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struct_time
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tm_year: 3%

tm_mon: &(1-12)

tm_mday: 20{A2] (1-31)

tm_hour: A|(0-23)

tm_min: &=(0-59)

tm_sec: Z2(0-61)

tm_wday: 2€2 A2 25=0 22200
tm_yday: 18 1€58H X|Lt2 =X & xR
tm_isdst: A/HEFR)S LIEIL = =XIE 0, -1, 1
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% time 2=

v D7 H=E FHSHK| Yo AT A|ABIQ| EtYARMIT ZHS
® timetime(): 1970H 1& 1€ AHEEE X|Li2 AlZES = EHR|Q| float 4422 2|H
® time.gmtime(): UTC 7|F 2] struct_time EIYU2E 2|H
® time.localtime(): localtime 7|&2| struct_time EfR S 2 2|H

v timesleep(sec): AN SESQ ZEMAE sec = THE HX|

v’ time.asctime(t): struct_time Et&= D7 H+= BOLA EXTE A

v time.gmtime(t): FH = A|ZtE 2| H
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% time B E

import time

#AX AlZtS 2 THH 27|
print(time.time())

#S1 Xl A|ZHS struct_time EAIC 2 714 27|
print(time.gmtime())

#A 0L 7 Q7|
print(time.localtime().tm_year)

t1 = time.time()

#102 Cf 7|

time.sleep(10)

t2 = time.time()

#A O M A ZHES HjA Zafok AlZE B
spendtime = t2-t1

print("Wait seconds ", spendtime)

ujn

7|

1629356292.424618

time.struct_time(tm_year=2021, tm_mon=8, tm_mday=19, tm_hour=6, tm_min=58, tm_sec=12,
tm_wday=3, tm_yday=231, tm_isdst=0)

2021
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datetime T{7|X|

v ot SefA
datetime 24 : R+ A2 =28 H
date 22 R JE
time a4 A2t HE
timedelta S22 A[ZF XtO| HE
tzinfo SEA: A|ZtO| ME
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datetime T{7|X|

v date S22 4
® datetime.date(H,
® date.today()

v time 22

® datetime.time(4|,

|.

, 2| X, tzinfo)



datetime I 7| X|
v datetime.datetime S22
o =HRet AZt HEE JHX|&= Selia

o H-dXt: datetime(year, month, day[, hour[,minute[,second[,microsecond],tzinfo]]11])
o =i HAME

& today(), now([tzinfo]): X R S A|Zte = Md

& strptime(date_string, format): 2XAt€ -> datetime

€ fromtimestamp(timestamp): timestamp -> datetime

& fromordinal(ordinal): TEH1E1Y 2EQ| &£& &l IR -> datetime

€ combine(date, time): date + time -> datetime



< datetime TI§7|X|

v datetime.datetime S22
o =M Q7| ME

€ year, month, day, hour, minute, second, microsecond

¢ tzinfo
o QIAEA HME

—?'-000000

[ |
o

weekday(): 2 {0:F, 1:3}, 22, 3: =, 43, 5.E, 6:¥

isoweekday(): 15-H AII“F XFE Boe'% 2| &

strftime(format): datetime -> format0l sl & dt= 2AtE S 2| H
toordinal(): datetime -> proleptic Gregorian ordinal (24 ¥ A9| EH})
date(): datetime -> date

time(): datetime -> time

A Hgl

= -1

& strptime(date_string, format): =A< -> datetime
& strftime(format); datetime -> 2t



< datetime TI§7|X|
v datetime.datetime S22
e LUl 7z

*

L K 2R 2R 2R 2R R 4

%Y: A2 HE

%y: FAE| A

%m: =Xtz &

%d: Atz

%H: 24| 2t

%l 12A|7t

%M: =, zero-padded decimal
%S: 25, zero-padded decimal

10



datetime I 7| X|

import datetime

#AX AlZhE ME

dt = datetime.datetime.now()
#TH| Al2tE =9
print("eA X A| 2L, dt)

#2t 48 225l =5

print(dt.year, dt.month, dt.day, dt.hour, dt.minute, dt.second, dt.microsecond, dt.tzinfo)
print("82 &:" dt.weekday())

#2Z XL S 7HX| 1 datetime 44-d
dt1 = datetime.datetime.strptime("2015-12-31 11:32", "%Y-%m-%d %H:%M")
print(dt1)

#datetime= 2XAIEZE 4o
s = dt1.strftime('%Y %m %d %H %M %S")
print(s)

AT A|ZE: 2021-08-19 16:03:30.857444
2021 8 19 16 3 30 857444 None
U3

2015-12-31 11:32:00

201512 31 11 32 00

11



< datetime I 7| X|
v' datetime, date, time B2t
® datetime -> date EE= time
date() HIME = time() HAME
® date + time -> datetime
combine() HIAME
v’ timedeltall SRt A|ZH A At
o 17|
datetime - datetime => timedelta
e [5}7|

datetime + timedelta => datetime

=
—
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datetime If{ 7| X|

v timedelta 22
°
°
°
°
v dateutil I{7| X|

SkEA.. OF

seconds: Z=. (0 ~ 86399)
microseconds: OO 22 2= (0 and 999999)

total_seconds(): 2= £M8= X2
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datetime I} 7| X|
import datetime

#AX SR A A|ZHE ME
dt = datetime.datetime.now()
#EWRL A ZLE =5
print(dt.date())
print(dt.time())

#2 W 2 A[ZES 7HX[ 1 datetimeS
d = datetime.date(2015, 12, 31)

print(d)
t = datetime.time(11, 31, 29)

print(datetime.datetime.combine(d, t))

#2712| datetime?2| X}O|

dt1 = datetime.datetime(2016, 2, 19, 14, 11, 9)
dt2 = datetime.datetime(2016, 1, 2, 13, 16, 23)

td = dt1 - dt2
print(td)

print(td.days, td.seconds, td.microseconds)

#EAlES EME et

from dateutil.parser import parse

print(parse('2016-04-16")

2021-01-25
21:38:04.549862
2015-12-31
2015-12-31 11:31:29
48 days, 0:54:46

48 3286 0
2016-04-16 00:00:00
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fractions 2 =9| Fraction EEfjAE O| 8%t 2+ HEA

v fractions 22 O|EdiM &+ B 7t
O| AE{A AHA

® 5/72 EHSI At & | Fraction('5/7") EE= Fraction(5,7)
o A EXEE UHME MY 7ts
® from_float(& %)

® from_decimal(10%!4)

0| O|E{ 2] numerator 2} denominatorE O|&3fA Aot 2X2E 2 FT&E 7t

HME

® floor (): oY KE|+E EX| S= X[CHe| " 2| EH(LHE)

O
® _ceil_(:olld wEl+E d& 29 =+ 2H(EE)
2

OF.

>
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N NEES:

+ 24 B 39/35
from fractions import Fraction 2/5
#Z = S HEH 2/7
a = Fraction(5,7) + Fraction('2/5")
print(a) 31/25
#E 2 7| 1
a = a - Fraction(5,7) 2
print(a)

#E2 LHET)| 1
a = a * Fraction(5,7)

print(a)

#2545 0|8 24 44

a = Fraction("1.24")

print(a)

#H2 22 dHi2a

print(a.__floor__())
print(a.__ceil__())
print(a.__round__())
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os.path
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os.path.abspath(path): 91X BZF prefix2 ot0] YHU2 =
2| &

os.path.basename(path): Y B2 AZ 9| 7|2 0|& (base name)= 2| H

os.path.commonprefix(path_list): Y22 path_list2EFE 38Xl prefixE =
2| E
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os.path.dirname(path): & &8t2 ojQY/ClHE2|o] J2E 2| H
os.path.exists(path): YHE 2 ZE27 EXMSIH TrueE Yt=tstn EXYSEX| RF
FalseE Z|HSl=H 2542t 242 OSHAM = LHO|Lt ClaE 2| 7F EXHSHK]
oHO| 9l 420 x FalseE EIE._

os.path.expanduser(path): 282 HZ oto| "~"E ®iX|| AMZ A} ClAEH2|o HOi 4
EZ CHA|

o
T

7|

rr
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Hrr

os.pathjoin(path1[,path2[..]]): 3iE OS W40 == UH &2 Z2F HE (YUY I
7Hol| 2o Z27F LI ™ O[H0f F e d2= M5t CHA| A E)
os.path.split(path): &8 &2 Z2& ClHEZ] E20t It 222 = LI50{A 2[E5}
=0 theot 2AHE gitol22 AN ool EX o f = 2RI5HA| i
os.path.splitext(path): 18 &2 B2 YA E20F 1 29| RELE Lis



% os.path

v

os.path.getatime(path): 2 &2 ZZ 0| C S 4 =

epoch - 19703 1& 1€ O|= A[ZHE2 X=EHR 2 2|HSI=0| T 0| 817‘| '—f ot | A=
A2 os.error 0| 2| 24

os.path.getmtime(path): 222 Z=0f Clioh X2 HE AlZHS 2| H(T@LO| AL
HSH0| Q1= A2 os.error 04| 2| 2f4H)
os.path.getctime(path): 2 E 22 Z20| Cior d AlZH
MOA = A AlZHO| OfLl X[ HZA A *
= B os.error 0] 2| Al

os.path.getsize(path): 222 ZZ0f Cigt HO|E the|o] Tt 37| E 2| EH (T 0|
Q7L HBHO| Q= A2 os.error 0|2 24l

os.path. isfile(path) B2t ThUQIX| OFHX] HASHAM TR BR0= TrueE BHetst
1 1 2|0 B FalseZ 2|H

0s path isdir(path): @27} C|E{2|QIX] Ot X| AASHA Cl=EH 22l BR0|= TrueE
HtetStd 1 2|9 ZR0|= FalseE Hhzt
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import os.path
#51M Z20 tempE 20 A 2|H
print(os.path.abspath(‘temp"))

#OpX[2F Z =0t 2| H
print(os.path.basename('c:WWdata'))

#Z At XA M FESI2E O]yt 2t 2|HE £+ US
print(os.path.commonprefix(['C:##Python30¥H#tLib', 'C:##Python30',
'C:WWPython30WWTools']))
print(os.path.commonprefix(['C:##Python26¥HtLib’, 'C:HHPython25WWTools']))

/Users/adam/Documents/lecture/PYTHON/1.Basic/temp
c:data

C:#Python30

C:#Python2

19
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import os
import time

#TU0| ZEE B 2
print("d 2 Al Zh:",0s.path.getatime('./8.PythonProvidedModule.py"))
#EF g Het
print(time.gmtime(os.path.getatime('./8.PythonProvidedModule.py")))

print("=="3 A|Zk:", 0s.path.getmtime('./8.PythonProvidedModule.py"))
print(" A Al 7k 0s.path.getctime('./8.PythonProvidedModule.py"))

print(os.path.split('./8.PythonProvidedModule.py"))
print(os.path.splitext('./8.PythonProvidedModule.py"))

H2AIZH 1689199938.4436746

time.struct_time(tm_year=2023, tm_mon=7, tm_mday=12, tm_hour=22, tm_min=12,

tm_sec=18, tm_wday=2, tm_yday=193, tm_isdst=0)
=8 AZF 1689199938.0319443

M AIZE 1689199938.0319443

(", '8.PythonProvidedModule.py’)
("./8.PythonProvidedModule', .py")



% glob 2=

v glob 252 AE=R9| dir BHO|L} 2|59 Is HHOQL FAISH 7|52 HSdt=0 Cf
3 Eg| Lol mel gl |:|a1|53|% 25|SIOXF S I AFR

v glob(path): path ¢to| uf& & CIMEZ[9] Z|AES 2[ESt=H| * O[L} ? oF &2 2
E 7tE 22X AME 7t

v iglob(path): 2|AE CfAI0] iteratorE 2| H

21



glob

import os, glob

file_list = os.listdir("./")
print(file_list)
print(glob.glob('./*.py")
print(glob.iglob('./*.py"))

['mymath.py', '7.ExceptionHandling.py', ‘'map.html’, '5.00p.py', '4.Function.py’,
'3.ControlStatement.py', '2.Variable_Operator.py’, '8.PythonProvidedModule.py’,
‘graph.png’, 'venv', ".git', '6.DataType.py’, "idea']

['./mymath.py', './7.ExceptionHandling.py', './5.00p.py’, './4.Function.py’,
'./3.ControlStatement.py', ./2.Variable_Operator.py’, './8.PythonProvidedModule.py’,
'./6.DataType.py']

<generator object _iglob at 0x10eedb900>

22
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» os BEE
v’ getewd(): DX 2R CIEE2[Q] fIX|F 2|H
v' chdir(path): 1A 2t g ClAHE| /X & BB
v’ os.access(path, mode): path®l mode %% 7t Ol & 2|H
® mode
¢ FOK EX o&
& ROK 97| 7ts &
& W OK M7 7ts (&
¢ X OK #d 7t o &
listdir(path): Tt 1} CIHER| &S 2|AER 2[H
mkdir(path[, mode]): C|HE2| 44
v makedlrs(path[ mode]): CIHEEE|E MHEH 2= H-dd5t=0 CIAE2[7F EXSHH o &

AN
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oM Y CHER & ==

import os
print("¢A X} & C|=H E2|:",0s.getcwd())
print(" A Y CIAME2|0f Lot HE:", os.stat(os.getcwd()))

SIXf = C|2H E2|: /Users/adam/Documents/lecture/PYTHON/1.Basic

SiZ) 2R Cl2 E 2|0 CHe M E: os.stat_result(st mode=16895, st ino=385921,

st_ dev=16777225, st_nlink=43, st_uid=501, st_gid=20, st_size=1376, st_atime=1629362510,
st mtime=1629362510, st_ctime=1629362510)

24
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% os BE
v name: 2 GK|X|

getenv(varnamel, value]): £ &4 B0 7t 2|H
putenv(varname, value): @B 479
getpid(): ¥ X TZ M| A O}O| ]

C
system(command): command &
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startfile(path, [operation]): pathOfl 3 &
operation A2[0f] 2| == 1S X

S 7ts
exec(path, arg): path0 3i{&st= MEF Z=213:= &

<
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import os

print("= S| A", os.name)

print("2tdH= 5 &, os.environ)

print("S A ZZ2 M| A id:", os.getpid())
os.system("ls") #windows O| M+ os.system('dir")
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% sys BE

v OIO|M QIHZC|Eel 2HE 2 V|s= MSotes 2=

® argv: IO|M mhUO| HAE O Fol= Dj7fH= FE

exec_info(): 0| 2/7F 2AME M o2 S2& R== 2|H
prefix, exec_prefix: THO|#0] HX|E Z=2
executable: IfO|M QIE{Z2|E{O| ALY H2
exit(5): 022 CHSIH o S5 X 2 8F
getrefcount(object): object2| referencecount 2| &
modules: o1 2 & 252[ O|F& dict= 2[H
path: 2=& HZXot= E29 =M E list2 2|H

getdefaultencoding(): @M AR ¢ 7|2 A€ Q1222 2[H

HIEY T&

rir
O
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¢ sys BE
import sys
print("LFO[’M O] AX|El BE:" sys.prefix)
msg = "Hello"
print("msg2| &= 71", sys.getrefcount(msg))

s1 = msg
print("msg2| &= 71", sys.getrefcount(msg))
s2 = msg

print("msg2| &= 7", sys.getrefcount(msg))
print("eA X AZ G HAL" sys getdefaultencoding())
print("2 X A S¢l EE:", sys.modules)

1=
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pythonO| M 2| FAtE 274X| 7}
StLt= QAABEAS HEE FAS

oMo M= ElHE S tote

a="1
b =1
print(id(a))
print(id(b))

1674327824
1674327824

oN TIr

o 9o Bxe

O|AE{AO

ot

————



print("a2| id:", id(a));
print("b2| id:", id(b));

print("al| H W 24" a[0])
print("b2| HER 22" b[0])

al| id: 44029232
b2l id: 44029232
al| MHR| 24 100
bo| HEH 24: 100

= ol e

AFx

=
4=

=
=

AL
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python2 copy 2=2| copy2l deepcopy HIMEE O[5 F2 SAIR A2 SALE X[ &
copye 2 SALE X &5t HME
&2 FALE ot E|H QIAHAE ZXSHAM CHE X0 SAL ot = O Y
&2 A= WHHLE AABHAS SXAM A S T FX= Bida
SHHO[ ZAMDE =2
liste] =2t0|d 1t dict 2| copy HMEE Y2 SAt
a =1[1,2,3]
b = a[0:3]
a[0]=300

print("a[0]:", a[0])
print("b[0]:", b[0])

a[0]: 300
b[0]: 1
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weak copy x2| OFO|LC[: 2491496
- y2| OtO|C|: 46087544
R X[1]: 200
X = [a, 100] yl1): 100
y = Copy.copy(x) X[O][O] 300

y[0][0]: 300

#copyE YL EZ 2719 O0|C|= CHE
print("x2| OFO|LC|:", id(x));
print("y2| OFOIL[:", id(y));

#FHR HOo[H&= YErAEQl HO|HO|E2 =H|7t O|F O &
x[1] = 200

print("x[1]:",x[1])

print("y[11:",y[1])

#ZCd':'._WH E‘I|0|E1E l:l.Al |:-||O|E_-|9| E%OlEE —7|<—_/|\_2| %X'"% _)Ik_-‘:.sclsI
x[0][0] = 300

print("x[0][0]:",x[0][0])

print("y[0][0]:",y[0][0])
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eepcopy= # FAIE X[&Hdt= HME
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e BAE o &
S EAte YHHOE QAHAE &2

r_ﬂ
o
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rm
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ru|ru

import copy

a = [1,2,3]

x = [a, 100]

y = copy.deepcopy(x)

=HelA ChE
A5 A E*f

#copyE LB 2 2719 O0|C|= CHE

print("x2| OFO[L[:", id(x));
print("y2| OFOIT]:", id(y)):

#ZHW HIO|H= CiAl HIO|EH2l 20|22 MAH2 =z SHE +

x[0][0] = 300
print("x[0][0]:",x[0][O])
print("y[0][0]:",y[0][O])

x2| OFO|C|: 140408537225152
y2| OFO|C|: 140408537232128
x[0][0]: 300

y[0][0]: 1
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* 1 — 3

import weakref

class Temp:
def _init_ (self):
selfvalue = 1

def _del_(self):
print('QAAAEH A o] E L T

a = Temp()
b = weakref.ref(a)
a =
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Thread

-
EAAEY SEHE 7HA
P

2RO Z SHE BHSO| Y UHOE [} Thread?t XS BRE 4 YoM
A% S0 2% = oDI(F0{HS THE Threado |l HZ) SAI0| M2 CLE ThreadS
Seete 20| 7ts

ZENAL HOIFS JHXT BB Y K| MOl 0]50| E7H55tD CH2 Z2 A
Aot RIS BRI 2B AL O|GHAB THE ZRM A XIS B & ¢
g

SiLpo| T2 A& Ot0] Qi AYESL 247 SYHOR ANS JHXD MYEXD 2
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Thread

v
v
v

< X

Python& StLIQ| A2
PythonO| A A EE ’é:”’g

—
DhE s

° ThreadEf

OO MBE SEAZE 5=
threading 2 =9| Thread

uju

O| 23| AM dd: targetOf] 22
-’Foﬂﬁe% s=s HES

® Thread 222
AP EQ| AR A E Q1A

UH7HE-’FE
HOFA run HIMEE THHL
E1A7f start() HIA =
2| E7F S W7HXA| CfZ |E j
time 2 E9| sleep(A|ZhH2 A

S0t CPUE ¥ E3tn Tf7|8t= of



« Thread

v il ot & Yt Mol ot 53
=2 SEAL A S A o
CtE g sdE = 8l

import threading, time

def threadEx(id):
for i in range(10):
print('id={0} --> {1}.format(id, 1))
time.sleep(1)
for i in range(2):
threadEx("{0}& A 2| E" format(i))

=7t S=& Wl 7K
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% Thread
v AP EES WM L

import threading, time

def threadEx(id):
for i in range(10):
print('id={0} --> {1}.format(id, 1))
time.sleep(1)

for i in range(2):

id = ("{0}& A2 E" format(i))

th = threading. Thread(target threadEx, args=(id,)) # Md|E S+E target@l+=, A
C2 MOHE 0122 argsQl40f MLt

th.start()
print("0| 21 &) # M| E Al AL
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« Thread
v' Thread SiAE AH5E0FA Md

import threading, time

class ThreadEx(threading.Thread):
def run(self):
for i in range(10):
print('id={0} --> {1}.format(self.getName(), i))
time.sleep(1)

for i in range(2):

th = ThreadEx()
th.start()
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«  MultiThread

v o= ot A0 27l O|&2| Thread?l &% 5¢ %

v StLES| ZE MM o JHe| ALY EE AFESHA &
o ixlm StLES| RHRlE 2] 71| A=
O A& LICE

v HE| ThreaddA| T = A= 2X|H

o A A (critical section)

_\,J_
ORI
=[0)
o
>
o
Ot
rir
oN
Ho
Mo
=
N
ne
0=
ot
d

7 AHEE AMEotE ZE FY0| 244 39
& O 220 ME 57 AIH2 sA0| =82 &= QS M3 HIEIE O Z HME
QUEZE ZMB0F S — Mutual Exclusion
® Dead Lock

¢ ZE| ThreadE ArEY [l Thread2| =& 0| O|F O X|X| R Zot C{7|St= SEN
o YibXfet AH|AL ZH|
¢ 7 AHEE MEE M =M X
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MultiThread

v

7 A 8 =X

import threading, time
g_count =0

class ThreadEx(threading.Thread):
def run(self):

global g_count

for i in range(10):
print(id={0} 37t5t7| ™ --> {1} format(selfgetName(), g_count))
g_count = g_count + 1
time.sleep(0.5)
print(id={0} 378t & --> {1} .format(selfgetName(), g_count))
time.sleep(0.5)

for i in range(2):
th = ThreadEx()
th.start()
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® Lock EofjAQ| QAEHA
& threading 2=2| Lock()2Z dd

€ acquire(): Lock= €= HMER O] HMEE A8 E7F 2E0HH acquire()E Al
St CHE AY EE= LocksS X[ 2ot CH7| &EfO S0{7tHA &

& release(): Lock= SliA[ot= HIMEE O HMEYH 2=&H 7] 52 A8=7F
CtH O S0 StLtZF 7HO{LEA CH 7| AEHOI A it Lt A E

® Rlock E2iA = Lock SEAt B &= oLt StLES| A EZ} acquire()E oF ¥ 0]
DEY F UL f" 20| CHE
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import threading, time
g_count =0
lock = threading.Lock()

class ThreadEx(threading.Thread):
def run(self):

global g_count

global lock

for i in range(10):
lock.acquire()
print(id={0} 37t5t7| ™ --> {1} format(selfgetName(), g_count))
g_count = g_count + 1
time.sleep(0.5)
print(id={0} 7t8t & --> {1} .format(selfgetName(), g_count))
lock.release()
time.sleep(0.5)

for i in range(2):
th = ThreadEx()
th.start()
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import threading, time
shareData = []

class Producer(threading.Thread):
def run(self):
global shareData;
for i in range(10):
print("& 7 A 44"
shareData.append(i)
time.sleep(1)

class Customer(threading.Thread):

def run(self):
global shareData;
for i in range(10):
print("&wAt# AHE")
print(shareData.pop())
time.sleep(1)
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producer = Producer()
customer = Customer()

producer.start()
customer.start()
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® Condition
® Condition

® Condition
R R

2o o ro

o 2H|AH =X E ol &

A 2d= s H7| o) T
h7] F A E FOIA ShLto] AY ST} Cf
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import threading, time
shareData = []
cv = threading.Condition()

class Producer(threading.Thread):

def run(self):

global shareData;

for i in range(10):
cv.acquire()
print("& 7 A 44"
shareData.append(i)
time.sleep(1)
cv.notify()
cv.release()
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class Customer(threading.Thread):

def run(self):

global shareData;

for i in range(10):
cv.acquire()
if len(shareData) < 1:

cv.wait(0)

print("&w A2 AHE")
print(shareData.pop())
time.sleep(1)
cv.release()

producer = Producer()
customer = Customer()

producer.start()
customer.start()



< M|OtZ 0{(Semaphore)
v
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WS O SAO) ST A0 A5 HHSD HYS AIZSE7| HOf acquire) S S}
N SEtst & 9loB Sxtetn FH2E 9| 3H2 14271 72 E{ Q] 30| 1HLt KB f7)
AMEHZ K| Q!
o Ry |

release()& 2=otH 7I2H2| 157t

import threading, time

sema = threading.Semaphore(3)

class ThreadEx(threading.Thread):

def run(self):

sema.acquire()
time.sleep(5)
print(self.getName())
sema.release()

for i in range(10):

th = ThreadEx()
th.start()
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HER3: SH| E= ALEXAL & 240l SFEROj2t 2AZEQINE SrE + U=F M2 AZ
B ES9 1Y

Protocol: H| AtO[2] H|OJE E4lS fIet A -TCP (W ZY), UDP(HIHZY)

IP A HEQI0M ARES 27| 9Bt TA(IPv4-32H|E, IPv6-128H| E)

IPv4: 32H|E 4 MAZ 872 HIEE oLt IE522 ROM 22 FEotd 1082
HHELCE(0.0.0.0 - 255.255.255. 255)

IPv6: 128H|E F4 A2 16H/EE 8lLto| 152 FO{A = 22 L&D 16752 B
SBHLICE &S 02 A2to] 7H5 BHLITE(0000:0000:0000:0000:0000:0000:0000:0000 —
FFFF:: FFFF: FFFF: FFFF: FFFF: FFFF: FFFF: FFFF)

Loopback F4: AHilQ| FH| FAE LEHW = FAZ IPv40| A= 127.0.0.1 O| 11 IPv60i| A
£ 0:0::0:0::0:0::0::0:1

Port H=: StL}2) ip $¢01|A1 ZEM2E Tzt
A=E0] Aot 99 )22 dd=0 siLie] S8 ==

O

et HS 2 0 ~ 65535 (0 ~ 10242
T1240| StL} O|Ate] mE AR 7}

Ex)A|A B O 2F: http:80, FTP(20, 21), SSH(22), Telnet(23), SMTP(25), DNS(53)
SE8Z = 1%: Tomcat(8080), Oracle(1521), MySql(3306), MSSQL(1443)..
TCP/IP: QIHHAYON = 2ESS M2 HZEA|7| =0 2Rt Z2E=
url: Q1E{ S & of X} Q| 2[X]
uri: 58 AHAO| Ciot FA0[Lt D7 St O|F

—
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Socket
v A
v IO|MO|A = socket ZEO|M X|&
v EXN MH|AQ ZE HS 39|

A HERR 7IEE Fdet ot 2o
o

getservbyname(servicename, protocolname)

v O A

import socket
print(socket.getservbyname('http’, 'tcp"))
print(socket.getservbyname('ftp', 'tcp’))

80
21
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® AF INET: IPv4 A7
® AF_INET6: IPv6 2o =E A H
v 5d0| mE aZlo F&

® SOCK STREAM: TCP E4I A7l
® SOCK DGRAM: UDP E4AI A7l
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TCP &2 QIAEHA Mo
from socket import *
svrsock = socket(AF_INET, SOCK_STREAM)

2SS AE HARHO ZE HE
svrsock.bind((HOST, PORT))

ohHo Mg = e 92 = 24
svrsock.listen(1)

=C0[HEZRH 2% AZO0| S W 7tX| O 7|
conn, addr = svrsock.accept()

20| E2| connect 222 H 70| send(bytes)2t recv(H{IEHAIO|=)E
O|83}0f HIO|HE F1EZ

SCO|UERIS HE TR

conn.close() svrsock.close()
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o =CI0[QE
1. TCP 7 QIAH A WY
from socket import *
clientsock = socket(AF_INET, SOCK_STREAM)
2. S Mu| 420 HE
clientsock.connect((HOST, PORT))
3. Hlole =4l & HE

clientsock.recv(1024)Lt clientsock.send(H|O|E)E O| &M H|O|E =4 Sl N

AN

—r

o
4. 92 B=R

clientsock.close()

A
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#AMH ZE

from socket import *

try:
svrsock = socket(AF_INET, SOCK_STREAM)
svrsock.bind(('localhost’, 8000))
svrsock.listen(1)
print("AlH CHZ| =)
conn, addr = svrsock.accept()
print(addr)
b = conn.recv(1024)
conn.send('Hello Client".encode())
print(b.decode())

except Exception as e:
print("0f| 2| 7} M S LICL", e)

finally:
conn.close()
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#Z2C2|0|¢E I E

from socket import *

try:
sock = socket(AF_INET, SOCK_STREAM)
sock.connect(('localhost’, 8000))
sock.send(‘'Hello Server'.encode())
b = sock.recv(1024)
print(b.decode())

except Exception as e:
print("E % O H:", e)

finally:
sock.close()
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0
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ot

ool H f -’F*._' S sendto() ot recvfrom()2 2 O| 20| &
Hifj= EHWE: address= host2} porte| F&
sendto(bytes[, flags[, address)
A0 W= HME: 2[HSt= HO|E= HIO|H2t EI0[HE T4 HEO| FE

recvfrom(bufsize[, flags])
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from socket import *
try:
svrsock = socket(AF_INET, SOCK_DGRAM)
svrsock.bind(('localhost’, 8001))
while True:
print("AH CHZ| =.."
s, addr = svrsock.recvfrom(1024)
print("& &3t 2:{0}" format(addr))
print("HA|X[:" + s.decode())
svrsock.sendto(s, addr)
except Exception as e:
print("0i| 2| Zd:", e)
finally:
svrsock.close()
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from socket import *

try:
sock = socket(AF_INET, SOCK_DGRAM)
msg = input("2'd HA|X]:")
sock.sendto(msg.encode(), ('localhost’, 8001))
s, addr = sock.recvfrom(1024)
print(s.decode())
print(addr)

except Exception as e:
print("E % O H:", e)

finally:
sock.close()
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A 227 2EE 5X

=22 ZEWME accept()2t recv(), send() HIMEE == 2 I HZSIILXt St= SEHO|
AETL 1AL 812 OIO|H7t Q= 42 E= EY HO|HE FA| Ed = 2 I JA2

HEZ2Z ZEME accept(), recv(), send) HINEE & W AZASIAXt Sh= S240|
E7F AL ¢l2 HIO|H L} &' HO|E 7t 312 ™ socket.error 0| 2|7} 'L/

2Z1 9| setblocking(True EE&= False)2 278
270 L™ AlZF st 7|CE| = 27

settimeout(xX)
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#MH - LSO <l - XpAQ| OFO|Im| & 2FQISHA| 00| I = =7d5tAM| 2
from socket import *
try:
svrsock = socket(AF_INET, SOCK_DGRAM)
#E2E Jj2E SN Y
svrsock.setsockopt(SOL_SOCKET, SO_BROADCAST, 1)
svrsock.sendto('Broadcasting Message'.encode(), ('192.168.0.255', 8000))
print( I—l* A-I_T'_ "
except Exception as e:
print("E % O H:", e)
finally:
svrsock.close()
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from socket import *
try:
sock = socket(AF_INET, SOCK_DGRAM)
sock.bind(("', 8000))
msg, addr = sock.recvfrom(1024)
print(msg.decode())
print(addr)
except Exception as e:
print("E % O H:", e)
finally:
sock.close()
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[127.0.0.1] &

+++ L=} £

[127.0.0.1]

+++ CH2}

St

¢he o1 ChLL

Ctr-CE FEM L.
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#M e MH
import socketserver
import threading

HOST ="
PORT = 9009
lock = threading.Lock()
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class UserManager:
def __init_ (self):
selfusers = {}

def addUser(self, username, conn, addr):
if username in selfusers:
conn.send('0|0| &= AFE XY LICEWN' .encode()
return None

# 22 ALBAE S&E
lock.acquire()
self.users[username] = (conn, addr)
lock.release()

selfsendMessageToAll('[%s] 20| YU ESLICL' % username)
print('+++ CH=F XL 2= [%d]' % len(selfusers))

return username
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def removeUser(self, username):
if username not in selfusers:
return

lock.acquire()
del selfusers[username]
lock.release()

selfsendMessageToAll('[%s] & O] E|&MELICL % username)

print('--- CH2} ZO X} 2= [%d]' % len(self.users))
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def messageHandler(self, username, msg):
if msg[0] !="/"
selfsendMessageToAll('[%s] %s' % (username, msg))
return

if msg.strip() == '/quit":
selfremoveUser(username)
return -1

def sendMessageToAll(self, msg):

for conn, addr in self.users.values():
conn.send(msg.encode())
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class MyTcpHandler(socketserver.BaseRequestHandler):
userman = UserManager()

def handle(self):
print('[%s] AZE" % self.client_address[0])

try:
username = self.registerUsername()
msg = self.request.recv(1024)
while msg:
print(msg.decode())

if self.userman.messageHandler(username, msg.decode()) == -1:

selfrequest.close()
break
msg = self.request.recv(1024)
except Exception as e:
print(e)

print('[%s] B& T &' % self.client_address[0])
selfuserman.removeUser(username)
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def registerUsername(self):
while True:
selfrequest.send('2 1 2lID:".encode())
username = selfrequest.recv(1024)
username = username.decode().strip()
if selfuserman.addUser(username, self.request, self.client_address):
return username
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class ChatingServer(socketserver.ThreadingMixIn, socketserver. TCPServer):
pass

def runServer():
print(+++ X & MHE
print(+++ M8 MHE EUHT Ctrl-CE FEMR.)
try:
server = ChatingServer((HOST, PORT), MyTcpHandler)
server.serve_forever|()
except KeyboardInterrupt:
print(--—- X & AHE Z=LLICL)
server.shutdown()
server.server_close()

runServer()
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import socket
from threading import Thread

HOST = 'localhost'
PORT = 9009

def rcvMsg(sock):
while True:

try:
data = sock.recv(1024)
if not data:

break

print(data.decode())

except:
pass

74



v ME S2H0|UE

def runChat():
with socket.socket(socket.AF_INET, socket. SOCK_STREAM) as sock:

sock.connect((HOST, PORT))

t = Thread(target=rcvMsg, args=(sock,))

t.daemon = True

t.start()
while True:
msg = input()
if msg == "/quit"

sock.send(msg.encode())
break

sock.send(msg.encode())

runChat()



