Microsoft Windows Azure Virtual Lab Walkthrough
Zend Framework

About this Lab
The newest versions of the Zend framework – versions 1.10 and higher – include classes that support Windows Azure Storage with wrappers so you can store and retrieve data as Blobs, Tables and Queues.
This lab is intended to show PHP developers who use the Zend framework how they can use Windows Azure Storage features to store and manipulate data in the cloud in their Zend-based applications.
There is a video that accompanies this lab, so that you can follow along, step-by-step.  The lab should take you about an hour.

Before you Start
This lab was developed for Microsoft Windows 7, but it will work with Microsoft Vista SP1 or higher.  It also uses IIS (Internet Information Services) version 7 or higher. 
Before you begin the lab, you must have certain prerequisites.  
IIS using Fast CGI
Open Control Panel > Programs and Features and click on Turn Windows features on and off:

Select Internet Information Services, World Wide Web Services.  Under Application Development Features, select .NET Extensibility, ASP, ASP.NET, CGI, ISAPI Extensions and ISAPI Filters.


PHP 5.2.13
Download php-5.2.13-win32-installer.msi from 
http://www.php.net/downloads.php
Click Next to begin the installation.  Accept the license agreement.  

Install to destination folder: C:\Program Files\PHP\



Select IIS Fast CGI for the server.






Expand Extensions and select to install Curl.


Click Install to begin the installation, and Finish when it's complete.

Zend Framework 1.10.5
Download Zend Framework 1.10.5 Full from
http://framework.zend.com/download/latest
Unzip it to C:\Program Files\Zend

Zend Studio
Download and install Zend Studio 7.2.0 from

http://www.zend.com/en/products/studio/downloads



Windows Azure SDK
The Windows Azure Software Development Kit (SDK) includes the Windows Azure Development Fabric and Development Storage.  These create a development environment that can be used for local testing before an application is deployed to the cloud.   
Download the Windows Azure SDK February 2010 from
http://www.microsoft.com/downloads/details.aspx?familyid=DBA6A576-468D-4EF6-877E-B14E3C865D3A&displaylang=en
It requires IIS 7 or higher, .NET Framework 3.5 SP1 or higher, and Microsoft SQL Server Express 2008 or Microsoft SQL Server Express 2005 or Microsoft SQL Server 2008, or greater.
Install accepting defaults.

You will need to start only the Development Storage for this virtual lab.  To start the Development Storage:

Use Windows Explorer to navigate to C:\Program Files\Windows Azure SDK\v1.1\bin.
Click csmonitor.exe to start the Development monitor.





In the system tray, find the icon for the Development monitor. 


Right-click the icon and select Start Development Storage service.


Create a test application.
Open Zend Studio and select Window > Open Perspective > Zend Framework.
From the menu, select File > New > Zend Framework Project.
Name the project ZendStorage, and leave the default project layout.





Click Finish.
Expand the ZendStorage folder, then expand application > views > scripts > index.




Right-click index.phtml in the PHP Explorer pane on the left and select Run As > PHP Script.
Output shown in the browser window should look like this.
Save your test application.











Add the Zend Framework component for Windows Azure to the application.
You will copy the folder containing the Zend_Service_WindowsAzure component into your application, and then add it to the include path for PHP.  Files in this folder let you call Windows Azure APIs from your PHP applications.     
Using Windows Explorer, copy the entire folder named Zend which is located in  
C:\Program Files\Zend\ZendFramework-1.10.5\library\
	to
C:\Users\user\Zend\workspaces\DefaultWorkspace7\ZendStorage\library

Open the php.ini file in C:\Program Files\PHP  and add this line
include_path = ".;C:\Progra~1\Zend\ZendFramework-1.10.5\library\"




Move test application onto IIS.

Copy the entire ZendStorage folder from your Zend workspace at 
C:\Users\put_your_username_here\Zend\workspaces\DefaultWorkspace7
to
C:/inetput/wwwroot 
Open IIS Manager.  You can do this from the Start menu, either directly


or, if you don't see it in the Start Menu, by typing inetmgr into the search box and pressing Enter.





3.	In IIS Manager, expand the server > Sites > Default Web Site.
Right-click the ZendStarter folder and select Convert to Application.


Leave the default settings and click OK.





Right-click the application and select Manage Application.



Change the Physical Path to C:\inetpub\wwwroot\ZendStorage\public.





Test your setup.
Open your browser to
http://localhost/ZendStorage/index.php.

If you see

your setup was successful.


Exercise 1:  Create and Test Blob Storage

Write code to work with Blob storage.
A blob can store digital data, like a file or a picture.  Blobs are held in containers, so we'll first write the code to do that.
In Zend Studio, open the test application named Zend Storage that you created in the setup.
Expand the ZendStorage folder, then expand application > views > scripts > index.
Click on the index.phtml file to open it for editing.


Delete the contents of the index.phtml file and substitute this basic skeleton code.  Note that the HTML page code has been simplified for the virtual lab.
The two require_once lines point to files that contain classes with methods to call Windows Azure APIs to manipulate storage.  
<html>
<body>
<h1>Demo Zend Application</h1>
<?php
  require_once 'Zend/Service/WindowsAzure/Storage.php';
  require_once 'Zend/Service/WindowsAzure/Storage/Blob.php';
  try
  {

  }
  catch (Exception $e)
  {
echo "<br/>".$e->getMessage()."<br/>";
  }

?>
</body>
</html>


Inside the try..catch block, add code to create a label "Working with a blob" and to instantiate a new Blob storage client.  The constants here are defined in classes that are part of the Zend Windows Azure component.

URL_DEV_BLOB points to a location on the local host that will hold blobs for testing in the development environment
DEVSTORE_ACCOUNT is a standard account used in the development environment.  
DEVSTORE_KEY is a standard key used in the development environment.

In the development environment, every user uses the same account and key.

The last two arguments are a Boolean for whether to construct a path-style URI for the blob, and a retry policy.

echo "<hr/><h3>Working with a blob</h3><br/>";

$blobStorageClient = new Zend_Service_WindowsAzure_Storage_Blob(Zend_Service_WindowsAzure_Storage::URL_DEV_BLOB, Zend_Service_WindowsAzure_Credentials_CredentialsAbstract::DEVSTORE_ACCOUNT, Zend_Service_WindowsAzure_Credentials_CredentialsAbstract::DEVSTORE_KEY, false, null);


After the previous lines, add code to create a container for blobs.  Containers hold blobs and can be used to organize blobs.

$blobStorageClient->createContainer('pix');

Next add a line that calls the putBlob() method of the Blob storage client to add a blob to the container.  The first argument is the name of the container, the next is the name of the blob, and the third is the location of the content to be stored in the blob.  The name of the blob itself can be, but doesn't have to be, the same as the name of the content it holds.

$blobStorageClient->putBlob('pix', 'WindowsAzureLogo.jpg', ".\\WindowsAzure.jpg");

Next add code to make the blob public, so that users can access it.  By default, blobs are private.

$blobStorageClient->setContainerAcl('pix', Zend_Service_WindowsAzure_Storage_Blob::ACL_PUBLIC);

The next line constructs a string containing the URL that indicates the location at which the blob is being stored on the server.  It can be used to access the blob when you want to allow a user to download it or to show it on a page, for example.

$blobURL = "http://" .Zend_Service_WindowsAzure_Storage::URL_DEV_BLOB . "/" . Zend_Service_WindowsAzure_Credentials_CredentialsAbstract::DEVSTORE_ACCOUNT. "/pix/WindowsAzureLogo.jpg";

The last line uses the $blobURL to place an image on the page.  

echo '<img src="'.$blobURL.'">';

Copy the file WindowsAzure.jpg from the Source Code folder that comes with this Virtual lab into the same folder as index.php, which is 

C:\Users\your_username_here\Zend\workspaces\DefaultWorkspace7/ZendStorage/public


Test your application.
Save and copy the file WindowsAzure.jpg from the Source Code folder to
C:/inetpub/wwwroot/ZendStorage/public
Copy the file index.phtml from the ZendStorage folder in your workspace to

C:\inetpub\wwwroot\ZendStorage\application\views\scripts\index
to replace the existing file.
Open your browser to http://localhost/ZendStorage/index.php.

You should see this output:


NOTE:  If you re-run your application, you will see this error message: 

The application throws an exception if you try to re-create a container that already exists.  To handle this, you can add a try..catch block as shown in the section Handle exceptions caused when you run your application a second time on page 30 of this document.



Exercise 2:  Create and Test Table Storage

Write code to work with Table storage.
Azure table storage stores data in key/value pairs that are conceptually, but not actually, similar to tables in a relational database.  For more information on this, see the video PHP and Windows Azure Platform, which includes a conceptual introduction to Azure Storage, and which you can find on the MSDEV site at http://www.msdev.com.

Add another require_once statement to include the class with methods to work with tables.  You can add it at the top with the others, or later in the code, right after the blob code.

require_once 'Zend/Service/WindowsAzure/Storage/Table.php';

Delete the code inside the try..catch block from the last exercise.  Replace it with the code below to create a label "Working with a table" and then to instantiate a storage client for a table.  The parameters to the constructor are similar to those for a blob.
echo "<hr/><h3>Working with a table</h3><br/>";

$tableStorageClient = new Zend_Service_WindowsAzure_Storage_Table(Zend_Service_WindowsAzure_Storage::URL_DEV_TABLE, Zend_Service_WindowsAzure_Credentials_CredentialsAbstract::DEVSTORE_ACCOUNT, Zend_Service_WindowsAzure_Credentials_CredentialsAbstract::DEVSTORE_KEY,false,null);


3.	Use the createTable()method of the table storage client to create a table.
$tableStorageClient->createTable('myTable');

4.	Create an entity class for the data to be inserted into the table.  This will be something like a row 	in a relational database table, although Azure Storage tables hold key/value pairs, not rows.   	Here in the lab, we are writing the code for the class in-line with the rest of the PHP application 	code, but it's more common to put this into a separate file and then include that file in the 	application with a require_once statement.
The "doc block" comment documentation lines that show the data type for each property are required.  Documentation at 
http://framework.zend.com/manual/en/zend.service.windowsazure.html
shows all the possible data types. 
class TestEnt extends Zend_Service_WindowsAzure_Storage_TableEntity
{
	/**
	* @azure MyString Edm.String
   */
   public $MyString;

   /**
   * @azure MyInt Edm.Int64
   */
   public $MyInt;
}




5.	Create an entity to be stored in the table.
The first argument to the constructor the name of a partition of your choice.  Putting entities into the same partition tells the Windows Azure platform that they are likely to be retrieved together, so they should be kept physically close if possible. 
The second argument is a string called the row key that uniquely identifies the entity.  It can be a simple sequential integer or a value that is naturally uniquely associated with the entity, such as a social security number or license number, etc.
$ent1 = new TestEnt('partition1', '001');

6.	Assign values to each property. 
$ent1->MyString = "Bob";
$ent1->MyInt = 42;

7.	Use the insertEntity()  method of the table storage client to insert the entity into the table.
$tableStorageClient->insertEntity('myTable', $ent1);

8.	Use the retrieveEntityByID()  method of the table storage client to create a table.  The 	arguments are the table name, the partition, the unique row key, and the class the entity is 	based on.
There are other ways to retrieve entities from a table, including something similar to a SQL query.  Consult the Zend Windows Azure documentation at the URL given above for more information.
$retrievedEntity= $tableStorageClient->retrieveEntityById('myTable', 'partition1', '001', 'TestEnt');

9.	After you have retrieved an entity into a variable, you can access its property values.
echo $retrievedEntity->MyString  ." & " . $retrievedEntity->MyInt . "<br/>";

Test your application.
Save and copy the file index.phtml from the ZendStorage folder in your workspace to
       C:\inetpub\wwwroot\ZendStorage\application\views\scripts\index.
Open your browsertohttp://localhost/ZendStorage/index.php.

You should see this output:


Exercise 3:  Create and Test Queue Storage

Write code to work with Queue storage.
Queue storage lets you write messages to a storage location in one process and then retrieve them from a different process, so you can use it for messaging between processes.
Add another require_once statement to include the class with methods to work with queues. 
require_once 'Zend/Service/WindowsAzure/Storage/Queue.php';


Delete the code in the outside try..catch block from the last exercise.  Replace it with the code below to create a label "Working with a queue" and then to instantiate a storage client for a queue.  
echo "<hr/><h3>Working with a queue</h3><br/>";

$queueStorageClient = new Zend_Service_WindowsAzure_Storage_Queue();

Use the createQueue() method of the queue storage client to create a queue.  The argument is the name of the queue and it can have only lower-case characters and numbers.

   $queueStorageClient->createQueue('myqueue');

Add messages to the queue using the putMessage()  method.
   $queueStorageClient->putMessage('myqueue', 'Test message1');
   $queueStorageClient->putMessage('myqueue', 'Test message2');

Use the getMessages() method of the queue storage client to retrieve one or more messages into a collection.  The number of messages to retrieve is the second argument to the method. 

$messages = $queueStorageClient->getMessages('myqueue', 1);

Then iterate through the returned messages to process them.  Retrieving messages does not delete them from the queue, so as you process each message you can choose to call deleteMessage()if you don't want it to remain available on the queue.
foreach ($messages as $message) {
echo "<br/>" . $message->MessageText;
       $queueStorageClient->deleteMessage('myqueue', $message);
   }



Test your application.
Save and copy the file index.phtml from the ZendStorage folder in your workspace to 

	C:\inetpub\wwwroot\ZendStorage\application\views\scripts\index.

Open your browser to http://localhost/ZendStorage/index.php.

You should see this output:







Exercise 4:  Re-write Code to Use Windows Azure Storage in the Cloud

After your code has been tested in the development environment, you can change it so that data is stored in the cloud instead by changing only a few lines of code.
For this part of the lab, you will need a Windows Azure account.  If you already have an account, you can skip the next section.  
Get a Windows Azure account.
Go to the Windows Azure Portal and select an offer
http://www.microsoft.com/windowsazure/offers/
Compare options with the "Windows Azure Platform Offer Comparison Table". The "Introductory Special" gives you limited free use of Windows Azure.  

Follow the instructions to create the account you choose.  
You must sign in with a Microsoft Live ID.  If you don't have one, you can get one at https://signup.live.com.
You will create a profile with contact information.
You will need to provide a payment method, such as a valid credit card or invoicing information, even for the introductory special
Then you must activate your subscription, and you will need to select a Subscription Name, as shown below.    

That name will be the name of your first project in Windows Azure.


Set up an Azure Storage service.
Sign in to the Windows Azure portal (http://windows.azure.com) with your Microsoft Live ID.  


Select your project.











Click "New Service".

Click on storage account



Give the service a label Demo Azure Storage, and a description Used to demonstrate Windows Azure Storage.  Click Next.


Choose a name for the storage account.  The name can have only lower case letters with numbers and no spaces.  It also has to be globally unique, so after you choose it, click Check Availability to see if the name has been taken already. 






This storage account is not related to any other service that runs in the cloud, so choose No.

Select a region – preferably one close to you geographically – and click Create.

[bookmark: _GoBack]


The display shows that your account has been created, with three endpoints, one for each of the data storage types.  Your primary and secondary access keys are also displayed.  Don't close this window because you'll need to copy and paste from it. 



Change your code to store data in the cloud.
Copy all the text from the file index.phtml which is available in the Source Code folder, into the index.phtml file that’s in the ZendStorage project in the Zend Workspace.

Change the code that instantiates a blob so it will create a new blob in the cloud, instead of in local storage.
$blobStorageClient = new Zend_Service_WindowsAzure_Storage_Blob(Zend_Service_WindowsAzure_Storage::URL_CLOUD_BLOB,'put_your_unique_account_name_here','put_your_primary_access_key_here',false, null);


Change the URL for the blob to point to the cloud
$blobURL = "http://put_your_unique_account_name_here." . Zend_Service_WindowsAzure_Storage::URL_CLOUD_BLOB .  "/pix/WindowsAzureLogo.jpg";

Change the code to instantiate the table and queue in the cloud also
$tableStorageClient = new Zend_Service_WindowsAzure_Storage_Table(Zend_Service_WindowsAzure_Storage::URL_CLOUD_TABLE,'put_your_unique_account_name_here','put_your_primary_access_key_here',false,null);

$queueStorageClient = new Zend_Service_WindowsAzure_Storage_Queue(Zend_Service_WindowsAzure_Storage::URL_CLOUD_QUEUE,'put_your_unique_account_name_here','put_your_primary_access_key_here',false,null);

We will not be storing locally anymore, so stop the development storage by right-clicking on the Azure logo in the system tray and selecting Shutdown Development Storage service.



Test your application.
Copy the file index.phtml from the  ZendStorage folder in your workspace to 
		C:\inetpub\wwwroot\ZendStorage\application\views\scripts\index.
Open your browser to http://localhost/ZendStorage/index.php.



You should the output as before from all three types of Azure storage, all on a single page.  The application is still running locally, but your data is now being stored in the cloud instead of locally.  Note that the queue may return a different message than the one shown here because message order cannot be guaranteed.  For more information on this:  http://msdn.microsoft.com/en-us/library/dd179363.aspx




Handle exceptions caused when you run your application a second time.
 If you try to run your application again, you will see error messages like this. 

Notice that only blob and table storage are affected.  To handle this problem:
Add try..catch blocks to delete the existing blob and table before you re-create them.
For the blob:
$blobStorageClient= new Zend_Service_WindowsAzure_Storage_Blob(...);
try
{
   $blobStorageClient->deleteContainer('pix');
}
catch (Exception $e)
{
echo "<br/> Container does not exist yet.";
}
$blobStorageClient->createContainer('pix');



For the table:
$tableStorageClient = new Zend_Service_WindowsAzure_Storage_Table(...);
try
{
   $tableStorageClient->deleteTable('myTable');
}
catch (Exception $e)
{
echo "<br/> Table does not exist yet.";
}
$tableStorageClient->createTable('myTable');


Then when you run a second time, you'll see these messages.  


These messages mean that the storage is being deleted, but because of latency, the next operations can't be done yet.  After you've seen the "being deleted" message, just wait a couple of minutes and try again.  That should take care of the latency and you will see this output:



You can remove the …does not exist yet error messages by removing the echo statements from the catch blocks.


Another way to delete storage before re-running your application in the cloud is to use the Windows Azure Tools available in Eclipse.  Those tools can delete cloud storage directly from the Eclipse IDE running locally and can be very helpful during development.  For more information, see the video Windows Azure Tools for Eclipse that is part of this series, PHP and the Windows Azure Platform, on http://www.msdev.com.  



Finished!
You have now finished the Virtual Lab, in which you created blob storage, table storage, and queue storage.  You stored and then retrieved data from each type of storage using the local Development Fabric as a test environment.  Then you changed your code so it could access the Azure cloud environment to do the same storage and manipulation operations.
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