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Numerical
Analysis Tools

GPU acceleration for

Accelerated
Solutions

GPUs are accelerating
many applications across
numerous industries.

applications with high
arithmetic density.

Learn more > Learn more >

Performance
Analysis Tools

Find the best solutions for
analyzing your

popular programming application's performance

languages. profile.
Learn more >

Language and
APls

GPU acceleration can be
accessed from most

Learn more >

Accelerated Web
Services

Micro services with visual
and intelligent capabilities
using deep learning.
Learn more >

Key Technologies
Learn more about parallel
computing technologies
and architectures.

Learn more >

GPU-Accelerated
Libraries

Application accelerating
can be as easy as calling a
library function.

Learn more >

Debugging
Solutions

Powerful tools can help
debug complex parallel
applications in intuitive
ways.

Learn more >

Cluster
Management
Managing your cluster
and job scheduling can be
simple and intuitive.
Learn more >

COMPUTEWORKS

NVIDIA GPU FAMILIES

LANGUAGE
" LIBRARIES DIRECTIVES DEEP LEARNING - INTEGRATIONS
cuBLAS cuSPARSE cuDNN -
cuRAND NPP PGI TensorRT c - pgthon
cuSOLVER  NCCL OpenACC NVIDIA Digits
cuFFT nvGRAPH Lo s DeepStream SDK C++ Fortran
QUADRO TESLA GEFORCE
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CPU Xeon

Memory 32~64GB

Disk >1TB Z#FSATA 3 (RAID 0/1/5/10)
GPU Compute Capability > 3.5

Tesla K40/K60/K80 Tesla M40/M60 Tesla P4/P40 Tesla V100 Geforce 1060/1070/1080/1080TI Geforce
TITAN/TITAN V

FE R 2000w  JTREEIR

Ezse=dm >2 Mg >100Mb



Tesla Data Center Products

GPU

Tesla V100

Tesla P100

Tesla P40

Tesla P4

Tesla M60

Tesla M40

Tesla K80

Tesla K40

Tesla K20

Tesla K10

Compute Capability
7.0
6.0
6.1
6.1
5.2
5.2
3.7
3.5
3.5

3.0

GPU

NVIDIA TITAN V
NVIDIA TITAN Xp
NVIDIA TITAN X
GeForce GTX 1080 Ti
GeForce GTX 1080
GeForce GTX 1070
GeForce GTX 1060
GeForce GTX 1050
GeForce GTX TITAN X
GeForce GTX TITAN Z
GeForce GTX TITAN Black

GeForce GTX TITAN

GeForce Desktop Products

Compute Capability
7.0
6.1
6.1
6.1
6.1
6.1
6.1
6.1
5.2
3.5
3.5

3.9
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Ubuntu 16.04 or 18.04 Centos Redhat
>=384.81

>9.0

TensorRT 4.0

cuDNN  7.04 7.05 7.12
cuBLAS

DeepStream 2.0

CAFFE

TensorFlow 1.7 1.8 1.9
PyTorch

MxNet

DIGITS
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TensorRT DeepStream SDK

Cognitive ‘
Chamer Tnnlklt

MATLAB

PYTORCH 1’

TensorFlow

NVIDIA DEEP LEARNING SDK and CUDA




System Ubuntu 16.04 Lts
CUDA 9.0

CuDNN 7.1.2

TensorFlow 1.8

Caffe 0.15.14
TensorRT 4.0 GA

DIGITS 6.1.1




CUDARY T H#H T

Latest Release
CUDA Toolkit 9.2 (March 2018)

Archived Releases

NVIDIA ACCELERATED COMPUTING  Downloads  Training  Ecosystem  Forums - CUDA Toolkit 9.1 (Dec 2017)
CUDA Toolkit 9.0 (Sept 2017)
CUDA Toolkit 8.0 GA2 (Feb 2017)
CUDA Toolkit 8.0 GA1 (Sept 2016)
CUDA Toolkit 7.5 (Sept 2015)

b CUDA Toolkit 7.0 (March 2015)

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

Select Target Platform €@

Operating System = CUDA Toolkit c: (August 2014)
CUDA Toolkit 6.0 (April 2014)

CUDA Toolkit 5.5 (July 2013)
CUDA Toolkit 5.0 (Oct 2012)

CUDA Toolkit 4.2 [April 2012)

CUDA Toolkit 4.1 (Jan 2012)

Installing the CUDA Toolkit Introduction to CUDA Getting Started with CUDA Discover CUDA 9 Capabilities C U D;l _C 0 H(‘t _'._ [: [M ay 2 U ’I '| ]

Get Started

(= | CUDA Toolkit 3.2 (Nov 2010)
CUDA Toolkit 3.1 (June 2010)
CUDA Toolkit 3.0 (March 2010)
OpenCL 1.0 Release (Sept 2009)
CUDA Toolkit 2.3 (June 2009)
CUDA Toolkit 2.2 (May 2009)
CUDA Toolkit 2.1 (Jan 2009)
CUDA Toolkit 2.0 (Aug 2008)
CUDA Toolkit 1.1 (Dec 2007)
CUDA Toolkit 1.0 (June 2007)




CUDARY T H#H T

1.CUDA

EBEM T icuda, AAERNEcudad 0ffiAidebZs B TR, ARRZTEFRFHINCUDA .

Dl ~$ sudo vim ~/.bashrc

~$ mkdir Downloads rEERE— TR lcudafy LR

~$ cd Downloads export PATH=/usr/local/cuda-9.0/bin${PATH:+:${PATH}}
~$ wget export LD_LIBRARY_PATH=/usr/local/cuda-9.0/lib64\

http://developer.download.nvidia.com/compute/cuda/rep ${LD_LIBRARY_PATH:+:${LD_LIBRARY_PATH}}
0s/ubuntul604/x86 64/cuda-repo-ubuntul604 9.0.176-
1 amd64.deb

~$ sudo dpkg -i cuda-repo-ubuntul604 9.0.176-
1_amdo64.deb

~$ sudo apt-key adv --fetch-keys
http://developer.download.nvidia.com/compute/cuda/rep
os/ubuntul604/x86 64/7fa2af80.pub

~$ sudo apt-get update

~$ sudo apt-get install cuda



http://developer.download.nvidia.com/compute/cuda/repos/ubuntu1604/x86_64/cuda-repo-ubuntu1604_9.0.176-1_amd64.deb
http://developer.download.nvidia.com/compute/cuda/repos/ubuntu1604/x86_64/7fa2af80.pub

CuDNNBY T FNL=E

cuDNN Download

NVIDIA cuDNN is a GPU-accelerated Library of primitives for deep neural networks.
P = .
2 ' Q X\_{ CU d n n . 1 Agree To the Terms of the cuDNN Software License Agreement
~ > E .
_F ?'Fl& C u d n n (ZIK ?\ zJELXE u b u n t u 1 6 . 04 + C u d a 9 . O ) . Note: Please refer to the Installation Guide for release prerequisites, including supported GPU architectures and compute capabilities, before downloading.

—F?_Fl:‘zi‘mi_”: httpS//d evel Oper nV| d | a . CO m/rd p/Cu d n n - dovvn | For more information, refer to the cuDNN Developer Guide, Installation Guide and Release Notes on the Deep Learning SDK Documentation web page.

R
$ sudo dpkg -i libcudnyf7_7.1.3.16-1%28cuda9.0_amd64.deb
$ sudo dpkg -i libcudfin7-dev_7.1.3.16 #1%2Bcuda9.0_amd64.deb

$ sudo dpkg -i libcudnN-doc_7.1.3.18-1+cuda9.0_amd64.deb

y

REEITNH—TLRNER
$ cp -r /usr/src/cudnn_samples v7/ $HO
$ cd ~/cudnn_samples_v7/mnistCUDNN
$ make

$ ./mnistCUDNN
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TensorRTRY FHEFIRLE

3.TensorRTHY T & 5 % 4L
Bk, BT THTensorRT

https://developer.nvidia.com/nvidia-tensorrt-download

$ sudo dpkg -i nv-tensorrt-repo-ubuntul604-cuda9.0-rc-
trt4.0.0.3-20180329_1-1 _amd64.deb

$ sudo apt-get update

$ sudo apt-get install tensorrt

R R Zpython 2.7

$ sudo apt-get install python-libnvinfer-doc swig
ARZE3.5

sudo apt-get install python3-libnvinfer-doc

XAEFERE T, FAINK—T
$ cp -r /usr/src/tensorrt/ ~/

$ cd ~/tensorrt/samples

$ make

$cd../bin

$ ./sample_int8 mnist


https://developer.nvidia.com/nvidia-tensorrt-download

TensorFlowBY FHEFIZE

$ wget https://developer.download.nvidia.com/compute/machine-
learning/repos/ubuntul404/x86_64/nvinfer-runtime-trt-repo-ubuntul604-4.0.1-ga-cuda9.0_1.0-
1_amd64.deb

$ sudo dpkg -i nvinfer-runtime-trt-repo-ubuntul604-4.0.1-ga-cuda9.0_1.0-1_amd64.deb

$ sudo apt-get update

$ sudo apt-get install -y --allow-downgrades libnvinfer

$ pip install tensorflow # Python 2.7; CPU support (no GPU support]
$ pip3 install tensorflow # Python 3.n; CPU support (no GPU support]
$ pip install tensorflow-gpu # Python 2.7; GPU support

$ pip3 install tensorflow-gpu # Python 3.n; GPU support



CaffeBY FHEFIRI=

TREZHRHE:

sudo apt-get install --no-install-recommends build-essential cmake git gfortran libatlas-
base-dev libboost-filesystem-dev libboost-python-dev libboost-system-dev libboost-
thread-dev libgflags-dev libgoogle-glog-dev libhdf5-serial-dev libleveldb-dev libimdb-dev
libopencv-dev libsnappy-dev python-all-dev python-dev python-h5py python-matplotlib

python-numpy python-opencv python-pil python-pip python-pydot python-scipy python-
skimage python-sklearn

TEHLRKECAFFE

export CAFFE_ROOT=~/caffe

git clone https://github.com/NVIDIA/caffe.git $CAFFE_ROOT -b ‘caffe-0.15'
sudo pip install -r $CAFFE_ROOQOT/python/requirements.txt

cd $CAFFE_ROOT

mkdir build

cd build

cmake ..

make -j"$(nproc)”

make install



NVIDIA DIGITS

Interactive Deep Learning GPU Training System

e ]
Key Features:

{5 FiCaffe, TorchFTensorFlowikit, IEFIOJRILRERR =
ZmMzg, FAEUTMATEGDE, oI mEen
*MDIGITSHR B 5 N E TSI SRR E), Z0AlexNet,
GoogleNet, LeNetFIUNET

FEBESPMFEIR, NRSREGE
RE, BEMNEEMEMEZINGITIE, FFLATDATAETRNE oo mae dosicionon
{5 FADIGITSIE M S AL E BIE N FIRIR " —
‘BFEZNGPUY RIIZKES
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Schedule, monitor, and manage neural

network training jobs

https://github.com/NVIDIA/DIGITS/blob/master/docs/Build
Digits.md

Download pre-trained models such as

AlexNet, GooglLeNet and others from the

DIGITS Model Store




TENSORRT: WORK FLOW

Layer & Tensor Fusion

Precision Calibration / L \ Kernel Auto-Tuning
— N
00 84 | Ml )

TensorRT Optimizer
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Trained Neural Hom =i Optimized

Network | S\ Inference

Dynamic Tensor Multi-Stream Engine
Memory Execution

https://developer.nvidia-china.com/forum.php?mod=viewthread&tid=8767&extra=page%3D1
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