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Dstillery Data: 100 Billion events per day across devices

Web App
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Predicting events on pretty much everything

Web App
buzzfeed.com
3/20/16 Zip 4 Zip 4 Zip 4
.« 50.240.135.41 10023-4592 10023-6924 10016-2324
: 04/15/16 04/20/16 03/10/16
amazon.com 03/14/16
4/11/16 e .. ..166.216.165.92 .
. /& \\
nytimes.com- ¢ £ 2 )
2/15/16 . . X
Desktop . . .
207.246.152.60
TN\ T
Mib com.mlb.atbat
eom " 04/20/16
3/15/16
IDFA .
108.49.133.218 208.76.113.13 31AB-26FC- . com.rovio.angry
Etrade.com 9AAE-7568 02/26/16
4/25/16
—— Ll Tt e[ 3gi0a253.434 |- com.m.f'tness al.android
azure.microsoft.com | |~ ) ) 28.104.255.134 O/ 3/25/1(%1I ’ |
4/10/16 4/18/16
Phone/Tablet Phone/Tablet

dstillery




Predict who will go 1o a Mercedes Car dealership ..

Web App
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Lets talk scaling? Most Limited resource?
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Personally: Waiting for your model estimation sucks!
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Tip of the iceberg ...
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World of Digital Advertising

Automation beats scaling
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Scaling the Solution, not the ML ...

Build/manage thousands of models with limited DS resources ...

« Allkinds of target/baserates:
various types of conversion, click, viewability, video completion, store visits, purchases

« Typically low predictability
« Create additional model for new target with a flip of a switch in hours
 Manage the feature space and automate deployment

Score ~200 Million examples daily against 10K models
« Less than 0.006 ms each

Economic efficiency

dstillery
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DS Dashboard ...

@ DS Dashboard Campaign Index Data Nexus

317

Campaigns on Optimus (out of 432 active campaigns;
249 auto set prices; 83 auto create targetgroups)

Projects:

« CFP Sampler Specs

+ Data Nexus

* DS Crosswalk

« Inventory Stats

« Optimus Campaigns

« Place Still Tag Index

= Seg Avails

- Sport

» Segrank Campaigns

« Exchange Specific Stats
« Optimus Decider Audit Trail

Top campaigns by daily revenue

/

Others: 61.2%

Inventory Stats Seg Avails Campaign Validation

SGD models were built in the past 24 hours

Verizon 1Q16 Programmatic Video: 5.0%

Comcast Central: 2.9%

Liberty Mutual Prospecting: 2.8%

e

/\Sprinl ZMOT: 2.6%

Hulu_FY16_Retargeting_Desktop: 2.6%

Livalo DTC Dstillery Desktop: 2.5%
Sling TV Base Display: 2.5%
AT&T Mobility - Display: 1.9%
Angie's List_CORE_Janl6: 1.8%
Hulu_FY16_Prospecting_General: 1.6%
WSI_Pottery Barn_Q116: 1.5%
Comcast NED: 1.5%
" Microsoft Office Exchange: 1.4%
" Hulu FY16 BK Conauestina Desk: 1.3%

Useful Links ~

stillery



Automating Machine Learning

Strategic ML Choices ...

Infrastructure
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Automating Machine Learning

Strategic ML Choices ...
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ML Strategy:

robustness & interpretation beats peak performance

« Feature engineering
« Sparse binary or hostnames: easy to code all kinds of data
« ~100 Million (possible) features
« Stay ‘close’ to the raw data
« Hashing to ensure consistent feature space
« One MUST fit all ...

« Algorithm
« Logistic regression (and some Nalve Bayes)
« Stochastic gradient descent
« Penalties & Heuristics for Learning Rate Estimate
« Constant refresh every ~3 days
« Stacking & Transfer Learning & Sampling

dstillery
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@ DS Dashboard Campaign Index Data Nexus Inventory Stats Seg Avails Campaign Validation

SGD Model (Model ID: 1728493)

Marketer Microsoft (Empowering Media SF) [6000]
Offer Microsoft Azure Evergreen [7599]
Offer Level 40: Free Trial [19945]
Model Created At 2016-03-06 12:36:39
Model Event End Time 8:03-06 17:40:00
# Positive,

Parent Modé
HDFS Path

Top Features with Highest Scores

dfs2/user/sgd/models/19945/0L19945_FM2_BS20160306123636.model

Useful Links ~

Show 10 [ entries Search:

Feature Coef -
[46303095] 3.117
blogs.msdn.com [33892607] 3.010
www.why-recycle.com www.technet.com [46550201] 2.932
www.1z95.0rg [35757707) 2.779
www.dorisandjillycook.com www.dotnetfunda.com www.edenprairiecenter.com [35375642] 2.508
www.onebox.com www.avanquest.com [35325508] 2.467
www.office.com [46380052] 2.410
[46305049] 2.297
www.verbasoftware.com [46446087] 2.294
www.rosebyrne.org www.socialapocalypse.com www.milfmovies.biz www.milwaukee-wisconsin-wi.com 2.088

www.msexchange.org [35355270]

dstillery



Predict who will go in 7 days to a Mercedes dealership

.« 50.240.135.41

.« .« 166.216.165.92
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URL Logistic Parameter

|deﬂflfy peOp|e WhO Wl” www.mercedesremotestart.com 2.97

. www.girardtoyota.com 2.92
go to Mercedes dealerships ww bluelineprop.com
www.toyotaoflaredo.com 2.70
www.pikespeakacura.com 2.44
www.motorcarsacura.com 2.39
www.hobsonrealtors.com 2.35
www.fayettevillencmls.com 2.35
www.coast2coastmixtapes.com 2.28
www.fwproperties.com 2.26
www.dealeron.com 2.25
www.smartfitnesscoach.com 2.23
www.pearsonlongman.com 2.21
www.pattersonauto.com 2.14
www.acuraofmodesto.com 2.11
www.f2it.co.uk 2.10
www.keyeshyundai.com 2.09
www.stevenscreekhyundai.com 2.06
www.columbusrealtors.com 2.05
www.whitmanathletics.org 2.05
www.napletonautosales.com 2.02
www.dealerelite.net 2.00
www.valuinsight.com 1.99
www.travel-shows.com 1.98

www.gorealestateagents.com 1.98



'In the market’ signal

URL
www.mercedesremotestart.com
www.girardtoyota.com
www.bluelineprop.com
www.toyotaoflaredo.com
www.pikespeakacura.com
www.motorcarsacura.com
www.hobsonrealtors.com
www.fayettevillencmls.com
www.coast2coastmixtapes.com
www.fwproperties.com
www.dealeron.com
www.smartfitnesscoach.com
www.pearsonlongman.com
www.pattersonauto.com
www.acuraofmodesto.com
www.f2it.co.uk
www.keyeshyundai.com
www.stevenscreekhyundai.com
www.columbusrealtors.com
www.whitmanathletics.org
www.napletonautosales.com
www.dealerelite.net
www.valuinsight.com
www.travel-shows.com
www.gorealestateagents.com

Logistic Parameter

2.97
2.92
291
2.70
2.44
2.39
2.35
2.35
2.28
2.26
2.25
2.23
2.21
2.14
2.11
2.10
2.09
2.06
2.05
2.05
2.02
2.00
1.99
1.98
1.98



Real Estate
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URL
www.mercedesremotestart.com
www.girardtoyota.com
www.bluelineprop.com
www.toyotaoflaredo.com
www.pikespeakacura.com
WWww.motorcarsacura.com
www.hobsonrealtors.com
www.fayettevillencmls.com
www.coast2coastmixtapes.com
www.fwproperties.com
www.dealeron.com
www.smartfitnesscoach.com
www.pearsonlongman.com
www.pattersonauto.com
www.acuraofmodesto.com
www.f2it.co.uk
www.keyeshyundai.com
www.stevenscreekhyundai.com
www.columbusrealtors.com
www.whitmanathletics.org
www.napletonautosales.com
www.dealerelite.net
www.valuinsight.com
www.travel-shows.com
www.gorealestateagents.com

Logistic Parameter

2.97
2.92
291
2.70
2.44
2.39
2.35
2.35
2.28
2.26
2.25
2.23
2.21
2.14
2.11
2.10
2.09
2.06
2.05
2.05
2.02
2.00
1.99
1.98
1.98
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Fithess ...

URL
www.mercedesremotestart.com
www.girardtoyota.com
www.bluelineprop.com
www.toyotaoflaredo.com
www.pikespeakacura.com
www.motorcarsacura.com
www.hobsonrealtors.com
www.fayettevillencmls.com
www.coast2coastmixtapes.com
www.fwproperties.com
www.dealeron.com
www.smartfitnesscoach.com
www.pearsonlongman.com
www.pattersonauto.com
www.acuraofmodesto.com
www.f2it.co.uk
www.keyeshyundai.com
www.stevenscreekhyundai.com
www.columbusrealtors.com
www.whitmanathletics.org
www.napletonautosales.com
www.dealerelite.net
www.valuinsight.com
www.travel-shows.com
www.gorealestateagents.com

Logistic Parameter

2.97
2.92
291
2.70
2.44
2.39
2.35
2.35
2.28
2.26
2.25
2.23
2.21
2.14
2.11
2.10
2.09
2.06
2.05
2.05
2.02
2.00
1.99
1.98
1.98



Automating Machine Learning

Infrastructure
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Consumer Sensors Pipe
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Consumer Events Data

Cleaning & consistent format
Bot detection
Appending contextual information

Context |
Daka:

SMEarIng Sarc irmsmas L Dnincking Az
sty

Extensible Rules.
Engine[propreiory
soltware)

- 1 Goospafial
L oceeme Engine.
| Pree P © 10 it
] slvtave
L
’ Universal Dofostore: ¢ sg:m-ni :
e ey [ ooto scisnin
! + Rz
S ot
szt

) Covrsories Dovnl Loge

Web App
amazon.com Zip4 Zip4 Zip4
4111116 e . 50.240.135.41 10023-4592  10023-6924  10016-2324
04/15/16 04/20/16 03/10/16
buzzfeed.com 03/14/16
3/2016 -+« - 166.216.165.92 .
nytimes.cont / — T
2/15/16
Desktop . . .
207.246.152.60
) M e=
Mib com.mib.atbat
.com " 04/20/16
3/15/16
108.49.133.218 208.76.113.13 B2 com.rovio.angry
.49.133. .76.113. 31AB-26FC- . . .
Etrade.com G4AE-7568 02126/16
4/25/16
I | | T eesues (PUPICIL S com.m. tnesspal.android
azure.microsoft.com 55104255104 . O / 3/25/1gﬁ P
4/10/16 4/18/16
Phone/Tablet Phone/Tablet
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Sampler

« Extensible Rules Engine

Samplers / Filters

Qualification

i Process Graph

Criteria P

.| Belongto US, | Read from

-1 CA.. " Cassandra

.| Not scored in last .| Score (one or

1 x seconds "] more universes)
Browser is older Update segments

> than 1 hour > in cassandra

> Log 2 Hive
-»| Log 2 File
»| Log 2 Mysql

Context
Daka.

e

Mochine
Learning
-
daromatad
sl
amien

e
mermedty

Trerne
= ] GeoSpafial

i ;.l:!r“ _- e et

Lowthaw pakteud
L
i E:,""""' :

s Data Seiantils

o Rz
v ot

) Corsarie Dosnl Loge

o
sy

- L
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© DS Dashboard

id
desc
process

mode
destination
precondition
sampler_interval

spec

type

version

id
desc
process

mode
destination
precondition
sampler_interval

spec

type

version

id

desc

process

mode
destination
precondition
sampler_interval
spec

type

version

Campaign Index Data Nexus Inventory Stats Seg Avails Campaign Validation Useful Links ~

112

SGD RON Sampler

init-request;populate-cookies-from-req; refresh-ssc(adh,vstcnt, lbh,sglst,browser_prop); feature-
map(2);score(display,5:6:11:14:17:18, false,-1, false, true) ; cfp-to-kafka(cfpBaseline)

ON

none

86400

{"isQ":"return (event.eventType == 6 & event.audienceType == 72 && (event.getCountry() == \"US\" || e] -
\"CA\" || event.getCountry() == \"GB\" || event.getCountry() == \"ZZ\" || event.getCountry() == e,
\"unknown\"));","onQ":"","onR":""} o
groovyTemplate

2!

113

Fracture INS

init-request;populate-cookies-from-req; refresh-ssc(adh,vstcnt, lbh,sglst,browser_prop); feature-map(2);cfp-to-
kafka(cfpBaseline);

ON

none

0

{"isQ":"return (event.getBrowserId() % 1000 == @) && event.getBrowserId() > 9999999999 && event.environmentType !=
\"APP\";","onQ":"","onR" : """}

groovyTemplate

2

114
Bid Sampler 0.125%

init-request;populate-cookies-from-req; refresh-ssc(adh,vstcnt, lbh,sglst,browser_prop); cfp-to-kafka(cfpBaseline)
ON

none

0

{"isQ":"return ((new Random()).nextInt(80@0) == 1 & event.environmentType != \"APP\" && event.eventType == 10 &&
(event.getCountry() == \"US\" || event.getCountry() == \"CA\" || event.getCountry() == \"GB\"));","onQ":"","onR":""}
groovyTemplate

2

Mochine
Learning
-
daromatad
sl
amien

o
mermedty

Goospatial
Engine

162 ket

sl wliaue

) Corsarie Dosnl Loge

- L

dstillery

Mochies

EXECUTION _AYER



27

Event Data Enrichment

Data Into ..

Consumer i
Events: !
+ 1008 Daily !
Events :

]

20+ data
integrations

Clickstream
App usage

Ecommerce
sales

* Cash
register
sales

Precise
Location

" Context i

Data: |
- User '
Device I
* Location

|
Consumer Sensors Pipe |
1
|
1

Pre
Processing
Layer

* Normalize
* Append
* Clean

* Primed for
new Data
Sources

l History..

=

Extensible Rules
Engine(proprietary
software)

* Identify - events of
inferst

* Process - Define
processes fo invoke

« Store - roufe data to
storage location

R 2

—

Proprietary
Augmentation
Processes

+ Crosswalk

* Homing

+ Behavioral histories
» Location

3 4

Universal DataStore

50 Trillion Record
Consumer History

- Consumer Event Logs

»

>

=

Empowering

Scientists & Machines

Machine
Learning

* 100%
Automated

* Millions of
features

+ 10,000

models daily

GeoSpatial
Engine

* 10M points
of interest

Data Scientists

* Research

Playground

« Efficient

T
EXECUTION LAYER

-

prototyping

of new
products

‘asulery



Augmented Event Data (Json)

EventData

GeoData

DeviceData

VisitData

ScoresData

LinkedData

SegmentData

Data describing current event. Time, IP, etc.

Info derived from precise physical location.

All data regarding the event device, including historical observations.

List of historical visits by this device.

Thousands of propensity scores from the Dstillery machine learning system.

List of linked devices as well as list of linked visits.

Segments historically stored against device, as well as segments derived

from all of the above augmented features.

dstillery



, Paste JSON here {"featureid":99," offerlevelid":28568, "score":-0.28205407},{"featureid":100," offerlevelid":28568,"score":-0.020146718},
{"featureid":102,"offerlevelid":28568,"score":-0.025014956},{"featureid":9," offerlevelid":100,"score":58.0},
{"featureid":10,"offerlevelid":100,"score":62.0},{"featureid":14, " offerlevelid":100,"score":173.0},
{"featureid":15,"offerlevelid":100,"score":2.9827585} {"featureid":23, " offerlevelid":100,"score":1.0},
{"featureid":49,"offerlevelid":100,"score":5.1532917}], "sgdattrscount":1,"sgdattrslist":

[{"featuremapperid":2,"sparseentriescount":62,"sparseentrieslist":[{"id":46275894,"value":1.0},{"id":46425750, "value":1.0},

{ Id :46392250," Value" 1 0}{ |d" 33561858," value l 0}{ Id" 48004636, "Value" 1 0} {"ld" 46366453,' value 1 0}

MAmAamAnnan N e T " L P ] P P NI

Edit your JSON directly in the textarea above. The JSON editor will get updated when you leave the field.

. 0Or ca u_ a JSONP callback URL: | Your service can be here! Contact org@client.io display JSON
end pOlnt Example: http://example.com/info.json?callback=? # do not forget to put the actual callback name in the field on the left

:= JSON editor

Expand all IR=Il=hleM array ‘Object string number lﬁffﬁdl eansnul ﬂ‘

Remove item by deleting a property name.

-] eventattr {"actiontakerinfocount":0,"actiontakerinfolist":[],"appauditid":"zZJonVgkyYLTgAAABLC

actiontakerinfocount 0

actiontakerinfolist 1}

Vz



Claudia Perlich

Thank Youl

dstillery
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Where do we find frequent traveler?

The Parking Spot - JFK
»

JFK e Comfort Inn JFK Airport
lllllllll lines British
gar 10 Executive Cl
w
Jetdlue Terming
¥irgin Atanti il John F. Kenned
Intemational Airport
Alrport servi

dstillery



32

What do you think
indicates people going to JFK?

P ey

JFK P Comfort Inn JFK Airport

147th Avd ROSE

American Airlines _ British Airways
Hangar 10 Executive Club
AN 4’00%
@D %,
%
%,
JetBlue Termin
Virgin Atlantic Cargo = John F. Kennedy
International Airport
Airport serving the...
Inwood

URL
www.iglesiaelfaroinc.org
WWW.jumpseatnews.com
www.bluelineprop.com
www.ktxdtv.com
www.southjefffootball.org
www.unitedafa.org
www.parliamenthouse.com
www.yunghova.com
www.interlinetravel.com
www.aclin.org
WWW.swissport.com
WWww.gcsanc.com
WWW.SWacu.org
www.airlinepilotcentral.com
www.homotrophy.com
www.beggsfuneralhome.net
www.tvathletics.org
www.2shopper.com
www.nextmagazine.com
www.dailyjocks.com
www.pullzone.com
www.diamondoffshore.com
www.myerspolaris.com
www.ryandeyer.com
www.okllo.com
www.ifihadtochoose.com
www.ivoirmixdj.com

Logistic Parameter
2.38
2.25
2.21
2.14

2.1
2.09
2.07
2.06
2.03
2.03
2.03
2.01
2.01
1.97
1.97
1.94
1.92
191
191
1.87
1.87
1.86
1.86
1.86
1.84
1.83
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www.2shopper.com

www.nextmagazine.com
www.dailyjocks.com
www.pullzone.com
www.diamondoffshore.com
www.myerspolaris.com
www.ryandeyer.com
www.okllo.com
www.ifihadtochoose.com
www.ivoirmixdj.com
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Logistic Parameter
2.38

2.25
221
2.14

21
2.09

2.07
2.06

2.03
2.03
2.03
2.01
2.01

1.97
1.97

1.94
1.92
191

191
1.87
1.87

1.86
1.86
1.86
1.84

1.83
1.83
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URL
www.iglesiaelfaroinc.org
WWwWw.jumpseatnews.com
www.bluelineprop.com
www.ktxdtv.com
www.southjefffootball.org
www.unitedafa.org
www.parliamenthouse.com
www.yunghova.com
www.interlinetravel.com
www.aclin.org
WWW.Swissport.com
WWWw.gcsanc.com
WWW.SWacu.org
www.airlinepilotcentral.com
www.homotrophy.com
www.beggsfuneralhome.net
www.tvathletics.org
www.2shopper.com
www.nextmagazine.com
www.dailyjocks.com
www.pullzone.com
www.diamondoffshore.com
www.myerspolaris.com
www.ryandeyer.com
www.okllo.com
www.ifihadtochoose.com
www.ivoirmixdj.com

Logistic Parameter
2.38
2.25
2.21
2.14

2.1
2.09
2.07
2.06
2.03
2.03
2.03
2.01
2.01
1.97
1.97
1.94
1.92
191
1.91
1.87
1.87
1.86
1.86
1.86
1.84
1.83
1.83
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&
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nt News

Home | Latest News Crew Lounge Unimatic Domiciles About JSN | Membership

Flight Attendant News and Resources Cradall

Unimatic Access | Help | Commands
September 11 Remembered Bid Packages | Domiciles | Transfers

Contract Vote Results Flying Together | Webmail

Complete Tentative Agreement Now Available . .

New Hires and Open Premium Positions

EmployseRES | Pass Travel | Fare Calculator
Forms | Paychecks | Benefits | Discounts
3 ANP | Leave of Absence | eLeaming | CQ
Tentative Agreement Approved by Joint MEC

PED Supplement
AFA and United Agree to Terms for Joint

2 Briefing Sheets | Purser | Tools | FAOM
Collective Bargaining Agreement ing ! 1o

Uniforms: Info | Order (Hel) | Taldors

Early Boarding — Accommodating Special Needs Passengers
Pnone Directory | Medical | W2 Form

Crew Verification and Flight Attendant FAA Minimum
Travel and Safety

» MORE NEWS... EmployeeRES | Pass Trave! | Fare Calculator
Edit Your Pass Riders | Get Reports
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URL
www.iglesiaelfaroinc.org
www.jumpseatnews.com
www.bluelineprop.com
www.ktxdtv.com
www.southjefffootball.org
www.unitedafa.org
www.parliamenthouse.com
www.yunghova.com
www.interlinetravel.com
www.aclin.org
WWW.swissport.com
www.gcsanc.com
WWW.SWacu.org
www.airlinepilotcentral.com
www.homotrophy.com
www.beggsfuneralhome.net
www.tvathletics.org
www.2shopper.com
www.nextmagazine.com
www.dailyjocks.com
www.pullzone.com
www.diamondoffshore.com
www.myerspolaris.com
www.ryandeyer.com
www.okllo.com
www.ifihadtochoose.com
www.ivoirmixdj.com

Logistic Parameter
2.38
2.25
2.21
2.14

2.1
2.09
2.07
2.06
2.03
2.03
2.03
2.01
2.01
1.97
1.97
1.94
1.92
1.91
1.91
1.87
1.87
1.86
1.86
1.86
1.84
1.83
1.83
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Support Chatfield High School's Coach McGatlin
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Dick’s Sporting Goods Everyday Coupon

ABOUT FOLLOWUS ONTWITTER CONTACT US

By Tha Sarpent - Morday, Septamhar 14, 2000
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www.bluelineprop.com
www.ktxdtv.com
www.southjefffootball.org
www.unitedafa.org
www.parliamenthouse.com
www.yunghova.com
www.interlinetravel.com
www.aclin.org
WWw.swissport.com
WWw.gcsanc.com
WWW.Swacu.org
www.airlinepilotcentral.com
www.homotrophy.com
www.beggsfuneralhome.net
www.tvathletics.org
www.2shopper.com
www.nextmagazine.com
www.dailyjocks.com
www.pullzone.com
www.diamondoffshore.com
www.myerspolaris.com
www.ryandeyer.com
www.okllo.com
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www.ivoirmixdj.com
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Logistic Parameter
2.38
2.25
2.21
2.14

2.1
2.09
2.07
2.06
2.03
2.03
2.03
2.01
2.01
1.97
1.97
1.94
1.92
1.91
1.91
1.87
1.87
1.86
1.86
1.86
1.84
1.83
1.83
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Predict who is a traveler?¢

S

People who work af
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