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What do you know about
digital advertising?

1.1 have no idea how it works

2.1 know something about it, but I'm not in
the field

3.1 deal with DSPs, SSPs and DMPs
everyday



O,

“The best minds of my generation
are thinking about
how to make people click ads.
That sucks.”

Jeff Hammerbacher



O,
Modern Digital Advertising

Huge Datasets +

(+/-Easy to Measure) Metrics +

Velocity
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Scalability

Data Science



O,
Architecting for Scalability

Architect for at least 3

Assume something will fail

Isolate your services



O,
Architecting for Scalability

SHARED NOTHING



O,
Shared Nothing

Cache 2 Cache 3




O,
Shared Nothing

- No server-side
session
- No sticky sessions

Server 2

Cache 1 Cache 2 Cache 3 Cache 4




Shared Nothing

Play Framework Play Framework Play Framework

Redis Shard 1/ Redis Shard 2/ Redis Shard 1/ Redis Shard 2/

Replica 1 Replica 1 Replica 2 Replica 2

MongoDB MongoDB MongoDB
Master Slave 1 Slave 2

O,




Scaling

Use the power of
the cloud

but use your
DATA!
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Traffic Prediction — Why?

It can take 10 to 20 min to have a new machine
running. Can you wait that much?

Avoid false traffic drops



1600

1500

1400

1300

1200

1100

1000

900

800

700

Traffic Prediction

Requests

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61

e=mmRequests



1600

1500

1400

1300

1200

1100

1000

900

800

700

Traffic Prediction

Requests

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61

e=tmmRequests

e inear (Requests)



1400

1300

1200

1100

1000

900

800

700

Traffic Prediction

Requests

1 3 5 7 9 1113 1517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61

e=tmmRequests

e inear (Requests)



1500

1400

1300

1200

1100

1000

900

800

700

Traffic Prediction

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61

e=(mmRequests
e=(m»predicted Traffic

e inear (Requests)



| € | @ hitpsi/news.yahoo.com

A Home

YAHOO!
NEWS

Mail Search News Sports Finance Weather Games Answers

A Trending News  Pan Am Flight 103 Viadimir Putin  Gavin Newsom

us.

World
Politics
Tech
Science
Health
Odd News
Local
Dear Abby
Comics
ABC News
Katie Couric

resolutions

Obama shrugs off Clintén's
opposition to trade deal

As secretary of state, Hillary Clinton played a
big role in advancing the TPP.

Spokeswoman for “a
Odom's aunt{He woke
up, spoke

Trending
Photos

All News

NM teen pleads guilty to killing parents,

3 younger siblings

ALBUQUERQUE, N.M. (AP) — A New Mexico teenager
pleaded guilty in the shooting deaths of his parents and
Associated Press

Recommended Games

% y
B

More games »

A German Hunter Killed One of Africa's
Biggest Elephants
A Garman tranhy hintar ranartadi chat and killad ana nf

|

Flickr Mobile

signin |l Mail

Screen More v

Colgate

MAIsw ANO
SORRINDO ATOA

SUPERSALARIO

=10MIL

PARTICIPE JA!

Katie Couric
Giobal News Anchor

®

Carey Mulligan and the women behind ‘Suffragette’

The cloud explained

ﬁ

A careful Clinton keeps Biden at bay

Matt Bai
National Poitical Columnist

Guns, Congress and Murphy's Law

Ad Exchange




O,
What are the main interests
of male Java developers?

1. Cars

2. Politics

3. Science

4. Finance

5. Soap Operas



Data Science

BIG DATA
==

STATISTICS
==

ARTIFICIAL INTELLIGENCE
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Data Science and Java

Squ/{‘ MLID

D L4 J Deep Learning for Java
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Predicting User Behavior
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Home / NOTICIAS / Cabelos cacheados séo tendéncia

NOVO TRESemmé

SELAGEM CAPILAR

CABELOS CACHEADOS SAO TENDENCIA RECENTES  POPULARES

O 15 @ Editor [} NOTICIAS ©D0 Babylights: para clarear e traze..

de bossa. E é claro que, atentas a essa tendéncia, mulheres com cabelos cacheados e crespos es Cuidados Cuidados com os cabelos durante ..
de lado ach a e outras técnicas de a ento para ir o formato original dos cabelo : com os
esmente lavar os fios e achar que isso é o suficiente para garantir u sual cacheado perfeito. cabelos
Para valorizar os encaracolados, tindo brilho, movimento e textura na medida, é preciso investir no corte durante a
certo e escolher produtos adeq os aos cuidados que esse tipo de fio demanda. gravidez

Cinco dicas essenciais do expert..
nspire-se na selegdo de estilos de cabelos cacheados das celebridades e confir

e abusar da beleza natural dos seus fios:
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Predicting User Behavior

GENDER AGE GROUP © INCOME

|

Male: 88,0%

Infant Teen @@ Young Adult
B Male 0 Female @ Adult @9 High Income [ Emerging

Brazilian Java Developers
http://www.tailtarget.com/blog/getting-to-know-the-java-developer-using-data-science/
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Predicting User Behavior

Brazilian Java Developers



Does Behavior Data Work?

Feminino
12%

Masculino GENDER

88%

Male: 88,0%

B Male M Female
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Predicting User Behavior

Clusterin
Classifiers 5

Recommendation Systems

Deep Learning



Detecting User Behavior

User Profile

uid=123

: [SOCCER: 1 view, MALE: 1 view]

SOCCER







Detecting User Behavior

uid=123 : [SOCCER,
MALE]

ColoradoZH

User Profile

uid=123 : [SOCCER: 10 views, MALE: 20
views]

SOCCER




Implementing a Classifier

SUPERVISED LEARNING



1. DATA PREPARATION

Segment Country Seed

SOCCER BRAZIL http://esportes.terra.com.br/futebol/
http://placar.abril.com.br/materia/
http://esporte.uol.com.br/futebol/

FASHION BRAZIL http://www.fhits.com.br

http://www.dolcemoda.com.br

http://eleicoes.uol.com.br
http://noticias.terra.com.br/brasil/politica/

POLITICS /ot ' 0
BRAZIL http://ultimosegundo.ig.com.br/politica/

FAMILY BRAZIL http://guiadobebe.uol.com.br

http://mdemulher.abril.com.br/familia/




1. DATA PREPARATION (CRAWLER)

Segment Country Pages (3,000)
1. http://esportes.terra.com.br/futebol/internacional/mourinho-
SOCCER BRAZIL diz-que-rafa-benitez-destruiu-a-inter-de-milao-
em-2010,3652d311ab33c95fb07b01f6ee27168ew7uvRCRD.html
2. http://esportes.terra.com.br/futebol/brasileiro-serie-a/
pato-que-voltar-a-selecao-e-lamenta-nao-enfrentar-
corinthians,ac2efed99a4ed4ed83198389e01961f7sih9RCRD.
html
FASHION BRAZIL (...
POLITICS BRAZIL (..r)
FAMILY BRAZIL (...)




80% TRAINING

20% TEST

2. SUPERVISED LEARNING

Segment Country Pages (3,000)

1. http://esportes.terra.com.br/futebol/internacional/mourinho-
SOCCER BRAZIL diz-que-rafa-benitez-destruiu-a-inter-de-milao-

em-2010,3652d311ab33c95fb07b01f6ee27168ew7uvRCRD.html
2. http://esportes.terra.com.br/futebol/brasileiro-serie-a/
dlLO-due-VO dl ~d-SeleCadO-e-Ldllnenia-rado-erl cliLal -
FASHION
(...)
POLITICS BRAZIL
FAMILY BRAZIL (...)




3. FINDING THE MODEL

TRAINING - TRAINING - TRAINING

1]
H

MODEL A : MODEL B : MODEL C

70%%  85%%  98%v



4. TESTING THE MODEL

CONFUSION MATRIX

SOCCER _| FASHION _| POLITICS _| FAMILY __
9 0 1 2

SOCCER

FASHION 1 99 0 0
POLITICS 3 1 9 1
FAMILY 2 1 0 99



4. MODEL IN ACTION

MODEL C SUBJECT

NN
J

RETRAIN



APPLYING THE MODEL

ColoradoZH

offotxano  Emadione no Dia dos Maes com presentes O Boticdrio,

Publicidade

com.cybozu.labs

Gra-Nal decisivo

Publicidad
Comentaristas opinam: o que o Inter
precisa para nao sofrer gols no I an gd etect

Beira-Rio

Yy f ¢ = @
Se Alisson nao for vazado. 0 maximo que pade
acontecer é disputa por pénaltis TWITIEECEERIDGIBAIL CORRIGIR

TR — Portuguese
SEUSCABELOS

4 D
&

Publicidad

Macedo / Agencia RBS 0 MELHOR DA 7H

Apds empatar em 0 2 0 com o Grémio no primeiro
jogo da final do Gauchao no altimo domingo, na
Arena, o Inter tem a vantagem de decidir em casa.
Contudo, é imprescindivel ao time de Diego Aguirre
que nio sofra gols no Beira-Rio, pois pode correr o
risco de perder o titulo mesmo com um empate — o
regulamento do campeonato preve gol qualificado
fora de casa.

Opinifio: O Gre-Nal 405 pelos caseudos do \ _~Maio MO D E L

jornalismo gaticho ~Diima nio faré

Se o placar da Arena for repetido, o troféun sera pronunciamento na TV
erguido apos uma disputa por pénaltis. Aguirre deve  em 1° de Malo

sair no atacante para garantir a vitoria rapidamente?

Ou segurar atras e tentar pegar o Grémio no contra- Guarda

ataque? Foi o que Zero Hora peguntou aos colunistas al

Diogo Olivier e Luiz Zini Pires e ao comentarista da fonad

Rédio Gaficha, Cléeber Grabauska. Confira as

opinioes: Prefeito de Baltimore
declara toque de
Gre-Nal da zoeira: o déssico nas redes sociais recolher :?:uhama a
Diogo Olivier, colunista de Zero Hora Guarda Nacional
"0 Inter tem se defendido bem no 4-2-3-1 inclusive Escassez
quando usa atacantes de velocidade pelos lados, urs S OCC E R
como Sasha e Valdivia, mais Nilmar la na frente.
Todos sao disciplinados e ajudam a marcar sem a Caixa reduz
bola. No Chile, contra La U, foi assim tanto com teto de financlamento

Jorge Henrique (até este se lesionar) z}unntu depois. 4 para imévels usados
partir da entrada de Valdivia. Alisson foi mero
espectador. —— e |
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Colombia: 8.999
Argentina: 100
Mexico: 87
Venezuela: 50
USA: 45

Concejales de Medellin rechazaron el cruel asesinato de una edil en San

Antonio de Prado

i Centro Democritico elegiré listas al Concejo de Medellin, Jal y delegados mﬂm":::‘wmyw
para la convencién en consulta interna y
wal Co consutas Memas col premo 19 de ol gue YN st -
m EN VIDEO: Ana Cristina Moreno, la apuesta de Alvaro Uribe para el Concejo *‘*’émﬁ:
; | de Medellin
) | AfSoQUR, 60 0

EN VIDEO: De la mano del ramismo, Nic Lopez busca llegar al Concejo
de Medellin

0 a las probiomdticas de seguridad, educacitn, moviidad
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O,

Many times, you don’t need to
process all your data



Dados
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How to select a good sampling

Size has to be representative

Homogeneous distribution



Sampling Size

BIGGER SAMPLING = MORE ACCURACY



Sample Size

Find the minimum sample size for your
problem.

If the database has less than the minimum,
use all your data



Sample Distribution
(E.g.: Redis)

SHARDING 1 SHARDING 2 SHARDING 3

RANDOMKEYs RANDOMKEYs RANDOMKEYs

ITEMS PER SHARDING = SAMPLE SIZE / NUMBER OF SHARDINGS



Sample Distribution
(E.g.: Redis)

Ss = Sample Size

Ts = Total Size

Ns = Number of items in the sample
Nt = Number of items total

SHA

Nt = Ns * Ts/ Ss

Example:
Ss = 1000

ITEMS PER SHARDING = SAMP Ts =100,000
Ns =400 Women

Nt =400 * 100,000 / 1000 = 40,000




And when you don’t know how many
items you have?
Reservoir Sampling

1 2 3 4 5
A B C D E
F
Random (0..1): 0.7

K=Ss/i
K=5/6= 0.83

Se K > Random => CHANGE!




Distributed Reservoir Sampling




Distributed Reservoir Sampling




Distributed Reservoir Sampling

private SortedMap<Double, MyObject> reservoir;

if (reservoir.size() < SAMPLE SIZE) ({
reservolr.put (score, myObject);

} else if (score > reservoir.firstKey()) {
reservoir.remove (reservoir.firstKey () )
reservoilr.put (score, myObject);




Distributed Reservoir Sampling

A:0.1 B:0.3 C:0.2 D:0.7 E:0.9 F:0.11 J:0.8 K:0.2 L:0.54 M:0.4 N:0.21 0:0.33 S:0.21T:0.32 U:0.22 V:0.7 X:0.12 Y:
G:0.4 H:0.6 1:0.76 P:0.56 Q:0.32 R:0.23 0.23 W:0.3 Z:0.76

H:0.6 D:0.7 E:0.9 F:0.11 1:0.76 R:0.23 Q:0.32 0:0.33 L:0.54 P:0.56 $:0.21 U:0.22Y:0.23 T:0.32 Z:0.76

COMBINER




Distributed Reservoir Sampling

Apache Crunch:

import org.apache.crunch.lib.Sample;

Sample.reservoirSample (PCollection<T> input, int sampleSize)




Why Java?

Machine learning libraries
Drivers NoSQL
Perfomance

Connectors to Distributed Frameworks
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