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Event Driven, Serverless
and Machine Learning
in the Real World

Matteo Rossi
AdTech Lead @ Spreaker from iHeart
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e Spreaker is a podcast platform

e Within Spreaker, podcasts can
be hosted, distributed, monetized,
discovered, and listened to

e Part of iIHeartMedia family since
2020

Spreaker

From @D iHeart



Data from 2022 per month

350-400 Millions

|IAB Certified

Downloads
monetized

~25 PB of audio

delivered through

Cloudfront

~30K different ads
delivered through
the platform



Why are we here?

How serverless and event driven
architectures merged with Al and
machine learning principles can fix
your problems in the real world!




The context

Ads sources

Download

Ad Server .
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API API

Request episode Fetch ads

Download audio
episode + ads

Stitching

API




The context

Listener

3

Share user info
User Agent, IP

Podcast
creator

£

Targeting

Share content info
Podcast category

Rules

| don’t want tobacco
ads

Advertiser

.\I/
AD
| N

Sell the ads based
on targeting

| don’t sell tobacco
ads



The problem
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Client

Italian language
Fitness topic
No tobacco ads

Download
API

Italian language
Fitness topic
No tobacco ads

Ads sources

Ad Server

API

I’'m pretending to be
a sport ad but I'm
promoting tobacco




The problem

e Broken market rules
Deliver uncategorized or
miscategorized ads

e Missed ad revenue opportunities
Publishers avoid to enable
monetization or want to leave

Y caterina 12:42 PM
@magda we got a complaint because on these 2 podcasts
https:/www.spreaker.com/show/ ) and
https:/www.spreaker.com/show/ . and probably other of this user
https:/admin.spreaker.com/user/ there were ads from tobacco but on

both of them the category IAB9-9 is blocked. The ads were listened on 07/30 and
07/31. Can you please check if the ad is miscategorized?



»
The problem

e Collect ad’s info manually

® Reactive approach: listen to hundred of
ads

® Fix categorization: reach out external
Ad Servers




The solution: M.A.G.D.A.

Client

| don’t want
tobacco ads

Download <

Thanks MAGDA
Let’s discard the
tobacco ad

Ads sources

Ad Server

API

Thereis a
miscategorized
tobacco ad

API

I’'m pretending to be
a sport ad but I'm
promoting tobacco




The solution: M.A.G.D.A.

Machine Augmented Guard for Dynamic Advertising

e Collect ad’s info automatically

® Proactive approach: scan ads’ inventory on a daily basis

® Fix categorization: in real time inside Spreaker platform

e Named as the person in charge of the Ad operation flow

q

caterina 12:42 PM

@magda we got a complaint because on these 2 podcasts
https:/www.spreaker.com/show/ rand

https:/www.spreaker.com/show/, and probably other of this user
https:/admin.spreaker.com/user/ there were ads from tobacco but on

both of them the category IAB9-9 is blocked. The ads were listened on 07/30 and
07/31. Can you please check if the ad is miscategorized?



Collect ad’s info automatically

Ads sources

Download Ad Server
The challenge API a— API

e No impact on the listen experience of

the final user Client

Stitching
API

® Serverless event driven architecture to
share info between the platform and
M.A.G.D.A



Collect ad’s info automatically

The challenge

e Stitching APl encodes all the ads to be
delivered with the same audio settings
of the media

e The output of the Ad Encoder is
o the ad file encoded
o ajson file with the ad’s metadata

MAGDA

Stitching
API

Ad Encoder
API

1




Collect ad’s info automatically

Transcriber
service

Ad encoder

API

AN

Transcription phase

e Collect AWS transcribe output through

EventBridge/SNS/SQS
S S
e Merge ad’s info (Ad encoder + Qs 3
Transcribe) &

e \Viewer and search engine through
Quicksight



Lower ad text search

Enter value

Transcription day between

2023/03/01 - 2023/03/31

Ads list

Transcription day provider
Mar 14, 2023 example

Mar 14, 2023 example

Lower advertiser search

Enter value

IAB category assigned

All
advertiser lineitem
example example
example example 1

Lower uri search

Enter value

Exclude IAB category returned

Enter value

ad_uri
https:/fwww.example.com

https://www.example-1.com

Ad language

All

IAB category inferred

IAB11-4

Provider
- All
1AB cat. returned ad_iab...
1481 1AB11-4
1AB2 1AB11-4

IAB cat.inferred
1AB11-4

1AB11-4

ad_text
Lorem ipsum dolor sit amet, consectetur adipi

Lorem ipsum doler sit amet, consectetur adipi




Collect ad’s info automatically

Why EB + SNS + SQS?

e Ad Encoder is multiregion

e M.A.G.D.A. is single region
o 1 BB nE

_ _ _ SQS SNS
® Transcribe supports single region
input/output

® Use SNS to spread events cross region



Enrich ad’s info automatically

Al and Machine learning

e Automatically infer ad’s category

® Save outcome in a shared DynamoDB

Classify Classify
ad categories
service service

i\

Service B




Collect ad’s info automatically

Classify categories service

The ad transcription is transformed by a

NLP model in a vector

(https://huggingface.co/sentence-transformers/paraphrase-
multilingual-mpnet-base-v2)

The classifier category model takes the
vector and infers if the ad is for instance
political and the probability associated

{

}

Ad transcription

|

NLP model

|

Political classifier

predicted_politics: true,
predicted_politics_proba: 0.9



Collect ad’s info automatically

Classify categories service

e Public NLP model well known and used

e Custom classifier categories model to cover
the specific use case

e Time and manual work to collect input to
train the classifier categories model

lllegal Content

Adoption

Sexuality

Martial Arts.

Human Resources

Crossover

News

Resume Writing/Advice

Donation/Charity

FALSE  ~ W

TRUE

TRUE

FALSE -

FALSE ~ ww

TRUE

TRUE

TRUE

TRUE



Collect ad’s info automatically

Classify categories service

® Runs in Python to support Pytorch and
Catboost

e Deployed with a custom Docker container
to support size of dependencies and
models (Lambda package limited to
250MB)

Docker image
FROM public.ecr.aws/lam

RUN yum install unzip -y && yum clean all

COPY ad-quality/src/functions/classifier-categories/requirements.txt
RUN pip3 install -r requirements.txt ——target "${LAMBDA_TASK_ROOT}"

ARG SPREAKER_ENV

| sterreacen eny)

trar r- p" = sentence-transformer-model.zip &&
unzip sentence-transformer-model.zip -d assets &&
rm sentence-transformer-model.zip

COPY ad-quality/src/functions/classifier-categories ${LAMBDA_TASK_ROOT}

D [ "ha

Serverless framework configuration




Proactive approach: scan ads’
inventory

The search engine

® Dedicated team to find out
categorization issues on a daily basis
through QuickSight

e Simplified workflow given by the ML
inferences

Ad language Provider
en-GB, en-Us A All v
returned IAB category inferred

1AB11-4 -
IAB cat. returned ad_iab_ca... IAB cat.inferred ad_text
null IAB11-4 1AB11-4 american needs reliability roads to keep supplies moving ene
IAB11-2 IAB11-4 IAB11-4 aMer amarican needs reliability roads to keep supplies moving 1€

energy to power every moment and we nead that reliability.

null IAB11-4 IAB11-4 8Mer now. hundreds of new infrastructure projects are awaiting 1€

government approval projects that will supply thousands of
jobs and improve american lives. but new red tape from the
white house could create years of backlog or worse project
cancelations. americans can't wait any longer to build back
better. we need progress now for better roads, more
affordable energy and a reliable supply chain. help break
the gridlock. call the white house 2024561111, tell president
biden we need him to cut the government red tape and get
america moving again to 0 to 4561111 paid for by the
american highway users alliance.



Proactive approach: fix ads’ inventory

The manual categorization

® Manual categorization in the Spreaker
Admin application

® Ads metadata database in DynamoDB
to share information



Fix categorization: in real time
inside Spreaker platform

Returns an ad X

with category Sport
Ad Server P  External Ad

API N Source

The internal blocking process

Fetch ad X it returns

. category Tobacco
e We merge IAB categories from external ad

sources and from M.A.G.D.A

e We discard the ad in case the request wants

to block one of the IAB categories Save ad X metadata

1 with category

. Tobacco

e The block works only for ads already appeared
in our platform at least once




The results

BEFORE M.A.G.D.A

Proactive approach
Impossible to apply

Reports received
multiple reports per day during 2020 US election

Lead time
~3 hours to find the ad
? time to be blocked by the SSP

Operational cost
2-3 person X 3 hours

WITH M.A.G.D.A

Proactive approach
~30 minutes per day

Reports received
1 report during 2022 US elections period

Lead time

~5 minutes to find and block internally
? time to be blocked by the SSP

Operational cost
1 person X 5 minutes



Thank you for listening

Matteo Rossi
matteo.rossi@spreaker.com

Spreaker

From @D iHeart
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