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Agenda

• Chapter 4: First Steps in the Cloud

• Additional resources

• Working session / open discussion
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Our guest 
speaker

Dr. Geraldine 
Van der 
Auwera
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Chapter 4: First Steps in the Cloud
Genomics in the Cloud by Geraldine A. Van der Auwera and Brian D. O’Connor 
(O’Reilly). Copyright 2020 The Broad Institute, Inc. and Brian O’Connor, 978-1-491-
97519-0.

4



Google Cloud Platform (GCP)

• Why Google Cloud / what applies to other clouds

• Account setup / get your $300 free credits!

• Services used in the book
• Cloud shell (free) -- basic virtual machines (VM), good for quick tasks and practice
• Google Cloud Storage (GCS) via gsutil (file management utility) 
• Google Cloud Engine (GCE) -- custom virtual machines (VMs), for real work
• Life Sciences API (née Pipelines API) – batch execution on GCE (via Cromwell, Terra)
• Dataproc (Spark) option under the hood in Terra Jupyter Notebooks (Ch 12)

• Related / of interest: 
• BigQuery (datastore) – for tabular data e.g. cohort variants
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Cloud Shell basics

• Free service – basic VM (not enough for genomics) 
https://console.cloud.google.com/
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Managing files & buckets with gsutil

• List bucket contents
$ gsutil ls gs://genomics-in-the-cloud 

• Copy/move contents to/from local disk & between buckets
$ gsutil cp gs://bucket1/readme.txt .

$ gsutil cp readme.txt gs://bucket2/stuff/

$ gsutil cp gs://bucket1/readme.txt gs://bucket2/stuff/

• Create own bucket
$ gsutil mb gs://my-totally-unique-bucket
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Key Docker commands: pull and run
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Pulling and running in practice

• Retrieve a container image
$ docker pull library/ubuntu

• Spin up the container interactively
$ docker run -it library/ubuntu /bin/bash

root@0b87869c76f7:/#

• Spin it up with a mounted volume
$ docker run –v ~/dir1:/home/dir2 –it library/ubuntu /bin/bash
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Using a mounted volume

10



Custom VMs on GCE
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Important VM config items

• Region/Zone – physical location of datacenters -> compartmentalized services

• Machine Type – processor(s) & memory

• Container – to preinstall; convenient option but not used here

• Boot Disk – OS distribution (from predefined list or custom)
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Log in over SSH & authenticate

• Secure connection to VM
• Once logged in, can use it like a ‘normal’ machine

• Authenticate with gcloud init
• Ensures credentials are set up to access resources

• DO NOT SHARE ACCESS TO VM IF USING PERSONAL CREDENTIALS
• Service accounts exist for sharing resources & automating things
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Set up data / GATK container

• Copy book data from bucket to VM*
$ mkdir ~/book 
$ gsutil -m cp -r gs://genomics-in-the-cloud/v1/* ~/book/

• Install Docker on VM
$ curl -sSL https://get.docker.com/ | sh

• Pull official GATK container from Google Cloud Registry (also available in Dockerhub)
$ docker pull us.gcr.io/broad-gatk/gatk:4.1.3.0

• Spin up container in interactive mode with mounted volume
$ docker run -v ~/book:/home/book -it us.gcr.io/broad-gatk/gatk:4.1.3.0 /bin/bash

root@0c83569e76b8:/#
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* GATK can read/write directly from/to GCS – this is left for later in the book for simplicity + demonstrate generally applicable usage 



Test that GATK runs
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Connect IGV genome browser to GCS
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Remember to stop your VM!
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Additional resources

• Google Cloud console
• https://console.cloud.google.com/

• Terra “New to Cloud” orientation page
• https://terra.bio/resources/new-to-cloud/

• Re-sizing persistent disk space
• https://cloud.netapp.com/blog/google-cloud-persistent-disk-how-to-resize-and-use

• Changing machine types
• https://cloud.google.com/compute/docs/instances/changing-machine-type-of-

stopped-instance
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Thank you for joining us today!
Next week: Chapter 5

Next meeting: January 4, 2021


