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Else // Slave processors do the following operations
(W, b; ) <= ReceiveNet ()
ReceivePatterns ()
For epoch_cnt €— 0 to epoch_requested do
{ // ForwardNet ()
Output; [layer0] €— LayerFun.(Activ.fun.( W; [layer0]
*InputPattn+ b; [layer 0]))
Fori <— 1 to No.OfLayers do
Output[layeri-1] <— AllToAllBrodcastAmngSlaves
(Output; [layer i-1])
Output; [layer
[layer i] * Output[layer i-1] + b; [layeri]))
Endfor

i] €— LayerFun.(Activationfun.( W;

CalculateError ()
SendErrorToMaster ()
Finish <— ReceiveFinishMessage ()
If (Finish = Yes )
Break
Endif
If (epoch_cnt / evaluation_period =k; k N)
ON_Node ActivityTest ()
OFF Node ActivityTest ()
Command <— ReceiveCommandFromMaster ()
If (Command = Construct)
SendFirstLayerToMaster()
ReceiveFirstLayerFromMaster()
Else
If (Command = Do pruning routine)
SendFirstLayerToMaster ()
ReceiveFirstLayerFromMaster ()

Endif
Endif
For block <— 0 to No_Block do
{ // ForwardNet ()

Output; [layer0] <— LayerFun.(Activationfun.
(W [layer 0] * InputPattern + bj [layer 0]) )

Fori <— 1 to NumberOfLayers do
Output[layeri-
1] <— AllToAllBrdcastAmngSlaves( Output;
[layeri-1])
Output; [layeri] €— LayerFun.(Activationfun.
w; [layer i] * Output[layer i-1] +b; [layeri]))
Endfor

}
{ // BackwardNet ()
E; < CalculateError ()

Delta; [No.OfLayers-

1] <= F* (Layer[No.OfLayer -1]).* E; //Delta
of output layer
For I €—NumberOfLayer-2 to 0 do
Delta; [layer i] «— F* (Layer{layer i]).*(
Trnspose( W; [layer i+1])* Delta; [layer i+1] )
If( process_rank = 1)
WholeDelta[layer
i] €— Gather&SumDeltaFromAll
Slaves ()
ScatterDeltaAmongAllSlaves

(WholeDelta[layer i])
Else

SendToFirstSlave ( Delta; [layer i])
Delta; [layeri] < ReceivFromFirstSlave ()
Endif

J55l axws S SendPatternsToAll() b slyz! b (s
o ye 5o S Jlo)l o Sisloy (oled sl 1) Gispel slasSl
! o S5ls g s ok BP 2,58 b, sos o
g 00,5 dmlno | 095 4 bgpje (952 llas Kdjloy ya 5 0ud
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For all PE_cnt where 0 < PE _cnt < No_processes
If (process_rank =0 ) // Master processor Does the
following operations

ScatterNetAmongProcesses (w,b)

SendPatternsToAll ()

For epoch_cnt €— 0 to epoch_requested do
Totalerror <— AccumulateErrorFromAll ()

If ( Totalerror < eg) // eg is error goal

SendToSlavesFinishMessage (Yes)

Break

Else

SendToSlavesFinishMessage (No)

If (epoch_cnt / evaluation_period = k; k N)
Act ON <— ON_Node_ActivityTest() //returns 0
if there is no need to prune in hidden layers.
Act_OFF <— OFF_Node_ActivityTest() //returns
0 if there is no need to add any neuron in hidden
layers.

If (Act_OFF #0)
SendCommandToAllSlaves (Construct)
GatherFirstLayerFromAllSlaves()
AddApropriateNo.OfNeursToFirstLayer()
ScatterFirstLayerAmongSlaves()

Else
If (Act_ON #0)
SendCommandToAllSlaves(Do pruning)
GatherFirstLayerFromAllSlaves ()
PrunLayer ()
ScatterFirstLayerAmongSlaves ()

Else

SendCommandToAllSlaves (Go on)

Endif

Endif

Endif
Previouserror €— Totalerror
Endif
Endfor
(w,b) «<— GatherNetFromAllSlaves ()
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Endfor
A W [layer0] <— alfa*(1-m)* Delta; [layer
0]*Transpose(InputPattern) + m*A w; [layer 0]
W; [layer 0] <— W; [layer O]+A W; [layer 0]
For i «— 1to NumberOfLayers do
A W; [layeri] <— alfa*(1-m)* Delta,; [layer
i]*Transpose(Output[layeri-
1])+m*A w; [layer i]
W; [layer i] €= W; [layer i]+A w; [layer i]
Endfor
A b; [layer0] «<— alfa*(1- m)* Delta; [layer
0]*Transpose(1L) + m*Ab; [layer 0]
b; [layer0] <— b; [layer 0]+A b; [layer 0]
For i ¢<— 1 to NumberOfLayers do
A b [layer i] ¢— alfa*(1-m)* Delta;
[layer i]*Transpose(1L) + m*Ab; [layer i]
b; [layer i] ¢— b [layer i]+ A b; [layer i]
Endfor

}
Endfor

Endfor
SendToMaster (W;, b;)

Endif
Endfor
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