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Big data

Analytics
(Hadoop)

Realtime
(“NoSQL”)

?
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eBay

Application/Use Case
• Social Signals: like/want/own features for 

eBay product and item pages
• Hunch taste graph for eBay users and items
• Many time series use cases

Why Cassandra? 
• Multi-datacenter
• Scalable
• Write performance
• Distributed counters
• Hadoop support

ACE
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Time series data
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Multi-datacenter support
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Distributed counters
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Hadoop support
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Disney

Application/Use Case
• Meet the data management needs of  user 

facing applications across The Walt Disney 
Company with a single platform

Why Cassandra? 
• DataStax Enterprise can tackle real-time 

and search functions in the same cluster
• Scalability
• 24x7 uptime

NDI
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Multitenancy
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Multitenancy
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Enterprise search
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Netflix

Application/Use Case
• General purpose backend for large scale 

highly available cloud based web services 
supporting Netflix Streaming

Why Cassandra? 
• Highly available, highly robust and no 

schema change downtime
• Highly scalable, optimized for SSD
• Much lower cost than previous Oracle and 

SimpleDB implementations
• Flexible data model
• Ability to directly influence/implement 

OSS feature set
• Supports local and wide area distributed 

operations, spanning US and Europe

RCE
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Optimized for SSD
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Open source
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• High performance 

• Massively Scalable

• Reliable/Available

Use case patterns
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VLDB benchmark
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Classic partitioning with SPOF
partition 1 partition 2 partition 3 partition 4

router

client
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Fully distributed, no SPOF
client

p1

p1

p1
p3

p6
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Partitioning

jim

carol

johnny

suzy

age: 36 car: camaro gender: M

age: 37 car: subaru gender: F

age:12 gender: M

age:10 gender: F
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Primary key determines placement*

Partitioning

jim

carol

johnny

suzy

age: 36 car: camaro gender: M

age: 37 car: subaru gender: F

age:12 gender: M

age:10 gender: F
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jim

carol

johnny

suzy

PK

5e02739678...

a9a0198010...

f4eb27cea7...

78b421309e...

MD5 Hash

MD5* hash 
operation yields 

a 128-bit 
number for 

keys
of any size.
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Node A

Node D Node C

Node B

The “token ring”
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jim 5e02739678...

carol a9a0198010...

johnny f4eb27cea7...

suzy 78b421309e...

Start End
A 0xc000000000..

1
0x0000000000..

0

B 0x0000000000..
1

0x4000000000..
0

C 0x4000000000..
1

0x8000000000..
0

D 0x8000000000..
1

0xc000000000..
0
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Node A

Node D Node C

Node B

carol a9a0198010...

Replication
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Node A

Node D Node C

Node B

carol a9a0198010...
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Node A

Node D Node C

Node B

carol a9a0198010...
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C’’
A’’

D’

C’
A’ D

A

B’

C
B

Virtual nodes

Node A

Node D Node C

Node B

Without vnodes With vnodes
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Highlights
• Adding capacity is application-transparent and 

requires no downtime

• No SPOF, not even temporarily
• No “primary” replica

• Configurable synchronous/asynchronous

• Tolerates node failure; never have to restart 
replication “from scratch”

• “Smart” replication avoids correlated failures
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CREATE TABLE users (
  id uuid PRIMARY KEY,
  name text,
  state text,
  birth_date int
);

CREATE INDEX ON users(state);

SELECT * FROM users WHERE state=‘Texas’ AND birth_date > 1950;

CQL: You got SQL in my NoSQL!
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CREATE TABLE users (
  id uuid PRIMARY KEY,
  name text,
  state text,
  birth_date int
);

CREATE TABLE users_addresses (
  user_id uuid REFERENCES users,
  email text
);

SELECT *
FROM users NATURAL JOIN users_addresses;

Joins?
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CREATE TABLE users (
  id uuid PRIMARY KEY,
  name text,
  state text,
  birth_date int
);

CREATE TABLE users_addresses (
  user_id uuid REFERENCES users,
  email text
);

SELECT *
FROM users NATURAL JOIN users_addresses;

Joins?

X
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CREATE TABLE users (
  id uuid PRIMARY KEY,
  name text,
  state text,
  birth_date int,
  email_addresses set<text>
);

UPDATE users
SET email_addresses = email_addresses + {‘jbellis@gmail.com’, 
‘jbellis@datastax.com’};

Collections

mailto:jbellis@gmail.com
mailto:jbellis@gmail.com
mailto:jbellis@datastax.com
mailto:jbellis@datastax.com
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Strictly “realtime” focused
• No joins

• No subqueries

• No aggregation functions* or GROUP BY

• ORDER BY?
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Songs

id title artist album tags

a3e64f8f... La Grange ZZ Top Tres Hombres {blues, 1973}
8a172618... Moving in Stereo Fu Manchu We Must Obey {covers, 2003}
2b09185b... Outside Woman Blues Back Door Slam Roll Away

CREATE TABLE songs (
  id uuid PRIMARY KEY,
  title text,
  artist text,
  album text,
  tags set<text>,
  data blob
);
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id title artist album song_id

62c36092... La Grange ZZ Top Tres Hombres a3e64f8f...

62c36092... Moving in Stereo Fu Manchu We Must Obey 8a172618...

62c36092... Outside Wo... Back Door Slam Roll Away 2b09185b...

CREATE TABLE playlists (
  id uuid,
  title text,
  album text,
  artist text,
  song_id uuid,
  PRIMARY KEY (id, title, album, artist)
);

Playlists
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CREATE TABLE playlists (
  id uuid,
  title text,
  album text,
  artist text,
  song_id uuid,
  PRIMARY KEY (id, title, album, artist)
);

id title artist album song_id

62c36092... La Grange ZZ Top Tres Hombres a3e64f8f...

62c36092... Moving in Stereo Fu Manchu We Must Obey 8a172618...

62c36092... Outside Wo... Back Door Slam Roll Away 2b09185b...

Partition keys
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SELECT * FROM tweets
WHERE user_id IN (SELECT follower FROM followers 
                  WHERE user_id = ?)
ORDER BY tweet_id desc

followers

?

tweets

Tweets in SQL
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CREATE TABLE timeline (
  user_id uuid,
  tweet_id timeuuid,
  tweet_author uuid,
  tweet_body text,
  PRIMARY KEY (user_id, 
               tweet_id)
);

Clustering
user_id tweet_id _author _body

jbellis 3290f9da.. rbranson lorem
jbellis 3895411a.. tjake ipsum

... ... ...

driftx 3290f9da.. rbranson lorem
driftx 71b46a84.. yzhang dolor

... ... ...

yukim 3290f9da.. rbranson lorem
yukim e451dd42.. tjake amet

... ... ...
SELECT * FROM timeline
WHERE user_id = ’driftx’;
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DataStax Enterprise

Analytics
(Hadoop)

Realtime
(Cassandra)

Datastax
Enterprise
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DataStax Enterprise
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Data model: Realtime

Portfolios

StockHist

stock last
GOOG $95.52
AAPL $186.10
AMZN $112.98

LiveStocks

stock date price
GOOG 2011-01-01 $8.23
GOOG 2011-01-02 $6.14
GOOG 2011-001-03 $7.78

user stock shares
jbellis GOOG 80
jbellis LNKD 20
yukim AMZN 100
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Data model: Analytics

worst_date loss
2011-07-23 -$34.81
2011-03-11 -$11432.24
2011-05-21 -$1476.93

Portfolio1

HistLoss

Portfolio2
Portfolio3
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Data model: Analytics
stock rdate return
GOOG 2011-07-25 $8.23
GOOG 2011-07-24 $6.14
GOOG 2011-07-23 $7.78
AAPL 2011-07-25 $15.32
AAPL 2011-07-24 $12.68

10dayreturns

INSERT OVERWRITE TABLE 10dayreturns
SELECT a.stock, 
       b.date as rdate, 
       b.price - a.price
FROM StockHist a 
JOIN StockHist b 
ON (a.stock = b.stock 
    AND date_add(a.date, 10) = b.date);
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Data model: Analytics

portfolio rdate preturn
Portfolio1 2011-07-25 $118.21
Portfolio1 2011-07-24 $60.78
Portfolio1 2011-07-23 -$34.81
Portfolio2 2011-07-25 $2143.92
Portfolio3 2011-07-24 -$10.19

portfolio_returns

INSERT OVERWRITE TABLE portfolio_returns
SELECT portfolio, 
       rdate,
       SUM(b.return)
FROM portfolios a JOIN 10dayreturns b 
ON (a.stock = b.stock)
GROUP BY portfolio, rdate;
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Data model: Analytics

INSERT OVERWRITE TABLE HistLoss
SELECT a.portfolio, rdate, minp
FROM (
  SELECT portfolio, min(preturn) as minp
  FROM portfolio_returns
  GROUP BY portfolio
) a 
JOIN portfolio_returns b 
ON (a.portfolio = b.portfolio and a.minp = b.preturn);

worst_date loss
2011-07-23 -$34.81
2011-03-11 -$11432.24
2011-05-21 -$1476.93

Portfolio1

HistLoss

Portfolio2
Portfolio3
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DataStax Community



Questions?


