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CONTAINERS FOR SCIENCE

« What are containers?
* Why are containers useful?
e How can we use containers?

e How can we build containers?

Tom Shaw & Steffen Bollmann
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POLL -WHAT ARE CONTAINERS?

a) A different name for a virtual
machine

b) Plastic boxes to store food In
and keep it separated

c) A collection of tools to keep
programs from interfering with
each other

Tom Shaw & Steffen Bollmann
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WHAT ARE CONTAINERS?

* isolate software from its surroundings

< container image includes: code, runtime,
system tools, system libraries, settings

* resource management provided by the
Linux kernel (namespaces and  cgroups )

* recipe = describes what should be in an
image

 image =stores everything we need to
run

e container = what we launch based on an
image

https://www.docker.com/what -container#/package _software

AAAAAAAAA
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DOCKER

« started the container hype by providing
easy to use packages for Linux, Windows,
Mac

« widely adopted and supported by cloud
providers, including orchestration of
many containers (Kubernetes)

* not easy to run graphical applications ®

e requires elevated privileges ®

B THE UNIVERSITY
aas’p OF QUEENSLAND
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SINGULARITY

e Built to run on HPCs

* simple to install
e untrusted users running untrusted containers

¢ same user inside image than outside

e built for data science
» GPU devices can be accessed in container
» graphical applications can run inside containers

e container format based on a single file

« simple file transfer and archive

https://www.hpcwire.com/2017/05/04/singul
arity -hpc -container -technology -moves -lab/

Tom Shaw & Steffen Bollmann
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VIRTUAL MACHINES VS CONTAINERS

ASHEHE » e.g. itksnap

Storage: 0.1 GB
Startup : 0.2 s

Storage: 10 GB
Startup : 15s

Libraries  e.0.QT4

RAM: 4GB RAM: 0.1 GB

CEIIESRORI « e.g. Ubuntu 16.04

Y EEGEE o e.g. Virtualbox
RO o e.g. Centos 6

SEIGNEIEY o e.g. Dell Precision ggg‘gg;;gg;g

AAAAAAAAA
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QUESTIONS?
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CONTAINERS FOR SCIENCE

 Why are containers useful?
« How can we use containers?

e How can we build containers?

Tom Shaw & Steffen Bollmann
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WHY ARE CONTAINERS USEFUL?

* glibc 2.5 vs 2.18 deliver different floating -point results

 leads to significant differences in long pipelines

Tom Shaw & Steffen Bollmann
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USE CASE - RE-RUNNING FREESURFER
ANALYSIS FROM 5 YEARS AGO

@ surfer.nmr.mgh.harvard.edu/pub/dist/freesurfer/

Name Last modified Size Description
&« C 0 & surfer.nmr.mgh.harvard.edu/fswiki/DownloadAndInstall
o Eaieat Duectory €« C Y & suf h.harvard.edu/pub/dist/freesurfer/5.3.0/
i surfer.nmr.mgh.narvard.eau,/pub/aist/ireesurter/s.5.0/
Foai (e LR 11-Dec-2018 15:48 - g ’
DownloadAndInstall £308.0/ 11-Dec-2018 17:20

0220 sireoonosoo - Index of /pub/dist/freesurfer/5.3.0

| FraeSurferiViki || ReceniChanges H FindPage || HelpContents || Downloadnndlnsmll| 3.03 11-Dec-2018 17:20 -
Immutable Page Discussion Info Attachments | Mere Actions A4 3.04 27-Jan-2009 16:35 - Name Last modified Size Descr'iptiun
3.0.5 21-Feb-2020 06:03 -
FreeSurfer Download and Install 400/ 21Feb-202006:05 - Bpoon Dircciory ]
4.0.1 27-Jan-2009 15:41 - ) - . )
You can read and compare the version 7 and 6 release notes @ here. 4.0.2/ 37 Tan2000 14-15 - @ Ereeview v53 Lon.dme 18-Jul-2013 10:38 41M
- Freeview v353_snowleopard.dm 18-Jul-2013 10:38 40M
Latest Version 7 Release (May 2020) 4.0.3 27-Jan-2009 14:05 - d — ¢
. B Sonmloads and ) 104 27-Jan-2009 1339 - @ freesurfer-Darwin-lion-stable-pub-v3 3 0-HCP dmg 11-Dec-2018 17:28 534G
tup: @ . - S - -
reesurler ¢ release downioads and selup. @ nere 405 27-Jan-2009 13:22 - @ freesurfer-Darwin-lion-stable-pub-v5.3.0.dmg 15-May-2013 00:02 3.4G
Previous Version 6 Release (Jan 2017) +10 21-Feb-202006:08 - By feecurfer-Darwin-lion-stable-pub-v5.3 0 targz 23-0ct-2013 16:11 3.4G

|
(]
<

21-Feb-2020 06:11 -
21-Feb-2020 06:13 -
21-Feb-2020 06:15 -

Freesurfer 6 release downloads and setup: @ here. @ freesurfer-Darwin-snowleopard-1686-stable-pub-v5 3 0-HCP dmg 11-Dec-2018 17:29 3.2G

@ freesurfer-Darwin-snowleopard-1686-stable-pub-v3.3 .0 dmg 14-May-2013 14:36 3.2G

|
L
<

Important Note: When processing a group of subjects for your study, it is essential to process all your subjects w
to ensure that results match across platforms, there are none-the-less system-level libraries that are OS depende.

N
Las
—

all stream) if you check with us first (for instance you may run the longitudinal processing with newer versions). 21-Feb-2020 06:17 - ﬁ freesurfer-Darwin-snowleopard-1686-stable-pub-v5 3.0 tar gz 23-0ct-2013 16:13 3.2G
Development Version: Daily builds of FreeSurfer can be downloaded from @ here. 450 21-Feb-2020 06:44 - ﬁ freesurfer-Linux-centosd-stable-pub-v5.3.0.tar gz 14-May-2013 13:22 3. 8G
Older Releases: Previous releases of FreeSurfer can be downloaded from @ here. - H-Dee-2018 1721 - ﬁ freesurfer-Linux-centosd_x86_64-stable-pub-v3 3 0 tar oz 14-May-2013 13:24 4 0G
Freeview: For instructions on how to update Freeview - FreeSurfer's mri viewing application - go to the following § ;;E deprecated/ lll-l_fl)zzjgii i;ij : ﬁ freesurfer-Linux-centos6_x86_64-stable-pub-v5.3 O.tar gz 14-May-2013 13:25 4.1G

S 30.HCR) 1 Feb2020 06-49 - ﬁ freesurfer-Virtualbox-linux-x86-stable-pub-v3.3-full vdi gz 15-Aug-2013 12:49 9.0G

License

= D
=1
(]
=

L
Las

26-Aug-2014 14:42 -
. tracula-addons’ 25-Aug-2014 05:20
11-Dec-2018 17:33 -

A license key must be obtained to make the FreeSurfer tools operational. Obtaining a license is free and comes in Apache/2.2.15 (CentOS) Server at surfernmr.mgh. harvard. edu Port 443

by the FrReesurrer_Home environment variable

[ )
Ls2 laJ
=] o

@ Follow this link to obtain a license key

EPG]G]U]G]EEQQQ@QQ@@QQQQQQ@QQQQU@

6.0.0-patch/ 05-Dec-2019 16:52 -

6.0.0/ 04-Sep-2018 18:08 -

6.0.1/ 11-Dec-2018 15:50 - 7 THE UNIVERSITY
7.0.0-beta/ 04-Tun-2020 0331 - Q2 OF QUEENSLAND
7.0.0/ 03-May-2020 20:14 - o LosTRary o

(£ Z.1-tracula-beta/ 06-Jun-2020 07:01 - Create change

i pAR 11-May-2020 20:30 - .
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USE CASES:
SCALABILITY

Example: Running  fMRIPrep
on your pilot data

Your pilot data turns into 100
participants.

OR you have to include a larger
dataset in your publication

Use the same software on
different platforms (your
notebook/PC, Linux
workstations, different clusters/
high performance computers)

Run the same pipeline with no
changes. Hooray!

https://i.guim.co.uk/img/media/

https://rcc.ug.edu.au/article/2017/10/new

-hpc -gld -research -

goodbye -euramoo -hello -awoonga

Tom Shaw & Steffen Bollmann
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USE CASES: RUNNING THINGS ON
DIFFERENT OS

- Example: Upgrade your
computer! Now what?

 Different OS?

e Run Linux software on Mac and
Windows

« Containers make your work
reproducible and robust to OS
changes.

AAAAAAAAA
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USE CASES: SHARING

« Example: Sharing a
reproducible
pipeline including
the software and the
data!

Tom Shaw & Steffen Bollmann
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BENEFITS

Longitudinal stability of software pipeline (e.g.,
upgrade of Ubuntu 16.04 breaks  fslview ->
libpngl2 gone)

Reproducible? Yes and no: version of container can
change. Is the container build reproducible?

Portable
Isolated —are not exposed to the host system

Ease of use (e.g., compiling ANTs on a HPC without
sudo access vs using compiled ANTs container)

Some software Is easier to use in containers (e.g.,
fmriprep , mrigc , BIDSApps / integration.)

% THE UNIVERSITY
yau’p OF QUEENSLAND
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CHALLENGES

 Hard to use -bind mounts/syntax of
commands

 Docker doesn’t run with HPCs

* Versioning of containers comes with no
guarantees —images may not exist
tomorrow, hubs disappear

* Licensing issues (Freesurfer/ FSL/ MATLAB)
« Black box —how was it made?

« Version of Singularity or Docker changes

% THE UNIVERSITY
yau’p OF QUEENSLAND
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QUESTIONS?
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CONTAINERS FOR SCIENCE

 How can we use containers?

Tom Shaw & Steffen Bollmann
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BRAIN IMAGING DATA STRUCTURE

[ 2dicomdir/ L my_dataset/

[ 31208200617178_22/ k3 participants.tsv
D)1208200617178_22_8973.dcm {Jsub-01/
[)1208200617178_22_8943.dcm L Janat/

1208200617178 _22_2973.dcm _ [ sub-01_Tlw.nii.gz

3 1208200617178_22_8923.dcm L func/

@ 1208200617178 _22 _4473.dcm J [®) sub-01_task-rest_bold.nii.gz

@ 1208200617178 _22_8783.dcm | 19) sub-01_task-rest_bold.json

Q1208200617178 22 7328.dcm L3 dwi/

@ 1208200617178_22_9264.dcm | 2 sub-01_dwi.ni.gz

2 1208200617178 _22_9967.dcm @) sub-01_dwijson

3 1208200617178_22_3894.dcm (3 sub-01_dwi.bval

3 1208200617178_22_3899.dcm 0 sub-01_dwi.bvec
£.1208200617178 _23/ [ Jsub-02/

£ 11208200617178 _24/ L3sub-03/

£ 31208200617178 _25/ [ Jsub-04/

B THE UNIVERSITY
aas’p OF QUEENSLAND
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BIDS APPS

e neuroimaging tools and
workflows in docker
containers

e e.g. FreeSurfer, SPM,
MRtrix3, AFNI, ANTS,
HCPPIipelines

) OF QUEINSLAND
https://github.com/BIDS  -Apps Attt
Create change
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CONTAINERS FOR SCIENCE

e How can we build containers?

o https://tinyurl.com/ohbm2020 -containers

Tom Shaw & Steffen Bollmann
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https://tinyurl.com/ohbm2020-containers

HELLO WORLD OF DOCKER

a 8
docker run hello-world L

AN
\ *

Unable to find image 'hello-world:latest’ locally
latest: Pulling from library/hello-world
Ped3bdcc26d7: Already exists

Digest: sha256:d58e752213a51785838f9%eed2b7a498ffalcb3aa7f946ddallaf39286c3db9a9

Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.

% THE UNIVERSITY
aas’p OF QUEENSLAND
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DOCKER CACHES IMAGES

‘ 7
* Does not download image again! ¢ - .

PS C:\Users\uqgsbollm> docker run hello-world

Hello from Docker!
This message shows that your installation appears to be working correctly.

% THE UNIVERSITY
aas’p OF QUEENSLAND
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SHOW DOWNLOADED IMAGES

e This can fill up your hard drive ...

PS C:\Users\ugsbollm> docker images
REPOSITORY TAG IMAGE ID CREATED

<none> 9fdba2ebbla4 19 hours ago
16.04 005d2078bdfa 7 weeks ago
fa7d5e79 ec37c9898625 4 months ago
hello-world latest bf756fblae65 5 months ago

in windows all docker images are stored in a single hyper-v virtual machine disk at:
C:\ProgramData\DockerDesktop\vm-data\DockerDesktop.vhdx

Tom Shaw & Steffen Bollmann
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CLEAN UP DOCKER IMAGES

PS C:\Users\ugsbollm> docker rmi hello-world

Untagged: hello-world:latest
Untagged: hello-world@sha256:d58e752213a51785838f9%eed2b7a498ffalcb3aa7f946ddallaf39286c3db9a9

Deleted: sha256:bf756fblae65adf866bd8c456593cd24beb6aPaf6ldedf42b26a993176745F6b

docker images
TAG IMAGE ID CREATED

<none> 9fdba2ebbla4d 19 hours ago
16.04 005d2078bdfa 7 weeks ago
fa7d5e79 ec37c9898625 4 months ago

% THE UNIVERSITY
yau’p OF QUEENSLAND
(o]
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FMRIPREP EXAMPLE
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FMRIPREP EXAMPLE

PS C:\repos\TrainTrack containers 2020\1 use_docker> docker run
>> $HOME /data/BrainHackOHBM2020@: /data:ro °
>> $HOME/data/derivatives:/out °

>> $HOME /data/work: /work °
>> poldracklab/fmriprep:latest /data /out/fmriprep-latest
>> participant /work

% THE UNIVERSITY
s OF QUEENSLAND
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FMRIPREP EXAMPLE

bids-validator@l.4.0

1: [WARN] You should define 'SliceTiming® for this file. If you don't provide this information slic
e time correction will not be possible. (code: 13 - SLICE_TIMING_NOT_DEFINED)
./sub-01/func/sub-01_task-functionallocalizer_run-01_bold.nii.gz
./sub-01/func/sub-01 task-view_run-01 bold.nii.gz
./sub-01/func/sub-0@1_task-view_run-02_bold.nii.gz
./sub-02/func/sub-02_task-functionallocalizer _run-01_bold.nii.gz
./sub-02/func/sub-02_task-view_run-01 bold.nii.gz
./sub-082/func/sub-02_task-view_run-02_bold.nii.gz
./sub-@3/func/sub-@3_task-functionallocalizer_run-01_bold.nii.gz
./sub-03/func/sub-03_task-view_run-01 _bold.nii.gz
./sub-03/func/sub-03_task-view_run-02_bold.nii.gz
./sub-04/func/sub-04_task-functionallocalizer_run-01_bold.nii.gz
and 23 more files having this issue (Use --verbose to them all).

53 Files, 2.77GB Functional localizer
11 - Subjects Passive Viewing
1 - Session

200616-00:20:28,20 nipype.workflow IMPORTANT:

Running fMRIPREP version 20.1.1:

* BlDS> dataset path: /data. THE UNIVERSITY
Participant list: ['@l', 'e2', '@3', 'e4’, 'es', '@6', '@7', '@8', 'e9', 'le', . W2 O, QEENSLAND
Run identifier: 20200616-002015 dd@a3499-2db2-466a-a999-b3b075e206ae.
Output spaces: MNI152NLin2@@9cAsym:res-native.

Pre-run FreeSurfer's SUBJECTS DIR: /out/fmriprep-latest/freesurfe:. Slide 29
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PULL FMRIPREP TO HPC

« lwanttorun fMRIPrep onthe HPC to impress my boss
 Docker doesn’'trun —need Singularity
e Push to docker hub and pull on HPC (so you can run the software without root access)

e Or pull an image from docker/singularity hub

ugtshawgawoongal : /98days/ugtshaw/TrainTrack containers 2028 i ilaoes

uqt5ham§awonnga1:IQBday5fuqt5hawarainTrack_cnntainer5_zazai singularity build ./images/fmriprep-latest.simg dncker:ffpoldracklabffmriprep:late5tI
INFO: Starting build...
Getting image source signatures
Copying blob BaBla72a686C done
Copying blob cc8%9a5544da done
Copying blob 19197c558755 done
Copying blob 716d454e56b6 done
Copying blob b5bf898e214a done
Copying blob 42da@942ccBe [=sssss===p-----mmmmmmmmmmme oo ] 38.8MiB / 147.8MiB
- OUTPUT  TERMINAL  DEBUG CONSOLE

2020/06/16 12:46:12 info unpack layer: sha256:abb9c2f8b7cal8s4bt38a928d66dboc8deteaBldvc3284+dB1b4bbbB734et4T6

2628/86/16 12:45:12 info unpack layer: sha?56:befef3d2lelcacaB®blidf2el171del1934ffBaal5cb3dds876a2cbhs287a7elede

20268/06/16 12:46:29 info unpack layer: sha256:82f9e6349e6096228ceabalcaadbd1736b43tecc29a5111d60badaeSar/8856790

28268/86/16 12:46:38 info unpack layer: sha256:T4bE8dle28Bdccsbf3fcsbsdbeacc2odbb8ccad25T1c5438d31c7 791 CB0aeb67

20268/06/16 12:47:87 info unpack layer: sha256:2baf8abf2b82dbcdbabff3lefbced7at8d4ed3+328111at8dab93263268e68acTs

2028/86/16 12:47:87 info unpack layer: sha256:37d4dbcbd72aba28c0e6a78602T0c06082573bd227aact240add0854et48831713 EI;EQ Iéggl;g;g
2026/86/16 12:47:18 info unpack layer: sha256:8da53foboadee?574e81409a1d87cabBT528babe5bblc87638653536d113cb357 | Lusrraria

LA _ = : : Create change
INFO: Build complete: ./ 1maEEE;’ fmriprep-latest. 51mﬂ
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A SIMPLE DOCKER CONTAINER

~ OPEN EDITORS
X @ Dockerfile 2_build_itksnap_docker
 TRAINTRACK_CONTAINERS_ 2020
» Wwvscode
~ 1_use_docker
# pull_and_run_docker.md
B pull_and_run_singulanty on_HPC.sh
~ 2_build_itksnap_docker
" dockerignore
B8 build dockerbat
r# Dockerfile

& UserPreferences.xml

~ 3 build neurcdocker

B build neurcdocker.sh
itksnap.simg

¥ show_transparent_Singularity.md
Singularty.itksnap

> test

€ .gitignore

(© README.md

2_build itksnap docker » & Dockerfile » ..
P—

1 FROM ubuntu:16.84

2

3 LABEL maintainer="Thom Shaw"

4 LABEL org.label-schema.maintainer="Thom Shaw"
)

6 ENV PATH="/opt/itksnap/bin/:${PATH}"
7 | ENvV LD _LIBRARY PATH=/opt/itksnap/lib/:${LD_LIBRARY_ PATH}
a8

9 RUN apt-get update -y \
16 | && apt-get install -y \
11 | wget \
12 libglul Y\

13 libcurld-openssl-dev \

14 | libsmé \

15 libxt6 \

16 libfreetyped \

17 libxrenderl \

18 libfontconfigl \

19 libglib2.8-8 \

2@ | libgta-dev \

21 libgtk2.@-dev \

22 hY

23

Tom Shaw & Steffen Bollmann
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&& wget -0 itksnap.tar.gz ‘https://sourceforge.net/projects/itk-snap/files/it
2 OF QUEENSLAND
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A SIMPLE DOCKER CONTAINER

PS C:\repos\TrainTrack_containers_2020\2_build_itksnap_docker> docker build
Sending build context to Docker daemon 5.632kB
Step 1/9 : FROM ubuntu:16.04
---> 005d2078bdfa
Step 2/9 : LABEL maintainer="Thom Shaw"
---> Using cache
---> ¢3f25d7ddfdd
Step 3/9 : LABEL org.label-schema.maintainer="Thom Shaw"
---> Using cache
---> 159ed9b7f638
Step 4/9 : ENV PATH="/opt/itksnap/bin/:${PATH}"
---> Using cache
---> 1ldael@a5do39
Step 5/9 : ENV LD_LIBRARY_PATH=/opt/itksnap/lib/:${LD_LIBRARY_PATH}
---> Using cache
---> 82af4c8fael3
Step 6/9 : RUN apt-get update -y && apt-get install -y wget libglul libcurl4-openssl-dev libsm6 libxt6 libf
reetype6 libxrenderl libfontconfigl 1ibglib2.0-@ libqt4-dev libgtk2.0-dev && wget -0 itksnap.tar.gz 'https:
//sourceforge.net/projects/itk-snap/files/itk-snap/Nightly/itksnap-nightly-master-Linux-gcc64-qtd.tar.gz/do
wnload' && tar -zxf itksnap.tar.gz -C /opt/ & & mv /opt/itksnap-*/ /opt/itksnap/ && rm itksnap.tar.gz && use
radd -m -s /bin/bash itksnap
---> Using cache
---> 99cl17fadlels8
Step 7/9 : USER itksnap
---> Using cache
---> bcc94c35bd2b
Step 8/9 : COPY --chown=itksnap:itksnap UserPreferences.xml /home/itksnap/.itksnap.org/ITK-SNAP/
---> Using cache
---> aa87bda36826 THE UNIVERSITY
Step 9/9 : CMD ["itksnap"] (\)fsgﬁliijSLAND
---> Using cache '
---> 440f73alee8d
Successfully built 448f73alee8d Slide 33
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RUN THE CONTAINER
INTERACTIVELY

* Running
graphical
applications
reguires some
wizardry

 We will keep
things simple
here by going
Into the

container PS C:\Users\thoma> docker run thomshaw92/itksnap bash
itksnapfge2406848aeced: /$ export DISPLAY=192.168.1.108:1.8@
itksnap@e240848aeced: /$ itksnap

Return code : @
itksnap@e240848aeced:/$

Tom Shaw & Steffen Bollmann Slide 34



RUN THE CONTAINER
INTERACTIVELY

* Running

graphical

applications

reguires some

wizardry
+ We will keep O 5

things simple

here by going

Into the

container PS C:\Users\thoma> docker run thomshaw92/itksnap bash
itksnapfge2406848aeced: /$ export DISPLAY=192.168.1.108:1.8@
itksnap@e240848aeced: /$ itksnap

Return code : @
itksnap@e240848aeced:/$
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FreeSurfer

NEURODOCKER

FSL
 Neurodocker generates
docker+singularity recipes for
Miniconda
almost all the tools we need ©
software argument description
AFNI version® Either 17.2.02 or latest.
install_r If true, install R and AFNI R packages. False by default.
MRtrix3
install_python2 If true, install Python 2.
install_python3 If true, install Python 3.
NeuroDebian
ANTs version™ 2.2.0,2.1.0, 203, 0r 200
use_binaries If true (default), use pre-compiled binaries. If false, build from source.
i+ hash Git hash to checkout to before building from source (only used if use_binaries is
o false). PETPVC
Convert3D version™ “1.0.0" or "nightly". SPM
dcm2niix version® “latest”, "master”, git commit hash, or git tag.

version*

license_path

version*
eddy_5011

eddy_5011_cuda

use_binaries

use_installer
version*
env_name*
yaml_file
conda_install
pip_install
conda_opts
pip_opts

activate
miniconda_versian

use_binaries

git_hash

os_codename®

download_server®

pkgs
full
version*

version*

matlab_version*

https//github.com/repronim/neurodocker

Any version for which binaries are provided.

Relative path to license file. If provided, this file will be copied into the Docker

image. Must be within the build context.

If true, install a version of FreeSurfer minimized for recon-all. See

freesurfer/freesurfer#70. False by default.
Any version for which binaries are provided.
If true, use pre-release version of FSL eddy v5.0.11

6.5,7.0,7.5, 8.0; enly valid if using eddy pre-release

If true (default), use pre-compiled binaries. Building from source is not available

now but might be added in the future.

If true, use FSL's Python installer. Only valid on CentOS images.

1.8.15
Name of this conda environment.

Environment specification file. Can be path on host or URL

Packages to install with conda. e.g., conda_install="python=3.6 numpy traits”

Packages to install with pip.

Command-line options to pass to conda create . €.g., conda_opts="-c vida-nyu"

Command-line options to pass to pip install.

If true (default), activate this environment in container entrypoint.

Version of Miniconda. Latest by default.

If true (default), use pre-compiled binaries. If false, build from source.

Git hash to checkout to before building from source (only used if use_binaries is

false).

Codename of the operating system (e.g., stretch, zesty).

Server to download NeureDebian packages from. Choose the one closest to you.

See neurodocker generate --help for the full list of servers.

Packages to download from NeuroDebian.

If true (default), use non-free sources. If false, use libre sources.

1.2.0-b, 1.2.0-3, 1.1.0, 1.0.0

12 (earlier versions will be supported in the future).

R2017a (other MCR versions will be supported once earlier SPM versions are

supported).
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NEURODOCKER RECIPE

e Let's make it easier

neurodocker generate singularity '

--base ubuntu:16.84

--pkg-manager apt \

--itksnap version=3.8.@ \

--env DEPLOY PATH=/opt/itksnap-3.5.8@/bin/ \
--entrypoint fopt/itksnap-3.5.8/bin/itksnap \
--user=neuro \

» Singularity.itksnap gg%gggﬁg;;

AUSTRALIA
[ 0—0- o

Create change
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SINGULARITY BUILD

Build singularity container locally

Or if you don't have root access:
https://cloud.sylabs.io/builder

Build online

uqt5ham@awoangai:...funthawarainTrack_container5_ZBEBFB_build_neuradocker>I5ingularity remcte login I
Runl INFO: Authenticating with default remote.
Generate an API Key at https://cloud.sylabs.iofauth/tokens, and paste here:
APT Key:
INFO: APT Key Verified!
uqt5ham@awuangai:...fuqt5hawarainTrack_cnntainer5_EBEBIE_build_neurndncker>lEingularity build --remote ${imageName} ${buildDate}.sif .fSingularity.itk5napI
Copying blob sha256:ef2ed?55c0B8atclE863a616a5ba743be70CB80C16087328TB5501532 T
Copying blob sha256:bofd7cblf3f430.+882781b0elfebc13bB40e28147e8C82084b4A502da7 2178
Copying blob sha256:ee6S8f2d57al28744ctdc5b52646ad8bara5at113d9d7efed2bb2 c86d3sTdlde
Copying blob sha256:53e3366ecd35506bed2563Cc882bad7ec2tdfobe2blB27e32432835809CH67Cle
Copying config sha256:9387a5fd6BEd7a23de506446bebtccBb8c13eed5T48b721086857ebeedS0dcce
Writing manifest to image destination

CEmma e e enacbnmne
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TRANSPARENT SINGULARITY

Do | always have to type
singularity exec itksnap_3.8.0 20200505.sif  itksnap

to run itksnap ?

No —we can automatically build wrapper scripts and make our life
easier ©

https://github.com/CAIsr/transparent-singularity

Tom Shaw & Steffen Bollmann
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TRANSPARENT SINGULARITY

git clone https://github.com/CAlsr/transparent-singularity.git atni 20.1.06

cd atni 20.1.06/

JJrun_transparent singularity.sh aftni 20.1.06 20200522.s1f

hecking for singularity ...
deploying in /gpfsl/scratch/30days/ugsbollm/test/ohbm-container-talk/afni 20.1.06
hecking if container needs to be downloaded

pulling image now ... this will take some time!
aking container executable

hecking which executables exist inside container

reate singularity executable for each regular executable in commands.txt

reating activate script that runs deactivate Tirst in case it is already there
deactivate script

reate module files one directory up




TRANSPARENT SINGULARITY

This created a wrapper for every executable inside the container ©

(base) ugsbollm@awoongal:.../test/ohbm-container-talk/afni 20.1.06> cat suma
! fusr/bin/env bash

export PWD="pwd -P°
ingularity exec --pwd $PWD /gpfsl/scratch/30days/ugsbollm/test/ohbm-container-talk/afni 20.1.06/afni 20.1.06 20200522.s5if suma %@

And it made these wrapper scripts known to the HPC module system ©

(base) uqgsbollm@awoongal:.../test/ohbm-container-talk/afni 20.1.06> module avail

atni/20.1.02 atfni/20.1.06 (D) ants/2.3.0 ants/2.3.1 (D) freesurfer/6.0.1

% THE UNIVERSITY
yau’p OF QUEENSLAND
(o] )
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TRANSPARENT SINGULARITY

 Now we can just use all tools inside the container (and combine
tools from different containers)

odule load aftni/20.1.06

Tom Shaw & Steffen Bollmann
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Thank you
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