
Abstract: 

Agent-based modeling is a computational simulation method that views systems as populations of interacting  
components governed by behavioral rules. It is an increasingly popular means of representing biological systems, most 
often as aggregations of different types of cells. The benefit of agent-based models (ABMs) is that they represent an  
intuitive way for bioscientists to translate their mechanistic knowledge into computational form. However, their  
computational complexity does not generally allow the use of more powerful mathematical tools for their analysis, with 
the result that ABMs are very often treated as in silico experimental objects, with limitations similar to that of biological 
experimental models, but hampered by being held to the same rigorous validation criteria as simulations from the  
physical sciences (which emphasize precision of prediction). This talk will present the argument that the key to biology 
is its ability to generate heterogeneity at the system level from a shared, common functional structure, manifesting  
as biological objects’ existence as parameter spaces of conserved functional forms. High-performance computing  
implementations of ABMs can be used a proxy systems to characterize the full extent of biological behavior, and serve 
as a platform by which advanced machine learning and evolutionary computation methods can be used as a pathway  
to “true precision medicne.” This concept of biological systems and the associated use of computational proxy models 
offers the promise of addressing several major challenges facing bioscience today: 1) The Crisis of Reproducibility, 
where experimental and clinical studies cannot be replicated, 2) the Translational Dilemma, which is the gap between 
knowledge generated at the bench and its implementation in effective clinical therapeutics, 3) and Precision Control of 
Disease, which should mean the right drug for the right patient at the right time, but is hampered by poor characterization 
of pathophysiological dynamics. 
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About the BRIDGE Webinar Series: 

The BRIDGE webinar series is designed to prepare for the next generation of big data  
analytics, woven into transdisciplinary and intersectoral sciences, policy and innovation,  
and serving as catalyst for solutions at scale to better address the seemingly intractable  
problems that lie at the nexus of health and wealth production, distribution and  
consumption. A key to accelerate change lies in establishing bridges between sectoral big data, 
and between data and content. To foster real time learning, the BRIDGE webinar  
series brings together a new solution-oriented transdiscplinary translational paradigm for the 
fours Ms of big data sciences used on both sides of the health and economic divide (Machines, 
Methods, Models, and Matter). 

For more information or to subscribe contact: 
sabina.hamalova@mcgill.ca or visit www.mcgill.ca/desautels/mcche 
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