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Why did we develop ClawlO ?

* Cloud Synchronisation Benchmarking Framework

« Curiosity for testing new data and metadata backends that are novel
for synchronisation platforms.

* Flexible to plug your implementations in any language and technology
* Experiment with a new design that:
* Avoids synchronisation between the DB (containing the metadata)
and the filesystem (containing the data) that is done in the majority

of sync platforms using a local filesystem.

e Experience from being a Technical student at CERN working on the
CERNBox project.



Architecture
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What metadata do we keep 7
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SETUP ONE: Local FS with MySQL as the metadata store
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SETUP TWO: Local FS with MySQL and XATTRs as metadata stores
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SETUP THREE: Local FS with REDIS and XATTRs as metadata stores
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VM Machine Specs, Deployment scenario and Operations to benchmark
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16 services (servers) on the same VM
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STAT benchmark

 The STAT operation is similar to a Unix file stat operation or a
web DAV PROPFIND.

* The objective of this operation is to retrieve the metadata
associated with a particular resource (file or folder)

* For each level of concurrency, 10 000 requests are triggered
and the test is repeated 5 times.

» Operation uses gRPC and HTTP/2.



STAT benchmark
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STAT benchmark

Stat rate with fs=localfs xattr=yes metastore=mysq|

3500 : : : : . , . : . .
3000 t
2500 |
~
L 2000 ¢
)
-
4h
o 1500 |
L
LL
1000 } ]
"output-4.csv' U 215 e
"output-3.csv" U 2.5 e
500 / ‘output-2.csvi U 2.5 ——m— -
"output-1.csv'u 2.5
0 "output-O.csv"u 2:5
1 4 16 64 256 1024 4096

Concurrency



STAT benchmark

Stat rate with fs=localfs xattr=yes metastore=redis
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UPLOAD benchmark

* [he upload operation uploads a file randomly
chosen from a fixed set of 100 files that follow the
distribution of files observed on CERNBoXx.

 The chosen file is uploaded 5000 times per
concurrency level, to random target destinations
to avoid overwrites. The benchmark is repeated 5
times.

 Operation uses HTTP/1.1

* Upload triggers metadata propagation.



UPLOAD benchmark

Upload rate with fs=localfs xattr=no metastore=mysaq|
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UPLOAD benchmark

Upload rate with fs=localfs xattr=yes metastore=mysq|
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UPLOAD benchmark

Upload rate with fs=localfs xattr=yes metastore=redis
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CONCLUSIONS



STAT COMPARISON

Stat rates comparison
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UPLOAD COMPARISON

Upload rates comparison
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What can we extract from these results ?

* Retrieval of file hierarchy from FS favours novel
uses cases and access to existing data
repositories.

* |n-memory databases increase the performance
and can scale to a high number or records
(with a 70 bytes memory footprint per file,
64 GIB => 981714285714 files)

o Use of XATTRS makes the system more consistent



WE THINK WE ARE ON THE RIGHT WAY
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What comes next ?



What comes next 7

* Improve performance (more parallelisation)
 Run more benchmarks: upload with checksums, overwrites, remove, move, fuzz
* Perform benchmark on cluster (ClawlO design scales out)

* Implement more backends: EOS, S3/SWIFT/RADOSGW
(plug your backend, suggestions are welcome)

* Implement sharing and run benchmarks on shared folders

e Test other Sync Protocols: SeaFile, StorageSync ?



Thank you

¢ Q&A?
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