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Classical NEURON Specification Style

new NetCon(PreSyn, PostSyn)

The Parallel Problem
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Every spike source (cell) must have aglobal id number.

for (gid = poid: gid < ncell; gid += pe.nhost) {
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Create cell only where the gid exists.
if (pe.gid_exists(7)) {
) PreCell = new Cell()
Associate gid with spike source.

nc = new NetCon(PreSyn, nil)
pe.cell(7, nc)
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Create NaCon on CPU wheretarget exists.
nc = new pe.gid_connect(7, PostSyn)

pc seg maxstep(10)
dinit
pc psolve(tstop)

Run using theidiom

any spikehere must be defivered here:

pe.set_maxstep() uses
MPI_Allreduce
to détermine minimum delay.
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More Efficient Spike M anagement

Spike exchange buffer compressi

on  (Requires fixed step method)

Reduce integration interval to < 256 dt steps, code the double spiketime as a byte.
If there are < 256 cells on each CPU code the int gid as a char local_id.

Select reasonable MPI_Allgather buffer size to send n spikes before

requiring an MPI_Allgaiherv overflow message.

Bin Queue  (Requires fixed step method)

need at least maximum NetCon delay / dt bins

ARTIFICIAL_CELL SelfEvents bypass queue

(Requires the integration interval be <= the positive global minimum NetCon delay)
On every incoming NetCon event check to seeif SafEvent <t

After each integration interval iterate over outstanding SelfEvents
todeliver all that are <.
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Artificial Spiking Net Performance

arificial cell

pike compresion + in queue
s events ot on quetle

#cPu
Each cell fires randomly every 10 to 20 ms. tstop = 200(ms)
65K cells, 1000 random connections per cell delay = 1(ms)
256K cells, 10,000 random connections per cell weight =0
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Continuous Voltage Exchange
pc.source_var(&source_var, sgid)
pe.target_var(&target_var, sgid)

) Round Robin Fill cpu i

L oad Balance
7cells 3cpus (or heterogeneous cells)

pe.source_var(&s1.v(x1), 1)
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pe.target_var(&g2.vpre, 1)
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overflow on cpu i +1

//s1{g1=new HallGap(x) ) |
AN glvpre

pc.target_var(&gl.vpre, 2)
pe.source_var(&s2.v(x2), 2)
gap.mod 1
NEURON { ASSI GNED {
POl NT_PROCESS Hal f Gap v (milivelt)
ELECTRODE_CURRENT i vgap (millivolt)
RANGE 1, i, vgap i (nanoarp)
) } but

PARAVETER { r = 1e9 (megohm) }  BREAKPOINT{i=(vgap - v)ir}
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.. what isthe overhead of splitting a cell?
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No changein Stability
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