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Background — Demand of Small File Access  Fujitsu

OMachine learning applications consist of multiple data

processing programs

OProprietary tools for data collection and conversion scripts etc.
OThere is no common data format like TFRecord of TensorFlow

OHuge number of small files will be generated by a workflow

High-throughput remote small file
access is required to handle the
entire workflow of large-scale
machine learning applications

Workflow of machine learning applications
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Overhead of Remote Small File Access

OConventional file access operation requires at least three
operations for each file access

OOpen, read, close
ORemote file access operations involve multiple intermediate

layers
oI oI
XD XD
o= o=
App. App.
Q) open 0S
read
close

Network

4 © 2021 Fujitsu Limited



The Lightweight Remote File Access FUJITSU

OThe application calls multiple ordinary operations, but they
are processed as a single remote operation

OThe lightweight remote file access layer handles them as readfile
operations to minimize the number of network communications

Server i ) Client
— Preload Library
I cC o O
FS module qé— g_rg é[
Y \ 4 *
File File File Comm.— Exec. o
. Application
Device DAX RDMA+NVM RPC
DRAM

NVM

5 © 2021 Fujitsu Limited



Preliminary Evaluation FUJITSU

OReading 1KB files from the remote node

OThroughput comparison between NFS over InfiniBand and the
lightweight remote file access
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Conclusion and Future Work FUjiTSU

OoConclusion:

OThe lightweight remote file access layer can provide 10 times faster
throughput compared to the conventional implementation

OReduced the number of intermediate layers of remote operations
OReadfile like operation reduced the number of network operations

OFuture work:

OApplying the lightweight remote file access to a full featured filesystem
O Evaluating the performance with real workflows.
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