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(3 A 2
Bat dau st dung
Chuong nay cung cap cho ban thong tin vé cac quy trinh thi€t Iap phan clrng. Trong khi
két néi cac thiét bi, hdy can than khi cdm gitf chling va st dung day deo c6 tay tiép dat d&
tranh tinh dién.

Phu kién dong goi

May chu quy mo MS-C931

nho

Tai liéu Td hudng dan khéi dong nhanh

Phu kién Bb chuyén déi PD USB

& Quan trong

® [ién hé vdi nai mua hang hodc nha phéan phdi tai dia phuong cua ban néu cé béat ky phu
kién nao bi hong hodc bi thiéu.

Day ngudn

e Phu kién déng géi cé thé khac nhau ttly theo quéc gia va mdu méy.

® D&y ngubn di kém chi danh riéng cho thiét bi nay va khéng nén st dung vdi cac san
phdm khac.

Meo an toan va thoai mai

e Hay lua chon mot khong gian lam viéc tét néu ban can lam viéc vdi thiét bi nay trong
thai gian dai.

e Khu vuc lam viéc clia ban phai c6 du anh sang.

e Chon ban va ghé phu hgp, dong thdgi diéu chinh chiéu cao sao cho phu hgp véi tu thé
clia ban khi lam viéc.

e Khi ngdi trén ghé&, hdy ngdi thng va gilr ding tu thé. Diéu chinh lung ghé& (néu c6) dé
dd lung clia ban mét cach thoai mai.

e D3t chan phdng va tu nhién trén san nha, sao cho dau géi va khuyu tay cla ban & ding
vi tri (khoang 90 do) khi lam viéc.

o D3t tay trén ban mdt cach tu nhién dé d& 6 tay.
e Tranh sir dung thiét bi nay & ndi cd thé gay khé chiu (chdng han nhu trén giudng).
e DAy la mot thiét bi dién. Vui Idng si dung can than dé tranh thuong tich ca nhan.
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Khe thong gio

Quat thdng gi6 trén thiét bi dugc sir dung d& ddi luu khdng khi va phong tranh
thiét bi ndng qua. Khong che phu quat thong gid.

NGt nguén

Nh&n nit ngudn dé bat va tat hé thng.

Gidc cdm nguon

Gidc cdm nay cung cdp ngudn dién cho hé théng clia ban.

Cong USB 20 Gbps Type C

M&i dau ndi cé thé cung cap téi 5V/3A dién ndng, véi tong cong sudt dau ra toi
da la 30W cho ba thiét bi dugc két noi.

pau nsi Homr™ HDMI™

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

HO trg HDMI™ 2.1.

Giac 10 Gbps LAN

Gidc cdm LAN RJ-45 tiéu chudn dugc cung cdp kém theo dé két ndi véi Mang
cuc bd (LAN). Ban c6 thé két ndi cap mang vao gidc nay.

Céng LAN QSFP 200 Gbps
SUr dung cap DAC/AOC dé két néi véi cac hé théng tuong thich.

©0 066 00600 O

Cong khoéa Kensington

Thiét bi nay cung cap cong khéa Kensington, cho phép ngudi diing c8 dinh thiét
bi tai chd b&ng chia khéa hodc thiét bi PIN cd hoc va dugc gén thong qua cap
kim loai cd I6p cao su boc ngoai. Bau cap c6 mot vong nho cho phép toan bo
cap dudc quan quanh mot vat 8 dinh, chdng han nhu' ban ndng hodc trang
thiét bi tuang tu khéc, do dé ¢8 dinh may tinh tai chd.
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Thiét 1ap phan cirng

K&t ndi nguon dién

e Ngudn dién ngoai: 240W, 48,0V
e Pau vao: 110~120Vac, 50/60Hz, 3,5A/200~240Vac, 50/60Hz, 2,5A
e Daura: 48,0V === 5,0A

& Quan trong

® Chi st dung bb chuyén déi va ddy ngudn di kém vdi thiét bj cia ban. Viéc sir dung
ngudn dién khéc hodc cé cbng suét thap hon cé thé gay gidm hiéu suét hé théng, khéng
khdi déng dugc hodc tdt may dét ngét.

® Lubn chi y dén nhiét dé phét ra tir bé chuyén déi dang sur dung.
e Khi rdt ddy ngubn AC, luén cdm phan dau néi cua day. Dimng bao gid kéo day truc tiép.



Bat ngudn hé thong

Lap dat hé thong

Ngudi ding cd thé dt hé théng theo chiéu ngang.

(- 3)
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Xép chong hé thong

C6 thé x&p chong t6i da hai hé théng béng cach sir dung cap QSFP tly chon.

& Quan trong

® Hé théng thi hai va cap QSFP dugc két ndi nhu’ trong hinh chi mang tinh chat minh hoa
va khéng dugc bao gdm trong géi sén pham.

® Vi Iong tham khao tai liéu System Clustering d€ xem chi tiét hon vé quy trinh két ndi.
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Thiét l1ap ban dau
& Quan trong

T4t ¢ théng tin va anh chup man hinh cé thé thay d6i ma khéng can théng bdo trudc.

NVIDIA DGX™ OS la gi

Thiét bi ndy dugc cai dit sdn NVIDIA DGX™ OS dé cung cap giai phap chay khéi Iugng
cdng viéc Al va phan tich dir liéu tron géi. Cau hinh hé théng ban dau dugc chuyén dén
trinh hu@ng dan thiét 1ap chay sau [an khdi déng dau tién. Trinh hudng dan thiét 1ap cung
cap cho ngudi dung trai nghiém lam quen nhanh choéng khi sir dung cac hé thng DGX™.

NVIDIA DGX™ OS cung cap mot ban cai dat Ubuntu Linux tly chinh véi cac thiét 1ap tGi
uu héa va ciu hinh danh riéng cho hé théng, cac trinh diéu khién bd sung cling cac cdng
cu chan doan va gidm sat. Ban cai dit ndy cung cp mét hé diéu hanh 6n dinh, dugc kiém
ther day du va dugc hd trd dé chay cac (ing dung Al, hoc may va phan tich trén thiét bj
nay.

Tinh nang

e Trinh diéu khién NVIDIA va bd cng cu CUDA dudc cai dét san.
e Hb trg cac nén tang hoc sau (vi du: TensorFlow, PyTorch)

e HO trg container héa (NVIDIA GPU Cloud Containers + Docker).

e (Cdng cu gidm sat va chan doan hé thng (vi du: Data Center GPU Manager, NVIDIA
System Management).

e Hb trg tich hdp tai nguyén ddm may NGC. Cho phép cac nha phét trién chay khéi lugng
cong viéc AI/ML (Hoc may) trén ddm may mét cach hiéu qua va lién mach.

e Kernel dugc t6i uu héa, ngdn x&p mang va I/O dé nang cao hiéu suét tdng thé.
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Thiét l1ap Khai dong Lan dau
Huéng dan nay sé gitip ban thiét 1ap hé théng lan dau tién. Ban s& chon cach st dung hé
théng va chay trinh hudng dan cai dat dé cdu hinh moi thdr.

Nhirng viéc can lam

Quy trinh thiét 1ap nay bao gom:

e Chon giffa ch& dd may tinh d& ban hodc ché do thiét bi néi mang.
e Chuan bi hé théng va két néi.

e Chay trinh hudng dan cai dét dé cdu hinh hé théng.

Chon Ché do Thiét lap

Hé thdng ctia ban c6 thé dugc cau hinh theo mét trong hai cach:
Ché& d6 May tinh d& ban

e Két nGi ban phim va chudt qua USB hodc Bluetooth.

e Lam viéc truc tiép trén mdy tinh d€ ban cai Ubuntu.

& Quan trong

Can c6 bd chuyén d6i USB-C sang USB dé két néi ban phim hodc chudt USB tiéu chuén.

Ché d6 Thiét bi ndi Mang

e Truy cap hé thong tir xa qua mang.

e Sir dung nhu may chd hoac nit mang tinh toan.
e Quan Iy ma khéng can man hinh tai chd.

& Quan trong

Ché dj ban chon & day sé dugc sur dung trong subt qua trinh thiét Idp ban dau. Sau khi
thiét I4p hoan tét, ban cé thé tu do chuyén déi gitta ché d6 may tinh dé€ ban va ché dé
thiét bi néi mang. Ban sé€ khéng bi gidi han bdi lua chon ban déu cda minh.
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Chuan bj

Trudc khi bdt dau, hdy dam bao ban cé:

e Két n6i ngudn tdi hé thong.

e K&t ndi Ethernet hodc mang WiFi khd dung cung cép két ndi internet hgp 1€ ma khong

can cong c6 dinh (vi du: tai khach san/san bay).

e DGi vGi Ché db May tinh d& ban: Man hinh, ban phim va chudt dugc két ndi (hodc cb
san qua Bluetooth).

e D§i v6i Ché dd Thiét bi ndi Mang: M8t mdy tinh trong cling mang dé truy cip tir xa.

& Quan trong

Kh&c phuc su’ ¢6 Man hinh: M8t s6 man hinh cd thé gép su c6 vdi hé théng ngay khi xuét
xuédng. Néu ban dang két n6i qua USB-C/DisplayPort va khéng c6 man hinh thi hdy tha sa
dung HDML.

& Quan trong

Néu ban dinh sir dung két néi mang cé day, hdy cdm cdp mang trudc khi bdt ddu cai dat.
biéu nay sé gilp tranh cac su’ cé két néi vé sau.

Chay Trinh hudng dan Cai dat
Trinh hudng dan cai dit s& hudng dan ban:

e Bat nguodn va khdi tao hé thdng.

e Chon ché do thiét Iap ua thich cta ban.

e Tai xudng va cai dat cac ban cap nhat quan trong.
e Hoan tat cau hinh ban dau cuta ban.

& Quan trong

Quan trong: Khéng tat hodc khdi ddng lai hé théng trong qua trinh cdp nhat. Qua trinh cai
dst khéng thé bi gidn doan sau khi bdt dau tai xubng, va viéc tit ngudn trong qué trinh
c4p nhét cd thé gy héng hé théng.

Bat dau sir dung

Cach ban bét dau cai dat phu thudc vao ché do ban chon:

Ché& d6 May tinh d& ban

1. Bat ngudn hé thdng.

. Trinh hudng dan cai dt s& tu dong khéi dong trén man hinh dugc két ndi.
. S dung ban phim va chudt cé day (da dugc két ndi) dé diéu hudng.

. Né&u khéng phat hién thay ban phim hodc chudt, ban s& dugc nhac dat thiét bi
Bluetooth & ché do ghép ndi.

A W N
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C6 thé& cdm thiét bi USB vao bat ky Iic nao va nd s& bat dau hoat déng, ngay ca khi dugc
phét hién khong dung cach. Thiét bi Bluetooth cé thé dudc dit & ché d6 ghép ndi va
thudng van sé ghép néi khi 8 man hinh "Bat ddu st dung” (ngoai 1€ - ban phim yéu cau
nhap mat ma sé& khdng hoat déng trén man hinh nay). Sau khi ban nhap vao "Bat dau",
qua trinh ghép néi Bluetooth s& dirng lai, vi vy ban s& phai tat ngudn va khai dong lai d&
thr lai.

Ché do6 Thiét bi n6i Mang
1. Bat nguodn hé thdng.
2. K&t ndi véi hé thdng bdng mét trong cac phuang phap sau:

e Man hinh c8ng thdng tin c§ dinh s& tu dong xudt hién, hién thi dia chi HTTP dé thiét
I&p. Trang thiét 1ap nay cling dugc liét ké trén thé hudng dan bt dau nhanh va thudng
cd dang http://spark-abcd.local

e MG trinh duyét web va diéu hudng dén dia chi hién thi trén man hinh cdng théng tin c&
dinh.

e C3m cap Ethernet néu muén (budc tly chon).

Nhirng diéu can luu y trong qua trinh thiét lap

Trinh hudng dan cai dét s& hudng dan ban qua mdt s& budc cau hinh. Chi can 1am theo
céc I5i nhdc trén man hinh d& hoan tat tirg budc.

Cac budc trong quy trinh thiét 1ap:
1. Lua chon ngdn nglr va mui giG
Chon cai dat ngon ngir va mui gig ua thich cho hé théng.
2. Lua chon b8 cuc ban phim (Chi danh cho ché& d6 may tinh d& ban)
Chon bé cuc ban phim (vi du: ban phl’nj ti€ng Anh hay ban phim tiéng Nga). Man hinh
nay chi xuat hién & ché dé may tinh dé ban.
3. Diéu khoan va biéu kién
Can Xem xét va chap nhan cac diéu khoan cling nhu diéu kién dé tiép tuc cai dit.
4. Tao Tai khoan Ngugdi dung

Tao tén ngudi dung va mat khiu dé truy cap hé thdng. Luu y réng cac trudng nhap
liéu sé dugc loc khi ban nhap vi chiing kha dai.

5. Cai dat Chia sé Thong tin (Tuy chon)
CAu hinh tly chon phén tich va bao cdo su' c6. Ban c6 thé bd qua budc nay néu mudn.
6. Chon Mang WiFi

Chon mang WiFi ctia ban. Budc nay sé ty dong bi bd qua néu két néi cap Ethernet
dang cung cap truy cap internet.

7. Mat khu WiFi
Nhap mét khdu cho mang WiFi ban d& chon.
8. Két nGi Mang WiFi

Hé th6ng s& k&t ndi véi mang WiFi cia ban va hly diém truy cdp. May tinh cla ban s&
tu dong két ndi lai véi mang méc dinh.
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& Quan trong

e Céc I6i két n6i mang

® Néu may tinh cda ban tu dong két ndi lai vdi cung mang hé thdng, qua trinh cai dat sé
tiép tuc dién ra suén sé.

e Néu khéng, ban sé can két néi may tinh vdi cing mang hé théng trong khi (g dung
thiét Iap dang chd qua trinh thiét I4p mang hoan tét.

o Néu thiét Idp khéng thanh céng, ban phai két n6i man hinh/ban phim/chubt dé tiép tuc.

o Hop thoai s& hudng dan ban thir két néi lai véi hotspot (diém phét song) ctia hé théng
va thir lai. Thao tac nay sé hiéu qua néu hé théng thuc su’ khéng thé két néi mang (vi
du: mét khau sai) hodc may tinh xach tay cua ban khéng thé két néi vdi hé théng.

o Néu ban KHONG nhin thdy diém phét séng kha dung khi hdp thoai I6i ndy xuét hién,
diéu do cd nghia la hé théng da két n6i mang nhung mdy tinh xach tay cua ban khéng
thé két néi vdi diém phat séng. Piéu nay ¢ thé I3 do:

P Thiét bi d3 bi biét 1ap

P Ban khong thé két nSi cing mang véi hé thdng ctia minh

DNS khong hoat ddng trén mang ctia ban do cau hinh ctia nd (vi du: mang cong ty
phtc tap)

9. Tai xudng va Cai dat Phan mém
Sau khi két nGi véi mang, hé thdng sé tu dong tai xudng va cai dat toan bo hinh anh
phan mém.

& Quan trong

Khéng t&t hodc khdi dbng lai hé théng trong qué trinh nay. Qua trinh cai dit khéng thé bi
gian doan sau khi qua trinh tai xuéng bat dau.

10.Cai dat Hoan tat
Thiét bi s& tu ddong khdi ddng lai khi qué trinh cai d&t hoan tat va ban cé thé str dung
binh thugng.
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Phan cum Hé thong

Hu@ng dan nay sé giai thich cach k&t ndi hai hé thdng thanh mdt cum mdy tinh do béng
céch st dung cdu hinh mang dan gian hda va cap QSFP/CX7 dé két ndi hiéu suét cao.

Muc tiéu 1a cho phép phan bé khéi Iugng tac vu trén cac GPU Grace Blackwell b&ng MPI
(cho giao tiép CPU gilra cac tién trinh) va NCCL v2.28.3 (cho cac khdi tién trinh dugc tang
t6¢ bdi GPU).

€O thé xem Théng tin bd sung trong s6 tay hudng dan Connect Two Sparks .

Yéu cau Hé thong
Trudc khi bdt dau, hdy dam bao nhiing diéu sau:

® Ca hai hé théng déu c6 GPU Grace Blackwell, dugc két ndi véi nhau bang cap QSFP/CX7
va dang chay Ubuntu 24.04 (ho&c phién ban mdi hon) véi trinh diéu khién NVIDIA da
cai dat.

& Quan trong

e Cac cdng nay chi hé trg cu hinh Ethernet. Cap dudc phé duyét cho cac cong nay Ia:

e Amphenol: NJAAKK-N911 (QSFP to QSFP112, 32AWG, 400mm, LSZH), NJAAKK0006 la
phién ban 0,5m cua loai cap nay.

® Luxshare: LMTQF022-SD-R (QSFP112 400G DAC Cable, 400mm, 30AWG).

e Cac hé théng cé thé truy cap internet dé thiét Iap phan mém ban dau.
e Ban c6 quyén sudo/root trén ca hai hé thdng.

Thiét Iap mang giira cac hé thong

Tuy chon 1: Thuc hién theo cac budc sau trén ca hai ndt hé thdng dé cdu hinh giao dién
mang bang "netplan". Nén chay céc Iénh sau trong terminal (cuc bd hodc tir xa).

1. Tai xubng tép cdu hinh netplan.

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

2. Thiét Iap cac quyén phl hgp cho tép cdu hinh.
sudo chmod 600 /etc/netplan/40-cx7.yaml

3. Ap dung cau hinh netplan.
sudo netplan apply
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https://build.nvidia.com/spark/connect-two-sparks/overview

Tuy chon 2: Gan IP thll c6ng (nang cao). Thuc hién theo cac budc sau dé gan dia chi IP
thd cong cho mang cum chuyén dung.

1. Trén NUt 1, gan dia chi IP tinh va kich hoat giao dién mang.
sudo ip addr add 192.168.100.10/24 dev enP2p1s0finpl
sudo ip link set enP2p1s0finpl up

2. Trén NGt 2, gan dia chi IP tinh va kich hoat giao dién mang.
sudo ip addr add 192.168.100.11/24 dev enP2p1s0finpl
sudo ip link set enP2p1s0finpl up

3. T NGt 1, x4c minh két ndi bang cach kiém tra két n6i dén Nt 2.
ping -c 3 192.168.100.11

4, TU NGt 2, xac minh k&t ndi bang cach kiém tra két nGi dén Nut 1.
ping -c 3 192.168.100.10

Chay Tap Iénh Kham pha Hé thong
Budc nay sé tu dong xac dinh cac hé thdng dugc két ndi va thiét lap xac thuc SSH ma
khéng yéu cau méat khau.

Cac lénh sau nén dugc chay trong phién terminal (cuc bd hodc tir xa) trén ca hai nat.

1. Tai xubng tap Iénh kham pha.

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

2. Cdp quyén chay tap Iénh.
chmod +x discover-sparks

3. Chay tap lénh kham pha.
./discover-sparks

Vi du két qua:
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:

Qua trinh sao chép khoa SSH da hoan tat. Hai hé thdng nay hién cd thé giao tiép vai nhau.
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Cai dat phan mém can thiét va xac minh cau hinh

Sau khi cdu hinh mang va céc hé théng da cd thé giao tiép vai nhau, budc tiép theo la cai
dat phan mém can thiét cho cac khdi lugng tac vu phan tan va chay cac khéi lugng tac
vu thir nghiém dé xac minh rang giao tiép GPU-GPU dang hoat ddng chinh xac va dé& do
ludng hiéu sudt trén cac hé thdng xép chong.

D8 biét hudng dan day du vé cach xdy dung NCCL, chay b kiém tra NCCL va dién giai két
qua, hdy xem hudng dan sir dung NCCLcho hai Sparks .

NCCL cho hai hé thong

Cai dat va kiém tra NCCL trén hai hé théng.

1. C&u hinh két n6i mang.
Lam theo hudng dan thiét Iap mang dé thiét Iap két ndi gilfa cac ndt hé théng clia ban.
Bao gom:

e Két nGi cap QSFP vat ly.

e Cau hinh giao dién mang (gan IP tu dong hodc tha cong).
e Thiét Iap SSH khdng can mat khau.

e Xac minh két nGi mang.

2. Xay dung NCCL véi su' hd trd ctia Blackwell.

Thuc hién cac 1énh nay trén ca hai nit dé xay dung NCCL tif ngudn vdi su’ ho trg cla kién
trc 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/Iib64/:$MPI_HOME/
lib:$LD_LIBRARY_PATH"
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3. Xay dung bd kiém thir NCCL.
Bién dich bd kiém thir NCCL d& xac thuc hiéu sut giao tiép.

# Clone and build NCCL tests

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

make MPI=1

4. Tim giao dién mang dang hoat dong va dia chi IP.

Thuc hién kiém tra hiéu su&t NCCL da ndt bang giao dién mang dang hoat déng. Trudc
tién, hdy xac dinh nhitng cng mang nao dang kha dung va dang hoat déng.

# Check network port status
ibdev2netdev

Vi du két qua:
roceP2p1s0f0 port 1 ==> enP2p1s0fOnp0 (Down)
roceP2p1s0f1 port 1 ==> enP2p1s0finpl (Up)
rocep1s0f0 port 1 ==> enp1s0fOnp0 (Down)
rocep1s0fl port 1 ==> enp1s0finpl (Up)

S{r dung giao dién hién thi I "(Up)" trong két qué cua ban. Trong vi du nay, ching ta s&
s(r dung enp1s0finp1. Ban c6 thé bo qua cac giao dién bét dau bang tién t6 enP2p<...>
va chi xem xét c4c giao dién bat dau bang enpl<...>.

Ban sé can tim dia chi IP cho cac giao dién dang hoat dong. Trén ca hai nut, hdy chay lénh
sau dé tim dia chi IP va ghi lai chiing cho budc tiép theo.

ip addr show enp1s0fOnp0
ip addr show enp1s0finpl
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Vi du két qua:
# In this example, we are using interface enp1s0finp1.
nvidia@dgx-spark-1:~$ ip addr show enp1s0finpl

4: enp1s0finpl: <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
enp1s0finpl

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

Trong vi du nay, dia chi IP ciia Node 1 la 169.254.35.62. Lap lai quy trinh cho NUt 2.

5. Chay kiém tra giao tiép NCCL.

Thuc hién cac 1énh sau trén ca hai nit d& chay kiém tra giao ti€p NCCL. Thay thé dia chi
IP va tén giao dién bang dia chi ban d& tim thdy & budc trudc.

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

step)

export UCX_NET_DEVICES=enp1s0finpl

export NCCL_SOCKET_IFNAME=enp1s0finpl
export OMPI_MCA_btl_tcp_if_include=enp1s0finpl

# 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 -0 UserKnownHostsFile=/dev/null -o
StrictHostKeyChecking=no" \

-X LD_LIBRARY_PATH=$LD_LIBRARY_PATH \
$HOME/nccl-tests/build/all_gather_perf
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Ban ciing cé thé kiém tra thiét 1ap NCCL ctia minh véi mét kich thudc bd dém 16n hon dé&
st dung nhiéu hon bang théng 200Gbps cla ban.

# Set network interface environment variables (use your active interface)
export UCX_NET_DEVICES=enp1s0finpl

export NCCL_SOCKET_IFNAME=enp1s0finpl

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

Luu y: Dia chi IP trong Iénh mpirun dugc theo sau bdi :1. Vi du: mpirun -np 2 -H
169.254.35.62:1,169.254.35.63:1

6. Don dep va khoi phuc.

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

rm -rf ~/nccl-tests/

7. Cac budc ti€p theo.

M@i truding NCCL clia ban d3 s&n sang cho khéi lugng cng viéc dao tao phan tan da nit
trén hé théng. Bay gid, ban co thé thir chay khéi lugng tac vu phan tan 16n hon nhu suy
ludn TRT-LLM hodc vLLM.

Khac phuc su' co

e Dam bdao giao dién QSFP/CX7 dang hoat déng va dugc sir dung dé gan IP.

o Kiém tra két ndi gilta cac ndt théng qua Iénh "ping".

e Kiém tra cac rang budc giao dién ctia ban bang 1&nh "ip a" va "ethtool".

e Néu tap lénh kham phd khdng thanh cong, hay kiém tra thi cong két nSi SSH gitra céc
nat.

o D& biét thém hudng dan khic phuc su ¢8 va cac tity chon hd trd, hdy xem phan Bao tri
va Khc phuc su c6..
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Nang cap NVIDIA DGX™ OS

Dv dinh nang cap Ién hé diéu hanh hoac goéi phan mém mdi nhat, vui long tham khao

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

Cai lai NVIDIA DGX™ OS
& Quan trong

Viéc cai lai hé théng sé& xda tét ca dif liéu dugc luu trit trén céc 6 dia hé diéu hanh. Pidu
nay bao gém phéan ving /home, noi luu trir tat ca tai liéu cua ngudi ding, cai dat phan
mém va cac tép ca nhan khac.

NVIDIA DGX™ OS da dudgc cai dat san trong thiét bi clia ban va chi can cai dét lai trong
mét s6 trudng hap han ché, chdng han nhu

e Thay thé cac thiét bi luu trir.
e Xay dung lai cac ndt cum.

e Khéi phuc do 16i hé thdng.

Tao & USB c6 thé khdi dong
Trén hé thdng Windows, vui long tham khao

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

Khéi dong NVIDIA DGX™ OS ISO Image

1. C3m & USB chira tép image ctia hé diéu hanh vao hé théng.

2. Két nGi man hinh va ban phim tryc ti€p véi hé théng.

3. Khéi dong hé thdng va sau d6 nhan F2 khi logo NVIDIA xuét hién dé truy cdp menu
khai dong.

4, Chon tén & USB tuang (ing v&i 6 USB d& cdm va khai déng hé théng tir do.
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NVIDIA Sync

NVIDIA Sync la mét tién ich khay hé thng, cung cap mét cach thlic don gian dé truy cap
hé théng clia ban tir moét may tinh khac khi né dang chay nhu mat thiét bi khong cé man
hinh hoac ban phim.

Lap dat

1. Tai xu6ng phién ban NVIDIA Sync mdi nhét tir https://build.nvidia.com/spark. Trinh cai
dat cd san phién ban cho Windows, macOS va Linux.

2. Chay trinh cai dat.

3. NVIDIA Sync s& tim kiém cac (ing dung tucng thich c6 thé két ndi tir xa véi hé théng.
Chon cac ¢ng dung ban mudn st dung va nhap vao "Tiép theo".

4. Dién tén may tinh cla hé thdng va thdng tin dang nhap cua ban.

Ung dung dudc ho trg
e AI Workbench

e Cursor IDE

e VSCode

e Windsurf

Cac phuong thirc két ndi bd sung

e DGX™ Dashboard (thong qua trinh duyét web)
e SSH Terminal (khoa RSA dugc NVIDIA Sync tu’ dong quan ly)
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DGX™ Dashboard

Hé thdng dudc trang bi mdt bang diéu khién tich hop cung cap téng quan vé cac sb liéu
hoat ddng hién tai clia hé théng, kha ndng ap dung cac ban cp nhét, thay ddi mot s6 cai
dat hé thong va truy cap Jupyter Notebook cuc bo.

Your DGX Dashboard

System Memory

Temperature

38°C

Bang diéu khién DGX™ cung cip kha ndng gidm sét hé thdng theo thdi gian thuc va quyén
truy cap JupyterLab tich hop.

& Quan trong

DE chay céc ban cp nhét va thay doi tén thiét bi, ban phai cé quyén truy cdp "sudo". Tai
khoan dugc tao trong qua trinh thiét Iap ban déu s€ cé quyén truy cap nay

JupyterLab tich hgp

Bang diéu khién bao gdm mdt phién ban JupyterLab tich hgp, cung c&p mét méi truging

phét trién thuan tién:

e Khi khdi dong, JupyterLab tao m6t méi truGng ao trong thu muc lam viéc dugc chi dinh
va tu dong cai d&t mot t6 hgp cac géi dugc dé xut.

e NéEu ban nhap mét thu muc lam viéc méi va khdi dong JupyterLab, mot méi truGng mdi
s€ dudgc tao.

o Mbi tai khoan ngudi duing trén thiét bi dugc gan mot cdng ndm trong /opt/nvidia/dgx-
dashboardservice/jupyterlab_ports.yaml

e D& truy cap JupyterlLab tlf xa, ban phai tao dudng ham cho né giéng nhu véi chinh
bang diéu khién. Cng dén dudng hdm ndm trong t&p cdng. Khi SIr dung NVIDIA Sync,
dudng ham nay dudc quan ly tu dong cho ban va hoat dong binh thudng.
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Truy cap Bang diéu khién

Ban c6 thé truy cap bang didu khién cuc bd bang cach nhap vao ndt "Hién thi Ung dung" &
goc dudi bén trai cia man hinh nén Ubuntu. Sau dd, trong Iudi i'ng dung, hay chon phim
t&t "Bang diéu khién DGX" d& m& bang diéu khién trong trinh duyét web méc dinh cta
ban.

TU xa, ban ¢d thé truy cp bang diéu khién bang NVIDIA Sync hodc thdng qua dudng ham
SSH dugc tao thd cong.

Né&u str dung NVIDIA Sync, sau khi két néi, chi cn nhap vao ndt "Bang diéu khién DGX"
va bang diéu khién s& m& trong trinh duyét web mc dinh cla ban tai dia chi http://
localhost:11000.

DE truy cip thi cdng qua SSH, trudc tién hdy ma mdt dudng ham, vi du: ssh -L
11000:localhost: 11000 <tén ngudi dung>@<IP hodc spark-abcd.local>. Sau d6, mg bang
diéu khién trong trinh duyét web clia ban tai dia chi http://<spark-host-ip>:11000.

NVIDIA Container Runtime cho Docker

NVIDIA Container Runtime cho phép cac container Docker truy cap tai nguyén GPU trén
hé théng. Runtime (Moi truGng chay) nay dong vai tro la cau ndi gilta Docker va trinh diéu
khién NVIDIA, cho phép cac container sit dung kha néng ting tdc GPU cho khéi lugng
c6ng viéc AI/ML, &'ng dung CUDA va cac phan mém tang téc GPU khac.

Lgi ich chinh:

e Truy cap GPU lién mach trong container.

e Quan ly trinh diéu khién va thu vién ty dong.

e HO trg ciu hinh da GPU.

e Tuong thich véi cac nén tang diéu phdi container phé bién.

Runtime hoat dong két hgp vdi NVIDIA Container Toolkit, cung cdp cac thanh phan can
thiét dé hién thj cac thiét bi GPU va thu’ vién CUDA cho céc g dung dudc container héa.

Lap d&t

NVIDIA Container Toolkit dugc cai dat san va cau hinh trén hé thdng. Bao gém:
e NVIDIA Container Runtime.

e Tich hgp Docker.

e C3u hinh truy cap thiét bi GPU.

e Quan ly thu vién CUDA.

Runtime (Mdi trudng chay) da s&n sang dé st dung ngay 1ap tirc dé chay cac container
dugc tang toc GPU.

25



Tuy chon: Thém nguGi dung vao nhom Docker

Theo méc dinh, Docker yéu cdu quyén sudo dé chay céc Iénh. Viéc thém ngudi diing vao
nhom Docker cho phép ban chay cac Iénh Docker ma khéng can sudo, mang lai:

e Tién Igi: Khdng can nhap sudo trudc mbi 1énh Docker.

e Quy trinh 1am viéc t8t han: Tich hgp lién mach véi cac cong cu phat trién va tap 1énh.
e Giam thi€u d6 can L&p lai nhanh han khi lam viéc véi cac container.

D& thém ngudi duing vao nhdm Docker:
sudo usermod -aG docker $USER

& Quan trong

e Ban phai déng xuét va déng nhap lai (hodc khdi déng lai phién lam viéc) dé tu cach
thanh vién nhom cé hiéu luc.

e Budc nay la tiy chon. Ban cé thé tiép tuc st dung Docker vdi sudo néu khéng muén stra
déi tu’ cach thanh vién nhdm.

Cach sir dung
Truy cdp GPU ca ban. Chay mét container cé quyén truy cdp GPU bang cach sir dung thé
-gpus:

docker run -it --gpus=all nvcr.io/nvidia/cuda:13.0.1-devel-ubuntu24.04 nvidia-smi
Lénh nay: Chay mét container tuong tac (-it) - Cho phép truy cap vao tat cd GPU (-

gpus=all) - S&r dung anh phat tri€n NVIDIA CUDA - Thuc thi nvidia-smi d& hién thi théng
tin GPU.

Thiét 1ap n&ng Iuc GPU. Kiém soat ndng luc GPU ndo c6 s&n cho container.

Y

docker run -it --gpus ““capabilities=compute, utility’
ubuntu24.04 nvidia-smi

"

nvcr.io/nvidia/cuda:13.0.1-devel-

Gan Thu vién CUDA. Ddi véi cac ing dung can thu vién CUDA cu thé, hdy gén ching tir
may chu.

docker run -it --gpus=all \
-v /usr/local/cuda:/usr/local/cuda:ro \
nvcr.io/nvidia/cuda: 13.0.1-devel-ubuntu24.04 bash
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Xac thuc

Kiém tra quyén truy cap GPU.

1.

Chay lénh kiém tra d€ xac minh quyén truy cap GPU.
docker run -it --gpus=all nvcr.io/nvidia/cuda:13.0.1-devel-ubuntu24.04 nvidia-smi

Két qua du kién s& hién thi: - Théng tin thiét bi GPU - Phién ban trinh diéu khién - Phién
ban CUDA - M(rc stf dung b nhé va nhiét do.

2.

Ki€m tra cdu hinh méi trudng chay.
docker info | grep -A 10 “Runtimes”

. Xac minh thdi gian chay NVIDIA kha dung.

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

Kiém tra quyén truy cap GPU cla Container. Kiém tra nhiing tai nguyén GPU nao kha dung
bén trong mét container dang chay.

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

Is /dev/nvidia*

Khac phuc su' co
N&u ban g&p 16i khong tim thay mdi trugng chay.

1.

Ki€m tra xem NVIDIA Container Toolkit d& dudc cai dit chua.
nvidia-ctk --version

. Kiém tra c&u hinh Docker daemon.

cat /etc/docker/daemon.json

. Khai dong lai dich vu Docker.

sudo systemctl restart docker

Néu ban thdy phién ban CUDA khéng khdp.

1.

Kiém tra phién ban trinh diéu khién CUDA ctia may chd.
nvidia-smi

. SUr dung bd sao luu container c6 phién ban CUDA tuang thich.

docker run -it --gpus=all nvcr.io/nvidia/cuda:12.0.1-devel-ubuntu24.04 nvidia-smi
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N&u gép 16i vé quyén.

1. Dam bao ngudi dung clia ban ndm trong nhdm docker (néu khéng st dung sudo).
groups $USER

2. Kiém tra quyén thiét bi.
Is -la /dev/nvidia*

3. Xac minh daemon Docker cé quyén truy cap vao thiét bi GPU hay khong.
sudo docker run -it --gpus=all nvcr.io/nvidia/cuda:13.0.1-devel-ubuntu24.04 nvidia-smi

Néu container khong khai dong dugc.

1. Kiém tra nhat ky Docker.
docker logs <container_id>

2. Xac minh thiét bi GPU kha dung trén may chu.
Is /dev/nvidia*

3. Kiém tra véi container t3i thiéu.

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

NGC

NVIDIA GPU Cloud (NGC) la mot kho Iuu trif toan dién cac container dugc t6i uu hda cho
GPU, cac md hinh dugc dao tao trudc va phan mém AI/ML, cho phép phét trién va trién
khai nhanh chéng cac ¢ng dung Al DGi véi ngudi dung, NGC cung cap quyén truy cap vao
cac framework, cong cu va méi truGng dugc t6i uu hda mdi nhat dugc thiét ké riéng cho
kién trac Grace Blackwell.

Cac Igi ich chinh danh cho ngugdi ding:

e Container dudc t&i uu hda: Méi trudng dugc cdu hinh sin véi cac framework AI/ML,
CUDA va thu vién mdi nhat dugc téi tu hda cho GPU Grace Blackwell.

e M0 hinh dugc dao tao trudc: Truy cap vao cac mé hinh va bé moé hinh tién tién cho
nhiéu tac vu Al khac nhau.

e Phét tri€n nhanh chéng: Bo qua viéc thiét Iap mdi trudng phirc tap va tp trung vao cac
du an AI/ML cla ban.

® Phan mém tién ti€n: Truy cap vao bo phan mém NVIDIA mdi nhat va cac tinh nang thdr
nghiém.

NGC ddc biét cd gia tri d6i véi ngudi dung vi nd cung cap bo phan mém mdi nhat va dugc

t6i uu hda cho nén tang mdi nay, dam bao ban cd quyén truy cép vao cac tinh ndng va ti

uu hoda hiéu suat tién tién nhat.
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Bat dau sir dung
Tao tai khoan NGC.

1.

Truy cap trang web NGC.

2. Nhép vao Dang ky va tao tai khoan mién phi.
3.
4. Dién thong tin ho sd clia ban.

Xac minh dia chi email ctia ban.

Tao Khoa API.

1.

Dang nhap vao tai khoan NGC cua ban.

2. Diéu hudng dén Setup API Key.
3.
4. Sao chép va luu trit khda API clia ban mot cach an toan.

Nhadp vao Generate API Key.

& Quan trong

Khda API cua ban la bat budc dé kéo (pull) céc container va truy cap tai nguyén NGC. Gii?
khoda an toan va khéng bao gid chia sé c6ng khai.

Cai ddt NGC CLI (Tuy chon). NGC CLI cung cdp quyén truy cap dong lénh thudn tién vao
tai nguyén NGC.

# 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

Xac thuc véi Docker. Cau hinh Docker d€ truy cp vao céc khéa dang ky NGC.

# Login to NGC with Docker
docker login nvcr.io
# Username: $oauthtoken

# Password: <your-api-key>
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Cach sir dung co ban

Kéo vé va chay mot Container. Bt dau véi mot container framework AI/ML phé bién.
# Pull a PyTorch container optimized for Grace Blackwell
docker pull nvcr.io/nvidia/pytorch:24.08-py3
# Run the container with GPU access

docker run -it --gpus=all nvcr.io/nvidia/pytorch:24.08-py3

Kham pha cac tai nguyén c6 sin. Duyét cac tai nguyén NGC théng qua giao dién web.
e Container: Cac framework AI/ML, mdi trung phat trién va cac cdng cu chuyén dung.

e Model: Cac md hinh dudc dao tao san cho thi gidc may tinh, xtr Iy ngén ngif tu' nhién,
A

e Helm Charts: Cau hinh trién khai Kubernetes.
e Jupyter Notebooks: Hudng dan va vi du tuang tac.

Quy trinh lam viéc pho bién
M6i trugng phét trién. Sir dung container NGC lam mdi trugng phat trién cla ban.
# 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

Suy luan va Huan luyén M6 hinh. Truy cap cac mo hinh da dugc hudn luyén trudc va cac
tap Iénh huan luyén.

# Pull @ 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

Quy trinh thu'c hanh tot nhat

Quan ly Container.
® Phién ban Pin: SI dung cac thé container cu thé cho cac mdi trudng cé thé tai tao.

e C3p nhat Thuding xuyén: Cap nhéat dinh ky 1&n cac phién ban container mdi hon dé cé
nhifng t6i uu hda méi nhat.

e Gidi han Tai nguyén: Dt gigi han bd nhd va CPU phu hgp cho khéi lugng tac vu cia
ban.
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Tinh bén viing clia dit liéu.
e Gan 6 dia Gan cac thu muc diY liéu clia ban vao cac container d& duy tri tinh bén vimng.

e Luu trit md hinh: Luu trif cdc md hinh d& dugc hudn luyén va cac diém kiém tra bén
ngoai container.

e C4u hinh: Luu trif cac tép cu hinh trong phan kiém soét phién ban.

Bao mat.

e Bao mét khda API: Luu trit khéa API NGC ctia ban mét cach an toan va thay déi thudng
Xuyén.

e Quét container: Quét cac container dé tim 16 hdng trudc khi str dung.
e Bao mat mang: S dung cdu hinh mang phu hgp cho maéi trudng cua ban.

Khéac phuc su co

L3i xac thuc.
# Verify your API key is correct
docker login nvcr.io

# Check if your account has access to the requested resource

Sy ¢ kéo container vé.
# Check network connectivity
ping nvcr.io
# Verify container name and tag

docker search nvcr.io/nvidia/

Su ¢0 truy cap GPU.
# Verify NVIDIA Container Runtime is installed

docker run --rm --gpus=all nvidia/cuda:12.0-base-ubuntu20.04 nvidia-smi
Tim trg giap

e Tai liéu NGC: Truy cap tai liéu NGC.
e Dién dan cong déng: Tham gia Dién dan nha phat trién NVIDIA.
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Lay va kich hoat mo hinh AI tir trang
web chinh thirc cia NVIDIA

D8 tim hudng dan va vi du vé cach tity chinh va chay khdi lugng cong viéc Al vui long
truy cap trang web danh cho nha phat trién Nvidia https://build.nvidia.com/spark

n DGX Spark

ind run Al workloads on DGX Spark

Connect from Another Computer First Time Here?

Get started with NVIDIA Sync Try these developer quickstarts

o gy X

Cap nhat Firmware

Phan nay cung cdp hudng dan cip nhat cac thanh phan firmware trén hé thng cua ban.

& Quan trong

Théng tin cdp nhét nay chi ap dung cho Founders Edition. Thiét bi tir cac nha san xuét
khéc cd thé c6 quy trinh cdp nhét firmware khac nhau.

Phuong phap dudc khuyén nghi

NVIDIA khuyén nghi si dung Bang diéu khién DGX™ dé thuc hién cap nhét firmware trén
hé théng cta ban. Bang diéu khién DGX™ cung cp giao dién than thién véi ngudi diing
dé€ quan ly cac ban cp nhét firmware va céc tac vu bao tri hé théng.

DE biét thdng tin chi tiét v& cach truy cap va st dung Bang diéu khién DGX™, h3y xem
phan Bang diéu khién DGX™.

& Quan trong

© Pam béo hé théng cua ban duoc két ndi vdi ngudn dién 6n dinh.
® Dong tat ca cac uing dung dang chay va luu céng viéc cua ban.
e C6 s&n ké hoach khéi phuc.

e Lén lich cap nhét trong thdi gian béo tri néu cd thé.

32



Phucng phap tha cong
Néu ban khéng t\hé’ s(r dung Bang diéu khién DGX™, ban c6 thé cip nhat firmware theo
cach tha cong bang cac budc sau:
1. M@ mot thiét bi dau cudi tir xa hodc cuc bo trén hé thong.
2. Chay cac Iénh sau.
sudo apt update
sudo apt upgrade
sudo fwupdmgr refresh
sudo fwupdmgr upgrade
sudo reboot

Khac phuc su co
Néu ban gap su’ cd trong qua trinh cap nhat firmware.
e Dam bao ngudn dién 8n dinh trong qua trinh cap nhat.

o D& biét thém hudng dan khéc phuc su 8 va cac tity chon hd trd, hdy xem spark-
maintenance-troubleshooting

\ m " ~

Tai nguyen bo sung

e Truy cdp Cdng thdng tin danh cho nha phat trién NVIDIA Spark tai https://build.nvidia.
com/spark dé biét cac hudng dan, chi dan sir dung va cap nhat mdi nhét.

e Tham khao spark-release-notes dé& xem cac ban cdp nhat phan mém va tinh ndng méi
nhat.

e Xem spark-known-issues d& khac phuc cac su cd thudng gap.

Hé th6ng ctia ban giG d& s&n sang hd trg quy trinh phat trién va trién khai AI ctia ban!
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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.

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.

39



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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