Python

Multi



e Str.decode(encoding = 'UTF-8',errors = 'strict’)

* encoding — 3TO KOAgMpPoOBaHUe, KoTopoe BbyayT NCNonb30BaTbLCS.,

* errors — 31€Cb MOIyT ObITb JaHbl YCTAHOBKM APYIrMX CXEM
00paboTKN OLINOOK. 3HaYEeHME Mo YMONYaHUo A9 OLWNOOoK
«strict», 9TO O3HAYAET, YTO OLUMOKN KOOUPOBAHUS NOAHUMAIOT
UnicodeError. pyrme Bo3amMoXkHble 3Ha4eHUs: ‘ignore’, ‘replace’,
‘xmicharrefreplace’, ‘backslashreplace’ n noboe apyroe nms,
3aperncTpupoBaHHoe 4epes codecs.register_error().



[ToTOKN Thread

threading
bs4 BeautifulSoup BS Thread-1
re
requests Thread-2
Thread-3
def read(number):
Thread-4
print(threading.currentThread().getName() + '\n')
Thread-5

page = requests.get('https://www.djangoproject.com/weblog/?page={}"'.format(number))
print()

__hame__ " main !
i range(5):
my_thread = threading.Thread(target=read, args=(i,))
my_thread.start()




threading

bs4 BeautifulSoup BS
re
requests

def read(number):

print(threading.currentThread().getName() "\n')

html = requests.get('https://www.djangoproject.com/weblog/?page={}'.format(number))
print(html)

bs_str=BS(html, ' Ixml')

__name__ __main__"':
i range(1,6):
my_thread = threading.Thread(target=read, args=(i,))
my_thread.start()

i range(1,6):
my_thread. join()

Thread-1
Thread-2

Thread-3
Thread-5

Thread-4

<Response
<Response
<Response
<Response
<Response
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[200]>
[200]>
[200]>
[200]>
[200]>
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*bs_str=BS(html.text, 'html.parser’)
* bs_str=BS(html,'Ixml’)

Thread-1
Thread-2
Thread-3
Thread-4
Thread-5
<Response [200]>
<Response [200]>
<Response [200]>

<Response [200]>
<Response [200]>




a
=1 1/
threading
logging

NorrmpoBg

bs4 BeautifulSoup BS
re
requests

time

def get_logger():
logger = logging.getLogger("threading_example")
logger.setLevel(logging.DEBUG)

fh = logging.FileHandler("threading.log")

fmt = '%(asctime)s - %(threadName)s - %(levelname)s - %(message)s'
formatter = logging.Formatter(fmt)

fh.setFormatter(formatter)

logger.addHandler(fh)
logger

read(number, logger):

logger.debug('read function executing')

print(threading.currentThread().getName() *\n*}

time.sleep(5)

html = requests.get('https://www.djangoproject.com/weblog/?page={}'.format(number))
print(html)



__hame__ __main__":
logger = get_logger()
thread_names ['Mike', 'George', 'Wanda', 'Dingbat', 'Nina‘', 'Djohn']
: | range(1,6):
my_thread = threading.Thread(

target-read, name-thread_names[i], args=(i, logger))
my_thread.start()




George
Wanda
Dingbat
Nina
Djohn
<Response
<Response
<Response

<Response
<Response

[200]>
[200]>
[200]>
[200]>
[200]>

019-01-16 23:31:49,545
2019-01-16 23:31:49,546
2019-01-16 23:31:49,546
2019-01-16 23:31:49,546

2019-01-16 23:31:49,547

George - DEBUG - read function executing
Wanda - DEBUG - read function executing
Dingbat - DEBUG - read function executing
Nina - DEBUG - read function executing
Djohn - DEBUG - read function executing




Icnonb3oBaHMWe HacleaoBaHUS

class MyThread(threading.Thread):

def __init__(self, number, logger):
threading.Thread.__init__ (self)
self.number = number
self.logger = logger

def run(self):
logger.debug('Calling read')
read(self.number, self.logger)




def read(number, logger):

logger.debug('read function executing')
print(threading.currentThread().getName() + '\n"')
time.sleep(5)
html = requests.get('https://www.djangoproject.com/weblog/?page={}"'.format(number))
print(html)
0

__Nhame__ __main__":
logger = get_logger()
thread_names ['Mike', 'George', 'Wanda', 'Dingbat', 'Nina', 'Djohn']
3 range(1,6):
thread = MyThread(i, logger)
thread.setName(thread_names[i])
thread.start()




George
Wanda
Dingbat
Nina
Djohn
<Response
<Response
<Response

<Response
<Response

[200]>
[200]>
[200]>
[200]>

[200]> B

p019-01-16

2019-01-16
2019-01-16
2019-01-16
2019-01-16
2019-01-16

2019-01-16
2019-01-16
2019-01-16
2019-01-16

George - DEBUG - Calling read

George - DEBUG - read function executing
Wanda - DEBUG - Calling read

Wanda - DEBUG - read function executing
Dingbat - DEBUG - Calling read

Nina - DEBUG - Calling read

Dingbat - DEBUG - read function executing
Djohn - DEBUG - Calling read

Nina - DEBUG - read function executing
Djohn - DEBUG - read function executing




threading

total 0

def update_total(amount):

total
total amount
print (total)

__hame__ __main__":
| range(10):
my_thread = threading.Thread(target=update_total, args=(5,))
my_thread.start()




Vicnonb3oBaHue Lock()

* lock.acquire()

*try:

* ... 0OCTYyN K pasgensieMomMy pecypcy

e finally:

* lock.release() # ocBODOAUTL DNOKMPOBKY, YTO Obl HX NPOMN3OLLSIO



threading

total = @
lock = threading.Lock()

def update_total(amount):

total
lock.acquire()

total amount

lock. release()

print (total)

__hame___ __main__"':
i range(10):
my_thread = threading.Thread(target=update_total, args=(5,))
my_thread.start()

10
15
20
25
30
35
40
45
50



* lock = Lock()

* lock.acquire() # 3abNOKMpPYET BbINOMHEHME, €CIN DNOKMPOBKA
KEM-TO 3axXBayeHa

e ... AOCTYN K pasgensgemMmomy pecypcy
* lock.release()



threading

total = @
lock = threading.Lock()

def update_total(amount):
total

lock:
total amount

print (total)

__hame___ ' main__':
i range(10):
my_thread = threading.Thread(target=update_total, args=(5,))
my_thread.start()

10
15
20
25
30
35
40
45
50



e with lock:
* ...0O0CTyn K pasgensaemMomy pecypcy



threading

total = 0
lock = threading.Lock()

def do_something():
lock.acquire()
print('Lock acquired in the do_something function')

lock. release()
print('Lock released in the do_something function')

"Done doing something"

def do_something_else():
lock.acquire()

print('Lock acquired in the do_something_else function')

lock. release()
print('Lock released in the do_something_else function')

"Finished something else"

—_hame__ '_main__':
result_one = do_something()
result_two = do_something_else()

threading

total = @
lock = threading.RLock()

def do_something():
lock:
print('Lock acquired in the do_something function')

print('Lock released in the do_something function')

"Done doing something"

def do_something_else():
lock:
print('Lock acquired in the do_something_else function')

print('Lock released in the do_something_else function')
"Finished something else"

def main():
lock:
result_one = do_something()
result_two = do_something_else()

print (result_one)
print (result_two)

__name__ __main__"':

main()




MacBook-Pro-Dmitrij:mult_new dmitrijstennikov$ python3 thread_09_.py
Lock acquired in the do_something function

Lock released in the do_something function

Lock acquired in the do_something_else function

Lock released in the do_something_else function
MacBook—-Pro-Dmitrij:mult_new dmitrijstennikov$ python3 thread_10_.py
Lock acquired in the do_something function

Lock released in the do_something function

Lock acquired in the do_something_else function

Lock released in the do_something_else function

Done doing something

Finished something else



lock.acquire(False)

*if not lock.acquire(False):
* ... He yganocb 3abnokupoBaTb pecypc

*else:

* Ttry:

. ... AOCTYM K pa3gesiieMomMy pecypcy

* finally:

° lock.release() acquire MoXeT npuHumaTh dnar False, ecnm yctaHoBUTb

dnar B False, metog He Gnokupyetca, Ho BepHET False,
ecnn 6No0KMPOBKa KEM-TO 3axBadeHa



lock.locked()

*if not lock.locked():

* # Opyrov NOTOK MOXET HayaTb BbIMOSTHATLCS nepeq TeM Kak Mbl
nepenaem K cnegyroLemy oneparopy

* lock.acquire() # BCE€ paBHO MOXXET 3a0rOKMpoOBaTb BbINONMHEHNE



[Tpobnembl Lock()

* import threading

lock = threading.Lock()

def get_first_part():

lock.acquire()
e try:

# 6epeM gaHHble AN NepBon YacTu U3
oOLLKMX pecypcax.

finally:

lock.release()

return data

def get_second_part():

lock.acquire()
 try:

# 6epem gaHHble Ans BTOPOW YacTu 13
oOLLKMX pecypcax.

finally:

lock.release()

return data

def get_both_parts():
first = get_first_part()
second = get_second_part()
return first, second



Bo3MoOXHOe peLleHune

e def get_both_ parts():
* J|ock.acquire()

e Ttry:

. first = get_first_part()

. second = get_second_part()
* finally:

lock.release()
 return first, second



PelwueHune ¢ RLock()

* import threading
lock = threading.RLock()
def get_first_part():

lock.acquire()
e try:
# 6epemM gaHHble Ansa NepBon YacTn N3 obLLKNX pecypcax.

finally:

lock.release()

return data

def get_second_part():
* lock.acquire()

* try:

. # 6epemM gaHHble Ansa BTOPOM YacTu 13 obLnx pecypcax.
* finally:

. lock.release()

. return data



RLock()

* lock = threading.Lock()
* lock.acquire()

* lock.acquire() # BbI30B 3abrOKMPYET BbINOSTHEHME

* lock = threading.RLock()
* lock.acquire()

* lock.acquire() # BbI30B HE 3a0STOKNPYET BbINOSNTHEHUE

ONOKNPYET MOTOK TOSNIbKO B TOM cJiyyae, ecnu 611oKnpoBskKa
3axBadeHbl gpyrvM noTOKOM, B TO BPEMSI KaK OObl4YHbIE
ONOKMPOBKKU MOryT 3ab/10KNPOBAaTb TOT XKE MNOTOK, eCln
TOT NOMNbITAETCA 3axXBaTUTb €€ NOBTOPHO



BoundedSemaphore()

* semaphore = threading.BoundedSemaphore()
* semaphore.acquire() # yMeHbLLUAET CHETYUK

* ... OCTYMN K 0OLLIEMY pecypcy

* semaphore.release() # yBennyinBaeT CYETUUK

BHyTpu cemadgopa - cHeTHMK, B OTNINHYNK OT OObeKTa
ONOKNPOBKK, B KOTOPOU NPOCTO hnaxxok. Cemadop
ONOKNPYET MNOTOK TONbKO Korga 6onee 3agaHHOro ymncna
NOTOKOB MNbITAlOTCS 3axBaTUTb cemadop.



* max_connections = 10

* semaphore = threading.BoundedSemaphore(max_connections)



Event()

e event = threading.Event()

* ## MOTOK KITMEHTa MOXET NogoKAaTh Noka donaxkok oyaet
YCTaHOBJEH

e event.wait()

* # cepBepPHbIN NOTOK MOXET YCTAaHOBUTb NN COPOCUTHL doNakokK
e event.set()

e event.clear()



Condition()

* lock = threading.RLock()
e condition 1 = threading.Condition(lock)
e condition_2 = threading.Condition(lock)



* # [loTOK Npon3BOAUTENS

e ... [eHepauua ToBapa

e condition.acquire()

e ... jobaBneHne ToBapa B pecypc

 condition.notify() # oTnpaBnsgem
yBegoMI1eHe 0 HOBOM ToBape

e condition.release()

o ## [loTOK NOTPEbUTENS
e condition.acquire()
* while True:

¢ ...MOMyYyaem ToBap 13
PECYPCOB

e jfitem:
. break

* condition.wait() # B NpOTUBHOM
cly4yae oXXugaem nocTtynneHue
ToBapa

e condition.release()
. ... 0OpaboTka TOoBapa



subprocess U Timer

subprocess
threading Timer

kill = lambda process: process.kill()
cmd = ['ping', 'www.google.com']
ping = subprocess.Popen(
cmd, stdout=subprocess.PIPE, stderr=subprocess.PIPE)

my_timer = Timer(5, kill, [ping])

my_timer.start()
stdout, stderr = ping.communicate()

my_timer.cancel()
print istr(stdout)ﬂ

MacBook—Pro-Dmitrij:mult_new dmitrijstennikov$ python3 thread_11_.py

b'PING www.google.com (173.194.222.104): 56 data bytes\n64 bytes from 173.194.22
2.104: icmp_seq=0 tt1l=39 time=36.024 ms\n64 bytes from 173.194.222.104: icmp_seq
=1 tt1=39 time=36.093 ms\n64 bytes from 173.194.222.104: icmp_seq=2 ttl=39 time=
33.621 ms\n64 bytes from 173.194.222.104: icmp_seq=3 ttl=39 time=38.769 ms\n64 b
ytes from 173.194.222.104: icmp_seq=4 tt1=39 time=33.842 ms\n'
MacBook—-Pro-Dmitrij:mult_new dmitrijstennikov$ I



3arpyska goaunnos

0s
urllib. request urlopen
threading Thread

class DownloadThread(Thread):

def __init_ (self, url, name):
Thread.__init__ (self)
self.name name
self.url = url

run(self):
Ll oz_r;gf:ﬁr_‘é:ié;;:g}lelf_url) MoTok 5 3akoHuun 3arpysky http://www.irs.gov/pub/irs—pdf/f104@sb.pdf!
MoTtok 1 3akoHuyun 3arpys3ky http://www.irs.gov/pub/irs—-pdf/f1040.pdf!
open(fname, “wb") as f_handler: Notok 4 3akoH4un 3arpys3ky http://www.irs.gov/pub/irs-pdf/f1040es.pdf!
chzgﬁe: hondlotTend(1624) MoTok 3 3akoHuun 3arpy3ky http://www.irs.gov/pub/irs—pdf/f1040ez.pdf!
chunk: MoTOK 2 3aKOHYWUN 3arpysky http //Www.1rs. gov/pub/lrs pdf/f1040a.pdf!

MAar~rDAAL DirAa Nmadraas amiilds naAn Amasdtmraardrannslrand

f_handler.write(chunk)

msg = "%S 3aKOH4YMn 3arpysky %s!" (self.name, self.url)
print(msg)

def main(urls):
item, url enumerate(urls):
name = "MoTOK %s" (item+1)
thread = DownloadThread(url, name)
thread.start()




Vlcnonb3oBaHWe o4yepenen

0s

threading

urllib. request
queue Queue

class Downloader(threading.Thread):
def __init__(self, queue):
threading.Thread.__init__ (self)
self.queue = queue

def run(self):
True:
url = self.queue.get()
self.download_file(url)
self.queue.task_done()

msg "baKOHHMn 3arpysky %s!" (self.queue)
print(msg)

def download_file(self, url):
handle = urllib.request.urlopen(url)
fname = os.path.basename(url)

open(fname, "wb") f:
True:
chunk = handle.read(1024)
chunk:

f.write(chunk)

def main(urls):
queue = Queue()
i range(5):
t = Downloader(queue)
t.setDaemon(True)
t.start()

url urls:
queue.put(url)




Mopaynb multiprocessing



0s
multiprocessing Process

def doubler(number):

result = number * 2

proc = os.getpid()

print('{0} doubled to {1} by process id: {2}'.format(
number, result, proc))

5 doubled to 10 by process id: 25650
. _ . 10 doubled to 20 by process id: 25651
—hame__ —fmalin__": 15 doubled to 30 by process id: 25652
numbers - [5, 10, 15, 20, 25] 20 doubled to 40 by process id: 25653
procs = [] 25 doubled to 50 by process id: 25654
index, number enumerate(numbers) :
proc = Process(target=doubler, args=(number,))

procs.append(proc)
proc.start()

proc procs:
proc.join()




0s
multiprocessing Process, current_process

def doubler(number):
result number * 2
proc_name = current_process().name
print('{0} doubled to {1} by: {2}'.format(
number, result, proc_name))

__name__ ' main__': 5 doubled to 10 by: Process-2
numbers = [5, 10, 15, 20, 25] 10 doubled to 20 by: Process-3
procs = [ 15 doubled to 30 by: Process-4
20 doubled to 40 by: Process-5
index, number enumerate(numbers) : 25 doubled to 50 by: Process-6

proc = Process(target=doubler, args=(number,)) 2 doubled to 4 by: Test
procs.append(proc)
proc.start()

proc = Process(target=doubler, args=(5,))

proc = Process(target=doubler, name='Test', args=(2,))
proc.start()
procs.append(proc)

proc procs:
proc.join()




Lock()

multiprocessing Process, Lock

def printer(item, lock):
lock.acquire()

print(item) e v b
; tango
lock.release()
foxtrot
10

__hame__ __main__":
lock = Lock()
items ['tango', 'foxtrot', 10]

item items:
p = Process(target=printer, args=(item, lock))
p.start()




logging

logging
multiprocessing
multiprocessing Process, Lock

————— I e Tt - e B e I S - A -

[INFO/MainProcess] process shutting down
[INFO/Process-1] child process calling self.run()
tango

[INFO/Process-1] process shutting down
[INFO/Process-1] process exiting with exitcode @

def printer(item, lock):

lock.acquire()

prl?t(ltem) [INFO/MainProcess] calling join() for process Process-3
lock. release() [INFO/Process-2] child process calling self.run()
foxtrot
[INFO/Process-2] process shutting down
__hame__ oomain @ [INFO/Process-2] process exiting with exitcode @
lock = Lock() [INFO/Process-3] child process calling self.run()
items ['tango', 'foxtrot', 10] 10
multiprocessing.log_to_stderr() [INFO/Process-3] process shutting down
[INFO/Process-3] process exiting with exitcode 0@
logger = multiprocessing.get_logger() [INFO/MainProcess] calling join() for process Process-1
logger. setLevel([logging. INFO) [INFO/MainProcess] calling join() for process Process-2

MarRAnlk_Dra_Nmitriisminl+ naw dAmitridictannilbauce B

item items:
p = Process(target=printer, args=(item, lock))
p.start()




Pool

multiprocessing

def doubler(number):
number 2

[10, 20, 40]
__hame__ ' main__': e s
numbers [5, 10, 20]
pool = Pool(processes=3)
print(pool.map(doubler, numbers))




multiprocessing

def doubler(number):
number * 2

__hame__ ' _main__"':
pool = Pool(processes=3)
result = pool.apply_async(doubler, (25,))
print(result.get(timeout=1))

50



PaboTa c oyepegsamu

multiprocessing Process, Queue

sentinel 1

def creator(data, q):
print('Creating data and putting it on the queue')
item LEYEH
q.put(item)

Creating data and buttina it on the
el L 18 data found to be processed: 5
data 'q.get() 10

print('data found to be processed: {}'.format(data)) data found to be processed. 10

processed = data * 2 20

print(processed)
data found to be processed: 13
data sentinel: 26

data found to be processed: -1

__main__': =2

__name__
q = Queue()
data = [5, 10, 13, -1]

process_one = Process(target-creator, args-(data, q))
process_two = Process(target=my_consumer, args=(q,))

process_one.start()
process_two.start()

q.close()
q.join_thread()

process_one.join()
process_two.join()







