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NVLink At-Scale Performance
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5th Generation NVLink
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4th Generation NV Link
600
3rd Generation NVLink

300

2nd Generation NVLink
1st Generation NVLink

0

2014 » 2024
Architecture Release
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R#5 Nvidia E#l » B & 8 8 NVIDIA H100 Tensor Core GPU YR k1S ED
A NVLink 4 F12 =1t NVSwitch I » E55 3.6TB/s 8 _ 3485 #0 450GB/s
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NVLink SREimE

£ NVIDIA #HEE 030 DI B 7 NVLInk #EERIES D » BFEHREE0n
differential pairs & bidirectional & ES®E - LITFTEAR » KIEEHER
IR RIEZBIE 4 #8575 » FHES A100 5R%IAY NVLink 3 212522 600GBps 558H
B GPU Z#EHY NVLInk :EEEA 12 @ - RILHRFITTLTE 600GBps K
& 1Byte=8bits A& % 4,800Gbps: #3346 12 & NVLinks E L& @ NVLink
EEZA 400Gbps(t1 T 5 50GBps) - MEE— pair IRHEFE 50Gb/s 7Y
SerDes » ME—EZ @A 4 & differential pairs » I EE—EHOEE 4
EERY pair 345 50 Gbps B2& 4 200 Gbps » (IR EH EHE 2S£ @07 -
FHtZ—ELANEEHNEE 4 GABH pair 85— 200Gbps(bit
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Third-Generation NVLink

The third-generation of NVIDIA's high-speed NVLink interconnect is implemented in the NVIDIA
Ampere architecture-based A100 GPU and the new NVSwitch. NVLink is a lossless, high-
bandwidth, low-latency shared memory interconnect, and includes resiliency features such as
link-level error detection and packet replay mechanisms to guarantee successful transmission of
data.

The new NVLink significantly enhances multi-GPU scalability, performance, and reliability with
more links per GPU, much faster GPU-GPU communication bandwidth, and improved error-
detection and recovery features. A100 GPUs can use NVLink links to access peer GPU memory
at bandwidths much higher than achievable with PCI Express.

The new NVLink has a data rate of 50 Gbit/sec per signal pair, nearly doubling the 25.78
Gbits/sec rate in Tesla V100. Each link uses 4 differential signal pairs (4 lanes) in each direction
compared to 8 signal pairs (8 lanes) in Volta. A single link provides 25 GB/second bandwidth in
each direction similar to Volta GPUs, but uses only half the signals compared to Volta. The total
number of NVLink links is increased to twelve in A100, versus six in Tesla V100, yielding a
whopping 600 GB/sec total bandwidth for an entire A100 versus 300 GB/sec for Tesla V100.

The twelve NVLink links in each A100 allow a variety of configurations with high-speed
connections to other GPUs and switches. To meet the growing computational demands of larger
and more complex DNNs and HPC simulations, the new DGX A100 system (see Appendix A)
includes eight A100 GPUs connected by the new NVLink-enabled NVSwitch. Multiple DGX
A100 systems can be connected via a networking fabric like Mellanox InfiniBand and Mellanox
Ethernet to scale out data centers, creating very powerful, even supercomputer-class systems.
More powerful NVIDIADGX POD™ and NVIDIA DGX SuperPOD™ systems will include
multiple DGX A100 systems to provide much greater compute power with strong scaling.

7 : A100 Z NVLink 8B =

Write + Read

Memory Controller Single direction 4 x 50 = 200 Ghps
Bidirectional (READ+WRITE) 200 + 200 = 400Gbps

A A 4 4

RX: 4x50Gbps = 200Gbps
sdq900zZ = SAq905Xy X1

EFEIFE - NVIDIA - 515
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FHASE @ NVLink 3E4509 GPU B8 E71 » 5@ GPU IR X iERE 2™
LIRFERIE - BESMHEEE KR ALEST NVSwitch AYZEELIR
NVSwitch Gen 1 2#£F& V100 GPU ] NVLink 2 —#B#4 » EH NVSwitch
i » SLGEE A EEIEEEAY GPU &8 NVLink 2R5&E# -

8 : V100 #2 GPU TJ5&;8 NVSwitch BIR ZEIELRAHVER

80 200 A1801 HIDM,
5 NVLinks ——% 20 NVLink
V10D 10D JALD0; H100 Network
E E E 4 NVLinks Ports
10D N1DD Wipd: Hioo 16 NVLink
4 NVLinks Ntk
Pi00. Pig0  Pide PI0R [ il e fst] Ports
. _ = - 5 NVLinks 1
100 N100( JALDO H100 16 NVLink
P100 P00 P00 P10 <o \ Network
T T NaDD Mo oo Hito Ports
E E E 20 NVLink
paBDy Ne£b0l JA100¢ Hi00 Network
E E E Ports
3 NI0D ALDO Hi0a
2016 2018 2020 2022
DGX-1(P100) DGX-2 (V100) DGX A100 DGX H100
140GB/s Bisection BW 2.47B/s Bisection BW 2.4TB/s Bisection BW 3.6TB/s Bisection BW
40GB/ s AllReduce BW 75GB/ s AllReduce BW 150GB/ s AllReduce BW 450GB/ s AllReduce BW
EFFIF : NVIDIA » Z1E
B 9 : NVLink Switch {18
Gen 1 Gen 2 Gen 3 Gen 4
NVLnKER D EEEEICPUNE =iZsE BiZsE BifsE EiE576E
NVSwitch GPUE GPUSE 15#)300GB 5360068 15790068 15#)1,800G8
HEEEE 32418 54818 H#7.218 #5313078
TZEFINVIDAZE RS volta Ampere Hopper Blackwel
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NVLink Switch BT

1‘@@*53 NVSwitch B R BFEZEFE —EFHNEMEE NVLink FEREMmC
y BEEEHBRKERE » AZES NVSwitch 8509 NVLink Switch B 212 8

FrEL S R E PSSR o L DGX H100 SUPERPOD ZiFhIERZEY NVLink

Switch 2l » ERZPEE 2 82 Z NVLink 4 g NVSwitch Gen3 &5 » &F

SR =& 64 @ NVLink 4 EEiS(ports) » £ 128 @ NVLink 4 iZ£1E - ¥4}

EREETEHAS 32 {@ OSFP &(cage) » BESEHESTER 4 {8 NVLink -

@ 10 : 5% DGX H100 SUPERPOD gj NVLINK Switch

DGX H100 SUPERPOD: NVLINK SWITCH

= Standard 1RU 19-inch formfactor highly leveraged from InfiniBand
switch design

= Dual MVLink4 NVSwitch chips

= 128 NVLink4 ports

= 12 OSFP cages

= 6.4 TO/s full-duplex BW

* Managed switch with out-of-band management communication

= Support for passive-copper, active copper and optical OSFP cables
Icustom FW)

EFH AR  NVIDIA » &
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7£ HGX H100 4-GPU f9Z2# T » 4 {8 H100 GPU €@ #5558 NVLink 4 548
EFEEE - HRE NVLnk EF#A 48 GPU R 2 @ » OJ5TE® ¢

R

A TRV Tl

BSHEE HGX H100 4-GPU NEPHLEZE D 6 & NVLink sE2#R » Bl&E GPU
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NVLink
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NVSwitch

NVLink-Network OSFP connectors

NVLink
cables
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FAIM» £ HGX H100 8-GPU 22l 3E 1923 B2 NVSwtich BriE Bic B NVLink
2 REDRMEEEEM HGX H100 8-GPU BiEHTRIAE » Eoh 2 {8 NVSwitch
N AEME GPU & 5 16E » 8 {8 GPU B2 2 {8 NVSwitch £ 80 5 NVLink »
5394 2 {@ NVSwitch BIH2{LE{E GPU & 4 {& » 8 {&@ GPU B3 2 {@ NVSwitch
64 45 NVLink 5848 - UL FITLAHES - 858 HGX H100 8-GPU R #RH
H7 144 {§ NVLink 534 » B GPU %/fE 18 {& NVLink » i5E2IE @ GPU
BYE A NVLink BB -

13 : HGX H100 8-GPU %245

)
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L
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DGX H100 SuperPOD : %5 GPU %1/ 22.5 {5 NVLink

DGX H100 SuperPOD ABER HGX H100 8-GPU 28 » I THESS 32
EZESENELS 256 $8 GPU - MEMRBHERIR 2:1 0U#A B (tapered fat
tree)2 BT i A 256 38 GPU VECEB T R 2 EEISH) 57.6TB- E 1 57.6TB
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thiEE; T 18 {8 NVLink Switch LIE{EE RIZ2# - NVLink Switch 23217 1U
R~ 815 32 {8 OSFP #H#E- &8 NVLink Switch 182 2 {8 NVSwitch Gen
38R BEZE 64 @ NVIink 4 Eig - 2R 128 & NVLiInk 4 BB »
ImSEE A 6.4TB/s» OJiRE A 51.2Th/s » ¥IFEEE{E NVSwitch Gen 3 A&
25.6Gb/s

14 : A100 SuperPOD £ H100 SuperPod 7 L §&

A100 SuperPod H100 SuperPod Speedup
Dense Bisection Reduce Dense Bisection Reduce Bisection Reduce
PFLOP/s [GB/s] [GB/s] PFLOP/s [ GB/s) [GB/s )
1 DGX/ 8 GPUs 3 2,400 150 16 3,600 450 1.5% 3x
32 DGX/ 256 GPUs 80 6,400 100 512 57,600 450 9% 4.5x

EFHFGE - NVIDIA » 518

15 : DGX H100 SuperPOD ZiE5& 3 256 ¥§ H100 22248

w18 switches .., NVLink

Switch

External
NVLink
Optical
cables

EEEn EEEm T NVSwitch

NVLink

semmnnnn||aesennnn| ... 32servers (256 GPUs) ... EEEEENER H100

FH/ZE : NVIDIA » ] &

16 : DGX H100 SuperPOD & SU Z2#5

BHFIE : NVIDIA » &2
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NRAZEFZ 20 2R -

HEZEE 256 ¥ H100 GPU (VAT » 7 T B8t E » BIEE DGX
H100 8-GPU F#MIZH » 5 GPU I 18 {5 NVLink » K217 144 & NVLink
ERUS  EECEEBDER 18 {8 Spine §9 NVLink Swtich » S 1E
NVLink Swtich (13275 2 {8 NVLink Swtich &5 + LUK 32 {8 DGX H100 F#f
SN 18 x 2 x 32 = 1,152 4 NVLInk B4 » At BERME CELHAT
EEAELA 144 {6 NVLink B4R - LA DGX H100 SuperPOD 256 MYACE 5B
32 [BENEE FILIL 144 x 32 = 4,608 {5 NVLink 3E4g » B0 1,152 5 layer-2
REHYEE = 5,760 4% NVLInk 388 - fEOI 1,152 €55 B NVLink {Bi5 &
—{& 50GBps » #@L7A 1,152 x 50 = 57,600 GBps » thgi 2& 14 &
57,600GBps HYEREKSTE -
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{@ NVLink Switch & & #8A% » £ 6 {8 NVLink Switch & & - GPU Ed NVSwitch
Chip HELtAE 86, HFIE 43 -

Mm# @& NVLink Switch 124t 36 {@ OSFP #I#EIE - (BB AN S + =@ GPU
{9 18 {& NVLink 2192805 6 @ NVLink Switch &F » EIiL 8 {8 GPU £
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CPU/GPU  1x NVIDIA Grace Hopper Superchip with NVLink-C2C

CPU/GPU  18x NVLink fourth-generation ports

1% NVIDIA ConnectX-7 with QSFP:
>NDR400 InfiniBand Compute Network

1x Dual port NVIDIA BlueField-3 with 2x QSFP112 or 1x Dual port NVDIA
ConnectX-7 with 2x QSFP112:

=200 GhE In-hand Ethernet network

=>NDR200 IB storage network

Compute Networking

Out of Band Network:
>1 GbE RI45

Data Drive: 2x 4 TB (U.2 NVMe SSDs) SW RAID 0

St
1995 05 Drive: 2x 2 TB (M.2 NVMe SSDs) SW RAID 1

NVSwitch  2x Third-Generation NVSwitch ASIC supporting NVLink fourth-generation

48x NVLink to Compute trays through passive cable cartridge.

Switch i i
NVLink Ports Inside Chéssws
> 6x NVLink per Compute tray

> 12x OSFP (48x NVLink) to connect to second-level Switches

EHFE  NVIDIA » 58

@ 20 : 8-Grace Hopper Superchip ##

8 Grace Hopper
Compute trays
Grace Hopper Compute tray
3 NVLink
Switch trays P> . ;
" i
Front View of Chassis NVLink Switch tray Rear View of Chassis

EA/ZF : NVIDIA » 815

@ 21 : 8-Grace Hopper Superchip #&30f) NVLink 5

NVLink Topology within a Chassis

f H =

182 NVLink porss ’ o .
from each Superchip 1
§ ¥ 1
AN 4 t ¥ ¥ - —
1 i 1 | } 4 {
4 ' VP ) ¥ 1 T T ‘
Three x2 NVLink porss T 1 T 1+ -ttt . ]
connected o eachof | ¥ ¥ |
the 6 NVLk Switch |
i <4

Switch Tray ‘ 7 Switch Tray f

24 x2 NViink Porss via
6 OFSP ports to Second
Level NVLink Switches

EHZE : NVIDIA » 1 &
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DGX GH200 supercomputer

7t DGX GH200 supercomputer 0o » [R5 32 #H GH200 H##ft 2N » SHEHR
BEEI 28487 Spine BHIZT 32 & NVLink Switch « Ak NVLink 217 : 32
& GH200 F&#ft - mIPREIEILL NVIDIA LinkX #E#RE R - R =Y OSFP &
E£0J58 78 36 5 NVLink Switch » &5 32 {& OSFP @18 » £ 1,152 (@55
_E¥i%E—JE8 OSFPEEIB - XS —E¥E =l » I73 32 @ GH200
ik MEERKBRIRESTELS 36 @EEE  REE NS 1,152 @:iE
EIR  EEHE -

22 : 8-Grace Hopper Superchip #2508 NVLink $##

NVLink Topology

36 NVlink Switches at
Level 2

NVIDIA LinkX
Cables
NVlink Switches at Level 1

__ NVlink Cable Cartridge

Grace Hopper Superchips

EHFE - NVIDIA - 5[5

GB200 NVL36/NVL72

2L GB200 NVL36 fir & 5l aR —{E#2800% 18 {58 — GB200 EEEIZ, »
Mm&E@ GB200 BI¥IfE 2 @ GPU » £ 18 & GB200 LI 36 {@ GPU - MffL
GB200 NVL72 224800 » Bllfx 58— B 4ehat & 18 (@5 GB200 EEAENE »
H 36 {@ GB200 AR 72 {@ GPU- o] IBSAIRILL 2 1@ NVL36 Eig5PTHEAY -
L NVL72 228 M= » GPU B2 NVSwitch Chip & 72 : 18, 2 4: 1+ B
GH200 2 4 : 3EEERID

M fhE L » GB200 NVL72 Wi A B HREIZEE  MEEEr |3 2iE »
FILEEZEZE 72 x 18 = 1,296 {5 NVLink » THE —1{@ NVLink FX XA
100GB(GB/s) » IOl H12#) 1296 x 100GB/s = 129,600GB/s = 130TB/s -

23 : GB200 NVL72 584&

GB200 NVL72 GB200 Grace Blackwell Superchip

Configuration 36 Grace CPU: 72 Blackwell GPUs 1 Grace CPU 2 Blackwell GPL

FP4 Tensor Core 1,440 PFLOPS 40 PFLOPS

FP8 / FP6 Tensor Core 720 PFLOPS 20 PFLOPS

INT8 Tensor Core 720 POPS 20 POPS

FP16/ BF16 Tensor Core 360 PFLOPS 10 PFLOPS

TF32 Tensor Core 180 PFLOPS 5 PFLOPS

FP&4 Tensor Core 3,240 TFLOPS 90 TFLOPS

GPU Memory | Bandwidth Up to 135 TB HBM3e | 576 TB/s Up to 384 GB HBM3e | 16 TB/s
|NVLmk Bandwidth 130TB/s 3.6TB/s

CPU Core Count 2,592 Arm® Neoverse V2 cores 72 Arm Neoverse V2 cores

CPU Memory | Bandwidth Upto 17 TB LPDDR5X | Up to 18.4 TB/s Up to 480GB LPDDR5SX | Up to 512 GB/s

EHFE - NVIDIA » 515
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FEBE Fi8%8 2 B NVswitch &+ [EEFACE 144 &8 100GB/s §y NVLink £
HEHES 9 EIE8 x FEER 144 @ NVLink 0 = 1,296 {@ NVLink
EO - LB S MEFHETE 2 GPU FTESHY NVLink BEMEFT » FHItkiE 9
& NVSwitch #5528 72 {& Blackwell GPU » iiElHE—{# GPU ETESRY
18 @ NVLink 381 -
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£ NVLink Switch J5E - RSP FITTLAFA] Blackwell 8 BTERFERY
NVLink 5 & 72 @ 224Gb SerDes: SRR B — A 12F 5 100% 115 Bytes
PRE Y bits G2 14.4Tb/s » 55 72 {& Dual 224Gb SerDes H3E S {2 EN -

26 : NVLink Switch S F 1848

NVLink Switch

50B Transistors in TSMC 4NP

72-Ports Dual 200 Gb/sec SerDes

4 NVLinks at 1.8TB/sec

7.2TB/sec Full-Duplex Bandwidth

SHARP In-Network Compute - 3.6 TFLOPS FP8

EHFE : NVIDIA » 815

27 : GB200 NVL72 #3inte

Switch Trag-9 Swizch Tray-9
NVSwitch NVSwitch NVSwitch NVSwitch
> o — o

y AE st
18 NVlinkPort L7 e 18 NVLink Port
8 NVlinkPort 72 pme™ x18 NVLink Por: .

B200 B200 B200 8200 B200 8200 8200 B200 B200 B200 8200 B200
GB200 GB200 GB200 GB200 GB200 GB200
Compute Tray-1 Compute Tray-2 Compute Trey-18
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TE5ERIAY DGX H100 B BE T o AREIE NVLink BERA OSFP 1748 »

M7 DGX H100 PIEGE T » BITTUARFNELH 4 & OSFP EEIR » B3
SEIEIBEIFE 2 5K ConnectX-7 BEEF » ¥ fE 8 {@ 400Gh/s SEIFIE - ME
DGX H100 fIN{EEIIE &S OSFP EiEiEZiE 8 {8 channel gy 100G
PAM4 E58-IAE 2 =EBEFEA—B DGXH100 BB R T &5 DGX H100
EB 8@ GPU » HHLH 4 {&@ 800bps OSFPEFEIE » MEEELR 800Gbs ¥
N R EFE 800Ghbps WNEEHEBIBERT » JLAB RIS GPU KJHE 1 @

800Gbps OSFP 3448 -

28 : DGX H100 Gy4BIR2eH

Slot 1: Dual port ConnectX-7 card

Port 1: Storage Single Port QSFP 4x0SPF port, each provides connectivity to two ConnectX-7 Slot 2: Dual port ConnectX-7 card I ——

Port 2: In-Band Management cards for a total of 8x400Gb/s ports
(Compute 4x Dual Port OSFP)

Slot 4: M.2 PClecarrier for Dual 1.92TB boot drives
Port 1: Storage Single Port QSFP

Slot 3: 100 GB/s Ethernet NIC Port 2: In-Band Management

,_r!: e
2xUSB 3.1 ports / / /// \
\

Serial VO port
/
keyboard or storage
(ke o) / // 4-digit 7-segment LED code display for
VGA port / / \ simplified troubleshooting
(monitor) P / ‘1 .
10 GbE RJ-45 for Unit Identification (UID) -~ Eg’tﬁ:ese‘
sh button and LED
1 GbE RJ-45 for Remote System ’R;mote Host 05 pushins Power
Management (BMC) lanagement Button

(Out-of-Band Management)

BRI - NVIDIA » S15

29 : DGX H100 9 NVSwitch ZRE5

Figure 26. DGX A100 vs DGX H100 32-node, 256 GPU NVIDIA SuperPOD

Comparison

Maximum cable length switch-to-switch is increased from 5 meters to 20 meters. OSFP (Octal
Small Form Factor Pluggable) LinkX cables made by NVIDIA are now supported. They feature
Quad-Port optical transceivers per OSFP, and 8-channels of 100G PAM4 signaling. The Quad-
Port OSFP transceiver innovations enable a total of 128 NVLink ports in a single 1 RU, 32-cage

NVLink Switch with each port transferring data at 25 GB/sec.

FHFE - NVIDIA - 5] 8

M NVIDIA B SE£ZFEMEKE - £ HI00 KD » IJLRBESR
| Node to Leaf D& Leaf-Spine PR &= #)E1 GPU E(E4E s SU
HEEESR 16 ELIE - g2 4,096 & CPU LI EFr - B2 EAA1EI0—

[E{E#3 Spine B4 Core 2 BOVERR » BEFFRAFIAFEEZIBI0 -
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30 : Larger SuperPOD component counts

U Count Node Count GPU Count InfiniBand Swit'.:h Count Cable Counts )
Leaf Spine Core Compute and UFM Spine-Leaf
1 31" 248 8 4 - 252 256
2 63 504 16 8 = 508 512
3 95 760 24 16 - 764 768
4 127 1016 32 16 = 1020 1024
SU Count Node Count GPU Count Leaf Spine Core  Node-Leaf Leaf-Spine Spine-Core
4 128 1024 32 16 - 1024 1024 1024
3 256 2048 64 32 = 2048 2048 2048
16 512 4096 128 128 64 4096 4096 4096
32 1024 8192 256 256 128 8192 8192 8192
56 2048 16384 512 512 256 16384 16384 16384

* This is a 32 node per SU design, however a DGX system must be removed to accommaodate for UFM connectivity.

EHE  NVIDIA » 515

MEZREER D » WMMISILIBEIE 2 x 400Gbps AUHEIESEZ A Spine-Leaf
& » M 400Gbps BIIZEZ2 A% node £ Leaf 2 - @AY » BIEEEEFE
EE MR AL TIHES 16 {8 SU LU T AVZREX) 3% GPU £1[E 2 5 400Gbps
W E2AEHEEE 2 35 800Gbps OSFP N E24E4H - 1l 16 &1L £ SU BYZEREBIIN
F27L Spine-Core EtH12F 800Gbps OSFP I3 151H » FILKI A5 GPU %
J& 2 %8 400Gbps N2 1E1HEE 4 8 800Gbps OSFP 33154 -

31: SIEBEHIBSRE

Compute-InfiniBand Fabric
Figure shows the compute fabric layout for the full 127-node DGX SuperPOD. Each group of 32 nodes is rail-aligned. Traffic per rail of the DGX H100
systems is always one hop away from the other 31 nodes in a SU. Traffic between nodes, or between rails, traverses the spine layer.

Compute InfiniBand fabric for full 127 node DGX SuperPOD

Spine-01 Spine-02 Spine-16

Leaf-01.08 Leaf-04.01

.
.
.
.
.
.
.
.
.
o
<
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=
~

H100-001 H100-032 H100-097 H100-127

wn | g gem gem | osw
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32 : Estimate of conponent required for a 4 SU, 127-node DGX SuperPOD

Count Component Recommended Model

Racks

38 Rack{Legrand) NVIDPD 13

Nodes

|127 GPU Nodes DGX H100 system

4 UFM appliance NVIDIA Unified Fabric Manager Appliance 3.1

5 Management Server Intel based x86 2xSocket, 24 core or greater, 384 GB RAM, 0S (2x480GB M2 or

Ethernet Network

SATA/SAS SSDin RAID 1), NVME 7.68 TB (raw), 4x HDR200 VPI Parts, TPM 2.0

8 In-band management NVIDIA SN4600C switch with Cumulus Linux

8 00B management NVIDIA SN2201C switch with Cumulus Linux

Compute infiniBand Fabric

48 Fabric switches NVIDIA Quantum QM9700 switch, 920-9B210-00FN-OMO

Storage infiniBand Fabric

16 Fabric switches NVIDIA Quantum QM9700 switch, 920-9B210-00FN-OMO

PDUs

96 Rack PDUs Raritan PX3-587812R-P1Q2R1A15D5

12 Rack PDUs Raritan PX3-58747V-V2

Count Component Connection Recommended Mode Cable Type
In-Band Ethernet Cables

254 100 Gbps DGX H100 system Varies

32 100 Gbps QSFP to QSFP AOC  Management nodes Varies

6 100 Gbps ISL Cables Varies

Varies Ethernet (perf varies) Storage Varies

Varies Varies Core DC Varies

0O0B Ethemnet Cables

127 1 Gbps DGX H100 systems Cat5e

64 1 Gbps InfiniBand Switches Cat5e

" 1 Gbps Management/UFM nodes Catbe

8 1 Gbps In-band Ethernet switches Catbe

Varies 1 Gbps Storage Cat5e

108 1 Gbps PDUs Cat5e

16 100 Gbps Two uplinks per OOB to in-band Varies

Compute InfiniBand Cabling

2040 NDR Cables, 400 Gbps DGX H100 systems to leaf, leaf to spine 980-9157X-00N010 Fiber
2 NDR Cables, 200 Gbps UFM to leaf ports 980-91111-00H010 ADC
1536 Switch OSFP Transceivers Leaf and spine transceivers 980-91A20-00NS00

508 System OSFP Transceivers Transceivers in the DGX H100 Systems 980-9189P-00N 000

4 UFM System Transceivers UFM to leaf connections 980-9189R-00NS00

Storage InfiniBand Cables

494 NDR Cables, 400 Gbps DGX H100 systems to leaf, leaf to spine 980-9157X-00N010 Fiber
48 NDR Cables, 200 Gbps Storage 980-9111-00H010 AOC
4 UFM System Transceivers UFM to leaf connections 980-91515-00NS00

369 Switch Transceivers Leaf and spine transceivers 980-91510-00NS00

254 DGX System Transceivers QSFP112 transceivers 980-91693-00NS00

2 NDR Cables, 200 Gbps UFM to leaf ports 980-91557-00N030 Fiber
4 HDR 400 Gbps to 2x200 Gbps  Slurm management 980-91117-00H030 AOC
Varies Storage Cables, NDR200 Varies 980-91117-00H030 AOC

FHEFTE - NVIDIA

 HE
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DGX GH200 Supercomputer

HRE GH200 FEL GPU EE NVLink Switch 1B G B HSERES » B
IR—AR IR RGE » RILHRFIEST BT GH200 FRIEEVIETE » BH5TRIST
B 1,152 {5% - Ml A3 OSFP JR1E 258 HR - QLI E 1 800Gbps INEE R
732,304 58 - tHERE GPU HIE 9 8 800Gbps N2 {EHH -

DGX B200 SuperPod

£ DGX B200 SuperPod £ » EXR Efd EH Hopper RIIZEL - EEREE

B R WMBERSWUT -



gl & =53 M

KGI ASIA

33 : Estimate of conponent required for a 4 SU, 127-node DGX SuperPOD

Count Component Recommended Model
Racks
38 Rack (Legrand) NVIDPD13
Nodes
|127 GPU nodes DGX B200 system
4 UFM appliance NVIDIA Unified Fabric Manager Appliance 3.1
Intel based x86 2 x Socket, 24 core or greater, 384 GB RAM, 05 (2x480GB M.2 or
5 Management servers

Ethernet Network

SATA/SAS SSD in RAID 1), NVME 7.68 TB (raw), 4x HDR200 VPI Ports, TPM 2.0

NVIDIA SN4600C switch with Cumulus Linux, 64 QSFP28 ports, P2C 920-9N302-

8 In-band management 00FT-0C
NVIDIA SN2201 switch with Cumulus Linux, 48 RJ45 ports, P2C, 920 9N110-00F1-

8 0OB management 0co
Compute InfiniBand Fabric
48 Fabric switches NVIDIA Quantum QM9700 switch, 920-9B2 10-00FN-OMO
Starage InfiniBand Fabric
16 Fabric switches NVIDIA Quantum QM3700 switch, 920-98210-00FN-OMO
PDUs
96 Rack PDUs Raritan PX3-5878I2R-P1Q2R1A 1505
12 Rack PDUs Raritan PX3-5747V-V2
Count Component Connection Recommended Mode Cable type
In-Band Ethernet Cables
254 200 Gbps QSFP56 to QSFP56 AOC DGX B200 system 980-914A0-00HO30
8 100 Gbps QSFP28 to QSFP28 AOC Management nodes 980-91A30-00C030
4 100 Gbps QSFP28 CWDM4 Single mode 2km Transceiver  Uplink to core DC 980-9117Q-00CM00
6 100 Gbps QSFP-QSFP DAC Passive Copper cable ISL Cables 980-91620-00C00
8 100 Gbps QSFP28 to QSFP28 ADC NFS Storage 980-9113N-00C03
24 100 Gbps QSFP28 to QSFP28 ADC Leaf — Core cables 980-9113N-00C03
00B Ethernet Cables
127 1 Gbps DGX B200 systems Cat5e
64 1 Gbps InfiniBand Switches Cat5e
8 1 Gbps Management/UFM nodes Cat5e
8 1 Gbps In-band Ethernet switches Cat5e
2 1 Gbps UFM Back-to-Back Cat5e
108 1 Gbps PDUs Cat5e
4 QSFP to SFP+ Adapter For the UFM connections 980-9171G-00J000
4 Ethemet Module SFP BaseT 1G For the UFM connections 980-91251-001500
16 100 Gbps AOC QSFP28 to QSFP28 Cable Two uplinks per OOB ta in-band 980-9113N-00C030
Varies 1 Ghps Storage Cat5e
Compute InfiniBand Cabling
2044 NDR Cables, 400 Gbps DGX B200 systems to leaf, leaf to spine, UFM to leaf ports 980-91570-00N030 Fiber
1536 Switch 2x400G QSFP Finned-top Multimode Transceivers Leaf and spine transceivers 980-91510-00NS0
508 System 2x400G QSFP Flat-top Multimode Transceivers Transceivers in the DGX B200 Systems 980-9151A-00NS00
4 UFM System 4x400G QSFP Multimode Transceivers UFM to leaf connections 980-91510-00NS00
Storage InfiniBand Cables
498 NDR Cables, 400 Gbps DGX B200 systems to leaf, leaf to spine UFM to leaf ports 980-91570-00N030 Fiber
48 NDR AQC Cables, 2x200 Gbps QSFP56-QSFPS6 Storage 980-91117-00H030 AOC
4 UFM System 4x400G QSFP Multimode Transceivers UFM to leaf connections 980-81510-00NS00
369 Switch 2:400G QSFP Finned-top Multimode Transceivers Leaf and spine transceivers 980-91510-00NS00
254 DGX System 4x400G QSFP112 Multimode Transceivers QSFP112 transceivers 980-91693-00NS00
4 HDR 400 Gbps to 2x200 Gbps AOC Cables Slurm management 980-91117-00H030 ADC
Varies Storage Cables, 400 Gbps to 2x200 Gbps AOC Cables Varies 980-91117-00H030 ADC
FHEGE - NVIDIA - 515

GB200
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B35S GB200 NVL36 &2 NVL72 (DA SMIREEEELR » E— BN SIEA
ZEMEZENE _EREERTR B NVL72 #iEPRMPEZRE
B NVLink BEZERE - KIERMIBIERE NVLiInk £2 SerDes fYREMES -
GB200 £ F Y NVLink 5 EE{E5E=E 2 100GBps » L2 800Gbps « @A
400Gbps<ME SerDes B &5 pair @R & 224Gbps: F O] K E @ 400Gbps
4 2 @ differential pair BT#EAY » E{& NVLink BIEI 4 {§ differential pair
X - AR ENE TS NVLInk £ 4 15 1R GB200 R E A2 R8s 4248 »
HMIE5TE D GB200 01,2 NVLInk 1743 72 x 18 = 1,296 & » Wi E—L &
LR RENE 4D 1296 x 4 = 5,184 4§ - LLETEINTT S NVIDIA f% 2024 oF 3
B#fmE F1RK GB200 NVL72 EE#JA 5,000 FilfR 2518 -
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