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Scale your Docker containers with 
Mesos
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About me:

- Distributed Systems Architect @ Mesosphere
- Lead Containerization engineering

- Apache Mesos, Drill PMC / Committer
- Maintain Apache Spark Mesos Schedulers
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- What is the container scale problem?

- What is Apache Mesos?

- What is DCOS (Datacenter Operating System)?
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What is the container scale 
problem?
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Applications don’t fit on a single machine anymore
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What do you need to be able to scale in 
production?



© 2015 Mesosphere, Inc.© 2015 Mesosphere, Inc.

- Fault tolerant / HA
- Monitoring
- Discovery
- Deployment
- Operational support
- Isolation
- Utilization
more….
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We’re all building distributed systems!
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The datacenter as a form factor
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The datacenter is just another form 
factor
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Why can’t we run applications on our 
datacenters just like we run applications on 
our mobile phones?
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operating system (as per Wikipedia)

“a collection of software that manages the 
computer hardware resources and provides 
common services for computer programs”
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The datacenter needs an operating system
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Apache Mesos



© 2015 Mesosphere, Inc.



© 2015 Mesosphere, Inc.



© 2015 Mesosphere, Inc.© 2015 Mesosphere, Inc.



© 2015 Mesosphere, Inc.



© 2015 Mesosphere, Inc.



© 2015 Mesosphere, Inc.

Mesos (agents)

Mesos: level of indirection
scheduler

Mesos (master)
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Mesos (agents)

Mesos Master
scheduler

Mesos (master)

scheduler

responsible for 
authorization, allocation 

(and reallocation) of 
resources
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Mesos (agents)

Mesos Agent
scheduler

Mesos (master)

responsible for publishing resources, attributes, 
containing, running and monitoring tasks

Cpu: 1, Mems: 1000, Disk: 1000, Ports: 10000-30000
Rack: 150, AZ: Asia
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Programmable Framework
scheduler

Master

Framework Actions 
• Signal Launch / Kill tasks
• Task status updates
• Slave status updates
• Reconciliation
• Custom messaging
• More!

scheduler

(Optional) Executor

Agent
Executor Actions
• Launch / Kill tasks
• Update Task statuses
• Custom messaging
• More!
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Programmable Framework
Deployment scheduler

What should run where?

What should be started first?

How should it be started/stopped?

How should it be monitored?
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Mesos helps utilization
Rails

Hadoop

memcached
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Mesos Allocator
Dominant Resource Fairness (DRF)

Analytics Frontend Middle tiers

45% CPU
100% RAM

75% CPU
100% RAM

100% CPU
50% RAM

RAM                                     RAM                                  CPU

Roles
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Mesos Allocator
Weighted Dominant Resource Fairness (DRF)

Analytics Frontend Middle tiers

45% CPU
100% RAM

75% CPU
100% RAM

100% CPU
50% RAM

RAM                                     RAM                                  CPU

Roles
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Mesos Allocator
Static / Dynamic Reservations
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Mesos Allocator
Quota
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Heracles : Improving Resource Efficiency at Scale
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Discovery
Naming scheduler

How do we find where a task is running?

How do we find schedulers?

How does tasks/schedulers find each other?

scheduler

Mesos DNS

Master
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today

YOU

API

tomorrow

Mesos: datacenter kernel
provides common 
functionality every new 
distributed system re-
implements:

• failure detection
• package distribution
• task starting
• resource isolation
• resource monitoring
• task killing, cleanup
• …
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A top-level Apache project
A cluster resource manager
Scalable to 10,000s of nodes
Fault-tolerant, battle-tested
An SDK for distributed apps
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What are we working on?
- Unified Containerizer
- Optimistic Offers
- Pluggable Allocator
- Networking module
- Storage drivers
- Windows Support
- More…..
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Marathon
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Start, stop, scale, update apps
Nice web interface, API
Highly available, no SPoF
Fully featured REST API
Pluggable event bus
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Rolling deploy / restart
Application health checks
Artifact staging
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Mesosphere Universe
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Kernel
Mesos

Frameworks
Marathon
Chronos

...

Modules
mesos-dns

DCOS CLI DCOS GUI Repository

Mesosphere DCOS



© 2015 Mesosphere, Inc.

The CLI for the datacenter: dcos
● open source, Apache licensed

● tight integration with the Mesosphere universe, a package 
repository

● easy, Unix-consistent commands to manage running 
applications, services and the underlying Mesos

● extensible (e.g. dcos spark, dcos kafka, etc.)
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DCOS UI
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DCOS UI
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DCOS UI
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mkdir -p dcos && \
cd dcos && \
curl -O https://downloads.mesosphere.io/dcos-cli/install.sh && \
bash ./install.sh . http://<dcos-hostname> && \
source ./bin/env-setup

Install and Configure the DCOS 
CLI
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dcos package install cassandra
Install the Cassandra DCOS Service
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dcos package install spark

dcos spark --help

Install Spark and extend the CLI
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dcos package list-installed | jq '.[].name'

dcos tasks

List all install package and running 
tasks
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dcos package install helloworld

dcos marathon app update helloworld instances=5

Increase the number of instances
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Sign up at http://mesosphere.com/product and 
Mesosphere will send you an email with instructions

Get early access to the Mesosphere 
DCOS
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Thanks!


