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“Perfection is achieved, not when there is nothing more to add, 
but when there is nothing left to take away.”

Antoine De Saint Exupery



What are standard reporting guidelines?

List of the core set of information that has to be 
provided with a data-set, so that a user is able to make 
sensible use of it.

“Minimal”: Only the information shared by all the 
providers/users of this type of data should be 
considered.

“Standard”: The information should be provided in a 
form that can be fully interpreted by all.



Global coordination of reporting guidelines



http://www.mibbi.org





Proposed guidelines for 
curation of quantitative models

Specifically about encoding & 
annotation 

Limited to models that can be 
simulated

Effort arose from a meeting 
organized by Andrew Finney 
during ICSB 2004

Not specific to SBML; 
applicable to any structured 
model format

MIRIAM



MIRIAM

requirements for
reference correspondence

scheme for
encoding annotations

model attribution 
and generation

annotation of
model components

MIRIAM guidelinesMIRIAM guidelines



Spread of MIRIAM support

Research applications: Yeast Metabolic Model (Herrgård M.J. et al (2008) , 
Nat Biotechnol 26: 1155-1160), : 2152 species,  1857 reactions, 4861 
MIRIAM annotations.  Human Metabolic Model: 4889 species, 8866 
reactions, 66968 MIRIAM annotations

Data resources using MIRIAM: BioModels Database (kinetic models), PSI 
consortium (protein interactions), Reactome (pathways), SABIO-RK 
(reaction kinetics)

Software using MIRIAM: COPASI (Simulation), Snazzer (Network analysis, 
Simulations), Systems Biology Workbench (model design and simulation), 
The Virtual Cell (Simulation), SBMLsemantics, libSBMLannotation, SAINT

Statistics of usage of MIRIAM Resources:  Web Interface: 13 494 page 
requests in 2008, 245.15 MB data transferred, 1 539 unique users. 
WebServices: 578 620 requests



SBRML

Mosaic of standards for computational modeling

SED-ML

Minimal 
requirements

Ontologies

Models           Simulation           Results   

?

 implements 

 add meaning 

standard
formats



What is encoded in model description?

List and structure of biological entities and processes 

Mathematical descriptions of the amounts and 
transformations

Missing:

What to do with the models

How to do it

What to do with the results



Simple post-processing

Edelstein et al 1996 (BIOMD0000000002)



Iterative simulations, parameter scans

Edelstein et al 1996 (BIOMD0000000002)

Huang & Ferrell (BIOMD0000000009)



Non-trivial output, phase-plane, bifurcations

Edelstein et al 1996 (BIOMD0000000002)

Huang & Ferrell (BIOMD0000000009)

Ueda, Hagiwara, Kitanol 2001 (BIOMD0000000022)



Complex post-processing

Edelstein et al 1996 (BIOMD0000000002)

Huang & Ferrell (BIOMD0000000009)

Ueda, Hagiwara, Kitanol 2001 (BIOMD0000000022)

Bornheimer et al 2004 (BIOMD0000000086)



Minimum Information 
About a Simulation Experiment (MIASE)

MIASE aims at describing the information needed to run and repeat a 
numerical simulation experiment derived from a given quantitative model.

More information at:

http://www.ebi.ac.uk/compneur-srv/miase

What information do-we need to achieve that goal?

Information about the models to use

Information about the simulation task to perform

Information about result processing



https://sourceforge.net/projects/miase
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