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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()
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How to do it...

#Using a process in a subclass Chapter 3: Process Based #Parallelism

import multiprocessing

class MyProcess(multiprocessing.Process):
    def run(self):
        print ('called run method in process: %s' %self.name)
        return

if __name__ == '__main__':
    jobs = []
    for i in range(5):
        p = MyProcess ()
        jobs.append(p)
        p.start()
        p.join()

python subclass_process.py

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

called run method in process: MyProcess-1

called run method in process: MyProcess-2

called run method in process: MyProcess-3

called run method in process: MyProcess-4

called run method in process: MyProcess-5

How it works...
Process Process

run() Process

class MyProcess (multiprocessing.Process):
    def run(self):
        print ('called run method in process: %s' %self.name)
        return
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MyProcess()
start()

p = MyProcess()
p.start()

join()

How to exchange objects between 
processes

Communication
Channels

QUEUES PIPES

Using queue to exchange objects
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How to do it...

producer consumer  

import multiprocessing
import random
import time

class producer(multiprocessing.Process):
    def __init__(self, queue):
        multiprocessing.Process.__init__(self)
        self.queue = queue

    def run(self) :
        for i in range(10):
            item = random.randint(0, 256)
            self.queue.put(item) 
            print ("Process Producer : item %d appended to queue %s"\
                   % (item,self.name))
            time.sleep(1)
            print ("The size of queue is %s"\
                   % self.queue.qsize())
       
class consumer(multiprocessing.Process):
    def __init__(self, queue):
        multiprocessing.Process.__init__(self)
        self.queue = queue

    def run(self):
        while True:
            if (self.queue.empty()):
                print("the queue is empty")
                break
            else :
                time.sleep(2)
                item = self.queue.get()
                print ('Process Consumer : item %d popped from by %s \n'\
                       % (item, self.name))
                time.sleep(1)
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if __name__ == '__main__':
        queue = multiprocessing.Queue()
        process_producer = producer(queue)
        process_consumer = consumer(queue)
        process_producer.start()
        process_consumer.start()
        process_producer.join()
        process_consumer.join()

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

Process Producer : item 69 appended to queue producer-1

The size of queue is 1

Process Producer : item 168 appended to queue producer-1

The size of queue is 2

Process Consumer : item 69 popped from by consumer-2

Process Producer : item 235 appended to queue producer-1

The size of queue is 2

Process Producer : item 152 appended to queue producer-1

The size of queue is 3

Process Producer : item 213 appended to queue producer-1

Process Consumer : item 168 popped from by consumer-2

The size of queue is 3

Process Producer : item 35 appended to queue producer-1

The size of queue is 4

Process Producer : item 218 appended to queue producer-1

The size of queue is 5

Process Producer : item 175 appended to queue producer-1

Process Consumer : item 235 popped from by consumer-2

The size of queue is 5

Process Producer : item 140 appended to queue producer-1

The size of queue is 6

Process Producer : item 241 appended to queue producer-1

The size of queue is 7

Process Consumer : item 152 popped from by consumer-2

Process Consumer : item 213 popped from by consumer-2
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Process Consumer : item 35 popped from by consumer-2

Process Consumer : item 218 popped from by consumer-2

Process Consumer : item 175 popped from by consumer-2

Process Consumer : item 140 popped from by consumer-2

Process Consumer : item 241 popped from by consumer-2

the queue is empty

How it works...
Queue

if __name__ == '__main__':
       queue = multiprocessing.Queue()

producer consumer Queue

        process_producer = producer(queue)
        process_consumer = consumer(queue)

put() 

for i in range(10):
            item = random.randint(0, 256)
            self.queue.put(item)

get 
while 

break

def run(self):
        while True:
            if (self.queue.empty()):
                print("the queue is empty")
                break
            else :
                time.sleep(2)
                item = self.queue.get()
                print ('Process Consumer : item %d popped from by %s 
\n'\
                       % (item, self.name))
                time.sleep(1)
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There's more...
JoinaleQueue

 task_done() get()

 join()

Using pipes to exchange objects

 

 

How to do it...
 

import multiprocessing 
 
 
def create_items(pipe):
    output_pipe, _ = pipe
    for item in range(10):
        output_pipe.send(item)
    output_pipe.close()
 
def multiply_items(pipe_1, pipe_2):
    close, input_pipe = pipe_1
    close.close()
    output_pipe, _ = pipe_2
    try:
        while True:
            item = input_pipe.recv()
            output_pipe.send(item * item)
    except EOFError:
        output_pipe.close()
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if __name__== '__main__':

#First process pipe with numbers from 0 to 9
    pipe_1 = multiprocessing.Pipe(True)
    process_pipe_1 = \
                   multiprocessing.Process\
                   (target=create_items, args=(pipe_1,))
    process_pipe_1.start()

#second pipe,
    pipe_2 = multiprocessing.Pipe(True)
    process_pipe_2 = \
                   multiprocessing.Process\
                   (target=multiply_items, args=(pipe_1, pipe_2,))
    process_pipe_2.start()
 
    pipe_1[0].close()
    pipe_2[0].close()

    try:
        while True:
            
            print (pipe_2[1].recv())
    except EOFError:
        print("End")
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How it works...
pipe()

out_pipe
create_items()

def create_items(pipe):
    output_pipe, _ = pipe
    for item in range(10):
        output_pipe.send(item)
    output_pipe.close()

process_pipe_2 = multiprocessing.Process(target=multiply_items,   
                     args=(pipe_1, pipe_2,))

try:
        while True:
           print (pipe_2[1].recv())
except EOFError:
        print ("End")

How to synchronize processes

 Lock
acquire() release()

 Event
Event

set() clear()

 Condition
wait()

notify_all()
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 Semaphore

 RLock lock
Threading

 Barrier
 

How to do it...
barrier()

import multiprocessing
from multiprocessing import Barrier, Lock, Process
from time import time
from datetime import datetime

def test_with_barrier(synchronizer, serializer):
    name = multiprocessing.current_process().name
    synchronizer.wait()
    now = time()
    with serializer:
        print("process %s ----> %s" \
              %(name,datetime.fromtimestamp(now)))

def test_without_barrier():
    name = multiprocessing.current_process().name
    now = time()
    print("process %s ----> %s" \
          %(name ,datetime.fromtimestamp(now)))

if __name__ == '__main__':
    synchronizer = Barrier(2)
    serializer = Lock()
    Process(name='p1 - test_with_barrier'\
            ,target=test_with_barrier,\
            args=(synchronizer,serializer)).start()
    Process(name='p2 - test_with_barrier'\
            ,target=test_with_barrier,\
            args=(synchronizer,serializer)).start()
    Process(name='p3 - test_without_barrier'\
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            ,target=test_without_barrier).start()
    Process(name='p4 - test_without_barrier'\
            ,target=test_without_barrier).start()

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

process p1 - test_with_barrier ----> 2015-05-09 11:11:33.291229

process p2 - test_with_barrier ----> 2015-05-09 11:11:33.291229

process p3 - test_without_barrier ----> 2015-05-09 11:11:33.310230

process p4 - test_without_barrier ----> 2015-05-09 11:11:33.333231

How it works...

2

if __name__ == '__main__':
    synchronizer = Barrier(2)
    serializer = Lock()
    Process(name='p1 - test_with_barrier'\
            ,target=test_with_barrier,\
            args=(synchronizer,serializer)).start()
    Process(name='p2 - test_with_barrier'\
            ,target=test_with_barrier,\
            args=(synchronizer,serializer)).start()

test_with_barrier_function wait()

def test_with_barrier(synchronizer, serializer):
    name = multiprocessing.current_process().name
    synchronizer.wait()

wait()

    now = time()
    with serializer:
        print("process %s ----> %s" %(name \  
              ,datetime.fromtimestamp(now)))
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Process P1

Process P2

Process P2Process P1

Process P1 Process P2

Barrier

Barrier

Barrier

The two Process
are executed

Process P2 reaches the Barrier, it
sends a signal to Process P1, and
blocks until P1 reaches the Barrier.

All the Processes are arrived at the
Barrier. They access to their shared
resources to update their local data
and keep on executing.

How to manage a state between processes
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How to do it...

n
taskWorkers

stdout

import multiprocessing

def worker(dictionary, key, item):
    dictionary[key] = item

if __name__ == '__main__':
    mgr = multiprocessing.Manager()
    dictionary = mgr.dict()
    jobs = [ multiprocessing.Process\
             (target=worker, args=(dictionary, i, i*2))
             for i in range(10) 
             ]
    for j in jobs:
        j.start()
    for j in jobs:
        j.join()
    print ('Results:', dictionary)

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

key = 0 value = 0

key = 2 value = 4

key = 6 value = 12

key = 4 value = 8

key = 8 value = 16

key = 7 value = 14

key = 3 value = 6

key = 1 value = 2

key = 5 value = 10

key = 9 value = 18

Results: {0: 0, 1: 2, 2: 4, 3: 6, 4: 8, 5: 10, 6: 12, 7: 14, 8: 16, 9: 
18}
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How it works...

mgr = multiprocessing.Manager()

dictionary

dictionary = mgr.dict()

jobs = [multiprocessing.Process \            
        (target=taskWorker,args=(dictionary,i,i*2)) 
        for i in range(10)
       ]

for j in jobs:
        j.start()

taskWorker

def taskWorker(dictionary, key, item):
    dictionary[key] = value

for j in jobs:
        j.join()
    print ('Results:', d)

How to use a process pool
Pool

Pool

 apply()

 apply_async() apply()

 map() map()
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 map_async() map()

How to do it…

map

def function_square(data):
    result = data*data
    return result

if __name__ == '__main__':
    inputs = list(range(100))
    pool = multiprocessing.Pool(processes=4)
    pool_outputs = pool.map(function_square, inputs)
    pool.close() 
    pool.join()  
    print ('Pool    :', pool_outputs)

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

Pool    : [0, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 
225, 256, 289, 324, 361, 400, 441, 484, 529, 576, 625, 676, 729, 784, 
841, 900, 961, 1024, 1089, 1156, 1225, 1296, 1369, 1444, 1521, 1600, 
1681, 1764, 1849, 1936, 2025, 2116, 2209, 2304, 2401, 2500, 2601, 2704, 
2809, 2916, 3025, 3136, 3249, 3364, 3481, 3600, 3721, 3844, 3969, 4096, 
4225, 4356, 4489, 4624, 4761, 4900, 5041, 5184, 5329, 5476, 5625, 5776, 
5929, 6084, 6241, 6400, 6561, 6724, 6889, 7056, 7225, 7396, 7569, 7744, 
7921, 8100, 8281, 8464, 8649, 8836, 9025, 9216, 9409, 9604, 9801]


