dmn.u:lajjn.ﬁlajm

The raw XHTML looks like:

<di v>
<tabl e border="1">
<tr>

<td>hject title</td>
<td class="nof-title">
<p>New - 2009-11-28</ p>
</td>
</tr>
<tr>
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<td>0 D</ t d>
<td cl ass="nof-o0i d">
<a href="/object/AD:C" rel ="object" rev="object" class="nof-oid">
abcC
</ a>
</td>
</tr>
<tr>
<t d>Speci fication</td>
<td cl ass="nof -specification">
<a href="/specs/ org. nakedobj ects. exanpl es. cl ai ns. dom cl ai m d ai ni
rel ="spec" rev="object" class="nof-specification">
or g. nakedobj ect s. exanpl es. cl ai mrs. dom cl aim d ai m
</ a>
</td>
</tr>
</tabl e>
</ div>

Some useful XPath expressions:
 /Itd[ @class="nof-title]/p/text() will return thetitle
 /Itd[ @class="nof-oid"]/a/text() is the OID (as a string)

* //td[ @class="nof-specification’] /a/@href is a link the (resource repreenting the) specification of this
object, in the form /specg/{fullyQualifiedClassName}

Next up is the properties section:

Properties
‘ Name ‘ Type )Hidden Access  ||Disabled I;i::::: Parseable Modify ‘ Clear 112':‘;[:1

L . R Meeting at _ . Clear
Description |java lang. Strin, N R = N N Set

clients
Date orz nakedobjects applib value Date s} 28-Nowv-2008 ([N N St Cexg
Status javalang String New ‘Y ':;:Zjl';sd ‘N ‘ ‘ ‘
Claimant ||orz.nakedobjects.examples.claims dom.claim.Claimant [N EFred 8mith ||Y :Jl's\:;jlrr:d
. . . - . Always -

Approver ||orz.nakedobjects.examples.claims dom.claim. Approver [N Y disabled N

Theraw XHTML (abbreviated; just the first property islisted) is:

<div class="nof -properties">
<p cl ass="nof-properties">Properties</p>
<t abl e border="1">
<tr>
<t h>Name</t h>
<t h>Type</t h>
<t h>H dden</t h>
<t h>Access</t h>
<t h>Di sabl ed</t h>
<t h>Di sabl ed Reason</th>
<t h>Par seabl e</t h>
<t h>Modi fy</th>
<th>C ear</th>
<t h>l nval i d Reason</t h>
</tr>
<tr>
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Objects

descri

<t d>
<a href="/specs/ org. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m d ai nf property/
ption"
rel ="propertySpec" rev="property" class="nof-property">Description</a>
</td>
<t d>

<a href="/specs/java.lang. String" rel ="propertyTypeSpec"
rev="property" class="nof-property">java.lang. String</a>

</td>
<t d>

<p cl ass="nof -vi si bl e">N</ p>
</td>
<t d>

<p cl ass="nof-property">Meeting at clients</p>
</td>
<t d>

<p cl ass="nof -usabl e" >N</ p>
</td>
<t d>

<p />
</td>
<t d>

<p cl ass="nof -vi si bl e">N</ p>
</td>
<t d>

<div class="nof -property">

<f orm nane="property-description">
<i nput type="val ue" nane="proposedVval ue" />
<i nput type="button" val ue="Set"
oncl i ck="nodi f yProperty(&quot;/object/

A D: C&quot ; , &quot ; descri pti on&quot ; , proposedVal ue. val ue) ;" />

</ fornp
</ div>
</td>
<t d>
<div class="nof -property">
<f or m nanme="property-description">
<i nput type="button" value="C ear"

oncl i ck="cl ear Property(&quot ;/object/ O D: C&quot ; , &uot ; descri pti on&quot;);" />

</fornp
</ di v>
</td>
<t d>
<p class="nof-valid" id="property-invalid-description" />
</td>

</tr>

</t abl e>

</ di v>

Some useful XPath expressions are:

« /ldiv[ @class="nof-properties]//tritd] 1] /a/text() returns the property names

« //div[ @class="nof-properties]//tr/td] 2] /a/ @href returns links to (resources representing the) property
types, in the form /specs/{fullyQualifiedClassName}

* /ldiv[ @class="nof-properties]//tritd[ 3] /p/text() returns whether properties are invisible (N=not
invisible)

* //div[ @class="nof-properties]//tr/td[4] returns the <t d> table cells containing the values; the values
will either be <p> (values) or <a href =. .. > (references)

and so on.

Restful Objects 1.0 Users Guide (0.1)
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The "modify" and "clear" columns bear further description. These are used to perform PUTs and
DELETEs on the resources that represent the property. Because XHTML4 does not support PUT and
DELETE verbsin forms, they actually call Javascript fragments to do these calls. See the section called
“Properties’ for further details of the format of these requests.

The values that are entered into modify for value properties is the parseable text form (eg TRUE for a
boolean); for reference propertiesit isthe OID.

If aproperty isdisabled, then the "disabled reason” column will indicate why. If aproperty is enabled but
the proposed property value is invalid, then the "invalid reason" will indicate why. Note that it takes a
round-trip to do thisvalidation, because the domain objectsare not in any sense serialized into the browser.

Let'snow look at the collections section:

Collections

Invalid

Name Type Hidden [Disabled |Access AddTe RemoveFrom
- Reason

Items iy items | Add Remove

Theraw XHTML is;

<di v class="nof-col | ections">
<p cl ass="nof-coll ections">Col | ecti ons</p>
<tabl e border="1">
<tr>
<t h>Name</t h>
<t h>Type</t h>
<t h>H dden</t h>
<t h>Di sabl ed</t h>
<t h>Access</th>
<t h>AddTo</t h>
<t h>RenoveFr onx/t h>
<th>lInvalid Reason</th>
</tr>
<tr>
<t d>
<a href="/specs/ org. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m Cl ai nf col | ection/items"
rel ="propertySpec" rev="collection" class="nof-collection">
Itens
</ a>
</td>
<t d>
<a href="/specs/ org. nakedobj ects. exanpl es. cl ai ns. dom cl aim d ai m t ent
rel =" propertyTypeSpec" rev="property" class="nof-property">
or g. nakedobj ect s. exanpl es. cl ai ms. dom claim d ai mtem
</ a>
</td>
<t d>
<p cl ass="nof - vi si bl e">N</ p>
</td>
<t d>
<p cl ass="nof - usabl e" >N</ p>
</td>
<t d>
<a href="/object/O D Ccollection/itens"
rel ="col | ecti on" rev="nakedObject" class="nof-collection">itens</a>
</td>
<t d>
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<div class="nof-col | ection">
<f orm nane="col | ection-itens">
<i nput type="val ue" nane="proposedVval ue" />
<i nput type="button" val ue="Add"
oncl i ck="addToCol | ecti on(&quot ;/object/ O D: C&quot ;, &quot;itens&quot;,
proposedVal ue. val ue) ;" />
</ fornp
</ div>
</td>
<t d>
<div class="nof-col |l ection">
<f orm nane="col | ection-itens">
<i nput type="val ue" nane="proposedVval ue" />
<i nput type="button" val ue="Renove"

oncl i ck="renmoveFrontCol | ecti on( &quot ; / obj ect/ O D: C&quot ;, &quot;itens&quot;,

proposedVal ue. val ue) ;" />
</ fornp
</ di v>
</td>
<t d>
<p class="nof-valid" id="collection-invalid-itens" />
</td>
</tr>
</ tabl e>
</ div>

In this particular case there is only asingle collection, but in general there could be many.

Some useful XPath expressions are:

« //div][ @class="nof-collections]//tr/td[ 1] /a/text() returns the collection names

« /ldiv[ @class="nof-properties]//tr/td[ 2] /a/@href returns links to (resources representing the) type of

the collection, in the form /specs/{fullyQualifiedClassName}

* /ldiv[ @class="nof-properties]//tritd[ 3] /p/text() returns whether collections are invisible (N=not

invisible)

« /ldiv[ @class="nof-collections]//tr/td[ 5] /a/ @href returns alink to a resource representing the contents

of the collection, in the form /object/{ oid}/collection/{ collectionl d}

and so on. Note that the table doesn't show the contents of each collection, instead it gives us alink to

access the contents

Similar to properties, the "addTo" and "removeFrom" columns are used to submit PUT or DELETES
against the collection resource. See the section called “Collections’ for more details. The arguments

provided are the OIDs of objectsin the collection.

Finally, let'slook at actions:

Restful Objects 1.0 Users Guide (0.1)
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Actions
Name |T3‘pe i')'pe |#Params |Hidden |Disalrled t[)isalrledReason Real Target Invoke
Days since
Amount
Add Item (USER. [void (3 N N OI:C
Description
Invoke
Approver
Submit |(USER |void |1 N N 0ID:.C
Invoke

Theraw XHTML (abbreviated; just the first action islisted) is:

<di v class="nof -actions">
<p cl ass="nof -acti ons">Acti ons</ p>
<tabl e border="1">
<tr>
<t h>Narme</t h>
<t h>Type</t h>
<t h>Type</t h>
<t h># Parans</th>
<t h>Hi dden</t h>
<t h>Di sabl ed</t h>
<t h>Di sabl ed Reason</th>
<th>Real Target</th>
<t h>l nvoke</t h>
</tr>
<tr>
<t d>
<a href="/specs/ org. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m d ai nf acti on/
addl ten{i nt, doubl e, j ava.l ang. String)"
rel ="actionSpec" rev="action" class="nof-action">Add |tenx/a>
</td>
<t d>
<p cl ass="nof - acti on">USER</ p>
</td>
<t d>
<a href="/specs/void" rel ="acti onReturnTypeSpec" rev="action" class="nof-
acti on">voi d</ a>
</td>
<t d>
<p cl ass="nof -acti on">3</p>
</td>
<t d>
<p cl ass="nof - vi si bl e">N</ p>
</td>
<t d>
<p cl ass="nof - usabl e" >N</ p>
</td>
<t d>
<p />
</td>
<t d>
<a href="/object/AD:C'" rel ="actionReal Target" rev="action" class="nof-action">0 D: C</
a>
</td>
<t d>
<di v class="nof-action">
<f orm nane="acti on-addlten(int, doubl e, java. |l ang. String)" met hod="POST"
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action="/object/ O D: ¢ action/addlten(int, double,java.lang. String)">
<p>Days si nce</p>
<i nput type="val ue" nane="arg0" />
<p>Anmount </ p>
<i nput type="val ue" name="argl" />
<p>Descri pti on</ p>
<input type="val ue" nane="arg2" />
<input type="submt" val ue="Invoke" />
</fornp
</ div>
</td>
</tr>

<Itabl e
</ di v>
Some useful XPath expressions are:
* //div[ @class="nof-actions]//tr/td[ 1] /a/text() returns the names of each action

* //div[ @class="nof-actions]//tr/td[ 3] /a/@href returns links to (resources representing the) type of the
returned result of each action, in the form /specs/{fullyQualifiedClassName}

* /ldiv[ @class="nof-actions]//tr/td[ 5]/p/text() returns whether each action is invisible or not (N=not
invisible)

« /ldiv[ @class="nof-actions]//tr/td[ 8] /a/text() returns the OID of the rea target; more on this in a
moment

* /ldiv][ @class="nof-actions]//tr/td[ 9] //form returns a form to invoke the action using POST

and so on. Note that the table doesn't show the contents of each collection, instead it gives us alink to
access the contents

There is no javascript calls this time; invoking actions is just a POST. The arguments provided are the
same as for properties: text for parseable values, or the OIDs of objects for references.

The "realTarget" column is provided to support contributed actions. For example, here are the
actions listed for a domain object (Enpl oyee) where the cl ai nsFor () action is contributed (by the
Cl ai nsRepository):

[Object title [Tom Brown
[om [om4
|Spec1'.ﬁca1ion |0rg.nal-cedo bjects. examples claims dom.emploves Emplovee

Properties ...
Collections ...
Actions
Name | Type | Type # Params |Hidden |Disahle~d t[)isahled Reason [Real Target Invoke
(Claimant
Claims For (USER. fjavautil List 1 N i OID:2
Invoke
Claimant
New Claim [USER. |orz nakedobjects.examples.claims.dom.claim.Claim (1 N N 0ID:2
Invoke

In the DnD viewer this action would appear to reside on the domain object. In reality though the action
resides on the repository, taking a single argument - the domain object (Enpl oyee).

And that concludes our run-through of the GET verb for object resources. Phew!
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Note

PUT and DELETE verbs for object resources have not yet been implemented.

Properties

The next set of resources exposed by Obj ect Resour ce are those specific to properties:

public interface CbjectResource {

@ur

@at h("/{oid}/ property/{propertyld}")

@roduces( { "application/xhtm +xm ", "text/htm" })

public String nodifyProperty(
@rat hPar anm("oi d") final String oidStr,
@rat hPar an( " propertyld") final String propertyld,
@ueryPar an( " proposedVal ue") final String proposedVal ue);

@ELETE
@at h("/{oid}/ property/{propertyld}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public String clearProperty(
@rat hPar anm("oi d") final String oidStr,
@at hPar am("propertyl d") final String propertyld);

}

This defines /object/{ oid}/property/{ propertyld} asthe URL supporting:
e PUT, to change the value of a property; the proposedVaue should be a query parameter to this URL;
« DELETE, to clear the property

Calling these will first validate the change, and if accepted apply the change:

« If the validation fails, then an exception will be thrown. This trandates to a response with error code
in the range [400, 500), and with a response header of "nof-reason"”.

« |If the validation succeeds, the returned XHTML isthe object'stitle only.

Collections

The next set of resources exposed by Obj ect Resour ce are those for collections:

public interface ObjectResource {
@ET
@at h("/{oid}/collection/{collectionld}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public String accessColl ection(

@rat hParan("oi d") final String oidStr,
@Pat hPar am("col l ectionl d") final String collectionld);

@ur
@Pat h("/{oid}/collection/{collectionld}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public String addToCol | ecti on(
@rat hParan("oi d") final String oidStr,
@Pat hPar an("col | ectionld") final String collectionld,
@uer yPar an( " proposedVal ue") final String proposedVval ueG dStr);
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@ELETE
@ath("/{oid}/collection/{collectionld}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public String renoveFronCol | ection(
@at hParam("oi d") final String oidStr,
@rat hPar an("col | ectionld") final String collectionld,
@uer yPar an( " proposedVal ue") final String proposedVal ueG dStr);

}

This defines /object/{ oid}/property/{collectionld} asa URL supporting:
» GET, to read the contents of this collection.

» PUT, to add an item to the collection; the proposedValue should be a query parameter to this URL
and contain an OID;

» DELETE, to remove an item to the collection; the proposedV a ue should be a query parameter to this
URL and contain an OID;

The handling of PUT and the DELETE is similar to that of properties. The proposed value is validated
first, and if invalid then aexception is thrown resulting in aresponse in range [400, 500) with aresponse
header of "nof-reason”. Otherwise the object'stitle and OID are returned.

Note

We could perhaps change this to return the new contents of the collection, ie as if a GET
had been performed?

A GET meanwhile returns the following:

¥) New - 2009-11-28.items - Morzilla Firefox

Flle Edit View Higtory Bookmarks Tools Help
@ - c (B! |_] http:/flocalhost: 8080/ object/OID: C/collection/items TP T '-." J'
B - \a_vl @ 2| Most Visited W VeryOwnWiki: Main || Demos | | MakedObjects | | IM || Google | | Sister Sites 3
| Y| New - 2009-11-28.items + -
Logged in as

® sven
Besources

® Services
e Specifications (MetaModel)
® User (Security

[Object tile | [New - 2009-11-28
[om [omDc
|Speciﬁc ation |org_nakedob]'ects_examples_claj.ms_dom_clajm_claj.m

items

e Car parking
e Reading - London (return

Done P

L

Theraw XHTML for the contents part of thisis:

<di v class="nof-collection">
<p class="nof-col | ection">itens</p>
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<ul class="nof-collection">

<li>
<a href="/object/AD D" rel="object" rev="results" class="nof-action-result">
Car parking
</ a>
</li>
<li>

<a href="/object/AOD E" rel ="object" rev="results" class="nof-action-result">
Readi ng - London (return)
</ a>
</li>
</ ul >
</ di v>

Useful XPath hereis:

« //div[ @class="nof-collection']//li/a/ @href to return the links to object resources in the collection

Actions

The final set of resources exposed by Obj ect Resour ce isfor actions:

public interface OnjectResource {
@0osT
@at h("/{oid}/action/{actionld}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public String invokeAction(
@rat hPar an("oi d") final String oidStr,

@at hParam("actionld') final String actionld,
final |nputStream body);

}

This defines /abject/{ oid}/property/{actionld} as a URL supporting a POST. What's noteworthy hereis
thelast argument, anj ava. i o. | nput St r eam This provides ahandle to the POST's input stream which
contains the parameter/argument pairs.

The parameters should be named arg0, argl, arg2 and so on, with the parameter value representing the
argument. What this value is will depend on whether the parameter's type is a reference (entity) type or
a parseable value type:

« for reference types, the value should be the (string representation of the) OID of the entity

« for vaue types, the value should be in parseable string format. In practical terms, use the same
string format as would work in the the DnD viewer. (To be precise, it's the format understood by the
Par seabl eFacet for the parameter's type)

For example, for an action findCustomers(registeredDate, Customer Type) then the parameters would be
something like:

» arg0=20090103
e argl=CTP|12

where 20090103 is 3-Jan-2009 in parseable format, and CTP| 12 is the OID (as assigned by the object
store) for Cust onmer Type with ID=12.

When an action is invoked, the response always includes the OID and title of the object on which the
action was invoked. In addition:
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« if the action returned an object, then the response will include alink to the object
Note

We could perhaps change thisto return the GET of the returned object?
« if the action returned a collection of objects, then the response will return alist of links to the objects

« if the action returned void; then nothing further is added to the response

3.4. Metamodel (specs) Resource

The /specg/{fullyQualifedClassName} linksindicated in severa placesin the representations produced by
(Obj ect Resour ce corresponds to the SpecsResour ce:

i nport javax.
i mport javax.
i mport j avax.
i nport j avax.

.rs. CET,;
.rs. Path;
. rs. Pat hPar am
.rs. Produces;

555 5

public interface SpecsResource {
}

The implementation of this interface in Restful Objects viewer (SpecsResour cel npl ) also defines a
@rat h("/ specs") fortheclassasawhole. Thistherefore definesaURL in theform /services supporting
the GET method.

Note

| believe that the @Pat h annotation should reside on the interface, not the implementation.
This seems to be a limitation with RestEasy 1.0.2, the underlying library used by Restful
Objects.

The purpose of the /specs/ family of resourcesisto describe the structure of the domain objects, ie expose
ametamodel for the domain objects. Client-side applications might choose to iterate through all the specs
resources first and cache them; this would then simplify the task of rendering domain objects.

Again, let's break the resources provided by SpecsResour ce into sections.

All Classes

First up, we have aresourceto list all classes (or specs):

i mport javax.
i nport javax.
i mport javax.
i mport javax.

ws. rs. CET;
ws. rs. Pat h;
Wws. rs. Pat hPar am
ws. rs. Produces;

public interface SpecsResource {

@ET

@ath("/")

@roduces( { "application/xhtm +xm ", "text/htm" })
public abstract String specs();
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All Classes

This defines /specs as a URL accepting GET. This returns the following:

¥) Specifications - Moxzilla Firefox

File Edit View History Bookmarks Tools Help

B - |\£«j & |2 Most Visited W VeryOwnWiki: Main || Demos || NakedObjects = | IM || Google | | Sister Sites
| '| Specifications +
Logged in as
* sven
Resources

» Services
o Specifications (MetaModel)
® User (Security

Specifications

s [Liavalang Object;

» double

o int

® java.o.Serializable

# javalang Cloneable

® java.lang Object

& javalang String

o java.utl Arravlist

& javautil List

» org.nakedobjects.applib. AbstractContainedObject

s org.nakedobjects.applib. AbstractDomainObject

» org.nakedobjects.applib. AbstractFactorvAndRepository
s org nakedobjects applib AbstractService

» org.nakedobjects.applib.value.Date

s org nakedobjects applib valie Monev

» org.nakedobjects.examples.claims. dom. claim Approver
s org.nakedobjects examples claims. dom. claim Claim

» org.nakedobjects.examples.claims. dom.claim Claimltem
L]

-

L]

-

L]

-

L]

-

org nakedobjects examples. claims dom. claim ClaimR epositorv
org.nakedobjects.examples.claims. dom. claim.Claimant

org nakedobjects examples claims dom emploves Emplovee
org.nakedobjects.examples.claims. dom.emplovee. EmploveeRepository

org nakedobjects examples claims service. claim ClaimRepositorvIinMemory
org.nakedobjects.examples.claims. service. emplovee. EmploveeRepositorvInMemory
org nakedobjects metamodel adapter NakedObjectList

void

Done @. =

@ - c (ol |:] http:/localhost: 8080/specs T ‘.l' J'.'

Theraw XHTML produced (abbreviated) is:

<di v cl ass="nof -section">
<p cl ass="nof-secti on">Specifications</p>
<ul cl ass="nof-specifications">
<li>
<a href="/specs/int" rel ="spec" rev="specs"
cl ass="nof - speci fication">int</a>
</li>
<li>
<a href="/specs/java.lang. String" rel ="spec" rev="specs"

cl ass="nof - speci ficati on">java. |l ang. Stri ng</a>
</li>

<li>

<a href="/specs/org. nakedobj ects. appl i b. val ue. Date" rel ="spec" rev="specs"

cl ass="nof - speci fi cati on">org. nakedobj ect s. appl i b. val ue. Dat e</ a>

24



Resources Class (NakedQbj ect Speci fi cati on)

</li>
<li>
<a href="/specs/ org. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m d ai nf' rel ="spec"

rev="specs"
cl ass="nof - speci fi cati on">or g. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m d ai nx/ a>

</li>
<li>
<a href="/specs/org. nakedobj ects. exanpl es. cl ai mrs. domclaimd ai m tent rel ="spec"
rev="specs"
cl ass="nof - speci fi cati on">or g. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m d ai m t enx/ a>
</li>
<li>

<a href="/specs/void" rel ="spec" rev="specs"
cl ass="nof - speci fi cati on">voi d</ a>
</li>
</ul >
</ div>

Useful XPath expressions:

* /la] @class="nof-specification’]/@href will give links to resources for all specifications

Let'slook at an individual specification next.

Class (Nakedhj ect Speci fi cati on)

The resource for aspecification is:

public interface SpecsResource {

@BET
@at h("/ {specFul | Narme}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public abstract String spec(
@Pat hPar an( " specFul | Name") final String specFul | Nane);

This defines /specs/{specFullName} as a URL accepting GET. Thisreturns:
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&) org.nakedobjects.examples.claims.dom.claim.Claim - Mozilla Firefox

Ele Edt Vew Hgtory Bookmarks Ioolks Help

@ - ‘a1 ]| http:/flocalhost:8080/specs/org.nakedobjects. examples, daims., dom. daim. Claim vy - - 5
[ - @ #° [ Most visited &) VeryOwniiki: Main || Demos || NakedObjects || IM || Google || Sister Sites = Domain Driven Design ... [¥] Google Mail 4§ "aked objects™ - Goo...
[org " — -
Logged in as

* sven
Facets
‘ FacetType Implementation ‘Hiding ‘Disabling Validating
org nakedobjects metamodel facets object ident plural PluralFacet org nakedobjects metamodel facets object ident plural PluralFacetInferred N N N
org nakedobjects metamodel facets object validprops ObjectValidPropertiesF acet |org nakedobjects metamodel facets object validprops ObjectValidPropertiesFacetlmpl [N N by
org.nakedobjects.metamodel.facets.object.callbacks. CreatedCallbackFacet org nakedobjects. metamodel facets.object.callbacks. CreatedCallbackFacetViaMethod | N N N
org.nakedobjects.metamodel.facets.naming named NamedFacet org.nakedobjects. metamodel facets naming named NamedFacetlnferred N N N
‘org.nakedo jects.metamodel. facets.object.ident tifle. TifleF acet ‘org.nakedobjects.meta.model.facets.objec[.iden[.ri‘de.Ti‘deFace[\-‘iaTiﬂeMeﬂwd N N |_’
‘arz,nakedot_rjects,metamodal,facEts,namins',,descn‘bedas,Descn'bEiAsFacet ‘Urg,nakedubjects,meta.modal,facEts,nam.ing,desm'badas,Desm'bedAsFacaL\'me N N |‘ 9
‘ﬂrz,nakedo jects metamodel facets object notpersistable NotPersistableFacet ‘Urg,nakedubjacts,metamodal,facets,ohjEct,notpersistable,NoLPErsistablaFacEL\'uIl N Y |"
Properties

» description
= status

» claimant
* approver

Collections
* items
USER actions

» addltem(int double java lang String

» submit{org nakedobjects examples claims dom claim Approver

DEBUG actions

EXPLORATION actions

Done &

Theraw XHTML for this breaks into five regions.

First (abbreviated) we have the facets, which define additional semantics to the holder (in this case, the
SpEC):

<div class="nof -facets">
<p cl ass="nof -facets">Facet s</ p>
<tabl e border="1">
<tr>
<t h>Facet Type</t h>
<t h>l npl enent ati on</t h>

</tr>
<tr>
<t d>
<a href="org. nakedobj ects. exanpl es. cl ai ms. dom cl ai m C ai m facet/
org. nakedobj ect s. net anodel . f acet s. obj ect.ident.plural.Plural Facet"
rel ="facet" rev="spec" class="nof-
facet ">or g. nakedobj ect s. met anodel . f acets. obj ect. i dent. pl ural . Pl ural Facet </ a>
</td>
<t d>

<p>or g. nakedobj ect s. net anodel . f acet s. obj ect. i dent. plural . Pl ural Facet | nferred</p>
</td>

</tr>
<tr>
<t d>
<a href="org. nakedobj ect s. exanpl es. cl ai ms. dom cl ai m Cl ai m f acet/
or g. nakedobj ect s. net anodel . f acet s. nam ng. naned. NanedFacet "
rel ="facet" rev="spec" class="nof -
facet ">org. nakedobj ect s. met anodel . f acet s. nani ng. naned. NanedFacet </ a>
</td>
<t d>
<p>or g. nakedobj ect s. net anndel . f acet s. nam ng. naned. NanedFacet | nf er r ed</ p>
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</td>
</tr>
<tr>
<t d>
<a href="org. nakedobj ect s. exanpl es. cl ai nrs. dom cl ai m C ai m f acet/
or g. nakedobj ect s. met anodel . f acet s. nami ng. descri bedas. Descri bedAsFacet" rel ="facet" rev="spec"
cl ass="nof - facet " >or g. nakedobj ect s. net anodel . f acet s. nam ng. descri bedas. Descri bedAsFacet </ a>
</td>
<t d>

<p>or g. nakedobj ect s. net anpdel . f acet s. nani ng. descri bedas. Descri bedAsFacet None</ p>
</td>

</£;;
</tabl e>
</ div>
Many of the facets listed will not be that relevant to us, but some - such as the singular name of
a class (NanedFacet ), the plural name of a class (Pl ural Facet) and the description of a class
(Descri bedAsFacet ) will be useful for presentation purposes. It is also possible to define additional
facets that might be relevant to your own client-side application. For example, if you were writing a

mash-up GUI and wanted to render an Address domain object within a map, you might want to define
aMapCoor di nat esFacet .

Note

Actualy, thisisn't quite true; there is currently no way to evaluate a facet for a particular
domain object instance.

Asever, we can use XPath to pull out values:

* //div[ @class="nof-facets]//
a[ .='org.nakedobjects.metamodel .facets.object.ident.plural.Plural Facet']/@href will pull out the link
for the Pl ur al Facet , if thereis one.

Next we have the (definition of the) properties for a spec:

<div class="nof -properties">
<p class="nof - properties">Properties</p>
<ul cl ass="nof -properties">
<liji>
<a href="/specs/ org. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m d ai ni property/description"
rel ="property" rev="spec" class="nof-property">description</a>
</li>
<liji>
<a href="/specs/org. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m C ai ni property/date"
rel ="property" rev="spec" class="nof-property">date</a>
</li>
</ ul >
</ di v>

Useful XPath queries here:
* //div[ @class="nof-properties]//a/text() returns the property names

« //div][ @class="nof-properties]//a/ @href returns links to the property definitions (seethe section called
“Class Members (NakedCbj ect Menber )")

Similarly, we have collections:
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<div class="nof-col | ections">
<p cl ass="nof-coll ections">Col | ections</p>
<ul cl ass="nof-col |l ections">
<li>
<a href="/specs/ org. nakedobj ects. exanpl es. cl ai ms. dom cl ai m C ai m col | ection/itens"
rel ="col | ecti on" rev="spec" class="nof-collection">items</a>
</li>
</ ul >
</ div>

Useful XPath queries here:
« //div[ @class="nof-collections]//a/text() returns the collection names

« //div[ @class="nof-collections]//a/@href returns links to the collection definitions (see the section
called “Class Members (Nakedbj ect Menber )”)

Lastly, the actions. These fall into three groups: regular (USER) actions, debug actions (annotated with
@ebug) and exploration actions (that are available only in exploration mode):

<di v cl ass="nof-actions">
<p cl ass="nof -acti ons">USER acti ons</ p>
<ul class="nof-actions">
<li>
<a href="/specs/ org. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m C ai m acti on/
addl ten{int, doubl e, java.l ang. String)"
rel ="action" rev="spec" class="nof-action">addlten{int, double,java.lang. String)</a>
</li>
<li>
<a href="/specs/ org. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m C ai nf acti on/
submi t (or g. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m Approver)"
rel ="action" rev="spec" class="nof-
action">subnit (org. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m Approver) </ a>
</li>
</ ul >
</ div>
<di v cl ass="nof-actions">
<p cl ass="nof -acti ons">DEBUG acti ons</ p>
<ul class="nof-actions" />
</ div>
<di v cl ass="nof-actions">
<p cl ass="nof -acti ons">EXPLORATI ON acti ons</ p>
<ul class="nof-actions" />
</ div>

Useful XPath queries here:

 /ldiv @class="nof-actions and p/text()="USER actions]//a/@href returns links to the regular user
actions

« //div] @class="nof-actions and p/text()="'DEBUG actions]//a/@href returns links to the debug actions

 /ldiv[ @class="nof-actions' and p/text()="EXPLORATION actions]//a/@href returns links to the
exploration actions

Class Members (NakedObj ect Menber)

The next set of resources provided by SpecsResource are for the individual class members (properties,
collections or actions):

public interface SpecsResource {
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@ET
@at h("/{specFul | Narme}/ property/{propertyNanme}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public abstract String specProperty(
@at hPar an( " specFul | Nane") final String specFul | Nane,
@at hPar an( " propertyNane") final String propertyNane);

@ZET
@at h("/{specFul | Narmre}/ col | ecti on/{col | ecti onNarme}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public abstract String specCollection(
@rat hPar anm( " specFul | Name") final String specFul | Nane,
@at hPar an("col | ecti onNane") final String collectionNane);

@ZET
@&at h("/{specFul | Nane}/ action/{actionld}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public abstract String specAction(
@pat hPar am( " specFul | Nane") final String specFul | Nane,
@rat hParam("actionld") final String actionld);

This defines the following URLs all accepting GET:

* /specs/{ specFullName}/property/{ propertyName} for aresource representing a property definition

« /specs/{specFullName}/coll ection/{ propertyName} for aresource representing a collection definition
* /specs/{ specFullName}/action/{actionld} for aresource representing a action definition

Each of these resources generates a similar representation, listing the facets for that class member. For
example, hereisthe resource for a property spec:

%) org.nakedobjects.cxamples.claims.dom.dlaim.Claim/ property [ description - Mozilla Firefox

Fle Edit View Hsgtory Bookmarks Tooks Help
@ - {ar L] hti;:ffocalhost:3080/specsforg.nakedobjects. examples. dlaims. dom. daim. Claim/property/description 77 - - y-
5 - @ #° [&] MostVisited W VeryOwniiki: Main | | Demos | | NakedObjects || IM || Google || Sister Sites = Domain Driven Design . [¥] Google Mail * 4| “naked objects™ - Goo
| '] org.nakedobjects.examples.claims.d... -
Loggedin as
* sven
QOwners
owning spec
Facets
FacetType Implementation Hiding Disabling |Validating
ors_nakedobiects metamodel facets propparam typicallength TvpicallengthFacet |Jorg nakedobjects « del facets propparam typicallength Typicall engthFacetDerivedFromType | N x
org.nakedobjects. metamodel facets.propcoll access PropertyAccessorFacet org nakedobjects. del facets_propcoll access PropertyAccessorFacetViaAccessor N N N
org nakedobjects metamodel facets properties modify PropertvSetterFacet org nakedobjects numntime transaction facets PropertySetterFacetWrapTransaction N N N
org nakedobjects. metamodel facets help HelpFacet org nakedobjects. del facets help HelpFacetNone N N N
org nakedobiects metamodel facets properties modify PropertyInitializationFacet  |jorg.nakedobjects del facets properties modify PropertylnitializationFacerViaSetterMethod | N N N
org.nakedobj metamodel facets naming named NamedFacet org.nakedoby del.facets.naming named. NamedFacetNone N N N
ore nakedobiects metamodel facet: validate maxlength MaxL ensthF acet [org nakedobj del facets. propparam validate maxlength MaxLengthF acetUnkimited N N Y
ore. nakedobiects metamodel. facets naming describedas DescribedAsFacet [org nakedobj del facets naming describedas DescribedAsFacetDerivedFromType N N N
org.nakedobjects. metamodel facets properties. modify. PropertyClearFacet org nakedobjects nuntime transaction. facets PropertyClearFacetWrapTransaction N N N
org nakedobjects metamodel facets ordering memberorder MemberOrderFacet org nakedobjects x del facets.ordering memberorder MemberOrderFacetAnnotation N N N
org nakedobjects. metamodel facets. propparam multiline Multil ineFacet org nakedobjects x del facets propparam multiine MultiLineFacetNone N N N
org nakedobjects.metamodel facets erties.validate PropertyValidateFacet org.nakedobj del. facets.properties.validate PropertyValidateF acetDefault N N Y
org.nak metamodel facets.propparam. validate. v MandatorvFacet |org nakedobj del facets. propparam validate datory. VFacetDefault N N Y
org.nakedobjects metamodel facet: jes defaults PropertyDefatltFacet org nakedoby del facets.object defaults PropertyDefaultFacetDerivedFromDefaultedFacet N |N
Done =

Theraw XHTML (abbreviated) is:

<di v>
<p>Owner s</ p>
<ul cl ass="nof -specification">
<a href="/specs/org. nakedobj ect s. exanpl es. cl ai n5. dom cl ai m C ai ni' rel ="spec”
rev="property" class="nof-specification">owni ng spec</a>
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</ ul >
</ div>
<div class="nof -facets">
<p cl ass="nof -facet s">Facet s</ p>
<t abl e border="1">
<tr>
<t h>Facet Type</t h>
<t h>l npl enent ati on</t h>

</tr>
<tr>
<t d>
<a href="description/facet/
or g. nakedobj ect s. met anodel . f acet s. propparam typi cal | engt h. Typi cal Lengt hFacet" rel ="facet"
rev="spec" class="nof -
f acet ">or g. nakedobj ect s. met anodel . f acet s. pr oppar am t ypi cal | engt h. Typi cal Lengt hFacet </ a>
</td>
<t d>

<p>or g. nakedobj ect s. net anndel . f acet s. propparam t ypi cal | engt h. Typi cal Lengt hFacet Der i vedFr oniType</
p>
</td>
</tr>
<tr>
<t d>
<a href="description/facet/
or g. nakedobj ect s. met anodel . f acet s. orderi ng. menber or der . Menber Or der Facet" rel ="facet"
rev="spec" class="nof -
facet ">or g. nakedobj ect s. met anodel . f acet s. orderi ng. menber or der . Menber Or der Facet </ a>
</td>
<td>
<p>or g. nakedobj ect s. net anodel . f acet s. orderi ng. nenber or der . Menber O der Facet Annot at i on</

p>
</td>

</tr>
<tr>
<t d>
<a href="description/facet/
or g. nakedobj ect s. met anodel . f acet s. proppar am val i dat e. mandat ory. Mandat or yFacet" rel ="facet"
rev="spec" class="nof -
f acet ">or g. nakedobj ect s. met anodel . f acet s. pr oppar am val i dat e. mandat ory. Mandat or yFacet </ a>
</td>
<t d>

<p>or g. nakedobj ect s. net anpdel . f acet s. proppar am val i dat e. mandat or y. Mandat or yFacet Def aul t </ p>
</td>

</ t r>
</tabl e>
</ div>
Asfor specifications themsel ves (see the section called “ Class (NakedObj ect Speci fi cati on)”), many
of thefacetswill not bethat relevant. However, NanedFacet and Descri bedAsFacet mentioned earlier
would be, for presentation purposes. In addition, for properties the Typi cal Lengt hFacet can be used

as ahint for afield in the Ul, and Menber Or der Facet annotation can be used to indicate the order of
fieldsin the Ul. The Mandat or yFacet can be used to indicate mandatory properties.

Asever, XPath can be used to pull out information from the resource.
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Note

Although actions produce a similar output, they ought to be extended to provide information
on action parameters; both how many parameters there are, and also facets associated with
those parameters.

Facets

A facet resource allows the value of afacet to be inspected. The resources provided by SpecsResour ce
are:

public interface SpecsResource {

@ET

@rat h("/ {specFul | Narme}/ facet/{facet Type}")
@roduces( { "application/xhtm +xm ", "text/htm" })

public abstract String specFacet (
@Pat hPar an( " specFul | Nane") final String specFul | Nane,
@pat hPar an( " facet Type") final String facet TypeNane);

@EET
@at h("/ {specFul | Narre}/ property/{propertyNane}/facet/{facet Type}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public abstract String specPropertyFacet (
@rat hPar an( " specFul | Name") final String specFul | Nane,
@Pat hPar an( " propertyNane") final String propertyNang,
@pat hPar an( " facet Type") final String facet TypeNane);

@EET
@at h("/{specFul | Narme}/col | ecti on/{col | ecti onNane}/facet/{facet Type}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public abstract String specColl ectionFacet (
@Pat hPar an( " specFul | Name") final String specFul | Nane,
@rat hPar am("col | ecti onNane") final String collectionNang,
@pat hPar an( " facet Type") final String facet TypeNane);

@EET
@rat h("/{specFul | Narme}/ action/{actionld}/facet/{facet Type}")
@roduces( { "application/xhtm +xm ", "text/htm" })
public abstract String specActi onFacet (
@Pat hPar an( " specFul | Name") final String specFul | Nane,
@rat hPar anm("actionld") final String actionld,
@pat hPar an( " facet Type") final String facet TypeNane);

This defines the following URLs all accepting GET:

/specs/{ specFullName}/facet/{facetType} for afacet on a spec

/specs/{ specFullName}/pr oper ty/{ propertyName}/facet/{facet Type} for afacet on a property
/specs/{ specFullName}/coll ection/{ propertyName} /facet/{ facetType} for afacet on a collection
/specs/{ specFullName}/action/{ actionl d} /facet/{facet Type} for afacet on an action

Note

In addition we need aresource to allow the facets of an actions parameter to be queried.
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Note

(Mentioned elsewhere), we aso need to provide the ability to evaluate facets per
instance. Although many facets are per class, some (such as Titl eFacet) will
vary by instance. This will (presumably) need some additional resource methods (eg
specAct i onFacet For (. ..)) that take an oid as a parameter.

Each of these resources generates a similar representation, evaluating a facets for its facet holder. For
example, hereisthe resource for a property spec:

) org.nakedobjects.examples.claims.dom.claim.Claim f property /description [facet/org.nakedobjects.metamodel facets.propparam.typicallength.TypicalLengthFacet - Mozilla.. - 0 X

Flle Edit View History Bookmarks Tools Help

@ - c T d http: {flocalhost: 8080 specs/org.nakedobjects. examples. daims. dom. claim. Claim/property /description/facetforg. nakedobj 7.7 ~ "" V.

B - @ #° [&] Most visited \W VeryOwniikiz Main || Demos || NakedObjects || IM || Google || Sister Sites =7 Domain Driven Design . [*] Google Mail 4 “naked objects” - Goo

|| org.nakedobj les.claims.d... -+ -

Logged in as
* sven
Owners

+ org.nakedobjects.examples.claims. dom. claim. Claim
* description

Facet Elements

class
class org nakedobjects metamodel facets propparam typicallength Typicall engthFacetDerivedFromType
derived
false
facetHolder
Reference Association [name="org nakedobjects examples claims dom clam Clam#description(),
type=JavaSpecification@9c22ff[class=java lang String type=Object persistable=User Persistable, superclass=Object] ]
identified
Reference Association [name="org nakedobjects examples claims dom clam Clam#description(),
type=JavaSpecification@9c22ff[class=java lang String type=Object persistable=User Persistable, superclass=Object] ]
noop
false
underlyingFacet

(null)

Done &

L]

Theraw XHTML (abbreviated) is:

<di v>
<p>Owner s</ p>
<ul cl ass="nof-properties">
<li>
<a href="/specs/ org. nakedobj ects. exanpl es. cl ai n8. dom cl ai m d ai nf' rel =" owni ng spec"
rev="spec" class="facet">
or g. nakedobj ect s. exanpl es. cl ai ns. dom cl aim C ai m
</ a>
</li>
<li>
<a href="/specs/ org. nakedobj ect s. exanpl es. cl ai ms. dom cl ai m O ai n property/description”
rel ="owni ng property" rev="property" class="facet">
description
</ a>
</li>
</ ul >
</ di v>
<di v class="nof-facet-el ements">
<p cl ass="nof-facet-el enents">Facet El enents</p>
<dl cl ass="nof-facet-el enents">
<dt >cl ass</ dt >
<dd>cl ass
or g. nakedobj ect s. net anndel . f acet s. proppar am t ypi cal | engt h. Typi cal Lengt hFacet Deri vedFr omType</
dd>
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<dt >deri ved</ dt >

<dd>f al se</ dd>

<dt >f acet Hol der </ dt >

<dd>Ref erence Associ ation
[ nane="or g. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m d ai m#descri ption(),
type=JavaSpeci ficati on@c22ff[cl ass=java. | ang. String, t ype=0Obj ect, persi st abl e=User
Per si st abl e, super cl ass=Cbj ect] ]</dd>

<dt >i denti fi ed</dt>

<dd>Ref erence Associ ation
[ name="or g. nakedobj ect s. exanpl es. cl ai ns. dom cl ai m d ai n#descri ption(),
type=JavaSpeci ficati on@c22ff[cl ass=java. | ang. String, t ype=0Obj ect, persi st abl e=User
Per si st abl e, super cl ass=Cbj ect] ]</dd>

<dt >noop</ dt >

<dd>f al se</ dd>

<dt >under | yi ngFacet </ dt >

<dd>(nul | ) </ dd>

</dl >
</ div>

This representation is created by applying a JavaBean conventions on the facet (all get Xxx() and
i sXxx() methods exposed by the facet itself).

Note

We need amore general purpose mechanism to query facets. Ascan be seen, the above doesn't
actually expose thetypical value of the facet, because the method wewant iscaled val ue(),
not get Val ue() .

Some X Path queries that might be useful are:

* //div[ @class="nof-facet-elements]//dt[ .='class]/following-sibling::dd[1] will return the <dd>
element corresponding to the 'class <dt >

* //div[ @class="nof-facet-elements]//dt[ .="derived’] /following-sibling::dd[1] will return the <dd>
element corresponding to the 'derived' <dt >d

3.5. Security (user) Resource

To finish up, the /user link indicated in Section 3.1, “HomePageResource” corresponds to the
User Resour ce:

i nport javax.ws.rs. GET;
i mport javax.ws.rs. Path;
i mport javax.ws.rs. Produces;

public interface UserResource {

@ET
@roduces( { "application/xhtm +xm ", "text/htm" })
public String user();

}

The implementation of this interface in Restful Objects viewer (User Resour cel npl ) also defines a
@at h("/user") for the class as a whole. Taken together this therefore defines a URL in the form /
user supporting the GET method.
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Note

| believe that the @at h("/ user”) annotation should reside on the interface, not the

implementation. This seems to be a limitation with RestEasy 1.0.2, the underlying library
used by Restful Objects.

Here's the resource that's returned, as shown in a browser:

%) User - Mozilla Firefox

File Edit View History Bookmarks Tools Help
T . -

@ v c (g L] httpffocalhost:8080/user o .'. J
B - ~4_9| @ 2| Most Visited W VeryOwnWiki: Main || Demos | | NakedObjects = | IM || Google | | Sister Sites 3
I_-] User -+ -
Logged in as

* sven
Resources

® Services
* Specifications (MetaModel)
o User (Security

Roles

® rolel

Done AR

The first section (as ever) lists the current user, while the final section lists out the roles for the current
user. The XHTML for thisis:

<?xm version="1.0"?>
<htm >
<head><titl e>User</titl e></head>
<body i d="body" >
<di v>
<p>Logged in as</p>
<ul cl ass="nof -sessi on">
<li>
<a href="/user" rel="user" rev="resource" class="nof-user">sven</a>
</[li>
</ul >
</ di v>

<di v class="nof -section">
<p cl ass="nof-secti on">Rol es</ p>
<ul cl ass="nof-rol es">
<li>
<p cl ass="nof-rol e">rol el</p>
</li>
</ ul >
</ di v>
</ body>
</htm >

Again, we can use X Path to pull back the resources:
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* /la] @class="nof-user"] /text() returns the current user name

 /Ip[ @class="nof-role"] /text() returns the role names
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Chapter 4
Writing Client-side Applications

The point of Restful Objects is to provide our domain objects as RESTful resources so that they can be
used by any other client application. These applications can bewritten in any language; so long asthey can
submit HTTP requests and can parse XHTML, they can interact with the resources provided by Restful
Objects.

That said, if you arewriting Javaapplications, then Restful Objects providesan application library (applib)
to simplify the task. To reference this applib, add the following to your Maven pom's <dependenci es>
section:

<properties>

<restful objects. version>1. 0. 0</restful obj ects. version> <l-- OR WHATEVER - - >
</ properties>

<dependenci es>

<dependency>
<groupl d>or g. st arobj ects. rest ful </ groupl d>
<artifactld>applib</artifactld>
<ver si on>${rest ful obj ects. versi on}</versi on>
</ dependency>

</ dependenci es>

Y ou then have a choice of approaches.

4.1. AbstractRestfulClient

To get you started you might want to use the adapter, Abst r act Rest f ul d i ent , availablein the Restful
Objects applib. This exposes some of the HTTP methods, including GET and POST, and serves up
resources as XML documents (using Elliot Rusty Harold's XOM library). ThereisalsoaXomuti | s class,
that provides some pretty-printing support and a couple of other helper methods.
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Writing Client-side Applications RestEasy's Client-side Framework

Note

Abstract Restful dient is not particularly comprehensive (at the time of writing it
doesn't include support for PUT or DELETE, for example). It may well gain extra methods
in future releases, however.

4.2. RestEasy's Client-side Framework

Alternatively, you might want to look into JBoss RestEasy, which provides a client-side framework to
eliminate some of the boilerplate. This uses the resource interfaces (see Chapter 3, Resources) to create
client-side stubs.

Note

Due to a fact that @Pat h is annotated on the implementations - not the interfaces - of
(bj ect Resour ce, Ser vi ceResour ce, SpecsResour ce and User Resour ce, it'spossible
that this approach will not work until we upgrade the version of RestEasy.
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Chapter 5
Deploying Restful Objects Webapps

At some point you'll presumably want to deploy your domain object using Restful Objects as a webapp.

If you've used the Naked Objects archetype then it will have created a webapp project for you, with its
web. xm set up with the servlets and filtersfor the HTML viewer. We can use this asthe basis for Restful
Objects' configuration. (In principle, the web. xml could support both the HTML viewer and Restful
Objects. This chapter assumes you only want to expose the latter interface, however).

In addition, you'll need to decide on the authentication mechanism. Restful Objects comeswith some out-
of-the-box support, but you may want to extend it for your own purposes. This chapter shows you how.d

5.1. Update POM Dependencies

First up (just as we did when prototyping, see Chapter 2, Using Restful Objectsin Prototypes), we need
to reference the Restful Objects viewer:

<dependenci es>
<dependency>
<gr oupl d>or g. st ar obj ect s. rest f ul </ groupl d>
<artifactld>viewer</artifactld>
</ dependency>

</ dependenci es>

Here I'm assuming that this is in the webapp submodule where the parent defines the version in its
<dependencyManagenent > section (see Section 2.1, “Parent Modul€”).

5.2. web.xml

Next, we need to update web. xm to specify the servlets, listeners and filters needed for Restful Objects.
You'll find that some of these are shared with HTML viewer.
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DTD and Display Name

To start with, we have the boilerplate DTD reference and <di spl aynanme>:t

<! DOCTYPE web-app PUBLIC "-//Sun M crosystens, Inc.//DTD Wb Application 2.3//EN' "http://
java. sun. conl dt d/ web-app_2_3.dtd"[] >
<web- app>

<di spl ay- nane>Rest ful Obj ect s</ di spl ay- nane>

</ web- app>

Context Parameters

There is one context parameter to add:
<web- app>

<cont ext - par an>

<par am nane>j avax. ws. rs. Appl i cati on</ par am nane>

<par am val ue>org. st arobj ects.restful.viewer. Restful Application</param val ue>
</ cont ext - par an>

</ web- app>

Thisis used by RestEasy to defines the supported resources.

Filters and Filter Mappings

Next, filters.
<web- app>

<filter>
<filter-name>NakedCbj ect sSessi onFilter</filter-nane>
<filter-class>org. nakedobj ect s. webapp. Nakedbj ect sSessi onFilter</filter-class>
<init-paranr
<par am nanme>aut henti cati onSessi onLookupSt r at egy</ par am nane>
<par am
val ue>org. starobj ects. restful.viewer.authentication. Aut henti cati onSessi onLookupStr at egyExt ended</
par am val ue>
</init-paranp
</filter>

<filter>

<filter-name>NakedCbj ectsStati cContentFilter</filter-name>

<filter-class>org. nakedobj ect s. webapp. Naked(bj ect sSessi onFilter</filter-class>
</filter>

</ web- app>

The NakedObj ect sSessi onFi | t er is used to ensure that there is an authentication session in place.
Asyou might infer fromits<i ni t - par an®, the mechanism it does to lookup this authentication session
is pluggable. The one specified will fake asession if running in EXPLORATION mode. But, again, more
on thisin Section 5.4, “ Authentication”.

The NakedObj ect sSt ati cCont ent Fi | t er is used to decorate any static resources (Javascript, CSS
or images) so that they are cached client-side.

The mappings for these two filters are:
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<web- app>

<filter-nmappi ng>
<filter-nane>Naked(bj ect sSessionFilter</filter-nanme>
<url-pattern>*</url -pattern>

</filter-mappi ng>

<filter-mappi ng>
<filter-nane>NakedCbj ectsStati cContentFilter</filter-name>
<url-pattern>*.js</url-pattern>

</filter-mappi ng>

<filter-mappi ng>
<filter-nane>NakedCbj ectsStati cContentFilter</filter-name>
<url -pattern>*.css</url-pattern>

</filter-mappi ng>

<filter-mappi ng>
<filter-nanme>NakedCbj ectsStati cContentFilter</filter-name>
<url - pattern>*. png</url-pattern>

</filter-mappi ng>

<filter-mappi ng>
<filter-nane>NakedCbj ectsStati cContentFilter</filter-name>
<url-pattern>*.jpg</url-pattern>

</filter-mappi ng>

<filter-mappi ng>
<filter-nanme>NakedCbj ectsStati cContentFilter</filter-name>
<url-pattern>*.gif</url-pattern>

</filter-mappi ng>

</ web- app>

Listeners

Two listeners are required, one for Restful Objects/Naked Objects and one for RestEasy. These both
bootstrap the respective libraries:

<web- app>

<listener>
<l i st ener-cl ass>or g. nakedobj ect s. webapp. NakedQbj ect sWebAppBoot st rapper </ | i st ener-cl ass>
</listener>

<listener>
<l istener-class>org.j boss. resteasy. pl ugi ns. server. servl et. Rest easyBoot strap</Ii stener-
cl ass>
</listener>

</ web- app>

Servlets and Servlet Mappings

Finally, we have the servlets:
<web- app>
<servl et>
<servl et - nane>Rest EasyDi spat cher </ ser vl et - nane>
<servl et -cl ass>org. j boss. resteasy. pl ugi ns. server.servl et. H t pServl et Di spat cher</servlet-

cl ass>
</servl et>

<servl et>
<servl et - nane>Resour ceSer vl et </ servl et - nane>
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<servl et - cl ass>or g. nakedobj ect s. webapp. servl et s. ResourceServl et </ servl et - cl ass>
</ servl et>

</ web- app>

The main servlet is RestEasy's Ht t pSer vl et Di spat cher servlet, that handles all inbound requests.
In addition though we configure a Naked Objects Resour ceSer vl et to serve up Javascript, CSS and
images (the same as those decorated by the NakedObj ect sSt ati cContent Fi l ter).

The mappings for these servlets are:
<web- app>

<servl et - mappi ng>
<servl et - name>Rest EasyDi spat cher </ servl et - name>
<url-pattern>/</url-pattern>

</ servl et - mappi ng>

<servl et - nappi ng>
<servl et - name>Resour ceSer vl et </ ser vl et - nane>
<url-pattern>*.js</url-pattern>

</ servl et - mappi ng>

<servl et - nappi ng>
<servl et - name>Resour ceSer vl et </ servl et - nane>
<url -pattern>*.css</url-pattern>

</ servl et - mappi ng>

<servl et - nappi ng>
<servl et - name>Resour ceSer vl et </ ser vl et - nane>
<url - pattern>*.png</url -pattern>

</ servl et - mappi ng>

<servl et - nappi ng>
<servl et - name>Resour ceSer vl et </ ser vl et - nane>
<url -pattern>*.jpg</url-pattern>

</ servl et - mappi ng>

<servl et - nappi ng>
<ser vl et - name>Resour ceSer vl et </ ser vl et - nane>
<url-pattern>*.gif</url-pattern>

</ servl et - mappi ng>

</ web- app>

5.3. Testing

There are several ways you can run up the webapp.

Using NakedObjectsWebServer

The Naked Objects framework provides a simple bootstrapper class that will run an embedded instance
of Jetty against theweb. xni . By default the reference to this bootstrapper is deliberately excluded, so to
use it comment back in the referenceto or g. nakedobj ect s. cor e: webser ver:
<dependency>

<gr oupl d>or g. nakedobj ect s. cor e</ gr oupl d>

<artifactld>webserver</artifactld>
</ dependency>

Torun, just run or g. nakedobj ect s. webser ver . WebSer ver . Thistakes the following arguments:
e --deploymentType (defaults to SERVER)

42



Deploying Restful Objects Webapps Using Maven Jetty plugin

 --port (defaults to 8080)
+ --address (defaults to localhost)

 --webapp resourceDirectory

For testing purposes you'll probably want EXPLORATION, which means you don't have to worry about
authentication. For production you'll probably want SERVER, in which case you do need to decide how
to handle authentication; but we'll discuss this more in Section 5.4, “ Authentication”.

Using Maven Jetty plugin

Using the maven-jetty-plugin, we can use Maven to run an embedded instance of Jetty. First, add:

<bui | d>
<pl ugi ns>
<pl ugi n>
<groupl d>org. nortbay. jetty</groupl d>
<artifactld>maven-jetty-plugin</artifactld>
<configuration>
<cont ext Pat h>/ </ cont ext Pat h>
</ configuration>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>

Note

Dueto abug in Restful Objects, it is currently necessary to deploy to the root context (/).

Next, to run in EXPLORATION mode, update the web. xm :
<web- app>
<cont ext - par anp
<par am name>depl oynment Type</ par am nane>
<par am val ue>EXPLORATI ON</ par am val ue>

</ cont ext - par an®

</ web- app>

As we've already mentioned, for testing you'll probably want EXPLORATION, while for production
you'll probably want SERVER. See Section 5.4, “ Authentication” for more on this.

Note

In case you were wondering, NakedObj ect sWwebServer (the section called “Using
NakedObjectswWebServer”) does not currently honour deploymentType setting.

Y ou can then run Jetty from Maven using:
m/n jetty:run
Deploy to an External Servlet Container

Finally, you can copy the WAR file and deploy it to an external servlet container.
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Note

Again, because of a bug in Restful Objects you will need to map it to the root context for
thisto work.

5.4. Authentication

The RESTful architecture doesn't have too much to say about authentication, and (at the time of writing)
there are no supplementary standards to define how authentication should be implemented. And because
REST runsover HTTP we don't get any particular support from the network stack either. In fact, because
HTTPis stateless we don't even get the notion of a session or a connection.

Restful Objects therefore uses Naked Objects' authentication mechanism, with authentication performed
for each RESTful call. What this means depends on the deploymentType:

e if running in SERVER_EXPLORATION mode, then authentication is in effect switched off;
no credentials are supplied, and Naked Objects will use the first exploration user defined in
nakedobjects.properties, or afallback "exploration” user otherwise
For example, if running in SERVER_EXPLORATION mode, then you can specify the user using:

nakedobj ect s. expl orati on. users=sven:rol el, dick:role2, bob:rolel|role2

e otherwise (if running SERVER_PROTOTYPE or SERVER), then authentication credentials are
needed.

Note

You can if you want run in EXPLORATION (or PROTOTYPE) mode rather than
SERVER_EXPLORATION (or SERVER_PROTOTYPE) mode. The difference is that
former only support single-users, while SERVER_* supports multiple concurrent users.

Calling Restful Objectsin SERVER mode with no credentials will result in an exception:
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Eile Edit W¥ew Higtory Bookmarks Tools Help

> c ) |_-L] http:/flocalhost:3080/ - .l- )'
BB Ig‘al #" [B] Most Visitad W VeryOwnWiki: Main | | Demos | | NakedObjects | | IM | | Google | | Sister Sites -fJ Damain Driven Design ... [%] Google Mail »

ﬂ Error 500 java.lang.IllegalStateExce... - -
HTTP ERROR 500

Problem accessing /. Reason:

java.lang.IllegalStateException: No Session opened for this thread
Caused by:

org.jboss.resteasy.spi.UnhandledException: java.lang.IllegalStateException: No Session opened for this thread
at org.jboss.resteasy.core.SynchronocusDispatcher.handleApplicationException (SynchronousDispatcher.java:319)
at org.jboss.resteasy.core.SynchronousDispatcher.handleException(SynchronousDispatcher.java:230)
at org.jboss.resteasy.core.S5ynchronousDispatcher.handleInvokerException (SynchronousDispatcher.java:206)
at org.jboss.resteasy.core.SynchronousDispatcher.invoke (SynchronousDispatcher.java:360)
at org.jboss.resteasy.core.SynchronousDispatcher.invoke (SynchronousDispatcher.javi 73)
at org.jboss.resteasy.plugins.server.servlet.HttpServletDispatcher.service (HttpServletDispatcher.java:93)
at org.jboss.resteasy.plugins.server.servlet.HttpServletDispatcher.service (HttpServletDispatcher.java:68)
at javax.servlet.http.HttpServlet.service (HttpServliet.java:820)
at org.mortbay.jetty.servlet.ServletHolder.handle (ServletHolder.java:511)
at org.mortbay.jetty.servlet.ServlietHandlerfCachedChain.doFilter (ServlietHandler.java:1166)
at org.nakedobjects.webapp.NakedObjectsSessionFilter.doFilter (NakedObjectsSessionFilter.java:86)
at org.mortbay.jetty.servlet.ServlietHandleriCachedChain.doFilter (ServletHandler.java:1157)
at org.mortbay.jetty.servlet.ServletHandler.handle (ServletHandler.java:388
at org.mortbay.jetty.security.SecurityHandler.handle (SecurityHandler.java:216)
at org.mortbay.jetty.servlet.SessionHandler.handle (S5essionHandler.java:182)
at org.mortbay.jetty.handler.ContextHandler.handle (ContextHandler.java:765)
at org.mortbay.jetty.webapp.WebAppContext.handle (WebAppContext.java:418)
at org.mortbay.jetty.handler.ContextHandlerCollection.handle (ContextHandlerCollection.java:230)
at org.mortbay.jetty.handler.HandlerCollection.handle (HandlerCollection.java:114)
at org.mortbay.jetty.handler.HandlerWrapper.handle (HandlerWrapper.java:152)
at org.mortbay.jetty.S5erver.handle (Server.java:326)
at org.mortbay.jetty.HttpConnection.handleRequest (HttpConnection.java:542)
at org.mortbay.jetty.HutpConnectioniRequestHandler.headerComplete (HotpConnection. java:323)
at org.mortbay.jetty tpParser.parseNext (HttpParser.java:547)
at org.mortbay.jetty.HttpParser.parseAvailable (HttpParser.java:212)
at org.mortbay.jetty.HottpConnection.handle (HtcpConnection.java:404)
at org.mortbay.io.nio.SelectChannelEndPoint.run(SelectChannelEndPoint.java:409) =

>
Done & =

Home Page

File Edit Wiew History Bookmarks Tools Help
@ - c Rt Q‘] http:/flocalhost: 8080, ?user =sven&password=pass T "l' _;.
B - @ #° (2] MostVisited W VeryOwnWiki: Main || Demos || NakedObjects | | TM || Google || Sister Sites = Domain Driven Design . [%] Google Mail »
ﬂ Home Page + -
Logged in as

® sven
Resources

® Services

e Specifications (MetaModel

e User (Security)
Done #

This behaviour is pluggable however, at two levels:
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NakedChj ect sSessi onFi | t er usestheaut henti cati onManager LookupSt r at egy property to
specify a strategy for both finding credentials and for validating them against the Naked Objects
authentication manager.

The implementation provided by Restful Objects -
Aut hent i cat i onSessi onLookupSt r at egyExt ended in the package
org. starobjects.restful.viewer.authentication-isresponsibleforlookingup credentials
using the username and password parameters. Once validated, it also binds the results to the
Ht t pSessi on so that future interactions do not credentials.

If you lookup strategy implementation delegates to the Naked Objects authentication manager
(recommended), you might also want to change the Naked Objects Aut henti cati onManager
implementation itself. This is done using the nakedobj ects. authentication key in
nakedobj ects. properti es:

nakedobj ect s. aut henti cati on=com nmyconpany. nakedobj ect s. aut henti cati on. MyAut hent i cati onManager | nstal |l er

Inthe futuretherewill doubtlessbe standardized (WS-* style) approachesfor RESTful authenticatication,
but the above should provide enough flexibility in the meantime.

46



	Restful Objects 1.0 Users Guide
	Table of Contents
	Preface
	Chapter 1. Introduction
	1.1. Introducing REST
	1.2. Introducing Restful Objects
	1.3. Limitations of REST

	Chapter 2. Using Restful Objects in Prototypes
	2.1. Parent Module
	2.2. CommandLine Module
	2.3. Launch Configuration
	2.4. Testing the Viewer

	Chapter 3. Resources
	3.1. HomePageResource
	3.2. Services Resource
	3.3. Object Resource
	Objects
	Properties
	Collections
	Actions

	3.4. Metamodel (specs) Resource
	All Classes
	Class (NakedObjectSpecification)
	Class Members (NakedObjectMember)
	Facets

	3.5. Security (user) Resource

	Chapter 4. Writing Client-side Applications
	4.1. AbstractRestfulClient
	4.2. RestEasy's Client-side Framework

	Chapter 5. Deploying Restful Objects Webapps
	5.1. Update POM Dependencies
	5.2. web.xml
	DTD and Display Name
	Context Parameters
	Filters and Filter Mappings
	Listeners
	Servlets and Servlet Mappings

	5.3. Testing
	Using NakedObjectsWebServer
	Using Maven Jetty plugin
	Deploy to an External Servlet Container

	5.4. Authentication


