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* Chapter 3: Computing Technology Basics for Life Scientists
* Additional resources

* Open discussion




Chapter 3: Computing Technology
Basics for Life Scientists

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.



Some terms

* CPU — Central Processing Unit
* GPU — Graphical Processing Unit
* FPGA — Field-Programmable Gate Array

* TPU — Tensor Processing Unit
* ASIC— Application-Specific Integrated Circuit

https://commons.wikimedia.org/w/index.php?curid=14729540
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Levels of compute organization
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Parallel task execution
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Multithreading

Multithreading Programming
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https://www.baeldung.com/cs/async-vs-multi-threading
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Synchronous vs asynchronous computing
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https://www.baeldung.com/cs/async-vs-multi-threading https://www.websequencediagrams.com



Pipelining

Control Unit

Deccdes the operation
coded in the token.

The carwash tunnel works as a pipelined processor. Each stage operates on the data
accordingly to the information coded in the instruction (plastic token) that the control unit has decoded.

https://doi.org/10.3389/fpsyg.2016.01774



Virtualization
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Application #1 —» Program you want to run (e.g., GATK) [ .
BINARIES/LIBRARIES — Dependencies (e.g., Java, Python) E
Host Operating System (fixed) — 0S(e.g., Linux, MacQS X) -
A. Software stack on physical machine, e.g., your laptop
App #1 App #2 App #3
BINS/LIBS BINS/LIBS BINS/LIBS
App #1 App #2 App #3
B CUestOS BINS/LIBS  BINS/LIBS  BINS/LIBS
Hypervisor Docker Daemon
Host Operating System Host Operating System

Infrastructure

B. Virtual machines

Infrastructure

C. Containers




Mixed architecture
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Docker basics
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Creating a Docker image
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Additional resources

* Docker registries
e https://hub.docker.com
e https://quay.io
* https://cloud.google.com/container-registry

* Learning Docker
e https://www.udemy.com/learn-docker
* https://www.coursera.org/projects/docker-fundamentals

* Learning Linux (free)
* https://www.edx.org/course/introduction-to-linux

* Linux for beginners
e https://www.udemy.com/linuxforbeginners



https://hub.docker.com/
https://quay.io/
https://cloud.google.com/container-registry
https://www.udemy.com/learn-docker
https://www.coursera.org/projects/docker-fundamentals
https://www.edx.org/course/introduction-to-linux
https://www.udemy.com/linuxforbeginners
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