ion at Scale
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About Magnetic MAGNE+IC’

First company to focus 100% on applying search intent to display

I

Proprietary media platform and targeting algorithm

One of the largest aggregators of intent data

Display, mobile, video and social retargeting capabilities

Strong solution for customer acquisition and retention

@ DIGITAS starwood Mp
otels an Starcom MediaVest~

b Resorts T our
mebiacom [NitIAalive FedEx. & Wi ™ Zenithoptimedia]  Alstate. & Carat
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Search Retargeting MAGNE+IC’

Search retargeting combines the purchase intent
from search with the scale from display

P hi

1) Magnetic collects 2) Magnetic builds 3) Magnetic serves 4) Magnetic optimizes
search data audience segments retargeted ads campaign
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Search Data - Natural and Navigational

Navigational

Search:
“iPad
Accessories”

r=—--

L P

Walmart

MAGNE+IC

7S
[}

All Departments

My Local Store Trending Value of the Day

-

B 374 need | say more?

Accessories
Accessories
Accessories
Accessories

C
%mt&
we

Pad Accessori
C

N

Tablet Accessories

Accessories

=

Get a quote.

Free shipping on orders of §50 or more
1 GEICO Sﬂ

L-------

q;)q & Skullcandy

BRING THE LOUD.

1
!
!
LI-
>

Natural Search:

“iPhone”
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Search Data — Page Keywords MAGNE+IC’

= SECTIONS @ HOME Q SEARCH @l] ¢ ;N [alif L]m'k (l";imcs

Recipes

TIMES TOPICS: ASPARAGUS

Page keywords
from article
metadata:
“Recipes,

The difference between thick and
thin asparagus, plus recipes,
articles and resources.

Cooking, Holiday
Recipes” Peter DaSilva for The New York Times TIMES TOPICS: COFFEE

Recent recipes, including archival articles, published in The New g

York Times. (Note: Recipes older than 7 days can be found within

their associated articles.)

-

L N - * , HOLIDAY RECIPES d
S - Easter ™ Thanksgiving Articles, multimedia and recipes
- gl regarding coffee.
= ol

S

\-' ¥
“J
A PrLIRN
.

H kkah _ Christ
. ELEE T TIMES TOPICS: RISOTTO

OocCuUsS




Search Data — Page Keywords MAGNE+IC’

ArtIC|e TltleS: DEALBOOK Microsoft Is Said to Be in Talks to Acquire Maker of Minecraft
“Microsoft is said to be in talks

to acquire Minecraft”

o WITH FOUNDER
o ANDREW ROSS SORKIN

MERGERS & ACQUISITIONS INVESTMENT BANKING PRIVATE EQUITY HEDGE FUNDS I.P.O./OF

Mjerosqft Is Said to Be in Talks to Acquire Maker of
Wé&eesa’&

By NICK WINGFIELD and MICHAEL J. DE LA MERCED SEPTEMBER 9, 2014 8:36 PM ™ Comment

MINECRAFT




Search Data — Why Categorize?  MAGNE+IC

e Targeting categories instead of keywords = Scale

e Use category name to optimize advertising as an additional
feature in predictive models

e Reporting by category is easier to grasp as compared to
reporting by keyword

[ocu



Query Categorization Problem MAGNE+IC

e [nput: Query

e Qutput: Classification into a
predefined taxonomy




Query Categorization — Academic Approach MAGNE-+IC’

e Usual approach (academic publications):
— Get documents from a web search
— Classify based on the retrieved documents




Query Categorization MAGNE+IC"

fifa 2006
Web Images Maps Shopping Applications Mare = Search tools
¢ Usual approaCh: A_Cut‘_ 00 results (0.30 seconds
+ Get results for query 2006 FIFA World Cup - Wikipedia. the free encyclopedia
en.wikipedia.org/wiki’2006_FIFA_World_Cup ~
+ Categorize returned documents (SR it AT 1t 1y s v

2006 FIFA World Cup Final - 2006 FIFA World Cup squads - Knockout stage - Petit

+ Best algorithms work with the entire web (search API)

mages for fifa 2006 Report |mages

Query Categories
Computers \ Hardware

app|e . . FIFA 06 - Download
Living \ Food & Cooking fifa-06 en softonic com/ ~
o dok o Rating: 4 - 520 votes - Free - Windows - Game
2006 FIFA World Cup - NBA Live 2001. EA SPORTS FIFA 06 brings the TOTAL
SDOITS \ Soccer xperience to your fingertips. It delivers a combination of attacking ...
FIFA 2006 Sports \ SCheduIeS & TICketS Download - Clear filters - Related - See screenshots (7)
Entertainment\ Games & Toys FIEA 2006 - Barcelona vs Real Madrid ( El Clasico ) - YouTube

g www.youtube comiwatch?v=QfT2Z1cFeZ4 ~

Jan 30, 2012 - Uploaded by LightningBS

GAME: FIFA 2006 DIFFICULTY: Professional HALF LENGTH: &
YTy [Minutes STADIUM: Camp Nou PARTICIPANTS ...

Living \ Food & Cooking

BN (B[ Information \ Arts & Humanities

’ ong 2006 FIFA World Cup - Download
Information \ Arts & Humanities 2006-fifa-world-cup-germany.en softonic.com/ ~

Living \ Da“ng & Relatlonshlps %4 % % Rating 4 - 257 votes - Free - Windows - Game
2006 FIFA World Cup, free download. 2006 FIFA World Cup Demo: Celebrate the

passion of the World Cup. EA proves it just can't get enough with 2006 FIFA ...

friendships poem

2006 FIFA World Cup Germany™ - FIFA.com
www_fifa.com/worldcup/archive/germany2008/index.html ~
Jun 9, 2006 - A look back at the 2006 FIFA World Cup Germany™
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Long Time Ago ... MAGNE+IC’

e Relying on Bing Search API:
— Get search results using the query we want to categorize

— See if some category-specific “characteristic” keywords
appear in the results

— Combine scores
— Not too bad....

OING

Iocu




Long Time Ago ...

e .. But....

A transaction is one request that returns
one page of results. Retrieving multiple

pages will result in multiple transactions
executed.

e .... We have “8Bn queries
per month to categorize

e 52,000 * 8,000 = Oh My!

oY

MAGNE+IC

500,000

Transactions/month

1,000,000

Transactions/month

1,500,000

Transactions/month

2,000,000

Transactions/month

2,500,000

Transactions/month

$1,000.00

per month

$2,000.00

per month

$3,000.00

per month

$4,000.00

per month

$5,000.00

per month

OocCuUsS



Our Query Categorization Approach MAGNE+IC’

e Use web replacement — Wikipedia

— 4.5 million articles
— 9 million of unique titles
— 40 GB text

e DBPedia DBPEd\Ia O %
— Good categories for artaeg) R %

— Additional structu

* Freebase PX\ ~ Freebase
— 170 GB triples

— 40 million topics




Our Query Categorization Approach  MAGNE-+IC

Association football

e Assign a category to each
Wikipedia document (with il

*Soccer* redirects here. For other uses, see Soccer (disambiguation),

This article is about the sport of Association footbal. For the English Footbal
Association, 560 The Footbal Association. For the term Footbal association, see

d score oenledi
mmmens S

commonly known ss football or
socoer,? is a sport played
botwaan two teams of oleven
players with a spherical ball It 15

e |Load all documents and e

world's most popular sport 1
1% The game is played on a
rectangular fioki with a goal at

scores into an index o

e Search within the index o

Fedracted frerm tonane)

e Compute the final score for L

1Phone (cen eve-ohn s atineof e
'smartphones designed and marketed by
Aople .t une Appie's O bl
t e u e r aporatng system. e frst

Nbon Pod Hes RSN

0 29, 2007;he masi recentPhanes
a1 o Phone 6 and the Phons 6 Pus,
which wers Uvebed 8 s00ciel iont
on September 9, 2014."%!

b

N\

The user interface Is bult around the

device's mult-louch screen, including a o o0 55 05k and e G P

Mouse (computing)

From Wikipedia,the free encyciopedia
{Redectcd from Computer mouse)

In computing, a mouse is a pointing device.

that detects two-dimensional motion relative

N a surface, This mation is typically

translated into the motion of  pointer on a

dispiay, which allows for fine control of a

graphical user interface
Physically, a mouse consists of an object held
in one's hand, with one or more buttons. Mice
ohen aiso feature other elements, such as
touch surfaces and "wheels”, which enable A compulee mouse with the most
additional control and dimensional input. MUK SNt lnf e

buttons and a scroll heel, which can
alsn aci 8% 8 i bution,

Contents: [nido]
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Results Quality - Precision/Recall = MAGNE+IC

100.00 B Recall %
B Frecision %
T F1%
75.00
50.00
25.00
0.00
Automotive Electronics & Computing Style & Fashion Food & Drink Finance
Arts & Entertainment Health World Localities Sports\Precision Sports Home & Garden

OocCuUsS




Categorizing Other Languages MAGNE+IC

- In development WIKIPEDIA
- Combining indexes for multiple English A#E

The Free Encyclopedia 7YU—BRiEn

languages into one common
i n d ex Pycckui , Espaiiol

CBobogHasa sHUMKnoneansa La enciclopedia libre

- F O C U S 1 144 000+ crareii 1 123 000+ articulos

Deutsch Francais
- S p an | S h Die freie Enzyklopédie L’encyclopédie libre
1 753 000+ Artikel 1 541 000+ articles
- FrenCh 3L ltaliano
HHAENSE L'enciclopedia libera
- G e r m an 784 000+ #&H 1 141 000+ voci
Portugués Polski
= P O rt U g U e S e A enciclopédia livre Wolna encyklopedia
838 000+ artigos 1 062 000+ haset

- Dutch

Iocu




Preprocessing Workflow MAGNE+IC’

@ Faen A—

e Automatized Hadoop and local jobs e
e Luigilibrary and scheduler

e Steps: : T e
— Download LUigt ——

— Uncompressing

— Parse Wikipedia/Freebase/DBpedia

— Generate N-grams i

— JOIN together (Wikipage) — JSON per R
page (ol

— Preprocess Wikipage categories

WmagesC meyrizan
Wisinages sin

— Produce JSON for Solr or local index —

— Load to SOLR + Check quality




Query Categorization: Scale MAGNE+IC

e Scale is achieved by combination of
multiple categorization boxes, load
balancing, and Varnish (open source)

ssvo1 L cache layer in front of Solr
ety oo | o, (L [ e have b servers I production todey
- A e Capacity — 1,000 QPS/server
e More servers can be added if needed
=

Wikipedia
Dump

VARNISH R

CACHE SOIr




Architected for Scale MAGNE+IC”

Bidders, AdServers developed in Python and use PyPy VM with JIT

Response time critical - typically under 100ms as measured by exchange
High volume of auctions — 200,000 QPS at peak

Hadoop — 25 nodes cluster
3 DC - US East, West and London

Data centers have multiple load balancers — HAProxy

» Overview of servers in production:
« US East: 6LB, 45 Bidders, 6 AdServers, 4 trackers, 25 Hadoop, 9 Hbase, 8 Kyoto DB
« US West: 3LB, 17 Bidders, 6 AdServers, 4 trackers, 4 Kyoto DB
« London: 8 Bidders, 2 AdServers, 2 trackers, 4 Kyoto DB

HAPROXY  NGIN'X” - & PypPY ,

python




ERD Challenge MAGNE+IC’

« ERD'14: Entity Recognition and Disambiguation Challenge
« Organized as a workshop at SIGIR 2014 Gold Coast

« Goal: Submit working systems that identify the entities mentioned in
text

SIGIR 2014

» We participated in the “Short Text” track

« Entities (people, locations, organizations ...) in queries
« 19 team participated in the challenge
« We took 4" place
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