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CeTn = coKeTbl

o |Pv4, |IPv6, Unix, RAW un 1.Aa.
o [inga IPv4:

- notokosble (TCP)
- nakeTHble (UDP)



TCP, KnneHT-cepBep

Transmission Control Protocol
KnueHt CepBep

— Co3naHue
COeaNHEHNST —

—

N

ObmeH coobLeHnaAMU
—>

o

Pa3pbiB CBA3U




CuHxpoHHble TCP cokeTbl

® [IpocTble anga nporpaMmmMmnpoBaHuUs
® Jlerkme ons n3yvyeHus

® [lpakTn4yeckn HenpuroaHble Ansa cepBepHoOU
CTOPOHbI




TCP Coket

[1ByHanpaBrieHHbIN 6anTOBbLIN KaHar
B3anMOOENCTBUS

+

cpeacrtea yrpasrieHNA 3TUM KaHaJ10M

[laccuBHbIE N aKTUBHbIE COKEeTbl



Co3pnaHue coeanHeHuUs

import socket

s = socket.socket(socket.AF INET,
socket.SOCK STREAM)

s.connect(('127.0.0.1", 7777))



[lepepava AaHHbIX

sent size = s.send(b'binary data')
s.sendall(b'data again')

received data = s.recv(40906)
1f received data:
process(received data)
else:
do shutdown(s)



[Tlpouem coeanHeHUN

s = socket.socket(socket.AF INET,
socket.S0CK STREAM)

s.bind(('127.0.60.1', 7777))
s.listen(10)
while True:
client, addr = s.accept()
data = client.recv(4096)



3aBepLieHue coeanHeHunn

s.close()

s.sendall(b'closing socket')

s.shutdown(socket.SHUT WR)

data = s.recv(4096)

1f data:
process final answer(data)

s.close()



bycepa

\
/

read buffer
4k <= 87k <= 6M

socket

CETb

/

write buffer
4k <= 16k <= 4M

\




HacTtpouku

opt = s.getsockopt(level, name)
s.setsockopt(level, name, opt)

[lecaTkn nnatopmMo3aBUCUMbIX HACTPOEK
coeIMHEHUS

icnonb3yrTcsa OTHOCUTENBLHO peako
TCP CORK, TCP NODELAY



TIME_WAIT

[Tocrie 3aKpbITUA COKETa ero agpec ocBobOXaaeTcs
3aKpbiBaroLen CTopoHou vepes 1-4 MUHYTHI

s.setsockopt(SOL SOCKET,
SO REUSEADDR, 1)



OOpbIB coeanHeHuUA

TCP w n1erT nakerTsl TONbKO eC/in eCTb HOBbI €
O aHHbl e U HYX HO nogBepaunTh
A oCTaBKy

SO—KEEPALRE

[Tonb3oBaTtenbckun keep alive



Ownokn

® [ckntovyeHme OSError (HaunHas ¢ Python 3.3)

® [1pnYnHBLI
— AQpec He HangeH
— [lopT He obcnyxuBaeTca
- TauvmayTt
- Pa3spblB coeanHeHuns
- [lpoyee



Ownokn

+-- OSError
| +-- BlockinglOError

| +-- ChildProcessError

+-- ConnectionError
+-- BrokenPipeError
+-- ConnectionAbortedError

+-- ConnectionResetError

+-- FileExistsError

|
|
| +-- ConnectionRefusedError
|

+-- FileNotFoundError
+-- InterruptedError

+-- IsADirectoryError
+-- NotADirectoryError
+-- PermissionError

+-- ProcessLookupError

+-- TimeoutError



MakeTbl

[Tonb3oBaTernbckme Kaapbl CoOODLLEHUIA
® NnunHa
® TUN
® aHHble

® KOHTpOJIbHadA cyMmMma

[Tapa cokeToB 0bMeHMBaeTCsA 0eCKOHeYHbIMU
NnoToKamMm 6amToB, KOTOPbIE MOPLNSIMMU
NpOTarikKuBatoTCH Yepes CeTb



[Tog kanoTtom

Data

UDP | UDP
header| data

IP

header IP data

Frame
header

Frame data

Frame
footer

Application

Transport

Internet

Link



TCP noTtok

Data 1

Data 2

Data 2

Data n

Packet 1

Packet 2

Packet m

MuHUManbHbIM NAKeT No ctaHaapTy 512 6ant
Ha npaktnke mmHumym 4 kunobanta




7KneM coOBITUI OT HECKOJIbKUX COKETOB
cpasy



He0/10KHMpyIOIIMie COKEThI

s = socket.socket(...)
s.setblocking(False)

Taumay el fesaeM camu

s—settimeout{(0-5)



selectors

select
poll
epoll
kqueue

OnuncaHne nHtepdenca n npuHumna padoTol
[Touemy HeyqoOHO nncaTtb «B N106»



select

r, w, X = select.select(rlist,
wlist,
xlist,

[ timeout])

® 1024 cokeTa
® 64 Ha W Indow s



[Mpumep

import select

sl.setblocking(False)
s2.setblocking(False)

reads, writes, errs = select.select(
[s1, s2], [s2], [1, 1.0)

for s 1n reads:
data = s.recv(4096)



epoll

.register(fd, eventmask)
.unregister(fd)
.modify(fd, eventmask)
.poll(timeout)

.Tileno()

.close()

. fromfd(fd)

EPOLLIN, EPOLLOUT, EPOLLERR, EPOLLHUP



CenekTopbl

PO
PO
PO
PO
PO
PO
PO
PO

Ller = select.epoll()
Ller.register(sl,EPOLLIN)
Ller.register(s2, EPOLLIN|EPOLLOUT)
Ller.poll(1.5)

Ller.unregister(sl)
Ller.register(s3, EPOLLIN)
Ller.modify(s2, EPOLLIN)
Ller.poll(5.7)



for fd, event 1in poller.poll(1l.5):
process timers()
1f event & POLLIN:
process read(fd)
if event & POLLOUT:
process write(fd)



BaseSelector

register(fileobj, events, data=None)
unregister(fileobj)

modify(fileobj, events, data=None)
select(timeout=None)

close()

get key(fileobj)



Event loop

[ NaBHbIN U €ANHCTBEHHbIN «BEYHbIN» LIUKIT
nporpamMmmbl

® XOEM COObITUN
® obpabaTbiBaeM TanMepbl

® obpabaTbiBaeM gaHHblE N3 COKETOB

socket <= file descriptor (inotify u 1.4.)



Tanmepbl

call_soon(cb, *args)
call_later(delay, cb, *args)
time()

call_at(when, cb, *args)



Handle

__Init__(callback, args)
__repr__()
cancel()

_run()



TimerHandle(Handle)

® init_ (when, callback, args)
® hash & ordering
® eq , ne , It , ot , le , ge

® hash



Event loop

Arperupyert 3k3eMIuisip Selector a



Perncrtpatopbl

add reader(fd, callback, *args)
remove reader(fd)
add writer(fd, callback, *args)
remove writer(fd)



crionp30BaHue



Perncrpupyem coket

s = socket.socket(...)
s.setblocking(False)

event loop.add reader(s.fileno(),
reader)

s.connect(('127.0.0.1", 7777))

event loop.run forever()



reader()

try:
data = s.recv(16*1024)
process data(data)
except (BlockingIOError,
InterruptedError):
return
except ConnectionError as exc:
force close(exc)
except Exception as exc:
fatal error(exc)



[TaccuBHbLIE COKeTbl

= socket.socket(...)
bind(('127.0.60.1', 7777))
. Ll1sten(100)
.setblocking(False)

event loop.add reader(s.fileno(),
acceptor)

event loop.run forever()



acceptor()

try:
conn, addr = sock.accept()
conn.setblocking(False)

event loop.add reader(conn.fileno(),
reader)
except (BlockingIOError,
InterruptedError):
return
except Exception:
self.remove reader(sock.fileno())
sock.close()






Transport

write(buffer)
close()

abort()

pause()
resume()
pause_writing()
resume_writing()
discard _output()
write eof()
can_write _eof()



Protocol

connection_made(transport)
data_received(data)
connection_lost(exc)

eof received()



’XN3HEeHHbIN UUKI NPOTOKOMA

N— -

\ connec e







CnoxHoctu B pabote c transport-
protocol

® Ob6paTHble BbI30BbI OCTaNUCh
® Koa HENMUHEUHbIN

® Jltoboe gencrtBue nporpamMmmmcTa MOXeT ObITb
TOJIbKO OTBETOM Ha O0OpaTHbIN BbI30B (npumep c

Tanmepamm)



OT/10KeHHbIN pe3y/IbTar:
Deterred, Future, Promise



Future(*, loop=None)

cancel()

cancelled()

done()

result()

exception()
add_done_callback(cb)
remove_done_callback(cb)
set_result(result)
set_exception(exception)



Co3naHuve OTNOXEeHHOro BbI30oBa

def cb(f):
pass

f = asyncio.Future()
f.add done callback(chb)



fut = asyncio.Future()

yield from fut

fut.set result(123)



BbICOKOypOBHEBOe
[IporpaMMHpOBaHUe



asyncio streams

reader, writer = yield from open_connection(
'localhost’', 8080)

while True:
data = yield from reader.read(1024)
writer.write(data)
yield from writer.drain()



| eHepaTOpkI KaK JIeTKOBeCHbIe TTIOTOKU



yield

def f():
X = yleld 1
try:
y = yield 2

except Exception as ex:

z = yleld 10000
ralse RuntimeError("EXC")
return 'done'



f()
g.send(None)

g.send('x")
g.throw(ValueError("err"))

+ O T O «Q
|

ry:
d = g.send('z")

except RuntimeError ex:
pass



Lleno4kun reHepaTopoB

for i in f():
yield i

yield from f()



RESULT = yield from EXPR

1 = iter(EXPR) try:
try: m = _1i.throw
_y = next( 1) except AttributeError:
except StopIteration as e: raise e
_r = e.value else:
else: try:
while 1: _y = _m(*_x)
try: except StopIteration as e:
s = yield y _r = e.value
except GeneratorExit as e: break
try: else:
~m = _1i.close try:
except AttributeError: if s is None:
pass _y = next( 1)
else: else:
_m() "y = i.send(_s)
raise e except StopIteration as e:
except BaseException as e: _r = e.value
X = sys.exc_info() break

RESULT = r



transp, proto = yield from loop\
.Create connection(
proto factory, host, port)

family, type, proto, name, addr = \
yield from loop.getaddrinfo(
host, port)

data = yield from loop.sock recv(
sock, 1024)



@coroutine
def sleep(delay, result=None, *,
Loop=None) :

f = futures.Future(loop=Lloop)
h = f. loop.call later(
delay, f.set result, result)
try:
return (yield from f)
finally:

h.cancel ()



task

® HacneaHuk Future
® BLinonHdaeT cedbqa rnoka He 3aKOHYUTCH
® coroutine gomkHa ObITb NPOKpyyeHa yield from



3anyckK nerkoBecHoro rnpouecca

task = loop.create task(coro(l, 2, 3))

yield from task



[Mpumep

@coroutine

def curl(url):
client = aiohttp.ClientSession()
resp = yield from client.get(url)
txt = yield from resp.text()
return txt

f = async(curl('www.python.org'))
txt = event_loop.run_until_complete(f)



OTMeHa 3aau

e [Io TaimayTy

e [lo gsBHOMY 3arpocy

t.cancel()



CuHXpoHUu3auums

gather
Lock
Event
Condition
Semaphore



yield from asyncio.gather(f1(), f2())

yield from asyncio.wait_for(f3(), 1.5)



B noO

lock = Lock() lock = Lock()
yield from lock.acquire()
lock.acquire() try:
try: ()
() finally:
finally: lock.release()

lock.release()



KOHTEeKCTHbIN MeHenXxep

lock = Lock() lock = Lock()

with (yield from with lock:
lock): f()

()



Ouyepeab

q = asyncio.Queue(maxsize=5,
lLoop=1loo0p)

val = yield from g.get()

yield from q.put(5)



Jason

gueue = jason.Queue(maxsize=5,
Loop=Lloop)

val = yield from queue.async q.get()

queue.sync q.put(5)



Borpocsr?
AHzpen CBeT/iOB

andrew.svetlov@gmail.com
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