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All Categories
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>
Electronics >
Collectibles & Art >
Home, Outdoors & Decor »
Entertainment >
Deals & Gifs >
Sponing Goods
Classifieds

Welcome to eBay
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Shop safely on eBay
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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



Time series data

Performance Metrics » Unsaved Preset”
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Cluster Write Operations

* LSY vew

EVENTS & ALERTS

1y '_.: '_:1 Al \
g 03, 2012 12:08 Pnce: 21.075 Vol: 307.73%
r.! -
A —— i, " AU - S S————
L. 3 Vi ' J 1 ’
7 . ,
J ) "
/ v Y \ 21
N
A -
T [S RP L [K J [ H E D c &l
Fri Aug 3 12 pm 2 pm Mon Aug 6 12 pm 2 pm Tue Aug 7 12 pm 2 pm

2.57
1.254










B c += 2

[A : 5(2)]
c |B:0(0)
‘70 :0(0)

©2012 DataStax



Real-Time
Cassandra

Real-Time

Cassandra

Cassandra

Real-Time

Replication Cassandra

Real-Time
Cassandra
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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






Multitenancy

DRTARASTAHX

OpsCenter Enterpree -

Overview 3 Clusters: 13 nodes up

Active Alerts (2)

In effect & Alert
8 minutes Write Request Latency at 20,150 ps/op - 101.202 203.105

Local Read Latency at 30,822 ps/op for Keyspace!.ColFam1 -
1 hour 16 minutes 101.202.203.108

Development Staging

1 node up 4 nodes up

All agents connected All agents connected

Storage Capacity Used Free c Storage Capacity Used Free

Cluster Reads & Whrites Ay Cluster Reads & Writes
Cluster Latency M AT Cluster Latency

Disk Rates Ye ) Disk Rates

v

Production

8 nodes up

All agents connected

Storage Capacity

Cluster Reads & Writes

Cluster Latency

Disk Rates

Add a cluster

Help




Documents in Solr Core : Users

Cassandra ColumnFamily : Users
row_key state status
jake CT at work
jason NY at home
jonathan X in bed

©2012 Datastax

Field Value
user jake
state CT
status at work
Field Value
user jason
state NY
status at home
Field Value
user jonathan
state X
status in bed




Application/Use Case

NETELL S
* General purpose backend for large scale

Instantly watch as many movies & TV episodes as you want!

Start Your 1 Month Free Trial

Forony S790amonth, . highly available cloud based web services

supporting Netflix Streaming

a

' TR o0 powr PR W, Xomm, PC. Mac, Pad. ol T

sermsasisry . Why Cassandra?

o MNP Ay Won Pearty SaTed 0w D M
o Owar V32X 008 pecpe e jieing Nt evary wosk

ottt - Highly available, highly robust and no
"‘°"““"s°““°“'°“"‘”"°"'5‘ff’°s‘"°'“"‘"9"‘“°: schema change downtlme
“ Ig o ;:; - 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




Optimized for SSD

) www.slideshare.net/rbranson/cassandra-and-solid-state-drives

Insperity

DL Save time
Automate you ExpensAble

» (] v
business expense Reduce cost

reporting Measure Spending

N4 Email wFavorite #Download ™ Flag
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CASSANDRA & SOLID

n STATE DRIVES

Rick Branson, DataStax
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Additions and Deletions

Additions and Deletions per week and Total lines
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e High performance
® Massively Scalable
® Reliable/Available

Client Writes/s by node count - Replication Factor = 3
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Throughput (Ops/sec)
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Coming to the conclusion that #cassandra is
kind of indestructible. "Robust" doesn't do it
justice.



VLDB benchmark
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Client Writes/s by node count — Replication Factor =3
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: Bill de hOra ¥ Follow A~

i @dehora

Coming to the conclusion that #cassandra is
kind of indestructible. "Robust"” doesn't do it
justice.

Eric Florenzano i~
@ericflo

"Cassandra ... dealt with the loss of one
third of its regional nodes without any loss
of data or availability."
techblog.netflix.com/2012/07/lesson... -
Nice!

©2012 DataStax

¥ Aaron Turner
() @synfinatic

% Follow A~

took me 10hrs to notice a #cassandra node
had a hw failure because everything just
kept working. #sweet

¢>=ly Nathan Milford L~ ¥ Follow
NRG®# @NathanMilford

Man, I just love Cassandra. Lost a data
center Hurricane Sandy, nodes came up and

started working with no pain.



Classic partitioning with SPOF

partition | partition 2 partition 3  partition 4
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Partitioning
jim age: 36 |car: camaro| gender: M
carol age: 37 |car:.subaru| gender: F

johnny age:12 gender: M

suzy age:10 gender: F

©2012 DataStax



Primary key determines placement™

jim age: 36 |car: camaro| gender: M

carol age: 37 |car:.subaru| gender: F

johnny age:12 gender: M

suzy age:10 gender: F

©2012 DataStax



MD5 Hash

v

Jjim 5e02739678... MD5* hash
| 520198010 operation yields
b o a 128-bit
johnny f4eb27cea?... number for
keys
suzy 78b421300%e... of any size.
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Node A Node B

Nojel= (D) Node C
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~ End

Start
Oxc000000000..]10x0000000000..
1 0
0x0000000000..]0x4000000000..
1 0
0x4000000000..]0x8000000000..
1 0
Ox8000000000..| 0xc000000000..
1 0
jim 5e02739678...

carol a9a0198010...
johnny f4eb27cea?...
suzy 78b421309e...
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Start End
OchOO(iOOOOO.. Ox0000800000..
OxOOOO(l)OOOOO.. Ox4000800000..
Ox4OOO(1)OOOOO.. Ox8000800000..
Ox8000(1)00000.. OchOO(())OOOOO..

jim
carol a9a0198010...
johnny f4eb27cea7...
78b421309e...
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Start
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1 0

0x0000000000..|0x4000000000..
1 0

0x4000000000..|0x8000000000..
1 0

0x8000000000..| 0xc000000000..
1 0

jim

carol

johnny f4eb27cea?...

suzy 78b421309e...

©2012 DataStax



©2012 DataStax

Oxc000000000..

1

0x0000000000..
0

0x0000000000..

1

0x4000000000..
0

0x4000000000..

1

0x8000000000..
0

0x8000000000..

1

Oxc000000000..
0

jim

carol

johnny

suzy

78b421309e...




©2012 DataStax

Oxc000000000..

1

End

0x0000000000..

0

0x0000000000..

1

0x4000000000..

0

0x4000000000..

1

0x8000000000..

0

0x8000000000..

1

Oxc000000000..

0

jim

carol

johnny

suzy




Node A Node B

Nojel= (D) Node C
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NoderA Nocde B

Nojel= (D) Node G
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NoderA NoderB

Nojel= (D) Node G

|
i
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Node A Node B

Neyela (D) B \[oYelN@

Without vnodes With vnodes
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@ Adding capacity is application-transparent and
requires no downtime

® No SPOF, not even temporarily
@ No “primary’ replica

e Configurable synchronous/asynchronous

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

® ‘Smart” replication avoids correlated failures

©2012 DataStax



CQL: You got SQL in my NoSQL!
CREATE TABLE users (

1d uuid PRIMARY KEY,

name text,

state text,
birth_date 1int

),

CREATE INDEX ON users(state);

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

©2012 DataStax



CREATE TABLE users (
1d uuid PRIMARY KEY,
name text,
state text,
birth_date 1int

);

CREATE TABLE users_addresses (
user_id uuid REFERENCES users,
email text

),

SELECT *
FROM users NATURAL JOIN users_addresses;

©2012 DataStax



Joins?

CREATE TABLE users (
1d uuid PRIMARY KEY,
name text,

state text,
birth_date 1int

CREATE T esses (
CES users,
email text

),

SELECT *

FROM us users_addresses;

©2012 DataStax



CREATE TABLE users (
1d uuid PRIMARY KEY,
name text,
state text,
birth_date 1int,
emall_addresses set<text>

),

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

‘jbellis@datastax.com’};

©2012 DataStax


mailto:jbellis@gmail.com
mailto:jbellis@gmail.com
mailto:jbellis@datastax.com
mailto:jbellis@datastax.com

“realtime” R—

® No joins

@ No subqueries

@ No aggregation functions* or GROUP BY
e ORDER BY?

©2012 DataStax



SONgs

CREATE TABLE songs (
1d uuid PRIMARY KEY,
title text,
artist text,

album text,
tags set<text>,

data blob
)

id title artist album tags

©2012 DataStax



Playlists

CREATE TABLE playlists (

1d uuid,

title text,

album text,

artist text,

song_1d uuid,

PRIMARY KEY (id, title, album, artist)
D;

id title artist album song_id

©2012 DataStax



CREATE TABLE playlists (

1d uuid,
title text,
album text,
artist text,
song_1id uuid

PRIMARY KEY ((id,

) title, album, artist)

);
id title artist album song_id
62c36092...
62c36092...
62c36092...
\_

©2012 DataStax




SELECT * FROM tweets

WHERE user_id IN (SELECT follower FROM followers
WHERE user_id = ?7)

ORDER BY tweet_1d desc

followers

tweets

©2012 DataStax



CREATE TABLE timeline (
user_id uuid,
tweet_1d timeuuid,
tweet_author uuid,
tweet_body text,
PRIMARY KEY (user_id,
tweet_1d)

);

SELECT * FROM timeline
WHERE user_id = ’driftx’;

©2012 DataStax

user_id

jbellis

jbellis

driftx

driftx

yukim

yukim

tweet id

_author

_body




CREATE TABLE timeline (
user_id uuid,
tweet_1d timeuuid,
tweet_author uuid,
tweet_body text,
PRIMARY KEY (user_id,
tweet_1d)

);

SELECT * FROM timeline
WHERE user_id = ’driftx’;

©2012 DataStax

user_id

jbellis

jbellis

driftx

driftx

yukim

yukim

_author

_body

tweet id




Analytics
(Hadoop)




- DataStax Enterprise

Cassandra

Replication
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AOS

FHY ~—— OKE
WBD

VLY PYS

URS
RLI

PGP
BCA e MAA
Largest Historical 10day Loss: Largest Historical 10day Loss:
? ?

GDF

Largest Historical 10day Loss:

TEF

KEI

SHS

Largest Historical 10day Loss:

L —

Largest Historical 10day Loss:
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Portfolios

StockHist

©2012 DataStax



ata model: Analytics

HistLoss ‘worst_date | loss

Portfolio1

Portfolio2
Portfolio3

©2012 DataStax



- Data model: Analytics

| 0dayreturns

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,

©2012 DataStax

10)

b.date) ;



INSERT OVERWRITE TABLE portfolio returns
SELECT portfolio,

rdate,

SUM(b.return)
FROM portfolios a JOIN 1lO@dayreturns b

ON (a.stock = b.stock)
GROUP BY portfolio, rdate;

©2012 DataStax

portfolio_returns

portfolio



HistLoss

worst date | _toss

Portfolio1

Portfolio2
Portfolio3

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);

©2012 DataStax




Documents in Solr Core : Users

AMZN $112.98

Cassandra ColumnFamily : Users

t status old vaiue user stock shares
jbellis GOOG 80
jbellis LNKD 20
yukim AMZN 100
stock date price
GOOG | 2011-01-01 $8.23
GOOG | 2011-01-02 $6.14
GOOG | 2011-001-03 | $7.78

portfolio rdate preturn
Portfolio1 2011-07-25 | $118.21
Portfolio1 2011-07-24 $60.78

Portfolio1 2011-07-23 -$34.81 - e e s
Portfolio2 2011-07-25 | $2143.92 Do TSR SK e b eyt o
Portfolio3 2011-07-24 -$10.19

™ X

Overview 2 Custers : 5

Active Alerts (2)

3] W 3}
i

Development a 0 alens Production

1 node up 8 nodes up

Storage Capacity Froe Storage Capacity Froe G Storage Capacity

Cluster Reads & Writes AL INAA Cluster Roads & Weites A A Cluster Rnads & Wetes
Cluster Latency Cluster Latency Cluster Latency

Disk Rates S\ Disk Rates Disk Ratos




DataStax Community

ODRTARASTARX

OpaCenter | Test Cluster (DutaStax Erterprise Server 1.0-3) More 18 All agents correcind
Datacenter 1 Datacenter 2
DASHBOARD
4 nodes 4 nodes
» QLUSTER
- Events & Alerts Storage Capacity
ALERTS Time Leve' Mozssge
TA2011 $02pen Negmrrg OzeCorter
DATA BACKUPS — Used
TE2011 7800 ) Moving node 90.2.2 108 from loken 2084117 1 0 Free; 638 GB
Total: 7900 CB
OATAMOCERING MEVI TATpen ko OpeCentar starting . "
DATA EPLORER Tr22011 T 84pm o OpaCeonrtir ahuting down.
"7 '
EVENT LOG TN A0pen ko OpaCeortar starting up.
e 8 of 8 nodes connecied
Cluster Roads & Writes Cluster Latency Disk IOPS
' ) Jul 20 750PM - Jul 20 8:10PM
— A —_— N 4 484 I ——t e
344 ; "b L.bﬂcy (Ec Geaph) X
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