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Procceses incrementing memory
location atomically 

P1P0 P2 P3P1P0 P2 P3
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Instance after all processes have updated
the memory location
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1      MPIR_Comm_rank ( comm, &rank );
2      MPIR_Comm_size ( comm, &size ) 

4          barrier_number = 1;
5      else
6          barrier_number = barrier_number + 1 ;

3      if ( barrier_number == 127)

16          }
17      }

13                  while (barrier_buffer[destination] < barrier_number) dummy=1;
14              else

 7      if ( size > 1 ) {
8          for ( d = 1; d < size; d<<=1) {

15                  while ( ( barrier_buffer[destination] != 127 ) && ( barrier_buffer[destination] != 1 ) ) dummy = 1;

12              if ( barrier_number < 127 ) 

  9              destinaton = (rank ^ d);

11           MPI_Send(barrier_buffer, 1, MPI_CHAR, destination, 1, comm−>self) 
10           set_rdma(1);
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Synchronization Barrier

For 5000 iterations
Start Timer at Root

MPI_Broadcast
If ( Node_Id == ROOT )

MPI_Recv(Message From Last Leaf)
If (Node_Id == LAST LEAF)

Delay(T1)

Stop Timer
MPI_Send(4 byte ack to ROOT)

Time = (Stop − Start ) − (1way Latency of 4byte ack) − T1
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Copying 
at Root P0
in registered buffer

at Node P1
to user buffer

2K

Trasmit time of the 2K data

Copying 2K 
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at Root P0
in registered buffer

at Node P1
to user bufferTrasmit time for 1K

 Copying 1K Copying 1K 
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Worst Time += ( bytes * T_copy_rate ) * 2
Best_Time   += ( bytes * T_copy_rate ) * 2 

T_transmit  =  bytes  *  T_transmit _per_byte;
Best_time    =  Worst_time  =  0;

Quotient       =  Nodes / ( k + 1 );

         
 

        

      Sender_side = T_mpi + T_descriptor + T_startup + T_nic 

End− while

 

 else If  (T_transmit <  (T_startup + T_nic )  ) then

  Best_time    +=  Sender_side  +  Receiver_side ;

     If  ( T_transmit >  ( T_startup  + T_nic ) ) then

  Receiver_side  = (  T_transmit  *  Nodes  )  +  T_startup  +  T_nic  +  T_operation

while ( Quotient  !=  0 ) {

   If  ( T_transmit <  T_startup  ) then

   else

  Worst_time +=  Sender_side  +  Receiver_side  + T_operation * ( k  − 1 )

  Receiver_side = T_transmit +  T_nic + (T_startup * k) + T_operation 

  Receiver_side = T_transmit +  T_nic + (T_startup * k) + (T_transmit − T_startup) * (k−1)  + T_operation 

    
  

 

 

   else

Endif
Endif

Endif
  Worst_time +=  Sender_side + Receiver_side +  ( T_nic + T_operation) * (Remainder − 2)  
  Best_time    +=  Sender_side + Receiver_side ;

Endif
Endif

  Best_time    +=  Sender_side + Receiver_side

  Worst_time +=  Sender_side + Receiver_side +  (T_nic + T_operation ) * (k − 1) 

Remainder = Dividend % (k+1)
Quotient = Dividend/(k+1);
Dividend = Quotient ;

If ( Remainder != 1 ) then

      Sender_side  = T_mpi + T_descriptor + T_startup + T_nic 
     If  (  T_transmit  >  ( T_startup + T_nic ) ) then

  Receiver_side  = ( T_transmit  * ( Remainder  −  1 )  ) + T_startup + T_nic + T_operation
  Best_time     +=  Sender_side  +  Receiver_side 
  Worst_time  +=  Sender_side  +  Receiver_side  +  T_operation  *  ( Remainder  −  2 )

else if (T_transmit <  (  T_startup + T_nic  )   ) then
   If  ( T_transmit <  T_startup  ) then

  Receiver_side = T_transmit +  T_nic + (T_startup * (Remainder −1)) + T_operation 

  Receiver_side = T_transmit +  T_nic + (T_startup * (Remainder −1 )) +  
  + ( ( T_transmit − T_startup) * (Remainder −2 ) )  + T_operation 
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