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LightCC: #%=UiII&ESS, 23F Horovod & pytorch DDP B9 fzUillgRhniE
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Tencent Tensorflow 1.15: EF Tensorflow 1.15REMALAIIZGIES (LATEIR TTF) , SRS

HEES TEERIRHINESIZ.

AngelPTM
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TCCL (Tencent Collective Communication Library ) 2—F 3l = 2kME A0S IEEEE FIINE
BEE. EEMRERKITERMSEELE, H Al KIEER)IGRHESHNMEEEEE, RITESMNESERE
RANSEENEREEHEED . TCCL EFHIER NCCL KBTI Bifilk, T2£3FES NCCL HIhseSERAGZ.
TCCL BaizisEEFiEasE:

WRIANEREMN, &IF bonding IREAIIERERR

£ Hash i&H ( Global Hash Routing ) , &9, #RifiE,

EHFEMERERE, RIMERESRT.
HARP

EEREEEREARNERE, MEHEEM 10Gbps 1812 100Gbps EEES, EHIEROAENEFER . BEHIIE
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ERYRLIRMERE .

LightCC

LightCC M X S HmNH RANBERIEHT T REEFIAMK, T23F,S Horovod 5k#F pytorch DDP API, %
FlSSHEEA . EEGENMAEDINT:
2D AllReduce ZHFIRIBEERE.
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TensorFlow 2iFEZEIMEPNBRIZHFRIER 22—, BERSWSBIFET, R Tensorflow BHYFE
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B BEBUEEAHERR, ZIFAMRE GPU B, EFEEAENRR, WEEBTERE GPU Iz,
IRMERAIBER CentOS 8.0, CentOS 7.8. Ubuntu 20.04. Ubuntu 18.04. TencentOS 3.1.
TencentOS 2.4,

HEERAHRE, WFaEEAEMRE GPU BR), EHNSERRBINETRIIMRAIRE . NTFEFRR:
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EEETEEGPUER

GPUIEZHRESF 450.102.04
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nvidia—-smi

EERLEREERN GPU KRE:
O B, & GPU EmiEEmMI.

O &, i&2M NVIDIA Driver Installation Quickstart Guide #{3%&%,
AcE HARP 27iI&AE

1. 21 & HARP 5%4zlill4RE , BEMEIHR,
2. EERMRE, PTUATGRSHTIOE, SREXHFE, WRFCEREMD.

ls /usr/local/tfabric/tools/config/ztcp*.conf

%% docker fl nvidia docker

1. iiTLA &<, &3 docker,

curl -s -L http://mirrors.tencent.com/install/GPU/taco/get—-docker.sh |

sudo bash

BREFEEL ZHBLRE, BRASRNTES, B Docker EFXHS Install Docker Engine #17%
o
AL CentOS Hffl, LIRANIE, EREIZERINTERRR:
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https://cloud.tencent.com/document/product/1573/74099
https://docs.docker.com/engine/install/
https://docs.nvidia.com/datacenter/tesla/tesla-installation-notes/index.html
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+ sh -c "yum install -y -q docker-ce-rootless-extras’
Package docker-ce-rootless-extras-20.10.16-3.e17.x86 64 already installed and latest version

To run Docker as a non-privileged user, consider setting up the
Docker daemon in rootless mode for your user:

dockerd-rootless-setuptool.sh install

Visit https://docs.docker.com/go/rootless/ to learn about rootless mode.

To run the Docker daemon as a fully privileged service, but granting non-root
users access, refer to https://docs.docker.com/go/daemon-access/

WARNING: Access to the remote API on a privileged Docker daemon is equivalent
to root access on the host. Refer to the 'Docker daemon attack surface'
documentation for details: https://docs.docker.com/go/attack-surface/

. MTLATSS, &% nvidia—docker2,

curl -s -L http://mirrors.tencent.com/install/GPU/taco/get-nvidia-
docker2.sh | sudo bash

HRTHEDIZGSRE, BE 0 NVIDIA BB XH Installation Guide & mdash

HITRE

AL CentOS Affl, RiRAINE, EREERINTERRR:

Running transaction

Installing : libnvidia-container1-1.9.0-1.x86_64
Installing : libnvidia-container-tools-1.9.0-1.x86_64
Installing : nvidia-container-toolkit-1.9.0-1.x86_64
Installing : nvidia-docker2-2.10.0-1.noarch

Verifying : libnvidia-container-tools-1.9.0-1.x86 64
Verifying : nvidia-container-toolkit-1.9.0-1.x86 64
Verifying : nvidia-docker2-2.10.0-1.noarch

Verifying : libnvidia-containerl-1.9.0-1.x86_64

Installed:
nvidia-docker2.noarch 0:2.10.0-1

Dependency Installed:
libnvidia-container-tools.x86 64 0:1.9.0-1 libnvidia-containerl.x86 64 0:1.9.0-1 nvidia-container-toolkit.x86 64 0:1.9.0-1

Complete!

TF# docker i
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https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/install-guide.html
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miTlATa<€, T docker i#&.

docker pull ccr.ccs.tencentyun.com/gcloud/taco-train:torchll11-cull3-cvm-

0.4.3

ZRIGE SRS RT:
» OS: Ubuntu 20.04.4 LTS

python: 3.8.10
cuda toolkits: V11.3.109
cudnn library: 8.2.0

nccl library: 2.9.9

tencent-lightcc : 3.1.1
HARRP library: v1.3
o torch: 1.11.0+cu113

Hep:
o LightCC 2B =RHMET Horovod iREEHIRAHBEAY, TE£FS Horovod API, FFE{FE
$5i&kt.

o HARP ZENZRMMARSIIHE, BHOFRS VPC METHSHmRNIIGINBERER. MiSENERIR
#, E%5 NCCL MinitIEPSEmNE, FEE(EILSIEE.

o torch REBIRA1.11.0hR7A

IB5) docker &%
T THS, B docker 81K,

docker run —-it --rm --gpus all —--privileged —--net=host -v /sys:/sys -v

/dev/hugepages:/dev/hugepages -v
/usr/local/tfabric/tools:/usr/local/tfabric/tools

ccr.ccs.tencentyun.com/gcloud/taco-train:torchlill-cull3-cvm-0.4.3

O FX
/dev/hugepages Fl /usr/local/tfabric/tools BET HARP ETAAEENXRAFEMEEX
%,

2%Rill% benchmark iz
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docker B{EHHAINE /mnt/tensorflow_synthetic_benchmark.py 3B horovod
example .

BF
mITUA TS, #TUid.

/usr/local/openmpi/bin/mpirun —np 1 —--allow-run—-as-root -bind-to

none -map-by slot —-x NCCL_DEBUG=INFO -x NCCL_SOCKET_IFNAME=ethO -
X LD_LIBRARY_PATH -x PATH -mca btl_tcp_if_ include eth0 python3
/mnt /pytorch_synthetic_benchmark.py —--model=vggl6 ——-batch-

size=128

TE7 GN10Xp/V1008IE -+ benchmark ££:

Model: vggl6

Batch size: 128

Number of GPUs: 1

Running warmup...

Running benchmark. ..

Iter #0: 253.0 1img/sec per GPU
Iter #1: 252.1 img/sec per GPU
Tter #2: 252.7 img/sec per GPU
Iter #3: 251.2 img/sec per GPU
ITter #4: 251.7 img/sec per GPU
Iter #5: 251.1 img/sec per GPU
Iter #6: 251.1 img/sec per GPU
Iter #7: 250.9 img/sec per GPU
Iter #8: 250.3 img/sec per GPU
Iter #9: 250.8 img/sec per GPU
Img/sec per GPU: 251.5 +-1.6
Total img/sec on 1 GPU(s): 251.5 +-1.6

BMSF
mITUA TS, #TUi.

/usr/local/openmpi/bin/mpirun —-np 8 ——allow-run—-as—-root —-bind-to

none -map-by slot —-x NCCL_DEBUG=INFO -x NCCL_SOCKET_IFNAME=ethO -

X LD_LIBRARY_PATH -x PATH -mca btl_tcp_if_include eth0 python3

IRIFRE: BR=IE (16F) BREEAR F12 M7


https://github.com/horovod/horovod/blob/master/examples/pytorch/pytorch_synthetic_benchmark.py
https://github.com/horovod/horovod/blob/master/examples/pytorch/pytorch_synthetic_benchmark.py
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/mnt /pytorch_synthetic_benchmark.py —-model=vggl6 ——-batch-

size=128

GPU =iRS=H

TE7 GN10Xp/V10089E418F benchmark £&5%:

Model: vgglb

Batch size: 128

Number of GPUs: 8

Running warmup. ..

Running benchmark. ..

Iter #0: 248.0 img/sec per
Iter #1: 248.0 img/sec per
Iter #2: 247.3 img/sec per
Iter #3: 247.3 img/sec per
Iter #4: 247.5 img/sec per
Iter #5: 247.0 img/sec per
Iter #6: 246.9 img/sec per
Iter #7: 246.7 img/sec per
Iter #8: 246.9 img/sec per
Iter #9: 246.3 img/sec per
Img/sec per GPU: 247.2 +-1.
Total img/sec on 8 GPU(s):

WoOo-JOooULhwwo o

E2E 2 S

1. 20 WELH - B docker Ei& £B, WEERESSIIENE.

2. BEBEZ AR5 docker [@EEZREILE, #1552 &S SSH £%i5id
3. MITUT®&<, (#R TACO Train i T2HIIZINE,

/usr/local/openmpi/bin/mpirun -np 16 -H gpul:8,gpu2:8 ——allow-

8
run-as-root -bind-to none -map-by slot -x NCCL_ALGO=RING -x
NCCL_DEBUG=INFO —-x NCCL_SOCKET_IFNAME=eth(0 -x
HOROVOD_MPI_THREADS_DISABLE=1 -x HOROVOD_FUSION_THRESHOLD=0 -x
HOROVOD_CYCLE_TIME=0 -x LIGHT_INTRA_SIZE=8 -x
LIGHT_2D_ALLREDUCE=1 -x LIGHT_TOPK_ALLREDUCE=1 -x
LIGHT_TOPK_THRESHOLD=2097152 -x LD_LIBRARY_PATH -x PATH -mca

btl_tcp_if_include eth0 python3

/mnt /pytorch_synthetic_benchmark.py —--model=vgglé6 —-batch-

size=128

TEJ GN10Xp/V100892#116+ benchmark Z5£:
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https://cloud.tencent.com/document/product/1573/74980#Step1
https://cloud.tencent.com/document/product/1573/74980#Step5
https://cloud.tencent.com/document/product/1573/74100
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Running benchmark...

Iter #0: 222.9 img/sec per GPU
Iter #1: 225.2 img/sec per GPU
Iter #2: 222.9 img/sec per GPU
Iter #3: 225.3 img/sec per GPU
Iter #4: 221.7 img/sec per GPU
Iter #5: 219.5 img/sec per GPU
img/sec per GPU
img/sec per GPU
img/sec per GPU
img/sec per GPU

Iter #6: 224.
Iter #7: 221.
Tter #8: 221.
Iter #9: 221.
Img/sec per GPU: 222.6 +-3.5

Total img/sec on 16 GPU(s): 3562.2 +-55.9

sl WWwMN O

LightCC BFIRZE SR T =

FALE BAE

EISHT_ZD_ALLREDU 0 =5EM 2D-Allreduce Hix
LIGHT_INTRA_SIZE 8 2D-Allreduce AR GPU #
LIGHT_HIERARCHIC 107374 2D-Allreduce ME{E, BluRFTW, INFFF
AL_THRESHOLD 1824  ZEMERVEIEAER 2D-Allreduce
LIGHT_TOPK_ALLRE J— N

oee 0 REHR TOPK EAEE
LIGHT_TOPK_RATIO 0.01 A TOPK [E4aILLHI
LIGHT_TOPK_THRES 104857 TOPK [E4R9iE(E, BRIRFT, KFEFFXH
HOLD 6 [BRISIEA (5 TOPK RIS
LIGHT_TOPK_FP16 0 [E4EE(SRY value 284 FP16

4. 1{7LATa<, Xif TACO LightCC hRiEi#Tilliz .

# EBIMRTE, [FRHorovodi##fTS#lallreduce
/usr/local/openmpi/bin/mpirun -np 16 —-H gpul:8,gpu2:8 ——allow—

run—-as—-root -bind-to none -map-by slot —-x NCCL_ALGO=R
NCCL_DEBUG=INFO -x NCCL_SOCKET_IFNAME=ethO -x LD_LIB

x PATH -mca btl_tcp_if_include ethO0 python3

/mnt /pytorch_synthetic_benchmark.py --model=vggl6 —--batch-

size=128

TE7 GN10Xp/V100892#116-, X LightCC 58I benchmark £55R:
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Model: vgglé6
Batch size: 128
Number of GPUs: 16

Running warmup...

Running benchmark. ..
Iter #0: 103.
Iter #1: 103.
Iter #2: 103.

img/sec per GPU
img/sec per GPU
img/sec per GPU
img/sec per GPU
img/sec per GPU
img/sec per GPU
img/sec per GPU
Iter #7: 103.2 img/sec per GPU
Iter #8: 103.4 img/sec per GPU
Iter #9: 95.8 img/sec per GPU
Img/sec per GPU: 102.8 +-4.6
Total img/sec on 16 GPU(s): 1644.1 +-73.5

5. ITLATa<, BAFXRA LightCC 1 HARP hliE# {7l -

Iter #3: 103.
Iter #4: 103.
Iter #5: 103.
Iter #6: 104.

.hfﬂ SN E B

# BrrrrIiERE renameAbak . libnecl-net . soBfA]XAHARPHN

1B, /usr/local/openmpi/bin/mpirun -np 2 -H gpul:1,gpu2:1 —-
allow-run-as-root -bind-to none -map-by slot mv
/usr/1lib/x86_64-1inux—gnu/libnccl-net.so /usr/lib/x86_64-1linux—
gnu/bak.libnccl-net.so# {EMHETE, [FMAHorovodi#fTEZBHlAal1reduce
/usr/local/openmpi/bin/mpirun -np 16 -H gpul:8,gpu2:8 ——allow-—
run-as-root -bind-to none -map-by slot -x NCCL_ALGO=
NCCL_DEBUG=INFO —-x NCCL_SOCKET_IFNAME=ethO -x LD_LIBRARY_P

x PATH -mca btl_tcp_if_include eth0 python3

/mnt /pytorch_synthetic_benchmark.py —--model=vgglé6 —-batch-

size=128

TEJ GN10Xp/V100892#116-+, RATXiA LightCC #1 HARP [E#9 benchmark £&8:
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Model: vggl6

Batch size:
Number of GPUs: 16
Running warmup...
Running benchmark...

Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter

#0:
#1:
#2:
#3:
#4 .
#5:
#6:
#7:
#8:
#9:

52.
51.
51.
53.
54,
54.
53.
54,
52.
52.

Img/sec per

Miks=nERE HARP IiEsehH, RE
73 libnccl-net.so B,

B

ASGUWH BRI T

128

img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
GPU: 53.0

MNOFROOKJO &~ Q0

per
per
per
per
per
per
per
per
per
per

GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU

+-1.9
Total img/sec on 16 GPU(s):

2F: GN10Xp (V100 * 8) + 25G VPC

S=aog

847.8 +-30.1

EiLRBHNEELER bak.libnccl-net.so EFHTE

&8s ccr.ccs.tencentyun.com/qcloud/taco-train:torch111-cu113-cvm-0.4.1
MEIER: VGG16Batch: 128
#4E: synthetic data

ma

GN10Xp
V100

WA :

GP
U+

Horovod+TCP

426

I(E;Ejrl; /se A
9 L

c)

251 -

1977 98%

847 21%
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Horovod+HARP

H2b

I(E;Ejrl; /se A
g LY

c)

251 -

1977 98%

1644 40%

GPU =IRS%
LightCC+HARP
H2b
I(E;Ejrl; [se I
9 L
c)
251 -
1977 98%
3562 88%
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FF GN10Xp, HEFESE, EH TACO £HNIZGNERAEZE, 16--V10089ZHENNELL N3 %IRH
F197% (AFHEMBEENINESERS, RERERERANZ=EER) .

LightCC #1 HARP REZHAHNIEIShABINERR, B8RFSHTF NVLiInk NESEHREE, —
BAREEIMIIER LR LR S HIZEENELL

Lix benchmark HIABELIZ#R Y VGG16 Z/MIEMEER! . ModelName &R Keras
Applications

Liz docker BI&{XAF demo, EZEFHEAHEIDENIE, 5iRH OS/python/CUDA/torch IRAME
2, HERBN=ERRHEISERAR TACO INiEAH .
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https://pytorch.org/vision/stable/models.html
https://pytorch.org/vision/stable/models.html

