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Introduction

Meta operates social media 

products used by billions of people 

around the world every day

Meta’s products have strict latency 

and high availability requirements

Meta operates a loosely-coupled 

serving stack in multiple geographic 

regions worldwide
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Problem

Alice

Load “Alice’s 
Private Group”

Bob

Alice’s Private Group

Posts Members Photos

Can we bound how long it takes 
writes to be visible while still 

achieving the scalability of 
eventual consistency?
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Why Bounded Staleness?

Matches user expectations 

of the system

Lightweight enough to be 

applied to all cache reads

FlightTracker: Consistency across Read-Optimized Online Stores at Facebook, 
OSDI’20

Applies to all writes, regardless 

of where they occur or who is 

doing them

https://www.usenix.org/conference/osdi20/presentation/shi
https://www.usenix.org/conference/osdi20/presentation/shi
https://www.usenix.org/conference/osdi20/presentation/shi


Challenges

Cache

DB
(primary)

Async 
Replication 

Worker

write



Challenges

Cache

DB
(primary)

Async 
Replication 

Worker

write



Challenges

Cache

DB
(primary)

Async 
Replication 

Worker

write



Challenges

Cache

DB
(primary)

Async 
Replication 

Worker

W1W2W3

write



Cache

Challenges

Async 
Replication 

Worker



Cache

Replication is lagging, 
can’t guarantee bounded 

staleness locally

Challenges

Re-fill 
cache

Async 
Replication 

Worker



Cache Server

…

Progress:                  Ti

Challenges

Shard 1 
Cache

Shard 2 
Cache

Shard 
3124 

Cache



Cache Server

…

Progress:                  Ti

Challenges

Shard 1 
Cache

Shard 2 
Cache

Shard 
3124 

Cache



Cache Server

…

Progress:                  Ti

Challenges

Shard 1 
Cache

Shard 2 
Cache

Shard 
3124 

Cache



Solution

Cache Server

…

Progress:                  Ti

Shard 1 
Cache

Shard 2 
Cache

Shard 
3124 

Cache



Up to 
date

Solution

Cache Server

…

Progress:                  Ti

Shard 1 
Cache

Shard 2 
Cache

Shard 
3124 

Cache



Stale, 
written at Tj

Solution

Cache Server

…

Progress:                  Ti

Shard 1 
Cache

Shard 2 
Cache

Shard 
3124 

Cache



Stale, 
written at Tj

Solution

Cache Server

…

Progress:                  Ti

Shard 1 
Cache

Shard 2 
Cache

Shard 
3124 

Cache

Skybridge provides fine-grained 
staleness information by indexing 
metadata about all recent writes 
committed to all database shards
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Skybridge provides best-effort bounded staleness 

by default, with a fail-closed mode for users that 

require stronger consistency.

Implementation

Skybridge targets 2-second bounded staleness
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Evaluation

● No bounded staleness: 99.993%
● Best-effort: 99.9993%
● Fail-closed: 99.99998%



Evaluation

● 99.9996% of reads proven up to date without requiring a re-fill
● Skybridge’s server footprint is only 0.54% the size of the cache
● Skybridge’s replication stream bandwidth is only ~2.7% the size of the 

existing asynchronous replication stream



Conclusion

Skybridge provides fine-grained 

information about which cache 

items are stale

Skybridge is effective, 

boosting 2-second cache 

consistency to 99.99998%

Skybridge is lightweight, enabling 

cache hosts to apply bounded 

staleness to billions of reads per second



Questions
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