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RAS In the Software Stack
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Facebook Datacenter Regions
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Datacenter Region
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Unplanned Events - Large-Scale Failures
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Planned Events - Datacenter Maintenance
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Planned Events - Datacenter Maintenance

Large-scale
€ .
Failures

X Datacenter
Maintenance




Heterogenous Hardware
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Heterogenous Hardware
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Workload Constraints
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Workload Constraints
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Datacenter Resource Allocation
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Trade-off Between Speed and Quality
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Trade-off Between Speed and Quality
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Why not both?
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Our Solution:
Continuously Optimized Resource Allocation

Reservations as a capacity abstraction
Provide guaranteed capacity to services

RAS breaks resource allocation into a two-level problem
1. Server-to-reservation assignments continuous MIP re-evaluation
2. Container placement off the critical-path

RAS optimizes reservations region-wide:

 Large-scale failures
« Heterogenous hardware
* Workload constraints

« Datacenter maintenance

RAS manages capacity across the entire Facebook fleet!
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RAS Operation
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RAS Operation ™™
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Exploiting Server Symmetry
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RAS Evaluation
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More in The Paper

Resource Management Realities
Elastic Reservations
Detailed MIP Formulation

Additional Evaluation
« MSB Spread, Power, Network, Churns and more!

Lessons Learned
Challenges and Ongoing work
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Takeaways:
Continuously Optimized Resource Allocation

Reservations - A new abstraction for guaranteed capacity allocation
Decouple server-to-reservation assignments from container placement

Formulate capacity as a MIP across 1M+ servers in production FB regions

RAS optimizes reservations region-wide:
 Large-scale failures
« Heterogenous hardware
« Workload constraints
« Datacenter maintenance

RAS manages capacity across the entire Facebook fleet!
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