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No sharing between systems

Remote storage, over the Internet

Hostile environment/user
(At least) daily backup
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System design

Overview

e A simple front-end API (key, metadata, value);
e |ldempotent key insertion and crash safety;

e Global de-duplicity (content-based addressing);
e Concurrent b-trees everywhere. No transactions;
— QuickCheck'ed. .. of course.
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Log data

e Now we just have the log data to take care of.

— Much smaller than the data we backed up;
— Multiple files with redundant data across snapshots;

e Example: 10,278 files, 14 GB

— key index: 64 files, 1.2 MB
— hash index: 157 files, 1.3 MB
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Search and retrieve

e B-trees support lazy retrieval of nodes.

e Example using Amazon S3:

jos@laptux ~ > time hindsight list diku | wc -1
104391
real 26m00.28s

jos@laptux ~ > time hindsight list diku:speciale | wc -1
14597
real 3m20.21s

jos@laptux ~ > time hindsight listdir diku:speciale | wc -1
10
real Om19.56s
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System design

Deletion

e We want to delete unused file blocks.
— No transactions; no reference counting.
— But that is what the others are doing :/
o Reference sets! (aka reference listing)

— Keep track of all references, not just the count.
— ldempotent operations (insert / remove).
— Tests say the space overhead is acceptable.
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System design

Implementation:
Haskell ala Erlang: Processes and message passing.
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Demo!

Initiate kill-test now!
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