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Benchmarking Methodology for Network Interconnect
Devices

RFC 2544
Benchmarking Methodology for Network Interconnect Devices
e RFC 1242

Benchmarking Terminology for Network Interconnection
Devices

Llenb: TecTupoBaHune ycTpoiicTs
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TecThbl

Throughput / MponyckHas cnocobHocTb
Latency / JlatentHocTb

Frame loss rate / YactoTa notepu kagpos
Back-to-back frames

System recovery / lNeperpyska

e 6 6 o6 o o

Reset / Mepesarpyska
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Throughput / MNponyckHas cnocobHocTs

4yto MakcumanbHoe KONMYECTBO KaApOB B CEKYHAY,
KOTOpOE MOXET nepeAaTh YCTPOWCTBO 6e3 owmnbok.

Tect CKOpOCTb BapbMpyeTcs MeTogoM bucekuuu.
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Latency / JlateHTHOCTb

def The time interval starting when the end of the first
bit of the input frame reaches the input port and
ending when the start of the first bit of the output
frame is seen on the output port.

TEeCT @ MOTOK C MAaKCMMaJIbHOW MPOMYCKHOV
cnocobHocTblo, 120 cekyHg,
@ MeTka cnyctsa 60 cekyHp
@ pesynbTaT — cpeaHee Bpems 3a 20 nnam bonee
TecToB
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Frame loss rate / Yactota notepun kagpos

yTo [lpouUEHT KagpoB, NONYYEHHbIX A5 NEPECHIIKY,
KOTOpble YCTPOWCTBO MPU NOCTOSHHOWM HArpyske He
CMOTJIO NepecnaTb NO NMPUYNHE HEXBATKMN PeCypCoB.

TECT @ HAYMHAETCS C MAaKCMMAasbHOW CKOpOCTY
@ CKOpOCTb cHUKaetcsi ¢ warom 10% vnn menee
@ Moka fBa TeCTa Mogpsi4 He npoiigyT 6e3 notepb
@ pesynbTaT B hopme rpachuka:
X — cKopoCTb
Y — npoueHT noTepb
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Back-to-back frames

yto KonunyecTtso KaapoB C MUHUMAJIbHbIM MEXKa4pOBbIM
NHTEPBaAOM.

TECT @ BUCeKLUs NO KONMYECTBY MaKETOB
@ pe3ynbTaT — cpegHee 3a b0 usmepennii
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System recovery / lNeperpyska

4TO BpeMﬂ BOCCTAHOBJIEHNA NOCNAE NEPErpy3kun.

TecT @ nepegaércs notok, 110% ot makcumanshoii MC
@ B MOMEHT BpeMeHU A CKOPOCTb CHUXKAETCS [0
50%
@ 3anucbiBaeTca MOMeHT B nocnegHeii notepu
Kagpa
@ pe3ynbTaT — cpeaHee 3HadeHne B — A
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Reset / lNepesarpy3ska

yTo Bpemsi BocTaHOBMEHWS NMOCae MPOrpaMMHOrO MK
annapaTHoro cbpoca.

TECT
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Intel ® MPI Benchmarks 4.0 Update 2

URL: https://software.intel.com/en-us/articles/
intel-mpi-benchmarks

Intel® MPI Benchmarks User Guide and Methodology
Description

Llens: Tectuposatne MP

KoMnoHeHTbI:

IMB-MPI1 MPI-1

IMB-EXT ogHocTopoHHue kommyHukauuu (MPI-2)
IMB-10 1/0 (MPI-2)

IMB-NBC non-blocking (MPI-3)

IMB-RMA remote memory access (MPI-3)


https://software.intel.com/en-us/articles/intel-mpi-benchmarks
https://software.intel.com/en-us/articles/intel-mpi-benchmarks

RFC 2544 Intel MPI Benchmarks befr
000000000 0®00000000000 [elele]e)

Control flow of Intel® MPI Benchmarks

For( all_selected_benchmarks )
For ( all_selected_process_numbers )}

Select MPl communicator My _COMM to run the benchmark,

For ( all_selected_transferfmessage)_sizes X)

Initialize message resp. /0 buffers

Other preparations

MY COMM '= MPI_COMM NULL
Yes No
Synchronize processes of MY COMM

Execute benchmark (transfer size = X )

WPI_Barripy (MPI_COMM_WORLD)

Output results
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000000000

MPI-1

o Knaccndpmkauyus:
e Single Transfer

e PingPong, PingPongSpecificSource
e PingPing, PingPingSpecificSource

e Parallel Transfer

Sendrecv
Exchange
Multi-PingPong
Multi-PingPing
Multi-Sendrecv
Multi-Exchange

o Collective

Tunel ganneix: MPlIBYTE, MPI_FLOAT

Intel MPI Benchmarks
0080000000000

BapbupytoTcst pasmepbl coobuyeHmii

N3mepsieTcs nponyckHasi cnocobHOCTb

PesynbTaT ycpenHsiercs

befr
0000
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PingPong, PingPongSpecificSource

PROCESS 1

MPI_Send

timL=;3t/2 w
At |

MPI_Recv{m

PROCESS 2

MPI_Recv

‘MPI_Send

befr
0000
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PingPing, PingPingSpecificSource

Intel MPI Benchmarks
0000800000000

PROCESS 1

PROCESS 2

MPI_ISEH d{request=R]

X bytes

MPI_ISE“d(r&queshR)

X Bytes

MPI_Recv /}I_Recv

MPI_Wait(r)

MPI_Wait(r)

befr
0000
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Sendrecv

Intel MPI Benchmarks
0000080000000

r

eriodicch

_—

PR.I-1

%t“‘* MPI. _X bytes MP_~

Spndrprv

PR.I

Sendrecv

A

X bytes

PR.I+1

MPI_

e

~= Sendrecv

0000
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Exchange

Intel MPI Benchmarks
0000008000000

PR.I1 PR.I PR.I+1
MPI_Isend MPI_Ilsend MPI_lsend
MPI_Isend MPI_Ilsend MPI_lsend
AT MPI_Recv MP|_Recv MPI_Recv
MPI_Recv MPI_Recv MPI_Recv
MPI_Waitall MPI_Waitall MPI_Waitall
Each carries X bytes

befr
0000
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Multiple mode benchmarks

Multi-PingPong
Multi-PingPing
Multi-Sendrecv

Multi-Exchange

«The definitions of the multiple mode benchmarks are analogous
to their standard mode counterparts in the single transfer class.»
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Collective Benchmarks

Bcast/multi-Bcast
Allgather/multi-Allgather
Allgatherv/multi-Allgatherv
Alltoall/multi-Alltoall
Alltoallv/multi-Alltoallv
Scatter/multi-Scatter
Scatterv/multi-Scatterv
Gather/multi-Gather
Gatherv/multi-Gatherv
Reduce/multi-Reduce

Reduce scatter/multi-Reduce scatter
Allreduce/multi-Allreduce

Barrier/multi-Barrier



e o EmEERE &
IMB-EXT(MPI-2)

Unidir_ Put
Unidir _ Get
Bidir _Put
Bidir _ Get
Accumulate
Window
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Unidir  Put Pattern

 PROCESS1 PROCESS2 |

Mfold MPI_Put
(disjoint)

X bytes
A t(M)

MPI_Win_fence MPI_Win_fence

-

t=tM = A t(M)/M
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IMB-NBC

beHumapku ans nsmepenuns ...
@ nepeceveHUs nepegad n BblHYUCAEHWT

o |bcast
lallgather
Iscatter

@ YNCTOro BPEMEHN KOMMYHUKaLii
Ibcast_pure

lallgather pure

Iscatter pure
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Measuring Pure Communication Time

Anroputm:
@ 3amepuTb HNCTOE BPEMSI KOMMYHUKALNIA.
@ HauaTb HEDNIOKMPYIOLLYIO KONIEKTUBHYIO OMEpaLuio.
@ Hauatb Bbiuncnenns (IMB_cpu_exploit).
Q@ MPI_Wait.
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HPC challenge benchmark

o URL: http://icl.cs.utk.edu/hpcc/faq/
@ HPCC coctonT u3 7 TecTos.

DA


http://icl.cs.utk.edu/hpcc/faq/
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HPC challenge benchmark

e URL: http://icl.cs.utk.edu/hpcc/faq/
@ HPCC coctonT n3 7 TecTos.

HPL floating point
STREAM memory bandwidth
RandomAccess rate of random updates of memory
PTRANS rate of transfer for larges arrays of data from
multiprocessor's memory
FFTE Fast Fourier Transform

DGEMM C:=aAB+ 8C

besr Latency/Bandwidth


http://icl.cs.utk.edu/hpcc/faq/
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HPC challenge benchmark

e URL: http://icl.cs.utk.edu/hpcc/faq/
@ HPCC coctonT u3 7 TecTos.

HPL floating point

STREAM memory bandwidth
RandomAccess rate of random updates of memory
PTRANS rate of transfer for larges arrays of data from
multiprocessor's memory
FFTE Fast Fourier Transform

DGEMM C:=aAB+ 8C

bes Latency/Bandwidth


http://icl.cs.utk.edu/hpcc/faq/

befr = logavg(

logavg ringpatterns(su"" L (ma

thd (maxrep (b(ringpat.,L,mthd,rep))))
21
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IosaVgrandompatterns(su'"L (maxp4(maxrep (b(randompat. L, mthd,rep)))))
21

«O» «F>»

it
v
a

DA



RFC 2544 Intel MPI Benchmarks befr
000000000 0000000000000 coceo

Pasmepbl coobuyeHnii

1B, 2B, 4B, ..., 2kB, 4kB,
4kB- a',4kB- %, ..., 4kB - &5

memory per processor
4KB - 3° = Lppay = yperp
128
@ MeTogpbl
e MPI_Sendrecv
o MPI_Alltoallv
o MPI_Irecv, MPI_Isend, MPI_Waitall
@ ring patterns

random patterns
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PesynbTat

Intel MPI Benchmarks
0000000000000

Latency and Bandwidth Results - Optimized Runs Only - 40 Systems - Generated on Wed Apr 29 04:40:18 2015
Latency Bandwidth
pste Kl Random | Natural Ping-Pong Latency Ping-Pong Bandwidth Random | Nat
Ring Ring  [Maximum | Mininum Maximum | Minimum | Average | Ring Ring
MAJPT/PS PC/TH/PR/CM[CS/ICAAISD usec usec usec usec cB/s GB/s GB/s GBfs GB/s
Cray XTS AMD Opteron 26z 1see0s 3 ess3s|  1ss9| 1609 900 053 e 153 e 004 004
Cray XT5 AMD Opteron 26cH: 223112 2 1nsse| 3109|1130 165 152 159 003 035
CrayInc. mregB Cray X1E 113GHz 28 1 248 1654| 1103 s19| %0 030 315
Cray Inc. Red Storm/XT3 AMD Opteron 24cH: 12060 1 25920 1458 210 198 202 006 015
Cray Inc. Red Storm/XT3 AMD Opteron 24GHz 12800 1 25600 1919 210 198 202 004 o006
Cray Inc. Red Storm/XT3 AMD Opteron 24cMz 12060 1 2se20|  ess|  1eat|  qa37 560 210 198 203 004 010
CrayInc. X1 CrayMsp 0sGHz w2 1 22| 2264| 1ms2| 1028 504 022 as0 8a1 044 260
CrayInc. X1 Cray MSP 08GHz 0 1 60| 218 2007 027 799 e P 101 343
CrayInc. X1 Cray MSP 08GHE 124 1 124| 2085 1m0 969|  an .10 500 850 080 212
CrayInc.X1 Cray MsP. 08GHz e 1 124| 2085|1808 a6a 811 010 500 850 080 412
CrayInc. X1 CrayE 1a3GHz 1008 1 1008 1466 058 640 1083 596 832 05 203
CrayInc. XT3 AMD Opteron 24cH:  s208 1 s208 115 15 115 020 os8
CrayInc. XT3 AMD Opteron 24cHz  s208 1 5208 115 s s 020 058
Cray Inc. XT3 AMD Opteron 24aHz 5208 1 sz08 115 115 115 020 065
Cray Inc. XT3 Dual-Care AMD Opteran 26GHz 10404 1 10408 1614 850 535 115 1as| s 008 020
Cray, Inc. XTS AMD Opteron 26GH: 98304 3 32768 1540 851 0a7 166 154 161 006 005

cooe
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