 (
Installing and Using MongoDB
) (
1
)
 (
Installing and Using MongoDB
) (
13
)

Installing and Using MongoDB
Advanced Web Development


10/13/2011
Swansea Metropolitan University
Mike Dacey



Installing and Using MongoDB

Installing MongoDB

Unzip mongo in c:\mongodir
Create folder c:\data\db
Create folder for log file c:\mongodb\log\log.txt

Run up a Console window (don’t just double click on file) then change to the mongodir\bin folder and execute mongod.exe to run the server.

Run up a second Console window, change to the same directory and execute mongo.exe to run the Mongo DB shell which connects to the server.

Alternative: Start MongoDB as a service.
http://www.iaji.net/how-to-install-mongodb-and-php-mongo-extension-on-windows-7.html
Must do this as administrator.
I want to add MongoDB service on Windows 7 service list for ease management.
First : create file log.txt inside C:\mongodb\log
Second : execute the command (in BOLD) to create the service.
Microsoft Windows [Version 6.1.7600]
Copyright (c) 2009 Microsoft Corporation.  All rights reserved.
C:\Users\LAPTOP>cd c:\mongodb\bin
c:\mongodb\bin>mongod –bind_ip 127.0.0.1 –logpath c:\mongodb\log\log.txt                        –logappend –dbpath c:\data\db –directoryperdb –install

All output going to: c:\mongodb\log\log.txt
Creating service MongoDB.
Service creation successful.
Service can be started from the command line via ‘net start “MongoDB”‘.
c:\mongodb\bin>
Check service presence
Download PHP driver from here http://www.php.net/manual/en/mongo.installation.php#mongo.installation.windows
I chose PHP 5.3 VC6 Thread-Safe Mongo extension to match the build of WAMP PHP I was using.
Unzip to get dll and txt file.
Copy the php_mongo.dll file to C:\wamp\bin\php\php5.3.0\ext
Add extension=php_mongo.dll to php.ini file.

Restart the WAMP services.
If you get any problems check the Apache.log file in WAMP.
You might find an error like this if you are not using the thread safe version
in <b>Unknown</b> on line <b>0</b><br />
PHP Warning:  PHP Startup: Unable to load dynamic library 'c:/wamp/bin/php/php5.3.0/ext/php_mongo.dll' - The specified module could not be found.\r\n in Unknown on line 0
<br />
<b>Warning</b>:  PHP Startup: Unable to load dynamic library 'c:/wamp/bin/php/php5.3.0/ext/php_mongo.dll' - The specified module could not be found.
or like this if using the wrong version.
<br />
<b>Warning</b>:  PHP Startup: mongo: Unable to initialize module
Module compiled with build ID=API20090626,TS,VC9
PHP    compiled with build ID=API20090626,TS,VC6    Here’s the clue!!
These options need to match
 in <b>Unknown</b> on line <b>0</b><br />
[Tue Oct 11 18:58:49 2011] [notice] Child 4812: Child process is running
You may have the wrong version of the dll, I originally used PHP 5.3 VC9 Thread-Safe Mongo extension, that didn’t work.

You can test that it works by writing a PHP page like this in eclipse.

<?php
phpinfo();
?>

Should see something like this:
[bookmark: module_mongo]mongo
	MongoDB Support
	enabled

	Version 
	1.2.0- 



	Directive
	Local Value
	Master Value

	mongo.allow_empty_keys
	0
	0

	mongo.allow_persistent
	1
	1

	mongo.auto_reconnect
	1
	1

	mongo.chunk_size
	262144
	262144

	mongo.cmd
	$
	$

	mongo.default_host
	localhost
	localhost

	mongo.default_port
	27017
	27017

	mongo.long_as_object
	0
	0

	mongo.native_long
	0
	0

	mongo.no_id
	0
	0

	mongo.utf8
	1
	1





Using MongoDB

MongoDb is a schemaless database but it does have collections and indices. In the following figure, notice how the CD and DVD products can both be stored in the same MongoDB collection, they do have some common fields “type” & “title” in particular, but many of the remaining fields differ in name and content. The collection contains two documents one for the CD “Rock 24” and one for the DVD “Speed Wars”.
The same data stored in an SQL database, may take several tables as shown below:

[image: ]

SQL databases and MongoDB databases are structured as follows:

SQL:  		Databases  Tables  Rows
MongoDB:  	Databases  Collections  Documents

By default the collections will expand as you add more documents, but there are also capped collections which will remain the same size by deleting the oldest documents as new ones are added. Collection names can must start with a letter but can contain a mixture of letters and numbers (but don’t use $, which is also reserved).

In SQL, we commonly create an autonumbered primary key field and often call it ID to uniquely identify each row in the database table. MongoDB, automatically adds a field called _id to serve the same purpose. You don’t have to specify it (although you can) because it is automatically generated for each document we add.

MongoDB also has indexes for ordering and quickly sorting documents, these should be viewed as predefined queries which are executed when documents are added/removed and the results are stored. The performance of searches is dramatically improved when indexes are used, but the performance of adding and removing documents is affected.

Note: MongoDB supports geospatial indices i.e. search based on geographical locations.

The following assumes you are running mongod.exe and mongo.exe, and you are entering the following commands into the mongo.exe terminal window.

Creating a Database

You don’t have to!!
Specify that you want to use a database by name (even if it doesn’t exist yet) then add a document to it which will cause it to be automatically created.
> use mystoredb
switched to db mystoredb
>

Once you have issued the “use” command, you can refer to this database by “db”, to check which database you are using you can just type db like this:
> db
mystoredb     This the current database being used
>

Also try show dbs to display all created databases:
> show dbs
local   (empty)
mystoredb       0.03125GB
>

Creating a Collection

You don’t have to!!
Collections are created on demand, a new collection is created when you refer to it and insert the first document.

Creating a New Document

This is very easy, documents use Binary-JSON (BSON pronounce Bee-son) which is JSON with additional data types.

Say we want to store the CD document:
{ 
“Type”:”CD”,
“Title”:”Rock 24"
“Artist”:
    [
        “Bob”,     		 Array of strings called “Artist”
        “Tom”
    ],
“Year”:2004,                            Storing year as a number
“Tracks”:
    [
        { “Track1”:”Good Feeling” },    These are object literals
        { “Track2”:”Bad Feeling” },       so these are objects stored in
        { “Track3”:”No Feelings” }        an array called “Tracks”
    ] 
}

First we create the document, and then we use the insert command on the collection to insert it.
> document=({"Type":"CD", "Title":"Rock 24", "Artist":["Bob","Tom"], "Year":2004, "Tracks":[{"Track1":"Good Feeling"}, {"Track2":"Bad Feeling"}, {"Track3":"No Feelings"}]})

...... dumps out the table contents so you can view it ....

> db.products.insert(document)

Remember, if the collection “products” doesn’t already exist it is now created.
You can do this in one step if you wish:
> db.products.insert({ "Type":"DVD", "Title":"Speed Wars", "Actors":["Fred", "Ginger"], "Year":2005})

...... dumps out the table contents so you can view it ....


You can see which collections have been created in the current database using show collections:
> show collections
local   (empty)
products
system.indexes
>

Queries in MongoDB

You can query a collection to display all documents using the find command as follows:
> db.products.find()

{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24", "Artist" : [ "Bob", "Tom" ], "Year" : 2004, "Tracks" : [  {       "Track1" : "Good Feeling" },    {       "Track2" : "Bad Feeling" },     {       "Track3" : "No Feelings" } ] }
{ "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13"), "Type" : "DVD", "Title" : "Speed Wars", "Actors" : [ "Fred", "Ginger" ], "Year" : 2005 }
>

You can search for a specific document by specifying a field and a value, for example, to find the documents with the title “Rock 24” use:
> db.products.find({Title:"Rock 24"}) You can also type “Title”:”Rock 24”

{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24", "Artist" : [ "Bob", "Tom" ], "Year" : 2004, "Tracks" : [  {       "Track1" : "Good Feeling" },    {       "Track2" : "Bad Feeling" },     {       "Track3" : "No Feelings" } ] }
>

If you want to match multiple fields in the document, then provide a comma separated list like this:
> db.products.find({Type:"CD",Title:"Rock 24"})

{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24", "Artist" : [ "Bob", "Tom" ], "Year" : 2004, "Tracks" : [  {       "Track1" : "Good Feeling" },    {       "Track2" : "Bad Feeling" },     {       "Track3" : "No Feelings" } ] }
>

The above matches any document where the “Type” field is “CD” AND the “Title” field is “Rock 24”.

You can choose whether only certain fields should be returned by specifying the field names followed by 1 (true) or alternatively by specifying 0 (false) you can return all the fields excluding these fields.

Only show Title and Artist:
> db.products.find({Type:"CD",Title:"Rock 24"}, {Title:1, Artist:1})

{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Title" : "Rock 24", "Artist" :[ "Bob", "Tom" ] }

Or, hide Artist, Year and Tracks:
> db.products.find({Type:"CD",Title:"Rock 24"}, {Artist:0, Year:0, Tracks:0})

{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24" }

You can’t hide the _id field.

If you want to search a simple array in the document, for example, to find all products recorded by the artist called “Bob” you can simply do this:
> db.products.find({Artist:"Bob"})

{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24", "Artist" : [ "Bob", "Tom" ], "Year" : 2004, "Tracks" : [  {       "Track1" : "Good Feeling" },    {       "Track2" : "Bad Feeling" },     {       "Track3" : "No Feelings" } ] }
>

Note that it matches with the value in the array.

If you store objects in the array you need to search the “Tracks” field of the document and since this is an array of objects search for a “Track1” field containing the title “Good Feeling” like this:
> db.products.find({Tracks:{Track1:"Good Feeling"}})      

This works, however, some sources say that it shouldn’t and instead recommend that this search be conducted as follows:
> db.products.find({"Tracks.Track1":"Good Feeling"})

{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24", "Artist" : [ "Bob", "Tom" ], "Year" : 2004, "Tracks" : [  {       "Track1" : "Good Feeling" },    {       "Track2" : "Bad Feeling" },     {       "Track3" : "No Feelings" } ] }
>

Please note the double quotes "Tracks.Track1" this command will not work without them.

You can store the result of a find in a cursor variable, and then using the cursor you can iterate through the documents allowing you to write quite a complex JavaScript function that is called for each matched product.

> var products = db.products.find({"Title":"Speed Wars1"})

> products.forEach( function(x) { print(tojson(x)) } );

{
        "Actors" : [
                "Fred",
                "Ginger"
        ],
        "Title" : "Speed Wars1",
        "Type" : "DVD",
        "Year" : 2006,
        "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13")
}
>

You can also use the command findOne to return a single instance of a match. This is again this can be used to return the matched object as a JavaScript object.

> product = db.products.findOne({"Title":"Speed Wars1"})
{
        "Actors" : [
                "Fred",
                "Ginger"
        ],
        "Title" : "Speed Wars1",
        "Type" : "DVD",
        "Year" : 2006,
        "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13")
}
> product                                      Display the product
{
        "Actors" : [
                "Fred",
                "Ginger"
        ],
        "Title" : "Speed Wars1",
        "Type" : "DVD",
        "Year" : 2006,
        "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13")
}
> product.Title                               Display the product Title
Speed Wars1
> 


Conditional Queries

Say we want to find all products released after the year 2004 (we stored it as a number so we can do this) we can use the parameter $gt to achieve this:
> db.products.find({Year:{$gt:2004}})

{ "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13"), "Type" : "DVD", "Title" : "Speed
 Wars", "Actors" : [ "Fred", "Ginger" ], "Year" : 2005 }
>

Other parameters:
	$gt
	Greater than

	$gte
	Greater than or equal to

	$lt
	Less than

	$lte
	Less than or equal to

	$ne
	Not equal

	$in
	Does any value in provided array match with the value of the specified field
db.products.find({Year:{$in:[1999,2005,2010]}})
Match any documents where the year is 1999, 2005 or 2010

	$nin
	Opposite of $in

	$all
	$in is an OR i.e. if any of the values match the document is returned, 
$all is an AND i.e. all the values must be present in the document (assumes the specified field contains an array)

	$not
	Negate result of condition

	$type
	Match on BSON types e.g. 3 = Embedded object, 15 = JavaScript, etc

	$elemMatch
	Match an entire array within a document.

	$exists
	Match if field exists (true) or doesn’t exist (false).
db.products.find ({Year:{$exists:true}})



If you need to check if one of a number of different fields contains a value you can $or like this:
> db.products.find({$or:[{Type:"CD"},{Title:"Speed Wars"}]})

{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24", "Artist" : [ "Bob", "Tom" ], "Year" : 2004, "Tracks" : [  {       "Track1" : "Good Feeling" },    {       "Track2" : "Bad Feeling" },     {       "Track3" : "No Feelings" } ] }
{ "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13"), "Type" : "DVD", "Title" : "Speed Wars", "Actors" : [ "Fred", "Ginger" ], "Year" : 2005 }
>

The above searches for documents which are either of Type “CD” OR contain the Title “Speed Wars”, you will probably not need to use this very often.

Complex Queries

You can write any query you like in JavaScript, there is a performance penalty over the native operators so for performance reasons use this sparingly. However, obviously this is extremely powerful.
> FindYear = function() { return this.Year > 2004; }
function () {
    return this.Year > 2004;
}
> db.products.find(FindYear)
{ "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13"), "Type" : "DVD", "Title" : "Speed Wars", "Actors" : [ "Fred", "Ginger" ], "Year" : 2005 }
>

Count

You can check the number of records which matched a query using the count command like this:
> db.products.find({Title:"Speed Wars"}).count()
1
>

Distinct

Other Commands that might be of interest include distinct which returns unique values for a given field, in our example, if multiple DVDs have the same title (perhaps we sell Region1 & 2 DVDs) then we can use distinct like this:
> db.products.distinct("Title")
[ "Rock 24", "Speed Wars" ]
>

 Sorting

You can combine the query with sort and limit commands to sort the documents in ascending (+1) or descending (-1) order, and limit the number of matching documents returned.
> db.products.find().sort({Title:1})    Ascending order based on Title
{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24", "Artist" : [ "Bob", "Tom" ], "Year" : 2004, "Tracks" : [  {       "Track1" : "Good Feeling" },    {       "Track2" : "Bad Feeling" },     {       "Track3" : "No Feelings" } ] }
{ "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13"), "Type" : "DVD", "Title" : "Speed Wars", "Actors" : [ "Fred", "Ginger" ], "Year" : 2005 }
>

Limit the number of documents returned to just one:
> db.products.find().sort({Title:1}).limit(1)
{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24", "Artist" : [ "Bob", "Tom" ], "Year" : 2004, "Tracks" : [  {       "Track1" : "Good Feeling" },    {       "Track2" : "Bad Feeling" },     {       "Track3" : "No Feelings" } ] }
>

You can combine limit with skip to read documents in block, for example, to skip the first 10 documents and return the next 10 documents:
> db.products.find().sort({Title:1}).limit(10).skip(10)
>    Oops only had two records, so nothing is displayed

Updating a Document

The update command takes the form:

update(searchCriteria, newData, upsert, multi)

	searchCriteria
	Fields and values that are used to match against the document(s) to be modified

	newData
	Provide the names of the fields and the new values

	upsert (optional)
	true if document should be inserted if not found, false (default) otherwise do nothing.
Note1: The save command is identical to an update with this flag is set.
Note2: When using $set to change a field this also means insert new field if not found in document.

	multi (optional)
	true if all matching documents should change, false (default) if only the first matching document should change. Only works with the $ operators.



You must use the $set parameter if you forget this then the entire document is replaced not just the specified fields, losing all the existing document data.
> db.products.update({Type:"DVD",Title:"Speed Wars"}, { $set:{ Title:"Speed Wars1",Year:2006 } })
>
> db.products.find({Type:"DVD"})
{ "Actors" : [ "Fred", "Ginger" ], "Title" : "Speed Wars1", "Type" : "DVD", "Year" : 2006, "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13") }
$set also creates a new field if it doesn’t already exist.

If you want to remove a field use unset:
> db.products.update({Type:"DVD",Title:"Speed Wars"}, { $unset:{ Title: 1 } })
The above removes the field “Title” and its’ value from the document.

Interestingly the following will insert a new field “Price” in every document in the collection. $set will insert new field if doesn’t exist, setting upsert to true inserts a single new document if no matches are found and setting multi to true means change all the matching documents. Finally, the searchCriteria is set to {}, in other words providing no criteria, so that it matches all the documents changing them all.

searchCriteria = {}
newData = { $set: {“Price”:9.99} }
upsert = true
multi = true

> db.products.update({}, { $set : {"Price":9.99} }, true, true)

If the field contains an array then you can push a new value into it and remove it by pulling it off.

Add “Steve” to the Actors list:
> db.products.update({Type:"DVD",Title:"Speed Wars1"}, { $push:{Actors:"Steve"} })
>
> db.products.find({Type:"DVD"})
{ "Actors" : [ "Fred", "Ginger", "Steve" ], "Title" : "Speed Wars1", "Type" : "DVD", "Year" : 2006, "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13") }

Now remove him:
> db.products.update({Type:"DVD",Title:"Speed Wars1"}, { $pull:{Actors:"Steve"} })
>
> db.products.find({Type:"DVD"})
{ "Actors" : [ "Fred", "Ginger" ], "Title" : "Speed Wars1", "Type" : "D
VD", "Year" : 2006, "_id" : ObjectId("4e95ab37bbff14ca7c0e3d13") }

Remember arrays can contain object literals, so you can $push and $pop these as values in/from the array as well. 

> db.products.update({Type:"CD", Title:"Rock 24"}, { $push:{Tracks:{ Track4:"Just Some Feeling"}} })
{ "_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), "Type" : "CD", "Title" : "Rock 24", "Artist" : [ "Bob", "Tom" ], "Year" : 2004, "Tracks" : [  {       "Track1" : "Good Feeling" }, { "Track2" : "Bad Feeling" }, { "Track3" : "No Feelings" }, { "Track4" : "Just Some Feeling" } ] }

Remember object literals can be nested so the field “Track4” can itself contain another object literal

> db.products.update({"Type":"CD", "Title":"Rock 24"}, { $push:{Tracks:{“Track4":{"Title":"Just Some Feeling", "Duration":4.24}}}} })

{ 
	"_id" : ObjectId("4e959b74bbff14ca7c0e3d12"), 
	"Type" : "CD", 
	"Title" : "Rock 24", 
	"Artist" : [ "Bob", "Tom" ],         I indented this myself
	"Year" : 2004, 
	"Tracks" : [  
		{ "Track1" : "Good Feeling" }, 
		{ "Track2" : "Bad Feeling" }, 
		{ "Track3" : "No Feelings" }, 
		{ "Track4" : { 
				"Title":"Just Some Feeling", 
				"Duration":4.24 
			     } 
		} ] 
}


There are a number of other ways of using the update command, including $inc which increments a number value by a given amount e.g.  to add 3 years to the release year of the DVD use:
> db.products.update({Type:"DVD",Title:"Speed Wars1"}, { $inc:{Year:3} })
Note, that $inc supports negative values so you can decrement as well as increment using this approach. You can also increment/decrement multiple fields, say we want to subtract 2 from the years and add 345 to the sales of the DVD.
> db.products.update({Type:"DVD",Title:"Speed Wars1"}, { $inc:{Year:-2, Sales:345 } })
Actually, because the field “Sales” doesn’t exist $inc actually creates it for us but it would normally just change the existing “Sales” figure.

Although MongoDB performs these operations on elements atomically, MongoDB does not support a set of atomic operations on documents (e.g. ACID test i.e. atomicity, consistency, isolation, durability). Normally this would involve locking the data to allow the all the operations to complete, MongoDB favours performance, simplicity and predictability instead. To find and modify a document atomically use the findAndModify command, I will not be covering this.

Deleting Data

To delete a document use:
> db.products.remove({Title:"Speed Wars1"})
This removes the document titled “Speed Wars1”.

To delete an entire collection (with all its documents) use:
> db.products.drop()

To delete a database use:
> db.dropDatabase()			 Deletes the current database


Referencing

In SQL databases, we use primary and foreign keys to link tables together. Up to know we have been embedding the data into the document itself e.g. the “Tracks” field contains an array of the CD tracks.

“The rule of thumb when using MongoDB is to embed data whenever you can. This approach is far more efficient and almost always viable.”
			The Def Guide to MongoDB, Pub by Apress

However, MongoDB does support referencing to allow us to do the equivalent of linking SQL tables together.To manually add a reference, we provide our own unique ID using the _id attribute I mentioned earlier (normally automatically created for us).

Say we want to store publisher information separate to the information about each book. First create two documents, one for the publisher and one for the book. The _id field (similar to the primary key field) is given the value “Apress” in the publisher document.
> db.publishers.insert(
{
  “_id” : “Apress”,
  “Address” : “Apress Publishing, New York”
})

In the book document we add a field called “Publisher” and use the same value (just like a foreign key).
> db.products.insert(
{
  “Type” : “Book”,
   “Title” : “Def Guide to MongoDB”,
   “Publisher” : “Apress”
})

Now we can search for a book, in this case we will remember the book data in a variable called “theBook”.
> theBook = db.products.find({ Title:”Def Guide to MongoDB” })

Finally we will look up the publisher information using the “Publisher” field.
> thePublisher = db.publishers.findOne({ _id:theBook.Publisher })

This is an example of manual referencing.

MongoDB also support automatic referencing using DBRef, which is also quite easy to use. Add the previous publisher document but this time leave out the “_id” field so that it is automatically generated. Most developers only use DBRefs if the documents being referenced can come from a number of different collections, say we have different collections for each country i.e. uk_publishers, usa_publishers, etc. If the referenced collection is always the same, then manual referencing is more efficient.

> db.usa_publishers.insert({ "Name":"Apress", "Address":"Apress Publishing, New York" })

Next find this object

> thePublisher = db. usa_publishers.findOne()
{
        "_id" : ObjectId("4e97160fd1963ae1f1f3b8e9"),
        "Name" : "Apress",
        "Address" : "Apress Publishing, New York"
}

Now create the book but this time use DBRef to link the _id field from the publisher with the book. The reference contains the name of the collection containing the document to be referenced, the _id of the document itself and optionally the database (not shown here).
> db.products.insert(
{
  “Type” : “Book”,
   “Title” : “Good Read”,
   “Authors” : [ “Jeff” ],
   “Publisher” : [ new DBRef(‘usa_publishers’, thePublisher._id) ],
   “Year” : 2010
})

The collection above is called “usa_publishers” and the ID of the document we just searched for and found is thePublisher._id. But we can now reference publishers for the “uk_publishers” collection as well:

> db.products.insert(
{
  “Type” : “Book”,
   “Title” : “UK Good Read”,
   “Authors” : [ “Tom” ],
   “Publisher” : [ new DBRef(‘uk_publishers’, thePublisher._id) ],
   “Year” : 2011
})



You can find the publisher details for a book like this:
> theBook = db.products.findOne({Type:"Book", "Title":"Good Read"})
{
        "_id" : ObjectId("4e971945d546975225ced8a1"),
        "Type" : "Book",
        "Title" : "Good Read",
        "Authors" : [
                "Jeff"
        ],
        "Publisher" : [
                {
                        "$ref" : "usa_publishers",
                        "$id" : ObjectId("4e97160fd1963ae1f1f3b8e9")
                }
        ],
        "Year" : 2010
}
> db. usa_publishers.findOne({ _id:theBook.Publisher.$id} )
{
        "_id" : ObjectId("4e97160fd1963ae1f1f3b8e9"),
        "Name" : "Apress",
        "Address" : "Apress Publishing, New York"
}
>

Again it is worth repeating, embed the data if possible use referencing sparingly.
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