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e Tugdual “Tug” Grall

grall
- Couchbase L 4
p://blog.grallandco.com
e Technical Evangelist B”
' £
- eXo
j*1tesJUG co-founder
« CTO Pet Project :
- Oracle

http://www.resultri.com

e Developer/Product
Manager

e Mainly Java/SOA
— Developer in consulting firms
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http://blog.grallandco.com/
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How do you take the growth?

Web/App Server Tier

Relational Database

Application Scales Out
Just add more commodity web servers

==System Cost
=Application Performance

;

Users

RDBMS Scales Up
Get a bigger, more complex server

==System Cost
=Application Performance

Won't scale
beyond this
< point

Users

RDBNS IS gooed for many. thing, but hard to scale




NoSQL Technology Scales Out

Application Scales Out
- Just add more commodity web servers
&Foa
— ==System Cost
]

=A\pplication Performance

Web/App Server Tier

l l l
NoSQL Database Scales Out

Cost and performance mirrors app tier

¢ —System Cost
1 ] 1

=Application Performance

NoSQL Distributed Data Store :

Users

Scaling out flattens the cest and performance Curves
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A new technology?

Google  amazoncom Linked 23

Bigtable Dynamo Cassandra Voldemort
November 2006 October 2007 August 2008 February 2009
e Building new database to answer the following

reguirements

- No schema required before inserting data

- No schema change required to change data format
- Auto-sharding without application participation

— Distributed queries

- Integrated main memory caching

— Data synchronization ( multi-datacenter)

\ery few’ erganizations want to (fewer can) build and maintain database soeitware techinology.

But every erganization buildinginteractive welb applications needs this technoelogy:




What Is driving NoSQL adoption?

49

Lack of flexibility/  Inability to scale Performance Cost All of these Other
rigid schemas out data challenges

Source: Couchbase Survey, December 2011, n = 1351.

=
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Couchbase Open Source Project

Leading NoSQL database
project focused on distributed
database technology and
surrounding ecosystem

Supports both key-value and
document-oriented use cases

All components are available
under the Apache 2.0 Public
License

COUCHBASE

Obtained as packaged software opeN SOURCE PROJECT
In both enterprise and
community editions.

-

Couchbase



Couchbase Server Core Principles

®s Easy Consistent High
'fé" Scalability Performance

Grow cluster without application Consistent sub-millisecond
changes, without downtime with read and write response times
a single click with consistent high throughput
Always On %}* Flexible Data
24x365 Model
No downtime for software JSON document model with no
upgrades, hardware fixed schema.

maintenance, etc.

-
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Couchbase Server 2.0 Architecture

8092 11211 11210
Query API Memcapable 1.0 Memcapable 2.0
(]

Data Manager Cluster Manager

-
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Couchbase Server 2.0 Architecture

8092 11211 11210
Query API Memcapable 1.0 a

Memcapable 2.0

1 . !

RAM Cache,
Indexing &
Persistence
Management
(C & V8)

Server/Cluster

Management &

Communication
(Erlang)

$ g 3
0=l

HTTP
SRR Couclibase


http://damienkatz.net/2013/01/the_unreasonable_effectiveness_of_c.html

Open Source Project
Apache 2.0
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https://github.com/couchbase/
https://github.com/couchbaselabs/
http://review.couchbase.org/

=
WHAT ABOUT MY APP?




Couchbase SDK

4 v
Ruby NET /\
/ JRUOY play’'p»
ibcichbase S,
nedes: Java
\ SFScala o
a ~______—TClojure
Python

www.couchbase.com/develop
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http://www.couchbase.com/develop

Write Operation

App Server DE

N

Managed Cache

To other node RENICEUEN

)
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@
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Basic Operations

APP SERVER 1

Col's = "75 7" " ‘rany
CLUSTER MAP:

READ/WRITE/UPDATE

SERVER 1 SERVER 2
ACTIVE

V| A
Doc 4 Doc

APP SERVER 2

cols ‘s o "'rary
CLUSTER MAP

SERVER 3
ACTIVE

A A
Doc 1 Doc

V| A
Doc 7 Doc

A A
Doc 2 Doc

V| A
Doc 8 Doc

A
Doc 6 Doc

REPLICA

-

COUCHBASE SERVER CLUSTER

BarcelonadS / April 4th, 2013

* Daocs distributed evenly across servers

* Each server stores both active and
replica docs
Only one doc active at a time

* Client library provides app with simple
interface to database

¢ Cluster map provides map
to which server doc is on
App never needs to know
* App reads, writes, updates docs

* Multiple app servers can access same
document at same time

=
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Store & Retrieve Operations

* get (key)

- Retrieve a document

* set (key, value)
- Store a document, overwrites If exists

* add (key, value)
- Store a document, error/exception if exists
* replace (key, value)
- Store a document, error/exception if doesn’t exist

* cas (key, value, cas)

- Compare and swap, mutate document only if it hasn’t
changed while executing this operation
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Atomic Counter Operations

These operations are always executed in order
atomically.

*set (key, value)
- Use set to initialize the counter
e ch.set(“my_counter”, 1)
*Incr (key)
- Increase an atomic counter value, default by 1
e ch.incr(“my_counter”) # now it's 2

*decr (key)

- Decrease an atomic counter value, default by 1

* cbh.decr(“my_counter”) # now it's 1
-
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Mental Adjustments

* In SQL we tend to want to avoid hitting the database as
much as possible
- Even with caching and indexing tricks, and massive
Improvements over the years, SQL still gets bogged down

by complex joins and huge indexes, so we avoid making
database calls

* In Couchbase, get's and set’s are so fast they are trivial,
not bottlenecks, this is hard for many people to accept at
first; Multiple get statements are commonplace, don’t avoid
it!
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Operations with Node




NPM

{
| "name": "my-node-application",
| "version": "1.0.0",
"private": true,
"dependencies":
{
"express": "3.x",
"couchbase": "0.0.11",
"ejS": Il>: 0.0.1"
b
}

-
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Connect to the cluster

var driver = require('couchbase');
dbConfiguration = {

| "hosts": ["localhost:8091"],
| "bucket": "ideas"
Iy

driver. connect(dbConfiguration, function(err, chb) {
if (err) {

throw (err)
b

// your application code here

}
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Insert Data

var nmeetup = {"type" : "meetup", "language" : "javascript"};
@b.set("barcelonajs”,neetup, function(err, nmeta) {});

lvar tnp = {"message" : "hello world!"};

cb. set("tmp", tnp, {"expiry" : 5},function(err, neta) {});

-
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Insert / Delete Data

var meetup = {"type" : "meetup", "language" : "javascript"};
cb. set("barcelonajs", meetup, function(err, neta) {});
J

var tnp = {"message" : "hello world!"};
cb. set("tmp", tnp, {"expiry" : 5},function(err, neta) {});

cb. set("todelete", tnp, function(err, nmeta) {});
cb. remove('"todelete", function(err, meta) {});

-
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Retrieve the Data

cb.get("product:45", function(errs, doc, metas) {
console.log("=== get the document ===");
console.log( doc ); }); var keys = new Array();
keys.push("product:1"); keys.push("product:45");
keys.push("product:65"); keys.push("product:80");
cb.get(keys, null, function(errs, docs, metas) {
lconsole.log("\n=== get List of documents ===");
console.log( docs ); 1});

BarceldaadS-Apkil /lfhy 20413
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Retrieve the Data

What if | want all products or meetups?

ﬁéy : barcelonajs
{ "type": "meetup",
"language": "javascript"}

_Kéy : product:10
{ "type": "product",
"Product with id 10"}

"name" :

Couchbase




Calling a view from your app

vgr_queryPar ams = {
stal e: false,
| key : "meetup"

I

'cb.view("my_views", "by_type", queryParans, function(err, view) {
var keys = new Array();
for (var i = 0; I < view length; i++) {
keys. push(view[i ].1d);
}

cb. get(keys, null, function(errs, docs, netas) {
consol e. 1log(docs);

1),
1)
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Indexing and Querying

e Define materialized views on JSON documents and then
guery across the data set

e Using views you can define
- Primary indexes
- Simple secondary indexes (most common use case)
- Complex secondary, tertiary and composite indexes
- Aggregations (reduction)

e |ndexes are eventually indexed

e Queries are eventually consistent with respect to
documents

e Built using Map/Reduce technology
- Map and Reduce functions are written in Javascripf=
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Map Function

__—1
('0

o e £k Lp A
(e el P HIEEaIRE B
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Q&A
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