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What To Expect
Definitions:

➢ “scheduler”
➢ “cluster manager”

Journey through time:

➢ The early days
➢ Google and Borg
➢ Today

Why care?
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Disclaimer
I work on the Nomad team at HashiCorp!

@qkate



The Big Definition



What’s A Scheduler, Anyway?
A scheduler is something that 
decides what task to run when, 
and with what resources.
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What’s A Scheduler, Anyway?
A scheduler is something that 
decides what task to run when, 
and with what resources.
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“Scheduling is fundamental to 
computation itself” --Wikipedia



What’s A Scheduler, Anyway?
A cluster manager tracks and 
updates stateful information 
about a cluster of nodes, and 
deploys work to those nodes.
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A Journey Through Time



The Early Days



The Early Days
[1950s] The “big bang” of sorts: How 
to even make a computer?

[1962] IBM proposes “hey what if you 
didn’t have to rewrite your whole 
program for each new computer?”

[mid-late 1960s] Superscalar 
processors: allowed CPUs to operate on 
multiple pieces of data at a time by 
dispatching to multiple execution 
units within the CPU
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Google & Borg



Google & Borg
[1997] Google goes live

[2003] “Web Search for a Planet”

[2005?] Borg is born (paper 2015)
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Datacenters:

➢ [2003] Douglas County, GA
➢ [2006] The Dalles, OR (WOOT!)
➢ [2009-2013] 11 more DCs/expansions

Tooling:

➢ [2004] MapReduce
➢ [2006] Bigtable
➢ [2012] Spanner
➢ [2013] MillWheel

http://static.googleusercontent.com/media/research.google.com/en/us/archive/googlecluster-ieee.pdf
https://research.google.com/pubs/pub43438.html
https://research.google.com/archive/mapreduce.html
https://research.google.com/archive/bigtable.html
https://research.google.com/archive/spanner.html
https://research.google.com/pubs/pub41378.html


TODAY
(2015-ish on)







The Rise Of Containerization
[2014] Increasing popularity 
of Docker

[late 2014] Docker services 
for EC2

[early 2015 ish] Prominent 
blog posts (AWS, DigitalOcean) 
describing cluster managers 
and why they’re becoming 
important
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https://aws.amazon.com/blogs/compute/cluster-management-with-amazon-ecs/
https://www.digitalocean.com/community/tutorials/the-docker-ecosystem-scheduling-and-orchestration


Cluster Mgmt in 2018: We’re All Still Iterating
Kubernetes (K8s): Borg-inspired 
offering from Google and now part of 
CNCF; does a lot of things

Mesos: unique in “two-level scheduling” 
arch; does minimal things

Nomad: combines ideas from Borg and 
Omega; does medium # of things

Swarm: very specialized tool for Docker
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Why Care?
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“Scheduling is fundamental to 
computation itself” --Wikipedia



https://www.youtube.com/watch?v=tjymyJaGd2w


Thanks! :)
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