
System Info

• OS: Debian 7.6 (wheezy) 64-bit Kernel Linux 3.2.0-4-amd64.

• Memory: 6GB DDR3.

• Processor: Quad core - Intel Xeon(R) CPU W3520 @ 2.67GHz.

• TVB: Linux x64 - 1.2.2-6593.

As you may see, this is a relatively old and simple workstation (circa 2011).
Thus, resource-wise, it can be considered as a bad scenario. Hopefully in a
high-end workstation or laptop, execution times will be shorter.

For instance in our computing cluster in Marseille we have two types of proces-
sors:

1. Quad core: Intel(R) Xeon(R) CPU X5672 @ 3.20GHz. Cache size 12MB.

2. Octa core: Intel(R) Xeon(R) CPU E5-2670 0 @ 2.60GHz. Cache size :
20MB.

Simulations run almost twice as fast when using the second type of CPU. Be-
sides, every node on the cluster has between 64 and 96GB of shared RAM. This
information is just to give you an idea of how variable can the running times be
depending on your hardware resources.

Model Info Next, I launched several simulations fixing certain parameters
like:

• Model: Larter-Breakspear (Larter et al., 1999; Breakspear et al., 2003).

• Number of state variables: 3.

• Simulation length: 32 minutes.

• Conduction speed: 10 mm/ms.

The model parameters were those found in Table 15 in Sanz-Leon et al. (2014),
although they are irrelevant for the purpose of this benchmark.

Then, for every parameter that strongly influences the running times, at least
two values were used. These parameters were:

• Number of nodes in the connectivity matrix.

• Integration method.

• Integration time step size.

Results are informed in Table 1.

To sum up, I think that the best trade off between numerical accuracy and
running times is to use Heun’s method with an integration step size of 0.2 ms.
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Simulation # nodes dt (ms) method run time size (GB)
00 68 0.2 Euler 04h03m 1.22
01 68 0.2 Heun 06h37m 1.22
02 68 0.1 Euler 07h33m 1.22
03 68 0.1 Heun 12h41m 1.22
04 96 0.2 Euler 05h46m 1.64
05 96 0.2 Heun 08h33m 1.64
06 96 0.1 Euler 11h10m 1.64
07 96 0.1 Heun 16h49m 1.64
08 190 0.2 Euler 15h39m 3.06
09 190 0.2 Heun 19h09m 3.06
10 190 0.1 Euler 01d07h 3.06
11 190 0.1 Heun 01d13h 3.06

Table 1: Summary of execution times and storage space needed for 32 min long
simulations using the Larter-Breakspear model. The resulting time series have
a sampling frequency of 1kHz, which might be further reduced to save space
and to simplify data analysis. Only deterministic methods were used here and
the integration time step size dt is expressed in milliseconds. Running times are
in a human readable format. With respect to the storage space: I have only
saved the state variable V , which is in general the one representing the neural
activity of interest. It is possible to save all of them if required.

If my memory does not fail, it is also the integration scheme used in Alstott
et al. (2009); Honey et al. (2007); Zalesky et al. (2014).
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