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GPU Applications
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Accelerated Apps Catalog

Use the search bar below to find out if your favorite app is one of the hundreds being
accelerated by NVIDIA GPUs. Can’t find a specific app? Come back and search again as

more are added every month.

Filter Categories = Filter Industries = Sort AZ Al Accelerated Share & Search apps O\
S\ Show 15 per page Page 1 Next
Shenzhen Rayvision Technology Co Ltd 3D Slicer QT Imaging Inc
3D CAT.live 3D Slicer 3D Ultrasound
Real-time rendering cloud service for 3D 3D Slicer is an open-source software platform for TomographyIVOIOQraphy
applications. The massive GPU computing power in medical image informatics, image processing, and 3D ultrasound breast, pediatric and whole body
the cloud is used to process heavy image rendering three-dimensional visualization. Slicer brings free, tomography.
calculations and stream output to the terminal powerful cross-platform processing tools to > Quantitative high resolution 3D US images of <X NVIDIA.
device synchronously, thereby realizing light weight physicians, researchers, and the general public. tissue properties of breast with GPU


https://www.nvidia.com/en-us/gpu-accelerated-applications/

GPU Applications

https://www.nvidia.com/en-us/gpu-accelerated-applications/

< NVIDIA. Products Solutions Industries For You Shop  Drivers  Support Q @©
Filter Categories =  Filter Industries =  Sort AZ Al Accelerated Share & Search apps Q
All Categories [1090] 3D Rendering [114] Animation and Modeling 47 Astronomy & Astrophysics
Big Data & Data Mining [47] Bioinformatics & Genomics [59] Broadcast Graphics & Infrastructure[41. Business Intelligence & Analytics

Computational Fluid Dynamics (CFL

Business Planning and Optimizatic .I OOO LXJ:OD 7 70 |) /7__ \x/ = \/75\‘ GPU ‘: 5'(-{'-}7':'7\

Computational Photography Computer Vision & Machine Vision

Conversational Al [30] Customer Engagement [11] Data Technology and Analytics [46] Databases

Design & Visualization Ll Development Tools & Libraries 42] Diagnostic Imaging 30] Drug Discovery

Education & Training (141 Electronic Design Automation (EDA) [34! Energy Exploration & Generation  [11. Finance & Economics

Game RIRIN Game Development 7] Genomic Primary Analysis 1] Genomic Secondary Analysis
Geoscience 22] Goods Movements and Logistics [=] Graphic Design 6] Healthcare IT

Industrial Inspection [13] Internet of Things (loT) i M&E: Color management [24] M&E: Compositing and Finishing
M&E: On-set, review and stereo [14] Machine Learning & Al [126] Material Science [30] Medical Analytics

Medical Imaging [26] Microscopy 33] Military simulation 6] Molecular Dynamics
Molecular visualization and Docking [15] NLP [25] Neuroscience 4] Numerical Analytics
Pharmacometrics 2] Photography/image processing (431 Physics [36] Predictive Maintenance
Programming Languages & Compilers[7] Quantum Chemistry [34] Robotics & autonomous machines [15] Scientific Visualization

Clear Filters Apply Filters
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NVIDIA Libraries
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Partner Libraries
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SAXPY (Y = A*X +Y)

void saxpy(int n, void saxpy(int n,
float a, float a,
float *x, float *x,
float *restrict y) float *restrict y)
{ {
#pragma omp parallel for #pragma acc parallel copy(y[:n]) copyin(x[:n])
for (int 1 = 0; 1 < n; ++1i) for (int 1 = 0; 1 < n; ++1i)
v[i] += a*x[i]; yv[i] += a*x[i];

saxpy(N, 3.0, x, y); saxpy(N, 3.0, x, y);
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SAXPY (Y = A*X +Y)

void saxpy(int n, float a, __global__ void saxpy(int n, float a,
float *x, float *y) float *x, float *y)
{ {
for (int 1 = 0; 1 < n; ++i) int i = threadIdx.x + blodkDim.x * blockIdx;
y[i] += a*x[i]; if (i < n)
yli] += a*x[i];

cudaMemcpy(d_x, x, size, cudaMemcpyHostToDevice);
. cudaMemcpy(d_y, y, size, cudaMemcpyHostToDevice);
saxpy(N, 3.0, x, y); saxpy<<< N/128, 128 >>>(N, 3.0, d_x, d_y);

cudaDeviceSynchronize();

cudaMemcpy(y, d_y, size, cudaMemcpyDeviceToHost);
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SAXPY (Y = A*X +Y)

import numpy as np import numpy as np
import cupy as cp

def saxpy(a, x, y): def saxpy(a, X, y):
return a * x + vy return a * x + vy

np.arange(N, dtype=...) np.arange(N, dtype=...

np.arange(N, dtype=...) np.arange(N, dtype=...

= cp.asarray(x)

= cp.asarray(y)
saxpy(a, X, Y) = saxpy(a, d_x, d_y)

cp.asnumpy(d_y)
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void saxpy(int n, float a, __global__ void saxpy(int n, float a,
float *x, float *y) float *x, float *y)
{ {
for (int 1 = 0; 1 < n; ++i) int i = threadIdx.x + blodkDim.x * blockIdx;
yli] += a*x[i]; if (i < n)
yli] += a*x[i];

cudaMemcpy(d_x, x, size, cudaMemcpyHostToDevice);
. cudaMemcpy(d_y, y, size, cudaMemcpyHostToDevice);
saxpy(N, 3.0, x, y); saxpy<<< N/128, 128 >>>(N, 3.0, d_x, d_y);

cudaDeviceSynchronize();

cudaMemcpy(y, d_y, size, cudaMemcpyDeviceToHost);
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void saxpy(int n, float a, __global__ void saxpy(int n, float a,
float *x, float *y) float *x, float *y)
{ {
for (int 1 = 0; 1 < n; ++i) int i = threadIdx.x + blodkDim.x * blockIdx;
yli] += a*x[i]; if (i < n)
yli] += a*x[i];

cudaMemcpy(d_x, x, size, cudaMemcpyHostToDevice);
. cudaMemcpy(d_y, y, size, cudaMemcpyHostToDevice);
saxpy(N, 3.0, X, saxpy<<< N/128, 128 >>>(N, 3.0, d_x, d_y):
cudaDeviceSynchronize();
cudaMemcpy(y, d_y, size, cudaMemcpyDeviceToHost):

A NVIDIA.
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void saxpy(int n, float a, __global__ void saxpy(int n, float a,
float *x, float *y) float *x, float *y)
{ {
int i = threadIdx.x + blodkDim.x * blockIdx:
for (int 1 = 0; 1 < n; ++i) if (i < n)
yli] += a*x[i]; yli] += a*x[i];

saxpy(N, 3.0, x, vy); saxpy<<< N/128, 128 >>>(N, 3.0, d_x, d_y);

GPU A—=JL: 1 DD GPU XL v FDIMIBAR = 500
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Execution Configuration

__global__ void saxpy(int n, float a,
float *x, float *y)
{
1NT = threadldx.x + blodkDim.x * blockIdx;
if (i < n)
yli] += a*x[i];

saxpy<<< N/128, 128 >>>(N, 3.0, d_x, d_y);
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yli] = a*x[1i] + y[i]
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Execution Configuration

__global__ void saxpy(int n, float a,
float *x, float *y)
{
int i = threadIdx.x + blodkDim.x * blockIdx;
if (i < n)
yli] += a*x[i];

saxpy<<< N/256, 256 >>>(N, 3.0, d_x, d_y);
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__global__ void MatAdd(float A[N][N], float B[N][N], flag

{
int i = threadIdx.x + blodkDim.x * blockIdx.X;

int j = threadldx.y + blodkDim.y * blockIdy .y~
if (1 <N& j < N )
Clillj] = A[i]l3] + BI1i][3j];
)

dim3 SizeB].OCk( 64, 4/"-

dim3 numBlocks( N/sizeBlock.x, N/sizeBlock.y )=
MatAdd<<< numBlocks, sizeBlock >>>(A, B, C);

JOv o914 X (70yI7FR) 1&. 1D~3D THKIFRIEE
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dim3 sizeBlock(32,8)

(0X0) (1,0)

0,1) (31,7)
(0,2) (1,2)

(0,3) (1,3)

(1,2) (2,2) (0,4) (1,4)

pARRZZADI( @)Y X<XL v K ID (threadIdx)
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SM (Streaming Multi-processor)

L1 Instruction Cache
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L0 Instruction Cache ||| e i e Ty i NET —
BRI b

| LO Instruction Cache | LO Instruction Cache

Warp Scheduler (32 thread/clk) Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk) Dispatch Unit (32 thread/clk)

- LT RA (32 bit): 64K 1A
— | S - HEXEY/LI Fvwva:192 KB

INT32 INT ‘ INT32 INT3p
INT32 INT . INT32 INT3p
TENSOR CORE
INT32 INT ‘ INT32 INT3p
INT32 INT ‘ INT32 INT3p

INT32 INT 2 INT32 INT3p

INT32 INT

192KB L1 Data Cache / Shared Memory

< NVIDIA.




GPU H—RILETDFEN

- CPU AN, GPUICT U v RZRA
- BARRIEASIE. Giga Thread Engine

A NVIDIA. I



JOv % SMICEID YT

- 70w 7IE. BEWIHITICETT
- 70w VRETIEERALZV. EITIERDREER L
+ 1 2070w ZIFEHSM ICXTcH B 780N
1 DDSMICER Oy IDEDZITEINEZLIEH B
J1)w R

<ANVIDIA. I



A\

GPU h—XRILETDHEN

~

a1 =7

72\ N— & A

PolyMorph Engine 3.0

Yosk

Attribute Setup | | Stream Output

e~ —

Warp Schoduler Warp Scheduler

Dispatch Unit Dispatch Unit Despatch Unit Dispatch Unit
& 2 3 k3

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

Core | Core ' “Famt SCorg SFU Core Core Core Core
Core SFU Core Core Core | Core

Core SFU Core Core Core

SFU Core Core Core

SFU Core Core

SFU Core Core

SFU Core Core

SFU Core Core

Warp Scheduler Warp Scheduler

Dispateh Unit Dispatch Unit Dispatch Unit Dispatch Unit
2 & a3 k3

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

Core Core Core Core Core
Core - v Cara  Core Core
Core V > Core Core
Core V Core Core
Core Core Core

Core

Core

Core

1.0 Host Interface

wcr.'.ry Controller

< NVIDIA.




GPU h—XILE1T

s SMADRTTa—Fh\ T—T% CUDA OA7IZI®A
- J—7:32 AL w RDIE
c TR 0T —=TICnE RITAIREG T — 7% ZCUDA O7ICEID I TS

PolyMorph Engine 3.0

I \\ Tessellator
Warp Scheduler

Dispatch Unit Dispatch Unit Despatch Unit Dispatch Unit

\ , y s s 3 ¥s
D \\/ Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

Core Core Core Core Core Core

Core Core Core Core Core Core

Core Core Core Core Core
[ |
Core Core Core Core
Core Core | Core 1.0 Host Interface
Core Core

Core Core

Core

7—7

Warp Scheduler

Dispatch Unit Dispatch Unit Dispatch Unit Dispatch Unit
k2 & a2 3

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

Core Core Core Core Core

Core Cora V Core Core

) Cc C C
> ore / ore ore
W
Core e Core Core
Core Core Core

Core Core Core

Core Core

S Core | Memory Controller

< NVIDIA.




7 —7® CUDA O7ADEIDHT

- D—FRD 32 AL v RiF. ALCHSEREL TET SIMT
L . (Single Instruction Multiple Threads)
c B —FlF. BEVWIHII L TELT

-BEL7O0vI7ROT— & BERHICEREAEE (__syncthreads()

SMM

PolyMorph Engine 3.0
Tessellator

| | Stream Output

)y R
pARD

|
i | —"‘"‘_ﬁ. ii i! ’r’ _‘"-_—4’ f
Warp Schedulor

Dispatch Unit Dispatch Unit Despatch Unit Dispatch Unit
& 2 3 k3

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

Core | Core  Core LD/ST Core Core Core
Core | Core Core LD/ST Core Core Core
Core Core  LOD/ST Core Core Core
Core LO/ST Core Core Core
Core LO/ST Core Core
Core Core
Core V Core

Core

Dispatch Unit Dispatch Unit Dispatch Unit Dispatch Unit
k2 & a2 3

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

Core Core Core Core Core LODST
Core Cora v Core Core LOVST
=~ Core V Core Core LOVSTY
Core Core S Core Core LEVSY
Core Core Core Core LEVST
Core Core Core LO/ST

Core Core LOIST

Core Core LIVST

< NVIDIA.




GPU 7—FDZ{tZzMBE LHEWVWIOJ 5 =

PolyMorph Engine 2.0
Vertex Fetch Tessellator Viewport Transform

L1 Instruction Cache

LO Instruction Cache | || | LO Instruction Cache
Warp Scheduler (32 thread/clk) Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk) Dispatch Unit (32 thread/clk)

Attribute Setup Stream Output

Instruction Buffer Instruction Buffer

Warp Scheduler Warp Scheduler

Dispatch Unit Dispatch Unit Dispatch Unit Dispatch Unit
fult - - Rl

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

A s RN SRR Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

Dispatch Unit Dispatch Unit Dispatch Unit Dispatch Unit Dispatch Unit Dispatch Unit Dispatch Unit Dispatch Unit

- 3 3 S + i i - INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

Register File (65,536 x 32-bit)

Core Core  Core Core Core  Core INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

-
-
-
-
-
-

3 4 4 3 3
SFU Core Core

2]
[+}
3

Core Core Core Core ' Core | Core INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

SFU Core Core

o
=)
a

Core Core Core Core Core Core INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

TENSOR CORE TENSOR CORE

SFU
e INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

o
=)
a

Core Core Core Core Core Core Warp Scheduler
Coszatch U= Dispadeh Unit Dapatch Ut Disoateh Ui

SFU Core Core " 2 a2

O
o
o
O
o
o

Core Core Core Core Core Core INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

sFu [corl (o Register File (32,768 x 32-bit) Register File (32,768 x

O
o
o
(2
o
o

Core Core Core Core Core Core INT32INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

SFU Core Core

(2
o
o
O
o
o

0
.
c

()
~N
.
o
-

Core Core Core Core Core Core Cote  Core Core INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

SFU Core Core Core Core Coro

O
o
o
O
o
o

Core Core Core Core Core Core

Texture / L1 Cache

LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ SFU
ST ST ST ST ST ST ST ST ST ST ST ST ST ST ST

SFU Core Core Core Com Core

LO Instruction Cache | LO Instruction Cache

Warp Scheduler (32 thread/clk) Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk) Dispatch Unit (32 thread/clk)

SFU Core Core Core Corne

Tex Tex Tex Tex

Instruction Buffer Instruction Buffer

Warp Scheduler Warp Scheduler

Dispatch Unit Dispatch Unit Dispatch Unit Dispatch Unit
Ruls - - Rl

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

SFU Core Core Coro

o
=)
a

Come Core

SFU Core Core

o
=)
a

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

Come Core

SFU Core Core

O
-}
o
O
o
o

&

Corn Core INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

SFU Core Core

O
-}
o
O
o
o

= 1 1 1 1 Toxtore] L1 Coche INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

o
(=}
o

INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

SFU Core Core Core Core Core Core Core Core

o
]
@

INT32 INT32 FP32 FP32 FP64 INT32 INT32 [FP32 FP32 FP64

TENSOR CORE TENSOR CORE
INT32 INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64

Core Core Core Core Core Core

9]
(<}
3

Core Core

48 KB Read-Only Cache

Tex Tex Tex Tex Tex Tex Tex Tex

Core Core Core Core Core Core

INT32INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64
Core Core Core Core Core Core

INT32INT32 FP32 FP32 FP64 INT32 INT32 FP32 FP32 FP64
Core Core Core Core Core Core , [
Tex Tex Tex Tex Tex Tex Tex Tex INT32INT32 FP32 FP32 FP64 INT32INT32 FP32 FP32 FP64

Kepler, CC3.5
192 cores /SM
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Maxwell, CC5.0
128 cores /SM

Ampere, CC8.0
64 cores /SM
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