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[ ARARASEA ]
©2013-2025 EiN=IRINFAE

At (SFRENE. #8iE. BRENE) RENEENABAZNE (ItR) BRIEABEPRMAE, REBAZBSXBHPEITY, ET
ERFELMETRAES . B2, EA. PR, EBEFANESBABIAE . RTHENMBNZZFNAEE, BAZBKEREIEREE
RiEEEE.

[ AtRAsER

O BARE

REHECENZRSHEXMOEIRIABARITE (1t5) AREFEQRAREXKAEME .. AXESROE=FEENOEIR, KEBRAAR
B, REBNZREXNFAABETY, (FHOEFFSLMETAAMRERBIRETER. S5, 221, &8, PRITH, ENISHERETER
TRAXNFIAGTRAIRIE, BRBKERIEREEREZERIE.

[ BRS57ER )

AXEEERENBENZ LIRS M. RSHLRIAGEXEER, SBI™R. RSOASTERHEMER.
CAAEMEBNE~m. RSME. RSNEFNHAESEBNZZEANBLERNE, RIENGSEHE, B, BREXNAHEATFM
{EIBRRER R TR RIETARILE -

[ BXEFA )
ENBHFHEREMEAHNENWTE DRSS, RENIRAERES, (FHTTREEKR 4009100100595716.
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TACO Train #i&

{#M TACO Train SPE D HVERF
KIERITRI) | F R fESERE
#£ CVM LE3E TensorFlow S37hzUilllEREEEE
EELERSHE LT TensorFlow S#zUillERER
HEESERS SR LEE PyTorch SmRiISREERY

AHEEEER
TCCL {ERiEA
fitE HARP 3 fRillERIFE
EREREE SSH &&ihid
BEREMAPS RDMA Ezh
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TACO Train Al JliZhniEs | &8
TACO Train #HiR

BRER

EJLEFIEE Al RRSHREERIIGEENE ISR, APMERERRZNEREEZIEK, 219 GPU NENMEFRREXTEREX
BoUEAR, FERRNSKHSNSFIIGERPEDE . BNSRIISFROSHESER NVIDIA NVLINK R, BEXEILEREGES
BIZtEd BLL, (ESHSRIIGEITERBSIZEANMEERRER . MR BiRETEERBEAR Infiniband 5k RoCE, S{ESHE
EREXEREF, ERAEXEEN. NIESEEERENSHETRASHARRGNGEEE, SHIAPXENER.

TACO Train &7t

BRI AEE LMD HBIGINERAR, FINSHBERE. SREE. HERS. EREEF, TACO Train tB5IN T SLIAINNES;
Ko FERY, TACO Train i T HEX ARSI HARP, BXEREEMEFIETRSHMESBEEE

TACO Train 2EI=FMIHEEAET |aaS FiRELE Al JIZNESIE, HAPRUFEEAN AlIZEEM. TACO Train EF i
MAREREER Al US55, RUBRELHNEES. SHRRBRINFERSSEROML, B—ESESHINFEMESE,

RE GPT T5 OPT SD
HEZR

N O |
paZE - X
LS HARP FBFP7ZRRILE TN TCCL =4 ERniERE
B itE e 4%

B# TACO Train {2t 74N ZrnNiEA ¢ :
AngelPTM: XiEBIFIZHESR, 285 GPT/T5/BERT FA&REL,

TCCL: $#XBN=Z2MESaNS e EFIMEEERE, 7 Al KIEER)IGRHESURREEEIERE.
HARP: BAFPSREINEE, NESBERNSHENSHIBERE,
LightCC: fa#=tillZhESE, 35 Horovod, Ray ##& pytorch DDP B3 fUillZRhniE.

AngelPTM

AngelPTM 2&7F DeepSpeed 1 Megatron FEEHRIFEZRIKIERIIIZGIELE, 215 NLP/ S5 /AIGC E2EMEHES . BFK
EEPWSEHIEEX, MEGFEERRE T, AngelPTM ISLAEDRFIIERAGEREIGXIER, FEHXEGER APl , il
SHIEEN ,

IRIFRE: BR=IE (16F) BREEAR 584 H48m
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ZeRO Cache fl§: EF ZeRO FEIEREFEA_RZHE offload S . HE. HABIKEE CPU W7F (25 SSD FAE=H
#i#) . ZeRO-Cache ATRALAAAFENEFHTERRENERT, SINTEFREFESG—FiEUA, SEESEN LRBNGE
BFINE+EFERH . AMESRRSAMEI TSN, & GPU itEREE{TEIE 10 1 NCCL &(E, ERRMERKESELFarR
5, BAHEAZNRSZNENL, ZeRO-Cache ¥ GPU £7F. CPU REA—IATEIE, &l T RIOEMHINEER2, B T RAEMHE
REEE, 1ENTREFENFIRE, RAT ZTERFEETREE.

B&bifkFFT: 3D FHiT= Megatron BIEIAEESN, {EE Megatron BIFKFHTREZ block %5l ( Transformer Layer) , BE
EREETRERATIETE stage I3 LARIR stage @R#FHIE; BRKHTILUGE op &5, BB profile op 1488, BmEE
GEBENI D B RERITRKFFTINEG.

EIERE MoE Af: ETFHRINEAA AlltoAll BIEINEERIT, RUSHEEHET, IFIHHEBERKESERYE.

TCCL

TCCL ( Tencent Collective Communication Library ) —3 3 =2MERENSHEEFINEEEE . EEMERKIE
ERKMBIEELE, J Al KIERIGREESHMNEESEE, FAINEEMNEHERERNSBENEEEEHED, TCCL EFFEREN
NCCL KT Bk, T2£3kE NCCL HINgESERAE. TCCL BaizisEEFHaiE:

WRIAMSREMNL, &iF bonding IREHIEEERIR

2 Hash #&H ( Global Hash Routing ) , fa#iaEs, Beip=E,
RINEINERERE, RIMLREERT.

HARP

REEMEREEEANER, MEHRM 10Gbps 1413 100Gbps EEES, HHIBEROAENEFEH. (BB iISZiEEBIIPIZMENINE
FEEECENHE, FEFRERIFEFASENSZIZSE. MERIZIOE, Bz 7 BRPSMENNE HARP, aJLALL Plug-in B9
FREREI NCCL th, TEE@MIEHE, ME= EDHIIEMERE, £ VPC IIFKIET, HEEUERNRZIDNEE, HARP I=2ETLATH
geN:
THSEIRANEFESEN, HARP hilEREISER buffer L85, ERANEIREE HARP MUELGIBEHEMN-FEIZHITIE, EiR
Pz RFEI R G A CPU KBRS IR RTEEIUEIE,
TS LBIIRE, BINATLAES 1 CPU core LAIZEISEMRELHIIEMLEIRSE, S LFIEEEIRES, (RIEMHaEEHEE
Ko
HIBRFmEHNRIT, HARP Y RREMRIEMSE session BIEIEIEEIEZ session B9 CPU core L, {ERSFERIMMNESERILL
B, FYTREPREEEIIAE, BEET CPU B Cache Miss =, XIEiEHMSESEIRIIGIRIERE

LightCC

LightCC M#t XA HX A RIBERIZEHTT T RETHNNL, T2ES Horovod , Ray & pytorch DDP API, SZiFlSSHEEN .
FERFENMAEEDNT:
2D AllReduce S FIABEETS

ERRIEERESEN.
TOPK/FP16 EZEE(S, FHREEE, =SENHER,
HHEEMEEENS RS HUMES, EREENT RIEHTREN.

TTF

TensorFlow RREZIMEPMARIZHFRIERZ—, BERSUSZSIGET, 7R Tensorflow EEFERIRE . 7 MEREFRL
EZrhiBZIRNIEE, Tencent Tensorflow ( LATEHR TTF) 12 TEATFEED:
1EELRIARYESS Embedding, S4RIRENIS Embedding BEIRAPEARASESIMIGAISMET, SRMARERSE, HEERN
7%, B2 Hash 1438, RRMRBERE TF 89 APLRITRE.

EAREEREHNEN HIBINT REEERRE, 1R loss RSEMESBENEEEZENG, BRBERE,
HIMFEWSSIARAI XLA, Grappler BEffift, MARBEERRIFERFRTRRENITE,

IRIRERE: BR=ITE (1bF) BRSEAE 555 48|
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FHE TF MRAFRBIREI Ampere GPU B93Z#F, (BEEEIRSHPITERER TF 1,159, TTF #HINT X CUDA 118932
£, ILAPELMER A100RE TR
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{5 TACO Train &PE S mzUEEEf
KRBT S B (E SRS
RIEEHAE: 2024-11-25 15:16:52

BRER

Rif ChatGPT ZEEEXNESIEMEEN . XAEREED .. MFRHFESITEHINE TEXRI, ET7TH—EHATEERE.
ChatGPT, GPT3, LAl GPT3.5 #2&F Transformer RiaiEEmak, MHRLIMESGEESNERSSNIEMTIASEIESIER
BUiZILEENINRIAEE, HFKEBR A TIERMENEE . ERILESRSEATYERR, KRG T7TETHZIE EIIKER, NTEFRR.

L ]
% 4 Switch Transformer .
» (1.6T) GLaM
T — (121 .- .
tt HunYuan-1T
- (1M
Lt PalLM
* (5408)
..t ' Pangu ERNIE-3
100B — et GPT-3 (200B) (260B)
(175B)
R ]
e...” TNLG T.s
_Megatron  (17B) (11B)
— - N (8B)
.+"(15B)
BERT-L
™M =1 (340m) .
2019 2020 2021 2022 Higs

IEJLEE NLP F)lI SRS R R, BREEMIRERERT HIZRSHMIE, BIfkil, 2018 &£ BERT ERRASHE73.412,
2019 £ GPT-2 BHZRSHMER , 2020 F£AMIITIZHEMES T5 #1 T-NLG, LIRTFZSHMERN GPT-3, &£ 2021 £,
Google &Y SwitchTransformer, BIRISIERIMERAZERZ. AMGPUEHREIEEMLIFRE Transformer IEBHIEE EHY
BK, IEMFEH, ERSHSIEK TS, (B GPU NEFUSKTAE.

HIS: Tesla P100 ﬂ%: Tesla V100 BE: TitanV RS : Titan RTX fiE= Ampere A100 fiE= Hopper H100
E77: 16GB 87F: 32GB B7: 12GB E#: 24GB B7F: 40/80GB B7%: 80GB
2016.4 2017.5 2017.12 2018.11 2020.6 2022.3

BRI, DIZERAMERIIGFNSHIMACSIREESE 1.7TB L LNFESE, EVEE 425 3k A100-40G, XEFBIFEIIEFZE
R R EREFTEIIEE . EXHNEET, XERIISTZIRTEENEH, EZRTFEANEHEER.

WA KRR IZREIRR R B REERIEFHERE DeepSpeed F1EFHiXA Megatron—-LM. DeepSpeed 5IA ZeRO ( Zero
Redundancy Optimizer ) fiftgg, SERSH. BE. AERKSEEIEIFENISGEL, BEAERWEFHENEK;
Megatron—-LM EF3DH1T (KEFH1T. MKkFHT. SUEHT) SERSHHGTD, REAEREGREFSEFERTHIIIZERR.

ERAEtEEIEESHAERTINGLS, BT URNMIBATISRIRIGEEIIGAER, KiRNEFITFEX DeepSpeed
Megatron—LM i#17 T iREEHILL, HEHTAngelPTM JIIEHESR, 2022 F 4 BBRAEBATRT ( HunYuan—1T ) AIKIEEERE
F AngelPTM ESEIITTR . £EFRIEAERAINAESE, RITREIGHEBAEZENR AngelPTM BB A KAAB=AF, i
SEAILY.

IRIRERE: BR=ITE (1bF) BRSEAE 887 $£48m


https://openai.com/blog/chatgpt
https://mp.weixin.qq.com/s?__biz=MzA5NzU3MDczNA==&mid=2247486853&idx=1&sn=9268619210f8e048431daac0ea188555&chksm=909f9744a7e81e529c229e9f84218d0f2ddd756e1995ea0836af2166da50b44ffe636e241e5c&mpshare=1&scene=1&srcid=0421fP70y8D4OvhhhJVv5KLL&sharer_sharetime=1650523419454&sharer_shareid=f6391d13acbf5a63bb93f3f1fc8e7c7f&version=4.0.3.6007&platform=win#rd
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AngelPTMi&7t

AngelPTM BF ZERORES, SIERNSH. BE. AURRSUMERHTHAXINSEMBEGPU, HHRZeRO-CachetlERIERTF
{ER—RiFfEoffloadS¥. BE. MUBRTEICPURE, RIEZIHESSDIFNE=HKFE. ZeRO-Cache AT RXILRMILIIFIA
AFNEFHTEERSNES, SINTEFRFR—FHEIA, BEHISEN LAHRE SHIRF+EEEH. ARESSRSSLEE
7, #GPUtERIRRLETEIRIOMNCCLIES, ERSIETKENERFEANGE, RAMEABINRANEIL. ZeRO-Cachel$
GPUER. CPUREAR—IAERE, BT RREFENAEERR, BT AFFIRE,

i pg

AUGESHRETENZS T EEHITACO AngelPTMIISMESS, EBREXERIGFE, BTAngelPTMABEXEES

MR tEREITEECH

T9sEsfl, Hepsefl, FERRERESEIUTERIER, HREEBESR BEWER AR BEEF.
o 3EH: iEE GPU E HCCPNV4h,

o Eff: EVEERAHEHR, AHFEGYIERE RDMA M-RIKE, BXIFHmEE GPU Kz,
O BEZESEER CentOS 7.6. Ubuntu 18.04 & Tencent0S 2.4 (TK4) »
O EHIRERARERER, NWiEaik “EAEIREGPURR” , HSERABIERENMRAIER . INTFEFFR:

BB DFHR BEXER HEHMR BiEHH
1 w5 13
TencentOS CentOS Ubuntu
644 -~ A
GPUIRzNARAR 470.82.01 CUDARRA 11.4.3 cUDNNhRZS 8.2.4

EEEEEENER, UEEH52:% RDMA R-EIR:NH GPU I3, Bl BRI AREASERSS.
¥ dockerfINVIDIA docker

1. 2F FERIREERHRAEZR Linux L6, BERELH.
2. T T&<, & docker,

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

ERXEBELZGSRE, BRASXMITHES,

3. T TF&<, &% nvidia—docker2,

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

HEXTZTEIZHIREK, BERBXTHES, HEE NVIDIA ESXH Installation Guide & mdash #17&%.

BalAngelPTMiETHE

IRIRERE: BR=ITE (1bF) BRSEAE 558 48|


https://mp.weixin.qq.com/s/EgJgtMIGAnSdqUOaWtxz5Q
https://cloud.tencent.com/document/product/213/4855
https://cloud.tencent.com/document/product/1573/74090
https://cloud.tencent.com/document/product/213/5436
https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/install-guide.html
https://cloud.tencent.com/document/product/1646/81562#HCCPNV4h
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#!/bin/bash

run \

—itd \

—-—gpus all \

--privileged --cap-add=IPC_LOCK \
——ulimit memlock=-1 —--ulimit stack=6710886
——net=host \
——ipc=host \
——name=ptm \

ccr.ccs.tencentyun.com/gcloud/taco-train:torchl12-cull6-bm-0.6.1

exec —-it ptm

ZRREERRAERNT:
o OS: Ubuntu 20.04.5LTS

python: 3.8.10

CUDA toolkit: V11.6.124

cuDNN: 8.4.0

tencent-lightcc: 3.1.1

pytorch: 1.12.1+cu116

o AngelPTM DeepSpeed: 0.6.1+93ef832c
» AngelPTM Megatron—-DeepSpeed:1.1.5
o AngelPTM ptm: 0.1

Friqimi
28B GPTHaR
#XHRAE Zero Stage3, Bl A100 40G FreERMRIRAEBIIIE,

~d /workspace/examples/ptm

start.sh 28

55B GPTHE!

AngelPTM Zero Cache, E#fl A100 40G FREER MR KIERIIE,

cd /workspace/examples/ptm

start.sh 55

VR iR

AILlE g start. shifINEthAE R IR ECE :

NUM_LAYERS=26

HIDDEN_SIZE=8192
NUM_ATTN_HEADS=128

IRIFRE: BR=ItE (It ) BRSEATF 589 H48m
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FFN_HIDDEN_SIZE=32768

ATTN_HEAD_SIZE=128

BATCH_SIZE=38

CONFIG_PREFETCH_CACHE_SUB_GROUP_RATE=0.
= "55" ]; ther

NUM_LAYERS=68

HIDDEN_SIZE=8192

NUM_ATTN_HEADS=64

FFN_HIDDEN_SIZE=32768

ATTN_HEAD_SIZE=128

BATCH_SIZE=10

CONFIG_PREFETCH_CACHE_SUB_GROUP_RATE=0.

EES%iR

fEELIRIARY ds config, AngelPTMIR T —LEsMYEHISEH (&
Z/workspace/examples/ptm/ds_config_gpt_zero3_maxscale.json) , EINgEiRABIRT:

"pipeline_optimizer": true, ITFHEREISRERTUKRIE, BATH, THEE

BEE790.0~1.0, RRHEEEIKEE GPU AILLH):
0.1F=T10%MREURSFHEIESE, RHETUSISEXIERRT;
0.0FXTHRENREF HAEFRR, XHAILISZIFEKAR batch, IREVEIFAIIERE

"prefetch_cache_sub_group_r
ate": 0.0

ZeRO Cache EEBHEFKX/, #l stage3_prefetch_bucket_size LAK

max_contigous_params_size stage3_max_live_parameters Ec&{EH, MRMMSHEKX, HEREZAK, &

: 289, e T e
"max_param_reduce_events": ¥E reduce_scatter R#1THY event PN, EIITHEO, BBEAKXESSHERE
o, OOM

"is_communication_time_profi

- FiiEX, BFTENEEE, BAXE
ling": false,

"save_large_model_multi_slic

e": true D RIERRTE, BRERE OOM, RAMIFH, THEE

© ikAe:
o ERINLKBIARE Megatron—-DeepSpeed LI o

o FXMAEMRIEE ERHTHIRE THRMMLE,
o WMREBLIEMIK, BRF—HRNXZAENE ps @A LXUHEFEER2RBY (BFAngelPTMEFERAENAFER
cachetZBRSHHIMMBIRT, cacheIBHBE—RITEAARETR, BELSWHRIT) o

fERBLER

BR DeepSpeed Megatron—-DeepSpeed

HEER 0.8.1+258d2831 7212b58

IRIFRE: BR=ItE (It ) BRSEATF 5510 #48%)


https://github.com/microsoft/Megatron-DeepSpeed/blob/main/pretrain_gpt.py
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AngelPTM%A%E 0.6.1+474caa20 c5808e0

EE: HiIFER, $1E00S/python/CUDA/cuDNN/pytorchZEhrA—&—8,

BAEMIRTINIE

B H1A100-40G B4 Y B AGPTHR B F A%3R F94.71%
(&% : Billions)

HEXFE AngelPTM 7 &

RSB EI SR tERE

2 4]1A100 40G1)1|4528.348 GPTHEEI M4 AE 12 F+44.42%
(&% : Samples/sec)

HEAXR AngelPTMFT 5

Sy RRLL

IRIFRE: BR=ItE (It ) BRSEATF 5811 #48®R
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28.34B GPTIRELZHY &
(Z¥L : Samples/sec)

#418+ a3z
FZHRBERE

4#1.32-RA100 40GTHZA=BIMBE
( 2% : Samples/sec)

HEFE AngelPTM75 %

HER: AN32-RiIZERERTHELG (26.8% ) HILENBFRTREZRMTMETERG . XEEMIZ100Gbps RDMA M4, KK
Mol ESTEREITEER, MtRIEASSRIEER,

HEER

IRIFRE: BR=ItE (It ) BRSEATF 5812 #48®R
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TEREM A100 40G iIZ55012& %k GPU MIRFSGEER

reduce_scatter cost time 1253
outer_reduce_scatter cost time 36 813797 ms
h2d cost time 3043.2818242125213 ms
d2h cost time 14245.18860334158 ms
rank 7 | iteration 2 Si consumed samples: 480 | consumed tokens: 245 | elapsed time this iteration (ms): 24592.8 | avg elapsed time per iteration (m:
rate: 8.192E-08 | global batch size: 80 | Im 1 i 68E+01 | loss scale: 1.0 | number of skipped iterations: @ | number of nan iterations: @ Itime (ms) | forward-compute:
mpute: 10403.61 | backward-em ding-all-reduce: 0.01 | optimizer: 10485 | batch
0 )] [logging.p log_dist] [Rank @] step: e r=[8.192e 8. 8], mom=[(0.9, 0.95), (0.9, 0.95)]
70] [INFO] [timer.py:181 6 7 EYVLYEY MemAllocated=19.12GB, MaxMemAllocated=30.58GB
:02:09,471] [INFO] [timer.py:19 / o 10 s o : ed gb: 1000.22
90118363
all_gather cost time 3593.0751763698645 ms
reduce_scatter cost time 1351.423994064331 ms
catter cost time 3729.4210290908813 ms
h2d cost time 3009.6821804903448 ms
d2h cost time 14448.140931844711 ms
[2023-03-08 12:02:33,202] [INFO] [logging.py:69:log_dist] p: 0399999999999¢-08, 9.830399999999999%¢-08], mom=[(0.¢ 0.95)]
,202] [INFO] [timer.py:181 Y | MemAllocated=19.12GB, MaxMemAllocated=30.58GB
33,203] [INFO] [timer.py:194:stop] @/ . @, used gb: 1000.24
7/21972656 | consumed samples: consumed tol 6720 | elapsed time this iteration (ms): 23735.2 | avg elapsed time per iteration (m:
| global batch size: 80 | 1m loss: 1.1591@9E+@1 | loss scale: 1.0 | number of skipped iterations: @ | number of nan iterations: 0 Itime (ms

| backward-enm ding-all-reduce: 0.01 | optimizer: 9504.02 | batch-generator: 0.80

learning
| forward-compute: . ackward-

Wed
shared |buff availal

Mem: G 3.3 949G 9586 6.7G
Swap:

NVIDIA-SMI 470 sion: CUDA
GPU  Nan Bus-Id /olatile

Al
Fan e s C e | GPU-Util
|

)IA A100-S)
41C PO

name GPU Memory

»/bin/python

AXERMET AngelPTM FEMNESMEAREED, RAGESHAFNTEEBNZSHETEERTEE AngelPTMIIEHE. AIE
i, B XGE:

AngelPTM #8241 A100 40G BFHRIEREREA T794.71%
ETFHRGREFTANRXRENE, AngelPTM tHRERA T 44.42%
FZEEHET, AngelPTM SHF RRLLRIE ST

IRIFRE: BR=IE (16F) BREEAR $13 #48m
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£ CVM LZBZ TensorFlow 97Ul 4 EEEF

EiEEFATE: 2025-06-09 18:02:52

RM{Fin

AN BIMTEF=IRSEEE CVM 272 Tensorflow+Taco Train £ IIE5RERE

MEPR
b

MSELH), HApsfl, FEREGSSEUTERERE, HRESESN BEINEREELS RRiEE,

o I ER HEE GN10Xp % GT4,

o RGiR: RREFEF/NTS50GBHIRIER . ERaIEEEFIRERXHEFRE, #5280 & Linux EFiE LER CFS XHRES .
o BR: BUERAHERR, BHEUREERNER.

o BERSIEER TencentOS 3.1/TencentOS 2.4/CentOS 8.0/CentOS 7.8/Ubuntu 20.04/Ubuntu 18.04 .

o BRERAHRR, ViEaiRAEMER GPU Ba), LHSERARETREMRAIRE . MTEFRR:

i NEER 0 D
E ] ] ,:-:
. ] ot
Tencentos Centos Windows Ubuntu
644 & CentOS 7.6 641
EEEM=EGPULER
GPUIEZMRE 450.102.04
= ENEASESTENAE. SiniEelER.

CentQS BritEEHES Cent0S Linue BB, #F2022Z01801 BELET CentDS Sa0AT0E, CentOS TF2024E068 B LES 1R, BT

© ie
IR ASREOTERZE GPU IRAIRISCH), BIRING, EBRTASHO20MEERETA, EREEY.
ECE LA
UE GPU IBzh

1. 80 EAMEERAESR Linux 326, SR,
2. WTLATFE<S, Ik GPU B:NREREAMI.

nvidia-smi

EERHERESHN GPU KE:
o 2, % GPU Rah&EmMIN.

o &, &2 NVIDIA Driver Installation Quickstart Guide #{7&%.

IRIRERE: BR=ITE (1bF) BRSEAE 14 #48m)


https://cloud.tencent.com/document/product/213/4855
https://cloud.tencent.com/document/product/213/5436
https://cloud.tencent.com/document/product/560/19700#GN10Xp
https://cloud.tencent.com/document/product/560/19700#GT4
https://cloud.tencent.com/document/product/582/11523
https://docs.nvidia.com/datacenter/tesla/tesla-installation-notes/index.html
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EcE HARP Szl &IF R

1. 81 & HARP o%zliI4H1E , BREFRBIER,
2. BERMNRE, MITUTHRSHTEE, SREXHEFE, WRFRCEREKD.

1ls /usr/local/tfabric/tools/config/ztcp*.conf

%% docker 1 nvidia docker

1. iTLAT&<, %3 docker,

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

BRXEBELZGSRE, BRABXMITES, HEE Docker EFXHEHITRE,
AXLA CentOS Hfl, ZRMING, EELSRINTERMNR:

+ 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/

2. 1T F&<, &% nvidia—docker2,

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

HRELBiiZzandRE, BRIISXINITHS, 55E NVIDIA BA X Installation Guide & mdash #17%%,
AIZLA CentOS B, ZEEkINE, EEERINTERRR:

IRIFRE: BR=IE (16F) BREEAR 5515 #48m)


https://cloud.tencent.com/document/product/1573/74099
https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/install-guide.html
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Running transaction

Installing
Installing
Installing
Installing
Verifying
Verifying
Verifying
Verifying

Installed:

: libnvidia-containerl-1.9.0-1.x86_64

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

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

: libnvidia-containerl-1.9.0-1.x86_64

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

Complete!

F& docker &i&
T T®S, TH docker iR,

HHEIEEMS TACO Kit

nvidia-container-toolkit.x86_64 0:1.9.0-1

docker pull ccr.ccs.tencentyun.com/gcloud/taco-train:ttf115-cull2-cvm-0.4.1

ZRRE SRR ERNT:

0OS: 18.04.5

python: 3.6.9
cuda toolkits: V11.2.152
cudnn library: 8.1.1

nccl library:

2.8.4

tencent-lightcc : 3.1.1
HARRP library: v1.3

ttensorflow:

Heh:

1.15.5

LightCC 2Bl =I—IHETF Horovod iREEHIRKRIESHM, 23S Horovod APl, FEE(F@WSIEE .

HARP 2EN=RIEMBFSEE, BhTFRS VPC METHSHNIISBERE. MESENRINEH, E% NCCL Miadid
Ehsamng, FESEEMWSERR.
ttensorflow 2EN=ETFFE tensorflow 1.15.5F 17 CUDA 1MiI%s, RAERT TFRA, BXZHEEE embedding K945
%, MFTHRESBEE, HER TTensorflow [ERIEA .

IB5h docker &

HITLAT&<, Bah docker &%,

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:ttfl115-cull2-cvm-0.4.1

A EE:

/dev/hugepages # /usr/local/tfabric/tools BE7T HARP ETHREENARAFENE SN,

25Xk benchmark i

IRIRERE: BR=ITE (1bF) BRSEAE
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https://github.com/tensorflow/recommenders-addons
https://cloud.tencent.com/document/product/1573/74098

((b BBz SSENEER TACO Kit

© i

docker $RIGHAIE /mnt /tensorflow_synthetic_benchmark.py 3RHE horovod example o

L33
WMATLATaRS, #iTliR.

/usr/local/openmpi/bin/mpirun —np 1 --allow-run-as-root —-bind-to none -map-by slot -

x NCCL_DEBUG=INFO -x LD_LIBRARY_PATH -x PATH -mca btl_tcp_if include eth0 python3

/mnt/tensorflow_synthetic_benchmark.py —--model=ResNet50 —--batch-size=256

TE» GT4/A100898 kK benchmark &8

Running benchmark. ..

ITter #0: 777.1 img/sec per GPU
Iter #1: 778.0 img/sec per GPU
Iter #2: 777.4 img/sec per GPU
Iter #3: 777.1 img/sec per GPU
Iter #4: 777.7 img/sec per GPU
Iter #5: 776.6 img/sec per GPU
Iter #6: 777.3 img/sec per GPU
Iter #7: 777.3 img/sec per GPU
Iter #8: 777.6 img/sec per GPU
Iter #9: 776.0 img/sec per GPU
Img/sec per GPU: 777.2 +-1.0
Total img/sec on 1 GPU(s): 777.2 +-1.0

SOOWWoodH—= oM

Bins+
MITLATES, #HITH,

/usr/local/openmpi/bin/mpirun -np 8 --allow-run-as-root -bind-to none -map-by slot -
x NCCL_DEBUG=INFO -x LD_LIBRARY_PATH -x PATH -mca btl _tcp_if include ethO python3

/mnt /tensorflow_synthetic_benchmark.py —-model=ResNet50 —--batch-size=256

TEJ3 GT4/A10089E4#18F benchmark £&8:

Running benchmark...
: 761.9 img/sec per GPU
: 764.0 img/sec per GPU
: 763.2 img/sec per GPU
: 763.8 img/sec per GPU
: 763.2 img/sec per GPU
: 763.0 img/sec per GPU

: 763.0 img/sec per GPU
: 762.9 img/sec per GPU
: 762.8 img/sec per GPU
per GPU: 763.1 +-1.1
Total img/sec on 8 GPU(s): 6105.2 +-9.0|

.8
.2
.0
: 763.8 img/sec per GPU
.0
.9

shs+

1. 80 WL - Fah docker Hif B, WIHEESSIZHI:R.

2. BEESAMRSSEE docker MHEBERZE ST, #EESR BES SSH &%
3. BUTLATa&<, R TACO Train #17SHLlIZRNNE.

IRIFRE: BR=IE (16F) BREEAR 5817 $£48m


https://github.com/horovod/horovod/blob/master/examples/tensorflow/tensorflow_synthetic_benchmark.py
https://cloud.tencent.com/document/product/1573/74095#Step1
https://cloud.tencent.com/document/product/1573/74095#Step5
https://cloud.tencent.com/document/product/1573/74100
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/usr/local/openmpi/bin/mpirun -np 8 --allow-run-as-root -bind-to none -map-by slot -

x NCCL_DEBUG=INFO -x LD_LIBRARY_PATH -x PATH -mca btl tcp_if include ethO python3

/mnt /tensorflow_synthetic_benchmark.py —--model=ResNet50 --batch-size=256

TE5 GT4/A100 B92H116& benchmark £&58:

Running benchmark.. .

PO.6 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
img/sec per GPU
img/sec per GPU
: img/sec per GPU
Img/sec per GPU: 698.4 +-7.2
Total img/sec on 16 GPU(s): 11173.9 +-115.8

O WSNoOOWe AN

LightCC RIFFIEZEIHBINTR:

wETE BME Ll

LIGHT_2D_ALLREDUCE 0 =&EHA2D-Allreduce &i%

LIGHT_INTRA_SIZE 8 2D-Allreduce 2R GPU #
LIGHT_HIERARCHICAL_THR 10737418 2D-Allreduce WIEE, BNERFH, MFEFFZEERNSIES
ESHOLD 24 {EA2D-Allreduce

LIGHT_TOPK_ALLREDUCE 0 =25FEA TOPK E4RiBE

LIGHT_TOPK_RATIO 0.01 5 TOPK [E4aaYELfl

LIGHT_TOPK_THRESHOLD 1048576 Igﬁﬁ ;gﬂﬂﬁﬁ, BRIRFT, XAFEFZRENSIEAER
LIGHT_TOPK_FP16 0 E4RiBIEH value 2556 FP16

4. hi7LATFd<$, Xif TACO LightCC nliE# Tl

+ (BMIAETE, EHdorovodi#fTBHlallreduce

/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=RING -x NCCL_DEBUG=INFO -x LD_LIBRARY_ PATH -x PATH -
mca btl tcp_if include ethO python3 /mnt/tensorflow_synthetic_benchmark.py ——
model=ResNet50 —--batch-size=256

TEJ GT4/A100892#116-, X LightCC ZfEH benchmark £&8:

Running benchmark. ..

1 494.7 img/sec - GPU

: 496.1 img/sec - GPU
7 img/sec - GPU
2 img/sec - GPU
.7 img/sec ~ GPU
.8 img/sec - GPU
6 img/sec ~ GPU
3
9

img/sec GPU
img/sec GPU
.1 img/sec p
Img/sec per GPU: 491.1 +-5.
Total img/sec on 16 GPU(s): 7857.7 +-94.1

5. MfFLAT&<S, BERFXE LightCC #1 HARP hliEi# Tt .

IRIFRE: BR=IE (16F) BREEAR 5518 #48m)
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# JguArPIMEE renamefgbak . 1ibneccl net . soBIRJ KA HARPNE,

/usr/local/openmpi/bin/mpirun -np 2 -H gpul:1l,gpu2:1 --allow-run-as-root -bind-to

none -map-by slot mv /usr/lib/x86_64-1linux-gnu/libnccl-net.so /usr/lib/x86_64-1linux—

gnu/bak.libnccl-net.so

# BMHETSE, [FHHorovodi#{TE&Hal1reduce

/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=RING -x NCCL_DEBUG=INFO -x LD_LIBRARY_PATH -x PATH -
mca btl_tcp_if include ethO python3 /mnt/tensorflow_synthetic_benchmark.py —-—
model=ResNet50 —--batch-size=256

TE5 GT4/A100892#116-F, RATXE LightCC #1 HARP 2589 benchmark 4

Running benchmark. ..

.6 img/sec per GPU
9 img/sec per GPU
0 img/sec per GPU
.9 img/sec per GPU
.1 img/sec per GPU
0 img/sec per GPU
1 img/sec per GPU
2 img/sec per GPU

.6 img/sec per GPU
- .7 img/sec per GPU
Img/sec 1 344.0 +-17.0
Total img/sec on 16 GPU(s): 5504.3 +-271.7

A FEE:
MiXTNEKRE HARP INiEgEH, FEEIEREHRE LR bak.libnccl-net.so EFff& 7 libnccl-net.so BIAE],

B4

FXWA RN TF -

f=: GT4 (A100*8) +50G VPC

&#: ccr.ces.tencentyun.com/gcloud/taco-train:ttf115-cu112-cvm-0.4.1
PIEIER: ResNet50Batch: 256

#iE: synthetic data

Horovod+TCP Horovod+HARP LightCC+HARP
e #GPU
s T8 HrEnniE P8E #2tkhnisE TRE #2 i hnisE
(img/sec) 44 (img/sec) Lk (img/sec) Lk
1 777 - 777 - 777 -
OGT4/A10 8 6105 98.21% 6105 98.21% 6105 98.21%
16 5504 44.27% 7857 63.20% 11173 89.87%
WA :
F GT4, HBEFESER, A TACO SHbilEINEASFZE, 16-RA100RIZEENELLMA4.27 %iIRHEI89.87%, MRIEER
E =

LightCC #1 HARP RESNAHRISZHPABIMNERR, 2H8FHRHETF NVLInk HSEFEFE, —RAFEEMIMIINEREE

ik

b= AL EINELL o
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Ei& benchmark BlA#37#50: ResNet50Z27MIE &R, ModelName i52R Keras Applications .

Li® docker HB&XAF demo, HEESHEEEIPBINE, BiRllt OS/python/CUDA/tensorflow IRAER, HERBIN=E
[FIRESERAR TACO hNiEEE,

IRIFRE: BR=IE (16F) BREEAR 5520 #48m


https://keras.io/api/applications/

O BHS

HHEINEEM TACO Kit

EREEIRSER EEPZE TensorFlow 9%t 2R EEEF

IEEFATE: 2024-11-25 15:16:52

RM{Fin

AN BIMTEFELBIRSSRIERE Tensorflow+Taco Train £ IERERE

MEP R
b

MLLfl, Hepstfl. FEREGIESEUTERERE, HREERSN BiEWLmeELf) EEER,
o ZHl: #IE GPU B HCCG5v. GPU & HCCG5vm 8 GPU & HCCPNV4h,

o RO RESETFS0GBHRER ., BaIEIRIBIGERXMEFE, #ESR 7 Linux EFiE EER CFS XHRESR
o iR BNEEQARER, AHRENPERE RDMA NRE, BZIFAmRE GPU B, SZEREAEXER, UEBRTRE

RDMA R-=IRzhF1 GPU Iz, EilEd BXRZE] REBAEERESS.
o BERFIBER CentOS 7.6,

o BEERARERIR, WiEaE ‘EEAMRRCPURL" , TONSERRRNETENIRIRARE . NTFERHRSR:

=2 AFER HEEE

3 | 1] -2
E ‘I_" oo '=.¢
TencentOS CentOS Windows Ubuntu

EEEREEGPUNERh

GPUIEENERR 450.102.04

Cent0S EFAHIISLLER CentDS Linu HIE . F#TF2022E01B01B&1E3T Cent0S 882883F =, Cent0S TF2024E068 0B thisS bR, ER St

%% nv_peer_mem (7% )

#IsmEE,

mi
k)

SBEREES, GPU EFTNMIEREESENIINESD, AGBENFEL. Bid GPU Direct RDMA %, "IfIF GPU 1K

REEEZ PCle i#1T Peer2Peer RIEIEIRIXFERIERIER, ERERFREBITEIEEE,
WNFEER GDR #TEIEEY, BELOAIPITIUTHS, KRNI,

git clone https://github.com/Mellanox/nv_peer_memory.git

cd ./nv_peer_memory/ && git checkout 1.0-9

make && insmod ./nv_peer_mem.ko

// MBRRBBERETER, nv_pecer_mendEENFEEEFinsmod

%% docker 1 nvidia docker

1. 81 FERIRESRHFRER Linux 326, ZFRE6,
2. T TF&<, & docker,

IRIFRE: BR=ItE (It ) BRSEATF
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https://cloud.tencent.com/document/product/213/4855
https://cloud.tencent.com/document/product/213/5436
https://cloud.tencent.com/document/product/1646/81562#HCCG5v
https://cloud.tencent.com/document/product/1646/81562#HCCG5vm
https://cloud.tencent.com/document/product/1646/81562#HCCPNV4h
https://cloud.tencent.com/document/product/582/11523
https://cloud.tencent.com/document/product/1573/74090
https://docs.nvidia.com/cuda/gpudirect-rdma/index.html#how-gpudirect-rdma-works

2 HE\_L:HE HHEIEEM TACO Kit

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

BIETEBTZGORE, BRIASINITHS, 2% Docker EAXH Install Docker Engine #{7%&%,
AXLL CentOS 56, Zi=RINGE, REERINTEFRRR:

+ sh -c 'yum install -y -q docker-ce-rootless-extras'
Package docker-ce-rootless-extras-20.10.16-3.el7.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/

. iTLATFES, R%& nvidia—docker2,
curl -s -L http://mirrors.tencent.com/install/GPU/taco/get-nvidia-docker2.sh | sudo bash

HEETFEDZGORE, BERASXITHS, HSE NVIDIA ESXH Installation Guide & mdash #17%%,
AL CentOS Afl, REMINGE, BREGRINTEFR:

Running transaction
Installing : libnvidia-containerl-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

Complete!

IRIFRE: BR=ItE (1b5) BREEAR 5822 #t48m



https://docs.docker.com/engine/install/
https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/install-guide.html
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T# docker &

HiTLATa<S, T# docker &Ko

docker pull ccr.ccs.tencentyun.com/gcloud/taco-train:ttfl115-cull2-bm-0.4.2

ZREEERRERAERNT:
» OS: 18.04.5

» ofed: MLNX_OFED_LINUX-5.1-2.5.8.0
python: 3.6.9

cuda toolkits: V11.2.152

cudnn library: 8.1.1

nccl library: 2.8.4

tencent-lightcc : 3.1.1

» ttensorflow: 1.15.5

Hep:

o LightCC BB =RMAIET Horovod REEFILLIIEIEEM, T£3HES Horovod API, AEZE@ISEZER.

o ttensorflow BN =EF R tensorflow 1.15.5;F117 CUDA 11893235, RAR&ERT TFRA ,, B®RZIEEIE embedding B945
. MEFTHRESER, BSR ~RihE.

IBah docker &it&
MITUTFHS, BE docker Bi&.

docker run -itd --rm --gpus all --shm-size=32g --ulimit memlock=-1 --ulimit stack=67108864

—--net=host —--privileged ccr.ccs.tencentyun.com/gcloud/taco-train:ttf115-cull2-bm-0.4.2

A FE:
——privileged IEIR(FEFEEHEIEIHITEN LAY RDMA i85,

25Xk benchmark i

(OR;:E

docker #B&HPAISHE /mnt/tensorflow_synthetic_benchmark.py ¥ H horovod exampleo

2R
HiTUATa<, #iTi.

/usr/local/openmpi/bin/mpirun -np 1 --allow-run-as-root -bind-to none -map-by slot -

X = =55 =0 —-x =bond0 -x
X mca pml obl
-mca btl_tcp_if include bond0 -mca btl “openib python3

/mnt /tensorflow_synthetic_benchmark.py —--model=ResNet50 --batch-size=~

TEJ3 HCCPNV4h/A100898 & benchmark £2:

IRIFRE: BR=ItE (It ) BRSEATF 8523 #48m


https://github.com/tensorflow/recommenders-addons
https://cloud.tencent.com/document/product/1573/74078
https://github.com/horovod/horovod/blob/master/examples/tensorflow/tensorflow_synthetic_benchmark.py
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Running

Iter #0:

Iter #1:
Iter #2:
Iter #3:
Iter #4.:
Iter #5:

Iter #6:
Iter #7:
Iter #8:
Iter #9:

Img/sec

Total img/sec on 1 GPU(s):

BBk
AT T &<,

/usr/local/openmpi/bin/mpirun -np

benchmark. ..

778,
per

778.
778.
778.
778,
778.
778.
778.
778.
778.

4

m&mmmw&ww

img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec

GPU: 778.4

TR

NCCL_IB_GID_INDEX=3

-mca btl_tcp_if include bond0 -mca btl
/mnt /tensorflow_synthetic_benchmark.py —--model=ResNet50 —--batch-size=256

—-x NC

per GPU
per GPU
per GPU
per GPU
per GPU
per GPU
per GPU
per GPU
per GPU
per GPU

+-0.2
778.4 +-0.2

8 —-—allow-run-as-root -bind-to none -map-by slot -

CL_NET_GDR_LEVEL=0 -x LD_LIBRARY PATH -x PATH -mca pml obl

TElJ3 HCCPNV4h/A100898F& benchmark &R

Running

Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter

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

Img/sec

EZ a5

1. 20 MWLl

benchmark. ..

763.
761,
763.
763,
761.
764,
763.
763.
762.
762.

“4 UV~ WUOO

“openib python3

img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec
img/sec

per GPU: 763.0

- Bzl docker &g £,
2. EBEZAIRSE docker IHESZZHIHIE, #£15

per
per
per
per
per
per
per
per
per
per
+-1.
Total img/sec on 8 GPU(s):

EL\
B8

GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
6

6104.4 +-12.6

TaZFECES &llZ
L EEE&REE SSH &%ihid .

3. 1iiTU &<, A TACO Train #1T2HilIZINE,

/usr/local/openmpi/bin/mpirun -np 16 —-H gp

to none —map-by slot -x NC

DEBUG

OCKET_IFNAME=bond0 —-x NCCL_IB_C

HHEIEEMS TACO Kit

IRIRERE: BR=ITE (1bF) BRSEAE
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https://cloud.tencent.com/document/product/1573/74096#.E8.B4.AD.E4.B9.B0.E5.AE.9E.E4.BE.8B.5B.5D(id.3Astep1)
https://cloud.tencent.com/document/product/1573/74096#.E5.90.AF.E5.8A.A8-docker-.E9.95.9C.E5.83.8F.5B.5D(id.3Astep5)
https://cloud.tencent.com/document/product/1573/74100
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_FUSION_THRESHOLD=0 -x HOROVOD_CYCLE_TIME=0 -x LIGHT_INTRA_S

ALLREDUCE=1 -x LIGHT_TOPK_ALLREDUCE=1 -x LIGHT_TOPK_THRESHOLD= 152 =%

D_LIBRARY PATH -x PATH -mca pml obl -mca btl_tcp_if include bond0 -mca btl

“openib python3 /mnt/tensorflow_synthetic_benchmark.py —--model=ResNet50 —-batch-

size=256

TE73 HCCPNV4h/A100 24116+ benchmark £&58:

Running benchmark...

Iter #0: 736.0 img/sec per GPU
Iter #1: 735.0 img/sec per GPU
Iter #2: 735.3 img/sec per GPU
Iter #3: 736.9 img/sec per GPU
Iter #4: 739.5 img/sec per GPU
Iter #5: 737.5 img/sec per GPU
Iter #6: 735.6 img/sec per GPU
Iter #7: 737.1 img/sec per GPU
Iter #8: 733.9 img/sec per GPU
Iter #9: 735.2 img/sec per GPU
Img/sec per GPU: 736.2 +-3.0
Total img/sec on 16 GPU(s): 11779.1 +-47.6

MNMOROODULLULO WD

LightCC HUIMET BRI T :

wiETE BNME L

LIGHT_2D_ALLREDUCE 0 =&#EA2D-Allreduce ik

LIGHT_INTRA_SIZE 8 2D-Allreduce 2R GPU #
LIGHT_HIERARCHICAL_TH 1073741 2D-Allreduce Wi, BAURFT, MNFEFZRENENE
RESHOLD 824 Z{EMA2D-Allreduce

LIGHT_TOPK_ALLREDUCE 0 =5(FEH TOPK EFRiEBE

LIGHT_TOPK_RATIO 0.01 5 TOPK [E4aaYELf)

o Yi8 VR iZE oES
LIGHT_TOPK_THRESHOLD 1048576 TOPK E#ERIEHE, BMURFT, KFSFTXEHERNESIEA (£

TOPK [E48i&(=
LIGHT_TOPK_FP16 0 [E48iEIERY value &% FP16

4. PuTLATFa<, Xid TACO LightCC mni&Eis1Tilizx .

# Xl 1cuT xxHIFIETE, BInl{#EAborovodi# T4 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_DEBUG=INFO -x NCCL_TIB_ 3LE=0 -x
NCCL_SOCKET_IFNAME=bond0 -x NCCL_IB_GID_INDEX=3 -x NCCL_NET_GDR_LEVEL=0 -x

,D_LIBRARY PATH -x PATH -mca pml obl -mca btl_tcp_if_include bond0 -mca btl

“openib python3 /mnt/tensorflow_synthetic_benchmark.py —-—model=ResNet50 —-batch-

size=256

TEJ3 HCCPNV4h/A100 2#116-, X LightCC ZfEHI benchmark %&58:

IRIRERE: BR=ITE (1bF) BRSEAE 5825 #48m



o2 - Liiv=

Running benchmark...
Iter #0: 673.
Iter #1: 678.
Iter #2: 669.
Iter #3: 677.
Iter #4: 671.
Iter #5: 672.

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
img/sec per GPU
Iter #8: 674.2 img/sec per GPU
Iter #9: 670.0 img/sec per GPU
Img/sec per GPU: 674.4 +-6.8

Iter #6: 670,
Iter #7: 680,

SONEHEROWRARIDOLOD

Total img/sec on 16 GPU(s): 10790.4 +-108.2

#HE+* GDR
MiTLATa<S, (EFA GDR #17id,

A GDR £%% nv_peer_mem, #¥E&ESR

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

24 nv_peer_mem.

none -map-by slot —-x NCCL_DEBUG=INFO -x NCCL_IB_DISABLE=0 -x

{ET_IFNAME=bond0 -x NCCL_I GID_INDEX=3 —-x NCCL_NET_GDR_LEV

YCLE_TIME=0 -x LIGHT_INT

DUCE=1 -x LIGHT_TOPK_THR

. ATH —-x PATH -mca pml obl -mca btl_tcp_if_include bond0 -mca btl “openib
python3 /mnt/tensorflow_synthetic_benchmark.py —-model=ResNet50 --batch-size=256

——allow-run—-as-root -bind-to

=2097152 -x

HHEIEEMS TACO Kit

GDR BEAARENEEHMERANEEZNMELR, MitERNTERR:

Running benchmark. ..

Iter #0: 733.5 img/sec per
Iter #1: 731.3 img/sec per
Iter #2: 735.2 img/sec per
Iter #3: 734.1 img/sec per
Iter #4: 733.7 img/sec per
Iter #5: 734.8 img/sec per
img/sec per
img/sec per
img/sec per
img/sec per

Iter #6: 734.
Iter #7: 736.
Iter #8: 733.
Iter #9: 733.
Img/sec per GPU: 734.1 +-2
Total img/sec on 16 GPU(s):

'-IOOLUU'IOO‘-II—*MLUU'I

B

AXERFE RN ESIENT:

IRIRERE: BR=ITE (1bF) BRSEAE

GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU

.4

11745.3 +-38.6
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fz&: HCCPNV4h (A100 * 8) + 100G RDMA + 25G VPC

&&: ccr.ccs.tencentyun.com/gcloud/taco-train:ttf115-cu112-bm-0.4.2
MIEIER: ResNet50Batch: 256

#iE: synthetic data

Horovod+RDMA LightCC+RDMA
ma #GPUs
8¢ (img/sec) ZZEhniELL 488 (img/sec) ZZMEhNiELL
1 778 - 778 -
HCCPNV4h A100 8 6104 98.07% 6104 98.07%
16 10790 86.68% 1M779 94.63%
AT

o ¥F HCCPNV4h/A100, 1HLEFFES R, 2H116-RiEiE LightCC RILAMSZEhNEEL M 86.68%12FZI94.63%

o Li® benchmark 832458k ResNet50ZMyEHER!, ModelName i5& Keras Applications o

o Fi® docker B&NEAF demo, BHEHFEABCH docker FEWIE, 58N BELEAFS RDMA K5 REM-RIRE.
o o WIFE4EE OS/python/CUDA/tensorflow REA#Y LightCC NiEA M, Ei@id BRI KRBAZERIRE.

IRIFRE: BR=ItE (It ) BRSEATF 8827 #48m
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O BHS

EREERSSR LEPE PyTorch 3flilll4xEEE+

RIEEFATE: 2024-11-25 15:16:52

RM{Fin

AN BIMTEFEEERS BB torch+Taco Train SHIEREEE
BeS R
MISELHI

MLLfl, Hepstfl. FEREGIESEUTERESE, HREERFSN BiEWLmeELf) EEER,
o ZHl: %R GPU B HCCG5v. GPU & HCCG5vm 8 GPU & HCCPNV4h,

HHEINEEM TACO Kit

o Rgiit: RESSETNTFE0GBHZER . BrfELIZEfISERNEEF R, #1ESR £ Linux EFis LER CFS XHRS
o SR BNEEARER, AHREHPERE RDMA NRE, BZIFAMRE GPU B, SZEREAEXER, WEBRTRE

RDMA R-=IEz0F1 GPU Iz, EilEE BXRE] REBAEERESS.
o BERFIBER CentOS 7.6,

o BEERARERIR, WiEaE ‘EEAMRRCPURL" , TONSERRENETENIRIRARE . NTFERHRSR:

= KRG o3 nar

3 [ 1]
E ‘I," (1]
TencentOS Cent03 Windows

B4 & Cent0S 7.6 64{u

EEEH=SEGPULE

GPUSEZARES 450.102.04

- =

Cent0S EAHEISIHER CentDS Linus HIE . #F2022F01801 B8 CentQS 808, CentOS TF2024F06R30E thigEHir, ERT SR

2% nv_peer_mem (&%)

SNBEIERESR, GPU EFPHMIEREESRNIIRES, RARBEIM-RAL, @iF GPU Direct RDMA 14, AR GPU 1k

REiZiEE PCle i##{T Peer2Peer MEIEXIRX FERIERIER, THREAFRBITHRIEIOEE,

SNFE(EFA GDR #TEIREN, BELOIPITIATHS, RRIMTIR.

git clone https://github.com/Mellanox/nv_peer_memory.git
cd ./nv_peer_memory/ && git checkout 1.0-9

make && insmod ./nv_peer_mem.ko

// UMRRSZBH/RETER, nv_peer_memIBFIFEEFFinsmod

% docker #l nvidia docker

1. 21 FERIREERBFRAER Linux 326, BRI,
2. T T&<, & docker,

IRIFRE: BR=ItE (It ) BRSEATF
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2 HE\_L:HE HHEIEEM TACO Kit

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

HIETEZBTZGORE, BRIASKNITHS, 32N Docker EA X Install Docker Engine #{7%%,
AXLL CentOS 56, Zi=RINE, REERINTEFRR::

+ sh -c 'yum install -y -q docker-ce-rootless-extras'
Package docker-ce-rootless-extras-20.10.16-3.el7.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/

3. 1Tl Ta$, %% nvidia-docker2,

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

HIETEBTZGORE, BRASKINITHS, %2R NVIDIA EAXH Installation Guide & mdash #{7&%,
A3ZLL CentOS A6, ZEkINGE, EEIGSRINTEFRR:

Running transaction
Installing : libnvidia-containerl-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!

T# docker &g

AT S, TH docker iR,
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docker pull ccr.ccs.tencentyun.com/gcloud/taco-train:torchlll-cull3-bm-0.4.1

ZREE SRR ERNT:
» OS: Ubuntu 20.04.4 LTS

ofed: MLNX_OFED_LINUX-5.4-3.1.0.0
python: 3.8.10

cuda toolkits: V11.3.109

cudnn library: 8.2.0

nccl library: 2.9.9

tencent-lightcc : 3.1.1

o torch: 1.11.0+cu113

Hep:

o LightCC 2EH=RENET Horovod FEEFIMAEEEM, T23ES Horovod API, RAEZ{EF@ISZER.
o torch ABBGIRE

IBEb docker &
MITUTHS, BE docker Bi&.

docker run —-itd —--rm --gpus all —--shm-size=32g --ulimit memlock=-1 --ulimit stack=67108864

—-—net=host —--privileged ccr.ccs.tencentyun.com/gcloud/taco-train:torchlll-cull3-bm-0.4.1

A FEE:
——privileged EIR(HEFEEHEIEIHIEN LAY RDMA i85,

270 benchmark Mlliz

© A8:

docker iﬁ{%q’ﬂ'ﬂiﬁ: /mnt /pytorch_synthetic_benchmark.py ;EE horovod example °

L5 5
T Ta<S, #iT,

usr/local/openmpi/bin/mpirun -np 1 --allow-run-as-root -bind-to none -map-by slot -

X = =3R =eth0 -x R -mca

btl tcp_if include eth0 python3 /mnt/pytorch_synthetic_benchmark.py --model=vgglé6 —-—

batch-size=128

TEJ GN10Xp/V100898-< benchmark 45
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2 Eﬁ‘fﬁﬁ HHEIEEM TACO Kit

Model: resnetb50

Batch size: 256

Number of GPUs: 1

Running warmup. ..

Running benchmark. ..

Iter #0: 819.7 img/sec per GPU
Iter #1: 819.6 img/sec per GPU
Iter #2: 819.6 img/sec per GPU
Iter #3: 819.6 img/sec per GPU
Iter #4: 819.6 img/sec per GPU
Iter #5: 819.6 img/sec per GPU
Iter #6: 819.6 img/sec per GPU
Iter #7: 819.6 img/sec per GPU
Iter #8: 819.5 img/sec per GPU
Iter #9: 819.7 img/sec per GPU
Img/sec per GPU: 819.6 +-0.1
Total img/sec on 1 GPU(s): 819.6 +-0.1

SN OO~

BN+

HITLATaS, #E17id.
/usr/local/openmpi/bin/mpirun -np 8 --allow-run-as-root -bind-to none -map-by slot -
X NCCL_DEBUG=INFO -x NCCL_IB_DISABLE=0 -x NCCL_SOCKET_IFNAME=bond0 -x
NCCL_TIB_GID_INDEX=3 -x NCCL_NET_GDR_LEVEL=0 -x LD_LIBRARY_PATH -x PATH -mca pml obl
-mca btl_tcp_if_ include bond0 -mca btl “openib python3
/mnt /pytorch_synthetic_benchmark.py --model resnet50 --batch-size=256

TElJ3 HCCPNV4h/A100898Fk benchmark £

Model: resnetb50

Batch size: 256

Number of GPUs: 8

Running warmup...

Running benchmark...

Iter #0: 808.6 img/sec per GPU
Iter #1: 808.8 img/sec per GPU
Iter #2: 808.9 img/sec per GPU
Iter #3: 809.1 img/sec per GPU
Iter #4: 808.7 img/sec per GPU
Iter #5: 808.4 img/sec per GPU
Iter #6: 809.2 img/sec per GPU
Iter #7: 808.0 img/sec per GPU
Iter #8: 809.1 img/sec per GPU
Iter #9: 808.5 img/sec per GPU
Img/sec per GPU: 808.7 +-0.7
Total img/sec on 8 GPU(s): 6469.8 +-5.2

6
8
9
1
7
4
2
0
1
5

EZ k4
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O BHS

1. 8 WELELH - Fah docker &G T8, WEHEESSIZHIR.
2. BEEZBMRSE docker BEERFSE, #IFES
3. HfFLATE<S, (EH TACO Train TS HIIIZINE.

n EERHR

/usr/local/openmpi/bin/mpirun -np 16 -H gpul:8

none -map-by slot —-x NCCL_DEBUG=INFO -x NCCL_

EDUCE=1 -x LIGHT_TOPK_ALLREDUCE=1 -x

SSH &&ifiE o

HHEIEEMS TACO Kit

LIGHT _TOPK_THRESHOL

LD_LIBRARY PATH -x PATH -mca pml obl -mca btl_tcp_if include bond0 -mca btl “openib

python3 /mnt/pytorch_synthetic_benchmark.py —--model resnet50 --batch-size=256

Running benchmark. ..

Iter #0: 781.5 img/sec
Iter #1: 784.1 img/sec
Iter #2: 782.9 img/sec
Iter #3: 782.8 img/sec
Iter #4: 783.4 img/sec
Iter #5: 784.3 img/sec
Iter #6: 783.2 img/sec
Iter #7: 782.9 img/sec
Iter #8: 783.9 img/sec
Iter #9: 783.6 img/sec
Img/sec per GPU: 783.3

O ONWEROORE

LightCC MIIFREERAINTE:

LIGHT_2D_ALLREDUCE

LIGHT_INTRA_SIZE

LIGHT_HIERARCHICAL_THR
ESHOLD

LIGHT_TOPK_ALLREDUCE

LIGHT_TOPK_RATIO

LIGHT_TOPK_THRESHOLD

LIGHT_TOPK_FP16

TE73 HCCPNV4h/A100 2#116+& benchmark £&58:

per GPU
per GPU
per GPU
per GPU
per GPU
per GPU
per GPU
per GPU
per GPU
per GPU

+-1.5
Total img/sec on 16 GPU(s): 12532.5 +-

FME
0

8

1073741824

0.01

1048576

0

4. #1470 TFd<, Xid TACO LightCC mniEi#{Tilizt .

izl

E&EA2D-Allreduce Ei%
2D-Allreduce A3 GPU #
2D-Allreduce WIiEE, BuEF
B, INFEFZBENSIEAER2D-
Allreduce
E&{ER TOPK E45&(5

{$5F TOPK [E4&RYILLH)

TOPK E4RYiEE, BURFT, X
FETFZRENEIEAER TOPK
misfs

E458(5h9 value 284 FP16

# EHLIGHT xxHIMETE, BIR{#ERHorovodi# 3B lAllreduce/usr/local /openmpi /bin/mpirun —

np 16 —-H gpul:8,gpu2:8 ——allow-run—-as—-root -bind-to none -map-by slot -x

IRIRERE: BR=ITE (1bF) BRSEAE
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KET_IFNAME=bond(0 -x

3 —x NCCL_NET_GDR_LEVEL=0 -x LD_LIBRARY_ PATH -x PATH -mca pml obl

-mca btl_tcp_if include bond0 -mca btl “openib python3

/mnt /pytorch_synthetic_benchmark.py —-—-model resnet50 --batch-size=256

TE7 HCCPNV4h/A100 2#1116+, X LightCC Z/E#I benchmark £2:

Model: resnet50

Batch size: 256

Number of GPUs: 16

Running warmup. ..

Running benchmark...

Iter #0: 772.3 img/sec per GPU
Iter #1: 766.2 img/sec per GPU
Iter #2: 769.4 img/sec per GPU
Iter #3: 766.5 img/sec per GPU
Iter #4: 767.0 img/sec per GPU
Iter #5: 767.3 img/sec per GPU
Iter #6: 768.9 img/sec per GPU
Iter #7: 772.0 img/sec per GPU
Iter #8: 770.6 img/sec per GPU
Iter #9: 767.2 img/sec per GPU
Img/sec per GPU: 768.7 +-4.2
Total img/sec on 16 GPU(s): 12299.7 +-67.6

MNOooWwWwWoU &N W

=+ GDR
MiTLATES, £/ GDR #TAlid,

A EE:

{#H GDR T%% nv_peer_mem, #E&ESM %% nv_peer_mem.

/usr/local/openmpi/bin/mpirun -np 16 -H gpul:8,gpu2:8 --allow-run-as-root -bind-to

none -map-by slot -x NCCL_DEBUG=INFO -x NCCL_IB BLE=0

1 -x LIGHT_TOPK_.

LD_LIBRARY PATH -x PATH -mca pml obl -mca btl_tcp_if include bond0 -mca btl “openib

python3 /mnt/pytorch_synthetic_benchmark.py —--model resnet50 —--batch-size=

GDR BEAEARENEEHFMMRRANEEZOMELR, MitERNTERFRR:
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Running benchmark. ..

Iter #0: 782.0 img/sec per GPU
Iter #1: 781.1 img/sec per GPU
Iter #2: 782.0 img/sec per GPU
Iter #3: 783.1 img/sec per GPU
Iter #4: 782.1 img/sec per GPU
Iter #5: 780.7 img/sec per GPU
img/sec per GPU
img/sec per GPU
img/sec per GPU
img/sec per GPU

Iter #6: 781.
Iter #7:. 780.
Iter #8: 783.
Iter #9: 784.
Img/sec per GPU: 782.0 +-2.2

Total img/sec on 16 GPU(s): 12512.6 +-35.7

WorO-NNHRHORFR Q@

B&

A ERFRERMAESENT:

f2§: HCCPNV4h (A100 * 8) + 100G RDMA + 25G VPC
&#: ccr.ccs.tencentyun.com/gcloud/taco-train:torch111-cu113-bm-0.4.1
PZZIER: ResNet50Batch: 256

#E: synthetic data

Horovod+RDMA LightCC+RDMA
sy #GPUs
%8¢ (img/sec) 5 33)[1HESAd 48 (img/sec) ZelEhniEkl
1 819 - 819 -
HCCPNV4h A100 8 6469 98.73% 6469 98.73%
16 12299 93.85% 12532 95.63%
AR :

33F HCCPNV4h/A100, #EELFHEAR, 2H116+KiED LightCC aliS&hNiEELM93.85%12AF195.63% .

Li® benchmark t83z#58% ResNet50ZMgE #ESR!, ModelName 52 Keras Applications

Li& docker $RIRXATF demo, HEFEMABCH docker FRHIR, HER FELFEFHEFE RDMA K51 LREM-RIER .
MFTFE OS/python/CUDA/tensorflow [RAEI LightCC IEA M, SBXRBAERIR.
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‘BiHCEFNER
TCCL {EFi5AA

EIEEFRATE: 2024-10-29 11:31:42

RM{EnR

AN BNAEBNZFEFEE TCCL INEEERE, SCIMEEBINI ROMA MEHSSREERIMEEIER . AAERIISESR, ML
FHERY NCCL 5%, TCCL Fuit&IrILMEH 50% HERAE,

RMFTR
BEFR

1. 8 GPU & HCCPNV4sne & GPU 2 HCCPNV4sn StaEitEERESEH, H3I52#5 1.6 Tbps 1 800Gbps RDMA R4,
2. 73 GPU B4 &% GPU 3Ezh #1 nvidia—fabricmanager IR o

o HERE:
TCCL iETHEIRZEEK glibc ira 2.17 LA E, CUDA k4 10.0 LA L,

EFERESN

TCCLERZFERA=MARNEE, EULMRESESRREESUSHENEESR.
o TCCL BIEE + #iF&% Pytorch
o TCCL i&EE + Pytorch @&{Siif4
o NCCL ffif% + HEFFRY IP iR

© HR:
BT LRI SHEFEET Pytorch #8452, FRIUEELL Pytorch JaflistTieR,

TCCLEI=MEANB XL T

. N k= %3 Pytorch BISHE (1875) BiE=: %8 NCCOL
TERI Bix—: mi¥EE Pytorch " T——
- o R TCCL o %4 Pytorch &SR o &% NCCL &t
ERLR « EHRIERE Pytorch . EESHRBEES . (EREHA
st U SHRBENE TRSE TR E
- EEEIETLE Pytorch EEEBELS SRR, BEENH
SRR EEER SIS ER R

N =P 3
%35z NCCL Bk 2.12 :I_—Llffzazﬂfiih Pytorch

B IR R EK glibc hi%& 2.17 LA E =% NCCL B

) R 23K glibc BRA 2.17 LA L
=% CUDA i 10.0 BLE =3k CUDA 5 10.0 LLE

WNRBAIN S ZFAEE) G SIEXLLREE, HEERGZ=, #EAREM NCCL lRAF] CUDA IRE, REREFERAE, FREEMl
Stk EEIHRIE Pytorch,
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MREHERFERMATRUSHE, FESERT SHER, HEEHINANEZ, FEERZARHERAEERSZRENZAIR
FIRIMER
MRERFEM W SBMER, BATLUMERSE, RFTEEHRIF Pytorch E5R.

ECE TCCL HIRFHIRIE
Bix—: WERE Pytorch

BF# X Pytorch BRARARSH &R NCCL B(5E, FLALEEE Bt =I5 UER TCCL,
1. ¥ TCCL

LA Ubuntu 20.04 B4, ETLMERATGHSRE, 2B TCCL F /opt/tencent/tccl BFo

dpkg -r tccl && dpkg —-r nccl-rdma-sharp-plugins

https://taco-1251783334.cos.ap-shanghai.mygcloud.com/tccl/TCCL_1.5-
ubuntu.20.04.5_amd64.deb && dpkg —-i TCCL_1.5-ubuntu.20.04.5_amdé64.deb &&
TCCL_1.5-ubuntu.20.04.5_amd64.deb

WMEREFEH CentOS 8% TencentOS, SEUTHERLE:

—e nccl-rdma-sharp-plugins-1.0-1.x86_64

https://taco-1251783334.cos.ap-shanghai.mygcloud.com/tccl/tccl-1.5-
1.t12.x86_64.rpm && —ivh --nodeps --force tccl-1.5-1.t12.x86_64.rpm &&
1.5-1.t12.x86_64.rpm

2, EFRmFRE Pytorch

AT/ Pytorch BB &&ETA, i#EESX EM Pytorch Z3Ei5H0A .

#!/bin/bash

pip uninstall -y torch

clone --recursive https://github.com/pytorch/pytorch

cd pytorch

export USE_SYSTEM_NCCL=1
rt NCCL_INCLUDE_DIR="/o0p
export NCCL_LIB_DIR="/opt/ten
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https://github.com/pytorch/pytorch#from-source

O BHS

python setup.py develop

HHEINEEM TACO Kit

3. EE TCCL Hi¥Em

export NCCL_DEBUG=INFO
export NCCL_SOCKET_IFNAME=ethO
export NCCL_IB_GID_INDEX=3

export NCCL_IB_DISABLE=0

export

NCCL_IB_HCA=mlx5_bond_0,mlx5_bond_1,mlx5_bond_2,mlx5_bond_3,mlx5_bond_4,mlx5_bond_5,mlx
5_bond_6,mlx5_bond_7

export NCCL_NET_GDR_LEVEL=2
export NCCL_IB_QPS_PER_CONNECTION=4
export NCCL_IB_TC=160
export NCCL_IB_TIMEOUT=22
export NCCL_PXN_DISABLE=0
export TCCL_TOPO_AFFINITY=4

A FEE:

S|EEd TCCL_TOPO_AFFINITY=4 FFEMIZIGFMNEENIS

4., IE Pytorch

ETRNSEHESNSFINGFIEPITENHIMTER ( export NCCL_DEBUG=INFO ) :

ViM-3-L1/-Cento

vm-3-17-centos:
vm-3-17-centos:
vm-3-17-centos:
NCCL version 2.
vm-3-17-centos:
vm-3-17-centos:
vm-3-17-centos:
vm-3-17-centos:

4550.74550 [U] N NFU
74350:74350 [@] NCCL INFO
74350:74350 [@] NCCL INFO
74350:74350 [@] NCCL INFO
12.12_TCCL_v1.5+cudall.6
74352:74352 [2] NCCL INFO
74352:74352 [2] NCCL INFO
74352:74352 [2] NCCL INFO
74352:74352 [2] NCCL INFO

5. IRiF nccl-tests

BOO ap . U g e U.10.1Y0.5. <U>
NET/Plugin : No plugin found (libnccl-net.so), using internal implementation
NET/IB : Using [@]mlx5_bond_0:1/RoCE [RO]; OOB eth0:10.100.3.17<0>

Using network IB

Bootstrap : Using eth0:10.100.3.17<0>

NET/Plugin : No plugin found (libnccl-net.so), using internal implementation
NET/IB : Using [@]mlx5_bond_0:1/RoCE [RO]; OOB eth0:10.100.3.17<0>

Using network IB

iZ1T nccl-tests ZRIEE export MEAY TCCL I§=:

export LD_LIBRARY_PATH=/opt/tencent/tccl/lib:

6. HEMRASTS
B#I TCCL X8 NCCL hig7s 2.12 , E3R glibc iR% 2.17 LAE, CUDA &% 10.0 LA L. Eftt CUDA hRAZIHERRIGRIERE

IIRENST #5

BiE=: &% Pytorch BISiGH

Pytorch3ZiH B IRHHIARIENE =S BEER, FRUERERHRE Pytorch RIRIHET, AFALAER TCCL BERiR, APIS
NCCL R23#E, #15a2% Pytorch IBEERRNTE -

1. 2% Pytorch iBfEiEL

IRIRFRE: iRt E

(b)) BRSEAT

$837 #48m


https://pytorch.org/docs/stable/distributed.html#backends

HHEINEEM TACO Kit

dpkg -r tccl && dpkg —-r nccl-rdma-sharp-plugins

pip uninstall -y torch-tccl

https://taco-1251783334.cos.ap-shanghai.mygcloud.com/tccl/torch_tccl-0.0.2_ptl.12-
py3-none-any.whl && pip torch_tccl-0.0.2_ptl.12-py3-none-any.whl && =it
torch_tccl-0.0.2_ptl.12-py3—none—any.whl

2, fEsksRE

import torch_tccl

args.dist_backend = "tccl"

torch.distributed.init_process_group (
backend=args.dist_backend,
init_method=args.dist_url,

world_size=args.world_size, rank=args.rank

3. EE TCCL FiR¥ER

export NCCL_DEBUG=INFO

export NCCL_SOCKET_IFNAME=ethO
export NCCL_IB_GID_INDEX=3

export NCCL_IB_DISABLE=0

export
NCCL_IB_HCA=mlx5_bond_0,mlx5 bond_1,mlx5 bond_2,mlx5_bond_3,mlx5_bond_4,mlx5_bond_5,mlx
5_bond_6,ml1x5_bond_7

export NCCL_NET_GDR_LEVEL=2

export NCCL_IB_QPS_PER_CONNECTION=4
export NCCL_IB_TC=160

export NCCL_IB_TIMEOUT=22

export NCCL_PXN_DISABLE=0

export TCCL_TOPO_AFFINITY=4

R
E@Ed TCcCL_TOPO_AFFINITY=4 FFERIEIGHMNEENISHE

4. I8%F Pytorch
BERTOHIUIIZGWLSE, HMNTRRARABERIREERINE .

IRIFRE: BR=ItE (It ) BRSEATF 5538 #48m




@ i=gh by HEIEER TACO Kit

vm-3-17-centos:35915:35915 [@] NCCL INFO NET/Plugin : No plugin found (libnccl-net.so), using internal implementation
vm- 3 17-centos:35915:35915 [@] NCCL INFO NET/IB : Using [@]mlx5_bond_0:1/RoCE [RO]; OOB eth@:10.100.3.17<0>
vm-3-17-centos:35915:35915 [@] NCCL INFO Using network IB

NCCL version 2.12.12_TCCL_v1.5+cudall.6

vim-3-1/-centos:35919:35919 [4] NCCL INFO Bootstrap : Using eth@:10.100.3.17<0>
vm-3-17-centos:35919:35919 [4] NCCL INFO NET/Plugin : No plugin found (libnccl-net.so), using internal implementation
vm- 3 17-centos:35921:35921 [6] NCCL INFO Bootstrap : Us1ng eth0:10.100. 3 17<0>

5. WERRARH
HAIRFEE(NEZF Pytorch 1.12, Hftt Pytorch #1 CUDA RRASZIFBE RIS E RIS ERIRENIT

© A8
WRIZETT nccl-tests EHMBEEMNSHHZBEENGS, BERRIEZ—%%E TCCL,

(##55) BiE=: &E NCCL i+

MREEERET NCCL , thaJLAMER NCCL fiaIAER TCCL mniEsehn
L% NCCL &t
I Ubuntu 20.04 76, EaJLAER TGRSR ERG .

dpkg -r tccl && dpkg -r nccl-rdma-sharp-plugins

https://taco-1251783334.cos.ap-shanghai.mygcloud.com/nccl/nccl-rdma-sharp—
plugins_1.2_amd64.deb dpkg —-i nccl-rdma-sharp-plugins_1.2_amdé64.deb

WNREEH CentOS 8k TencentOS, SELUTHEBERE

—e nccl-rdma-sharp-plugins-1.0-1.x86_64

https://taco-1251783334.cos.ap-shanghai.mygcloud.com/nccl/nccl-rdma-sharp-
plugins-1.2-1.x86_64.rpm && —ivh --nodeps —--force nccl-rdma-sharp-plugins-1.2-

x86_64.rpm
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2. FEUGHHEIFR IP SR

NCCL A BB aRE bonding ASREMLBE hash BHEMMKL . NREEIFMEIGIMIFEMERM, AP
AILAEEHEERY IP FIZRSREEM

IP HEFFRI LR BRI T A =5ehk :

a. = IP FESE

VPC IP itlili@id ifconfig eth0 3REY, BIFINHR IP, #&XW0TF:

root@VM-125-10-tencentos: /workspace

16.177.28
6.176.11
16.177.25
6.177.12

https://taco-1251783334.cos.ap—
shanghai.mygcloud.com/tccl/get_rdma_order_by_ip.sh && get_rdma_order_by_ip.sh
ip_eth0.txt
@

A FEE:
o FIBTRHERET curl TR (EEAXF Ubuntu, &id apt install curl RE) .
o HUTHIARBT SR ssh i5iREMFEE =,

c. EEHIFRR IP IR

root@VM-125-10-tencentos: /workspace
6.176.11
). 177.12
16.177.
177,

- NCCL_DEBUG=INFO
NCCL_SOCKET_IFNAME=ethO

~t NCCL_IB_GID_INDEX=C
NCCL_IB_DISABLE=0

NCCL_IB_HCA=mlx5_bond_0,mlx5_bond_1,mlx5_bond_2,mlx5_bond_3,mlx5_bond_4,mlx5_bond_5,
mlx5_bond_6,mlx5_bond_7
- NCCL_NET_GDR_LEVEL=2
NCCL_IB_QPS_PER_CONNECTION=4
© NCCL_IB_TC=160
NCCL_IB_TIMEOUT=22

~t NCCL_PXN_DISABLE=0
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4. EMERAE

BREERISHINNGEHELSEEIA . H140, WNREA deepspeed launcher BahilllidiE, ZXHFRR IP SIRZE,
EXIRZRY IP FURB A hostfile, BREzhllZHE

root@vm-3-17-centos:/workspace/ptm/gpt
172.16.176.11 slots=8
172.16.177.12 slots=8
172.16.177.25 slots=8
172.16.177.28 slots=8

deepspeed —-hostfile ./hostfile —-—master_addr 172.16.176.11 train.py

SNSR{ER torchrun Bahillgi#ig, @i - —node_rank EEMRAITRIRF,

// on 172.16.176.11

torchrun --nnodes=4 —--nproc_per_node=8 --node_rank=0 —--master_addr=172.
train.py

// on 172.16.176.12

torchrun --nnodes=4 —--nproc_per_node=8 —--node_rank=1 —--master_addr=172.
train.py

// on 172.16.176.25

torchrun --nnodes=4 --nproc_per_node=8 --node_rank=2 --master_addr=172.
train.py

// on 172.16.176.28

torchrun --nnodes=4 --nproc_per_node=8 —--node_rank=3 —--master_addr=172.

train.py

SNSREER mpirun Bablgi#E, RRIRFHES IP BIET,

mpirun \
-np 64 \
-H 172.16.176.11:8,172.16.177.12:8,172.16.177.25:8,172.16.177.28:8 \
——allow-run—-as-root \
-bind-to none -map-by slot \
NCCL_DEBUG=INFO
NCCL_IB_GID_INDEX=3 \
NCCL_IB_DISABLE=0 \
NCCL_SOCKET_IFNAME=ethO \

NCCL_IB_HCA=mlx5_bond_0,mlx5_bond_1,mlx5_bond_2,mlx5_bond_3,mlx5_bond_4,mlx5_bond_5,
mlx5_bond_6,mlx5 _bond_7 \

NCCL_NET_GDR_LEVEL=2 \

NCCL_IB_QPS_PER_CONNECTION=4 \

NCCL_IB_TC=160 \

NCCL_IB_TIMEOUT=22 \
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—-x NCCL_PXN_DISABLE=0 \
-x LD_LIBRARY_PATH -x PATH \

-mca coll_hcoll_enable 0 \

—-mca pml obl \

-mca btl_tcp_if_include eth0 \
-mca btl “openib \
all_reduce_perf -b 1G -e 1G -n 1000 -g 1
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fcE& HARP 3 zUill&IAR

EIEEFAE: 2024-09-24 10:58:01

RM{Fin

AN EMTEI SRS BEHE, HLAEE HARP SHRIIGIHE,
RMES IR

St RE

BHER-RHEETF GPU RIVEE, FImM8RIIGMBURZIHESHEMEM-T (MEM-RHIKMFK) . RESEUT:

1. B =RSHEGS , EEFESLH 1D #ANFERE.

2. FEEBIFETR, EFNERERE, HehHENE. NTERR:
T [ & s SEEERE v
BESNRERS oo, AIEEAEESREREEE, SIiERR=EEE

2= FHl ER EE%E AR Bk ~

EFEE HEN-E LRI it =2l BERE hiTeeS peat iy

() ZrarEEEmEs SESErEErRiEn, SEEEEEEE
SRR
b NS Sl v S . . - (EM-E) SEARRIP

3. ERHASPEERRE O, EFHMNR, SEMRIARE,

EEHIRIERR

1. 81 FERREERHRESR Linux 6, BRE6,
2. MTUTESS, PTERERZ.

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

REISERINTERRR:
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[Thu 12 May
[Thu 12 May 136 Check whether assistant nics are attached and enough

[Thu 12 May 136: Modify /etc/rc.local to auto re-configure harp after each reboot

[Thu 12 May :36: Bind assistant nic(s) to kernel at first

[Thu 12 May :36: Remove existing harp configurations

[Thu 12 May 136: Start downloading tools package ...

[Thu 12 May :36: Start loading the uio module for "Ubuntu" ..
[Thu 12 May :36: Start generating harp config files ...

[Thu 12 May :36: Set up HARP successfully

3. WiTLAFar<, EREH.

4. FRITLATSRS, RERRIERN.
MEATAFEEEREM:

cat /proc/meminfo | grep HugePages_Total

IRENTER, RREERI.
HugePages_Total: 50

REREFE TRENXH:

1s -1 /usr/local/tfabric/tools/config/ztcp*.conf

BEERNTERRTR, RRE~EREXH .

(base) ubuntu@VM-18-223-ubuntu: /usr/local/tfabric/tools/config/ztcp*.conf
-rw-rw-rw- 1 root root 898 May : /usr/local/tfabric/tools/config/ztcpl.conf
-rw-rw-rw- 1 root root 900 May : /usr/local/tfabric/tools/config/ztcp2.conf
-PW-TwW-w- root root 901 May : /usr/local/tfabric/tools/config/ztcp3.conf
-TW-TW-Iw- root root 905 May ): /usr/local/tfabric/tools/config/ztcp4.conf

-W-rw-rw- root root 906 May : /usr/local/tfabric/tools/config/ztcp5.conf
“TW-TW-Iw- root root 911 May : /usr/local/tfabric/tools/config/ztcpb.conf
-TW-TW-TIw- root root 912 May :36 /usr/local/tfabric/tools/config/ztcp7.conf
“TW=-TW-wW- root root 894 May : /usr/local/tfabric/tools/config/ztcp.conf
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fcE&=s SSH &%Fihia

EIEEFATE: 2024-09-24 10:58:01

RM{Fins
AR BMARBRSSENEE SSH LTHE,

RMES IR

© HHR:
AXLAFEENEIEEREE SSH aFisiaihfl, EELBEEMANSELRSL

1. 80 FEAMEERABNER Linux 6, EREH.
2. FTLATa<S, RiF root M ssh RS, FHE@ERSS (FAwO: 22) .

sed -1 's/#PermitRootLogin prohibit-password/PermitRootLogin yes/' /etc/ssh/sshd_config

3. HIRITLAT &<, (E2BHEM ssh HiAiwO52222, B5LES host FRERAI22iKOMSRE.

sed -1 's/#Port 22/Port 2222/' /etc/ssh/sshd_config

service ssh restart && netstat —-tulpn

4. 5SS, i8E root FiL,

passwd root

5. thiTLAFas<, 4% SSH Key.

ssh-keygen

6. Bl ~/.ssh/config , FFIMLATRERG, REFEHIBE, 5k host alias BtE.

# 1 ER:

# WRRBcvMiEY, MipEfEaNEE ifconfig etho” BiRMip

# WMRRBARDMANE, WipRMEHER ifconfig bond0 BFRMYip
Host gpul

hostname 10.0.2.8

port 2222

Host gpu2

hostname 10.0.2.9

port 2222

7. fA ssh-copy-id 1§ SSH key ¥ REIFMAW =R, ERSNREHELE, RARFNMESHTRE,
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ssh-copy-id gpu2
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BmZRAPS RDMA &z

SiFEHEE: 2024-09-20 21:56:01
BREIDR

AN BINTAHERLERAFE RDMA Bz
RMES R

© HHR:
AL Ubuntu 20.04 BERSZAINZZ G

1. PUTLATEHS, THMRERPEI OS hiRAEI MLNX OFED B3,

HHEINEEM TACO Kit

wget https://www.mellanox.com/downloads/ofed/MLNX_OFED-5.4-3.1.0.0/MLNX_OFED_LINUX-5.4-

3.1.0.0-ubuntu20.04-x86_64.tgz

HIERTEMARAIRERS, WiEFiE Linux InfiniBand Drivers TEAIRAIMRA , EREBINTEFRRR:

A FEE:
OFED MrAI%IE 5.4-3.1.0.0 o

GPUDIrect ROMA
CloudX Software

Linux Inbox Drivers

[ Inbox Drivers - Documents

Linux Drivers for Ethernet and InfiniBand adapters are also available Inbox in all the major

FlexBoot distributions, RHEL, SLES, Ubuntu and more.

UEFI

mlxup - Firmware Utility

MFT - Firmware Tools NVIDIA products.
IB Management &
Monitoring Tools Benefits

View the explanation of MLNX_OFED OS support models and information about OFED LTS for

——
Download LTS Download

Common Information Model

Note: MLNX_OFED 4.9-x LTS should be used by customers who would like to utilize one of the following:

= NVIDIA ConnectX-3 Pro
= NVIDIA ConnectX-3

A1/ CONFIGURATION
LY S ARisEtes * NVIDIA Connect-18
] TOOLS
= = RDMA experimental verbs library (mlnx_lib)
= 0Ss based on kernel version lower than 3.10
“Z ACAN Note: All of the above are not available on MLNX_OFED 5.x branch.
ACADEMY
ONLINE COURSES Note: MLNX_OFED 5.4-x LTS should be used by customers who would like to utilize NVIDIA ConnectX-4 onwards adapter cards and keep using
stable 5.4-x deployment and get:
= Critical bug fixes
== EQUES " Su j
-q pport for new major 0Ss
g== REQUEST
G==J ADEMO
&

MLNX_OFED LTS Download Center

Current Versions (JEIEATEETLY

Version 0s
(Archive) Distribution

5. Ubu
3.

SLES
g- RHEL/CentOS
= = Oracle Linux
S 4 KYLIN
3.0.3.0 Fedora
4.9- EulerOS
4.1.7.0 Debian
4.9- -

Citrix
4.0.8.0 XenServer
4.9- Host

IRIFRE: BR=ItE (It ) BRSEATF

7c45a6410e8f6be

0os Archi e /
Distribution Documentation
Version
Ubuntu 21.04 G 1SO: MLNX_OFED_LINUX-5.4-3.1.0.0-ubuntu20.04-x86_64.is0
| Ubuntu 20.04 [EEREEIY SHA5256:

Ubuntu 18.04 | aarch64 56a99c adal 0900127

Ubuntu 16.04 Size: 399M

Ubuntu 14.04
tgz: MLNX_OFED_LINUX-5.4-3.1.0.0-ubuntu20.04-x86_64.tgz
a8540ff82c050d10: b767165727 3f43c51cb798eede
Size: 398M

SOURCES: MLNX_OFED_SRC-debian-5.4-3.1.0.0.tgz

START OVER

47 H48m:


https://network.nvidia.com/products/infiniband-drivers/linux/mlnx_ofed/
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2. RIRITUAT &S, BITRERTE.

cd MLNX_OFED_LINUX-5.4-3.1.0.0-ubuntu20.04-x86_64

./mlnxofedinstall —--user-space-only —-without-fw-update —-—force

FZRIERENNLE warning E2028, EERELEM Installation passed successfully Z&Ff, RRZEMIN.

HIKIRME

BRI ERHNIN TEMRER:

Installing mlnx-iproute?2-5.6.0...
Installing neohost-backend-1.5.0...

Collecting debug info...

B2ELUTESBGE:
1. BBF neohost FEKiH python2, HTLATHS, EREREIAR python FRA .

In -sf /usr/bin/python2.7 /usr/bin/python

2. TLAT® S, AIA python kRAE .

python --version

WRIBTHAE python %<, MEERL python2.7,
3. MITLIT® <, EHMRE ofed.

./mlnxofedinstall —--user-space-only —--without-fw-update --force

4. 1ITLATSHS, RS python3 fEAZKIA python IR,

update-alternatives --install /usr/bin/python python /usr/bin/python3 1
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