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NVLink &ZRE

First Second Third Fourth
Generation Generation Generation Generation

NVLink bandwidth 160GB/s 300GB/s 600GB/s 900GB/s
per GPU
Maximum Number
of Links per GPU 4 6 12 '8
Supported NVIDIA NVIDIA NVIDIA NVIDIA NVIDIA
Architectures Pascal architecture Volta architecture Ampere Architecture | Hoppe Architecture

Huawei Confidential. Ascend
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NV Switch&Z &

Number of GPUs with

direct connection / node Upto8 Upto8 Upto8
NVSwitch GPU-to-GPU 300GB/s 600GB/s 900GB/s
bandwidth

Total aggregate bandwidth 2.4TB/s 4.8TB/s 7.2TB/s
Supported NVIDIA NVIDIA Volta NVIDIA Ampere NVIDIA Hopper

architectures

architecture

architecture

architecture
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2022
DGX H100
3.6TB/s Bisection BW
450GB/s AllReduce BW

2020
DGX A100
2.4TB/s Bisection BW
150GB/s AllReduce BW

2018
DGX-2 (V100)
2.4TB/s Bisection BW
75GB/s AllReduce BW

2016
DGX-1 (P100)

140GB/s Bisection BW
40GB/s AllReduce BW
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NVLink 5 NVSwitch 1BXBIRS3SE

* NVLink 2.0 FiAEEERARSS =R 8
N GPU T AR R e iERE R A ZIA]
=, NVIDIA £ 2018 TE &% 1 NVS
witch , SCHIY NVLink BY£1EE,

* NVIDIA NVSwitch 2 BT mAiR
2R, AR RS AT R 16
N HERI GPU |, FHEIELEB 8 1
GPU 3373 5liXZ! 300GB/s HUEER]

HTHATIE(S.
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DGX-1 (P100)

140GB/s Bisection BW
40GB/s AllReduce BW

2018

DGX-2 (V100)

2.4TB/s Bisection BW
75GB/s AllReduce BW
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B—1{ NVSwitch

- BT NVSwitch 1241 1885 V100
N . GPU
[, NVSwitch BEfZ1LE n

vidiai 1t HH5e 2 FoPEZERY

S HEXI6IEGPURS,
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5B—{t NVSwitch
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B—1{ NVSwitch
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NVLink2 NVSwitchl 432

4]
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Control

ENVLinkN [T 51.5 GBps Bidirectional Aggregate Bandwidth 928 GBps
NRZ Lane Rate (x8 per NVLink) 25.78125 Gbps NVLink Ports 25.78125 Gbps
Transistors 2 Billion Mgmt Port (config, maintenance, errors) PCle
Process TSMC 12FFN LD/ST BW Efficiency (128B pkts) 80.0%
Die Size 106 mmA2 Copy Engine BW Efficiency (256B pkts) 88.9%

17 Huawei Confidential. Ascend www.hiascend.com
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NVSwitch : DIE E82&

e R e i
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F—{ NVSwitch Block

GPU XBAR{EJANVLinkHS NVSwitch
ﬁ??ilﬁ ElE_ﬂxm 553 Management PClel/0 *—
=
. e Port Logic 0 NVLink 0
é&*&@&gﬁ\G PUJ:;ﬁEjJ Routi Classification &

il Packet Transforms
/3R, B FPERAENG

Error Check & Transaction Tracking &

PU ; Statistics Collection Packet Transforms

HT SRAM 4241 , XBAR
JEPEZSE ;

MV 100EEF{sEFANVLink |
PERFOIXBARIRITAGIERE Error Check & Transaction Tracking &

Statistics Collection Packet Transforms
7
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NVSwitch : PIBHZERTEF
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Kernels)

PCle I/0 T 1 PCle I/0
0 Copy
ngin: i

Engines

g
b
S
3
2
F

R Z YD FRIb I RGP CSERK,
YIIEHEUHENVLink& IR 8 P 1EH

NVLink NVLink

Physical Addressing

HBM2 + L2 Caches
sayde) 71 + IWGH
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With NVSwitch
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8 GPUs, 3 NVSwitches

B LUZMINEE 22NV Switch 32358 2 GPU
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NVLink4d NVSwitch3 45

= 132 PHY kanes i = - | : 32 PHY.Lanes - = - =

PORT Logic PORT Logic |
(including SHARP ~ “  A(including SHARP |

accelerators) accelerators)

u

138} mem 137 mam 137 Mo 137

B ? EZP-]-IYLanes—

K NVSwitch {RIR AR FhEES]

* TSMC 4N process * 64 NVLink4 ports (x2 per NVLink) *  400GFLOPS of FP32 SHARP

* 25.1B transistors *  3.2TB/s full-duplex bandwidth *  NVLink Network management, Securit
* 294mm?2 *  50Gbaud PAM4 diff-pair signaling y and telemetry engines

* 50mmX50mm package (2645 balls) * All ports NVLink Network capable
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=1t NVSwitch Block
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XBAR (64 X 64)
(NVLink plus SHARP)

Management

Control Processor and State/Telemetry Proxy
(including associated OSFPs)

Routing

Error Check &
Statistics Collection

SHARP
Controller

Port Logic 0

Security Processor

Classification &
Packet Transforms

Transaction Tracking &
Packet Transforms

SHARP
Scratch
SRAM

Error Check &
Statistics Collection

Port Logic 63

Classification &
Packet Transforms

Transaction Tracking &
Packet Transforms

PCle I/0

NVLink 0

PHY

NVLink 63

www.hiascend.com



http://www.hiascend.com/

DGX ir35&3

5UILDING A BETTER CONN(CHD WORLD Ascend 25 www.hiascend.com



http://www.hiascend.com/

NVIDIA Tesla V100 32GB @

Twelve NVSwitches
2.4 TB/sec bi-section
bandwidth

30 TB NVME SSDs
Internal Storage

Dual 10/25 Gb/sec
Ethernet

26 Huawei Confidential. Ascend

’ Two GPU Boards
8 V100 32GB GPUs per board
6 NVSwitches per board

512GB Total HBM2 Memory
interconnected by
Plane Card

@ Eight EDR Infiniband/100 GigE
1600 Gb/sec Total
Bi-directional Bandwidth

—' PCle Switch Complex

.Two Intel Xeon Platinum CPUs

‘ 1.5 TB System Memory
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