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The Reference Models for disease progression [1-3] uses High Performance Computing (HPC) 
to simulate a league of published disease models to compete for fitness to known clinical trial 
results. The resulting color coded fitness score matrix serves the modeler as a reference to 
improve model design and improve understanding of different models. The Reference Model 
regenerates baseline population data from publicly published data and does not require access 
to individual population information. Therefore the base for information is large, combining 
information from multiple trials, which provides a wider global view of phenomena observed. 
Using a Multi Scale modeling approach simulations are executed at the individual scale to 
reproduce information at the population scale and allows drawing conclusions at the multi-
population scale.  Never the less, the use of aggregate data instead of individual data brings up 
questions regarding the sensitivity of the model to assumptions and unpublished information 
such as bio-marker correlations.  Fortunately it is possible to address these questions using 
HPC by running the assumptions and their fitness to observed results. This work demonstrates 
this by testing two extreme scenarios of biomarker correlation within populations:  1) 
Independent Bio-Markers with No Correlation, 2) Dependent Bio-Markers with Perfect 
Correlation. 2 X 34 cohorts of 6 diabetic studies: UKPDS, ASPEN, ADVANCE, ACCORD, KP, 
NDR, were generated from distributions using those scenarios and tested against 64 model 
variations composed of cardiovascular risk equations and modeling assumptions [1,2]. The 
results show the behavior of the model variations within the assumption scope and result 
rankings help identify superior models.  Results consist of 4352=2x34x64 scenario simulations 
of 1000 virtual individuals and 10 Monte Carlo repetitions each for 10 years ~ 0.4 Billion virtual 
patient years. The use of HPC allowed running these computations in reasonable time. This 
simulation took about 36 hours on the cloud by leasing a computer cluster composed of 160 
cores using 20 machines with 8 cores each.  The Reference Model uses free Python based 
framework of software tools to run these simulations. MIST (MIcro Simulation Tool) [4-5] is used 
to run simulations in HPC environment. MIST runs over the cloud with the help of StarCluster [6] 
and an Anaconda AMI (Amazon Virtual Machine) [7].  
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