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+multi-framework

+security

+scheduler expressivity
[socc13]

Scope1 Scope2 Scope3

Distributed sched.

+tooling/optimizer,

+scale, +high utilization
[osdi14]>99% tenants migrated

>250K servers

>500k daily jobs

>1 Zetabyte data processed

>1 Trillion tasks scheduled



1. Support multiple application frameworks [socc13]

2. Simplify writing new app frameworks [vldb14,sigmod15,tocs17]

3. Achieve good ROI, i.e., high CPU utilization [atc15, eurosys16]

4. Scale to large clusters, many jobs, large jobs [nsdi19]
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THE SCALE/UTILIZATION CHALLENGE…

Cluster(s):

> 50K nodes

Job(s):

>2M tasks, >5PB input

Tasks:

10 sec 50th %ile

Utilization:

~60% avg CPU util

Scheduler:

>70K QPS 



SCALE, UTILIZATION

SCHEDULING CONTROL AND MULTI-FRAMEWORK

WANT IT ALL? 
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SCHEDULING DESIDERATA
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POLICIES

QA QB

root

50% 50%
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demand: 12
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✓ Locality, Fairness

✗ Utilization
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✗ Locality
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✗ Fairness

✓ Utilization,

✓ Fairness, 

✓ Locality.   
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KEY IDEA



PROPOSED SOLUTION*
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* More advanced than what in prod. (details in paper)
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*not in the paper, updated as of jan/feb 2019
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If you want to be part of our next project, we are hiring!


