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NoSQL

Not Only SQL




What is NoSQL?

Coined Iin 1998 by Carl&trozzito describe a
database that did not expose a S@iterface
In 2008, Eric Evans reintroduced the term to
describe the growing noiRDBMS movement
Broadly refers to a set of data stores that do
not use SQL or a relationdhta model
Popularized by large web sites such as
Google, Facebook andigg
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NoSQL Databases

NoSQLdatabases come in a variety of flavors
XML (nyXMLDB Taming, Sedn3g
Wide Column (Cassandrdpase Big Table)
Key/Value Redis Memcachedwith BerkleyDB
Object (db4o, JADE)
Graph (neo4jinfoGrid)
Document store CouchDBMongoDB



Introducing MongoDB




MongoDB - Concepts

Schemaless documents stored in collections
Documents are stored as BSON (Binary
JSON)

JavaScript used to query and manipulate
documents and collections

Each document in a collection has a unique
BSONODbjectldfield named id

Collections belong to a database



Installing MongoDB on Windows

Download the binaries from mongodb.org
Extract to Program Files directory (or wherever)
Create a directory tdata\db

Run mongod.exe from the command line with
the --install switch

Seenttp://bit.ly/aed1RWfor some gotchas

To run the daemon without installing, simply run
mongod.exe without arguments

Run mongo.exe to verify the daemon is running



http://bit.ly/aed1RW

MongoDB - Shell

TheMongoDBinteractive JavaScript shell
(mongo.exe) is a command line utility for
working withMongoDBservers

Allows for CRUD operations on collections
May be used for basic administration
Creating indexes

Cloning databases

Also useful as a tedied while building apps



MongoDB - Shell

/*
This script file demonstrates the basicsof MongoDB from the interactive shell.

It's not intended to be a best-practive example for anything!
*/

[* Connectto aserver:port/database
(defaults are localhost:27017/test):*/
: 27017/

[ISwitch database:
use

/[IView collections in a database:

[Icreate an index on Name field

{ 1)),

//copy one databaseto another

( , )



MongoDB - Shell




MongoDB - Shell

function return this



MongoDB - Shell

function return this



MongoDB - Shell

false., true



MongoDB - Shell

var =function () {
if (Ithis. ) { return; }
for (var in this. ) {
(this. [ 1, 1);
}
I3

var =function (key, ) {
var =0;
for (var in ) {
+=vals] I;
}

return



MongoDB - Shell

D; |
find ()



MongoDB - Shell

[ ]. ( : : : )
[ ]. ( : : : )
[ ]. ( : : : )
[ ] ( : : : 1)
[ 1. ({ : : : )
[ ]. ({ : : : )
[ . ({ : : : )
: : (
{ - { . true, :true },

: null,

: function(doc, out) {out. ++; },
- { 0}

D;



Something Completely Different




MongoDB C# Driver

10gen developed and supported

Consists of two primary components, a
BSONserializerand theMongoDBdriver
Support for typed andintypedcollections,
MapReduceand all CRUD operations
Currently lacking a LINQ provider

Current version (as of 5/5/11) is 1.0.4098.x



MongoDB C# Driver — The Basics

//IMongoServemanages access telongoDatabase
let mongoServer=MongoServerCreate("mongodb://localhost:2701 7"

//IMongoDatabaseused to accesBlongoCollectionnstances
let mongoDatabase=mongoServerGetDatabasq"FSUG);

//reference the collection
let mongoCollection=mongoDatabaseGetCollectior<Artist>(COLLECTION

let doSetup =
//drop collection before running samples
If mongoCollectionExists() then
mongoCollectionDrop()



MongoDB C# Driver - CRUD

//Insert a document into a typed collection
let artist ={ Name="The

Decembrists; Genre="Folk", Id =Objectld GenerateNewId); Aloums=[]; Tags=[] }

mongoCollectioninsert(artist) |>ignore

//Updating (replacing) a document in a typed collection
let updatedArtist={ artist with Name="TheDecemberists }
mongoCollectionSaveupdatedArtist) [>ignore

//Updating a nested collection
mongoDatabaseGetCollectiorkArtist>(COLLECTIONUpdate(
QueryEQ("Name", BsonValueCreate("The Decemberist$)),

Update PushAll("Albums", BsonArrayCreate(["Picaresque;"'Hazards of
Love", "The Crane Wifd})) |>ignore



MongoDB C# Driver - CRUD

//Find all documents in a typed collection
let artists=mongoDatabaseGetCollectiorcArtist>(COLLECTIONFIndAll()
ConsoleWriteLine("Artist name: "+ artists.FirstOrDefault().Name)

[/Query with a document spec

let artist =mongoDatabaseGetCollectiorkArtist>(COLLECTION
FindOngQueryEQ("Name", BsonValueCreate("The Decemberists)))

ConsoleWriteLine("Album count: {0},"artist. AloumsCount())

//Count the documents in a collection
let count=mongoDatabaseGetCollectiorrkArtist>(COLLECTIONCount()
ConsoleWriteLine("Document count: {0}"count)



MongoDB C# Driver - Queries

let artists=mongoDatabaseGetCollectiorxArtist>COLLECTION

//Find items in typed collection

let artistsStartingWithFoo=artists.Find(QueryMatches("Name", BsonRegularE

xpressionCreate(new RegeX('foo" RegexOptlonslgnoreCas)E)))
ConsoleWriteLine("First artist starting with Foo:

{0}", artistsStartingWithFooFirst().Name);

/[/[Find artists without pulling back nested collections
let artistsWithDecIinTheName artists.Find(QueryMatches("Name", BsonRegu
IarExpresserreate("Dec ))).SetFields"Name’);
ConsoleWriteLine("First artist withdecin name:
{0}", artistsWithDecInTheNamg-irst().Name),

//[Find artists with a given tag

let artistsWithIndieTag= artists.Find(QueryIn("Tags', BsonArrayCreate(["Indie"
1)

ConsoleWriteLine("First artist with indie tag:

" +artistsWithindieTagFirst().Name);



MongoDB C# Driver - MapReduce

//Add some tags
mongoDatabaseGetCollectiorrkArtist>(COLLECTIONUpdate(
QueryEQ("Name", BsonValueCreate("The Decemberists)),

Update PushAll("Tags', BsonArrayCreate(["Folk
rock"; "Indie"))) |>ignore

let artist ={ Name="Foo0 Fighters,'
Genre="Hard rock"

Albums= mutableListAddRange(["TheColourand the
Shape', "Wasted Light));

Tags=mutableListAddRange(["Hard
Rock’, "Grunge"]); Id=Objectld Empty}

mongoDatabaseGetCollectiorkArtist>(COLLECTIONSaveartist) |
>ignore



MongoDB C# Driver - MapReduce

//Create map and redudeinctons

let map=@"function() {
if (this.Tags) { return; }
for (index inthis.Tag9 { emitthis.Taggindex], 1); }
}";

let reduce=@"function(previous, current) {

varcount = 0;

for (index in current) { count += current[index]; }
return count;

}' ]
let result=mongoDatabaseGetCollectior<Artist>(COLLECTIONMapReducdBsonJavaScripCreate(map)

BsonJavaScrip€reate(reduce, MapReduceOptionsSetKeepTemptrue).SetOutput (MapReduceOutpubp
_Implicit("Tags"))

let collection=mongoDatabaseGetCollectior<Tag>(result CollectionName;
ConsoleWriteLine("Tag count: {0},"collectionCount())



MongoDB C# Driver - GroupBy

//add one more artist for good measure
let artists=mongoDatabaseGetCollectiorkArtist>(COLLECTION
let artist ={ Name="The
Fratellis'; Genre="Rock", Id =Objectld GenerateNewld); Alboums=mutableListAd
dRangg["Costello Musid)); Tags=new List<string>() }
artists.Insert(artist) |>ignore

let reduce=BsonJavaScripCreate("function(obj, out) {out.count+=
obj.Albums.length }")

let groupBy=mongoDatabaseGetCollectiorkArtist>(COLLECTIONGroup(Query.N
ull, GroupByKeys("Name"), new BsonDocumen(("count"”, BsonInt32Create(0)), red
uce, null)

for item in groupBydo
ConsoleWriteLine("{0}: {1} Aloum(s)item.GetValug(0), item.GetValue(l));



Introducing CouchDB

HTTP CLIENT
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About CouchDB

Open source, Apache supported project
Documentoriented database
Written in Erlang

RESTIUAPI(POST/PUT/GET/DELE)tor
managingCouchDB

Servers

Databases
Documents
Replication



CouchDB - Concepts

Schemalessdocuments stored as JSON
RESTfuAPI for database and document
operations (POST/PUT/GET/DELETE)

Each document hasaniquefield namedO ; E A
Each document has a revision field named

O; OAOS6 § OOAA A1 O AEAI
> Al AOAA AT AOI AT OO0 1 AU
field by conventiory vaguely analogous to
collections or tables



Design Documents

Design Documentsepresent application
boundaries (users, blogs, posts, etc.)
Usedto define views, shows, lists and
validation functions, attachments, etc

Viewsallow for efficient querying of documents

Show and List functions allow for efficient
document and viewransformations

Validation functions place constraints on
document creation



Sample Design Document

{" id":"_design/artist",
"validate_doc_updaté: "functionfewDog oldDog{ if (lnewDoc.name) { throw({ forbidden : 'Name is required'}); } }",

"shows" :

"csV': "function(docyreq) { returndoc._id+ ', + doc.name }"
}
"views":

"all" : {

"map"” : "function(doc) { emit(null, doc) }"

}

"by _name' : {

| "map" : "function(doc) { emit(doc.name, doc) }"

by_name_starts_with {
"map" : "function(doc) yarmatch =doc.name.matcty/”.{0,3}/))[0]; if (match) { emit(match, doc) } }"

"by_tag': {
"map" : "function(doc) { for(i idoc.tag9 { emit@loc.tagqi], doc) } }"

I

"lists" :
{
} "all_csV : "function(headrow ) { while(row =getRow()) { sendow.value._id+',' + row.value.name WA\\n’); } }"

}



Installing CouchDB on Windows

Download an installer from
nttps://github.com/dch/couchdb/downloads
Downloadcurl at
nttp://curl.haxx.se/download/cwHT.19.5win32
ssksspi.zip unzip and set path

Run the following from the command line
curl.exenttp://127.0.0.1:5984

If all Is running, response should be I
adcouchdd d O7AT AT I Adh OOAOO

Check out

http://wiki.apache.org/couchdb/Quirks _on_Win
dowsfor some gotchas
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cURL Basics

cURLIs an open source, command line utility
for transferring data to and from a server
cURLsupports all common Internet

protocols, including SMTP, POP3, FTP, IMAP,
GOPHER, HTTP and HTTPS

Examples:

curl http://www.bing.com

curlzFemail=test@Ilive.comttp://www.live.com
curlzX GEThttp://www.bing.com?g=couchdb



http://www.bing.com/
mailto:email=test@live.com
http://www.live.com/
http://www.bing.com/?q=couchdb

cURL and CouchDB

Check server version
curl http://localhost:5984

Create database
curlzX PUThttp://localhost:5984/albums

Delete database
curlzX Deletenttp://localhost:5984/cds

Get a UUID
curlhttp://localhost:5984 uuids

Create document
curlzX POSThttp://localhost:5984/albums

= e hN A = - ~

z2(  O# 1 -TypeAdpgiicationsond

Get document by ID
curl http://localhost:5984/artists/a10a5006d96c9e174d28944994042946



http://localhost:5984/
http://localhost:5984/albums
http://localhost:5984/cds
http://localhost:5984/_uuids
http://localhost:5984/_uuids
http://localhost:5984/_uuids
http://localhost:5984/albums
http://localhost:5984/artists/a10a5006d96c9e174d28944994042946
http://localhost:5984/artists/a10a5006d96c9e174d28944994042946

CouchDB - Futon
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CouchDB - Futon

Futon is a simple web admin for managing
CouchDBnstances and Is accessilade
http://127.0.0.1:5984 utils/

Used for setting server configuration
Allows for database administration
(create/delete, compact/cleanup, security)
Allowsfor CRUD operations otilocuments
Creating and testing views

Creating design documents



http://127.0.0.1:5984/_utils/
http://127.0.0.1:5984/_utils/
http://127.0.0.1:5984/_utils/

CouchDB .NET Client Libraries

SharpCoucly simpleCouchDBwrapper and
GUI client. Last commit 2008

Divanz Nearly APl complete. Some LINQ
support. Last commit 2010

Relaxz Built with CQSR consideration.
Complex library. Recent commit (May 2011)



LoveSeat

Document View, List and Show AP
complete.

FluentHTTP API for nomplementedAPI
features, such as creating design documents
Support for strongly typed documents, using
generics and Type convention

Last commit August 2011 Qyablocki



CouchDB LoveSeat — The Basics

let DESIGN_DOG "artist"
let DATABASE="vtcodecamp //database names cannot have
uppercase characters

let couchClient=new CouchClien{"127.0.0.1"5984 null, null)
let couchDatabase- couchClientGetDatabasg DATABASE
couchDatabasesetDefaultDesignDodDESIGN_DOLC

let doSetup=
If couchClientHasDatabas€éDATABASEthen
couchClientDeleteDatabase DATABASE|>ignore
couchClientCreateDatabaséDATABASE|>ignore



CouchDB LoveSeat — Design Doc

//ICreate map and redudeinctonsfor tag counts
vardesign =string.Format(
@"{{"™ id™: "™ design/artist™,

"all"™ : {{
""map™ : ""function(doc) {{ emit(null, doc) }}""
1}
"by _name™ : {{
""map™ : "™ function(doc) {{ emit(doc.name, doc) }}""
)

Ve N ~ 7 yd ~

varrequest=new CouchReques{'http://127.0.0.1:5984/music/_designlO O E O O
varresponse ¥equestPut().Form()
.ContentType("multipart/formdata")
.Data(JObjectParsgdesign).GetResponsé);



CouchDB LoveSeat - CRUD

/ICreate POCO instance
let artist = new Artist (GuidNewGuid(), "The
Decembrists; null, [], [], [ "Boston", "Boston", "Hartford"; "Burlington"])

//Inserting a document into a typed collectielUID Id will be created prior

Insert in property, not by driver _ _
let result=couchDatabaseCreateDocumeninew DocumentArtist>(arti

st))

/[Updating (replacing) a document in a typed collection
[[after creating document, document revision id is in result, but POCO not
updated
let updatedArtist=new Artist (artist.Id, "The
Decemberists, resultLastLast ToString(), artist. Aloums artist.Tags artist.
TourStop9g

let foo =couchDatabase&saveDocumeni{new DocumentkArtist>(updated
Artist))

DATABASE



Design Considerations

Your object graph is your data model

Don't be afraid to store data redundantly
Your graph might beedundant!

Not everything has to fit in 1 document

Don't be afraid to store aggregate statistics
with a document.




Object Graph as Data Model

Generally speaking, mosflongoDBdrivers will
serialize an object graph as a single document

The relationships of your classes creates an implied
schema!

Migrating this schema is not trivial if you are trying to

deserializgoroperties that did not or no longer exist
Consider use cases carefully to avoid inefficienth
structured documents

Projection queries will be your friend




Redundant Data is OK

Optimize documents for quick reads and
writes

Your application layer will have to maintain
referential integrity!

If every time you access a Post document,
you need some of an Author document's
data, store that data with Post

Design simple classes for this redundant data
for reusabillity (seduthorinfoin Meringue)



Don’t Stuff it All In One Document

Nothavingformal relationships does not
mean throwing away relationships
Consider a user and his or her logged actions

The user would likely have a User class/doc with
properties for name, email, etc.

User actions are generally write heavy and read
out of band.

Don't clutter user documentscreate a separate
collection for user actions



The schemadess nature of documents makes
It easy to store meta data about that
documentz particularly aggregate data
Consider a blog post with a rating feature

Each rating would be stored as a nested
document of the post

Ratherthan compute vote totals and averages
real time, simply add these properties to the
document and update on writes



