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M&S WORKFLOW IN BIOMECHANICS
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CHALLENGES OF SHARING

Issues

Heterogeneous data

Fragmented formats

Detached model description 
and phenomena formulation

Large variety of simulation 
software

Mark-ups specific to software

Coupled models - multiscale, 
multiphysics

Nested models - constitutive

What, where, when, how?
Multi-level information

Raw data

medical imaging

physiology

Derivative data

segmentation / geometry

constitutive relations

Model components

mesh

constitutive models

Working model

Simulation software

binary or source code

Simulation results

fair use
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SHARE TO REPRODUCE & REUSE

adapted from Erdemir et al. (2012)

Model identification

Model structure

Simulation structure

Verification

Validation

Availability

Publish 
~80 reporting parameters 

Share model

To examine formal description

To repeat simulations

To customize 

Exact, complete, usable

Share software

To examine formulation

To repeat simulations

Describes phenomena

Share data

To reproduce modeling

Grounding

vs

http://www.ncbi.nlm.nih.gov/pubmed/22236526
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HISTORICAL BACKGROUND

2014

2010

2006

Tissue Mechanics Working Group

Biomechanics Working Group

Model Sharing Working Group

Committee on Credible Practice
of Modeling & Simulation

in Healthcare

2018

IEEE EMBS Computational
Biology and the Physiome

Technical Committee

Discussions in
working groups
e.g., Journal for Dissemination

WCB 2014 Journal Editors Meeting

IEEE Special Section on
Model Reproducibility & Sharing
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ARTICLE

Erdemir A, Hunter PJ, Holzapfel GA, Loew LM, Middleton J, Jacobs CR, Nithiarasu P, Löhner R, Wei G, 
Winkelstein BA, Barocas VH, Guilak F, Ku JP, Hicks JL, Delp SL, Sacks M, Weiss JA, Ateshian GA, Maas SA, 
McCulloch AD, Peng GCY. Perspectives on Sharing Models and Related Resources in Computational 
Biomechanics Research. J Biomech Eng. 2018; 140(2), 024701.  http://dx.doi.org/10.1115/1.4038768.

http://dx.doi.org/10.1115/1.4038768
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GOALS

To document current perspectives in  
biomechanics community for sharing of 
computational models and related resources

Journal editors
Key stakeholders, e.g., resource providers

To identify commonalities and differences of 
opinions in regard to model sharing in biomechanics

To understand potential impact of model sharing on 
reproducibility and reuse
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SOLICITATION OF PERSPECTIVES

8 groups of journal editors
primarily biomechanics
6 stakeholders from community
resource providers in biomechanics

300-500 words opinion piece
plus references
To be published verbatim

opportunities, challenges, success stories
incorporating model sharing into scientific 
workflow
impact on of research, translation, training
envision a sustainable ecosystem

Invitation to

Invitation for

Opinion pieces
to consider
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THEMES FROM CONTRIBUTORS

Clarity on terminology
Role of standards
Need for databases

Journal guidance 
Use of repositories or   
  supporting materials
Avoiding rigid requirements

Challenges of reproducing FEA
Concerns about source code 

Benchmarking before sharing
Sharing with all inputs
Special issue on 
benchmarking
Need for standard for sharing

Fragmentation of journal 
  requirements
Varying format requirements
Definition of a sharable model
Sustainable archiving

Need for increased ability
Journal tools for rich content
Evolve standards of reporting
Associating data to 
  manuscripts

Examples of impact of sharing
Available infrastructure
Cultural and behavioral issues
Academia’s award structure
Need for leaders

Initiative for a library
Potential workflow for sharing

Requirements from simulation 
  software end
Interacting with  
infrastructure
Commitment to facilitate 
  model sharing

Available infrastructure
Available simulation software
Multiple domain/physics/scale 
  integration

fair use
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CONSOLIDATION & CONSIDERATIONS

Benefits of sharing

Extent of sharing

Platforms for sharing

assessment of reproducibility
innovation by reuse
repurpose for new 
publications

training
new method
modeling technique
outreach
downloads and visibility

complete model markup
foundational data
simulation software
if model is not standalone

submodels
simulation results
simpler models with similar 
abstraction

federally funded & publicly 
available repositories
journal sites
supplementary material

general purpose data 
repositories
institutional sites
laboratory sites
dedicated sites
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CONSOLIDATION & CONSIDERATIONS

Support from Journals

Burden of sharing - infrastructure

Burden of sharing – developers, users, reviewers

supplementary material
recommendation to use 
existing repositories
online journal tools for rich 
content

encouragement to use and 
evolve existing standards
digital object identifiers
clarify terminology

development, maintenance, 
expansion
repositories that co-exist 
and cross-reference
centralized curation

access to simulation 
software
components for coupled 
simulations

prepare & disseminate
maintain packages
document model

review markup
repeat simulations
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CONSOLIDATION & CONSIDERATIONS

Risk of sharing

Management of intellectual property

Promotion of sharing

low quality of models
controlled release
benchmark & disseminate
time delays

early release
disseminate & certify
balance quality vs early 
adoption

incompatible licensing
when blending models
model vs simulation 
software

unintentional limitations on 
broad dissemination
pay wall problem

incentives and recognition
self-motivated
visibility and increased 
citations

mandates
journals & funding agencies
need for official recognition
academic promotion
awards
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IN SUMMARY

Value of model sharing for reproducibility and reuse
Examples of model, data, and software sharing
Availability of infrastructure
Support from journals - editorial and infrastructure

Where are we now?

Yet

What can we do

Difficulties to recognize model sharing as a common 
component of scholarly workflow remain 

Promote and demonstrate model sharing and its utility
Try new strategies
Communicate in an organized fashion
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CONTACT

Read article @ http://dx.doi.org/10.1115/1.4038768

Ahmet Erdemir
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+1 (216) 445 9523

http://dx.doi.org/10.1115/1.4038768
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LICENSING

Copyright (c) 2018 Ahmet Erdemir

Unless noted otherwise or labeled as fair use*, all components 
of this document and the accompanying source code and binary 
files are licensed under a Creative Commons Attribution-
ShareAlike 4.0 International License. To view a copy of this 
license, http://creativecommons.org/licenses/by-sa/4.0/.

*Slides labeled as 'fair use' likely have copyrighted material 
qualifying as 'fair use' as a result of nonprofit educational 
purpose of this document and the limited amount of enclosed 
information when compared to the whole body of external work. 
Any other use of material from these slides here or elsewhere, 
may be copyright infringement.
 

http://creativecommons.org/licenses/by-sa/4.0/
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