
NEURON + Threads

Simulations on multicore desktops.



No (more) Free Lunch

(Intel, Wikipedia)
Intel CPU Introductions



Thread style in NEURON

void* step(NrnThread* nt) {
    ... nt−>id ...
}

run() {
  while (t < tstop) {
    multithread_job(step)
    plot()
  }
}

multithread_job(run)

run(NrnThread* nt) {
  while(t < tstop) {
    step(nt)
    barrier()
    if (nt−>id == 0) { plot() }
    barrier()
  }
}

Join

Condition Wait
We never use.

Reminiscent of MPI
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Fixed step: t −> t + dt

setup triang bksub updatereduce
solve

cond
gates

S T R B U G

S U GT B

TS B U G

S T U GBR

Global var dt y’ = f() dy’/dy

27 ||Vector operations
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$ mkthreadsafe
NEURON {
        SUFFIX CAlM95
        USEION ca READ cai,cao WRITE ica
        RANGE  gbar,ica
        GLOBAL minf,tau
}
Translating CAlM95.mod into CAlM95.c
Notice: Assignment to the GLOBAL variable, "minf", is not thread safe
Notice: Assignment to the GLOBAL variable, "tau", is not thread safe
Force THREADSAFE? [y][n]: n



DERIVATIVE state {
        rate(v)
        m’ = (minf − m)/tau
}

        LOCAL a
        a    = alp(v) 
        tau  = 1/(tfa*(a + bet(v)))
        minf = tfa*a*tau
}

PROCEDURE rate(v (mV)) {



Force THREADSAFE? [y][n]: n
y

NEURON {
    THREADSAFE
        SUFFIX CAlM95
        USEION ca READ cai,cao WRITE ica
        RANGE  gbar,ica
        GLOBAL minf,tau
}



$ mkthreadsafe
NEURON {
        POINT_PROCESS GABAa
        POINTER pre
        ...
}
        VERBATIM
        return 0;
        ENDVERBATIM
Translating gabaa.mod into gabaa.c
Notice: Use of POINTER is not thread safe.
Notice: VERBATIM blocks are not thread safe
Notice: Assignment to the GLOBAL variable, "Rtau", is not thread safe
Notice: Assignment to the GLOBAL variable, "Rinf", is not thread safe
Force THREADSAFE? [y][n]: n
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