
73

3
Process-based 

Parallelism

 multiprocessing

 

 

 

 

 

 

 

 

 

 

 

 mpi4py

 

 

 broadcast

 scatter



Process-based Parallelism

74

 gather

 AlltoAll

 

 

Introduction

multiprocessing mpi4py

multiprocessing

mpi4py

 
 

send() receive()

https://docs.python.org/3.3/library/multiprocessing.html

__main__

python multiprocessing_example.py

multiprocessing_example.py
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How to spawn a process

start()

join()

How to do it...

foo(i) i

#Spawn a Process: Chapter 3: Process Based Parallelism
import multiprocessing

def foo(i):
    print ('called function in process: %s' %i)
    return

if __name__ == '__main__':
    Process_jobs = []
    for i in range(5):
        p = multiprocessing.Process(target=foo, args=(i,))
        Process_jobs.append(p)
        p.start()
        p.join()

spawn_a_process.py

python spawn_a_process.py
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C:\Python CookBook\ Chapter 3 - Process Based Parallelism\Example Codes 
Chapter 3>python spawn_a_process.py

called function in process: 0

called function in process: 1

called function in process: 2

called function in process: 3

called function in process: 4

How it works...

import multiprocessing

p = multiprocessing.Process(target=foo, args=(i,))

start()

p.start()

 
foo()

 
join()

p.join()

p.join()

There's more...
Process

if __name__ == '__main__':
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import multiprocessing
import target_function

if __name__ == '__main__':
    Process_jobs = []
    for i in range(5):
        p = multiprocessing.Process   \
            (target=target_function.function,args=(i,))
         Process_jobs.append(p)
         p.start()
         p.join()

target_function.py

#target_function.py

def function(i):
    print ('called function in process: %s' %i)
    return

How to name a process

How to do it...

Chapter 2
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foo()

#Naming a Process: Chapter 3: Process Based Parallelism
import multiprocessing
import time

def foo():
    name = multiprocessing.current_process().name
    print ("Starting %s \n" %name)
    time.sleep(3)
    print ("Exiting %s \n" %name)

if __name__ == '__main__':
    process_with_name = \
                      multiprocessing.Process\
                      (name='foo_process',\
                       target=foo)
    process_with_name.daemon = True
    process_with_default_name = \
                              multiprocessing.Process\
                              (target=foo)
    process_with_name.start()
    process_with_default_name.start()

python naming_process.py

C:\Python CookBook\Chapter 3 - Process Based Parallelism\Example Codes 
Chapter 3>python naming_process.py

Starting foo_process

Starting Process-2

Exiting foo_process

Exiting Process-2
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How it works...

process_with_name = multiprocessing.Process
          (name='foo_function', target=foo)

foo_function

name = multiprocessing.current_process().name

How to run a process in the background

How to do it...

import multiprocessing
import time

def foo():
    name = multiprocessing.current_process().name
    print ("Starting %s \n" %name)
    time.sleep(3)
    print ("Exiting %s \n" %name)
    

if __name__ == '__main__':
    background_process = multiprocessing.Process\
                         (name='background_process',\
                          target=foo)
    background_process.daemon = True
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    NO_background_process = multiprocessing.Process\
                           (name='NO_background_process',\
                            target=foo)
    
    NO_background_process.daemon = False
    
    background_process.start()
    NO_background_process.start()

python background_process.py

C:\Python CookBook\ Chapter 3 - Process Based Parallelism\Example Codes 
Chapter 3>python background_process.py

Starting NO_background_process

Exiting NO_background_process

How it works...
daemon

background_process.daemon = True

There's more...
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How to kill a process
terminate()

is_alive()

How to do it...
foo()

terminate()

#kill a Process: Chapter 3: Process Based Parallelism
import multiprocessing
import time

def foo():
    print ('Starting function')
    time.sleep(0.1)
    print ('Finished function')

if __name__ == '__main__':
    p = multiprocessing.Process(target=foo)
    print ('Process before execution:', p, p.is_alive())
    p.start()
    print ('Process running:', p, p.is_alive())
    p.terminate()
    print ('Process terminated:', p, p.is_alive())
    p.join()
    print ('Process joined:', p, p.is_alive())
    print ('Process exit code:', p.exitcode)
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How it works...
is_alive()

terminate()

p.terminate()

ExitCode ExitCode

 == 0

 > 0

 < 0 -1 * ExitCode

ExitCode -15
-15

How to use a process in a subclass

 Process

 _init__(self [,args])

 run(self [,args]) Process

Process
start() run()


