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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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mesos.berkeley.edu/mesos_
tech_report.pdf
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“Our results show that 
Mesos can achieve near-

optimal data locality when 
sharing the cluster among 
diverse frameworks, can 

scale to 50,000 (emulated) 
nodes,

and is resilient to failures.” 



© 2015 Mesosphere, Inc.

mesos.berkeley.edu/mesos_
tech_report.pdf
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“To validate our hypothesis ...,
we have also built a new 

framework
on top of Mesos called Spark...”
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Apache Mesos
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Mesos 
(agents)

Mesos: level of indirection
scheduler

Mesos (master)

scheduler
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Mesos
Improve utilization by sharing cluster

Support multiple frameworks with weighted DRF and roles

Allow Isolation among frameworks and jobs

Simplified Operations and Development

Mesos Community Frameworks & Tools
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Spark Cluster Abstraction
Standalone Mesos YARN
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Mesos Master



© 2015 Mesosphere, Inc.

Mesos Agents
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Mesos Executors (Apps)
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Resources are 
offered. 

They can be refused.
Two-Level Scheduling



© 2015 Mesosphere, Inc.

Mesos Slaves

1 (S1, 8CPU, 32GB, 
Batch...)
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Mesos Slaves

2

(S1, 8CPU, 32GB, 
Batch...)1
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Mesos Slaves

2

1

(S1, 2CPU, 8GB, Batch...)
(S1, 2CPU, 8GB, Batch...)

3
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Mesos Slaves

2

1
(S1, 2CPU, 

8GB, ...)
(S1, 2CPU, 

8GB, ...)

3

4
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Mesos Slaves

2

Decline Offers and 
Set Decline Filter1

3
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Spark Driver
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Deploying Spark for Mesos

Download on each task
- spark.mesos.executor.uri=http://1.1.1.1/spark-1.5.1-bin.tar.gz

Pre-deploy on each node
- spark.executor.home=/root/spark/

Docker images
-   spark.mesos.executor.docker.image=mesosphere/spark:1.5.1
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Spark on Mesos Deploy modes

Client mode vs Cluster mode
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spark-submit.sh –deploy-mode client –master mesos://…….

Client mode

Master

1

2

(S1, 2CPU, 
8GB, ...)

(S2, 2CPU, 
8GB, ...)

3
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Cluster Mode

Master

spark-submit.sh –deploy-mode cluster –master mesos://…….

sbin/start-mesos-cluster-dispatcher.sh

Spark REST Submission:
- Jars….
- Config…
- MainClass…
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Spark on Mesos Run modes

Coarse-grain mode 
              vs
  Fine-grain mode
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 Mesos Coarse Grained Mode

spark-submit.sh –Dspark.mesos.coarse=true….

CoarseMesosSchedulerBackend

cpu: 4
mems: 1000

cpu: 4
mems: 1000

cpu: 4
mems: 1000

cpu: 4
mems: 1000

spark.cores.max=11
spark.executor.memory=600
MEMORY_OVERHEAD=0.1

cpu: 0
mems: 340

cpu: 0
mems: 340

cpu: 1
mems: 340

CoarseSchedulerBackend



© 2015 Mesosphere, Inc.

 Mesos Coarse Grained Mode

org.apache.spark.executor.CoarseGrainedExecutorBackend

org.apache.spark.executor.Executor
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 Mesos Coarse Grained Mode

org.apache.spark.executor.CoarseGrainedExecutorBackend

org.apache.spark.executor.Executor

org.apache.spark.scheduler.cluster.mesos.CoarseMesosSchedulerBackend
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 Mesos Coarse Grained Mode
One Mesos and one Spark executor for the job’s 
lifetime.
Tasks are spawned by Spark itself.



© 2015 Mesosphere, Inc.

 Mesos Coarse Grained Mode
Fast startup for tasks:

• Better for interactive sessions.
But resources locked up in larger Mesos task.

• Except when using dynamic allocation
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 Mesos Fine Grained Mode
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 Mesos Fine Grained Mode

spark-submit.sh –Dspark.mesos.coarse=false….

MesosSchedulerBackend

cpu: 4
mems: 1000

cpu: 4
mems: 1000

cpu: 4
mems: 1000

cpu: 4
mems: 1000

spark.tasks.cpu=1
spark.mesos.mesosExecutor.cores=0.5
spark.executor.memory=600
MEMORY_OVERHEAD=0.1

TaskSchedulerImpl

MesosExecutor

Spark Executor +
Taskcpu: 2.5

mems: 340
Spark Executor +
Task

cpu: 1.5
mems: 340
cpu: 2.5
mems: 340

MesosExecutor

Spark Executor +
Taskcpu: 2.5

mems: 340
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 Mesos Fine Grained Mode

org.apache.spark.executor.MesosExecutorBackend

org.apache.spark.executor.Executor
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 Mesos Fine Grained Mode

org.apache.spark.executor.MesosExecutorBackend

org.apache.spark.executor.Executor

org.apache.spark.scheduler.cluster.mesos.MesosSchedulerBackend
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 Mesos Fine Grained Mode
One Mesos task per Spark executor.
Spark tasks are spawned as threads.
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 Mesos Fine Grained Mode
Better resource utilization. 
Slower startup for tasks:

• Fine for batch and relatively static streaming.
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Fine & Coarse Grain Mode 
Cluster Mode
Docker Support
Constraints / Attributes
Dynamic Allocation
Framework Authentication / Roles
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What’s coming next for Spark on Mesos?
Kerberos Authentication
Automated Mesos integration testing
More controls to tune coarse grain scheduler
Preferred location data hinting with dynamic allocation
Support different strategies (binpacking, spread, etc)
Support Spark shell over cluster mode
More….
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Spark on Mesos
spark.apache.org/docs/latest/runni

ng-on-mesos.html
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Mesosphere Universe
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What’s Next
for Mesos?
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Oversubscription
Networking
Master Reservations
Optimistic Offers
Isolations
More….
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Come and talk to us!
P.S., we’re hiring!

Thanks!


