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16X Tesla V100 SXM2 32GB

NVIDIA* DGX-2°

16x Tesla V100 sxMm2 326B
81,920 cupA cores / 10,240 Tensor Cores

FP16: 1,920 TFLOPS / FP32 : 240 TFLOPS / FP64 : 120 TFLOPS
2x Xeon CPU / 300GB/s NVLink 2.0 / 10U - 10000W
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212to| GPU H=0j EixHE & 16742 NVIDIA Tesla V100.

HSI(High Speed Interconnect), 2.4 TB/%X2| HIO|MIM CHSE bisection
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4X InfiniBand 100 Gbps EDR
2X 10 GbE

8X NVIDIA Tesla®V100 32 GB/GPU
40,960 Total NVIDIA CUDA® Cores
5,120 Tensor Cores

NVIDIA NVLink™
Hybrid Cube Mesh

512 GB DDR4 LRDIMM

2X 20-Core Intel® Xeon®
E5-2698 v4 2.2 GHz

4X1.92 TB SSDs RAID 0

4X 1600 W PSUs
(3200 W TDP)

Efficient Front-to-Back
Airflow

NVIDIA® Tesla® V100 GPU 8712} St7|SHMIL.

30% faster

The power of 3X deep learning 10X speed-up

800 x86 CPUs training speed- with NVLink™ performance
up vs PCle with DGX
software stack
MAKME Sriat 8 4 Qs ZUE

Deploy Quickly and Simply NVIDIA GPU CLOUD and Support

Access to NVIDIA's vast deep learning
Knowledge, expertise and the latest
Software updates

Plug-and-play setup that takes you from
Power-on to deep learning in minutes
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NVIDIA® DGX-1

8x Tesla V100 sxM2 16GB
40,960 cuDA cores /5,120 Tensor Cores

FP16: 960 TFLOPS /FP32: 120 TFLOPS / FPé4 : 60 TFLOPS

2x Xeon CPU / 300GB/s NVLink 2.0 / 3U - 3200W

Vo )
Caffe 2, ﬁ mxnet

PYTORCH Prensorflow theano  **wrcl

NVIDIA DIGITS™

NVIDIA Docker
Docker

NVIDIA Driver

Host 0S

iihE E2|0]'dat 22 S
DGX-1 with Tesla V100
8X GPU Server
CPU-only Server || 711 hours
OX 10X 20X 30X 40X 50X 60X 70X 8OX 90X 100X
Relative Performance [Base on Time to Train)

Workload: ResNet50. 90 epochs

to solution | CPU Server: Dual Xeon E5-2699 v4, 2.6GHz

TFLOPS (GPU FP16)
GPU of|=2|

960 170

128GB & A|AH]

Dual 20-Core Intel Xeon

cPU E5-2698 v4 2.2 GHz

NVIDIA® CUDA® 20§ 40,960 28,672
NVIDIA EHIM F04
(V100 7|& AJAE) 5.120 N/A
NVLink Cf PCle2| 7}& M= H|w 106H SHY
g 2id Egjlold 7t& 3K 1HH
Z|f AL MH 3,200 W
512 GB 2, 133 MHz DDR4
2] J
AR B=e] LRDIMM
AEE|X| 4X1.92TBSSD RAID 0
HE3 Dual 10GbE, Z|cH 4 IB EDR
AmE9 0| _Ubuntu LirEJx Host 0S )
M LIBS ATEY o) AR) HE
NEN=TR=Y] 134 lbs
INES=EW) 866 D x 444 W x 131 H(mm)
I47|X| 27| 1,180 D x 730 W x 284 H(mm)

ME 2 10~35C
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NVIDIA® DGX Station

4x Tesla V100 pcie 16GB
20,480 cupA cores /2,560 Tensor Cores

FP16 : 480 TFLOPS / FP32 : 60 TFLOPS / FP64 : 30 TFLOPS
Xeon CPU / NVLink 2.0 / 1500W / Water Cooled

4X NVIDIA Tesla®V100 16 GB/GPU

Hlo|E| DISIElS 225t gl 2 2AS Sal EX2S 1 o w27 SAl5| o T e cUbA® Cores
Olsi HEEl M52 BRBILICE XIZVIK| Al #THZAFEIS Olo|E] ME{o| 25t 2960 Tensor Cores

of 22 E2old 57| Fofl QIZAIRUS EHAES| 5 ZRSHAIES H|

SiEo@ MasiELIck D21t of7 | Al 4 TZEE M58 01F TR 2oz 7t e

M= SAlof S AS B 4 Qle 5212 KiEsH= 22 M0| USLICH

NVIDIA NVLink™,
Fully Connected 4-Way

Data: 3 x 1.92 TB SSD RAID 0
0S: 1x192TBSSD

U ZHE S2f0| I3 AH|0|MS ZHH5IA| MX[5H 1/20 0|5te| X
2O AR & 4 USLICH AFREO 2 A7 El NVIDIA® DGX Station™2 0|2

2 © 2dnt 24 452 Mot 432 CHE AT AH|01HE2 1/10 &0 2 Intel Xeon E5-2698 v

THBILICE CIOIE] TSI} Al HTRISS ZIMEIE © 2 ALE0{o] A 0 o
A B4 QUT UHHER| M ATIEQIOIS MSSHs YTABI0|NS o AAkY

= 2X 10 GbE
2 ZAI A AlZ 4 AUsLICH

3X DisplayPort,
4K Resolution

DGX Station2 X Ef 21d E3Z 752 o€ Folgd= 24 gLct st=
Qoit AT EQ0{o] ZE, E8 U HAEZS Q5 17HE 0|MS AH|SIIE 2 Water-Cooled
U=, 2to|Ea2], a2|1 ER0|HE FMatketr | flsl F7HEQ! HEXIALIE =
2{0] L2 & 4 UBLICH E2fo)Lnt S0 X 8 4 Q= AT ARRITHHIZ o
2 AMAH S AT EQ 0] AX|L|o2lofl Mok sh= 2 YLICh NVIDIA® DGX = O o 2ix
. _ _ _ = ni
Station™2 £t 512 Blof| 91BAIZAS El0ld & 4 Y= Z+A5HE ZaiT0la) S E2l0lS 2t M2 S
TS gz Al O|LIMEIEE AAISIESR AAISIASLIC
DGX Station
DGX Station DGX/CSP
4X GPU Workstation
| pon l —
? ; r (@ 2X CPU Server [] 711 hours
|- .@-. .@x... y ...@. @ o 10X ; 20X . , ;eu!c 40X 50X
From Desk to Insights eep Learning Training Speed-up
installed optimized
GPUs
TFLOPS(GPU FP16) 480
Rrocure 'C':fr:“"';ill/e Experiment Ul‘t‘i':iﬁe Deploy | Train Insights GPU o 22| 64GB & A|AH
Statten X NVIDIA EllAf Z0f 2,560
refine, re-train NVIDIA® CUDA® 304 20,480
CPU Intel Xeon E5-2698 v4 2.2GHz (20-Core)
AlAH 22 256GB LRDIMM DDR4
o0& : 3X 1.92TB SSD RAID 0
A
2E2IX] 05 : 1X 1.92TB SSD
HEZ 0|& 10Gb LAN
C|AZ|0| 3X DisplayPort, 4K A=
Water-cooled performance-the only workstation built on o3 <35dB
4 Tesla V100's AJAEL 27 88lbs/40kg
AAE 57| 518 D x 256 W x 639 H(mm)
i AL M 1,500 W
the performance of faster training over increase in 1/0 performance s R2r 10~30C
today’s fastest GPU non-DGX stack with 4-way NVLink vs. PCle- Ubuntu Desktop Linux 0S
workstations solutions connected GPU’s ATEYO] DGX &%t GPU Driver

CUDA Toolkit
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7P 2 0 A1 GPU
for Deep Learning & HPC

NVIDIA® Tesla”

NVIDIA® Tesla® GPUS AKZ510] 52 AISS 275K HPCSt SOITAAI IOJEMIE] YR2 S FH43BHIAIR. HIOJE] THSIXIeL HTAH= OIR] OfLIX] ErAfOl
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PCle Etle| GPGPU,

NVLink X|®&H= Socket

TE=

VOLTA : A GIANT LEAP FOR DEEP LEARNING

ResNet-50 Training ResNet-50 Inferenc

TensorRT - 7ms Latency
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Efelo| GPGPU Deep Learning, HPC
NVIDIA® CUDA® Cores 5,120 H
Double-Precision Performance 7.8 TFLOPS 7 TFLOPS ";'
Single-Precision Performance 15.7 TFLOPS 14 TFLOPS E
Tensor Performance 120 TFLOPS 112 TFLOPS
Interconnect Bandwidth 300 GB/sec NVLink 32 GB/sec
GPU Memory 16 GB HBM2
Memory Bandwidth 900 GB/sec

Volta Architecture

Most Productive GPU

Double-Precision TFLOPS
Single-Precision TFLOPS
Half-Precision TFLOPS
GPU Memory

Memory Bandwidth(GB/s)

B 2<0ll 71y 2XElE =

Improved NVLink & HBM2
—

=

Efficient Bandwidth

5.3 0.2
10.6 7.0
21.2 NA
16 GB 12GB, 24GB
720 288

1000 ‘

P100 V100 P100 V100

FP32 Tensor Cores FP16

Tensor Cores

Tensor Core

4.3

NA

12GB

288

Inference Utilization

Volta MPS Improved SIMT Model
pee®

i }

| ] -, P

.

120 Programmable

LR Tl TFLOPS Deep Learning
a;:":r'a”t?on 10.6 TFLOPS 120 TFLOPS 12x
alrc‘:i;;‘;zn 21.2 TFLOPS 120 TFLOPS 6x
FP64/FP32 5.3/10.6 TFLOPS  7.8/15.7 TFLOPS 1.5x

HBM2 Bandwidth 720 GB/s 900 GB/s 1.2x
NVLink Bandwidth 160 GB/s 300 GB/s 1.9x
L2 Cache 4MB 6 MB 1.5x
L1 Caches 1.3 MB 10 MB 7.7x

2= NVIDIA GPUOJIAZH
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7P 2 0 A1 GPU
for Deep Learning & HPC

NVIDIA® Tesla”

NVIDIA.
TESLA NVLink 2.0 x| NVLink 2.0 x| 5 2y Egoly),
gefd E2lolg, HPCE  Eefd E2fold HPCE  Eafd E2old, HPC 8 28
NVIDIA® CUDA® Cores 5,120 5,120 3584 3840
i 7.8 TFLOPS 7 TFLOPS 4.7 TFLOPS - -
Performance
S AEE R 15.7 TFLOPS 14 TFLOPS 9.3 TFLOPS 5.5 TFLOPS 12 TFLOPS
Performance
Half-Precision Performance 120 TFLOPS 112 TFLOPS 18.7 TFLOPS 11 TFLOPS 24 TFLOPS
GPU Memory 16 GB 16 GB 16GB or 12GB 8GB 24 GB
Memory Bandwidth 900 GB/sec 900 GB/sec 720 GB/s or 540 GB/s 192 GB/s 346 GB/s
NVLink HBM2 Stacked Memory Page Migration Engine

Pascal Architecture

-

- m

GPU Interconnect for Maximum Unifying Compute & Memory in Simple Parallel Programming
Scalability Single Package with 512 TB of Virtual Memory

Highest Compute Performance

INTRODUCING CUDA 9

o 71 2=t AT ELQ 0 ESHFZYLICE HHE
GPU 7% POI‘='E1EI RS AE 22|E LB MEE 22T 2, Hute 3
JHER =72 7S IEkEiL|ch. CUDAZ AFZ5HH NVIDIA GPU S8 T2 1ol &

=
QF SHE M2 SHMAIZ £~ QB LT Tesla V100 CUBLAS for
o - P o —~ New GPU Architecture Deep Learning
CUDA 92 Volta GPUOIIA| Al & HPC OfZ2|#0|M2 71astsls W22 Une|Eat s i
Z|™M3E MlZeHCt. NVLink Image Processing
© © o J—o = = A0 o= = ~ Independent Thread CuFFT for _
« NVIDIA® CUDA’Q| A2L 7152 AFE5I0] AIEXO| 3HAS 9J5H 0|0|X| &l U12|= Sehaduling Signal Processing
e
o cuBLASO| A2 APIZ AR310] Volta Tensor OOl M 2k X2| & AlZAnt Xz| L
NRA DR 2R A
Flexible Thread Groups o
o cUFFTHM M2 & 24 RES 71X LS GPU A|AEIM ECHE 2D LU 3D FFT 2 Efficient Parallel Faster Compile Times *
HIE o|MECt g2Xo 2 sid 7ts Algorithms Unified Memory =
o = _ o - Synchronize Across Profiling
* M22 T0f Z|X3} X|E2 2 Z|of 124 HHE 72 A Thread NVLink Visualization
Blocks in a Single GPU New 0S and Compiler
or Multi-GPUs Support
CUDA 8 O}%
Jeep Learning Training in One Workday
8X V100 -
7.4 Hours
8X P100
18 Hours
8X K80 m—
44 Hours
0 10 20 30 40 50

Time to Solution in Hours - Lower is Better

GPU Memory Size oAt
e ls



Introducing
Quadro GV100
Tesla V100 32GB

NVIDIA
QUADRO
CUDA® Cores 5120
Display Connectors DP 1.4(4), DVI-D DL(1), Stereo
FP 32 14.8 TFLOPS
Features 32K Texture & Render Processing /
Quadro MOSAIC, NVLink, SLI
Power 250W
Memory 32GB HBM2

NVIDIA RTX & L7HELCt.

x|t 10447ke] T T 2tmalE T GPUS| Volta OF7|EIX 2 Qs Ray Tracing

7|=0] 0§ Z|X3t = AFLICH
Partnered with Microsoft2}9|

A8 4= | = AE LI

< pacdlepsddie

Optimizer Runtime

¥ O

O Z DirectX0f|A| Raytracing2 APIZ

<ANVIDIA

-

5120
14.8 TFLOPS
112 TFLOPS

NVIDIA
TESLA

CUDA" Cores
FP 32
FP 16
Features NVLink 2.0, CUDA, NVIDIA GPU Cloud
Power 250W
Memory 32GB HBM2

New Class of Ray Traced Games

NVIDIA Volta GPU

e UEYT

Z|Mste[X|

Z20f| 74xt 2|X5}HE NVIDIA Software ILICH Eafo]d &l RIS 7 oiS
I A eHEolA Erfodet 2t HIZSH sS4~ A =FELICH
1

TESLA P4
=
B
JETSON TX2
<
DRIVE PX 2

NVIDIA DLA

TESLA V100
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NVIDIA®

Quadro Sync
16712] BE| C|AZS|0] X[ 7Fs
=

Quadro Sync= TRXQI ALZXI0 A Ha| gl= M 221t M5
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Quadro GP100*4 Quadro Sync Il

3D Rendering, Al23|0|M

S2E AN LS H2lcks A2 ZE 22| MAEHoIH St MMYLCh X

[

I E2E FXEteI CIXIQ! o 22|70l ¥5E Zéteh= ol REUCH

MEDIA &

PHOTOREALISTIC CAE ANALYSIS VIRTUAL REALITY ENTERTAINMENT

RENDERING

Product Design Structural Mechanics Immersive, Collaborative
Manufacturing Fluid Dynamics Design Verification &
AEC Electromagnetics Validation

NVIDIA® Quadro®= VR ¥ VR C|X[2IZ X|&EtL|C}.
VRO 2] EHEISH A1Zt5t2t S Y

7HAt BAVRIC] 0| NVIDIA SH=¢)0 2 AZES0] 7|52 &
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NVIDIA VRWorks™

A Giant Step towards Full Presence

SIGHT SOUND TOUCH

AP VRWORKS VRWORKS
GRAPHICS AUDIO
ENGINE bk

PROJECTION

MANBFACTURING & AR

BEHAVIOR

NVIDIA.

l ENERGY

EXPLORATION
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NVIDI

NVIDIA
QUADRO

CUDA"® Cores
Display
Connectors

FP 32

Features

Power

Memory

ASTROBOTIC
TECHNOLOGY

SAGE CHESHIRE

2X Quadre GP100
2% Quadro P&000
Quadre GP100
2X% Quadro P5000
Quadro PS000
Quadro P5000
Quadro P4000
CPU

Tests run on a workstation with Intel Xeon E5-2697 V3, 14 cores, 2.6 GHz, 32GB RAM, running Win 7 64-bit SP1, using NVIDIA

640

mDP(4)

1.894
TFLOPS

5K Resolution

4TW

4GB
GDDR5X

MOTOCZYSZ

TRAVERSTON

MOTORCYCLES

1024
DP 1.4 (4)

3.0
TFLOPS

Mosaic, Iray & Metal Ray

75W

5GB
GDDR5X

1792
DP 1.4 (4)

53
TFLOPS

Quadro Sync Il, Mosaic,

Iray & Metal Ray

105W

8GB
GDDR5X

PGO AUTOMOBILES

Relative Performance

NVIDIAs
mental ray*

2560
DP 1.4 (4)
+DVI-D DL(1)
8.9
TFLOPS

Quadro Sync Il, Mosaic,

Iray & Metal Ray

180W

16GB
GDDR5X

Quadro P5000

Quadro P4000
Quadro P2000

Quadro M2200

3840
DP 1.4 (4)
+DVI-D (1)

12
TFLOPS

Quadro Sync Il, Mosaic,

Iray & Metal Ray

250W

24GB
GDDR5X

Relative Performance

<ANVIDIA

3584
DP 1.4 (4)
+DVI-D (1)

10.3
TFLOPS

Quadro Sync Il, Mosaic,
Iray & Metal Ray,
NVLink Supported

235W

16GB
HBM2

Tests run on 3 werkstation with Intel Core i7-47905 3.2GHz [4.0GHz Turbol, 8GB RAM, running Win 7,1 64-bit, driver

Iray technology and driver version 378,86, Performance testing completed using internal NVIDIA Iray tests at HD resolution,

version 368.58. Performance testing completed with publicly available SPECviewperl® 12 beachmark infarmation,
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NVIDIA GRID"
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HYPERVISOR

HARDWARE

NVIDIA GRID™ Software Edition

NVIDIAGRID™ & MIZEX| 0T 80| Qe Bz A0 W2t 2F ALZX} 7 [Hhof| MESt F22| 2| AAS SEet 4~ UFLICH
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NVIDIA

NVIDIA GRID™ GPU 743t ESHE

Industry Leading Virtualization Platform

Quadro vDWS

VROPS : vGPU MONITORING, INSIGHT & MANAGEMENT
DATA CENTER and/or CLOUD ACCESSIBLE
VMware vSphere + Horizon

NVIDIA VIRTUALIZATION SOFTWARE
GPU Sharing GPU QoS

NVIDIA TESLA GPUS

MAXWELL : Mé60, M6, M10 PASCAL: P40, Pé, P4, P100
(graphics sharing only) (graphics & compute sharing)

=2 452 o{E2[7|0|ME flst SaE Hs
sla

Tesla M60 HC} 28 O[&F FO{!t Tesla P40

NVIDIA Tesla M40(Single GPU]  ® NVIDIA Tesla P40

2.5
2.0
1.5
1.0
0.5
0.0
3ds Max CATIA Creo Energy Maya Medical Showcase Siemens NX  Solidworks
GPU Throughput of a P40 Compared to a Single M40 GPU. The maximum throughput per GPU compares the overall performance of a GPU that
can be shared across multiple virtual machines. The score differs to a single SPEC ViewPert 12.1 score because the GPU is only consistently and
fully utilized with multiple virtual machines.
™ . . . .
NVIDIA GRID™ Support with vRealize Operations for Horizon
Entire Single Pane Right-Sized End-User GPU
Stack Monitoring of Glass Resources Viewpoints Support

<3

NVIDIA.

Insights into Users, Monitor both Horizon Utilization Metrics Optimize Performance Monitor GPU
Apps and Infrastructure and XenApp Stacks and Management and Meet SLAs status
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CPU-ONLY SERVERS
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GPU Servers

GPU 714 ZRE2 T2 Xz| HX|(GPU)2t CPUE i 01835101 kst 244, 38t AH|XE ! 7|2 oE2|7|0]482] M2|& =S =0l= A2 LEfLiTh NVIDIA ofsh
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Application Code

Compute-Intensive 5
Functions ——————p
3 ’ Rest of Sequential

5% of Code CPU Code

-80% of run-time

NVIDIA” Tesla® GPUS AIZ5101 52 AlYfZ 275K HPCRL S0ITHAAIY Blo[EHIEl YR2ES Tkat 3 4 ULICH HIoJE] Tsxiet Simxts Cist S8 &
Of0f 71Z=0] CPU7} XIRIZHE 470t B of W2 HIEHIOIES HOIE] 22 Th & 4 USLICH 11 25t olLjzt BayNex Serveri= Tesla 714712 285101

SN HHE £ 2 ¢S 2 722 AE2|0|8S dllsh= ol 2R 52 MSELIC

FH O EteliXle 222 O<= 27 E2fo/'dsh= A2 Hl0[E IFeiXie] 4 FE2 E0|d2 iRl M1FW0| EX oz Fatg ealish= GAHYLICE 0lO]
ANE SIS Al MHIAZ HC} k27 M5k i1 S ch NVIDIA® X, 24 115 2 3G ZM0 22 MEZR 0| A7 SEEO| w2t &2
Tesla® P100/V1002 RSt MHE B 21d E3ilo|d A7 2 JHEol|lAM 2 A7 2 +E2 Al MH|AS| S4I01|M Z10f| Chet chEf et M2 MIZELCE T e 7He
o= HEeh &L CH Tesl

a GPUS M5t M7} A2 A% CPURDH TAIEI MHEICt 274) &2 52
RIS HIZI01 HISS hE S 4 UBLICE

TRAINING INFERENCE
DATA CENTER DATA CENTER




GPU-ACCELERATED SERVER

GPU Servers ~

NVIDIA GPU EZA{H

MZ LH2 Intel Skylake 7|Hte] CPU 2t NVIDIA GPU2S| Z&2 0|F2| Xeon
CPUEL} 2k 30-50% 71 MeS AHAEiLICE

BayNex At{ollM= 2=, HPC 2! HAl 2{H(Deep Learning) £0}0]| 25|
= CHfst GPU SMS MIZEILIC R 820 wat CHfst GPU & Xglst 23
= MEHSE o~ Qlo, AJAEI0 w2t 042 7H2| GPU O{HIEIE 26t HAL|
AELICH

GPU AH<e| =

74 9E=3 MH7Hs (CH2 Appliance M1t 22| LIRS HA7LS)
NVIDIAS| Z|Al OF7 [ElIX] M2 AMH - Volta O} [ElX Al TS

EXlihd =84 37t

e Tech Support by NVIDIA

o C}Z Appliance?t 2| ZA| 2Z0| 7ks, AH|C|Of THELHALS] 24/7 X |7 s

Kl

NVIDIA LibraryE At25t= iE2|7]0[M & 7|2
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SK HOOMD-blue
Gaussian SKA e
cO®smo 7
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CPU-ONLY SERVERS
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inside™

Intel* Xeon™
Platinum
Processor

GPU £ 4= &7i2| ZO{2 CPU CHH| HAFEIOH
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GPU ACCELERATED COMPUTING

10X PERFORMANCE

Optimized for
Serial Tasks

5X ENERGY EFFICIENCY

Optimized for
Parallel Tasks

EEEEEEEE EEEEEEEE
EEEEEEEE EEEEEEEN
SEEEEEEE EEEEEEEE

HEEE B8 InEE

GPU Server Line up

@D POWERED BY -
NVIDIA
BN280
Form Factor 2U
CPU 2* Skylake TDP up to 165W
Chipset Intel® C620 series chipset
Memory 24 DIMM slots
GEU PCle Max. 2ea
V100 / P40
Power 2 * 500w/800w/1600w

BN480
2U
2* Skylake TDP up to 165W
Intel® C620 series chipset
24 DIMM slots
PCle Max. 4ea

V100 / P40
2 * 500w/800w/1200w/1600w

BN880
2U
2* Skylake TDP up to 165W
Intel® C620 series chipset
16X DDR4 DIMM per node

PCle Max. 8ea
V100 / P40

2 * 3000w PSU 80plus Titanium

BN882
2U
2* Skylake TDP up to 165W
Intel® C620 series chipset
16X DDR4 DIMM per node
SXM2 8ea
V100
2 * 3000w PSU 80plus Titanium
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http://www.baynex.co.kr
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