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A study on comparison and analysis of
interconnect network communication performance
between computing nodes in GPU cluster system
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2. NCCL (NVIDIA Collective Communication Library)

NCCL NVIDIAAL A Algst= HE GPU 2
HE == A SA gholE ol GPUZH
PCle, NVLink, SJHAYER AZ =] Q= ol
A B E e LatencyES AlFsh7] 9% A
stel A9 $4 dE AF2]. NCCL2 19

13} o] ThFd [ A G5 AT Ak

%
OHﬂ
>,

gpu' gpu0 gpul

gpu0

gpu2 gpu3

AllReduce

gpu0 gpul gpu0 gpul

gpu2 gpu3

Broadcast




T3 neelSend/Recv

=
?\S:I_'T‘a

(¥ 1) NCCL #& &4

o]-&3lo] AllToAllx}

7Z-& Point-to-point(°] 3} P2P) 541 %

& tH2l. NVIDIAAME NCCL 3409 71829l

gpu0 gpu0 gpul
(O]
O
-}
g gpu2 gpu2 gpu3
(a'd
gpu0 gpul
o — IIII
e
e
©
U] gpu2 gpu3 gpu2 gpu3
<_E
[
[
—
gput
2 :
+
9 3
(s} 5
O gpu2 gpu3 gpu3
o} +
O +
(D) +
(a'd +

S =A% 4 9= Wxvla ZEE GitHub Aol E
oA A3k ATH3] £ w=ielA e

A REE

AllReduce, AlIToAll 5ol that Aats F4

29

3. & QEFHYE HER 3 EEZX|

e 19 29 o] dE A Y E(Infiniband,
s IB) UIE$IZ7} Fat-tree EZEZAZ G4 ¥ o
FHAFEH AE Wxva A A" o

AT 20149

2 As 7=E e
JE ~EgA7 FAE o] vk FHe

2 7450

= o= 84

At

Zo] gdgstr]el EDR

o)
=]

-
o]
A%, 3

AAER A==

ot} QI AUNES AL F
EDR(100Ghps), HDR(200Ghps)Z -4 =] 9}
2 A (Y 29 FEA JA)oE a1k

Tdo] 7bs
/\4 =
NCCL #lx

Ao A 48 3kal AllGater,

ettt

o]

e A
NES K]

DR(56Gbps),

9)¢} HDR =9 (29 2¢ %224 o) F2
AAw o] ). Fat-tree EZEA 9 Acky} &k}
ole = 2tolo® IB AlolEo] dAAH o, A
A== ol GPU7I=S IB ¥E9] AZ H[ &2 of
Bt 19 2ok

e || D @B,
=] [ W]
=, " =_-nm :
& (=) -
EE &
[ ]
(¥ 2) & JHAYE JEHa FAHE

<% 1> GPU x==4%d GPUIB H| &

T GPU < | IBXES | GPUIB
A100 8GPU 43 8 4 2:1
V100 8GPU &% 8 2 4:1
V100 4GPU %% 4 1 4:1
V100 2GPU &% 2 1 211

B =FodAEs Al00 8GPUE F&3 =g o
0}04 NCCL #Wlx|ul=z m=e] 5o BAs)

4, & AHIFYE HERT 84 Ms vlm 24

2 =EoAE IBE o83 GPU &4 Aol 4
S A4S 98l 974 GPURl AH Bl shsdl
A 5+ GPUDirect RDMA 71%5< @43}, v

A3 A7IM A W3S 2289 0H4]. NVIDIA
A HDR 8XEE HAIg DGX Al00]A EHl~ESH
gl—q.f—; ERe] ;<1 LE/\]_V,]. PQPE/\]Q] 73_?_ ;Hoﬂio]
27y 192GB/s, 24GB/sZ A= AvH5]. 23 33
#Zo] GPUDirect RDMA 7]%5°] &A3 Hod=
4%, 2709 w==olA 16709 GPU %+l AllGather,
AllReduce B4 H2EE F33 49 doZo
9GB/s 7HA] FAE AT B =R AFES ==
HDR 4¥EE AH&32 2, NVIDIAdA T#
HE |

P

4 A

A4 g F(192GB/s)e] ARt =9 A 5o
As &9 o AT AllToAlle] 79+

Flo]l= 2 NVIDIAo| A #x3k P2PE4 dY=
(24GB/s)ell <43k 20GB/s7HA A=Ak H A
A Aes e Ax"EEs A fdAe

Fat-tree EZZA¢ GPUIBY H&<S Non-
blocking(1:1) .2 A jokstE=d], o= QIE|AYE



AllGather (2node, w/ GPUDirect)
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