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GPUS

= Procesadores flexibles de procesamiento general

R7TX 20807

= Se pueden resolver problemas de diversas areas:

= Finanzas, Graficos, Procesamiento de Imagenes y Video, Algebra
Lineal, Fisica, Quimica, Biologia, etc.

COMPUTATIONAL CHEMISTRY MACHINE LEARNING DATA SCIENCE
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Visitar CUDA ZONE: https://developer.nvidia.com/cuda-zone @
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GPUS V§ CPUS
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GPUS V§ CPUS  (CI)

= Las GPUs cuentan con mayor numero de transistores para
procesar los datos
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HERRAMIENTAS PARA COMPUTO
PARALELO USANDO LA GPU

= CUDA (Compute Unified Device Architecture). Desarrollado
por NVIDIA en el 2006, como uno de los primeros sistemas de
programacion en GPU que se liberaron de la forma que habia
para programar en una GPU (code-it-as-graphics, Cg).
Compatible con GPUs Nvidia.

= OpenCL (Open Computing Language). Es un estandar abierto
para desarrollar programas dgque pueden ejecutarse en
plataformas heterogéneas, incluyendo GPUs (Nvidia o AMD),
CPU, DSPs (Digital Signal Processors). Su modelo de
programacion es muy parecido al de CUDA.

= OpenACC. Permite el uso de directivas para el compilador,
para mapear automaticamente calculos a la GPU o a un
multicore.

Barlas, G. (2014). Multicore and GPU Programming: An integrated approach. Elsevier.
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HERRAMIENTAS PARA COMPUTO
PARALELO USANDO LA GPU (C1)

= Thrust. Es una libreria de plantillas en C++ que acelera el
desarrollo de programas en GPU, utilizando un conjunto de
clases y un conjunto de algoritmos que automdaticamente se
ejecutan en la GPU. Desde la versién 1.6, puede lanzar
ejecuciones a la GPU o a la CPU. Esta incorporado en el SDK de
CUDA desde la versién 4 de CUDA.

= ArrayFire. Es una libreria completa de funciones para el GPU
que cubre: Matematicas, Procesamiento de imagenes y sefiales,
Estadistica, y otros dominios cientificos. Opera en arreglo de
datos de forma similar que Thrust.

= C++ AMP (C++ Accelerated Massive Parallelism). Tecnologia
de Microsoft basado en DirectX 11. Permite la ejecucidén
transparente del cédigo C++ en una CPU o una GPU con base
en un conjunto de directivas o extensiones del lenguaje. El
modelo de programacidn es similar al de OpenMP.

Barlas, G. (2014). Multicore and GPU Programming: An integrated approach. Elsevier.
CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025 ée’



CUDA

= Es una tecnologia de propdsito general que nos permite ejecutar
coédigo en GPUs para hacer Computo Paralelo

= Desarrollado por NVIDIA en el 2006

= Soporta los lenguajes de programacion C/C++, Fortran, Matlab,
Python, LabView, etc.

= Soporte de datos en paralelo y manejador de hilos.

= Librerias:
= FFT (Fast Fourier Transform)

BLAS (Basic Linear Algebra Subroutines)

CURAND (Generar numeros aleatorios)

CUSPARSE (Subrutinas de algebra lineal para operar matrices ralas)
NPP (NVIDIA Performance Primitives)...

= Opera internamente con OpenGL y DirectX.

= Soporta los sistemas operativos:

= Windows XP 32/64-bit, Windows Vista 32/64-bit, Windows 7 32/64-bit,
Linux 32/64-bit y Mac OS.
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GPU Computing Applications

Libraries and Middleware

CuDNN CUFFT, cuBLAS, CULA MAGMA Thrust VSIPL, SVM, | PhysX, OptiX, MATLAB
TensorRT CURAND, cuSPARSE NPP OpenCurrent iRay Mathematica
Programming Languages
C C++ Fortran R sEL: DirectCompute Directives

Turing Architecture
(Compute capabilities 7.x)

Volta Architecture
(Compute capabilities 7.x)

Pascal Architecture
(Compute capabilities 6.x)

Maxwell Architecture
(Compute capabilities 5.x)

Kepler Architecture
(Compute capabilities 3.x)

CUDA_C_Programming_Guide.pdf
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Wrappers

CONSUMER DESKTOP,
LAPTOP

EMBEDDED

PROFESSIONAL
WORKSTATION

(e.g., OpenACC)

DATA CENTER
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SOFTWARE USANDO CUDA

'\‘ AN Autodesk /77S

Adobe DASSAULT
SYSTEMES

Wolfram
NATIONAL Mathematica

INSTRUMENTS <A MathWorks Microsoft

-
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SOFTWARE CUDA

= El software CUDA esta compuesto por:
= Hardware driver

= Runtime
» Libraries

CUDA_C_Programming_Guide.pdf
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NVIDIA. NVIDIA.

G TESLA TECRALY  TEGRA K1
mm
Tesla 1.0-1.3 GeForce 8800 GT, Quadro FX 370 2006
Fermi 2.0-2.1 GeForce GTX 480, Quadro 2000 2010
Kepler 3.0-3.5 Tesla K20, NVS 510, Tegra K1 2012
Maxwell 5.0-5.2 GeForce GTX 980M, Quadro M6000 2014
Pascal 6.0-6.1 GeForce GTX 1080, Quadro P6000 2016
Volta 1.0 NVIDIA Titan V, Tesla V100 2017
Turing 1.5 Quadro RTX 8000, Tesla T4 2018
Ampere 8.0-8.6 GeForce RTX 3070-3090, NVIDIA A100 2020
Lovelace, 8.9 NVIDIA RTX 4090 (Video juegos) 2022-
Hopper, NVIDIA H100 (Centro de datos) 2023

Blackwell
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Compute Capability (CUDA SDK support vs. Microarchitecture)

CUDA SDK | Kepler | Kepler i Ada
version(s) Tesla Fermi (early) | (late) Maxwell | Pascal Volta | Turing Ampere S Hopper

1.08% 1.0-1.1

1.1 1.0 - 1.14x

2.0 1.0 - 1.14x

2.1-2.3.133B34351361 | 9913

3.0 - 3.1137158] 10- 2.0

3,203 10- 2.1

40-42 10— | 2.14x

50-55 10- 3.5

6.0 10- 35

6.5 11— 5.X

70-75 2.0- 5.x

8.0 2.0- 6.X

90-9.2 3.0- 7.0

10.0-10.2 3.0- 75

110140 35— 8.0

11.1 - 11481 35— 86

11.5-11.7.114% 35— 8.7

118143 35— 9.0

12.0-12.2 5.0- 9.0

https://en.wikipedia.org/wiki/CUDA
CUDA_Intro. Francisco J. Hernandez-Lépez
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Compute capability (version)

Feature support (unlisted features are supported for all compute capabilities)
10,11 12,13 | 2x (30| 3.2(35,3.7,5x 6x,7.0,7.2|7.5|8x| 9.0

Warmp vote functions (__all{), __any{) Mo s

Warp vote functions (__ballot())

Memory fence functions (__threadfence_system{})

Synchronization functions (__syncthreads_count{), __syncthreads_and(), __syncthreads_or()) Mo Yes

Surface functions

3D grid of thread blocks

Warmp shuffle functions
Mo ez

Unified memory programming

Funmel shift No fes

Dynamic parallelism Mo es

Uniform Datapath 57 No Yes

Hardware-accelerated async-copy

Hardware-accelerated spiit armvedwait bamer
Mo Yes

Warp-level support for reduction ops

L2 cache residency management

DPX instructions for accelerated dynamic programming

Distributed shared memory N L
o B5

Thread block cluster

Tensor memaory accelerator (TWMA) unit

1011 | 1.2,1.3 |2x | 3.0 | 3.2 | 3.5, 3.7,5x 6x, 7.0, 7.2 | 7.5 | 8.x | 9.0

Feature support (unlisted features are supported for all compute capabilities)

Compute capability (version)

https://en.wikipedia.org/wiki/CUDA
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MODELO TRADICIONAL DE PROGRAMACION
EN CUDA

Datos de Datos de
Entrada (CPU) Entrada (GPU)

Procesamiento

Resultado (CPU) Resultado (GPU)

CPU

CUDA_Intro. Francisco J. Hernandez-Lépez



CONFIGURACION DE LOS HILOS

Un programa que se compila para ejecutarse
en una farjeta grafica se le llama Kernel.

El conjunto de hilos que ejecuta un Kernel
estan organizados como una cuadricula o
malla (grid) de bloques de hilos.

Un Bloque de hilos es un conjunto de hilos que

Grid

Block (0, 0)

Block (1, 0)

Block (2, 0)

Block (0, 1)

Block (1, 1)

‘Block (2, 1)

pueden cooperar juntos:
= Conrapido acceso a memoria compartida.
= De forma sincronizada.
= Con un identificador de hilos ID.
= Los Bloques pueden ser arreglos de 1, 2 o 3 dimensiones.

Un Grid de bloques de hilos:
* Tiene un numero limitado de hilos en un bloque.
= Los bloques se identifican mediante un ID.

Block (1, 1)

* Pueden ser arreglos de 1 o 2 dimensiones. Hasta 3 en GPUs
con Capacidad >=2

CUDA_Intro. Francisco J. Hernandez-Lépez
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TAMANOS DE L0S BLOQUES Y MALLAS

Compute Capability
ltem 1.x | 2x | 3.x | 5.x
Max. humber of grid dimensions 2 3
Grid maximum x-dimension 216 1 | 231 _ 1
Grid maximum y/z-dimension 216 _ 1
Max. number of block dimensions 3
Block max. x/y-dimension 512 1024
Block max. z-dimension 64
Max. threads per block 512 1024
GPU example (GTX family chips) 8800 | 480 | 780 | 980

Barlas, G. (2014). Multicore and GPU Programming: An integrated approach. Elsevier.

CUDA_Intro. Francisco J. Hernandez-Lépez
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EJECUCION DE UN PROGRAMA EN GPU

Host = CPU
Device = GPU

Kernel = Conjunto de
instrucciones que se
ejecutan en el device.

CUDA_Intro. Francisco J. Hernandez-Lépez

C Program
Sequential
Execution

Serial code

FParallel kernel

FKernel O0<<<>>2 ()

Serial ocode

Parallel kernel

eeeee 11 <<<>>2> ()

Host

Dewvice

Grid O

Block (0, 0)

Block (1, 0)

Block (2, 0)

Block (0, 1)

Block (1, 1)

Block (2, 1)

Device

Grid 1

A\

Block (0, 0)

Block (1, D)

Block (0, 1)

Block (1, 1)

Block (0, 2)

Block (1, 2)

CUDA _C_Programming_Guide.pdf Ene-Jun 2025 i@’




ESCALABILIDAD AUTOMATICA

v

Multithreaded CUDA Program

GPU with

2 SMs

SM 0

SM 1

v

GPU with 4 SMs

SM 0

SM 1

SM 2

SM 3

Mientras mas SM tenga la GPU, esta

serd cada vez mas rapida...

CUDA_C_Programming_Guide.pdf
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MODELO DE LA MEMORIA EN CUDA

Host Device

Multiprocessor

Multiprocessor

Multiprocessor
Registers
Shared memory

Constant and Texture
caches

Chipset

CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025



INSTRUCCIONES PARA CREAR MEMORIA

- cudaMalloc ((void**) devPtr, size t size)
- cudaMallocHost ((void**) hostPtr, size t size)
- cudaFree (void *devPtr)

« cudaFreeHost (void *hostPtr)

CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025 i@’



INSTRUCCIONES PARA COPIAR MEMORIA

- cudaMemcpy (void *dst, const void *src, size t
count, enum cudaMemcpyKind kind)

- cudaMemcpy2D (void *dst, size t dpitch, const void
*src, silze t spitch, size t width, size t height,
enum cudaMemcpyKind kind)

- cudaMemcpyToSymbol (const char *symbol, const void
*src,size t count,size t offset,enum cudaMemcpyKind
kind) H—>D D—=2>D

- cudaMemcpyFromSymbol (void *dst, const char
*symbol, size t count, size t offset, enum
cudaMemcpyKind kind) D—2H D—2D

Kind =
cudaMemcpyHostToHost = 0, cudaMemcpyHostToDevice = 1, cudaMemcpyDeviceToHost = 2,
cudaMemcpyDeviceToDevice = 3. cudaMemcpyDefault = 4 (Unified Virtual Address)

CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025 i@’



CALIFICADORES DE UNA FUNCION

___device
-Se ejecuta en el dispositivo
-Llamada solamente desde el dispositivo

__global

-Se ejecuta en el dispositivo
-Llamada solamente desde el host

__host__

-Se ejecuta en el host
-Llamada solamente desde el host

CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025 i@’



CALIFICADORES DE UNA VARIABLE

__device
-Reside en el espacio de la memoria global
-Tiene el tiempo de vida de una aplicacion
-Es accesible a partir de todos los hilos dentro del grid, y a partir del host
a traves de la biblioteca en tiempo de ejecucion

__constant__ (Opcionalmente se utiliza junto con ___device_ )
-Reside en el espacio de la memoria constante
-Tiene el tiempo de vida de una aplicacion
-Es accesible a partir de todos los hilos dentro del grid, y a partir del host
a traves de la biblioteca en tiempo de ejecucion

__sShared__ (Opcionalmente se utiliza junto con __device_ )
-Reside en el espacio de memoria compartida de un bloque de hilos
Tiene el tiempo de vida de un bloque
-Solamente accesible a partir de los hilos que estan dentro del bloque

CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025 S@’



LLAMADA R UNE FUNCION KERNEL

Una funcion, por ejemplo:
__global  void NameFunc(float *parametro);
debe ser llamada como sigue:
NameFunc <<< Dg, Db, Ns, St >>> (parametro);

Dg: Es de tipo dim3 dimension y tamafio del grid

Db: Es de tipo dim3 dimension y tamaio de cada bloque

Ns: Es de tipo size _t numero de bytes en memoria compartida

St: Es de tipo cudaStream _t el cudl indica que stream va a utilizar la
funcion kernel

(Ns y St son argumentos opcionales)

CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025 S@’



VARIABLES DEFINIDAS AUTOMATICAMENTE

Todas las funciones _ global y device tienen
acceso a las siguientes variables:

-gridDim es de tipo dim3, indica la dimension del grid

‘blockldx es de tipo uint3, indica el indice del bloque dentro del
grid

‘blockDim es de tipo dim3, indica la dimension del bloque

threadldx es de tipo uint3, indica el indice del hilo dentro del
blogue

CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025 {@’



TIPOS DE DATOS

charl, ucharl, char2, uchar2, char3, char3, char4,
uchar4, shortl, ushortl, short2, ushort2, short3,
ushort3, short4, ushort4, intl, uintl, int2, uint2, Int3,
uint3, int4, int4, longl, ulongl, long2, ulong2, long3,
ulong3, long4, ulong4, longlongl, longlong2, floatl,
float2, float3, float4, doublel,double2

La lra, 2da, 3ra, and 4ta componentes se acceden a
través de los campos X, y, z y w respectivamente

float3 temp[10];

templ[i].x=0.0; temp]i].y=0.0; tempJi].z=0.0;

CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025 Se’



FUNCIONES MATEMATICAS

- __NombreFuncion()
-A nivel de hardware
-Mayor velocidad pero menor precision
‘Ejemplos: __sinf(x), expf(x), _ logf(x),...

- NombreFuncion()
-Menor velocidad pero mayor precision
-Ejemplos: sinf(x), expf(x), logf(x),...

- -use_fast _math: Opcidon del compilador nvcc

CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025 i@’



COMPILACION CON NVCC

‘El nvcc, es el encargado de
compilar el codigo CUDA

-Soporta C/C++

‘El nvce utiliza los siguientes
compiladores para el codigo

host:
-Linux: gcc, g++
-Windows: Microsoft VS C/C++

Mac: Xcode

CUDA_Intro. Francisco J. Hernandez-Lépez
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INSTALANDC CUDA

https://developer.nvidia.com/cuda-downloads

CUDA Toolkit 10.2 Download

Select Target Platform

Click on the green buttons that describe your target platform. Only supported platforms will be shown.

Operating System

Home

Select Target Platform

Click on the green buttons that describe your target platform. Only supported platforms will be shown. By downloading and
using the software, you agree to fully comply with the terms and conditions of the CUDA EULA,

Operating System m
CUDA_Intro. Francisco J. Hernandez-Lépez Ene-Jun 2025




EJEMPLOS DEL SDK

77 CUDA N-Body (6144 bodies): 77.6 fps | 2.9 BIPS | 58.6 GFLOP/s | single precision L= | E WSS 5] cuDA Particles (16384 particles): 1283 fps

0.800 mm .
1.080

|7 | CUDA Bilateral Filter: 414 clidean_delta=5.77, gaussian_delta=4.00, iterations=1.00) e S
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"deviceQueryDrv’

-Para saber que capacidades tiene nuestra tarjeta de
video:

BER o'\Program Files\NVIDIA Corporaticn\NVIDIA GPU Computing SDIAC\bin\win32\Release\deviceQu E...lﬂlﬁ

CUDA Capability Minor wevizion numbher: 1

Total amount of global memory: 268435456 bytes

Mumher of multiprocessops: 2

Mumber of cores: i6

Total amount of constant memopy: 65536 hytes

Total amount of shared memory per block: 16384 hbuytes

Total number of registers available per hlock: 8172

Warp size: 32

Maximum numhber of threads per hlock: L

Maximum szizes of each dimension of a block: 12 »x 512 = 64

Maximum sizes of each dimenszion of a grid: 65535 x 65535 x 1

Maximum memory pitch: 262144 hytes

Texture alignment: 256 hytes

Clock rate: B.22 GH=

Concurrent copy and execution:

Run time limit on kernels:

Integrated:

Support host page—locked memory mapping:

Compute mode: Default (multiple host threads
can usze this device simultaneously)

Test PASSED
Pres=z EWMTER to exdit...

Resultado con una tarjeta NVIDIA GeForce 8400 GS

CUDA_Intro. Francisco J. Herndndez-Lopez Ene-Jun 2025 é@’



“deviceQueryDrv’

There iz 1 device supporting CUDA

Device B: "GeForce 88808 GT™
Major revision numhep: 1
Hinor revizion numher: i
Total amount of global memory: 536543232 bytes
Humber of multiprocessors: 14
Humber of cores: 112
Total amount of constant memory: 65536 hbytes
Total amount of shared memory per block: 16384 hytes
Total number of registewrs available per hlock: 8192
Warp size: 32
Maximum number of threads per bhlock: L1z
Maximum sizes of each dimenszion of a block: 12 x 512 x 64
Maximum =zizes of each dimension of a grid: 65535 x 65535 x 1
MHaximum memory pitch: 262144 hytes
Texture alignment: 256 hytes
Clock rate: 1.5%1 GH=
Concurrent copy and execution: Yes

Test PASSED
Press ENTER to exit...

NVIDIA GeForce 8800 GT

CUDA_Intro. Francisco J. Herndndez-Lopez Ene-Jun 2025 é@’



“deviceQueryDrv’

There iz 1 device supporting CUDA

Device B: "GeForce 88808 GT™
Major revision numhep: 1
Hinor revizion numher: i
Total amount of global memory: 536543232 bytes
Humber of multiprocessors: 14
Humber of cores: 112
Total amount of constant memory: 65536 hbytes
Total amount of shared memory per block: 16384 hytes
Total number of registewrs available per hlock: 8192
Warp size: 32
Maximum number of threads per bhlock: L1z
Maximum sizes of each dimenszion of a block: 12 x 512 x 64
Maximum =zizes of each dimension of a grid: 65535 x 65535 x 1
MHaximum memory pitch: 262144 hytes
Texture alignment: 256 hytes
Clock rate: 1.5%1 GH=
Concurrent copy and execution: Yes

Test PASSED
Press ENTER to exit...

NVIDIA GeForce 8800 GT

CUDA_Intro. Francisco J. Herndndez-Lopez Ene-Jun 2025 é@’



CUDA-Z

GeForce 8400 GS & GeForce 8800 GT

€& CUDA-Z 0.5.95 -

= | D |

Core Memaory I Performance | Abnut|

Mame |GEFDFEE 3400 G5

Compute Capability | 1.1

i Clock Rate [918 MHz

Multiprocessors | 2

Warp Size |32

Regs Per Block |3132
Threads Per Block | 512
Watchdog Enabled |Mo

>

nvinDla

X ¥ i
Threads Dimentions | 512 |512 |64
Grid Dimentions |65535 (65535 1
| 0: GeForce 8400 G5 -

I CUDA-Z0.5.95

Core Memory || Performance || About |

Mame

Compute Capability
Clock Rate
Multiprocessors
‘Warp Size

Regs Per Block
Threads Per Block
Watchdog Enabled

Threads Dimentions

Grid Dimentions

GaeForce 3800 GT
1.1

1512 MHz

14

a2

g192

51z

Yes

=12 =lz

B5535 B5535

o

nvinla

&4
1

0: GeForce 800 GT

(o

[http://cuda-z.sourceforge.net/]

CUDA_Intro. Francisco J. Hernandez-Lépez
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CUDA-Z

GeForce 8400 GS & GeForce 8800 GT

€& CUDA-Z 0.5.95

= | 5 -

Core Memary Performance | Abnut|

Total Global | 256 MB

Shared Per Block |16 KB

Pitch | 256 KB

Total Constant |64 KB

Texture Alignment | 256

GPU Overlap | Yes

0: GeForce 8400 GS - |

CUDA_Intro. Francisco J. Hernandez-Lépez

T CUDA-Z 0.5.95

| Core | Mernory | Performance || About |

Total Global | 511,653 MB

Shared Per Block | 16 KB

Pitch | 256 KB

Total Constant |64 KB

Texture Alignment | 256

GPU Overlap | Yes

0: GeForce 8800 &T

Ene-Jun 2025



CUDA-Z

GeForce 8400 GS & GeForce 8800 GT

€i CUDA-Z0.5.95

= | Bl |-

| Core | Memary Performance About |

Memory Copy Pinned

Pageable

Host to Device | 2442.7 MB/s

| 1818.96 MB/s

Device to Host |2425.35 ME s

| 1848.57 MB/s

Device to Device | 2075.73 MB/s
GPL Core Performance

Single-predision Float |2‘5|266.9 Mflop/s

Double-precision Float |.r"l.|’ﬂ.f5[.9;pﬂr.ﬁed

32-bit Integer | 5860.85 Miop/s

24-bit Integer |2‘3258.E Miop/s

Update Results in Background

|0: GeForce 8400 GS -

CUDA_Intro. Francisco J. Hernandez-Lépez

T CUDA-Z0.5.95

Memory Copy

Hosk to Device

Device bo Hosk

Device to Device

GPU Core Performance
Single-precision Floak
Double-precision Floak
32-bit Inkeqger

24-bit Inkeqger

| Core || Memary | Performance | About |

Firned
1915.1 MB/s
1916.61 MB)'s
22583.3 MB/s

336450 Mflop)'s
Mot Supported
67353, 1 Miop/s
336339 Miop/'s

Update Results in Background

Pageable
955, 2533 MB/s
978,734 MB/s

0: geFarce 5300 GT

Ene-Jun 2025 é@’



CUDA-Z

-Quadro FX 5600 & Tesla C1060

T CUDA-Z 0.5.95 = |0|X] | 7 cupa-z0.5.95
Core MEmnory: Performance Abiouk Core Memnary Performance About
Mame | Quadro Fx 5600 _ Mame |Tesla C1060 —
Compute Capability | 1.0 'ﬁ“ Compute Capability 1.3 r‘f“
Clack Rate | 1350 MHz ~ NVIDIA Clack Rate | 1296 MHz ~ NVIDIA.
Multiprocessors | 16 Tt Multiprocessors |30 ‘W
Warp Size |32 Warp Size |32
Regs Per Block | 819z Regs Per Block | 16354
Threads Per Block |512 Threads Per Block (512
YWatchdog Enabled | Yes Wyatchdog Enabled | Mo
s i z X i i
Threads Dimentions | 512 alZ 64 Threads Dimentions | 512 alZ 64
iatid Dimentions | 65535 B5535 1 Grid Dimentions | 65535 BS535 1

1! Quadra Fx 5600 0: Tesla C1060 | I
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CUDA-Z

-Quadro FX 5600 & Tesla C1060

Y CUDA-Z 0.5.95 = |5 |<]@ * cupa-z 0.5.95
| Core | Memory | Performance | About | Core | Memary | Performance | About |
Total Global | 1535,69 ME Total Global |-0.25 ME
Shared Per Block | 16 KB Shared Per Block | 16 KB
Pitch | 256 KB Pitch | 256 KB
Tokal Constant |64 KB Total Constant | &4 KE
Texture Alignment | 256 Texture slignment | 256
GPU Overlap | Mo GPU Cwerlap | Yes

1! Quadro Fx 5600 D: Tesla C1060 | Ok
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CUDA-Z

-Quadro FX 5600 & Tesla C1060

T CUDA-Z 0.5.95 - |2 ||}  cupa-zo.5.95
Core | Memory | Performance | About Core | Memaory | Performance | About
Memaory Copy Pinned Pageable Mernory Copy Pinned Pageable
Host ko Device |2909,03 ME/s 2800.47 MB/s Host ko Device | 56584, 15 ME/s 5713.91 ME/s
Device ko Host | 2909,57 MEB/s 2800.51 MB/s Device ko Hosk | 5654.56 ME/s 57209 ME)s
Device bo Device | 31037.3 MB)s Device to Device | 36259.5 MB)s
GPU Core Performance GPU Core Performance
Single-precision Floak | 343201 Mflop)s Single-precision Float | 615980 Mflop/s
Double-precision Float | Afé Supporfed Double-precision Floak | 75354, 1 MFlop/s
32-bit Inkeqger | 6E356.4 Miop)'s 3z-bit Inteqer | 124232 Miop/'s
24-bit Inkeqger | 343180 Miop/s 24-bit Integer | 619094 Miop/'s
Update Resulks in Background IJpdate Results in Background
1: Quadra Fx S&00 Ok 0: Tesla C1060 oK
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CUDA-Z

GeForce GTX 480 & GeForce GT 640

« R v« oo

Core | Memory I Performance | About |

Mame |GEFor::e GTx 430
Compute Capability | 2.0
Clock Rate | 1451 MHz
FCI Location |0:1:0
Multiprocessors | 15 (480 Cores)
Therds Per Multiproc, | 1536
Warp Size |32
Rege Per Block | 32763
Threads Per Blodk | 1024
Threads Dimensions | 1024 ¥ 1024 x 64

nvinDlA

Driver Version

Grid Dimensions |65535 ¥ 65535 x 65535
Watchdog Enabled |Yes

| 301.42

Driver DIl Version

Integrated GPU | Mo

Concurrent Kernels | Yes

| 4,20 (8.17.13.0142)

Runtime DIl Version

Core | Memory | Performance | About |

MName |GeFurce GT 640

Compute Capability | 3.0

Clock Rate | 954 MHz

PCI Location |0:2:0

Multiprocessors | 2 (384 Cores)

Therds Per Multiproc. | 2048

Warp Size |32

Regs Per Block |65536

Threads Per Block | 1024

Threads Dimensions | 1024 x 1024 x 64

{

nviDlA

Driver Version

Grid Dimensions | 2147433647 x 65535 x 65535

VWatchdog Enabled | Yes

| 306,94

Driver DIl version

Integrated GPU | Mo

Concurrent Kernels | fes

| 5.0(8.17.13.0654)

Runtime Dil Version

Compute Mode |Default |4.20 (5,14,11,4020) Compute Mode |Default (4,20 (5,14,11,4020)
0: GeForce GTX 480 - | [ o | 1: GeForce GT 640 v

CUDA_Intro. Francisco J. Hernandez-Lépez
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CUDA-Z

GeForce GTX 480 & GeForce GT 640

Core Memory | Performance | About |

€. CUDA-Z !CUDA -Z 0.6.16

Core | Memory | Performance | About |

Total Global | 1535.69 MiB

Bus Width | 384 bits

Clock Rate | 1900 MHz

Error Correction |Ma

L2 Cache Size |43 KiB

Shared Per Block |43 KiE

Fitch | 2048 MiB

Total Constant |54 KiB

Texture Alignment |512 B

Texture 1D Size |65536

Texture 2D Size |65536 x 65535

Texture 30 Size | 2048 x 2043 ¥ 2043

GPU Overlap | Yes

Map Host Memory |"|"v.=_-s

Unified Addressing | Mo

Async Engine | Yes, Unidirectional

Total Global | 1024 MiB

Bus Width | 123 bits

Clock Rate | 2500 MHz

Error Correction | Mo

L2 Cache Size |48 KiB

Shared Per Block |43 KiB

Fitch | 2048 MiB

Total Constant |54 KiB

Texture Alignment | 512 B

Texture 1D Size |65536

Texture 2D Size |65536 x 65536

Texture 3D Size |4{]96 ¥ 4096 x 4096

GPU Overlap |Yes

Map Host Memary |"|"es

Unified Addressing | Mo

async Engine | Yes, Unidirectional

0: GeForce GTX 480 - |

| 1: GeForce GT 640 x|
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CUDA-Z

GeForce GTX 480 & GeForce GT 640
¢ CUDAZ 05165 oo S| gcuna-zuﬁm psi |

| Core | Memary | Perfarmance | About | | Care I Memary | Performance | About |
Memary Copy Pinned Paageable Memory Copy Pinned Paneable
Host to Device | 6180, 17 MiB/s | 30185 MiB/s Host to Device | 5798.5 MiE/s | 1765.2 MiB/s
Device to Host |6212,32 MiB/s [4220,21 MiB/s Device to Host |6254.84 MiB/s | 1304, 55 MiB/s
| Device to Device | 73.6236 GiB/s Device to Device | 25.0472 GiB/s
GPU Core Performance GPU Core Performance
Single-precision Float | 1386, 26 Gflop/s Single-predision Float | 425,738 Gflop/s

Double-precdision Float | 174,022 Gflop/s Diouble-precision Float | 30,4333 Gflop/s |
32-bit Integer | 695,33 Giop/s 32-bit Integer | 121,56 Giop/s |
24-hit Integer | 534,529 Giop/s 24-hit Integer | 121,296 Giop)s |

Update Results in Background
[ Heavy Load Test Mode

Update Results in Background

[7] Heavy Load Test Mode
| [0: GeForce 67X 480 - [ ok | | 1: GeForce GT 640 ~ [ o« ]
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CUDA-Z

-GeForce GTX 980M

€0 CUDA-Z0.10.251 64 bit - e

Performance About

Mame

npute Capability

Threads Per Multigroc.

\Warp Size

Grid Dimensions
Watchdog Enabled
Integrated GPU
Concurrent Kernels
Compute Mode

Stream Priorities

GeFor
5.2

1126.5
0:1:

12 (1536 Cores)

2048

a7
A

65536
1024 ’

1024 1024%6% 45
2147483647 ¥ 65535 % 65535
Yes

t
-

0: GeForce GTX 980M -

II

€. CUDA-Z0.10.251 64 bit

Total Global

€. CUDA-Z0.10.251 B4 bit

Pinned
577219 MiBfs
6109, 27 Mibfs
62,537 GiB/fs
GPU
Single-predsion Float  3285.41 Gflopfs
Double-predsion Float 104, 779 Gflop/s
64-hit Integer 180,854 Giop/s
32-bit Integer 967.637 Ginm
24-hit Integer

Update Results in Background
H Hea

0: GeForce GTX 980M -

ad Test Mode

746.954 Giop/s

Shared Per Block
Pitch

Total Constant
Texture Alignment
Texture 1D Size
TEJctuEEJ Size

Text:ire_ﬂﬂ Size

GPU Overlap
Map HostMemary
Unified Addressing

Async Engine

4096 MiB

2043 MiB

64KB
‘5128
65536

65536 x 65536
40962 4096 x 4095

o,
-
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“deviceQueryDrv’

Total amount of glokal memo
(15) Multiprocessors, 192)

Clock rate:

%]

] s
|
o

S LR ==

F
[ay]

oo

[a)] L= H]
oo oW ow o bt T

!
[T I 7

[ ' S T SN T R S

[SE S ]

Total
Total
Total
Total n
Warp size:
Maximum number
Maximum number
Max dimensi
Max dimensi
Maximum mem
ure alignment:
copy and kernel execution:
on kernsls:
itegrated GPU sharing Host Memory:
Support host page-locked memory mapping:
Alignment requirement for Surfaces:
has support:
supports Unified Addressing (UOVA):
supports Managed Memory:
supports Compute Preemption:
Supports Cooperative
Supports MultciDevice ( op
Device PCI Domain ID / Bus ID /
Compute Mode:
Default (multiple host threads

L N R O v R e Y e O <
LU | =] == 4

[ o I

=B L
|t == ]
[N Y Y S N R Y [

Sy [ S T o8 T

5
Ll
1]
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64)
65535, E5535)
bytes

¥y engine (3)

with device simultanecusly)

=
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“deviceQueryDrv’

Device 0: "TITAN RTX"
CUDA Driver Version / Runtime Version
CUDA Capabkility Major/Minor wversion number:
Total amount of global memory: 0 MBy (25396838400 bytes)
72) Multiprocessors, ( &€4) CUDAR Cores/MP:
GPU Max Clock rate: 1770 MH (1.77
Clock rate:
Bus Width:
he Size:
Maximom Texture Dimension 53 YV, E) 10= {1310 ] = {13107 65536), 3D=(1l&384,
Maximom Layered 1D Texture
2D Texture
Total amount of constant memory:
Total amount of shared memory per
Total number of isters avallable
Warp size:
Maximuom numbker of thread
Maximuom numbker of thread
Max dimension size of h 1o (X, V,2):
Max dimension size of 3 3 (X, V,.Z):
Maximum memory pitch:
ire alignment:
rrent copy and kernel execution:
Fun time limit on kernels:
Integrated GPU sharing Host Memory:
upport host page-locked memory mapping:
1lignment redq ement for Surfaces:

r
(X

3%

64)
65535, B5535)

=i
1

[
i8]

» W ) (R S % I
[ ]
14

m
o

ice has
supports Unified Addressing (UVR):
supports Managed Memory:

ce supports Compute Preemption:

m
= =

m

upports Cooperative Kernel Laun

Supports MultiDevice Co—-op Eern L

Device PCI Domain ID / Bus ID / location

Compute Mode:

< Default (multiple host threads can use ::cu lewic } with device simultaneocusly)

rI T B e O e B e I e A = I
m
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"deviceQueryDrv’

Device 1: ™ irco RTX BOQOOT™

CUDA Driver Version / Runtime Version
CUDA Capability Major/Minor wversion number:
Total amount of global memory:
[72) Multiprocesscors, | 64) CUDA Cores/MP:
GPU Max Clock rate:

ry Clock rate:

r Bus Width:

che Size:

1 1
[ T
(¥

wn
[ T S5 I 4

Maximum Texture

Maximum Lavered

Maximum Layered

Total amount of

Total amount of

Total number of

Warp size:

Maximum number of threads per multiprocessor:
Maximum number of threads per block:

Max dimension size of a thread bklock (x,v.zZ):
Max dimension size of a grid size (X, ¥, Z):
Maximum memory pitch:

Texture alignment:

cCopy execution:

b
=]
]
[T
(A

[Y I VI o ]
won B
4y}

o=
[¥%]

L
(S I |

+J ¥ 3 (R % T C% T S

ntegrated GPU sharing Host Memory:
host page-locked memory mapping:
requirement for Surfaces:
has ECC support:
supports Unified Addressing (UVA):
supports Managed Memory:
supports Compute Preemption:
upports Cooperative
upports MultiDevice
Device PCI Domain ID /
Compute Mode:
< Default (multiple can use ::cu e } with device simultaneously) >
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“deviceQueryDrv’

Command Prompt — O

CUDA Device Query (Runtime API) version (CUDART static linking)

Detected 1 CUDA Capable device(s)

11.4 / 11.2

Maximum Lay

Maximum Lay

Total amount of

Total amount of y
Total shared r ~ multiproc
Total number of regi availab

of threads per
f a thread block (
f a grid size
Maximum memory pitch:
Texture alignment: \
Concurrent copy and kernel execution: es with 6 copy engine(s)
Run time limit on kernels:
Integrated GPU sharing Host Memor
Support host p ocked memory mapping:
Alignment requirement for Surfaces:
Jevice has ECC support: Disabled
UDA Device Driv de (TCC or WDDM): WDDM (Windows Display Driver Model)
ice supports Unified Add ing (UVA): Yes
i supports Managed Me : Ye
e supports Compute

Ye
nel Launch: Ye
Supports MultiDevice op Kernel Launch: I
Device PCI Domain ID / Bus ID / location ID: @ /1 / @
Compute Mode:
efault (multiple host threads can use ::cudaSetDevice() with device simultaneously) >

deviceQuery, CUDA Driver = CUDART, CUDA Driver Version = 11.4, CUDA Runtime Version = 11.2, NumDevs = 1
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GRACIAS POR, SU
ATENCION

Francisco J. Hernandez-Lopez
fcoj23@cimat.mx

WebPage:

www.cimat.mx/~fcoj23
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