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. IOFSL Framewsnk

— FIFO
—  Single queue
—  Time order
— HBRR

—  Multiple queues
—  One per file handle
— Aggregate contiguous requests

—  Select maximum n requests

— Requests are aggregated

—  Same file and same operation
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— Nancy site of Grid’5000

— Grimoire

4 nodes as PVFS servers
— @Grisou
32 nodes as clients
4 nodes as I/0 forwarders
— Configuration
— 8 core Intel Xeon E5-2630 v3
— 128GB of RAM
— 558GB HDD

— 10Gbps Ethernet network
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MPI-10 Test Benchmark

— Access patterns:
— File per process

— Shared file (1D strided and contiguous)
— 128 processes (4 per node)
— Small (32KB) and large (256KB) requests
— 4GB per test (32MB per process)
— MAKESPAN
— At least 8 repetitions

— 99.7% confidence interval
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" Performance Evaluation

Baseline Schedulers
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100 93.1
90 - [2) 84.6 e
80.4 T
80 - =
70 65.4 66.1
59.1 578
60 52.0 51.6

Execution time (seconds)
3
1

I I I 1 I I
0® NO FIFO HBRR NO FIFO HBRR

TWINS 2017

I I 1
NO FIFO HBRR

WSPPD @ INF UFRGS

— Improvements with READ

— |s it because of the aggregations?

Contiguous 1D-strided
READ WRITE READ WRITE
Leaving clients 32k 32kB  32kB  32kB
Leavingl/Onodes 58k 58k 58ks 58ks
Arriving at servers 43k 44xs  50k8 49«8

— Aggregation is not the main factor here

— HBRR does not outperform FIFO

— READ requests arrive at a faster pace

— 26.09us vs. 50.92us (WRITE)

— Forwarding layer funnels the requests
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N TWINS: Cmdénatén% Serven flecess

At any given moment, the following two conditions hold true:
. anl/O node is focusing its accesses to only one data server

II.  different /O nodes are focusing on different servers

— Multiple requests queues, one per data server

— Dedicated time window for each data server

— Possible additional waiting times
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11 Performance Evaluation

A~ TWINS Read Requests
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11 Performance Evaluation

A~ TWINS Requests

SHARED FILE SCENARIO

— 1D strided small READ requests: 8ms window
—  50% over NO, 28% over FIFO
—  Process start their accesses on different servers
—  Behavior is kept throughout the execution

—  Scheduler has requests to all servers to perform a meaningful coordination
— Contiguous small READ requests: Tms window

—  44% over NO, 20% over FIFO

— No differences with WRITE requests
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11 Performance Evaluation

A~ IFER: Mulliple Hpplications

NO IOFSL === IOFSL - FIFO === IOFSL - HBRR == |IOFSL — TWINS (8ms)

— IFER micro benchmark b o ot

" o

— 2 applications

— 64 processes per application 7

— 1D strided access pattern 504

25-

Execution time of application A

45% 16%

NO FORWARDING FIFO/HBRR 0-
o@-eo 50 -40 -30 -20 -10 0 10 20 30 40 50 60

dt (seconds)

dt > 0: A starts first

o dt < 0: B starts first
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IV

, Conclusions
VA

— Existing schedulers for the I/O forwarding layer are partially effective

—  We proposed the TWINS scheduler to coordinate accesses

— Improvements of up to 28% on the shared file READ pattern over alternatives
—  Gains of up to 50% over not forwarding 1/0

— Improvements in the multi-application scenario

— Does not necessarily harm performance in other scenarios
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