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Bid 10% No bid90%
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Bid 10%

No bid 90%

90% of incoming
ad requests do not
generate any revenue

The model needs to predict
which ad requests will receive bids



Incoming ad request example

Request time Epoch time format

Country code US, DE, GB, FR, HR

City name Las Vegas, Hamburg, Zagreb

Application name Angry Birds, Diablo Immortal

Device brand   Samsung, Apple, Xiaomi

Ad type Banner, native, video

Ad resolution 320x50, 300x250, 1440x2560

+70 more features

Open RTB protocol
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How to develop
machine learning model 
(cookbook)

Dataset labeling1

Feature engineering2

Model selection3

Model training4

Model testing5

Repeat steps 2 to 6 until
model performs well

6



Problems?

EMR cluster

creation/bootstrap
5 min

Spark

execution time
10–60 min

Spark logs to

arrive on Amazon S3
5 min

Amazon SageMaker 

cluster 

creation/bootstrap

5 min

TensorFlow

training job
10–60 min

One development iteration

between 30 and 120 minutes
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Smaato ML framework



Local execution

Distributed execution

Project structure for 
production environment

Fast feedback loops, fast 
development speed

Ability to invoke services 
that scale computation

Ability to focus on business 
problem (not plumbing)

Smaato ML framework provides:

exploration.ipynb spark.py tensorflow.py

Smaato ML framework
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High CardinalityContinuous Low Cardinality

Publisher ID

Adspace ID

Request time Country code

Connection type

Device model

Device brand

Advertisement type

Adspace resolution

Application ID

What did we do specifically?



Feature HashingTime extraction OneHot Encoding

Publisher ID

Adspace ID

Extract day of week

Extract hour of day

Country code

Connection type

Device model

Device brand

Advertisement type

Adspace resolution

Application ID

What did we do specifically?



OneHot Encoding example
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OneHot Encoding example

Country code
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Request 

details

“DE"“GB" “FR" “JP"“HR"
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Feature Hashing example

Publisher ID

Adspace ID

Application ID

1000241

Request 

details
5077795

1688214

0 0 01

0 01

0 0 01

0 02

00

0 00

00

0 01



exploration.ipynb spark.py tensorflow.py

Local execution

Distributed execution

Smaato ML Framework



What did we do specifically?

Auction

probability

140 Neurons

Input layer Output layerHidden layer

128, 128, 64 Neurons 1 Neuron



Why we chose Amazon 
EMR and SageMaker

Managed AWS service

Effortlessly scalable

Optimized infrastructure
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Traffic filtering service

Hosts models for traffic filtering

Transforms ad requests

Abides by business rules

Traffic-filtering service

Java 11

ML model

Spring Boot

Business rules

Whitelist of advertisers

Whitelist of publishers

Exploration traffic



Incoming ad requests [req/sec]

Traffic filtering service latency [ms]

Friday, 20th of September

10,000–15,000

Incoming ad 

requests per host

US

EU

APAC 

10–50

5–15

5–20

Hosts per region



Model integration scenarios

Model building Model inference

Python Python - offline

Python Python - online

Python Java / C# / JS - online



Country code

Device Model

Publisher ID

Transform

Transform

Transform

"US"

"iPhone XI"

"1000241"

001000

100000

010120

Request 

details



Country code

Device Model

Publisher ID

Transform

Transform

Transform

"US"

"iPhone XI"

"1000241"

001000

100000

010120

Core auction 

platform

Traffic-filtering 

service

ML

model

Request 

details



{

"train_data": "year=2019, month=9, day=10, hour=10, delta=-24",

"valid_data": "year=2019, month=9, day=10, hour=11, delta=0",

"test_data": "year=2019, month=9, day=10, hour=12, delta=0",

“train_size": 5,403,718,092,

"valid_size": 21,958,208,

"test_size": 23,482,946,

"model_input_size": 140,

"transformations" : [

(...)

]

}

Feature meta data



{

…

"transformations" : [

{

"name": "hashing",

"features": [ "adspaceId", "publisherId", "applicationId“ ],

"index_start": 0,

"index_end": 8

},

]

}

Feature hashing transformation



{

…

"transformations" : [

{

"name": "onehot",

"features": [ "ccod" ],

“mapping”: { "us": 0, "in": 1, "de": 2, …, "hr": 40, "jp": 41 }

"index_start": 8,

"index_end": 50

},

]

}

OneHot encoding transformation
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Results



Traffic filtering 
improvements

Additional 15% sessions blocked

Infrastructure cost greatly reduced

No negative impact on revenue



Engineering
improvements

Significantly improved
speed to market

Lowered the barrier of
entry for ML engineers

Completely streamlined
development workflow



Thank you!
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