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The Advanced Research Collaboration for Health
Integration, Medical Exploration, and Data Synthesis
(ARCHIMEDES) is a multimodal informatics 
infrastructure that provides users with access to 
curated and federated health data, with open - access 
repository and advanced predictive analytics functionality

ARCHIMEDES 
www.archimedesdata.ca

2
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Sharing



Healthy Brains, Healthy Lives

Mission 

Create global CoE in neuroinformatics 

Translate discoveries to improve brain health

Themes 
1. Neuroinformatics & Computational Modelling
2. Mechanisms of neurodegenerative disorders
3. Cognitive neuroscience of brain plasticity
4. Population neuroscience and brain health

www.mcgill.ca / hbhl
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Theme 2: Mechanistic Models of Neurodegenerative Disorders
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Your gut microbiome may be linked to dementia, Parkinson's disease and MS
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Aß Production and Clearance Rates from ESM model

Clinical group 

APOE ʀ4 alleles 

Production

Production

Clearance

Clearance

Iturria -Medina Y,..,EvansAC    PLoSComput Biol (2014)
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ARCHIMEDES leverages CFREF 
Investment and Innovation

Leadership Team

Our Partners

A Common Goal



CFREF

Organ/disease-

agnostic 

platform

Network

IT
Multi -modality, multi -site database HPC/cloud analytics portal

pan-Canadian data/tool -sharing Open tissue biorepository

BRAIN-HEART

INTERCONNECTOME

Cardiology, neurologyBHI

HEALTHY BRAINS 

FOR HEALTHY LIVES

Neurology, psychiatry

https:// archimedesdata.ca

https://archimedesdata.ca/
https://archimedesdata.ca/


Standardization

Federated

Authentication

Validation

Databasing

Multimodal

Web Querying

Visualization

Automated 

submission

Ingestion of 

derived data

English, French, Japanese, Hindi, Chinese

Multi-modality, multi-lingual, multi-timepoint, multi-site



UKBiobank at HBHL

Prevention,diagnosisand treatment of a wide rangeof illnesses
~500K people (54% Female,94% White ; Age 37-81Ÿ 57± 8.2)
First large samplegenotype, deep phenotype, brain imaging

Bycroft, Clare, et al. "The UK Biobank resource with deep phenotyping and genomic data." Nature 562.7726 (2018): 203.

ǒ Quantitative

ƺ Genomics Ÿ 488K 

ƺ Brain MRI Ÿ 40K

ƺ Heart MRI 

ƺ Abdominal MRI

ǒ Demographic

ƺ Primary demographics

ƺ Early life

ƺ Education and employment

ƺ Geographical and location

ǒ Health

ƺ Self-reported medical conditions

ƺ Cognitive function summary

ƺ Diet and alcohol summary

ƺ Linked health outcomes

ƺ Mental health

ƺ Physical measure summary

Brain MRI (N ~ 40,000)

ƺ Structural MRI -T1

ƺ Structural MRI -T2/FLAIR

ƺ Susceptibility weighted brain images

ƺ Multiband diffusion brain images

ƺ Functional brain images - resting

ƺ Functional brain images - task



Standardization

Federated

Authentication

Validation

Databasing

Multimodal

Web Querying

Visualization

Federation & Data 

Publishing

NDA

Automated 

submission

High 

performance 

computing

Pipeline/Tool 

integration

Analysis using 

Notebooks

Automated 

submission

Standardization

Storage and archiving

Ingestion of 

derived data



Computational Resources provided by Compute 
Canada
~7 million CPU hours per year
8 PB of storage

National                                                   International



CBRAIN



2100+ users, 193 sites in 59 countries

Connected Resources

13

Cloud Service 
Providers

User Growth
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https://docs.celldetection.org
Eric Upschulte, Stefan Harmeling, Katrin Amunts, Timo Dickscheid, 
Contour proposal networks for biomedical instance segmentation, 
Medical Image Analysis, Volume 77, 2022, 102371, ISSN 1361-8415.

- Example: Cell Detection
- Scalable AI-based instance segmentation workflow implemented in PyTorch

- Boutiques Descriptor created to define UI for inference scripts

Data in Canada (Alliance)

Compute performed in Canada

Output accessible from anywhere

Task launched from anywhere

Global Interoperability

User anywhere
in the world

https://docs.celldetection.org/


fMRI Analysis
FSL-MELODIC

PLSNPAIRS
SPARK

FSL FEAT
XCP-D

Micapipe

fMRI Preprocessing
ABCD HCP

ABCD Infant HCP
ICA-AROMA

fMRIPrep(including BIDS)
Phys IO
MRIQC

Structural MRI
Freesurfer-Recon-all

Recon_allLongitudinal
FSL ANAT

CIVET (including MINC tools)
NEOCIVET

BigBrainWarp

Highlight Software Tools
160+ Tools

Tractography
FDT

Tractoflow
QSIprep
NDMG

PET
APPIANPET

Arterial Spin Labeling
Oxford_asl
ExploreASL

EEG
InverseSolutionsforEEG

BEsT
qeeg

HarMNqEEG
pyLossless

Genomics/Transcriptomics
Cell Ranger

MethylationPipeline
PCEV

ePRS_5HTT
imputePrepSanger

GATK (SelectVariant)
scRNAbox

Statistics
RANDOMIZE

Data Conversion and Data Handling Tools
Dcm2mnc, Minc2analyze, Mnc2nii, Dcm2nii, Fdf2dcm, Fdf2sdt, 
Dicom2hrrt, SimpleFileExtractor,SubfolderFileExtractor

MRS
Osprey





Service Interconnections

Tools

Standardization

HPC / Cloud

Notebooks

Data Ingestion
Data RepositoriesData Space

160+

Web UI

Imaging

Genetics / Epigenetics

Behavioral / Clinical

Biospecimens

Electrophysiology 17



Tools

Standardization

HPC / Cloud

Data RepositoriesData Space

Interoperability and Federation Layer (GA4GH Standards)

Authentication & 

Authorization
(Passports Visas)

Data Discovery 

(Search / Metadata)
Beacon APIs

Data Access & Transport
Data Repository Services 

(DRS)

Workflow Execution 

and Analysis
CBRAIN ăĄWES / TES
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Canada Networks

Brain-Heart Interconnectome



YT

www.conp.ca

Organizational
Design

Scalability Interoperability

Training International 
Partnerships

Ethics and Data 
Governance

Analysis
Packages

Communications
Platform

Canadian Open Neuroscience Platform

http://www.conp.ca/




CONP Publications



Das S et al. (2022) The C-BIG Repository: An institution-level Open Science platform Neuroinformatics 20: 139ï53

Clinical, Biological, Imaging, Genetic Repository ( C-BIG)

Å200+ cell lines
Å6,000 donors
Å120,000 tissue samples
Å105 collaborations in 13 countries

Jason Karamchandani


