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Introduction to CouchDB
• Opensource DB by Apache
• NoSQL DB
• Document store
• Focus : Ease of use, embracing the web
• Written in Erlang programming lang
• JSON : Store data,

JavaScript : Query Lang,
HTTP : Access docs, query indices with web browser



Popularity Index



Flexible schema example

Explicit schema in RDBMS



Flexible Schema in CouchDB



Object to document in CouchDB



Behind the scenes
• Append-Only B-tree Storage Engine(Robust!)
• Operations in logarithmic time
• Built-in HTTP server



JSON
• JavaScript Object Notation
• Lightweight data-interchange 

format
• Language independent but uses 

conventions of the C-family of 
languages

• Supports data types such as : 
Number, String, Boolean, Array, 
Value, Object and Whitespace.



Core API
• RESTful API - All you need is HTTP!   
• Subdivided into:

• Server
• Database
• Documents
• Replication(non-RestFul)                                 

Client
(HTML/JavaScript/	

PHP	etc.)
CouchDB

GET,	POST,	PUT,	DELETE

JSON

HTTP



Core API – Examples 
1.

2.



Core API – Examples 
3.

4.

5.



Querying data with Views
• To aggregate, join, and report on documents
• Queried and indexed using MapReduce
• Built using JavaScript
• You don’t run it yourself! 
• Results sorted by key
• Types:

• Temporary – for development, very slow
• Permanent – for production 



Views - Map

JSON	Document

Map	Function

Result



Views – Reduce

Built-in	Reduce	functions Custom	Reduce	function

Result



Views – The Challenges 
• Map/Reduce
• JavaScript
• Multiple views, one design document
• Building/Indexing views
• View sizes on disk



Design Documents

• Contains application code 
• CouchDB looks for views and 

other application functions 
here

• Static HTML pages of our 
application are served as 
attachments 



Core Features of CouchDB
• Consistency

• MVCC

• Scaling

• Replication

• Offline



Eventual Consistency

• Object Level Atomic Updates
• Durable Writes
• Eventual consistency is a consistency 

model that guarantees that, if no new 
updates are made to a given object, 
eventually all accesses to that object will 
return the last updated value



Multiversion Concurrency Control(MVCC)

• Locks in RDBMS

• Multiple revisions in CouchDB

• Each client sees a snapshot of the 
database at a particular instant in 
time. 



MVCC Example



Scaling
• Need for Scaling
• Main challenges:

• Search
• Concurrency
• Consistency
• Speed

• Scaling up and Scaling out
• Clustering with Big Couch
• http://instagram-engineering.tumblr.com/



Replication
• What is Replication?
• Why do we need Replication?    

• Replication for Backup 
• Replication across Data Centers



Master-Slave Replication
• Architecture used in CouchDB



Multi-Master Replication
• Group of computers store the data instead 

of just one and updates can be done by any 
member of the group.

• Members are responsive to client data 
queries.

• Conflict resolution and Fault tolerance.



CouchDB-Offline
• Designed for Offline
• Scaling down rather than scaling 

out
• Local Data is King
• Use of Multi-Master replication



Career fair of NoSQL Databases

Architect             CouchDB

Image	courtesy		- Google



CouchDB
Document Oriented Database | Looking for opportunities in 
web development/mobile application development
Education: Apache 

Summary:
Created by Damien Katz, a former IBM'er 

Inspired from IBM's Lotus Notes database, which is also a document db. 

Combination of unreliable commodity hardware

Interests:
I don’t want to be your database; I want to be your website.
Building CouchApps

Logo	courtesy		- LinkedIn



When web developers come to know they don’t need separate middle tier



Languages

Logo	courtesy		- LinkedIn



Projects
1. The Compact Muon Solenoid Experiment

(CMS) at CERN (2010):  

• Capacity to handle large amount of data

• No complex replication infrastructure

• Works well with other systems

Logo	courtesy		- LinkedIn, CMS	Image	courtesy		- Wikipedia



Projects

2. Improving healthcare with CouchDB (Zambia)

• Extremely remote, rural clinics

• Very poor and intermittent Internet connection

• Star topology of CouchDB servers

Logo	courtesy		- LinkedIn



Projects

3. Meebo (2005):

• Simultaneous uniform access to multiple IM

• File transfer and videoconferencing features

• online games, multi-user chat (Meebo rooms)

Logo	courtesy		- LinkedIn



Projects (Failure)

4. SAUCELABS says Goodbye to CouchDB
• They liked many things about CouchDB, but…

• View indexes are only updated when queried

• Interesting ideas but not relevant to our needs

When not to use me?
• Application for banking, airline reservations , online shopping

Logo	courtesy		- LinkedIn



Recommendations

Django may be built for the Web, but CouchDB is built of the Web. I’ve 
never seen software that so completely embraces the philosophies 
behind HTTP. CouchDB makes Django look old-school in the same way 
that Django makes ASP look outdated.

—Jacob Kaplan-Moss, Django developer

Logo	courtesy		- LinkedIn
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