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How it works…
multiprocessing.Pool function_square

      pool = multiprocessing.Pool(processes=4)

pool.map

pool_outputs = pool.map(function_square, inputs)

inputs 0 100

inputs = list(range(100))

pool_outputs

print ('Pool    :', pool_outputs)

pool.map()
map()

Using the mpi4py Python module

mpi4py
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Getting ready
mpi4py

http://mpi4py.scipy.org/docs/usrman/install.html#

mpich  
http://www.mpich.org/downloads/

Run as administrator

msiexec /i mpich_installation_file.msi

wmpiconfig

C:\Program Files\MPICH2\bin

smpd smpd -status smpd running on 
$hostname$

$MPICHROOT\examples
cpi.exe mpiexec -n 4 cpi
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pip https://pip.pypa.io/en/stable/
installing.html

pip.exe Scripts

mpi4py

C:> pip install mpi4py

How to do it…

#hello.py
from mpi4py import MPI
comm = MPI.COMM_WORLD
rank = comm.Get_rank()
print ("hello world from process ", rank) 

C:> mpiexec  -n 5 python  helloWorld_MPI.py
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('hello world from process ', 1)

('hello world from process ', 0)

('hello world from process ', 2)

('hello world from process ', 3)

('hello world from process ', 4)

How it works…

p
0 p-1

rank = comm.Get_rank()

comm

comm = MPI.COMM_WORLD

P0

P2

P3

P4

P5

There's more…
stdout
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Point-to-point communication

mpi4py

 Comm.Send(data, process_destination)

 Comm.Recv(process_source)

Comm

comm = MPI.COMM_WORLD

How to do it…
comm.send comm.recv 

from mpi4py import MPI

comm=MPI.COMM_WORLD
rank = comm.rank
print("my rank is : " , rank)

if rank==0:
    data= 10000000
    destination_process = 4
    comm.send(data,dest=destination_process)
    print ("sending data %s " %data + \ 
           "to process %d" %destination_process)
   
if rank==1:
    destination_process = 8
    data= "hello"
    comm.send(data,dest=destination_process)
    print ("sending data %s :" %data + \ 
           "to process %d" %destination_process)
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if rank==4:
    data=comm.recv(source=0)
    print ("data received is = %s" %data)
    
    
if rank==8:
    data1=comm.recv(source=1)
    print ("data1 received is = %s" %data1)

C:\>mpiexec -n 9 python pointToPointCommunication.py

('my rank is : ', 5)

('my rank is : ', 1)

sending data hello :to process 8

('my rank is : ', 3)

('my rank is : ', 0)

sending data 10000000 to process 4

('my rank is : ', 2)

('my rank is : ', 7)

('my rank is : ', 4)

data received is = 10000000

('my rank is : ', 8)

data1 received is = hello

('my rank is : ', 6)

How it works…

comm

comm=MPI.COMM_WORLD

rank

rank = comm.rank
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if rank==0:
    data= 10000000
    destination_process = 4
    comm.send(data,dest=destination_process)

rank
comm.recv

…
if rank==4:
    data=comm.recv(source=0)

if rank==1:
    destination_process = 8
    data= "hello"
    comm.send(data,dest=destination_process)

if rank==8:
    data1=comm.recv(source=1)

mpi4py

send Request to send

Permission to send

receive

sender receiver

DATA
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sender
receiver

There's more…
comm.send() comm.recv()

 

 

Avoiding deadlock problems

mpi4py

How to do it…

rank rank

from mpi4py import MPI

comm=MPI.COMM_WORLD
rank = comm.rank
print("my rank is : " , rank)
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if rank==1:
    data_send= "a"
    destination_process = 5
    source_process = 5

    data_received=comm.recv(source=source_process)
    comm.send(data_send,dest=destination_process)
    
    print ("sending data %s " %data_send + \
           "to process %d" %destination_process)
    print ("data received is = %s" %data_received)

     
if rank==5:
    data_send= "b"
    destination_process = 1
    source_process = 1

    comm.send(data_send,dest=destination_process)
    data_received=comm.recv(source=source_process)
    

    print ("sending data %s :" %data_send + \
           "to process %d" %destination_process)
 print ("data received is = %s" %data_received)

How it works…

C:\>mpiexec -n 9 python deadLockProblems.py

('my rank is : ', 8)

('my rank is : ', 3)

('my rank is : ', 2)

('my rank is : ', 7)

('my rank is : ', 0)

('my rank is : ', 4)

('my rank is : ', 6)
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comm.recv() comm.send()
comm.send()

comm.recv()
comm.recv() 

comm.send()

if rank==1:
    data_send= "a"
    destination_process = 5
    source_process = 5
    comm.send(data_send,dest=destination_process)
    data_received=comm.recv(source=source_process)
    
if rank==5:
    data_send= "b"
    destination_process = 1
    source_process = 1
    data_received=comm.recv(source=source_process)
    comm.send(data_send,dest=destination_process)

comm.send()

comm.send()

if rank==1:
    data_send= "a"
    destination_process = 5
    source_process = 5
    comm.send(data_send,dest=destination_process)
    data_received=comm.recv(source=source_process)
             
if rank==5:
    data_send= "b"
    destination_process = 1
    source_process = 1
    comm.send(data_send,dest=destination_process)
    data_received=comm.recv(source=source_process)
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C:\>mpiexec -n 9 python deadLockProblems.py

('my rank is : ', 7)

('my rank is : ', 0)

('my rank is : ', 8)

('my rank is : ', 1)

sending data a to process 5

data received is = b

('my rank is : ', 5)

sending data b :to process 1

data received is = a

('my rank is : ', 2)

('my rank is : ', 3)

('my rank is : ', 4)

('my rank is : ', 6)

There's more…

Sendrecv

Sendrecv(self, sendbuf, int dest=0, int sendtag=0, recvbuf=None, int 
source=0, int recvtag=0, Status status=None)

comm.send()
comm.recv()

if rank==1:
    data_send= "a"
    destination_process = 5
    source_process = 5
    data_received=comm.sendrecv(data_send,dest=destination_process,
                                source =source_process)
if rank==5:
    data_send= "b"
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    destination_process = 1
    source_process = 1
    data_received=comm.sendrecv(data_send,dest=destination_process,
                                source=source_process)

Collective communication using broadcast

1 2 3 4

0

mpi4py

buf = comm.bcast(data_to_share, rank_of_root_process)

comm
root comm
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How to do it…

rank variable_to_share

from mpi4py import MPI

comm = MPI.COMM_WORLD
rank = comm.Get_rank()

if rank == 0:
   variable_to_share = 100 
           
else:
   variable_to_share = None

variable_to_share = comm.bcast(variable_to_share, root=0)
print("process = %d" %rank + " variable shared  = %d " \  
                     %variable_to_share)

C:\>mpiexec -n 10 python broadcast.py

process = 0 variable shared  = 100

process = 8 variable shared  = 100

process = 2 variable shared  = 100

process = 3 variable shared  = 100

process = 4 variable shared  = 100

process = 5 variable shared  = 100

process = 9 variable shared  = 100

process = 6 variable shared  = 100

process = 1 variable shared  = 100

process = 7 variable shared  = 100

How it works…
variabile_to_share 100

if rank == 0:
   variable_to_share = 100 
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variable_to_share = comm.bcast(variable_to_share, root=0)

variable_to_share
print

print("process = %d" %rank + " variable shared  = %d " \  
                     %variable_to_share)

There's more…

mpi4py

 

 

 

 

 

 

Collective communication using scatter

comm.bcast comm.scatter  
 


