Noen navn

GitHub
Docker
Docker Hub

Dockerfile
nvidia-docker v2
Anaconda
Numpy

PyTorch

Programvare-repo
Virtualisering i kontainere

Repo over kontainere

Lag en kontainer

GPU-stgtte fra Docker-kontainer
Python pakkebehandler

Raskt matrisebibliotek i Python
Dyp lzering i Python



Data

e DSC EPI:
100x11x128x128 [tzyx]

* FLAIR 3D 300x500x500 [zyx]



Verktgy: visualisering

* NordicelCE

* FSL (fsleyes)

* FreeSurfer (freeview)

e Spimagine: Python OpenGL volumrendrer
* ipyvolume: Python WebGL volumrendrer



Verktgy: visualisering av Numpy array

1. matplotlib, 2D
interaktiv med ipywidgets

2. ipyvolume : WebGL volumrendring, 3D, interaktiv
https://ipyvolume.readthedocs.io/en/latest

3. Spimagine : OpenGL volumrendring, 4D, GUI
https://github.com/maweigert/spimagine
| Docker: https://github.com/ivartz/spimagine-jupyter-docker
Til .gif med ffmpeg:
S ffmpeg -i output_%03d.png -filter:v "setpts=2.0*PTS" dynamic_show.gif



https://ipyvolume.readthedocs.io/en/latest
https://github.com/maweigert/spimagine
https://github.com/ivartz/spimagine-jupyter-docker

3. 3D konvolusjon av stgy med gausskule




3. 3D konvolusjon av hjerne med gausskule




3. 3D konvolusjon av hjerne med gausskule 2




Verktgy: dyp leering

* Anaconda: Python pakkebehandler + mange nyttige pakker (jupyter
lab/notebook, spyder)

e PyTorch: Dyp leering Python-rammeverk
e Spyder: Python IDE, kommer med Anaconda



Dataflyt: filbehandling i Python

* Innlasting av mappestruktur med os.walk():
* import os
 directoryTree = [tuple3 for tuple3 in os.walk(NIFTI_folder _name)]
* Tilsvarende Matlab dir(NIFTI_folder _name)

* Python-script kan kjgre andre programmer ved kommandoer:
from subprocess import call

e return_code = call(full_kommandostreng, shell=True)

 Tilsvarende bash (.sh) skript

* Lettere debugging enn bash-skript

Dyp laering-vennlig
Bash-skript kan ogsa kjgres med call()

* Mye strengebehandling i Python:

e filbane +/ + filnanvn

https://github.com/ivartz/epi corrections



https://github.com/ivartz/epi_corrections

Python-tips

* Bruk numpy array (CPU, RAM) eller torch tensor (PyTorch GPU,
grafikkminne) sa mye som mulig
* Ikke Python-lister: tregt
* import numpy as np
e array_cpu = np.array([1,2])
import torch
e array_gpu = torch.tensor([1,2], device=«cuda:0»)

 Numpy-triks for rask matrisebehandling (neste slide)
Mye tilsvarende kan ogsa gjgres med torch.tensor (GPU)



Numpy array-triks

1. ufunc * c.shape

» «Universal Functions» * (2,2)

* import numpy as np * d=c+np.array([1, 1])

 a=np.array([1, 2]) * d.shape

eb=a+2 * (2,2)

* array([3, 4]) 4. Slicing, masking, fancy indexing
2. Aggregeringer * b[0:1]

* np.sum(b) * array([3])

¢ 7 e (b>3)
3. Array broadcasting * array([False, True])

* b*(b > 3)

e c=np.ones((2,2))

array([0, 4])



3. Array broadcasting
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https://jakevdp.github.io/PythonDataScienceHandbook/02.05-
computation-on-arrays-broadcasting.html



https://jakevdp.github.io/PythonDataScienceHandbook/02.05-computation-on-arrays-broadcasting.html

Eksempler setup for grafikkakselerert DL pa
«vanlig» PC

1. Windows 10
Anaconda

2. Windows 7
Geforce 940M
Compute Capability 5
CUDA 9
Anaconda

3. Ubuntu 18.10 “Cosmic Cuttlefish”
Geforce RTX 2070
Compute Capability 7.5
CUDA 10
Docker + nvidia-docker2
Anaconda

nvidia-docker2 stgtter ikke Windows,

men Docker kan kjgre pa

Windows 10: https://docs.docker.com/docker-for-windows/install og
Windows 7: https://docs.docker.com/toolbox/overview
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https://docs.docker.com/docker-for-windows/install
https://docs.docker.com/toolbox/overview

Windows 10

1. Installer proprieteer Nvidia grafikkdriver

2. (valgfritt) Installer Windows Subsystem for Linux (WSL):
https://docs.microsoft.com/en-us/windows/wsl/install-win10
og Installer Ubuntu fra WSL. Gir apt-get pakkebehandler.
Linux-verktgy tilsvarende Cygwin i Windows 7

3. (valgfritt) Installer chocolatey pakkebehandler:
https://chocolatey.org/install
https://chocolatey.org/packages

4. Installer Anaconda 2019.03 64 bit: https://www.anaconda.com/distribution

5. Installer PyTorch og andre pakker fra Anaconda:
https://pytorch.org/get-started/locally

6. Start Anaconda Navigator
7. Apne JupyterLab og start eksperimenteringen
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https://docs.microsoft.com/en-us/windows/wsl/install-win10
https://chocolatey.org/install
https://chocolatey.org/packages
https://www.anaconda.com/distribution
https://pytorch.org/get-started/locally

Windows 7

Installer proprietaer Nvidia grafikkdriver
(valgfritt) Installer Cygwin (Linux-verktgy):

https://cygwin.com/install.html

(valgfritt) Installer chocolatey pakkebehandler:

https://chocolatey.org/install
https://chocolatey.org/packages

Installer Anaconda 2019.03 64 bit:
https://www.anaconda.com/distribution

Installer PyTorch andre pakker fra Anaconda:
https://pytorch.org/get-started/locally

Start Anaconda Navigator
Apne JupyterLab og start eksperimenteringen
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https://cygwin.com/install.html
https://chocolatey.org/install
https://chocolatey.org/packages
https://www.anaconda.com/distribution
https://pytorch.org/get-started/locally

Windows 7 tips: environmental variables

r© 5
Environment Vanables Lé]

* Windows + Pause

User variables for Ivar

* Advanced system settings e vake :

/yF'ath C:'ProgramData‘\CradeJavaljavapath;...

. . TEMP %ol ISERPROFILES R \AppDataiLocal\Temp
o E nvironmenta I Va Fia b I es ™P %% USERPROFILE%\AppData|ocalTemp

f. eks. Path variabel ——
eller JAVA_HOME spsem varaies

4 [m

Variable Value -
windir C:YWindows
windows_fradin... 3

windows_fracin... C:'\BVTBin\Tests\installpackage\csiloafie. ..

-

New.. || Edt.. || Delete |

[ oK ]I Cancel J




Windows 7 tips: patheditor

 Raskere mate a endre Path-variabelen i Windows

>choco install patheditor

> patheditor

i=| Path Editor

User

/" C:\ProgramData\Orade\Java\javapath

o Ci\Windows\system32

o Ci\Windows

o C:\Windows\System32\Whem

+ C:\Windows\System32\WindowsPowerShellly 1.0}

" C:\Program Files (x86)MVIDIA Corporation'PhysX \Common
/" Ci\¥ProaramData\chocolatey'hin

Il 1 3
[ E:}u'-\dd I l | Edit ] [?(Remove ] l ﬁUp ] l @Down I
System
« C:\Program Files\MVIDIA GPU Computing ToolkitiCUDAY 10.0Vbin -
+ C:\Program Files\MVIDIA GPU Computing Toolkit\CUDAY 10.0Vibnyvvp
" C:\Program Files (x86)\Commen Files\OradeJava'javapath
" C:\ProgramData\Orade\Java'\javapath
o Ci\Windows\system32
o C\Windows
o C\Windows\System32\Whem i
Il 1 3
[ eflAdd l ’ 2 Edit ] [';(Remoue ] l frup ] l I Down I
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4. Installer Anaconda 2019.03 64 bit

O Anaconda3 2019,03 (64-bit) Setup

O Anaconda3 2019.03 (64-bit) Setup

. w3

=

_) ANACONDA

Install for:

@ Just Me (recommended)

() All Users (requires admin privileges)

Select Installation Type

Please select the type of installation you would like to perform for
Anaconda3 2013.03 (64-bit).

Anaconda, Inc

| <Back | Next> | [ cancel |

Anaco

_) ANACONDA

Advanced Options

nda, Inc

Advanced Installation Options
Customize how Anaconda integrates with Windows

["] Add Anaconda to my PATH environment variable

Not recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

[V|Register Anaconda as my default Python 3.7

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.7 on the system,

[ < Back ][ Installj[ Cancel ]
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Anaconda tips: pakkesgk

» Spk etter en pakke og hvordan installere den pa https://anaconda.org
conda-forge / packages / tensorboardx 1. m

rhoard 1o pytorch

Installers

Infor This pOCKOGS comomt files In non-stondard v

conda install @
'

To mstoll this pockage with conda run one of the tollowsr g

conda Install -¢ conda-forge tensorboardx

conda install -c conda-forge/labael/gcc? tensorboardx
conda install -c¢ conda-forge/label/cf201901 tensorboardx

Description
Winte tensorboarg events from PyTorch (end Chamer, MXNet, NumPy, ..} 19


https://anaconda.org/

5. Installer PyTorch og andre pakker

* Windows --> Anaconda Prompt

>conda insta
>conda insta
>conda insta

> jupyter
> jupyter
> jupyter

d
d
d

nextension insta
pextension insta

pextension insta

pytorch torchvision cudatoolkit=9.0 -c pytorch
-c conda-forge ipyvolume
-c conda-forge nodejs

@jupyter-widgets/jupyterlab-manager
ipyvolume
jupyter-threejs

>conda install -c conda-forge tensorboardx
>conda install git



Ubuntu 18.10

1. Installer proprietaer Nvidia grafikkdriver

2. Installer Docker CE: https://docs.docker.com/install/linux/docker-
ce/ubuntu/

3. Installer nvidia-docker v2: https://github.com/nvidia/nvidia-
docker/wiki/Installation-(version-2.0)

4. Lag en Dockerfile basert pa https://github.com/jxcodetw/docker-jupyter-
pytorch

5. Bygg Dockerfile til bilde, kjgr bilde

6. Apne JupyterLab (http://localhost:8888) og Tensorboardx
(http://localhost:6006) (kjgrer fra kontaineren), start eksperimentering in

JupyterlLab
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https://docs.docker.com/install/linux/docker-ce/ubuntu/
https://github.com/nvidia/nvidia-docker/wiki/Installation-(version-2.0)
https://github.com/jxcodetw/docker-jupyter-pytorch
http://localhost:8888/
http://localhost:6006/

Linux-tips: sudo uten passord

e sudo: “super user do”. Kjgr kommando som administrator, som vanlig
bruker.

* Krever passord hver gang som standard
* For brukere som tilhgrer gruppen «sudo»

* | /etc/sudoers, endre linjen
%sudo ALL=(ALL:ALL) ALL
til
%sudo ALL=(ALL:ALL) NOPASSWD:ALL
ved

 sudo gedit /etc/sudoers eller sudo visudo
* Slipper a skrive inn passord for hver gang man skriver sudo



1. Installer proprietaer Nvidia grafikkdriver

S sudo add-apt-repository ppa:graphics-drivers/ppa Fa repo med oppdaterte drivere
S sudo apt update

S ubuntu-drivers devices Se hva som er tilgjengelig

== /sys/devices/pci0000:00/0000:00:01.0/0000:01:00.0 ==

modalias : pci:vO00010DEd00001F02sv00001458sd000037C2bc03sc00i00
vendor : NVIDIA Corporation

driver :nvidia-driver-418 - third-party free recommended

driver :nvidia-driver-415 - third-party free

driver :nvidia-driver-410 - third-party free

driver :xserver-xorg-video-nouveau - distro free builtin

S sudo ubuntu-drivers autoinstall Installer anbefalt driver

S nvidia-smi Verifiser at driver er installert

https://linuxconfig.org/how-to-install-the-nvidia-drivers-on-ubuntu-18-04-bionic-beaver-linux



https://linuxconfig.org/how-to-install-the-nvidia-drivers-on-ubuntu-18-04-bionic-beaver-linux

2. Installer Docker Community Edition (CE)

S sudo apt-get remove docker docker-engine docker.io containerd
runc (valgfritt) Avinstaller tidligere versjoner

S sudo apt update

S sudo apt-get install apt-transport-https ca-certificates curl gnupg-
agent software-properties-common Installer avhengigheter

S curl -fsSL https://download.docker.com/linux/ubuntu/gpg | sudo
apt-key add — N@dvendig GPG-ngkkel

S sudo add-apt-repository "deb [arch=amd64]
https://download.docker.com/linux/ubuntu S(Isb_release -cs)  Fa repo for docker
stable”

S sudo apt-get update

S sudo apt-get install docker-ce docker-ce-cli containerd.io Installer siste versjon av Docker CE og containerd
S sudo usermod -aG docker SUSER Legg SUSER til gruppen “docker” for a kjgre ikke-root
S docker run hello-world Verifiser at docker er installert. Logg ut og inn fg@rst.

https://docs.docker.com/install/linux/docker-ce/ubuntu



https://docs.docker.com/install/linux/docker-ce/ubuntu

3. Installer nvidia-docker v2

S docker volume Is -q -f driver=nvidia-docker | xargs -r -I{} -n1

docker ps -q -a -f volume={} | xargs -r docker rm —f (valgfritt) Fjern tidligere nvidia-docker volumer
S sudo apt-get purge nvidia-docker (valgfritt) Avinstaller tidligere versjoner
S curl -s -L https://nvidia.github.io/nvidia-docker/gpgkey | sudo  Ngdvendig GPG-ngkkel
apt-key add —
S distribution=$(. /etc/os-release;echo SIDSVERSION_ID) Variabel til bruk i neste kommando
S curl -s -L https://nvidia.github.io/nvidia-
docker/Sdistribution/nvidia-docker.list | sudo tee Fa nvidia-docker repo

/etc/apt/sources.list.d/nvidia-docker.list

S sudo apt-get update

S sudo apt-get install nvidia-docker2 Installer nvidia-docker2
S sudo pkill -SIGHUP dockerd Last inn dockerd-konfigurasjonen pa nytt
S docker run --runtime=nvidia --rm nvidia/cuda nvidia-smi Verifiser driver at er installert inni docker

https://github.com/nvidia/nvidia-docker/wiki/Installation-(version-2.0)



https://github.com/nvidia/nvidia-docker/wiki/Installation-(version-2.0)

4., 5., 0.

S T.B.D.



