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CPU Roofline Model, Old Version
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Figure 1: Roofline analysis of the CPU kernels of Gmsh DG before applying any optimization to the
codebase.

CPU Roofline Model, New Version
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Figure 2: Roofline analysis of the CPU kernels of Gmsh DG after applying the optimization to the
codebase. The performance of the differentiation kernel (now curl, after kernel fusion) has considerably
improved.



GPU Roofline Model, Order=1
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Figure 3: Roofline analysis of the GPU kernels of Gmsh DG after applying the optimizations, at first-
order approximation.

GPU Roofline Model, Order=5
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Figure 4: Roofline analysis of the GPU kernels of Gmsh DG after applying the optimizations at fifth-
order approximation. The arithmetic intensity of some kernels has increased, allowing to unlock almost
peak performance.
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Figure 5: Strong scaling analysis of the solver on eight nodes, using different time integration methods:
leapfrog on the left and RK4 on the right. The plots show respectively: speedup, efficiency, degrees
of freedom per second and communication time. The speedup and performance are optimal until the
saturation of bandwidth.
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Figure 6: Weak scaling analysis of the solver on eight nodes, using different time integration methods:
leapfrog on the left and RK4 on the right. The plots show respectively: iteration time, efficiency, degrees
of freedom per second and communication time. Here is also visible the GPU performance on the same

meshes used for the weak scaling measurements.
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Figure 7: Scaling analysis of the solver on one node at approximation order one, two and three using the
leapfrog method. The plots show: iteration time (left), degrees of freedom per second (right). We can
see that, as the problem size increases, performance gets optimal.



