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My (unusual) path to Google ...
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Much of my work at NSSL involved image processing and 
pattern recognition
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Deep learning has fundamentally changed what’s possible in 
the realm of images (also: speech, text, …)
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At NSSL, it took us four years to create a “multi-year reanalysis 
of remotely sensed storms”
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At Climate, we did the equivalent every two weeks
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Where would you go if you want to be part of two revolutions?
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Cloud computing ...
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Cloud computing is a continuation of a long-term shift in how 
computing resources are managed

9

Now

First generation cloud
Virtualized Data Centers

A user controlled and 
configured environment of 
virtual machines. You still 
maintain the infrastructure.

2000

Second Wave
Data Centers

You pay for the hardware 
and the space.Still yours  to 
manage.

1980s

First Wave
Server on-premise

You own the hardware.  It 
is yours to manage.

Next

Third Wave
Managed Service

Distributed Storage, Processing 
& Machine Learning so you can invest your 
energy in great apps. You pay for what you 
use.
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Cloud Computing brings four key benefits to science

Lower cost Repeatability Collaboration Democratization
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Demo: Google Compute Engine and Cloud Launcher

https://console.cloud.google.com/compute/instancesAdd 

https://console.cloud.google.com/launcher/browse?q=tensorflow 

https://console.cloud.google.com/compute/instancesAdd
https://console.cloud.google.com/launcher/browse?q=tensorflow
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The cost of sequencing a genome has fallen dramatically

https://www.genome.gov/27541954/dna-sequencing-costs-data/
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8.4
Billion
The number of connected 
things in use in 2017, up 31% 
from 2016*

We’re generating more 
data than ever before
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The cloud could be simply rented infrastructure ...

Storage Processing Memory Network
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Cloud Computing brings four key benefits to science

Lower cost Repeatability Collaboration Democratization



Software, datasets in an executable environment



© 2017 Google Inc. All rights reserved. Google and the Google logo are trademarks of Google Inc. All other 
company and product names may be trademarks of the respective companies with which they are associated.

Cloud Computing brings four key benefits to science

Lower cost Repeatability Collaboration Democratization



Proprietary + Confidential

GCP lets you separate data and compute, allowing for 
ad-hoc, ephemeral compute

Processing
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e.g. Municipal complaints & weather in BigQuery
https://codelabs.developers.google.com/codelabs/scd-nycweather/index.html 

https://codelabs.developers.google.com/codelabs/scd-nycweather/index.html
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What just happened?

1. Serverless.  No need to download data to your machine in order to work with it. The 
dataset will remain on the cloud.

2. Ease of use.  Run ad-hoc SQL queries on your dataset without having to prepare the data 
beforehand (in other words, no indexes, etc.). This is invaluable for data exploration.

3. Scale. Carry out data exploration on extremely large datasets interactively. You don’t need 
to sample the data in order to work with it in a timely manner.

4. Shareability.  Run queries on data from different datasets -- BigQuery is a convenient way 
to share datasets.
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Public datasets are about ad-hoc, ephemeral compute

Processing

BigQuery Storage
(tables)

BigQuery Analytics

Cloud Bigtable
(NoSQL)

Cloud Storage
(files)

Cloud Dataflow

Storage

YOUR datasets ARE here

Good for raster, 

unstructured 

datasets

Good for 

structured 

datasets



#4 Distributed processing of geo-imagery on GCP

Read this blog post on what this pipeline does

https://cloud.google.com/blog/big-data/2016/11/how-to-do-distributed-processing-of-landsat-data-in-python
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Cloud Computing brings four key benefits to science

Lower cost Repeatability Collaboration Democratization
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Machine learning ...
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Predicting time series using a LSTM model … seems 
unimpressive ...

https://cloud.google.com/blog/big-data/2017/10/exploring-tensorflow-samples-in-google-cloud-datalab 

https://cloud.google.com/blog/big-data/2017/10/exploring-tensorflow-samples-in-google-cloud-datalab
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But map words into numbers and this, too, is a 
sequence-to-sequence problem … 

https://cloud.google.com/blog/big-data/2017/10/exploring-tensorflow-samples-in-google-cloud-datalab 

https://cloud.google.com/blog/big-data/2017/10/exploring-tensorflow-samples-in-google-cloud-datalab
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What if you combine the advances in image models (CNNs, 
etc.) with the advances in sequence modeling?

https://cloud.google.com/blog/big-data/2017/10/exploring-tensorflow-samples-in-google-cloud-datalab 

https://cloud.google.com/blog/big-data/2017/10/exploring-tensorflow-samples-in-google-cloud-datalab
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ML model to classify coastline images
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Genomics ancestry inference with deep learning

https://cloud.google.com/blog/big-data/2017/09/genomic-ancestry-inference-with-deep-learning 

https://cloud.google.com/blog/big-data/2017/09/genomic-ancestry-inference-with-deep-learning
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Autoscaling data pipelines and ML

Cloud 
Storage

Raw logs, files, 
assets, Google 
Analytics data, 

and so on

Events, metrics, 
and so on

Stream

Batch

Cloud 
Dataproc

Batch

Cloud 
Machine 
Learning

Cloud Datalab

Cloud 
Pub/Sub

Cloud 
Dataflow

BigQuery



Deep learning works because datasets are large

The unreasonable effectiveness of data 
https://static.googleusercontent.com/media/research.google.com/en//pubs/archive/35179.pdf

Deep Learning scaling is predictable, empirically 
https://arxiv.org/abs/1712.00409 

https://static.googleusercontent.com/media/research.google.com/en//pubs/archive/35179.pdf
https://arxiv.org/abs/1712.00409


But the compute power needed keeps increasing 
(exponentially)

https://blog.openai.com/ai-and-compute/



The economic efficiency and collaborative power 
of Cloud Computing are needed for ML

https://cloudplatform.googleblog.com/2017/04/quantifying-the-performance-of-the-TPU-our-first-machine-learning-chip.html
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Cloud Computing brings four key benefits to science

Lower cost Repeatability Collaboration Democratization



© 2017 Google Inc. All rights reserved. Google and the Google logo are trademarks of Google Inc. All other 
company and product names may be trademarks of the respective companies with which they are associated.

Resources

https://codelabs.developers.google.com/cloud-quest-scientific-data
 

https://codelabs.developers.google.com/cloud-quest-scientific-data

