a) How modeling has impacted various research fields (success stories and mechanisms)?

Biophysically and anatomically based modeling has probably had its greatest impact in orthopaedics and cardiovascular applications but is now involved in nearly all areas of research on human physiology. For example, our understanding of how the transmission of force through the skeleton during locomotion depends on the inhomogeneous and anisotropic material properties of bone is a direct consequence of the application of continuum mechanics using finite element modeling to handle the complex bone anatomy. Similarly, we would have a very poor understanding of pressure and flow in the cardiovascular system without the benefit of solving the underlying physical conservation laws (in this case expressed as the Navier-Stokes equations for Newtonian fluids). 
Another example is the analysis of stress and strain distributions in the myocardium throughout the cardiac cycle – using large deformation elasticity theory and the inhomogeneous, anisotropic and nonlinear material properties of cardiac tissue. This has yielded an understanding of how the ejection fraction that characterises ventricular pump function depends on tissue structure – particularly in its ability to support the large shear strains that accompany wall thickening in the subendocardium during systole.  
There are many other examples of computational modeling informing our basic understanding of physiological mechanisms and being incorporated into clinical diagnostic or therapeutic applications: air flow, blood flow and tissue mechanics in the lungs; the electrical wave propagation in the stomach and intestines; the analysis of normal and abnormal gait with musculo-skeletal models; tumour growth; transport processes in a wide variety of tissues; adaptive tissue growth and remodeling in vascular aneurysms; ... and many others.  
b) To what extent has the broader research communities accepted modeling as a critical tool for driving research (what has worked and what hasn't worked)?

Biophysically based mathematical modeling is accepted as the essential framework for quantitative analysis in all areas of biomedical engineering. Large sections of the biomedical science community, however, are still resistant to modeling. An important lesson from the US higher education system is that training for future biomedical researchers should include mathematical modeling closely integrated with experimental techniques at the undergraduate level (as occurs in the biomedical engineering programs).  

c) In what ways can modeling further impact the broader research communities (how far can we go)?

The development of open model and data standards, model/data repositories and freely available open source software should have a big impact on the broader community, provided the user interfaces are designed for biologists (and in some cases clinicians) to use. We should be trying to integrate modeling into all areas of biomedical science as mathematics is the language of quantitative science and there is no other way to handle the complexity of biological systems.  

d) What are the major challenges to overcome (how do we get there)?
To help bring the quantitative and predictive power of the mathematical sciences into the biological sciences, and to take advantage of an engineering approach to biological materials and a more systematic approach to the knowledge management of multi-scale physiological data, it is essential that the research community adopt common standards – some of these are being developed with the VPH-Physiome Project but much more effort is needed on data standards.
In my view one of the major challenges is a sociological one: how do we encourage more bioengineering, mathematics and computer science researchers to contribute to international open source projects rather than reinventing the wheel over and over with new software projects? Progress would be much faster with a more coordinated effort and there is certainly no shortage of challenging problems to keep the bioengineers, computer scientists and applied mathematicians busy without developing completely new software tools! The other major challenge is how to encourage wider uptake of modeling by biomedical scientists and, as indicated above, I think the answer to this lies in undergraduate education.   
