mmsis

EdgeXpert na 1o
|07 NT'M M7 MY
MS-C931

ynnwnh Mn



D'y PIn

G e res N2y NoNNN

4. NTIRN N7DN

A e nINNRYI NIN'17 0'9'0

TSSOSO noynn Tnn

TSRS PRPR innlValnBanivle]

. F SOV UR PP TRTPR NININN NIpNN

TSRS noynn Dipnm

L0 RSP PRSN mo>Iyn NnMy

L e —————— IR NIPNN

B SRR NVIDIA DGX™ N%y9nn N>vn 'nn

3 TP P PRSPPI minon

1 N 2INNX NN
NYyn nn

12 it e 1% NIpNNN 2%¥N Nk N2

3 ORI 10NN

13 e e as NIPNNN QX NX Hyon

B PRSP SPRP PRSPPI N7y N5NNN

S NIPNNN 12NN MOYY NnY

1 nowvnRyIp

16 ettt bbb n nowvn mgmMT

16 ettt e re e moIyn M NN NN

17 e ————— N2YNN M52 VOMPO NX HYON

18 it NN DX P17 NZATIN NIDINN DX 1pNn

S PP PR m>1yn o NCCL

nrya no
22 it NVIDIA DGX™ N%yY9Nn N>wn Ty

.................................. NVIDIA DGX™ N%y9nin Novn ¥ w1nn N
.................................................... S1NNx% 1NN USB Aon pran 1210 Ny
... NVIDIA DGX™ ny9nin N2vn Y I1SO-N NN 21NnNx

oM
V1.1, 2025/12



......................................................................................... NVIDIA Sync
Mapnn
D DonNl Dwm

2 PP PP STRTPROPRTRN MmO NN MUY
29 DGX™ Sw Dmnnn M5
2A%wn JupyterLab
........................................................................................... TN N
.................................................. Docker M2y NVIDIA Container Runtime
Docker N¥12PY NN q0IN 12NN
....................................................................................................... iy
........................................................................................................ mn'x
27 et b bttt b et n e b e b reenrean nrya 1no
...................................................................................................... NGC
N7y N5NNN
B0 e uteete et e e E e r et r e ne b e e Re e reenreenneennes 002 I
B0 ettt e reenes DO'}191 DAY "D>'ONN
30 ittt a e e e ———————— m&5nin Ny mow
..MV NNO
................................................................................................ Ny Noap
32 NVIDIA S/ "mpIn IMNXNN NTNIDXYN N 5T S nH5yom NYap
G PSR nNEAP 10TV
3 ittt ———————————— N¥ONINN NLWN
I ST P RS TU TR nmm nowY
G PR PSP Nrya nno
3 TN 0901 DXAXEN
3 e Safety Instructions
37 e Regulatory Notices



ATIAY N7NnNn

TINKY TOPN , DY DM'YON %% 72NN ANX DX .NININN Nnipnn Mmx ymn 50n nr [zl
. 0LD YNwn Ny nb NPAIXRN TN¥a YNnwn 10 0Mwona

ATIXN N7DN

MS-C931 |07 AT N2 MY

"N NYNNN M TIy'n

USB PD bxnNn DTN

awn &

.’npn Y*9n% X NY°2I0 01PN 119 ,10N 1X D1A9 0°0°1971 TNXY NIpna *

Snwn YD

.DAT N2 95 NINWNY NMwY N92ann NY1dn e

.0°INX 0810 DY 12 YNNWNY X1 AT 1°WIoN5 P11 X TV 91800 Ynwnin %20 ¢

ninnYi nin'vaY n'v'v

.ND1NX N9IPN ']WYJ'J NT 'won oy Tay» 0>°%y DX N21N 1210 NTIAy NAMA0 NN

NTIAYN MR NNYRNN NMKN PPY KM

.NM¥IN ANANN "% DN NX 1101 D'NYXNN X001 1n‘)1w3 ana

75 (1N DX) XDDN AN NIXK 111D .NN01 N2 HY Mnen 1wt A X0 Yy N2 Nywa
.MN12 222 NNy

DIP N2 IXYN™ DPOINAT OMDIANY D ,NWALT NI NNI¥A NOKIN DY Y1 1K NN
.NMay 12 1N (Mbyn 90-1) D*xNnn

TN 92 192 12N POOY T NYAL NN NN DY T NK NN

("L Yy 122) MmN X INNY 115V 12 DIPNA DT 1'RON2 YINRn 1INt

.NYNON Y'Y Y TD MNP 12 YO0 Hnwn 1'won XN NF 1'won



ndoAayna Tan




N>yYnn Nj70

msis

(6

%w
10G

HomI™




AMIIRN

MININN 52 2N NINANNN NYMN1 1MKX NDIDNY TV MIXN2AY 1NRNN
ONMXNN DX MDD R

n'2yon [xnY?
.NN1221 NDYNN NX 9'WoN5 1D MAD/NDyoN' 1¥N%N Sy YN

‘mwn? "ann
%Y NDYyNS Ynwn poon Nt ypy

nmwY va-narfa 20 noaa C aion USB nxye

nonN'opn N2%YN Np9N 0Y ,%nen S 5V/3A Ty P90 210 1ann 9D
.D"MaINn DMY'won nbY 1y 30W Sy

.HDMI™ 2.1-2 NN

nmwY? v'a-naa 10 7w LAN ypw

12N 1N L(LAN) n'mipn A% 2N Ty RJ-45 0072000 NanNnn
N 52D 1MHX

nmMwY vna- nar'a 200 7w LAN QSFP nxexr
XN M>yn? 12annnk 12 DAC/AOC 2201 wnnwinh w»

Kensington n'7'ya y'an

NLAXY D'WNNNY WoXNN Kensington N%'W1 NN9 PO0ON N 1'won
MK 12021 1N/ 101 PIN 1NN 1% NNDA MYSAXA 1NPRA TWONN DX
NMIPORAN MVP XN & DADN N¥PA . N1A NDI¥A NONN D20 Ny¥NxA

LNX NAYT T IR T2D N2 A0 V12 Y9N 220 20N 2 NX 9292
2PN 'onn NX NVAXY D

00 06 000 ©




nninn Ngnn

nidN 290 AN

240W, 48.0V %N M1D P90 e

110~120Vac, 50/60Hz,3.5A / 200~240Vac, 50/60Hz, 2.5A :Mpn
48.0V === 5.0A :pODN e

aIwn &

2902 vy . 1'w2onN DY 1p9I0Y SNw/Nn 92221 DXNNA P11 )X WNNYN2 1 e
71o'2% ,N2WNAN WIK'A2 1T DINAY 212V N1 7122 70T V21X N NID
.19% M52 12D IX DINNXA

w2 X8NIN DXNANA VAN DIND TAN YT N2 e

DX N5 X 021V2 5200 ¥ 12NN TN nNX 219NN 922 NX PNIN NNXKYD e
Ny 9100



nd3Iyna n7uon

noayna D'
JUPOIX NNI¥] NOYNN NX DpnY D10 D'WNNN

(- 3)

msi

"




ninayn nnny
221801 QSFP 520 My¥nX2 NMDvN My Ty DNy N7

awn &

02192 DI'X1 7252 NNNANY DN DA%1AN 121NAN QSFP-N 9121 NMawn NN
apialphl

.(System Clustering) M2yn 21O¥/X DA 1X1 NP0 72NN DY 09011 0'019

10



NIYKY Npnn

awn &

NNTjziA DYTIN K77 11'w7 09Nt 000 NI yTNn 2

NVIDIA DGX™ a%yonn nd>ayn 'nn

n7won?7 pm NN 7907 1 NVIDIA DGX™ n2y9nn ndyn Dy UXIN [7NiN 0T 1'won
NIPNN QUXR7 N'NTI NAIYKRIN NDIWNN NTAN NP 071K NMMIDRM 112 7w n T 'oniy
YIn'y7 NN N07E NUIN D'YNNYNY7 Y'Yn Mpnnn QUK L JIYRIN 7INNKN INKR7 WioY

.DGX™ mn>ayna

ny Ubuntu Linux 7¢ n'w'x nnxnm mjpnn npoon NVIDIA DGX™ n%yonin ndavn
790N XIN 1101 [INAX 721 D'9011 DIPNN 7011 ,NDIWNT7 NI'D'YO0 NNIXNI NIYXTN'VDIX
NIdN NT'NY ,NMIDKM NI MIYY N7Y9N7 NRIZTA NdNNAE NPT ,NA'Y' N72V9N NdwN
0T 1'WONA D70 7RI

nnnn

.wxn n2pnin CUDA 7w 075 noawi NVIDIA 7w napnin '7nn

.(TensorFlow, PyTorch ,7un%) nzmy nTn% nnaon% pm

.(NVIDIA GPU Cloud Containers + Docker) ni'7iona nomn

.(Data Center GPU Manager, NVIDIA System Management ,7un?) n>awnn 7¢ [inaxi 1101 ')

N1 Y Ty roniy 7'von n'nnon? twoxn .NGC 7w 2y 'arwn 217'wa ndmn
.NP'7N Nxal nizwa pwa (Machine Learning) naaiwn nTn?/n'minxn

.0'7710N DWINTAN N19'WT7 079/0771 YN N1oNN NN 7Y NNTIN'ODIX

11



[IYRA 2INNX NYTAN

DN YNNWN7 TX¥D 1NN .NDWNN 7W NTIYRIN MNNN 1*70N2 IR N7 0T
M50 NR AN T MIpnnn QUR NIR 7'woni

nYyn an
177> nipninn '7nn

YA 1'WON a¥n? NTIAY [N7IY axn A nna e
.D"IA'NNENYNN DDA ¢
IDWNN NN 1TANY T2 MIENAN QUX Nuon e

I7¥ Mpnan 2A¥n NX N2
0D'DAT 'MYN NNXRA TWJ NOWNN NX Y N1
NTIAY |N71V 2xn

.Bluetooth ix USB niyxnxa 12y nT7n 1an -«
.Ubuntu 7¢ nTiavn |n71v niyxnxa NN Ty e

awn &

.0"0v1TVo USB 120y Ix nT77n 12an7 15> USB-7 USB-C nxnn v1m

YN [PNN 2¥N
YN T PInNn ndwn wa e
AIYNN NNIXD IX NYd W'y

Nmipn AN K77 717 ¢

awn &

721N ,MNNN Nn7wn INK7 .NIWXIN MZNNN )'70N 73 1IX7 wnw' x> 1NNy aynin
.17 nMuznn N1'N27 7125 X7 ANX .NWN 1'woNn a¥N7 ATIAY (N7IY QXN 2 'W9IN 91X 1AV7

12



[ADNN
N7 Y'Y XTI NNNY 197
N0wn? awnian e

Q7N VIVI'R AN NP9onN NINT WIFT NWY IX 9PN VIIVI'R AN Poonn Ethernet arn
(NN NTW/I7Na 7unY) 1aw 7019 X7

.(Bluetooth niy¥nxa n'1'At IX) DNAINN 12DV NT7PN ,NAIXN NTIAY [N7IW 2¥NnY7 *
.71 nwra X7 nwn nnixka awnn :Network Appliance a¥n% ¢

aIwn &

.TINANA NNKYIN DY T'A NJWNAN DY N1 Y'9IN7 NI7I7Y 0'D0NNN 7702 :NAIXN NiYva (INN9
.017n2 HDMI-2 wnnwin'? noa ,naixn 'x1 USB-C/DisplayPort niyxnxa 12nnn nnx DX

aIwn &

MY AT .M7NNA 7'NNNY 197 NWIN 723 NX 12N L7 NI 112N WANYA? (1ON0 ANX DX
.7"7NNnn Jwnn1a 12N nIva viny

NIPNNN QUK NKX 2y9on
70NN NIRT NIK DN NIPNNN QUK
SIYRY AITARI NDWNAN N7VoN *

AV QTVINN NNTANN A¥n NN e
.00 DIDTY 7Y RNl TN ¢
JDIYRIN MIXND Nn7wn e

awn &

NX [7'0917 [N X7 .[I>TVYN )'70N 17102 N>wnn DX wTNN 7'von7 IX NI2d7 'X 07
.N2wn7 j7r1 0NA7 717y 01> TYN Y7002 awnnn 121 ,ATINN N7'NN NX7 N1znnn

ATIAY NN

:NNN2Y 2¥N1 17N NN N7'NN [DIX

NTY [N71Y 2x¥n

ownn NR 7T L1

.MN2AINNN NAIXNA 'VNIVIX [DINA 72V91' NIPNAN qQUR .2

.07 "1 (02NN 12OY) D"VINN 1dYAI NTPNY wnnwn .3

.Tin'¥ 2a¥n7 77w Bluetooth-n njpnn NX 1"ayn? wpann 120y IX DT NNt X7 ox .4

13



[N .N270D D'ITA X7 DN DR D2 ,71¥9%7 7'Nnn? DIk 0N ny 752 USB apnin nan? nn
xxI') "n7nnn" Jona na "annnY p'wn' 0N 775 0T, Ty axn? Bluetooth mwon havin?
Ty ,"7nnn" 7y ynnw yana (N1 j0na 17V9' X7 NN0'o Mtn NIYAITN NIT7n - 7790 n
1Y NI017 T2 1'wdNn MR wTNn 7'von71 Nind7 1o 271 ,j7091* Bluetooth-n

NV [7NN XN
ownn nx 7T L1
NINAN NIV'YAN NNK NIYYAXKA NDwNY? 1annn .2

DA V'SIn NTN NNTANN 7.0 Tan? HTTP-n namd nx ¥ N'onivix y'si* 2y 70110 jon - »
http://spark-abcd.local :75 axiyn nirn? ¥ ,n'n n7nnn%? 7 Mn o'vda

12WN 707190 10N2 NAXIND NAMIN 7K 01 VINVI'X [D9TOT NND *
.("72ar¥9Ix 27w) nx1n ox Ethernet-n 725 nx 1an ¢

Mmpnan 170na niox? nnY

T2 10NN 72V NIY'9IMN NIRIINN INK 2UPY VIYD .NIIXN 27¢ 190102 JNIX ANYF MIPNNN QUR
A%9 D nfwny

:Mpnnn 170N 1w
AT TR NOW 1N L1

.NDIWNN 1Y [ATA TR NNTAN NIREYY7Y N9 TYVINN NOWN DX N
(T™%2 Ny 71w ax¥na) NT7Pn noM® Nrna. .2

y'9In AT 0N .(N'0N NT7PNn NNIY? N'RPINK DTN ,7wn?) 17w nT77nn N0 NX 1N
.NTIW [N71v ax¥na N

(o'~xan) Terms and Conditions .3
.MIPNNA 1'UNN7 T2 DNIX 7271 D701 D'RIN 'Y
wnnwn [awn vy 4

,NT72[0 *T2 1N 110" V77N NITYY 17 IN'YW .NDWN7 NWA7 T2 NN0'0l WYNNwn DV 1IX
.1TA7 DDNR DY (1IN

("arxoIX) v Iy nNTaN .5
.D'¥N DX DT 2% 7V 2977 [N .N17PN 2V DNFTRE NN DI9TYN DX TN
WiFi nwn nama .6

VINLI'R7 NWna poonn Ethernet 72> px n'onivIk 2711 N 2% 7w WiFi-n nwn Nk na
Jaimnn

WiFi nnoo .7
v WiFi-n nwa% nnoton NX |Tn

WiFi nun7 nionoxn .8

YTNN "2NN' 17¥ 2UNNn .AYan DT DR nzaoni 17w WiFi-n nwa? nnannn nownin
7¢ 77NN N2 NWAY TUNIVIR [9IKA

14



aIwn &

w17 1a'na nitva

X77 'wnin? nnx N1j7nnn ,N>IwNN 113 DY NNIX? N'0NIVIX 12NN 17¢ 2wNnn OX
Niwa

12NN N7NNN NUYZ'79XY [AT2 NDIWNAN 123 DY NNIXZ 2WNAN X 1207 )I0¥N X7 DX
YN NITAN 70N nn7wn?

.1'wnn% 'T3 125Y/NT77n/ax 12n7 "7y ,n7w31 MpEnnn DX

N7 .21v N10171 N>wnn 7w (Nwan NTi71) hotspot wTnn 12nNn7 Ni1017 NI NN 7Tinn
TN 2WNNN N7 (DAY Nno'o ,7un7) Nw17 1aNNN7 NN'7xn X7 DX N>wnn oX Ty
12NN DY WPN7 700 1KY 7Y

X NDWNANY 12T W'D LITN AXAYN NYTIN NY'9IN IWXD DINN NTI71 DX QXN J)1'X DX
NIN7 NI713' 07 NI2'ON .ANX WWENT7 NN 'K 7w TN 2awnnn X N7 n1annn

DYIN TITA

17w Nwa w19 1R 17w ndwnn 7w mMDNS-w [1ron nwa nnix'? 9aoxn? nn7xn X7 ¢
(N2> NIAR NYA,NNAIT?) NIXNN Q7Y

NNIPNNIENDIN DTN .9
.IN'700 NIDINN NINN DX 'VNIVINR |91 NP NTAIM NDVNN , MW7 12NN INKY

aIwn &

INX7 MZNNN DX [7'0917 N1 X7 .NT 170N 17002 Nd>wnn X wTNN 7'Won7 IX Niad7 'R
.NTUNN N7'NN

nn7win Mpnin.10
2200 12 wnnwn? 21N pn INK71,NIPNNN DI'0 DY 'UNIVIX [DIXA WTNN 7u91' 1'wdnn

15



NNy

NOIYD NI NIIXN NIVXNANRA '7KI071 AIWNN 71DUKY7 NIDAYN MY 12N XD 1100 A 1
.0'na nwixa N QSFP/CX7 721

MPI nivxnxa Grace Blackwell 7w GPU 'Tayn 2 nTiay 'ony Npi7n 1WoK? X'n nonn
Tayn T 7Y ni¥Rin nrarope nizwel) NCCL v2.28.3-1 (Tavn 7w 0D™7nn-"2 niwpn?)
.(GPU

.0'1TN2 2 KIXNY7 N qon yTn

no>ayn nivnAT
:D'N2N DTN DR KTL7'NNNY 197

220 nivxnxa It7 It nnainn ,Grace Blackwell 7w GPU rTayna nimixn nidwnn My ¢
¢ napnn 70 oy (Nir nanikn noNa Ix) Ubuntu 24.04 nx nixni ,QSFP/CX7
.02pnm NVIDIA

aIwn &

DN N7X NIN'Y' QY DPIYIXAN 07200 .0IINX NII¥N 771 NidNIn N7X NINy! o
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NIIYRIN NDINN DITAN )XY VVIR? DYA W NDWNY *
.Ndwnn M sudo/root nwna 7 wr e

npAyn |2 NnYn NMTan

TNIYXNX] MY 'PYUNNn 17TaN7 15 N2IWNN 'Mnx Y2 0D'RAN DR7UN DX v 1 nNwor
(7NN IX mipEn) 910N NIXaN NIMPon DX yn? v "netplan”

.netplan ¥ nixnn yaig nx TN .1

sudo wget -O /etc/netplan/40-cx7.yaml https://github.com/NVIDIA/dgx-spark-
playbooks/raw/main/nvidia/connect-two-sparks/assets/cx7-netplan.yaml

CNMIXNA YA DIN'RNN NIRYAN ATAN 2
sudo chmod 600 /&tchetplan40-cx7.yaml

.netplan nixn nx 7nn .3
sudo netplan apply

16


https://build.nvidia.com/spark/connect-two-sparks/overview

IP niamd naT ni¥pn? 1 0'8an D7wN DR Yy L(MnTpnn) N1 1P nr¥pn 12 nnwsx
TIYT 7DWUR NW 1y

.7unnn N 2veni n'ovo IP namd nxpgn ,1 naixa .1
sudo ip addr add 192.168.100.1024 dev enP2p1s0f1np1

sudo ip link set enP2p1s0finp1 up

.7unnn Nx 72veni nrovo IP namd nxpn ,2 nnixa .2
sudo ip addr add 192.168.100.1124 dev enP2p1s0f1np1

sudo ip link set enP2p1s0finp1 up

2 DT 2N NPT T Y DimiwEn R nnr L1 aTipm .3
ping -c 3 192.168.100.11

A ATim7 N npm T W nimiwpn IR Nk L2 T 4
ping -c 3 192.168.100.10

nd>YNN '1'7'a VOO NX 7YOn
.NNO'oa NI X177 SSH ninx N [N NNAINN NIDAYN 'ONIVIXR [DIRY ANT' NT 1%

.DMN¥N WA (PNM IX MIFN) 9101 Waona NINAN NITIPoN NX YN wr

1720 V9o NX TN .1

wget https://github.com/NVIDIA/dgx-spark-playbooks/raw/refs/heads/main/nvidia/
connect-two-sparks/assets/discover-sparks

.N72Y9n7 |17 vOZON NKX IO .2
chmod +x discover-sparks

21720 VOO NX on .3
discover-sparks/.

:NPIONYT NnaIT
Found: 192.168.100.10 (spark-1b3b.local)
Found: 192.168.100.11 (spark-1d84.local)
Copying your SSH public key to all discovered nodes using ssh-copy-id.
You may be prompted for your password on each node.
Copying SSH key to 192.168.100.10 ...
Copying SSH key to 192.168.100.11 ...
nvidia@192.168.100.11’s password:

T DY IT AWENY Nwd NIzt 1770 niddvnn v .07win SSH nnen ngnyn 7'70n
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MIXNA DX PITAI NYAITIA NDINN NKX 7NN

NDINN NX ['PNN7 KD X2N 27UN,IT DY IT IWPN7 NIDWAN 7¢ NNWOKRNT NWIN NIIXN INKY
GPU-to-GPU nmiwpnw XT7 15 njp'1a7 nTiay 'oniy 7'von7i DNTIan Ny 'oniy? nUamn
INWINN NIDIWNN 119 7V DWIXAN DR TIT71HIRID N7V

nxY L nikximn winsl NCCL 7w nizrman n'7an n7ven ,NCCL n'ma 7y nix'n nixdin?
. Sparks 1w? NCCL

ninyn w7 NCCL

.npwn mwa NCCL nx 7ima7 '/pnin7 wr

JYNN NIMIYE DR YTAaN7 v L1

22710 0T .70 NOwNA DY 2 DIMIYR IR CT TWAN DNTAN DIKAIN 197 W9
1o QSFP 720 12N ¢

(M7 Ik n'univix [P nxxpn) nwan punn nixn - e

.Nno'o X772 SSH mmn -

YN NIMIYP NN »

.Blackwell nomna NCCL mia .2

nIvRPLVHIRA NOMN Dy Ennn NCCL nx nina% '« o'nnxn 1w n7R NITpS 7'won? v
.Blackwell

Install dependencies and build NCCL #

sudo apt-get update && sudo apt-get install -y libopenmpi-dev

git clone -b v2.28.3-1 https://github.com/NVIDIA/nccl.git ~/nccl/

cd ~/nccl/

make -j src.build NVCC_GENCODE="-gencode=arch=compute_121,code=sm_121"

# Set environment variables

export CUDA_HOME="/usr/local/cuda”

export MPI_HOME-="/usr/lib/aarch64-linux-gnu/openmpi”
export NCCL_HOME="$HOME/nccl/build/’

export LD_LIBRARY_PATH="$NCCL_HOME/lib:$CUDA_HOME/lib64/:$MP|_
HOME/lib:$LD_LIBRARY_PATH’
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https://build.nvidia.com/spark/nccl/stacked-sparks
https://build.nvidia.com/spark/nccl/stacked-sparks

.NCCL nip'Ta n7an mma .3
Miwpnn wixa nx nnr? 1 NCCL nip'man n'7an nx 2mn

# Clone and build NCCL tests

git clone https://github.com/NVIDIA/nccl-tests.git ~/nccl-tests/
cd ~/nccl-tests/

make MPI=1

IP-n niam> nxi 7'won nwnn punn N kxn 4

NYI NIR'Y' [7'K DNT ,N'WKRY .7'W9N NwAn pwnn nivynxa nnix-21 NCCL nwixa np'ma vxa
Nivior nomt

# Check network port status

ibdev2netdev

NPI9NT NNAIT
roceP2p1s0f0 port 1 ==> enP2p1s0fOnp0 (Down)
roceP2p1s0f1 port 1 ==> enP2p1s0finp1 (Up)
rocep1s0f0 port 1 ==> enp1s0fOnp0 (Down)
rocep1s0f1 port 1 ==> enp1s0finp1 (Up)

N1 .enp1s0finp1-2 wnnwa ,IT nnama .)7w npiona "(Up)"-> y'ainw pwnni wnnwn
.enp1-2 0'7'nnnn o'pwnn? 71 on'nn?i enP2p nniTiza 0'7'nNnn D'pwnnn 07ynn?

T2 NINAN NTIPON DX 79N ,0'NNXN w1 .0*7vI9N D'pwnnn 7w IP-n niamd nx xixn'7 7'y
.X2N 2797 NIX DIv1 IP-n niamd nx Xixn?

ip addr show enp1s0fOnp0
ip addr show enp1s0f1np1
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NPI9N7 NNAIT
# In this example, we are using interface enp1s0f1inp1.
nvidia@dgx-spark-1:~$ ip addr show enp1s0finp1

4: enp1s0finp1: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc
mq state UP group default glen 1000

link/ether 3c:6d:66:cc:b3:b7 brd ff:ff:ff.ff.ff:ff

inet **169.254.35.62**/16 brd 169.254.255.255 scope link noprefixroute
enp1s0finp1

valid_Ift forever preferred_lft forever
inet6 fe80::3e6d:66ff:fecc:b3b7/64 scope link

valid_Ift forever preferred_lft forever

.2 nnix 12y 1*7nnn v irn .169.254.35.62 x'n 1 nnix 7w IP-n namd it nnaim

.NCCL miwpn np'ma7von .5

nx 97nn .NCCL nmigpnn np'Ta DX Y07 115 D'NNYN W2 NIXAN NITIPoN DR 7uon
.DTIPN 27w IRYNY N7X D'pwnnn ninwi IP-n niamnd

# Set network interface environment variables (use your Up interface from the
previous step)

export UCX_NET_DEVICES=enp1s0f1np1
export NCCL_SOCKET_IFNAME=enp1s0f1np1
export OMPI_MCA_btl_tcp_if_include=enp1s0finp1

# Run the all_gather performance test across both nodes (replace the IP
addresses with the ones you found in the previous step)

mpirun -np 2 -H <IP for Node 1>:1,<IP for Node 2>:1\

--mca plm_rsh_agent “ssh -o UserKnownHostsFile=/dev/null -o
StrictHostKeyChecking=no” \

-x LD_LIBRARY_PATH=$LD_LIBRARY_PATH \
$HOME/nccl-tests/build/all_gather_perf

20



.200Gbps-n i 7w 09 ann 7¥17 "1 AN 7ima Nann 712 oy NCCL nman nx DA 7im? [nn

# Set network interface environment variables (use your active interface)
export UCX_NET_DEVICES=enp1s0f1np1

export NCCL_SOCKET_IFNAME=enp1s0f1np1

export OMPI_MCA_btl_tcp_if_include=enp1s0finp1

# Run the all_gather performance test across both nodes
mpirun -np 2 -H <IP for Node 1>:1,<IP for Node 2>:1\

--mca plm_rsh_agent “ssh -o UserKnownHostsFile=/dev/null -o
StrictHostKeyChecking=no” \

-x LD_LIBRARY_PATH=$LD_LIBRARY_PATH \
$HOME/nccl-tests/build/all_gather perf -b 16G -e 16G -f 2

mpirun -np2 -H ,nnaiT? .1: niyxnxa nimom mpirun nTEo2 IP-n niamd :nvn
169.254.35.62:1,169.254.35.63:1

AT ipa .6

# Rollback network configuration (if needed)
rm -rf ~/nccl/

rm -rf ~/nccl-tests/

.0'Kan DN 7

Y7 Ni017 N1 N> .NdIYN2 D'NNX-11 TAN (IR 7¢ nTay 'oniv? ndm NCCL nanao
.VLLM inference ix TRT-LLM [12> anr' 0*7172 D"11an Ny 'oniy

nr'ya jNnno

IP nxxpn%? wnwni 7'vo QSFP/CX7 punnw XTI »

."ping" NIy¥nxa D'MNXD 2 NIMIYED IR K- *

Sethtool"-1 "ip @" nivxnxa 17w punnn NI DR I

.D'NN¥N "2 SSH-N NIMIYe R NAT NNR? W' L,7w01 1730 090 DX °
.- NI7ZN [NN91 AZITNN DX ,N2'MN NIFMWOKRI NI'YA NNDS 72V 01 yTn7 *
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NVIDIA DGX™ a%yonn ndyn AN

2 MY7 UONM NTYN NDINN N71ANY7 IR n'7V9nn Ndwn'? anTy?

https://ipc.msi.com/product_download/Industrial-Computer-Box-PC/Al-Supercomputer/
EdgeXpert-MS-C931

NVIDIA DGX™ a%yonn Nd>yn 7w wThn n'Tn

aIwn &

NX'NNA NX 771> AT .A7Y90N NN 122122 0I0NIXAN DININ 7 DX niznin n>wnn 7w wTnn n'nTn
.D"NX D"Y'X D'X271 N12INN NINTAN ,0'¥NNYnn 7w nnonn 7> nuonixn naw ,home/

1 UTNN Mpnn NYWIITE 7w 1'wona wxan mpnin 12> NVIDIA DGX™ a%yesnn ndivn
112> ,0'72210 DN

IoNX 1N N9 .

DU MY wTNn N0 ¢

2N NI7PNN NIYYIRDN ©

2InnxY [nna USB aion pran jan e
2 my7 v Windows nd>ayna

https://ipc.msi.com/product_download/Industrial-Computer-Box-PC/Al-Supercomputer/
EdgeXpert-MS-C931

NVIDIA DGX™ a%yoan nd>wyn v ISO-n naimn 21Innx

.N72¥9nN N>wn Minn X 7nn USB aion prann jpid nx n>wn? nant v L1
DN NN TN ax 1an? v 2

nwa7 1 ,NVIDIA 7no y'orr twxd F2 wipn 7y w'pn? [pn WnX71 ,ndwnn NR 7nnx? v .3
.(7innx vM9n) Boot Menu-n 7x

TIX 110N 7NNKXY71,0101INY Prann pnY o'xnnn USB aion jlonkn 'wxnx ow nx M7 v 4
0NN
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NVIDIA Sync

ANX AWNNN 17 N>INY? NWa7 nVIws 1T 7oonn Nd>wnn wana 11y 7 xin NVIDIA Sync
(N7 Ix a¥ X77) headless 1'wond n'72wio X' TWRD

npnn

.https://build.nvidia.com/spark-n NVIDIA Sync 7w ania n>Tvn nonan nx TMin .1
.Linux-1 Windows, macOS 1iay namt n'»'/pnn

.MPNNN N'DIN DX won .2

D'NIYTN DX N2 .N2WN7 7In0n 12annn? 0'70'w nrin oiwt wen' NVIDIA Sync .3
.(xan) [Next] 7y yn7 wnnwin 11x1aw

17w N0"MdN 1019 NRENDIWNN 7w AwWNnn DY DX 'Y .4

D' >nNnnl o'y
Al Workbench
Cursor IDE -
VSCode -

Windsurf

Nivon Ma'n Nnivy

(v1VX 19197 1N T) DGX™ Dashboard
(NVIDIA Sync 1 7y 'onivix [91x2 0'7n1m RSA ninnon) SSH qion
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DGX™ Y pannnn niy

2'nn'? N1t ,0"NDIRN 719NN TTA 7w N'770 NNPO 790NN N1 DN NI N'7710 ndwnn
70 |
nimipn Jupyter Notebooks ninann nwa7i nowyn nnTan nnw? 0Ty

¥ wel
Your DGX Dashboard

System Memory

Temperature

38 °C

JupyterLab-7 na7iun nwra nnx Nt nd>wn V1 oon DGX™ nannnn ni?

aIwn &

Y 1awn? ."sudo"™-7 nwa 7va nirn7 1'7y ,1'wonn oW NX NIY7I 0AIDTY 7097 1D
AT QYR NN NAYKIN MIZNNN 17002

a'1un JupyterLab
‘NN NIN' D210 Po0onn 271wn JupyterLab yom 971> nannnn niv

0O N'ONIVIX [7NINI NYIXY NTIAYA N'1902 N'7RIVYYT N220 Nxl JupyterLab n7yvon ny  «
Dixm niaan v
.NYTN N2'20 Wi L JupyterLab nx 7'voni nwTN NTIAY N'507 010'N DX ¢

opt/nvidia/dgx-dashboardservice//-a nnjzmnn NX'X' NXj7M 1'wdN2 WnNnwn jawn 727 ©
jupyterlab_ports.yaml

NINMY7 Min nxy Dainnn Ni7 md I nNnm X' ' 7inn JupyterLab-7 nwa7 o e
VIYSI 'VNIVIX [91X2 N1 N7nn 1T nnm ,NVIDIA Sync niyxnxa .0'7n1n yalpa X¥m
N1y

24



TINYT? nUnA

N'7RNYN N1'92 "NIYZ'79R A¥N" MDD 7V X7 T 7V ipn 91k TIRWT? Nwa7 N2
DGX" 7770 qix'pa 2 niryr*7orn nwna,pn nx? .Ubuntu 7w nTiavn In71v 7w namnnin
77NN N1MAd A TAMN VIVYIRN [9TOTA DAINNN N7 DR NINSY7 *1> "Dashboard

T 91k ¥y SSH nainan nivynka Ik NVIDIA Sync niyyxnxa pinnn TiawT? nwa? [na

"DGX Dashboard" \imo> 7y yn7 viws ,nnannnn 1nx? ,NVIDIA Sync-2 wnnwn nnx DX
.http://localhost: 11000 Nnam>2 7Thn N1M2d ATAIMN VIVI'RN [DTOTA NN DIHNNN NIY7I

:marT7 ,(Tunnel) " n7'nn /nno ,SSH niyxnxa N1 Nwa7 '
'/nno ,]pn nxY? .ssh -L 11000:localhost: 11000 <username>@<IP or spark-abcd.local>
.http://<spark-host-ip>:11000 nain>2 VIVI'RN [9TOTA DAINNAN NI7 DX

Docker 112y NVIDIA Container Runtime

nano .npvna GPU axwn? nwa? Docker ni7ion? nwoaxn NVIDIA Container Runtime
ni7pn? mwoxrni ,NVIDIA 7w napnnn *7nm 27 Docker |2 qwad nunwn it nxn
nixxn nnnx ndimi CUDA omiw  AI/ML 7w nTiay 'oniy N1y GPU-n nykn nx '7¥17
.GPU niy¥xnxa

DMy nnnne
.00 na GPU-7 ngn nwna »

NIMD0I DIPNN 7011 7Y 'oNnIvIX 710 .
.GPU-niann nnixna nomn ¢

NIMY71919 NI71D0 NN NINVIBYYTZD DY NIN'RN ©

0'wNTN 0'a'N nx npoonn ,NVIDIA Container Toolkit oy 217'wa n7w19 n7vonn nao
M7 oy CUDA nimsol GPU 1pnn no'wny

mpnn
7715 01 .ndwna wran nTami mpnim NVIDIA Container Toolkit 750 n>y
.NVIDIA Container 7w n¥ nt *

.Dockerai?w

.GPU 'won? nwa mixn -

.CUDA nm»o0 71n1

.GPU nixxim ni7ipn n7yon? T win'w'? n1din n7y9nn n21ao
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Docker nxiaj77 wnnwn qoin :*'rxoIx

NXP7 17¥ Ynnunn N9oIN NITRo yn? *1 sudo nixwan vt Docker ,77nn n1Mad
;7oonw nn ,sudo X477 Docker niTizo ynn'? 17 nwoxn docker

.Docker nTij9 72 1197 sudo 707 NN 'R NN @
.D'0U9"POI NIN'S 73 DY 77N AI7'Y NIBDIYN NTIAY NNAT »
NI710n DY NTIAY DA N NN A0 CNNDIN N e

:docker nx1aj77 17w wnnwnin NX 9'oIn? '
sudo usermod -aG docker $USER

awn &

Y272 NN2ANAY T3 (17w N7v9nn NX wTNN 7'woNn7 IX) wTnn 12NNNY7I 7nINn7 17 ¢
.qQi7In7 01>'N

NX NYY7 X7 0'9r7yn DX sudo ny Docker-a wnnwin? 1'wnn N .1721'¥oIx Xin N A% ¢
X270 Nn2an

vinv
:gpus— 72T nivxnxa GPU-7 nwa oy n7on 7won .GPU-7 n'o'oa nwna
docker run -it --gpus=all nvcr.iohvidiacuda: 13.0.1-devel-ubuntu24.04 nvidia-smi

wnnwn - (GPUs (—gpus=all-n 757 nw qwonn - (it-) n'aruprI0R n'700 7'won It nTipo
.GPU-n 7y y1n ar¥n%7 *1 nvidia-smi nx 7'von - NVIDIA CUDA nin'osn nimna

.N720n7 niamrn GPU-n iz 7y nuyw .GPU-n ni7i0r Nk Aman

1

docker run -it --gpus “’capabilities=compute, utility” nvcr.iohvidiatuda:13.0.1-devel-
ubuntu24.04 nvidia-smi

.NIXNNN NIX [2v7 ¢ nrrerxoso CUDA nimoo? o'ziprn o'miw 1y .CUDA nimoo n7vn
docker run -it --gpus=all \
-vAisrlocalcudaisrocalcuda:ro \
nvcr.iohvidiacuda:13.0.1-devel-ubuntu24.04 bash
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NIN'X

.GPU-7 hwan nx 7ima

.GPU-7 nwan nx nnx? 1> n'Tan NTIpo X 7won
docker run -it --gpus=all nvcr.io/nvidia/cuda:13.0.1-devel-ubuntu24.04 nvidia-smi

A

win'y - CUDA nona - [pnn 7nm nona - GPU |pnin 7y yTn - :y'91n7 NdMX N'I9XN NRXINN
.NN10IPNOI [N

.NXMIN AT NN DX 21T
"docker info | grep -A 10 “Runtimes
.1 NVIDIA runtime-w T

docker run --rm --runtime=nvidia nvcr.io/nvidia/cuda:13.0.1-devel-ubuntu24.04
nvidia-smi

2

S2u19 Mo Y2 0t GPU axwn 17'x pima .n7ionn 7w GPU-7 nwian N 71ima

docker run -it --gpus=all nvcr.io/nvidia/cuda:13.0.1-devel-ubuntu24.04 bash
:Inside the container #
nvidia-smi

*Is/dev/nvidia

nrya jnns

L'NYN X7 Ny " nIRawa 7N AnR DX

.Iynin NVIDIA Container Toolkit-w XTI
nvidia-ctk --version

.Docker 7w InTn nii¥n NX 71T
cat/etc/docker/daemon.json

.Docker nn'w nx wTNn 72v9on

sudo systemctl restart docker

A

.CUDA nonaa nimxnn ') RN NNX DX

.nxnn 7w CUDA [pnnn 70 nota nx 7im

nvidia-smi

.nmxin CUDA nona ny n715n nimn2 wnnwin

docker run -it --gpus=all nvcr.io/nvidia/cuda:12.0.1-devel-ubuntu24.04 nvidia-smi
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LRI NINAYA 77N NNR DR

.(sudo-2 wnnwn 1’k 0X) docker nxiapa k¥n1 V7w wnnwnnw XTI .1
groups $USER

'WONN NIKYWAN DX PIm .2
*Is -la/dev/nvidia

.GPU mwon? nwa wr Docker InT7w 811 .3

sudo docker run -it --gpus=all nvcr.io/nvidia/cuda: 13.0.1-devel-ubuntu24.04 nvidia-
smi

M'won7 nint7¥n X7 ni7onn DX
.Docker i nx pma .1
docker logs <container_id>
.nxna ot GPU wonw X1 .2
*Is/dev/nvidia
Smam‘domoy pm 3

docker run --rm --gpus=all nvcr.io/nvidia/cuda:13.0.1-devel-ubuntu24.04 echo
“GPU test successful”

NGC

n'mixn 071 ,GPU-7 ninknm ni7on 7w g'pn niwn xin NVIDIA GPU Cloud (NGC)
NGC ,0'wnnwn 1y Al miym 7w nran noMoil nin's nawoxnn Al/ML nadini wxn
Grace NIVPV'DIN QY TNI'NA NDINY NIINNK NINKNIM NI2RA0I D7) ,NNA0NYT7 NYa 7o0n
.Blackwell

:D'wnnwn? D"y nnnn!

AN nirdTvn nimool Al/ML, CUDA ninaon oy XN NINTAIM NIARA0 NIXNIM Nizon
.Grace Blackwell 7¥ GPU 1ayn? nmxnimnn

Nniv Al nin'wn? 0'77in '90IX71 DTN DY7TINY DY WURIN NWIINY 077N *
Al/ML-n ninn2 17w 0'op'n92 Tanni NN 1220 NN 7 a7T 'n Nimo «
o nnpn?t NVIDIA 7w anira ndTyn N1dIMN N0NNA7 nWA S NNTRNN NI *

N3TYN N1DINN N1I0NN DX 290N RINY |1I'N D'wNNwn? TniMa 10 Y 2va xin NGC
NNIDNI DWIXA NIXTAMYDINYT NW'A DD7 N'0ANILIT NWTN NNNIDYYTD 112y NI NNRNIMNI
DTV
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DTIAY N7NNn
.NGC pawn iy

.NGC anxa nj; 1

.02'n lawn ixi "Sign Up" 7w yn'? .2
7w "N DD N Nnx- .3

17w 7'oM9n ' NR D7wn 4

API nnon 1ix

7w NGC jiawn? nannn .1

Setup APl Key 7x vin .2

!'Generate API Key' 7y yn7 .3

.niva niFna 17w API-n nnon nx Wmvi pnvn .4

awn &

7x1 102 pDizNn2 Nix unw .NGC axwn? nwa?i nizion na>'wn? w1 17 API-d nnon
121192 INIX qNYUN

miv nivxnxa NGC axwn? nnin nwia 7oon NGC 7w CLI .("7arrxoix) NGC CLI nx |pnn
Ribhl

# Download and install NGC CLI

wget https://ngc.nvidia.com/downloads/ngccli_linux.zip
unzip ngccli_linux.zip

sudo mv ngc-cli/ngc/usr/local/bin/

ngc config set

.NGC miwn7 nwa7 1 Docker nx "man .Docker niyxnxa nnx
# Login to NGC with Docker
docker login nvcr.io
# Username: $oauthtoken

# Password: <your-api-key>
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10'02 vINn'vy
.n171919 AI/ML naaon n7idn oy 7nnn .n70n yani jiwun
# Pull a PyTorch container optimized for Grace Blackwell
docker pull nvcr.iohvidiapytorch:24.08-py3
# Run the container with GPU access
docker run -it --gpus=all nvcr.iohividiapytorch:24.08-py3

.01101'RN Pwnn NT NGC 'arkwna "'y .0t D'ARYNN DX PN

.0 TV 0'701 NIM'e niao AI/ML nimaon ni7on e

.TIVE NYAL NOW TIAY ,NAWNINND DRI 1AV URIN NWIINY 077N :0'NAT ©
.Kubernetes nomo ninixn :Helm Charts

NIM'OPRIVYIR NIXNAITIE NDYT (Jupyter Notebooks «

D'¥I91 ATIAY D'70N
7w nin'o 20> NGC ni7ipna wnnwn .nin's N2o
# Run a development container with persistent storage
docker run -it --gpus=all \
v/path/to/your/project:/workspace- \

nvcr.io/nvidia/pytorch:24.08-py3

.NWINY7 D'U9IPOYI WUXIN D'ININA D'7TINT WA .0™7TIN NWINI NRPZON Nzdon
# Pull a model from NGC
ngc registry model download-version nvidia/bert-base-uncased:1
# Or use models directly in containers
docker run -it --gpus=all \

nvcr.io/nvidia/tensorflow:24.08-tf2-py3

niX'mm a7y Niv'Y
Ni7Dn 7Inn
AITNYY? NN NI2A0YT NITDYO0 D700 NN WNNWN NIXOIA N7 *

NIXTNA'VOINNA NN T NI NIYTN 17101 NIXONA7 NYY7 Nyn DTV :0'DVIY DIIDTY ©
AN NIMoTYN

7w nTan 'onw? nintknn CPU-1 N7 nizaan 1Tan :pfakwn nivaan ¢
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YNNI NMy? Ni7dN% 179 01NN NIMS0 NX Ay :0'N9) (Y ©
171207 YINA NI NITIRAE DINIRNA D'7TIN [ONK DT [IONK ©
INONA NP2 MIXNN Y27 DX 1INY NIXN-

.NNLIX

191X INIX 97NN NNLVAIRA NIXa 17w NGC 7w API-n nnon nx jonx :AP| nnon nnoax
vy

JIN'WN 197 N9IN NITIRI UN'KRYT NI71DAN DX 700 NI7DN Njpo
.N21207 NIN'RNNN DY NNIXNA WNNWD NYI NNVAN °

nrya jnns

.NIn'~X2 0'7wd
# Verify your API key is correct
docker login nvcr.io

# Check if your account has access to the requested resource

NI7D0 N>'wna Nirva
# Check network connectivity
ping nvcr.io
# Verify container name and tag

docker search nvcr.io/nvidia/

.GPU-7 nwna niva
# Verify NVIDIA Container Runtime is installed

docker run --rm --gpus=all nvidia/cuda:12.0-base-ubuntu20.04 nvidia-smi
Nty N7ap

.NGC miy'ma njpa :NGC miyn
.NVIDIA ¢ n'nnon n'nNisY 1970¥n :0"n'7'njg 0MNIo *
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NMIDX'M N1 771 v ayonl n1ap
NVIDIA ¥ mwan anxnn

ANKQ N2 KX NTNIDRN N1 70 DT 'oniy 7 NXINEN'WIR NNRNNT NIRNAITE NIKINT
NVIDIA https://build.nvidia.com/spark 7w n'nnonn

Start Building on DGX Spark

Find instructions and examples to customize and run Al workloads on DGX Spark

Connect from Another Computer First Time Here?

Get started with NVIDIA Sync Try these developer quickstarts

e ® |

i

\- = | WO" Open WebU! with Ollama
PO AL V15 i) NY7 st Open wotth s

Set Up Local Network Access

NNYIE [IDTY

7Y NdDIWNA NNYIRN 1D [IDTY? NIFNAN 790N DT §'V0

awn &

7n1 '7v2 NI'n7 D"wy 0Nk DY 7w 0'won Founders Edition-7 71 o' At 1pTv yTn
.02IY DNV [1IDTY

nx'minn nuv'YN

ni7 .17w N>wnNa nNWi 23Ty yxa? 1> DGX™ nannnn nia wnnwn? nx*nn NVIDIA
DN NPITRN NIN'YNIE INYIR 1TV 7In17 wanwn? MimT pwnn 7oon DGX™ nannnn

.DGX™ pannnn ni? nk1 ,DGX™ pannnn ni7a wim'gl nwia 72y 011on y1nY

aIwn &

Q'Y 7awn 1ijzR’? N1aINn N2wWwnNaY XTI ¢
.17¥ DTIAYN DX UNYID'7V190 D'AIYMA 7D X 120 ¢
DNIYYINNN N'2IN 1390 °

OYOXN NT'NA ,NZIThN nin "]'7.'1)33 D2I>7TY [NTh *
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naT ALY

17T 91X NNWIFN DR PTYV? 72im ,DGX™ %w nannnn ni7a wnnwn? n'7xn 'k DX
'D'X2N D'A7UN NIYXNKY

.N>IWN2 MIpn IX 7NiNn gion NN .1
JINAN NITIRON DX 7won .2
sudo apt update

sudo apt upgrade
sudo fwupdmgr refresh
sudo fwupdmgr upgrade

sudo reboot

ni'ya jNnno
.NNYIZN 21DTY 17002 NIYvaa 7j7n1 NNX DX

1TV 70N 170N DAY 70UN NPOON XTI »
spark-maintenance-troubleshooting nx1 ,N>'AN NI'MYSKI NI'YA NN 7V Qo yTnY7

0'S0I11 D'AXRYN

Nn72177 https://build.nvidia.com/spark nain>a NVIDIA Spark 7w n'nnonn 701191 Q. »
.D'YUTNN DIDTYAI NDATAN 0D TN

.N1INN 7¥ DINNRD NNRNNIDADTYN 17277 spark-release-notes-a |y«
MIXI9 NI'Ya |NN9Y7 spark-known-issues-a |y ¢

7w NMRKMN 112N 7w N0M9N1 NIM'dN 7NN DK Y1IN7 NY N1dIN 17¢ Ndwnn
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Safety Instructions

Read the safety instructions carefully and thoroughly.
All cautions and warnings on the device or User Guide should be noted.
Refer servicing to qualified personnel only.

IEC 60825-1 :2014 transfer to FDA/CDRH Complies with FDA performance standards
for laser products except for conformance with IEC 60825-1 Ed.3., as described in
Laser Notice No. 56, dated May 8, 2019.

The SFP ports should use UL Listed Optional Transceiver product, Rated 3.3Vdc,
Laser Class 1.

Power

Make sure that the power voltage is within its safety range and has been adjusted
properly to the value of 100~240V before connecting the device to the power outlet.

If the power cord comes with a 3-pin plug, do not disable the protective earth pin
from the plug. The device must be connected to an earthed mains socket-outlet.

Please confirm the power distribution system in the installation site shall provide
the circuit breaker rated 120/240V, 20A (maximum).

Always unplug the power cord before installing any add-on card or module to the
device.

Always disconnect the power cord or switch the wall socket off if the device would
be left unused for a certain time to achieve zero energy consumption.

Place the power cord in a way that people are unlikely to step on it. Do not place
anything on the power cord.

If this device comes with an adapter, use only the MSI provided AC adapter approved
for use with this device.

Battery

Please take special precautions if this device comes with a battery.

Danger of explosion if battery is incorrectly replaced. Replace only with the same or
equivalent type recommended by the manufacturer.

Avoid disposal of a battery into fire or a hot oven, or mechanically crushing or
cutting of a battery, which can result in an explosion.

Avoid leaving a battery in an extremely high temperature or extremely low air
pressure environment that can result in an explosion or the leakage of flammable
liquid or gas.

Do not ingest battery. If the coin/button cell battery is swallowed, it can cause
severe internal burns and can lead to death. Keep new and used batteries away from
children.
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European Union:

Batteries, battery packs, and accumulators should not be disposed of as
unsorted household waste. Please use the public collection system to
return, recycle, or treat them in compliance with the local regulations.

Battery Recycle:

cﬂ For better environmental protection, waste batteries should be collected
3 separately for recycling or special disposal.

BE AR EIIR

California, USA:

@ The button cell battery may contain perchlorate material and requires

special handling when recycled or disposed of in California.
% For further information please visit: https://dtsc.ca.gov/perchlorate/

e INGESTION HAZARD: This product contains a button cell or coin
battery.

e DEATH or serious injury can occur if ingested.

e Aswallowed button cell or coin battery can cause Internal Chemical
Burns in as little as 2 hours.

e KEEP new and used batteries OUT OF REACH OF CHILDREN @

e Seek immediate medical attention if a battery is suspected to be
swallowed or inserted inside any part of the body.

e Remove and immediately recycle or dispose of used batteries according to local
regulations and keep away from children. Do NOT dispose of batteries in household
trash or incinerate.

e Even used batteries may cause severe injury or death. Call a local poison control
center for treatment information.

e Battery type: CR2032
e Battery voltage: 3V
e Non-rechargeable batteries are not to be recharged.

e Do not force discharge, recharge, disassemble, heat above (manufacturer’ s
specified temperature rating) or incinerate. Doing so may result in injury due to
venting, leakage or explosion resulting in chemical burns.

e This product contains an irreplaceable battery.

e Thisicon indicates that a swallowed button battery can cause serious injury or
death. Please keep batteries out of sight or reach of children.
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Environment Information

To reduce the possibility of heat-related injuries or of overheating the device, do not
place the device on a soft, unsteady surface or obstruct its air ventilators.

Use this device only on a hard, flat and steady surface.

To prevent fire or shock hazard, keep this device away from humidity and high
temperature.

Do not leave the device in an unconditioned environment with a storage
temperature above 60°C or below -20°C, which may damage the device.

The operating temperature range is approximately 0°C to 35°C.

When cleaning the device, be sure to remove the power plug. Use a piece of soft
cloth rather than industrial chemical to clean the device. Never pour any liquid into
the opening; that could damage the device or cause electric shock.

Always keep strong magnetic or electrical objects away from the device.

If any of the following situations arises, get the device checked by service personnel:
e The power cord or plug is damaged.

e Liquid has penetrated into the device.

e The device has been exposed to moisture.

e The device does not work well or you can not get it working according to the User
Guide.

e The device has dropped and damaged.

e The device has obvious sign of breakage.
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Regulatory Notices

CE Conformity
Products bearing the CE marking comply with one or more of the

following EU Directives as may be applicable:

e RED 2014/53/EU

e |ow Voltage Directive 2014/35/EU

e EMC Directive 2014/30/EU

e RoHS Directive 2011/65/EU

e Implementing measure Directive 2009/125/EC of ESPR Regulation (EU) 2024/1781

Compliance with these directives is assessed using applicable European Harmonized
Standards.

The point of contact for regulatory matters is MSI-Europe: Churchilllaan 202, 5705 BK
Helmond, the Netherlands.

For any support regarding the EU General Product Safety Regulation (GPSR), please
contact MSI Computer Europe B.V. via gpsr@msi.com Churchilllaan 202, 5705 BK
Helmond, the Netherlands.
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Products with Radio Functionality (EMF)

This product incorporates a radio transmitting and receiving device.

For computers in normal use, a separation distance of 20 cm ensures

that radio frequency exposure levels comply with EU requirements.

Products designed to be operated at closer proximities, such as

tablet computers, comply with applicable EU requirements in typical

operating positions. Products can be operated without maintaining a separation
distance unless otherwise indicated in instructions specific to the product.

Restrictions for Products with Radio Functionality
(select products only)

CAUTION: IEEE 802.11x wireless LAN with 5.15~5.35 GHz frequency band is
@ restricted for indoor use only in all European Union member states, EFTA
(Iceland, Norway, Liechtenstein), and most other European countries (e.g.,
Switzerland, Turkey, Republic of Serbia). Using this WLAN application
outdoors might lead to interference issues with existing radio services.
Radio frequency bands and maximum power levels
Q e Features: Wi-Fi 7, BT
® Frequency Range:
2.4 GHz: 2.412~2.484GHz
5 GHz: 5.180~5.895GHz
6 GHz: 5.925~7.125GHz
e Max Power Level:
2.4 GHz: 20dBm
5 GHz: 23dBm
6 GHz: 23dBm
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FCC-B Radio Frequency Interference Statement

This equipment has been tested and found to comply with the limits

for a Class B digital device, pursuant to Part 15 of the FCC Rules.

These limits are designed to provide reasonable protection against C
harmful interference in a residential installation. This equipment

generates, uses and can radiate radio frequency energy and, if not

installed and used in accordance with the instruction manual, may

cause harmful interference to radio communications. However, there is no guarantee
that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined
by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the measures listed below:

e Reorient or relocate the receiving antenna.
e Increase the separation between the equipment and receiver.

e Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

e Consult the dealer or an experienced radio/television technician for help.
Notice 1

The changes or modifications not expressly approved by the party responsible for
compliance could void the user’ s authority to operate the equipment.

Notice 2

Shielded interface cables and AC power cord, if any, must be used in order to comply
with the emission limits.

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions:

e this device may not cause harmful interference, and

e this device must accept any interference received, including interference that may
cause undesired operation.

MSI Computer Corp.
901 Canada Court, City of Industry, CA 91748, USA
(626) 913-0828

WWW.msi.com

e Any changes or modifications not expressly approved by the party responsible for
compliance could void the authority to operate equipment.

e This device and its antenna must not be co-located or operating in conjunction with
any other antenna or transmitter.

e End-users and installers must be provided with antenna installation instructions
and transmitter operating conditions for satisfying RF exposure compliance.
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e Inthe users manual of the end product, the end user has to be informed to keep
at least 20cm separation with the antenna while this end product is installed and
operated. The end user has to be informed that the FCC radio frequency exposure
guidelines for an uncontrolled environment can be satisfied. The end user has to
also be informed that any changes or modifications not expressly approved by the
manufacturer could void the user’ s authority to operate this equipment.

e |f the size of the end product is smaller than 8x10cm, then additional FCC part 15.19
statement is required to be available in the users manual: This device complies
with Part 15 of FCC rules. Operation is subject to the following two conditions: (1)
this device may not cause harmful interference and (2) this device must accept any
interference received, including interference that may cause undesired operation.

e FCC regulations restrict the operation of this device to indoor use only. Operation
prohibited on oil platforms, cars, trains, boats, and aircraft, except that operation of
this device is permitted in large aircraft while flying above 10,000 feet.

WEEE Statement

European Union: This symbol on the product indicates that this product

cannot be discarded as municipal waste. Instead, it is your responsibility

to dispose of your waste electrical and electronic equipment by handing

it over to a designated collection point for recycling. For more information

about where you can drop off your waste equipment for recycling, please I
contact your local city office, your household waste disposal service or the shop where
you purchased the product.

Thailand Compliance Statement

“iaFavingauunauiifiszdunisuraduwitian iidaandaveuunasgsiualu
aaafigcagunnuaasuyrtiannnslafindasingauuinuiinaiznssuA1snans
sauuautvivaflsendaniua”

NCCERiREE SRR

ESEERE A (EINRERSEM TS AR B R E A BN FE B E ERER AT
KRB B RKR 2RI BRI GERM 2 ERAF SR ERNEZE R TESERE &
ZRATERRKR BUNER LNEEETER S GEEER LS E8E 5REEE
ERREFEZ BRBRE MR ESMABR A ERERTI R RERBRAERES
MEEREZTE-
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Canadian Compliance Statement

This device complies with Industry Canada license-exempt RSSs. Operation is subject
to the following two conditions:

1) This device may not cause interference, and

2) This device must accept any interference, including interference that may cause
undesired operation of the device.

Le présent appareil est conforme aux CNR d’ Industrie Canada applicables aux
appareils radio exempts de licence . L’ exploitation est autorisée aux deux conditions
suivantes :

1) U appareil ne doit pas produire de brouillage ;

2) I’ utilisateur de | appareil doit accepter tout brouillage radioélectrique subi, meme
si le brouillage est susceptible d’ en compromettre le fonctionnement .

Caution

1) Any devices capable of operating in the band 5150-5250 MHz shall only be used
indoors to reduce the potential for harmful interference to co-channel mobile satellite
systems (this requirement does not apply to OEM devices installed in vehicles by
vehicle manufacturers);

2) For devices with detachable antenna(s), the maximum antenna gain permitted
for devices in the bands 5250-5350 MHz and 5470-5725 MHz shall be such that the
equipment still complies with the e.i.r.p. limit;

3) For devices with detachable antenna(s), the maximum antenna gain permitted for
devices in the band 5725-5850 MHz shall be such that the equipment still complies
with the e.i.r.p. limits as appropriate; and

4) Where applicable, antenna type(s), antenna models(s), and worst-case tilt angle(s)
necessary to remain compliant with the e.i.r.p. elevation mask requirement set forth in
section 7.3.2.4 or 7.3.5.3 shall be clearly indicated.

Avertissement

1) tout dispositif capable de fonctionner dans la bande de 5150 a 5250 MHz ne doit
étre utilisé qu’” a I intérieur des batiments afin de réduire les risques d’ interférences
nuisibles avec les systémes mobiles par satellite a canaux multiples (cette exigence ne
s’ applique pas aux dispositifs FEO installés dans les véhicules par les constructeurs
automobiles);

2) pour les dispositifs munis d’ antennes amovibles, le gain maximal d’ antenne permis
pour les dispositifs utilisant les bandes de 5250 a 5350 MHz et de 5470 a 5 725 MHz
doit étre conforme a la limite de la p.i.r.e;

3) pour les dispositifs munis d’ antennes amovibles, le gain maximal d” antenne permis
(pour les dispositifs utilisant la bande de 5 725 a 5 850 MHz) doit étre conforme a la
limite de la p.i.r.e. spécifiée, selon le cas;

4) lorsqu’ily a lieu, les types d” antennes (s’ il y en a plusieurs), les numéros de modele
de I antenne et les pires angles d’ inclinaison nécessaires pour rester conforme a

I exigence de la p.i.r.e. applicable au masque d’ élévation, énoncée a la section 7.3.2.4
ou 7.3.5.3, doivent étre clairement indiqués.
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Radiation Exposure Statement

This equipment complies with IC RSS-102 radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with
minimum distance 20cm between the radiator & your body.

Déclaration d’ exposition aux radiations

Cet équipement est conforme aux limites d’ exposition aux rayonnements IC établies
pour un environnement non contrélé. Cet équipement doit étre installé et utilisé avec
un minimum de 20 cm de distance entre la source de rayonnement et votre corps.

This product meets the applicable Innovation, Science and Economic Development
Canada technical specifications.

Devices shall not be used for control of or communications with unmanned aircraft
systems.

Les dispositifs ne doivent pas étre utilisés pour commander des systémes d’ aéronef
sans pilote ni pour communiquer avec de tels systémes.

Operation shall be limited to indoor use only.

Operation on oil platforms, automobiles, trains, maritime vessels and aircraft shall be
prohibited except for on large aircraft flying above 3,048 m (10,000 ft).

leur utilisation doit &tre limitée a " intérieur seulement;

leur utilisation a bord de plateformes de forage pétrolier, d’ automobiles, de trains,
de navires maritimes et d’ aéronefs doit étre interdite, sauf a bord d’ un gros aéronef
volant a plus de 3 048 m (10 000 pi) d’ altitude.

Chemical Substances Information

In compliance with chemical substances regulations, such as the EU REACH Regulation
(Regulation EC No. 1907/2006 of the European Parliament and the Council), MSI
provides the information of chemical substances in products at:
https://csr.msi.com/global/index
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RoHS Statement

H#JIS C0950EE=
HzZs TEAR18JIS C 095012 &N~ 2006 FE7THIBLURRICIRFGSNZ B ENFOESIELUVEF
BRICOVT BB E L L3 ANEORTAEHMITSNET.

https://csr.msi.com/tw/Japan-JIS-C-0950-Material-Declarations

India RoHS

This product complies with the “India E-waste (Management and Handling) Rule 2016”
and prohibits use of lead, mercury, hexavalent chromium, polybrominated biphenyls
or polybrominated diphenyl ethers in concentrations exceeding 0.1 weight % and 0.01
weight % for cadmium, except for the exemptions set in Schedule 2 of the Rule.

Tiirkiye EEE yonetmeligi
Tirkiye Cumhuriyeti: EEE Yonetmeligine Uygundur

YKpaiHa o6MeXXeHHS Ha HasiBHICTb He6e3neYyHMX pe4yoBUH

ObnagHaHHS BiANOBIAAE BUMOraM TEXHIYHOrO pernamMeHTy WOAO0 OBMEXEHHS Wi
BUKOPUCTaHHS AKX Hebe3neyHX peyoBrH B €NeKTPUYHOMY Ta €1EeKTPOHHOMY
obnaaHaHi, 3aTBepAXeHoro nocraHoBoto KabiHeTy MinicTpiB Ykpainu Bia 3 rpyaHs 2008 N2
1057.

Viét Nam RoHS

K& tlf ngay 01/12/2012, tat ca cac san pham do cdng ty MSI san xuat tuan tha Théng tu
s6 30/2011/TT-BCT quy dinh tam thgi vé gigi han ham lugng cho phép ctia mot s6 hda
chat déc hai cé trong cac san pham dién, dién tu”
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Environmental Policy

e The product has been designed to enable proper reuse of parts and

recycling and should not be thrown away at its end of life. "\

e Users should contact the local authorized point of collection for 'ﬁ
recycling and disposing of their end-of-life products.

e Visit the MSI website <https://csr.msi.com/global/pevn_ewaste>and
locate a nearby distributor for further recycling information.

e Please visit <https://us.msi.com/page/recycling> for information regarding the
recycling of your product in the US.

Warranty

For any further information about the product users purchased, please contact the
local dealer. Do not attempt to upgrade or replace any component of the product.

Copyright and Trademarks Notice

msi MSI HE mez &

Copyright © Micro-Star Int’ | Co., Ltd. All rights reserved. The MSI logo used is a
registered trademark of Micro-Star Int’ | Co., Ltd. All other marks and names mentioned
may be trademarks of their respective owners. No warranty as to accuracy or
completeness is expressed or implied. MSI reserves the right to make changes to this
document without prior notice.

Homi

HIGH-DEFINITION MULTIMEDIA INTERFACE

The terms HDMI™, HDMI™ High-Definition Multimedia Interface, HDMI™ Trade dress
and the HDMI™ Logos are trademarks or registered trademarks of HDMI™ Licensing
Administrator, Inc.

Technical Support

If a problem arises with your system and no solution can be obtained from the user’ s
manual, please contact your place of purchase or local distributor. Alternatively, please
try the following help resources for further guidance. Visit the MSI website for technical
guide, BIOS updates, driver updates and other information via
https://www.msi.com/support/
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