NEURON + Threads

Simulations on multicor e desktops.
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Thread style in NEURON

Join
run() {
while (t < tstop) {
multithread_job(step)
plot()
J z S\
void* step(NrnThread* nt) {
.. nt=>id ...
}
We never use. - _
Condition Wait
multithread_job(run)

run(NrnThread* nt) {

while(t < tstop) {
step(nt) /
barrier()
if (nt—>id == 0) { plot() }
barrier()

} Reminiscent of MPI
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False cache line sharing

CPU1

cache line
8 or 16 doubles

CPU 2

4 Processors

Stride  fori=1, 1e8 {x += 1}

(bytes) (s)
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Fixed step: t —>t + dt

S T R B U G
setup triang reduce bksub update cond
solve gates
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Global var dt Y =10 dy/dy
27 ||Vector operations
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Lazarewicz 2002, CA3 Pyramidal Neuron
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NEURON Main Menu

ParallelComputeTool[0]

?? useful processors

Total model complexity: 28021
1 pieces
Loadimbalance:0.0%

Thread Parallel
CacheEfficient
Use busy waiting
Multisplit




NEURON Main Menu

Iconify

File Edit Build Tools Graph Vector Window

Shape x-464.993:577.093 y-795.633: 3¢

Close Hide

ParallelComputeTool[0]
Close Hide

4 useful processors

Total model complexity: 28044
24 pieces

Loadimbalance: 1.9%

# threads 4 21

Thread Parallel
CacheEfficient
Use busy waiting
.k Multisplit

»Refresh I




RunControl

Graph[0] x-14:154 y-92:52

Instead of 35.4s



$ mkthreadsafe
NEURON {
SUFFIX CAIM95
USEION ca READ cai,cao WRITE ica
RANGE gbar,ica
GLOBAL minf,tau
}
Translating CAIM95.mod into CAIM95.c
Notice: Assignment to the GLOBAL variable, "minf", is not thread s

Notice: Assignment to the GLOBAL variable, "tau", is not thread sa
Force THREADSAFE? [y][n]: n



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

}

PROCEDURE rate(v (mV)) {
LOCAL a
a =alp(v)

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



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

NEURON {
THREADSAFE
SUFFIX CAIM95
USEION ca READ cai,cao WRITE ica
RANGE gbar,ica
GLOBAL minf,tau



$ mkthreadsafe

NEURON {
POINT _PROCESS GABAa
POINTER pre
}
VERBATIM
return O;

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 s
Notice: Assignment to the GLOBAL variable, "Rinf", is not thread s:
Force THREADSAFE? [y][n]: n
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