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This is what we are going to build in the next 
30 minutes

• Building a music classifier

▪ By genre

• Train on AWS 

▪ Build and train the Machine Learning Model on AWS 

• Deploy on AWS 

▪ Using a serverless endpoint 

▪ Fully automated
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Training a ML model
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GTZAN dataset
D A T A  I N  A U D I O  A N D  T E X T  F O R M A T S

Audio

(.wav)

Text

(.csv)
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GTZAN dataset
D A T A  I N  A U D I O  A N D  T E X T  F O R M A T S

Audio

(.wav)

Text

(.csv)

{ blues, classical, country, disco, hip hop, jazz, metal, pop, reggae, rock }

(10 genres)
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Model training
T O O L S  U S E D

• Scikit learn

▪ For ML data analysis and training

• Librosa

▪ For music and audio analysis.

• TensorFlow

▪ ML training with the image file dataset 

• k-Nearest neighbor, SVM, etc. 

▪ Algorithm used for training the model

TensorFlow, the TensorFlow logo and any related marks are trademarks of Google Inc.



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

How does the data look?

Audio features

• Mel spectrogram

• Zero crossing rate

• Spectral centroid

• Mel-frequency cepstral coefficients

• Spectral rolloff
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• Sequence of vibrations in varying pressure strengths (y)
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• Number of samples of audio carried per second, measured in Hz 
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How does the data look?

Audio features

• Mel spectrogram

• Zero crossing rate

• Spectral centroid

• Mel-frequency cepstral 
coefficients

• Spectral rolloff

Sound 

• Sequence of vibrations in varying pressure strengths (y)

Sample rate

• Number of samples of audio carried per second, measured in Hz 

or KHz (sr) 

Output
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A comparison

Hip-hop track Classical track
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Exploratory data analysis (EDA)
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Amazon SageMaker
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Amazon SageMaker brings tools for every step 
of the ML lifecycle under one unified visual 
user interface

Label 

data

Store 
features

Detect 
bias

Build with 
notebooks

Manage 
and monitor

Train 
models

Deploy in 
production

Tune
parameters

Manage 
edge devices

A M A Z O N  S A G E M A K E R  S T U D I O  |  R S T U D I O  

Explain 
predictions

Prepare 
data

20
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Build ML models

Fully managed 

shareable notebooks 

on Amazon EC2

Fully managed, sharable Jupyter notebooks
Run notebooks on elastic compute resources

Built-in algorithms
15 built-in algorithms available in prebuilt 

container images

Prebuilt solutions and open-source models
More than 150 popular open-source models

AutoML
Automatically create ML models with full visibility

Support for major frameworks and toolkits
Optimized for popular deep learning (DL) frameworks 

such as TensorFlow, PyTorch, Apache MXNet, and 

Hugging Face

21
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Train ML models

Fast and cost-effective 

ML model training

Experiment management and model tuning
Save weeks of effort by automatically tracking training 

runs and tuning hyperparameters

Debug and profile training runs
Use real-time metrics to correct performance 

problems

Distributed training
Complete distributed training up to 40% faster

Training compiler
Accelerate training times by up to 50% through more 

efficient use of GPUs

Managed spot training
Reduce the costs of training by up to 90%

22
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Deployment 
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What are we going to build?

User request
AWS Cloud

Build and train model✅

Prediction

Inference



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Servers
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Servers

What size servers are

right for my budget?

How will the application

handle server hardware failure?

How can I control 

access from my servers?

How many servers 
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When should I decide to 

scale out my servers?

When should I decide to

scale up my servers?

How much remaining

capacity do my servers have?
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How will the application

handle server hardware failure?

How many servers 

should I budget for?

How can I control 

access from my servers?

When should I decide to 

scale out my servers?

When should I decide to

scale up my servers?

What size servers are

right for my budget?

How much remaining

capacity do my servers have?

(Arghhhhhhhh!)

In most cases, a developer’s time is spent on the operation and maintenance 

of applications, rather than the actual business problem
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Hello serverless! 
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AWS Lambda
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AWS Lambda

Serverless

Function as a service 
(FaaS)

Event-driven compute
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Architecture
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Architecture
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Architecture

Amazon API GatewayClient application

Lambda

User request Invoke

Amazon EFS

Load models

Amazon S3

Upload models

ML engineer 

Lambda

Trigger

Response Prediction

app1(s3-efs) 

app2(ml-inference) 
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Serverless Application Model (SAM)
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Serverless Application Model (SAM)

The SAM template creates

Amazon S3 bucket

Amazon EFS file system 

Lambda function

API Gateway
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Serverless Application Model (SAM)
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What next

• To explore more check out the GitHub Repo 

▪ GTZAN dataset: https://bit.ly/3GrPIEW

▪ Model training 

▪ SAM deployment

• SageMaker example notebooks
https://bit.ly/3UKPtJa

• Hands-on workshops 

▪ Machine learning: Amazon SageMaker workshop
https://sagemaker-workshop.com/

▪ Deployment: Building Serverless Apps with SAM
https://bit.ly/3tHBYOs

https://github.com/debnsuma/boa322-master

https://bit.ly/3GrPIEW
https://bit.ly/3UKPtJa
https://sagemaker-workshop.com/
https://bit.ly/3tHBYOs
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Thank you!

Please complete the session 
survey in the mobile app

Sohan Maheshwar

in/sohanmaheshwar/

@soganmageshwar

Linda Haviv

in/lindahaviv/

@lindavivah

Suman Debnath

in/suman-d/

@_sumand


