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Tower of Babel

“Come, let us descend and confuse
their language, so that one will not
understand the language of his
companion". — Genesis 11:6

Andrei Zmievski © 2005
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Tower of Babel

The Babel story rings true
Dealing with multiple encodings 1s a pain

Requires different algorithms, conversion,
detection, validation, processing...

Dealing with multiple languages 1s a pain too

But cannot be avoided in this day and age



PHP in the Past

PHP has always been a binary processor

The string type 1s byte-oriented and 1s used for

everything from text to images

Core language knows little to nothing about
encodings and processing multilingual data

< iconv and mbstring extensions are not sutficient

Relies on POSIX locales



PHP in the Past

« But does 1t have to stay that way?
+ No

sxml = simplexml load file('http://feeds.feedburner.com/reuters/
CNTbusinessNews/');

Stitles = array();
Sl =
foreach ($xml->channel->item as Sitem) {
// each title looks like: (BEMM) ¥ REIT

Stitle = preg replace('!\p{Ps}.*\p{Pe}\s*!', '', Sitem->title);
Stitles[] = Stitle;
if (++Si == 5) break;

}

echo json encode(S$titles);



Agenda

+ Tower of Babel



Agenda

« Unicode and Locales



Unicode

+ Unicode provides a unique number for every
character, no matter what the platform, no matter
what the program, no matter what the language 1s
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Unicode

Developed by the Unicode Consortium
:Designed to allow text and symbols from all

languages to be consistently represented and
manipulated

Covers all major living scripts
Version 5.0 has 99,000+ characters

Capacity for 1 million+ characters

Unicode Character Set = ISO 10646



Unicode Character Set

The primary scripts currently supported by Unicode 4.0 are;

o Arabic » GUMUkh o Old Italic (Etruscan)
» Ammenian ¢ Han + Osmanya Organized by scripts into blocks
« Bengal + Hangul + Oriya :
+ Bopomofo + Hanundo » Runic Example Unicode Characters
« Buhid + Hebrew o Shavian
« Canadian Syllabics « Hiragana o Sinhal3 ASCII ABE[}EFGH%%I}SLMNQP
+ Cherokee o Kamada  Syec Latin-1 AAARAAACEEEEIIIT
« Cyprict » Katakana o Tagalog . v L oA s w v
+ Cyilic  Khrrier + Tagbamwa Latin-2 aAaAaClCECcCEDAD
+ Deser - Lao - Talle Greek  U{ABFAEZHOIKAMNZO
» Devanagar » Latin o Tamil ) .
 Etiopic o Limbu . Telugy Cyrillic pcTydhxuuwumbbiba0s
+ Georgian »LinearS - Thaana Thai Anesgan dxaniady
+ Gothic » Malayalam o Thal e
o Greek « Mongolian —» Tibetan CJK Ab il & g A = Il -F_E
+ Gljarati o Wyanmar o Ugaritic

et ; : Korean — ZfZtafZ22Ezt

+ Ogham o Vi



Unicode is Generative

o o «“ 24
+ Composition can create new characters

- Base + non-spacing (combining) character(s)

A oA
U+0041 + U+030A = U+00C5

A A

7, Wby a5 =)

U+0061 + U+0302 + U+0323 = U+1EAD

A\ "4 A\ "4

Mo =
U+0061 + U+0322 + U+030C



Unicode is Here to Stay

Multilingual

Rich and reliable set of character properties
Standard encodings: UTF-8, UTF-16, UTF-32
Algorithm specifications provide interoperability

Unified character set and algorithms are essential for
creating modern software

But Unicode !=118n
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| ocales

[18N and LL10N rely on consistent and correct locale
data

[.ocale doesn’t refter to data like in POSIX

Locale = 1dentifier referring to linguistic and cultural

preferences of a user community

- enEUSiee e B e i

These preferences can change over time due to
cultural and political reasons

« Introduction of new currencies, like the Euro

+ Standard sorting of Spanish changes



Types of Locale Data

Dates/time formats
Number/Currency formats
Measurement System

Collation Specification
¢ sorting
 searching

+ matching

Translated names for language, territory, script,
timezones, currencies,...

Script and characters used by a language



Common Locale Data Repository

N

Hosted by Unicode Consortium
< http://www.unicode.org/cldr/

Goals:

+ Common, necessary software locale data for all world

<

languages
+ Collect and maintain locale data
« XML format for effective interchange
 Freely available

Latest release: July 17, 2006 (CLDR 1.4)
360 locales: 121 languages and 142 territories

<

<
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« Unicode and Locales
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Goals

Native Unicode string type
Distinct binary string type
Updated language semantics
Backwards compatibility

Make simple things easy and complex things
possible



ICU

 International Components for Unicode
- Encoding conversions
+ Collation
+ Unicode text processing

<« much more

« The wheel has already been invented and 1s pretty
good



|CU Features

Unicode Character Properties
Unicode String Class & text

processing

Text transformations
(normalization, upper/lowercase,
etc)

Text Boundary Analysis (Character/
Word/Sentence Break Iterators)

Encoding Conversions for 500+
legacy encodings

Language-sensitive collation
(sorting) and searching

Unicode regular expressions

Thread-safe

v Formatting: Date/Time/Numbers/
Currency

v Cultural Calendars & Time Zones
v (230+) Locale handling

v Resource Bundles

v Transliterations (560+ script pairs)

v Complex Text Layout for Arabic,
Hebrew, Indic & Thai

v International Domain Names and

Web addresses

v Java model for locale-hierarchical
resource bundles. Multiple locales
can be used at a time



Let There Be Unicode!

< A control switch called unicode.semantics

S e -

- No changes to program behavior unless enabled

- Does not imply no Unicode at all when disabled!



String Types

- PHP 4/5 string types
 only one, used for everything

« PHP 6 string types
- Unicode: textual data in UTF-16 encoding)

* Binary: textual data in other encodings and true
binary data



String Literals

+ With unicode.semantics=off, string literals are
old-fashioned 8-bit strings

1 character = 1 byte

Sstr = Lt Hell o) =world i/l EHete et
echo strlen(S$str); // result is 13
$ip = "BEEAT I g VM. /) UTF-8" encoding

echoeistrlemSHp)s; // result is 21



Unicode String Literals

+ With unicode.semantics=on, string literals are of

Unicode type
1 character may be > 1 byte

// unicode.semantics = on
$str = "Hello, world!"; // Unicode string
echo strlen(S$str); // result is 13

Sip. =, "SR T 2 NG o e ol c e ey
echo strlen($jp); VAT o v B e

+ To obtain length 1in bytes one would use a
separate function



Binary String Literals

 Binary string literals require new syntax

« The contents, which are the literal byte sequence
inside the delimiters, depend on the encoding of
the script

// assume script is written in UTF-8
$str = b'woof': (/T 6F 6F: 66

S stn . =bitNxa 0 E et/ s A G

$str = b<<<EOD

Qc\xcf\x86
EOD; [ CRE A9 NCR B 2ARE NS



Escape Sequences

« Inside Unicode strings \ uXxXXX and \ UXXXXXX
escape sequences may be used to specity Unicode
code points explicitly

// these are equivalent
Sstr "Hebrew letter alef: N";
Sstr "Hebrew letter alef: \u05D0";:

// so are these

Sstr =S-rtetraghamissi==gs
Sstr = 'tetragram: \U01D328';



Escape Sequences

« Characters can also be specified by name, using
the \C{. .} escape sequence

// these are equivalent
Sstr "Alef: \C{HEBREW LETTER ALEF}";
Sstr tATefe Q05D 0



Conversions
Dataﬂ()w stream-specific

encodings
PHP
Unicode
strings
Web | > runtimeHencoding | > Web
"HTTP input encoding” bn}ary HTTP output encoding
strings
script encoding filesystem encoding

SCripts hilesystem




Runtime Encoding

« Specifies which encoding to use when converting
between Unicode and binary strings at runtime

// unicode.runtime encoding = iso0-8859-1

Suni = "café"; fl-Unlcode

$str = (binary)$str; // binary IS0-8859-1 string
Suni = (unicode)$uni; // back to Unicode

« Also used when interfacing with functions that do
not yet support Unicode type

Sstr = uniqgid(); // binary is0=—8850=iSstiiing



Script/Source Encoding

Currently, scripts may be written 1n a variety of

encodings: [ISO-8859-1, Shitt-JIS, UTF-8, etc.

The engine needs to know the encoding of a script
in order to parse it correctly

Encoding can be specified as an INI setting or
with declare() pragma

Affects how identifiers and string literals are
interpreted



Script Encoding

« Whatever the encoding of the script, the resulting
string literals are of Unicode type

// unicode.script encoding = iso-8859-1
suni ' = ol SNt Ol iR = Taa O

// unicode.script encoding = utf-8
sun i =gl Tens sl Semlintic e eleARc ISt aac)

 In both cases $uni i1s a Unicode string containing
two codepoints: U+00F8 (¢) and U+006C (1)



Script Encoding

+ Encoding can be also changed with a pragma

+ Has to be the very first statement in the script
< Does not propagate to included files

// unicode.script encoding = utf-8

declare(encoding="iso-8859-1");

Suni = "@l"; // read as IS0-8859-1 string
// since declare() overrides
// INI setting

// the contents of file are read as UTF-8
1nc luderamyfu e iphpisi



Output Encoding

 Specihies the encoding for the standard output
stream

* echo, print, var_dump(), output buffering, etc
« The script output 1s transcoded on the fly
+ Does not affect binary strings

// unicode.output encoding = utf-8
// unicode.script encoding = iso0-8859-1

Suni = "@l"; // Unicode string (from ISO-8859-1)
echo Suni; // converts $uni to UTF-8

echo b"@l"; // no conversion, raw contents



“HTTP Input Encoding”

With Unicode semantics switch enabled, we need
to convert HTTP input to Unicode

GET requests have no encoding at all and POST

ones rarely come marked with the encoding

Encoding detection 1s not reliable

Correctly decoding HTTP input is somewhat of

an unsolved problem



“HTTP Input Encoding”

Browsers are supposed to submit the data 1n the
same encoding as the page the form was on

PHP will attempt to decode based on the

unicode.output_encoding setting

Could also look at Accept-Charset header

It the decoding fails, PHP will populate request

arrays with raw binary data

Applications can use filter extension to obtain
the decoded data using specific encoding



Filesystem Encoding

« Specihies the encoding of the file and directory
names on the filesystem

 Filesystem-related functions will do the
conversion when accepting and returning
filenames

// unicode.filename encoding = utf-8

$dh = opendir(“/tmp/n_HMOULCLKN HOUL");
while (false !== ($file = readdir($dh)) {
echow. STivlie i n e

}
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Type Conversions

Unicode and binary string types can be converted
to one another explicitly or implicitly

Conversions use unicode.runtime_encoding

B

Explicit conversions = casting

(binary) casts to binary string type
(unicode) casts to Unicode string type

(string) casts to Unicode type if unicode.semantics is on
and to binary otherwise



Type Conversions

« Implicit conversions = concatenation, comparison,
parameter passing

« Prefer to convert to Unicode: more precision

// unicode.runtime encoding = iso-8859-1

Sunit=SEC ot elidt Az et // Unicode string

SISEE =S (binaayiSiimas. // binary IS0-8859-1 string
Ssum = $str . "est 1la"; // S$str is converted to Unicode

// and concatenated with literal

if ($str < "soleil") // S$str is converted to Unicode
// and compared with the literal

// assume str word count() has not been upgraded
$n = str word count($sum); // $sum is converted to binary
// IS0-8859-1 string



Conversion lssues

« Unicode 1s a superset of legacy character sets

- Many Unicode characters cannot be represented
in legacy encodings
- Hebrew letter U (U+05D8) is not part of
[SO-8859-1 character set

« Strings may also contain corrupt data or irregular
byte sequences



Conversion Error Behavior

< You can customize what PHP should do when 1t
runs Into a conversion error

+ Global settings apply to all conversions by default
+ Can be changed with:

unicode seterror-modeCdileEttionsascisics
unicode set subst chaiEchaiElccisE



Conversion Error Modes

< direction = FROMEUNTCODIE &/ ssh s nE s

« Modes can be stop, skip, substitute, or various
types of escape (represented by constants)

// unicode.runtime encoding = iso-8859-1

unicode set error mode(FROM UNICODE, U CONV_ERROR SUBST);
unicode set subst char('*');

Suni = "< 51 >";

Sstr-= (binary) Sunif: ¥y s sttt sy



Unicode~*Binary Error Modes

// unicode.runtime encoding = iso-8859-1

Setrt =N binacyys—s s G
Mode Result
stop o
skip b o
substitute Sl
escape (Unicode) “< {U+30AB} >"
escape (ICU) “< SU30AB >
escape (Java) “< \u30AB >"
escape (XML decimal) “< &#12459; >

escape (XML hex) “< &#x30AB; >"



Binary-+*Unicode Error Modes

// unicode.runtime encoding = utf-8

Sstr = (unicode)b”< \xe9\xfe >"; // illegal sequence
Mode Result

stop o

skip 0

substitute " 11

escape (Unicode) n< $XE9LXFE >
escape (ICU) “< %XE9%XFE >"
escape (Java) n< \XE9\XFE >"
escape (XML decimal) “< &#233;&#254 >"

escape (XML hex) “< &#XE9; &#XFE; >"



Conversion Error Modes

« PHP will always stop on corrupt or irregular data,
unless you use one of the escape modes

+ The message you receive will be something like:

Warning: Could not convert Unicode string to binary string

(converter IS0-8859-1 failed on character {U+DCOO} at offset 2)

« Or, 1f going from binary to Unicode:

Warning: Could not convert binary string to Unicode string

(converter UTF-8 failed on bytes (OxE9) at offset 2)

PHP and Unicode Andrei Zmievski © 2006



Generic Conversions

« Casting 1s just a shortcut for converting using
runtime encoding

+ For all other encodings, use provided functions

$uni = "Yahoo! no—pycckn"; // means "Yahoo! in Russian"

// $str is binary KOI8-R string
$str = unicode encode($uni, 'koi8-r', U CONV_ERROR SUBST);

// Sres should be identical to $Suni
Sres = unicode decode($uni, 'koi8-r');



String Offsets

« String offset operator works on code points, not

bytes!

Sz = g2 // 2 code points
echo S$str[l]; T Bee Yo n el e
SStr [0 =n TR S e e Sl e imie e o

+ No need to change offsets 1n existing code 1f you

work only with single-byte encodings, like ASCII
or ISO-8859-1



Unicode Identifiers

« PHP will allow Unicode characters in identifiers

- You may start with something quite simple and

old-fashioned

class Component {
EUnCc i ONMMPEOCES Sha e talata i

}

Sschema = array();
Sschema[ 'part'] = new Component();



Unicode Identifiers

« Perhaps you feel that a few accented characters
won't hurt

class Batiment {
Euncti onieise e Ei et

}

Sschématique = array();
Sschématique[ 'premier'] = new Batiment();



Unicode Identifiers

 Then you learn a couple more languages...

< ...and the fun begins

Clais eV

functlontss ik Eo k= R A
function dleary sCerger { ... }
EUune tiion xS sreteal Rt e T

}

$TO/NAY = array();
R DA (€ 0 B D188 (2 AV L [ =y, O e i ()



Text Iterator

Using offset operator [] for accessing character in
a linear fashion could (and will) be faster

Get used to the 1dea of using TextIterator

[t 1s very fast and gives you access to various text
units 1n a generic fashion

You can iterate over code points, combining
sequences, characters, words, lines, and sentences
forward and backward

Provides access to ICU’s boundary analysis API



Text lterator

Iterate over code points

Stext = "nail\u308ve"; // rendered as naive
foreach (new TextIterator($Stext) as Su) {
var inspect($u);

}

Result

unicode(1l)
unicode(1l)
unicode(1l)

unicode(1l)
unicode(1l)
unicode(1l)

PHP and Unicode Andrei Zmievski © 2006



Text lterator

Iterate over characters

Stext = "nail\u308ve"; // rendered as naive
foreach (new TextIterator(S$Stext,
TextIterator: :CHARACTER) as Su) {
var inspect($u);

}

Result

unicode (1) O06e }
unicode (1) 0061 }
unicode(2) "j 0069 0308 }

unicode (1) 0076 }
unicode (1) 0065 }

PHP and Unicode Andrei Zmievski © 2006



Text lterator

[terate over words 1n reverse order

Stext = "Pouvez-vous me dire quelle heure il est ? Merci.";
foreach (new ReverseTextIterator(S$Stext,
TextIterator::WORD) as Su) {
B Y (4 e R el o Bt e e e L

Pouvez
PHP and Unicode Andrel Zmievski © 2006




Text lterator

Iterate over line break boundaries

Stext = "Pouvez-vous me dire quelle heure il est ? Merci.";

foreach (new TextIterator(S$text, TextIterator::LINE) as Su) {
if (Su =i iyNeche @Sy iityhses

}

Result

Pouvez-
vVOous

me

dire

quelle

PHP and Unicode Andrei Zmievski © 2006



Text Iterator

Truncate text at a word boundary

Sit = new TextIterator($text, TextIterator::WORD);
Soffset = Sit->preceding(40);
echor substr( Stext; « O Soffsel e et it

Get the last 2 sentences of the text

Sit = new TextIterator($Stext, TextIterator::SENTENCE);
Sit->last();

Soffset = Sit->previous(2);

echo substr($text, Soffset);

Get all the pieces delimited by boundaries

Sit = new TextIterator(Stext, TextIterator::WORD);
Swords = S$it->getAll();



| ocales

« Unicode support in PHP relies exclusively on

ICU locales
« The legacy setlocale() should not be used

« Detault locale can be accessed with:

Loicellie S elaechidelUEREE)
Locale  getiiceiia IH=E)



| ocales

« ICU locale IDs have a somewhat different format
from POSIX locale IDs

<language>[ <script>] <country>[ <variant>][@<keywords>]

E anmple:
sr Latn YU REVISED@currency=USD

Serbian (Latin, Yugoslavia, Revised Orthography,
Currency=US Dollar)



Collation

 Collation 1s the process of ordering units of textual
information

« Specific to a particular locale, language, and

document
English: ABC..RSTUVWXYZ
German: AAB..NOO...SRTUUV...YZ

Swedish/Finnish: ABC...RSTUVWXYZAAO



Collation

+ Languages may sort more than one way
+ German dictionary vs. phone book
- Japanese stroke-radical vs. radical-stroke

« Traditional vs. modern Spanish

+ PHP comparison operators do not use collation

1 £ (Fcoket = eo ko)
echo "less\n";
} else {

echo "greater\n"; <«
}



Collation

« Let’s try collation

Scoll" = ‘new; ColFatoris BriCREne:
if (Scoll=->compare (:*cotelrisico oiyni=hme

echo "less\n"; =

} else {
echo "greater\n";

}

+ We can ignore accents if we want

Scoll =" "new Coltator( iy
Scoll->setStrength(Collator: :PRIMARY);

1f . (Scoll=->compare|( ; cotes i coeiu——r{h
echo "same\n"; S
} else {

echo "different\n";

}



Collation

+ We can sort arrays with collators

Sstrings = array(

=_ U

fcotet iiabte Sy Cote S a it ol et
"Cotell, hicofer-mlic ot e tr SN IR N
$coll = new Collator("fr CA");
print (implode("\n", $coll->sort($strings));

PHP and Unicode Andrei Zmievski © 2006



Collation

« There 1s a default collator associated with the
default locale

« Can be accessed with:

colliEa tela elet el el T8 Ris(E)
c ol LaiEor e s scloiiFa LS EE)

< When the default locale is changed, the default

collator changes as well



Collation

« Full collation API 1s very flexible and

customizable

* You can change collation strength, make 1t use
numeric ordering, ignore or respect case level or
punctuation, and much more

< PHP will always update 1its collation algorithm
and data with each version of Unicode, without

breaking backwards compatibility



Functions

< All the functions in the PHP default distribution

are being analyzed to see whether they need be
upgraded to understand Unicode and if so, how

* The upgrade 1s 1n progress and requires
involvement from extension authors

+ Parameter parsing API will perform automatic
conversions while upgrades are being done



Examples

« strtoupper () and friends do proper case mapping

Sstr = strtoupper("fuBball"); // result is FUSSBALL

$str = strtolower ("2EANAZ"); // result is O€EANKC

< strip tags() understands Unicode

$str = strip tags("H<span>[E</span>#"); // result is HEE

¢+ strrev() preserves combining sequences

$u = "vie\u0302\u0323t Nam"; // Viét Nam
$str = strrev(S$u); // result is maN teéiV,
// not maN teiV

G Lo [ L S S N -
Andrel Zmievski © 2006
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Stream /O

PHP has a streams-based I/O system

Generalized file, network, data compression, and
other operations

PHP cannot assume that data on the other end of
the stream 1s 1n a particular encoding

Need to apply encoding conversions



Stream /O

« By default, a stream 1s in binary mode and no
encoding conversion is done

+ Applications can convert data explicitly

Sdata = file get contents('mydata.txt');
Sunidata = unicode decode($data, 'EUC-JP');

< But ... we're lazy so it’s easier to let the streams do
1t



N

AN

Stream /O

t mode - it’s not just for Windows line endings
anymore!

Uses encoding setting in default context, which 1s

UTF-8 unless changed
Reading from UTF-8 text file:

$fp = fopen('somefile.txt', 'rt');
$str = fread($fp, 100); // returns 100 Unicode characters

Writing to UTF-8 text file:

$fp = fopen('somefile.txt', 'wt');
fwrite($fp, Suni); // writes out data in UTF-8 encoding



Stream /O

« If you mainly work with files in an encoding other

than UTF-8, change default context

stream default encoding('Shift-JIS');

$data = file get contents( 'somefile.txt', FILE TEXT);
Lilias s WoEkFonSiSdabantaee

file put' contentsi somefile SExEetislclaiEar bR ERSEERCIINE

« Or create a custom context and use 1t instead

Sctx = stream context create(NULL,
array (tencoding &= abagbiis
Sdata = file get contents('somefile.txt', FILE TEXT, $ctx);
[ e o oworkuousiSdatates w
file put contents('somefile.txt', $data, FILE TEXT, S$ctx);



Stream /O

« If you have a stream that was opened 1n binary
mode, you can also automate encoding handling
Sfp = fopen('http://www.yahoo.com/', 'r');

stream encoding($fp, 'utf-8');
Sdata = fgetss($fp, 1024); // reads 1024 Unicode chars

« fopen() can actually detect the encoding from the
headers, if it’s available

 Streams use global conversion error settings by
default, but can be changed with context
parameters



Text Transforms

« Powertul and flexible way to process Unicode text
* script-to-script conversions
+ normalization
« case mappings and full-/halfwidth conversions
 accent removal

3 and more

« Allows chained transforms
[:Latin:]; NFKD; Lower; Latin-Katakana;



Transliteration

Snames =
H, =4
H, "5
fclidfc, RS
EHIFS, LN
fopbaueB, Muxaun
Ko3bipeB, AHApeMn
KaxpeTtComouvAog, OeoplAog
OeodwpaTov, EAEvn

Sr = strtotitle(str transliterate($names, "Any", "Latin"));

Gim, Gugsam

Gim, Myeonghyi
Takeda, Masayuki
Oohara, Manabu

Gorbacev, Mihail

Kozyrev, Andrej
Kaphetzoépoulos, Thedphilos
Theodoratou, Eléne

PHP and Unicode Andrei Zmievski © 2006



Transliteration

« Here’s how to get (a fairly reliable) Japanese
pronunciation of your name

Sk = str transliterate('Britney Spears', 'Latin', 'Katakana');
echo(S$k),"\n";

$1 = strtotitle(str transliterate($k, 'Katakana', 'Latin'));
echo($1),"\n";

TYUTFRA ARTILZA
Buritenei Supearusu

PHP and Unicode Andrei Zmievski © 2006



Agenda

- PHP 6



Agenda

« Current Status



Current Status

- Most of the described functionality has been

implemented

« Development still underway, so minor feature
tweaks are possible

- ext/standard and a number of other extensions

are being upgraded first
+ Overall 40% (1226 out of 3070) of extension

functions have been upgraded

- Download PHP 6 snapshots today



Finished 15t Tier Extensions

« XML extensions:
« dom
« xsl
« simplexml
« xmlreader/xmlwriter
< soap, json
« tidy
« mysqh
< pcre
« sqlite
< zhb, bz2, zip, hash, shmop, reflection



What's Coming?

+ PHP 6 “Unicode Preview Release” - Q4

¢ core functionality done

¢ first-tier extensions upgraded

« Afterwards
/ Upgrade the rest of extensions

- Expose more [CU services
Update PHP manual

Optimize performance

<

<«

<

Educate developers and users



Thank Youl!

LIFE ENGINE

http://www.gravitonic.com/talks/
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