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Thread synchronization with a condition

Getting ready

How to do it…

from threading import Thread, Condition
import time

items = []
condition = Condition()

class consumer(Thread):
  def __init__(self):
    Thread.__init__(self)

  def consume(self):
    global condition
    global items  

    condition.acquire()
    if len(items) == 0:
      condition.wait()
      print("Consumer notify : no item to consume")
    items.pop()
    print("Consumer notify : consumed 1 item")
    print("Consumer notify : items to consume are "\
                      + str(len(items)))
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    condition.notify()
    condition.release()
    
  def run(self):
    for i in range(0,20):
      time.sleep(10)
      self.consume()
      

class producer(Thread):
  def __init__(self):
    Thread.__init__(self)

  def produce(self):
    global condition
    global items

    condition.acquire()
    if len(items) == 10:
      condition.wait()
      print("Producer notify : items producted are "\
                              + str(len(items)))
      print("Producer notify : stop the production!!")
    items.append(1)
    print("Producer notify : total items producted "\
                      + str(len(items)))
    condition.notify()
    condition.release()

  def run(self):
    for i in range(0,20):
      time.sleep(5)
      self.produce()      

if __name__ == "__main__":
        producer = producer()
        consumer = consumer()
        producer.start()
        consumer.start()
        producer.join()
        consumer.join()
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How it works…
items[]

condition.acquire()

0

if len(items) == 0:
   condition.wait()



Chapter 2

55

pop

items.pop()

condition.notify()
condition.release()

condition.acquire()
if len(items) == 10:
   condition.wait()

condition.notify()
condition.release()

There's more…

_Condition RLock()
acquire() released()

class _Condition(_Verbose):
    def __init__(self, lock=None, verbose=None):
        _Verbose.__init__(self, verbose)
        if lock is None:
            lock = RLock()
        self.__lock = lock

Thread synchronization with an event

true set() false clear()
wait() true
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How to do it…
 

import time
from threading import Thread, Event
import random

items = []
event = Event()

class consumer(Thread):
    def __init__(self, items, event):
        Thread.__init__(self)
        self.items = items
        self.event = event
    
    def run(self):
        while True:
            time.sleep(2)
            self.event.wait()
            item = self.items.pop()
            print ('Consumer notify : %d popped from list by %s'\
                   %(item, self.name))
            

class producer(Thread):
    def __init__(self, integers, event):
        Thread.__init__(self)
        self.items = items
        self.event = event
    
    def run(self):
        global item
        for i in range(100):
            time.sleep(2)
            item = random.randint(0, 256)
            self.items.append(item) 
            print ('Producer notify : item N° %d appended \
                   to list by %s'\
                   % (item, self.name))
            print ('Producer notify : event set by %s'\
                   % self.name)
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            self.event.set()
            print ('Produce notify : event cleared by %s \n'\
                   % self.name)
            self.event.clear()

if __name__ == '__main__':
    t1 = producer(items, event)
    t2 = consumer(items, event)
    t1.start()
    t2.start()
    t1.join()
        t2.join()

t1
wait()
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How it works…
producer Event()

class consumer(Thread):
    def __init__(self, items, event):
        Thread._init__(self)
        self.items = items
        self.event = event

producer

self.event.set()

self.event.clear() 

consumer Event()

def run(self):
    while True:
       time.sleep(2)
       self.event.wait()
       item = self.items.pop()
       print ('Consumer notify : %d popped from list by %s' % 
             (item, self.name))

producer consumer

Producer Event Management Consumer Event Management

wait

remove
item

clear
event

Sleep

add
item

set
event

P C
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Using the with statement
with

with
with

acquire() release() with 

with

 

 

 

 

Getting ready
with

How to do it…
with

with 

import threading
import logging

logging.basicConfig(level=logging.DEBUG,
                   format='(%(threadName)-10s) %(message)s',)

def threading_with(statement):
    with statement:
        logging.debug('%s acquired via with'  %statement)
        
def threading_not_with(statement):
    statement.acquire()
    try:
        logging.debug('%s acquired directly' %statement )
    finally:
        statement.release()
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if __name__ == '__main__':

#let's create a test battery
    lock = threading.Lock()
    rlock = threading.RLock()
    condition = threading.Condition()
    mutex = threading.Semaphore(1)
    threading_synchronization_list = \
      [lock, rlock, condition, mutex]

#in the for cycle we call the threading_with 
# e threading_no_with function
    for statement in threading_synchronization_list :
        t1 = threading.Thread(target=threading_with,  
             args=(statement,))
        t2 = threading.Thread(target=threading_not_with,   
             args=(statement,))
        t1.start()
        t2.start()
        t1.join()
        t2.join()

with
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How it works…
threading_synchronization_list

    lock = threading.Lock()
    rlock = threading.RLock()
    condition = threading.Condition()
    mutex = threading.Semaphore(1)
    threading_synchronization_list = \

      [lock, rlock, condition, mutex]

for

for statement in threading_synchronization_list :
        t1 = threading.Thread(target=threading_with,  
             args=(statement,))
        t2 = threading.Thread(target=threading_not_with,   
             args=(statement,))

threading_with with 

def threading_with(statement):
    with statement:
        logging.debug('%s acquired via with'  %statement)

There's more…

logging.basicConfig(level=logging.DEBUG,
                   format='(%(threadName)-10s) %(message)s',)

%(threadName)
s
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Thread communication using a queue

 put()

 get()

 task_done()

 join()

How to do it…

from threading import Thread, Event
from queue import Queue
import time
import random

class producer(Thread):
    def __init__(self, queue):
        Thread.__init__(self)
        self.queue = queue
    
    def run(self) :
        for i in range(10):
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            item = random.randint(0, 256)
            self.queue.put(item) 
            print ('Producer notify: item N°%d appended to queue by %s  
                   \n'\
                   % (item, self.name))
            time.sleep(1)
         
          
class consumer(Thread):
    def __init__(self, queue):
        Thread.__init__(self)
        self.queue = queue
    
    def run(self):
        while True:
            item = self.queue.get()
            print ('Consumer notify : %d popped from queue by %s'\
                   % (item, self.name))
            self.queue.task_done()

if __name__ == '__main__':
        queue = Queue()
        t1 = producer(queue)
        t2 = consumer(queue)
        t3 = consumer(queue)
        t4 = consumer(queue)
        t1.start()
        t2.start()
        t3.start()
        t4.start()
        t1.join()
        t2.join()
        t3.join()
        t4.join()
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After

How it works…
producer

class producer(Thread):
    def _init__(self, queue):
        Thread._init__(self)
        self.queue = queue
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producer  
for

def run(self) :
        for i in range(100):
            item = random.randint(0, 256)
            self.queue.put(item) 
            

Queue.put(item[, block[, timeout]])

 block true timeout None  
 

timeout  

 false
put() 

wait()

consumer  
task_done()

def run(self):
        while True:
            item = self.queue.get()
            self.queue.task_done()

Queue.get([block[, timeout]])

t t1 t2 t3 
consumer

if __name__ == '__main__':
        queue = Queue()
        t = producer(queue)
        t1 = consumer(queue)
        t2 = consumer(queue)
        t3 = consumer(queue)
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        t.start()
        t1.start()
        t2.start()
        t3.start()

        t.join()
        t1.join()
        t2.join()
        t3.join()

producer consumer

Producer
Thread

QUEUE

Consumer
Thread 2

Consumer
Thread 2

Consumer
Thread 2

applications


