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What's container?

Container

A platform to package and run an application with all of its dependencies
Virtual machine vs Container

Virtual operating system vs Linux kernel

Advantages

Lightweight, efficient, open-source, consistent

(a) VM (b) container



Docker vs Singularity

Usage
Portability
Performance

Disadvantages
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Docker
Developers
Docker Hub
Faster than VM

Security issue

Singularity

Scientific users

Single image file

A bit faster than Docker

Slower development



Install Docker

Mac / Windows

Docker.app

b

Applications

Linux

Install the linux-image-extra kernel package:
>> sudo apt-get update -y && sudo apt-get
install -y linux-image-extra-$(uname -r)
1. Install Docker:
>> sudo apt-get install docker-engine -y
2. Start Docker:
>> sudo service docker start
3. Verify Docker:

>> sudo docker run hello-world

https://docs.docker.com/v17.09/engine/installation/



https://docs.docker.com/v17.09/engine/installation/

Install Singularity

Install system dependencies
Install Go
Download Singularity from a release

Compile the Singularity source code

>> singularity run docker://godlovedc/lolcow = e
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https://sylabs.io/quides/3.4/user-quide/quick start.html#quick-installation-steps



https://sylabs.io/guides/3.4/user-guide/quick_start.html#quick-installation-steps

How to pull C-PAC?

Pull C-PAC image from Docker hub
>> docker pull fcpindi/c-pac:latest

1 Build C-PAC Docker image, convert docker
image to singularity image

2 Pull C-PAC image from Singularity Hub

>> singularity pull --name C-PAC.sif
shub://FCP-INDI/C-PAC

https://singularity-hub.org/collections/3308



https://singularity-hub.org/collections/3308/usage

How to run C-PAC?

>> docker run <dir mapping> <container image>

docker run -i --rm \
-v /Users/You/local bids data:/bids dataset \

/Users/You/some_folder:/outputs \
-v /tmp:/scratch \
fcpindi/c-pac:latest /bids dataset /outputs participant

>> singularity run <dir mapping> <container image>

singularity run \
-B /Users/You/local bids data:/bids_dataset \

-B /Users/You/some_ folder:/outputs \
-B /tmp:/scratch \
FCP-INDI-C-PAC-master-latest.simg /bids dataset /outputs participant




How to Config? Pipeline Config

CHILD MIND
INSTITUTE

A | Pipelines ® About C-PAC

1 C-PAC Pipeline Editor

The Configurable Pipeline for the Analysis
Default of Connectomes (C-PAC) is an open-source

software pipeline for automated

preprocessing and analysis of resting-state

) fMRI data.
Anatomical

C-PAC builds upon a robust set of existing
Functional software packages including AFNI, FSL,
and ANTS, and makes it easy for both
novice users and experts to explore their
data using a wide array of analytic tools.

5 derivatives

Users define analysis pipelines by
specifying a combination of preprocessing
options and analyses to be run on an
arbitrary number of subjects. Results can
then be compared across groups using the
integrated group statistics feature.

https://fcp-indi.qithub.io/C-PAC GUI/versions/latest/browser/#/



https://fcp-indi.github.io/C-PAC_GUI/versions/latest/browser/#/

How to Config? Pipeline Config

You can download the new GUI using the following links

1. OSX:

1 C-PAC Pipeline Editor

To install it on OSX, you just need to open the .ame file, and drag-and-drop c-rac into the Applications folder.

On Ubuntu, you can install it with:
dpkg -i CPAC....deb

This will create a link to the application in the menu

If you do not have administrative permissions or if you use another Linux distribution, you can download the tar.gz and run the following commands:

/.profile

To run: You can simply launch the new C-PAC GUI using the command

_gui

http://fcp-indi.qgithub.io/docs/user/new qui.html



http://fcp-indi.github.io/docs/user/new_gui.html

How to Config? Pipeline Config

2 Text Editor

s to our input images are already skull-strij
already_skullstripped [0]
oice of using AFNI or FSL-BET or niwork lows—ants to perform SkullStri op1ng

# Options: ['AFNI', 'BET', 'ni
skullstrip_option : ['AFNI']

docker run -i --rm \
-v /Users/You/local_bids_data:/bids_dataset \
/Users/You/some_folder:/outputs \
/tmp:/scratch \

-v /Users/You/Documents:/configs \
-v /Users/You/resources:/resources \

fcpindi/c-pac:latest /bids dataset /outputs participant |[--pipeline file /configs/pipeline config.yml




How to config?  pata config

BB y_dataset/
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How to config?  pata config

— anat: /bids_dataset/site-newcastle/sub-032097/ses-002/anat/sub-032097_ses—002_run-1_Tlw.nii.gz
brain_mask: /bids_dataset/site—-newcastle/sub-032097/ses-002/anat/sub-032097_ses-002_run-1_T1lw_mask.nii.gz
func:
EUn=1:
PY [)ata (:()nfkg scin: /bids_dataset/site-newcastle/sub-032097/ses-002/func/sub-032097_ses-002_task-resting_run-1_bold.nii.gz
run-2:
scan: /bids_dataset/site—-newcastle/sub-032097/ses-002/func/sub-032097_ses-002_task-resting_run-2_bold.nii.gz
site: site-newcastle
subject_id: sub-032097
unique_id: ses—002

>> cpac utils data_config build /path/to/data_settings.yml

anatomicalTemplate : s3://fcp-indi/data/Projects/ADHD200/RawData/{site}/{participant}/{session}/anat_x/mprage.nii.gz
) Data Sett”’]g functionalTemplate : s3://fcp-indi/data/Projects/ADHD200/RawData/{site}/{participant}/{session}/rest_x/rest.nii.gz

subjectList : None

exclusionSubjectList : None

siteList : Brown

scanParametersCSV : /path/to/data/scan_parameters_adhd.csv

outputSubjectListLocation : /path/to/data/subjectlistoutput/

subjectListName : ['ADHD200']

docker run -i --rm \

/Users/You/any directoryl: /bids datasef \

/Users/You/some_folder:/outputs \

/tmp:/scratch \
/Users/You/Documents:/configs \

fcpindi/c-pac:latest |/bids_dataset| /outputs participant [--data confi i gs/data _config.yml




Optional arguments in C-PAC container

--pipeline_file --mem_mb /--mem_gb
--data_config_file --save_working_dir
--N_Ccpus --anat_only

--participant_label

>> docker run fcpindi/c-pac:latest --help

docker -i —--rm \
/Users/You/local bids data:/bids_dataset \
/Users/You/some_folder:/outputs \

/tmp:/scratch \
/Users/You/Documents:/configs \
/Users/You/resources:/resources \
fcpindi/c-pac:latest /bids_dataset /outputs participant --pipeline file /configs/pipeline config.yml




How to check output?

b sub-0025...xform.nii.gz

B log > [ pipeline_c...er_nuisance » [l sub-0025429 ses-1
B8 output > B8 sub-0025430_ses-1
B working > B8 sub-0025431_ses-1

B sub-0025432_ses-1

anatomical_brain >
anatomical_csf_mask >
anatomical_gm_mask >
anatomical_reorient >
anatomical...linear_xfm »
anatomical_to_standard »
anatomical_ wm_mask »
ants_affine_xfm >
ants_initial_xfm >
ants_rigid_xfm >
coordinate...sformation »
| 2
>
| 2
| 3
| 2
| J
| 4
| 2
| 2
| 2

vV vV Yy

B frame_wise..._jenkinson
B frame_wise...ent_power
B functional_brain_mask

B functional_...o_standard
B functional_freq_filtered
B functional_...regressors
B functional_...e_residuals
B functional_..._linear_xfm
B functional_to_standard

docker run -i --rm \ ax_displacement
ean_func...o_standard

-v /Users/You/local bids data:/bids dataset \ e
/Users/You/some folderj/outputs \ otion_correct >

-v /tmp:/scratch \ otion_params >

fcpindi/c-pac:latest /bids dataset /outputs participant jiisiesaiit i

v



How to debug?

1. Enter container

>> docker run -i -t --entrypoint='/bin/bash' --rm --security-opt=apparmor:unconfined
>> singularity shell C-PAC.sif

2. Check crash

>> nipypecli crash <my_crash.pklz>
3. Replicate error

Run command.txt within container

C-PAC forum: https://groups.google.com/forum/?utm_medium=email&utm_source=footer#!forum/cpax_forum
C-PAC GitHub issues: https://github.com/FCP-INDI/C-PAC/issues



https://groups.google.com/forum/?utm_medium=email&utm_source=footer#!forum/cpax_forum
https://github.com/FCP-INDI/C-PAC/issues

For More Detalls

https://fcp-indi.qithub.io



https://fcp-indi.github.io

