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importance

®x Spam detection in comments on
Yahoo! News

® [rends change In time

x Need to retrain model with new
data

10 15 20
29 Consecutive Days




Spam on Twitter

Michael Wharton

ping.fim/armdJR #napa auto parts #earthquake #blackfriday2011
cybermonday2011 #sep11 #hallowinRT @deedee... bit.ly/reMvRZ

Expand

Abu Bander

- teamfollowback
ISlam-guide.com

quran.Ksu.edu.sa/index.php?i=en...
ME JFA0L— #vma
iphone
tbt
sougoftoliow
SeX

Expand
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ESPANA
B4 Correo
B Notic

Deportes

Applications

Finanzas

Tendencias

El fiasco del esperado cometa del siglo

LOS onom 0 Saquian de cerca y anunciaban un espectacular show, pero Ison se acerco

Videos

Personalization o

!A‘.. s O
Compras

Doctrina Parot

Libertad para el autor del triple asesinato de Alcassér

La Audiencia de Valencia sacara de prision al anico condenado por la
2 de |las tres ninas de Alcassér tras la sentencia de Estrasburgo

Gallardén apoya la decision

Titulares Noticias Deportes Finanzas omg!

YAHOQ)! sea tu

pagina de inicio La Audiencia excarcela a dos etarras mas, con lo que ya

hay 60 en libertad
wv (EFE).- La Audienci

Anzmendi Ayarzaba

Saenz de Santamaria defiende RTVE ante el cierre de la
television valenciana
Madrid, 29 nov (EFE).- La anta de obierno, Soraya Sdenz de

, al ser prequntada por si el

Los presuntos asesinos del soldado Rygby querian
exhibir su barbarie

\ e i et ilmanae Anrnusrene Riake Aahal ais o
nov (EFE).- Los musulmanes conversos Michael Adebolajo y

Adebowale quisieron exhibir “las consecuencias de su barbarnie” tras
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Applications

B4 Correo

YAHOO! MAIL :

del siglo
BENREN CONTACTS = CALENDAR Bban un espectacular show, pero Ison se
EI,'Compou - m Delete @ G =» {video) » 51~

Inbox (488) SOAT BY DATE

Drafts (40)

Personalization -

Trash

FOLDERS

Conves ; ‘ S . autor del triple asesinato de Alcassér
Home (21) Seema Kamat! stil for the | OToW moming? Thu, 12:42 AM ja sacara de prision al Gnico condenado por la

- Be e ante de Estrash
Social (12) Christooher Rover ' Lian Aay 15 e O casser tras la sentencia de testrasbu

Travel (1)

MESSENGER

Spam detection

Get r Seema Kamath oy, what's up day 14 a dos etarras mas, con lo que ya

o
onlin

YAHOO! sMail susivess

E, al ser prequntada por si el

DS presuntos asesmos del soldado Rygby querian
exhibir su barbarie
Viichael Adebolajo y

>1as de su barbarne” tras




Applications

FPersonalization
Spam detection

Recommenagation

YAHOO!

ESPANA

Bd Correc

B Noticias

Deportes
Finanzas
lendencias

YAHOO' MAIL Search Web

del siglo

INBOX CONTACTS CALENDAR faban un espectacular show

[# compose - - @« = {video) »

f) Delete

Inbox (4886) SORT BY DATE
Drafts (40)

Trash . NETFLIX 3/142 Soarch
FOLDERS

Convos it ¥ Friends’ Favorites Mad Men
Home (21) Seema K

W—r:"—#:m? .N;l nt 1_\’. 'y["_]')hcr
Ty

A }i\‘\"&
2=

united »t

2007 TV-14 52 ep. [HD]
*

Social (12)

Travel (1)

MESSENGER Set in 1960s New York City, this
senes takes a peek Inside an ad
agency dunng an era when the
cutthroat business had a glamorous

lure
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YAHOO! sMail susivess

Michael Hant

MEET JOE BLACK
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Big Data Stream

= \/olume + Velocity (+ Variety)
® [00 large for single commodadity server main memory
® oo fast for single commodity server CPU
® A solution should be:
® Distributed

. Scalable



Examples

® User clicks ® [nance stocks

® Search queries ® Credit card transactions
®x News ® \Nikipedia edit logs

®x Emails ® Facebook statuses

® [umblr posts ® [witter updates

® ickr photos ®x Name your own...



Stream

Batch data IS

a snapshot of
streaming

qv!
—
®
D

10



Data Science Lifecycle

®x Old school’s
data mining

®x From data to insight
®x From insight to model
®x From model to value

® And repeat!

11



BIg Data 1ools

12



FPropblems

® Operational

®x Need to rerun the pipeline and redeploy the model when new data arrives

® Paradigmatic

®x New data lies In storage without generating new value until the new model
S retrained

13



Present of big data

Joo big to handle

14
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A Tale of Two Iribes

Faster

M. Stonebraker and U. Cetintemel, “‘One Size Fits All’: An Idea Whose Time Has Come and Gone,” in ICDE ’05
A. Jacobs, “The Pathologies of Big Data,” Communications of the ACM, 52(8):36—44, Aug. 2009

16



A Tale of Two Iribes
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M. Stonebraker and U. Cetintemel, “‘One Size Fits All’: An Idea Whose Time Has Come and Gone,” in ICDE ’05
A. Jacobs, “The Pathologies of Big Data,” Communications of the ACM, 52(8):36—44, Aug. 2009
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A Tale of Two Iribes

Faster
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M. Stonebraker and U. Cetintemel, “‘One Size Fits All’: An Idea Whose Time Has Come and Gone,” in ICDE ’05
A. Jacobs, “The Pathologies of Big Data,” Communications of the ACM, 52(8):36—44, Aug. 2009
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A Tale of Two Iribes

Faster

M. Stonebraker and U. Cetintemel, “‘One Size Fits All’: An Idea Whose Time Has Come and Gone,” in ICDE ’05
A. Jacobs, “The Pathologies of Big Data,” Communications of the ACM, 52(8):36—44, Aug. 2009
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Fvolution of SPES

18t generation

2"9 generation

39 generation

2005

20006

2008

Aurora
STREAM

Borealls
SPC
SPADE
S4
Storm
Samza

Abadi et al., “Aurora: a new model and architecture for
data stream management,” VLDB Journal, 2003

Arasu et al., “STREAM: The Stanford Data Stream
Management System,” Stanford InfolLab, 2004.

Abadi et al.; “The Design of the Borealis Stream
Processing Engine,” in CIDR °05

Amini et al., “SPC: A Distributed, Scalable Platform for
Data Mining,” in DMSSP 06

Gedik et al., “SPADE: The System S Declarative Stream
Processing Engine,” in SIGMOD 08

Neumeyer et al., “S4: Distributed Stream Computing
Platform,” in ICDMW ’10

http://storm.apache.org

http://samza.incubator.apache.org

17


http://storm.apache.org
http://samza.incubator.apache.org

Actors Model

G

bJ

bJ

b)

Event
routing

7\

—J

N7

—J

@ -_—
e -—

External
Persister

18



S4 Example

status.text:"Introducing #S4: a distributed #stream processing system"

RawStatus
null
text="Int..."

Topic
topic="54"
count=1

Topic
reportkey="1"
topic="S4", count=4

TopicExtractorPE (PE1)
extracts hashtags from status.text

Topic
topic="stream"
count=1

TopicCountAndReportPE (PE2-3)

keeps counts for each topic across
-- all tweets. Regularly emits report

event if topic count is above

a configured threshold.

TopicNTopicPE (PE4)
keeps counts for top topics and outputs
top-N topics to external persister

19



But we have Hadoop!

» “Mapreduce is Good Enough? If All You Have is a Hammer, Throw Away

Everything That's Not a Nail!”
[J. Lin, in Big Data, 1(1):28-37, 2013]

® “Data whose characteristics forces us to look beyond the traditional

methods that are prevalent at the time”
A. Jacobs, iIn ACM Queue, 7(6):10,2009]

20



Paradigm Shift

N A
+E o=

m—
—
e
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— e —
——
——
—
Lo
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Streaming Model

® Seqguence Is potentially infinite
®x High amount of data, high speed of arrival
®x Change over time (concept drift)

® Approximation algorithms
(small error with high probability)

® Single pass, one data item at a time

®x Sub-linear space and time per data item

22



SAMOA

Scalable Advanced Massive Online Analysis

G. De Francisci Morales, A. Bifet
Journal of Machine Learning Research, 2014

23



Concept

x SAMOA is a platform
®x Researchers

®x Framework for developing
distributed stream mining algorithms

® Practitioners

® | [brary of state-of-the-art
distributed stream mining algorithms

pL



laxonomy

Distributed

Storm, S4,
Samza

Non
Distributed

25



What about Mahout?

x [hink SAMOA = Mahout for streaming

x But SAMOA...
®x More than JBOA (just a bunch of algorithms)
® Provides a common platform

® asy to port to new computing engines

4
“dEmahout
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Stat US https://github.com/yahoo/samoa

® Parallel algorithms
® \ertical Hoeffding Tree (classification)
® CluStream (clustering)
®x Adaptive Model Rules (regression)
x PARMA (frequent pattern mining) [pending]

® Execution engines

Z S ) STORM S distributed stream Sa mz a

computing platform
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s SAMOA useful for you?

= Only If you need to deal with:

® Big fast data

®x Evolving data (model updates)
x \What is happening now?

x [Jse feedback In real-time

® Adapt to changes faster
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Advantages (operational)

®x Program once, run everywhere

® Reuse existing computational infrastructure
® Avold deploy cycle

®x No system downtime

x No complex backup/update procedures

®x NO need to choose update frequency
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Advantages (paradigmatic)

®x Model freshness
x No retraining
® |Mmmediate data value

®x No stream/batch impedance mismatch



VIL Developer AP

Processing ltem
Processor

—




VIL Developer AP

TopologyBuilder builder;

Processor sourceOne = new SourceProcessor () ;
builder.addProcessor (sourceOne) ;

Stream streamOne = builder.createStream(sourceOne) ;

Processor sourceTwo = new SourceProcessor|() ;

builder.addProcessor (sourceTwo) ;
Stream streamTwo = builder.createStream(sourceTwo) ;

Processor join = new JoinProcessor());

builder.addProcessor (join)
.connectInputShuffle (streamOne)
.connectInputKey (streamTwo) ;

o}
Om

]

33



Deployment

S4 bindings

API. Algorithm developer

depends only on this

Storm bindings

SAMOA-S4 jar

SAMOA-API.jar

SAMOA-Storm.jar

To S4 cluster

/

samoa-s4-deployable.s4r

samoa-storm-deployable.jar

To Storm cluster
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Conclusions

x Streaming is the future and Is happening now
x SAMOA
®x Runs on existing DSPES (Storm, S4, Samza)
® Algorithms for classification, regression, clustering

® Available and open-source http://samoa-project.net

® A platform for collaboration and research on
distributed stream mining
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| hanks!

YW @samoa project
hitps://github.com/yahoo/samoa

W @gdfm7
gdim@apache.org
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