
GPU Computing Using WebGL -Day 2
Wednesday, March 20, 2019
8:00 AM

Go to the following link
http://www.chaos.gatech.edu/ccis2019/sc1/

From Day 3, on the page, download the materials and the codes needed!

Learn fundamentals of time stepping in WebGL•
Modeling systems of up-to 4 state variables•

Modeling Systems with upto 32 state variables ○

Modeling systems with more than 32 state variables○

Modeling systems with more than 4 state variables •

Applying boundary conditions on regular grids•
Using lookup tables•
Using random numbers•

The objectives for today:

Quick reminder:
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http://www.chaos.gatech.edu/ccis2019/sc1/


Time marching problems
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Let’s look at the FitzHugh-Nagumo model:

  

  
                       

  

  
             

Systems with up-to 4 state varibles
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Boundary conditions and texture wrapping
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Example: the Beeler-Reuter 8 variable model

Beeler, Go W., and H. Reuter. "Reconstruction of the action potential of ventricular 
myocardial fibres." The Journal of physiology 268.1 (1977): 177.

In the compShader.frag

In the definition of the solvers (in main.js):

The following two uniforms need to be added:

And the render targets need to be defined as:

Systems with up-to 32 state variables
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Let's look at the OVVR cardiac model:
O'Hara, Thomas, et al. "Simulation of the undiseased human cardiac 
ventricular action potential: model formulation and experimental validation." 
PLoS Comput Biol 7.5 (2011): e1002061.

In this situation, we have to break our solution in groups of 32 state variables 
and solve them separately.

OVVR has 41 state variables, and to solve those we have two different solvers 
per time step that are carried out using different shaders.

Systems with more than 32 state variables

   Day_3 Page 6    



An example model that needs random numbers at each point:

Kang, Qinjun, et al. "Lattice Boltzmann model for crystal growth from 
supersaturated solution." Geophysical Research Letters 31.21 (2004).

Random numbers need distributed states over the 
domain
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