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Large ecosystem of scientific software ...
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Dependencies for specialised tools

EUN apt-get update -ggq \
&& apt-get install -y -g --no-install-recommends|apt-utils bzipl
ca-certificates curl wget locales unzip cmake g++ gcc git cmake

cmake-curses-gul make pigz zliblg-dev libboost-all-dev ' bash /src/install_scriptsfinstall itk.sh > log 88_itk
&% apt-get clean Y bash /src/install_scriptsfinstall boost.sh > log 81 boost

8& rm -rf Jvar/lib/apt/lists/* /tmp/* /var/tmp/* \ bash /src/install_scriptsfinstall braincharter.sh > log_ 82 braincharter
bash /src/install_scriptsfinstall afni_fsl.sh > log 93 _afni_fsl

&& sed -i -e "s/# en US.UTF-3 UTF-8/en US.UTF-8 UTF-8/"' /fetc/locale.gen
&& dpkg-reconfigure --frontend=noninteractive locales Y

&& update-locale LANG="en US.UTF-3" %

&& chmod 777 fopt && chmod a+s fopt
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Trying out new versions and keeping things consistent

Advantages of cortical surface reconstruction using submillimeter
7 T MEMPRAGE

Natalia Zaretskaya ® b’c’d’f", Bruce Fischl ¢!, Martin Reuter "%, Ville Renvall ",
Jonathan R. Polimeni &%’

Recon with native submillimeter resolution

See also HighFieldRecon

This page describes how to run the FreeSurfer recon-all for data with voxel sizes less than
1mm3 at native resolution. Several Freesurfer binaries have been fixed to enable this feature.
The pipeline is still under development, so please use with caution.

Required FreeSurfer version

dev version built after August 2015 or FreeSurfer §

Note on the voxel size

The method works well for voxel sizes 0.75 mma3. It should work with voxel between Tmm3
and 0.75mm3. Inputs with 0.5 mm3 voxels or below will have a brainmask failure (we are
working on itl), but if you fix the brainmask manually, the rest of recon-all should work well. We
haven't tested the stream for inputs with anisotropic voxels.

Freesurfer 6 release downloads and setup: @ here.

Important Note: When processing a group of subjects for your study, it is
essential to process all your subjects with the same version of FreeSumer,
on the same OS platform and vendor, and for safety even the same
version of the OS. While we continue to work to ensure that results match
across platforms, there are none-the-less system-level libranes that are
08 dependent. An exception to this rule is that you may view and edit files
across any platform or version, and run some post-processing tools
(outside the recon-all stream) if you check with us first (for instance you
may run the longitudinal processing with newer versions).
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GLIBC 2.5 vs 2.18

expf(1.540518522262573242187500000000)
=4 .6670098304748535156250

« glibc 2.5 vs 2.18 deliver different floating-point results

 leads to significant differences in long pipelines



Saskia & Steffen Bollmann | @neuro_desk | http://neurodesk.github.io/

... creating problems for researchers:

’ Most tools require Linux
\
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... creating problems for researchers:

‘ Most tools require Linux

‘ Tools are not available in standard package systems

EE) :~% sudo apt install freesurfer

[sudo] password for ugsbollm:

Reading package lists... Done

Building dependency tree

Reading state information... Done

Package freesurfer 1s not available, but i1s referred to by another pachkage.
This may mean that the package 1s missing, has been obsoleted, or

1s only avallable from another source

E: Package 'freesurfer' has no installation candidate
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... creating problems for researchers:

‘ Most tools require Linux

‘ Tools are not available in standard package systems
\

‘ Compiling from source often a nightmare

Then run ccmake .. and set CMAKE_INSTALL_PREFIX to be the desired directory as the above g¢make command is ignoring the setting.
make -] 4

This will fail configuring beast.

Edit /home/564/sb1053/minc-toolkit-v2/minc-toolkit-v2/BEas]/CMakelLists.txt

and commend out FIND_PACKAGE( NETCDF ) (in two places).

run make -j 4 again.

This will fail to compile fhome/564/sb1053/minc-toolkit-v2/minc-toolkit-v2/minctools/progs/mincdump/mincdump.h
Edit this file and replace enum with #define:
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... creating problems for researchers:

‘ Most tools require Linux

‘ Tools are not available in standard package systems
\

‘ Compiling from source often a nightmare
‘ Conflicting dependencies

freeview.bin: error while loading shared libraries:
Libpngl2.s0.8: cannot open shared object file: No
such file or directory
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... creating problems for researchers:

‘ Most tools require Linux

‘ Tools are not available in standard package systems
\

‘ Compiling from source often a nightmare

‘ Conflicting dependencies

[
‘ Reinstalling tools on different platforms takes time

14
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... creating problems for researchers:

‘ Most tools require Linux

‘ Tools are not available in standard package systems
\‘ Compiling from source often a nightmare

‘ Conflicting dependencies

‘/ Reinstalling tools on different platforms takes time

‘ Differing results between software versions
4
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The organic solution ...

Use this one when This has the *high- This one is for the This s the only one
o . study running since where we managed
you do the resolution’ version :
‘ : : : 1999 to get minc
normal’analysis installed

DO NOT TOUCH compiled

16



NeuroDesk Architecture
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What exists already and how can we combine efforts?

nhectar
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Design principles for NeuroDesk

Linux, Mac, Windows |kl

Scale to HPC  |llERIEULY

Interactive  Full Linux desktop interface
Lightweight * Tools are installed on demand

Re-use existing tech § NeuroDebian, conda, NeuroDocker




Neurodesk makes imaging analyses ...

-
v
| T
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Advanced users :
Advanced Users Researchers on Windows,

directly using ) |
Docker/Singularity on HPC/Linux Mac, Linux

Neurodesktop —

Neurocontainers — Lightweight Linux

Neurocommand —

Automated Container
building

Integrating our containers

on any Linux OS Desktop with everything

installed
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NeuroDesktop on Windows
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http://neurodesk.github.io/

25
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Start NeuroDesktop

26
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Using CATALINA TMPDIR: /usr/local/tomcat/temp

Using JRE_HOME: Jusr

Using CLASSPATH: /usr/local/tomcat/bin/bootstrap.jar: /usr/local/tomcat/bin/tomcat-juli.jar
Using CATALINA OPTS:

Tomcat started.

Use this link for direct Neurodesktop:
111 http://localhost:8080/#/ *username=useré&password=password !!!
Once connected to the session, your user info is:
Username: "user”
Password: "password”

guacd[657]: INFO: Guacamole proxy daemon (guacd) version 1.3.0 started
guacd[657]: DEBUG: Successfully bound socket to host 1
guacd[657]: INFO: Listening on host 127.8.8.1, port A

27
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Getting access to my data:

30
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Change path to dcm2niix
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Edit the runs and assign what they are
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First one is anatomy
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Second is reference scan — not needed

40
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Change to “func” Modality
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Hit Ok and Save
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Save bidsmap.yaml in the suggested location
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Exit BIDS editor
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Start the conversion to bids ©

bidscoiner 1_Fingertapping_Dicoms/ bids/

45
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Look at the output files created
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Look at data in ITKsnhap
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now we could use MRIqc
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or fMRIprep
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BUT. computer too slow

51



NeuroDesktop in the Cloud
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Cloud setup — connect to cloud instance with tunnel

ssh -L 8080:127.0.0.1:8080 opc@152.67.98.39

53
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Start Neurodesktop in the cloud

[opc@neurodesk ~]$ sudo docker run --shm-size=1gb -it --privileged --name neurodesktop -v ~/neurodesktop:/neurodesktop -e HOST_UID="$(id -u)" -e HOST_GID="$(id -g)" -p 80880:8088 vnmd/neur

odesktop:20218917

Unable to find image 'vnmd/neurodesktop:28218917' locally

Trying to pull repository docker.io/vnmd/neurodesktop ...

20218917: Pulling from docker.io/vnmd/neurodesktop

35807b77a593: Already exists

cd37049ed2e2: Pull complete

4f2c86384465: Pull complete

au8fd7885107: Pull complete

2f6bfd9717ed: Pull complete

a2l4dadydeds: Pull complete

76e88u4645Uc6: Pull complete

eall9baeab7f7: Pull complete

fa@7df76b394: Pull complete

d2dbf549b363: Pull complete

8e3b6f679cUB: Pull complete

7¥33d0Uc8695: Pull complete

f1f13f2d69685: Pull complete

13c01807ec1O: Pull complete

6d12a@ldfadl: Extracting [ >] 1.559kB/1.559kB

e3ceb6309db5: Download complete

fu6addl6b597: Download complete

4c9c971bfe6c: Download complete

80f27ec6015f: Download complete

Te34cfe2u418f: Download complete

1388325df2f9: Download complete

537491dc8667: Download complete

732a930002ee: Download complete

aa367060b2ele: Download complete

63ee34713a09: Download complete

3fb276372ccl: Download complete

82052eeb7161: Download complete Use this link for direct Neurodesktop:

df71ea59471d: Download complete

fb5f58efbca3: Download complete 11! http://localhost:8080/#/?username=user&password=password !!!

8568fu81e3aa2: Download complete 5 5 5

485955U4Fbol: Download complete Once connected to the session, your user info 1is:
Username: "user"

Password: "password"

guacd[656]: INFO: Guacamole proxy daemon (guacd) version 1.3.8 started
guacd[656]: DEBUG: Successfully bound socket to host 127.6.6.1, port 4822
guacd[656]: INFO: Listening on host 127.6.8.1, port 4822
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Connect to cloud storage
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https://cloudstor.aarnet.edu.au/plus/apps/files
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CloudStor storage mounted ©
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Start MRIQC in cloud

File Edit Tabs Help
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Open Firefox and inspect MRIQC outputs
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Neurocommand on CVL

https://desktop.cvl.org.au/strudel-web/#/system-selector

)
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Select a remote system

Remoie system

M3 and CVL@MASSIVE v

LOGIN
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fMRIPrep

« Automatically pre-process
fMRI data

 Reads in BIDS and outputs
BIDSderivative
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Outlook
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The organic solution ...

Use this one when This has the *high- This one is for the This s the only one
o . study running since where we managed
you do the resolution’ version :
‘ : : : 1999 to get minc
normal’analysis installed

DO NOT TOUCH compiled
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The neurodesk solution ...

Use this one when This has the *high- This one is for the This s the only one
o . study running since where we managed
you do the resolution’ version :
‘ : : : 1999 to get minc
normal’analysis installed

DO NOT TOUCH compiled
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... reproducibility anywhere at anytime

... on your lab ... on the university’s high ... on any cloud provider

-+ 0N your notebook workstation performance cluster — the sky is the limit
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Outlook - github.com/NeuroDesk

« Make start even easier
(currently requires command

lines -> develop GUI)

* Integrate GPUs for DL

applications

* Integrate more applications

69
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