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@ Hﬁizﬂﬁ GPU Zff% 52
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@ Hﬁfﬂﬁ GPU Z=fii%5 4
XA EF

Al L1t
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@ ﬁﬁfﬂﬁ GPU ZfR% 82

Al fEAL

lgrnnE 5 [Z TACO Train
e PN NS

ot BT R] © 2024-03-27 14:22:10

A BUMAIE GPU ARG &L 0_E &R K ] TACO-Training,

L

H i TACO-Training {37+f GPU =hR% 45
H i TACO-Training Y ="MIIEA A EER K ZEF—1 Docker #i&H, HHERGHILATT
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GPU =fik55 4%

ccr.ccs.tencentyun.com/gcloud/taco-training:cull2-cudnn8l-py3-0.3.2

ES (e

SBIEATHE

1. 2E WL NVIDIA GPU SZRIBI#E RV & S2E|, He .
SEB - HEFFEER T EA GT4 2] GT4.41XLARGE948 J\EA1AY,
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https://www.tencentcloud.com/document/product/560/19701

@ Hﬁiﬂﬁ GPU Zff% 52

W | 1EIERE CentOS 7.85¢ Ubuntu 18.04 &I EIUA, FHANE S5 & BN ZEGPUIKEN", fHH H 22 RE L
GPU K3/,
CUDA % cuDNN 1 E B L ZEIEARER B RET, FERTARME LRI R, 40 T EFR

Hi% DHFR
=% ] [ ]
".: E ‘w’ ]|
Ubuntu TencentOS CentOS Windows

< CentOS 7.9 641\
BA BERIEGPUIEE)

GPUIKEIRRZ 450.102.04 CUDARRZ 11.0.3 CuDNNPRZS 8.1.0

FRGift | E1EF) Docker HHRIVANLARYNZRP AR SCAFHIFEE, HEFARCE100GLL EHRSGTE,
2. TER LSRRI ER G, 238 DUT SX- 7232 Docker,

BIERS 1A
CentOS %% Docker ‘B /5 3 FY - 1F CentOS H1%¢3%E Docker #1743,
Ubuntu 2% Docker ‘B 17 X4 - £ Ubuntu #7223 Docker #7723,

3. %% nvidia-docker, HIHIEZ UL NVIDIA ‘E /7 50 - “Z%Envidia-docker,

5 TTF

BH
1. L root FHF S HATLAT dn gy, 583 Docker By /7 s 2% TTF,

IR L BRI (bR ARSUERT] 56 15311


https://docs.docker.com/engine/install/centos/
https://docs.docker.com/engine/install/ubuntu/
https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/latest/install-guide.html

@ Hﬁizﬂﬁ GPU Zff% 52

docker pull ccr.ccs.tencentyun.com/gcloud/taco-training:cull2-cudnn8l1-py3-0.3.2

2. BT T a4y, B3N Docker,
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@ Hﬁizﬂﬁ GPU Zff% 52

docker run —-it —--rm --gpus all --shm-size=32g —--ulimit memlock=-1 —--ulimit stack=67

. HATLA T a4y, &F TTF A,
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@ Hﬁizﬂﬁ GPU Zff% 52

pip show ttensorflow

BREGER

3h7 embedding

TF R4S embedding & TTF 2119217 embedding 1RES4I1T :
TF JRARYES embedding
TTF 24198775 embedding
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GPU =fik55 4%

deep_dynamic_variables = tf.get_variable (

name="deep_dynamic_embeddings",

initializer=tf.compat.vl.random_normal_initializer (0, 0.005),

shape=[100000000, self.embedding_size])
deep_sparse_weights = tf.nn.embedding_lookup (
params=deep_dynamic_variables,
ids=ft_sparse_val,
name="deep_sparse_weights")
deep_embedding = tf.gather (deep_sparse_weights,
deep_embedding = tf.reshape (
deep_embedding,

RN R @ BRI R (sd) ARTERH]

ft_sparse_idx)
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@ Hﬁizﬂﬁ GPU Zff% 52

shape=[self.batch_size, self.feature_num * self.embedding_sizel])

deep_dynamic_variables = tf.dynamic_embedding.get_variable (
name="deep_dynamic_embeddings",
initializer=tf.compat.vl.random_normal_initializer (0, 0.005),
dim=self.embedding_size,
devices=["/{}:0".format (FLAGS.device) ],
init_size=100000000)

deep_sparse_weights = tf.dynamic_embedding.embedding_lookup (
params=deep_dynamic_variables,

ids=ft_sparse_val,

RN R @ BRI R (sd) ARTERH] 5511 35317



@ Hﬁiﬂﬁ GPU Zff% 52

name="deep_sparse_weights")
deep_embedding = tf.gather (deep_sparse_weights, ft_sparse_idx)
deep_embedding = tf.reshape

deep_embedding,

shape=[self.batch_size, self.feature_num * self.embedding_size])

XEERIEE TTF FEXNLUT B AT T8, (IR &

embedding il tf.dynamic_embedding.get_variable , FIHIEZ U tensorflow 27 embedding 1iHH
o

lookup /] tf.dynamic_embedding.embedding_lookup , H{EIEZ N tensorflow 4/ embedding 1A
Fio

TELARY AP i F A SCRYIE 2 L tensorflow 417 embeddings

BARE
AR DO (U AL e TE S, il BUOMNEE &L, MR
(N TIET PR

IR L BRI (bR ARSUERT] 512 35317


https://github.com/tensorflow/recommenders-addons/blob/master/docs/api_docs/tfra/dynamic_embedding/get_variable.md
https://github.com/tensorflow/recommenders-addons/blob/master/docs/api_docs/tfra/dynamic_embedding/embedding_lookup.md
https://github.com/tensorflow/recommenders-addons/blob/master/docs/api_docs/tfra/dynamic_embedding.md

GPU =fik55 4%

opt = tf.train.experimental.enable_mixed_precision_graph_rewrite (opt)

AR
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@ ﬁﬁfﬂﬁ GPU Zi% 52

export TF_ENABLE_AUTO_MIXED_PRECISION=1

TTF B &M E imagenet BHELE )£k resnet50 1Y loss ZR{LHEZE R, 41 F &P
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Q) Hﬁiﬂﬁ GPU ZfR%5H

TTF Adapt AMP (Time and LR Policy)

Start

10

Training ends

0 50000 100000 150000 2000(
ter

XLA

XLA BEr] OB AR TRCE, Al OB R IR E, A TR
(NI GEYEaN
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@ Hﬁizﬂﬁ GPU Zff% 52

config = tf.ConfigProto ()
config.graph_options.optimizer_options.global_jit_level = tf.OptimizerOptions.ON_1

sess = tf.Session(config=configqg)

IR R
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GPU =fik55 4%

TF_XLA_FLAGS=—-tf_xla_auto_jit=1
Demo

1£3817 Demo Hij :
1. AT T s, A demo H%.

RN R @ BRI R (sd) ARTERH]
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GPU =fik55 4%

cd /opt/dynamic-embedding-demo

2. PUTLUT anasy, T EEHER,
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GPU =fik55 4%

bash download_dataset.sh

SERTARIELAT Demo, BRd 1 EFFEH TTF,

benchmark

It Demo AKX HEMINAZN A embedding FIJE AL 4 embedding fY1EE ¢
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GPU =fik55 4%

#3# Abenchmark H3%
cd benchmark
HEMEOABLE BT
python train.py

#HEXEWbatch size, FTENFAMBAREE M
rm —-f .index .data-00000-0f-00001
python train.py —--batch_size=16384

#77 A # S embeddingMaSembeddingi#TDe e prMIE AL )| 25
python train.py —--batch_size=16384 --is_dynamic=False

RN R @ BRI R (sd) ARTERH]
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@ Hﬁizﬂﬁ GPU Zff% 52

python train.py —--batch_size=16384 --is_dynamic=True

# A Deepii I £ ERL
python train.py —--batch_size=16384 —--dnn_layer_num=12

ps
1t Demo HRETRAMAITE ps #3174 embedding :

cd ps && bash start.sh

Estimator

RN R @ BRI R (sd) ARTERH] #521 35317



@ ﬁﬁfﬂﬁ GPU ZfR%5 %

It Demo AR/ RAUNAITE Estimator #5558 T {5 3114 embedding :

cd estimator && bash start.sh

fH LightcC

T
1. Bl root P B 34T T éin sy, 83T Docker 55y 7 4% LightCC,
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@ Hﬁizﬂﬁ GPU Zff% 52

docker pull ccr.ccs.tencentyun.com/gcloud/taco-training:cull2-cudnn81-py3-0.3.2

2. FUITLL T a4y, B3N Docker,
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@ Hﬁizﬂﬁ GPU Zff% 52

docker run —--network host -it —--rm —--gpus all —--privileged —--shm-size=32g —--ulimit

3. PATLA T4y, &F LightCC A,
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@ Héizﬁ.ﬁ GPU ZfR%552

pip show light-horovod

TR

L FH N IO T NCCL W45i81(5, SORALELF HARP WMUERIBI TN, FRERRGMNERY
/usr/1lib/x86_64-1linux-gnu/libnccl-net.so XHEBINEIRS libEHZ 2 BlAl /root HFE

T) o Zlib FEHTE init 2K ERSE H3R TH HARP BLE X2 ETEE, MRAMFERF 2R,

KR RAEE

TN LightCC 8 XIMRAEE I, TEILFRHITACE,
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@ HEEHE GPU Zff% 52

A NN WiHA
LIGHT_2D_ALLREDUCE 0 =5 H 2D-Allreduce Hi%
LIGHT_INTRA_SIZE 8 2D-Allreduce HA GPU £

2D-Allreduce WEIME, HNETT, NMFETZ

LIGHT HIERARCHICAL THRESHOLD 1073741824 . "
- - BB £ & 56 2D-Allreduce

LIGHT _TOPK_ALLREDUCE 0 BEHH TOPK E4i81E
LIGHT _TOPK_RATIO 0.01 {fiF TOPK FEZf Hfl

TOPK JE45HVERIME, N2 TT, KRTETZE

LIGHT TOPK_THRESHOLD 1048576 N —
- - {EREAE Y 5 FH topk 546815
LIGHT _TOPK_FP16 0 E45E{ERY value =555 FP16
Demo

1. QM A GPU LhlG, AL B b B4 5% LightCC FHILE AR &,
2. FER B IRIAITLUT a5, XA LHIEAT SSH AT,
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GPU =fik55 4%

# 7t root M sshllkss, HEFMRS (BiNmO @ 22)
sed -1 's/#PermitRootLogin prohibit-password/PermitRootLogin yes/'

service ssh start && netstat —-tulpn

RN R @ BRI R (sd) ARTERH]

/etc/ssh/sshd_co
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GPU =fik55 4%

HER AN sshBRING I N2222, Bilk5host 24
sed -1 's/#Port 22/Port 2222/' /etc/ssh/sshd_config

service ssh restart && netstat —-tulpn
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GPU =fik55 4%

#i% B root passwd

passwd root
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GPU =fik55 4%

#7°% ssh key
ssh-keygen
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GPU =fik55 4%

#HCE s shEHBRIAE I 222254 0

#0# ~/.ssh/config, FRMUMUTHNE, RFEH

HER XHEEHNipRWANIES ifconfig eth0 Bmlip
Host gpul

hostname 10.0.2.8

port 2222

Host gpu?2

hostname 10.0.2.9

port 2222

RN R @ BRI R (sd) ARTERH]
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GPU =fik55 4%

#E LA AR, RN AYLN B O
ssh-copy-id gpul
ssh—-copy-id gpu?2
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GPU =fik55 4%

N A LRI
ssh gpul
ssh gpu?2

3. HUATLLUF a4, F# Horovod #Y benchmark = EIAS
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@ Hﬁizﬂﬁ GPU Z/R553:

wget https://raw.githubusercontent.com/horovod/horovod/master/examples/tensorflow/t

4. HATLUT 43, TR ResNet50fyZ A% benchmark,
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@ Héizﬂﬁ GPU Zff% 52

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

A BB EE N \RALE, RAHMEENTER —np M -8 S8, HMTZESBUIT
NCCL_ALGO=RING : J%#% NCCL Hil{E 8N ring Bk,
NCCL_DEBUG=INFO : F/§ NCCL 'y debug it
-mca btl_tcp_if_include eth0 : 1% eth0 IR&1EN MPI ZHLEEHIMERIRE, 1EH 2 DMW-RINTRERTk
68, HEWREEERE, TEE MPHERIEIREE N2 E RS,
H GT4.41XLARGE948 fi| T LightCC ZHLilllZk benchmark VAR SEHIE, A1 TRITVR

HIAL : CVM GT4.41XLARGE948 (A100*8 + 50G VPC)
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@ Hﬁizﬂﬁ GPU Zff% 52

GPU X3l : 460.27.04
s | cer.ces.tencentyun.com/gcloud/taco-training:cul12-cudnn81-py3-0.3.2

ResNet50 Throughput(images/sec)

network
horovod 0.21.3 lightcc 3.0.0
NCCL + HRAP 8970.7 10229.9
NCCL + kernel socket 5421.9 7183.5
£/ HARP
KRR HERE

1. BLroot P BB AT T gy, BN emdline, BLES50G A T NTE
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@ Héizﬂﬁ GPU Zff% 52

sed —i '/GRUB_CMDLINE_LINUX/ s/"$/ default_hugepagesz=1GB hugepagesz=1GB hugepages=

TR

AT NRALAS PTG IE hugepages=50, HAMHIEE LR hugepages= (% x 5+10) HATACE,
2. S LIME IR ERGAR, $ATLA T i, ERCEAROTES S,

Ubuntu

CentOS =X TencentOS
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GPU =fik55 4%

sudo update-grub2 && sudo reboot

RN R @ BRI R (sd) ARTERH]

%38 5311



@ Héizﬂﬁ GPU Zff% 52

sudo grub2-mkconfig -o /boot/grub2/grub.cfg && sudo reboot

3. 4BEFAME e, M REGE N GPU REUE., BB IRUTT ¢

3.1 B5f miR SRl G, EBLGIFTETAMNES > 1IP/MF > S5ERMEM R,

3.2 TEFEH ISR ERIEN R8O, RFIERIECCIRNNF, Se@ERrEm-RIFgE.,
3.3 BB AT SE SR

4. PATLL T a4y, W bECE SR,
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https://console.tencentcloud.com/cvm/index

@ Hﬁizﬂﬁ GPU Zff% 52

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

L AR E "Set up HARP successfully”, 3 H /usr/local/tfabric/tools/config HX FEAEKEIE
X ztcp*.conf , MIFRRACEKI,

7
1. L root AP BT T4y, @it Docker #2151y /5 I\ 2% HARP,
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@ Hﬁizﬂﬁ GPU Zff% 52

docker pull ccr.ccs.tencentyun.com/gcloud/taco-training:cull2-cudnn8l1-py3-0.3.2

2. T T a4y, B3 Docker,
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@ Hﬁizﬂﬁ GPU Zff% 52

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

Demo

1. QMG GPU LhljG, ML _EibD JRACIE SLHIPAGEH 223 HARP,
2. 1£ Docker FRARIATLA T any, A PELHEAT SSH b,

RN R @ BRI R (sd) ARTERH] #542 35317



GPU =fik55 4%

# 7t root M sshllkss, HEFMRS (BiNmO @ 22)
sed -1 's/#PermitRootLogin prohibit-password/PermitRootLogin yes/'

service ssh start && netstat —-tulpn

RN R @ BRI R (sd) ARTERH]

/etc/ssh/sshd_co
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GPU =fik55 4%

HER AN sshBRING I N2222, Bilk5host 24
sed -1 's/#Port 22/Port 2222/' /etc/ssh/sshd_config

service ssh restart && netstat —-tulpn
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GPU =fik55 4%

#i%Eroot passwd

passwd root
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GPU =fik55 4%

#7°% ssh key
ssh-keygen
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GPU =fik55 4%

#HCE s shEHBRIAE I 222254 0

#0# ~/.ssh/config, FRMUMUTHNE, RFEH

HER XBEERANipRWNANIES ifconfig eth0 Blip
Host gpul

hostname 10.0.2.8

port 2222

Host gpu?2

hostname 10.0.2.9

port 2222
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GPU =fik55 4%

$E LA AR, FINAYLN B St
ssh-copy-id gpul
ssh—-copy-id gpu?2
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@ Hﬁizﬂﬁ GPU Zff% 52

N A LRI
ssh gpul
ssh gpu?2

3. HUITLL T a4y, T # Horovod HY benchmark IR,
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@ Hﬁizﬂﬁ GPU Z/R553:

wget https://raw.githubusercontent.com/horovod/horovod/master/examples/tensorflow/t

4. FATLL T a4, T84 ResNet50 AYZHLIIZE benchmark,
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@ Hﬁizﬂﬁ GPU Zff% 52

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

AT S SEE R NFEYE, REHMEENTFHER —np f1 -H S8, HPEESEGEANT -
NCCL_ALGO=RING : J%#% NCCL Hil{E 8N ring Bk,
NCCL_DEBUG=INFO : JF/§ NCCL H'#Y debug #ittl. JFEJG, HARP =440 BRIV
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@ Héizﬁ.ﬁ GPU ZfR%5 %8

-mca btl_tcp_if_include eth0 : Ji#¥ eth0 EHEIEN MPI ZHLEEHING LS, 82 1W-RINFERHK
TEE, ALEM-FEREE, FMEE MPIEFIEZBENN 2~ E R,
NCCL #ltafbsenk)a, RIEBM T EFRIMLE L

5. HARP &I Plugin F95 REKEI NCCL 1, EFH UL MELE, HIEM. 405 X4 HARP, TB1EA ST
WT .
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@ Hﬁizﬂﬁ GPU Zff% 52

mv /usr/lib/x86_64-linux—gnu/libnccl-net.so /usr/lib/x86_64-1linux—-gnu/libnccl-net.s
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