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Abstract
Uncertainty quantification of extreme scale simulation codes is a challenging research topic, 
since the traditional statistical method relying on a large number of simulations cannot be used. 
Fortunately, the extreme scale codes that use the so-called “firstprinciples” equations tend not 
to have a large number of input parameters and could provide a means for simplification to this 
insurmountable task. This talk will be focused on motivating the UQ research for this class of 
problems. The fusion gyrokinetic code XGC1 will be introduced as a basis for the discussion. A 
new trial method called “telescoping” UQ will be introduced in which the more conventional UQ 
will be studied in a reduced-size problem, scale up the results in size, calibrate the UQ scalability 
on the realistic present-day experimental problems by comparing with the experimental results, 
and use the calibrated UQ to make predictions for future problems (ITER in the fusion case).
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