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CAF2 without any stimulation (left) and with 1 pA/pF stimulation right. In the right hand panel, the
registration electrode is located at the “X” marker. For a long duration, the re-entry persists above
the terminal crest location. Then it jumps below the terminal crest, and continues in a few loops as
indicated by the loop formed by the filament trace. The stimulation successfully eliminated the scroll
waves in 15 seconds. The scroll wave exited the tissue by meandering vertically downwards where
a very large blood vessel hole is present.

CAF2 1 no Stim CAF2 with 1 pA/pF stim.
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A: Representative frames from simulation        B: Spiral wave tip                    C: Period of spiral wave 
T=0.1 ms                t = 0.3 s               t = 0.6 s
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A sample BeatBox script

<fhn.par> // model pars are read in from file fhn.par
state geometry=ffr.bbg // file ffr.bbg describes the tissue geometry
def real T; def real begin; def real out; def real end; // real vars control works of “devices”

// The computation 
diff v0=[u] v1=[i] Dpar=D Dtrans=D/4 hx=hx;                // anisotropic diffusion
k_func when=force pgm={u[i]=u[i]+force};              
euler v0=[u] v1=[v] ht=ht ode=fhncubpar={eps=eps bet=@[b] gam=gam Iu=@[i]};
// Output
ppmout when=out file="[0]/%04d.ppm" mode="w"       // every “out” timesteps
record when=end file=[0].rec when=end v0=0 v1=1; // ascii dump in the end of run
stop when=end; 
end;

!"#$"#!$%& '()*(+,-.(/0.12,3453,!$%!2



p (# of active procs)
1 10 100 1000

1

10

100

1000

ideal

p (# of active procs)
1 10 100 1000

sp
ee

du
p 

(t 1
/t p

)

1

10

100

1000

A: 3D box
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Solution:

software package following the modular philosophy, including a 
collection of most modern realistic models of cardiac excitation. 

the built in script interpreter

High performance computing 
“BeatBox - HPC Environment for Biophysically and Anatomically      

Realistic Cardiac Simulations”, EP/I029664/1, £260K (FEC), Co-I
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A sample BeatBox script

<fhn.par> // model pars are read in from file fhn.par 
state geometry=ffr.bbg                                       // file ffr.bbg describes the tissue geometry
def real T; def real begin; def real out; def real end; // real vars control works of “devices”

// The computation 
diff v0=[u] v1=[i] Dpar=D Dtrans=D/4 hx=hx;                // anisotropic diffusion
k_func when=force pgm={u[i]=u[i]+force};              
euler v0=[u] v1=[v] ht=ht ode=fhncubpar={eps=eps bet=@[b] gam=gam Iu=@[i]};
// Output
ppmout when=out file="[0]/%04d.ppm" mode="w"       // every “out” timesteps
record when=end file=[0].rec when=end v0=0 v1=1; // ascii dump in the end of run
stop when=end; 
end;
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