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PHP and MongoDB

Using MongoDB in PHP is very similar to using it in the mongo.exe terminal, please refer to the document Installing and Using MongoDB for additional commands and operators.

You open a connection to MongoDB when you use the Mongo class to create the Mongo object. Although you can use the close() method to close it again, it is automatically closed when this object goes out of scope at the end of the PHP page so this is not necessary.

<?php
$connection = new Mongo();    Create the Mongo object

$connection->close();   Not required
?>

Creating Databases and Collections

You don’t need to, as soon as you insert the first document in the first collection of the database, both the database and collection are created.

Say we want to create a new database called “maintenancedb” containing a collection called “rooms” then we can access the collection like this.

$roomsCollection = $connection->maintenacedb->rooms;

Creating Documents

In PHP, the documents are created as associative arrays which look very similar to JSON documents. For example, say the room details look like this in JSON:

{ 
“Number”:”ROOM234”,
“Purpose”:”Computer Lab",
“Floor”:2,
“Doors”:1,
“Windows”:1,
“Whiteboard”:true,
“NumberOfSeats”:25,
 “Software”:
    [
        “Microsoft Visio”,
        “Microsoft VisualStudio”
    ] 
}

In PHP they would be created as an array that would look like this:

$room["Number"] = "ROOM234";
$room["Purpose"] = "Computer Lab";
$room["Floor"] = 2;
$room["Doors"] = 1;
$room["Windows"] = 3;
$room["WhiteBoard"] = true;
$room["NumberOfSeats"] = 25;
$room["Software"] = array();

$room["Software"][] = "Microsoft Visio";
$room["Software"][] = "Microsoft VisualStudio";

You can create this array using any of the standard PHP coding techniques including as an array literal.

This PHP array can then be inserted into the rooms collection like this:

$roomsCollection = $connection->maintenacedb->rooms;
$roomsCollection->insert($room);

The first time the following code is executed, the database, collection and document are simultaneously created:

<?php
$connection = new Mongo();   

$roomsCollection = $connection->maintenacedb->rooms;

$room["Number"] = "ROOM234";
$room["Purpose"] = "Computer Lab";
$room["Floor"] = 2;
$room["Doors"] = 1;
$room["Windows"] = 3;
$room["WhiteBoard"] = true;
$room["NumberOfSeats"] = 25;
$room["Software"] = array();

$room["Software"][] = "Microsoft Visio";
$room["Software"][] = "Microsoft VisualStudio";

$roomsCollection->insert($room);

$connection->close();  
?>


Note: By default insertions are unsafe i.e. don’t wait for the database to confirm that it was successful. You can specify the safe option should you wish, like this:

$options = array("safe" => true);

$result = $roomsCollection->insert($room, $options);
if($result == true)
{
	echo "<br/>Update Successful";
}



Search Criteria

To search, update or remove documents, you need to provide the search criteria that identify them. In MongoDB, this consists of a JSON object containing the appropriate properties required to search against like this:

{Type:"DVD",Title:"Speed Wars"}

In PHP the equivalent is achieved by using PHP arrays. You can create an array literal like this:

$roomFilter = array(
	"Number" => "ROOM300",
	"Floor" => 3
);

But often we want to dynamically setup the filter based on the users search requirements e.g. they use a text box to type in the room number they want to find. In this case, we can set up the PHP array like this:

$enteredRoom = $_POST["roomTextBox"];
$roomFilter["Number"] = $enteredRoom;
$roomFilter["Floor"] = 3;

As it stands, these filters match any document that has both the “Number” field with the value “ROOM300” and the “Floor” field with the value of 3.

We use modifier operators to change the way searches work, for example, we may want to test the value of the field. Say we want to check that the “NumberOfSeats” field contains a value greater than 30. The operator $gt (greater than) and the associated value are placed in a PHP array like this:

$roomFilter["NumberOfSeats"] = array('$gt' => 30);

Removing Documents

To remove a document, simply specify the search criteria you need to identify the documents you want to remove and call remove() on the collection containing the documents. The search criterion is specified in a PHP array.

$roomsCollection = $connection->maintenacedb->rooms;

$deleteCriteria["Number"] = "ROOM300";
$roomsCollection->remove($deleteCriteria);

A result returned from the remove() which is a Boolean, but this will only really have any meaning in safe mode (see insert document).

Selecting All Documents in a Collection

Use the find() method with no search criteria like this:

$roomsCollection = $connection->maintenacedb->rooms;

$allDocuments = $roomsCollection->find();		// No filter

The return is a PHP cursor that you can use to read each document using the getNext() method, so you can loop through all the documents in a while loop like this:

while($document = $allDocuments->getNext())
{
    print_r($document);
} 
The variable $document is one that I made up.

You can also find out how many documents have been found using the count() method:

$numberOfDocuments = $allDocuments->count();

If you want to sort them in ascending or descending order you can:

$allDocuments->sort(array('Number'=>1)); 1=ascending, -1=descending

Finding One Document

You can search for one specific document using the findOne() method which returns just the document object. If more than one document matches the search criteria then just the first one is returned.

$roomFilter = array('Number' => 'ROOM237');
$document = $roomsCollection->findOne($roomFilter);
print_r($document);


Searching for Multiple Documents

Use the find() method but provide a search criteria, again returns a cursor and you must use the getNext() method to read each matching document.

$roomFilter["NumberOfSeats"] = array('$gt' => 30);
$roomFilter["Floor"] = 3;

$allDocuments = $roomsCollection->find($roomFilter);
		
while($document = $allDocuments->getNext())
{
	print_r($document);
} 

The above code matches all rooms on floor 3 which have more than 30 seats.

Updating Documents

Updating a Field

You must use the $set operator to change the fields (if you don’t you will replace the entire document, probably not what you expected), and specify the fields you want to change with the new values. This requires two arrays in PHP, the first contain the array of fields to be changed and their new values, and the second array specifies the “$set” operator and contains the first array. In JSON it would be:

{ $set : {"Price":9.99} }   Set the Price field to 9.99

Of course, we still need an array to specify the search criteria to identify the document(s) the changes must be made to.

Say we call the PHP search criteria array “updateCriteria” to search for ROOM300 on floor 3, and we create a PHP array called “updateValues” to change the fields “NumberOfSeats” and “Doors”.

$updateCriteria["Number"] = "ROOM300";
$updateCriteria["Floor"] = 3;

$updateValues["NumberOfSeats"] = 70;
$updateValues["Doors"] = 2;

The $set operator must also be stored in an array (because we need a name/value pair) and the value is just the array “udpdateValues” we just created:

$setValues['$set'] = $updateValues;

To do this an array literal, it would look like this:

$updateData = array(
	"$set" => array(
                    "NumberOfSeats" => 70,
                    "Doors" => 2)
);

Using the update() method we can now change the fields like this:
$updateCriteria["Number"] = "ROOM300";     Search Criteria
$updateCriteria["Floor"] = 3;

$updateValues["NumberOfSeats"] = 70;       New values

$setValues['$set'] = $updateValues;        Specify $set

$result = $roomsCollection->update($updateCriteria, $setValues);
if($result == true)
{
    echo "<br/>Update Successful";
}

The result returned from the update() is a Boolean, but this will only really have any meaning in safe mode (see insert document).

Add a New Field to a Document

This is identical to changing a field except you specify the upsert option to indicate that if the field doesn’t already exist then it should be created. For example, to add the new fields “EntryCost” and “Equipment” to the document for ROOM300 on floor 3.

$updateCriteria["Number"] = "ROOM300";
$updateCriteria["Floor"] = 3;

$updateValues["EntryCost"] = 9.99;
$updateValues["Equipment"] = array("Projector");

$setValues['$set'] = $updateValues;
$options["upsert"] = true;							

$roomsCollection->update($updateCriteria, $setValues, $options);

Note, the Equipment field contains an array so that multiple pieces of equipment can be added.

Removing a Field

Removing a field is very easy, the only values you need to provide are the names of the field(s) to be removed and the values should be set to one. You probably would use an array literal for this, for example, to remove the “EntryCost” field use:

array("EntryCost" => 1);

Instead of the $set operator use the $unset operator, so the update() call looks like this:

$updateCriteria["Number"] = "ROOM300";
$updateCriteria["Floor"] = 3;

$unsetValues['$unset'] = array("EntryCost" => 1);
$roomsCollection->update($updateCriteria, $unsetValues);

Adding Values to an Array Field

If the field being updated contains an array then the $push operator is required to add a new value to the array as follows:

$updateCriteria["Number"] = "ROOM300";
$updateCriteria["Floor"] = 3;

$updateValues["Equipment"] = "Touch Screen";

$pushValues['$push'] = $updateValues;
$roomsCollection->update($updateCriteria, $pushValues);

If you want to add multiple values then use the $pushAll operator instead:

$updateCriteria["Number"] = "ROOM300";
$updateCriteria["Floor"] = 3;

$updateValues["Equipment"] = array(
                                "Audio Amp", 
                                "Speakers", 
                                "Microphone"
                             );

$pushAllValues['$pushAll'] = $updateValues;
$roomsCollection->update($updateCriteria, $pushAllValues);

Removing a Value From an Array Field

This is similar to adding a value but instead of using the $push operator use the $pull operator (there is a $pop operator which only removes the first or the last element from the array). For example, to remove the “Touch Screen” from the Equipment array:

$updateCriteria["Number"] = "ROOM300";
$updateCriteria["Floor"] = 3;

$updateValues["Equipment"] = "Touch Screen";

$pullValues['$pull'] = $updateValues;
$roomsCollection->update($updateCriteria, $pullValues);

Atomic Operations

To be safe, you should really find and modify a document in single step (this only works for a single document). Using the above operations to search and then modify a document may lead to a problem if the document is removed or modified between the search and the modify command being executed. A findandmodify makes these two steps atomically i.e. the modifications will be made when the document is found. It is executed like this:

$updateCriteria["Number"] = "ROOM300";     Search Criteria
$updateCriteria["Floor"] = 3;

$updateValues["NumberOfSeats"] = 70;       New values

$setValues['$set'] = $updateValues;        Specify $set

$cmd["findandmodify"] = "rooms";	 Specify the collection
$cmd["query"] = $updateCriteria;	 Specify the query
$cmd["update"] = $setValues;		 Command criteria

$result = $roomsCollection->command($cmd);
if($result == true)
{
    echo "<br/>Update Successful";
}

You may also specify a “new”, “remove” and “upsert”, etc, all of which are used in a similar manner.

Referencing

You should always embed data into the document where possible, but it is possible to reference data in another document. Also remember that manual referencing (i.e. copying the _id value from one document into a field in another) is more efficient than automatic referencing, and most developers only use DBRef when the documents referenced may originate from multiple different collections. 

The process is very similar to primary and foreign keys in SQL, we will use DBRef objects to achieve the same thing.

Assume we add a document that represents a standard employee contract, to a collection of contracts that different staff can be employed under.

We’ll create a maintenancedb database with a collection called contracts then insert a new document. (Remember the first time we add a document both the database and the collection are automatically created).

$contractCollection = $connection->maintenancedb->contracts;

$contract = array(							
	"Type" => "Standard",
	"Hours" => array(9.0, 5.30)
);

$contractCollection->insert($contract);

Next we want to create a member of staff that is employed under this contract, but we need to create a DBRef to the contract first. This acts as a bridge between both documents, and it needs to know both the name of the collection that contains the document to be referenced and the ID of that document. MongoDB automatically creates a unique ID for every document called “_id”, so we can just access this from the PHP array directly (after we have inserted it).

$contractRef = MongoDBRef::create(
                             $contractCollection->getName(),
                             $contract["_id"]);

Now when we create a member of staff we provide a field to store this reference so that the staff document knows how to find the appropriate contract document. In the maintenancedb database we’ll create a collection called staff to contain this document.

$personnelCollection = $connection->maintenancedb->staff;

$staffMember["Name"] = "Bob";
$staffMember["Role"] = "Security Guard";
$staffMember["Contract"] = $contractRef;   Here’s the reference

$personnelCollection->insert($staffMember);

Here I’ve called the field “Contract” and stored the reference in it, which is equivalent to a foreign key in SQL.

Now somewhere in our application we want to find this member of staff then follow the reference to get the contract details:

$personnelFilter["Name"] = "Bob";	

// Find "Bob"
$staffMember = $personnelCollection->findOne($personnelFilter);

$contractDetails = MongoDBRef::get($contractCollection->db, 
                                  $staffMember["Contract"]);

print_r($contractDetails);          Print all the details

echo $contractDetails["Type"];       Print the type i.e. “Standard”
echo $contractDetails["Hours"][0];   Print the start i.e. 9

The get() method needs the collection containing the document we want to reference and the reference to the document itself. In this example, the collection is the contractCollection and the reference to the contract was stored in the “Contract” field of Bob’s data.



Document within Documents

You may want to store an array of documents within a document, for example we may want to record the types of storage available in each room using a Tag number and a Type description.

{ 
“Number”:”ROOM234”,
“Purpose”:”Computer Lab",
“Floor”:2,
“Doors”:1,
“Windows”:1,
“Whiteboard”:true,
“NumberOfSeats”:25,
 “Software”:
    [
        “Microsoft Visio”,
        “Microsoft VisualStudio”
    ],
 “Storage”:
    [
        { 
             “Tag”:”C21”,
             “Type”:”Cupboard”
        },
        { 
             “Tag”:”S12”,
             “Type”:”Shelves”
        }
    ]
}

Again we use $push and specify a query to identify the document containing the Storage array we want to modify. But the value being pushed onto the array “Storage” is now an associative array itself rather than a simple value.

$updateCriteria["Number"] = "ROOM300";  Which document to add it to

$storage["Tag"] = "C21";                The new Storage document
$storage["Type"] = "Cupboard";

$updateValues["Storage"] = $storage;    Add to “Storage” array

$pushValues['$push'] = $updateValues;
$roomsCollection->update($updateCriteria, $pushValues);

To search a document within an array, we use the dot notation so finding a matching Tag field in the Storage array becomes “Storage.Tag”.

$roomFilter["Number"] = "ROOM300";  Match document containing array
$roomFilter["Storage.Tag"] = "C21"; Match Tag field in the array		

$allDocuments = $roomsCollection->find($roomFilter);		
while($document = $allDocuments->getNext())
{
	print_r($document);
}


Updating a value of a document within the Storage array using $set requires a query that matches both the document containing the array (“ROOM300”) and a field value of the document within the array (“Storage.Tag”). In addition, to change a field value in this document we need to identify the selected document and the dollar syntax allows us to do this. To change the found documents Tag field, the field being set becomes “Storage.$.Tag”.

$updateCriteria["Number"] = "ROOM300";
$updateCriteria["Storage.Tag"] = "C21";
$updateValues["Storage.$.Tag"] = "C21A";  $ = found document
$setValues['$set'] = $updateValues;
$roomsCollection->update($updateCriteria, $setValues);

To remove the document completely from the Storage array use $pull, but we can no longer use a simple value to match the element in the array. Instead, we need to build a document that specifies the field values that must be matched against the documents in the array. So we specify the array to search “Storage” then provide an associative array containing the fields and values we want match the arrays documents against.

$updateCriteria["Number"] = "ROOM300";
$updateValues["Storage"] = array("Tag" => "C21A");  Search criteria
$pullValues['$pull'] = $updateValues;
$roomsCollection->update($updateCriteria, $pullValues);




