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INTRODUCTION

The need to have a mobile user interface for an existing application to add functionality or
to ease the way a Client/server system or multi tier application is used, is growing at an
increasing rate in IT. With many companies require their employees to access data from
their management software even when out of the office. In this paper you'll learn how to
write a REST service in PHP with RadPHP™ XE and subsequently interrogate it with an
Android application. The two subjects (REST and Android) would require hundreds of
pages to be fully explained. Fortunately, the basic concepts can be introduced in the few
pages available here. The choice to use REST is not mandatory. You could also use JSON-
RPC, but considering all the benefits that REST provides in terms of interoperability and
ease of development, | have chosen to use REST for architectural services.

WHAT IS REST?

A few years ago, it seemed that web services SOAP was the solution to all the problems of
B2B integration between heterogeneous systems. Today, however, although SOAP still
maintains its own space and it is very suitable for use in certain scenarios, most web
applications, including those developed by web service providers such as Google, Yahoo,
Amazon, Twitter and Facebook, expose a REST API. The term REST stands for
Representational State Transfer and was coined in 2000 by Roy Fielding in his Ph.D.
dissertation.

More information about REST can be retrieved on Wikipedia
(http://en.wikipedia.org/wiki/REST) and in the white paper written by Marco Cantu
(http://www.embarcadero.com/rad-in-action/rest).

In a nutshell, REST provides an excellent architectural style to represent data and possible
operations on that data.

REST is not a technology, and many tools available on the market might not support REST
directly because of the lack of a specific standard. What makes REST the best choice in
many scenarios, is its ease of implementation and the fact that REST is not tied to any
particular system, language or tool. If you can send an HTTP request to a web server, you
can use REST.

Although starting to use REST is very easy, a system that follows all the REST "principles”,
is not trivial to design and build". One of the more complex concepts to be grasped by a

! In various sections of this white paper we develop a minimal REST system whose sole purpose is to
illustrate the key concepts behind this architectural style. In many cases, the architectural purity has been
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developer is the concept of “resource”. REST focuses on the concept of remote resource
and not on the method or remote object.

To define what should be done on a specific resource, REST uses the intrinsic meaning of
the verbs of the http protocol. Here are the five main verbs that are commonly used in
RESTful systems:

e GET Retrieve a resource

o PUT Create a resource

e POST Update a resource

e DELETE Delete a resource

e HEAD Retrieve the metadata that defines a resource

As has already been mentioned, REST does not provide standards, but provides a set of
designing "principles" to follow. The REST principles can be summarized in five points:

e Identify the "things" (or resources) with an ID (aka URIs)

e Connect the "things" between them according to clear and understandable criteria
(see also the principle http://en.wikipedia.org/wiki/HATEOAS)

e Use standard methods and interfaces

e Resources can have multiple representations (JSON, XML, YAML, CSV, etc.)

e The REST service must be stateless

To build a good REST service you need to answer the following questions:

e What are the URIs?

e What's the format?

e What methods are supported at each URI?
e What status codes could be returned?

A REST system that is not well designed might nullify or mitigate the benefits of using
REST. To avoid bad design it could be helpful to read this article
http://www.prescod.net/rest/mistakes/.

sacrificed to make the code easy to understand for those approaching this type of system for the first

time. For real development | suggest you consider using one of the many PHP libraries on the market. Two
of the most common are TONIC (http://peej.qithub.com/tonic/) and Zend REST
(http://framework.zend.com/manual/en/zend.rest.html). If you decide to write a REST service from scratch,
one of the most common patterns is FrontController (http://en.wikipedia.org/wiki/Front _Controller_pattern).
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The above link is just a quick introduction to the REST architectural style. For the best
information, please, refer to specific documentation.

WRITING A REST SERVER IN PHP

Writing a simple REST server in RadPHP XE is very easy. Figure 1 shows how to retrieve the
current time using a simple REST Service.

~
(™ php-android-white-paper - Embarcadero RadPHP XE - index.php [ EER—
File Edit Search View Refactor Project Run  Component Tools Window Help @  DefaultLayout > | &8
S hH-8 P8 &8&: - ¢-»- @
@index.php @index.php ] |23
<?php -~

J//HTTP werb with which it was invoked by the service?
switch (strtoupper($ SERVER['REQUEST METHCOD']))
. Bq
- | //If HTTP VERE is 'GET' we will creates the response
. B case 'GET': {
c header ("HITE/1.0 200 OE"™)
o ||

//Choose the resource response format acording to the client needs
if {strpas{S_SERVER['HTTP_ACCEPT'], 'application/json') 1= false)
. B {
//emit the json content type headsr
header ("Content-Iype: application/json™) ;!
//emit the content as json object
- §obj = new stdClass|(): //dummy php built-in class
$obj—>current_date = date (DATE RFCE22);
echo json encode ($obi)
}
else
—3:|3| { //emit simple text so =mit the text content typs headesr
header("Content-Type: text/plain™);
//emit the text content
echo date (DRTE_RFC822) ;
- }
- break;
}

m

c //Every other HTTP VERBS 1s not allowsd
. B default: {

header ("HTTP/1.0 405 Method Not Allowed") :
EON I
- L} =
4 i

[N 8:1 Insert \ Code /| History |

Figure 1: PHP REST server code to provide the current time

It is easy to see that all the routing logic is within the switch statement and the conditional
if internal to a branch of the switch. After recognizing the http verb invoked by the URI, it
proceeds to handle the request. The service, in the example, manages the GET verb only,
which correctly returns an http code 200 as result. Others verbs (PUT, POST, DELETE,
OPTIONS, HEAD) return a http return code 405 to the client. It is important that the
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service follows HTTP protocol about returning codes as it is the standard way http
communicates information to the client upon a request.

It is required in the request management that, the user's preferences for the response
format are met. As mentioned above, a REST service may return representations of
resources in various formats. In the example in Listing 1, we have provided JSON and plain
text. If the client were to ask, usually via the ACCEPT header?, for a representation that the
service is unable to produce, the service would only provide a representation of default or
return an http error code.

In PHP the ACCEPT header is made available in the global $_SERVER array, and identified
by key 'HTTP_ACCEPT'. According to the http standard, the ACCEPT header contains a

list of MIME formats that the client is able to interpret. The typical appearance of an
ACCEPT header sent by a browser, looks like this:

Accept: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;0=0.8

The ACCEPT header is not the only header that the service can use to retrieve user
preferences. Other headers useful for this purpose can be Accept-Language, Accept-
Encoding and Accept-Charset. In addition, any other headers, including custom, can be
used to send additional information to the service.

An in-depth discussion of the purpose and use of all the http headers is available at
http://www.w3.org/Protocols/rfc2616/rfc2616._html

In this example we are using rather weak criteria to identify the mime type that the user
prefers. In fact, we just check in $ _SERVER ['HTTP_ACCCEPT'] for the string "application /
JSON", which is a JSON content MIME type.

If no type is specified, a plain text representation of the resource is returned.

Clicking "Run" from the menu RadPHP XE you can check the service response to a
browser request?.

%2 The Accept request-header field can be used to specify certain media types which are acceptable for the
response. Accept headers can be used to indicate that the request is specifically limited to a small set of
desired types, as in the case of a request for an in-line image.
(http:/lwww.w3.org/Protocols/rfc2616/rfc2616.html)

® For testing REST services, we will use Firebug, this is a plug-in for Firefox and widely available on
http://getfirebug.com/
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1@ Mozilla Firefox

A http://localhost:3571 findex.php

Mon, 08 Nov 10 17:17:50 +0100~<ZT

Simple text is
returned by the

[ N . [
% | K console HTML CSS Sciipt DOM | Net~ service | | BE
o ¢ Clear  Persist : Al HTML C55 J5 XHR Images Flash

URL Status | Domain | Size | Timeline
= GET index.php 200 OK localhost: 3571 9B |1.08s
Headers Response
Response Headers
n "
HITE/1.0 200 CE RETURN CODE 200 OK
Date: Mon, 08 Wow 2010 1&8:17:50 GMT H M
Server: Apache/2_2_.15 (Win3Z) EBHE/5_.Z.13 and Content type IS teXt/plaln
H-Powered-By: PHE/5.Z2.14

Content-Length: 23
Connection: close
Content-Type: text/plain;charset=iso-8855%-1

Request Headers

GET /index.php HITE/1.1
Host: localhost:3571

User-Rgent: Mozilla/s5.0 (Windows; U; Windows NT &.1; en-US; rv:1.5%_.2_1Z) Gecko/201010Z¢ Firefox/3_.6_.12
REccept: text/html, epplicaticn/xhtml+txml, spplication/xml;g=0.3,*/*;g=0.8

Zeocept-Language: en-us,en;g=0.5
Lecept-Encoding: gzip,deflate
Leocept-Charset: IS0-8855-1,utf-8;g=0.7,%;g=0.7

Keep-Alive: 115 Browser is asking for

Connection: keep-aliwe

Cookie: XDEBUE SZSSION=d4p text/html content, as
usual, so we have got
text/plain content

Figure 2: Details of the repsonse from the REST server

The response content-type generated is text/plain, because the browser has not included

JSON in the headers.

Using REST services directly within the browser has some limitations:

e You cannot send requests that are not GET or POST“ to the server
e ltis not possible to change the ACCEPT header that the browser sends to the

server without plug-ins or extensions.

4 Using ECMAScript, better known as JavaScript, you can also send PUT and DELETE requests. There are
open source libraries that make it easy to send these HTTP verbs in the context of an Ajax request. One of

the most popular is definitely jQuery (http://jquery.org/).
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There are several ways to solve these problems, including writing a simple REST client in
Delphi XE or using "REST Client", a plug-in for Firefox. "REST Client" is made available by
the Mozilla Foundation and can be downloaded from the plug-in page on Firefox site at
(https://addons.mozilla.org/en-US/firefox/addon/9780/).

After installing "REST Client" in Firefox, let's ask our service to reply to us using the JSON
format.

§ e e I e
[B  wscemirneo |

Open Save DCopy 1’ Clear 9F Add Request Header ) Login
REST Request
Method: [GET %] http://localhost3571/index.php v [ Send )
Request Header: Mame | Value =l
accept application/json
Request Body:
[ Response Header 2 Response Body » Response Body with Syntax Highlight |

{"current_date":"Mon, 08 Mow 10 18:54:07 +0100"}

Figure 3: A RESTful reponse to Current Date

Having been able to read the ACCEPT header attached to the request, the service can
generate a coherent response according to the client request. The server response this
time is the representation of a JSON object.

Http GET verb does not have a BODY in its request, parameters and meta-information can
be only be passed through the URI and the HTTP headers to the server. On the other
hand, HTTP verbs POST, PUT and DELETE allow the sending of a message body in
addition to the URI itself.

Copyright © 2011 Daniele Teti. All Rights Reserved.
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Requests involving a body, can be read using php:/7Zinput stream. The code below
shows how to build a POST http request.

POST /index.php HTTP/1.1
[..other headers..]

{"first_name":"Daniele'", "last name":"Teti",
“"emails":["d.teti@bittime.it","daniele.teti@gmail.com"]}

The body of the request contains encapsulates the JSON that it is needed to be read from
the server. To read the body on server side code, you must use specific PHP built-in
streams. Referring to the example above php://input stream is used, as showed in figure
4,

(™ php-android-white-paper - Embarcadero RadPHP XE - index.php o] o

File Edit Search View Refactor Project Run Component Tools Window Help @ TextEditor > | & &
HdE%S DHHR-8 (P8 &E:b- €« -%- @&
Eindex.php @index.php] o B2

=<?php
//We are going to handle only non-GET methods
if (strtoupper (§ SERVER['REQUEST METHOD']) = 'GET')
. B4
- header("HTTE/1.0 405 Method Mot Allowed"™):
|}
- else [J/PUT, POST, DELETE...
B

header ("HTTE/1.0 200 CK"):

10 /iwe are going to emit plain text
header("Content-Type: text/plain™):

//raetrive the body request body

$body data = file get_contents('php://input');

= //parse the returnsed string 85 json messags
Sobject _data = json_decode ($body data) :

J/print the data
echo "First name: {$object_data->first_name} ‘\n";
20 echo "Last name: {$object_data->last_name} ‘\n";
echo "And now all the emails: \n";
foreach ($object data-»emails as §email)

echo "Semail ‘\n";

b & N 17: 44 Insert '\ Code / History /

Figure 4: Code example to handle php://Input stream
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Embarcadero Technologies -7 -



@ Tech Note Mobile Application Development: Connecting with PHP REST Servers from Android

WRITING A REST SERVICE USING RPCL
DATAMODULES

Now that we have seen how to write a minimal REST service, we can move on to write a
REST service that actually does something useful. In the next example we will use
InterBase® and the todos.gdb database available for download with this paper. The
service manages a to-do list using a single table defined as follow:

CREATE TABLE TODOS (

ID INTEGER NOT NULL,
DESCRIPTION VARCHAR(200) NOT NULL,
COMPLETED INTEGER NOT NULL

):
ALTER TABLE TODOS ADD CONSTRAINT PK_TODOS PRIMARY KEY (ID);
CREATE GENERATOR GEN_TODOS_1D;

SET TERM ~ ;
CREATE TRIGGER TODOS_BI FOR TODOS
ACTIVE BEFORE INSERT POSITION O
as
begin
if (new.id is null) then
new.id = gen_id(gen_todos_id,1);

end
N

SET TERM ; ~

Create a new RadPHP XE console application, and add a datamodule. Create a
connection to todos.gdb database and a table linked to the TODOS table. You can use
DataExplorer or dragging each component individually.

If you use the downloadable code supplied, remember to edit the DatabaseName
property of your Database component to make it compatible with your own specific
environment.

Save datamodule as “main_datamodule.php” and the unit, name it according to the
resources that it manages, for example todos. php.

The appearance of the designer should be similar as in Figure 5.
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-
@ php-android-white-paper - Embarcaderc RadPHP XE - mai n_datamodule.php_-:" Eh ﬂ
File Edit Search View Refactor Project Run  Component Tools  Window Help @ TextEditor - 53' %
BT NH-8 (0 ES b $--
,‘5; Object Inspector nEz Emdos.php @main_datamodule.php s
thTODOS Tzhle [=]
Properties | Events | Javascript S
# |active [[false [ | ]
#|Database dbtodos A ]
Filter [ il a L
HasAutoInc [¥]true [ooooonnninn ol
LimitCount 10 Cooroooiiioiodbtedes:
LimitStart 0 A
MasterFields (array) ZZZZZZZZZZZZZ;J"ZZZIZIZZZZZZZZZZZZZZZZZ
MasterSource L - 1 I 2 D
Miame tbTODOS CIIiIMBTODOS il
Order asc
OrderField oI o]
TableMame TODOS A
Tag a
Active
Specifies whether or not a dataset is open.
All shown @ 1= 1 ReadOnly Code |, Design / Histary

Figure 5: The RadPHP designer with database components placed

Do not leave the component connected to the database at design time. Ensure that the
Connected property is not set to true.

Now that we have defined what our system will do (ie CRUD on a database table), we need
to define which interfaces our service will expose. RESTful services allow the user to
"discover" all available URIs through one resource that contains the list of available
resources with the relative URI. For simplicity, in this example, we will not implement this
resource. For a more accurate discussion of the problem see
http://roy.gbiv.com/untangled/2008/rest-apis-must-be-hypertext-driven.

One of the REST principles requires that the REST system should not expose URL that
indirectly provides details about its internal implementation. For example, a REST URL
should never refer to a specific file or real extension on the webserver.

What the request What are the Whatisthe = What methods are What status code
does? URI/Resource? format? supported? could be returned?
Create a todo /todos.php JSON PUT 201

Delete a todo /todos.php/{id} JSON DELETE 200, 204

Update a todo /todos.php/{id} JSON POST 200, 400, 410
Retrieve a single todo /todos.php/{id} JSON GET 200, 404

Retrieve all todos /todos.php JSON GET 200

Copyright © 2011 Daniele Teti. All Rights Reserved.
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In a real world system that aspires to be considered RESTful, ".php" extension should not
be seen as it exposes details of the service that the end client should not know. Normally
in PHP you use the Apache’s mod_rewrite® module to make URLs independent from the
script below.

Now let’s discuss the most important parts of our application. Complete code can be
found in the folder 02_REST_DB_Service.

We will start with our usual switch that allows us to choose the action that the user wants to
perform on the resource. In this case we are running the HTTP verbs for CRUD actions. To
access the data we have chosen to change our datamodule making it a "Table Data
Gateway." A Table Data Gateway (TDG) is a simple design pattern for accessing data as
described by Martin Fowler, who first formalized it in the following way:

“An object that acts as a Gateway to a database table. One instance handles all the rows
in the table.”

TDG methods are shown in Figure 6.

® http://httpd.apache.org/docs/2.2/mod/mod rewrite.html
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“
@ php-android-white-paper - Embarcaderc RadPHP XE - rna'n_datanmdule.E_

File Edit Search View Refactor Project Run  Component  Tools  Window Help @ | TextEditor ™| &1 &)
HED NH-8 8 &&: - e¢--: @
@todos.php ]main_daiamodule.phpl |22
10)| //Class definition AI
class dmMain extends DataModule

{
public $dbtodos = null;
public $tbTODOS = null;

// Create a new todo
// return void

L function createTodo ($description, Scompleted)

- // return an array of object representing tables record

| function getAllTodos () L
27 @ =

// return an obhject repressnting a table record
function getTodoById($id)

// delete a todo
- // return void
function deleteTodoById($id)

n
=

o
n

// update a todo based con $id
//return void
function updateTodoById($id, Sdescription, $completed)

}

4 1L} 3

rem 65: 1 Insert Modified \Code | Design /,History ;

Figure 6: TDG methods implemented in the RadPHP IDE

Our todos.php file, which represents the resource to the remote user, contains the code
that allows actions on our TDG. These are in the context of the HTTP request, parameters
in URI and in the body.

Let us analyze the case of the GET verb.

Copyright © 2011 Daniele Teti. All Rights Reserved.
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@ php-android-white-paper - Embarcaderoc RadPHP XE - todos.php El_lg

File Edit Search View Refactor Project Run Component Tools Window Help @ | Textfditor
%S -8 P8 &®: b- ¢~ @ & &
Etodos.php Emain_dammodule.phpl W
=R -
7 | case 'GET':
. B { i
.| try
100\ {
S$pathinfo = getPathInfol);
if (Spathinfo) E
o =l {

. Suri params = explode('/', Spathinfo):;
- $res = SdmMain->getTodoById(Suri params[1]);
if(Sres)
header {'HTTR/1.0 200 OK'):
else
header ("HTTE/1.0 404 Not Found'):

20)| }

else

E {

header ('HTTE/1.0 200 CK');

: Sres = SdmMain->getAll1Todos();

= }

Al dump_content (Sres) ;

}

. catch (Exception$ex)

o 5| {

. header ('HTTE/1.0 400 Bad Reguest');
dump_error (Sex) ;

}

break;

] m. .
bl 7: 10 Insert " Code /| History |

Figure 7: The “case” code for the GET verb

This code handles the following two types of requests:

1. "GET www.mywebsite.com/todos.php”

e Returns a list of all the todo items as a JSON Array
2. "GET www.mywebsite.com/todos.php/25”

e Returns a single todo item as a JSON Object

The code that generates the response is deliberately kept separate from the application
logic. In commons.php file, there are three utility functions that help to separate
responsibilities among different parts of the application.

Copyright © 2011 Daniele Teti. All Rights Reserved.
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——
™ php-android-white-paper - Embarcadero RadPHP XE - mmmor_@l&lﬂ
—_—

File Edit Search View Refactor Project Run Component Tools Window Help @ | TextEditor -
%S NE-8/ 98 &2&: b- e¢-%- @& | &8
@todos.php I@main_daiamodule.php lcommon.php] o |ER
<?php
2 function dump content ($data)
cE]

header ('content-type: application/json');
echo json_encode (§data) ;

}

function dump error($ex)

R

10 0 echo json encode (array (
. 'classname'=>get_class($ex),
'message'=>%ex->getMessage(}));
}

- function getPathInfo()

cE]

if(array key exists('PATH INFO', $§ SERVER) === true)

. return $§_SERVER['PATH INFO'];

- return substr($_ SERVER['PHP SELF'],

20 { strpos($§_SERVER['PHP SELF'], _ FILE ) + strlen(_ FILE });

> & m 215 Insert Modified Code / History /

Figure 8: Examples of resource representation formats

To replace or add a new resource representation format, you need to add another
function, very similar to dump_content. This architecture is only a hint of how a RESTful
system should be built, but still it shows the basic concepts.

About error handling, we have chosen to return the appropriate http return code and a
JSON body containing a detailed description of the error. Function dump_error shows how
to implement it.

Let's look at the code that handles a request of type PUT. On analyzing this code, we can
understand how to handle the HTTP methods that require a body of the request.

Copyright © 2011 Daniele Teti. All Rights Reserved.
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— —
@ php-android-white-paper - Embarcaderc RadPHP XE - todos.php EIL

File Edit Search View Refactor Project Run  Component Tools  Window Help @ TexEditor - | & &
NEFE%S D®-8 98 &a®: b- ¢--i @
Emdos.php @main_datamodule.php mmmcn.phpl <2 |3
1 case "DPUT": -
. {
. | try
= {

40 $obj = json_decode(file get contents('php://input')):
. if( ! isset(Sobj->description) or ! isset(8obj->completed))
throw new Exception("'Completed' and 'Description' fields are reguired™); —
$dmMain->createTodo ($obj->description, $obj->completed) ; .
. header ('HTTE/1.0 201 Created'); i
= }

catch (Exception$ex)

- [ {

. header ('"HTTP/1.0 400 Bad Regquest');

. dump_error (Sex);

5 }
break;
- }
I -

4 L -
b m 219 Insert ' Code / History |

Figure 9: Code to handle the PUT request

The code is trivial. After retrieving the body of the request from php://input stream, we try
to interpret the string as JSON, then we check that the required data is present and call
the appropriate method from TDG. To test this code, we use "REST Client" in Firefox. This
time, in addition to the URL, we also enter the body of the request as shown in Figure 10.

Copyright © 2011 Daniele Teti. All Rights Reserved.

Embarcadero Technologies 14 -



@ Tech Note Mobile Application Development: Connecting with PHP REST Servers from Android

| REST Client for Firefox - Mezilla Firefc LE —

(5) REST Client for Firefox
ﬂﬂ “ " n m IEI Bchromeﬁrestcllentfcc hﬁ?

lear | =k Add Request Header

http://localhost:3571/todosphp ¥ | { Send )

|Va|ue |E§|

Send a PUT request to add a new
todo item

Request Body: ‘{"des.t:ripticm":"I3u3,r a new laptop”, "completed™; 0}

Body containing the todo
item

HTTP Headers
Status Code: 201 Createl TODO created

Date: Tue, 09 Nov 2010 16:51:C
Server. Apache/2.2.15 (Win32) Frrro===

Figure 10: Using the REST Client to add the body of the request for the PUT

To verify that errors have been properly managed, it is necessary to change the body
request to make it incoherent with the requirements of the service, and then resubmit the
request. The test for error handling in the PUT verb is shown in Figure 11.
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REST Request

Method: ]_FLIT B http://localhost:3571/todos.php

Request Header: Name | Value

Request Body: 1 not a valid JSON

Figure 11: The test for error handling in the PUT verb

The response body contains a JSON array that provides the class name and description of
the exception. In addition, the client receives HTTP return code "400 Bad Request".

Now that we know how to build a REST service in PHP that uses JSON as transport format,
we can start to talk about Android.

INTRODUCING ANDROID DEVELOPMENT

As Google says...

“Android is a software stack for mobile devices that includes an operating system,
middleware and key applications. The Android SDK provides the tools and APIs necessary
to begin developing applications on the Android platform using the Java programming
language.” (http://developer.android.com/quide/basics/what-is-android.html)

A lot has been written on the web on the pros and cons of Android, so we will not repeat
that here. To get an introduction to Android and the motivations that led Google to

Copyright © 2011 Daniele Teti. All Rights Reserved.
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undertake the development of Android, you can consult Wikipedia at the following URL
http://en.wikipedia.org/wiki/Android %28operating system%29.

Before starting to develop for Android, you must set up the development environment.
Although it is not mandatory to use a specific development environment, Google has
written a very useful plug-in for Eclipse called ADT (Android Development Tools), and later
in this article we will use Eclipse with ADT. Google provides an excellent guide on how to
configure everything you need to develop on Android. The rest of this paper will assume
that your development environment is configured as recommended in this guide
(http://developer.android.com/sdk/installing.html) and that you have successfully tried the
"HelloWorld" tutorial (http://developer.android.com/resources/tutorials/hello-world.html).

In the rest of the paper, | will refer to some key components of the architecture of Android.
To understand this , and avoid lengthy copy-paste, | suggest you refer to "Application
Components". You can find more on this here.

http://developer.android.com/quide/topics/fundamentals.html#appcomp

LAYOUT

The most common way to define the appearance of an activity is using the XML layout file.
The structure of the XML used by Android for layout, is reminiscent of a HTML web page.
Each element within the XML can be either a view or a viewGroup (including their
descendants). The name of the XML elements of the layout file correspond to JAVA class
that represents them. So a <Button/> element creates an instance of the Button within the
GUI and an element <LinearLayout/> creates an instance of the ViewGroup LinearLayout.
When loading resources, Android initializes the objects defined in the XML file layout
creating functional objects. For a Delphi programmer, the closest concept to an Android
layout file is the DFM file.

VIEW AND EVENT HANDLING

An activity is the Android counterpart to the Delphi Form. So, whatever the user sees is
contained in an Activity. Every visible element within Android is called a view and is drawn
on an activity. Specifically, graphical controls are called widgets and are defined in the
package android.widget.

One difference for a Delphi developer is the event handling mechanism, but it is very
similar to that of the graphics libraries available on Java SE.

The application that we are going to build, will allow us to understand the listener
mechanism and how to parse a string in JSON format.
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We will start by creating a new "Android Project" and configuring it as shown in Figure 12.
From Eclipse you can create a project related to the unit test, but on this occasion we will
not create it but just click "Finish".

Now modify the XML code of the layout “main” (that is found in res/layout/main._xml) to
create aButton, an Editview and a TextView. To define the layout there is also a visual editor,
not particularly advanced, but is is fit for purpose.

The XML code should be as follows®. You can either write it by hand or use the designer.

<?xml version="1.0" encoding=""utf-8"7>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:orientation="vertical"
android: layout_width="fill_parent"
android: layout_height="fill_parent>
<EditText
android: id=""@+id/edt"
android: layout_width="fill_parent"
android: layout_height="wrap_content"/>
<Button
android: id="@+id/btn_click _me"
android: layout_width="fill_parent"
android: layout_height="wrap_content"
android:text="Click ME"/>
<TextView
android: id="@+id/txt"
android: layout_width="Ffill_parent"
android: layout_height="fill_parent"/>
</LinearLayout>

As soon as the XML file is saved, the ADT generates a static class called R that contains
references to each resource in the directory res. Among these references you will also find
the IDs of the controls defined in the XML file layout. To refer the ExitText, for example,
we will use a constant R.id.edt, while for the Button there is R.id.btn_click_me.

8|t is good practice to use constants defined in different XML files that Android provides, rather than hard
coded values in your code.
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MNew Android Project

Creates a new Android Project resource.

Project name:  MyFirstAndroidProject

Contents

@ Create new project in workspace
Create project from exsting source

[ Use default location

C:fUsers/Daniele/Docurments/Customers/Embarcadero White Pap
Create project from exsting sample
Samples: | ApiDemos
Build Target

Target Name Vendor
4| Android 21-updatel  Android Open Source Project

Properties
Application namez  The First

Package name: it.danieleteti whitepaper(l

[¥] Create Activity:  MainActivity

Min SDK Version: 7

Figure 12 Configuring an Andriod project

After defining the graphical interface, you must link the event handler to all the views it
contains.

Each view can respond to user inputs and be be connected to a Listener. In our particular
case, we need to handle the listener for the button click.

Unlike Delphi, we don't have references between the Activity and the controls, as its
aspect depends on the layout it holds. For this reason there is a method findviewByld(int

id) that receives a View identifier and returns its current activity as a generic reference to
the view.
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In our case, for example, to retrieve the reference to the button and link it to the event
handler, we write:

Button btn = (Button)findViewByld(R.id.btn_click_me);

In this way, the local variable btn refers to the instance of the Button class identified by ID
btn_click_me currently drawn on the activity.

On onCreate’, you need to retrieve the references to all the objects that we will refer in the
code.

Then connect the listener for the button OnClick event. At the click of the button, we are
going to write the TextView (like a TLabel) the text from the EditText (similar to a TEdit).

When you write the code, Eclipse might warn that some imports, regarding classes Button,
TextView EditText are missing. As already mentioned, all the widgets, or nearly so, are
contained in the package android.widget.*. Import it as shown in the code, and that will
placate Eclipse.

" Despite the name, as it can be misleading, onCreate is not technically an event as in Delphi. onCreate is a
simple method override. This can be considered as an implementation of the design pattern “Template
Method” (http:/it.wikipedia.org/wiki/Template _method)
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,

File Edit Refactor Run 5Source Navigate Search Project Window Help

G-EHa& BRE H-0-Q- BHFECG- ®5- PAE N & [Fava )
gl'é"ﬂj@' i

] mainxml [J] MainActivity.java &3 =0

= =
2 1 package it.danieleteti.whitepaper®l; - o
5 =
B 2=import android.app.Activity;

4 import android.os.Bundle;
5 import android.view.View;
& import android.widget.¥;
7
8

public class MainActivity extends Activity {

9 private Button btn;

18 private EditText edt;

11 private TextView txt;

12 /*¥%* Called when the activity is first created. */

139 @0verride

14 public void onCreate(Bundle savedInstanceState) {

15 super.onCreate(savedInstanceState);

16 setContentView(R.layout.main);

17 btn = (Button)findViewById(R.id.btn click _me);

18 edt = (EditText)findViewById(R.id.edt);

19 txt = (TextView)findViewById(R.id.txt);

20° btn.setOnClicklListener(new View.OnClicklListener() {

21 public void onClick(View arg®) {

22 txt.setText(edt.getText());

23 }

24 1)

25 1

26 }

4 13

o® |Writable |SmartInsert |26:2 Android SDK Content Loader 5 e R B

Figure 13: The MainActivity.java file within the IDE

On line 20 we linked an OnClickListener to a button using a Java Anonymous Class
(http://java.sun.com/new?java/divelog/partS/pageb.jsp). The onClick method of the
listener is invoked on button click and acts as the event handler for the onclick event. In
the body of the method we are using references to EditText and TextView to copy the text.
In figure 14 you can see the running application on my Android phone.
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¥ S 0§ = ol 12:07
The First

Hello Android Wﬂrld|

Click ME

gwertyuiop

asdfghjk!
+t zxcvbnmeE

71123 {2 — re

Figure 14: Running the application on an Android device

Now we can move on to interrogate our service PHP REST.

ACCESSING THE WEB SERVER

To send a request to a web server from an Android application is not complicated. For
this purpose, Android provides the well-known Java HttpClient library from the Apache
Software Foundation. The documentation on this is really great and well done. To
understand how HttpClient works, it is useful to use the official documentation of the
project and you can find it here http://hc.apache.org/httpcomponents-client-
ga/tutorial/html/index.html

What we want to do now is to modify the application so that it can send a GET request to
an arbitrary URL. The user can enter an URL within the edit and press the button. The
application makes a request to the web site and prints the received text in the TextView.
To accomplish this, we are going to write an activity private method that receives the url of
the website as an input parameter, and returns the body of the response as output.
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private String execHttpRequest(String url)

{

try {
//Create default http client
HttpClient httpclient = new DefaultHttpClient();
//We want send a GET request, so Create an HttpGet object
HttpGet httpget = new HttpGet(url);
//Execute GET request over the httpclient
HttpResponse response = httpclient.execute(httpget);
//Retrieve the response body or “entity"
HttpEntity entity = response.getEntity();
//Return the entity as String
return EntityUtils.toString(entity);

} catch (Exception e) {

//1T something goes wrong, print the stack trace
//and return the Exception message
e.printStackTrace();
return e.getMessage();

}

If you try to run this application on the emulator or a device at the click of a button you get
the following error message:

Permission denied (maybe missing INTERNET permission)

This is because, in Android, every application that uses a network connection, must inform
the operating system?8.

To inform Android that our application needs to access to the Internet, open the file
AndroidManifest.xml and add the following line just before the closing tag </manifest>:

<uses-permission android:name="android.permission. INTERNET''></uses-permission>

You can use the visual editor if you prefer. Now when running the application it should be
possible to access the Internet.

Add an URL to the EditView and then click the Button. The result will be similar to Figure
15.

® Permissions are an application-level security mechanism that lets you restrict access to application
components.

Permissions are used to prevent malicious applications from corrupting data, gaining access
to sensitive information, or making excessive (or unauthorized) use of hardware resources or external

communication channels.
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= ull 3 13:15

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0
ransitional//EN" "http://wwv .org/TR/xhtmlI1/
DTD/xhtml1-transitional.dt
<html xmIns="http://www.w3.org/1999/xhtm|">0
0
ad profile="http://gmpg.org/xfn/11">0
ent-Type" content="text/

tml; ChdlaEl LFTFb />0

]

<title>while true do; </title>0

a

<metar e="generator" content="WordPress
5%y - leave this for stats -->[1

k rel="stylesheet" href="http://www.danieleteti.
-Lornenmhetnes/glossyblue/sty\e.css"
text/css" media="all" />0
<link rel="stylesheet" href="http://www.danieleteti.
it/wp-content/themes/glossyblue/print.css
"text/css" med\a— int" />0
rel="alternate" type= apphcanon/rss+/ml'
'while true do; RSS Feed" href="http://www.
danieleteti.it/?feed=rs
<link rel="pinghack" href="http://www.danieleteti.

Figure 15: The reponse on the Andriod client from accessing the web server

Parse the JSON in the http response

In standard Android SDK, there is also one of the most popular parser in the JAVA world.
The package is in org.json.

As a first example we will create a simple Android application that asks the current time
from the first REST service that we have written. The complete code for the service can be
found in the folder 00_First. REST_PHP_Server.

On the button click , we send a GET request to the service by setting ACCEPT:
application/json in the headers. The service, we will return the JSSON that we saw in Figure
3. At this point we have to parse it. The detail of the code that makes the request and
parses the JSON is in the figure 16.
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File Edit Run Source Mavigate Search Project Refactor Window Help

il v¥oGor v

C-Ha BRd $-0-@- & @y POEN

= (@)

1) mainxml (m MainActivity.java (.g main.xml (_m *MainActivity.java 3

&
//Change this IP:PORT with you current IP:PORT

FT T

{
try {
JS0NObject § = new JSONObject(jsen string);
return j.getString("current date");
} catch (JSONException e) {
e.printStackTrace();
return json_string;

¥

private String execHttpRequest(String url) {
try {

HttpGet httpget = new HttpGet(url);
[/We want the JSON version of resource

HttpEntity entity = response.getEntity();
return EntityUtils.toString(entity);

58 } catch (Exception e) {

51 e.printStackTrace();

52 return e.getMessage();

private static String SERVICE URL = "http://192.168.2.3:3571/index.php"; =

private String getTheTimeFroml]SONString(String json_string)

HttpClient httpclient = new DefaultHttpClient();

httpget.addHeader("accept”, "application/json");
HttpResponse response = httpclient.execute(httpget);

m

o® ‘ Writable | Smart Insert ‘ 28:5

= Elﬁl

Figure 16: Making the request and parsing the JSON response

Please notice at line 46, the accept header has been added in order to get a JSON
representation of the current time. In figure 17 is shown the running application.

Copyright © 2011 Daniele Teti. All Rights Reserved.
Embarcadero Technologies

- 25 -



@ Tech Note Mobile Application Development: Connecting with PHP REST Servers from Android

= ull €2 15:54
What time is it

What time is it?

Wed, 10 Nov 10
15:55:01 +0100

Figure 17: The Andriod client application running with the date/time response

DEVELOPING A TO DO LIST

Now that we understand how to interface an Android application with a REST service using
JSON, we will develop a simple ToDo list. A ToDo list is simply a list of things to do,
without a specific date on that they must be done. As the server we are using the service
that we built in the previous example “Writing a REST service using RPCL DataModules”
and this can be found in folder 02_REST_DB_Service.

The interface is minimal but effective. The main activity shows a list of all the ‘todo’ items,
and whether they have been completed or not yet completed?. Clicking on a TODO item,
using an Intent, we will open a new activity that will then allow us to edit it. In addition, you
can also insert new ‘todo’ items directly from the main activity using the "New ToDo"
button.

During the development we will learn how to connect a ToDo list retrieved from the server
to a ListView, how to open a secondary activity, how to create menus for the activity, how
to manage user preferences and how to use Toast. It is not in the scope of this paper to be
a course on Android, but understanding these simple mechanisms will enable you to
develop a simple Android application that does something really functional.

° An excellent extension of the ToDo application is that it can decide to only show only that the method
completed or already completed. This extension is left as an exercise to the reader.
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WRITING THE PROXY

From the code perspective, the most interesting part is the proxy to access the REST
service (the proxy file is RESTProxy.java). Let's take a look at the most significant methods,

starting with the method that returns the complete ToDo list:

File Edit Run Source Refactor Mavigate Search Project Window Help

C-H& ERld -0  EFGE &I P AET
.gl"é"ﬂ:'(-‘:" 7

i R— ™
——————

5 % Debug

- I *RESTProxy.java &3 [J] ToDo.java Tm MainActivity.java 1 1< main.xml 1 [J] ToDoListAdapter.java \I»S =0
= 68= public List<ToDo>» getToDos() { ol
69 try {
i 70 HttpClient client = new DefaultHttpClient();
71 HttpGet method = new HttpGet(Settings.getServiceUrl());
72 return loadFrom]SONArray(client.execute(method));
73 } catch (Exception e) {
74 e.printStackTrace();
75 return null;
76 1
77 )
78
795 protected List<ToDo> loadFromJSONArray(HttpResponse response)
80 throws IllegalStateException, IOException, JSOMException { il
81 JS50NArray objs = new JSOMArray(EntityUtils.toString(response.getEntity()));
82 Arraylist<ToDo> arr = new Arraylist<ToDo>();
83 1S0MObject obj; =
34 for (int 1 = ©; i < objs.length(); i++) r
85 {
86 obj = objs.getISONObject(i); i
87 arr.add(new ToDo(obj.getInt("ID"),
88 obj.getString("DESCRIPTION"), obj.getInt("COMPLETED")));
89 }
90 return arr;
91 ) i
(a5
4| 1 +
:¢ | Writable ‘ Smart Insert ‘ 79:31 s B |ﬁ|

Figure 18: The code to convert the JSON array ToDo items into an ArrayList

As can be seen in Figure 18, the TODO list is returned from the service as an array of
JSON objects. We have written a method that takes care of converting the JSON
representation of ToDo into a real List<ToDo>. At this point the code should be clear.
Creating and editing a ToDo item, is just a little bit more complex, as we have to handle

the body of the request.
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File Edit Run Source Refactor MNavigate Search Project Window Help

G-E& Bl -0 EHFG- @F- PIEN H-H-Cera- i % Debug (& Java |
m RESTProxy.java i [ ToDo.java m MainActivity,java < mainxml ] TeDeListAdapter.java 7| todo_list_view_tedos [ ToDoApplication.java > =08

e

37= public veid createToDo(ToDo todo) threws Exception {

JSONObject j = new JSONObject().put("DESCRIPTION", todo.getDescription())
.put("COMPLETED", todo.getCompleted());

o

co
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[¥e]

B
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try {
HttpClient client = new DefaultHttpClient();
HttpPut method = new HttpPut(Settings.getServiceUrl());
method.setEntity(new StringEntity(j.toString(), "utf-8"));
client.execute(method);

} catch (Exception e) {
e.printStackTrace();
throw e;

s BB
mn

P

¥

4

50 |

518 public veid updateToDo(ToDo todo) throws Exception {

52 150NObject j = new JSONObject().put("DESCRIPTION", todo.getDescription())

53 .put("COMPLETED", todo.getCompleted());

54 try {

55 HttpClient client = new DefaultHttpClient();

56 HttpPost method = new HttpPost(Settings.getServiceUrl() + "/" + String.valueOf(todo.getId()));

57 method.setEntity(new StringEntity(j.toString(), "utf-8"));

58 client.execute(method);

59 } catch (Exception e) {

60 e.printStackTrace();

61 throw e;

62 3

63 H 8

- - b
nké Writable Smart Insert 50:1 s B

Figure 19: The create and update methods

Figure 19 shows more on the PUT and POST. In this case, in addition to sending the
request with the appropriate method (PUT to create and POST to update) we are required
to also send the body of the request in the expected format. The creation of JSON,
necessary to represent the JAVA object in JSON, is the responsibility of the proxy
method. In an application in the Real World, it is correct to ensure that every object can
serialize its internal state independently via Reflection or by implementing an interface
such as the following:

public interface JSONSerializable {
public String toJSONString() throws JSONException;
public void fromJSONString(String json) throws JSONException;

}

Please notice at line 56 of figure 19 the url is built to identify which ToDo item to edit,
using parameters. The same criterion is used by the method deleteToDo.

THE APPLICATION

Let's start with the definition of the main activity. We want to have a ToDo list and a button
to add a new item. Here is the content of the file layout main.xmi.
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<?xml version="1.0" encoding=""utf-8"7>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android: layout_width="Ffill_parent"
android: layout_height="fill_parent” android:weightSum="50">
<ListView
android:id="@+id/lv_todo"
android: layout_width="fill_parent"”
android: layout_height="wrap_content"
android: layout_weight="49"
android: layout_gravity="left"/>
<Button
android: id="@+id/btn_new_todo™
android:text="New ToDo"
android: layout_width="fill_parent”
android: layout_height="wrap_content"
android: layout_weight="1"/>
</LinearLayout>

In the onCreate method of the main activity we upload the TODO list from the server. But
be careful, as you can read in the documentation
(http://developer.android.com/reference/android/app/Activity.html) the activity requires
precise LifeCycle handling. The OnCreate method is invoked whenever the activity is re-
created. Unfortunately, when you change the orientation of your Android phone or
emulator, the activity will be destroyed and recreated with the new layout to suit the new
layout of the display. As a result, every time you turn the display on the phone, the activity
will require a new ToDo list from the server. For this type of example it is not a problem,
but for real world applications, it could potentially have implications. However, there are
several techniques to avoid requesting the data from when there is a change in display
orientation.
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File Edit Run Source Mavigate Search Project Refactor Window Help

PAEM H~-F - e~

= Java - Todolist/src/fit/danieleteti/todolist/MainActivity java - Eclipse SD_EI&'Q

C-E& Brd $-0-Q- EHF G~ &4~ [ %5 Debug (& Java |

[J] RESTProxyjava | [J] MainActivityjava £3 . 5 mainxml | [J] EditToDoActivityjav | s =0
;] 12 public class MainActivity extends Activity implements OnItemClicklistener { =
14 private ListView lv;
I8 15 private List<ToDo> todo list;
16
17 private final int MENU_REFRESH = 1601; -
18 private final int MENU_CONFIG = 1802;
1% private final int MENU_ABOUT = 1@@3;
20
21 /**%¥ Called when the activity is first created. */
228 @0override
23 public void onCreate(Bundle savedInstanceState) {
24 super.onCreate(savedInstanceState);
25 setContentView(R.layout.main);
26 lv = (ListView) findViewById(R.id.lv_todo);
27 lv.setOnItemClickListener(this);
28 refresh_data();
29 }
38
31= private void refresh data() {
32 todo list = new RESTProxy(this).getToDos();
33 lv.setAdapter(new ToDolistAdapter(this, todo_list));
34 b =
g | 1 |
o® | Writable | Smart Insert ‘ 70 : Launching TodolList s B

Figure 20: The onCreate methods in the code editor

As evident from the previous code, after setting the layout, as read from XML resources,

we request the data from the remote service using the proxy. This then returns a simple list

of items. This list is attached to the Listview through an adapter. To fully explain the
purpose and implementation of a custom adapter is outside the scope of this paper. For

now, consider it to be an object that handles the binding from a list of objects and the

Listview. For more information see the following link
http://developer.android.com/resources/tutorials/views/hello-listview.html .

On clicking "New ToDo" we need to create a new activity to edit the ToDo item. The

mechanism used is that of Intent.

public void newTodoClick(View btn) {
Intent 1 = new Intent(this, EditToDoActivity.class);
// start the other activity
startActivity(i);
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The activity EditToDoActivity is used both to create a new ToDo item and to to edit an
already existing one. In the demo code supplied, you can also check how to create menus
for the activity. Each activity must be recorded in the file AndroidManifest.xml otherwise
Android will fail to instantiate it. In AndroidManifest.xml file enter, the following line, just

before the closing tag </application>:
<activity android:name="EditToDoActivity'></activity>

The code that accesses the service to update the data is contained in the activity
EditToDoActivity and is trivial and is shown below in Figure 21.

File Edit Run Source MNavigate Search Project Refactor Window Help

P AEN HrH ooy

NrEa S B0 U BEG @ % Debug (E7Tavs ]

. [J) RESTProxyjava | [J] MainActivityjava | 0 mainxml | [J] ToDoListAdapterjava | [J) EditToDoActivityjav £3 > ™ = B||
L
=] 26 public veid saveClick(View view) { -
ke 3 RESTProxy proxy = new RESTProxy(this);
4 try {
5 todo.setDescription(txt description.getText().toString());
6 todo.setCompleted(chk_completed.isChecked()?1:8);
7 if (todo.getId() == -1)
8 proxy.createToDo(todo);
9 else
e proxy.updateToDo(todo);
1 Toast.makeText(this, "ToDO Saved", Toast.LENGTH SHORT).show();
2 finish();
3 } catch (Exception ex) {
4 ex.printStackTrace();
5 Toast.makeText(this, ex.getMessage(), Toast.LENGTH_SHORT).show();
6 1
7 } il
8 |
9= public veoid deleteClick(View view) {
e RESTProxy proxy = new RESTProxy(this);
1 try {
2 proxy.deleteToDo(String.valueOf(todo.getId())); L
3 finish(); 1
4 } catch (Exception ex) {
5 ex.printStackTrace();
6 Toast.makeText(this, ex.getMessage(), Toast.LENGTH SHORT);
7 1
8 3 m
9 -
o [
o* Writable ‘ Smart Insert 58: ° Launching Todolist & B i

Figure 21 : The code to Save or Delete a ToDo
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In this activity we have used a new way to link the OnClick event to the buttons. Instead of
recovering the reference and attaching a listener, we have directly defined the name of the
method to be invoked when the button is clicked in the layout file. This mechanism makes
it even more like the layout file to the Delphi dfm. For details, see the file
res\layout\edit_todo.xml.

SUMMARY

In this quick introduction to the Android world, we have only scratched the surface of the
subject. We have nevertheless been introduced to several key concepts that allow the
reader to start developing REST services in PHP, and enable an Android application to
manage remote data while enjoying all the features of the mobile device.

If you would like to learn more, | would recommend that you study the samples in the SDK
provided by Google. They can be found under the directory samples \<your-platform-
number> of the SDK.

ABOUT RADPHP XE

Embarcadero® RadPHP™ XE revolutionizes PHP web development with a completely
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