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● Spreaker is a podcast platform

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

● Part of iHeartMedia family since 
2020

350-400 Millions

IAB Certified 

Downloads

~25 PB of audio 

delivered through 

Cloudfront

Data from 2022 per month

~30K different ads 

delivered through 

the platform



Why are we here?

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



The context

Client

Ad Server 
API

Download
API

Fetch adsRequest episode

Download audio
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API

Ads sources



Share user info

User Agent, IP Share content info

Podcast category

Sell the ads based 

on targeting

The context

Targeting

Rules

I don’t want tobacco 

ads

I don’t sell tobacco 

ads

Listener
Podcast

creator
Advertiser



The problem

Client

Ad Server 
API

Download
API

I’m pretending to be 

a sport ad but I’m 

promoting tobacco

Ads sources

Italian language

Fitness topic

No tobacco ads

Italian language

Fitness topic

No tobacco ads



● Broken market rules

Deliver uncategorized or 

miscategorized ads

● Missed ad revenue opportunities

Publishers avoid to enable 

monetization or want to leave

The problem



● Collect ad’s info manually

● Reactive approach: listen to hundred of 

ads

● Fix categorization: reach out external 

Ad Servers

The problem

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

Proactive approach
Impossible to apply



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

Client

Ad Server 
API

Download
API

MAGDA
There is a 

miscategorized 

tobacco ad

Ads sources

Thanks MAGDA

Let’s discard the 

tobacco ad

I’m pretending to be 

a sport ad but I’m 

promoting tobacco

I don’t want 

tobacco ads



● Collect ad’s info automatically

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

● Fix categorization: in real time inside Spreaker platform

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

The solution: M.A.G.D.A.
Machine Augmented Guard for Dynamic Advertising



Collect ad’s info automatically

The challenge

● No impact on the listen experience of 
the final user

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

Client

Download
API

Stitching
API

Ad Server
API

MAGDA

Ads sources



Collect ad’s info automatically

The challenge

● Stitching API encodes all the ads to be 
delivered with the same audio settings 
of the media

● The output of the Ad Encoder is
○ the ad file encoded
○ a json file with the ad’s metadata

Stitching
API

Ad Encoder 
API

MAGDA

S3



Collect ad’s info automatically

Transcription phase

● Collect AWS transcribe output through 
EventBridge/SNS/SQS 

● Merge ad’s info (Ad encoder + 
Transcribe)

● Viewer and search engine through 
Quicksight

Transcriber
service

Ad encoder
API

Storage
service

S3

S3

SQS

EBSNSSQSQS





Collect ad’s info automatically

Why EB + SNS + SQS?

● Ad Encoder is multiregion

● M.A.G.D.A. is single region

● Transcribe supports single region 
input/output

● Use SNS to spread events cross region

Storage
service

EBSNSSQS



Enrich ad’s info automatically

AI and Machine learning

● Automatically infer ad’s category

● Save outcome in a shared DynamoDB

Classify
ad

service

Classify 
categories

service

Service BService A Service C



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

{

predicted_politics: true,

predicted_politics_proba: 0.9

}

Ad transcription

Political classifier

NLP model



Collect ad’s info automatically

Classify categories service

● Public NLP model well known and used

● Custom classifier categories model to cover 
the specific use case

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



Collect ad’s info automatically

Classify categories service

● Runs in Python to support Pytorch and 
Catboost

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

Docker image

Serverless framework configuration



Proactive approach: scan ads’ 
inventory

The search engine

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

● Simplified workflow given by the ML 
inferences



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

The internal blocking process

● We merge IAB categories from external ad 
sources and from M.A.G.D.A

● We discard the ad in case the request wants 
to block one of the IAB categories

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

Ad Server
API

M.A.G.D.A

External Ad 
Source

Returns an ad X 

with category Sport

Fetch ad X it returns 

category Tobacco

Save ad X metadata 

with category 

Tobacco



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

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



Thank you for listening

Matteo Rossi
matteo.rossi@spreaker.com
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