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I18n and L10n El B/'_l_i'ﬂf, '—5 Z|§ﬂ'|_’,’f‘|_',

. | « I Z=HIHEF
e Searching and Sorting
- Upper, lower, title case s NNEHIFpREAR NG
* Bi-directional text o YW [a] X 2N
* Injecting translated text o S\ BB AS

 Formatting of numbers, currency, date, time

« 207, 53th, HERRT|E)tETV

o SRR

 Unit conversion
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Go’s Requirements GO'L':E H’]ER

e AN (i0.Reader, io.Writer)

* Streaming

» Statically-linked binaries o ERSTRIEE

* Multiple languages served sl
simultaneously s BINARSZ ZMIES

* Performance
o 1%8E

* [RIEHYAPI

e Simple API



GoHfJUnicode

Unicode Go Refresher



Go uses UTF-8 GO{QFH UTF-8

Go natively handles UTF-8: GOIBE R4 IFUTF-8:

const beijing = "Jt "
for index, runeValue := range beijing {
fmt.Printf("%#U MZE %dZFTHI8\n", runeValue, index)

Output: ALk

U+5317 'dt' MEBOFTHIA
U+4EAC 'R' ME3IFTHiE

[J
U+5E02 'M' MEBE6ETHIG




String Model PR AR

» Always UTF-8 o In2X{FFHUTF-8
« Same model for source code as for text :
handling! o WRCISEAHEBFHIRIECIEL TN

* No random access

» AS2FFRENL A1)
s NMEIATTEIE BFRFTRE) ABFHEIR
s ANERFHBUINET LR

 No meta data (except for byte length) or
string “object”

e Strings not in canonical form




Sequential nature of text j{ZLYEI’\] r%_yljﬂilﬁ

const flags = "wm=—"  // [EZ{CIE "mc" + "nl"
fmt.PrintIn(flags|[4:])

------

______



(continued)

e Text processing is inherently sequential,
even for UTF-32

* Multi-rune characters: “e + =¢”
» Segmentation
» Casing

M ASHI 57 BT

o AR _EEIMRE{CRY,
EMEIUTF-32 2P 2R

e ZFETER (multiple runes): “e +
* 7715

» KNG

V 4

-



Transforming Text



Transformer 3% []

type Transformer interface {
Transform(dst, src [Jbyte, atEOF bool) (nDst, nSrc int, err error)
Reset|()

}

0 -
1$




Using Transformers

e A transform is typically used
with one of the helpers
functions.

« Most packages provide
convenience wrappers

{5 Transformers

1B = {E AHtransform B 12 AVEH BN R £ -

encoder := simplifiedchinese.GBK.NewEncodery()

s, _, _ := transform.String(encoder, "{/3%¥")
EIRTAER A SR EHE A T 75 R S

s := encoder.String("{R4F")

w := horm.NFC.Writer(w)



Normalization *ﬁ)ﬁ’ﬂ_’,
norm.NFC.Writer(w) // LANFCHEIN@wE N4

l\\\.\

Modifie = 8=Fs

x/text/unicode/norm BRI F XA iiF HZZEHI0(n) UnicodetnEMX B IE

x/text/unicode/norm implements a stream-safe and secure O(n) normalization algorithm



Package cases
AN

casesfl

toTitle := cases. litle(language.Dutch)

fmt.Printin(toTitle.String("'n ijsberg”™))

T

'n IJsberg

Languages may require different
casing algorithms!

ARANES TERERRNANSE

i



Transformers

« SLIN 7 Transformerfz O HYx/text Bl :
* Cases
e encoding/...
* runes
e transform
e width
e secure/precis
e unicode/norm




== SHEF

Searching and Sorting



Multilingual Search and Sort Z A= 5

 Accented characters: e<e <f s

. . . s AT e<é<f
 Multi-letter characters: "ch” in Spanish
« Equivalences: « ZEFHHRVFRF: “ch" (FAAYIEIE)
i + ENFH: 4o aa (FEF) , Bess ({EF)
B & ssin German
. Reordering: Z < A in Danish - EHIFE: Z<A (BZEiE)

 Compatibility equivalence:
K (U+004B) & K (U+212A)

« HERMEM: K (U+004B) = K (U+212A)

R F BN EA AR S AN T

[
o

« Reverse sorting of accents in Canadian
French



Search and Replace }9%? '—5 E*fl:ﬁ

« FH bytes.Replace 2 "a cafe" &#Rpk "many cafes"

1. “We went to a cafe.”
2. “We went to a cafe.”

3. “We went to a cafe/u0301.”
o E=1FOJHIZER:
“We went to many cafes/u0301.” =NFC =

“We went to many cafes.”

Simple byte-oriented search and HENBEETEZEIRIFAER!

replace will not work!



search Example x/text/search ¥l

m := search.New(language.Danish, search.lgnoreCase, search.lgnoreDiacritics)
start, end := m.IndexString(text, s)

match := s[start:end]

SEARCH TEXT MATCH

aarhus Arhus a\u0303\u031b Arhus

a a\u0303\u031b

a\u031b\u0303 a\u0303\u031b



collate Example x/text/collate {5l

import (
Ilfm.tll
"golang.org/x/text/collate"

Output:
"golang.org/x/text/language”

[EBm Jo=mH [ ] )

[:ltj'?tl_'ﬁ [ M JZEEI_'FJ] func main() {
. = a := [Istring{"1t =", " LBmH", " MH"}
[J:'EFE M jt’?‘ﬂi] for _, tag := range [Jstring{"en","zh", "zh-u-co-stroke"} {
collate.New(language.Make(tag)).SortStrings(a)
fmt.Printin(a)

}
J




Segmentation



Segmentation Support 5(‘_|'j{2|§ Fl g sz 35

e Planned: i plisal:

* API for segmentation o RS EITNEERIAPI

* Supported by Unicode: » UnicodeFfr sz 89

e word, line, sentence,

paragraph ¢ Eé—'iﬁl (L‘,{?*ﬁﬁ‘ﬁﬂ’{]) ’ ?i', E?a Eﬁ%’
* Not planned: o a1t XIEY:
* Language-specific Segmentation - %1_;2'.4%*_?_15—&—#\]22':63\2“

« Community support welcome




Language Tags



Language Tag Examples = M5l

<lang> [-<script>] [-<region>] [-<variant>]* [-<extension>]*

zh FX FROAZE AR N)
zh-Hant Zp (5E)
zh-HK 2P (FiE)
zh-Latn-pinyin R HE
zh-HK—u-co-pinyin hy, HEIRRE




Matching is Non-Trivial

e Swiss German speakers usually
understand German gsw = de

* The converse is not often true!
de ¥ gsw

e cmn IS Mandarin Chinese, zh IS more
commonly used

e hr matches sr-Latn

The Matcher in x/text/language solves this problem

15 = LCECH AN el B

- BRI A B AT IS gsv o de

e BRIEFMAZE! de=* gsw

e cmnE i IHTE, zhBEHE

* hr fid sr-Latn

fEx/text/language EfImatchergE

3

8% RIX o] 2




Language Matching in Go GoHfyiE= [tiid

import (
“http”,
”golang.org/x/text/language”

)

// Languages supported by your application

var matcher = language.NewMatcher([]language.Tag{
language.SimplifiedChinese, // zh-Hans
language.AmericanEnglish, // en-US

)

func handle(w http.ResponseWriter, r *http.Request) {
prefs, , :=language.ParseAcceptLanguage(r.Header.Get(“Accept-Language”))

tag, , _:= matcher.Match(prefs...)

// use tag; it includes carried over user preference


http://golang.org/x/text/language

Language Matching Recap 'IE% EEE,E'\QE

-

» Find best supported language for list of user- s HEIAHP RERNES P IFmFHI—H

preferred languages
o {EFHILECRIRItRZEIRIFEIE STHRHI SR

* Use matched tag to select language-specific

resources . B2
e franslations
e HEF
e sort order
e case operations o NNVEAME

* Resulting tag has carried over user settings  ZRIFEPFEFTERAPINIRE




FENBHIFE IS

Translation Insertion



Translating Text FhEN S

o Mark text within your code To Be o IR At “EEEE”

Translated

o JFIXEEN A MCES R FE BN K

e Extract the text from your code

 Send to translators s ﬁﬁéﬁﬁﬂ‘]iﬁ AJIEi

* Insert translated messages back into

your code o JFENhEZ FRIN AN RIS H




S rand e EXAITIE N REME

i import "fmt”
Z A
// Report that person visited a city.
fmt.Printf(“%][1]s went to %[2]s.”, person, city)
import “golang.org/x/text/message”
A=k

p := message.NewPrinter(userLang)

// Report that person visited a city.
p.Printf(“%[1]s went to %[2]s.”, person, city)


http://golang.org/x/text/message

Extract and send for IRENH R IE S EIRRIR

translation

{
Description: "Report that person visited a city.”,
Original: "{person} went to {city}.",
Key: "%s went to %s.",



Insert Translations in Code E{%ﬁéjqﬂiﬁ)\ﬁﬂ‘]iﬁéﬁ%

import “golang.org/x/text/message”

message.SetString(language.Dutch,
"% s went to %s",
"%s is in %s geweest.”)

message.SetString(language.SimplifiedChinese,
"%s went to %s",

"%sE T %s. ")


http://golang.org/x/text/message

Planned extensions bl

« GoLH: HopEURIEAN

« Go tooling: automate extraction and insertion

» Planned: e TTXIAPAY:
 number formatting S fr r
« FRIVILELFE
 selection based on plurals, gender, etc.
- b3 f laxay EE - S yvd
e golang.org/design/12750-localization E:_FEE;&\ E%U% H'W‘E’]ﬁih

e golang.org/design/12750-localization



http://golang.org/design/12750-localization
http://golang.org/design/12750-localization

Conclusion RS

* Human languages are hard to deal with

* Let x/text can simplify it for you o 1Ex/textBER {1t ENe



Community feedback

* East-Asian Width
e gofmt and East-Asian characters

* Vertical support

T X R I5

« RINES

(£8)
HITETV




» godoc.org/golang.org/x/text

184154 * blog.golang.org/matchlang
Marcel van Lohuizen * blog.golang.org/normalization

e blog.golang.org/strings

» golang.org/issue/12750


http://blog.golang.org/matchlang
http://blog.golang.org/normalization
http://blog.golang.org/strings
http://golang.org/issue/12750

