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(110 Unicode [1[]

11 00000000

1968 U O American Standard Code for Information Interchange 00 0 0O 0O000O0O0O00OOOOO ASCIH
gboobooooboooboASCcliD oD 1270b0bobobobgoboooooooooboooooon
00Dz 0000009700000000D000DO

ASCIIDOO0OO0O0O0OO0bOO0O0bOO0ooobooooooboooboooobooooboo e 00ObOOOOO
O0roobbodboobo0oboooboobooooooobOoooboobDOoooboOo ASscnioooooooo
go0oboooobD @oobObo0ooooboObo00ooObo00b0oObD00obooOb000O000Od ’nave’ O Ccaf’
ubobobobobOob0ooooobOoboobOOonDOoD ecoperate’ DO0OOO0OO0ODOODOOOODOOO
oboooog)

For a while people just wrote programs that didn’t display accents. In the mid-1980s an Apple II BASIC program

written by a French speaker might have lines like these:

PRINT "MISE A JOUR TERMINEE"
PRINT "PARAMETRES ENREGISTRES"

oo0oo0o0o00oo0oDoOo0oooob0oon (termine, paramtre, enregistrs) D 0000000000
goboobooooooooooocooooooooooo

P00 0ionooooooobo0oooDoooooooo s-bitODOoOoOoo0og 2550000000000
oboooooooobOoooASCIDODUoooO 127000000000 0DO0O0D0O 12800 2550
00o0ooooooooooooooooooooooooooooooooooooooooooboooDon0g
ubbooooobooooboooobooobooooobooOooboooIzeon 2s5s0000o0o000o0n
gb0obo0o0bobO0oobo0oobooO0oobobO0o0ob0o0bbO0o0bO00bO0O0 (International Organization
for Standardization) OO0 00000000000 0ODOODODOOOO0OOOODOOODOOOOOOODOOOO
goobooOooooobboooooooboboooooobooog

2550000000000 0D00bO0bO0bOO0O0OO00oO0obOobOOoOobOOooOoDOOobOobOOobObOOoboon
obobo0ooooboboboobooboobooo 120bo00boooogooDiIzg25s5s00000o0ooon
goooog

goboooooooooooooOoOooooOoboooooboooo(@bobobooooobooboboOoOonon KoIg
gboooooooooooboobooboooboooooooboooDobobo0 Latinl OO OOOOO
gbobooooooooooo)oboobobooobooboooooooboobooboobooooaon
oo0o0o0o0o0oO0?19900000000000000D00O00DO0OO0OOUnicoded000O00O0OOO
oooo

Unicord O 8-bit 0000000 l6-bit OO0 DOODOO0OOD0OOO0OODODO6bitO0OODOO0O 2°16=
65,5360 0000000000000CDODODOOOOOOODOOOOOOOOOOOOOOODODOO
O0;0000000Unicode000 101000000000000O000O0O0O0O0O0O0OOOO0O 16bitO
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000000ooooDo0o0o0o00o0oooDboObO0O000000d UnicodeODODDO 00O 1,114,111
(60000 ox10FFFF)0O0O0O0O0O0DOOOOCODOOOOOOODOOOO

gopooIIsonoog 1SO10646 0 00O O OUnicode d ISO 10646 DO DO OOODOOOOD OO Unicode
glil1oooooboobooooobooon

(00 Unicode OO0 OO0O0O0O0ODOO0O0OOOOODOOOOOODOUnicodedI0O000O0O0O0ODOOOO
gbooogoooooooobooooobobooooboobooooboooobobbooobooDboOoo
O Unicode 000000000000 Wikipedia D Unicode D00 O0D0OOO00DOO)

1.2 00O

ugboobooooobobooboobooobA,y)p,)cooooobooooooo g goao
oboooooooboboooooboobooboooooobooboboooobooboboooooboooboon
gbooobooboboooboooDobobOo @)Uooooob(@obooooboobDobobbooooo
gboooooo)ooboboooouobooooboboooobooboooooo

Unicode 00000000000 DOODOOO0OO (codepoints) 0000000000 O0DODOOOOO
oboboooboogleD00DbO0O0OD0DO0OO0DOOOUnicodeI0 00000000000 U+l2cabO
O0OoD0ob0OobO0obOob0OO0 oxl2ca(o0OOb 48000000000 DOODOODODODODODO
Unicode 0000000000000 OOO0O0DODOOO0ODOOOODOOOODOOOO:

0061 'a'; LATIN SMALL LETTER A
0062 'b'; LATIN SMALL LETTER B
0063 'c'; LATIN SMALL LETTER C
007B '{'; LEFT CURLY BRACKET

goboobooobooobobodoobob u+v12cab000000O000O0DOOOOOOODOOOCODOO
u+l2ca0000D0OO000O0O00O0O0DOOO0O0OO00OO0O0b0O00O0;0000000ETHIOPIC
SYLLABLEWI 00000000 0000000O0O00O0O0000000000000000b000oan
gobooooooboooogo

ooo0oDo0oooooOooo0 @pn0OOO0O00ODDOOO0OODOOOOODDOOOOOODOODO AO
oboooooobobooobooboboooboobobooooobobooooooboobooobooooon
ob0o PpythonODOODODOOODOODOOOODOODOOOO;00000000D00DO0OOODOO
00000 GUIwokit 0 ODDOOO0O0ODOOOO0ODOOOO0DOO

13 00000000

O0DO00ODO0O0ODO:Unicode 00000000 O0DOOODOODODOOOODODOOODOODOOOOOO
Ox10FFFF (100000 1,114111H) 0000000000000 OO00O00O0O00O0O0O00O00O0O (obOo o000
2550 000)00000000000DO000O00O0OUnicode 0000000 0O0OO0OOOODOODO
00000 D0O000DO0 (encoding) O D DOODO

obooboooboobooooo 32-ht00000000000000000000 Python”O00OOO
goboboooo:

4 0 10 Unicode O O



http://en.wikipedia.org/wiki/Unicode#History
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P y t h o n
0x50 00 00 00 79 00 00 OO 74 00 00 00 68 00 00 00 6f 00 00 00 6e 00 00 OO
0o 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23

gboooooboobooooobooooboboobooboooobobooooboooon
. 0boooo;0o00b0obo0ooboboooooboobooooobooooon

2. 0000000DOO00000DOO00DO0O0DO0O0ODD 127000000 250000000
obobobO0oobooboOoboxooOODOOOOOODOOOOOOO0OO0O0OOOOOoOoASCIogon
edlO0OODOOOD24000000000DOO0ODLOORAMUOODOOODOODOODOOO
ooooooobooo @EobooooboobooboboooDobDoo RAMOOOODOOODOO
gboooboobooooobooobo)oboooboobooobooooboob 400000000000
oboooooboooooboooo

3. strlen() DO00O0OO0OO0OOD0 COODOOOOODOOOODOOOODOOOODOOOODOO
gooobooooo

4. 00000000O000O0O00O0O0O00DOOO0O0OO0O0OOO0OO0O0O0bOOO0ObO0OODbOOODn
oboooboobooooooboooo

gbooooboobobooobooboboobooboboooobooboboooooboobooooboooboon
oboooUuTrsboobooobooooboobooooboooboobooooooobooobooooon
gbooooooboooon

000000000000 Unicode00O00OO00ODOOOO0ODOOOODOOOOODODODOOOODDOOO
O000OUnicode 0O00OD0O ASCIIODODOODODOOOOOOOOOODOOD;000O0D0OCO0O0OOO
gooo:

1. 00000000 128000000000000000O0000O00O0OO

2. 00000000 128000000Unicode 00000000 0O0O0O0OOOOOOODODDODODODOO
OO0 (D000 Python O UnicodeEncodeError DO OODODOOONO)

Latin-1,1SO-8859-1 0 0 0 0000000000000 0000D0ODODODODOOCOOUnicode0D00O0ODO
00002550 Latin-1 DO 0OO0O0OOCOO0ODOOOO0ODOOOOOOOODOOODODOOODOOODOO
obobooobooboooooooboo;oboooooobo2ssobooooboooooobooonoon
U0 Latin- 100 000O00O0OOOOO

000000000 Latin-1 O000OO0O000ODOOOOODOOOODOOO IBMOOOOOOODOOO
ob0IBMO EBCDICOOOOO0OOO0O0ODOOO0OOODOOO0OOOOOOOOOOOOOOOO:>2200 7
O1no0b 1370000000 y00 000 14500 15300000 EBICICOODODODOOO
gboooobooboboooboobooobooboobooooobooboboooboooboboooobooboon
gboooooao

UTF8 000 000000000000 O0000O 10000UTF O ”Unicode Transformation Format™ [
000000 os-bhitD0 0000000000000 00000000O00D0D0OO0O(UTFE-160 UTF-32
0000000000000 DO0000000D0O UTF8O0D0O0000000D0O00D0O0)UTF8O00O0O0O
goooooooooog:

. 00000000 1 000oooooooooooooooooogoo

13. 00000000 5
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2. 00000000 12800000012800 255000000000002030004000000
gooobooogo

uTF 00 oooobooooboooood:
1. 000 Unicode 0000000 OOODOOOOODOO

2. A Unicode string is turned into a sequence of bytes containing no embedded zero bytes. This avoids byte-
ordering issues, and means UTF-8 strings can be processed by C functions such as strcpy () and sent

through protocols that can’t handle zero bytes.
3.ASCI0 00000000 UTF8s0000000000000

4. UTF8s0 0000000 O00bO;000000000000000 1000200000000
ooo

5. 0000oOo00oboooooooboboOoo uUrrSsb0ogooooobboooooooooboooon
ooooooooOoOoODOoOOOOO0O000OOoOoOoOoobooOOOODD g-bitD OO OOO0O UTF-8
oboooooooooooooo

140000
Unicode 0000000000 000000000000O0PDFOD Unicede J0000000000
0000000000000000000000Unicode 0000000 U0 O0000OD0OO0O0O

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

o000 0ooooonD O JoelSpolsky DOODOOODOOOD HOWTODODOOOOODOOODOO
uboooooobooooobobooobooboooobooboooogoo

Wikipedia entries are often helpful; see the entries for “character encoding” and UTF-8, for example.

6 0O 10 Unicode OO


http://www.unicode.org
http://www.unicode.org/history/
https://www.cs.tut.fi/~jkorpela/unicode/guide.html
http://www.joelonsoftware.com/articles/Unicode.html
https://en.wikipedia.org/wiki/Character_encoding
https://en.wikipedia.org/wiki/UTF-8

[1 200 Python [ Unicode [ [1 [J []

00000 Unicorde DO0OD0OOO0OO0O0OO0O0O0O PythonO Unicode DO OOOOOO

21 0000

Python3.00 00000 str00 Unicode DD 0DOO0ODO0O0ODOODODOODOOO0OODOO "unicode
rocks!" O 'unicode rocks!' 000000000 O0000O0O0O0O0O0OODODOO0O0O Unicode OO
Oo0ooooood

Python OO OOODOOOO0DDOOODOOODOOOOUTEF8OOODOO0ODOOODOOOOD Unicode OO
gbooooboooooooaa:

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

except OSError:
# 'File not found' error message.
print ("Fichier non trouv”™"c3”"ad")

uobooooooooooooooboi1oo0ooo0oobo200000000000vUTF80O0bOO000n
gboboooooooooon:

# —x- coding: <encoding name> —x*-—

O0:Python3 0 Unicode OO0 O0O00O0OD0OOO0OO0ODOOOOODOO:

r~"c3""a9pertoire = "/tmp/records.log"
with open(r”"c3""a9pertoire, "w") as f:
f.write("test\n")

gbbooboobooboobooooboobooobooboOooooboOooo Asciocoooooan
obooooboobooboooobobooooboooooo@Eoooooboooobobowboooon
gboobooooobooooboboooobooboboboobooboobooobobooog):

>>> "\N{GREEK CAPITAL LETTER DELTA}" # Using the character name
'\u0394"

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

O000O bytesOODOO decode () OOOOOOOOODOODOOOOODOOODODODOOOOO
UTF-8 000000 encoding DO ODODODOOODOO0OO errorsDO00O0OOOOMO
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errors O 0O0O00O0O0O000O0O0O0O0O0O0O0OOOOOOOO0OODODODODODODODODOODODODODODOO
J000D0D0000ooDO0o0oO0oDoDO 'strict' (UnicodeDecodeError 0O O0ODO)O 'replace'
(REPLACEMENT CHARACTERO OO U+FFFD OO O)D 'ignore' (DO0ODD Unicode OO0 DDOO
00)0 'backslashreplace' (D000 0OO0O0OO00O\xNNOOOOO)O0OOOOOOOOOOOO
gobogooog:

>>> b'\x80abc'.decode ("utf-8", "strict")
Traceback (most recent call last):

UnicodeDecodeError: 'utf-8' codec can't decode byte 0x80 in position O0:
invalid start byte

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

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

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

"abc'

ubooooboooobobooobOobo0oobO0oboooooboooonn Python3.20000 1000
obobooobooOo0oooooobooo0D;000 PythonOODOOODODODOOODDO standard-encodings [
gobboooboobooboboobboboboobooobooboobb;,000D "1atin-1'0
'is0.8859.1'0 '8859' 000000 OODOOOOOOOOOO

Unicode U0 OOO0O00O00OO chr() OO0O00O0O0O0O0O0O0DO0O0O0DOO0O0DOOOOOOOOOOOOOO
U00oooooboooboooboodD 10 UnicodeDOODOOO0OO0OO0O0ODOOO ord() ODOOODO
0000000000000 Unicode0O00OO0O00DOOODOOOODDOOOODOOO:

>>> chr (57344)
'\ue000"

>>> ord('\ue000"')
57344

22 000000 O0O

bytes.decode () OOOODOO0OD0OO0OO00OOOODO str.encode() OOOOOOOODODOO Unicode O
00000000 encoding0DO0O0D0O0OD0D0OD bytesOODOODDOODOOOO

errors 00 decode () DO0O0O0O0O0OODODDOODODOD0O0O0O0OOO0OOOOOOODODDODDODODOOOOO
000000000 'strict' O 'ignore' D 'replace' (0 OOODOOOOODOODOOOOOOO
00D0DDO000DOO0000000D0)0000 '"sxmlcharrefreplace' XMLOOOODOOODOO)O
backslashreplace (00O 0000000 \nNNNNOOOOO)O namereplace (AO0OOOOO0O
oo\{...}00000)00ODOOO

gboooobooboooobobooooboobooon:

>>> 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 '\uaOO00' in

(ooooooo)

8 0O 20 Python O Unicode 00O 0O
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(COOO0O0OO00o00)

position 0: ordinal not in range(128)

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

b'abcd'

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

b'?abcd?’

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

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

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

b'"\\N{YI SYLLABLE IT}abcd\\u0O7b4"'

oboobOobooobooboobOobobobooobO0obO0o0ob0o0obO0b00OO0b0000 codecsOOOO
Ub0o0bo0o00bboob0oboo0bb0ob0ob0b0ObO codecsO OO O0DODODOOOODOODODO
ubooooobooboooobooboooooboobooooooboboooobooboooooboooboon
gbbooboobooooooboooooobooobooboooboooooo HowToOooooooaao
obooo

23 Python OO OOOOOO Unicode 0000

Python0O00O0OOUOOOOOUODODOOOOOOOOOODOOOOOOOOOOD \wOOOOOOOOOO
00000400 16000000000000O0O0OOOO0N\VOODOOOOOODO400000 800
ledbooogon:

>>> s = "a\xac\ul234\u20ac\U00008000"

"°°" two-digit hex escape

# four-digit Unicode escape

. 2 eight-digit Unicode escape
>>> [ord(c) for c in s]

[97, 172, 4660, 8364, 32768]

e

1270000000000000000O0000000O00DO0DO0DOOOOOOODO0ODOObOOODbOOO0
gobgooobobooboobooboobobboboobooboobooboooboobbooboo
gbbooobooboooobooobboooboob echr) OOOODOOODOOODOOOODOOODOOO
gbooooboooooooboooooboon

gbobooooobobobooboooboob0obooooboob0obobobooboOo0oboO0OnPython
gboooobobooooobooooboboooboobooboooooboooobobooobooobon
gboooooooo

Python OO OOUODOOO UTFRUO O OOODOOODOOODOOODOOODOOODLOOODOOODbOOOODOOO
gboooooboobobooooboobooooboobobooooboboooobooboooooboooboon
gbooooboooboobooboooogn:

#!/usr/bin/env python
# —*— coding: latin-1 —#-—

u = 'abcd”"c3" a9’
print (ord(ul[-11))

U0000Emacs 00000000000 O0O0OCOOO0ODOO0O0O0O0O0OOOO0OOEmMacsO0O0000OOn
U00o00oo0oobod0PythenDOODOODODODODO ’coding DODOO0O —»-0000 EmacsO OO

23. PythonOOOOOOOO UnicodeOOOO 9
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goooboboboooooboboooobgo python OO ODDOOOOOOODLOODODOODDOODO
00 PythonODOOODOODO coding: name 00O coding=name DO OO00O0O

goboobooooboooboooboboooooboboooboobooboooboboooboobooon
UTF 0 0000000000000 PEP263 0000000000

2.4 Unicode OO O OO

Unicode U0 00000000 DOOO0ODOOOODOOOODOOOODOOOOODODOOODOOODOO
oooooDoOo0o0oooobobo0o0ooooboODOO0O0000o0oDObO0O0000 (UnicodeOODOOOO
U130 450000000000000000)0000000000000000O0O00O0OOOOOO
oboooobooboooooboooobooboooooboobooooobooooboobooooooon
obooo

gboooobooobooooobooooboboooboobooboobOobooooboOoon:

import unicodedata
u = chr(233) + chr(0x0bf2) + chr(3972) + chr(6000) + chr(13231)

for i, ¢ in enumerate (u) :
o

print (i, '2%04x"'" % ord(c), unicodedata.category(c), end=" ")
print (unicodedata.name (c))

# Get numeric value of second character
print (unicodedata.numeric (ull]))

gbooooooboooooooao:

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

000000ooooooooooooooooooogooooooDDD “Letter”’d ”Number” ”Punc-
tuation”0”Symbol” 0 0 00000000 COOO0OODODDOOOOOOO0O0OO0OOODODOODODOODOO

O00ODODOD0O0O 'w1r O ’Letter, lowercase’d 'No' [0 ”Number, other”0 'Mn' O “Mark, nonspacing”[]
'So' O "Symbol,other” 00O O0DOO0OO0O00O0O0O0O0O0OOODOOO Unicode Character Database [ [J [

General Category Values 1 OO DOO0OOODOOO

2.5 Unicode OO0 O O

re000000000000O00DOOO0O0O0OUOODOOOOOUOOOOOOOOONAD \wOOODO
gbooooboboooooboooobobooooboboooooboooobooboooooboon
0000000000000000o0o0ooo0oo\eO0OOOOO [0-9]0000000000OO
gboboogoD '~a'0000ob0obobcobo0obbooooDbon

goobooooooooooobooooobooobbooooDbooOos70o0OoOoOoOoDOO

10 0O 20 Python O Unicode 00O 0O



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

s = "Over \uOe55\ule57 57 flavours"
m = p.search(s)
print (repr (m.group()))

000000 \¢+00000000O00000O00000000000 re.ASCIIO compile() OO
00000 \¢+Uo0o0o0ooooooooo»s77ooooooon

0000 \wOOOODOOO Unicode 000000000000000000000 re.ASCIIOOO0
0000 [a-zA-270-9] 0000000000 \sOOOODODO Unicode 000000000000 [
\t\n\r\f\vl1 0000000

26 0000

Python 0 Unicode 000000000 D0ODOOOODOOOOODO2000:

* Nick Coghlan O O O Processing Text Files in Python 3

* Ned Batchelder 0 00 OO PyCon 2012 0 O 00 O Pragmatic Unicode
str 000000 PythonOODOOODOODOOODOO textseqO OO OODOODODO
unicodedata 0O 0OO0O0OODOOOOOOOOOOO
codecsU0DO0OOOOOODOODOODOODO

Marc-Andr Lemburg 0 EuroPython 2002 00 “Python and Unicode” 0 O OO0 O0O0O0O0OO0OOODOOOO
(PDFOOD0OO0)0DO0D0OCOO0COOCODOCOOOO Python?2 O Unicode OO (Unicode 00000 unicode
goooooOoobobouewObOO0oOoOoD)OoooDOoOoOooDoOOoOooDoooooDo

26. 0000 11



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

30 Unicode DO OOOOOON

OO0 Unicode OO0 O0O00O0O00O0O0O0OODOOOOODOOOOOOODOODOOOOODOOOOOODOOO
O Unicode OO 0OO0D0O0OOO0O0OD0OO UnicordeDOOOODOOOOODOODOOOOODOOOODOO
gooo?

oboooooooobooboooooooboooobooobooobOos;0b0boobooobbooboooooooboon
Unicode U0 OO0O0O0O0O0O0O0ODOO0ODOOODOO0ODOOODOOODODO0OO XMLOOOOOOO Unicode
000D0o00000ooo0o00ooo0o00Dbo0oO0n UnicodeJOO0DO0OOOODOOOODOOOO
000 SQLOOODO0ODOO Unicode DOOOODOOOOODOO

Unicode 000000000 O0O0O0OOOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOO
g0o0oo0oo0o0oO0o0o0oOo0o0oo0oo0oobobo0ooOo0ooO0oooosoooboooOooooooon
0000000 bytes.decode (encoding) UO0O0OOO0OOOOOOOOOOO

1000000000000 0D00000000D00000DbO;100 UnicodeODOODOOOO0ODOOODO
obooooboooboooobooo(@obooDbi24a0bgnD40060)bbobooboooon
000000000100 Unicode0O0OO0D0OD0OOO0O0O0DOOO0OODOOOODOODOOOODDOOO
uboboobobobobooboooooooooooooooooolIocooooooOoOobOobooobon
ggbgoboboaoboobooboobobbobooboobooboobooobobbaoboa
goobooboobooo;2GgBO0O00OO0O0OO0OObOObDObDODbDOD2GBO RAMOOODODODO
@ooooooDoO0O0o00oooDODO0O0O0000DDDO UnicodeOO0O0O0O0ODDOOOOOOOO
obooooooboooooboooooboooboon)

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 ().

0000000000 UnicordeDODODOOODODODO:

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

UbobooobooboboOuwdateJODODOODODOOOOODODOODOO:

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 O 00 U+FEFF O byte-order mark (BOM) D 00000000000 OOODOOOODOOOODOO
00000o0ooooooo0ooooooo0o0oOouUTF-le000000000DODODOO0OOOOOOO

12
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gooooosoMUOOOoOOoOoooooOO;ooobobooooooobobooobobooooooon BoM
gbogboboboboboboobobobobobobobooooooboboboboboobo
O000000000D0D (ittle-endian) O O "utf-16-1e 0000 D0O0OD0ODDO (big-endian) O O ’utf-16-be’
gboooobooboooobooboooool1gbobooooobooooBoMOObOOoOoOoooOon

gbooooooboourkgoooooooooooooooosOM’ 000000 O0OO0OOO; O
ooooooooooooooguTRsuooooooooooooooo oM’ 0O 0000oooogog
UTF 00 0ooobooboobooooboooobooboooboboooboooobooboooonoag
oboooooobooooobobooobDufg-sig D0 O0O0OO0OOOOODOOOO

3.1 Unicode OO O OO

gD oSO0dbnoOd UnicodeUODDOOOOO0ODOOODOOOOODOOOODO UnicodeOOOOO
goooooogoooooooooboboooooobooboooDbbbOObDDbDbODOMacOSX O UTF-80
O000OWindows OODODOOOOOODDDOODODDODODODOOOOOODO; Windows OO Python O “mbces”
gboboooboboooboboooboOobOoobOoboobOOob0o0ooobOo0oUnixOO00000 LANG
UrwccryyEOOOOODOODOODOODODODODODODODODODODOOOOOOOODOOOOOODOD;
goobooOoooboooooobOOo0oooDbDoO0o0oobooOoooDo0oOoOo vuUrksbOooonoo

sys.getfilesystemencoding () 00 00O0O0O0O0O0D0O0D0O0OO0ODOOODO0OOOOOODOOOOOO
J0o000000Do0o0o0oOo0oooUoDd0ooU0o0ooDO0ooU0ooooooDOoooooOooDoOon
000000000000 000000000Odn Unicode0O0ODOOODO00ODOODODOOOOODOODO
ooooooooooooag:

filename = 'filename\u4d4500abc’
with open(filename, 'w') as f:
f.write('blah\n")

os.stat () OO0 osOO0O0D0OOOODO Unicorde OOODODOOOODOOOOO

os.listdir () OO0O0O0O00O00DOOOOO0ODOO0OOODODOO0O:00000000000 Unicode
gooooooooo?200000000000000DDO0O0ODO0OO0ODODOO?o0s.1istdixr() 00O
0000000000000 00O0000D000 Unicode00O0OO00OO0ODOOOOODOODOOODODDOOO
Ub00o00ooobon0 UnicodeDO00O0OOO0O0OOO0OOODOOOOODOODOOOOODOOOOOOODOOO
goboo0ogobogdb Unicode 00000 DOOODODOOOOOODODOOODOODODOOODDO
gooooooooooobooooOob0oOoooooobobOoooooDOoo0OoooDODOOO UTE-8O
gbobooooobooooobooboooog:

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

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

gboooooobooooon:

amk:”$ python t.py
[b'filename\xe4\x94\x80abc', ...]
['filename\u4500abc', ...]

3.1. Unicode O OO OO 13
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oboooooourkRsbooonoooboooboooboooobooooobooonn UnicodedOOOO
gooo

00000000 Unicode APIDOOOO0O0DOObytesAPIDOOO00OOOOOO0O0ODOOOOOO
obob0ooooobooob0 UnixOOOOOOOOOOOO0OO0OO004d

3.2 Unicode O OO OOOOOOOOODOO Tips

00000 Unicode 00000000000 O00OO0O0O0ODODOOOODOOOO
oboooooooon:

O000oooOoboogD UnicodeDO0DOO0OOODOOOODOOOOODOODOODOODOOO
gbooooobooooboobooogooo

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 youdoe.g. str + bytes,a TypeError will be raised.

webO0OOOOOOOOODODOOOODODOOOOOODODOOOOOODOOOOODOOOOOOOOOOO
gbooogoooooooobooooobobooooboobooooboooobDobbooobooDboOoo
gboboooboooooooooooooboooooboooooboooooOobooOooooobooboOooooooon
gboobooboooooooboooobooobOooooobooooobooobOs;ooboooboooooon
oboooOobooboboooboboobobobooboboooboboOobo ASsciooogobooooon
ooboooooooooooobooooboboooobUoobooooboooobDobooooDoOoo
gbooooboboooooboooobobooooboooo

321 J000O00OO0OODOODOODOOO
The St reamRecoder 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 St reamRecoder 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") )

322 00000000DOOOODOOOO

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:

14 030 UnicodeOOOOOOOOOO
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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 the Unicode Private
Use Area ranging from U+DC80 to U+DCFF. These private code points will then be turned back into the same
bytes when the surrogateescape error handler is used when encoding the data and writing it back out.

33 0000

One section of Mastering Python 3 Input/Output, a PyCon 2010 talk by David Beazley, discusses text processing
and binary data handling.

Marc-Andr Lemburg OO0 0O OO0 ODOO “Writing Unicode-aware Applications in Python” O PDF 0O O
000 <https://downloads.egenix.com/python/LSM2005-Developing- Unicode-aware-applications-in-Python.
pdf>00000000000000O0C0CO000000O0DODOCOOO0O0O0ODOOODOO0OOOOODOOn
00000O000Doo0o00oooO0o00oood python2x0000000O0O0ODOO

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

representation in Python 3.3.

33. 0000 15



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

40 OO

000000000000000 Andrew Kuchling 000000000000 OO0DOODOO Alexander
Belopolsky, Georg Brandl, Andrew Kuchling, EzioMeloti D0 0000000 OOOO0O

00000Db0O000O0O0DbO00DO0O0bOO00DOO00DOO0nO: ric Araujo, Nicholas Bastin, Nick
Coghlan, Marius Gedminas, Kent Johnson, Ken Krugler, Marc-Andr Lemburg, Martin von Lwis, Terry J. Reedy,

Chad Whitacre.
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