
¿Cześć, ça va?
oder

Wie man in der Welt von Unicode überlebt
 

Miroslav Šedivý

eumiro
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en, sk

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž
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en, sk, de

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß
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en, sk, de, cs

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů
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en, sk, de, cs, fr

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů à â æ ç è ë ê ï î œ ù û ÿ
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en, sk, de, cs, fr, es

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů à â æ ç è ë ê ï î œ ù û ÿ ñ ¿ ¡
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en, sk, de, cs, fr, es, pl

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů à â æ ç è ë ê ï î œ ù û ÿ ñ ¿ ¡ ą ć ę ł ń ś ź ż
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en, sk, de, cs, fr, es, pl, it

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů à â æ ç è ë ê ï î œ ù û ÿ ñ ¿ ¡ ą ć ę ł ń ś ź ż ò
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en, sk, de, cs, fr, es, pl, it, sv

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů à â æ ç è ë ê ï î œ ù û ÿ ñ ¿ ¡ ą ć ę ł ń ś ź ż ò å
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en, sk, de, cs, fr, es, pl, it, sv, hu

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů à â æ ç è ë ê ï î œ ù û ÿ ñ ¿ ¡ ą ć ę ł ń ś ź ż ò å ő ű
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en, sk, de, cs, fr, es, pl, it, sv, hu, eo

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů à â æ ç è ë ê ï î œ ù û ÿ ñ ¿ ¡ ą ć ę ł ń ś ź ż ò å ő ű ĉ ĝ ĥ ĵ ŝ ŭ
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en, sk, de, cs, fr, es, pl, it, sv, hu, eo, tr

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů à â æ ç è ë ê ï î œ ù û ÿ ñ ¿ ¡ ą ć ę ł ń ś ź ż ò å ő ű ĉ ĝ ĥ ĵ ŝ ŭ ğ ı İ
ş
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en, sk, de, cs, fr, es, pl, it, sv, hu, eo, tr, …

á ä č ď é í ľ ĺ ň ó ô ŕ š ť ú ý ž ö ü ß ě ř ů à â æ ç è ë ê ï î œ ù û ÿ ñ ¿ ¡ ą ć ę ł ń ś ź ż ò å ő ű ĉ ĝ ĥ ĵ ŝ ŭ ğ ı İ ş

þ ð fi fl ø ĸ ə ® © ™ µ § · • ¦ € £ ¥ ¢ … ‹ › « » ‘ ’ “ ” – — ¶ ‰ ∅ √ ± ≤ ≥ ≠ ° ¬ ⓪ ① ② Ⓜ ⓘ ⓡ ⓞ ♯ ♫ ♥

☺ ☹ ← → ⇒ № ⁽¹⁺²⁾ ³ ⁴ ª º ½ ⅓ ⅔ ¼ ¾ ⅕ ⅖ ⅙ ⅚ ⅛ ∞
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Zeichentabelle?
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Compose Key
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Compose Key Sequenzen

⎄ " a    ä             ⎄ a e    æ             ⎄ . .    …

⎄ " O    Ö             ⎄ s s    ß             ⎄ ? ?    ¿

⎄ ' e    é             ⎄ t h    þ             ⎄ ! !    ¡

⎄ ` e    è             ⎄ / l    ł             ⎄ + -    ±

⎄ ^ u    û             ⎄ o c    ©             ⎄ % o    ‰

⎄ = o    ő             ⎄ o r    ®             ⎄ / =    ≠

⎄ u u    ŭ             ⎄ / o    ø             ⎄ 1 2    ½

⎄ ~ n    ñ             ⎄ = e    €             ⎄ m u    µ

⎄ c s    š             ⎄ - L    £             ⎄ o s    §

⎄ , c    ç             ⎄ | c    ¢             ⎄ ^ 2    ²

⎄ . z    ż             ⎄ m u    µ             ⎄ : )    ☺
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/usr/share/X11/locale/en_US.UTF-8/Compose
<Multi_key> <period> <period> : "…" ellipsis   # HORIZONTAL ELLIPSIS
<Multi_key> <plus> <minus>    : "±" plusminus  # PLUS-MINUS SIGN
<Multi_key> <apostrophe> <a>  : "á" aacute     # LATIN SMALL LETTER A WITH ACUTE
<Multi_key> <s> <s>           : "ß" ssharp     # LATIN SMALL LETTER SHARP S
<Multi_key> <comma> <c>       : "ç" ccedilla   # LATIN SMALL LETTER C WITH CEDILLA
<Multi_key> <c> <S>           : "Š" U0160      # LATIN CAPITAL LETTER S WITH CARON

+6k weitere Zeilen
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/usr/share/X11/locale/en_US.UTF-8/Compose
<Multi_key> <period> <period> : "…" ellipsis   # HORIZONTAL ELLIPSIS
<Multi_key> <plus> <minus>    : "±" plusminus  # PLUS-MINUS SIGN
<Multi_key> <apostrophe> <a>  : "á" aacute     # LATIN SMALL LETTER A WITH ACUTE
<Multi_key> <s> <s>           : "ß" ssharp     # LATIN SMALL LETTER SHARP S
<Multi_key> <comma> <c>       : "ç" ccedilla   # LATIN SMALL LETTER C WITH CEDILLA
<Multi_key> <c> <S>           : "Š" U0160      # LATIN CAPITAL LETTER S WITH CARON

+6k weitere Zeilen

~/.XCompose
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/usr/share/X11/xkb/rules/base
compose:ralt        = +compose(ralt)
compose:lwin        = +compose(lwin)
compose:lwin-altgr  = +compose(lwin-altgr)
compose:rwin        = +compose(rwin)
compose:rwin-altgr  = +compose(rwin-altgr)
compose:menu        = +compose(menu)
compose:menu-altgr  = +compose(menu-altgr)
compose:lctrl       = +compose(lctrl)
compose:lctrl-altgr = +compose(lctrl-altgr)
compose:rctrl       = +compose(rctrl)
compose:rctrl-altgr = +compose(rctrl-altgr)
compose:caps        = +compose(caps)
compose:caps-altgr  = +compose(caps-altgr)
compose:102         = +compose(102)
compose:102-altgr   = +compose(102-altgr)
compose:paus        = +compose(paus)
compose:prsc        = +compose(prsc)
compose:sclk        = +compose(sclk)
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/usr/share/X11/xkb/rules/base
compose:ralt        = +compose(ralt)
compose:lwin        = +compose(lwin)
compose:lwin-altgr  = +compose(lwin-altgr)
compose:rwin        = +compose(rwin)
compose:rwin-altgr  = +compose(rwin-altgr)
compose:menu        = +compose(menu)
compose:menu-altgr  = +compose(menu-altgr)
compose:lctrl       = +compose(lctrl)
compose:lctrl-altgr = +compose(lctrl-altgr)
compose:rctrl       = +compose(rctrl)
compose:rctrl-altgr = +compose(rctrl-altgr)
compose:caps        = +compose(caps)
compose:caps-altgr  = +compose(caps-altgr)
compose:102         = +compose(102)
compose:102-altgr   = +compose(102-altgr)
compose:paus        = +compose(paus)
compose:prsc        = +compose(prsc)
compose:sclk        = +compose(sclk)

setxkbmap us -option 'compose:menu'
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… et voilà !
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Bits of Unicode in Python: ärgerlich, amüsant, zwiespältig
>>> a = 'a'
>>> а = a + 'a'
>>> a == 'a'
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Bits of Unicode in Python: ärgerlich, amüsant, zwiespältig
>>> a = 'a'
>>> а = a + 'a'
>>> a == 'a'

True
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Bits of Unicode in Python: ärgerlich, amüsant, zwiespältig
>>> a = 'a'
>>> а = a + 'a'
>>> a == 'a'

True

import unicodedata

def chars(text):
    for i, char in enumerate(text):
        cx = f'\\u{ord(char):04x}'
        cd = f'{ord(char):5}'
        cat = unicodedata.category(char)
        if ord(char) >= 32:
            name = unicodedata.name(char)
        else:
            name = f'^{chr(ord(char) + 64)}'
            char = ' '
        print(f'{i:3}  {char}  {cx}  {cd}  {cat}  {name}')
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>>> code = """a = 'a'
... а = a + 'a'"""
chars(code)
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>>> code = """a = 'a'
... а = a + 'a'"""
chars(code)

  0  a  \u0061     97  Ll  LATIN SMALL LETTER A
  1     \u0020     32  Zs  SPACE
  2  =  \u003d     61  Sm  EQUALS SIGN
  3     \u0020     32  Zs  SPACE
  4  '  \u0027     39  Po  APOSTROPHE
  5  a  \u0061     97  Ll  LATIN SMALL LETTER A
  6  '  \u0027     39  Po  APOSTROPHE
  7     \u000a     10  Cc  ^J
  8  а  \u0430   1072  Ll  CYRILLIC SMALL LETTER A
  9     \u0020     32  Zs  SPACE
 10  =  \u003d     61  Sm  EQUALS SIGN
 11     \u0020     32  Zs  SPACE
 12  a  \u0061     97  Ll  LATIN SMALL LETTER A
 13     \u0020     32  Zs  SPACE
 14  +  \u002b     43  Sm  PLUS SIGN
 15     \u0020     32  Zs  SPACE
 16  '  \u0027     39  Po  APOSTROPHE
 17  a  \u0061     97  Ll  LATIN SMALL LETTER A
 18  '  \u0027     39  Po  APOSTROPHE
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>>> code = """a = 'a'
... а = a + 'a'"""
chars(code)

  0  a  \u0061     97  Ll  LATIN SMALL LETTER A
  1     \u0020     32  Zs  SPACE
  2  =  \u003d     61  Sm  EQUALS SIGN
  3     \u0020     32  Zs  SPACE
  4  '  \u0027     39  Po  APOSTROPHE
  5  a  \u0061     97  Ll  LATIN SMALL LETTER A
  6  '  \u0027     39  Po  APOSTROPHE
  7     \u000a     10  Cc  ^J
  8  а  \u0430   1072  Ll  CYRILLIC SMALL LETTER A
  9     \u0020     32  Zs  SPACE
 10  =  \u003d     61  Sm  EQUALS SIGN
 11     \u0020     32  Zs  SPACE
 12  a  \u0061     97  Ll  LATIN SMALL LETTER A
 13     \u0020     32  Zs  SPACE
 14  +  \u002b     43  Sm  PLUS SIGN
 15     \u0020     32  Zs  SPACE
 16  '  \u0027     39  Po  APOSTROPHE
 17  a  \u0061     97  Ll  LATIN SMALL LETTER A
 18  '  \u0027     39  Po  APOSTROPHE

>>> 'ẞ', '\u1e9e', '\N{LATIN CAPITAL LETTER SHARP S}'
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☺ \N{WHITE SMILING FACE}
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>>> word1 = 'süß'
>>> word2 = unicodedata.normalize('NFD', word)
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>>> word1 = 'süß'
>>> word2 = unicodedata.normalize('NFD', word)

>>> print(word1, len(word1)
süß 3

>>> print(word2, len(word2))
süß 4
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>>> word1 = 'süß'
>>> word2 = unicodedata.normalize('NFD', word)

>>> print(word1, len(word1)
süß 3

>>> print(word2, len(word2))
süß 4

>>> chars(word1)
  0  S  \u0053     83  Lu  LATIN CAPITAL LETTER S
  1  ü  \u00fc    252  Ll  LATIN SMALL LETTER U WITH DIAERESIS
  2  ß  \u00df    223  Ll  LATIN SMALL LETTER SHARP S

>>> chars(word2)
  0  S  \u0053     83  Lu  LATIN CAPITAL LETTER S
  1  u  \u0075    117  Ll  LATIN SMALL LETTER U
  2  ̈  \u0308    776  Mn  COMBINING DIAERESIS
  3  ß  \u00df    223  Ll  LATIN SMALL LETTER SHARP S
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>>> for letter in ['\N{LATIN SMALL LETTER U}', '\N{LATIN SMALL LETTER SHARP S}']:
>>>     comb = letter + '\N{COMBINING DIAERESIS}'
>>>     norm = unicodedata.normalize('NFC', comb)
>>>     print(chars(comb))
>>>     print(chars(norm))
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>>> for letter in ['\N{LATIN SMALL LETTER U}', '\N{LATIN SMALL LETTER SHARP S}']:
>>>     comb = letter + '\N{COMBINING DIAERESIS}'
>>>     norm = unicodedata.normalize('NFC', comb)
>>>     print(chars(comb))
>>>     print(chars(norm))

  0  u  \u0075    117  Ll  LATIN SMALL LETTER U
  1  ̈  \u0308    776  Mn  COMBINING DIAERESIS

  0  ü  \u00fc    252  Ll  LATIN SMALL LETTER U WITH DIAERESIS
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>>> for letter in ['\N{LATIN SMALL LETTER U}', '\N{LATIN SMALL LETTER SHARP S}']:
>>>     comb = letter + '\N{COMBINING DIAERESIS}'
>>>     norm = unicodedata.normalize('NFC', comb)
>>>     print(chars(comb))
>>>     print(chars(norm))

  0  u  \u0075    117  Ll  LATIN SMALL LETTER U
  1  ̈  \u0308    776  Mn  COMBINING DIAERESIS

  0  ü  \u00fc    252  Ll  LATIN SMALL LETTER U WITH DIAERESIS

  0  ß  \u00df    223  Ll  LATIN SMALL LETTER SHARP S
  1  ̈  \u0308    776  Mn  COMBINING DIAERESIS
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Zeichenketten alphabetisch sortieren
>>> ''.join(sorted('aAoOuUäÄöÖüÜßẞ'))
'AOUaouÄÖÜßäöüẞ'
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Zeichenketten alphabetisch sortieren
>>> ''.join(sorted('aAoOuUäÄöÖüÜßẞ'))
'AOUaouÄÖÜßäöüẞ'

>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'de_DE.UTF-8')
>>> ''.join(sorted('abABäÄ', key=locale.strxfrm))
'aAäÄbB'
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Zeichenketten alphabetisch sortieren
>>> ''.join(sorted('aAoOuUäÄöÖüÜßẞ'))
'AOUaouÄÖÜßäöüẞ'

>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'de_DE.UTF-8')
>>> ''.join(sorted('abABäÄ', key=locale.strxfrm))
'aAäÄbB'

>>> locale.setlocale(locale.LC_ALL, 'sv_SE.UTF-8')
>>> ''.join(sorted('abABäÄ', key=locale.strxfrm))
'aAbBäÄ'

39 / 69



Zeichenketten alphabetisch sortieren
>>> ''.join(sorted('aAoOuUäÄöÖüÜßẞ'))
'AOUaouÄÖÜßäöüẞ'

>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'de_DE.UTF-8')
>>> ''.join(sorted('abABäÄ', key=locale.strxfrm))
'aAäÄbB'

>>> locale.setlocale(locale.LC_ALL, 'sv_SE.UTF-8')
>>> ''.join(sorted('abABäÄ', key=locale.strxfrm))
'aAbBäÄ'

Ungarisch: cékla, cvikli, csípős
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Zeichenketten alphabetisch sortieren
>>> ''.join(sorted('aAoOuUäÄöÖüÜßẞ'))
'AOUaouÄÖÜßäöüẞ'

>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'de_DE.UTF-8')
>>> ''.join(sorted('abABäÄ', key=locale.strxfrm))
'aAäÄbB'

>>> locale.setlocale(locale.LC_ALL, 'sv_SE.UTF-8')
>>> ''.join(sorted('abABäÄ', key=locale.strxfrm))
'aAbBäÄ'

Ungarisch: cékla, cvikli, csípős
Französisch: cote, côte, coté, côté
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Zeichenketten alphabetisch sortieren
>>> ''.join(sorted('aAoOuUäÄöÖüÜßẞ'))
'AOUaouÄÖÜßäöüẞ'

>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'de_DE.UTF-8')
>>> ''.join(sorted('abABäÄ', key=locale.strxfrm))
'aAäÄbB'

>>> locale.setlocale(locale.LC_ALL, 'sv_SE.UTF-8')
>>> ''.join(sorted('abABäÄ', key=locale.strxfrm))
'aAbBäÄ'

Ungarisch: cékla, cvikli, csípős
Französisch: cote, côte, coté, côté
Tschechisch & Slowakisch: c, č, d, …, h, ch, i
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Locale ist mit dem Prozess verbunden ☹
import locale

locale.setlocale(locale.LC_ALL, 'de_DE.UTF-8')
sorted(words, key=locale.strxfrm))
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Locale ist mit dem Prozess verbunden ☹
import locale

locale.setlocale(locale.LC_ALL, 'de_DE.UTF-8')
sorted(words, key=locale.strxfrm))

ICU: International Components for Unicode

import icu

collator = icu.Collator.createInstance(icu.Locale('de_DE.UTF-8'))
sorted(words, key=collator.getSortKey)
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Python 3 und Unicode
str 1M+ Unicode code points
bytes: 256 verschiedene Bytes
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Python 3 und Unicode
str 1M+ Unicode code points
bytes: 256 verschiedene Bytes
encodings: 1 Buchstabe = 1/2/4/n Bytes
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>>> 'hello world'.encode('ascii')
b'hello world'

>>> b'hello world'.decode('ascii')
'hello world'
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>>> 'hello world'.encode('ascii')
b'hello world'

>>> b'hello world'.decode('ascii')
'hello world'

>>> 'Genève'.encode('latin1')
b'Gen\xe8ve'

>>> b'Gen\xe8ve'.decode('latin1')
'Genève'
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>>> 'hello world'.encode('ascii')
b'hello world'

>>> b'hello world'.decode('ascii')
'hello world'

>>> 'Genève'.encode('latin1')
b'Gen\xe8ve'

>>> b'Gen\xe8ve'.decode('latin1')
'Genève'

>>> 'strč prst skrz krk'.encode('latin2')
b'str\xe8 prst skrz krk'

>>> b'str\xe8 prst skrz krk'.decode('latin2')
'strč prst skrz krk'
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>>> 'Šedivý'.encode('latin2')
b'\xa9ediv\xfd'

51 / 69



>>> 'Šedivý'.encode('latin2')
b'\xa9ediv\xfd'

>>> 'Šedivý'.encode('latin1')
UnicodeEncodeError: 'latin-1' codec can't encode character '\u0160' in position 0: ordinal not in range(256)
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>>> 'Šedivý'.encode('latin2')
b'\xa9ediv\xfd'

>>> 'Šedivý'.encode('latin1')
UnicodeEncodeError: 'latin-1' codec can't encode character '\u0160' in position 0: ordinal not in range(256)

>>> 'Šedivý'.encode('latin1', errors='replace')
>>> b'?ediv\xfd'

53 / 69



UTF-8 is cool

54 / 69



UTF-8 is cool
>>> 'Šedivý'.encode('utf8')
b'\xc5\xa0ediv\xc3\xbd'
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UTF-8 is cool
>>> 'Šedivý'.encode('utf8')
b'\xc5\xa0ediv\xc3\xbd'

>>> list('Šedivý'.encode('utf8'))
[197, 160, 101, 100, 105, 118, 195, 189]
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UTF-8 is cool
>>> 'Šedivý'.encode('utf8')
b'\xc5\xa0ediv\xc3\xbd'

>>> list('Šedivý'.encode('utf8'))
[197, 160, 101, 100, 105, 118, 195, 189]

>>>'\N{LATIN CAPITAL LETTER S WITH CARON}ediv\N{LATIN SMALL LETTER Y WITH ACUTE}'
'Šedivý'
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Unicode regular expressions
>>> text = 'Zürich_42 - Genève_07'
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Unicode regular expressions
>>> text = 'Zürich_42 - Genève_07'

>>> import re
>>> re.findall(r'[a-zA-Z]+', text)

['Z', 'rich', 'Gen', 've']
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Unicode regular expressions
>>> text = 'Zürich_42 - Genève_07'

>>> import re
>>> re.findall(r'[a-zA-Z]+', text)

['Z', 'rich', 'Gen', 've']

>>> re.findall(r'\w+', text)

['Zürich_42', 'Genève_07']
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Unicode regular expressions
>>> text = 'Zürich_42 - Genève_07'

>>> import re
>>> re.findall(r'[a-zA-Z]+', text)

['Z', 'rich', 'Gen', 've']

>>> re.findall(r'\w+', text)

['Zürich_42', 'Genève_07']

>>> import regex
>>> regex.findall(r'\p{L}+', text)

['Zürich', 'Genève']
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Ça va ?
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Ça va ?
eine Tastaturbelegung (US QWERTY mit Compose)
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Ça va ?
eine Tastaturbelegung (US QWERTY mit Compose)
die Nutzers locale nicht kaputt machen: icu
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Ça va ?
eine Tastaturbelegung (US QWERTY mit Compose)
die Nutzers locale nicht kaputt machen: icu
bytes → str (so bald wie möglich)
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Ça va ?
eine Tastaturbelegung (US QWERTY mit Compose)
die Nutzers locale nicht kaputt machen: icu
bytes → str (so bald wie möglich)
str → bytes (so spät wie möglich)
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Ça va ?
eine Tastaturbelegung (US QWERTY mit Compose)
die Nutzers locale nicht kaputt machen: icu
bytes → str (so bald wie möglich)
str → bytes (so spät wie möglich)
UTF-8 ist toll, Python 3 ist toll, sei auch toll: nutze Python 3 und UTF-8
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Ça va ?
eine Tastaturbelegung (US QWERTY mit Compose)
die Nutzers locale nicht kaputt machen: icu
bytes → str (so bald wie möglich)
str → bytes (so spät wie möglich)
UTF-8 ist toll, Python 3 ist toll, sei auch toll: nutze Python 3 und UTF-8
dem Nutzer deiner App zu sagen „Dein Name ist ungültig” nur weil er irgendwas eingibt, was du wegen
Faulheit, Ignoranz oder Bosheit nicht behandelst, ist nicht toll
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“The enjoyment of one's tools

is an essential ingredient of successful work.”

Donald E. Knuth

 

 

Miroslav Šedivý
[ˈmɪrɔslaʋ ˈʃɛɟɪviː]

 eumiro     eumiro     šedivý
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