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File: data or computation?
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Log ReplayRecord    Logs of nondeterminism

• We can selectively represent a file as:

–Normal file data (by value)

–Logs of the nondeterminism needed to recompute the file (by operation)

cryptographic key generationphoto editing 

Design

• A general-purpose distributed file system with deterministic recomputation

–Substantially reduce communication costs 

–Reduce storage costs for existing versioning policies 

–Enables finer-grained versioning

Any past transient state in memory
Memory-mapped files

No versioning Version on close Version on write Eidetic versioning

Writing data by values or by operations

Storing data

–Current versions: by values

–Past versions: by values or by operations

•Recursive regeneration

–In order to regenerate D, we need to regenerate A, B and C first

•Regeneration time bound: maximum materialization delay

A B

C

D

Optimization: log compression

• Chunk-based deduplication is effective for file data

–Can it also be applied to computation (logs of nondeterminism)?

Small differences:

Use delta compression instead

User study 20-day study

Variances across users and applications

Results

Limitations of previous systems: non-deterministic outputs

Customers are storing more of their data at cloud-based storage providers  

They are also increasingly expecting to have access to past versions of their data

Substitute computation for data
any data can be represented by the computation that generates that data

Deterministic record and replay

Some current and (optionally) past versions

Current versions of all files
Past versions are stored either as data or as logs

Cost estimations

Total bytes sent to the server Relative storage costs

Bandwidth savings for different apps Bandwidth usage for different users
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