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Motivation: Computer Simulation in Science

Reductionist approaches and experiments cannot express complex structures and interactions in areas such as systems biology

» Agent-based computer simulation is one potential tool to test hypotheses and understanding of complex systems

» Simulation can be used for in silico experimentation if scientists and modellers are confident of the appropriateness and role of the simulation
» Confidence requires understanding — demystifying interdisciplinary science; being explicit about each discipline’s conventions; stating assumptions and simplifications

» Mutual understanding and confidence in the role of simulations can be improved by rational arguments over evidence
» identify and present assumptions, simplifications, rationale, and design decisions using argumentation techniques
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Developing Simulations for Complex System Exploration (see separate poster)

» Scientists and modellers identify a mutually-acceptable interpretation of the science to simulate and the in silico experiments to conduct

» Scientists contribute their existing understanding; identify sources; describe components and interactions; outline environment; select data . ..
» Modellers ask questions to clarify their understanding of the systems that can express the science; consult scientists over abstractions, scale and scope; work out

algorithms and initialisation
» Modellers apply quality software engineering to produce a simulation, recording design decisions and compromises made

» Scientists work with modellers to run in silico experiments and interpret the results — and devise new experiments
» The basis of co-operation needs to be captured, updated, challenged — we use argumentation technigques
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lllustration: An Argument that Two Simulations are Adequately Equivalent
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