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6.

7.

BT A
sh auto_install kingsoft.sh

BB LRI AT Anvee ——version, F5%itHCUDARRAS S, WICUDAZ /i) »

ExNvidiaB M FHEsh

PlUbuntu 18. 0. 4851, "JS ML DB T 223%

1.

2.

5.

B GPUSEAR, HEATCUDASKE) T #Ek & #4554 https://developer. nvidia. com/cuda—downl oads
WS H ORI RGMULE 234, LlUbuntu 18.0.4 64 A6, w40~ 7 ATk .

=r.

EE\:
o Installer Type iXHfEFF%EHF runfile (local) .
o network: MZGZIEA, ZZILEE/N, FEIETHLNBEN T E TR 226,
o local: AHiZ¥if., ZIHEEK, BEE N FRLHEAMGHZEML.

s [Download) , EFE THEAFAMbE:

The base inataller is available for downdoad below.

Thete is 1 patch available. This patch requares the bads anstaller 1o be installed frsl

» Bane Installer Downtoad 1.6 G8] &

Fstallation Instructions

VI B|CUDA Z R FTAE T H 3%, BATA T A%
sudo sh cuda_9.1.85_387.26_linux.run
RIEPE ik FFaccept —yes —enter.
HEE:
o FHHATIE BT 45 R
Driver: Installed require reboot

Toolkit: install skip
Samples: install skip

P IX ANCUDA L B4 T Driver, ToolkitflSamples=%4y, {HMLIK 2R H4EIRE3E E T
SO 7 R e, FRIATBL R A
sudo sh cuda 9.1.85 387.26 linux.run

o CUDAZZHERRINEE AN T -

Driver: Installed
Toolkit: Installed in /usr/local/cuda
Samples: Installed in /home/XX

fE /usr/local/cuda/samples/1 Utilities/deviceQuery HZE'F, 4T make iv4, W LAZwiFH deviceQuery FE/F.

17 deviceQuery IE® E/RilFR&EE, LZIACN CUDA Z23E1EH.
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-sdeviceQuery Starting. ..
CUD#H Device Query (Runtine API) version (CUDART static linking)

Detected 1 CUDA Capable device(sz)

Total lmmﬂ af |Iulml REROFY 2

(Z4) Mu . (128) CUbA Co
GPU Hax

Henory

%P

655360, 3D=(40%, 4096, 409G)
» (mun) laye:
Haxinum Layered 2D Te ., (num)d laye

Total amownt of c

Haxinun nmemory pitch:
Texture ali
Concurrent

Run time i
Integrated GPU
Support host pag

Jl? bytes
Yes with 2 ©

locked memory map
nent for Surfac

y (A

location ID: 007

P i d
Device PCI Domain ID ~ Bus ID
Compute Mode:
{ Default (maltiple

t threads can use :cudaSetDevice() with device sinultaneou

CUDa Driver = CUDART, CUDA Driver Ue = B.0, CUDA Runtime Us 1, Deviced =

‘% % cuDNNAINCCL$8 F9

Z 4 cuDNN

Tezla M40

cuDNNHJ4=FRANVIDIA CUDA® Deep Neural Network library, sENVIDIAE [ 1EFXHEEMEA ML (Deep Neural Networks) [

SRR R TH T GPU I 2
pooling. normalizationPl factivation layersHJHiTIa PALK & miEFE .

N1 BAUbuntu 16. 0. 424451 156 B 4 e B2 B c uDNNGEEAT 41 48 X 265 14 sk
1. B3GPUSZA, TcuDNN R E i N il https:

What's New in cuDNN 7?2

using cUDNN 7 can leverage new features and
.cuDNN 7is

developer. nvidia. com/cudnn ,

Deep learning frameworks
deliver up to 3x faster training performance compared to Pascal GPUs
the members of the NVIDIA Developer Program. Highlights include:

CuDNNIIR BEA 28 4 2% h B AR R AR SR 1 i BEDLAL B Se BT 3K, filticonvo lution,

w5 [Download) #H4T F#K.

performance of the Volta architecture to
v available as a free download to

« Upto 2.5x faster training of ResNet50 and 3x faster training of NMT language translation LSTM RNNs on Tesla

V100 vs. Tesla P100
« Accelerated convolutions using mixed-precision Tensor Cores operations on Volta GFUs
» Grouped Convalutions for models such as ResNeXt and Xception and CTC [Connectionist

loss layer for temporal classification

2. TREG/EM, WEHOPBRIR, TRAMANER AN, R EER, BANEE D IR

Temporal Cla

ssification])
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Download the Latest Software and
tools for your next project or idea

o

Submit and Track Bugs to help us
improve our developer tools

Already have an account?

NVIDIA Developer | Sign Up n Create Account |_| Enter Details _ Verify Email
__One account, Create Your Account
infinite possibilities
Connect with over 500,000 : : i
Developers and Researchers . @kingsoft.com

By clicking Mext you Sgres bo our s . and canfiren that you are 13
years of age or older

3. kBB IERICUDANT MR A, 1X BLFRATIEFRCUDA 9. 1.

cuDNN Download

PU-accelerated library of primitives for deep neursl nebwork

# | Agres To the Tarme of the cubNH Softwars Licenss Agrasmant

4. HEFEEERERSGEINIIRA, XERAITERE [cuDNN v7.0.5 Library for Linux) , T#EAF|ES S Fcudnn-9. 1-1 inux-

x64-v7. tgz.

5. VIHEIcuDNNIE G5 B AR H 3R, AR ATHIA LU TR 2 AT L

sudo tar -xvf cudnn-9.1-linux-x64-v7.tgz -C /usr/local ———— SRR

ZHNCCL

NCCLSENvidia Collective multi-GPU Communication Libraryff&ai#R, B —PELIMEZGCPUM]collective communicationid{E

FE, Nvidiafit TIRZ M4k, LAEPCIe. Nvlink. InfiniBand - SZEE: & B[S 3R .

1. &FCPUSEA], HE4TNCCL F#RELE # F#iHhbl https://developer. nvidia. com/nccl , 7 [Download) #E4T F#k.
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1.
2.

3.

What's New in NCCL 2.17?

Deep learning frameworks using NCCL 2.1 deliver high-performance and efficient multi-node, multi-GPU scaling of
deep learning training, NCCL 2.1 is optimized for Volta and is now available as a free download to the members of the

MNVIDIA Developer Program.

« Delivers over 90% multi-node scaling efficiency using up to eight GPU-accelerated servers
» Performs automatic topology detection to determine optimal communication path

« Optimized to achieve high bandwidih over PCle and NVLink high-speed interconnect

« Support for RDMA over Converged Ethernet [RoCE] network protocol for multi-node scaling

DOWNLOAD

To download earlier versions of NCCL [1.x] versions pléase visit the M

i BGOSR /TEM, OV RSORS00 . B, PO RRAN) NCCL, X HIATEFE [Download NCCL v2.1.4, for

CUDA 9.1, Jan 18, 2018] .

NVIDIA Collective Communications Library [NCCL) Download
Page

# | gres To the Terma 34 the Soltears

S EAE RGN IRA, PlUbuntu 16. 0. 4441, X B ATESE [NCCL 2. 1.4 for Ubuntu 16.04 and CUDA 9) , F#

15%|nccl —repo—ubuntul604-2. 1. 4-ga—cuda9. 1 1-1 amd64. deb.

Network install

If not already done, make sure you install the network repository:

then run the following command to installer NCCL:
sudo apt install libnccl2=2.1.4-1+cuda?.1 libnccl-dev=2.1.4-1+cuda%.1

DI BINCCLICF T H o, 384T LA N g2

sudo dpkg —i nccl-repo—ubuntul604-2.1.4-ga-cuda9.1 1-1 amd64.deb

SERUR S 223, BNCCLIY include A1 1ib 0436 NS0 3%t ™. /usr/local/include/usr/local/lib H3 K.

‘Z 3 CAFFEfE /M
il 4R 4% 1

CZBE A ITICUDA, HRLZHRIEB B HRE L IECUDAIKA 4R .
BB cUDNNAINCCLAR AL B, 5 R 1B BB HRE 2285 cuDNNAINCCLAE B .

TR B HMIZE, T LT IR 2

sudo apt—get install libprotobuf-dev libleveldb—dev libsnappy-dev libopencv-dev libhdf5-serial-dev protobuf-compiler libgflags

—dev libgoogle-glog—dev liblmdb-dev libatlas-base-dev git -y
sudo apt—-get install ——no—install-recommends libboost-all-dev -y

&
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%3 CAFFE

1. M Github FERCAFFERIXT N KATRRAS, F#EShkan ~:  https://github. com/NVIDIA/caffe/releases, #E$E [Source code
(tar.gz) Y . BEEHEERE, RIS AT T

wget https://github.com/NVIDIA/caffe/archive/v0. 16.6. tar. gz

NVCaffe 0.16.6
s X dmikolaey o this 2

Assets

2. #H{7Openblas 5 %%, AN T84

wget https://github.com/xianyi/OpenBLAS/archive/v0.2.20. tar. gz
tar —xvf v0.2.20.tar.gz

cd OpenBLAS-0. 2. 20

make PRFIX=/opt/OpenBLAS

make install

3. FLE1ibEgsE, MLibFEAR, AL TFES:

echo “/opt/OpenBLAS/1ib/

/usr/local/cuda/1ib64 “ >> /etc/1d.so.conf.d/cuda. conf
ldconfig
ldconfig -v

4. FRECAFFER4EA, EH S E]/home HE T, HIALLTTE4:
tar —xvf v0.16.6.tar.gz
cd caffe—-0.16.6
cp Makefile.config.example Makefile.config

5. XfMakefile. configiffT4m4E, A FIE4:

vi Makefile.config

£$iUSE NCCL := 1, USE CUDNN := 1 Z®ifyeRs, fFHA%.

TE:

o HUWXH4T USE_CUDNN := 1 MUyEREA LU cuDNN JniE.
o HUHXHT USE NCCL := 1 WIERBW LS HTEZ A GPU LiZ4T Caffe ATFRHI NCCL.

6. PRAFFEICHISCHE, STCAFFERFTHEE, HATE4:

make —all - j4

Sl 1P 16/21
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ST TR S, ANbin B, HIATR 2

vi /etc/profile
export PATH=$PATH:/home/ caffe-0.16.6/build/tools

RAFTFIR N, BIASRS, MESCIFERL

source /etc/profile

BE B pycaffe
R caf fetR H Fpythons 43¢ N requirements. txtKiF B304, 2235 FHEAIH O EMKBE. AN TRSEE

L.

requirements. txt:

cd caffe-0.16.6/python
cat requirements. txt

BRI E R

cython>=0.19.2
numpy>=1.7.1,<=1.11.0
scipy»>=0.13.2
scikit-image>=0.9.3
matplotlib>=1.3.1
ipython>=3.0.0, <=5.4.1
h5py>=2.2.0
leveldb>=0.191
networkx>=1.8.1
nose>=1.3.0
pandas>=0.12.0
protobuf>=2.5.0
pydot2
python—dateutil>=1.4, <2
python-gflags>=2.0
pyyaml>=3.10
Pillow>=2.3.0

six>=1.1.0

PAT 2R

for seq in $(cat requirements. txt )
do

pip install §seq

done

ZESERG, FRE S caffelR Hax, ATAATUI T4

cd .. ———iBH#MFpython H, FIFcaffet Hx
sudo pip install -r python/requirements. txt

ZEEN I, #4 I RRequirement already satisfied;
HnEpythond% [, FAMWI T4

make pycaffe

BB BT, WINF] /ete/profile, HALLTHE4:

vi /etc/profile
export PYTHONPATH=/home/ caffe-0.16.6/python:$PYTHONPATH

RAFIFIR Y, FATR S, (ESCIFAER:

source /etc/profile

B LRI, B0

¥iApython, JFEpyhtonillikpycaffe, FHizfFil F=47AHEE 6 0IHC & 5 o

import caffe
from caffe import layers as L
from caffe import params as P

ZHTensorFlow¥s /g

P 2% 22 %%

P26 RPN, AT ERRAES 223k

pip3 install ——upgrade tensorflow—gpu

ez
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1. #HfTtensorflow 1.5.0 F#kEiE H F#khhl https://github. com/tensorflow/tensorflow
2. TFEXIRN GPURRAS, XBIATERpython 3.5 fA, HEISCF [tf nightly gpu-1. head-cp35-cp35m—

Individual whi files

linux x86 64.whl) .

3. HIAULTHES, #ATRH.

pip3 install tf nightly gpu-1.head-cp35-cp3bm—linux x86 64.whl

6 UIE A 5

TensorFlowZ 3 5E )G, HATpythonfliAs, MRIEHIHELEER, Ml

import tensorflow as tf
import numpy as np
x_data = np.float32(np.random.rand (2, 100))
y data = np.dot([0.100, 0.200], x data) + 0.300
b = tf.Variable (tf.zeros([1]))
W = tf.Variable (tf.random uniform([1, 2], -1.0, 1.0))
y = tf.matmul (W, x data) + b
loss = tf.reduce mean(tf.square(y — y data))
optimizer = tf.train.GradientDescentOptimizer (0.5)
train = optimizer.minimize (loss)
init = tf.initialize all variables()
sess = tf.Session()
sess. run(init)
for step in range(0, 201):

sess. run(train)

if step % 20 == 0:

print (step, sess.run(W), sess.run(b))=*

ﬁﬂq uj:ﬁﬁrg 5 Npython SCfF, Python $8 [ CAHEATEIAT, 41z

EONVELN ) 2 AEIRAR, AT LAZF tensorf lowth X Y,

vGPUfR

feEcEz:

7RI 5 A

H . PythonfCAE AN .

vGPURE T-NVIDTAHE ) FIGPURE ML BORFR AL T AR 1% 48 2 R 55 25 I GPUSE ki . vOPURLIESEEL 1 GPUBTIR M REA AL, SR PLAE R

55w LIEBUEGPUMfiE

BT AESEIGPU Passthrough (ELEREAD 58, GPUMBIMLREW IR IS R IEE s, BiARiE:

o XFGPUBRIRSEHLEINAR FZ PN %], $R451/2. 1/45 S IMARKLIE FIGPUBE I .

o vGPUMBIL AL BASFHILicense, I T &Ml N7 5.
#ian,

o vPC License: &M TEJE/ BRI 5, WAL BALE., & H10iE s 7 5%.

o vCS License: WEH TIRES I 5, /NI RIERINS. R, ATEEA7 75,

o vDWS License: &M T &M ER/ BT 5. EH TIREEI S5

vGPUH F &5 1 iR

vGPUIRLTE == IR 45 % L 35 8 B GPURI BE 71, vGPUSEW 75 BlE &40 N 7= S -
o GRIDUKE): Z23AEvGPUSLH b, J2S2HlvGPUTHAE K0 £ T R F .

o License Server: AVGPUSERIFZALicense, Gt—% #License.

e License: FTI4i&vGPUSL A [IGRIDIR S .

g
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ANFZE 5 I License il SEEUANR F Th g, B AR ELEE:

e vDWS License: [FIFSZ#EFCUDATHEL. E\V R B G AL BE TAEG, HFR T S2EevGPUSL, vDWSHH] AT GPUTH L 744 sz 45 %ot
OpenGLHY 3 #F o

e vPC License: I AZHFHKEIEEMGAEE, vTH TMgmEE. HEL%.

o vCS License: ZFFREZEIH, WIXFGPURIRRIYIE], $2THCPURIHZ.,

B iR R W FTR o

FOEWIAT M HVGPUThRE, 7 EL 58 MRS
L. J3EvGPUSE o
W SEvGPUZE R Y SEFIRS, T LLIEPEARESER, SO R $10 =% MK O & T GRIDIK AN (K 544 -
AR RIVEAE IR, 1525 0PUL R 5% 25 Sl 1]
2. 3RHiLicenseSCfF. I LAELFZEKRNVIDIAWGSE, sS40 =% R,
3. J&#License ServerJf§ ALicenseX(ff.
ARBAEMVEAL IR, 1S B # License Server.
4. vGPUS 22 B FFH GRIDIR S o
HRAE S A R G, R0t I () 22 AN 77 1K

o WRAEFHWindows, 1555 %%/ HWUIGCGRIDIKA) (Windows) .
o WM MLinux, ES% %%/ IGCRIDIKA) (Linux) .

5. (Al anRARLE HAhGPUSER b S lvGPU B/ BB aE 1, AT N 223 EGRIDIRS) .
B RBAEITEN B, 155 0PULT B 9245 2 R GRIDERZ

¥ License Server

License ServerH T sz¥lLicenseff) gt — &ML, vGPUSLH 72 5License Serverilf{g LAEEGRIDIKS]
AFFPILinux IR %528 A6, NABUTiEELicense Server & HLicense.

EEFE

ANRIELicense %4, K License ServerfIvGPUSLEAIELE [F—ANVPCH, FEAdiH AR IPHiAE VS [ License Server.
U S 7 S MR B vGPUSE, A License Server4BiE AWM TPHUILG, BT 204 4™ ke 4% 107 7 O U TP btk .

License Server i@ 1%

License ServerRIHEfZlCE U N
CPU: 4%
A7 8GB
HAEdE: 10068, ATHAMHE, WHIEFRAEAE.
I BHERIENVIDIAE 43R, H ¥ #ELicense Server,
2. [ALicense Server®§ ALicense,
a. R
b. AFNEARSS 2N “running” JIRE.
systemctl status flexnetls—nvidia.service

U R SRS R, DR B ELHT R SR 55 R P A B AR 55 IR

systemct]l stop flexnetls—nvidia.service
rm —rf /var/opt/flexnetls/nvidia
systemct]l start flexnetls—nvidia.service
systemctl status flexnetls—nvidia.service

c. [AINVIDIAM L=y Hi5 i # B License, FEM “NVIDIA SOFTWARE LICENSING CENTER” Hilfi3fHVLicense 3 ff. HIiH
NVIDIAR A i License: NVIDIA 90-day vGPU trial
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HERE: FEMLicense U EAE24/NT W RSB s BISCHRRRL, TEE FH.
d. $TFFlicserver B FFim, Huhk Ahttp://localhost:8080/1icserver.

e. fElicserverF ML, 4% “License Server > License Management” , _Ff&LicenseXft.
A FAE TG, License Server®] PAJF4G AvGPUSEA#24X License.
3. FlfHlicserver&FH A HEELicense ) FHIH M.

ik “License Server > Licensed Clients” , AL HIEF|Licenseid 4, W KR,

B/ BIEGRIDIRE) (Windows)

AT BLEAE W indows AR SR IIGPU R IR S5 2% 1, Al T30 24 IS GRIDIKES o

I SR vGPUSEAF] A F ) /e TR GRIDIR ) (R RS R, WL T3l % 4GRIDIRE), K 75 EHUEGRIDIKE] o
ZHGRIDIK B

Lo ARAERAE RGERRAS, T HO B AIGRIDIRA) % 4 .«

o &M FWindows 10, Windows Server 2016
o &M TWindows 8. Windows 7. Windows Server 2012R2. Windows Server 2008R2

2. XS, FEME I T 58 GRTDIR A I 223

WHEE: GRIDIENZEARE, WindowsHITAEEERET L (RDP) B A8 A S DirectX. OpenGLEER . 2 H & VNCLR R IE L «
FERJOIX L) 8, W] 22 BEVNCARSS (INtightVNCEE#AT) , FRIEEERIvGPUTE Yufr I s i

BOEGRIDIK B

FETFHRA T BRE 2 BT, HRC 58 ML icense ServerIIS M License ML E . A FXEAEIIEMANIR, S License Server.
PG GRIDIR A [ A L B8R«

1. A5 S EFTFFNVIDIASE i HIAR o

2. W YRl > EHYFRUE” , %iALicense Server(Hihk AN 5,

3. FRGRID¥IEG, EERUEN .

2R /IS GRIDIKE) (Linux)
A L b B 1 TR 56 58 b, 0 3 522 FE W GRTD B
15 GPUSE 1 4 F 72 R CRIDIR AN O F RSB, DTG 75 F A5 ORIDIER), L7 BEMRORIDIEE)
ZHGRIDIK B
1. "NERCRIDIXZNZEEA
2. BT SRS AT AU,
chmod +x NVIDIA-Linux-x86 64-430.30-grid. run
3, T AR

./NVIDIA-Linux-x86 64-430.30-grid.run
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4. FEJECPUZER%48,

reboot
BIEGRID K B
TEHUEARTEAEZ 0T, WifRC5EMLicense Server 5@ MLicense AL E . A REIEMIEAMIIR, ESH 5 H License Server.
WO GRIDAX SN HI#R AT 20 Ry«
L. BEANH/ete/nvidiae

cd /ete/nvidia
2. GBI % H 3 T Beridd. conf U,
o WISCHARAETE, BIEIZH.

cp gridd.conf.template gridd.conf

o WURICIFCAFAE, FTIF LMt

vim gridd.conf

3. TEXMHH ¥ INLicense Serverfit B S .

ServerAddress= /% License Serverf{JIPHulit*/
ServerPort=7070 /* License Serverfimd5, ERIANT070%/
FeatureType= /% WNHIE T CUDATHE, 38 “4” Riml+/

4. )3,

systemctl restart nvidia—-gridd
5. B&iFLicense I IIEIRSS o
systemct]l status nvidia—gridd

T GRIDIKS) & R IhEE, A LAEF “License acquired successfully” F#f.

N 1| =7 > —
GPUTH & A S 22 Z GRID IX B
GPUMMIETHE RIS, iP3. P31, P3IN. FIPAV. GNOISEHI, iR EOpenGLEIESTHE, W AUTE L 222 GRIDIKS] .
FEER: HEERPGPUR EMNL, HGORIDIRZNH it vDWS LicenseliF .
KT VEANMIRIEP IR, 1655 2228 /UEGRIDIKE] (Windows) .
KT BB I CPUSE IR R A4, 1S CPUR= 28,
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