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2D HOWTO XE X, XFTF—ZDRBED=H®D Unicode LD Python 1281} 24K — MZOWTEHL.
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1 Unicode AF9

1.1 &

SHOT0 I MILHFADO X FERZ 2RENDHDET, 77V r—> a YidEBEbEh, 2 —F 258X
PRRARTRETR v —URHANEFRRLET; AL T0r 5 a0, BiE 77 Y A58, HARGE. N7 7458,
OYT7HETII—RXvb—V2HMNTI2HERD 20D LNEEA, Web 2V T U VIIYARTETHED
NZAHEMED DD FT L, MARBYELPEENZ2 22 dHD FF, Python OXFHNIRNILFRED72HD
Unicode fZ#E% {# 5 TWT, Python 7075 LIZEDRIHARYFERTRZIFT,

Unicode (https://www.unicode.org/) & AHOFFETHEON L2 B TOXFZIEL, ZhLZhOXFHE
D—EREZE5 2250k B LT3, Unicode fERRIGHERANICKET S . #T LW EFEREL S 2B
FTREHIRINTVET,

XF BYXEORNOMRELRTT, A, B, 'C RYRETERSFTY, B v T dEHICER 2T
TFo XFIE FELTVRSERIMRICE > TLED->TEET, flzE, Te—<HFD 1 2 WS CF 17
WBAXFED T 3O FETT, MEFIEFEEIRCICRZE I, BERI3BE®RZE OB AD 2 2OXFETT,

Unicode BHEIIXFR YD & 512 A—RARAL > (code points) TERHIN 2002 BLTVWET, a—
FARA > PO 0 55 0x10FFFF £ TOHEFAOEETT (F 110 FEDMETHD., G0 25 11 FHEL
SVDEID B THNTVET), Unicode BEHERZD FF a2 X > FTld, 2— FAA > % U+265E LW Hid
FERMoTHEE, ZHUIZDOXFENHE 0x265e (10 FEETIX 9,822) #FOZ L ZEKL 7,

Unicode fZ#13, XFL 2T 22— FRA UV FEFIZELEZZLLDREZATVET:

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 ' [X'; BLACK CHESS PAWN
1F600 ' '; GRINNING FACE

1F609 ' '; WINKING FACE

BEICIE, COERN DS [ZHIEF U+265E TFJ L E D DIEIEKROBENZ L2 00D 5, U+265E
Fa—FRA VI THD, ZRRDIREDXTFEZRLTVWSDTT; ZOHAETIE. 'BLACK CHESS
KNIGHT, "X’ 2 WO XFERLTVWE T, BRESROARTIE. 20a— FEA ¥ e XFOXFNES
hEohsedHHET,

X HE A LTI J) 7 (glyph) 2MHEN 2257 4 v 7 BROMTEREINE T, KXFDO A D
70 23 AL, BERTBIIMESoT VWA 7+ Y MZXoTERD ETH., RO KEDTT, 72V TWn



https://www.unicode.org/

D Python 2— FTWE 7V 7O0EEZ T 2 4EEIDD LA, ~RVICWEERTSIELWIY 72HMITSZ
¥ 1% GUI toolkit RMRD 7 + >~ FL V&S —DIHEHETT,

1.2 T>a—-F1>9

O %E F L H 3 L: Unicode XFHNEa— KKRA > bDF|ITHD, 2—FRAL >+ 21X 0 55 0x10FFFF
(10 #E£FLT 1,114,111) FTOBMHETT, ZDa—FRA ¥ MlIZXEY ETlZ O—R2AZy b %2 LTE
h, 20 A—FRI2Zw b Fli& 8-bit DA M~y FENE T, Unicode XFH%Z A bl UTHIER
TAHAE XFIYA—Ta4 27 $3 I T>A—-FTa >0 WU ET,

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 OO 00 6e 00 00 0O
01 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23

CORBZEEHTHOR DR TWVWHIETTR, ZORBEEZFES IV O»OBELD D £3,
1. A[ED v, ey BRERLZ 2 NNA FPDOEFDOIFDBEDL>TLEVWET,

2. FEELRTEHIRMAZ VT T, ZLOXETIE. I — FEA Y ME 127 Kb L < 1% 255 KEDZEIRE &
B, ZD72H%Z L OFEIED 0x00 L WH NS P THOHRAL INFET, LOXFHNL, ASCII RBITIX 6
NA FRDITHL, 24 XL POV A X TWET, RAM O HESEINT 2 D3 2T CHE
WKERDERA (FTARZ by Farva—REXFH AL FHRAD RAM Z2F-oTE D, @, XFHNT
ZABKEZWIEIRDERA) D, THARZe2y MU= HBD 4 S HELATLE S DIERIET
X5HDTIEHY FHA,

3. strlen() D LS LBIFT S C BB EMMELDH D FEA. 20DV A FXFEHEE—A0H 7212
WEEIED £7,

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 following rules:
1. 2= FRA ¥ MDY 128 KififZ o 725G, MIGT 284 METREL £3,

2. A—FRA YD 128 LEDIGFE. 128 225 255 FTONAL bH 6% 5, 2. 3 FRIF 44 PO —
TYRITEBLET,

UTF-8 iZW L O DERLEHEEZ R > TVWET:
1. f£2® Unicode 2 — RRA Y F2/S 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 LTHHEMTI,

4. UTF-8 2% b ay 7 hTF: KSEbRATVALTORZEIE 1 N4 FH 2 A4 N TEBTE
£,

5. N4 MBRELZD. Kb e, XD UTF-8 Ty a— REha— FEAL Y FOBEETRE L.
FRMTA2 2B TEXAA[REMDSH D £, FREOHETS Y X474 8bit 7—XIFIEY% UTF-8 &
ARINIZLK K B> 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 &Y
Unicode 2> Y =7 5D A b IEXFOXE, HFESFH, PDF ® Unicode IR H D £33, Zhit
LORZFNHZDICH LD THIEL TL7ZE W, Unicode DEFEL FED £ 34 MhH b E3,

On the Computerphile Youtube channel, Tom Scott briefly discusses the history of Unicode and UTF-8
<https://www.youtube.com/watch?v=MijmeoHILT/> (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 entries are often helpful; see the entries for ”character encoding” and UTF-8, for example.


http://www.unicode.org
http://www.unicode.org/history/
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 Lz, Z 255 Python @ Unicode #REICHNL F 3,

2.1 XFHE

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 V=232 —FD7F 74V bz va—7 4 ¥ 27& UTF-8 BDT, XFHV 77 LOHIZ Unicode X
FEZDEFEEDD LD TEET:

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

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

print("Fichier non trouvé")

iBiC: Python3 & Unicode XX F %2 o 725 ¥ ¥ K—F LTWE T

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

f.write("test\n")

IT4 R THIREDLTFBANTER P oD, HBZEHTY —RAa—F% ASCII DARZREB L WHE
B, XFHNY T INTIRT =T = VAMERE T, (HoT2YRATLACE>TE, u TZRF =X
NXFHTIERL ., EVORKED I LXD TV IBRZ50d LOERA, ):

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

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

AT, bytes 7 7 AD decode() XY v REMo> TXFHNEELZZ D TEET, ZDAY v Fid UTF-8
D &5 KME% encoding BIBUTHLD . * 7> a > T errors 5IEEIWD 5,

errors FIBUE. ANXFINIH LTy a—FT 4 Y I A= VW o BB TERDP o ZDRIG
FiEZBELET, 2058z 2{EE 'strict' (UnicodeDecodeError ZiXH 3 %), 'replace'
(REPLACEMENT CHARACTER T» % U+FFFD %f#5), 'ignore' (#&#H ¥ 723 Unicode 2 5 HIZLFEHEERL)
. 'backslashreplace' (ZAF7 —7¥—4 VX \xNN 2#iAT3) TT, ROFIIZNEDENERLTY
£

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

Traceback (most recent call last):

(RDOR=I1%i )




(RIDR=I D5 DREE)

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'

Encodings are specified as strings containing the encoding’s name. Python comes with roughly 100
different encodings; see the Python Library Reference at standard-encodings for a list. Some encodings
have multiple names; for example, 'latin-1', 'iso_8859_1' and '8859’ are all synonyms for the same

encoding.

Unicode XFHD—DDXFIZE chr() HAAABEBTIERT 22 e B TE T, OB EEEZT Iy
D, WIET2a—FEA Y F2ELEZ 1 O Unicode XFHN 2R L E5, WOMEEEZ ord() #HAAARMET
T, ZOBEIE—XF D Unicode XFH 518U D, a—FRAL Y MEZRLES:

>>> chr(57344)
"\ue000'

>>> ord('\ue000")
57344

2.2 N1 FHRIADEH:

bytes.decode () X IFMHEMNFMEXD XY v K3 str.encode() TI, ZDXY v Fid. Unicode XFF|%
fEE SNz encoding TZYa—F LT, bytes ICXZRBITIEL %9,

errors 5183 decode() XYV v RDRFI A=K LFELBDTITN, ¥ R—-PENTWVWEINY RTOHEDS S
DPLZWTT, 'strict' | 'ignore' . 'replace' (ZDXY v FTIk, T¥a— RTERDoLXFORD
DICREMIFF 2 AT %) O, 'xmlcharrefreplace' (XML X &% A S %) & backslashreplace
(TR —7>—% > Z \nNNNN %#fi A9 %), namereplace (LR7 —7> =7 Y2 \N{...} AT 3)
HdHYET,

ROBITIE, ENZNDEL 2 MHFRI 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):

UnicodeEncodeError: 'ascii' codec can't encode character '\ua0OO' in

position 0: ordinal not in range(128)

>>> u.encode('ascii', 'ignore')
b'abcd'
>>> u.encode('ascii', 'replace')

(KDR=I1Z%i<)




(RIDR=I D5 DREE)

b'7abcd?’

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

>>> u.encode('ascii', 'backslashreplace')
b'\\ua000abcd\\u07b4"'

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

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

FAAEE R Ty a—F 4 Y7 BBHF LD, 772 ALED T RELNLDIL—F Vi codecs EY 2 — LI
HOFET, LV rya—7 4 Y7 eEET I, codecs TV a— L ZHRELTWVWE I dHEICKRD F
T, LAL, 2OEYVa— LDz rya—kFera— RFOBE. FOBERRVE WS X DKL Lk
T, ity a—74 7 2ELOIRHRRIEELRDT, 20 HOWTO TIERbRWI 2IZLET,

2.3 Python ¥Y—X1— FA® Unicode U7 3L

Python ®Y —2a— FHATIE, FFEDI—FRA Y MIZRF =7 —r Y2 \u 20, I Ta— R
AV IR AMD 16 EHEEZE T, TRAT =T =7 YA \U BERTT., 72720 4HT TR < 81D 16
BoeffnE 3.

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

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

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

127 FHREVIA—FRA Y MWL TR —F =T Y 2AEBESDX, ZATF—F>—r Y ARHEDE
BVIBFEMTIN, 77V REBHFEDO7 7Y M EBTAvE—YDEIIRZLDT 7Y PLF
ZHESHBEIIIMBEICRD £F, XF%E chr() #HAAABEBZM > THA LTS b TEX I, Zhd
EHICELAZ>TLESTLE D,

HAAMCEHRI-OFHEOERRLY AT 4 YT TUTIAEELZETL: D, Z5R&NUE. Python @
V—2a—FE77%Y MIEOXFEHBRICERTE2BRUCAD DT 1+ X THREL., FITRHICIELWE
PEONET,

Python 1377 # L FTIE UTF-8 Y —Ra—F2EHEL LMW TEFT, kLY OTYa—FT4 7 2fE>S
PEEETUIILAYODZYa—F 4 V%2 E T, 2RIV -7 74 LO—FTHR ATHIZR IR 2
XU EEDBI Ik TTEET:

#!/usr/bin/env python

# —*- coding: latin-1 —*-

u = 'abcdé'
print (ord(ul-1]1))

Z DX Emacs D7 7 A VEHOEBEIEET 2R OHEEZIITVET, Emacs 34 RE#E
PR—FLTOETH, Python Y K—FLTVWBDIE 'coding DATT, -+ Ditikld Emacs IR LT

7




aXY IHPRAITHZ e BRLET, ZHUE Python Ik > TEKIED D TRADEE CHELATHE T,
Python (&2 X > FHIZ coding: name F 721k coding=name L £,

ZDEI7aAXY M EEATOVREWEA, T TIREBRED, fibhdF7rrrzrya—F 4 7% UTF-8
Db ET, KhEHELWERIZ PEP 263 22 L TL EF X\,

2.4 Unicode Z7O/NT 1

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 bidirec-

tional text.

UTO7Tu 7S 230 DD FIT 2 EMERR L, FFEOXFOBEEHNFEL 3

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]))

ET T2, kS cHNENET:

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

AT == FEXFOWEZMIL TR LD DTT, 73V —2a— Fid "Letter”. "Number”, ”Punc-
tuation”, "Symbol” REDH T IV —IZHEIN, LY THT Y it anE T, Lot irs
a— RFZ$E5 &, 'L1' & 'Letter, lowercase’, 'No' 1% "Number, other”, 'Mn' i& "Mark, nonspacing”. 'So"
X ”Symbol, other” ZEHKLTWE T, A7V —2—FD—EIX Unicode Character Database XD
General Category Values i 2L T Z& W,



https://www.python.org/dev/peps/pep-0263
http://www.unicode.org/reports/tr44/#General_Category_Values
http://www.unicode.org/reports/tr44/#General_Category_Values

2.5 Comparing Strings

Unicode adds some complication to comparing strings, because the same set of characters can be repre-
sented by different sequences of code points. For example, a letter like '8’ can be represented as a single
code point U4+00EA, or as U4+0065 U+40302, 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 sev-
eral normal 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))

When run, this outputs:

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

re BV 2 —HHR— b LTOWBEHRRIUIAA PP FHNE LTEZONET, \d  \w ROV D
PORRB LTS —r Y RE, ZDRE=YPANAL Mle LTEZ N0 TFIE LTEX HNEDHIC
XoT, BR2E®REZRHET, HIZIF \d 134 FITIE [0-9] OFEFOT e —HL £325. XFHIT
F'Nd' ATV —ZHEIEEOXFr—HLET,

ZDBNZH 2LFHNIE. ZAGBOBFE T 78 7 HFOMSTTHFD 57 BHEWTHH £7,

import re

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

"Over \uOe55\ul0e57 57 flavours"

p.search(s)

S

m

print (repr(m.group()))

FITT 22 \d+ BEAFEORHFL—BL, Tz LETS, 777 re.ASCII % compile() WX L7235
A \d+ 1ZFERE 1308 - T SCFEH "577 1C—BL £ 3,

FIREIZ, \w IZIEHF T2 < D Unicode XFIZ—HL T2, N4 bIDHED L IE re. ASCII XN
7235E50F [a-zA-Z20-9 1 L2 —H L FH A, \s EXFHTIZ Unicode ZEHXFIZ. N4 FHITIX [
\t\n\r\f\v] IZ—HL ¥ 7,

10




2.7 BEZEH

Python @ Unicode ¥R — MZDOWTDSHEIZR ZiEMILITD 2 DT
e Nick Coghlan {2 & % Processing Text Files in Python 3
e Pragmatic Unicode, a PyCon 2012 presentation by Ned Batchelder.
str B DWW T Python 94 75V 77 LY AD textseq THIAHINTVE T,
unicodedata EY 2 —/LIZDOWTD RFa XV |k,
codecs EY 2 —LIZDOWTDRFa XV b,

Marc-André Lemburg & EuroPython 2002 T "Python and Unicode” ¥ W5 XA LD T L LY T — 3
¥ (PDF 274 F) Z2fTWE L7ze TDAF A Fid Python 2 ® Unicode ##E (Unicode XF5IHAY unicode
LI, VT IME w THED ET) ORFHCOVWTHIE T 2 2B LVWERTT,

3 Unicode T—A2%5AEZTS

—H Unicode 77— R I L Ta— FAHET 2 XS5 ICEEKZ 26, ROMBEIAENITT, Fu27 4k
Unicode XFH| %2 ¥ 5% b, ¥5 Unicode ZAMBRLIEEBE CERZFEBICHE L2ERICEBLTE20T
Lx97?

ANV =R HTRICEKF LRV E S BAEREABETS; 77V r—>a YA ENTWE 54 77U
Unicode ZZDF FH K=+ LTV E0ZHFARZITFIUIVIT EE A, fl I XML »$—4 — 13 KK Unicode
T—REBRLET, LDV L —YaF LT —RRN—2% Unicode [HOA-73 7 L%HK—-PLTVET
L. SQL ®OfW&HET Unicode fEZRT Z 2 3 TEF T,

Unicode D7 —XIET 4 A7 WCEZRAENDZ Do GEE, FEOLYaA—T 4 Y WZEBEINE T, HESE
BENERAD, ZOZFEITITO L HAEETS, 77 AV ZHE 8N b ATV 27 M EFHAAA, N
4 +5% bytes.decode(encoding) TEMT 2 Z L ICL D EHTEEL T,

1 O0MBIETYa—=FT 4 Y TDIALF AL PEWSHETT; 1 20 Unicode XFIFWL DDA M TR
HEINEZE T, BRI A ZXDF v > 27 (FIZIX, 1024 L <& 4096 N4 ) 127 7 A VDORNE R FGiAAA
72WE. 5 1 D0 Unicode LFEE LY aA— R LENS MR, Fv > 7 DORBTO—HDDAGAAE
NOGEDLT T DD a— REEIBELRDHD 3, 1 DOREKIX T 7 4 VEHE X E Y IZHAA
A, TA—FNUEEFITTEITID, Z5LTLES LIEFICKRERY 7 A VENET % & ZOHFICk
DEF;2GIB D7 7 A VZiAALRBEDND 255, 2 GIB O RAM AHEICZRD £73, (FBiE Pz
Ry DHEBBTIE. =ra— FENREXFHE Unicode XFHNDM %2 X E VIR T 2HEND 2720,
IDZLL DXV DBRBETT, )

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().

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

FDI=DT 7 A H 5 Unicode ZFHLDITHHMTT:

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

print(repr(line))

MAEZDMAEMNTE S update E— R TT7 7 A VEL 2 DA[FETT:

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 X U+FEFF 1 byte-order mark (BOM) & L Tffibil. 7 7 £ LD A MED BEPHIE % X5
27012, 77 ANVDOERIIOLTE LTEINET, UTF-16 DX 580V D00y a—74 Y7 77
AVDFEHIZ BOM 255% % Z e ZEHRLET; 20 &5 hrrya—T7 4 vy ffibhs e . HEINIZ BOM
PROIDOT L LTEDPN, 7 7 AV Z2HT L ERHERONICID RPN E T, ChodTra—7 17
iZ. VU vy 74 72 (little-endian) D utf-16-le’ v 7> 7 1 7~ (big-endian) AD "utf-16-be’
WIS KIREREDH Y. THLIEFREED 1 DDA MEEIEELTWT BOM 22F% v 7L ER A,

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 JL%

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 () BARUIIRED S AT A THHT 2y a—FT 4 V72K L, T¥a—7 4
VIRFHTRELLVWHAMHALES. 22 LOIDHLIZS T 2HMNLZHHED D EEA, ABFZOD
DIZT 7 A VEBKRHTIEZ. 7 7 4 V%% Unicode XFHE LTETZTTIELVWZ Y a—7 1 Y ZICHE)
NCEEENET:

filename = 'filename\u4500abc'
with open(filename, 'w') as f:
f.write('blah\n"')

os.stat() DX S5 os TV 2—LDEEDH Unicode D7 7 A VL ZZIIFTET,

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
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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('.'))

DT oW ERsER I E 5

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

BHIDOVAMIUTF-8 Ty a—74 73Nk 7 7 ANVEEEAHR, H DY X M Unicode Rz &AT
WEd,

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 MIGD7OT 5 LZELT=HD Tips

ZDETIE Unicode 25 70T 2% EL DOV O0DREEHNMLET,
RIEBELBE LT

V7 Uz 7IEWER T Unicode XFHNDAZFAL, ANT—XETE2RTRHICTa—-FL,
HOOERMTZYa— FIXRETY,

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 encoding or decoding: if you do e.g. str + bytes, a TypeError will be raised.

web 77 UINLKE T —RXRZOMOEETERNE ZA056DF—XEFAT 255, 245 DT
DOERLIza~v Y RITOFETR, TNODLFHNE T — X RN—RIZE Z BTN ORI RIER ST E
FNTOWROVDLHERT 200N TT, dLZIWVIRMICHR-HEIEZ, Tya—FEkng b7F—
XTI, 7a—RINELFIOF 2 v 7% NRIATROTFEIWV; W DDy a—7 4 ¥ 7 I3ME
YRBZMWEER o TVET. FIZIEEHS TR2 oD, BRI ASCIH HETRVWAR Y, AT —XHRT Y
A—FT 4 YIEBELTOVAHETHZI LT FEWV, BRELRLKBHITAICEEDHLTFA ey a—
FLEXFHIOFICRT e TEELHTT,
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T7AIINITA—FT 0 T DEH:

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 read and write to the stream.

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

FELIYA—T12TDT 7

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.

3.3 BZEH

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” @ PDF X 5 4 K 2  <https://downloads.egenix.com/python/
LSM2005-Developing-Unicode-aware-applications-in-Python.pdf> % & A FRIBET T, Z L TXF
Ira—74 OB ERRICT TV =2 a YOEBERE = 74 IOV THFEMS N TVWET,
DA A4 Fi& Python 2.x DAZ 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.
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http://pyvideo.org/video/289/pycon-2010--mastering-python-3-i-o
https://downloads.egenix.com/python/LSM2005-Developing-Unicode-aware-applications-in-Python.pdf
https://downloads.egenix.com/python/LSM2005-Developing-Unicode-aware-applications-in-Python.pdf
http://pyvideo.org/video/1768/the-guts-of-unicode-in-python

4 k¥

ZDRFaXybOBRADOERIZ Andrew Kuchling I2Xk > TEPNE Lz, 205 X 51T Alexander
Belopolsky, Georg Brandl, Andrew Kuchling, Ezio Melotti & CHREIPER LN TVE T,

Thanks to the following people who have noted errors or offered suggestions on this article: 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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