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Infiniband Networks

Serverless Computing Compute Accelerators

Non-Volatile Memory
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Sequential read latency (ns) v 000 81 (2 08X)
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BACKGROUND: FILE SYSTEM AP
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int fd = open(char *path, int flag, mode_t mode) optn = FJQ?
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MOTIVATION: OVERHEADS

DAX: mmap pages into virtual
memory.

No page caches!
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ext4 DAX € 9002 (8331 (1241%) ]
PMFS 4150 3479 518%
NOVA-Strict 3021 2350 350%
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SPLIT-FS: GOALS
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Flexible semantics



SPLIT FS DESIGN: READ/WRITES
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SPLIT FS DESIGN: READ/WRITES
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SPLIT FS DESIGN: APPEND
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Logical blocks

Physical blocks

RELINK

Target file Staging file 5 ;
1 [Eoain Init state: Staging file
has a mmap() region
of 2 pre-allocated
- physical block

............ available for appends

Logical blocks

Physical blocks

An append to the
target file is routed
to the staging file block.
Later reads to the
appended region are
also routed to the block

Logical blocks

Physical blocks

On fsync, the newly
written block in the
staging file is logically
linked to the target file,
while retaining its
mmap() region and
physical block
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pewat;  — SPLIT-FS: LOGGING
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SUMMARY

Persistent Memory: New opportunities, new challenges




DISCUSSION

https://forms.gle/8TwGgqXhVyuiRCpx8



YJ/L’ A «p%“ ¢
VJ,; ‘A System call Strict Sync POSIX ext4 DAX e o
W A £X
{N‘{O open 2.09 2.08 1.82 1.54
,wa " & ~pAX
S A ,\l}) 2 close 078 069  0.69 0.34 ext & 4
g g append 314 309 284 ] 1105 =
o o) L spir
fsync 685 680  6.80 28.98

¢ ) ooy
(7/‘\j Vi read 457 453 453 5.04 Ly o
{QIJJo (unlink 14.60 1356 1433 ) 8.60 e L»k

//,,J&He 6: SPLITFS system call overheads. The table com-
. pares the latency (in us) of different system calls for
4

various modes of SPLITFS and ext4 DAX.

A Mqﬂ / 6\5‘ /L&CMM" . e
e s ae A | ke <




In what ways can SplitFS improve performance of Big Data frameworks like MR/Spark?
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NEXT STEPS

Next class: TPU

Project check-ins tonight!



DISCUSSION

Staging files in DRAM?

Page faults are expensive on open()



