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1 Unicode AFY

1.1 EH

SHOT v 2T MILEHOXFERA Z2BEDR DD ET, 77V r—> a YFEBRbEh, 2 -9 -8R D
HARSHBTA vy E—IPHNERRLET; AL 0r T 40, HFE 77 YRGB, HAE. N7 I7456, vy
THTIZI—Xot—Y2HNT 20BN LNEEA, Web 2V T U VXY ARZTIETHEIN S OJHE
HBHYET L, BARBYFEDPEENSZdHD FF, Python OXXFFNRNILFR DIz D Unicode 12
#x o TWT, Python 7’027 LXE W EIREABLFEL2TRZIET,

Unicode (https://www.unicode.org/) &, ANEHDOFFETHON L2 2 TOXFZIIEL., ZHZHOXFHHED—
REF525220%2HIE LR TS, Unicode fERRIZERANCHGET 2, L WEREPRL S ZBMT 28
R EhTVET,

NF BXEORNOEKERTT, 'A’, B, 'C YL TERLZILFTT, BT A RERZCFTT,
XFE, L TOVREERRICE > TEDL->TEE T, HlZXIE, To—<HFD 1] WIS XF’ 1’ EKILFD
T 2EAOXFETT, MEIEFEZFRICICRZEIN, BRI3EREFHOH 4D 2 2OXFETT,

The Unicode standard describes how characters are represented by code points. A code point value is
an integer in the range 0 to O0x10FFFF (about 1.1 million values, the actual number assigned is less than
that). In the standard and in this document, a code point is written using the notation U+265E to mean the

character with value 0x265e (9,822 in decimal).

Unicode f2#81X, XF L2 FRUIXTILT 23— FRA UV M EVIBELEZZLLDOREEATHET:

0061 'a'; LATIN SMALL LETTER A
0062 'b'; LATIN SMALL LETTER B
0063 'c'; LATIN SMALL LETTER C
007B '{'; LEFT CURLY BRACKET
2167 "Vll'; ROMAN NUMERAL EIGHT
2168 " IX'; ROMAN NUMERAL NINE
265E ' X|'; BLACK CHESS KNIGHT
265F ' [XI'; BLACK CHESS PAWN
1F600 ' '; GRINNING FACE

1F609 ' '; WINKING FACE



https://www.unicode.org/
https://www.unicode.org/versions/latest/#Summary

BEIIX, ZOEEIS ZHUEXF U+265E TT | 2 E I DIEEKROENZ 72 30D 3, U+265E 1Xa—
FEA Y P THD., ZREDIHEDOLFEELTVEDTT; ZDHATIE. 'BLACK CHESS KNIGHT”,
X e WwWosXFERLTVET, BRIELRVARTIE, Z0a— FEAf VP eXFORINTEAESNEZE D
HHET,

X EE T LTk )7 (glyph) I Z 757 4 v 7BEROMTERRINE T, KXFD A DY
V73F 2, BERBEE->TWE 742 MZE-oTRAZD ZT5, RHOMEKFOMTT, ZLVTVD
Python 22— FTIZZ ) 7ODEE T2 XEEH D X A; —RINCETBRTBZELWZ Y 7E2BM4F2 221X
GUI toolkit RHRD 7 > ML ¥ & F—DHETT,

1.2 T>a—-5F1>49

HiDHiZ £ % &: Unicode XFHZa—FHRA ¥ bDHITHDH, a2 — F KA > b eld 025 0x10FFFF (10
HERFLT 1,114,111) FTOEMATT, ZDa—FKRA Y MIEAEY ETld O—FAZw bk Fle LTERES A,
Z® A—F3Zvy bk FIZ 8-bit DA MlIC~y FENEF, Unicode KFHIZ A Mol UTHERT 2 Kl %
XFIVIA—T4>Y EREFHKC IYOA-FT1 25 EMUE T,

The first encoding you might think of is using 32-bit integers as the code unit, and then using the CPU’s
representation of 32-bit integers. In this representation, the string "Python” might look like this:

P y t h o n
0x50 00 00 00 79 00 00 00 74 00 00 00 68 00 00 00 6f 00 00 00 6e 00 00 00
0 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23

CORBUIEZHTHOD2 DR TWHIETTE, CORBEZMES IV O0OMERH D 3,
1. A[RED 2y Tty YRR D N4 FDIEFOFHEDLoTLENE T,

2. EEAREEAZ VT T, ZLOXETIE. 3 — FRA ¥ M 127 Kb L < 1E 255 RifinZHIRE H .
Z D% DD 0x00 LW H A P THORLL ENET, LOXFINE, ASCII RILTIE 6 N4 b
BROIK L, 24 X4 bDF A 2R ->TVET, RAM OfFAEMEMNT 2 DZZzUFREIE R £
VA (TRZ by FTavPa—REFH N4 VEAD RAM 2F-TE D, @H. XFINIZARKEXIC
WBRDEVBA) D, TARTZe3xy MY —=VHED 4 BEZ2MFEOLRATLES DEIREBTEXEHDTIEHD
E¥ Ao

3. strlen) D &I RBIFT 2 C BRE HMEND D A, ZDLDT A FXFHIBI-R—RKDH 710 =
AU S

Therefore this encoding isn’t used very much, and people instead choose other encodings that are more

efficient and convenient, such as UTF-8.

UTF-8 is one of the most commonly used encodings, and Python often defaults to using it. UTF stands
for ”Unicode Transformation Format”, and the ’8” means that 8-bit values are used in the encoding. (There

are also UTF-16 and UTF-32 encodings, but they are less frequently used than UTF-8.) UTF-8 uses the

3




following rules:
L a—RFRA b 128 R/ o 72556, MIST 284 METREL £55

2. A—FRA VI 128 UL EDIGE. 128 225 255 TTDONAL bbb, 20 3 FHE 4L POy —F
VAREBLET,

UTF-8 13WL O DEFZEE Z2E > TWE T
1. fEE® Unicode a— KEKRA ¥ + 2S5 TN TE 3,

2. A Unicode string is turned into a sequence of bytes that contains embedded zero bytes only where
they represent the null character (U+0000). This means that UTF-8 strings can be processed by C
functions such as strcpy () and sent through protocols that can’t handle zero bytes for anything other

than end-of-string markers.
3. ASCII 7R FDOXFHNE UTF-8 7F A LTHHEMTT,
4. UTF-8 ¥R av 7 v TF; KON TOVAEXXFORERIE 1 N4 2 2 N4 P TRHETEET,

5 NA MWRELED. Eb5E. KO UTF-8 Tya— REN/za— RKRA vV FOREZHREL. B
FfAST 2 2 e 3 TE2AREMEDR D D 3, FROBETS VXL 8-bit 77— XIFEY % UTF-8 & Ak X
UL Ko TVET,

6. UTF-8 is a byte oriented encoding. The encoding specifies that each character is represented by a
specific sequence of one or more bytes. This avoids the byte-ordering issues that can occur with integer
and word oriented encodings, like UTF-16 and UTF-32, where the sequence of bytes varies depending

on the hardware on which the string was encoded.

1.3 82EZ&X
Unicode 2> Y = 7 ADH A4 b IZWEAXFOXE, FFESH, PDF iR® Unicode {IHD3H H £33, ZhHRLD
WBZERZDICHLVWOTEIEL TL7Z&EW, Unicode DfEJRE HEED F35£ ¥4 MTHH FT,

On the Computerphile Youtube channel, Tom Scott briefly discusses the history of Unicode and UTF-8 (9

minutes 36 seconds).

To help understand the standard, Jukka Korpela has written an introductory guide to reading the Unicode

character tables.

Another good introductory article was written by Joel Spolsky. If this introduction didn’t make things clear

to you, you should try reading this alternate article before continuing.

Wikipedia DFEHE X LI LXK S £3; il 21F. “character encoding” % UTF-8 DitE#FHATATL 72
W,


https://www.unicode.org
https://www.unicode.org/history/
https://www.youtube.com/watch?v=MijmeoH9LT4
http://jkorpela.fi/unicode/guide.html
https://www.joelonsoftware.com/2003/10/08/the-absolute-minimum-every-software-developer-absolutely-positively-must-know-about-unicode-and-character-sets-no-excuses/
https://en.wikipedia.org/wiki/Character_encoding
https://en.wikipedia.org/wiki/UTF-8

2 Python @ Unicode HR—k

Z Z ¥ TT Unicode DU FE L7z, Z 255 Python @ Unicode #REICHNL F 3,

2.1 XF5E

Since Python 3.0, the language’s str type contains Unicode characters, meaning any string created using

"unicode rocks!", 'unicode rocks!', or the triple-quoted string syntax is stored as Unicode.

Python Y —2a—FDF7 V2> a—7 4 27 UTF-8 DT, XFFV 75 A DHIZ Unicode XF%
ZOFEFEEDDIEDNTEET:

try:
with open('/tmp/input.txt', 'r') as f:

except OSError:
# 'File not found' error message.

print("Fichier non trouvé")

iBFC: Python3 \& Unicode X FZ o 725l Fd ¥ K— P LTWET:

répertoire = "/tmp/records.log"
with open(répertoire, "w") as f:
f.write("test\n")

IT 4 RTCHIFREDLEBASTITERP -/, LHZHHTY —Ra—F% ASCH OAIRELZWIEAEL.
XFHN) T INVTIRT =T =T VARERIET, (foTETATLAICEoTE u TTARY =T EINLF
FITERL . EYDORKLFDT LEZDZY) IDBRZ2hd LhEEA, ):

>>> "\N{GREEK CAPITAL LETTER DELTA}" # Using the character name

"\u0394'
>>> "\u0394" # Using a 16-bit hex value
"\u0394"'
>>> "\U00000394" # Using a 32-bit hex wvalue
"\u0394"'

IZ T, bytes 77 AD decode() XY v FEMioTXFIEFELILDHTEFT, TORXY vy FIZUTF-8 DX
S5 2% encoding 5IEUCED . * 7> a > T errors 5IEERD 3,

errors BIBUZ. ANXFHECH LTy a—T 4 VIV = NI BB TERDP oL ZDOMNIG
FEZEELE T, Zo5/#ICH R 2EIE 'strict' (UnicodeDecodeError % iXHi 3 %), 'replace’
(REPLACEMENT CHARACTER T % U+FFFD % ff 5), 'ignore' (fiR¥ 7% % Unicode 2> 5 HIZXLF%ERL)
. 'backslashreplace' (TR —7>—4 Y XA \xNN Z4AF2) T, RDOFNIZNASDEVERLTVET:




>>> b'\x80abc'.decode("utf-8", "strict")

Traceback (most recent call last):

UnicodeDecodeError: 'utf-8' codec can't decode byte 0x80 in position O:
invalid start byte

>>> b'\x80abc'.decode("utf-8", "replace")

"\ufffdabc'

>>> b'\x80abc'.decode("utf-8", "backslashreplace")

"\\x80abc'

>>> b'\x80abc'.decode("utf-8", "ignore")

'abc'

I aA—FT 4 YTy a—T 4 Y DHRIEEATE XTI TIEEZINE T, Python 3B X% 100 DEL ST
Ya—F 4 Y ZTHMIGELTWE S, —EIiX Python 74 771V 77 L ¥ XD standard-encodings ZZ [ L T
BBV, W OOy a—TF 4 ¥ Z3ERBOAHETZR > TWET; flZIE 'latin-1' ¥ 'iso_8859_1' k
'8859' IR TCHILTYa—7 1 ¥ ZORIATT,

Unicode XFHND—DDXFIE chr() MHAAABEBMTIERT 2 2N TEFEIT. ZOBBUIEKES 1BuzL D,
SIET2a—FRA Y b 2ELREX 1 O Unicode XFFNEIELET, WOEERX ord() MAAABEEK TS, =
DOBENE—F D Unicode XFHNZFIEICE D, a—FRA >V MEZRLET:

>>> chr(57344)
"\ue000'

>>> ord('\ue000")
57344

2.2 NA FRIANDEH

bytes.decode () X IXMIENWIFZD XY v FH str.encode() TFTo ZTD XY v RiZ, Unicode XFHN%EEE
XNz encoding TLYa— K LT, bytes ICXARHTRLET,

errors 518U decode() XY v FO NG XA—XEFELHDTITH, ¥R-—PENTVEINY FITOHNSSIDL
Z\WTF, 'strict'. 'ignore' . 'replace' (ZDXYV v RTIX, TYaA—RTERDP->TXFORD DIk
MIfFZHA S %) Oflic, 'xmlcharrefreplace' (XML X2 %A 3 %) & backslashreplace (LR —
7Y —7% > Z \nNNNN %3 A3 %), namereplace (LA7 —7F > =5 YA \N{...} 2¥AT2) BHHET,

ROPITIE, ENZNDEL 2 IWHFRI RSN TVET:

>>> u = chr(40960) + 'abcd' + chr(1972)
>>> u.encode('utf-8')
b'\xea\x80\x80abcd\xde\xb4"

>>> u.encode('ascii')

Traceback (most recent call last):

(RDR=I12%i )




(FIDR=I 5 DfEE)

UnicodeEncodeError: 'ascii' codec can't encode character '\ua0O0' in

position 0: ordinal not in range(128)

>>> u.encode('ascii', 'ignore')

b'abcd'

>>> u.encode('ascii', 'replace')

b'?abcd?'

>>> u.encode('ascii', 'xmlcharrefreplace')
b'&#40960;abcd&#1972; "

>>> u.encode('ascii', 'backslashreplace')
b'\\ua000abcd\\u0O7b4"'

>>> u.encode('ascii', 'namereplace')

b'\\N{YI SYLLABLE IT}abcd\\uO7b4'

MRy a—F 4 Y728 LZD, 772X LD TEHELNLDIL—F VX codecs EY 2 —LIZH
DET, LTy a—F 4 Y7 BFEETSHITE. codecs TV 2 — VEHELTWE Z BB ICRDET, L
Ry TOEYVa—OIrya—FR7a— FORKE, HuBEFARVEWNS IDELNLVZEKT, Hfrlwvwo
Ya—7 4 v 7 EEL ORFRHRREEZOT, 2O HOWTO TR FHZNZ 2IZLET,

2.3 Python ¥V —X1—FA® Unicode UF3JL

Python ®Y —2a—FNTIE, FEDI—FKA Y PEZRF =T —Fr 2 \u 20, KT Ta—FRf ¥
FZ AMD 16 EREFHEET, TR =7 —r YA \U BEKTT. LU 4HiCldin 8HTD 16 #EZ
WE:

>>> s = "a\xac\u1234\u20ac\U00008000"

. # “777 two-digit hex escape
2 four-digit Unicode escape
e etght-digit Unicode escape

>>> [ord(c) for c in s]
[97, 172, 4660, 8364, 32768]

127 EDREVA—FRAL Y MIHLTZRT =TS =T U 2A2FIDIE, AT == Y ABDHENZL
WHOBREMTID, 773V RBEDT 7Y P EHIZHETAy =YD LI RZELDT7 7Y P XF2MS
BEEABEICR D £ 5, XF%E chr() HAALBEMEfoTHARTFZ2 2 b TEE I, ZAUIZ HITREL
“oTLESTL &I,

HAEMCE DR I-DOFEOEARRL Y A—=T 4 Y TIVTINAEEFELIZLETL D, £5R4UE, Python ©Y —
AA—=FE7 72y MIEDOLFEZHRIIERT 2BXUCAD O T 4 X THEL. ETRICTELWFHES
NnNEI,

Python 77 # LV b TIX UTF-8 Y —Ra—F2FEL W TEEY, LYo ya—71 Y72 E S5 0%
HEEITNRIELAYDZYa—FT 4 VIR HZET, FREY —RT77ANVLDO—THRLMTHICRHZZax >k
BEDBZILICEkoTTEET:




#!/usr/bin/env python

# —*- coding: latin-1 —*-

u = 'abcdé'
print (ord(ul-11))

ZDWEXIE Emacs D7 7 4 VEIHDERZAEE T 2Rl Hh 6 E L XTI TV E T, Emacs 134 RERZ R —
F LTWETA, Python 239 R— b+ L TWB DL coding’ DATT, —*— Diti#ElE Emacs iIXFLTaxX >y ka3
Rt 2 Z e 2R LE T, Z4UE Python IC8 o TEKIEZH D FEAMEE THEDATVE S, Python 1Fa X
¥ MHIZ coding: name ¥7z1d coding=name ZHEL F3,

ZDEIAXY M EEATOVRWES, T TRKBREZED, fbhsTF7rrtrzrya—74 71 UTF-8 12
Y ET, IVFHELWERIEZE PEP 263 22 L TL W,

2.4 Unicode Z70O/NT+

The Unicode specification includes a database of information about code points. For each defined code point,
the information includes the character’s name, its category, the numeric value if applicable (for characters
representing numeric concepts such as the Roman numerals, fractions such as one-third and four-fifths, etc.).

There are also display-related properties, such as how to use the code point in bidirectional text.

RD 7077 JInL DO T 2 1[FHERR L. FEDTFOBEZETLXT:

import unicodedata
u = chr(233) + chr(0x0bf2) + chr(3972) + chr(6000) + chr(13231)
for i, ¢ in enumerate(u):

print(i, ' % ord(c), unicodedata.category(c), end=" ")

print (unicodedata.name(c))

# Get numeric value of second character

print(unicodedata.numeric(ul1]))

FITT2L, ZOXdCHAEINET:

0 00e9 L1 LATIN SMALL LETTER E WITH ACUTE
1 Obf2 No TAMIL NUMBER ONE THOUSAND

2 0£84 Mn TIBETAN MARK HALANTA

3 1770 Lo TAGBANWA LETTER SA

4 33af So SQUARE RAD OVER S SQUARED
1000.0

A7) —a— FREXFOWEEKEZTELAEZDDTY, 73V —a— FiX "Letter”, "Number”, ”"Punctua-
tion”, ”Symbol” ¥ DA T AV —IZHEIN, ISR TH TV -l bEhES, ERRodrsa—
8



https://www.python.org/dev/peps/pep-0263

F%$5 &, 'L1' 1Z 'Letter, lowercase’. 'No' & "Number, other”, 'Mn' & "Mark, nonspacing”. 'So' &
”Symbol, other” ZEKL TWVWE T, »73V—23— FD—EIX Unicode Character Database 3XZ® General
Category Values fiii ZZ8 LT 72X W,

2.5 Comparing Strings

Unicode adds some complication to comparing strings, because the same set of characters can be represented
by different sequences of code points. For example, a letter like ’é’ can be represented as a single code point
U+00EA, or as U+0065 U+0302, which is the code point for ’e’ followed by a code point for "COMBINING
CIRCUMFLEX ACCENT". These will produce the same output when printed, but one is a string of length
1 and the other is of length 2.

One tool for a case-insensitive comparison is the casefold() string method that converts a string to a
case-insensitive form following an algorithm described by the Unicode Standard. This algorithm has special
handling for characters such as the German letter '8’ (code point U4+00DF), which becomes the pair of

lowercase letters ’ss’.

>>> street = 'Gilirzenichstrafle'
>>> street.casefold()

'giirzenichstrasse'

A second tool is the unicodedata module’s normalize () function that converts strings to one of several nor-
mal forms, where letters followed by a combining character are replaced with single characters. normalize ()
can be used to perform string comparisons that won’t falsely report inequality if two strings use combining

characters differently:

import unicodedata
def compare_strs(sl, s2):
def NFD(s):

return unicodedata.normalize('NFD', s)

return NFD(s1) == NFD(s2)

single_char = 'é&'
multiple_chars = '\N{LATIN SMALL LETTER E}\N{COMBINING CIRCUMFLEX ACCENT}'
print('length of first string=', len(single_char))

print('length of second string=', len(multiple_chars))

print (compare_strs(single_char, multiple_chars))

ET T2, ZokScHhENET:

$ python3 compare-strs.py
length of first string= 1

(RDR=212Hi <)



https://www.unicode.org/reports/tr44/#General_Category_Values
https://www.unicode.org/reports/tr44/#General_Category_Values

(FIDR=I 5 DfEE)

length of second string= 2

True

The first argument to the normalize () function is a string giving the desired normalization form, which can
be one of 'NFC’, 'NFKC’, 'NFD’, and '"NFKD".

The Unicode Standard also specifies how to do caseless comparisons:

import unicodedata

def compare_caseless(sl, s2):
def NFD(s):

return unicodedata.normalize('NFD', s)

return NFD(NFD(s1).casefold()) == NFD(NFD(s2).casefold())

# Ezample usage

single_char = 'é
multiple_chars = '\N{LATIN CAPITAL LETTER E}\N{COMBINING CIRCUMFLEX ACCENT}'

print (compare_caseless(single_char, multiple_chars))

This will print True. (Why is NFD() invoked twice? Because there are a few characters that make casefold()
return a non-normalized string, so the result needs to be normalized again. See section 3.13 of the Unicode

Standard for a discussion and an example.)

2.6 Unicode IE}RKXIF

re BV 2 =P HR— b LTOVBREHRRBUIANAL MIPXFEIE LTEZALNET, \d R \vw BEDNLD0D
RER T — 7 Y RE, ZDORE—=U PN Ml LTEZ N0 FH e LTEZ 6700 k> T,
BRZ2EHREZRLET, HlZIX. \d &4 bITIE [0-9] OFEOXF —HL 32, XFHITE 'Nd' BT
TV —RHAITEEDOXF—HLET,

COBNZD 5 LFHNE, XA FBOKFL 7 7 € 7THF O THFD 57 HENTHD 7,

import re

p = re.compile(r'\d+"')

s = "Over \uOe55\u0e57 57 flavours"

m = p.search(s)

print (repr(m.group()))

EITFT2L.\d+ BEAAFBORTFL—RL, ZhZzlNILEd, 7772 re.ASCII % compile() X L72HE.
\d+ 1F5EHE L 158 > THAFS "577 IT—BHL ¥ 5,

10




FIREIC, \w 1ZIEHI1CZ < @ Unicode XFIZ—HL 30, N4 MIDEED L& re.ASCII XI55
1Z [a-zA-20-9_]1 KX L2—HL FH A, \s EXFFITIX Unicode ZZEHXTFIZ, N4 FITIE [ \t\n\r\f\v]
W—HLET,

2.7 BEEN

Python @ Unicode ¥ R— MZDOWTDBEIZR ZFHMILLTD 2 0T
e Nick Coghlan {2 & % Processing Text Files in Python 3
o Ned Batchelder 12 &% PyCon 2012 TO¥#*E Pragmatic Unicode
str BIZDOWTE Python 24 75V VU7 7 LY AD textseq THRAINTWET,
unicodedata EY 2 —/LIZDOWVWTD RF a2 XV b,
codecs EV 2 —JLIZDOWTDRF XV},

Marc-André Lemburg & EuroPython 2002 T "Python and Unicode” £ W5 & A LD T LE YT —> 3 ¥
(PDF 274 F) 2fTWE L7ze TDAF A RiE Python 2 @ Unicode $%#E (Unicode SXLFFHA3 unicode &
MIEh. )T u TR D £F) OREHz oW THEET 5 I L VIR,

3 Unicode T—42%5RAHEZTS

—H Unicode 77— XL Ta— FPEET 2 L5 CEFEZKILL. ROMEIAMNTSY, TurJnid
Unicode X5 %2 5 %ZIF & D, €5 Unicode ZARRLIEEE R X ZEREICHE L LFRICERTL2OTL & H?

ANY =R WMNFRF LR VK S BRAERFARETT,;, 77V r—>a YHAHEATWE 7477 UH
Unicode ZZFDF FHR— b LTOVBE0EFARZITIUINT FRA, HlZ1E XML »$—H —IF A4 Unicode 7 —
REBLET, ZLDYL—YaFLF—&ZR—2% Unicode fHD A -7z 5 6% F K- LTVWET L., SQL
D WEDET Unicode [HZIRT ZENTEE T,

Unicode D7 —RFT 4 AZICHERAENLD, Y7y PENLTEEINLDTI2CHoT, BH. FED
IYA—FT 4 Y IWEBEINE T, HIRISINERADN, ZNZFETITI L HARETT, 77 AL ZMZE, 8
NA VATV 22 b EFARS, N4 L% bytes.decode(encoding) TEMT 2L ICK D EHTEE T,

1 ODBEIZ LY a—F 4 Y IWLF AL MZEZ L WHIHETT; 1 2D Unicode XFIEWL DDA T
FHREIEET, TEOVA XDF v > (BlZiF, 1024 b L& 4096 S4B 127 7 A VONEEFHARAT:
WS, 2% 120 Unicode XFZ LY A — R L7aNA MIO—EZFHRF v > 7 OREE THiAENL T —
AWZMIET B, 7 - FEEIBENDD 5, 1 DOREIZ T 7 A VEERE XEVITHAAAR T
- FIUBEZFETTEITIN. THOLTLEI LIETWICRER T 7 AV ZUHT 2 L TDWIFITRD £7; 2
GiB D7 7 A L EHARADREND 2355, 2 GiIB O RAM BREICRD £3, (FEBICE, DL b b H 2
T, =¥ a— FEh7=XFF e Unicode XFFDM % X E VIR TIDLEDRH L5720, LDZLDAEY
DBRAETT, )
11


http://python-notes.curiousefficiency.org/en/latest/python3/text_file_processing.html
https://nedbatchelder.com/text/unipain.html
https://downloads.egenix.com/python/Unicode-EPC2002-Talk.pdf
https://downloads.egenix.com/python/Unicode-EPC2002-Talk.pdf

The solution would be to use the low-level decoding interface to catch the case of partial coding sequences.
The work of implementing this has already been done for you: the built-in open() function can return a
file-like object that assumes the file’s contents are in a specified encoding and accepts Unicode parameters
for methods such as read() and write(). This works through open()’s encoding and errors parameters

which are interpreted just like those in str.encode() and bytes.decode().

ZFD=® T 7 A NAH 5 Unicode ZFRIpPDIFHMTI:

with open('unicode.txt', encoding='utf-8') as f:
for line in f:

print(repr(line))

MAEZDOMFNTE S update E—FT7 7 AL ZFL Z 2 BAJHETT:

with open('test', encoding='utf-8', mode='w+') as f:
f.write('\u4500 blah blah blah\n')
f.seek(0)
print (repr(f.readline() [:1]))

Unicode X5 U+FEFF (& byte-order mark (BOM) & L TfEibAL, 7 7 A LD A MED HEHIEZ RS 572
DT, 77 ANDEHIOXFE LTEPNE T, UTF-16 DX 5B\ OhDTya—7 4 Y& 774 LD%
JHIC BOM 23523 Z e 2ERLET; 2O X5 BT ya—7 4 v I/affibhd e &, BENIC BOM 2&IIDL
FLLTEPN 77 AN ERHT L ECHERONICY RPN ET, ThoDzya—7 4 ¥ 7iE VU oy
7 14 7 > (little-endian) F® 'utf-16-le’ ¥ v 72> 7 1 7 (big-endian) D "utf-16-be’ &\ 5 & 5 I ZE A
BHH, TUHBFED 1 DDA MEZIEELTWNT BOM Z2F% vy FLEEA,

In some areas, it is also convention to use a "BOM” at the start of UTF-8 encoded files; the name is
misleading since UTF-8 is not byte-order dependent. The mark simply announces that the file is encoded in

UTF-8. For reading such files, use the 'utf-8-sig’ codec to automatically skip the mark if present.

3.1 Unicode 7 71 )L %

Most of the operating systems in common use today support filenames that contain arbitrary Unicode
characters. Usually this is implemented by converting the Unicode string into some encoding that varies
depending on the system. Today Python is converging on using UTF-8: Python on MacOS has used UTF-8
for several versions, and Python 3.6 switched to using UTF-8 on Windows as well. On Unix systems, there
will only be a filesystem encoding if you’ve set the LANG or LC_CTYPE environment variables; if you haven’t,

the default encoding is again UTF-8.

sys.getfilesystemencoding () FAIIHRED I AT o THHT 2> a—74 Y7 %2RL, va—74 7
EFHTRELLZVHEEAHALE T, ZELHOIDOEZ S T2EMALHHED D FEA, GiAEZDLDIIT 7
ANEBLCRICE. 7 74 V%% Unicode XFF e LTESTEITIELWEZ Y a—7 4 Y ZICHEIICEE X
EJEE
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filename = 'filename\u4500abc'
with open(filename, 'w') as f:
f.write('blah\n')

os.stat() DL 5% os TV 2 —LDOBEE D Unicode D7 7 A VL EZZII T ET,

The os.listdir () function returns filenames, which raises an issue: should it return the Unicode version of
filenames, or should it return bytes containing the encoded versions? os.listdir() can do both, depending
on whether you provided the directory path as bytes or a Unicode string. If you pass a Unicode string as the
path, filenames will be decoded using the filesystem’s encoding and a list of Unicode strings will be returned,
while passing a byte path will return the filenames as bytes. For example, assuming the default filesystem

encoding is UTF-8, running the following program:

fn = 'filename\u4500abc'
f = open(fn, 'w')
f.close()

import os
print(os.listdir(b'.'))
print(os.listdir('."))

UN o IERBER SN E T

$ python listdir-test.py
[b'filename\xe4\x94\x80abc', ...]
['filename\u4500abc', ...]

BPIDYZAME UTF-8 Trya—F4 7 &8NET7 74 NVE%EEH, B DY X MZ Unicode iRE&ATWY
i‘j—o

Note that on most occasions, you should can just stick with using Unicode with these APIs. The bytes APIs
should only be used on systems where undecodable file names can be present; that’s pretty much only Unix

systems now.

3.2 Unicode {IGD7OY 5 L%ZEL =D Tips

ZDETIX Unicode 25 70T 2% EL DOV O0DORBEEHFNMLE T,
ROBERPIF L LT

Y7+ 2 7IEWETEE Unicode SIFFIOAZAMA L. AT —RETELLFRMTTa—FL,
DEHTTYa— FFRETT,

If you attempt to write processing functions that accept both Unicode and byte strings, you will find your

program vulnerable to bugs wherever you combine the two different kinds of strings. There is no automatic
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encoding or decoding: if you do e.g. str + bytes, a TypeError will be raised.

web 77U NBRE T —RXRLZOMDEFETERNVE ZA05DT —XE2FMHT 2856, 205D FHh 5
AR LTz a~< Yy RITOETR, ZNEDOFINE T —RZRX=RZEZ DAL FH DR IERLEDEEFNT
WRWHTHERT 2008 —NTT, dLZIVWIRNICKE-1HEICE, =va—FEhiS b T =X TIER
s Ta—FRENLEXFHNDOF = v 72 NRIfTROTREIW; WS oD rya—74 Y I3MEL k3 HE%
FoTuwx ¥, fIZIZEHETRE o720, BRI ASCII EftThwiy, ANTF—&pPzra—F 4 v 7%
FELTVWAELETHZFI L TR, RERLKRBHEIVACERHZ2T7FA e ya— R LEXFIOHIZ
RN TEEZNLTT,

T7ANIYA—T 1 7 DX

The StreamRecoder class can transparently convert between encodings, taking a stream that returns data

in encoding #1 and behaving like a stream returning data in encoding #2.

For example, if you have an input file f that’s in Latin-1, you can wrap it with a StreamRecoder to return
bytes encoded in UTF-8:

new_f = codecs.StreamRecoder(f,
# en/decoder: used by read() to encode its results and
# by write() to decode its input.
codecs.getencoder ('utf-8'), codecs.getdecoder('utf-8'),

# reader/writer: used to rTead and write to the stream.

codecs.getreader('latin-1'), codecs.getwriter('latin-1') )

RARI>OA—FT1>IDT 71

What can you do if you need to make a change to a file, but don’t know the file’s encoding? If you know
the encoding is ASCII-compatible and only want to examine or modify the ASCII parts, you can open the

file with the surrogateescape error handler:

with open(fname, 'r', encoding="ascii", errors="surrogateescape") as f:
data = f.read()

# make changes to the string 'data'
with open(fname + '.new', 'w',

encoding="ascii", errors="surrogateescape") as f:
f.write(data)

The surrogateescape error handler will decode any non-ASCII bytes as code points in a special range
running from U+DC80 to U+DCFF. These code points will then turn back into the same bytes when the

surrogateescape error handler is used to encode the data and write it back out.
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3.3 BEZEH

One section of Mastering Python 3 Input/Output, a PyCon 2010 talk by David Beazley, discusses text

processing and binary data handling.

Marc-André  Lemburg @ 7 L ¥ ¥ 5 — ¥ =3 ¥ ?Writing Unicode-aware  Applica-
tions in Python” D PDF A 7 4 F » <https://downloads.egenix.com /python/
LSM2005-Developing-Unicode-aware-applications-in-Python.pdf> & & A FA[EETT, Z L TXF LV
aA—F 4 YZOMBEERRICT 7V r—ya YOEB P -5 74 AZOonThFmInT0ES, TORJ
A Fi& Python 2.x DA%Z A N—LTWVWET,

The Guts of Unicode in Python is a PyCon 2013 talk by Benjamin Peterson that discusses the internal

Unicode representation in Python 3.3.

4 FEE
CORFa2XyFORADERIE Andrew Kuchling 2 X o TEhrNFE L2, Z20h 5 X 512 Alexander
Belopolsky, Georg Brandl, Andrew Kuchling, Ezio Melotti & CREIAER SN TVE T,

ZDREFDOMD DIEMPER L LH T TDA LIS L3 Eric Araujo, Nicholas Bastin, Nick
Coghlan, Marius Gedminas, Kent Johnson, Ken Krugler, Marc-André Lemburg, Martin von Lowis, Terry J.

Reedy, Serhiy Storchaka, Eryk Sun, Chad Whitacre, Graham Wideman.
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