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ᓌՕ

Ӿ෈ᘉᦲဳҁChinese translation of the The Rust Reference҂ғ

1. ̽Rust ݇ᘍಋٙ̾(The Rust Reference Ӿ෈ᇇ) ᘉᦲᛔ The Rust Reference҅ັ፡
ྌԡጱ Github ᘉᦲᶱፓ̶

2. ̽Rust ݇ᘍಋٙ̾Ӿ෈ᇇ૪ᕪํኧ minstrel ᘉᦲਠෆጱᇇ๜҅ඳ rust-lang-cn ӧٚ
کݢ҅࠺ਠ޾ᇿᘉᦲ҅ᘒፗള᯻አ minstrel ᘉᦲጱٖ਻҅ᝑ੒ᘉᦲٖ਻දྋܔ
minstrel ᖌಷጱՙପӤ൉޾ڊ PR̶ࣁྌ҅rust-lang-cn ੒ᦲᘏᤒᐏᤙஞጱఽᨀ҅఍
ጱᘉᦲ੒౯ժֵአӾ෈ᩒා਍ԟ޾ԧᥴ Rust ᩸کຄय़֢አ̶

3. ᦜܐݢᦓғӾ෈ᘉᦲᇇҁ֖ԭ src ፓ୯҂ጱᇇ๦౯ժԞ᭽஗ܻՙପጱ๙਼هຂᦜݢ
ᦤ҅๜ՙପӥጱ᝕෈ᇇٖ਻զٌ݊՜෈կכ࣐೮ Rust ਥොጱܻํദ๦ܐᦓҁܨ MIT
ᦓ҂̶ܐ Apache 2.0 ޾ᦓܐ

4. ๜ᒊඪ೮෈໩Ӿ᝕෈ڔഘ҅ᅩڋᶭᶎݦӤ᥯᧍᥺ࢶຽڔݢഘکፘݶᒍᜓጱ᝕෈ᶭ
ᶎ̶

5. rust-lang-cn ݝտ੒໒ୗ޾᮱ٖړ਻ᬰᤈங᧣ٌٖ҅֟਻౯ժୌᦓय़ਹ᮷ݍḇܻکՙ
ପ̶ᝑݎሿ๜ᶭᤒᬡᲙ᧏౲ଆۗ౯ժදᬰᘉᦲ҅ݢᅩݦڋӤ᥯ጱᖫᬋೲᰵ಑୏๜ᶭ
੒ଫრᎱ෈կᬰᤈᖫᬋץ޾ද҅Rust Ӿ෈ᩒრጱ୏რᕟᕢݎ઀ᐶӧ୏य़ਹ҅ఽᨀ఍
ጱඪ೮޾ଆۗѺ

๜ԡฎ Rust ᖫᑕ᧍᥺ጱԆᥝ݇ᘍಋٙ҅๜ԡ൉׀ԧ3ᔄᩒාғ

ӞԶᒍᜓᶋྋୗࣈՕᕨԧᧆ᧍᥺ጱݱᐿ᧍᥺ᕮ຅ٌ݊አဩ̶
ӞԶᒍᜓᶋྋୗࣈՕᕨԧᧆ᧍᥺ጱٖਂཛྷ̵ࣳଚݎཛྷ̵ࣳᬩᤈ෸๐̵ۓ᱾ളཛྷࣳ҅զ݊᧣
ᦶૡ̶ٍ-
ᴫ୯ᒍᜓ൉׀ԧӞԶ੒ Rust ᧍᥺ํ୽ߥጱᖫᑕܻቘ݇޾ᘍᩒා̶

⚠

 ᦄޞғྌԡ੢๚ਠ౮҅ᦕ୯ Rust ጱಅํٖ਻ᵱᥝᜰԶ෸ᳵ̶ํى๜ԡ๚ᦕ୯ጱٖ
਻҅᧗ັᴅ GitHub issues̶

Rust ݎᤈᇇ

Rust ྯݎޮم૲Ӟᐿෛጱᇇ๜̶ ᧆ᧍᥺ጱᒫӞӻᑞਧᇇ๜ฎ Rust 1.0.0҅ᆐݸฎ Rust 1.1.0҅
զྌᔄവ̶ ፘଫጱૡٍҁ rustc̵’ cargo҅ᒵ҂޾෈໩(ຽٵପ̵๜ԡ҅ᒵᒵ)Ө᧍᥺ᇇ๜Ӟ᩸

https://rustwiki.org/zh-CN/reference/print.html%23%E7%AE%80%E4%BB%8B
https://doc.rust-lang.org/reference
https://doc.rust-lang.org/reference
https://github.com/rust-lang-cn/reference-cn
https://gitee.com/minstrel1977
https://gitee.com/minstrel1977/rust-reference
https://gitee.com/minstrel1977/rust-reference
https://license.coscl.org.cn/MulanPSL2/
https://rustwiki.org/zh-CN/reference
https://github.com/rust-lang/reference/issues
https://rustwiki.org/zh-CN/reference/print.html%23rust-%E5%8F%91%E8%A1%8C%E7%89%88
https://doc.rust-lang.org/std/index.html
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૲̶ݎ

๜ԡጱ๋ෛᇇ๜҅Ө๋ෛጱ Rust ᇇ๜ፘ܃ᯈ҅ਙ௛ฎࣁ https://doc.rust-lang.org/reference/
ᒵ̶֦

᭗ᬦࣁྌ᱾ളጱ“reference”᪠ஆྦྷԏڹႲےፘଫጱ Rustᇇ๜ݢ҅ݩզತکզஃጱᇇ๜̶ ྲ
ই҅Rust 1.49.0ᇇࣁ https://doc.rust-lang.org/1.49.0/reference/ ӥ̶

݇ᘍಋٙ ଚᶋ——

ᬯ๜ԡӧฎ੒ᬯᳪ᧍᥺ጱفᳪՕᕨ̶๜ԡ؃ᦡ఍ᆧఀᧆ᧍᥺̶ᝑ఍ᵱᥝ਍ԟᧆ᧍᥺ጱचᏐᎣ
ᦩ҅᧗ᴅ᧛ Rustᑕଧᦡᦇ᧍᥺̶

ᬯ๜ԡԞӧ֢ԅ Rust ᧍᥺ݎᤈᇇӾ۱ތጱຽٵପጱ݇ᘍᩒා̶Rust ጱପ෈໩ฎ՗ٌრդᎱ෈
կӾ൉ݐጱ෈໩ં௔̶ྌक़҅ํᦜग़ݢᚆᤩݢᚆᦊԅฎ᧍᥺ᛔଃᇙ௔(features)ጱᇙ௔ٌਫ᮷ฎ
Rust ጱຽٵପጱᇙ௔҅ಅզ఍ᥝ੔ತጱᇙ௔ݢᚆࣁᮎ᯾҅ᘒӧฎࣁᬯ᯾̶

ᔄ֒҅ࣈ๜ԡ᭗ଉӧᚆ֢ԅᦕ୯ rustc ౲ᘏ Cargo ᕡᜓጱૡٍԡ̶rustc ํᛔ૩ӫᳪጱԡ rustc
book҅Cargo ԞํӞ๜ԡ cargo book҅ᧆԡӾ۱ތԧ Cargo ጱ[݇ᘍಋٙ] cargo reference̶
๜ԡԞၿ݊ԧ੝ᰁ޾ਙժጱፘىᎣᦩ҅ྲই᱾ളጱᒍᜓ҅Օᕨԧ rustc ฎই֜ૡ֢ጱ̶

๜ԡՐ֢ԅᑞਧᇇ Rust ጱ݇ᘍᩒාਂى҅ࣁԭ੢ࣁ୏ݎӾጱᶋᑞਧᇙ௔҅᧗݇ᴅ Unstable
Book̶

Rustᖫᦲ࢏ҁ۱ೡ rustc҂ਖ਼ಗᤈᖫᦲս۸҅֕๜݇ᘍಋٙӧ೰੕ᬯԶᖫᦲ࢏ጱս۸ૡ֢҅ಅ
զݝᚆ಩ᖫᦲݸጱᑕଧ፡֢Ӟӻἓፋৼ̶ইຎమׅၥਙጱս۸ොୗ҅ݝᚆ᭗ᬦᬩᤈਙ̵ᕳਙ൉
๜݇ᘍಋٙ޾ᑕଧጱᬩᤈපຎ᮷஠ᶳ޾ս۸ᕮຎ࢏๶വෙ̶ಅํጱᖫᦲڊଚᥡ੊ਙጱᬌفᬌ׀
ಅ᧔ጱכ೮Ӟᛘ̶

ᇙਧԭ rustcތᚆ۱ݢ๜ԡଚᶋ Rust ᧍᥺ᥢ᝜̶ਙ҅ݸ๋  ጱᕡᜓ҅ᬯӧଫᧆᤩ୮֢ Rust ᧍
᥺ጱᥢ᝜̶౯ժ಑ᓒզڊݸᇇᬯ໏Ӟ๜ԡ҅֕ࣁᮎԏ҅ڹ๜ಋٙฎ๋ളᬪጱӳᥜ̶

ইֵ֜አྌԡ

๜ԡӧտ؃ਧ఍ฎೲᶲଧᴅ᧛๜ԡ̶๜ԡጱྯӞᒍӞᛱ᮷ݢզᇿᒈᴅ᧛҅֕տԻ݉᱾ളٌک՜
ᒍᜓ҅զԧᥴਙժಅፘىጱٖ਻҅֕ӧտᬰᤈᦎᦞ̶

ᴅ᧛๜ԡํӷᐿԆᥝොୗ̶

https://doc.rust-lang.org/reference/
https://doc.rust-lang.org/1.49.0/reference/
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%82%E8%80%83%E6%89%8B%E5%86%8C-%E5%B9%B6%E9%9D%9E
https://doc.rust-lang.org/book/index.html
https://doc.rust-lang.org/std/index.html
https://doc.rust-lang.org/rustc/index.html
https://doc.rust-lang.org/cargo/index.html
https://doc.rust-lang.org/cargo/reference/index.html
https://rustwiki.org/zh-CN/reference/linkage.html
https://doc.rust-lang.org/nightly/unstable-book/
https://rustwiki.org/zh-CN/reference/print.html%23%E5%A6%82%E4%BD%95%E4%BD%BF%E7%94%A8%E6%AD%A4%E4%B9%A6
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ᒫӞฎ੔ತᇙਧᳯ᷌ጱᒼໜ̶ইຎ఍Ꭳ᭲ࢧᒼᳯ᷌ጱᒍᜓ҅఍ݢզፗള՗ፓ୯᪡فᧆᒍᜓᬰᤈ
ᴅ᧛̶҅ڞވ఍ݢզೲ s  Ძ౲ڋܔᶮ᮱ໄӤጱනय़᳒๶൤ᔱӨᳯ᷌ፘىጱىᲫਁҁᦲᘏဳғፓ
ୌጱԁ෸꧊֜෸ᤩڠӾݙlet᧍ ࣁᚆ҂̶ֺই҅؃ᦡ఍మᎣ᭲ۑ๜ᘉᦲᇇᬮӧඪ೮ᬯᐿ൤ᔱڹ
ᲀྪҔݶ෸҅؃ᦡ఍ᬮӧᎣ᭲ᤒᬡୗᮎӞᒍӾਧԎԧԁ෸੒᨝ጱኞਂ๗҅ᮎԍݢզ൤ᔱ
“temporary let” ҅ᒫӞӻ൤ᔱᕮຎਖ਼ଃ఍݄ᴅ᧛ᧆ᮱̶ړ

ᒫԫฎ൉ṛ఍੒ྌ᧍᥺຤ӞොᶎጱᦊᎣ̶ࣁᬯᐿఘ٭ӥ҅ݝᵱၨᥦፓ୯҅ፗک፡ک఍మԧᥴጱ
ٖ਻҅ᆐݸᅩ୏ᴅ᧛̶ᴅ᧛Ӿইຎ຤ӻ᱾ള፡᩸๶உํଆۗ҅ᮎ੪ᅩڋଚᴅ᧛ᧆ᮱ٖړ਻̶

Ԟ੪ฎ᧔҅๜ԡဌํᲙ᧏ጱᴅ᧛ොୗ̶఍ᥧ஑ெ໏᧛੒఍๋ํଆۗ੪ெ໏᧛̶

ᕅਧ

ොᶎ҅๜ԡํӞԶᕅਧ̶ᬯԶᕅਧᦕ୯ইӥ̶௳מই֜઀ᐏࣁಅํದ๞ԡᔁӞ໏҅؟

ਧԎ๞᧍ጱ᧍ݙӾ҅๞᧍ٟԅෑ̶֛୮๞᧍ٌࣁਧԎᒍᜓԏक़ֵአ෸҅᭗ଉտํӞӻ᱾ള
๶೰ݻᧆ๞᧍ਧԎጱᒍᜓ̶

ᐏֺ๞᧍ ᬯฎӞӻਧԎ๞᧍ጱᐏ̶ֺ

ᖫᦲ crate ಅֵአጱᇇ๜ԏᳵጱ᧍᥺૧୑አӞӻࣘ୚አᤒᐏ҅զᔋ֛ጱ“ᇇ๜૧୑ғ”୏
१̶

ᇇ๜૧୑ғྌݙဩ(syntax)2015 ࣁ ᇇ๜ํප҅2018 ᇇ๜᩸ӧ꧋ᦜֵአ̶

ӞԶํአמ௳҅ྲইํى๜ԡᇫா҅౲೰ํڊአ֕य़ग़᩻ڊ๜ԡ᝜ࢱጱמ௳҅य़᮷֖ԭզ
ᔋ֛ጱ“ဳғ”୏१ጱࣘဳ᯽Ӿ̶

ဳғᬯฎӞӻဳ᯽ᐏ̶ֺ

ᇙྛጱࣁᦕ୯҅ޞᤈԅ҅౲ᘏᰒ੒ฃԭႰႝጱ᧍᥺ᇙ௔ጱᦄ(sound)ق؋੒᧍᥺ጱӧىํ
ᦄޞ໛᯾̶

⚠

 ᦄޞғᬯฎӞӻᐏֺᦄ̶ޞ

෈๜ӾٖᘶጱդᎱᇆྦྷࣁ <code>  ຽᓋ᯾̶

https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html%23temporaries
https://rustwiki.org/zh-CN/reference/print.html%23%E7%BA%A6%E5%AE%9A
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᫾ᳩጱդᎱᐏֺනࣁᑱڊดᐏݙဩ(syntax)ጱ໛Ӿ҅ᧆ໛ጱݦӤ᥯ํአԭ̵॔ګಗᤈ޾ด
ᐏᵌᡐᤈጱഴկ

෈ဩ޾᦯ဩᕮ຅නࣘࣁ୚አӾ҅ᒫӞᤈԅᔋ֛Ӥຽጱ ᦯ဩ ౲ ݙဩ̶

ဩݙ

ExampleGrammar:
      ~  Expression
   | box  Expression

ັᴅᤒԎᒧ(notation)զ឴ݐๅग़ᕡᜓ̶

݇Өᨯሠ

౯ժཻᬨݱᐿ୵ୗጱᨯሠ̶

఍ݢզ᭗ᬦ୏ސᦓ᷌౲ݻ Rust ݇ᘍಋٙՙପݎᭆ PR ๶ԅ๜ԡ؉ڊᨯሠ̶ইຎᬯ๜ԡဌํࢧᒼ
఍ጱᳯ᷌҅ଚӬ఍ᦊԅਙጱᒼໜଫᧆࣁ๜ԡጱ᝜ٖ҅ࢱ᧗ӧᥝᇮᨠ҅൉Իᦓ᷌౲ࣁ Zulip ጱ t-
lang/doc  ၞ᷇᭲Ӥᧃᳯ̶Ꭳ᭲Ոժ๋ཻࡅአᬯ๜ԡ๶؉Ջԍਖ਼ํۗԭ୚੕౯ժጱဳ఺ێ๶ᦏᬯ
Զ᮱ݒړ஑ๅঅ̶౯ժԞ૶๕ྌಋٙੱݢᚆࣈᥢ᝜҅ಅզইຎ֦፡کձ֜Კ᧏౲ᶋᥢ᝜ጱࣈ
ො҅֕ဌํกᏟ೰҅ڊԞ᧗[൉Իᦓ᷌]̶

fn main() {
    println!("ᬯฎӞྦྷᐏֺդᎱ̶");
}

https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/notation.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%82%E4%B8%8E%E8%B4%A1%E7%8C%AE
https://github.com/rust-lang/reference/
https://github.com/rust-lang/reference/issues
https://rust-lang.zulipchat.com/%23narrow/stream/237824-t-lang.2Fdoc


2022/5/27 17:31Rust 参考⼿册 中⽂版

第5/418⻚https://rustwiki.org/zh-CN/reference/print.html

ᤒԎᒧ/ᒧݩ

notation.md
commit: dd1b9c331eb14ea7047ed6f2b12aaadab51b41d6 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-7

෈ဩ/᧍ဩ

ӥᤒӾጱݱᐿᤒԎᒧտࣁ๜ԡӾຽํ ᦯ဩ ݙ ޾ဩ ጱ෈ဩᇆྦྷӾአکғ

ᤒԎᒧ ᐏֺ ᯽Ԏ

CAPITAL
KW_IF,
INTEGER_LITERAL

ኧ᦯ဩړຉኞ౮ጱܔӞ token

ItalicCamelCase LetStatement, Item
ဩԾኞୗ(syntacticalݙ
production)

string x , while , * Ꮯڔጱਁᶎਁᒧ(Ԁ)

\x \n, \r, \t, \0 ᫨Ԏਁᒧ

x? pub ? ᭌᶱݢ

x* OuterAttribute* x ᯿॔ᵭེ౲ग़ེ

x+ MacroMatch+ x ᯿॔Ӟེ౲ग़ེ

xa..b HEX_DIGIT1..6 x ᯿॔ a ک b ེ

| u8  | u16 , Block | Item ౲

[ ] [ b  B ] Ԉጱձ఺ਁᒧڜ

[ - ] [ a - z ]
a ک z ᝜ٖࢱጱձ఺ਁᒧ(۱ೡ a ޾
z)

~[ ] ~[ b  B ] (ڜଧ)क़ጱձ఺ਁᒧࢱԈ᝜ڜ

~ string ~ \n , ~ */ ྌਁᒧଧڜक़ጱձ఺ਁᒧ(ଧڜ)

( ) ( ,  Parameter)? ᑕଧᶱړᕟ

https://rustwiki.org/zh-CN/reference/print.html%23%E8%A1%A8%E4%B9%89%E7%AC%A6%E7%AC%A6%E5%8F%B7
https://github.com/rust-lang/reference/blob/master/src/notation.md
https://rustwiki.org/zh-CN/reference/print.html%23%E6%96%87%E6%B3%95%E8%AF%AD%E6%B3%95
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ਁᒧԀᤒԾኞୗ

෈ဩӾጱӞԶᥢڞ — ྲইӞزᬩᓒᒧ҅ԫزᬩᓒᒧى޾Ძਁ — տզᓌ۸୵ୗғ֢ԅݢ಑ਁܦ
ᒧԀጱڜᤒ୵ୗҁࣁ๜ԡጱፘىᒍᜓጱ१᮱ጱݱᐿԾኞୗਧԎ/ݙဩᥢڞ᯾҂ᕳ̶ڊᬯԶᥢڞ຅
౮ԧىԭ tokenᥢڞጱᥢڞৼᵞ҅ଚӬਙժᤩ؃ਧԅრᎱᖫᦲ෸ጱ᦯ဩړຉᴤྦྷጱᕮຎᤩེٚ
ᬌفᕳᥴຉ҅࢏ᆐݸኧӞӻDFAḝۖ҅੒ྌਁᒧԀᤒ᯾ጱಅํ๵ፓ(string table entries)ᬰᤈຉ
ຉ҂̶ړဩݙ඙֢ҁ๶ᬰᤈ(disjunction)ݐ

๜ԡᬮᕅਧ҅୮෈ဩᤒӾڊሿই monospace  ᬯ໏ጱਁᒧԀ෸҅ਙդᤒ੒ᬯԶԾኞୗӾጱܔӞ
token ౮ާጱᵌୗ୚አ̶ັᴅ tokens զ឴ݐๅग़מ௳̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E7%AC%A6%E4%B8%B2%E8%A1%A8%E4%BA%A7%E7%94%9F%E5%BC%8F
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23borrow-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/keywords.html
https://rustwiki.org/zh-CN/reference/tokens.html
https://rustwiki.org/zh-CN/reference/tokens.html
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᦯ဩᕮ຅

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%8D%E6%B3%95%E7%BB%93%E6%9E%84
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ᬌف໒ୗ

notation.md
commit: a2405b970b7c8222a483b82213adcb17d646c75d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-5

Rust ᬌفᤩᥴ᯽ԅአ UTF-8 ᖫᎱጱ Unicode ਁᒧଧ̶ڜ

https://rustwiki.org/zh-CN/reference/print.html%23%E8%BE%93%E5%85%A5%E6%A0%BC%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/input-format.md
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Ძਁى

keywords.md
commit: 6eb3e87af2c7743d6c7c783154cc380c4b0ea270 ๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ
2021-04-23

Rust ਖ਼ىᲫਁړԅӣᔄғ

Ӹ໒ىᲫਁ
Ძਁىኸכ
୧ىᲫਁ

Ӹ໒ىᲫਁ

ᬯᔄىᲫਁݝᚆࣁྋᏟጱӤӥ෈Ӿֵአ̶ਙժӧᚆአ֢զӥݷᑍғ

ᑕଧᶱ(item)
හ݇හڍ޾ᰁݒ
ਁྦྷ(field)֛ݒ޾
ᔄࣳ݇හ
ኞਂ๗݇හ౲ᘏ஗ሾຽᓋ
ਡ౲ં௔
ਡ֖ܛᒧ
crate

᦯ဩړຉ:

KW_AS : as
KW_BREAK : break
KW_CONST : const
KW_CONTINUE : continue
KW_CRATE : crate
KW_ELSE : else
KW_ENUM : enum
KW_EXTERN : extern

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%B3%E9%94%AE%E5%AD%97
https://github.com/rust-lang/reference/blob/master/src/keywords.md
https://rustwiki.org/zh-CN/reference/keywords.html%23strict-keywords
https://rustwiki.org/zh-CN/reference/keywords.html%23reserved-keywords
https://rustwiki.org/zh-CN/reference/keywords.html%23weak-keywords
https://rustwiki.org/zh-CN/reference/print.html%23%E4%B8%A5%E6%A0%BC%E5%85%B3%E9%94%AE%E5%AD%97
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/variables.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/types/parameters.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23loop-labels
https://rustwiki.org/zh-CN/reference/macros.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/crates-and-source-files.html
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KW_FALSE : false
KW_FN : fn
KW_FOR : for
KW_IF : if
KW_IMPL : impl
KW_IN : in
KW_LET : let
KW_LOOP : loop
KW_MATCH : match
KW_MOD : mod
KW_MOVE : move
KW_MUT : mut
KW_PUB : pub
KW_REF : ref
KW_RETURN : return
KW_SELFVALUE : self
KW_SELFTYPE : Self
KW_STATIC : static
KW_STRUCT : struct
KW_SUPER : super
KW_TRAIT : trait
KW_TRUE : true
KW_TYPE : type
KW_UNSAFE : unsafe
KW_USE : use
KW_WHERE : where
KW_WHILE : while

զӥىᲫਁ՗ 2018 ᇇ୏তސአ̶

᦯ဩړຉ 2018+

KW_ASYNC : async
KW_AWAIT : await
KW_DYN : dyn
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Ძਁىኸכ

ᬯᔄىᲫਁፓڹᬮဌํᤩֵአ҅֕ฎਙժᤩכኸզ॓ਖ਼๶ֵአ̶ਙժٍํӨӸ໒ىᲫਁፘݶጱ
ᴴ̶ګᬯ໏؉ጱܻࢩฎ᭗ᬦᐬྊ୮ڹᑕଧֵአᬯԶىᲫਁ҅՗ᘒֵ୮ڹᑕଧᚆّ਻ Rust ጱ๚๶
ᇇ๜̶

᦯ဩړຉ

KW_ABSTRACT : abstract
KW_BECOME : become
KW_BOX : box
KW_DO : do
KW_FINAL : final
KW_MACRO : macro
KW_OVERRIDE : override
KW_PRIV : priv
KW_TYPEOF : typeof
KW_UNSIZED : unsized
KW_VIRTUAL : virtual
KW_YIELD : yield

զӥىᲫਁ՗ 2018 ᇇ୏ত౮ԅכኸىᲫਁ̶

᦯ဩړຉ 2018+

KW_TRY : try

୧ىᲫਁ

ᬯᔄىᲫਁࣁํݝᇙਧጱӤӥ෈Ӿ಍ํᇙྛጱ఺Ԏ̶ֺই҅ݢզ्กݷԅ union  ጱݒᰁ౲ො
ဩ̶

macro_rules  አԭڠୌᛔਧԎਡ̶

union  አԭ्กᘶ֛ݳ( union )҅ਙࣁํݝᘶ्֛ݳกӾֵአ෸಍ฎىᲫਁ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E4%BF%9D%E7%95%99%E5%85%B3%E9%94%AE%E5%AD%97
https://rustwiki.org/zh-CN/reference/print.html%23%E5%BC%B1%E5%85%B3%E9%94%AE%E5%AD%97
https://rustwiki.org/zh-CN/reference/macros.html
https://rustwiki.org/zh-CN/reference/items/unions.html
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'static  አԭᶉாኞਂ๗҅ӧᚆአ֢᭗አာࣳኞਂ๗݇හ޾஗ሾຽᓋ

ᇇ๜Ӿ҅୮ dyn 2015 ࣁ  አࣁᶋ ::  ୏१ጱ᪠ஆᴴਧጱᔄࣳڹ෸҅ਙฎىᲫਁ̶

՗ 2018 ᇇ୏ত҅ dyn  ᤩ൉܋ԅӞӻӸ໒ىᲫਁ̶

᦯ဩړຉ

KW_UNION : union
KW_STATICLIFETIME : 'static

᦯ဩړຉ 2015

KW_DYN : dyn

// error[E0262]: invalid lifetime parameter name: `'static`
fn invalid_lifetime_parameter<'static>(s: &'static str) -> &'static str { 
s }

https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23loop-labels
https://rustwiki.org/zh-CN/reference/types/trait-object.html
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ຽᦩᒧ

identifiers.md
commit: 28d628166940ffa982a1da552e0acfcc88ff8889 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-04-23

᦯ဩړຉ:

IDENTIFIER_OR_KEYWORD :

      XID_start XID_continue*

   | _  XID_continue+

RAW_IDENTIFIER : r#  IDENTIFIER_OR_KEYWORD ഭᴻ crate , self , super , Self

NON_KEYWORD_IDENTIFIER : IDENTIFIER_OR_KEYWORD *ഭᴻӸ໒ىᲫਁכ޾ኸىᲫਁ *

IDENTIFIER :
NON_KEYWORD_IDENTIFIER | RAW_IDENTIFIER

ຽᦩᒧฎইӥ୵ୗጱձ֜ᶋᑮ Unicode ਁᒧԀғ

ᥝԍฎ:

Ḓਁᒧ೜ํ XID_start  ਁᒧં௔̶
ٌ֟ਁᒧ೜ํ XID_continue  ਁᒧં௔̶

ᥝԍฎғ

Ḓਁᒧฎ _̶
ෆӻਁᒧԀኧग़ӻਁᒧᕟ౮̶ܔӻ _  ӧฎํපຽᦩᒧ̶
ٌ֟ਁᒧ೜ํ XID_continue  ਁᒧં௔̶

ဳ఺ғ XID_start XID_continue ޾   ֢ԅਁᒧં௔႗ፍԧአԭ຅౮ଉᥠጱ C ޾ Java᧍᥺
෧ຽᦩᒧጱਁᒧ᝜̶ࢱ

ᴻԧํ୵ୗڹᖗ r#  ᖗڹक़ܻ҅ኞຽᦩᒧ(raw identifier)Өฦ᭗ຽᦩᒧᔄ̶֒ҁဳ఺୵ୗ᷶ץ 

https://rustwiki.org/zh-CN/reference/print.html%23%E6%A0%87%E8%AF%86%E7%AC%A6
https://github.com/rust-lang/reference/blob/master/src/identifiers.md
https://rustwiki.org/zh-CN/reference/keywords.html%23strict-keywords
https://rustwiki.org/zh-CN/reference/keywords.html%23reserved-keywords
https://unicode.org/cldr/utility/list-unicodeset.jsp?a=%5B:XID_Start:%5D&abb=on&g=&i=
https://unicode.org/cldr/utility/list-unicodeset.jsp?a=%5B:XID_Continue:%5D&abb=on&g=&i=
https://unicode.org/cldr/utility/list-unicodeset.jsp?a=%5B:XID_Continue:%5D&abb=on&g=&i=
https://unicode.org/cldr/utility/list-unicodeset.jsp?a=%5B:XID_Start:%5D&abb=on&g=&i=
https://unicode.org/cldr/utility/list-unicodeset.jsp?a=%5B:XID_Continue:%5D&abb=on&g=&i=
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r#  ӧ۱ೡࣁਫᴬຽᦩᒧӾ̶҂Өฦ᭗ຽᦩᒧӧܻ҅ݶኞຽᦩᒧݢզฎᴻӤᶎڊڜጱ 
RAW_IDENTIFIER  ԏक़ጱձ֜Ӹ໒ىᲫਁ౲כኸىᲫਁ̶
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ဳ᯽

comments.md
commit: 993393d362cae51584d580f86c4f38d43ae76efc 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-10-17

᦯ဩړຉ

LINE_COMMENT :(ᦲᘏဳғᤈဳ᯽)
      /*  (~[ *  ! ] | **  | BlockCommentOrDoc)    | //

BLOCK_COMMENT :(ᦲᘏဳғࣘဳ᯽)

      /*  (~[ *  ! ] | **  | BlockCommentOrDoc) (BlockCommentOrDoc | ~ */ )* */
   | /**/
   | /***/

INNER_LINE_DOC :(ᦲᘏဳғٖ᮱ᤈ෈໩ࣳဳ᯽)

   //!  ~[ \n  IsolatedCR]*

INNER_BLOCK_DOC :(ᦲᘏဳғٖ᮱ࣘ෈໩ࣳဳ᯽)

   /*!  ( BlockCommentOrDoc | ~[ */  IsolatedCR] )* */

OUTER_LINE_DOC :(ᦲᘏဳғक़᮱ᤈ෈໩ࣳဳ᯽)

   ///  (~ /  ~[ \n  IsolatedCR]*)?

OUTER_BLOCK_DOC :(ᦲᘏဳғक़᮱ࣘ෈໩ࣳဳ᯽)

   /**  (~ *  | BlockCommentOrDoc ) (BlockCommentOrDoc | ~[ */  IsolatedCR])* */

BlockCommentOrDoc :(ᦲᘏဳғࣘဳ᯽౲෈໩ࣳဳ᯽)
      BLOCK_COMMENT
   | OUTER_BLOCK_DOC
   | INNER_BLOCK_DOC

IsolatedCR :
ᶎဌํ᪙ \nݸ     ጱ \r

https://rustwiki.org/zh-CN/reference/print.html%23%E6%B3%A8%E9%87%8A
https://github.com/rust-lang/reference/blob/master/src/comments.md
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ᶋ෈໩ࣳဳ᯽

Rust դᎱӾጱဳ᯽Ӟᛱ᭽஗ C++ ᷚ໒ጱᤈҁ //҂ࣘ޾ҁ /* ... */҂ဳ᯽୵ୗ҅Ԟඪ೮્ॺ
ጱࣘဳ᯽̶

ᶋ෈໩ࣳဳ᯽(Non-doc comments)ᤩᥴ᯽ԅ຤ᐿ୵ୗጱᑮጮᒧ̶

෈໩ࣳဳ᯽

զӣӻෑᕚҁ ///҂୏তጱᤈ෈໩ࣳဳ᯽҅զ݊ࣘ෈໩ࣳဳ᯽ҁ /** ... */҂࣐҅ԅٖ᮱෈
໩ࣳဳ᯽̶ਙժᤩ୮؉ [ docં௔][ doc  attributes]ጱᇙྛݙဩᥴຉ̶Ԟ੪ฎ᧔҅ਙժᒵݶԭ಩
ဳ᯽ٖ਻ٟف #[doc="..."]  ᯾̶ֺইғ /// Foo  ᒵݶԭ #[doc="Foo"]҅ /** Bar */  ᒵ
̶ԭ #[doc="Bar"]ݶ

զ //!  ୏তጱᤈ෈໩ࣳဳ᯽҅զ݊ /*! ... */  ୵ୗጱࣘ෈໩ࣳဳ᯽ંԭဳ᯽֛ಅࣁ੒᨝ጱ
෈໩ࣳဳ᯽҅ᘒᶋဳ᯽֛ԏݸጱᑕଧᶱጱ̶Ԟ੪ฎ᧔҅ਙժᒵݶԭ಩ဳ᯽ٖ਻ٟف #!
[doc="..."]  ᯾̶ //!  ဳ᯽᭗ଉአԭຽဳཛྷ֖ࣘԭጱ෈կ̶

਋ᒈጱ CRsҁ \r҂҅ইຎٌݸဌํᔲ᪙ํ LFҁ \n҂҅ڞӧᚆڊሿࣁ෈໩ࣳဳ᯽Ӿ̶

ᐏֺ

//! ଫአԭྌ crate ጱᵌୗݷ܇ཛྷࣘጱ෈໩ࣳဳ᯽

pub mod outer_module {

    //!  - ٖ᮱ᤈ෈໩ࣳဳ᯽
    //!! - Ֆฎٖ᮱ᤈ෈໩ࣳဳ᯽ (֕ฎᬯ໏୏१տๅٍ୩᧣௔)

    /*!  - ٖ᮱ࣘ෈໩ࣳဳ᯽ */
    /*!! - Ֆฎٖ᮱ࣘ෈໩ࣳဳ᯽ (֕ฎᬯ໏୏१տๅٍ୩᧣௔) */

    //   - ฦ᭗ဳ᯽
    ///  - क़᮱ᤈ෈໩ࣳဳ᯽ (զ 3 ӻ `///` ୏ত)
    //// - ฦ᭗ဳ᯽

    /*   - ฦ᭗ဳ᯽ */

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%9E%E6%96%87%E6%A1%A3%E5%9E%8B%E6%B3%A8%E9%87%8A
https://rustwiki.org/zh-CN/reference/print.html%23%E6%96%87%E6%A1%A3%E5%9E%8B%E6%B3%A8%E9%87%8A
https://rustwiki.org/zh-CN/reference/print.html%23%E7%A4%BA%E4%BE%8B
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    /**  - क़᮱ࣘ෈໩ࣳဳ᯽ (exactly) 2 asterisks */
    /*** - ฦ᭗ဳ᯽ */

    pub mod inner_module {}

    pub mod nested_comments {
/* /* /* զ /* ્ॺဳ᯽ݢRust ᯾ /* ౯ժ ࣁ */        

        // ಅํᬯӣᐿᔄࣳጱࣘဳ᯽᮷ݢզ۱ތ౲્ॺࣁձٌ֜՜ᔄࣳጱ
        // ဳ᯽Ӿғ

        /*   /* */  /** */  /*! */  */
        /*!  /* */  /** */  /*! */  */
        /**  /* */  /** */  /*! */  */
        pub mod dummy_item {}
    }

    pub mod degenerate_cases {
        // ᑮٖ᮱ᤈ෈໩ࣳဳ᯽
        //!

        // ᑮٖ᮱ࣘ෈໩ࣳဳ᯽
        /*!*/

        // ᑮᤈဳ᯽
        //

        // ᑮक़᮱ᤈ෈໩ࣳဳ᯽
        ///

        // ᑮࣘဳ᯽
        /**/

        pub mod dummy_item {}

        // ᑮጱӷӻจݩጱࣘဳ᯽ӧฎӞӻ෈໩ࣘ҅ਙฎӞӻࣘဳ᯽̶
        /***/

    }

    /* ӥᶎᬯӻฎӧ꧋ᦜጱ҅ࢩԅक़᮱෈໩ࣳဳ᯽ᵱᥝӞӻ
       ളතᧆ෈໩ጱᑕଧᶱ */

    /// ౯ጱᑕଧᶱޫ?
}
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ᑮጮᒧ

whitespace.md
commit: dd1b9c331eb14ea7047ed6f2b12aaadab51b41d6 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-5

ᑮጮᒧฎᶋᑮਁᒧԀ҅ਙ᯾ᶎํٍތ۱ݝ Pattern_White_Space  ં௔ጱ Unicode ਁᒧ҅ܨ:

U+0009  (࿜ଘګᤒᒧ, '\t' )
U+000A  (ഘᤈᒧ, '\n' )
U+000B  (࣮ፗګᤒᒧ)
U+000C (ᶭᒧړ) 
U+000D '᫣ᒧ, '\rࢧ)  )
U+0020  (ᑮ໒ᒧ, ' ' )
U+0085  (ӥӞᤈຽᦕᒧ)
U+200E  (՗ૢݦکຽᦕᒧ)
U+200F  (՗کݦຽૢᦕᒧ)
U+2028  (ᤈړᵍᒧ)
U+2029 (ᵍᒧړྦྷ) 

RustฎӞᐿ“໒ୗᛔኧ(free-form)”ጱ᧍᥺҅ᬯ఺ޱ፳ಅํ୵ୗጱᑮጮᒧࣁ෈ဩӾՐአԭړᵍ
tokens ጱ֢አ҅ဌํ᧍Ԏ఺Ԏ̶

Rust ᑕଧӾ҅ইຎਖ਼Ӟӻᑮጮᒧزᔰ๊ഘԅձٌ֜՜ݳဩጱᑮጮᒧزᔰҁֺইܔӻᑮ໒ਁ
ᒧ҂҅ਙժՖํፘݶጱ఺Ԏ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E7%A9%BA%E7%99%BD%E7%AC%A6
https://github.com/rust-lang/reference/blob/master/src/whitespace.md
https://www.unicode.org/reports/tr31/
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token
token ฎ᯻አᶋ᭓୭ොୗጱྋڞ෈ဩ(regular languages)ਧԎጱच๜᧍ဩԾኞୗ(primitive
productions)̶Rust რᎱᬌݢفզᤩړᥴ౮զӥپᔄ tokenғ

Ძਁى
ຽᦩᒧ
ਁᶎᰁ
ኞਂ๗
ຽᅩᒧݩ
ᵍᒧړ

ᒍᜓ१᮱ጱ҂[ਁᒧԀᤒԾኞୗ(production)][stringىҁፘࣁtoken տፗള”ܔ๜෈໩Ӿ҅“ᓌࣁ
table production]ᤒܔӾᕳ҅ڊଚզ monospace  ਁ֛ดᐏ̶ҁᦲᘏဳғ๜ᦲ֢ጱܻ෈Ӿ҅ࣁ
෈ဩᤒԏक़ጱᤈ෈ӾԞտय़ᰁڊሿᬯᐿፗളֵአᓌܔtoken ๶๊դፘݷى᦯ጱ؉ဩ҅Ӟᛱྌ෸
ইຎᦲᘏᥧ஑ᬯᐿ token ᵱᥝᘉᦲ෸҅տֵአ᧘ইғᕮ຅֛( struct ) ᬯᐿ୵ୗ๶ᘉᦲ̶᧛ᘏᵱ
ᥝ఺ᦩک“struct”ฎ෈ဩ᯾ጱӞӻ token҅ᚆզٌਁᶎ୵ୗፗളڊሿࣁრᎱ᯾̶҂

ਁᶎᰁ

ਁᶎᰁฎӞӻኧܔӞ tokenҁᘒӧฎኧӞᬳԀ tokens҂ᕟ౮ጱᤒᬡୗ҅ਙᒈ̵ܨፗളᤒᐏਙಅ
դᤒጱ꧊҅ᘒӧฎ᭗ᬦݷᑍ౲ٌ՜ӞԶ࿢꧊/ᦇᓒᥢڞ๶୚አਙ̶ਁᶎᰁฎଉᰁᤒᬡୗጱӞᐿ୵
ୗ҅ಅզਙҁԆᥝ҂አࣁᖫᦲ෸࿢꧊̶

ᐏֺ

ਁᒧਁ޾ᒧԀ

Ԉֺ
## ጱݩ 
හᰁ

ਁᒧᵞ ᫨Ԏ

ਁᒧ 'H' 0
᮱ق
Unicode

୚ݩ & ASCII &
Unicode

ਁᒧԀ "hello" 0
᮱ق
Unicode

୚ݩ & ASCII &
Unicode

ܻኞਁᒧ r#"hello"# 0 ౲ๅग़ ᮱ق N/A

https://rustwiki.org/zh-CN/reference/keywords.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/tokens.html%23literals
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/tokens.html%23punctuation
https://rustwiki.org/zh-CN/reference/tokens.html%23delimiters
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E9%9D%A2%E9%87%8F
https://rustwiki.org/zh-CN/reference/const_eval.html%23constant-expressions
https://rustwiki.org/zh-CN/reference/print.html%23%E7%A4%BA%E4%BE%8B-1
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E7%AC%A6%E5%92%8C%E5%AD%97%E7%AC%A6%E4%B8%B2
https://rustwiki.org/zh-CN/reference/tokens.html%23character-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23quote-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23ascii-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23unicode-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23quote-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23ascii-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23unicode-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23raw-string-literals
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Ԁ * Unicode

ਁᜓ b'H' 0 ᮱ ASCIIق ୚ݩ & ਁᜓ

ਁᜓԀ b"hello" 0 ᮱ ASCIIق ୚ݩ & ਁᜓ

ܻኞਁᜓ
Ԁ

br#"hello"#
0 ౲ๅग़
*

᮱ ASCIIق N/A

* ਁᶎᰁӷ׆ጱ #  හᰁ஠ᶳፘ̶ݶ

ASCII ᫨Ԏ

ᑍݷ

\x41 7-bit ਁᒧᖫᎱҁ2֖හਁ๋҅य़꧊ԅ 0x7F҂

\n ഘᤈᒧ

\r ᫣ᒧࢧ

\t ᤒᒧګ

\\ ෑᕚݍ

\0 Null

ਁᜓ᫨Ԏ

ᑍݷ

\x7F 8-bit ਁᒧᖫᎱҁ2֖හਁ҂

\n ഘᤈᒧ

\r ᫣ᒧࢧ

\t ᤒᒧګ

\\ ෑᕚݍ

\0 Null

unicode ᫨Ԏ

ᑍݷ

\u{7FFF} 24-bit Unicode ਁᒧᖫᎱҁ๋ग़6ӻහਁ҂

https://rustwiki.org/zh-CN/reference/tokens.html%23raw-string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23byte-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23quote-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23byte-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23byte-string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23quote-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23byte-escapes
https://rustwiki.org/zh-CN/reference/tokens.html%23raw-byte-string-literals
https://rustwiki.org/zh-CN/reference/print.html%23ascii-%E8%BD%AC%E4%B9%89
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E8%8A%82%E8%BD%AC%E4%B9%89
https://rustwiki.org/zh-CN/reference/print.html%23unicode-%E8%BD%AC%E4%B9%89
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୚ݩ᫨Ԏ

Name

\' ݩ୚ܔ

\" ݩ୚݌

හਁ

හਁਁᶎᰁ ** ᐏֺ ೰හ ᖗݸ

ෆහګᬰ܈ 98_222 N/A ෆහݸᖗ

ෆහګᬰم܈ 0xff N/A ෆහݸᖗ

ෆහګᬰك 0o77 N/A ෆහݸᖗ

ԫᬰګෆහ 0b1111_0000 N/A ෆහݸᖗ

ၶᅩහ 123.0E+77 Optional ၶᅩහݸᖗ

*  ಅํහਁਁᶎᰁ꧋ᦜֵአ _  ֢ԅݢᥤړᵍᒧ҅ྲইғ 1_234.0E+18f64

ᖗݸ

̶ጱᶋܻኞຽᦩᒧ(non-raw identifier)ݸԏړᶎᰁԆ֛᮱ਁࣁᖗฎᔲ᪙ҁ෫ᑮጮᒧ҂ݸ

ձ֜ଃํݸᖗጱਁᶎᰁҁইਁᒧԀ̵ෆහᒵ҂᮷ݢզ֢ԅํපጱ token҅ଚӬݢզփ᭓ᕳਡᘒ
ӧտԾኞᲙ᧏̶ਡᛔ૩٬ਧই֜ᥴ᯽ᬯᐿ token҅զ݊ฎވᧆಸᲙ̶

֕ฎ๋҅ᕣᤩᥴຉԅ Rust դᎱጱਁᶎᰁtoken Ӥጱݸᖗฎݑᴴګጱ̶੒ԭᶋහਁਁᶎᰁ
token҅ձ֜ݸᖗ᮷๋ᕣਖ਼ᤩ୒አ҅ᘒහਁਁᶎᰁtoken ݝളݑӥᤒӾጱݸᖗ̶

ෆහ ၶᅩහ

u8 , i8 , u16 , i16 , u32 , i32 , u64 , i64 , u128 , i128 , usize , 
isize

f32 , f64

ਁᒧਁ޾ᒧԀਁᶎᰁ

macro_rules! blackhole { ($tt:tt) => () }

blackhole!("string"suffix); // OK

https://rustwiki.org/zh-CN/reference/print.html%23%E5%BC%95%E5%8F%B7%E8%BD%AC%E4%B9%89
https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E5%AD%97
https://rustwiki.org/zh-CN/reference/tokens.html%23%E6%95%B0%E5%AD%97%E5%AD%97%E9%9D%A2%E9%87%8F
https://rustwiki.org/zh-CN/reference/print.html%23%E5%90%8E%E7%BC%80
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E7%AC%A6%E5%92%8C%E5%AD%97%E7%AC%A6%E4%B8%B2%E5%AD%97%E9%9D%A2%E9%87%8F
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ਁᒧਁᶎᰁ

᦯ဩ

CHAR_LITERAL :
   '  ( ~[ '  \  \n \r \t] | QUOTE_ESCAPE | ASCII_ESCAPE | UNICODE_ESCAPE ) '

QUOTE_ESCAPE :
   \'  | \"

ASCII_ESCAPE :
      \x  OCT_DIGIT HEX_DIGIT
   | \n  | \r  | \t  | \\  | \0

UNICODE_ESCAPE :

   \u{  ( HEX_DIGIT _ * )1..6 }

ਁᒧਁᶎᰁฎ֖ԭӷӻ U+0027ҁܔ୚ݩ '҂ਁᒧٖጱܔӻ Unicode ਁᒧ̶୮ਙฎ U+0027
ᛔ᫝෸҅஠ᶳڹᗝ᫨Ԏਁᒧ U+005Cҁ \҂̶

ਁᒧԀਁᶎᰁ

᦯ဩ

STRING_LITERAL :
   "  (
      ~[ "  \  IsolatedCR]  (ᦲᘏဳғIsolatedCRғݸᶎဌํ᪙ \n  ጱ \r҅ḒེਧԎᥠဳ᯽)
      | QUOTE_ESCAPE
      | ASCII_ESCAPE
      | UNICODE_ESCAPE
      | STRING_CONTINUE

   )* "

STRING_CONTINUE :
   \ ᪙ \nݸ 

ਁᒧԀਁᶎᰁฎ֖ԭӷӻ U+0022  ҁ݌୚ݩ "҂ਁᒧٖጱձ఺ Unicode ਁᒧଧ̶ڜ୮ਙฎ 
U+0022  ᛔ᫝෸҅஠ᶳڹᗝ᫨Ԏਁᒧ U+005Cҁ \҂̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E7%AC%A6%E5%AD%97%E9%9D%A2%E9%87%8F
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E7%AC%A6%E4%B8%B2%E5%AD%97%E9%9D%A2%E9%87%8F
https://rustwiki.org/zh-CN/reference/comments.html
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ਁᒧԀਁᶎᰁ꧋ᦜഘᤈԡ̶ٟഘᤈݢզአഘᤈᒧҁ U+000A҂ᤒᐏ҅ԞݢզአӞ੒ࢧ᫣ᒧഘᤈᒧ
ҁ U+000D , U+000A҂ጱਁᜓଧڜᤒᐏ̶ᬯӷᐿਁᜓଧڜ᭗ଉ᮷տᤩ᫨ഘԅ U+000A҅֕ํֺ
क़ғ୮ഘᤈᒧڹᗝӞӻ๚᫨Ԏጱਁᒧ U+005Cҁ \҂෸҅տ੕ᛘਁᒧ U+005C̵ഘᤈᒧ޾ӥӞ
ᤈ୏१ጱಅํᑮጮᒧ᮷ᤩ஺ኼ̶ࢩྌӥᬿᐏֺӾ҅ a b ޾   ฎӞ໏ጱғ

ਁᒧ᫨Ԏ

ӧᓕฎਁᒧਁᶎᰁ҅ᬮฎᶋܻኞਁᒧԀਁᶎᰁ҅Rust ᮷ԅٌ൉׀ԧ᷐क़ጱ᫨Ԏۑᚆ̶᫨ԎզӞ
ӻ U+005Cҁ \҂୏ত҅ଚݸ᪙ইӥ୵ୗԏӞғ

7-bit Ꮁᅩ᫨Ԏզ U+0078ҁ x҂୏१҅ݸᶎᔲ᪙ӷӻم܈ᬰګහਁٌ๋҅य़꧊ԅ 0x7F̶
ਙᤒᐏ ASCII ਁᒧٌ҅Ꮁ꧊੪ᒵԭਁᶎ൉׀ጱم܈ᬰګ꧊̶ӧ꧋ᦜֵአๅय़ጱ꧊҅ࢩԅӧ
ᚆᏟਧٌฎ Unicode Ꮁᅩᬮฎਁᜓ꧊(byte values)̶
24-bit Ꮁᅩ᫨Ԏզ U+0075ҁ u҂୏१҅ݸ᪙ग़ᬡم܈֖مᬰګහਁ֖҅ԭᜰೡݩ 
U+007Bҁ {҂޾ U+007Dҁ }҂ԏᳵ̶ᬯᤒᐏҁᵱ᫨Ԏکጱ҂Unicode ਁᒧጱᎱᅩᒵԭ
ᜰೡݩ᯾ጱم܈ᬰګ꧊̶
ᑮጮᒧ᫨Ԏฎ U+006E  ( n )̵ U+0072  ( r ) ౲ᘏ U+0074  ( t ) ԏӞׁེ҅ڦړᤒᐏ
Unicode Ꮁᅩ U+000AҁLF҂҅ U+000DҁCR҂҅౲ᘏ U+0009ҁHT҂̶
null᫨Ԏ ฎਁᒧ U+0030ҁ 0҂҅ᤒᐏ Unicode Ꮁᅩ U+0000ҁNUL҂̶
ෑᕚ᫨Ԏ ฎਁᒧ U+005Cҁݍ \҂҅ݍෑᕚ஠ᶳ᭗ᬦ᫨Ԏ಍ᚆᤒᐏٌᛔ᫝̶

ܻኞਁᒧԀਁᶎᰁ

᦯ဩ

RAW_STRING_LITERAL :
   r  RAW_STRING_CONTENT

RAW_STRING_CONTENT :

      "  ( ~ IsolatedCR )* (ᶋᨸ৕ཛྷୗ) "
   | #  RAW_STRING_CONTENT #

let a = "foobar";
let b = "foo\
         bar";

assert_eq!(a,b);

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E7%AC%A6%E8%BD%AC%E4%B9%89
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8E%9F%E7%94%9F%E5%AD%97%E7%AC%A6%E4%B8%B2%E5%AD%97%E9%9D%A2%E9%87%8F
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ܻኞਁᒧԀਁᶎᰁӧ؉ձ֜᫨Ԏ̶ਙզਁᒧ U+0072ҁ r҂ݸ᪙ᵭӻ౲ग़ӻਁᒧ 
U+0023ҁ #҂҅զ݊Ӟӻਁᒧ U+0022ҁ݌୚ݩ "҂҅ᬯ໏ጱਁᒧᕟݳ୏তҔӾᳵܻኞਁᒧ
Ԁ෈๜Ԇ֛᮱ތ۱ݢړձ఺ጱ Unicode ਁᒧଧڜҔٚݸ᪙ݚӞӻ U+0022ҁ݌୚ݩ "҂ਁᒧᤒ
ᐏ෈๜Ԇ֛ᕮ๳Ҕ๋ݸٚݸ᪙Ө෈๜Ԇ֛ڹጱᮎྦྷਁᒧᕟݳӾጱݶᒵහᰁጱ U+0023ҁ #҂ਁ
ᒧ̶

ಅํ۱ܻࣁތኞਁᒧԀ෈๜Ԇ֛Ӿጱ Unicode ਁᒧ᮷դᤒ՜ժᛔ᫝ғਁᒧ U+0022ҁ݌୚ݩ 
"҂ҁᴻᶋݸ᪙ጱᕍ U+0023  ( # )ਁᒧԀӨ෈๜Ԇ֛୏তڹጱ੒ᑍፘᒵ҂౲ਁᒧ 
U+005Cҁ \҂ྌ෸᮷ဌํᇙྛތԎ̶

ਁᒧԀਁᶎᰁᐏֺ:

Ԁਁᶎᰁᜓਁ޾ᜓਁ

ਁᜓਁᶎᰁ

᦯ဩ

BYTE_LITERAL :
   b'  ( ASCII_FOR_CHAR | BYTE_ESCAPE ) '

ASCII_FOR_CHAR :
   ձ֜ ASCII ਁᒧ ҁ0x00 0 کx7F҂, ഭᴻ ' , \ , \n, \r ౲ᘏ \t

BYTE_ESCAPE :
      \x  HEX_DIGIT HEX_DIGIT
   | \n  | \r  | \t  | \\  | \0

ਁᜓਁᶎᰁฎܔӻ ASCII ਁᒧҁᎱ꧊ࣁ U+0000 U+007F ک  ᳵٖ҂౲Ӟӻ᫨Ԏਁᜓ֢ԅਁᜓ܄ 
ਁᶎᰁጱ፥ਫԆ֛᪙ࣁᤒᐏ୵ୗ఺Ԏጱਁᒧ U+0062ҁ b҂ਁ޾ᒧ U+0027ҁܔ୚ݩ '҂ᕟݳ

"foo"; r"foo";                     // foo
"\"foo\""; r#""foo""#;             // "foo"

"foo #\"# bar";
r##"foo #"# bar"##;                // foo #"# bar

"\x52"; "R"; r"R";                 // R
"\\x52"; r"\x52";                  // \x52

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E8%8A%82%E5%92%8C%E5%AD%97%E8%8A%82%E4%B8%B2%E5%AD%97%E9%9D%A2%E9%87%8F
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E8%8A%82%E5%AD%97%E9%9D%A2%E9%87%8F
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ԏ҅ݸᆐݸٚݸളਁᒧ U+0027̶ইຎਁᒧ U+0027  ๜᫝ᥝڊሿਁࣁᶎᰁӾ҅ਙ஠ᶳᕪኧڹᗝ
ਁᒧ U+005Cҁ \҂᫨Ԏ̶ਁᜓਁᶎᰁᒵհԭӞӻ u8  8-bit ෫ᒧݩෆࣳහਁਁᶎᰁ̶

ਁᜓԀਁᶎᰁ

᦯ဩ

BYTE_STRING_LITERAL :

   b"  ( ASCII_FOR_STRING | BYTE_ESCAPE | STRING_CONTINUE )* "

ASCII_FOR_STRING :
   ձ֜ ASCII ਁᒧ(Ꮁ꧊֖ԭ 0x00 0 کx7F ԏᳵ), ഭᴻ " , \ IsolatedCR ޾ 

ᶋܻኞਁᜓԀਁᶎᰁฎ ASCII ਁᒧ޾᫨Ԏਁᒧᕟ౮ጱਁᒧଧ҅ڜ୵ୗฎզਁᒧ U+0062ҁ b҂
୏१҅զਁᒧ U+0022ݳ҂ᕟ" ݩ୚݌ᒧ U+0022ҁਁ޾  ᕮੲ̶ইຎਁᶎᰁӾ۱ਁތᒧ 
U+0022҅ڞ஠ᶳኧڹᗝጱ U+005Cҁ \҂᫨Ԏ̶ྌक़҅ਁᜓԀਁᶎᰁԞݢզฎܻኞਁᜓԀਁᶎ
ᰁҁӥᶎํٌਧԎ҂̶ᳩଶԅ n  ጱਁᜓԀਁᶎᰁᔄࣳԅ &'static [u8; n]̶

ӞԶ᷐क़ጱ᫨Ԏݢզᜓਁࣁ౲ᶋܻኞਁᜓԀਁᶎᰁӾֵአ҅᫨Ԏզ U+005Cҁ \҂୏ত҅ଚݸ
᪙ইӥ୵ୗԏӞғ

ਁᜓ᫨Ԏզ U+0078  ( x )୏ত҅ݸ᪙௴অӷ֖م܈ᬰګහਁ๶ᤒᐏم܈ᬰګ꧊դᤒጱਁ
ᜓ̶
ᑮጮᒧ᫨Ԏฎਁᒧ U+006Eҁ n҂̵ U+0072ҁ r҂҅౲ U+0074ҁ t҂ԏӞ҅ڦړᤒᐏ
ਁᜓ꧊ 0x0AҁASCII LF҂̵ 0x0DҁASCII CR҂҅౲ 0x09ҁASCII HT҂̶
null᫨Ԏฎਁᒧ U+0030ҁ 0҂҅ᤒᐏਁᜓ꧊ 0x00  ҁASCII NUL҂̶
ෑᕚ᫨Ԏฎਁᒧ U+005Cҁݍ \҂҅஠ᶳᤩ᫨Ԏզᤒᐏٌ ASCII ᖫᎱ 0x5C̶

ܻኞਁᜓԀਁᶎᰁ

᦯ဩ

RAW_BYTE_STRING_LITERAL :
   br  RAW_BYTE_STRING_CONTENT

RAW_BYTE_STRING_CONTENT :

      "  ASCII* (ᶋᨸ৕ཛྷୗ) "
   | #  RAW_BYTE_STRING_CONTENT #

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E8%8A%82%E4%B8%B2%E5%AD%97%E9%9D%A2%E9%87%8F
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8E%9F%E7%94%9F%E5%AD%97%E8%8A%82%E4%B8%B2%E5%AD%97%E9%9D%A2%E9%87%8F
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ASCII :
   ձ֜ ASCII ਁᒧҁ0x00 0 کx7F҂

ܻኞਁᜓԀਁᶎᰁӧ؉ձ֜᫨Ԏ̶ਙժզਁᒧ U+0062ҁ b҂ݸ᪙ U+0072ҁ r҂҅ٚݸ᪙ᵭ
ӻ౲ग़ӻਁᒧ U+0023ҁ #҂݊ਁᒧ U+0022ҁ݌୚ݩ "҂҅ᬯ໏ጱਁᒧᕟݳ୏তҔԏݸฎܻ
ኞਁᜓԀ෈๜Ԇ֛҅ᬯ᮱ތ۱ݢړձ఺ጱ ASCII ਁᒧଧڜҔݸ᪙ݚӞӻ U+0022ҁ݌୚ݩ "҂
ਁᒧᤒᐏ෈๜Ԇ֛ᕮ๳Ҕ๋ݸٚݸ᪙Ө෈๜Ԇ֛ڹጱᮎྦྷਁᒧᕟݳӾጱݶᒵහᰁጱ 
U+0023ҁ #҂ਁᒧ̶ܻኞਁᜓԀਁᶎᰁӧᚆ۱ތձ֜ᶋ ASCII ਁᜓ̶

ܻኞਁᜓԀ෈๜Ԇ֛Ӿጱಅํਁᒧ᮷դᤒਙժᛔ᫝ጱ ASCII ᖫᎱ҅ਁᒧ U+0022ҁ݌୚ݩ "҂
ҁᴻᶋݸ᪙ጱᕍ U+0023ҁ #҂ਁᒧԀӨ෈๜Ԇ֛୏তڹጱ੒ᑍፘᒵ҂౲ਁᒧ U+005Cҁ \҂
ྌ෸᮷ဌํᇙྛތԎ̶

ਁᜓԀਁᶎᰁᐏֺғ

හਁਁᶎᰁ

හਁਁᶎᰁݢզฎෆࣳਁᶎᰁ҅Ԟݢզฎၶᅩࣳਁᶎᰁ҅ᦩڦᬯӷᐿਁᶎᰁጱ෈ဩฎႰࣁݳӞ
᩸ጱ̶

ෆࣳਁᶎᰁ

᦯ဩ

INTEGER_LITERAL :

   ( DEC_LITERAL | BIN_LITERAL | OCT_LITERAL | HEX_LITERAL ) INTEGER_SUFFIX?

DEC_LITERAL :

   DEC_DIGIT (DEC_DIGIT| _ )*

b"foo"; br"foo";                     // foo
b"\"foo\""; br#""foo""#;             // "foo"

b"foo #\"# bar";
br##"foo #"# bar"##;                 // foo #"# bar

b"\x52"; b"R"; br"R";                // R
b"\\x52"; br"\x52";                  // \x52

https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E5%AD%97%E5%AD%97%E9%9D%A2%E9%87%8F
https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B4%E5%9E%8B%E5%AD%97%E9%9D%A2%E9%87%8F
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BIN_LITERAL :

   0b  (BIN_DIGIT| _ )* BIN_DIGIT (BIN_DIGIT| _ )*

OCT_LITERAL :

   0o  (OCT_DIGIT| _ )* OCT_DIGIT (OCT_DIGIT| _ )*

HEX_LITERAL :

   0x  (HEX_DIGIT| _ )* HEX_DIGIT (HEX_DIGIT| _ )*

BIN_DIGIT : [ 0 - 1 ]

OCT_DIGIT : [ 0 - 7 ]

DEC_DIGIT : [ 0 - 9 ]

HEX_DIGIT : [ 0 - 9  a - f  A - F ]

INTEGER_SUFFIX :
      u8  | u16  | u32  | u64  | u128  | usize
   | i8  | i16  | i32  | i64  | i128  | isize

ෆࣳਁᶎᰁٍ॓ӥᬿ 4 ᐿ୵ୗԏӞғ

)ᕚښӥ*޾හਁګᬰ܈᪙ݸහਁ୏१҅ګᬰ܈ᶎᰁզਁګᬰ܈ _ )*ጱձ఺ᕟ̶ݳ
U+0030 ڜᶎᰁզਁᒧଧਁګᬰم܈  U+0078ҁ 0x҂୏१҅ݸ᪙م܈ᬰګහਁ޾ӥښᕚ
ጱձ఺ᕟݳҁᛗ੝Ӟӻහਁ҂̶
U+0030 ڜᶎᰁզਁᒧଧਁګᬰك  U+006Fҁ 0o҂୏१҅ݸ᪙كᬰګහਁ޾ӥښᕚጱձ
఺ᕟݳҁᛗ੝Ӟӻහਁ҂̶
ԫᬰਁګᶎᰁզਁᒧଧڜ U+0030  U+0062ҁ 0b҂୏१҅ݸ᪙ԫᬰګහਁ޾ӥښᕚጱձ
఺ᕟݳҁᛗ੝Ӟӻහਁ҂̶

ӨٌਙਁᶎᰁӞ໏҅ෆࣳਁᶎᰁݸᶎݢᔲ᪙Ӟӻෆࣳݸᖗ҅ᧆݸᖗ୩ګᦡਧԧਁᶎᰁጱහഝᔄ
̶ࣳෆࣳݸᖗᶳԅইӥෆࣳᔄࣳԏ
Ӟғ u8̵ i8̵ u16̵ i16̵ u32̵ i32̵ u64̵ i64̵ u128̵ i128̵ usize  ౲ 
isize̶

෫ݸᖗෆࣳਁᶎᰁጱᔄࣳ᭗ᬦᔄࣳവෙᏟਧғ

ইຎෆࣳᔄࣳݢզ᭗ᬦᑕଧӤӥ෈ࠔӞᏟਧ҅ڞ෫ݸᖗෆࣳਁᶎᰁጱᔄࣳܨԅᧆᔄ̶ࣳ
ইຎᑕଧӤӥ෈੒ᔄࣳᕅ๳ӧ᪃҅ڞἕᦊԅ 32-bit ํᒧݩෆࣳ҅ܨ i32̶
ইຎᑕଧӤӥ෈੒ᔄࣳᕅ๳ᬦଶ҅ڞಸᶉாᔄࣳᲙ᧏̶
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ᐿ୵ୗጱෆࣳਁᶎᰁᐏֺғݱ

෫පෆࣳਁᶎᰁᐏֺ:

᧗ဳ఺҅Rust ݙဩਖ਼ -1i8  ᥤԅӞݍݐزᬩᓒᒧ੒ෆࣳਁᶎᰁ 1i8  ጱଫአ҅ᘒӧฎਖ਼ਙᥤԅ
ӻෆࣳਁᶎᰁ̶ܔ

123;                               // ᔄࣳ i32
123i32;                            // ᔄࣳ i32
123u32;                            // ᔄࣳ u32
123_u32;                           // ᔄࣳ u32
let a: u64 = 123;                  // ᔄࣳ u64

0xff;                              // ᔄࣳ i32
0xff_u8;                           // ᔄࣳ u8

0o70;                              // ᔄࣳ i32
0o70_i16;                          // ᔄࣳ i16

0b1111_1111_1001_0000;             // ᔄࣳ i32
0b1111_1111_1001_0000i64;          // ᔄࣳ i64
0b________1;                       // ᔄࣳ i32

0usize;                            // ᔄࣳ usize

// ෫පݸᖗ

0invalidSuffix;

// හਁᬰګᲙ᧏

123AFB43;
0b0102;
0o0581;

// ᔄࣳფڊ

128_i8;
256_u8;

// ԫᬰم܈̵ګᬰك̵ګᬰګጱᬰڹګᖗݸᛗ੝ᵱᥝӞӻහਁ

0b_;
0b____;

https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23negation-operators
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ᕟᔱ୚ز

᦯ဩ

TUPLE_INDEX: 
   INTEGER_LITERAL

ጱਁྦྷ̶֛ݒᕟز޾ᕟᕮ຅֛زᕟ̵زᕟᔱ୚አԭ୚አز

ᕟᔱ୚զ 0زᕟᔱ୚ፗളӨਁᶎᰁtoken ᬰᤈྲ᫾̶ز  ୏ত҅ྯӻݸᖅᔱ୚ጱ꧊զ܈ᬰګጱ 
1  ᭓ी̶ࢩྌ҅زᕟᔱ୚ݝᚆ܃ᯈ܈ᬰګ꧊҅ଚӬᧆ꧊ӧᚆአ 0 ᖗਁᒧ̶ڹ؉ 

ဳ఺: زᕟᔱ୚ݢᚆ۱ތӞӻ INTEGER_SUFFIX  ҅֕ฎᬯӧฎํපጱ҅ݢᚆտࣁਖ਼๶ጱᇇ
๜Ӿᤩڢᴻ̶ๅग़מ௳᧗݇ᥠhttps://github.com/rust-lang/rust/issues/60210̶

ၶᅩࣳਁᶎᰁ

᦯ဩ

FLOAT_LITERAL :
      DEC_LITERAL .  ҁᔲ᪙፳ጱӧᚆฎ . , _  ౲ᘏຽᦩᒧ҂
   | DEC_LITERAL FLOAT_EXPONENT

   | DEC_LITERAL .  DEC_LITERAL FLOAT_EXPONENT?

   | DEC_LITERAL ( .  DEC_LITERAL)? FLOAT_EXPONENT? FLOAT_SUFFIX

FLOAT_EXPONENT :

   ( e | E ) ( + | - )? (DEC_DIGIT| _ )* DEC_DIGIT (DEC_DIGIT| _ )*

FLOAT_SUFFIX :
   f32  | f64

let example = ("dog", "cat", "horse");
let dog = example.0;
let cat = example.1;
// ӥᶎጱᐏֺᶋဩ.
let cat = example.01;  // Კ᧏ғဌํ `01` ਁྦྷ
let horse = example.0b10;  // Კ᧏ғဌํ `0b10` ਁྦྷ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E7%B4%A2%E5%BC%95
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://github.com/rust-lang/rust/issues/60210
https://rustwiki.org/zh-CN/reference/print.html%23%E6%B5%AE%E7%82%B9%E5%9E%8B%E5%AD%97%E9%9D%A2%E9%87%8F
https://rustwiki.org/zh-CN/reference/identifiers.html
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ၶᅩࣳਁᶎᰁํইӥӷᐿ୵ୗғ

ᅩਁᒧ U+002Eݙ᪙ݸᶎᰁਁګᬰ܈  ( . զٚݢහਁ҅ᬮګᬰ܈Ӟӻݚ᪙፳ࣈᭌݢᶎݸ̶(
ളӞӻݢᭌጱ೰හ̶
᪙Ӟӻ೰හ̶ݸᶎᰁਁګᬰ܈

ইݶෆࣳਁᶎᰁ҅ၶᅩࣳਁᶎᰁԞݸݢ᪙Ӟӻݸᖗ҅֕ݸࣁᖗԏ҅ڹၶᅩࣳਁᶎᰁ᮱ړӧզ 
U+002Eҁ .҂ᕮੲ̶ݸᖗ୩ګᦡਧԧਁᶎᰁᔄ̶ࣳํӷᐿํපጱၶᅩࣳݸᖗғ f32  ޾ 
f64ҁ32-bit 64 ޾-bit ၶᅩᔄࣳ҂҅ਙժดୗࣈ೰ਧԧਁᶎᰁጱᔄ̶ࣳ

If the program context under-constrains the type, it defaults to f64 .

If the program context over-constrains the type, it is considered a static type error.
෫ݸᖗၶᅩࣳਁᶎᰁጱᔄࣳ᭗ᬦᔄࣳവෙᏟਧғ

ইຎၶᅩࣳᔄࣳݢզ᭗ᬦᑕଧӤӥ෈ࠔӞᏟਧ҅ڞ෫ݸᖗၶᅩࣳਁᶎᰁጱᔄࣳܨԅᧆᔄ
̶ࣳ

ইຎᑕଧӤӥ෈੒ᔄࣳᕅ๳ӧ᪃҅ڞἕᦊԅ f64̶

ইຎᑕଧӤӥ෈੒ᔄࣳᬦଶᕅ๳҅ڞಸᶉாᔄࣳᲙ᧏̶

ᐿ୵ୗጱၶᅩࣳਁᶎᰁᐏֺғݱ

ဩ҅ݙᖗݸᅩᕮੲጱၶᅩࣳਁᶎᰁֵአݙԅӧᚆ੒Ӟӻզࢩ҅ݶӞӻֺৼᑖดӧݸ๋ 2.f64  տ
੤ᦶ2 ࣁ  Ӥ᧣አݷԅ f64  ጱොဩ̶

ၶᅩහጱᤒ୵(representation)᧍Ԏ޾“ࣁଘݣፘىጱᔄࣳ”Ӿํൈᬿ̶

૲ਫ਼ࣳਁᶎᰁ

᦯ဩ

123.0f64;        // ᔄࣳ f64
0.1f64;          // ᔄࣳ f64
0.1f32;          // ᔄࣳ f32
12E+99_f64;      // ᔄࣳ f64
5f32;            // ᔄࣳ f32
let x: f64 = 2.; // ᔄࣳ f64

https://rustwiki.org/zh-CN/reference/types/numeric.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%83%E5%B0%94%E5%9E%8B%E5%AD%97%E9%9D%A2%E9%87%8F
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BOOLEAN_LITERAL :
      true
   | false

૲ਫ਼ᔄࣳํӷӻ꧊ٟ҅ԅғ true false̶ ޾ 

ኞਂ๗޾஗ሾຽᓋ

᦯ဩ

LIFETIME_TOKEN :
      '  IDENTIFIER_OR_KEYWORD
   | '_

LIFETIME_OR_LABEL :
      '  NON_KEYWORD_IDENTIFIER

ኞਂ๗݇හ޾஗ሾຽᓋֵአ LIFETIME_OR_LABEL ᔄࣳጱ token̶ҁੱᓕ LIFETIME_OR_LABEL
ฎ LIFETIME_TOKEN ጱৼᵞ҅֕҂ձ֜ᒧݳ LIFETIME_TOKEN ᕅਧጱ token Ԟ᮷ᚆᤩӤᬿ᦯
ဩړຉᥢڞಅളྲ҅ݑই LIFETIME_TOKEN ᔄࣳጱ token ࣁਡӾ੪ݢզ኱᭗෫ᴥጱֵአ̶

ຽᅩᒧݩ

ԅԧਠෆ᩸ᥠ҅ᬯ᯾ڊڜԧҁRust ᯾҂ಅํጱຽᅩᒧݩጱ symbol token̶ਙժݱᛔጱአဩ޾
᱾ളᶭᶎӾ᮷ํਧԎ̶ࣁԎތ

ᒧݩ ᑍݷ ֵአොဩ

+ Plus
ᓒ๞ےဩ, traitᕅ๳, ܃ݢᯈᑮጱਡ܃ᯈ࢏(Macro Kleene
Matcher)

- Minus ᓒ๞ٺဩ, ݍݐ

* Star ᓒ๞ԙဩ, ᥴ୚አ, ᥃೰ᰒ, ܃ݢᯈᑮጱਡ܃ᯈ࢏, use ᭗ᯈᒧ

/ Slash ᓒ๞ᴻဩ

% Percent ᓒ๞ݐཛྷ

https://rustwiki.org/zh-CN/reference/print.html%23%E7%94%9F%E5%AD%98%E6%9C%9F%E5%92%8C%E5%BE%AA%E7%8E%AF%E6%A0%87%E7%AD%BE
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%A0%87%E7%82%B9%E7%AC%A6%E5%8F%B7
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23negation-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/types/pointer.html%23raw-pointers-const-and-mut
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/items/use-declarations.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
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^ Caret ᭦ᬋ୑౲޾֖

! Not ਧਫሿވ ,᭦ᬋᶋ, ਡ᧣አ, ٖ᮱ં௔, neverࣳ޾֖

& And አ, ୚አ, ୚አཛྷୗ׵ ,᭦ᬋӨ޾֖

| Or ᭦ᬋ౲, ᳮ۱, match Ӿጱཛྷୗ, if let޾֖ while let ޾ ,

&& AndAnd Ꭸ᪠Ө, ׵አ, ୚አ, ୚አཛྷୗ

|| OrOr Ꭸ᪠౲, ᳮ۱

<< Shl ૢᑏ֖, ્ॺာࣳ

>> Shr ᑏ֖, ્ॺာࣳݦ

+= PlusEq ဩ݊ᩙ꧊ے

-= MinusEq ဩ݊ᩙ꧊ٺ

*= StarEq ԙဩ݊ᩙ꧊

/= SlashEq ᴻဩ݊ᩙ꧊

%= PercentEq ཛྷ݊ᩙ꧊ݐ

^= CaretEq ೲ֖୑౲݊ᩙ꧊

&= AndEq ೲ֖Ө݊ᩙ꧊

|= OrEq ೲ֖౲݊ᩙ꧊

<<= ShlEq ૢᑏ֖݊ᩙ꧊

>>= ShrEq ᑏ֖݊ᩙ꧊, ્ॺာࣳݦ

= Eq ᩙ꧊, ં௔, ݱᐿᔄࣳਧԎ

== EqEq ᒵԭ

!= Ne ӧᒵԭ

> Gt य़ԭ, ာࣳ, ᪠ஆ

< Lt ੜԭ, ာࣳ, ᪠ஆ

>= Ge य़ԭ౲ᒵԭ, ာࣳ

<= Le ੜԭ౲ᒵԭ

@ At ৼཛྷୗᕬਧ

_ Underscore
᭗ᯈᒧཛྷୗ, ᛔۖവෙࣳᔄࣳ, ଉᰁᶱӾጱᶋݷ޸ᑕଧᶱ, क़
᮱ crate, ޾ use्ก

. Dot ਁྦྷᦢᳯ, زᕟᔱ୚

.. DotDot ᳵ, ᕮ຅֛ᤒᬡୗ, ཛྷୗ܄

... DotDotDot ᳵཛྷୗ܄ ,හڍහ݇ݒݢ

..= DotDotEq ᳮ܄ᳵ, ܄ᳵཛྷୗ

https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23negation-operators
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/types/never.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23borrow-operators
https://rustwiki.org/zh-CN/reference/types/pointer.html
https://rustwiki.org/zh-CN/reference/patterns.html%23reference-patterns
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-let-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23borrow-operators
https://rustwiki.org/zh-CN/reference/types/pointer.html
https://rustwiki.org/zh-CN/reference/patterns.html%23reference-patterns
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23assignment-expressions
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/patterns.html%23identifier-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23wildcard-pattern
https://rustwiki.org/zh-CN/reference/types/inferred.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/items/extern-crates.html
https://rustwiki.org/zh-CN/reference/items/use-declarations.html
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/expressions/tuple-expr.html%23tuple-indexing-expressions
https://rustwiki.org/zh-CN/reference/expressions/range-expr.html
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/patterns.html%23range-patterns
https://rustwiki.org/zh-CN/reference/expressions/range-expr.html
https://rustwiki.org/zh-CN/reference/patterns.html%23range-patterns
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, Comma ᵍᒧړᐿݱ

; Semi ጱᕮ๳ᒧ, හᕟᔄࣳݙ᧍޾ᐿᑕଧᶱݱ

: Colon ᵍᒧړᐿݱ

:: PathSep [᪠ஆړᵍᒧ]᪠ஆ

-> RArrow ᔄࣳ, හᕟ೰ᰒᔄࣳࢧᔄࣳ, ᳮ۱ᬬࢧහᬬڍ

=> FatArrow ᯈᛍ, ਡ܃

# Pound ં௔

$ Dollar ਡ

? Question ᳯݩᬩᓒᒧ, ᶋᏟਧ௔੮ੑ, ܃ݢᯈᑮጱਡ܃ᯈ࢏

ਧኴᒧ

ೡݩአԭ෈ဩጱݱӻ᮱ૢ҅ړೡݩ஠ᶳতᕣӨݦೡݩᯈ੒̶ೡݩզٌٖ݊ጱ token ࣁਡӾᤩᑍ
֢“token໅(token trees)”̶ೡํݩӣᐿᔄࣳғ

ೡݩ ᔄࣳ

{  } ᜰ/य़ೡݩ

[  ] ො/Ӿೡݩ

(  ) ݩੜೡ/ࢺ

https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-question-mark-operator
https://rustwiki.org/zh-CN/reference/trait-bounds.html%23sized
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AE%9A%E7%95%8C%E7%AC%A6
https://rustwiki.org/zh-CN/reference/macros-by-example.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第34/418⻚https://rustwiki.org/zh-CN/reference/print.html

ਡ

macros.md
commit: 012bfafbd995c54a86ebb542bbde5874710cba19 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-1-24

ଚ᭗ᬦӞᛘጱ҅ݷ޸ဩ̶ਡᵱᥝᤩݙ޾ᚆۑဩ୵ୗ๶ಘ઀ Rust ጱݙզֵአᑍᤩԅਡጱᛔਧԎݢ
ဩ݄᧣አғݙ some_extension!(...)̶

ਧԎෛਡํӷᐿොୗғ

्กਡ(Macros by Example)զๅṛᕆڦጱ्ก௔ጱොୗਧԎԧӞॺෛݙဩᥢ̶ڞ
ᬦᑕਡ(Procedural Macros)ݢአԭਫሿᛔਧԎၝኞ̶

Macro Invocation

ਡ᧣አ

ဩݙ

MacroInvocation :
   SimplePath !  DelimTokenTree

DelimTokenTree :

      (  TokenTree* )

   | [  TokenTree* ]

   | {  TokenTree* }

TokenTree :
   Tokenഭᴻ ਧኴᒧ(delimiters) | DelimTokenTree

MacroInvocationSemi :

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AE%8F
https://github.com/rust-lang/reference/blob/master/src/macros.md
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/procedural-macros.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AE%8F%E8%B0%83%E7%94%A8
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/tokens.html
https://rustwiki.org/zh-CN/reference/tokens.html%23delimiters
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      SimplePath !  (  TokenTree* )  ;

   | SimplePath !  [  TokenTree* ]  ;

   | SimplePath !  {  TokenTree* }

ਡ᧣አฎࣁᖫᦲ෸ಗᤈਡ҅ଚአಗᤈᕮຎ๊ഘᧆ᧣አ̶ݢզࣁӥᬿఘ٭᯾᧣አਡғ

ᤒᬡୗ޾᧍ݙ
ཛྷୗ
ᔄࣳ
ᑕଧᶱ҅۱ೡىᘶᑕଧᶱ
macro_rules  ᫨Ꮁ࢏
क़᮱ࣘ

୮ਡ᧣አᤩአ֢ᑕଧᶱ౲᧍ݙ෸҅ྌ෸ਙଫአጱ MacroInvocationSemi ݙဩᥢڞᥝ࿢ਙইຎӧ
ֵአᜰೡࣁڞ҅ݩᕮੲ॒ᶳႲࣁ̶ݩړےਡ᧣አ౲ਡ( macro_rules )ਧԎԏڹӧ꧋ᦜֵአݢᥠ
௔ᴴਧᒧ̶

https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/statements.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/types.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
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// ֢ԅᤒᬡୗֵአ.
let x = vec![1,2,3];

// ֢ԅ᧍ֵݙአ.
println!("Hello!");

.ཛྷୗӾֵአࣁ //
macro_rules! pat {
    ($i:ident) => (Some($i))
}

if let pat!(x) = Some(1) {
    assert_eq!(x, 1);
}

.ᔄࣳӾֵአࣁ //
macro_rules! Tuple {
    { $A:ty, $B:ty } => { ($A, $B) };
}

type N2 = Tuple!(i32, i32);

// ֢ԅᑕଧᶱֵአ.
thread_local!(static FOO: RefCell<u32> = RefCell::new(1));

// ֢ԅىᘶᑕଧᶱֵአ.
macro_rules! const_maker {
    ($t:ty, $v:tt) => { const CONST: $t = $v; };
}
trait T {
    const_maker!{i32, 7}
}

// ਡٖ᧣አਡ
macro_rules! example {
    () => { println!("Macro call in a macro!") };
}
// क़᮱ਡ `example` ઀୏ݸ, ٖ᮱ਡ `println` ಍տ઀୏.
example!();
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्กਡ

macros-by-example.md
commit: d23f9da8469617e6c81121d9fd123443df70595d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

MacroRulesDefinition :
   macro_rules  !  IDENTIFIER MacroRulesDef

MacroRulesDef :
      (  MacroRules )  ;
   | [  MacroRules ]  ;
   | {  MacroRules }

MacroRules :

   MacroRule ( ;  MacroRule )* ; ?

MacroRule :
   MacroMatcher =>  MacroTranscriber

MacroMatcher :

      (  MacroMatch* )

   | [  MacroMatch* ]

   | {  MacroMatch* }

MacroMatch :
      Tokenഭᴻ $ ޾ ਧኴᒧ

   | MacroMatcher
   | $  IDENTIFIER :  MacroFragSpec

   | $  (  MacroMatch+ )  MacroRepSep? MacroRepOp

MacroFragSpec :
      block  | expr  | ident  | item  | lifetime  | literal
   | meta  | pat  | path  | stmt  | tt  | ty  | vis

https://rustwiki.org/zh-CN/reference/print.html%23%E5%A3%B0%E6%98%8E%E5%AE%8F
https://github.com/rust-lang/reference/blob/master/src/macros-by-example.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/tokens.html
https://rustwiki.org/zh-CN/reference/identifiers.html
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MacroRepSep :
   Tokenഭᴻ ਧኴᒧ ޾ ᯿॔඙֢ᒧ

MacroRepOp :
   *  | +  | ?

MacroTranscriber :
   DelimTokenTree

macro_rules  ꧋ᦜአಁզ्ก௔ጱ(declarative)ොୗਧԎݙဩಘ઀̶౯ժᑍᬯᐿಘ઀୵ୗԅ“्
กਡҁmacros by example҂”౲ᓌᑍ“ਡ”̶

ྯӻ्กਡ᮷ํӞӻݷᑍ޾Ӟ๵౲ग़๵ᥢྯ̶ڞ๵ᥢڞ᮷ํӷ᮱ړғӞӻ܃ᯈ࢏(matcher)҅ൈ
ᬿਙ܃ᯈጱݙဩҔӞӻ᫨Ꮁ࢏(transcriber)҅ൈᬿ౮܃ۑᯈݸਖ਼ಗᤈጱ๊դ᧣አݙဩ̶܃ᯈ޾࢏
᫨Ꮁ࢏᮷஠ᶳኧਧኴᒧ(delimiter)۱̶ࢱਡݢզಘ઀ԅᤒᬡୗ̵᧍̵ݙᑕଧᶱҁ۱ೡ trait̵
impl ޾क़๶ᑕଧᶱ҂̵ᔄࣳ౲ཛྷୗ̶

᫨Ꮁ

୮ਡᤩ᧣አ෸҅ਡಘ઀࢏(macro expander)ೲݷᑍັತਡ᧣አ҅ଚׁེ੤ᦶྌਡӾጱྯ๵ਡᥢ
ᖅݸ᫨Ꮁᕮຎ੕ᛘᲙ᧏҅ӧտٚ੤ᦶᬰᤈڹᯈᬰᤈ᫨ᎱҔইຎ୮܃ጱۑਡտ໑ഝᒫӞӻ౮̶ڞ
ᥴࣈ Ꮯਧই֜Ӟӻ token Ӟӻ tokenࣈӧᚆกᏟ࢏Ҕইຎᖫᦲڣᯈ෸҅ӧտಗᤈᶼ܃ࣁᯈ̶܃
ຉਡ᧣አ҅ڞտಸᲙ̶ࣁӥᶎጱᐏֺӾ҅ᖫᦲ࢏ӧտ᩼ᬦຽᦩᒧ݄҅൉ັڹ፡ݸ᪙ጱ token ฎ 
)҅ੱᓕᬯᚆଆۗਙกᏟࣈᥴຉ᧣አғ

$ Ӿ҅token࢏᫨Ꮁ޾࢏ᯈ܃ࣁ  አԭ՗ਡ୚කӾ᧣አᇙྛᤈԅҁӥ෈ݒزᰁ޾᯿॔زӾํᧇ
ᬿ҂̶ӧંԭྌᔄ᧣አጱ token ਖ਼ೲਁᶎ఺Ԏᬰᤈ܃ᯈ޾᫨Ꮁ҅ᴻԧӞӻֺक̶़ᬯӻֺक़ฎ܃
ᯈ࢏ጱक़੶ਧኴᒧਖ਼܃ᯈձ֜Ӟ੒ਧኴᒧ̶ࢩྌ҅ྲই܃ᯈ࢏ (())  ਖ਼܃ᯈ {()}҅ᘒ {{}}
ӧᤈ̶ਁᒧ $  ӧᚆೲਁᶎ఺Ԏ܃ᯈ౲᫨Ꮁ̶

୮ਖ਼୮܃ڹᯈጱ܃ᯈྦྷ᫨ݎᕳݚӞӻ्กਡ෸҅ᒫԫӻਡӾጱ܃ᯈ࢏፡کጱਖ਼ฎྌ܃ᯈྦྷᔄࣳ
ጱӧ᭐กು᨝ݙဩ໅(opaque AST)̶ᒫԫӻਡӧᚆֵአਁᶎᰁtoken ๶܃ᯈ܃ᯈ࢏Ӿጱᬯӻ܃

macro_rules! ambiguity {
    ($($i:ident)* $j:ident) => { };
}

ambiguity!(error); // Კ᧏: ੴ᮱ྏԎ(local ambiguity)

https://rustwiki.org/zh-CN/reference/tokens.html
https://rustwiki.org/zh-CN/reference/macros.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%BD%AC%E7%A0%81
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23metavariables
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23repetitions
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ᯈྦྷ҅ࠔӞݢ፡ک/ֵአጱ੪ฎྌ܃ᯈྦྷᔄࣳӞ໏ጱ܃ᯈྦྷᭌೠ࢏(fragment specifier)̶֕܃ᯈ
ྦྷᔄࣳ ident̵ lifetime̵޾ tt  ฎپӻֺक़҅ਙժݢզ᭗ᬦਁᶎᰁtoken ᬰᤈ܃ᯈ̶ӥᶎ
ᐏֺ઀ᐏԧᬯӞᴴګғҁᦲᘏဳғ܃ᯈྦྷᭌೠ܃޾࢏ᯈྦྷ҅զ݊ਡӾݱ᮱կጱਧԎݢզݳٻ፳
፡፡ᦲᘏ๚ᚆᘉᦲਠ౮ጱਡਧԎᥢ᝜҂

զӥᐏֺ઀ᐏԧ tt  ᔄࣳጱ܃ᯈྦྷࣁ౮܃ۑᯈҁ᫨Ꮁ҂Ӟེԏݸኞ౮ጱ tokens ই֜ᚆड़ེٚፗ
ള܃ᯈғ

ᰁݒز

Ӿ҅࢏ᯈ܃ࣁ ᑍݷ$ ဩྦྷ҅ଚݙ ဩᔄࣳጱ Rustݙ೰ਧݳᯈᒧ܃ဩ໒ୗݙᬯᐿ ࢏ᯈྦྷᭌೠ܃:
ਖ਼ٌᕬਧݒزکᰁ $ݷᑍ Ӥ̶ํපጱ܃ᯈྦྷᭌೠ۱࢏ೡғ

item : ᑕଧᶱ
block : ࣘᤒᬡୗ
stmt : ᧍ဳ҅ݙ఺ྌᭌೠ࢏ӧ܃ᯈݙੲጱݩړҁইຎ܃ᯈ࢏Ӿ൉׀ԧ҅ݩړտᤩ୮؉ړᵍ
ᒧ҂҅֕Ᏻݩړکฎᛔ᫝ጱӞ᮱ړጱᑕଧᶱ᧍ݙጱఘ݈٭տ܃ᯈ̶
pat : ཛྷୗ

macro_rules! foo {
    ($l:expr) => { bar!($l); }
// ERROR:               ^^ no rules expected this token in macro call
}

macro_rules! bar {
    (3) => {}
}

foo!(3);

// ౮ۑᖫᦲ
macro_rules! foo {
    ($l:tt) => { bar!($l); }
}

macro_rules! bar {
    (3) => {}
}

foo!(3);

https://rustwiki.org/zh-CN/reference/macro-ambiguity.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E5%8F%98%E9%87%8F
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/statements.html
https://rustwiki.org/zh-CN/reference/patterns.html
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expr : ᤒᬡୗ
ty : ᔄࣳ
ident : ຽᦩᒧ౲ىᲫਁ
path : ᔄࣳᤒᬡୗ ୵ୗጱ᪠ஆ
tt : token໅ (ܔӻ token ౲ਡ܃ᯈਧኴᒧ ()̵ []  ౲ {}  Ӿጱຽᦕ)
meta : ં௔҅ં௔Ӿጱٖ਻
lifetime : ኞਂ๗token
vis ᥠ௔ᴴਧᒧݢᚆԅᑮጱݢ :

literal - ᯈ܃ : ?ਁᶎᰁᤒᬡୗ

ᑍ ᬯᐿ୵ୗ๶೰ݷ$ አࣈܔᓌݝᰁݒزӾ҅࢏᫨ᎱࣁڞӾ೰ਧԧ҅࢏ᯈ܃ࣁᯈྦྷᔄࣳ૪܃ԅࢩ
դ੪ᤈԧ̶ݒزᰁ๋ᕣਖ਼ᤩ๊ഘԅ᪙ਙժ܃ᯈӤጱݙဩزᔰ̶ݒزᰁىᲫਁ $crate զአ๶ݢ 
೰դ୮ڹጱ crateҁ᧗݇ᴅݸᶎጱܣኞ௔(hygiene)ᒍᜓ҂̶ݒزᰁݢզᤩग़ེ᫨Ꮁ҅Ԟݢզਠ
ӧ᫨Ꮁ̶ق

᯿॔ز

)$ ࣁᤩᤒᐏԅғਖ਼ᵱᥝ᯿॔ጱ token නزӾ҅᯿॔࢏᫨Ꮁ޾࢏ᯈ܃ࣁ … )  ٖ҅ᆐݸݸ᪙Ӟӻ
᯿॔ᬩᓒᒧ(repetition operator)҅ᬯӷᘏԏᳵݢզනᗝӞӻݢᭌጱړᵍᒧ(separator token)̶
)ݩړզฎᴻਧኴᒧ౲᯿॔ᬩᓒᒧԏक़ጱձ֜ tokenٌ҅Ӿݢᵍᒧړ ; )ݩ᭖޾( , )๋ଉᥠ̶ֺ
ইғ $( $i:ident ),*  ᤒᐏአ᭖ړݩᵍጱձ֜හᰁጱຽᦩᒧ̶્ॺጱ᯿॔زฎݳဩጱ̶

᯿॔ᬩᓒᒧԅғ

*  — ᤒᐏձ఺හᰁጱ᯿̶॔ز
+  — ᤒᐏᛗ੝ํӞӻ᯿̶॔ز
?  — ᤒᐏӞӻݢᭌጱ܃ᯈྦྷ҅ݢզڊሿᵭེ౲Ӟ̶ེ

? ԅࢩ  ᤒᐏ๋ग़ڊሿӞེ҅ಅզਙӧᚆӨړᵍᒧӞֵ᩸አ̶

᭗ᬦړᵍᒧጱړᵍ҅᯿॔ጱ܃ᯈྦྷ᮷տᤩ܃ᯈ޾᫨Ꮁԅ೰ਧጱහᰁጱ܃ᯈྦྷ̶ݒزᰁ੪޾ᬯԶ
ྯӻྦྷӾጱ᯿॔زፘ܃ᯈ̶ֺই҅ԏڹᐏֺӾጱ $( $i:ident ),*  ਖ਼ $i ᤒӾጱಅڜᯈ܃݄ 
ํຽᦩᒧ̶

ಘ઀ਙժғࣈᎣ᭲ᧆই֜ྋᏟ࢏ԭᖫᦲ׎զ҅ګक़ጱᴴ᷐کݑտز᫨ᎱᬦᑕӾ҅᯿॔ࣁ

ጱ્ٖز᯿॔ࣁሿጱེහ̵೰ᐏᒧᔄࣳզٌ݊ڊӾ࢏ᯈ܃ࣁᰁ஠ᶳӨਙݒزӾ҅࢏᫨Ꮁࣁ .1
ॺᶲଧ᮷ਠقፘࢩ̶ݶྌ҅੒ԭ܃ᯈ࢏ $( $i:ident ),*҅᫨Ꮁ࢏ => { $i } , => { 

https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-types
https://rustwiki.org/zh-CN/reference/macros.html%23macro-invocation
https://rustwiki.org/zh-CN/reference/tokens.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23hygiene
https://rustwiki.org/zh-CN/reference/print.html%23%E9%87%8D%E5%A4%8D%E5%85%83
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$( $( $i)* )* } { +( i$ )$ } <= ޾   ᮷ฎᶋဩጱ҅֕ฎ => { $( $i );* }  ฎྋᏟ
ጱ҅ਙአړݩړᵍጱຽᦩᒧڜᤒ๊ഘԧ᭖ړݩᵍጱຽᦩᒧڜᤒ̶

2. ᫨Ꮁ࢏Ӿጱྯӻ᯿॔ز஠ᶳᛗ੝۱ތӞӻݒزᰁ҅զ׎Ꮯਧಘ઀ग़੝̶ེইຎݶࣁӞӻ᯿
ᯈྦྷӤ҅ӧᚆํጱग़҅ํጱ੝̶܃හᰁጱݶፘکਙժ஠ᶳᕬਧڞᰁ҅ݒزሿग़ӻڊӾز॔
ֺই҅ ( $( $i:ident ),* ; $( $j:ident ),* ) => (( $( ($i,$j) ),* ))  ᯾҅ᕬ
ਧک $j  ጱ܃ᯈྦྷጱහᰁ஠ᶳӨᕬਧک $i  Ӥጱፘ̶ݶᬯ఺ޱ፳አ (a, b, c; d, e, 
f)  ᧣አᬯӻਡฎݳဩጱ҅ଚӬݢಘ઀ک ((a,d), (b,e), (c,f))҅֕ฎ (a, b, c; d, 
e)  ฎᶋဩጱ҅ࢩԅݸڹᕬਧጱහᰁӧ̶ݶྌᥝ࿢ᭇአԭ્ॺጱ᯿॔زጱྯӞ੶̶

֢አऒ̵੕ڊզ݊੕ف

ኧԭ्ܲ҅ࢩܻݥกਡጱ֢አऒଚӧਠݱ؟قᐿᑕଧᶱᮎ໏ૡ̶֢ਡํӷᐿ୵ୗጱ֢አऒғ෈
๜֢አऒ(textual scope)޾चԭ᪠ஆጱ֢አऒ(path-based scope)̶෈๜֢አऒचԭਡࣁრ෈կ
ӾҁਧԎֵ޾አಅ҂ڊሿጱᶲଧ҅౲ฎ᪜ग़ӻრ෈կڊሿጱᶲଧ҅෈๜֢አऒฎἕᦊጱ֢አ
ऒ̶ҁݸ๜ᜓᶎਖ਼ᬰӞྍᥴ᯽ᬯӻ̶҂चԭ᪠ஆጱ֢አऒӨٌ՜ᑕଧᶱ֢አऒጱᬩᤈොୗፘ
̶ګԆᥝኧٌં௔ഴف੕޾ڊਡጱ֢አऒ̵੕̶ݶ

୮्กਡᤩᶋᴴਧຽᦩᒧ(unqualified identifier)ҁᶋग़ྦྷ᪠ஆྦྷᕟ౮ጱᴴਧ௔᪠ஆ҂᧣አ෸҅
տḒࣁض෈๜֢አऒӾັತ̶ইຎ෈๜֢አऒӾဌํձ֜ᕮຎ҅ڞᖀᖅࣁचԭ᪠ஆጱ֢አऒӾ
ັತ̶ইຎਡጱݷᑍኧ᪠ஆᴴਧ҅ࣁݝڞचԭ᪠ஆጱ֢አऒӾັತ̶

෈๜֢አऒ

෈๜֢አऒஉय़ᑕଶӤ٬ݐԭਡ๜᫝ࣁრ෈կӾጱڊሿᶲଧٌ҅ૡ֢ොୗӨአ let᧍्ݙกጱ
ੴ᮱ݒᰁጱ֢አऒᔄ֒҅ݝӧᬦਙݢզፗള֖ԭཛྷࣘӥ̶୮ֵአ macro_rules!  ਧԎਡ෸҅ਡ
ᬮݗفԅਡ᧣አጱࢩਧԎӾ᭓୭᧣አᛔ૩҅ࣁਡߥአऒҁ᧗ဳ఺҅ᬯӧ୽ٌ֢فᬰݸਧԎԏࣁ
ฎࣁਧԎԏݸጱ຤ེ᧣አᅩӤ҅ྌᅩ୏তጱਡݷᑍ᭓୭ັತӞਧํප҂҅ࣁ੗ᳮਙጱ֢አऒ
ҁ᭗ଉฎཛྷࣘ҂ᕮ๳෸ᐶ୏̶෈๜֢አऒݢզᥟፍ/ᬰفৼཛྷࣘ҅ኜᛗ᪜᩼ग़ӻ෈կғ

use lazy_static::lazy_static; // चԭ᪠ஆጱ੕ف.

macro_rules! lazy_static { // ෈๜ਧԎ.
    (lazy) => {};
}

lazy_static!{lazy} // Ḓض᭗ᬦ෈๜֢አऒ๶ັತ౯ժጱਡ.
self::lazy_static!{} // ஺ኼ෈๜֢አऒັತ҅ፗളֵአचԭ᪠ஆጱັತොୗತکӞӻ੕فጱਡ.

https://rustwiki.org/zh-CN/reference/print.html%23%E4%BD%9C%E7%94%A8%E5%9F%9F%E5%AF%BC%E5%87%BA%E4%BB%A5%E5%8F%8A%E5%AF%BC%E5%85%A5
https://rustwiki.org/zh-CN/reference/print.html%23%E6%96%87%E6%9C%AC%E4%BD%9C%E7%94%A8%E5%9F%9F
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ग़ེਧԎਡଚӧಸᲙҔᴻᶋ֢᩻ڊአऒ๋҅ڞވᬪጱਡ्กਖ਼੽ᠰڹӞӻ̶

ਡԞݢզڍࣁහٖ᮱्กֵ޾አٌ҅ૡ֢ොୗᔄ֒ғ

//// src/lib.rs
mod has_macro {
    // m!{} // ಸᲙ: m ๚֢ࣁአऒٖ.

    macro_rules! m {
        () => {};
    }
    m!{} // OK: ्ࣁก m ֵݸአ.

    mod uses_macro;
}

// m!{} // Error: m ๚֢ࣁአऒٖ.

//// src/has_macro/uses_macro.rs

m!{} // OK: m ࣁӤ੶ཛྷࣘ෈կ src/lib.rs Ӿ्กֵݸአ

macro_rules! m {
    (1) => {};
}

m!(1);

mod inner {
    m!(1);

    macro_rules! m {
        (2) => {};
    }
    // m!(1); // ಸᲙ: ဌํᦡਧᥢڞ๶܃ᯈ '1'
    m!(2);

    macro_rules! m {
        (3) => {};
    }
    m!(3);
}

m!(1);
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macro_usemacro_useં௔

macro_useં௔ํӷᐿአ᭔̶Ḓ҅ضਙݢզ᭗ᬦ֢አԭཛྷࣘጱොୗᦏཛྷٖࣘጱਡጱ֢አऒࣁཛྷ
ᳮ෸ӧᕮ๳ғىࣘ

ٌེ҅ਙݢզአԭ՗ݚӞӻ crate ᯾๶੕فਡ҅ොဩฎਖ਼ਙᴫکے୮ڹ crate ໑ཛྷࣘӾጱ 
extern crate  ्ก̶ڹզᬯᐿොୗ੕فጱਡտᤩ੕کف macro_useᶼ੕۱ف᯾҅ᘒӧฎፗള
෈๜੕҅فᬯ఺ޱ፳ਙժݢզᤩձٌ֜՜ݷݶਡ੽ᠰ̶ᡱᆐݢզࣁ੕ف᧍ݙԏֵڹአ #
[macro_use]  ੕فਡ҅֕ইຎݎኞ٫ᑱ҅ݸ๋ڞ੕فጱਡਖ਼ᙯݢ̶ڊզֵአݢᭌጱ
MetaListIdentsزᶱં௔ݙဩ೰ਧᥝ੕فጱਡڜᤒҔ୮ਖ਼ #[macro_use]  ଫአԭཛྷࣘӤ෸҅ڞӧ
ඪ೮ྌ೰ਧ඙̶֢

ᥝአ #[macro_use]  ੕فਡ஠ᶳֵضአ #[macro_export]  ੕҅ڊӥ෈տํᦖᥴ̶

fn foo() {
    // m!(); // ಸᲙ: m ๚֢ࣁአऒٖ.
    macro_rules! m {
        () => {};
    }
    m!();
}

// m!(); // Error: m ๚֢ࣁአऒٖ.

#[macro_use]
mod inner {
    macro_rules! m {
        () => {};
    }
}

m!();

#[macro_use(lazy_static)] // ౲ᘏֵአ #[macro_use] ๶੕فಅํਡ.
extern crate lazy_static;

lazy_static!{}
// self::lazy_static!{} // ಸᲙ: lazy_static ဌࣁ `self` ӾਧԎ

https://rustwiki.org/zh-CN/reference/print.html%23macro_use%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/names/preludes.html%23macro_use-prelude
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
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चԭ᪠ஆጱ֢አऒ

ἕᦊఘ٭ӥ҅ਡဌํचԭ᪠ஆጱ֢አऒ̶֕ฎইຎᧆਡଃํ #[macro_export]  ં௔҅ڞፘ୮
ԭਙࣁ୮ڹ crate ጱ໑֢አऒጱᶮ᮱ᤩ्ก҅ਙ᭗ଉݢզᬯ໏୚አғ

ຽํ #[macro_export]  ጱਡতᕣฎ pub  ጱ҅զݢ׎զ᭗ᬦ᪠ஆ౲ڹᶎಅᬿጱ #[macro_use]
ොୗᦏٌ՜ crate ๶୚አ̶

ኞ௔ܣ

ἕᦊఘ٭ӥ҅ਡӾ୚አጱಅํຽᦩᒧ᮷ೲܻ໏઀୏҅ଚࣁਡጱ᧣አ֖ᗝӤ݄ັತ̶ইຎਡ୚አ
ጱᑕଧᶱ౲ਡӧࣁ᧣አ֖ᗝጱ֢አऒٖ҅ڞᬯݢᚆտ੕ᛘᳯ̶᷌ԅԧᥴ٬ᬯӻᳯ᷌҅ݢզ๊դ
ਧԎਡጱ crate Ӿᬰᤈັತ̶ࣁګᰁ $crate҅୩ݒز᪠ஆጱ୏१ֵአࣁ

self::m!();
m!(); // OK: चԭ᪠ஆጱັತݎሿ m ࣁ୮ڹཛྷࣘӾํ्ก.

mod inner {
    super::m!();
    crate::m!();
}

mod mac {
    #[macro_export]
    macro_rules! m {
        () => {};
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%9F%BA%E4%BA%8E%E8%B7%AF%E5%BE%84%E7%9A%84%E4%BD%9C%E7%94%A8%E5%9F%9F
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8D%AB%E7%94%9F%E6%80%A7
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᧗ဳ఺҅ኧԭ $crate  ೰ጱฎ୮ڹጱҁ $crate  რᎱڊሿጱ҂crate҅ࢩྌࣁ୚አᶋਡᑕଧᶱ
෸҅ਙ஠ᶳӨقᴴਧཛྷࣘ᪠ஆӞֵ᩸አғ

ྌक़҅ੱᓕ $crate  ꧋ᦜਡࣁಘ઀෸୚አٌᛔ᫝ crate Ӿጱᑕଧᶱ҅֕ਙጱֵአ੒ݢᥠ௔ဌํ
୽ߥҁ҅౲ᘏ᧔ਙጱֵአՖݢݑᥠ௔๵կጱᕅ๳҂̶୚አጱᑕଧᶱ౲ਡ஠ᶳՖᆐࣁ᧣አ֖ᗝ॒
()!՗ྌ crate क़᮱᧣አ call_fooࢶӥᶎጱᐏֺӾ҅ձ֜ᦶࣁᥠ̶ݢ  ጱᤈԅ᮷ਖ਼०ᨳ҅ࢩԅ 
foo()  ӧฎํلጱ̶

.helper_macro` crate Ӿ` ࣁ ////
#[macro_export]
macro_rules! helped {
    // () => { helper!() } // ᬯݢᚆտ੕ᛘᲙ᧏҅ࢩԅ 'helper' ࣁ୮֢ڹአऒԏݸ಍ਧԎ.
    () => { $crate::helper!() }
}

#[macro_export]
macro_rules! helper {
    () => { () }
}

.Ӟӻ crate Ӿֵአݚࣁ ////
// ဳ఺ဌํ੕ف `helper_macro::helper`!
use helper_macro::helped;

fn unit() {
    helped!();
}

pub mod inner {
    #[macro_export]
    macro_rules! call_foo {
        () => { $crate::inner::foo() };
    }

    pub fn foo() {}
}

#[macro_export]
macro_rules! call_foo {
    () => { $crate::foo() };
}

fn foo() {}
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ҁᦲᘏဳғܻ෈ᕳڊጱᬯӻֺৼฎᚆྋଉ᧣አጱܻ҅෈ଚဌํᕳࣁڊ crate क़᮱᧣አጱֺৼ҂

ᇇ๜&ᇇེ૧୑ғࣁ Rust 1.30 ԏ҅ڹ $crate ᶎտᦖ҂ӧݸlocal_inner_macrosҁ ޾ 
ᬰ๶҅አզᏟےᶎᦖᬦ҂Ӟ᩸ᤩႲڹҁفඪ೮̶՗ᧆᇇ๜୏ত҅ਙժӨचԭ᪠ஆጱਡ੕ݑ
ਡӥᶎአڊྌ੕فӥ᷐ٚक़ಋۖ੕٭ਡጱఘڊԧ຤੕فcrate ૪ᕪֵአ੕ ڹ୮ࣁӧᵱᥝכ
 දԅֵአץጱᬀۗਡ̶ইຎᥝᦏ Rust ጱ෱๗ᇇ๜ᖫٟጱ crate ᥝֵአᬀۗਡ҅ᵱᥝک
$crate  ౲ local_inner_macros҅զ׎Өचԭ᪠ஆጱ੕فӞ᩸ૡ̶֢

୮Ӟӻਡᤩ੕ڊ෸҅ݢզࣁ #[macro_export]  ં௔᯾Ⴒے local_inner_macros  ં௔꧊҅አ
զᛔۖԅᧆં௔᷶ץጱਡٖ۱ތጱಅํਡ᧣አᛔۖႲے $crate:: ᖗ̶ᬯԆᥝฎ֢ԅӞӻૡڹ 
ٍ๶ᬢᑏᮎԶࣁ୚ف $crate  ԏڹጱᇇ๜ᖫٟጱ Rust դᎱ҅զ׎ਙժᚆӨ Rust 2018 ᇇӾच
ԭ᪠ஆጱਡ੕فӞ᩸ૡ̶ֵ֢ࣁአෛᇇ๜ᖫٟጱդᎱӾӧἩֵۜአਙ̶

ᵋᵞྏԎᴴګҁᦲᘏဳғᧆᜓᬮᵱᥝᖀᖅ໊੒಑ᐃ҅Ԇᥝᵙᅩ
ᬮฎࢩԅᴫ୯ጱਡਧԎᥢ᝜ᦲᘏᬮဌํᚆق᮱൥౜҂

ਡᔮᕹֵአጱᥴຉ࢏ፘ୮୩य़҅֕ฎԅԧᴠྊٌࣁ Rust ጱ୮ڹ౲๚๶ᇇ๜ӾڊሿԫԎ௔ᥴຉ҅
ᯈ܃ᰁݒزԧӞ๵ғےԏक़݈ीڞၾᴻԫԎ௔઀୏ጱच๜ᥢࣁ҅ࣈڦᇙ̶ګԧᴴڊ؉ྌ੒ਙࢩ
ጱᶋᕣᕮᒧ(nonterminal)஠ᶳݸ᪙Ӟӻ૪ᕪᏟਧԅݢզአ๶ਞړقᵍ܃ᯈྦྷጱړᵍᒧ̶

ֺই҅؟ $i:expr [ , ]  ᬯ໏ጱਡ܃ᯈࣁ࢏ሿՔጱ Rust ӾቘᦞӤฎݢզളݑጱ҅ࢩԅሿࣁ 
[,]  ӧݢᚆฎݳဩᤒᬡୗጱӞ᮱ࢩ҅ړྌᥴຉতᕣฎกᏟጱ̶֕ฎ҅ኧԭ [ զ୏তӞӻੲݢ 
ᵋᤒᬡୗ(trailing expressions)҅ࢩྌ [  ӧฎӞӻݢզਞقഭᴻࣁᤒᬡୗݸᶎڊሿጱਁᒧ̶ই
ຎࣁളӥ๶ጱ Rust ᇇ๜Ӿളݑԧ [,]҅ᮎԍᬯӻ܃ᯈ࢏੪տԾኞྏԎ౲ฎᲙ᧏ᥴຉ҅Ꮘࣕྋ
ଉդᎱ̶֕ฎ҅؟ $i:expr,  ౲ $i:expr;  ᬯ໏ጱ܃ᯈᒧতᕣฎݳဩጱ҅ࢩԅ , ޾  ;  ฎݳဩ
ጱᤒᬡୗړᵍᒧ̶ፓڹᥢ᝜Ӿጱᥢڞฎғҁᦲᘏဳғӥᶎጱᥢڞӧฎᕷ੒ጱ҅ࢩԅਡጱचᏐቘ

#[macro_export(local_inner_macros)]
macro_rules! helped {
    () => { helper!() } // ᛔۖ᫨Ꮁԅ $crate::helper!().
}

#[macro_export]
macro_rules! helper {
    () => { () }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9A%8F%E9%9B%86%E6%AD%A7%E4%B9%89%E9%99%90%E5%88%B6%E8%AF%91%E8%80%85%E6%B3%A8%E8%AF%A5%E8%8A%82%E8%BF%98%E9%9C%80%E8%A6%81%E7%BB%A7%E7%BB%AD%E6%A0%A1%E5%AF%B9%E6%89%93%E7%A3%A8%E4%B8%BB%E8%A6%81%E9%9A%BE%E7%82%B9%E8%BF%98%E6%98%AF%E5%9B%A0%E4%B8%BA%E9%99%84%E5%BD%95%E7%9A%84%E5%AE%8F%E5%AE%9A%E4%B9%89%E8%A7%84%E8%8C%83%E8%AF%91%E8%80%85%E8%BF%98%E6%B2%A1%E6%9C%89%E8%83%BD%E5%85%A8%E9%83%A8%E6%90%9E%E6%87%82
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ᦞᬮݎࣁ઀Ӿ̶҂

expr stmt ޾  ̵<= ᪙Ӟӻғݸᚆݝ  ,̵ ;̶

pat ̵<= ᪙Ӟӻғݸᚆݝ  ,̵ =̵ |̵ if̵ in̶

path ty ޾   ᪙Ӟӻғݸᚆݝ 
=>̵ ,̵ =̵ |̵ ;̵ :̵ >̵ >>̵ [̵ {̵ as̵ where̵ࣘ( block )ࣳᶋᕣᕮᒧ

(block nonterminals)̶

vis ᪙Ӟӻғݸᚆݝ  ,̵ᶋܻኞਁᒧԀ priv  զक़ጱձ֜ຽᦩᒧى޾Ძਁ̵ݢզᤒᐏᔄ
ࣳ୏তጱձ֜ token̵ ident౲ ty౲ pathࣳᶋᕣᕮᒧ̶

ҁᦲᘏဳғݢզᤒᐏᔄࣳ୏তጱ token ํғ{ ( , [ , ! , \* , & , && , ? , ኞਂ๗, > , >> , 
:: , ᶋىᲫਁຽᦩᒧ, super , self , Self , extern , crate , $crate , _ , for , impl , 
fn , unsafe , typeof , dyn }̶ဳ఺ᬯӻڜᤒԞӧӞਧ̶ق҂

ٌਙಅํጱ܃ᯈྦྷᭌೠ࢏ဌํᴴ̶ګ

୮ၿ݊ک᯿॔ز෸҅ᵋᵞྏԎᴴګᭇአԭಅํݢᚆጱ઀୏ེහ҅ဳ఺ᵱਖ਼᯿॔زӾጱړᵍᒧᘍ
ᡤ̶ٖࣁᬯ఺ޱ፳ғ

ইຎ᯿॔ړތ۱زᵍᒧ҅ړڞᵍᒧ஠ᶳᚆड़᪙ᵋ᯿॔زጱٖ਻᯿̶॔
ইຎ᯿॔ݢزզ᯿॔ग़ེҁ *  ౲ +҂҅ᮎԍ᯿॔زጱٖ਻஠ᶳᚆᛔ౯᯿̶॔
᯿ٖ॔ݸڹز਻஠ᶳӸ໒܃ᯈ܃ᯈ࢏Ӿ೰ਧጱٖݸڹ਻̶
ইຎ᯿॔ݢزզ܃ᯈᵭེҁ *  ౲ ?҂҅ᮎԍਙݸᶎጱٖ਻஠ᶳᚆड़ፗള᪙ࣁਙڹᶎጱٖ
਻ݸᶎ̶

̶᧗݇ᴅ[ྋୗᥢ᝜]҅௳מๅग़ᧇᕡىํ
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ᬦᑕਡ

procedural-macros.md
commit: a1ef5a09c0281b0f2a65c18670e927ead61eb1b2 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-6

ᬦᑕਡ꧋ᦜࣁಗᤈڍහ෸ڠୌݙဩಘ઀̶ᬦᑕਡํӣᐿ୵ୗ:

ᔄڍහਡ(function-like macros) - custom!(...)
ၝኞਡ(derive macros)- #[derive(CustomDerive)]
ં௔ਡ(attribute macros) - #[CustomAttribute]

ᬦᑕਡ꧋ᦜࣁᖫᦲ෸ᬩᤈ੒ Rust ݙဩᬰᤈ඙֢ጱդᎱ҅ਙݢզࣁၾᩇധӞԶ Rust ݙဩᬌفጱ
හฉ੘̶ڍӞӻ AST ጱݚک զਖ਼ᬦᑕਡమ᨝౮ฎ՗Ӟӻ ASTݢ̶ڊဩᬌݙ ෸Ծኞෛጱ Rustݶ

ᬦᑕਡ஠ᶳࣁ crate ᔄࣳԅ proc-macro  ጱ crate ӾਧԎ̶

ဳ఺: ֵአ Cargo ෸҅ਧԎᬦᑕਡጱ crate ጱᯈᗝ෈կ᯾ᥝֵአ proc-macroᲫ؉ইӥᦡ
ᗝғ

֢ԅڍහ҅ਙժᥝԍํᬬݙࢧဩ҅ᥝԍ᥶ݎ panic҅ᥝԍ࿞෫ջྊࣈ஗ሾ̶ᬬݙࢧဩ໑ഝᬦᑕ
ਡጱᔄ๊ࣳഘ౲ႲݙےဩҔpanic տᤩᖫᦲ࢏ഔ឴҅ଚਖ਼ٌ᫨۸ԅᖫᦲ࢏Კ᧏Ҕ෫ᴴ஗ሾӧտ
ᤩᖫᦲ࢏ӧտഔ឴҅֕տ੕ᛘᖫᦲ࢏ᤩ೯̶᩸

ᬦᑕਡࣁᖫᦲ෸ᬩᤈ҅ࢩྌٍํӨᖫᦲ࢏ፘݶጱሾहᩒრ̶ֺই҅ਙݢզᦢᳯጱຽٵᬌ̵فຽ
ࢩ෈կᦢᳯԞฎӞ໏ጱ̶҅ࣈզᦢᳯጱᩒრ̶ᔄ֒ݢ࢏ᒵ҅ᬯԶᖫᦲڊᲙ᧏ᬌٵຽ޾ڊᬌٵ
ྌ҅ᬦᑕਡӨ Cargo຅ୌᚕ๜ ٍํፘݶጱਞقᘍᰁ̶

ᬦᑕਡํӷᐿಸޞᲙ᧏ጱොဩ̶Ḓضฎ panicҔᒫԫӻฎݎ૲ compile_error  ௔ᨶጱਡ᧣አ̶

The proc_macroproc_macro crate

ᬦᑕਡᔄࣳጱ crate پԒ௛ฎտ݄᱾ളᖫᦲ࢏൉׀ጱ proc_macro  crate̶ proc_macro  crate
൉׀ԧᖫٟᬦᑕਡಅᵱጱݱᐿᔄࣳ޾ૡٍ๶ᦏᖫٟๅ਻ฃ̶

[lib]
proc-macro = true

https://rustwiki.org/zh-CN/reference/print.html%23%E8%BF%87%E7%A8%8B%E5%AE%8F
https://github.com/rust-lang/reference/blob/master/src/procedural-macros.md
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23function-like-procedural-macros
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23derive-macros
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23attribute-macros
https://rustwiki.org/zh-CN/reference/linkage.html
https://doc.rust-lang.org/cargo/reference/build-scripts.html
https://doc.rust-lang.org/std/macro.compile_error.html
https://doc.rust-lang.org/proc_macro/index.html
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ྌ crate Ԇᥝ۱ތԧӞӻ TokenStream  ᔄ̶ࣳᬦᑕਡٌਫฎࣁ *tokenၞ(token streams)*Ӥ
඙֢҅ᘒӧฎࣁ຤ӻ౲຤Զ AST ᜓᅩӤ඙֢҅ࢩԅᬯ੒ԭᖫᦲ޾࢏ᬦᑕਡጱᖫᦲፓຽ๶᧔҅ᬯ
ฎӞӻᵋ፳෸ᳵവᑏᥝᑞਧ஑ग़ጱള̶ݗtokenၞय़ᛘፘ୮ԭ Vec<TokenTree>ٌ҅Ӿ 
TokenTree զय़ᛘᥤԅ᦯ဩ token̶ֺই҅ݢ  foo  ฎຽᦩᒧ( Ident )ᔄࣳጱ token҅ .  ฎӞӻ
ຽᅩᒧݩ( Punct )ᔄࣳጱ token҅ 1.2  ฎӞӻਁᶎᰁ( Literal )ᔄࣳጱ token̶ӧݶԭ 
Vec<TokenTree>  ጱฎ TokenStream  ጱظᵇ౮๜உ̶֗

ಅํᔄࣳጱ token ᮷ํӞӻӨԏىᘶጱ Span̶ Span  ฎӞӻӧ᭐กጱ꧊҅ӧᚆᤩץද҅֕ݢ
զᤩګ᭜̶ Span  ᤒᐏᑕଧٖጱრդᎱ᝜҅ࢱԆᥝአԭᲙ᧏ಸݢ̶ޞզԪضҁ᭗ᬦڍහ 
set_span҂ᯈᗝձ֜ token ጱ Span̶

ᬦᑕਡጱܣኞ௔

ᬦᑕਡฎᶋܣኞጱ(unhygienic)̶ᬯ఺ޱ፳ਙጱᤈԅ੪অ؟ਙᬌڊጱ tokenၞฎᤩᓌٖࣈܔᘶٟ
̶فक़᮱੕ߥԞտ୽҅ߥक़᮱ᑕଧᶱጱ୽کݑ፳ਙտޱጱդᎱӾӞ໏̶ᬯ఺ࢱਙޮف

ᰄԭྌᴴ҅ګਡ֢ᘏᵱᥝੜஞࣈᏟכ՜ժጱਡᚆݢੱࣁᚆग़ጱӤӥ෈Ӿྋଉૡ̶֢ᬯ᭗ଉ۱ೡ
੒ପӾᑕଧᶱֵአᕷ੒᪠ஆ(ֺইֵ҅አ ::std::option::Option  ᘒӧฎ Option )҅౲ᘏᏟכ
ኞ౮ጱڍහٍํӧॡݢᚆӨٌ՜ڍහ٫ᑱጱݷᑍҁই __internal_foo҅ᘒӧฎ foo҂̶

ᔄڍහᬦᑕਡ

ᔄڍහᬦᑕਡฎֵአਡ᧣አᬩᓒᒧҁ !҂᧣አጱᬦᑕਡ̶

ᬯᐿਡฎኧӞӻଃํ proc_macroં௔޾ (TokenStream) -> TokenStreamᓋݷጱ ݢํلᥠ
௔ڍහਧԎ̶ᬌف TokenStream  ฎኧਡ᧣አጱਧኴᒧኴਧጱٖ਻҅ᬌڊ TokenStream  ਖ਼๊ഘ
ෆӻਡ᧣አ̶

ֺই҅ӥᶎጱਡਧԎ஺ኼਙጱᬌ҅فଚਖ਼ڍහ answer  ᬌکڊਙጱ֢አऒ̶

ᆐݸ౯ժአਙࣁӞӻԫᬰګ crate ᯾಑ک ”42“ ܦຽٵᬌ̶ڊ

extern crate proc_macro;
use proc_macro::TokenStream;

#[proc_macro]
pub fn make_answer(_item: TokenStream) -> TokenStream {
    "fn answer() -> u32 { 42 }".parse().unwrap()
}

https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%BF%87%E7%A8%8B%E5%AE%8F%E7%9A%84%E5%8D%AB%E7%94%9F%E6%80%A7
https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%87%BD%E6%95%B0%E8%BF%87%E7%A8%8B%E5%AE%8F
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
https://doc.rust-lang.org/proc_macro/struct.TokenStream.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第50/418⻚https://rustwiki.org/zh-CN/reference/print.html

ᔄڍහᬦᑕਡݢզࣁձ֜ਡ᧣አ֖ᗝ᧣አ҅ᬯԶ֖ᗝ۱ೡ᧍̵ݙᤒᬡୗ̵ཛྷୗ̵ᔄࣳᤒᬡୗ̵
ᑕଧᶱݢզڊሿጱ֖ᗝҁ۱ೡ externࣘ᯾̵ํࢴ(inherent)ਫሿ᯾޾ traitਫሿ᯾̵զ݊ trait्
ก᯾҂̶

ၝኞਡ

ၝኞਡԅၝኞ( derive )ં௔ਧԎෛᬌ̶فᬯᔄਡࣁᕳਧᬌفᕮ຅֛( struct )̵ຍԈ( enum )౲ᘶ
)֛ݳ union ) tokenၞጱఘ٭ӥڠୌෛᑕଧᶱ̶ਙժԞݢզਧԎၝኞਡᬀۗં௔̶

ᛔਧԎၝኞਡኧଃํ proc_macro_deriveં௔޾ (TokenStream) -> TokenStreamᓋݷጱل
හਧԎ̶ڍᥠ௔ݢํ

ᬌف TokenStream  ฎଃํ derive  ં௔ጱᑕଧᶱጱ tokenၞ̶ᬌڊ TokenStream  ஠ᶳฎӞᕟ
ᑕଧᶱ҅ᆐݸਖ਼ᬯᕟᑕଧᶱ᭄کےᬌف TokenStream  Ӿጱᮎ๵ᑕଧᶱಅࣁጱཛྷࣘ౲ࣘӾ̶

ӥᶎฎၝኞਡጱӞӻᐏ̶ֺਙဌํ੒ᬌفಗᤈձ֜ํአጱ඙֢҅ݝฎ᭄ےԧӞӻڍහ 
answer̶

ᆐֵݸአᬯӻၝኞਡғ

extern crate proc_macro_examples;
use proc_macro_examples::make_answer;

make_answer!();

fn main() {
    println!("{}", answer());
}

extern crate proc_macro;
use proc_macro::TokenStream;

#[proc_macro_derive(AnswerFn)]
pub fn derive_answer_fn(_item: TokenStream) -> TokenStream {
    "fn answer() -> u32 { 42 }".parse().unwrap()
}

https://rustwiki.org/zh-CN/reference/statements.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%B4%BE%E7%94%9F%E5%AE%8F
https://rustwiki.org/zh-CN/reference/attributes/derive.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23derive-macro-helper-attributes
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
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ၝኞਡᬀۗં௔

ၝኞਡݢզਖ਼᷐क़ጱં௔Ⴒکےਙժಅࣁጱᑕଧᶱጱ֢አऒӾ̶ᬯԶં௔ᤩᑍԅၝኞਡᬀۗં
௔̶ᬯԶં௔ฎభ௔ጱ҅ਙժਂࣁጱࠔӞፓጱฎਖ਼ᬯԶં௔ֵࣁአሿ឴࣋஑ጱં௔꧊ݻݍᬌف
ਙժ̶کզ፡ݢਧԎਙժጱၝኞਡӾ̶Ԟ੪ฎ᧔ಅํᧆਡጱਡଫአ᮷ک

ਧԎᬀۗં௔ጱොဩฎࣁ proc_macro_derive  ਡӾනᗝӞӻ attributes  Ძ҅ྌᲫଃํӞӻ
ֵአ᭖ړݩᵍጱຽᦩᒧڜᤒ҅ᬯԶຽᦩᒧฎᬀۗં௔ጱݷᑍ̶

ֺই҅ӥᶎጱၝኞਡਧԎԧӞӻᬀۗં௔ helper๋҅֕ᕣဌํአਙ؉ձ֜Ԫఘ̶

ᆐࣁݸӞӻᕮ຅֛Ӥֵአᬯӻၝኞਡғ

ં௔ਡ

ં௔ਡਧԎݢզᴫکےᑕଧᶱӤጱෛጱक़᮱ં௔҅ᬯԶᑕଧᶱ۱ೡक़᮱( extern ਫํࢴ̵ࣘ(
ሿ̵trateਫሿ҅զ݊ trait्กӾጱݱᔄᑕଧᶱ̶

ં௔ਡኧଃํ proc_macro_attributeં௔޾ (TokenStream, TokenStream) -> 
TokenStreamᓋݷጱݢํلᥠ௔ڍහਧԎ̶ᓋݷӾጱᒫӞӻ TokenStream  ฎં௔ݷᑍݸᶎጱ
ਧኴ token໅(delimited token tree)ҁӧ۱ೡक़੶ਧኴᒧ҂̶ইຎᧆં௔֢ԅ᥃ં௔(bare

extern crate proc_macro_examples;
use proc_macro_examples::AnswerFn;

#[derive(AnswerFn)]
struct Struct;

fn main() {
    assert_eq!(42, answer());
}

#[proc_macro_derive(HelperAttr, attributes(helper))]
pub fn derive_helper_attr(_item: TokenStream) -> TokenStream {
    TokenStream::new()
}

#[derive(HelperAttr)]
struct Struct {
    #[helper] field: ()
}

https://rustwiki.org/zh-CN/reference/print.html%23%E6%B4%BE%E7%94%9F%E5%AE%8F%E8%BE%85%E5%8A%A9%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/attributes.html%23active-and-inert-attributes
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B1%9E%E6%80%A7%E5%AE%8F
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
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attribute)ᕳڞ҅ڊᒫӞӻ TokenStream  ꧊ԅᑮ̶ᒫԫӻ TokenStream  ฎᑕଧᶱጱٌ֟᮱
ጱ TokenStreamڊ۱ೡᧆᑕଧᶱጱٌ՜ં௔̶ᬌ҅ړ  ਖ਼ྌં௔ਡଫአጱᑕଧᶱ๊ഘԅձ఺හ
ᰁጱᑕଧᶱ̶

ֺই҅ӥᶎᬯӻં௔ਡളݑᬌၞفଚೲܻ໏ᬬ҅ࢧਫᴬӤ੒ં௔ଚ෫඙̶֢

ӥᶎᐏֺดᐏԧં௔ਡ፡کጱਁᒧԀ۸ጱ TokenStream̶ᬌڊਖ਼ดᐏࣁᖫᦲ෸ጱᖫᦲ࢏ᬌڊᑻ
ڊᶎጱဳ᯽Ӿᕳݸහڍᶎྯӻᐏֺݸࣁ਻Ԟ᮷ٖڊᖗጱ҂ᬌڹӾ̶ҁٍ֛໒ୗฎզ "out:"ԅݗ
ԧ̶

#[proc_macro_attribute]
pub fn return_as_is(_attr: TokenStream, item: TokenStream) -> TokenStream {
    item
}

// my-macro/src/lib.rs

#[proc_macro_attribute]
pub fn show_streams(attr: TokenStream, item: TokenStream) -> TokenStream {
    println!("attr: \"{}\"", attr.to_string());
    println!("item: \"{}\"", item.to_string());
    item
}

https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
https://rustwiki.org/zh-CN/reference/items.html
https://doc.rust-lang.org/proc_macro/struct.TokenStream.html
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// src/lib.rs
extern crate my_macro;

use my_macro::show_streams;

// ᐏֺ: चᏐڍහ
#[show_streams]
fn invoke1() {}
// out: attr: ""
// out: item: "fn invoke1() { }"

// ᐏֺ: ଃᬌ݇فහጱં௔
#[show_streams(bar)]
fn invoke2() {}
// out: attr: "bar"
// out: item: "fn invoke2() {}"

// ᐏֺ: ᬌ݇فහӾํग़ӻ token ጱ
#[show_streams(multiple => tokens)]
fn invoke3() {}
// out: attr: "multiple => tokens"
// out: item: "fn invoke3() {}"

// ᐏֺ:
#[show_streams { delimiters }]
fn invoke4() {}
// out: attr: "delimiters"
// out: item: "fn invoke4() {}"
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crate ޾რ෈կ

crates-and-source-files.md
commit: eabdf09207bf3563ae96db9d576de0758c413d5d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-24

ဩݙ

Crate :

   UTF8BOM?

   SHEBANG?

   InnerAttribute*

   Item*

᦯ဩ

UTF8BOM : \uFEFF

SHEBANG : #!  ~ \n +†

ဳ఺ғੱᓕ؟ձٌ֜՜᧍᥺Ӟ໏҅Rust Ԟ᮷ݢզ᭗ᬦᥴ᯽޾࢏ᖫᦲ࢏ਫሿ҅֕ሿࠔࣁӞ
ಅզ๜ᒍ҅ࢩԅᬯԶܻࢩᖫᦲጱ̶ݢଚӬᧆ᧍᥺ԞฎӞፗᤩᦡᦇԅ҅࢏ጱਫሿฎᖫᦲࣁਂ
ᜓಅํጱᦎᦞ᮷ฎचԭᖫᦲ࢏ᬯ๵᪠ஆጱ̶

Rust ጱ᧍Ԏํᖫᦲ෸޾ᬩᤈ෸ԏᳵጱᴤྦྷ૧୑(phase distinction)̶1 ٌӾᶉாᥴ᯽ጱ᧍Ԏᥢڞ
ഴګᖫᦲጱ౮ᨳ҅ᘒۖாᥴ᯽ጱ᧍Ԏᥢڞഴګᑕଧࣁᬩᤈ෸ጱᤈԅ̶

ᖫᦲཛྷࣳզ crate ԅӾஞ̶ྯེᖫᦲ᮷զრᎱጱ୵ୗ॒ቘܔӻጱ crate҅ইຎ౮҅ۑਖ਼ኞ౮ԫᬰ

ಗᤈ෈կ౲຤ᐿᔄࣳጱପ෈կ̶2ݢӻ crateғܔ୵ୗጱګ

crate ฎᖫᦲ޾᱾ളጱ҅زܔԞฎᇇ๜ഴ̵ګᇇ๜޾ݎړᬩᤈ෸ے᫹ጱच๜̶زܔӞӻ crate ۱
ጱཛྷࣘҁ՗ཛྷٖࣘ᮱᪠ஆጱ᥯ଶ๶ݷ܇Ӟӻ્ॺጱଃ֢አऒጱཛྷࣘ໅̶ᬯӻ໅ጱᶮ੶ฎӞӻތ
፡҂҅ଚӬӞӻ crate Ӿጱձ֜ᑕଧᶱ᮷ํӞӻᥢ᝜ጱཛྷࣘ᪠ஆ๶ᤒᐏਙࣁ crate ጱཛྷࣘ໅Ӿጱ
֖ᗝ̶

https://rustwiki.org/zh-CN/reference/print.html%23crate-%E5%92%8C%E6%BA%90%E6%96%87%E4%BB%B6
https://github.com/rust-lang/reference/blob/master/src/crates-and-source-files.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/crates-and-source-files.html%23shebang
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/paths.html
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Rust ᖫᦲ࢏௛ฎֵአܔӻრ෈կ֢ԅᬌف๶୏ސᖫᦲᬦᑕጱ҅ଚӬ௛ฎኞ౮ܔӻᬌڊ crate̶
੒ᬌفრ෈կጱ॒ቘݢᚆ੕ᛘٌ՜რ෈կ֢ԅཛྷࣘᤩے᫹ᬰ๶̶რ෈կጱಘ઀ݷԅ .rs̶

Rust რ෈կൈᬿԧӞӻཛྷٌࣘ҅ݷᑍ޾ҁࣁ୮ڹ crate ጱཛྷࣘ໅Ӿጱ҂֖ᗝฎ՗რ෈կक़᮱ਧ
Ԏጱғᥝԍ᭗ᬦ୚አრ෈կӾጱดୗཛྷࣘ(Module)ᶱ҅ᥝԍኧ crate ๜᫝ጱݷᑍਧԎ̶ྯӻრ
෈կ᮷ฎӞӻཛྷࣘ҅֕ଚᶋྯӻཛྷࣘ᮷ᵱᥝᛔ૩ጱრ෈կғग़ӻཛྷࣘਧԎݢզ્ॺݶࣁӞӻ෈
կӾ̶

ྯӻრ෈կ۱ތӞӻኧᵭӻ౲ग़ӻᑕଧᶱਧԎᕟ౮ጱդᎱଧ҅ڜଚӬᬯԶრ෈կ᮷ݢᭌࣈ՗ଫ
አԭٌٖ᮱ཛྷࣘጱձ఺හᰁጱં௔୏ত҅य़᮱ړᬯԶં௔᮷տտ୽ߥᖫᦲ࢏ᤈԅ̶ݷ܇ጱ crate
໑ཛྷࣘݢᴫଃӞԶଫአԭෆӻ crate ጱં௔̶

ਁᜓᶲଧຽᦕ(BOM)

෈ࣁሿڊᚆݝᭌጱUTF8ਁᜓଧຽᦕҁUTF8BOMԾኞୗ҂ᤒᐏᧆ෈կฎአ UTF8 ᖫᎱጱ̶ਙݢ
կጱ୏१҅ଚӬᖫᦲ࢏տ஺ኼਙ̶

Shebang

რ෈կݢզํӞӻshebangҁSHEBANGԾኞୗ҂҅ਙ೰ᐏ඙֢ᔮᕹֵአՋԍᑕଧ๶ಗᤈྌ෈
կ̶ਙ๜ᨶӤฎਖ਼რ෈կ֢ԅݢಗᤈᚕ๜॒ቘ̶shebang ݝᚆڊሿࣁ෈կጱ୏१ҁ֕ฎᥝݢࣁ
ᭌጱ UTF8BOM ኞԾୗԏݸ҂̶ਙտᤩᖫᦲ࢏஺ኼ̶ֺইғ

// ೰ਧ crate ݷᑍ.
#![crate_name = "projx"]

// ೰ਧᖫᦲᬌڊ෈կጱᔄࣳ
#![crate_type = "lib"]

// ಑୏Ӟᐿᦄޞ
// ᬯݢݙզනࣁձ֜ཛྷࣘӾ, ᘒӧฎݝᚆනݷ܇ࣁ crate ཛྷࣘ᯾̶
#![warn(non_camel_case_types)]

https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E8%8A%82%E9%A1%BA%E5%BA%8F%E6%A0%87%E8%AE%B0bom
https://en.wikipedia.org/wiki/Byte_order_mark%23UTF-8
https://en.wikipedia.org/wiki/Shebang_(Unix)
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ԅԧ᭿عӨં௔Ⴐႝ҅ Rust ੒ shebang ݙဩ؉ԧӞӻᴴګғฎ #!  ਁᒧӧᚆݸ᪙ token [҅
஺ኼӾᳵጱဳ᯽౲ᑮጮᒧ̶ইຎᬲݍྌᴴڞ҅ګӧտਖ਼ٌᥤԅ shebang҅ᘒտਖ਼ٌᥤԅં௔ጱ
୏ত̶

ᶼ੕޾۱ف no_stdno_std

๜ᜓٖ਻૪ᕪᑏفᶼ੕۱فᮎᒍ᯾ԧ̶

mainڍහ

ਙ஠ᶳӧᚆํ݇҅ࣁහਂڍಗᤈ෈կ̶ইຎӞӻ mainݢզᤩᖫᦲ౮ݢ හጱ crateڍmain ތ۱
හ҅ӧᚆ੒्ٌกձ֜ traitᕅ๳౲ኞਂ๗ᕅ๳҅ӧᚆํձ֜ whereৼ҅ݙଚӬਙጱᬬࢧᔄࣳ஠
ᶳฎզӥᔄࣳԏӞ:

()

Result<(), E> where E: Error

ဳ఺: ꧋ᦜߺԶᬬࢧᔄࣳጱਫሿฎኧฮ๚ᑞਧጱ Termination  trait ٬ਧጱ̶

no_mainno_mainં௔

* crate ੶ᕆֵአ ࣁݢ no_mainં௔*๶ᐬྊ੒ݢಗᤈԫᬰګ෈կݎ૲ main  symbol҅ܨᐬྊ
୮ڹ crate ጱ main ڍහጱಗᤈ̶୮᱾ളጱٌ՜੒᨝ਧԎԧ mainڍහ෸҅ᬯஉํአ̶

crate_namecrate_nameં௔

#!/usr/bin/env rustx

fn main() {
    println!("Hello!");
}

https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/comments.html
https://rustwiki.org/zh-CN/reference/whitespace.html
https://rustwiki.org/zh-CN/reference/print.html%23%E9%A2%84%E5%AF%BC%E5%85%A5%E5%8C%85%E5%92%8C-no_std
https://rustwiki.org/zh-CN/reference/names/preludes.html
https://rustwiki.org/zh-CN/reference/print.html%23main%E5%87%BD%E6%95%B0
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://doc.rust-lang.org/std/process/trait.Termination.html
https://rustwiki.org/zh-CN/reference/print.html%23no_main%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23crate_name%E5%B1%9E%E6%80%A7
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ဩ๶೰ਧݙᶱં௔زcrate ੶ᕆଫአ crate_nameં௔҅ଚ᭗ᬦֵአ MetaNameValueStr ࣁݢ
crate ጱݷᑍ̶

crate ݷᑍӧᚆԅᑮ҅Ӭݝᚆ۱ތ [Unicodeਁྮහਁ]౲ਁᒧ - (U+002D)̶

1 ᬯᐿڦ܄Ԟਂࣁԭᥴ᯽࢏Ӿ̶ᶉா༄ັ҅ই᧍ဩړຉ̵ᔄࣳ༄ັ޾ lint༄ັ҅᮷ଫᧆࣁᑕଧಗᤈԏڹᬰᤈ҅
ᘒӧᥝ݄ᓕᑕଧ֜෸ಗᤈ̶

2 crate ํᅩᔄ֒ԭ ECMA-335 CLI ཛྷࣳӾጱ assembly̵SML/NJ ᖫᦲᓕቘ࢏Ӿጱ library̵Owens ޾ Flatt ཛྷ
ࣘᔮᕹӾጱ unit҅ ౲ Mesa Ӿጱ configuration̶

#![crate_name = "mycrate"]

https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
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๵կᖫᦲ

conditional-compilation.md
commit: 949726950a4ac5c8674e902dc33c09b48fc7434c 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

ConfigurationPredicate :
      ConfigurationOption
   | ConfigurationAll
   | ConfigurationAny
   | ConfigurationNot

ConfigurationOption :

   IDENTIFIER ( =  (STRING_LITERAL | RAW_STRING_LITERAL))?

ConfigurationAll

   all  (  ConfigurationPredicateList? )

ConfigurationAny

   any  (  ConfigurationPredicateList? )

ConfigurationNot
   not  (  ConfigurationPredicate )

ConfigurationPredicateList

   ConfigurationPredicate ( ,  ConfigurationPredicate)* , ?

໑ഝ຤Զ๵կ҅ *๵կ௔ᖫᦲጱრդᎱ(Conditionally compiled source code)*ݢզᤩᦊԅฎ
crate რդᎱጱӞ᮱҅ړԞݢզӧᤩᦊԅฎ crate რդᎱጱӞ᮱ݢ̶ړզֵአં௔ cfg  ޾ 
cfg_attr  զٖ݊ᗝጱ cfg  macro ๶ํ๵կࣈ੒რդᎱᬰᤈᖫᦲ̶ᬯԶ๵կݢզचԭᤩᖫᦲ
ጱ crate ጱፓຽຝ຅̵փ᭓ᕳᖫᦲ࢏ጱ꧊҅զ݊ӥᶎਖ਼ᧇᕡൈᬿጱӞԶٌ՜Ԫᶱ̶

ྯᐿ୵ୗጱᖫᦲ๵կ᮷ํӞӻᦇᓒᕮຎԅ፥౲؃ጱᯈᗝ᧲᦯(configuration predicate)̶᧲᦯ฎ
զӥٖ਻ԏӞғ

https://rustwiki.org/zh-CN/reference/print.html%23%E6%9D%A1%E4%BB%B6%E7%BC%96%E8%AF%91
https://github.com/rust-lang/reference/blob/master/src/conditional-compilation.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/tokens.html%23string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23raw-string-literals
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23the-cfg-attribute
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23the-cfg_attr-attribute
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23the-cfg-macro
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Ӟӻᯈᗝᭌᶱ̶ইຎᦡᗝԧᧆᭌᶱ҅ڞԅ፥҅ইຎ๚ᦡᗝڞԅ؃̶
all()  ᬯ໏ጱᯈᗝ᧲᦯ڜᤒ҅ڜᤒٖጱᯈᗝ᧲᦯զ᭖ړݩᵍ̶ইຎᛗ੝ํӞӻ᧲᦯ԅ
ԅ፥̶ڞԅ؃̶ইຎဌํ᧲᦯҅ڞ؃҅
any()  ᬯ໏ጱᯈᗝ᧲᦯ڜᤒ҅ڜᤒٖጱᯈᗝ᧲᦯զ᭖ړݩᵍ̶ইຎᛗ੝ํӞӻ᧲᦯ԅ
፥҅ڞԅ፥̶ইຎဌํ᧲᦯҅ڞԅ؃̶
ଃӞӻᯈᗝ᧲᦯ጱ not()  ཛྷୗ ̶ইຎྌ᧲᦯ԅ؃҅ෆӻᯈᗝਙԅ፥Ҕইຎྌ᧲᦯ԅ፥҅
ෆӻᯈᗝԅ؃̶

ᯈᗝᭌᶱݢզฎݷᑍ҅ԞݢզฎᲫ꧊੒҅ਙժݢզᦡᗝ҅Ԟݢզӧᦡᗝ̶ݷᑍզܔӻຽᦩᒧ୵
ୗֺٟ҅فই unix̶Ძ꧊੒ᤩٟԅຽᦩᒧݸ᪙ =҅ᆐٚݸ᪙ӞӻਁᒧԀ̶ֺই҅
target_arch=“x86_64”  ੪ฎӞӻᯈᗝᭌᶱ̶

ဳ఺: = ጱᑮጮᒧਖ਼ᤩ஺ኼ̶ࢱޮ  foo="bar" "foo = "bar ޾   ฎᒵհጱᯈᗝᭌᶱ̶

ᲫࣁᲫ꧊੒ᯈᗝᭌᶱڜᤒӾӧฎࠔӞጱ̶ֺই҅ feature = "std"  and feature = "serde"
෸ᦡᗝ̶ݶզݢ

ᦡᗝᯈᗝᭌᶱ

ᦡᗝߺԶᯈᗝᭌᶱฎࣁ crate ᖫᦲ๗෸੪ᶉாᏟਧጱ̶ӞԶᭌᶱંԭᖫᦲ࢏ᦡᗝᵞ(compiler-
set)҅ᬯ᮱ړᭌᶱฎᖫᦲ࢏໑ഝፘىᖫᦲහഝᦡᗝጱ̶ٌ՜ᭌᶱંԭձ఺ᦡᗝᵞ(arbitrarily-
set)҅ᬯ᮱ړᦡᗝ஠ᶳ՗դᎱԏक़փ݇ᕳᖫᦲ࢏๶ᛔԆᦡᗝ̶෫ဩࣁྋࣁᖫᦲጱ crate ጱრդᎱ
Ӿᦡᗝᖫᦲᯈᗝᭌᶱ̶

ဳ఺: ੒ԭ rustc҅ձ఺ᯈᗝᵞጱᯈᗝᭌᶱᥝֵአ޸եᤈ݇හ --cfg  ๶ᦡᗝ̶

ဳ఺: Ძݷԅ feature  ጱᯈᗝᭌᶱӞᛱᤩ Cargo ᕅਧአԭ೰ਧᖫᦲ๗ҁአکጱݱᐿᖫ
ᦲ҂ᭌᶱݢ޾ᭌׁᩢᶱ̶

⚠  ᦄޞғձ఺ᯈᗝᵞጱᯈᗝᭌᶱݢᚆӨᖫᦲ࢏ᦡᗝᵞጱᯈᗝᭌᶱᦡᗝፘݶጱ꧊̶ֺই҅
եᤈ rustc --cfg "unix" program.rs҅ᬯ޸զಗᤈݢᖫᦲӞӻ Windows ፓຽ෸҅ࣁ
໏੪ݶ෸ᦡᗝԧ unix windows ޾   ᯈᗝᭌᶱ̶֕ਫᴬӤᬯ໏؉ฎӧกฬጱ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AE%BE%E7%BD%AE%E9%85%8D%E7%BD%AE%E9%80%89%E9%A1%B9
https://doc.rust-lang.org/rustc/command-line-arguments.html%23--cfg-configure-the-compilation-environment
https://doc.rust-lang.org/cargo/reference/features.html
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target_archtarget_arch

Ძ꧊੒ᭌᶱ҅አԭӞེ௔ᦡᗝᖫᦲፓຽጱ CPU ຝ຅̶ᧆ꧊ᔄ֒ԭଘݣጱፓຽӣزᕟ(target

triple)1ӾጱᒫӞӻزᔰ҅֕Ԟӧਠقፘ̶ݶ

ᐏֺ꧊ғ

"x86"

"x86_64"

"mips"

"powerpc"

"powerpc64"

"arm"

"aarch64"

target_featuretarget_feature

Ძ꧊੒ᭌᶱ҅አԭᦡᗝ୮ڹᖫᦲፓຽጱݢአଘݣᇙ௔̶

ᐏֺ꧊ғ

"avx"

"avx2"

"crt-static"

"rdrand"

"sse"

"sse2"

"sse4.1"

 ᬮԅ࢏አᇙ௔ጱๅग़ᕡᜓ҅᧗݇ᥠ target_featureં௔̶ྌक़҅ᖫᦲݢىํ
target_featureᭌᶱ൉׀ԧӞӻ᷐क़ጱ crt-staticᇙ௔҅ਙᤒᐏᵱᥝ᱾ളӞӻݢአጱᶉாC
ᬩᤈ෸̶

target_ostarget_os

Ძ꧊੒ᭌᶱ҅አԭӞེ௔ᦡᗝᖫᦲፓຽጱ඙֢ᔮᕹᔄ̶ࣳᧆ꧊ᔄ֒ԭଘݣፓຽӣزᕟӾጱᒫԫ
ᔰ̶زᒫӣӻ޾

https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23the-target_feature-attribute
https://rustwiki.org/zh-CN/reference/linkage.html%23static-and-dynamic-c-runtimes
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ᐏֺ꧊ғ

"windows"

"macos"

"ios"

"linux"

"android"

"freebsd"

"dragonfly"

"openbsd"

"netbsd"

target_familytarget_family

Ძ꧊੒ᭌᶱ൉׀ԧ੒ٍ֛ፓຽଘݣๅ᭗አ۸ጱൈᬿ҅ྲইᖫᦲፓຽ඙֢ᔮᕹ౲ຝ຅̶ݢզᦡᗝ
ձ఺හᰁጱᲫ꧊੒̶ ๋ग़ᦡᗝӞེ҅አԭᦡᗝᖫᦲፓຽጱ඙֢ᔮᕹᔄ̶ڦ

ᐏֺ꧊ғ

"unix"

"windows"

"wasm"

unixunix ޾ windowswindows

ইຎᦡᗝԧ target_family = "unix" ᦯ unix᧲ڞ   ԅ፥Ҕইຎᦡᗝԧ target_family = 
"windows" ᦯ windows᧲ڞ   ԅ፥̶

target_envtarget_env

Ძ꧊੒ᭌᶱ҅አ๶ᬰӞྍၾᴻᖫᦲፓຽଘמݣ௳Өಅአ ABI ౲ libc  ፘىጱྏԎ̶ኧԭܻܲݥ
Ӥ҅ݣᦜग़ GNU ଘࣁྌֺ҅ইࢩՐ୮ਫᴬᵱᥝၾᴻྏԎ෸҅಍ਖ਼ྌ꧊ਧԎԅᶋᑮਁᒧԀ̶҅ࢩ
ྌ꧊ਖ਼ԅᑮ̶ᧆ꧊ᔄ֒ԭଘݣፓຽӣزᕟጱᒫࢥӻزᔰ҅֕Ԟํ̶ڦ܄Ӟӻڦ܄ฎف્ࣁୗ
ABI Ӥ҅ྲইࣁፓຽԅ્فୗᔮᕹ෸҅ gnueabihf  տᓌࣈܔਖ਼ target_env  ਧԎԅ "gnu"̶

ᐏֺ꧊ғ

https://rustwiki.org/zh-CN/reference/print.html%23unix-%E5%92%8C-windows
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""

"gnu"

"msvc"

"musl"

"sgx"

target_endiantarget_endian

Ძ꧊੒ᭌᶱ҅໑ഝᖫᦲፓຽጱ CPU ጱਁᜓଧ(endianness)ં௔Ӟེ௔ᦡᗝ꧊ԅ “little” ౲
“big”̶

target_pointer_widthtarget_pointer_width

Ძ꧊੒ᭌᶱ҅አԭӞེ௔ᦡᗝᖫᦲፓຽጱ೰ᰒ਼֖(pointer width in bits)̶

ᐏֺ꧊ғ

"16"

"32"

"64"

target_vendortarget_vendor

Ძ꧊੒ᭌᶱ҅አԭӞེ௔ᦡᗝᖫᦲፓຽጱ׀ଫ̶ࠟ

ᐏֺ꧊ғ

"apple"

"fortanix"

"pc"

"unknown"

testtest

rustc ࣁአ̶᭗ᬦސᖫᦲၥᦶॺկ෸ࣁ  ᯾ֵአ --test አ̶᧗݇ᴅၥސեᤈ݇හ๶ਠ౮ྌ޸ 
ᦶᒍᜓ๶឴ݐๅग़޾ၥᦶඪ೮ፘىጱמ௳̶

https://doc.rust-lang.org/rustc/command-line-arguments.html%23--test-build-a-test-harness
https://rustwiki.org/zh-CN/reference/attributes/testing.html
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debug_assertionsdebug_assertions

ኞԾࣁᚆ҅֕ӧᚆۑአ᷐क़ጱդᎱ᧣ᦶސӾݎ୏ࣁզአԭݢአ̶ᬯސᬰᤈᶋս۸ᖫᦲ෸ἕᦊࣁ
Ӿސአ̶ֺই҅ਙഴګ፳ຽٵପጱ debug_assert!ਡҁฎݢވአ҂̶

proc_macroproc_macro

୮ᶳᥝ೰ਧ୮ڹ crate ጱᖫᦲᬌڊ෈կᔄࣳ(crate-type)ԅ proc_macro  ෸ᦡᗝ̶

๵կᖫᦲጱ୵ୗ

cfgcfgં௔

ဩݙ

CfgAttrAttribute :
   cfg  (  ConfigurationPredicate )

cfgં௔໑ഝᯈᗝ᧲᦯ํ๵կ۱ࣈೡਙಅᴫےጱӳᥜ̶

ਙᤩٟ౮ cfg ̶( ฎӞӻݸ᪙Ӟӻᯈᗝ᧲᦯๋҅ٚ҅) ᪙Ӟӻݸ 

ইຎ᧲᦯ԅ፥҅ڞ᯿ٟᧆ᮱ړդᎱֵٌ҅Ӥဌํ cfg  ં௔̶ইຎ᧲᦯ԅڞ؃҅՗რդᎱӾڢᴻ
ᧆٖ਻̶

:හӤጱӞԶֺৼڍࣁ

https://doc.rust-lang.org/std/macro.debug_assert.html
https://rustwiki.org/zh-CN/reference/linkage.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%9D%A1%E4%BB%B6%E7%BC%96%E8%AF%91%E7%9A%84%E5%BD%A2%E5%BC%8F
https://rustwiki.org/zh-CN/reference/print.html%23cfg%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
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cfgં௔꧋ᦜࣁձ֜꧋ᦜં௔ጱࣈොӤֵአ̶

cfg_attrcfg_attrં௔

ဩݙ

CfgAttrAttribute :

   cfg_attr  (  ConfigurationPredicate ,  CfgAttrs? )

CfgAttrs :

   Attr ( ,  Attr)* , ?

cfg_attrં௔໑ഝᯈᗝ᧲᦯ํ๵կંތ۱ࣈ௔̶

୮ᯈᗝ᧲᦯ԅ፥෸҅ྌં௔઀୏ԅ᧲᦯ڊڜݸጱં௔̶ֺই҅ӥᶎጱཛྷࣘݢզࣁ linux.rs  ౲ 
windows.rs  Ӿ᮷ᚆತ̶ک

// ᧆڍහݝտࣁᖫᦲፓຽԅ macOS ෸಍տ۱ࣁތ຅ୌӾ
#[cfg(target_os = "macos")]
fn macos_only() {
  // ...
}

// ྌڍහՐࣁਧԎԧ foo ౲ bar ෸಍տᤩ۱ࣁތ຅ୌӾ
#[cfg(any(foo, bar))]
fn needs_foo_or_bar() {
  // ...
}

// ྌڍහՐࣁᖫᦲፓຽฎ32֖֛ᔮຝ຅ጱᔄunix ᔮᕹ෸಍տᤩ۱ࣁތ຅ୌӾ
#[cfg(all(unix, target_pointer_width = "32"))]
fn on_32bit_unix() {
  // ...
}

// ྌڍහՐࣁဌํਧԎ foo ෸಍տᤩ۱ࣁތ຅ୌӾ
#[cfg(not(foo))]
fn needs_not_foo() {
  // ...
}

https://rustwiki.org/zh-CN/reference/print.html%23cfg_attr%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes.html
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ᇿጱં௔̶ֺইғܔᛔ઀୏ԅݱᵭӻ̵Ӟӻ౲ग़ӻં௔̶ग़ӻં௔ਖ਼ڊڜզݢ

ဳ఺: cfg_attr  ᚆ઀୏ԅݚӞӻ cfg_attr̶ྲইғ
#[cfg_attr(target_os = "linux", cfg_attr(feature = "multithreaded", 

some_other_attribute))]  
ᬯӻฎݳဩጱ̶ᬯӻᐏֺᒵපԭғ
#[cfg_attr(all(target_os = "linux", feature ="multithreaded"), 

some_other_attribute)] .

cfg_attr  ં௔꧋ᦜࣁձ֜꧋ᦜં௔ጱࣈොӤֵአ̶

The cfgcfg macro

cfgcfgਡ

ٖᗝጱ cfgਡളܔݑӻᯈᗝ᧲᦯҅୮᧲᦯ԅ፥෸ᦇᓒԅ true  ਁᶎᰁ҅୮᧲᦯ԅ؃෸ᦇᓒԅ 
false  ਁᶎᰁ̶

ֺইғ

#[cfg_attr(target_os = "linux", path = "linux.rs")]
#[cfg_attr(windows, path = "windows.rs")]
mod os;

#[cfg_attr(feature = "magic", sparkles, crackles)]
fn bewitched() {}

// ୮ސአԧ `magic` ᇙ௔෸, ӤᶎጱդᎱਖ਼տᤩ઀୏ԅ:
#[sparkles]
#[crackles]
fn bewitched() {}

https://rustwiki.org/zh-CN/reference/print.html%23cfg%E5%AE%8F
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1 Ḓضᕳڊ ፓຽӣزᕟ ጱ݇ᘍᩒා࣎ࣈғ
https://www.bookstack.cn/read/rCore_tutorial_doc/d997e9cbdfeef7d4.md̶
ളӥ๶ԅᴠྊᧆ࣎ࣈ०ප҅౯አᛔ૩ጱቘᥴᓌܔ᯿॔Ӟӥ౯੒ᬯӻݷ᦯ጱቘᥴ:
ፓຽӣزᕟݢզቘᥴԅ౯ժଉ᧔ጱଘތ۱҅௳מݣᬯԶמ௳ғᒫӞᶱزᔰғCPU ຝ຅Ҕᒫԫᶱزᔰғ׀ଫ
ࠟҔᒫӣᶱزᔰғ඙֢ᔮᕹҔᒫࢥᶱزᔰғABI̶
Rust ӥັ፡୮ڹଘݣጱӣزᕟં௔ݢզአ rustc --version --verbose ౯ૡ֢๢ӥӥࣁեᤈ̶ྲই౯޸ 
ಗᤈᬯᤈ޸եᤈጱᬌڊጱ host ԅғ௳מ  host: x86_64-unknown-linux-gnu҅ᮎ౯᮷ૡ֢๢ጱፓຽӣز
ᕟጱמ௳੪ฎғCPU ຝ຅ԅ x86_64 ҅׀ଫࠟԅ unknown ҅඙֢ᔮᕹԅ linux ҅ABI ԅ gnu ̶
౯ݚӞݣ windows ๢࢏ԅғ host: x86_64-pc-windows-msvc҅ᮎᬯݣጱፓຽӣزᕟጱמ௳ԅғCPU ຝ
຅ԅ x86_64 ҅׀ଫࠟԅ pc ҅඙֢ᔮᕹԅ windows ҅ABI ԅ msvc ̶
Rust ਥො੒ӞԶଘݣ൉׀ԧἕᦊጱፓຽӣزᕟ҅౯ժݢզ᭗ᬦ rustc --print target-list ե๶ັ፡޸ 
ਠෆڜᤒ̶

let machine_kind = if cfg!(unix) {
  "unix"
} else if cfg!(windows) {
  "windows"
} else {
  "unknown"
};

println!("I'm running on a {} machine!", machine_kind);
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ᑕଧᶱ

items.md
commit: b0e0ad6490d6517c19546b1023948986578fc378 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-8

:ဩݙ

Item:

   OuterAttribute*

      VisItem
   | MacroItem

VisItem:

   Visibility?

   (
         Module
      | ExternCrate
      | UseDeclaration
      | Function
      | TypeAlias
      | Struct
      | Enumeration
      | Union
      | ConstantItem
      | StaticItem
      | Trait
      | Implementation
      | ExternBlock
   )

MacroItem:
      MacroInvocationSemi
   | MacroRulesDefinition

*ᑕଧᶱ*ฎ crate ጱᕟ౮̶زܔᑕଧᶱኧӞॺ્ॺጱཛྷࣘᤩᕟᕢࣁӞӻ crate ̶ٖྯӻ crate ᮷

https://rustwiki.org/zh-CN/reference/print.html%23%E7%A8%8B%E5%BA%8F%E9%A1%B9
https://github.com/rust-lang/reference/blob/master/src/items.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/items/extern-crates.html
https://rustwiki.org/zh-CN/reference/items/use-declarations.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/type-aliases.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/macros.html%23macro-invocation
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/%E7%BF%BB%E8%AF%91%E8%AF%B4%E6%98%8E.html%23%E5%B8%B8%E7%94%A8%E8%AF%8D%E7%BF%BB%E8%AF%91
https://rustwiki.org/zh-CN/reference/items/modules.html
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ํӞӻ“๋क़੶”ጱݷ܇ཛྷࣘҔcrate Ӿಅํጱᑕଧᶱ᮷ٌࣁ crate ጱཛྷࣘ໅Ӿᛔ૩ጱ᪠ஆ̶

ᑕଧᶱࣁᖫᦲ෸੪ਠقᏟਧӥ๶ԧ҅᭗ଉࣁಗᤈ๗ᳵכ೮ᕮ຅ᑞਧ҅ଚݢզḦኸݝࣁ᧛ٖਂ
Ӿ̶

ํզӥپᔄᑕଧᶱ:

ཛྷࣘ
क़᮱crate( extern crate )्ก
use्ก
හਧԎڍ
ᔄࣳਧԎ
ᕮ຅֛ਧԎ
ຍԈਧԎ
ᘶ֛ݳਧԎ
ଉᰁᶱ
ᶉாᶱ
traitਧԎ
ਫሿ
क़᮱ࣘ( extern  blocks)

ํԶᑕଧᶱտ୵౮ৼҁහഝ҂ᶱ्กጱᵌୗ֢አऒ̶ഘݙᦾ᧔҅ࣁӞӻڍහ౲ཛྷࣘӾ҅ᑕଧᶱ
ጱ्กݢզҁࣁᦜग़ఘ٭ӥ҂Ө᧍̵ݙഴ̵ࣘګզ݊ᔄ֒ጱᚆ຅౮ᑕଧᶱԆ֛ጱ᮱կႰࣁݳӞ
̶᩸ᬯԶ֢ࣁአऒٖጱᑕଧᶱጱ఺ԎӨ֢ࣁአऒक़्กጱᑕଧᶱጱ఺ԎፘݶҁਙՖᆐฎᶉா
ᶱ҂҅ݝฎᧆᑕଧᶱࣁཛྷࣘጱݷ޸ᑮᳵӾጱ᪠ஆݷኧ੗ᳮਙጱᑕଧᶱጱݷᑍᴴਧ҅౲ᧆᑕଧᶱ
Ԟݢᚆฎ੗ᳮਙጱᑕଧᶱጱᐺํᑕଧᶱҁྲইڍහጱఘ٭҂̶᧍ဩᥢ᝜೰ਧԧৼᶱ्กݢᚆڊ
ሿጱݳဩ֖ᗝ̶

https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/items/extern-crates.html
https://rustwiki.org/zh-CN/reference/items/use-declarations.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/type-aliases.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
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ཛྷࣘ

modules.md
commit: eabdf09207bf3563ae96db9d576de0758c413d5d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-24

:ဩݙ

Module :

      unsafe ? mod  IDENTIFIER ;

   | unsafe ? mod  IDENTIFIER {

        InnerAttribute*

        Item*

      }

ཛྷࣘฎᵭӻ౲ग़ӻᑕଧᶱጱ਻̶࢏

ཛྷࣘᶱฎӞӻአᜰೡݩೡ᩸๶ጱ҅ํݷᑍጱ҅ଚզىᲫਁ mod  ֢ԅڹᖗጱཛྷ̶ࣘཛྷࣘᶱਖ਼Ӟӻ
ෛጱٍݷཛྷࣘ୚کفᕟ౮ crate ጱཛྷࣘ໅Ӿ̶ཛྷࣘݢզձ఺્ॺ̶

ཛྷࣘጱӞӻֺৼғ

ཛྷࣘ޾ᔄࣳوՁፘݶጱݷ޸ᑮᳵ̶ᐬྊݶࣁӞӻ֢አऒӾ्กӨྌ֢አऒӥཛྷࣘݷݶጱٍݷᔄ
ࣳ(named type)ғԞ੪ฎ᧔҅ᔄࣳਧԎ̵trait̵ᕮ຅̵֛ຍԈ̵ᘶ̵֛ݳᔄࣳ݇හ౲ crate ӧ
ᚆٌ֢ࣁአऒӾ੽ᠰྌ֢አऒӾԞኞපጱཛྷࣘݷᑍ҅ݍԏԽᆐ̶ֵአ use  ୚کف୮֢ڹአऒጱ

mod math {
    type Complex = (f64, f64);
    fn sin(f: f64) -> f64 {
        /* ... */
    }
    fn cos(f: f64) -> f64 {
        /* ... */
    }
    fn tan(f: f64) -> f64 {
        /* ... */
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E6%A8%A1%E5%9D%97
https://github.com/rust-lang/reference/blob/master/src/items/modules.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items.html
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ᑕଧᶱԞݑᬯӻᴴ̶ګ

Ძਁ unsafeىဩӤ҅ݙࣁ  ꧋ᦜڊሿىࣁᲫਁ mod  ԏ֕҅ڹฎࣁ᧍Ԏ੶ᶎܩտᤩ୒አ̶ᬯᐿ
ᦡᦇ꧋ᦜਡࣁਖ਼ىᲫਁ unsafe  ՗ tokenၞӾᑏᴻԏڥڹአྌݙဩ๶ֵአྌىᲫਁ̶

Module Source Filenames

ཛྷࣘጱრ෈կݷ

ဌํդᎱ֛ጱཛྷࣘฎ՗क़᮱෈կے᫹ጱ̶୮ཛྷࣘဌํ path  ં௔ᴴګ෸҅෈կጱ᪠ஆ޾᭦ᬋӤ
ጱཛྷࣘ᪠ஆ԰ԅ̶᳒؟ᐙضཛྷࣘጱ᪠ஆᕟկ(path component)ฎྌཛྷࣘ෈կጱፓ୯҅ᘒཛྷࣘጱ
ٖ਻ਂࣁӞӻզᧆཛྷࣘݷԅ෈կ҅ݷզ .rs  ԅಘ઀෈կݷጱ෈կӾ̶ֺই҅ӥᶎጱᐏֺݢզݍ
ฉᬯᐿཛྷࣘᕮ຅޾෈կᔮᕹᕮ຅ፘ԰ฉ੘ጱىᔮғ

ཛྷࣘ᪠ஆ ෈կᔮᕹ᪠ஆ ෈կٖ਻

crate lib.rs mod util;

crate::util util.rs mod config;

crate::util::config util/config.rs

୮Ӟӻፓ୯ӥํӞӻݷԅ mod.rs  ጱრ෈կ෸҅ཛྷࣘጱ෈կݷԞݢզ޾ᬯӻፓ୯԰ፘฉ੘̶Ӥ
ᶎጱֺৼԞݢզአӞӻಥ᫹ݶӞრᎱٖ਻ጱݷԅ util/mod.rs  ጱਫ֛෈կ๶ᤒᬡཛྷࣘ᪠ஆ 
crate::util̶ဳ఺ӧ꧋ᦜ util.rs util/mod.rs ޾  ̶ࣁ෸ਂݶ 

ဳ఺ғࣁ rustc  1.30 ᇇ๜ԏֵ҅ڹአ෈կ mod.rs  ฎے᫹્ॺৼཛྷࣘጱොဩ̶ሿࣁἩۜ
ֵአෛጱݷ޸ᕅਧ҅ࢩԅਙๅӞᛘ҅ଚӬݢզ᭿ࣁعᶱፓӾ൥ڊᦜग़ݷԅ mod.rs  ጱ෈
կ̶

The pathpath attribute

pathpathં௔

https://rustwiki.org/zh-CN/reference/print.html%23%E6%A8%A1%E5%9D%97%E7%9A%84%E6%BA%90%E6%96%87%E4%BB%B6%E5%90%8D
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/print.html%23path%E5%B1%9E%E6%80%A7
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አԭے᫹क़᮱෈կཛྷࣘጱፓ୯޾෈կݢզݑ pathં௔ጱ୽̶ߥҁ౲ᘏ᧔ݢզᘶֵݳአ path
ં௔๶᯿ෛ೰ਧᮎᐿဌํդᎱ֛ጱཛྷ्ࣘกጱے᫹੒᨝ጱ෈կ᪠ஆ̶҂

੒ԭӧٖࣁᘶཛྷࣘ(inline module)ٖࣘጱཛྷࣘӤጱ pathં௔҅ྌં௔୚فጱ෈կጱ᪠ஆԅፘ
੒ԭ୮ڹრ෈կಅࣁጱፓ୯̶ֺই҅ӥᶎጱդᎱᇆྦྷਖ਼ֵአचԭٌಅ֖ࣁᗝጱ᪠ஆ:

Source File cc 's File Location cc 's Module Path

src/a/b.rs src/a/foo.rs crate::a::b::c

src/a/mod.rs src/a/foo.rs crate::a::c

੒ԭ॒ٖࣁᘶཛྷٖࣘࣘጱ pathં௔҅ྌં௔୚فጱ෈կጱ᪠ஆ٬ݐԭ pathં௔ಅࣁጱრ෈
կጱᔄ̶ࣳҁض੒რ෈կᬰᤈړᔄ҅҂“mod-rs”რ෈կฎ໑ཛྷࣘҁྲইฎ lib.rs  ౲ 
main.rs҂޾෈կݷԅ mod.rs  ጱཛྷࣘ҅“ᶋmod-rs”რ෈կฎಅํٌ՜ཛྷࣘ෈կ̶ҁᮎ҂ࣁ

mod-rs ෈կӾٖ҅ᘶཛྷٖࣘࣘጱ path  ં௔ҁ୚فጱ෈կጱ҂᪠ஆฎፘ੒ԭ mod-rs ෈կጱፓ
୯ҁᧆፓ୯۱ೡ֢ԅፓ୯ጱٖᘶཛྷࣘᕟկݷ҂̶੒ԭᶋmod-rs ෈կ҅ᴻԧ᪠ஆզྌཛྷࣘݷԅፓ
୯ྦྷڹक़ٌ҅՜ฎӞ໏ጱ̶ֺই҅ӥᶎጱդᎱᇆྦྷਖ਼ֵአचԭٌಅ֖ࣁᗝጱ᪠ஆғ

Source File innerinner 's File Location innerinner 's Module Path

src/a/b.rs src/a/b/inline/other.rs crate::a::b::inline::inner

src/a/mod.rs src/a/inline/other.rs crate::a::inline::inner

ᶋmod-rs ෈޾ ጱӞӻֺৼҁmod-rsڞଫአӤᬿ pathં௔ᥢݳཛྷࣘӤႰ્ٌٖ޾ᘶཛྷٖࣘࣁ
կ᮷ᭇአ҂ғ

#[path = "foo.rs"]
mod c;

mod inline {
    #[path = "other.rs"]
    mod inner;
}

#[path = "thread_files"]
mod thread { // ᦲᘏဳғํཛྷࣘᥝٖᘶᬰ๶ጱٖᘶཛྷࣘ
    // ՗ፘ੒ԭ୮ڹრ෈կጱፓ୯ӥጱ `thread_files/tls.rs` ෈կ᯾᫹ `local_data` ཛྷ
̶ࣘ
    #[path = "tls.rs"]
    mod local_data; // ᦲᘏဳғ્ٖཛྷࣘ
}
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Attributes on Modules

ཛྷࣘӤጱં௔

ཛྷࣘ޾ಅํᑕଧᶱӞ໏ᚆളݑक़᮱ં௔̶ਙժԞᚆളٖݑ᮱ં௔ғݢզࣁଃํդᎱ֛ጱཛྷࣘጱ 
{  ԏ҅ݸԞݢզࣁཛྷࣘრ෈կጱ୏१ҁ֕ᶳݢࣁᭌጱ BOM ޾ shebang ԏݸ҂̶

ཛྷࣘӾํ఺Ԏጱٖᗝં௔ฎ cfg̵ࣁ deprecated̵ doc̵lint༄ັᔄં௔̵ path  ޾ 
no_implicit_prelude̶ཛྷࣘԞᚆളݑਡં௔̶

https://rustwiki.org/zh-CN/reference/print.html%23%E6%A8%A1%E5%9D%97%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/conditional-compilation.html
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23the-deprecated-attribute
https://doc.rust-lang.org/rustdoc/the-doc-attribute.html
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/items/modules.html%23the-path-attribute
https://rustwiki.org/zh-CN/reference/names/preludes.html%23the-no_implicit_prelude-attribute
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क़᮱crate्ก

extern-crates.md
commit: 0ce54e64e3c98d99862485c57087d0ab36f40ef0 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-24

:ဩݙ

ExternCrate :

   extern  crate  CrateRef AsClause? ;

CrateRef :
   IDENTIFIER | self

AsClause :
   as  ( IDENTIFIER | _  )

क़᮱crate( extern crate )्ก೰ਧԧ੒क़᮱ crate ጱׁᩢىᔮ̶ҁᬯᐿ्กᦏ҂क़᮱ጱ crate
֢ԅक़᮱crate( extern crate )्กӾ൉׀ጱຽᦩᒧᤩᕬਧک୮्ڹกጱ֢አऒӾ̶ྌक़҅ই
ຎ extern crate ۱Ӿ҅فक़᮱ᶼ੕کےᑍԞտᤩႲݷcrateጱ໑ཛྷࣘӾ҅ᮎԍྌ crate ࣁሿڊ 
զֵٌ׎ᛔۖڊሿࣁಅํཛྷࣘጱ֢አऒӾ̶ asৼݢݙአԭਖ਼੕فጱ crate ᕬਧکӧݶጱݷᑍ
Ӥ̶

क़᮱crate ࣁᖫᦲ෸ᤩᥴຉԅӞӻᇙਧጱ soname 1҅ ଚӬӞӻکྌ soname  ጱᬩᤈ෸᱾ളտփ
᭓ᕳ᱾ള҅࢏զࣁ׎ᬩᤈ෸ے᫹ྌ soname̶ soname ጱପ࢏ᖫᦲ෸ᥴຉ҅ොဩฎಚൈᖫᦲࣁ 
෈կ᪠ஆ҅܃ᯈक़᮱crate ጱ crateid̶ࢩԅ crateid  ฎࣁᖫᦲ෸᭗ᬦݢᭌጱ crateidં௔
्กጱ҅ಅզইຎक़᮱ crate ဌํ൉׀ crateid҅ ڞἕᦊ೭ᧆक़᮱crate ጱ nameં௔꧊๶޾
क़᮱crate( extern crate )्กӾጱ[ຽᦩᒧ]ᕬਧ̶

੕ف self  crate տڠୌک୮ڹ crate ጱᕬਧ̶ࣁᬯᐿఘ٭ӥ҅஠ᶳֵአ asৼݙ೰ਧᥝᕬਧک
ጱݷᑍ̶

ӣᐿक़᮱crate( extern crate )्กጱᐏֺ:

https://rustwiki.org/zh-CN/reference/print.html%23%E5%A4%96%E9%83%A8crate%E5%A3%B0%E6%98%8E
https://github.com/rust-lang/reference/blob/master/src/items/extern-crates.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
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୮ᕳ Rust crate ݷ޸෸҅ӧ꧋ᦜֵአᬳਁᒧ( - )̶ᆐᘒ Cargo ۱ݢܩզֵአਙժ̶ࣁᬯᐿఘ٭
ӥ҅୮ Cargo.toml  ෈կӾဌํ೰ਧ crate ݷᑍ෸҅ Cargo ਖ਼᭐กࣈਖ਼ -  ๊ഘԅ _  զ׀
Rust რ෈կٖጱक़᮱crate( extern crate )्ก୚አ (ᧇᥠ RFC 940)̶

ᬯํӞӻᐏֺғ

Extern Prelude

क़᮱ᶼ੕۱ف

๜ᜓٖ਻૪ᕪᑏفᶼ੕۱ف — क़᮱ᶼ੕۱فӾԧ̶

Underscore Imports

ӥښᕚ੕ف

क़᮱ጱ crateׁᩢݢզ᭗ᬦֵአଃํӥښᕚ୵ই extern crate foo as _  ጱ୵ୗ๶्ก҅ᘒ෫
ᵱਖ਼ٌݷᑍᕬਧک୮֢ڹአऒ̶ٖᬯᐿ्กොୗ੒ԭݝᵱᥝ crate ᤩ᱾ളᬰ๶҅֕ crate ՗ӧտ
ᤩ୮ڹդᎱ୚አጱఘݢ٭ᚆஉํአ҅ଚӬᬮݢզ᭿ع๚ֵአጱ lint ൉ᯯ̶

ӥښᕚ੕فӧտ୽ߥ macro_useં௔ጱྋଉֵአ҅ᬯఘ٭ӥֵአ macro_useં௔҅ਡݷᑍՖ
տྋଉ੕کف macro_useᶼ੕۱فӾ̶

extern crate pcre;

extern crate std; // ᒵݶԭ: extern crate std as std;

extern crate std as ruststd; // ֵአٌ՜݄ਁݷ᱾ള 'std'

// ੕ف Cargo ۱ hello-world
extern crate hello_world; // ᬳਁᒧᤩ๊ഘԅӥښᕚ

https://github.com/rust-lang/rfcs/blob/master/text/0940-hyphens-considered-harmful.md
https://rustwiki.org/zh-CN/reference/print.html%23%E5%A4%96%E9%83%A8%E9%A2%84%E5%AF%BC%E5%85%A5%E5%8C%85
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
https://rustwiki.org/zh-CN/reference/print.html%23%E4%B8%8B%E5%88%92%E7%BA%BF%E5%AF%BC%E5%85%A5
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23the-macro_use-attribute
https://rustwiki.org/zh-CN/reference/names/preludes.html%23macro_use-prelude
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The no_linkno_link attribute

no_linkno_linkં௔

)क़᮱ᶱࣁզݢ extern crate  item)Ӥ೰ਧֵአ no_linkં௔҅զᴠྊྌ crate ᤩ᱾ളکᖫᦲ
ᬌڊӾ̶ᬯ᭗ଉአԭے᫹Ӟӻ crate ᘒݝᦢᳯਙጱਡ̶

1 ᦲᘏဳғᬯ᯾ጱ soname  ฎ linuxᔮᕹ᯾ጱۖாପ෈կጱ soname̶

https://rustwiki.org/zh-CN/reference/print.html%23no_link%E5%B1%9E%E6%80%A7
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Use्ก

use-declarations.md
commit: eabdf09207bf3563ae96db9d576de0758c413d5d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-24

:ဩݙ

UseDeclaration :
   use  UseTree ;

UseTree :

      (SimplePath? :: )? *

   | (SimplePath? :: )? {  (UseTree ( ,  UseTree )* , ?)? }

   | SimplePath ( as  ( IDENTIFIER | _  ) )?

use्กአ๶ڠୌӞӻ౲ग़ӻӨᑕଧᶱ᪠ஆݶԎጱ๜ݷࣈᑍᕬਧ̶᭗ଉֵአ use्ก๶ᖽᎨ୚
አཛྷࣘಅᵱጱ᪠ஆ̶ᬯԶ्กݢզڊሿࣁཛྷࣘࣘ޾Ӿ҅֕᭗ଉ֢ࣁአऒᶮ᮱̶

use्กඪ೮ग़ᐿ׎ഠොဩ:

ֵአଃํᜰೡݩጱ glob-like( :: ;ဩ use a::b::{c, d, e::f, g::h::i}ݙ (  ๶ݶ෸ᕬ
ਧӞӻᔮڹݶوํڜᖗጱ᪠ஆ̶
ֵአىᲫਁ selfֺ҅ই use a::b::{self, c, d::e};҅๶ݶ෸ᕬਧӞᔮڹݶوํڜ
ᖗݶو޾ᆿཛྷࣘጱ᪠ஆ̶
ֵአݙဩ use p::q::r as x;  ਖ਼ᖫᦲፓຽݷᑍ᯿ෛᕬਧԅෛጱ๜ݷࣈᑍ̶ᬯᐿԞݢզ޾
ӤᶎӷᐿොဩӞֵ᩸አғ use a::b::{self as ab, c as abc}̶
ֵአจݩ᭗ᯈᒧݙဩ use a::b::*;  ๶ᕬਧӨᕳਧڹᖗ܃ᯈጱಅํ᪠ஆ̶
ਖ਼ڹᶎጱොဩ્ॺ᯿ֵ॔አֺ҅ই use a::b::{self as ab, c, d::{*, e::f}};̶

use्กጱӞӻᐏֺғ

https://rustwiki.org/zh-CN/reference/print.html%23use%E5%A3%B0%E6%98%8E
https://github.com/rust-lang/reference/blob/master/src/items/use-declarations.md
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
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useuseݢᥠ௔

Өٌ՜ᑕଧᶱӞ໏҅ἕᦊఘ٭ӥ҅ use्ก੒۱ތਙጱཛྷࣘ๶᧔ฎᐺํጱ̶ݶ໏ጱ҅ইຎֵአ
Ძਁ pubى  ᬰᤈᴴਧ҅ use्กԞݢզฎํلጱ̶ use्กݢአԭ*᯿੕ڊ(re-expor)*ݷᑍ̶
ཛྷࣘݶጱፓຽਧԎӾғኜᛗฎ֖ԭӧݶӧکݻᑍ᯿ਧݷํلզਖ਼຤Զݢጱ use्กํلྌ҅ࢩ
ٍٖํᐺํݢᥠ௔ጱᥢ᝜᪠ஆਧԎӾ̶ইຎᬯ໏ጱ᯿ਧݻଧڜ୵౮Ӟӻ஗ሾ౲ӧᚆกᏟࣈᥴ
ຉ҅ڞտ੕ᛘᖫᦲ๗Კ᧏̶

᯿੕ڊጱӞӻᐏֺғ

๜ֺӾ҅ཛྷࣘ quuxࣁ  ᯿੕ڊԧࣁཛྷࣘ foo  ӾਧԎጱӷӻݷولᑍ̶

use std::option::Option::{Some, None};
use std::collections::hash_map::{self, HashMap};

fn foo<T>(_: T){}
fn bar(map1: HashMap<String, usize>, map2: hash_map::HashMap<String, usize>)
{}

fn main() {
    // ᒵհԭ 'foo(vec![std::option::Option::Some(1.0f64), 
std::option::Option::None]);'
    foo(vec![Some(1.0f64), None]);

    // `hash_map` ޾ `HashMap` ࣁ୮֢ڹአऒٖ᮷ํප.
    let map1 = HashMap::new();
    let map2 = hash_map::HashMap::new();
    bar(map1, map2);
}

mod quux {
    pub use self::foo::{bar, baz};
    pub mod foo {
        pub fn bar() {}
        pub fn baz() {}
    }
}

fn main() {
    quux::bar();
    quux::baz();
}

https://rustwiki.org/zh-CN/reference/print.html%23use%E5%8F%AF%E8%A7%81%E6%80%A7
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useuse ᪠ஆ

ဳ఺ғ๜ᒍᜓٖ਻ᬮӧਠෆ̶

ӞԶྋଉ޾ӧྋଉጱֵአ useᑕଧᶱጱֺৼғ

ғ

ᇇ๜૧୑: 2015 ࣁ ᇇӾ҅ use᪠ஆԞ꧋ᦜᦢᳯ crate ໑ཛྷࣘӾጱᑕଧᶱ̶ᖀᖅֵአӤᶎ
ጱֺৼ҅ᮎզӥ use᪠ஆጱአဩ2015 ࣁ ᇇӾํප҅2018 ࣁ ᇇӾ੪෫පԧ:

2015 ᇇӧ꧋ᦜአ use्ก๶୚አक़᮱ᶼ੕۱ف᯾ጱ crate̶ࢩྌ҅2015ࣁ ᇇӾՖᆐᵱᥝ

use std::path::{self, Path, PathBuf};  // good: std ฎӞӻ crate ݷᑍ
use crate::foo::baz::foobaz;    // good: foo ࣁ୮ڹ crate ጱᒫӞ੶

mod foo {

    pub mod example {
        pub mod iter {}
    }

    use crate::foo::example::iter; // good: foo ࣁ୮ڹ crate ጱᒫӞ੶
//  use example::iter;      // 2015 ࣁ ᇇ᯾ӧᤈ҅2015 ᇇ᯾ፘ੒᪠ஆ஠ᶳզ `self` ୏
१; 2018 ᇇᬯ໏ٟဌᳯ᷌
    use self::baz::foobaz;  // good: `self` ೰ጱฎ 'foo' ཛྷࣘ
    use crate::foo::bar::foobar;   // good: foo ࣁ୮ڹ crate ጱᒫӞ੶

    pub mod bar {
        pub fn foobar() { }
    }

    pub mod baz {
        use super::bar::foobar; // good: `super` ೰ጱฎ 'foo' ཛྷࣘ
        pub fn foobaz() { }
    }
}

fn main() {}

use foo::example::iter;
use ::foo::baz::foobaz;

https://rustwiki.org/zh-CN/reference/print.html%23use-%E8%B7%AF%E5%BE%84
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
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ֵአ extern crate्ก҅զࣁ׎ use्กӾ݄୚አक़᮱ crate̶՗ 2018 ᇇ୏ত҅use्
กݢզ؟ extern crate  Ӟ໏೰ਧक़᮱ crate ׁᩢىᔮ̶

ᑍᵱᥝӞݷ ᮎԍֵአᧆ crate҅ݶᑍፘݷ ᑕଧᶱӨक़᮱ጱ crateࣈᇇӾ҅ইຎ๜ 2018 ࣁ
ӻڹ੕ጱ ::  ๶กᏟࣈᭌೠᧆ crate ݷᑍ̶ᬯᐿ؉ဩฎԅԧӨ๚๶ݢᚆݎኞጱๅදכ೮ّ
਻̶

ӥښᕚ੕ف

᭗ᬦֵአ୵ইԅ use path as _  ጱଃӥښᕚጱ use्ก҅ݢզࣁӧᕬਧݷᑍጱఘ٭ӥ੕فᑕ
ଧᶱ̶ᬯ੒ԭ੕فӞӻ trait ᇙํڦአ҅ᬯ໏੪ݢզࣁӧ੕ف trait ጱ symbol ጱఘ٭ӥֵአᬯ
ӻ trait ጱොဩֺ҅ই҅ইຎ trait ጱ symbol ݢᚆӨݚӞӻ symbol ٫ᑱ̶ٚӞӻֺৼฎ᱾ളक़
᮱ጱ crate ᘒӧ੕ݷٌفᑍ̶

ֵአจقݩੴ੕ف(Asterisk glob imports,ܨ ::* _ ဩਖ਼զݙ(  ጱ୵ୗ੕فᚆ܃ᯈکጱಅํᑕଧ
ᶱ҅֕ᬯԶᑕଧᶱࣁ୮֢ڹአऒӾਖ਼॒ԭӧݷ޸ݢጱᇫா̶

// use std::fs; // Კ᧏, ᬯ໏ํྏԎ.
use ::std::fs;  // ՗`std` crate ᯾੕ف, ӧฎӥᶎᬯӻ mod.
use self::std::fs as self_fs;  // ՗ӥᶎᬯӻ mod ੕ف.

mod std {
    pub mod fs {}
}

mod foo {
    pub trait Zoo {
        fn zoo(&self) {}
    }

    impl<T> Zoo for T {}
}

use self::foo::Zoo as _;
struct Zoo;  // ӥښᕚ୵ୗጱ੕ف੪ฎԅԧ᭿޾عᬯӻᑕଧᶱਁݷࣁӤ᩸٫ᑱ

fn main() {
    let z = Zoo;
    z.zoo();
}

https://rustwiki.org/zh-CN/reference/items/extern-crates.html
https://rustwiki.org/zh-CN/reference/print.html%23%E4%B8%8B%E5%88%92%E7%BA%BF%E5%AF%BC%E5%85%A5-1
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 ੒(emit)ڊಘ઀ࣈقզਞݢጱ symbols҅ᬯ໏ਡ੪ݷ޸ݢୌӞԶఢӞጱ̵ӧڠտݸਡಘ઀ԏࣁ
_  ੕فጱग़ӻ୚አ̶ֺই҅ӥᶎդᎱӧଫᧆԾኞᲙ᧏:

macro_rules! m {
    ($item: item) => { $item $item }
}

m!(use std as _;);
// ᬯտಘ઀ڊ:
// use std as _;
// use std as _;
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හڍ

functions.md
commit: 245b8336818913beafa7a35a9ad59c85f28338fb 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

Function :

   FunctionQualifiers fn  IDENTIFIER GenericParams?

      (  FunctionParameters? )

      FunctionReturnType? WhereClause?

      ( BlockExpression | ;  )

FunctionQualifiers :

   const ? async 1? unsafe ? ( extern  Abi?)?

Abi :
   STRING_LITERAL | RAW_STRING_LITERAL

FunctionParameters :

      SelfParam , ?

   | (SelfParam , )? FunctionParam ( ,  FunctionParam)* , ?

SelfParam :

   OuterAttribute* ( ShorthandSelf | TypedSelf )

ShorthandSelf :

   ( &  | &  Lifetime)? mut ? self

TypedSelf :

   mut ? self  :  Type

FunctionParam :

   OuterAttribute* ( FunctionParamPattern | ...  | Type 2 )

FunctionParamPattern :

https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0
https://github.com/rust-lang/reference/blob/master/src/items/functions.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/tokens.html%23string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23raw-string-literals
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
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   PatternNoTopAlt :  ( Type | ...  )

FunctionReturnType :
   ->  Type

1 ᴴਧᒧ asyncӧᚆ2015 ࣁᇇӾֵአ̶

හӾ̶ڍᘶىtraitᶱጱࣁሿڊ꧋ᦜݝහ݇හڍᔄࣳጱํݝ2015ᇇӾ҅ࣁ 2

 Ძਁىහֵአڍᭌጱ̶ݢᑍٌ҅՜ጱ᮷ฎݷӞᕟ݇හᕟ౮̶ᴻԧ޾ᑍݷහኧӞӻࣘզ݊Ӟӻڍ
fn  ्ก̶ڍහݢզ्กӞᕟᬌݒفᰁ֢ԅ݇හ҅᧣አᘏ᭗ᬦਙڍݻහփ᭓݇හ҅ڍහਠ౮
ᕳ᧣አᘏ̶ࢧᔄࣳጱᕮຎ꧊ᬬڊਙٚਖ਼ଃํᬌ҅ݸ

୮Ӟӻڍහᤩ୚አ෸҅ᧆڍහտԾኞӞӻፘଫጱᵭ੮ੑڍහᶱᔄࣳ(function item type)ጱӞᒵ
(first-class)꧊҅᧣አᧆ꧊੪ፘ୮ԭፗള᧣አᧆڍහ̶

ԈӻᓌܔጱਧԎڍහጱֺৼ:

හ݇හڍ

զํපݢletᕬਧӾํපጱཛྷୗ᮷ ࣁḞࣳཛྷୗ҅ಅզձ֜ݍݢහ݇හฎӧڍletᕬਧӞ໏҅ ޾
ଫአڍࣁහ݇හӤ:

ইຎᒫӞӻ݇හฎӞӻSelfParamᔄࣳጱ݇හ҅ᬯᤒกᧆڍහฎӞӻොဩ̶ଃ self݇හጱڍහݝ
ᚆࣁ trait ౲ਫሿӾ֢ԅىᘶڍහڊሿ̶

ଃํ ... token ጱ݇හᤒᐏྌڍහฎӞӻ݇ݒݢහڍහ҅ ... ݸහጱ๋ڍᚆ֢ԅक़᮱ࣘ᯾ጱݝ 
Ӟӻ݇හֵአ̶݇ݒݢහݢզํӞӻݢᭌຽᦩᒧֺ҅ই args: ...̶

fn answer_to_life_the_universe_and_everything() -> i32 {
    return 42;
}

fn first((value, _): (i32, i32)) -> i32 { value }

https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/variables.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types/function-item.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E5%8F%82%E6%95%B0
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23methods
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-functions-and-methods
https://rustwiki.org/zh-CN/reference/items/external-blocks.html%23variadic-functions
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
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හ֛ڍ

)ࢧᬬݸහጱ݇හཛྷୗ҅ᆐڍӞӻࣘӾ҅ᧆࣘᕬਧᧆࣁஷӤᤩ۱ᤰᬰ༷ࣁහጱࣘڍ return )ᧆڍ
හጱࣘጱ꧊̶ᬯ఺ޱ፳ইຎ᫪ࣘکጱ*ੲ᮱ᤒᬡୗ(tail expression)*ᤩ࿢꧊ᦇᓒԧ҅ᧆࣘਖ਼ᕮ
๳҅࿢஑ጱ꧊ਖ਼ᤩᬬࢧᕳ᧣አᘏ̶᭗ଉ҅ᑕଧಗᤈ෸ইຎၞᏳڍکහ֛Ӿጱดୗᬬࢧᤒᬡୗ
(return expression)҅੪տ౼ෙᮎӻᵌୗጱ๋ᕣᤒᬡୗጱಗᤈ̶

ֺই҅Ӥᶎֺৼ᯾ڍහጱᤈԅ੪؟ӥᶎᤩදٟጱᬯ໏:

ဌํԆ֛ࣘጱڍහզݩړᕮ๳̶ᬯᐿ୵ୗݝᚆڊሿࣁ trait ౲क़᮱ࣘӾ̶

ာࣳڍහ

ာࣳڍහ꧋ᦜٌࣁᓋݷӾڊሿӞӻ౲ग़ӻ݇හ۸ᔄࣳ(parameterized types)̶ྯӻᔄࣳ݇හ஠ᶳ
ᤒӾดୗ्ก̶ڜᵍጱړݩ੗ᳮ᭖ݩᶎጱ੠ೡݸݷහڍࣁ

զԅᔄࣳ݇හ೰ਧ traitᕅݢ̶ݷզᤩአ֢ᔄࣳݢᑍݷහ֛ٖ᮱҅ᔄࣳ݇හጱڍ޾Ӥݷහᓋڍࣁ
๳҅զ꧋ᦜ੒ᧆᔄࣳጱ꧊᧣አᬯԶ trait ጱොဩ̶ᬯᐿᕅ๳ฎֵአ whereݙဩ೰ਧጱғ

୮ֵአာࣳڍහ෸҅ਙጱҁᔄࣳ݇හጱ҂ᔄࣳտचԭ᧣አጱӤӥ෈ᤩਫֺ۸̶ֺই҅ᬯ᯾᧣አ 
foo :හڍ 

// argument_0 ฎ᧣አᘏ፥ྋփᬦ๶ጱᒫӞӻ݇හ
let (value, _) = argument_0;
return {
    value
};

// foo ฎୌᒈࣁ A ޾ B चᏐӤጱာࣳڍහ

fn foo<A, B>(x: A, y: B) {

fn foo<T>(x: T) where T: Debug {

https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E4%BD%93
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%B3%9B%E5%9E%8B%E5%87%BD%E6%95%B0
https://rustwiki.org/zh-CN/reference/items/traits.html
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ਖ਼አ i32  ਫֺ۸ᔄࣳ݇හ T̶

ᔄࣳ݇හԞݢզڍࣁහݷԏݸጱ๛ྦྷ᪠ஆᕟկ(trailing path component҅ܨ ::<type> )Ӿด
ୗࣈ൉̶׀ইຎဌํ᪃ड़ጱӤӥ෈๶Ꮯਧᔄࣳ݇හ҅ᮎԍᬯݢᚆฎ஠ᥝጱ̶ֺ
ইғ mem::size_of::<u32>() == 4̶

क़᮱ڍහᴴਧᒧ

क़᮱ڍහᴴਧᒧ( extern හጱਧԎғڍᮎԶᚆ᭗ᬦᇙਧ ABI ಍ᚆ᧣አጱ׀զ൉ݢ(

ᬯԶ᭗ଉӨ൉׀ԧڍහ्กጱक़᮱ࣘᑕଧᶱӞֵ᩸አ҅ᬯ໏੪ݢզ᧣አྌڍහᘒӧ஠ݶ෸൉׀
ྌڍහጱਧԎғ

୮ڍහጱ FunctionQualifiers *?Ӿጱ "extern" Abiڞဩᥢݙ   ᭌᶱᤩ፜ኼ෸҅տἕᦊֵአ 
"Rust"  ᔄࣳጱ ABI̶ֺই:

ᒵհԭғ

ֵአ "Rust"  ԏक़ጱ ABI ݢզᦏ Rust Ӿ्กጱڍහᤩٌ՜ᖫᑕ᧍᥺᧣አ̶ྲইӥᶎ्กԧӞ

use std::fmt::Debug;

fn foo<T>(x: &[T]) where T: Debug {
    // ፜ኼᕡᜓ
}

foo(&[1, 2]);

extern "ABI" fn foo() { /* ... */ }

extern "ABI" {
  fn foo(); /* no body */
}
unsafe { foo() }

fn foo() {}

extern "Rust" fn foo() {}

https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%A4%96%E9%83%A8%E5%87%BD%E6%95%B0%E9%99%90%E5%AE%9A%E7%AC%A6
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
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ӻݢզ՗ C Ӿ᧣አጱڍහғ

Өक़᮱ࣘӞ໏҅୮ֵአىᲫਁ extern  ᘒ፜ኼ "ABI  ෸҅ABI ἕᦊֵአጱฎ "C"̶Ԟ੪ฎ᧔ᬯ
ӻғ

ᒵհԭғ

ᶋ "Rust"  ጱ ABI ڍහӧඪ೮Ө Rust ڍහਠقፘݶጱ઀୏(unwind)ොୗ̶ࢩྌ઀୏ᬰᑕᬦᬯ
ᔄ ABI ڍහጱੲ᮱෸੪տ੕ᛘᧆᬰᑕᤩᕣྊ̶ҁᦲᘏဳғ઀୏ฎᭋݻጱ̶҂

ဳ఺: rustc  ᙧݸጱ LLVM ฎ᭗ᬦಗᤈӞӻᶋဩ೰ե๶ਫሿӾྊᬰᑕጱۑᚆጱ̶

ଉᰁڍහ

ֵአىᲫਁ const  ᴴਧጱڍහฎଉᰁ(const)ڍහ҅زᕟᕮ຅֛຅᭜ڍහز޾ᕟ֛ݒ຅᭜ڍහ
Ԟฎইྌ̶ݢզࣁଉᰁӤӥ෈Ӿ᧣አଉᰁڍහ̶

ଉᰁڍහӧ꧋ᦜฎ asyncᔄࣳጱ҅ଚӬӧᚆֵአ externڍහᴴਧᒧ̶

୑ྍڍහ

զӨ unsafeݢզᤩᴴਧԅ୑ྍጱ҅ᬯᬮݢහڍ  ᴴਧᒧᕮࣁݳӞֵ᩸አғ

// ֵአ "C" ABI ्กӞӻڍහ
extern "C" fn new_i32() -> i32 { 0 }

// ֵአ "stdcall" ABI्กӞӻڍහ
extern "stdcall" fn new_i32_stdcall() -> i32 { 0 }

extern fn new_i32() -> i32 { 0 }
let fptr: extern fn() -> i32 = new_i32;

extern "C" fn new_i32() -> i32 { 0 }
let fptr: extern "C" fn() -> i32 = new_i32;

https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%B8%E9%87%8F%E5%87%BD%E6%95%B0
https://rustwiki.org/zh-CN/reference/const_eval.html%23const-functions
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/const_eval.html%23const-context
https://rustwiki.org/zh-CN/reference/items/functions.html%23async-functions
https://rustwiki.org/zh-CN/reference/items/functions.html%23extern-function-qualifier
https://rustwiki.org/zh-CN/reference/print.html%23%E5%BC%82%E6%AD%A5%E5%87%BD%E6%95%B0
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୑ྍڍහࣁ᧣አ෸ӧ֢᩸አғፘ҅ݍਙժਖ਼݇හഔ឴ᬰӞӻ future̶୮ᧆڍහᤩ᫪ᧃ(polled)
෸҅ᧆ future ਖ਼ಗᤈᧆڍහጱڍහ̶֛

Ӟӻ୑ྍڍහय़ᛘፘ୮ԭᬬࢧӞӻզ async moveࣘԅդᎱ֛ጱ impl Future  ጱڍහғ

य़ᛘᒵհԭғ

ਫᴬጱᚙᔥ(desugaring)ᬦᑕፘ୮॔๥ғ

ᚙᔥᬦᑕӾጱᬬࢧᔄࣳᤩ؃ਧഔ឴ԧ async fn्กӾጱಅํጱኞਂ๗݇හҁ۱ೡ፜ኼ
ጱ҂̶ᬯݢզࣁӤᶎጱᚙᔥᐏֺӾ፡کғҁ౯ժ҂ดୗࣈᕳਙᤑӤԧӞӻኞਂ๗݇හ 
'a҅ࢩྌഔ഍ک 'a̶
դᎱ֛Ӿጱ [ async moveࣘ][async blocks]ഔ឴ಅํڍහ݇හ҅۱ೡ๚ֵአ౲ᕬਧک _
ཛྷୗጱ݇හ̶݇හᲀྪොᶎ҅ᴻԧᲀྪ֢ۖᵱᥝࣁᬬࢧጱ future ਠقಗᤈ(fully awaited)
ਠ౮ݸ಍տݎኞक़҅ݢզᏟכ୑ྍڍහ݇හጱᲀྪᶲଧӨڍහᶋ୑ྍ෸ጱᶲଧፘ̶ݶ

᧗݇ᥠ async̶ࣘ҅௳מ୑ྍපຎጱᧇᕡىํ

ᇇ๜૧୑: ୑ྍڍහݝᚆ՗ Rust 2018 ᇇ಍୏তݢአ̶

asyncasync ޾ unsafeunsafe ጱᘶֵݳአ

्กӞӻ෬୑ྍ݈ᶋਞق( unsafe )ጱڍහฎݳဩጱ̶᧣አᬯ໏ጱڍහฎᶋਞقጱ҅ଚӬҁ؟ձ
֜୑ྍڍහӞ໏҂տᬬࢧӞӻ future̶ᬯӻ future ݝฎӞӻฦ᭗ጱ future҅ࢩྌ“await”ਙӧ

async fn regular_example() { }
async unsafe fn unsafe_example() { }

// რդᎱ
async fn example(x: &str) -> usize {
    x.len()
}

// ᚙᔥݸጱ
fn example<'a>(x: &'a str) -> impl Future<Output = usize> + 'a {
    async move { x.len() }
}

https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23async-blocks
https://rustwiki.org/zh-CN/reference/types/impl-trait.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23async-blocks
https://rustwiki.org/zh-CN/reference/print.html%23async-%E5%92%8C-unsafe-%E7%9A%84%E8%81%94%E5%90%88%E4%BD%BF%E7%94%A8
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ᵱᥝӞӻ unsafe  ጱӤӥ෈ғ

᧗ဳ఺҅ྌᤈԅฎ੒ᬬࢧ impl Future  ጱڍහᬰᤈᚙᔥ॒ቘጱᕮຎ——ࣁ๜ֺӾ҅౯ժᚙᔥ
॒ቘኞ౮ጱڍහฎӞӻᶋਞق( unsafe )قහ҅ᬯӻᶋਞڍ( unsafe ڍ꧊ӨܻতਧԎጱࢧහᬬڍ(
හጱᬬࢧ꧊Ֆכ೮Ӟᛘ̶

ᶋਞقᴴਧࣁ୑ྍڍහӤጱֵአොୗӨਙٌࣁ՜ڍහӤጱֵአොୗਠقፘݶғݝฎਙᤒᐏᧆڍ
හտᥝ࿢ਙጱ᧣አᘏ൉׀ӞԶ᷐क़ጱԎۓ/๵կ๶Ꮯכᧆڍහጱق؋௔(soundness)̶Өձٌ֜
՜ᶋਞڍقහӞ໏҅ᬯԶ๵կݢᚆտ᩻ڡڊত᧣አ๜᫝——ֺই҅ࣁӤᶎጱդᎱᇆྦྷӾ҅ ڍහ 
unsafe_example  ਖ਼೰ᰒ x  ֢ԅ݇හ҅ᆐݸҁࣁಗᤈ await ෸҂ᥴ୚አԧ੒ᧆ೰ᰒጱ୚አ̶ᬯ
఺ޱ፳ࣁ future ਠ౮ಗᤈԏ҅ڹ x  ஠ᶳฎํපጱ҅᧣አᘏํᨱձᏟכᬯӞᅩ̶

හӤጱં௔ڍ

} හ֛ӾጱڍࣁහӤ꧋ᦜֵአक़᮱ં௔҅Ԟ꧋ᦜڍࣁ ᶎፗളනᗝٖ᮱ં௔̶ݸ 

ӥᶎᬯӻֺৼดᐏԧӞӻڍහጱٖ᮱ં௔̶ᧆڍහጱ෈໩Ӿݝտڊሿܔ᦯“Example”̶

ဳ఺ғᴻԧ lint༄ັᔄં௔҅ڍහӤӞᛱబአጱᬮฎक़᮱ં௔̶

// ᒵஇᬯӻᬬࢧጱ future ፘ୮ԭᥴ୚አ `x`̶
//
// ਞق๵կ: ࣁᬬࢧጱ future ಗᤈਠ౮҅ڹ`x` ஠ᶳᚆᤩਞقᥴ୚አ
async unsafe fn unsafe_example(x: *const i32) -> i32 {
  *x
}

async fn safe_example() {
ғࣘ(`unsafe`)قහ෸ᵱᥝӞӻᶋਞڍአӤᶎᬯӻ᧣ڡ᩸ //    
    let p = 22;
    let future = unsafe { unsafe_example(&p) };

    // ֕ฎᬯ᯾ᶋਞق(`unsafe`)ࣘ੪ဌ஠ᥝԧ҅ᬯ᯾ᚆྋଉ᧛ک `p`:
    let q = future.await;
}

fn documented() {
    #![doc = "Example"]
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/attributes.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第88/418⻚https://rustwiki.org/zh-CN/reference/print.html

 හӤํ఺Ԏጱં௔ฎڍࣁ
cfg̵ cfg_attr̵ deprecated̵ doc̵ export_name̵ link_section̵ no_mangle̵lint
༄ັᔄં௔̵ must_use̵ᬦᑕਡં௔̵ၥᦶᔄં௔޾ս۸൉ᐏᔄં௔̶ڍහԞݢզളંݑ௔
ਡ̶

හ݇හӤጱં௔ڍ

 හ݇හ꧋ᦜֵአक़᮱ં௔҅꧋ᦜጱٖᗝં௔Րᴴԭڍ
cfg̵ cfg_attr̵ allow̵ warn̵ deny forbid̶ ޾ 

ଫአԭᑕଧᶱጱᬦᑕਡં௔ಅֵአጱభ௔ᬀۗં௔Ԟฎ꧋ᦜጱ҅֕ฎᥝဳ఺ӧᥝ๋ࣁᕣҁᬌ
҂ጱ TokenStreamڊ  Ӿ۱ތᬯԶభ௔ં௔̶

ֺই҅ӥᶎጱդᎱਧԎԧӞӻ๚ࣁձ֜ࣈොྋୗਧԎጱభ௔ં௔ some_inert_attribute҅ᘒ 
some_proc_macro_attribute  ᬦᑕਡᨮᨱ༄ၥਙጱਂ҅ࣁଚ՗ᬌڊ tokenၞ TokenStream  Ӿ
ᴻਙ̶ڢ

fn len(
    #[cfg(windows)] slice: &[u16],
    #[cfg(not(windows))] slice: &[u8],
) -> usize {
    slice.len()
}

#[some_proc_macro_attribute]
fn foo_oof(#[some_inert_attribute] arg: u8) {
}

https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23the-cfg-attribute
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23the-cfg_attr-attribute
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23the-deprecated-attribute
https://doc.rust-lang.org/rustdoc/the-doc-attribute.html
https://rustwiki.org/zh-CN/reference/abi.html%23the-export_name-attribute
https://rustwiki.org/zh-CN/reference/abi.html%23the-link_section-attribute
https://rustwiki.org/zh-CN/reference/abi.html%23the-no_mangle-attribute
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23the-must_use-attribute
https://rustwiki.org/zh-CN/reference/procedural-macros.html
https://rustwiki.org/zh-CN/reference/attributes/testing.html
https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23optimization-hints
https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E5%8F%82%E6%95%B0%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes.html%23built-in-attributes-index
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ᔄࣳݷڦ

type-aliases.md
commit: 4e7812ddd9e75ce5623bddb24fa04efcebe2e98f 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-3-26

ဩݙ

TypeAlias :

   type  IDENTIFIER GenericParams? WhereClause? ( =  Type )? ;
761ad774fcb300f2b506fed7b4dbe753cda88d80 ᔄࣳݷڦԅሿํጱᔄࣳਧԎӞӻෛݷ
ᑍ̶ᔄࣳݷڦአىᲫਁ type  ्ก̶ྯӻ꧊᮷ฎӞӻࠔӞጱᇙਧጱᔄࣳ҅֕ฎݢզਫሿپ
ӻӧݶጱ trait҅౲ᘏّ਻پӻӧݶጱᔄࣳᕅ๳̶

ֺই҅ӥᶎਖ਼ᔄࣳ Point  ਧԎԅᔄࣳ (u8, u8)  ጱݶԎ᦯/ݷڦғ

761ad774fcb300f2b506fed7b4dbe753cda88d80 زᕟᕮ຅֛౲زܔᕮ຅֛ጱᔄࣳݷڦӧᚆአ
ԭ꧌୮ᧆᔄࣳጱ຅᭜ڍහ: 761ad774fcb300f2b506fed7b4dbe753cda88d80

ဌํֵአ Type ๶ਧԎጱᔄࣳݝݷڦᚆ֢ԅ trait Ӿጱىᘶᔄࣳڊሿ̶

type Point = (u8, u8);
let p: Point = (41, 68);

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E5%88%AB%E5%90%8D
https://github.com/rust-lang/reference/blob/master/src/items/type-aliases.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-types
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ᕮ຅֛

structs.md
commit: 9d0aa172932ed15ec1b13556e6809b74bc58a02b 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-17

ဩݙ

Struct :
      StructStruct
   | TupleStruct

StructStruct :

   struct  IDENTIFIER  GenericParams? WhereClause? ( {  StructFields? }  | ;  )

TupleStruct :

   struct  IDENTIFIER  GenericParams? (  TupleFields? )  WhereClause? ;

StructFields :

   StructField ( ,  StructField)* , ?

StructField :

   OuterAttribute*

   Visibility?

   IDENTIFIER :  Type

TupleFields :

   TupleField ( ,  TupleField)* , ?

TupleField :

   OuterAttribute*

   Visibility?

   Type

ᕮ຅֛ฎӞӻֵአىᲫਁ struct  ਧԎጱຽᑍࣳ(nominal)ᕮ຅֛ᔄ̶ࣳ

ᕮ຅֛( struct )ᑕଧᶱጱӞӻᐏֺ޾ਙጱֵአොဩғ

https://rustwiki.org/zh-CN/reference/print.html%23%E7%BB%93%E6%9E%84%E4%BD%93
https://github.com/rust-lang/reference/blob/master/src/items/structs.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types/struct.html
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Ძਁ structىᕟᔄࣳ҅Ԟฎአزᕟᕮ຅֛ฎӞӻຽᑍࣳ(nominal)ز  ਧԎጱ̶ֺইғ

ڜ(fields)ྦྷਁތӧ۱قᕮ຅֛(unit-like struct)*ฎဌํձ֜ਁྦྷጱᕮ຅֛҅ਙጱਧԎਠزܔ*
ᤒ̶ᬯ໏ጱᕮ຅֛ᵌୗਧԎԧٌᔄࣳጱݷݶଉᰁҁ꧊҂̶ֺই:

ᒵհԭ

ᕮ຅֛ጱᔜᏟٖਂ૲ੴᬮဌํᥢ᝜ӥ๶̶ፓݢڹզֵአ reprં௔๶೰ਧᇙਧጱ૲ੴ̶

struct Point {x: i32, y: i32}
let p = Point {x: 10, y: 11};
let px: i32 = p.x;

struct Point(i32, i32);
let p = Point(10, 11);
let px: i32 = match p { Point(x, _) => x };

struct Cookie;
let c = [Cookie, Cookie {}, Cookie, Cookie {}];

struct Cookie {}
const Cookie: Cookie = Cookie {};
let c = [Cookie, Cookie {}, Cookie, Cookie {}];

https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/type-layout.html%23representations
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ຍԈ

enumerations.md
commit: d8cbe4eedb77bae3db9eff87b1238e7e23f6ae92 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-2-21

ဩݙ

Enumeration :

   enum  IDENTIFIER  GenericParams? WhereClause? {  EnumItems? }

EnumItems :

   EnumItem ( ,  EnumItem )* , ?

EnumItem :

   OuterAttribute* Visibility?

   IDENTIFIER ( EnumItemTuple | EnumItemStruct | EnumItemDiscriminant )?

EnumItemTuple :

   (  TupleFields? )

EnumItemStruct :

   {  StructFields? }

EnumItemDiscriminant :
   =  Expression

ຍԈ҅᝕෈ԅ enumeration҅ଉᥠٌᓌٟ୵ୗ enum҅ਙݶ෸ਧԎԧӞӻຽᑍࣳ(nominal)ຍԈ
ᔄࣳ޾Ӟᕟ຅᭜҅࢏ᬯݢአԭڠୌ౲ֵአཛྷୗ๶܃ᯈፘଫຍԈᔄࣳጱ꧊̶

ຍԈֵአىᲫਁ enum  ๶्ก̶

enum  ᑕଧᶱጱӞӻᐏֺ޾ਙጱֵአොဩғ

https://rustwiki.org/zh-CN/reference/print.html%23%E6%9E%9A%E4%B8%BE
https://github.com/rust-lang/reference/blob/master/src/items/enumerations.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types/enum.html
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ຍԈ຅᭜ݢ࢏զଃํٍྦྷਁݷ౲๚ٍྦྷਁݷғ

ᬯӻֺৼӾ҅ࣁ Cat  ฎӞӻᔄᕮ຅֛ຍԈ֛ݒ(struct-like enum variant)҅ᘒ Dog ࣈܔᤩᓌڞ 
ᑍԅຍԈྯ̶֛ݒӻຍԈਫֺ᮷ํӞӻڦڣ꧊/ڦڣୗ(discriminant)҅ਙฎӞӻӨྌຍԈਫֺى
ᘶጱෆහ҅አ๶Ꮯਧਙ೮ํߺӻݢ̶֛ݒզ᭗ᬦ mem::discriminant ڦڣහ๶឴஑੒ᬯӻڍ 
꧊ጱӧ᭐ก୚አ̶

ԅ෫ਁྦྷຍԈᛔਧԎڦڣ꧊

ইຎຍԈጱձ֛֜ݒ᮷ဌํᴫݢڞ҅ྦྷਁےզፗളᦡᗝ޾ᦢᳯڦڣ꧊̶

զֵአ඙֢ᒧ asݢ  ᭗ᬦහ꧊᫨ഘਖ਼ᬯԶຍԈᔄࣳ᫨ഘԅෆ̶ࣳຍԈݢզݢᭌࣈ೰ਧྯӻڦڣ
꧊ጱٍ֛꧊҅ොဩฎݸݷ֛ݒࣁᶎ᭄ے = ڞ๚೰ਧ֛҅ݒଉᰁᤒᬡୗ̶ইຎ्กӾጱᒫӞӻ޾ 
ਖ਼ٌڦڣ꧊ᦡᗝԅᵭ̶੒ԭٌ՜๚೰ਧጱڦڣ꧊҅ਙྲᆙڹӞӻ֛ݒጱڦڣ꧊ೲ 1 ᭓ी̶

enum Animal {
    Dog,
    Cat,
}

let mut a: Animal = Animal::Dog;
a = Animal::Cat;

enum Animal {
    Dog(String, f64),
    Cat { name: String, weight: f64 },
}

let mut a: Animal = Animal::Dog("Cocoa".to_string(), 37.2);
a = Animal::Cat { name: "Spotty".to_string(), weight: 2.7 };

enum Foo {
    Bar,            // 0
    Baz = 123,      // 123
    Quux,           // 124
}

let baz_discriminant = Foo::Baz as u32;
assert_eq!(baz_discriminant, 123);

https://doc.rust-lang.org/std/mem/fn.discriminant.html
https://rustwiki.org/zh-CN/reference/print.html%23%E4%B8%BA%E6%97%A0%E5%AD%97%E6%AE%B5%E6%9E%9A%E4%B8%BE%E8%87%AA%E5%AE%9A%E4%B9%89%E5%88%A4%E5%88%AB%E5%80%BC
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23semantics
https://rustwiki.org/zh-CN/reference/const_eval.html%23constant-expressions
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ੱᓕᖫᦲ࢏ᤩ꧋ᦜࣁਫᴬጱٖਂ૲ੴӾֵአ᫾ੜጱᔄࣳ҅֕ࣁἕᦊᤒ୵(default
representation)ӥ҅೰ਧጱڦڣ꧊տᤩᥴ᯽ԅӞӻ isize  ꧊̶Ԟݢզֵአ[ܻ᧍ᤒ୵(primitive
representation)]౲ Cᤒ୵๶ๅද౮य़ੜݢളݑጱ꧊̶

꧊ฎᲙ᧏ጱ̶ڦڣጱݶአፘֵ֛ݒӞຍԈӾ҅ӷӻݶ

୮ڹӞӻ֛ݒጱڦڣ꧊ฎ୮ڹᤒ୵꧋ᦜጱጱ๋य़꧊෸ֵ҅ٚአἕᦊڦڣ꧊੪ԞฎᲙ᧏ጱ̶

෫֛ݒຍԈ

ဌํ֛ݒጱຍԈᑍԅᵭ֛ݒຍԈ/෫֛ݒຍԈ̶ࢩԅਙժဌํํපጱ꧊҅ಅզӧᚆᤩਫֺ۸̶

ᵭ֛ݒຍԈӨ neverᔄࣳᒵප҅֕ਙӧᚆᤩ୩᫨ԅٌ՜ᔄ̶ࣳ

enum SharedDiscriminantError {
    SharedA = 1,
    SharedB = 1
}

enum SharedDiscriminantError2 {
    Zero,       // 0
    One,        // 1
    OneToo = 1  // 1 (ڹ޾꧊٫ᑱѺ)
}

#[repr(u8)]
enum OverflowingDiscriminantError {
    Max = 255,
    MaxPlusOne // ଫᧆฎ256҅֕ຍԈფڊԧ
}

#[repr(u8)]
enum OverflowingDiscriminantError2 {
    MaxMinusOne = 254, // 254
    Max,               // 255
    MaxPlusOne         // ଫᧆฎ256҅֕ຍԈფڊԧ̶
}

enum ZeroVariants {}

https://rustwiki.org/zh-CN/reference/type-layout.html%23the-default-representation
https://rustwiki.org/zh-CN/reference/type-layout.html%23the-c-representation
https://rustwiki.org/zh-CN/reference/print.html%23%E6%97%A0%E5%8F%98%E4%BD%93%E6%9E%9A%E4%B8%BE
https://rustwiki.org/zh-CN/reference/types/never.html
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ᥠ௔ݢጱ֛ݒ

ׁᆙݙဩᥢ҅ڞຍԈ֛ݒฎ꧋ᦜํᛔ૩ጱ[ݢᥠ௔(visibility)][Visibility]ᴴਧ/ဳᥴ(annotation)
ጱ҅֕୮ຍԈᤩҁݙဩړຉᑕଧ҂ḵᦤ(validate)᭗ᬦݢ҅ݸᥠ௔ဳᥴ݈ᤩ୒አ̶ࢩྌ҅ࣁრᎱ
ᥴຉ੶ᶎ҅꧋ᦜ᪜ӧݶጱӤӥ෈੒ٌӾӧݶᔄࣳጱᑕଧᶱֵአᕹӞጱݙဩᥢڞᬰᤈᥴຉ̶

let x: ZeroVariants = panic!();
let y: u32 = x; // ᔄࣳӧ܃ᯈᲙ᧏

macro_rules! mac_variant {
    ($vis:vis $name:ident) => {
        enum $name {
            $vis Unit,

            $vis Tuple(u8, u16),

            $vis Struct { f: u8 },
        }
    }
}

// ꧋ᦜᑮ `vis`.
mac_variant! { E }

// ᬯᐿԞᤈ҅ࢩԅᬯྦྷդᎱࣁᤩḵᦤ᭗ᬦڹտᤩᑏᴻ̶
#[cfg(FALSE)]
enum E {
    pub U,
    pub(crate) T(u8),
    pub(super) T { f: String }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%98%E4%BD%93%E7%9A%84%E5%8F%AF%E8%A7%81%E6%80%A7
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ᘶ֛ݳ

unions.md
commit: 7c6e0c00aaa043c89e0d9f07e78999268e8ac054 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-2-10

ဩݙ

Union :

   union  IDENTIFIER GenericParams? WhereClause? { StructFields }

ᴻԧአ union  դ๊ structक़҅ᘶ्֛ݳกֵአ޾ᕮ຅्֛กፘݶጱݙဩ̶

ᘶ֛ݳጱىᲫᇙ௔ฎᘶ֛ݳጱಅํਁྦྷوՁݶӞྦྷਂ̶ؙࢩྌ҅੒ᘶ֛ݳጱӞӻਁྦྷጱٟ඙֢
տᥟፍٌ՜ਁྦྷ҅ᘒᘶ֛ݳጱ੮ੑኧٌ੮ੑ๋य़ጱਁྦྷጱ੮ੑಅ٬ਧ̶

ᘶ֛ݳጱڡত۸

ᚆ೰ਧӞӻਁྦྷғݝᔄࣳጱ꧊҅֕஠ᶳ֛ݳୌᘶڠဩݙጱݶզֵአӨᕮ຅֛ᔄࣳፘݢ

ӤᶎጱᤒᬡୗڠୌԧӞӻᔄࣳԅ MyUnion  ጱ꧊҅ଚֵአਁྦྷ f1 զֵአݢত۸ԧٌਂ̶ؙڡ 
Өᕮ຅֛ਁྦྷፘݶጱݙဩᦢᳯᘶ֛ݳғ

#[repr(C)]
union MyUnion {
    f1: u32,
    f2: f32,
}

let u = MyUnion { f1: 1 };

let f = unsafe { u.f1 };

https://rustwiki.org/zh-CN/reference/print.html%23%E8%81%94%E5%90%88%E4%BD%93
https://github.com/rust-lang/reference/blob/master/src/items/unions.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%81%94%E5%90%88%E4%BD%93%E7%9A%84%E5%88%9D%E5%A7%8B%E5%8C%96
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᧛ٟᘶྦྷਁ֛ݳ

ᘶ֛ݳဌํ“ၚ᪋ਁྦྷ(active field)”ጱ༷ஷ̶ፘེྯ҅ݍᦢᳯᘶݝ֛ݳฎአᦢᳯಅ೰ਧጱਁྦྷጱ
ᔄࣳᥴ᯽ྌᘶ֛ݳጱਂ̶ؙ᧛ݐᘶ֛ݳጱਁྦྷ੪ฎզ୮ڹ᧛ྦྷਁݐጱᔄࣳ๶ᥴ᧛ྌᘶ֛ݳጱਂ
̶ؙ֖ਁྦྷҁᳵ҂ݢզํᶋᵭጱ؇ᑏᰁਂࣁҁֵአ Cᤒࣳጱᴻक़҂Ҕࣁᬯᐿఘ٭ӥ҅᧛ݐਖ਼՗
ਁྦྷጱፘ੒؇ᑏᰁጱ bit ୏ত̶ᑕଧާํᨱձᏟכྌහഝࣁ୮ྦྷਁڹᔄࣳӥํප̶ڞވտ੕ᛘ๚
ਧԎᤈԅ(undefined behavior)̶ֺই҅ࣁ boolᔄࣳጱਁྦྷӥ᧛کݐහ꧊ 3  ฎ๚ਧԎᤈԅ̶
ਫᴬӤ҅੒Ӟӻ Cᤒࣳጱᘶ֛ݳᬰᤈٟ඙֢҅ᆐٚݸ՗Ӿ᧛҅ݐ੪অྲ՗አԭٟفጱᔄࣳکአ
ԭ᧛ݐጱᔄࣳጱ transmute  ඙̶֢

)قᶋਞࣁ஠ᶳනݐጱ᧛ྦྷਁ֛ݳྌ҅ಅํጱᘶࢩ unsafe )ࣘ᯾ғ

੒ਫሿԧ Copy  trait ౲ [ ManuallyDrop ][ManuallyDrop] trait ጱᘶྦྷਁ֛ݳጱٟ඙֢ӧᵱᥝ

Ԫضጱຉ຅᧛඙֢҅ԞࢩྌᬯԶٟ඙֢ӧ஠නࣁᶋਞق( unsafe )ࣘӾ̶1

᭗ଉ҅ᮎԶአکᘶ֛ݳጱᑕଧդᎱտࣁضᶋਞقጱᘶྦྷਁ֛ݳᦢᳯ඙֢Ӥ൉׀Ӟ੶ਞ۱قᤰ҅
ᆐֵٚݸአ̶

ᘶ޾֛ݳ DropDrop

୮Ӟӻᘶ֛ݳᤩᲀྪ෸҅ਙ෫ဩᎣ᭲ᵱᥝᲀྪਙጱߺԶਁྦྷ̶ࢩྌ҅ಅํᘶ֛ݳጱਁྦྷ᮷஠ᶳ
ਫሿ Copy  trait ౲ᤩ۱ᤰᬰ ManuallyDrop<_>̶ᬯᏟכԧᘶ֢ڊ᩻ࣁ֛ݳአऒ෸ӧᵱᥝᲀྪ
ձٖ֜਻̶

Өᕮ຅֛޾ຍԈӞ໏҅ᘶ֛ݳԞݢզ᭗ᬦ impl Drop  ಋۖਧԎᤩᲀྪ෸ጱ̶ٍ֛֢ۖ

unsafe {
    let f = u.f1;
}

union MyUnion { f1: u32, f2: ManuallyDrop<String> }
let mut u = MyUnion { f1: 1 };

// ᬯԶ᮷ӧฎ஠ᶳᥝනࣁ `unsafe` ᯾ጱ
u.f1 = 2;
u.f2 = ManuallyDrop::new(String::from("example"));

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%BB%E5%86%99%E8%81%94%E5%90%88%E4%BD%93%E5%AD%97%E6%AE%B5
https://rustwiki.org/zh-CN/reference/type-layout.html%23reprc-unions
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
https://rustwiki.org/zh-CN/reference/types/boolean.html
https://rustwiki.org/zh-CN/reference/type-layout.html%23reprc-unions
https://doc.rust-lang.org/std/mem/fn.transmute.html
https://doc.rust-lang.org/std/marker/trait.Copy.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E5%A4%87%E6%B3%A8
https://rustwiki.org/zh-CN/reference/print.html%23%E8%81%94%E5%90%88%E4%BD%93%E5%92%8C-drop
https://doc.rust-lang.org/std/mem/struct.ManuallyDrop.html
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ᘶ֛ݳӤጱཛྷୗ܃ᯈ

ᦢᳯᘶྦྷਁ֛ݳጱݚӞᐿොဩฎֵአཛྷୗ܃ᯈ̶ᘶྦྷਁ֛ݳӤጱཛྷୗ܃ᯈӨᕮ຅֛Ӥጱཛྷୗ܃
ᯈֵአፘݶጱݙဩ҅ݝฎᬯᐿཛྷୗݝᚆӞེ೰ਧӞӻਁྦྷ̶ࢩԅཛྷୗ܃ᯈ੪ֵ؟አᇙਧਁྦྷ๶
᧛ݐᘶ֛҅ݳಅզਙԞ஠ᶳᤩනࣁᶋਞق( unsafe )ࣘӾ̶

ཛྷୗ܃ᯈݢզਖ਼ᘶ֢֛ݳԅๅय़ጱහഝᕮ຅ጱӞӻਁྦྷᬰᤈ܃ᯈ̶ᇙڦฎ҅୮ֵአ Rust ᘶ֛ݳ
᭗ᬦ FFI ਫሿ Cຽᓋᘶ֛ݳ(C tagged union)෸҅ᬯ꧋ᦜݶ෸ࣁຽᓋ޾ፘଫਁྦྷӤᬰᤈ܃ᯈғ

fn f(u: MyUnion) {
    unsafe {
        match u {
            MyUnion { f1: 10 } => { println!("ten"); }
            MyUnion { f2 } => { println!("{}", f2); }
        }
    }
}

#[repr(u32)]
enum Tag { I, F }

#[repr(C)]
union U {
    i: i32,
    f: f32,
}

#[repr(C)]
struct Value {
    tag: Tag,
    u: U,
}

fn is_zero(v: Value) -> bool {
    unsafe {
        match v {
            Value { tag: Tag::I, u: U { i: 0 } } => true,
            Value { tag: Tag::F, u: U { f: num } } if num == 0.0 => true,
            _ => false,
        }
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E8%81%94%E5%90%88%E4%BD%93%E4%B8%8A%E7%9A%84%E6%A8%A1%E5%BC%8F%E5%8C%B9%E9%85%8D
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୚አᘶྦྷਁ֛ݳ

ኧԭᘶوྦྷਁ֛ݳՁਂؙ҅ࢩྌ೜ํ੒ᘶ֛ݳӞӻਁྦྷጱٟᦢᳯ๦੪ݶ෸೜ํԧ੒ٌಅํٌ՜
ਁྦྷጱٟᦢᳯ๦̶ࢩԅᬯӞԪਫ҅୚አጱ׵አ༄ັᥢڞ஠ᶳ᧣ෆ̶ࢩྌ҅ইຎᘶ֛ݳጱӞӻਁ
ྦྷฎᤩ҅׵ڊᮎԍࣁፘݶጱኞਂ๗ٖਙጱಅํٌ՜ਁྦྷԞ᮷॒ԭ׵ڊᇫா̶

ই఍ಅᥠ҅ࣁᦜग़ොᶎҁᴻԧ૲ੴ̵ਞق௔޾ಅํ๦҂҅ᘶ֛ݳጱᤈԅӨᕮ຅֛ਠقፘ҅ݶᬯ
உय़ᑕଶӤฎࢩԅᘶ֛ݳᖀಥֵአԧᕮ຅֛ጱݙဩጱᕮຎ̶੒ԭ Rust ᧍᥺๚กᏟ൉݊ጱᦜग़ො
ᶎҁྲইᵌᐺ௔(privacy)̵ݷᑍᥴຉ̵ᔄࣳവෙ̵ာ̵ࣳtraitਫሿ̵ํࢴਫሿ̵Ӟᛘ௔̵ཛྷୗ
༄ັᒵᒵ҂Ԟฎইྌ̶

1 ᬯݙᦲᘏᓌܔቘᥴ੪ฎ੒૪ᕪڡত۸ጱݒᰁ݄ٚᥟٟጱ෸ײᥝ݄ض᧛Ӟӥᬯӻݒᰁդᤒጱ࣎ࣈӤጱ꧊ጱᇫ
ா҅ইຎํ꧊҅ଚӬ꧋ᦜᥟٟ҅ᮎ Rust ԅᴠྊٖਂအᄋ੪ضಗᤈᮎݒᰁጱຉ຅ᤈԅҁdrop()҂҅Ⴔᑮᮎӻࣈ
꧊ํ Copyᇙ௔҅ํ Copyᇙ௔ԧ҅੒֛ݳጱᶼᦡ๵կฎྌᘶ֛ݳ౯ժᬯ᯾੒ᘶ̶فᘶञහഝٟ҅ٚىӤጱ࣎
꧊ጱፗളᥟٟӧտ᭜౮ٖਂအᄋ҅੪ӧ஠᧣አຉ຅ᤈԅ҅ԞӧᵱᥝԪضጱᶋਞق᧛඙֢ԧ̶੒ԭᬯӻᳯ᷌
nomiconጱ“๚ڡত۸ٖਂ”ᒍํᦖᬿ҅ܗԆCrLF0710ጱӷᓤ“਍Ӟᅩ Rust ٖਂཛྷࣳտݎኞՋԍޫҘ”᯾Ԟ᮷ํ
ᔜ୸ᦖᥴ̶

// Კ᧏: ӧᚆݶ෸੒ `u` (᭗ᬦ `u.f2`)೜ํग़֟Ӟེጱ׵ݒݢአ
fn test() {
    let mut u = MyUnion { f1: 1 };
    unsafe {
        let b1 = &mut u.f1;
//                    ---- Ḓེ׵ݒݢአݎኞࣁᬯ᯾ (᭗ᬦ `u.f1`)
        let b2 = &mut u.f2;
//                    ^^^^ ԫེ׵ݒݢአݎኞࣁᬯ᯾ (᭗ᬦ `u.f2`)
        *b1 = 5;
    }
//  - Ḓེ׵አࣁᬯ᯾ᕮ๳
    assert_eq!(unsafe { u.f1 }, 5);
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%BC%95%E7%94%A8%E8%81%94%E5%90%88%E4%BD%93%E5%AD%97%E6%AE%B5
https://learnku.com/docs/nomicon/2018
https://www.zhihu.com/people/crlf0710
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ଉᰁᶱ

constant-items.md
commit: 761ad774fcb300f2b506fed7b4dbe753cda88d80 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-1-17

ဩݙ

ConstantItem :

   const  ( IDENTIFIER | _  ) :  Type ( =  Expression )? ;

ଉᰁᶱฎӞӻݢᭌጱٍݷ ଉᰁ꧊҅ਙӨᑕଧӾጱٍ֛ٖਂ֖ᗝဌํىᘶ̶෫ᦞଉᰁߺࣁ᯾ֵ
አ҅ਙժ๜ᨶӤ᮷ฎٖᘶጱ҅ᬯ఺ޱ፳୮ਙժᤩֵአ෸҅᮷ฎፗളᤩ೩ᨬکፘىጱӤӥ෈Ӿ๶
ֵአጱ̶ᬯ۱ೡֵአᶋ೩ᨬ(non- Copy )ᔄࣳጱ꧊޾๶ᛔक़᮱ጱ crate ጱଉᰁ̶੒ፘݶଉᰁጱ୚
አӧכᦤਙժ୚አጱฎፘݶጱٖਂ̶࣎ࣈ

ଉᰁ஠ᶳดୗ೰ਧහഝᔄ̶ࣳᔄࣳ஠ᶳٍํ 'staticኞਂ๗ғᑕଧڡত۸࢏(initializer)Ӿጱձ
֜୚አ᮷஠ᶳٍํ 'staticኞਂ๗̶

ଉᰁݢզ୚አٌ՜ଉᰁጱࣁ҅࣎ࣈᬯᐿఘ٭ӥ҅ইຎᭇአ҅ᧆ࣎ࣈਖ਼ٍํ፜ኼጱኞਂ๗҅ڞވ
ҁࣁय़ग़හఘ٭ӥ҂ἕᦊԅ 'staticኞਂ๗̶ҁ᧗݇ᴅᶉாኞਂ๗፜ኼ̶҂֕ฎ҅ᖫᦲ࢏Ֆํ
๦ग़ེ᧣ෆ᫨ᑏᧆଉᰁ҅ࢩྌ୚አጱݢ࣎ࣈᚆଚӧࢴਧ̶

const BIT1: u32 = 1 << 0;
const BIT2: u32 = 1 << 1;

const BITS: [u32; 2] = [BIT1, BIT2];
const STRING: &'static str = "bitstring";

struct BitsNStrings<'a> {
    mybits: [u32; 2],
    mystring: &'a str,
}

const BITS_N_STRINGS: BitsNStrings<'static> = BitsNStrings {
    mybits: BITS,
    mystring: STRING,
};

https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%B8%E9%87%8F%E9%A1%B9
https://github.com/rust-lang/reference/blob/master/src/items/constant-items.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/const_eval.html%23constant-expressions
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/lifetime-elision.html%23static-lifetime-elision
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ଉᰁᤒᬡୗݝᚆࣁtraitਧԎӾ፜ኼ̶

Constants with Destructors

ଉᰁӨຉ຅ڍහ

ଉᰁݢզ۱ތຉ຅ڍහ̶ຉ຅ڍහࣁ꧊֢᩻ڊአऒ෸ᬩᤈ̶1

Unnamed constant

๚ݷ޸ଉᰁ

ӧݶԭىᘶଉᰁ(associated constant)҅ᛔኧଉᰁ(free constant)ݢզֵአӥښᕚ๶̶ֺݷ޸
ই:

struct TypeWithDestructor(i32);

impl Drop for TypeWithDestructor {
    fn drop(&mut self) {
        println!("Dropped. Held {}.", self.0);
    }
}

const ZERO_WITH_DESTRUCTOR: TypeWithDestructor = TypeWithDestructor(0);

fn create_and_drop_zero_with_destructor() {
    let x = ZERO_WITH_DESTRUCTOR;
    // x ڍࣁහጱᕮੲ॒᭗ᬦ᧣አ drop ොဩᤩᲀྪ̶
    // ಑ڊܦ "Dropped. Held 0.".
}

https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%B8%E9%87%8F%E4%B8%8E%E6%9E%90%E6%9E%84%E5%87%BD%E6%95%B0
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E5%A4%87%E6%B3%A8
https://rustwiki.org/zh-CN/reference/print.html%23%E6%9C%AA%E5%91%BD%E5%90%8D%E5%B8%B8%E9%87%8F
https://rustwiki.org/zh-CN/reference/glossary.html%23associated-item
https://rustwiki.org/zh-CN/reference/glossary.html%23free-item
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Өӥښᕚ੕فӞ໏҅ਡݢզग़ེਞݶࣁࣈقӞ֢አऒӾಘ઀ڊፘݶጱ๚ٍݷଉᰁ̶ֺই҅զӥ
ٖ਻ӧଫᧆԾኞᲙ᧏:

ෆӻᑕଧᕮ๳෸տ᧣አຉࣁԎฎଉᰁތӞ੶ݚᬮํݙฎٌӾጱӞղ೩ᨬҔᬯݝຉ຅ᲀྪጱ҅ڹڊᑕଧᭅࣁ 1
຅ڍහ̶

const _: () =  { struct _SameNameTwice; };

// OK ੱᓕݷᑍ޾ӤᶎጱӞ໏ғ
const _: () =  { struct _SameNameTwice; };

macro_rules! m {
    ($item: item) => { $item $item }
}

m!(const _: () = (););
// ᬯտ઀୏ڊғ
// const _: () = ();
// const _: () = ();

https://rustwiki.org/zh-CN/reference/items/use-declarations.html%23underscore-imports
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ᶉாᶱ

static-items.md
commit: 761ad774fcb300f2b506fed7b4dbe753cda88d80 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-17

ဩݙ

StaticItem :

   static  mut ? IDENTIFIER :  Type ( =  Expression )? ;

ᶉாᶱᔄ֒ԭଉᰁᶱ҅ᴻԧਙࣁᑕଧӾᤒᐏӞӻᔜᏟጱٖਂ֖ᗝ̶ಅํ੒ᶉாᶱጱ୚አ᮷೰ݻ
ፘݶጱٖਂ֖ᗝ̶ᶉாᶱ೜ํ 'static  ኞਂ๗҅ਙྲ Rust ᑕଧӾጱಅํٌ՜ኞਂ๗᮷ᥝᳩ̶
ᶉாᶱӧտࣁᑕଧᕮ๳෸᧣አຉ຅֢ۖ drop̶

ᶉாڡত۸࢏ฎࣁᖫᦲ෸࿢꧊ጱଉᰁᤒᬡୗ̶ᶉாڡত۸ݢ࢏զ୚አٌ՜ᶉாᶱ̶

ᔄࣳጱᶋ mutݒݢᶋٖ᮱ތ۱  ᶉாᶱݢզනݝࣁ᧛ٖਂӾ̶

ಅํᦢᳯᶉாᶱጱ඙֢᮷ฎਞقጱ҅֕੒ᶉாᶱํӞԶᴴګғ

ᶉாᶱጱහഝᔄࣳ஠ᶳํ Sync  traitᕅ๳҅ᬯ໏಍ݢզᦏᕚᑕਞࣈقᦢᳯ̶
ଉᰁᶱӧᚆ୚አᶉாᶱ̶

஠ᶳԅᛔኧᶉாᶱ൉ڡ׀ত۸ᤒᬡୗ҅֕ࣁक़᮱ࣘӾᶉாᶱ஠ᶳ፜ኼڡত۸ᤒᬡୗ̶

ᶉாᶱݒݢ

ইຎᶉாᶱฎአىᲫਁ mut  ्กጱ҅ڞਙ꧋ᦜᤩᑕଧץද̶Rust ጱፓຽԏӞฎֵੱݢᚆጱ᭿
ᶉாᶱดᆐฎᒋா(race conditions)౲ٌ՜ bug ጱӞӻ᯿ᥝݒݢදץbug҅ᮎ꧋ᦜ ݎሿଚڊع
๶რ̶ࢩྌ҅᧛ݐ౲ٟݒݢفᶉாᶱݒᰁ෸ᵱᥝ୚فᶋਞق( unsafe )̶ࣘଫဳ఺Ꮯכ੒ݒݢᶉ
ாᶱጱץදፘ੒ԭᬩᤈݶࣁӞᬰᑕӾጱٌ՜ᕚᑕ๶᧔ฎਞقጱ̶

ੱᓕํᬯԶᗌᅩ҅ݒݢᶉாᶱՖᆐᶋଉํአ̶ਙժݢզӨ CପӞֵ᩸አ҅Ԟݢզࣁक़᮱
( extern )ࣘӾ՗ CପӾ๶ᕬਧਙ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%99%E6%80%81%E9%A1%B9
https://github.com/rust-lang/reference/blob/master/src/items/static-items.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/destructors.html
https://rustwiki.org/zh-CN/reference/const_eval.html%23constant-expressions
https://rustwiki.org/zh-CN/reference/interior-mutability.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%AF%E5%8F%98%E9%9D%99%E6%80%81%E9%A1%B9
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ᴻԧݒݢᶉாᶱጱᔄࣳӧᵱᥝਫሿ Sync  trait ԏक़҅ݒݢᶉாᶱӨฦ᭗ᶉாᶱٍํፘݶጱᴴ
̶ګ

ֵአଉᰁᶱ౲ᶉாᶱ

ଫᧆֵአଉᰁᶱᬮฎଫᧆֵአᶉாᶱݢᚆտեՈࢯజ̶Ӟᛱ๶᧔҅ଉᰁᶱଫսضԭᶉாᶱ҅ᴻ
ᶋզӥఘ٭ԏӞ౮ᒈғ

ਂؙय़ᰁහഝ
ᵱᥝᶉாᶱጱਂؙ࣎ࣈӧݒጱᇙ௔̶
ᵱᥝٖ᮱ݒݢ௔̶

static mut LEVELS: u32 = 0;

// ᬯᬲݍԧӧوՁᇫாጱ௏మ҅ᘒӬਙٖࣁ᮱ӧᚆᴠྊᒋԩ҅ಅզᬯӻڍහฎᶋਞقጱ(`unsafe`)
unsafe fn bump_levels_unsafe1() -> u32 {
    let ret = LEVELS;
    LEVELS += 1;
    return ret;
}

// ᬯ᯾౯ժ؃ᦡํӞӻᬬࢧ෯꧊ጱ atomic_add ڍහ҅ᬯӻڍහฎ“ਞقጱ(safe)”҅
// ֕ฎᬬࢧ꧊ݢᚆӧฎ᧣አᘏಅ๗๕ጱ҅ಅզਙՖᆐᤩຽᦕԅ `unsafe`
unsafe fn bump_levels_unsafe2() -> u32 {
    return atomic_add(&mut LEVELS, 1);
}

https://rustwiki.org/zh-CN/reference/print.html%23%E4%BD%BF%E7%94%A8%E5%B8%B8%E9%87%8F%E9%A1%B9%E6%88%96%E9%9D%99%E6%80%81%E9%A1%B9
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Trait

traits.md
commit: 20340ce30db8ec17b0a09dc6e07c0fa2f5c3c0ab 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

Trait :

   unsafe ? trait  IDENTIFIER  GenericParams? ( :  TypeParamBounds? )? WhereClause?

{

     InnerAttribute*

     AssociatedItem*

   }

trait ൈᬿᔄࣳݢզਫሿጱು᨝ള̶ݗᬯᔄളݗኧӣᐿىᘶᑕଧᶱ(associated items)ᕟ౮҅ਙժ
ฎғڦړ

හڍ
ᔄࣳ
ଉᰁ

ಅํ trait ᮷ਧԎԧӞӻᵌୗᔄࣳ݇හ Self  ҅ਙ೰ݻ“ਫሿྌളݗጱᔄࣳ”̶trait ᬮݢᚆ۱᷐ތ
क़ጱᔄࣳ݇හ̶ᬯԶᔄࣳ݇හ҅۱ೡ Self ՜ traitٌکݑᚆտ᪙ྋଉᔄࣳ݇හӞ໏ݢ᮷ٖ҅ࣁ 
ጱᕅ๳̶

trait ᵱᥝٍ֛ጱᔄ݄ࣳਫሿٍ֛҅ጱਫሿොဩฎ᭗ᬦᧆᔄࣳጱݱᐿᇿᒈਫሿ(implementations)
๶ਠ౮ጱ̶

traitڍහݢզ᭗ᬦֵአݩړդ๊ڍහ֛๶፜ኼڍහ̶֛ᬯᤒกྌ traitጱਫሿ஠ᶳ݄ਧԎਫሿᧆ
ڍහ֛҅ᮎԍᬯӻਧԎ੪տ֢ԅձ֜ӧᥟፍਙጱਫሿጱἕᦊڍහਧԎԧӞӻڍහ̶ইຎ traitڍ
හਫሿ̶ᔄ֒ى҅ࣈᘶଉᰁݢզ፜ኼᒵ޾ݩᤒᬡୗ҅զ೰ᐏፘଫጱਫሿ஠ᶳਧԎᧆଉᰁ꧊̶ى
ᘶᔄࣳӧᚆਧԎᔄࣳ҅ݝᚆࣁਫሿӾ೰ਧᔄ̶ࣳ

https://github.com/rust-lang/reference/blob/master/src/items/traits.md
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-functions-and-methods
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-types
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-constants
https://rustwiki.org/zh-CN/reference/items/generics.html
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Traitڍහӧᚆฎ async  ౲ const  ᔄࣳጱ̶

Trait bounds

traitᕅ๳

ာࣳᑕଧᶱݢզֵአ trait ֢ԅٌᔄࣳ݇හጱᕅ๳̶

Generic Traits

ာࣳtrait

ᑍݷ trait ࣁሿڊզԅ trait ೰ਧᔄࣳ݇හ๶ֵᧆ trait ౮ԅာࣳtrait/ာࣳᔄ̶ࣳᬯԶᔄࣳ݇හݢ
ԏֵ҅ݸአӨာࣳڍහፘݶጱݙဩ̶

// ํਧԎ޾ဌํਧԎጱፘىᘶtraitᶱጱֺৼ
trait Example {
    const CONST_NO_DEFAULT: i32;
    const CONST_WITH_DEFAULT: i32 = 99;
    type TypeNoDefault;
    fn method_without_default(&self);
    fn method_with_default(&self) {}
}

trait Seq<T> {
    fn len(&self) -> u32;
    fn elt_at(&self, n: u32) -> T;
    fn iter<F>(&self, f: F) where F: Fn(T);
}

https://rustwiki.org/zh-CN/reference/items/functions.html%23async-functions
https://rustwiki.org/zh-CN/reference/items/functions.html%23const-functions
https://rustwiki.org/zh-CN/reference/print.html%23trait%E7%BA%A6%E6%9D%9F
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%B3%9B%E5%9E%8Btrait
https://rustwiki.org/zh-CN/reference/items/functions.html%23generic-functions
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Object Safety

੒᨝ਞق๵ྃ

੒᨝ਞقጱ trait ݢզฎ trait੒᨝ጱବ੶ trait̶ইຎ trait ᒧݳզӥᴴਧ๵կҁࣁ RFC 255 Ӿਧ
Ԏ҂҅ڞᦊԅਙฎ੒᨝ਞقጱ(object safe)ғ

ಅํጱ᩻ᔄtraitsupertraits Ԟ஠ᶳԞฎ੒᨝ਞقጱ̶
᩻ᔄtrait Ӿӧᚆํ Sized̶Ԟ੪ฎ᧔ӧᚆํ Self: Sizedᕅ๳̶
ਙ஠ᶳဌํձ֜ىᘶଉᰁ̶
ಅํىᘶڍහ஠ᶳݢզ՗ trait੒᨝᧣ଶړၝ҅౲ᘏฎดୗӧݢ᧣ଶړၝғ

හᥝ࿢ғڍၝړଶ᧣ݢ
ӧᚆํᔄࣳ݇හҁੱᓕኞਂ๗݇හݢզํ҂
֢ԅොဩ෸҅ Self ොӧࣈᘏ(receiver)ጱᔄࣳ᯾ٌ҅ਙݑොဩጱളࣁሿڊᚆݝ 
ᚆֵአ Self̶
ොဩጱളݑᘏጱᔄࣳ஠ᶳฎզӥᔄࣳԏӞғ

&Self  (ֺইғ &self )
&mut Self  (ֺইғ &mut self )
Box<Self>

Rc<Self>

Arc<Self>

Pin<P>  ୮ P  ฎӤᶎᔄࣳӾጱӞᐿ
ဌํ where Self: Sizedᕅ๳ҁܨളݑᘏጱᔄࣳ Self (ֺইғ self ) ӧᚆํ
Sizedᕅ๳҂̶

ดୗӧݢ᧣ଶړၝڍහᥝ࿢ғ
ํ where Self: Sizedᕅ๳ҁܨളݑᘏጱᔄࣳ Self (ֺইғ self ) ํ 
Sizedᕅ๳҂̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AF%B9%E8%B1%A1%E5%AE%89%E5%85%A8%E6%9D%A1%E6%AC%BE
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://github.com/rust-lang/rfcs/blob/master/text/0255-object-safety.md
https://rustwiki.org/zh-CN/reference/items/traits.html%23supertraits
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23methods
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23boxt
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23rct
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23arct
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23pinp
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// ੒᨝ਞقጱ trait ොဩ̶
trait TraitMethods {
    fn by_ref(self: &Self) {}
    fn by_ref_mut(self: &mut Self) {}
    fn by_box(self: Box<Self>) {}
    fn by_rc(self: Rc<Self>) {}
    fn by_arc(self: Arc<Self>) {}
    fn by_pin(self: Pin<&Self>) {}
    fn with_lifetime<'a>(self: &'a Self) {}
    fn nested_pin(self: Pin<Arc<Self>>) {}
}

// ྌ trait ฎ੒᨝ਞقጱ҅֕ӧᚆࣁ trait੒᨝Ӥݎړ(dispatch)ֵአᬯԶොဩ̶
trait NonDispatchable {
    // ᶋොဩӧᚆᤩ̶ݎړ
    fn foo() where Self: Sized {}
Self ᔄࣳ๚Ꭳ̶ ڹᬩᤈԏࣁ //    
    fn returns(&self) -> Self where Self: Sized;
    // `other` ݢᚆฎݚӞٍ֛ᔄࣳጱളݑᘏ̶
    fn param(&self, other: Self) where Self: Sized {}
    // ာࣳӨᡦڍහ೰ᰒᤒ(Virtual Function Pointer Table, vtable)ӧّ਻̶
    fn typed<T>(&self, x: T) where Self: Sized {}
}

struct S;
impl NonDispatchable for S {
    fn returns(&self) -> Self where Self: Sized { S }
}
let obj: Box<dyn NonDispatchable> = Box::new(S);
obj.returns(); // Კ᧏: ӧᚆ᧣አଃํ Self ᬬࢧᔄࣳጱොဩ
obj.param(S);  // Კ᧏: ӧᚆ᧣አଃํ Self ᔄࣳጱ݇හጱොဩ
obj.typed(1);  // Კ᧏: ӧᚆ᧣አଃํာࣳᔄࣳ݇හጱොဩ
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Supertraits

᩻ᔄtrait

᩻ᔄtrait ฎᔄࣳԅԧਫሿ຤ᇙਧ trait ᘒᵱᥝӞଚਫሿጱ trait̶ྌक़҅ࣁձ֜ࣈො҅ইຎာࣳ

// ᶋ੒᨝ਞقጱ trait
trait NotObjectSafe {
    const CONST: i32 = 1;  // Კ᧏: ӧᚆํىᘶଉᰁ

    fn foo() {}  // Კ᧏: ىᘶڍහဌํ `Sized` ᕅ๳
    fn returns(&self) -> Self; // Კ᧏: `Self` ࣁᬬࢧᔄࣳӾ 
    fn typed<T>(&self, x: T) {} // Კ᧏: ာࣳᔄࣳ݇හ
    fn nested(self: Rc<Box<Self>>) {} // Კ᧏: ્ॺളݑᘏᬮ๚ᤩਠقඪ೮̶ҁᦲᘏဳғ
ํᴴඪ೮ᥠӤᶎጱᤑ꧌ᥢ̶ڞ҂
}

struct S;
impl NotObjectSafe for S {
    fn returns(&self) -> Self { S }
}
let obj: Box<dyn NotObjectSafe> = Box::new(S); // Კ᧏

// Self: Sized trait ᶋ੒᨝ਞقጱ̶
trait TraitWithSize where Self: Sized {}

struct S;
impl TraitWithSize for S {}
let obj: Box<dyn TraitWithSize> = Box::new(S); // Კ᧏

// ইຎํ `Self` ᬯ໏ጱာࣳ݇හ҅ᮎ trait ੪ฎᶋ੒᨝ਞقጱ
trait Super<A> {}
trait WithSelf: Super<Self> where Self: Sized {}

struct S;
impl<A> Super<A> for S {}
impl WithSelf for S {}
let obj: Box<dyn WithSelf> = Box::new(S); // Კ᧏: ӧᚆֵአ `Self` ֢ԅᔄࣳ݇හ

https://rustwiki.org/zh-CN/reference/print.html%23%E8%B6%85%E7%B1%BBtrait
https://rustwiki.org/zh-CN/reference/items/generics.html
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౲ trait੒᨝ᤩ຤ӻ traitᕅ๳҅ᮎᬯӻာࣳ౲ trait੒᨝੪ݢզᦢᳯᬯӻ᩻ᔄtrait ጱىᘶᑕଧᶱ̶

᩻ᔄtrait ฎ᭗ᬦ trait ጱ SelfᔄࣳӤጱ traitᕅ๳๶्กጱ҅ଚӬ᭗ᬦᬯᐿ्ก traitᕅ๳ጱො
ୗ๶փ᭓ᬯᐿ᩻ᔄtrait ىᔮ̶Ӟӻ trait ӧᚆฎਙᛔ૩ጱ᩻ᔄtrait̶

ํ᩻ᔄtrait ጱ trait ᑍٌԅٌ᩻ᔄtrait ጱৼtrait(subtrait)̶

ӥᶎฎӞӻ्ก Shape  ฎ Circle  ጱ᩻ᔄtrait ጱֺৼ̶

ӥᶎฎݶӞӻᐏֺ҅ᴻԧද౮ֵአ whereৼݙ๶ᒵපਫሿ̶

ӥᶎֺৼ᭗ᬦ Shape  ጱ area හԅ radiusڍ   ൉׀ԧӞӻἕᦊਫሿғ

ӥӞӻᐏֺ᧣አԧӞӻာࣳ݇හጱ᩻ᔄtrait Ӥጱොဩ̶

ᔄ֒҅ࣈᬯ᯾ฎӞӻࣁ trait੒᨝Ӥ᧣አ᩻ᔄtrait ጱොဩጱֺৼ̶

trait Shape { fn area(&self) -> f64; }
trait Circle : Shape { fn radius(&self) -> f64; }

trait Shape { fn area(&self) -> f64; }
trait Circle where Self: Shape { fn radius(&self) -> f64; }

trait Circle where Self: Shape {
    fn radius(&self) -> f64 {
ԅ A = pi * r^2҅ಅզ᭗ᬦդහവ੕஑ғr = sqrt(A / pi)ࢩ //        
        (self.area() /std::f64::consts::PI).sqrt()
    }
}

fn print_area_and_radius<C: Circle>(c: C) {
    // ᬯ᯾౯ժ᧣አ `Circle` ጱ᩻ᔄtrait ጱ area ොဩ̶
    println!("Area: {}", c.area());
    println!("Radius: {}", c.radius());
}

let circle = Box::new(circle) as Box<dyn Circle>;
let nonsense = circle.radius() * circle.area();

https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
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Unsafe traits

ᶋਞقtrait

զىᲫਁ unsafe  ୏१ጱ traitᑕଧᶱᤒᐏਫሿᧆ trait ݢᚆฎᶋਞقጱ̶ֵአྋᏟਫሿጱᶋਞ
Ძਁ unsafeىጱ̶traitਫሿԞ஠ᶳզقtrait ฎਞق  ୏१̶

Sync Send ޾   ฎَࣳጱᶋਞقtrait̶

Parameter patterns

݇හཛྷୗ

ҁtrait Ӿ҂ဌํդᎱ֛ጱڍහ्ก౲ොဩ्กҁጱ݇හཛྷୗ҂ݝ꧋ᦜֵአຽᦩᒧ/IDENTIFIERཛྷ
ୗ ౲ _  ᭗ᯈᒧཛྷୗ̶୮ڹ mut  IDENTIFIER ᬮฎ꧋ᦜጱ҅֕૪ᤩ୒አ҅๚๶ਖ਼౮ԅӞӻᏝᖫ
ᎱᲙ᧏(hard error)̶

ᭌጱғݢහ౲ොဩጱ݇හཛྷୗฎڍᇇӾ҅trait ጱ 2015 ࣁ

ಅํጱ݇හཛྷୗᤩᴴګԅӥᬿԏӞғ

IDENTIFIER
mut  IDENTIFIER
_

&  IDENTIFIER
&&  IDENTIFIER

ҁ᪙ฦ᭗ڍහӞ໏҅҂՗ 2018 ᇇ୏ত҅ҁtrait Ӿ҂ڍහ౲ොဩጱ݇හཛྷୗӧٚฎݢᭌጱ̶ݶ
෸҅Ԟ᪙ฦ᭗ڍහӞ໏҅ҁtrait Ӿ҂ڍහ౲ොဩݝᥝํդᎱٌ֛҅݇හཛྷୗݢզฎձ֜ӧݍݢ
Ḟࣳཛྷୗ̶֕ইຎဌํդᎱ֛҅ӤᶎڊڜጱᴴګՖᆐํප̶

trait T {
    fn f(i32);  // ӧᵱᥝ݇හጱຽᦩᒧ.
}

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%9E%E5%AE%89%E5%85%A8trait
https://rustwiki.org/zh-CN/reference/unsafety.html
https://rustwiki.org/zh-CN/reference/items/implementations.html%23trait-implementations
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23send
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%82%E6%95%B0%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/patterns.html%23wildcard-pattern
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/patterns.html%23wildcard-pattern
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
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Item visibility

ᑕଧᶱጱݢᥠ௔

ׁᆙݙဩᥢਧ҅traitᑕଧᶱࣁ᧍ဩӤ꧋ᦜֵአ Visibilityݙဩጱဳ᯽҅֕ฎ୮ trait ᤩҁݙဩဩړ
ຉᑕଧ҂ḵᦤ(validate)҅ݸᧆݢᥠ௔ဳ᯽݈ᤩ୒አ̶ࢩྌ҅ࣁრᎱᥴຉ੶ᶎ҅ݢզֵࣁአᑕଧ
ᶱጱӧݶӤӥ෈ӾֵአᕹӞጱ᧍ဩ੒ᬯԶᑕଧᶱᬰᤈᥴຉ̶ֺই҅ᑮጱ vis  ਡ܃ᯈྦྷᭌೠݢ࢏
զአԭ traitᑕଧᶱ҅ᘒٌࣁ՜꧋ᦜֵአᶋᑮݢᥠ௔ጱఘ٭ӥ҅ԞֵݢአᬯݶӞॺਡᥢ̶ڞ

trait T {
    fn f1((a, b): (i32, i32)) {}
    fn f2(_: (i32, i32));  // ဌํդᎱ֛ӧᚆֵአزᕟཛྷୗ̶
}

macro_rules! create_method {
    ($vis:vis $name:ident) => {
        $vis fn $name(&self) {}
    };
}

trait T1 {
̶`꧋ᦜᑮ `visݝ //    
    create_method! { method_of_t1 }
}

struct S;

impl S {
    // ᬯ᯾꧋ᦜֵአᶋᑮݢᥠ௔̶
    create_method! { pub method_of_s }
}

impl T1 for S {}

fn main() {
    let s = S;
    s.method_of_t1();
    s.method_of_s();
}

https://rustwiki.org/zh-CN/reference/print.html%23%E7%A8%8B%E5%BA%8F%E9%A1%B9%E7%9A%84%E5%8F%AF%E8%A7%81%E6%80%A7
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
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1 ӷᅩ൉ᯯғಅํ trait ᮷ਧԎԧӞӻᵌୗᔄࣳ݇හ Self  ҅ਙ೰ݻ“ਫሿྌളݗጱᔄࣳ”Ҕtrait ጱ Self ἕᦊჿ
᪃ғ Self: ?Sized
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ਫሿ

implementations.md
commit: 761ad774fcb300f2b506fed7b4dbe753cda88d80 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-17

ဩݙ

Implementation :
   InherentImpl | TraitImpl

InherentImpl :

   impl  GenericParams? Type WhereClause? {

      InnerAttribute*

      AssociatedItem*

   }

TraitImpl :

   unsafe ? impl  GenericParams? ! ? TypePath for  Type

   WhereClause?

   {

      InnerAttribute*

      AssociatedItem*

   }

ਫሿฎਖ਼ᑕଧᶱӨ*ਫሿᔄࣳ(implementing type)*ىᘶ᩸๶ጱᑕଧᶱ̶ਫሿֵአىᲫਁ impl
ਧԎ҅ਙ۱ތԧંԭ୮ڹਫሿጱᔄࣳጱਫֺጱڍහ҅౲ᘏ۱ތԧ୮ڹਫሿጱᔄࣳ๜᫝ጱᶉாڍ
හ̶

ํӷᐿᔄࣳጱਫሿ:

ਫሿ(inherent implementations)ํࢴ
traitਫሿ(trait implementations)

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AE%9E%E7%8E%B0
https://github.com/rust-lang/reference/blob/master/src/items/implementations.md
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-types
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html
https://rustwiki.org/zh-CN/reference/items/traits.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第115/418⻚https://rustwiki.org/zh-CN/reference/print.html

ਫሿํࢴ

ຽᑍᔄࣳ(nominal type)ጱ᪠ஆ҅ݻᲫਁ impl҅ာࣳᔄ्ࣳก҅೰ىਫሿᤩਧԎԅӞྦྷኧํࢴ
Ӟӻ whereৼ޾ݙӞ੒ᜰೡݩೡ᩸๶ጱӞᕟ*ᔄࣳىᘶᶱ(associable items)*ᕟ౮ጱଧ̶ڜ

ҁᬯ᯾҂ຽᑍᔄࣳԞᤩᑍ֢ਫሿᔄࣳ(implementing type)Ҕᔄࣳىᘶᶱ(associable items)ݢቘᥴ
ԅਫሿᔄࣳጱݱᐿىᘶᑕଧᶱ(associated items)̶

හҁ۱ೡොڍᘶىތզ۱ݢਫሿํࢴᘶ᩸๶̶ىጱᑕଧᶱӨٌጱਫሿᔄࣳތਫሿਖ਼ٌ۱ํࢴ
ဩ҂ى޾ᘶଉᰁ̶ํࢴਫሿӧᚆ۱ىތᘶᔄ̶ࣳݷڦ

ᘶᑕى೪ളӤᬯӻٚݸᘶᑕଧᶱጱ᪠ஆฎٌਫሿᔄࣳጱಅํҁ୵ୗጱ҂᪠ஆӾጱձӞᐿ҅ᆐى
ଧᶱጱຽᦩᒧ๶֢ԅෆӻ᪠ஆጱ๛ྦྷ᪠ஆᕟկ(final path component)̶

ᔄࣳݢզํग़ӻํࢴਫሿ̶֢֕ԅܻতᔄࣳਧԎጱਫሿᔄࣳ஠ᶳӨᬯԶํࢴਫሿ॒ݶࣁӞӻ
crate ᯾̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%9B%BA%E6%9C%89%E5%AE%9E%E7%8E%B0
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-functions-and-methods
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23methods
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-constants
https://rustwiki.org/zh-CN/reference/paths.html
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Trait Implementations

traitਫሿ

pub mod color {
    // ᦲᘏႲےጱဳ᯽ғᬯӻᕮ຅֛ฎ Color ጱܻতᔄࣳ҅ฎӞӻຽᑍᔄࣳ҅Ԟฎݸᶎӷӻਫሿጱਫ
ሿᔄࣳ
    pub struct Color(pub u8, pub u8, pub u8);
    // ᦲᘏႲےጱဳ᯽ғᬯӻਫሿฎ Color ጱํࢴਫሿ
    impl Color {
        // ᦲᘏႲےጱဳ᯽ғᔄࣳىᘶᶱ(associable items)
        pub const WHITE: Color = Color(255, 255, 255); 
    }
}

mod values {
    use super::color::Color;
    // ᦲᘏႲےጱဳ᯽ғᬯӻਫሿԞฎ Color ጱํࢴਫሿ
    impl Color {
        // ᦲᘏႲےጱဳ᯽ғᔄࣳىᘶᶱ(associable items)
        pub fn red() -> Color {
            Color(255, 0, 0)
        }
    }
}

pub use self::color::Color;
fn main() {
    // ਫሿᔄࣳ ํࢴ ޾ਫሿ ݶࣁӞӻཛྷࣘӥ̶
    color::Color::WHITE;

ݻՖ᭗ᬦ೰ݐᘶᬰጱᑕଧᶱጱਂىਫሿํࢴӞӻཛྷࣘӥ҅ྌ෸੒᭗ᬦݶࣁᔄ्ࣳกӧ޾ਫሿํࢴ //    
ਫሿᔄࣳጱ᪠ஆ
    color::Color::red();

    // ਫሿᔄࣳ᯿੕ֵ҅ݸڊአᬯᔄளഠ᪠ஆපຎԞӞ໏̶
    Color::red();

    // ᬯӻӧᤈ, ࢩԅ `values` ᶋ̶ํل
    // values::Color::red();
}

https://rustwiki.org/zh-CN/reference/print.html%23trait%E5%AE%9E%E7%8E%B0
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traitਫሿጱਧԎӨํࢴਫሿᔄ֒҅ݝฎݢᭌጱာࣳᔄ्ࣳกݸᶳ᪙Ӟӻ trait҅ٚݸ᪙ىᲫਁ 
for҅ԏٚݸ᪙Ӟӻ೰ݻຽᑍᔄࣳጱ᪠ஆ̶

ᬯ᯾ᦎᦞጱ trait Ԟᤩᑍԅᤩਫሿtrait(implemented trait)̶ਫሿᔄ݄ࣳਫሿᧆᤩਫሿtrait̶

traitਫሿ஠ᶳ݄ਧԎᤩਫሿtrait ्ก᯾ጱಅํᶋἕᦊىᘶᑕଧᶱ҅ݢզ᯿ෛਧԎᤩਫሿtrait ਧ
Ԏጱἕᦊىᘶᑕଧᶱ҅֕ӧᚆਧԎձٌ֜՜ᑕଧᶱ̶

> ᘶᑕଧᶱጱਠෆ᪠ஆԅى trait ጱ᪠ஆ҅ٚ ݻฎ೰ݸ᪙ as҅ᆐݸ᪙ਫሿᔄࣳጱ᪠ஆ҅ٚݸ 
ᘶᑕଧᶱᛔ૩ጱ᪠ஆᕟկ̶ىളݸٚݸ᪙ >҅ᬯෆ֛֢ԅӞӻ᪠ஆᕟկ҅ᆐݸ

ᶋਞق(unsafe) trait ᵱᥝ traitਫሿզىᲫਁ unsafe  ୏१̶

traitਫሿጱӞᛘ௔

Ӟӻ traitਫሿইຎ๚᭗ᬦ਋دᥢڞ(orphan rules)༄ັ౲ํ traitਫሿ᯿ݖ(implementations
overlap)ݎኞ҅ڞᦊԅ traitਫሿӧӞᛘ(incoherent)̶

୮ӷӻਫሿݱᛔጱ traitളݗᵞԏᳵਂࣁᶋᑮԻᵞ෸ܨԅᬯӷӻ traitਫሿ ᯿ݖԧ҅ҁᬯᐿଉఘ٭
ӥ҂ᬯӷӻ traitਫሿݢզአፘݶጱᔄࣳ๶ਫֺ۸̶

struct Circle {
    radius: f64,
    center: Point,
}

impl Copy for Circle {}

impl Clone for Circle {
    fn clone(&self) -> Circle { *self }
}

impl Shape for Circle {
    fn draw(&self, s: Surface) { do_draw_circle(s, *self); }
    fn bounding_box(&self) -> BoundingBox {
        let r = self.radius;
        BoundingBox {
            x: self.center.x - r,
            y: self.center.y - r,
            width: 2.0 * r,
            height: 2.0 * r,
        }
    }
}

https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/traits.html%23unsafe-traits
https://rustwiki.org/zh-CN/reference/print.html%23trait%E5%AE%9E%E7%8E%B0%E7%9A%84%E4%B8%80%E8%87%B4%E6%80%A7
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਋دᥢڞ

ᕳਧ impl<P1..=Pn> Trait<T1..=Tn> for T0҅ํݝզӥᛗ੝Ӟᐿఘ٭ԅ፥෸҅ྌ impl  ಍
ᚆ౮ᒈғ

Trait  ฎӞӻ๜ࣈ trait

զӥಅํ

T0..=Tn  Ӿጱᔄࣳᛗ੝ํӞᐿฎ๜ࣈᔄ̶ࣳ؃ᦡ Ti  ฎᒫӞӻᬯ໏ጱᔄ̶ࣳ
ဌํ෫ᥟፍᔄࣳ݇හ P1..=Pn  տڊሿࣁ T0..Ti  ᯾ҁဳ఺ Ti  ᤩഭᴻࣁक़҂̶

ҁᦲᘏဳғԅቘᥴӤᶎӷ๵ᥢ҅ڞԈپӻֺৼ̵ impl<T> ForeignTrait<LocalType> 
for ForeignType<T>  ᬯ໏ጱਫሿԞฎᤩ꧋ᦜጱ҅ᘒ impl<Vec<T>> 
ForeignTrait<LocalType> for ForeignType<T>  <<impl<T> ForeignTrait<Vec<T ޾ 
for ForeignType<T>  ӧᤩ꧋ᦜ̶҂

ᬯ᯾ํݝ෫ᥟፍᔄࣳ݇හጱक़ᥡᤩᴴګҁᦲᘏဳғԅො׎ቘᥴ“෫ᥟፍᔄࣳ݇හ”҅ᦲᘏ൉ᯯ᧛ᘏ
಩ਙమ᨝౮ӤᶎᦲᘏԈֺӾጱ T҂̶ဳ఺҅ቘᥴ“෫ᥟፍᔄࣳ݇හ”෸ᵱᥝဳ఺ғԅԧכ೮Ӟᛘ
௔҅च๜ᔄࣳᡱᆐक़ᥡ୵ୗᇙྛ҅֕Ֆӧᦊԅฎํᥟፍጱ҅ྲই Box<T>  Ӿጱ T  ੪ӧᦊԅฎ
ํᥟፍጱ҅ Box<LocalType>  ᬯ໏ጱ੪ᤩᦊԅฎ๜ࣈጱ̶

ာࣳਫሿ

ਫሿݢզଃํာࣳ݇හ҅ᬯԶ݇හݢአࣁྌਫሿӾጱٌ՜ࣈො̶ਫሿ᯾ጱာࣳ݇හፗളٟىࣁ
Ძਁ impl  ԏ̶ݸ

ইຎာࣳ݇හࣁզӥఘ٭ӥڊሿᬦٌ҅ڞ੪ᚆᕅ๳຤ӻਫሿғ

ᵱᥝᤩਫሿጱ traitӾਂࣁာࣳ݇හ
ਫሿᔄࣳӾਂࣁာࣳ݇හ
֢ԅᔄࣳጱᕅ๳Ӿጱ[ىᘶᔄࣳ]҅ᧆᔄࣳ۱ݚތӞӻᕅ๳ਫሿጱ୵̶݇

impl<T> Seq<T> for Vec<T> {
    /* ... */
}
impl Seq<bool> for u32 {
    /* ਖ਼ෆහ॒ቘԅ bits ଧڜ */
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%A4%E5%84%BF%E8%A7%84%E5%88%99
https://rustwiki.org/zh-CN/reference/glossary.html%23local-trait
https://rustwiki.org/zh-CN/reference/glossary.html%23local-type
https://rustwiki.org/zh-CN/reference/glossary.html%23uncovered-type
https://rustwiki.org/zh-CN/reference/glossary.html%23fundamental-type-constructors
https://rustwiki.org/zh-CN/reference/print.html%23%E6%B3%9B%E5%9E%8B%E5%AE%9E%E7%8E%B0
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/trait-bounds.html
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ᔄࣳ޾ଉᰁ݇හ஠ᶳᚆࣁፘଫਫሿ᯾֛ሿڊᕅ๳᭦ᬋ̶ইຎىᘶᔄࣳӾํኞਂ๗݇හֵࣁአ҅
ਫሿӾ֛ሿ̶ࣁᧆኞਂ๗ጱᕅ๳఺ԎԞ஠ᶳڞ

ᕅ๳஠ᶳᤩփ᭓ਫሿጱֺৼғ

ᕅ๳๚ᚆᤩփ᭓ਫሿጱֺৼғ

꧋ᦜጱᶋᕅ๳ኞਂ๗݇හጱᐏֺғ

// T ᭗ᬦ֢ԅ GenericTrait ጱ݇හ๶֛ሿᕅ๳
impl<T> GenericTrait<T> for i32 { /* ... */ }

// T ฎ֢ԅ GenericStruct ጱ݇හ๶֛ሿᕅ๳
impl<T> Trait for GenericStruct<T> { /* ... */ }

໏҅N ֢ԅ ConstGenericStruct ጱ݇හ๶֛ሿᕅ๳ݶ //
impl<const N: usize> Trait for ConstGenericStruct<N> { /* ... */ }

// T ᭗ᬦᔄࣳ `U` ٖጱىᘶᔄࣳ๶֛ሿᕅ๳҅ᘒ `U` ๜᫝੪ฎӞӻtraitጱာࣳ݇හ
impl<T, U> GenericTrait<U> for u32 where U: HasAssocType<Ty = T> { /* ... */ 
}

// ᬯӻڹ޾ᶎӞ໏҅ᴻԧᔄࣳݒԅ `(U, isize)`̶`U` ڊሿތ۱ࣁ `T` ጱᔄࣳӾ҅ᘒӧฎᔄࣳ๜
᫝̶
impl<T, U> GenericStruct<U> where (U, isize): HasAssocType<Ty = T> { /* ... 
*/ }

// ӥᶎጱ᮷ฎᲙ᧏ጱ҅ࢩԅਙժጱᔄࣳ౲ଉᰁ݇හဌᚆᤩփ᭓޾ਫሿᕅ๳

// Tဌํਫሿᕅ๳҅ࢩԅਫሿٖ᮱໑๜੪ဌํڊሿ T
impl<T> Struct { /* ... */ }

ᚆᤩਫሿݢ໏ N Ԟဌํݶ //
impl<const N: usize> Struct { /* ... */ }

ଚӧᕅ๳ྌਫሿܩਫሿӾֵአԧ T҅֕ࣁ //
impl<T> Struct {
    fn uses_t(t: &T) { /* ... */ }
}

Struct ᯾෫ဩᤩᕅ๳ ࣁᘶᔄࣳ҅֕ U ๜᫝ىU ጱᕅ๳Ӿ҅T ᤩአ֢ ࣁ //
impl<T, U> Struct where U: HasAssocType<Ty = T> { /* ... */ }

// T ฎࣁᕅ๳Ӿֵአԧ҅֕ӧฎ֢ԅىᘶᔄֵࣳአጱ҅ಅզਙဌํਫሿᕅ๳
impl<T, U> GenericTrait<U> for u32 where U: GenericTrait<T> {}
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ӧ꧋ᦜጱᶋᕅ๳ኞਂ๗݇හጱᐏֺғ

ਫሿӤጱં௔

ਫሿݢզىࣁᲫਁ impl  ԏڹ୚فक़᮱ં௔҅ࣁդᎱ֛ٖ୚ٖف᮱ં௔̶ٖ᮱ં௔஠ᶳ֖ԭձ
ᬯ᯾ํ఺Ԏጱં௔ํ cfg̵̶ڹᘶᑕଧᶱԏى֜ deprecated̵ doc lint༄ັᔄં௔̶ ޾ 

impl<'a> Struct {}

impl<'a> HasAssocType for Struct {
    type Ty = &'a Struct;
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AE%9E%E7%8E%B0%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/conditional-compilation.html
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23the-deprecated-attribute
https://doc.rust-lang.org/rustdoc/the-doc-attribute.html
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
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क़᮱ࣘ

external-blocks.md
commit: 761ad774fcb300f2b506fed7b4dbe753cda88d80 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-17

ဩݙ

ExternBlock :

   unsafe ? extern  Abi? {

      InnerAttribute*

      ExternalItem*

   }

ExternalItem :

   OuterAttribute* (
         MacroInvocationSemi

      | ( Visibility? ( StaticItem | Function ) )
   )

क़᮱ࣘ൉׀๚ࣁ୮ڹ crate ӾਧԎጱᑕଧᶱጱ्ก҅क़᮱ࣘฎ Rust क़᮱ڍහളݗጱचᏐ̶ᬯٌ
ਫฎ຤ᐿ఺ԎӤጱӧݑਞق༄ັጱ੕̶ݗفف

क़᮱ࣘ᯾꧋ᦜਂࣁӷᐿ୵ୗጱᑕଧᶱ्กғڍහ޾ᶉாᶱ̶ࣁํݝᶋਞق( unsafe )Ӥӥ෈Ӿ಍
ᚆ᧣አࣁक़᮱ࣘӾ्กጱڍහ౲ᦢᳯࣁक़᮱ࣘӾ्กጱᶉாᶱ̶

Ძਁ unsafeىဩӤ҅ݙࣁ  ꧋ᦜڊሿىࣁᲫਁ extern  ԏ֕҅ڹฎࣁ᧍Ԏ੶ᶎܩտᤩ୒አ̶ᬯ
ᐿᦡᦇ꧋ᦜਡࣁਖ਼ىᲫਁ unsafe  ՗ tokenၞӾᑏᴻԏڥڹአྌݙဩ๶ֵአྌىᲫਁ̶

හڍ

क़᮱ࣘӾጱڍහӨٌ՜ Rustڍහጱ्กොୗፘ֕҅ݶᬯ᯾ጱڍහӧᚆํڍහ֛҅ݐᘒդԏጱฎ
ፗളզݩړᕮੲ̶क़᮱ࣘӾጱڍහጱ݇හӧ꧋ᦜֵአཛྷୗ҅ݝᚆֵአຽᦩᒧ(IDENTIFIER) ౲ _
හᴴਧᒧҁڍ̶ const̵ async̵ unsafe ᬯ᯾ֵአ̶ࣁextern҂Ԟӧ꧋ᦜ ޾ 

https://rustwiki.org/zh-CN/reference/print.html%23%E5%A4%96%E9%83%A8%E5%9D%97
https://github.com/rust-lang/reference/blob/master/src/items/external-blocks.md
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/macros.html%23macro-invocation
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0-1
https://rustwiki.org/zh-CN/reference/identifiers.html
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क़᮱ࣘӾጱڍහݢզᤩ Rust դᎱ᧣አ҅੪᪙᧣አࣁ Rust ӾਧԎጱڍහӞ໏̶Rust ᖫᦲ࢏տᛔ
क़᮱ ABI ԏᳵᬰᤈ᫨ഘ̶޾ Rust ABI ࣁۖ

)قහᵌୗԅᶋਞڍक़᮱ࣘӾ्กጱࣁ unsafe )ጱ̶୮୩᫨ԅڍහ೰ᰒ෸҅क़᮱ࣘӾ्กጱڍහ
ጱᔄࣳ੪ԅ unsafe extern "abi" for<'l1, ..., 'lm> fn(A1, ..., An) -> Rٌ҅Ӿ 
'l1҅… 'lm  ฎٌኞਂ๗݇හ҅ A1҅…҅ An  ฎᧆ्กጱ݇හጱᔄࣳ҅ R  ฎᧆ्กጱᬬࢧᔄ
̶ࣳ

ᶉாᶱ

ᶉாᶱࣁक़᮱ٖࣘ᮱Өࣁक़᮱ࣘԏक़ጱ्กොୗፘݝ҅ݶฎࣁक़᮱ٖࣘ᮱्กጱᶉாᶱဌํ੒
ଫጱڡত۸ᤒᬡୗ̶ᦢᳯक़᮱ࣘӾ्กጱᶉாᶱฎ unsafe  ጱ҅ӧᓕਙฎࢩ҅ݒݢވԅဌํձ
ত۸ᬯԶᶉாڡԅࢩᶉாᶱጱٖਂ֖ཛྷୗ(bit pattern)੒्กਙጱᔄࣳฎํපጱ҅כᦤ๶Ꮯכ֜
ᶱጱݢᚆฎٌ՜ጱձ఺क़᮱դᎱҁֺই C҂̶

੪؟क़᮱ࣘԏक़ጱᶉாᶱ҅क़᮱ᶉாᶱݢզฎӧݒݢጱ҅Ԟݢզฎݒݢጱ̶ࣁಗᤈձ֜ Rust դ
Ꮁԏ҅ڹӧݒݢक़᮱ᶉாᶱ஠ᶳᤩڡত۸̶Ԟ੪ฎ᧔҅੒ԭक़᮱ᶉாᶱ҅Րࣁ Rust դᎱ᧛ݐਙ
ԏڹ੒ਙᬰᤈڡত۸ฎӧड़ጱ̶

ABI

ӧ೰ਧ ABI ਁᒧԀጱἕᦊఘ٭ӥ҅क़᮱ࣘտ؃ਧֵአ೰ਧଘݣӤጱຽٵ C ABI ᕅਧ๶᧣አ୮ڹ
ጱପ̶ٌ՜ጱ ABI ᕅਧݢզֵአਁᒧԀ abi  ๶೰ਧٍ֛҅ইӥಅᐏғ

ํӣӻ ABI ਁᒧԀฎ᪜ଘݣጱ҅ଚӬכᦤಅํᖫᦲ࢏᮷ඪ೮ਙժғ

extern "Rust" ()හ fn fooڍձ֜ Rust ᧍᥺Ӿᖫٟጱฦ᭗ࣁ --   ἕᦊֵአጱ ABI̶
extern "C"  -- ᬯᒵհԭ extern fn foo()Ҕ෫ᦞ఍ጱ Cᖫᦲ࢏ඪ೮Ջԍἕᦊ ABI̶
extern "system" ݣWin32 ଘ ࣁ̶"ԏक़҅Ӿ᭗ଉᒵհԭ extern "CݣWin32 ଘ ࣁ -- 
Ӥ҅ଫᧆֵአ "stdcall"҅౲ᘏٌ՜ଫᧆֵአጱ ABI ਁᒧԀ๶᱾ളਙժᛔ᫝ጱ Windows
API̶

ᬮํӞԶᇙਧԭଘݣጱ ABI ਁᒧԀғ

ҁᦲᘏဳғ೰ਧֵአ stdcall᧣አᕅਧ݄᧣አ Windows API҂̶ݗWindows API ጱള ک //
extern "stdcall" { }

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%99%E6%80%81%E9%A1%B9-1
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/items/static-items.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第123/418⻚https://rustwiki.org/zh-CN/reference/print.html

extern "cdecl"  -- ᭗ᬦ FFI ᧣አ x86_32 C ᩒრಅֵአጱἕᦊ᧣አᕅਧ̶
extern "stdcall"  -- ᭗ᬦ FFI ᧣አ x86_32ຝ຅ӥጱ Win32 API ಅֵአጱἕᦊ᧣አᕅਧ
extern "win64"  -- ᭗ᬦ FFI ᧣አ x86_64 Windows ଘݣӥጱ C ᩒრಅֵአጱἕᦊ᧣አ
ᕅਧ̶
extern "sysv64"  -- ᭗ᬦ FFI ᧣አ ᶋWindows x86_64 ଘݣӥጱ C ᩒრಅֵአጱἕᦊ᧣
አᕅਧ̶
extern "aapcs"  --᭗ᬦ FFI ᧣አ ARM ളݗಅֵአጱἕᦊ᧣አᕅਧ
extern "fastcall"  -- fastcall  ABI——੒ଫԭ MSVC ጱ __fastcall GCC զ݊ ޾ 

clang ጱ __attribute__((fastcall))̶
extern "vectorcall"  -- vectorcall  ABI ——੒ଫԭ MSVC ጱ __vectorcall ޾ 

clang ጱ __attribute__((vectorcall))̶

හڍහ݇ݒݢ

... ف᭗ᬦ୚ݸහ݇ݷᤒӾጱӞӻ౲ग़ӻٍڜහጱ݇හڍक़᮱ٖࣘጱࣁզݢ  ๶ᦏᧆڍහ౮ԅݢ
හ݇ݒݢහ̶ဳ఺ڍහ݇ݒ ... ݒݢ̶ݸᤒጱ๋ڜᚆ֖ԭ݇හݝහ҅ଚӬ݇ݷᛗ੝ํӞӻٍڹ 
݇හݢզ᭗ᬦຽᦩᒧ๶೰ਧғ

क़᮱ࣘӤጱં௔

ӥᶎڊڜጱં௔ݢզഴګक़᮱ࣘጱᤈԅ̶

linklinkં௔

linkં௔ԅक़᮱( extern )ࣘӾጱᑕଧᶱ೰ਧᖫᦲ࢏ଫᧆ᱾ളጱ๜ࣈପጱݷᑍ̶ਙֵአ
MetaListNameValueStrزᶱં௔ݙဩ೰ਧٌᬌ݇فහ̶ nameᲫ೰ਧᥝ᱾ളጱ๜ࣈପጱݷ
ᑍ̶ kindᲫฎӞӻݢᭌ꧊҅ਙ೰ਧٍํզӥݢᭌ꧊ጱପᔄࣳғ

dylib  — ᤒᐏପᔄࣳฎۖாପ̶ইຎဌํ೰ਧ kind҅ᬯฎἕᦊ꧊̶

extern "C" {
    fn foo(x: i32, ...);
    fn with_name(format: *const u8, args: ...);
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%AF%E5%8F%98%E5%8F%82%E6%95%B0%E5%87%BD%E6%95%B0
https://rustwiki.org/zh-CN/reference/print.html%23%E5%A4%96%E9%83%A8%E5%9D%97%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23link%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
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static  — ᤒᐏପᔄࣳฎᶉாପ̶
framework  — ᤒᐏପᔄࣳฎ macOS ໛ຝ̶ᬯݝ੒ macOS ፓຽଘํݣප̶

ইຎ೰ਧԧ kindᲫ҅ڞ஠ᶳ೰ਧ nameᲫ̶

୮՗Ԇ๢ሾह੕ف symbols ෸҅ wasm_import_moduleᲫݢአԭԅक़᮱( extern )ࣘӾጱᑕଧᶱ
೰ਧ WebAssemblyཛྷࣘݷᑍ̶ইຎ๚೰ਧ wasm_import_module҅ڞἕᦊཛྷࣘݷԅ env̶

ොጱक़᮱ࣘጱ᱾ࣈզአᬯᐿොୗ๶ჿ᪃դᎱӾٌ՜ݢlinkં௔ฎํපጱ̶ ےᑮक़᮱ࣘӤႲࣁ
ളᵱ࿢ҁ۱ೡӤ჋ crate҂҅ᘒӧ஠ྯݻӻक़᮱ࣘ᮷Ⴒےྌં௔̶

link_namelink_nameં௔

)क़᮱ࣁզݢ extern )ٖࣘጱᑕଧᶱ्กӤ೰ਧ link_nameં௔҅ݢզአਙ๶೰ᐏᥝԅᕳਧڍ
හ౲ᶉாᶱ੕فጱٍ֛ symbol̶ਙֵአ MetaNameValueStrزᶱં௔ݙဩ೰ਧ symbol ጱݷ
ᑍ̶

හ݇හӤጱં௔ڍ

क़᮱ڍහ݇හӤጱં௔᭽஗Өଉᥢڍහ݇හፘݶጱᥢ޾ڞᴴ̶ګ

#[link(name = "crypto")]
extern {
    // …
}

#[link(name = "CoreFoundation", kind = "framework")]
extern {
    // …
}

#[link(wasm_import_module = "foo")]
extern {
    // …
}

extern {
    #[link_name = "actual_symbol_name"]
    fn name_in_rust();
}

https://webassembly.github.io/spec/core/syntax/modules.html
https://rustwiki.org/zh-CN/reference/print.html%23link_name%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E5%8F%82%E6%95%B0%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7-1
https://rustwiki.org/zh-CN/reference/items/functions.html%23attributes-on-function-parameters
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ᔄࣳ݇හ޾ኞਂ๗݇හ

generics.md
commit: 7fd47ef4786f86ccdb5d6f0f198a6a9fdec5497c 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-17

ဩݙ

GenericParams :
      <  >

   | <  (GenericParam , )* GenericParam , ? >

GenericParam :

   [OuterAttribute]* ( LifetimeParam | TypeParam | ConstParam )

LifetimeParam :

   [LIFETIME_OR_LABEL] ( :  [LifetimeBounds] )?

TypeParam :

   [IDENTIFIER]( :  [TypeParamBounds]? )? ( =  [Type] )?

ConstParam:
   const  [IDENTIFIER] :  [Type]

ኞਂ๗޾զ᭗ᬦᔄࣳ݇හ̵ଉᰁ݇හݢਫሿ޾ trait̵֛ݳᕮ຅̵֛ຍԈ̵ᘶ̵ݷڦහ̵ᔄࣳڍ
݇හᬡ݇کහ۸ᯈᗝጱጱපຎ̶ᬯԶ݇හࣁ੠ೡݩҁ <...>҂Ӿ҅ڊڜ᭗ଉ᮷ฎᔲ᪙ࣁᑕଧᶱ
Ძਁ implىᑍ҅ᮎਙժ੪ፗള֖ԭݷԅਙဌํࢩ੒ԭਫሿ̶҅ڹᑕଧᶱጱਧԎԏ޾ݸᑍԏݷ
ԏ̶ݸာࣳ݇හጱኩกᶲଧฎኞਂ๗݇හڹ๋ࣁᶎ҅ᆐݸฎᔄࣳ݇හ๋҅ݸฎଉᰁ݇හ̶

ӥᶎᕳڊӞԶଃᔄࣳ݇හ̵ଉᰁ݇හ޾ኞਂ๗݇හጱᑕଧᶱጱᐏֺғ

ာࣳ݇හ्ࣁกਙժጱᑕଧᶱਧԎጱ᝜ํٖࢱප̶ਙժӧฎڍහ֛Ӿ्กጱᑕଧᶱ҅ᬯӻࣁᑕ

fn foo<'a, T>() {}
trait A<U> {}
struct Ref<'a, T> where T: 'a { r: &'a T }
struct InnerArray<T, const N: usize>([T; N]);

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E5%8F%82%E6%95%B0%E5%92%8C%E7%94%9F%E5%AD%98%E6%9C%9F%E5%8F%82%E6%95%B0
https://github.com/rust-lang/reference/blob/master/src/items/generics.md
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/type-aliases.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/statements.html%23item-declarations
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ଧᶱ्กӾํᦖᬿ̶

୚አ̵᥃೰ᰒ̵හᕟ̵ڔᇆ̵زᕟڍ޾හ೰ᰒԞํኞਂ๗݇හ౲ᔄࣳ݇හ҅֕ᬯԶᑕଧᶱӧᚆ
ֵአ᪠ஆݙဩ݄୚አ̶

ଉᰁာࣳ

ଉᰁာࣳ݇හ꧋ᦜᑕଧᶱࣁଉᰁ꧊Ӥာࣳ۸̶constຽᦩᒧԅଉᰁ݇හ୚فԧӞӻݷᑍ҅ଚӬᧆ
ᑕଧᶱጱಅํਫֺ஠ᶳአᕳਧᔄࣳጱ꧊݄ਫֺ۸ᧆ݇හ̶

ଉᰁ݇හᔄࣳ꧊꧋ᦜԅғ u8 , u16 , u32 , u64 , u128 , usize , i8 , i16 , i32 , i64 , i128 , 
isize , char bool ޾   ᬯԶᔄ̶ࣳ

ଉᰁ݇හݢզࣁձ֜ݢզֵአଉᰁᶱጱࣈොֵአ҅֕ࣁᔄࣳ౲හᕟਧԎӾጱ᯿॔ᤒᬡୗӾֵአ
෸҅஠ᶳইӥಅᬿฎᇿᒈጱ̶Ԟ੪ฎ᧔҅ਙժݢզࣁզӥࣈොӤ꧋ᦜғ

̶ړጱӞ᮱ݷզአԭᔄٖࣳ᮱҅አਙ๶຅౮ಅၿ݊ጱᑕଧᶱᓋݢ .1
2. ֢ԅଉᰁᤒᬡୗጱӞ᮱҅ړአԭਧԎىᘶଉᰁᶱ҅౲֢ԅىᘶᔄࣳጱ୵̶݇
3. ֢ԅᑕଧᶱ᯾ጱձ֜ڍහ֛Ӿጱձ֜ᬩᤈ෸ᤒᬡୗӾጱ꧊̶
4. ֢ԅᑕଧᶱӾձ֜ڍහ֛Ӿֵአکጱձ֜ᔄࣳጱ݇හ̶
5. ֢ԅᑕଧᶱӾձ֜ਁྦྷᔄࣳጱӞ᮱ֵړአ̶

https://rustwiki.org/zh-CN/reference/statements.html%23item-declarations
https://rustwiki.org/zh-CN/reference/types/pointer.html%23shared-references-
https://rustwiki.org/zh-CN/reference/types/pointer.html%23raw-pointers-const-and-mut
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%B8%E9%87%8F%E6%B3%9B%E5%9E%8B
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/types.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-constants
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-types
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֢ԅᬰӞྍጱᴴ҅ګଉᰁݝᚆ֢ԅᔄࣳ౲හᕟਧԎӾጱ᯿॔ᤒᬡୗӾጱᇿᒈਫ݇ڊሿ̶ࣁᬯᐿ
Ӥӥ෈ᴴګӥ҅ਙժݝᚆզྦྷܔ᪠ஆᤒᬡୗጱ୵ୗֵአҁֺই N  ౲զࣘ {N}  ጱ୵ୗڊሿ҂̶
Ԟ੪ฎ᧔҅ਙժӧᚆӨٌ՜ᤒᬡୗᕮֵݳአ̶

զֵአଉᰁာࣳ݇හጱᐏ̶ֺݢ //

// አԭᑕଧᶱ๜᫝ጱᓋݷ
fn foo<const N: usize>(arr: [i32; N]) {
හ֛Ӿአ֢ᔄ̶ࣳڍࣁ //    
    let x: [i32; N];
    // አ֢ᤒᬡ̶
    println!("{}", N * 2);
}

// አ֢ᕮ຅֛ጱਁྦྷ
struct Foo<const N: usize>([i32; N]);

impl<const N: usize> Foo<N> {
    // አ֢ىᘶଉහ
    const CONST: usize = N * 4;
}

trait Trait {
    type Output;
}

impl<const N: usize> Trait for Foo<N> {
    // አ֢ىᘶᔄࣳ
    type Output = [i32; N];
}

// ӧᚆֵአଉᰁာࣳ݇හጱᐏֺ
fn foo<const N: usize>() {
    // ᚆڍࣁහ֛ӾጱᑕଧᶱਧԎӾֵአ
    const BAD_CONST: [usize; N] = [1; N];
    static BAD_STATIC: [usize; N] = [1; N];
    fn inner(bad_arg: [usize; N]) {
        let bad_value = N * 2;
    }
    type BadAlias = [usize; N];
    struct BadStruct([usize; N]);
}

https://rustwiki.org/zh-CN/reference/types.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html
https://rustwiki.org/zh-CN/reference/expressions/path-expr.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第128/418⻚https://rustwiki.org/zh-CN/reference/print.html

᪠ஆӾጱଉᰁਫ݇೰ਧԧᧆᑕଧᶱֵአጱଉᰁ꧊̶ਫ݇஠ᶳฎଉᰁ୵݇ಅંᔄࣳጱଉᰁᤒᬡ
ୗ̶ଉᰁᤒᬡୗ஠ᶳฎࣘᤒᬡୗҁአᜰೡݩೡ᩸๶҂҅ᴻᶋਙฎܔᇿ᪠ஆྦྷҁӞӻ[ຽᦩᒧ]
[IDENTIFIER]҂౲Ӟӻਁᶎᰁҁྌਁᶎᰁݢզฎզ -  ಑१ጱ token҂̶

ဳ఺ғᬯᐿݙဩᴴګฎ஠ᥝጱ҅አզ᭿ࣁعᥴຉᔄٖࣳ᮱ጱᤒᬡୗ෸ݢᚆտ੕ᛘ෫ᴴ᭓୭
(infinite lookahead)̶

୮ਂྏࣁԎ෸҅ইຎာࣳ݇හݢզݶ෸ᤩᥴຉԅᔄࣳ౲ଉᰁ݇හ҅ᮎԍਙ௛ฎᤩᥴຉԅᔄ̶ࣳ
ਖ਼ٌᥴ᯽ԅଉᰁਫ̶݇ګզ୩ݢᤒᬡୗӾනᗝਫ݇ࣘࣁ

// ӧᚆֵአଉᰁ݇හጱᐏ̶ֺ

// ӧ꧋ᦜࣁᔄࣳӾጱᤒᬡୗӾᕟֵݳአֺ҅ইᬯ᯾ጱᬬࢧᔄࣳӾጱᓒ๞ᤒᬡୗ
fn bad_function<const N: usize>() -> [u8; {N + 1}] {
හᕟਧԎ᯾ጱ᯿॔ᤒᬡୗӾֵአࣁԞӧ꧋ᦜ٭໏ጱ҅ᬯᐿఘݶ //    
    [1; {N + 1}]
}

fn double<const N: i32>() {
    println!("doubled: {}", N * 2);
}

const SOME_CONST: i32 = 12;

fn example() {
    // ଉᰁ݇හጱֵአᐏ̶ֺ
    double::<9>();
    double::<-123>();
    double::<{7 + 8}>();
    double::<SOME_CONST>();
    double::<{ SOME_CONST + 5 }>();
}

type N = u32;
struct Foo<const N: usize>;
// ӥᶎአဩฎᲙ᧏ጱ҅ࢩԅ `N` ᤩᥴ᯽ԅᔄ̶ࣳݷڦ
fn foo<const N: usize>() -> Foo<N> { todo!() } // ERROR
ਖ਼ `N` ᥴ᯽ԅଉᰁ୵̶݇ګ๶୩ݩզֵአᜰೡݢ //
fn bar<const N: usize>() -> Foo<{ N }> { todo!() } // ok

https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/const_eval.html%23constant-expressions
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
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Өᔄࣳ݇හ޾ኞਂ๗݇හӧ҅ݶଉᰁ݇හݢզ्กᘒӧ஠ࣁᤩਙ݇හ۸ጱᑕଧᶱӾֵአ҅֕޾
ာࣳਫሿىᘶጱਫሿֺक़ғ

୮॒ቘ traitᕅ๳෸҅ࣁᏟਧฎވჿ᪃ፘىᕅ๳෸҅ӧտᘍᡤଉᰁ݇හጱಅํਫሿጱᑫੱ௔̶ֺ
ই҅ࣁӥᶎጱֺৼӾֵ҅ܨਫሿԧ boolᔄࣳጱಅํݢᚆጱଉᰁ꧊҅ՖտಸᲙ൉ᐏ traitᕅ๳ӧ
ჿ᪃̶

whereৼݙ

ဩݙ

WhereClause :

   where  ( WhereClauseItem ,  )* WhereClauseItem ?

WhereClauseItem :
      LifetimeWhereClauseItem
   | TypeBoundWhereClauseItem

LifetimeWhereClauseItem :

// ok
struct Foo<const N: usize>;
enum Bar<const M: usize> { A, B }

// ERROR: ݇හ๚ֵአ
struct Baz<T>;
struct Biz<'a>;
struct Unconstrained;
impl<const N: usize> Unconstrained {}

struct Foo<const B: bool>;
trait Bar {}
impl Bar for Foo<true> {}
impl Bar for Foo<false> {}

fn needs_bar(_: impl Bar) {}
fn generic<const B: bool>() {
    let v = Foo::<B>;
    needs_bar(v); // ERROR: traitᕅ๳ `Foo<B>: Bar` ๚ᤩჿ᪃
}

https://rustwiki.org/zh-CN/reference/items/implementations.html%23generic-implementations
https://rustwiki.org/zh-CN/reference/print.html%23where%E5%AD%90%E5%8F%A5
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   [Lifetime] :  [LifetimeBounds]

TypeBoundWhereClauseItem :

   ForLifetimes? [Type] :  [TypeParamBounds]?

ForLifetimes :
   for  <  GenericParams >

whereৼݙ൉׀ԧݚӞᐿොဩ๶ԅᔄࣳ݇හ޾ኞਂ๗݇හ೰ਧᕅ๳(bound)҅ኜᛗݢզԅᶋᔄࣳ
݇හጱᔄࣳ೰ਧᕅ๳̶

Ძਁى for හӤֵአ̶݇ [LifetimeParam] ࣁ꧋ᦜݝṛᴤኞਂ๗݇හ̶ਙفզአ๶୚ݢ 

ਧԎᑕଧᶱ෸ٌ҅ᕅ๳ဌํֵአᑕଧᶱጱာࣳ݇හ౲ṛᴤኞਂ๗݇හ҅ᬯ໏ฎݢզ᭗ᬦᖫᦲ࢏
ጱਞق༄ັ҅֕ᬯ໏ጱ؉ဩਖ਼஠ᆐ੕ᛘᲙ᧏̶

Copy̵ ࣁਂވᬮտ༄ັ຤Զာࣳ݇හጱᔄࣳฎ࢏ਧԎᑕଧᶱ෸҅ᖫᦲࣁ Clone Sized ޾   ᬯ
Զᕅ๳̶ਖ਼ Copy  ౲ Clone  ֢ԅݒݢ୚አ̵trait object౲sliceᬯԶᑕଧᶱጱᕅ๳ฎᲙ᧏ጱ҅౲
ਖ਼ Sized  ֢ԅ trait੒᨝౲ڔᇆጱᕅ๳ԞฎᲙ᧏ጱ̶

ં௔

ာࣳኞਂ๗݇හ޾ာࣳᔄࣳ݇හ꧋ᦜં௔҅֕ࣁፓڹᬯӻ֖ᗝᬮဌํձ֜ձ֜ํ఺Ԏጱٖᗝં
௔҅֕አಁݢᚆݢզ᭗ᬦᛔਧԎጱၝኞં௔๶ᦡᗝӞԶํ఺Ԏጱં௔̶

ӥᶎᐏֺᄍᐏইֵ֜አᛔਧԎၝኞં௔ץදာࣳ݇හጱތԎ̶

struct A<T>
where
    T: Iterator,            // ݢզአ A<T: Iterator> ๶๊դ
    T::Item: Copy,
    String: PartialEq<T>,
    i32: Default,           // ꧋ᦜ҅֕ဌՋԍአ
    i32: Iterator,          // Კ᧏: ྌ traitᕅ๳ӧᭇ҅ݳi32 ဌํਫሿ Iterator
    [T]: Copy,              // Კ᧏: ྌ traitᕅ๳ӧᭇڔ҅ݳᇆӤӧᚆํྌ traitᕅ๳
{
    f: T,
}

https://rustwiki.org/zh-CN/reference/items/generics.html%23generic-parameters
https://rustwiki.org/zh-CN/reference/trait-bounds.html%23higher-ranked-trait-bounds
https://rustwiki.org/zh-CN/reference/trait-bounds.html%23higher-ranked-trait-bounds
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23clone
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sized
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
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// ؃ᦡ MyFlexibleClone ጱၝኞᶱਖ਼ `my_flexible_clone` ्กԅਙݢզቘᥴጱં௔̶
#[derive(MyFlexibleClone)]
struct Foo<#[my_flexible_clone(unbounded)] H> {
    a: *const H
}
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ᘶᶱى

associated-items.md
commit: 761ad774fcb300f2b506fed7b4dbe753cda88d80 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-17

ဩݙ

AssociatedItem :

   OuterAttribute* (
         MacroInvocationSemi

      | ( Visibility? ( TypeAlias | ConstantItem | Function ) )
   )

ԅਙժฎࢩਙժ҅ฎ޷ਫሿӾਧԎጱᑕଧᶱ̶ԏಅզᬯ໏ᑍࣁtraits Ӿ्ก౲ ࣁᘶᑕଧᶱฎى
ᤩਧԎࣁӞӻፘىᘶጱᔄࣳҁܨਫሿ᯾೰ਧጱᔄࣳ҂Ӥጱ̶ىᘶᑕଧᶱฎᮎԶࣁݢཛྷࣘӾ्ก
ጱᑕଧᶱጱৼᵞ̶ٍ֛๶᧔҅ํ[ىᘶڍහ][associated functions]ҁ۱ೡොဩ҂̵[ىᘶᔄࣳ]
[associated types]޾[ىᘶଉᰁ][associated constants]̶

୮ىᘶᑕଧᶱӨᤩىᘶᑕଧᶱࣁ᭦ᬋӤፘى෸҅ىᘶᑕଧᶱ੪ᶋଉํአ̶ֺই҅ Option  Ӥጱ 
is_some  ොဩٖࣁ᭦ᬋਧԎӤ੪Ө OptionຍԈᔄࣳፘ҅ىಅզਙଫᧆ޾ Option ىᘶࣁӞ̶᩸

ྯӻىᘶᑕଧᶱ᮷ํӷᐿ୵ୗғҁ۱ތਫᴬਫሿጱ҂ਧԎ޾ҁԅਧԎ्กᓋݷጱ҂्ก̶1

ྋฎᬯԶ्ก຅౮ԧ trait ጱॶᕅ(contract)զٌ݊ာࣳ݇හӾጱݢአٖ਻̶

ොဩ޾හڍᘶى

හ̶ڍᘶጱىහฎӨӞӻᔄࣳፘڍᘶى

 හ֛ᤩ๊ഘԅڍහᶱӞ໏҅ᴻԧڍ޾ਙጱԡٟ໒ୗ̶ݷහਧԎ्กᓋڍᘶىහ्กԅڍᘶى
;̶

ຽᦩᒧฎىᘶڍහጱݷᑍ̶ىᘶڍහጱာࣳ݇හ̵݇හڜᤒ̵ᬬࢧᔄࣳ ޾ whereৼݙ஠ᶳӨਙ
ժىࣁᘶڍහ्กӾ्กጱ໒ୗӞᛘ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%B3%E8%81%94%E9%A1%B9
https://github.com/rust-lang/reference/blob/master/src/items/associated-items.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/macros.html%23macro-invocation
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/items/type-aliases.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E5%A4%87%E6%B3%A81
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%B3%E8%81%94%E5%87%BD%E6%95%B0%E5%92%8C%E6%96%B9%E6%B3%95
https://rustwiki.org/zh-CN/reference/items/functions.html
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̶ݶහᶱፘڍහ̶ਙጱᖫٟොୗӨڍᘶጱىӞӻᔄࣳፘݚහਧԎਧԎӨڍᘶى

ଉᥠጱىᘶڍහጱӞӻֺৼฎ newڍහ҅ਙᬬࢧྌىᘶڍහಅىᘶጱᔄࣳጱ꧊̶

୮ىᘶڍහࣁ trait Ӥ्ก෸҅ྌڍහԞݢզ᭗ᬦӞӻ೰ݻ trait҅ٚݸ᪙ڍහݷጱ᪠ஆ๶᧣አ̶
୮ݎኞᬯᐿఘ٭෸҅ݢզአ trait ጱਫᴬ᪠ஆى޾ᘶڍහጱຽᦩᒧೲ <_ as 
Trait>::function_name  ᬯ໏ጱ୵ୗ๶ᕟᕢਫᴬጱ᧣አ᪠ஆ̶

ොဩ

ইຎىᘶڍහጱ݇හڜᤒӾጱᒫӞӻ݇හݷԅ self զֵݢහᤩᑍԅොဩ҅ොဩڍᘶىྌڞ2҅
አොဩ᧣አ඙֢ᒧ( . )๶᧣አֺ҅ই x.foo()҅Ԟݢզֵአଉአጱڍහ᧣አ୵ୗᬰᤈ᧣አ̶

struct Struct {
    field: i32
}

impl Struct {
    fn new() -> Struct {
        Struct {
            field: 0i32
        }
    }
}

fn main () {
    let _struct = Struct::new();
}

trait Num {
    fn from_i32(n: i32) -> Self;
}

impl Num for f64 {
    fn from_i32(n: i32) -> f64 { n as f64 }
}

ᬯӻໜֺӾ҅ᬯ4ᐿ୵ୗ᮷ฎᒵհጱ̶ࣁ //
let _: f64 = Num::from_i32(42);
let _: f64 = <_ as Num>::from_i32(42);
let _: f64 = <f64 as Num>::from_i32(42);
let _: f64 = f64::from_i32(42);

https://rustwiki.org/zh-CN/reference/types/function-item.html
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%96%B9%E6%B3%95
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E5%A4%87%E6%B3%A82
https://rustwiki.org/zh-CN/reference/expressions/method-call-expr.html
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ইຎݷԅ self  ጱ݇හጱᔄࣳᤩ೰ਧԧ҅ਙ੪᭗ᬦզӥ෈ဩҁٌӾ 'lt  ᤒᐏኞਂ๗݇හ҂๶
಩ྌ೰ਧጱ݇හᴴګᥴຉ౮ྌ෈ဩӾጱӞӻᔄࣳғ

ྌ෈ဩӾጱ Selfᕣᕮᒧ(terminal)ᤒᐏᥴຉԅਫሿᔄࣳ(implementing type)ጱᔄ̶ࣳᬯᐿᥴ
ຉ۱ೡᥴຉӤӥ෈Ӿጱᔄࣳݷڦ Self̵ٌ՜ᔄ̵ࣳݷڦ౲ֵአಭ੘ᥴຉ಩ҁself ጱᔄࣳӾ

ጱ҂ىᘶᔄࣳᥴຉԅਫሿᔄ̶ࣳ3

ᦲᘏဳғܻ᧥ᦲᘏ੒ӤᶎᬯݙᙧݸᎣᦩጱཛྷᔡቘᥴ҅ᮎḒضᕳܻڊ෈ғ
The Self  terminal in this grammar denotes a type resolving to the implementing
type. This can also include the contextual type alias Self , other type aliases, or
associated type projections resolving to the implementing type. 
ᦲᘏࣁྌᮀض᧗᧛ᘏӾጱṛಋଆ஬ᘉᦲႴ༩̶ఽᨀఽᨀ̶ݚक़ᦲᘏᬮฎᥝ㺨ࡢզӥᦲᘏ੒
ᬯݙᦾᙧݸᎣᦩጱቘᥴ҅૶๕ํՈᚆ೰ٌڊӾጱᲙ᧏҅զᦏᦲᘏํ๢տᬰྍғ
Ḓضᕣᕮᒧ(terminal)੪ฎӧᚆٚๅᕡړጱ᦯ဩݢ҅زܔզቘᥴਙฎӞӻ token҅ᬯ᯾ਙ
դᤒ selfҁܨොဩളݑᘏ҂ጱᔄࣳጱचᏐᔄ̶ࣳӤᶎݙဩӾጱ P դᤒӞӻԾኞୗ҅ਙٖ᮱
ਧԎጱᥢڞฎଚᘶጱ҅੪ฎᛔۖ๢ࣁଫአᬯӻԾኞୗ෸Ᏻکձ఺ᒧݳ๵կጱᬌف੪ፗളᬰ
P ጱଚᘶ҅ ޾ self ጱᔄ̶ࣳᬯ᯾ S ฎ Self ݐᕣா̶S դᤒํᴴᛔۖ๢՗ S ᬯ᯾୏ত᧛ف
ଫᧆᤒᐏฎғইຎ self ጱᔄࣳፗളฎ Self҅ᮎ੪ፗളᬰفᕣா҅ܨᬬࢧ Self҅ܨොဩളත
ᘏጱፗളᔄࣳ੪ฎᕮຎᔄࣳҔইຎ self ጱᔄࣳฎ P ӾጱձӞᐿ҅੪ᬬࢧᮎӞᐿ҅ྲই self
ጱᔄࣳฎӞӻ box೰ᰒ҅ᮎԍ੪ᬬࢧ Box<S>̶

P = &'lt S | &'lt mut S | Box<S> | Rc<S> | Arc<S> | Pin<P>
S = Self | P

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E5%A4%87%E6%B3%A83
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ҁොဩጱḒ݇҂ݢզࣁӧ೰ਧᔄࣳጱఘ٭ӥֵአᓌٟݙဩٍ֛҅੒ྲইӥғ

ᓌٟཛྷୗ ᒵපᶱ

self self: Self

&'lifetime self self: &'lifetime Self

&'lifetime mut self self: &'lifetime mut Self

ဳ఺: ҁොဩጱ҂ኞਂ๗Ԟᚆٌ҅ਫԞᕪଉฎֵአᬯᐿොୗ๶፜ኼ̶

ইຎ self  ݇හզ mut  ԅڹᖗ҅ਙ੪ݒ౮ԧӞӻݒݢጱݒᰁ҅ᔄ֒ԭֵአ mut  ຽᦩᒧཛྷୗጱ
ଉᥢ݇හ̶ֺইғ

զӥฎӞӻىԭ trait ጱොဩጱֺৼ҅ሿᕳਧইӥٖ਻ғ

// ᕮ຅֛ `Example` Ӥጱොဩᐏֺ
struct Example;
type Alias = Example;
trait Trait { type Output; }
impl Trait for Example { type Output = Example; }
impl Example {
    fn by_value(self: Self) {}
    fn by_ref(self: &Self) {}
    fn by_ref_mut(self: &mut Self) {}
    fn by_box(self: Box<Self>) {}
    fn by_rc(self: Rc<Self>) {}
    fn by_arc(self: Arc<Self>) {}
    fn by_pin(self: Pin<&Self>) {}
    fn explicit_type(self: Arc<Example>) {}
    fn with_lifetime<'a>(self: &'a Self) {}
    fn nested<'a>(self: &mut &'a Arc<Rc<Box<Alias>>>) {}
    fn via_projection(self: <Example as Trait>::Output) {}
}

trait Changer: Sized {
    fn change(mut self) {}
    fn modify(mut self: Box<Self>) {}
}

https://rustwiki.org/zh-CN/reference/patterns.html%23identifier-patterns
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ᬯ᯾ਧԎԧӞӻଃํӷӻොဩጱ trait̶୮ྌ trait ᤩ୚ف୮֢ڹአऒٖ҅ݸಅํྌ trait ጱਫሿ
ጱ꧊᮷ݢզ᧣አྌ trait ጱ draw bounding_box ޾   ොဩ̶

ᇇ๜૧୑: 2015 ࣁ ᇇӾ, ֵአ݇ݷ܇හ๶्ก traitොဩฎݢᚆጱ (ֺইғ fn foo(u8) )̶
ᇇ๜Ӿ҅ᬯ૪ᤩ୒አ҅ٚአտ੕ᛘᖫᦲᲙ᧏̶ෛᇇ๜ᐿಅํጱ݇හ᮷஠ᶳํ݇හ 2018 ࣁ
̶ݷ

ොဩ݇හӤጱં௔

ොဩ݇හӤጱં௔᭽஗Өଉᥢڍහ݇හӤፘݶጱᥢ޾ڞᴴ̶ګ

ᘶᔄࣳى

ਫሿӾਧԎ҅Ԟํࢴࣁᘶᔄࣳӧᚆى̶ (type aliases)ݷڦᘶጱᔄࣳىӞӻᔄࣳݚᘶᔄࣳฎӨى
ӧᚆࣁ trait ӾᕳਙժӞӻἕᦊਫሿ̶

ݸฎӞӻຽᦩᒧ๋҅ݸฎ type҅ᆐضԡٟ୵ୗԅғ̶ݷᘶᔄࣳਧԎ्กᓋىᘶᔄ्ࣳกԅى
ฎӞӻݢᭌጱ traitᕅ๳ڜᤒ̶

ᬯ᯾ጱຽᦩᒧฎ्กጱᔄࣳጱݷݷڦᑍҔݢᭌጱ traitᕅ๳஠ᶳኧྌᔄࣳݷڦጱਫሿ๶આᤈਫ
ሿ̶

trait Shape {
    fn draw(&self, surface: Surface);
    fn bounding_box(&self) -> BoundingBox;
}

struct Circle {
    // ...
}

impl Shape for Circle {
    // ...
}

let circle_shape = Circle::new();
let bounding_box = circle_shape.bounding_box();

https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%96%B9%E6%B3%95%E5%8F%82%E6%95%B0%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/functions.html%23attributes-on-function-parameters
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%B3%E8%81%94%E7%B1%BB%E5%9E%8B
https://rustwiki.org/zh-CN/reference/items/type-aliases.html
https://rustwiki.org/zh-CN/reference/items/implementations.html%23inherent-implementations
https://rustwiki.org/zh-CN/reference/identifiers.html
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ฎӞӻ[ຽݸฎ type҅ᆐضԡٟ୵ୗԅғ̶ݷڦӞӻᔄࣳӤਧԎԧӞӻᔄࣳݚࣁᘶᔄࣳਧԎى
ᦩᒧ]҅ᆐٚݸฎӞӻ =๋҅ݸฎӞӻᔄ̶ࣳ

ইຎᔄࣳ Item  ӤํӞӻ๶ᛔ trait Traitጱىᘶᔄࣳ Assoc҅ڞᤒᬡୗ <Item as 
Trait>::Assoc  ԞฎӞӻᔄٍ֛ࣳ҅੪ฎىᘶᔄࣳਧԎӾ೰ਧጱᔄࣳጱӞӻ̶ݷڦྌक़҅ইຎ 
Item  ฎᔄࣳ݇හ҅ڞ Item::Assoc  Ԟݢզࣁᔄࣳ݇හӾֵአ̶

̶ݙᘶᔄࣳӧᚆ۱ೡာࣳ݇හ౲ whereৼى

ᐏֺ઀ᐏ਻ٖ࢏ጱىᘶᔄࣳ

ӥᶎᕳڊӞӻ Container  trait ᐏ̶ֺ᧗ဳ఺҅ᧆᔄࣳݢአࣁොဩᓋٖݷғ

trait AssociatedType {
ᘶᔄ्ࣳกى //    
    type Assoc;
}

struct Struct;

struct OtherStruct;

impl AssociatedType for Struct {
ᘶᔄࣳਧԎى //    
    type Assoc = OtherStruct;
}

impl OtherStruct {
    fn new() -> OtherStruct {
        OtherStruct
    }
}

fn main() {
    // ֵአ <Struct as AssociatedType>::Assoc ๶୚አىᘶᔄࣳ OtherStruct
    let _other_struct: OtherStruct = <Struct as 
AssociatedType>::Assoc::new();
}

trait Container {
    type E;
    fn empty() -> Self;
    fn insert(&mut self, elem: Self::E);
}

https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/print.html%23%E7%A4%BA%E4%BE%8B%E5%B1%95%E7%A4%BA%E5%AE%B9%E5%99%A8%E5%86%85%E7%9A%84%E5%85%B3%E8%81%94%E7%B1%BB%E5%9E%8B
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ԅԧᚆᦏਫሿᔄࣳ๶ਫሿྌ trait҅ਫሿᔄࣳӧՐ஠ᶳԅྯӻොဩ൉׀ਫሿ҅ᘒӬ஠ᶳ೰ਧᔄࣳ 
E̶ӥᶎฎӞӻԅຽٵପᔄࣳ Vec  ਫሿԧྌ Container  ጱਫሿғ

ᘶଉᰁى

ᘶጱଉᰁ̶ىᘶଉᰁฎӨٍ֛ᔄࣳى

ฎ constضԡٟ୵ୗԅғ̶ݷᘶଉᰁਧԎ्กᓋىᘶଉᰁ्กԅى  ୏१҅ᆐݸฎຽᦩᒧ҅ᆐݸ
ฎ :҅ᆐݸฎӞӻᔄ๋ࣳ҅ݸฎӞӻ ;̶

ᬯ᯾ຽᦩᒧฎҁक़᮱୚አ҂᪠ஆӾֵአጱଉᰁጱݷᑍҔᔄࣳฎҁྌىᘶଉᰁጱ҂ਧԎ஠ᶳਫሿ
ጱᔄ̶ࣳ

̶ݶᘶጱଉᰁ̶ਙጱԡٟොୗӨଉᰁᶱፘىᘶଉᰁਧԎਧԎԧӨᔄࣳى

ᐏֺ઀ᐏىᘶଉᰁ

च๜ᐏֺғ

ֵአἕᦊ꧊ғ

impl<T> Container for Vec<T> {
    type E = T;
    fn empty() -> Vec<T> { Vec::new() }
    fn insert(&mut self, x: T) { self.push(x); }
}

trait ConstantId {
    const ID: i32;
}

struct Struct;

impl ConstantId for Struct {
    const ID: i32 = 1;
}

fn main() {
    assert_eq!(1, Struct::ID);
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%B3%E8%81%94%E5%B8%B8%E9%87%8F
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/print.html%23%E7%A4%BA%E4%BE%8B%E5%B1%95%E7%A4%BA%E5%85%B3%E8%81%94%E5%B8%B8%E9%87%8F
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Ӟ᩸ጱ̶ࣁਧԎฎ޾ਫሿӾ्กํࢴ 1

2 ಩ᓌٟ୵ୗ᫨ഘ౮ᒵհጱຽٵ୵ୗ̶

3 ᕮݳӥᶎጱᐏֺቘᥴ̶

trait ConstantIdDefault {
    const ID: i32 = 1;
}

struct Struct;
struct OtherStruct;

impl ConstantIdDefault for Struct {}

impl ConstantIdDefault for OtherStruct {
    const ID: i32 = 5;
}

fn main() {
    assert_eq!(1, Struct::ID);
    assert_eq!(5, OtherStruct::ID);
}



2022/5/27 17:31Rust 参考⼿册 中⽂版

第140/418⻚https://rustwiki.org/zh-CN/reference/print.html

ં௔

attributes.md
commit: eabdf09207bf3563ae96db9d576de0758c413d5d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-24

ဩݙ

InnerAttribute :
   #  !  [  Attr ]

OuterAttribute :
   #  [  Attr ]

Attr :

   SimplePath AttrInput?

AttrInput :
      DelimTokenTree
   | =  LiteralExpressionӧଃݸᖗ

ં௔ฎӞᐿ᭗አጱ̵໒ୗᛔኧጱزහഝ(free-form metadatum)҅ᬯᐿزහഝտҁᤩᖫᦲ࢏/ᥴ
᯽࢏҂ׁഝݷᑍ̵ᕅਧ̵᧍᥺޾ᖫᦲ࢏ᇇ๜ᬰᤈᥴ᯽̶ҁRust ᧍᥺Ӿጱ҂ં௔ฎ໑ഝ ECMA-
335 ຽٵӾጱં௔ᥢ᝜ᬰᤈୌཛྷጱٌ҅᧍ဩ๶ᛔ ECMA-334 (C#҂̶

*ٖ᮱ં௔(Inner attributes)*զ #!  ୏१ጱොୗᖫٟ҅ଫአԭਙٌࣁӾ्กጱᑕଧᶱ̶*क़᮱ં
௔(Outer attributes)*զӧݸ᪙ఽݩݫጱ( ! )ጱ #  ୏१ጱොୗᖫٟ҅ଫአԭં௔ݸᶎጱٖ਻̶

ં௔ኧ೰ંݻ௔ጱ᪠ஆ޾᪠ஆݸ᪙ጱݢᭌጱଃਧኴᒧጱ token໅(delimited token tree)ҁٌᥴ
᯽ኧં௔ਧԎ҂ᕟ౮̶ᴻԧਡં௔ԏक़ٌ҅՜ં௔ጱᬌفԞ꧋ᦜֵአᒵݩ( = ᪙෈ਁᤒᬡୗጱݸ(
໒ୗ̶ๅग़ᕡᜓ᧗݇ᥠӥᶎጱزᶱં௔ݙဩ(meta item syntax)̶

ં௔ݢզړԅզӥپᔄғ

ٖᗝં௔
ਡં௔
ၝኞਡᬀۗં௔
क़᮱ૡٍં௔

https://rustwiki.org/zh-CN/reference/print.html%23%E5%B1%9E%E6%80%A7-1
https://github.com/rust-lang/reference/blob/master/src/attributes.md
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/macros.html
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://www.ecma-international.org/publications/standards/Ecma-335.htm
https://www.ecma-international.org/publications/standards/Ecma-334.htm
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://rustwiki.org/zh-CN/reference/attributes.html%23built-in-attributes-index
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23attribute-macros
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23derive-macro-helper-attributes
https://rustwiki.org/zh-CN/reference/attributes.html%23tool-attributes
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ં௔ݢզଫአԭ᧍᥺Ӿጱᦜग़࣋วғ

ಅํጱᑕଧᶱ्ก᮷ݢളݑक़᮱ં௔҅ݶ෸क़᮱̵ࣘڍහ̵ਫሿ޾ཛྷࣘ᮷ݢളٖݑ᮱ં
௔̶
य़ग़හ᧍ݙ᮷ݢളݑक़᮱ં௔ҁ݇ᥠᤒᬡୗં௔҅ԧᥴᤒᬡୗ᧍ݙጱᴴګ҂̶
ࣘᤒᬡୗԞݢളݑक़᮱ં௔ٖ޾᮱ં௔҅֕ํݝ୮ਙժฎݚӞӻᤒᬡୗ᧍ݙጱक़੶ᤒᬡୗ
෸҅౲ฎݚӞӻࣘᤒᬡୗጱ๋ᕣᤒᬡୗ(final expression)෸಍ํප̶
ຍԈ( enum )ᕮ຅֛޾֛ݒ( struct )̵ᘶ֛ݳ( union )ጱਁྦྷݢളݑक़᮱ં௔̶
क़᮱ં௔̶ݑളݢᯈᛍ(arms)܃ᯈᤒᬡୗጱ܃
ာࣳኞਂ๗(Generic lifetime)౲ᔄࣳ݇හݢളݑक़᮱ં௔̶
ᤒᬡୗํࣁᴴጱఘ٭ӥݢളݑक़᮱ં௔҅ᧇᥠᤒᬡୗં௔̶
... क़᮱ࣘӾአ޾හ೰ᰒڍक़᮱ં௔̶ᬯ۱ೡݑളݢහ೰ᰒጱ݇හڍ޾හ̵ᳮ۱ڍ  ᤒᐏ
ጱ݇ݒݢහӤጱં௔̶

ં௔ጱӞԶֺৼғ

// ଫአԭ୮ڹཛྷࣘ౲ crate ጱӞᛱ௔زහഝ̶
#![crate_type = "lib"]

// ຽᦕԅزܔၥᦶጱڍහ
#[test]
fn test_foo() {
    /* ... */
}

// Ӟӻ๵կᖫᦲཛྷࣘ
#[cfg(target_os = "linux")]
mod bar {
    /* ... */
}

// አԭᶉᶪ lint༄ັݸಸޞጱޞᦄ޾Კ᧏൉ᯯ
#[allow(non_camel_case_types)]
type int8_t = i8;

// ᭇአԭෆӻڍහጱٖ᮱ં௔
fn some_unused_variables() {
  #![allow(unused_variables)]

  let x = ();
  let y = ();
  let z = ();
}

https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/statements.html
https://rustwiki.org/zh-CN/reference/expressions.html%23expression-attributes
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/statements.html%23expression-statements
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/expressions.html%23expression-attributes
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html%23variadic-functions
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ဩݙᑕଧᶱં௔ز/ᶱز

ဩ҅Rust ጱय़ग़හٖᗝં௔(built-inݙᶱ(meta item)”ฎ᭽஗ Attr Ծኞୗҁᥠ๜ᒍ१᮱҂ጱز“
attributes)᮷ֵአԧྌݙဩ̶ਙํզӥ෈ဩ໒ୗғ

ဩݙ

MetaItem :
      SimplePath
   | SimplePath =  LiteralExpressionӧଃݸᖗ

   | SimplePath (  MetaSeq? )

MetaSeq :

   MetaItemInner ( ,  MetaItemInner )* , ?

MetaItemInner :
      MetaItem
   | LiteralExpressionӧଃݸᖗ

ᖗ̶ݸෆࣳ౲ၶᅩᔄࣳጱތᶱӾጱਁᶎᰁᤒᬡୗӧᚆ۱ز

઀ᐏԧӞԶଉአጱڞӥᶎጱ෈ဩᥢ̶فৼᵞ๶೰ਧਙժጱᬌݶဩጱӧݙᶱزᐿٖᗝં௔ֵአݱ
ֵአ୵ୗғ

ဩݙ

MetaWord:
   IDENTIFIER

MetaNameValueStr:
   IDENTIFIER =  (STRING_LITERAL | RAW_STRING_LITERAL)

MetaListPaths:

   IDENTIFIER (  ( SimplePath ( ,  SimplePath)* , ? )? )

MetaListIdents:

   IDENTIFIER (  ( IDENTIFIER ( ,  IDENTIFIER)* , ? )? )

MetaListNameValueStr:

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E9%A1%B9%E5%85%83%E7%A8%8B%E5%BA%8F%E9%A1%B9%E5%B1%9E%E6%80%A7%E5%8F%A5%E6%B3%95
https://rustwiki.org/zh-CN/reference/attributes.html%23built-in-attributes-index
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/tokens.html%23string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23raw-string-literals
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
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   IDENTIFIER (  ( MetaNameValueStr ( ,  MetaNameValueStr)* , ? )? )

ဩጱӞԶֺৼฎғݙᶱز

୵ୗ ᐏֺ

MetaWord no_std

MetaNameValueStr doc = "example"

MetaListPaths allow(unused, clippy::inline_always)

MetaListIdents macro_use(foo, bar)

MetaListNameValueStr link(name = "CoreFoundation", kind = "framework")

ၚ᪋ં௔޾భ௔ં௔

ં௔ᥝԍฎၚ᪋ጱ҅ᥝԍฎభ௔ጱ̶ંࣁ௔॒ቘᬦᑕӾ҅ၚ᪋ં௔ਖ਼ᛔ૩՗ਙժಅࣁጱ੒᨝Ӥ
ᑏᴻ҅ᘒభ௔ં௔ׁᆐכ೮ܻ֖ᗝӧ̶ݒ

cfg cfg_attr ޾   ં௔ฎၚ᪋ጱ̶ testં௔ࣁԅၥᦶಅ؉ጱᖫᦲ୵ୗӾฎభ௔ጱٌ҅ࣁ՜ᖫ
ᦲ୵ୗӾฎၚ᪋ጱ̶ਡં௔ฎၚ᪋ጱ̶ಅํٌ՜ં௔᮷ฎభ௔ጱ̶

क़᮱ૡٍં௔

ᖫᦲݢ࢏ᚆ꧋ᦜٍ֛޾क़᮱ૡٍፘىᘶጱં௔҅֕ᬯԶૡٍࣁᖫᦲ޾༄ັᬦᑕӾ஠ᶳਂࣁଚḦ
ኸࣁᖫᦲ࢏൉׀ጱૡٍᔄᶼ੕۱فӥ੒ଫጱݷ޸ᑮᳵӾҁ಍ᚆᦏᬯԶં௔ኞප҂̶ᬯᐿં௔ጱ
ҁݷ޸ᑮᳵ҂᪠ஆጱᒫӞྦྷฎૡٍጱݷᑍ҅ݸ᪙Ӟӻ౲ग़ӻૡٍᛔ૩ᥴ᯽ጱᴫ̶ྦྷے

୮ૡٍࣁᖫᦲ๗ӧݢአ෸҅ᧆૡٍጱં௔ਖ਼ᤩᶉἕളݑᘒӧ൉ᐏᦄ̶ޞ୮ૡٍݢአ෸҅ᧆૡٍ
ᨮᨱ॒ቘ޾ᥴ᯽ᬯԶં௔̶

ইຎֵአԧ no_implicit_preludeં௔҅ڞक़᮱ૡٍં௔ӧݢአ̶

https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%B4%BB%E8%B7%83%E5%B1%9E%E6%80%A7%E5%92%8C%E6%83%B0%E6%80%A7%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23the-cfg-attribute
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23the-cfg_attr-attribute
https://rustwiki.org/zh-CN/reference/attributes/testing.html%23the-test-attribute
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23attribute-macros
https://rustwiki.org/zh-CN/reference/print.html%23%E5%A4%96%E9%83%A8%E5%B7%A5%E5%85%B7%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/names/preludes.html%23tool-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23the-no_implicit_prelude-attribute
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ဳ఺: rustc  ፓڹᚆᦩڦጱૡٍฎ “clippy” ޾ “rustfmt”̶

ٖᗝં௔ጱᔱ୚ᤒ

ӥᶎฎಅํٖᗝં௔ጱᔱ୚ᤒғ

๵կᖫᦲ(Conditional compilation)
cfg  — ഴګ๵կᖫᦲ̶
cfg_attr  — ᭌೠ௔۱ંތ௔̶

ၥᦶ(Testing)
test  — ਖ਼ڍහຽᦕԅၥᦶڍහ̶
ignore  — ᐬྊၥᦶྌڍහ̶
should_panic  — ᤒᐏၥᦶଫᧆԾኞ panic̶

ၝኞ(Derive)
derive  — ᛔۖ᮱ᗟ traitਫሿ
automatically_derived  — አࣁኧ derive ୌጱਫሿӤጱຽᦕ̶ڠ 

ਡ(Macros)
macro_export  — ੕्ڊกਡҁ macro_rulesਡ҂҅አԭ᪜ crate ጱֵአ̶
macro_use  — ಘ઀ਡݢᥠ௔҅౲՗ٌ՜ crate ੕فਡ̶
proc_macro  — ਧԎᔄڍහਡ̶
proc_macro_derive  — ਧԎၝኞਡ̶
proc_macro_attribute  — ਧԎં௔ਡ̶

᦬ෙ(Diagnostics)
allow̵ warn̵ deny̵ forbid  — ๅදἕᦊጱ lint༄ັᕆ̶ڦ
deprecated  — ኞ౮୒አ᭗Ꭳ̶
must_use  — ԅ๚ֵአጱ꧊ኞ౮ lint ൉ᯯ̶

ABI̵᱾ള(linking)̵ᒧݩ(symbol)̵޾ FFI

ᔰ̶زᦫrustfmtૡٍӧᥝ໒ୗ۸զӥޞ //
#[rustfmt::skip]
struct S {
}

// ഴګclippyૡٍጱ“॔ࢻ๥ଶ(cyclomatic complexity)”ຄᴴ꧊̶
#[clippy::cyclomatic_complexity = "100"]
pub fn f() {}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%86%85%E7%BD%AE%E5%B1%9E%E6%80%A7%E7%9A%84%E7%B4%A2%E5%BC%95%E8%A1%A8
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23the-cfg-attribute
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23the-cfg_attr-attribute
https://rustwiki.org/zh-CN/reference/attributes/testing.html%23the-test-attribute
https://rustwiki.org/zh-CN/reference/attributes/testing.html%23the-ignore-attribute
https://rustwiki.org/zh-CN/reference/attributes/testing.html%23the-should_panic-attribute
https://rustwiki.org/zh-CN/reference/attributes/derive.html
https://rustwiki.org/zh-CN/reference/attributes/derive.html%23the-automatically_derived-attribute
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23path-based-scope
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23the-macro_use-attribute
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23function-like-procedural-macros
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23derive-macros
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23attribute-macros
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23the-deprecated-attribute
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23the-must_use-attribute
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link  — ೰ਧᥝӨक़᮱( extern )ࣘ᱾ളጱ๜ࣈପ̶
link_name  — ೰ਧक़᮱( extern )ࣘӾጱڍහ౲ᶉாᶱጱᒧݩ(symbol)̶ݷ
no_link  — ᴠྊ᱾ളक़᮱crate̶
repr  — ഴګᔄࣳጱ૲ੴ̶
crate_type  — ೰ਧ crate ጱᔄڦ(ପ̵ݢಗᤈ෈կᒵ)̶
no_main  — ᐬྊݎ૲ mainᒧݩ(symbol)̶
export_name  — ೰ਧڍහ౲ᶉாᶱ੕ڊጱᒧݩ(symbol)̶ݷ
link_section  — ೰ਧአԭڍහ౲ᶉாᶱጱ੒᨝෈կጱ᮱̶ړ
no_mangle  — ᐬአ੒ᒧݩ(symbol)ݷᖫᎱ̶
used  — ୩ګᖫᦲࣁ࢏ᬌڊ੒᨝෈կӾכኸᶉாᶱ̶
crate_name  — ೰ਧ crate̶ݷ

դᎱኞ౮(Code generation)
inline  — ٖᘶդᎱ൉ᐏ̶
cold  — ൉ᐏڍහӧॡݢᚆᤩ᧣አ̶
no_builtins  — ᐬአ຤Զٖᗝڍහ̶
target_feature  — ᯈᗝᇙਧԭଘݣጱդᎱኞ౮̶
track_caller  - ਖ਼ᆿ᧣አ֖ᗝփ᭓ᕳ std::panic::Location::caller()̶

෈໩(Documentation)
doc  — ೰ਧ෈໩̶ๅग़מ௳ᥠ The Rustdoc Book̶Docဳ᯽տᤩ᫨ഘԅ docં
௔̶

ᶼ੕۱ف(Preludes)
no_std  — ՗ᶼ੕۱فӾᑏᴻ std̶
no_implicit_prelude  — ᐬአཛྷٖࣘጱᶼ੕۱ັفತ̶

ཛྷࣘ(Modules)
path  — ೰ਧཛྷࣘጱრ෈կ̶ݷ

ຄᴴ꧊ᦡᗝ(Limits)
recursion_limit  — ᦡᗝ຤Զᖫᦲ෸඙֢ጱ๋य़᭓୭ᴴ̶ګ
type_length_limit  — ᦡᗝग़ாᔄࣳ(polymorphic type)ܔா۸ᬦᑕӾ຅᭜ٍ֛ᔄ
ࣳ෸ಅ؉ጱ๋य़ᔄ๊ࣳഘེහ̶

ᬩᤈ෸(Runtime)
panic_handler  — ᦡᗝ॒ቘ panic ጱڍහ̶
global_allocator  — ᦡᗝقੴٖਂړᯈ̶࢏
windows_subsystem  — ೰ਧᥝ᱾ളጱ windows ৼᔮᕹ̶

ᇙ௔(Features)
feature  — አԭސአᶋᑞਧጱ౲ਫḵ௔ጱᖫᦲ࢏ᇙ௔̶݇ᥠ The Unstable Book
ԧᥴࣁ rustc  Ӿਫሿጱᇙ௔̶

ᔄࣳᔮᕹ(Type System)
non_exhaustive  — ᤒกӞӻᔄࣳਖ਼๶տႲےๅग़ጱਁྦྷ/̶֛ݒ

https://rustwiki.org/zh-CN/reference/items/external-blocks.html%23the-link-attribute
https://rustwiki.org/zh-CN/reference/items/external-blocks.html%23the-link_name-attribute
https://rustwiki.org/zh-CN/reference/items/extern-crates.html%23the-no_link-attribute
https://rustwiki.org/zh-CN/reference/type-layout.html%23representations
https://rustwiki.org/zh-CN/reference/linkage.html
https://rustwiki.org/zh-CN/reference/crates-and-source-files.html%23the-no_main-attribute
https://rustwiki.org/zh-CN/reference/abi.html%23the-export_name-attribute
https://rustwiki.org/zh-CN/reference/abi.html%23the-link_section-attribute
https://rustwiki.org/zh-CN/reference/abi.html%23the-no_mangle-attribute
https://rustwiki.org/zh-CN/reference/abi.html%23the-used-attribute
https://rustwiki.org/zh-CN/reference/crates-and-source-files.html%23the-crate_name-attribute
https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23the-inline-attribute
https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23the-cold-attribute
https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23the-no_builtins-attribute
https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23the-target_feature-attribute
https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23the-track_caller-attribute
https://doc.rust-lang.org/rustdoc/the-doc-attribute.html
https://rustwiki.org/zh-CN/reference/comments.html%23doc-comments
https://rustwiki.org/zh-CN/reference/names/preludes.html%23the-no_std-attribute
https://rustwiki.org/zh-CN/reference/names/preludes.html%23the-no_implicit_prelude-attribute
https://rustwiki.org/zh-CN/reference/items/modules.html%23the-path-attribute
https://rustwiki.org/zh-CN/reference/attributes/limits.html%23the-recursion_limit-attribute
https://rustwiki.org/zh-CN/reference/attributes/limits.html%23the-type_length_limit-attribute
https://rustwiki.org/zh-CN/reference/runtime.html%23the-panic_handler-attribute
https://rustwiki.org/zh-CN/reference/runtime.html%23the-global_allocator-attribute
https://rustwiki.org/zh-CN/reference/runtime.html%23the-windows_subsystem-attribute
https://doc.rust-lang.org/unstable-book/index.html
https://rustwiki.org/zh-CN/reference/attributes/type_system.html%23the-non_exhaustive-attribute
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ၥᦶᔄં௔

testing.md
commit: b0e0ad6490d6517c19546b1023948986578fc378 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-10

զӥં௔አԭ೰ਧڍහ๶ಗᤈၥᦶ̶ࣁ“ၥᦶ(test)”ཛྷୗӥᖫᦲ crate ݢզ຅ୌၥᦶڍහզ݊຅
ୌአԭಗᤈၥᦶҁڍහ҂ጱၥᦶॺկ(test harness)̶ސአၥᦶཛྷୗᬮտސአ test๵կᖫᦲᭌ
ᶱ̶

testtestં௔

testં௔ຽᦕӞӻአ๶ಗᤈၥᦶጱڍහ̶ᬯԶڍහࣁݝၥᦶཛྷୗӥᖫᦲ̶ၥᦶڍහ஠ᶳฎᛔኧ
ᔄࣳ஠ᶳฎզӥᔄࣳԏӞғࢧහ҅ӧᚆํ݇හ҅ᬬڍாܔ޾හڍ

()

Result<(), E> where E: Error

ဳ఺ғ꧋ᦜߺԶᬬࢧᔄࣳฎኧฮ๚ᑞਧጱ Termination  trait ٬ਧጱ̶

ဳ఺ғၥᦶཛྷୗฎ᭗ᬦਖ਼ --test  ݇හᭌᶱփ᭓ᕳ rustc  ౲ֵአ cargo test  ๶ސአ
ጱ̶

ᬬࢧ ()  ጱၥᦶݝᥝᕮ๳(terminate)Ӭဌํ᥶ݎ panic ੪տ᭗ᬦ̶ᬬࢧ Result<(), E>  ጱၥ
ᦶݝᥝਙժᬬࢧ Ok(())  ੪ᓒ᭗ᬦ̶ӧᕮ๳ጱၥᦶ෬ӧҁᦇԅ҂᭗ᬦԞӧҁᦇԅ҂०ᨳ̶

#[test]
fn test_the_thing() -> io::Result<()> {
    let state = setup_the_thing()?; // ᶼ๗౮ۑ
    do_the_thing(&state)?;          // ᶼ๗౮ۑ
    Ok(())
}

https://rustwiki.org/zh-CN/reference/print.html%23%E6%B5%8B%E8%AF%95%E7%B1%BB%E5%B1%9E%E6%80%A7
https://github.com/rust-lang/reference/blob/master/src/attributes/testing.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23test
https://rustwiki.org/zh-CN/reference/print.html%23test%E5%B1%9E%E6%80%A7
https://doc.rust-lang.org/std/process/trait.Termination.html
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ignoreignoreં௔

ᤩ testં௔ຽဳጱ(annotated with)ڍහԞݢզᤩ ignoreં௔ຽဳ̶ ignoreં௔ޞᦫၥᦶ
ॺկӧᥝਖ਼ᧆڍහ֢ԅၥᦶಗᤈ̶֕ࣁၥᦶཛྷୗӥ҅ᬯᔄڍහՖᆐտᤩᖫᦲ̶

ignoreં௔ݢզᭌೠֵአ MetaNameValueStrزᶱં௔ݙဩ๶᧔กၥᦶᤩ஺ኼጱ̶ܻࢩ

ဳ఺ғ rustc  ጱၥᦶॺկඪ೮ֵአ --include-ignored  ݇හᭌᶱ๶୩ګᬩᤈᮎԶᤩ஺
ኼၥᦶጱڍහ̶

should_panicshould_panicં௔

ᤩ testં௔ຽဳଚᬬࢧ ()  ጱڍහԞݢզᤩ should_panicં௔ຽဳ̶ should_panicં௔
ֵၥᦶڍහࣁํݝਫᴬݎኞ panic ෸಍ᓒ᭗ᬦ̶

should_panicં௔ݢᭌᬌفӞ๵ڊሿࣁ panicၾ௳ӾጱਁᒧԀ̶ইຎࣁ panicၾ௳Ӿತӧکᧆ
ਁᒧԀ҅ڞၥᦶਖ਼०ᨳ̶ݢզֵአ MetaNameValueStrزᶱં௔ݙဩ౲ଃํ expectedਁྦྷጱ
MetaListNameValueStrزᶱં௔ݙဩ๶փ᭓ਁᒧԀ̶

#[test]
#[ignore = "not yet implemented"]
fn mytest() {
    // …
}

#[test]
#[should_panic(expected = "꧊๚܃ᯈӤ")]
fn mytest() {
    assert_eq!(1, 2, "꧊๚܃ᯈӤ");
}

https://rustwiki.org/zh-CN/reference/print.html%23ignore%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://rustwiki.org/zh-CN/reference/print.html%23should_panic%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
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ၝኞ

derive.md
commit: a52543267554541a95088b79f46a8bd36f487603 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-10

deriveં௔꧋ᦜԅහഝᕮ຅ᛔۖኞ౮ෛጱᑕଧᶱ̶ਙֵአ MetaListPathsزᶱં௔ݙဩҁԅᑕ
ଧᶱ҂೰ਧӞᔮڜᥝਫሿጱ trait ౲೰ਧᥝಗᤈጱၝኞਡጱ᪠ஆ̶

ֺই҅ӥᶎጱၝኞં௔ਖ਼ԅᕮ຅֛ Foo ୌӞӻਫሿ PartialEqڠ   trait ޾ Clone  trait ጱਫሿ

( impl  item)҅ᔄࣳ݇හ T  ਖ਼ᤩၝኞڊጱਫሿ( impl Ӥ PartialEqے(  ౲1 Clone  ᕅ๳ғ

ӤᶎդᎱԅ PartialEq  ኞ౮ጱਫሿ( impl )ᒵհԭ

)զ᭗ᬦᬦᑕਡԅᛔਧԎጱ trait ਫሿᛔۖၝኞݢ derive ᚆ̶ۑ(

automatically_derivedautomatically_derivedં௔

automatically_derivedં௔տᤩᛔۖႲکےኧ deriveં௔ԅӞԶٖᗝtrait ᛔۖၝኞጱਫሿ
Ӿ̶ਙ੒ၝኞڊጱਫሿဌํፗള୽֕҅ߥฎૡٍ޾᦬ෙlint ݢզֵአਙ๶༄ၥᬯԶᛔۖၝኞጱਫ

#[derive(PartialEq, Clone)]
struct Foo<T> {
    a: i32,
    b: T,
}

impl<T: PartialEq> PartialEq for Foo<T> {
    fn eq(&self, other: &Foo<T>) -> bool {
        self.a == other.a && self.b == other.b
    }

    fn ne(&self, other: &Foo<T>) -> bool {
        self.a != other.a || self.b != other.b
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E6%B4%BE%E7%94%9F
https://github.com/rust-lang/reference/blob/master/src/attributes/derive.md
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23derive-macros
https://doc.rust-lang.org/std/cmp/trait.PartialEq.html
https://doc.rust-lang.org/std/clone/trait.Clone.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23derive-macros
https://rustwiki.org/zh-CN/reference/print.html%23automatically_derived%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/implementations.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第149/418⻚https://rustwiki.org/zh-CN/reference/print.html

ሿ̶

1 ܻ෈ݙ܎ݸฎғ"and the type parameter T  will be given the PartialEq  or Clone  constraints for
the appropriate impl :"҅ᬯ᯾ᦲᘏԞ൥ӧႴ༩ԅՋԍ PartialEq Clone ޾   ԏᳵአԧ"or"҅ᘒӧ
ฎ"and"Ҙᬯ᯾ᦲᘏ੪ض᯻አፗᦲ̶
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᦬ෙં௔

diagnostics.md
commit: 12a4832c8eec1ad0df3edfb681571821708e0410 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-6

զӥં௔አԭࣁᖫᦲ๗ᳵഴګ౲ኞ౮᦬ෙၾ௳̶

lint༄ັᔄં௔

ҁᦲᘏဳғlintܻࣁ෈᯾ํ෸୮ݷ᦯አ҅ํ෸୮ۖ᦯አ҅๜෈ᕹӞᘉᦲ౮ݷ᦯҅఺௏੪ฎӞᐿᤩ
ጱ lint༄ັཛྷୗ҂ݷ޸

lint༄ັ(lint check)ᔮᕹݷ޸ԧӞԶᄟࣁጱӧᜉᖫᎱཛྷୗ҅ҁᬯԶᤩݷ޸ጱ lint༄ັ੪ฎӞӻӞ
ӻጱlint҅҂ֺইᖫٟԧӧݢᚆಗᤈکጱդᎱ҅੪ᤩݷ޸ԅ unreachable-code lint҅ᖫٟ๚൉
ԅ missing_docs lint̶ݷ޸෈໩ጱդᎱ੪ᤩ׀ allow̵ warn̵ deny forbid ޾   ᬯԶᚆ᧣ෆ
դᎱ༄ັᕆڦጱં௔ᤩᑍԅ lintᕆંڦ௔҅ਙժֵአ MetaListPathsزᶱં௔ݙဩ๶೰ਧളݑྌ
ᕆڦጱݱᐿ lint̶դᎱਫ֛ଫአԧᬯԶଃԧٍ֛ lint ڜᤒጱ lintᕆંڦ௔҅ᖫᦲ࢏౲ፘىդᎱ༄
ັૡٍ੪ݢզᕮݳᬯӷ੶ં௔੒ᬯྦྷդᎱಗᤈፘଫጱդᎱ༄ັ޾༄ັಸ̶ޞ

੒ձ֜ݷԅ C  ጱ lint ๶᧔ғ

allow(C)  տܴګ੒ C  ጱ༄ັ҅ᮎᬯ໏ጱᬲᥢᤈԅ੪ӧտᤩಸ҅ޞ
warn(C)  ᦄޞᬲݍ C  ጱ҅֕ᖀᖅᖫᦲ̶
deny(C) C ݍᬲک᭬   ጱఘ٭տ᥶ݎᖫᦲ࢏ಸᲙ(signals an error)҅
forbid(C)  Ө deny(C)  ፘݶ֕҅ݶ෸տᐬྊզٚݸๅද lintᕆ҅ڦ

ဳ఺ғݢզ᭗ᬦ rustc -W help  ತکಅํ rustc  ඪ೮ጱ lint҅զ݊ਙժጱἕᦊᦡᗝ҅
Ԟݢզࣁ rustc book Ӿತکፘى෈໩̶

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%8A%E6%96%AD%E5%B1%9E%E6%80%A7
https://github.com/rust-lang/reference/blob/master/src/attributes/diagnostics.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23lint%E6%A3%80%E6%9F%A5%E7%B1%BB%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://doc.rust-lang.org/rustc/lints/index.html
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Lintં௔ݢզᥟፍӤӞӻં௔೰ਧጱᕆ֕҅ڦᧆᕆڦӧᚆๅදᐬྊ௔ጱ Lint̶ᬯ᯾ጱӤӞӻં௔
ฎ೰᧍ဩ໅Ӿๅṛᕆڦጱં௔҅౲ᘏฎݶӞਫ֛ӤጱڹӞӻં௔҅ೲ՗ૢݦکጱრդᎱᶲଧڜ
̶ڊ

ྌᐏֺ઀ᐏԧইֵ֜አ allow warn ޾   ๶಑୏ى޾ᳮӞӻᇙਧጱ lint༄ັғ

ྌᐏֺ઀ᐏԧইֵ֜አ forbid  ๶ᐬྊ੒ᧆ lint ֵአ allowғ

pub mod m1 {
    // ᬯ᯾஺ኼ๚൉׀෈໩ጱᖫᎱᤈԅ
    #[allow(missing_docs)]
    pub fn undocumented_one() -> i32 { 1 }

    // ๚൉׀෈໩ጱᖫᎱᤈԅࣁᬯ᯾ਖ਼᥶ݎᖫᦲޞ࢏ᦄ
    #[warn(missing_docs)]
    pub fn undocumented_too() -> i32 { 2 }

    // ๚൉׀෈໩ጱᖫᎱᤈԅࣁᬯ᯾ਖ਼᥶ݎᖫᦲ࢏ಸᲙ
    #[deny(missing_docs)]
    pub fn undocumented_end() -> i32 { 3 }
}

#[warn(missing_docs)]
pub mod m2{
    #[allow(missing_docs)]
    pub mod nested {
        // ᬯ᯾஺ኼ๚൉׀෈໩ጱᖫᎱᤈԅ
        pub fn undocumented_one() -> i32 { 1 }

        // ੱᓕӤᶎ꧋ᦜ҅֕๚൉׀෈໩ጱᖫᎱᤈԅࣁᬯ᯾ਖ਼᥶ݎᖫᦲޞ࢏ᦄ
        #[warn(missing_docs)]
        pub fn undocumented_two() -> i32 { 2 }
    }

    // ๚൉׀෈໩ጱᖫᎱᤈԅࣁᬯ᯾ਖ਼᥶ݎᖫᦲޞ࢏ᦄ
    pub fn undocumented_too() -> i32 { 3 }
}
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ဳ఺ғ rustc꧋ᦜ޸ࣁեᤈӤᦡᗝ lintᕆ҅ڦԞඪ೮ࣁsetting capsӾᦡᗝ lintಸޞӾጱ
caps̶

lintړᕟ

lintݢզᤩᕟᕢ౮ӧݷ޸ݶጱᕟ҅զ׎ፘىlintጱᒵᕆݢզӞ᩸᧣ෆ̶ֵአݷ޸ᕟፘ୮ԭᕳڊᧆ
ᕟӾጱ lint̶

ํӞӻݷԅ “warnings” ጱᇙྛᕟ҅ਙ۱ތ “warn”ᕆڦጱಅํ lint̶“warnings”ᕟտ஺ኼં௔ጱ
ᶲଧ҅ଚ੒ਫ֛ಗᤈಅํޞᦄlint ༄ັ̶

#[forbid(missing_docs)]
pub mod m3 {
    // ᦶڔࢶഘک allowᕆڦਖ਼᥶ݎᖫᦲ࢏ಸᲙ
    #[allow(missing_docs)]
    /// ᬬ2̶ ࢧ
    pub fn undocumented_too() -> i32 { 2 }
}

// ᬯ꧋ᦜ "unused"ᕟӥጱಅํlint̶
#[allow(unused)]
// ᬯӻᐬྊ֢ۖਖ਼ᥟፍڹᶎ "unused"ᕟӾጱ "unused_must_use" lint̶
#[deny(unused_must_use)]
fn example() {
    // ᬯ᯾ӧտኞ౮ޞᦄ҅ࢩԅ "unused_variables" lint ࣁ "unused"ᕟӥ
    let x = 1;
    // ᬯ᯾տԾኞಸᲙࢩ҅௳מԅ "unused_must_use" lint ᤩຽᦕԅ"deny"҅ᘒᬯᤈጱᬬࢧᕮ
ຎ๚ᤩֵአ
    std::fs::remove_file("some_file"); // ERROR: unused `Result` that must be 
used
}

https://doc.rust-lang.org/rustc/lints/levels.html%23via-compiler-flag
https://doc.rust-lang.org/rustc/lints/levels.html%23capping-lints
https://rustwiki.org/zh-CN/reference/print.html%23lint%E5%88%86%E7%BB%84
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Tool lint attributes

ૡٍᔄlintં௔

զԅ allow̵ݢ warn̵ deny  ౲ forbid  ᬯԶ᧣ෆդᎱ༄ັᕆڦጱ lintં௔Ⴒے/ᬌفचԭᇙ
ਧૡٍጱ lint̶ဳ఺ᧆૡٍࣁ୮֢ڹአऒٖݢአ಍տ᩸ප̶

ૡٍᔄlint ࣁํݝፘىૡٍ॒ԭၚۖᇫா෸಍տ؉ፘଫጱդᎱཛྷୗ༄ັ̶ইຎӞӻ lintᕆંڦ
௔҅ই allow҅୚አԧӞӻӧਂࣁጱૡٍᔄlint҅ᖫᦲ࢏ਖ਼ӧտ݄ᦄޞӧਂࣁᧆ lintᔄֵ҅ํݝ
አԧᧆૡٍҁ҅಍տಸޞᧆ lintᔄӧਂࣁ҂̶

ଉᥢጱ lint Ӟ໏ғ؟՜ොᶎ҅ᬯԶૡٍᔄlint ੪᪙ٌࣁ

ဳ఺ғ rustc  ୮ڹᦩڦጱૡٍᔄlint ํ "clippy" ޾ "rustdoc"̶

// ᬯ᯾ጱӷӻં௔ጱݸڹᶲଧ෫ಅ᧲
#[deny(warnings)]
// unsafe_code lint ἕᦊฎ "allow" ጱ̶
#[warn(unsafe_code)]
fn example_err() {
    // ᬯ᯾տᖫᦲಸᲙ҅ࢩԅ `unsafe_code`ޞᦄጱ lint ᤩ൉܋ԅ "deny"ᕆڦԧ̶
    unsafe { an_unsafe_fn() } // ERROR: usage of `unsafe` block
}

// ਖ਼ clippy ጱෆӻ `pedantic` lintᕟᦡᗝԅޞᦄᕆڦ
#![warn(clippy::pedantic)]
// ֵ๶ᛔ clippyጱ `filter_map` lint ጱᦄޞᶉᶪ
#![allow(clippy::filter_map)]

fn main() {
    // ...
}

// ֵ clippyጱ `cmp_nan` lint ᶉᶪ҅Րአԭྌڍහ
#[allow(clippy::cmp_nan)]
fn foo() {
    // ...
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%B7%A5%E5%85%B7%E7%B1%BBlint%E5%B1%9E%E6%80%A7
https://github.com/rust-lang/rust-clippy
https://doc.rust-lang.org/rustdoc/lints.html
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The deprecateddeprecated attribute

deprecateddeprecatedં௔

deprecatedં௔ਖ਼ᑕଧᶱຽᦕԅ૪୒አ̶ rustc  ਖ਼੒ᤩ #[deprecated]  ᴴਧጱᑕଧᶱጱᤈ
ԅڊݎᦄ̶ޞ rustdoc  ਖ਼ᇙڦ઀ᐏ૪୒አጱᑕଧᶱ҅۱ೡ઀ᐏ since  ᇇ๜޾ note  ൉ᐏҁই
ຎݢአ҂̶

deprecatedં௔ํپᐿ୵ୗғ

deprecated ̶௳૲Ӟӻ᭗አጱ୒አၾݎ — 
deprecated = "message" ᕳਧጱਁᒧԀ̶ތ୒አၾ௳Ӿ۱ࣁ — 

MetaListNameValueStrزᶱં௔ݙဩ୵ୗ᯾ଃํӷӻݢᭌਁྦྷғ
since  — ೰ਧᑕଧᶱᤩ୒አ෸ጱᇇ๜̶ݩ rustc  ፓڹӧᥴ᯽ྌਁᒧԀ҅֕ฎ؟

Clippy ᬯ໏ጱक़᮱ૡٍݢզ༄ັྌ꧊ጱํප௔̶
note  — ೰ਧӞӻଫᧆ۱ࣁތ୒አၾ௳ӾጱਁᒧԀ̶ᬯ᭗ଉአԭ൉ى׀ԭӧവគጱ
ᥴ᯽޾വគḒᭌ๊դ̶

deprecatedં௔ݢզଫአԭձ֜ᑕଧᶱ҅traitᶱ҅ຍԈ֛҅ݒᕮ຅֛ਁྦྷ҅क़᮱ࣘᶱ҅౲ਡਧ
Ԏ̶ਙӧᚆଫአԭ traitਫሿᶱ̶୮ଫአԭ۱ٌތ՜ᑕଧᶱጱᑕଧᶱ෸҅ইཛྷࣘ౲ਫሿ҅ಅํৼ
ᑕଧᶱ᮷ᖀಥྌ deprecationં௔̶

ᬯํӻֺৼғ

RFC ٖํۖ๢᧔ก޾ๅग़ᕡᜓ̶

The must_usemust_use attribute

#[deprecated(since = "5.2", note = "foo was rarely used. Users should instead 
use bar")]
pub fn foo() {}

pub fn bar() {}

https://rustwiki.org/zh-CN/reference/print.html%23deprecated%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://github.com/rust-lang/rust-clippy
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/items/implementations.html%23trait-implementations
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://github.com/rust-lang/rfcs/blob/master/text/1270-deprecation.md
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must_usemust_useં௔

must_useં௔ አԭࣁ꧊๚ᤩ“ֵአ”෸ڊݎ᦬ෙޞᦄ̶ਙݢզଫአԭአಁਧԎጱ॔ݳᔄࣳҁᕮ຅
֛( struct )̵ຍԈ( enum )֛ݳᘶ ޾ ( union )҂̵ڍහ޾ trait̶

must_useં௔ݢզֵአMetaNameValueStrزᶱં௔ݙဩႲےӞԶᴫےၾ௳҅ই #[must_use 
= "example message"]̶ᧆਁᒧԀਖ਼ڊሿޞࣁᦄၾ௳᯾̶

୮አಁਧԎጱ॔ݳᔄࣳӤֵአԧྌં௔҅ইຎํᧆᔄࣳጱᤒᬡୗྋঅฎᤒᬡୗ᧍ݙጱᤒᬡୗ҅
ᮎ੪ᬲݍԧ unused_must_use  ᬯӻ lint̶

୮ڍහӤֵአԧྌં௔҅ইຎྌڍහᤩ୮֢ᤒᬡୗ᧍ݙጱᤒᬡୗጱ᧣አᤒᬡୗ҅ᮎ੪ᬲݍԧ 
unused_must_use  lint̶

୮ [trait्ก]Ӿֵአԧྌં௔҅ইຎᤒᬡୗ᧍ݙጱ᧣አᤒᬡୗᬬࢧԧྌ trait ጱ traitਫሿ(impl
trait) ҅ڞᬲݍԧ unused_must_use  lint̶

#[must_use]
struct MustUse {
    // ӞԶਁྦྷ
}

// ᬲݍ `unused_must_use` lint̶
MustUse::new();

#[must_use]
fn five() -> i32 { 5i32 }

// ᬲݍ unused_must_use lint̶
five();

#[must_use]
trait Critical {}
impl Critical for i32 {}

fn get_critical() -> impl Critical {
    4i32
}

// ᬲݍ `unused_must_use` lint̶
get_critical();

https://rustwiki.org/zh-CN/reference/print.html%23must_use%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/statements.html%23expression-statements
https://rustwiki.org/zh-CN/reference/statements.html%23expression-statements
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html
https://rustwiki.org/zh-CN/reference/statements.html%23expression-statements
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html
https://rustwiki.org/zh-CN/reference/types/impl-trait.html
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୮ trait्กӾጱӞڍහӤֵአԧྌં௔෸҅ইຎ᧣አᤒᬡୗฎྌ trait ጱ຤ӻਫሿӾጱᧆڍහ
෸҅ᧆᤈԅݶ໏ᬲݍ unused_must_use  lint̶

୮ࣁ traitਫሿ᯾ጱڍහӤֵአ must_useં௔෸҅ྌં௔ਖ਼ᤩ஺ኼ̶

ဳ఺ғ۱ތԧྌҁં௔ଫአጱᑕଧᶱԾኞጱ꧊҂ጱฦ᭗ᑮ඙֢(no-op)ᤒᬡୗӧտᬲݍᧆ
lint̶ֺই҅ਖ਼ྌᔄ꧊۱ᤰࣁဌํਫሿ Drop  ጱᔄࣳӾ҅ᆐݸӧֵአᧆᔄࣳ҅ଚ౮ԅ๚ֵ
አጱࣘᤒᬡୗጱ๋ᕣᤒᬡୗ(final expression)̶

ဳ఺ғ୮Ӟӻ஠ᶳֵአጱ꧊ᤩඳ఺Ӷ୒෸ֵ҅አଃํཛྷୗ _  ጱlet᧍ݙฎబአጱොဩ̶

trait Trait {
    #[must_use]
    fn use_me(&self) -> i32;
}

impl Trait for i32 {
    fn use_me(&self) -> i32 { 0i32 }
}

// ᬲݍ `unused_must_use` lint̶
5i32.use_me();

#[must_use]
fn five() -> i32 { 5i32 }

// ᬯԶ᮷ӧᬲݍ unused_must_use lint̶
(five(),);
Some(five());
{ five() };
if true { five() } else { 0i32 };
match true {
    _ => five()
};

#[must_use]
fn five() -> i32 { 5i32 }

// ӧᬲݍ unused_must_use lint̶
let _ = five();

https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23drop
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/statements.html%23let-statements
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դᎱኞ౮ં௔

codegen.md
commit: 646ef8d240a798da5891deb5dbdbebe557f878b8 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-10

ӥᬿં௔አԭഴګդᎱኞ౮̶

ս۸൉ᐏ

coldં௔޾ inlineં௔ᕳڊԧ຤ᐿդᎱኞ౮ොୗጱ൉ᐏୌᦓ҅ᬯᐿොୗݢᚆྲဌํྌ൉ᐏ෸
ๅள̶ᬯԶં௔ݝฎ൉ᐏ҅ݢᚆտᤩ஺ኼ̶

ᬯӷӻં௔᮷ݢզڍࣁහӤֵአ̶୮ᬯᔄં௔ଫአԭ trait ӾጱڍහӤ෸҅ਙժࣁݝᮎԶဌํᤩ
traitਫሿಅᥟፍጱἕᦊڍහӤኞප҅ᘒӧฎಅํ traitਫሿӾአکጱڍහӤ᮷ኞප̶ᬯӷં௔੒
trait ӾᮎԶဌํڍහ֛ጱڍහဌํ୽̶ߥ

ٖᘶ(inlineinline)ં௔

inlineં௔ ጱ఺Ԏฎิᐏࣁ᧣አᘏ(caller)Ӿනᗝྌҁં௔ᴴਧጱ҂ڍහጱۅ๜҅ᘒӧฎࣁਧ
Ԏྌҁં௔ᴴਧጱ҂ڍහጱࣈොኞྌڍහጱդᎱ҅ᆐ݄ݸᦏ॒ڦդᎱ๶᧣አྌڍහ̶

ဳ఺ғ rustc  ᖫᦲ࢏տ໑ഝݎސୗᓒဩ(internal heuristics)1ᛔٖۖᘶڍහ̶ӧྋᏟጱٖ
ᘶڍහտֵᑕଧ҅ౌݒಅզଫᧆੜஞֵአྌં௔̶

ֵአٖᘶ( inline )ં௔ํӣᐿොဩғ

#[inline]  ิᐏಗᤈٖᘶಘ઀̶
#[inline(always)]  ิᐏଫᧆӞፗಗᤈٖᘶಘ઀̶
#[inline(never)]  ิᐏଫᧆ՗ӧಗᤈٖᘶಘ઀̶

ဳ఺: #[inline] ڍአᘏනᗝྌં௔ᴴਧጱ᧣ࣁᐿ୵ୗӾ᮷ฎӞӻ൉ᐏ҅ӧฎ஠ᶳᥝྯࣁ 

https://rustwiki.org/zh-CN/reference/print.html%23%E4%BB%A3%E7%A0%81%E7%94%9F%E6%88%90%E5%B1%9E%E6%80%A7
https://github.com/rust-lang/reference/blob/master/src/attributes/codegen.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23%E4%BC%98%E5%8C%96%E6%8F%90%E7%A4%BA
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%86%85%E8%81%94inline%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E6%B3%A81
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හጱۅ๜̶

coldcoldં௔

coldં௔ ิᐏྌҁં௔ᴴਧጱ҂ڍහӧॡݢᚆᤩ᧣አ̶

no_builtinsno_builtinsં௔

no_builtinsં௔ ݢզଫአࣁ crate ᕆ҅ڦአզᐬአ੒؃ਧਂࣁጱପڍහ᧣አጱ຤ԶդᎱཛྷୗ

ս۸̶2

target_featuretarget_featureં௔

target_feature [ં௔] ݢଫአԭᶋਞق(unsafe)ڍහӤ҅አ๶ԅᇙਧጱଘݣຝ຅ᇙ௔
(platform architecture features)ސአᧆڍහጱդᎱኞ౮ۑᚆ̶ਙֵአ MetaListNameValueStr
ᚆํӞӻ enableᲫ҅ݝဩ᯾ݙඪ೮ጱ҂ᇙ௔҅֕ᬯེᥝ࿢ᬯӻݣአҁᧆଘސဩ๶ݙᶱં௔ز
ٌ੒ଫ꧊ฎӞӻ᭖ړݩᵍጱኧଘݣᇙ௔ਁݷᕟ౮ጱᒧԀ̶

ྯӻፓຽຝ຅᮷ํӞᕟݢզᤩސአጱᇙ௔̶ԅӧฎ୮ڹ crate ጱᖫᦲፓຽӥጱCPUຝ຅೰ਧᵱ
አጱᇙ௔ฎᲙ᧏ጱ̶ސ

᧣አӞӻᖫᦲ෸ސአԧ຤ᇙ௔ጱڍහ҅֕୮ڹᑕଧᬩᤈጱଘݣଚӧඪ೮ᧆᇙ௔҅ᮎᬯਖ਼੕ᛘڊ
ሿ๚ਧԎᤈԅ̶

ଫአԧ target_feature  ጱڍහӧտٖᘶکӧඪ೮ᕳਧᇙ௔ጱӤӥ෈Ӿ̶ #

[inline(always)]  ં௔ӧᚆӨ target_featureં௔Ӟֵ᩸አ̶

አᇙ௔ݢ

ӥᶎฎݢአᇙ௔ڜᤒ̶

#[target_feature(enable = "avx2")]
unsafe fn foo_avx2() {}

https://rustwiki.org/zh-CN/reference/print.html%23cold%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23no_builtins%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E6%B3%A82
https://rustwiki.org/zh-CN/reference/print.html%23target_feature%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/unsafe-functions.html
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23target_arch
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%AF%E7%94%A8%E7%89%B9%E6%80%A7
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x86x86 or x86_64x86_64

ᇙ௔
ᵌୗސ
አ

ൈᬿ Ӿ෈ൈᬿ

aes sse2
AES — Advanced Encryption
Standard

ṛᕆੂےຽٵ

avx sse4.2
AVX — Advanced Vector
Extensions

ṛᕆᎡᰁಘ઀೰եᵞ

avx2 avx
AVX2 — Advanced Vector
Extensions 2

ṛᕆᎡᰁಘ઀೰եᵞ
2

bmi1
BMI1 — Bit Manipulation
Instruction Sets

֖඙֢೰եᵞ

bmi2
BMI2 — Bit Manipulation
Instruction Sets 2

֖඙֢೰եᵞ2

fma avx
FMA3 — Three-operand
fused multiply-add

ӣ඙֢ԙے೰ե

fxsr

fxsave  and fxrstor
— Save and restore x87
FPU, MMX Technology, and
SSE State

௩॔ x87/ਂכ
FPU̵MMXದ๞҅
SSEᇫா

lzcnt
lzcnt  — Leading zeros

count
੕ᵭᦇහڹ

pclmulqdq sse2
pclmulqdq  — Packed carry-

less multiplication
quadword

ܴᖽጱਁࢥҁ16ਁ
ᜓ҂෫ᬰ֖ԙဩ҅Ԇ
አԭےᥴੂ॒ቘ

popcnt
popcnt  — Count of bits set

to 1
֖1ᦇහ҅ܨᕹᦇํ
ग़੝ӻ“ԅ1ጱ֖”

rdrand
rdrand  — Read random

number

՗ᜮᇆӤጱᏝկᵋ๢
හኞ౮࢏Ӿ឴ݐᵋ๢
හ

rdseed
rdseed  — Read random

seed

՗ᜮᇆӤጱᏝկᵋ๢
හኞ౮࢏Ӿ឴ݐԅ։
ᵋ๢හኞ౮࢏ᦡਧጱ
ᐿৼ

sha sse2
SHA — Secure Hash
Algorithm

ਞߢق૶ᓒဩ

SSE — Streaming SIMD ೰եग़හഝၞಘ઀ܔ

https://en.wikipedia.org/wiki/AES_instruction_set
https://en.wikipedia.org/wiki/Advanced_Vector_Extensions
https://en.wikipedia.org/wiki/Advanced_Vector_Extensions%23AVX2
https://en.wikipedia.org/wiki/Bit_Manipulation_Instruction_Sets
https://en.wikipedia.org/wiki/Bit_Manipulation_Instruction_Sets%23BMI2
https://en.wikipedia.org/wiki/FMA_instruction_set
https://www.felixcloutier.com/x86/fxsave
https://www.felixcloutier.com/x86/fxrstor
https://www.felixcloutier.com/x86/lzcnt
https://www.felixcloutier.com/x86/pclmulqdq
https://www.felixcloutier.com/x86/popcnt
https://en.wikipedia.org/wiki/RdRand
https://en.wikipedia.org/wiki/RdRand
https://en.wikipedia.org/wiki/Intel_SHA_extensions
https://en.wikipedia.org/wiki/Streaming_SIMD_Extensions
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sse Extensions ೰եᵞ

sse2 sse
SSE2 — Streaming SIMD
Extensions 2

೰եग़හഝၞಘ઀ܔ
೰եᵞ2

sse3 sse2
SSE3 — Streaming SIMD
Extensions 3

೰եग़හഝၞಘ઀ܔ
೰եᵞ3

sse4.1 ssse3
SSE4.1 — Streaming SIMD
Extensions 4.1

೰եग़හഝၞಘ઀ܔ
೰եᵞ4.1

sse4.2 sse4.1
SSE4.2 — Streaming SIMD
Extensions 4.2

೰եग़හഝၞಘ઀ܔ
೰եᵞ4.2

ssse3 sse3
SSSE3 — Supplemental
Streaming SIMD Extensions
3

ीᤑܔ೰եग़හഝၞ
ಘ઀೰եᵞ3

xsave
xsave  — Save processor

extended states
ಘ઀ᇫா࢏ቘ॒ਂכ

xsavec
xsavec  — Save processor

extended states with
compaction

ܴᖽ॒ਂכቘ࢏ಘ઀
ᇫா

xsaveopt
xsaveopt  — Save

processor extended states
optimized

xsave ೰եᵞጱս۸
ᇇ

xsaves
xsaves  — Save processor

extended states supervisor
ಘ઀ᇫா࢏ቘ॒ਂכ
ፊᥤᑕଧ

ᴫמے௳

᧗݇ᴅ target_feature -๵կᖫᦲᭌᶱ҅ԧᥴই֜चԭᖫᦲ෸ጱᦡᗝ๶ํᭌೠސࣈአ౲ᐬአ੒
຤ԶդᎱጱᖫᦲ̶ဳ఺҅๵կᖫᦲᭌᶱӧݑ target_featureં௔ጱ୽ݝ҅ߥฎᤩෆӻ crate
አጱᇙ௔ಅḝ̶ۖސ

ପӾጱ is_x86_feature_detectedਡ̶ٵӤጱᬩᤈ෸ᇙ௔༄ၥ҅᧗݇ᴅຽݣx86 ଘ ىํ

ဳ఺ғ rustc  ԅྯӻᖫᦲፓຽ޾ CPU ސአԧӞᕟἕᦊᇙ௔̶ᖫᦲ෸҅ݢզֵአ޸եᤈ݇
හ -C target-cpu  ᭌೠፓຽ CPU̶ݢզ᭗ᬦ޸եᤈ݇හ -C target-feature  ๶ԅෆӻ
crate ސአ౲ᐬአ຤Զܔᇿጱᇙ௔̶

https://en.wikipedia.org/wiki/SSE2
https://en.wikipedia.org/wiki/SSE3
https://en.wikipedia.org/wiki/SSE4%23SSE4.1
https://en.wikipedia.org/wiki/SSE4%23SSE4.2
https://en.wikipedia.org/wiki/SSSE3
https://www.felixcloutier.com/x86/xsave
https://www.felixcloutier.com/x86/xsavec
https://www.felixcloutier.com/x86/xsaveopt
https://www.felixcloutier.com/x86/xsaves
https://rustwiki.org/zh-CN/reference/print.html%23%E9%99%84%E5%8A%A0%E4%BF%A1%E6%81%AF
https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23target_feature
https://doc.rust-lang.org/std/macro.is_x86_feature_detected.html
https://doc.rust-lang.org/rustc/codegen-options/index.html%23target-cpu
https://doc.rust-lang.org/rustc/codegen-options/index.html%23target-feature
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track_callertrack_callerં௔

track_callerં௔ݢզଫአԭᴻᑕଧڍݗفහ fn main  ԏक़ጱձ֜ଃํ "Rust"  ABI ጱڍ
හ̶୮ྌં௔ଫአԭ trait्กӾጱڍහ౲ොဩ෸҅ᧆં௔ਖ਼ଫአٌࣁಅํጱਫሿӤ̶ইຎ trait
๜᫝൉׀ԧଃํᧆં௔ጱἕᦊڍහਫሿ҅ᮎԍᧆં௔Ԟଫአԭٌᥟፍਫሿ(override
implementations)̶

୮ଫአԭक़᮱( extern )ࣘӾጱڍහӤ෸҅ᧆં௔Ԟ஠ᶳଫአԭྌڍහጱձ֜᱾ളਫሿ(linked
implementations)Ӥ҅ڞވਖ਼੕ᛘ๚ਧԎᤈԅ̶୮ྌં௔ଫአࣁӞӻक़᮱( extern አጱݢٖࣘ(
)හӤ෸҅ᧆक़᮱ڍ extern )ࣘӾጱ੒ᧆڍහጱ्กԞ஠ᶳଃӤྌં௔҅ڞވਖ਼੕ᛘ๚ਧԎᤈ
ԅ̶

ᤒሿ

ਖ਼ྌં௔ଫአڍکහ f  Ӥਖ਼꧋ᦜ f  ٖጱդᎱ឴஑ f  ᤩ᧣አ෸ୌᒈጱ᧣አ຾ጱ“๋ᶮ੶”ጱ᧣አ
ጱ֖ᗝ( Location ՗ f؟੪ࣈጱ൉ᐏ̶՗ᥡ੊ጱ᥯ଶ๶፡҅ྌં௔ጱਫሿᤒሿ௳מ(  ಅࣁጱ଄
outer ࢧහ outer҅ଚᬬڍᬪጱํᶋྌં௔ᴴਧጱ᧣አ๋کӤ᭭ܲ᧣አ຾҅ਧ֖ತݻ  ᧣አ෸
ጱ֖ᗝ( Location ̶௳מ(

ဳ఺ғ core  ൉׀ԧ core::panic::Location::caller  ๶ᥡ੊᧣አᘏጱ֖ᗝ̶ਙ੗ᤰ
(wrap)ԧኧ rustc  ਫሿጱٖ᮱ڍහ(intrinsic) core::intrinsics::caller_location̶

ဳ఺ғኧԭᕮຎ Location  ฎӞӻ൉ᐏ҅ಅզٍ֛ਫሿݢᚆտ൉ڹᕣྊ੒ञ຾ጱ̶᭭ܲ᧗
݇ᴅᴴګզԧᥴ᯿ᥝጱဳ఺Ԫᶱ̶

ᐏֺ

୮ f  ፗളᤩ calls_f  ᧣አ෸҅ f  ӾጱդᎱᥡ੊ٌࣁ calls_f  ٖጱ᧣አ֖ᗝғ

#[track_caller]
fn f() {
    println!("{}", std::panic::Location::caller());
}

https://rustwiki.org/zh-CN/reference/print.html%23track_caller%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/external-blocks.html%23abi
https://rustwiki.org/zh-CN/reference/print.html%23%E8%A1%A8%E7%8E%B0
https://doc.rust-lang.org/core/panic/struct.Location.html
https://doc.rust-lang.org/core/panic/struct.Location.html
https://doc.rust-lang.org/core/panic/struct.Location.html%23method.caller
https://doc.rust-lang.org/core/intrinsics/fn.caller_location.html
https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23limitations
https://rustwiki.org/zh-CN/reference/print.html%23%E7%A4%BA%E4%BE%8B-2
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f  ᤩݚӞӻํྌં௔ᴴਧጱڍහ g  ᧣አ҅ g  ݈ᤩ calls_g ' ᧣አ҅ f g ޾   ٖጱդᎱ݈ݶ෸
ᥡ੊ g calls_g ࣁ   ٖጱ᧣አ֖ᗝғ

୮ g  ݈ᤩݚӞӻํྌં௔ᴴਧጱڍහ h  ᧣አ҅ᘒ g  ݈ᤩ calls_h ' ᧣አ҅ f̵ g h ޾   ٖጱ
դᎱ݈ݶ෸ᥡ੊ h calls_h ࣁ   ٖጱ᧣አ֖ᗝғ

զྌᔄവ̶

ᴴګ

track_callerં௔឴ݐጱמ௳ฎݝฎӞӻ൉ᐏמ௳҅ਫሿӧᵱᥝᖌಷਙ̶

ᇙڦฎ҅ਖ਼ଃํ #[track_caller]  ጱڍහᛔۖ୩᫨ԅڍහ೰ᰒտڠୌӞӻऴ꧌੒᨝҅ᧆऴ꧌
੒᨝ࣁᥡ੊ᘏ፡๶֒Ԓฎࣁྌ(ં௔ᴴਧጱ)ڍහጱਧԎ॒᧣አጱ҅՗ᘒࣁᬯ੶ᡦ೙᧣አӾӶ०ԧ

ਫᴬጱ᧣አᘏמ௳̶ᬯᐿᛔۖ୩᫨ఘ٭ጱӞӻଉᥠᐏֺฎڠୌොဩᤩྌં௔ᴴਧጱ trait੒᨝3

fn calls_f() {
    f(); // <-- f() ਖ਼಑ܦྌ॒ጱ֖ᗝמ௳
}

#[track_caller]
fn g() {
    println!("{}", std::panic::Location::caller());
    f();
}

fn calls_g() {
    g(); // <-- g() ਖ਼ӷེ಑ܦྌ॒ጱ֖ᗝמ௳҅Ӟེฎਙᛔ૩҅Ӟེฎྌ f() ᯾๶ጱ
}

#[track_caller]
fn h() {
    println!("{}", std::panic::Location::caller());
    g();
}

fn calls_h() {
    h(); // <-- ਖ਼ӣེ಑ܦྌ॒ጱ֖ᗝמ௳҅Ӟེฎਙᛔ૩҅Ӟེฎྌ g() ᯾๶҅Ӟེฎ՗ f() 
᯾๶ጱ
}

https://rustwiki.org/zh-CN/reference/print.html%23%E9%99%90%E5%88%B6
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E6%B3%A83
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̶

ဳ఺ғڹᶎ൉کጱڍහ೰ᰒऴ꧌੒᨝ฎ஠ᵱጱ҅ࢩԅ rustc  տ᭗ᬦڍݻහጱ ABI ᴫےӞ
ӻᵌୗ݇හ๶ਫሿդᎱኞ౮(codegen)Ӥӥ෈Ӿጱ track_caller҅֕ᬯᐿႲےฎӧ؋ौ
ጱ(unsound)҅ࢩԅᧆᵌୗ݇හӧฎڍහᔄࣳጱӞ᮱҅ړᮎᕳਧጱڍහ೰ᰒᔄࣳݢᚆ୚አ
Ԟݢᚆӧ୚አٍํྌં௔ጱڍහ̶ᬯ᯾ڠୌӞӻऴ꧌੒᨝տ੒ڍහ೰ᰒጱ᧣አොᵌᡐᵌୗ
݇හ҅՗ᘒכ೮ݢᶌ௔̶

ᦶറ̶॔ݍᶎቘᥴԅٖ᮱ਁݢ 1

2 ἕᦊఘ٭ӥ҅Rust ᖫᦲ࢏տἕᦊ຤Զຽٵପڍහࣁᖫᦲ෸ݢአ҅ᖫᦲ࢏Ԟտ಩୮ڹᖫᦲጱդᎱஃᬯԶପڍ
හݢአጱො݄ݻս۸̶

፥ਫጱ᧣አ֖کᚆᛔۖ୩᫨ԅ೰ᰒ୚አ҅ᮎᬯ᯾ጱ᧣አ੪෫ဩᥡ੊ݝԅ trait੒᨝ጱ꧊ӧᚆፗളֵአ҅ࢩ 3
ᗝ̶
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ຄ꧊ᦡᗝ

limits.md
commit: e7208a29f943e986c815734282c5cc5fd30f4708 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-3-26

զӥં௔୽ߥ᮱ړᖫᦲ๗݇හጱຄᴴ꧊ᦡᗝ̶

recursion_limitrecursion_limitં௔

recursion_limitં௔ݢզଫአԭ crate ᕆ҅ڦԅݢᚆ෫ᴴ᭓୭ጱᖫᦲ๗඙֢ҁইਡಘ઀౲ᛔ
ۖᥴ୚አ҂ᦡᗝ๋य़᭓୭Ⴎଶ̶ਙֵአ MetaNameValueStrزᶱં௔ݙဩ๶೰ਧ᭓୭Ⴎଶ̶

ဳ఺ғ rustc  Ӿᬯӻ݇හጱἕᦊ꧊ฎ128̶

#![recursion_limit = "4"]

macro_rules! a {
    () => { a!(1) };
    (1) => { a!(2) };
    (2) => { a!(3) };
    (3) => { a!(4) };
    (4) => { };
}

// ᬯ෫ဩಘ઀҅ࢩԅਙᵱᥝय़ԭ4ጱ᭓୭Ⴎଶ̶
a!{}

#![recursion_limit = "1"]

// ᬯ᯾ጱ०ᨳฎࢩԅᵱᥝӷӻ᭓୭ྍṈ๶ᛔۖᥴ୚አ
(|_: &u8| {})(&&&1);

https://rustwiki.org/zh-CN/reference/print.html%23%E6%9E%81%E5%80%BC%E8%AE%BE%E7%BD%AE
https://github.com/rust-lang/reference/blob/master/src/attributes/limits.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23recursion_limit%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/crates-and-source-files.html
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
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type_length_limittype_length_limitં௔

type_length_limitં௔ᴴܔࣁګா۸ᬦᑕӾ຅᭜ٍ֛ᔄࣳ෸ಅ؉ጱ๋य़ᔄ๊ࣳഘེහ̶ਙଫ
አԭ crate ᕆ҅ڦଚֵአ MetaNameValueStrزᶱં௔ݙဩ๶ᦡᗝᔄ๊ࣳഘහᰁጱӤᴴ̶

ဳ఺ғ rustc  Ӿᬯӻ݇හጱἕᦊ꧊ฎ 1048576̶

#![type_length_limit = "8"]

fn f<T>(x: T) {}

// ᬯ᯾ጱᖫᦲ०ᨳฎࢩԅܔா۸ `f::<(i32, i32, i32, i32, i32, i32, i32, i32, 
i32)>>` ᵱᥝय़ԭ8ӻᔄࣳزᔰ̶
f((1, 2, 3, 4, 5, 6, 7, 8, 9));

https://rustwiki.org/zh-CN/reference/print.html%23type_length_limit%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/crates-and-source-files.html
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
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ᔄࣳᔮᕹં௔

type_system.md
commit: d8cbe4eedb77bae3db9eff87b1238e7e23f6ae92 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-02-21

զӥં௔አԭදݒᔄࣳጱֵአොୗ̶

non_exhaustivenon_exhaustiveં௔

non_exhaustiveં௔ᤒᐏᔄࣳ౲֛ݒਖ਼๶ݢᚆտႲےๅग़ਁྦྷ౲̶֛ݒਙݢզଫአࣁᕮ຅֛
( struct )Ӥ̵ຍԈ( enum )Ӥ ޾ ຍԈ֛ݒӤ̶

non_exhaustiveં௔ֵአ MetaWordزᶱં௔ݙဩ҅ࢩྌӧളݑձ֜ᬌ̶ف

ҁڹ୮ࣁ non_exhaustiveᴴګጱᔄࣳጱ҂ਧԎಅࣁጱ crate ٖ҅ non_exhaustive  ဌํප
ຎ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E7%B3%BB%E7%BB%9F%E5%B1%9E%E6%80%A7
https://github.com/rust-lang/reference/blob/master/src/attributes/type_system.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23non_exhaustive%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
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ጱ crateԏक़҅ຽဳԅ non_exhaustiveࣁਧԎಅࣁ  ጱᔄࣳᶳࣁႲےෛਁྦྷ౲֛ݒ෸כ೮ݸݻ
ّ਻௔̶

ᶋᑫੱᔄࣳ(non-exhaustive types)ӧᚆࣁਧԎਙጱ crate ԏक़຅ୌғ

#[non_exhaustive]
pub struct Config {
    pub window_width: u16,
    pub window_height: u16,
}

#[non_exhaustive]
pub enum Error {
    Message(String), // ᦲᘏဳғྌ֛ݒԅزᕟ֛ݒ
    Other,
}

pub enum Message {
    #[non_exhaustive] Send { from: u32, to: u32, contents: String },
    #[non_exhaustive] Reaction(u32),
    #[non_exhaustive] Quit,
}

// ᶋᑫੱᕮ຅֛ݢզࣁਧԎਙጱ crate Ӿྋଉ຅ୌ̶
let config = Config { window_width: 640, window_height: 480 };

// ᶋᑫੱᕮ຅֛ݢզࣁਧԎਙጱ crate Ӿᬰᤈᧇੱ܃ᯈ
if let Config { window_width, window_height } = config {
    // ...
}

let error = Error::Other;
let message = Message::Reaction(3);

// ᶋᑫੱຍԈݢզࣁਧԎਙጱ crate Ӿᬰᤈᧇੱ܃ᯈ
match error {
    Error::Message(ref s) => { },
    Error::Other => { },
}

match message {
    // ᶋᑫੱݢ֛ݒզࣁਧԎਙጱ crate Ӿᬰᤈᧇੱ܃ᯈ
    Message::Send { from, to, contents } => { },
    Message::Reaction(id) => { },
    Message::Quit => { },
}
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ᶋᑫੱ֛ݒҁᕮ຅֛( struct )౲ຍԈ֛ݒ( enum  variant)҂ӧᚆአ StructExpressionݙဩ
ҁ۱ೡڍහୗๅෛ(functional update)ݙဩ҂຅ୌ̶
ຍԈ( enum )ਫֺᚆᤩ຅ୌ̶

ᐏֺғҁᦲᘏဳғ๜ֺ಩Ӥֺ፡౮๜ֺጱ upstream  ҂

ғګᯈ҅ํইӥᴴ܃ጱ crate ԏक़੒ᶋᑫੱᔄࣳᬰᤈࣁਧԎಅࣁ

୮ཛྷୗ܃ᯈӞӻᶋᑫੱ֛ݒҁᕮ຅֛( struct )౲ຍԈ֛ݒ( enum  variant)҂෸҅஠ᶳֵአ
StructPatternݙဩᬰᤈ܃ᯈٌ҅܃ᯈᛍ஠ᶳํӞӻԅ ..̶زᕟ֛ݒጱ຅᭜ڍහጱݢᥠ௔
ᴳ֗ԅ min($vis, pub(crate))̶
୮ཛྷୗ܃ᯈࣁӞӻᶋᑫੱጱຍԈ( enum )Ӥ෸҅ीے੒ܔӻ֛ݒጱ܃ᯈ෫ۗԭ܃ᯈᛍᵱჿ᪃
ຍԈ֛ݒጱᑫੱ௔(exhaustiveness)ጱᬯӞᥝ࿢̶

ᐏֺғҁᦲᘏဳғݢզ಩ӤӤֺ፡౮๜ֺጱ upstream  ҂

// `Config`̵`Error` `Message`ฎࣁӤ჋ crate ӾਧԎጱᔄࣳ҅ᬯԶᔄࣳ૪ᤩຽဳԅ `#
[non_exhaustive]`̶
use upstream::{Config, Error, Message};

// ӧᚆ຅᭜ `Config` ጱਫֺ҅ইຎࣁ `upstream` ጱෛᇇ๜ӾႲےԧෛਁྦྷ҅ڞ๜ࣈᖫᦲտ०
ᨳ҅ࢩྌӧ꧋ᦜᬯ໏؉̶
let config = Config { window_width: 640, window_height: 480 };

ӧտ੕ᛘᖫᦲ०ᨳ̶֛ݒጱෛفզ຅᭜ `Error` ጱਫֺ҅୚ݢ //
let error = Error::Message("foo".to_string());

// ෫ဩ຅᭜ `Message::Send` ౲ `Message::Reaction` ጱਫֺ҅
// ইຎࣁ `upstream` ጱෛᇇ๜ӾႲےԧෛਁྦྷ҅ڞ๜ࣈᖫᦲ०ᨳ҅ࢩྌӧ꧋ᦜ̶
let message = Message::Send { from: 0, to: 1, contents: "foo".to_string(), };
let message = Message::Reaction(0);

// ෫ဩ຅᭜ `Message::Quit` ጱਫֺ҅
// ইຎ `upstream` ٖጱ `Message::Quit` ጱࢩԅႲݒྦྷਁے౮زᕟ֛ݒ(tuple-
variant/tuple variant)ڞ҅ݸ๜ࣈᖫᦲ०ᨳ̶
let message = Message::Quit;

https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html%23functional-update-syntax
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/patterns.html%23struct-patterns
https://rustwiki.org/zh-CN/reference/items/enumerations.html
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ᶋᑫੱᔄ๋ࣳঅනࣁӥ჋ crate ᯾̶

// `Config`̵`Error` `Message` ฎࣁӤ჋ crate ӾਧԎጱᔄࣳ҅ᬯԶᔄࣳ૪ᤩຽဳԅ `#
[non_exhaustive]`̶
use upstream::{Config, Error, Message};

// ӧ۱ތ᭗ᯈᒧ܃ᯈᛍ҅෫ဩ܃ᯈᶋᑫੱຍԈ̶
match error {
  Error::Message(ref s) => { },
  Error::Other => { },
Ӥ `_ => {},` ੪ᚆᖫᦲ᭗ᬦے //  
}

// ӧ۱ތ᭗ᯈᒧ܃ᯈᛍ҅෫ဩ܃ᯈᶋᑫੱᕮ຅֛
if let Ok(Config { window_width, window_height }) = config {
Ӥ `..` ੪ᚆᖫᦲ᭗ᬦے //    
}

match message {
  // ဌํ᭗ᯈᒧ҅෫ဩ܃ᯈᶋᑫੱҁᕮ຅֛/ຍԈٖጱ҂֛ݒ
  Message::Send { from, to, contents } => { },
  // ෫ဩ܃ᯈᶋᑫੱزᕟ౲زܔຍԈ֛ݒ(unit enum variant)̶
  Message::Reaction(type) => { },
  Message::Quit => { },
}
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᧍޾ݙᤒᬡୗ

statements-and-expressions.md
commit: 4a2bdf896cd2df370a91d14cb8ba04e326cd21db 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-11

Rust च๜ӤฎӞᐿᤒᬡୗ᧍᥺̶ᬯ఺ޱ፳य़ग़හ୵ୗጱ࿢꧊౲ኞ౮ᤒᬡපຎጱᦇᓒጱ᮷ฎኧᤒ
ᬡୗጱᕹӞݙဩᔄڦ๶೰੕ጱ̶ྯӞᐿᤒᬡୗ᭗ଉ᮷ݢզ્ٖݚکӞᐿᤒᬡୗӾ҅ᤒᬡୗጱ࿢
꧊ᥢ۱ڞೡ೰ਧᤒᬡୗԾኞጱ꧊޾೰ਧٌݱӻৼᤒᬡୗጱ࿢꧊ᶲଧ̶

੒ྲԏӥ҅Rust Ӿጱ᧍ڞݙԆᥝአԭ۱ތᤒᬡୗ࿢꧊҅զ݊ดୗࣈਞഭᤒᬡୗጱ࿢꧊ᶲଧ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%AD%E5%8F%A5%E5%92%8C%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/statements-and-expressions.md
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᧍ݙ

statements.md
commit: 245b8336818913beafa7a35a9ad59c85f28338fb 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

Statement :
      ;
   | Item
   | LetStatement
   | ExpressionStatement
   | MacroInvocationSemi

᧍ݙฎࣘ(block)1ጱӞӻᕟկ҅ݍᬦ๶݈҅ࣘฎٌक़੶ᤒᬡୗ౲ڍහጱᕟկ̶

Rust ํӷᐿ᧍ݙғ्ก᧍ݙ(declaration statements)޾ᤒᬡୗ᧍ݙ(expression
statements)̶

्ก᧍ݙ

्ก᧍ݙฎࣁਙᛔ૩੗ᳮጱ᧍ࣘݙጱٖ᮱୚فӞӻ౲ग़ӻݷᑍጱ᧍̶्ݙกጱݷᑍݢզᤒᐏෛ
ᰁ౲ෛጱᑕଧᶱ̶ݒ

ᬯӷᐿ्ก᧍ݙ੪ฎᑕଧᶱ्ก᧍޾ݙ let्ก᧍̶ݙ

ᑕଧᶱ्ก᧍ݙ

ᑕଧᶱ्ก᧍ݙጱݙဩ୵ୗӨཛྷࣘӾጱᑕଧᶱ्กጱݙဩ୵ୗፘࣁ̶ݶ᧍ࣘݙӾ्กጱᑕଧᶱ
տਖ਼ٌ֢አऒᴴګԅ۱ތᧆ᧍ݙጱ̶ࣘᬯᔄᑕଧᶱզ्ٌٖ݊ࣁกৼᶱ(sub-items)᮷ဌํᕳਧ
ጱᥢ᝜᪠ஆ̶ֺक़ጱฎ҅ݝᥝᑕଧᶱ޾ traitҁইຎํጱᦾ҂ጱݢᥠ௔꧋ᦜ҅ࣁҁᑕଧᶱ्ก᧍
ᦢᳯጱ̶ݢक़੶֢አऒٖՖᆐฎࣁᘶᶱىᘶጱ҂ਫሿӾਧԎጱى ྌᑕଧᶱ౲ trait޾ਧԎጱٖݙ
ᴻԧᬯԶڦ܄क़҅ਙӨࣁཛྷࣘӾ्กጱᑕଧᶱጱ఺ԎԞฎፘݶጱ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%AD%E5%8F%A5
https://github.com/rust-lang/reference/blob/master/src/statements.md
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/statements.html%23let-statements
https://rustwiki.org/zh-CN/reference/statements.html%23expression-statements
https://rustwiki.org/zh-CN/reference/macros.html%23macro-invocation
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E6%B3%A8
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/statements.html%23declaration-statements
https://rustwiki.org/zh-CN/reference/statements.html%23expression-statements
https://rustwiki.org/zh-CN/reference/print.html%23%E5%A3%B0%E6%98%8E%E8%AF%AD%E5%8F%A5
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/print.html%23%E7%A8%8B%E5%BA%8F%E9%A1%B9%E5%A3%B0%E6%98%8E%E8%AF%AD%E5%8F%A5
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/paths.html%23canonical-paths
https://rustwiki.org/zh-CN/reference/items/implementations.html
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ᑕଧᶱ्ก᧍ݙӧտᵌୗഔ឴۱ތਙጱڍහጱာࣳ݇හ̵݇හ޾ੴ᮱ݒᰁ̶ইӥ҅ inner  ӧᚆ
ᦢᳯ outer_var̶

outer_var .

letlet᧍ݙ

ဩݙ

LetStatement :

   OuterAttribute* let  PatternNoTopAlt ( :  Type )? ( =  Expression )? ;

let᧍ݙ᭗ᬦӞӻӧݍݢḞࣳཛྷୗ୚فԧӞᕟෛጱݒᰁ҅ݒᰁኧᧆཛྷୗᕳਧ̶ཛྷୗݸᶎํӞӻ
ᔄࣳຽဳ෸҅ᖫڊত۸ᤒᬡୗ̶୮ဌํᕳڡᭌጱݢᶎฎӞӻݸٚ҅ᭌጱᔄࣳຽဳ(annotation)ݢ
ᦲ࢏ਖ਼ᛔᤈവෙᔄࣳ҅ইຎဌํ᪃ड़ጱמ௳๶ಗᤈํᴴེጱᔄࣳവෙ҅ڞਖ਼᥶ݎᖫᦲ࢏ಸᲙ̶
ኧݒᰁ्ก୚فጱձ֜ݒᰁ՗्ก୏তፗک੗ᳮ֢ࣘአऒᕮ๳᮷ฎݢᥠጱ̶

ᤒᬡୗ᧍ݙ

ဩݙ

ExpressionStatement :
      ExpressionWithoutBlock ;

   | ExpressionWithBlock ; ?

ᤒᬡୗ᧍ݙฎ੒ᤒᬡୗ࿢꧊ଚ஺ኼٌᕮຎጱ᧍̶ݙ᭗ଉ҅ᤒᬡୗ᧍ࣁਂݙጱፓጱฎ᥶ݎ੒ٌٖ
᮱ጱᤒᬡୗጱ࿢꧊෸ጱපຎ̶

fn outer() {
  let outer_var = true;

  fn inner() { /* outer_var ጱ֢አऒӧ۱ೡᬯ᯾ */ }

  inner();
}

https://rustwiki.org/zh-CN/reference/print.html%23let%E8%AF%AD%E5%8F%A5
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/types.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/variables.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%A1%A8%E8%BE%BE%E5%BC%8F%E8%AF%AD%E5%8F%A5
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
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Րኧࣘᤒᬡୗ౲ഴၞګᤒᬡୗᕟ౮ጱᤒᬡୗ҅ইຎਙժࣁ꧋ᦜֵአ᧍ݙጱӤӥ෈Ӿֵአ෸҅ฎ
զݢԞ҅ݙզᤩᥴຉԅᇿᒈ᧍ݢԅਙࢩᚆտ੕ᛘᥴຉྏԎ҅ݢጱ̶ᬯํݩړᶎጱݸզ፜ኼٌݢ
ᤩᥴຉԅݚӞӻᤒᬡୗጱӞ᮱ړҔӥֺӾጱഴၞګᤒᬡୗᤩᥴຉԅӞӻ᧍ဳ̶ݙ఺
ExpressionWithBlock ୵ୗጱᤒᬡୗአ֢᧍ݙ෸ٌ҅ᔄࣳ஠ᶳฎزܔᔄࣳ( () )̶

୮፜ኼݸᶎጱݩړ෸҅ᕮຎ஠ᶳฎ ()  ᔄ̶ࣳ

᧍ݙӤጱં௔

᧍ݢݙզํक़᮱ં௔̶ࣁ᧍ݙӾํ఺Ԏጱં௔ฎ cfg lint༄ັᔄં௔̶ ޾ 

1 ๜ԡܻ෈ᬮํ block of code  ጱٟဩ҅ᬯᐿํԶᔄ֒ԭ౯ժݗ᧍Ӿ᧔ጱᮎᐿձ఺ጱդᎱྦྷጱ“դᎱࣘ”̶
ܻ෈Ӿ block of code  ጱَࣳఘ٭ฎᶋਞق( unsafe )̶ࣘ

v.pop();          // ஺ኼ՗ pop ᬬࢧጱزᔰ
if v.is_empty() {
    v.push(5);
} else {
    v.remove(0);
զ፜ኼ̶ݢݩړ //                 {
ᘒӧฎᔱ୚ᤒᬡୗ̶҅ݙᇿጱᤒᬡୗ᧍ܔ //              ;[1]

// bad: ӥᶎࣘጱᔄࣳฎi32҅ᘒӧฎ `()` 
// Error: ᶼ๗ᤒᬡୗ᧍ݙጱᬬࢧ꧊ฎ `()` 
// if true {
//   1
// }

// good: ӥᶎࣘጱᔄࣳฎi32҅ҁݸ`;`ےጱ᧍ݙጱᬬࢧ꧊੪ฎ `()`ԧ҂
if true {
  1
} else {
  2
};

https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%AD%E5%8F%A5%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/conditional-compilation.html
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes


2022/5/27 17:31Rust 参考⼿册 中⽂版

第175/418⻚https://rustwiki.org/zh-CN/reference/print.html

ᤒᬡୗ

expressions.md
commit: 31dc83fe187a87af2b162801d50f4bed171fecdb 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-5

ဩݙ

Expression :
      ExpressionWithoutBlock
   | ExpressionWithBlock

ExpressionWithoutBlock :

   OuterAttribute*†
   (
         LiteralExpression
      | PathExpression
      | OperatorExpression
      | GroupedExpression
      | ArrayExpression
      | AwaitExpression
      | IndexExpression
      | TupleExpression
      | TupleIndexingExpression
      | StructExpression
      | CallExpression
      | MethodCallExpression
      | FieldExpression
      | ClosureExpression
      | ContinueExpression
      | BreakExpression
      | RangeExpression
      | ReturnExpression
      | MacroInvocation
   )

ExpressionWithBlock :

https://rustwiki.org/zh-CN/reference/print.html%23%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions.html%23expression-attributes
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://rustwiki.org/zh-CN/reference/expressions/path-expr.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html
https://rustwiki.org/zh-CN/reference/expressions/grouped-expr.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html
https://rustwiki.org/zh-CN/reference/expressions/await-expr.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html%23array-and-slice-indexing-expressions
https://rustwiki.org/zh-CN/reference/expressions/tuple-expr.html
https://rustwiki.org/zh-CN/reference/expressions/tuple-expr.html%23tuple-indexing-expressions
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html
https://rustwiki.org/zh-CN/reference/expressions/method-call-expr.html
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23continue-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23break-expressions
https://rustwiki.org/zh-CN/reference/expressions/range-expr.html
https://rustwiki.org/zh-CN/reference/expressions/return-expr.html
https://rustwiki.org/zh-CN/reference/macros.html%23macro-invocation
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   OuterAttribute*†
   (
         BlockExpression
      | AsyncBlockExpression
      | UnsafeBlockExpression
      | LoopExpression
      | IfExpression
      | IfLetExpression
      | MatchExpression
   )

Ӟӻᤒᬡୗݢᚆํӷӻ᥯ᜋғਙ௛ฎᚆԾኞ1Ӟӻ꧊Ҕਙᬮํݢᚆᤒᬡڊපຎ(effects)ҁԞᤩᑍ
ԅ“֢ۅአ(side effects)”҂̶ᤒᬡୗ ࿢꧊/ᦇᓒԅ(evaluates to) ꧊҅ଚࣁ ࿢꧊(evaluation) ๗ᳵ
ᤒᬡڊපຎ̶ 
ᦜग़ᤒᬡୗ۱ތৼᤒᬡୗ҅ྌৼᤒᬡୗԞᤩᑍԅྌᤒᬡୗጱ඙֢හ̶ྯᐿᤒᬡୗ᮷ᤒᬡԧզӥ
Ԏғތᅩپ

੒඙֢හ࿢꧊ވ੒ᤒᬡୗ࿢꧊෸ฎࣁ
੒඙֢හ࿢꧊ጱᶲଧ
ই֜ᕟݳ඙֢හጱ꧊๶឴ݐᤒᬡୗጱ꧊

चԭ੒ᬯپᐿތԎጱਫሿᥝ࿢҅ᤒᬡୗ᭗ᬦٌٖࣁᕮ຅ᥢਧԧٌಗᤈᕮ຅̶
ձ఺Ⴎଶ̶کྌ્ॺஂࣈզ᭓୭ݢᤒᬡୗ޾ݙӞᐿᤒᬡୗ҅ಅզ̵ࣘ᧍ݚฎݝࣘ

ဳ఺ғ౯ժᕳᤒᬡୗጱ඙֢හ؉ԧҁইӤ҂҅ݷ޸զ׎ԭ౯ժ݄ᦎᦞਙժ҅֕ᬯԶݷᑍଚ
ဌํ๋ᕣᑞਧӥ๶҅զݢݸᚆᬮտๅද̶

ᤒᬡୗጱսضᕆ

Rust ᬩᓒᒧ޾ᤒᬡୗጱսضᕆᶲଧইӥ҅՗୩ک୧̶ٍํፘݶսضᕆጱԫزᬩᓒᒧೲٌᕮݳ
(associativity)ᶲଧ؉ԧړᕟ̶

ᬩᓒᒧ/ᤒᬡୗ ᕮݳ௔

Pathsҁ᪠ஆ҂

Method callsҁොဩ᧣አ҂

https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions.html%23expression-attributes
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23async-blocks
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23unsafe-blocks
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-expressions
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-let-expressions
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E6%B3%A81
https://rustwiki.org/zh-CN/reference/print.html%23%E8%A1%A8%E8%BE%BE%E5%BC%8F%E7%9A%84%E4%BC%98%E5%85%88%E7%BA%A7
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Field expressions ҁਁྦྷᤒᬡୗ҂ ՗ૢݦݻ

Function calls, array indexingҁڍහ᧣አ҅හᕟᔱ୚҂

?

UnaryҁӞزᬩᓒᒧ҂ -  *  !  &  &mut

as ՗ૢݦݻ

*  /  % ՗ૢݦݻ

+  - ՗ૢݦݻ

<<  >> ՗ૢݦݻ

& ՗ૢݦݻ

^ ՗ૢݦݻ

| ՗ૢݦݻ

==  !=  <  >  <=  >= ᵱᥝࢺೡݩ

&& ՗ૢݦݻ

|| ՗ૢݦݻ

..  ..= ᵱᥝࢺೡݩ

=  +=  -=  *=  /=  %=  
&=  |=  ^=  <<=  >>=

՗ૢݻݦ

return  break  closuresҁᬬ̵ࢧӾෙ̵ᳮ۱҂

඙֢හጱ࿢꧊ᶲଧ

ӥᶎጱᤒᬡୗڜᤒ᮷զፘݶጱොୗᦇᓒਙժጱ඙֢හٍ֛҅ڜᤒݸᶎԞํᧇᬿ̶ٌ՜ᤒᬡୗᥝ
ԍӧളݑ඙֢හ҅ᥝԍೲᆙݱᛔᕅਧҁݸᖅᒍᜓտํᦖᬿ҂ጱ๵կᬰᤈ࿢꧊̶

ᥴ୚አᤒᬡୗ(Dereference expression)
Კ᧏փඎᤒᬡୗ(Error propagation expression)
ᤒᬡୗ(Negation expression)ݍݐ
ᓒ๞޾ԫᬰګ᭦ᬋᬩᓒ(Arithmetic and logical binary operators)
ྲ᫾ᬩᓒ(Comparison operators)
ᔄࣳ᫨ഘᤒᬡୗ(Type cast expression)
ᕟᤒᬡୗ(Grouped expression)ړ
හᕟᤒᬡୗ(Array expression)
ᒵஇᤒᬡୗ(Await expression)

https://rustwiki.org/zh-CN/reference/print.html%23%E6%93%8D%E4%BD%9C%E6%95%B0%E7%9A%84%E6%B1%82%E5%80%BC%E9%A1%BA%E5%BA%8F
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ᔱ୚ᤒᬡୗ(Index expression)
ᕟᤒᬡୗ(Tuple expression)ز
ᕟᔱ୚ᤒᬡୗ(Tuple index expression)ز
ᕮ຅֛ᤒᬡୗ(Struct expression)
᧣አᤒᬡୗ(Call expression)
ොဩ᧣አᤒᬡୗ(Method call expression)
ਁྦྷᤒᬡୗ(Field expression)
Ӿෙᤒᬡୗ(Break expression)
ᳵᤒᬡୗ(Range expression)܄
ᬬࢧᤒᬡୗ(Return expression)

੒ᬯԶᤒᬡୗጱ඙֢හᬰᤈ࿢꧊̶೜ํग़ӻ඙֢හጱضտ҅ڹਫሿಗᤈᬯԶᤒᬡୗጱපຎԏࣁ
ᤒᬡୗտೲᆙრդᎱԡٟጱᶲଧ՗ૢݦکᦇᓒ̶

ဳ఺ғৼᤒᬡୗฎӞӻᤒᬡୗጱ඙֢හ෸҅ྌৼᤒᬡୗٖ᮱ጱ࿢꧊ᶲଧฎኧ໑ഝڹᶎጱᒍ
ᜓᥢਧጱսضᕆ๶Ꮯਧጱ̶

ֺই҅ӥᶎӷӻ nextොဩጱ᧣አ௛ฎզፘݶጱᶲଧ᧣አғ

ဳ఺ғኧԭᤒᬡୗฎ᭓୭ಗᤈጱ҅ᮎᬯԶᤒᬡୗԞտ՗๋ٖ੶๋کक़੶᭑੶࿢꧊҅஺ኼس
୞ᤒᬡୗ҅ፗکဌํҁ๚࿢꧊ጱ҂ٖ᮱ৼᤒᬡୗԅྊ̶

֖ᗝᤒᬡୗ޾꧊ᤒᬡୗ

ᤒᬡୗړԅӷय़ᔄғ֖ᗝᤒᬡୗ޾꧊ᤒᬡୗҁ҅ਙժݱᛔ୵౮ԧᛔ૩ጱӤӥ෈҂̶ࢩྌ҅ྯࣁ
ӻᤒᬡୗӾ҅඙֢හݢզڊሿ֖ࣁᗝӤӥ෈҅Ԟڊݢሿࣁ꧊Ӥӥ෈Ӿ̶ᤒᬡୗጱ࿢꧊෬ׁᩢԭ
ਙᛔ૩ጱᔄ҅ڦԞׁᩢԭਙಅࣁጱӤӥ෈̶

֖ᗝᤒᬡୗฎᤒᐏٖਂ֖ᗝጱᤒᬡୗ̶᧍᥺Ӿᤒሿԅ೰ݻੴ᮱ݒᰁ̵ᶉாݒᰁ̵ᥴ୚

let mut one_two = vec![1, 2].into_iter();
assert_eq!(
    (1, 2),
    (one_two.next().unwrap(), one_two.next().unwrap())
);

https://rustwiki.org/zh-CN/reference/print.html%23%E4%BD%8D%E7%BD%AE%E8%A1%A8%E8%BE%BE%E5%BC%8F%E5%92%8C%E5%80%BC%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
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አ( *expr*expr )̵හᕟᔱ୚ᤒᬡୗ( expr[expr]expr[expr] )̵ਁྦྷ୚አ( expr.fexpr.f ೡ᩸๶ጱ֖ᗝᤒݩೡࢺ̵(
ᬡୗጱ᪠ஆ̶ಅํٌ՜୵ୗጱᤒᬡୗ᮷ฎ꧊ᤒᬡୗ̶

꧊ᤒᬡୗฎդᤒਫᴬ꧊ጱᤒᬡୗ̶

ӥᶎጱӤӥ෈ฎ֖ᗝᤒᬡୗӤӥ෈ғ

ᩙ꧊౲॔ᩙݳ꧊ᤒᬡୗጱૢ඙֢හ̶
Ӟزᬩᓒᒧ׵አ౲ᥴ୚አጱ඙֢හ̶
ਁྦྷᤒᬡୗጱ඙֢හ̶
හᕟᔱ୚ᤒᬡୗጱᤩᔱ୚඙֢හ̶
ձ֜ᵌୗ׵አጱ඙֢හ̶
let᧍ݙጱڡত۸࢏(initializer)̶
if letᤒᬡୗ̵ while letᤒᬡୗ౲܃ᯈ( match )ᤒᬡୗጱ༄ḵ੒᨝(scrutinee)̶
ᕮ຅֛ᤒᬡୗ᯾ጱڍහୗๅෛ(functional update)ጱच(base)̶

ဳ఺ғܲݥӤ֖҅ᗝᤒᬡୗᤩᑍԅ ૢ꧊/lvalues҅꧊ᤒᬡୗᤩᑍԅ ݦ꧊/rvalues̶

ᑏۖ᧍Ԏᔄࣳګ॔޾᧍Ԏᔄࣳ

୮֖ᗝᤒᬡୗࣁ꧊ᤒᬡୗӤӥ෈Ӿᤩ࿢꧊෸҅౲ࣁཛྷୗӾᤩ꧊ᕬਧ෸҅ᬯᤒᐏྌ꧊տ*ਂכᬰ
(held in)*୮ڹᤒᬡୗդᤒጱٖਂ̶࣎ࣈইຎᧆ꧊ጱᔄࣳਫሿԧ Copy҅ᮎԍᧆ꧊ਖ਼ᤩ՗ܻ๶ጱ
֖ᗝ॔ګӞղᬦ๶̶ইຎᧆ꧊ጱᔄࣳဌํਫሿ Copy҅֕ਫሿԧ Sized҅ᮎԍ੪ํݢᚆ಩ᧆ꧊
՗ܻ๶ጱ֖ᗝᑏۖ(move)ᬦ๶̶՗֖ᗝᤒᬡୗ᯾ᑏڊ꧊੒֖ᗝᤒᬡୗԞํᥝ࿢҅ํݝইӥጱ֖
ᗝᤒᬡୗ಍ݢᚆ಩꧊՗ٌӾᑏڊ(move out)ғ

አ̶׵๚ᤩڹᰁ୮ݒ
ԁ෸꧊(Temporary values)̶
Ӭဌਫሿ Dropڊզᑏݢ  ጱ֖ᗝᤒᬡୗጱਁྦྷ̶
੒ݢᑏڊӬᔄࣳԅ Box<T>  ጱᤒᬡୗ֢ᥴ୚አጱᕮຎ̶

಩꧊՗Ӟӻ֖ᗝᤒᬡୗ᯾ᑏکڊӞӻੴ᮱ݒᰁ҅ᮎྌҁᤒᬡୗդᤒጱ҂࣎ࣈਖ਼ᤩ݄ڡত۸
(deinitialized)҅ଚӬᧆࣁ࣎ࣈ᯿ෛڡত۸ԏڹ෫ဩᤩེٚ᧛̶ݐ
ᴻզӤڊڜጱఘ٭क़҅ձ֜ࣁ꧊ᤒᬡୗӤӥ෈Ӿֵአ֖ᗝᤒᬡୗ᮷ฎᲙ᧏ጱ̶

௔ݒݢ

https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html%23array-and-slice-indexing-expressions
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/expressions/path-expr.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23borrow-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/expressions.html%23implicit-borrows
https://rustwiki.org/zh-CN/reference/statements.html%23let-statements
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-let-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/glossary.html%23scrutinee
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html%23functional-update-syntax
https://rustwiki.org/zh-CN/reference/print.html%23%E7%A7%BB%E5%8A%A8%E8%AF%AD%E4%B9%89%E7%B1%BB%E5%9E%8B%E5%92%8C%E5%A4%8D%E5%88%B6%E8%AF%AD%E4%B9%89%E7%B1%BB%E5%9E%8B
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sized
https://rustwiki.org/zh-CN/reference/variables.html
https://rustwiki.org/zh-CN/reference/expressions.html%23temporaries
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23drop
https://rustwiki.org/zh-CN/std/boxed/struct.Box.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%AF%E5%8F%98%E6%80%A7
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ইຎӞӻ֖ᗝᤒᬡୗਖ਼տᤩᩙ꧊̵̵ڊ׵ݒݢᵌୗڊ׵ݒݢ౲ᤩᕬਧތ۱ک ref mut  ཛྷୗӤ҅
ᗝᤒᬡୗ̶Өԏፘ֖ݒݢጱ(mutable)̶౯ժᑍᬯᔄ֖ᗝᤒᬡୗԅݒݢᧆ֖ᗝᤒᬡୗ஠ᶳฎڞ
੒ٌ҅՜֖ᗝᤒᬡୗᑍԅӧ֖ݒݢᗝᤒᬡୗ̶

ӥᶎጱᤒᬡୗݢզฎ֖ݒݢᗝᤒᬡୗӤӥ෈ғ

୮ڹ๚ᤩڊ׵ጱݒݒݢᰁ̶
)ᶉாݒݢ static )ᶱ̶
ԁ෸꧊̶
զ੒ྌৼᤒᬡୗ࿢꧊̶ݢᗝᤒᬡୗӤӥ෈Ӿ֖҅ݒݢࣁ҅ྦྷਁ
੒ *mut T  ೰ᰒጱᥴ୚አ̶
੒ᔄࣳԅ &mut T  ጱݒᰁ౲ݒᰁጱਁྦྷጱᥴ୚አ̶ဳ఺ғᬯ๵ฎӥӞ๵ᥢڞጱ஠ᥝ๵կጱ

ֺक़ఘ2̶٭

੒ਫሿ DerefMut  ጱᔄࣳጱᥴ୚አ҅ᮎ੒ᬯ᯾ᥴڊጱᤒᬡୗ࿢꧊੪ᵱᥝࣁӞӻ֖ݒݢᗝᤒ
ᬡୗӤӥ෈Ӿᬰᤈ̶
੒ਫሿ IndexMut  ጱᔄࣳ؉ᔱ୚҅ᮎ੒ྌ༄ᔱڊጱᤒᬡୗ࿢꧊੪ᵱᥝࣁӞӻ֖ݒݢᗝᤒᬡ
ୗӤӥ෈ᬰᤈ̶ဳ఺੒ᔱ୚(index)๜᫝ጱ࿢꧊ӧአ̶

ԁ෸֖ᗝ/ԁ෸ݒᰁ

ᗝ҅ଚਖ਼ᧆ֖֖ਂٖݷ޸ୌӞӻԁ෸ጱ๚ڠय़ग़හ֖ᗝᤒᬡୗӤӥ෈Ӿֵአ꧊ᤒᬡୗ෸҅տࣁ
ᗝڡতԅᧆ꧊҅ᆐݸᬯӻᤒᬡୗጱ࿢꧊ᕮຎ੪ԅᧆٖਂ֖ᗝ̶ྌᬦᑕԞํֺक़҅੪ฎ಩ྌԁ෸
ᤒᬡୗ൉܋ԅӞӻᶉாᶱ( static )̶ҁᦲᘏဳғᬯᐿఘ٭ӥᤒᬡୗਖ਼ፗളࣁᖫᦲ෸੪࿢꧊ԧ҅
࿢꧊ጱᕮຎտ໑ഝᖫᦲ࢏ᥝ࿢᯿ෛᭌೠؙਂ࣎ࣈ҂̶ԁ෸֖ᗝ/ԁ෸ݒᰁጱᲀྪ֢አऒ(drop
scope)᭗ଉތ۱ࣁਙጱ๋ٖ੶᧍ݙጱᕮੲ̶॒

ᵌୗ׵አ

຤Զᇙਧጱᤒᬡୗݢզ᭗ᬦᵌୗ׵አӞӻᤒᬡୗ๶ਖ਼ٌᥤԅ֖ᗝᤒᬡୗ̶ֺই҅ݢզፗളྲ᫾
ӷӻᶋࢴਧ੮ੑጱڔᇆฎވፘᒵ҅ࢩԅ ==  ඙֢ᒧᵌୗ׵አԧਙᛔ᫝ጱ඙֢හғ

let a: &[i32];
let b: &[i32];
// ...
*a == *b; //ᦲᘏဳғ&[i32] ᥴ୚አݸฎӞӻۖா੮ੑᔄࣳ҅ቘᦞӤӷӻۖா੮ੑᔄࣳӤ෫ဩྲ᫾य़
ੜጱ҅֕ᬯ᯾ࢩԅᵌୗ׵አྌ౮ԅݢᚆ
// ᒵհԭӥᶎጱ୵ୗ:
::std::cmp::PartialEq::eq(&*a, &*b);

https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23borrow-operators
https://rustwiki.org/zh-CN/reference/expressions.html%23implicit-borrows
https://rustwiki.org/zh-CN/reference/variables.html
https://rustwiki.org/zh-CN/reference/items/static-items.html%23mutable-statics
https://rustwiki.org/zh-CN/reference/expressions.html%23temporaries
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E6%B3%A82
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html%23array-and-slice-indexing-expressions
https://rustwiki.org/zh-CN/reference/print.html%23%E4%B8%B4%E6%97%B6%E4%BD%8D%E7%BD%AE%E4%B8%B4%E6%97%B6%E5%8F%98%E9%87%8F
https://rustwiki.org/zh-CN/reference/destructors.html%23constant-promotion
https://rustwiki.org/zh-CN/reference/destructors.html%23drop-scopes
https://rustwiki.org/zh-CN/reference/print.html%23%E9%9A%90%E5%BC%8F%E5%80%9F%E7%94%A8
https://rustwiki.org/zh-CN/reference/types/slice.html
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ᵌୗ׵አݢᚆտᤩզӥᤒᬡୗ᯻አғ

ොဩ᧣አᤒᬡୗӾጱૢ඙֢හ̶
ਁྦྷᤒᬡୗӾጱૢ඙֢හ̶
᧣አᤒᬡୗӾጱૢ඙֢හ̶
හᕟᔱ୚ᤒᬡୗӾጱૢ඙֢හ̶
ᥴ୚አ඙֢ᒧҁ *҂ጱ඙֢හ̶
ྲ᫾ᬩᓒጱ඙֢හ̶
꧊(compound assignment)ጱૢ඙֢හ̶ᩙݳ॔

᯿᫹ trait

๜ԡݸᖅᒍᜓጱᦜग़඙֢ᒧ޾ᤒᬡୗ᮷ݢզ᭗ᬦֵአ std::ops  ౲ std::cmp  Ӿጱ trait ᤩٌ
՜ᔄࣳ᯿᫹̶ᬯԶ trait Ԟਂࣁԭݷݶጱ core::ops core::cmp ޾   Ӿ̶

ᤒᬡୗં௔

አक़᮱ં௔ғֵڹᤒᬡୗԏࣁӥ҅಍꧋ᦜ٭੝හᇙਧఘࣁํݝ

̶ڹአጱᤒᬡୗԏݙᤩ୮֢᧍ࣁ
හᕟᤒᬡୗ̵زᕟᤒᬡୗ̵᧣አᤒᬡୗ̵زᕟᕮ຅֛(tuple-style struct)ᤒᬡୗᬯԶӾጱ
ᔰ̶ز
ࣘᤒᬡୗጱੲ᮱ᤒᬡୗ(tail expression)̶

ฎӧ꧋ᦜጱғڹӥᶎఘ୵ԏࣁ

ᳵ(Range)ᤒᬡୗ̶܄
ԫزᬩᓒᒧᤒᬡୗ
ҁArithmeticOrLogicalExpression̵ComparisonExpression̵LazyBooleanExpression̵TypeCastExpression

1 ᭗חቘᥴ“࿢꧊”҅ݢզቘᥴԅғӞොᶎݢզ՗ᤒᬡୗ࿢ڊ꧊҅ݚӞොᶎݢզԅᤒᬡୗᩙ꧊̶

2 ᦲᘏฮ෸ᬮ๚አդᎱၥᦶᬯᐿֺक़ఘ̶٭

https://rustwiki.org/zh-CN/reference/expressions/method-call-expr.html
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html%23array-and-slice-indexing-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/print.html%23%E9%87%8D%E8%BD%BD-trait
https://rustwiki.org/zh-CN/reference/print.html%23%E8%A1%A8%E8%BE%BE%E5%BC%8F%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/statements.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html
https://rustwiki.org/zh-CN/reference/expressions/tuple-expr.html
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/expressions/range-expr.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23type-cast-expressions
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ਁᶎᰁᤒᬡୗ

literal-expr.md
commit: eb5290329316e96c48c032075f7dbfa56990702b 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-02-21

ဩݙ

LiteralExpression :
      CHAR_LITERAL
   | STRING_LITERAL
   | RAW_STRING_LITERAL
   | BYTE_LITERAL
   | BYTE_STRING_LITERAL
   | RAW_BYTE_STRING_LITERAL
   | INTEGER_LITERAL
   | FLOAT_LITERAL
   | BOOLEAN_LITERAL

ਁᶎᰁᤒᬡୗኧਁᶎᰁ᯾ᦖᬦጱձӞ୵ୗᕟ౮̶ ਙፗളൈᬿӞӻහਁ̵ਁᒧ̵ਁᒧԀ౲૲ਫ਼
꧊̶

"hello";   // ਁᒧԀᔄࣳ
'5';       // ਁᒧᔄࣳ
5;         // ෆࣳ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E9%9D%A2%E9%87%8F%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/literal-expr.md
https://rustwiki.org/zh-CN/reference/tokens.html%23character-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23raw-string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23byte-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23byte-string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23raw-byte-string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23integer-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23floating-point-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23boolean-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23literals
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᪠ஆᤒᬡୗ

path-expr.md
commit: eb5290329316e96c48c032075f7dbfa56990702b 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-02-21

ဩݙ

PathExpression :
      PathInExpression
   | QualifiedPathInExpression

᪠ஆᤩአ؉ᤒᬡୗӤӥ෈෸ᤒᐏੴ᮱ݒᰁ౲ᑕଧᶱ̶ ᥴຉԅੴ᮱ݒᰁ౲ᶉாݒᰁጱ᪠ஆᤒᬡୗ
ฎ֖ᗝᤒᬡୗٌ҅՜᪠ஆฎ꧊ᤒᬡୗ̶ ֵአ static mutݒᰁᵱࣁ unsafeࣘӾ̶

local_var;
globals::STATIC_VAR;
unsafe { globals::STATIC_MUT_VAR };
let some_constructor = Some::<i32>;
let push_integer = Vec::<i32>::push;
let slice_reverse = <[i32]>::reverse;

https://rustwiki.org/zh-CN/reference/print.html%23%E8%B7%AF%E5%BE%84%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/path-expr.md
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions
https://rustwiki.org/zh-CN/reference/paths.html%23qualified-paths
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/items/static-items.html%23mutable-statics
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23unsafe-blocks
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ࣘᤒᬡୗ

block-expr.md
commit: 23672971a16c69ea894bef24992b74912cfe5d25 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-5

ဩݙ

BlockExpression :
   {

      InnerAttribute*

      Statements?

   }

Statements :

      Statement+

   | Statement+ ExpressionWithoutBlock
   | ExpressionWithoutBlock

ࣘᤒᬡୗ౲ࣘฎӞӻഴၞګᤒᬡୗ(control flow expression)҅ݶ෸Ԟฎᑕଧᶱ्กݒ޾ᰁ्ก
ጱݷ܇ᑮᳵ֢አऒ̶ ֢ԅഴၞګᤒᬡୗ҅ࣘೲᶲଧಗᤈٌᶋᑕଧᶱ्กጱ᧍ݙᕟկ๋҅ݸಗᤈ
ࣁݝ๜्ٖࣘกጱᑕଧᶱࣁᑮᳵ֢አऒ҅ݷ܇ᭌጱ๋ᕣᤒᬡୗ(final expression)̶ ֢ԅӞӻݢ
ࣘ๜᫝ࢱ౮ጱ֢አऒٖํප҅ᘒٖࣘኧ let᧍्ݙกጱݒᰁጱ֢አऒԅӥӞ๵᧍ࣘکݙੲ̶

ࣘጱݙဩᥢڞԅғضฎӞӻ {҅ݸ᪙ٖ᮱ં௔҅ٚݸฎձ఺๵᧍ݸٚ҅ݙฎӞӻᤩᑍԅ๋ᕣ඙
֢හҁfinal operand҂ጱݢᭌᤒᬡୗ๋҅ݸฎӞӻ }̶

᧍ݙԏᳵ᭗ଉᵱᥝݸ᪙ํ֕҅ݩړӷӻֺक़ғ 1̵ᑕଧᶱ्ก᧍ݙӧᵱᥝݸ᪙2̵ ̶ݩړᤒᬡୗ
᧍ݙ᭗ଉᵱᥝݸᶎጱ֕҅ݩړਙጱक़੶ᤒᬡୗฎഴၞګᤒᬡୗ෸ӧᵱᥝ̶

ྌक़҅꧋ᦜࣁ᧍ݙԏᳵֵአ᷐क़ጱ֕҅ݩړฎᬯԶݩړଚӧ୽ߥ᧍Ԏ̶

ԧڊ᮷ฎೲᶲଧಗᤈጱ̶ ইຎᕳݙक़҅ྯӻ᧍ݙ੒ࣘᤒᬡୗᬰᤈ࿢꧊෸҅ᴻԧᑕଧᶱ्ก᧍ࣁ
ࣘੲጱݢᭌጱ๋ᕣ඙֢හ(final operand)҅ݸ๋ڞտಗᤈਙ̶

ࣘጱᔄࣳฎ๋ྌࣘጱ๋ᕣ඙֢හ(final operand)ጱᔄࣳ҅֕ইຎ፜ኼԧ๋ᕣ඙֢හ҅ࣘڞጱᔄ
ࣳԅ ()̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%9D%97%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/block-expr.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/statements.html
https://rustwiki.org/zh-CN/reference/statements.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/statements.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第185/418⻚https://rustwiki.org/zh-CN/reference/print.html

ဳ఺ғ֢ԅഴၞګᤒᬡୗ҅ইຎࣘᤒᬡୗฎӞӻᤒᬡୗ᧍ݙጱक़੶ᤒᬡୗ҅ڞᧆࣘᤒᬡୗ
ጱᶼ๗ᔄࣳԅ ()҅ᴻᶋᧆࣘݸᶎᔲ᪙፳Ӟӻ̶ݩړ

ࣘ௛ฎ꧊ᤒᬡୗ҅ଚտࣁ꧊ᤒᬡୗӤӥ෈Ӿ੒๋ݸጱᮎӻ඙֢හᬰᤈ࿢꧊̶

ဳ఺ғইຎᏟਫํᵱᥝ҅ࣘݢզአԭ୩ګᑏۖ꧊̶ ֺই҅ӥᶎጱᐏֺࣁ᧣አ 
consume_self  ෸०ᨳ҅ࢩԅᕮ຅֛૪ᕪࣁԏڹጱࣘᤒᬡୗ᯾ᤩ՗ s  ᯾ᑏڊԧ̶

asyncasyncࣘ

let _: () = {
    fn_call();
};

let five: i32 = {
    fn_call();
    5
};

assert_eq!(5, five);

struct Struct;

impl Struct {
    fn consume_self(self) {}
    fn borrow_self(&self) {}
}

fn move_by_block_expression() {
    let s = Struct;

    // ਖ਼꧊՗ࣘᤒᬡୗ᯾ጱ `s` ᯾ᑏ̶ڊ
    (&{ s }).borrow_self();

    // ಗᤈ०ᨳ҅ࢩԅ `s` ᯾ጱ꧊૪ᕪᤩᑏ̶ڊ
    s.consume_self();
}

https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/print.html%23async%E5%9D%97
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ဩݙ

AsyncBlockExpression :

   async  move ? BlockExpression

*୑ྍࣘ(async block)*ฎ࿢꧊ԅ future ጱࣘᤒᬡୗጱӞӻ̶֛ݒ ࣘጱ๋ᕣᤒᬡୗҁইຎਂࣁ҂
٬ਧԧ future ጱᕮຎ꧊̶ҁᦲᘏဳғܔ᦯ future ੒ଫӾ෈ԅ“๚๶”̶ܻ෈ݢᚆԅԧى݌ጱᤈ෈
පຎ҅ᕪଉ಩֢ԅᔄࣳጱ future ਁ޾ᶎ఺ԎӤጱ future ᕪଉႰአ҅ಅզᦲᘏच๜כኸྌܔ᦯
ӧᘉᦲ҅ᇙڦ୩᧣“๚๶”ጱ఺Ԏ෸ԞտےӤٌ᝕෈ܔ᦯̶҂

ಗᤈӞӻ୑ྍࣘᔄ֒ԭಗᤈӞӻᳮ۱ᤒᬡୗғਙጱܨ෸පຎฎኞ౮ଚᬬࢧӞӻݷ܇ᔄ̶ࣳ ᔄ֒
ᳮ۱ᬬࢧጱᔄࣳਫሿԧӞӻ౲ग़ӻ std::ops::Fn  trait҅୑ྍࣘᬬࢧጱᔄࣳਫሿԧ 
std::future::Future  trait̶ ྌᔄࣳጱਫᴬහഝ໒ୗᥢ᝜ᬮ๚Ꮯਧӥ๶̶

ဳ఺ғ rustc ኞ౮ጱ futureᔄࣳय़ᛘፘ୮ԭӞӻຍԈ҅rustc ԅᬯӻ future ጱྯӻ 
awaitᅩኞ౮ӞӻྌຍԈጱٌ֛҅ݒӾྯӻ֛ݒ᮷ਂؙԧ੒ଫᅩེٚ௩॔ಗᤈ෸ᵱᥝጱහ
ഝ̶

ᇇ๜૧୑: ୑ྍࣘ՗ Rust 2018 ᇇ಍୏তݢአ̶

ഔ឴ොୗ

୑ྍֵࣘአӨᳮ۱ፘݶጱഔ឴ොୗ՗ٌሾहӾഔ឴ݒᰁ̶ ᪙ᳮ۱Ӟ໏҅୮ᖫٟ async { .. }
෸҅ྯӻݒᰁጱഔ឴ොୗਖ਼՗ᧆࣘ᯾ጱٖ਻Ӿവෙڊ๶̶ ᘒ async move { .. }  ᔄࣳጱ୑ྍ
ࣘਖ਼಩ಅํᵱᥝഔ឴ጱݒᰁֵአᑏۖ᧍Ԏᑏف(move)کፘଫጱᕮຎ future Ӿ̶

୑ྍӤӥ෈

۱ࣈզፘଫݢԅ୑ྍࣘ຅᭜ԧӞӻ future҅ಅզਙժਧԎԧӞӻasyncӤӥ෈҅ᬯӻӤӥ෈ࢩ
හ֛ୌᒈጱ҅ਙժጱ᧍Ԏฎׁᆙ୑ྍڍහጱڍ୑ྍ޾awaitᤒᬡୗ̶ ୑ྍӤӥ෈ฎኧ୑ྍࣘ ތ
ࣘਧԎጱ̶

ഴၞګ඙֢ᒧ

https://doc.rust-lang.org/std/ops/trait.Fn.html
https://doc.rust-lang.org/std/future/trait.Future.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%8D%95%E8%8E%B7%E6%96%B9%E5%BC%8F
https://rustwiki.org/zh-CN/reference/types/closure.html%23capture-modes
https://rustwiki.org/zh-CN/reference/print.html%23%E5%BC%82%E6%AD%A5%E4%B8%8A%E4%B8%8B%E6%96%87
https://rustwiki.org/zh-CN/reference/expressions/await-expr.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%8E%A7%E5%88%B6%E6%B5%81%E6%93%8D%E4%BD%9C%E7%AC%A6
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୑ྍࣘጱ֢አᔄ֒ԭڍහᬟኴ҅౲ᘏๅᔄ֒ԭᳮ۱̶ ࢩྌ ?඙֢ᒧ޾ ᬬࢧ( return )ᤒᬡୗԞ
᮷ᚆ୽ߥ future ጱᬌ҅ڊӬӧտ୽ߥ੗ᳮਙጱڍහ౲ٌ՜Ӥӥ෈̶ Ԟ੪ฎ᧔҅future ጱᬌڊ
᪙ᳮ۱ਖ਼ٌӾጱ return <expr>  ጱᤒᬡୗ <expr>  ጱᦇᓒᕮຎ֢ԅ๚๶ጱᬌڊጱ؉ဩฎӞ໏
ጱ̶ ᔄ֒ࣈ,ইຎ <expr>?  փඎ(propagate)ӞӻᲙ᧏҅ᬯӻᲙ᧏Ԟտᤩ future ࣁ๚๶ጱ຤ӻ
෸֢ײԅᬬࢧᕮຎᤩփඎ̶݄ڊ

Ძਁ breakى҅ݸ๋ continue ޾   ӧᚆአԭ՗୑ྍࣘӾ᪡ړڊඪ̶ ࢩྌ҅զӥٖ਻ฎᶋဩ
ጱғ

ᶋਞق(unsafeunsafe)ࣘ

_௳מဩ\23672971a16c69ea894bef24992b74912cfe5d25e` ጱݙ

Ძਁ unsafeىӤےᶎڹդᎱࣘࣁզݢ  զ꧋ᦜᶋਞق඙̶֢ ֺইғ

loop {
    async move {
        break; // ᬯਖ਼಑Ꮘ஗ሾ̶
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%9E%E5%AE%89%E5%85%A8unsafe%E5%9D%97
https://rustwiki.org/zh-CN/reference/unsafety.html
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ፗളֵአ[ٖ᮱ં௔][inner attributes]ғݸԏݩᤒᬡୗጱૢೡࣘࣁզӥӤӥ෈Ӿ҅꧋ᦜࣁ

ጱդᎱ̶֛[method][ොဩ]޾[function][හڍ] *
* ஗ሾ֛ҁ[`loop`], [`while`], [`while let`], ޾ [`for`]҂̶
* ᤩአ֢[᧍ݙ][statement]ጱࣘᤒᬡୗ̶
* ࣘᤒᬡୗ֢ԅ[හᕟᤒᬡୗ][array expressions]̵[زᕟᤒᬡୗ][tuple expressions]̵[᧣
አᤒᬡୗ][call expressions]̵[زᕟᕮ຅֛][struct]ᤒᬡୗ޾[ຍԈ֛ݒ][enum variant]ᤒ
ᬡୗጱزᔰ̶
* ֢ԅݚӞӻࣘᤒᬡୗጱੲ᮱ᤒᬡୗ(tail expression)ጱࣘᤒᬡୗ̶
<!-- ๜ڜᤒᵱᥝ޾ expressions.md כ೮ྍݶ -->

̶[the lint check attributes][lint༄ັᔄં௔] ޾ ᤒᬡୗӤํ఺Ԏጱં௔ํ [`cfg`]ࣘࣁ

ֺই҅ӥᶎᬯӻڍහࣁ unix ଘݣӤᬬࢧ `true`ٌ҅ࣁ՜ଘݣӤᬬࢧ `false`̶

```rust
fn is_unix_platform() -> bool {
    #[cfg(unix)] { true }
    #[cfg(not(unix))] { false }
}

#![allow(unused)]
fn main() {

}
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඙֢ᒧ/ᬩᓒᒧᤒᬡୗ

operator-expr.md
commit: 0a626ce599bcae4fa1a48535c0883beaca38f4db 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

OperatorExpression :
      BorrowExpression
   | DereferenceExpression
   | ErrorPropagationExpression
   | NegationExpression
   | ArithmeticOrLogicalExpression
   | ComparisonExpression
   | LazyBooleanExpression
   | TypeCastExpression
   | AssignmentExpression
   | CompoundAssignmentExpression

඙֢ᒧฎ Rust ᧍᥺ԅٌٖୌᔄࣳਧԎጱ̶ ๜෈ݸᶎጱᦜग़඙֢ᒧ᮷ݢզֵአ std::ops  ౲ 
std::cmp  Ӿጱ trait ᬰᤈ᯿᫹̶

ფڊ

 եᤈ݇හ -C޸զֵአݢ panic̶ ݎտ᥶҅ڊኞფݎdebugཛྷୗӥᖫᦲෆහᬩᓒ෸҅ইຎ ࣁ
debug-assertions C overflow-checks- ޾   ᦡᗝᖫᦲ࢏ຽப֖๶ๅፗളࣈഴګᬯӻფڊᬦ
ᑕ̶ զӥఘ٭ᤩᦊԅฎფڊғ

୮ +̵ *  ౲ - ݩጱ๋य़꧊౲ੜԭ๋ੜ꧊̶ᬯ۱ೡձ֜ํᒧؙਂݢᔄࣳڹୌጱ꧊य़ԭ୮ڠ 
ෆࣳጱ๋ੜ꧊ӤጱӞزᬩᓒᒧ -̶
ֵአ /  ౲ %ٌ҅Ӿૢ඙֢හฎ຤ᔄํᒧݩෆࣳጱ๋ੜෆහ҅ݦ඙֢හฎ -1̶
ֵአ <<  ౲ >>ٌ҅Ӿݦ඙֢හय़ԭ౲ᒵԭૢ඙֢හᔄࣳጱ bit හ҅౲ݦ඙֢හԅᨮහ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E6%93%8D%E4%BD%9C%E7%AC%A6%E8%BF%90%E7%AE%97%E7%AC%A6%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/operator-expr.md
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23borrow-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-question-mark-operator
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23negation-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23type-cast-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/print.html%23%E6%BA%A2%E5%87%BA
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አ/୚አ඙֢ᒧ/ᬩᓒᒧ׵

ဩݙ

BorrowExpression :
      ( & | && ) Expression
   | ( & | && ) mut  Expression

&ҁوՁ׵አ҂޾ &mutҁ׵ݒݢአ҂ᬩᓒᒧฎӞڹزᖗᬩᓒᒧ̶ ୮ଫአԭ֖ᗝᤒᬡୗӤ෸҅
ྌᤒᬡୗኞ౮೰ݻ꧊ಅࣁጱٖਂ֖ᗝጱ୚አҁ೰ᰒ҂̶ ࣁ୚አਂᖅ๗ᳵ҅ᧆٖਂ֖ᗝԞᤩᗝԭ
አҁ׵Ձوᇫா̶ ੒ԭڊ׵ &҂҅ᬯ఺ޱ፳ᧆ֖ᗝݢᚆӧտݎኞݢ۸҅֕ݒᚆտᤩེٚ᧛ݐ౲
አҁ׵ݒݢՁ̶ ੒ԭو &mut҂҅׵ࣁአک๗ԏ҅ڹӧᚆզձ֜ොୗᦢᳯᧆ֖ᗝ̶ &mut ݢࣁ 
& ᗝᤒᬡୗӤӥ෈Ӿտ੒ٌ඙֢හ࿢꧊̶ ইຎ֖ݒ  ౲ &mut  ᬩᓒᒧଫአԭ꧊ᤒᬡୗӤ҅ڞտ
ୌӞӻԁ෸꧊̶ڠ

ᬯᔄ඙֢ᒧӧᚆ᯿᫹̶

ੱᓕ &&  ฎӞӻܔӞ tokenҁభ௔Ө( and )඙֢ᒧ)҅֕׵ࣁአᤒᬡୗ(borrow expressions)Ӥ
ӥ෈Ӿֵአ෸҅ਙฎ֢ԅӷӻ׵አ඙֢ᒧአጱғ

{
    // ਖ਼ڠୌӞӻਂ꧊ԅ7ጱԁ෸֖ᗝ҅ᧆᧆԁ෸֖ᗝࣁྌ֢አऒٖ೮ᖅਂࣁ
    let shared_reference = &7;
}
let mut array = [-2, 3, 9];
{
 `ᚆ᭗ᬦ `mutable_referenceݝአԧ `array`̶ᮎ `array` ੪׵ݒݢአऒٖ֢ڹ୮ࣁ //    
๶ֵአ̶
    let mutable_reference = &mut array;
}

// ఺Ԏፘݶғ
let a = &&  10;
let a = & & 10;

// ఺Ԏፘݶғ
let a = &&&&  mut 10;
let a = && && mut 10;
let a = & & & & mut 10;

https://rustwiki.org/zh-CN/reference/print.html%23%E5%80%9F%E7%94%A8%E5%BC%95%E7%94%A8%E6%93%8D%E4%BD%9C%E7%AC%A6%E8%BF%90%E7%AE%97%E7%AC%A6
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/expressions.html%23temporaries
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
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ᥴ୚አ඙֢ᒧ

ဩݙ

DereferenceExpression :
   *  Expression

*ҁᥴ୚አ҂඙֢ᒧԞฎӞڹزᖗ඙֢ᒧ̶୮ଫአԭ೰ᰒӤ෸҅ਙᤒᐏᧆ೰ᰒ೰ݻጱٖਂ֖
ᗝ̶ ইຎᤒᬡୗጱᔄࣳԅ &mut T  ౲ *mut T҅ଚӬᧆᤒᬡୗฎੴ᮱ݒᰁ̵ੴ᮱ݒᰁጱҁٖ
્҂ਁྦྷ̵౲ฎݒݢጱ֖ᗝᤒᬡୗ҅ڞਙդᤒጱٖਂ֖ᗝݢզᤩᩙ꧊̶ᥴ୚አܻত೰ᰒᵱᥝࣁ
ᶋਞق( unsafe )ࣘ಍ᚆᬰᤈ̶

ᗝᤒᬡୗӤӥ෈Ӿ੒ᶋ೰ᰒᔄ֢ࣳ *x֖ݒݢӧࣁ  ፘ୮ԭಗᤈ 
*std::ops::Deref::deref(&x)Ҕݶ໏ጱ֖҅ݒݢࣁᗝᤒᬡୗӤӥ෈Ӿᬯӻ֢ۖ੪ፘ୮ԭಗᤈ
*std::ops::DerefMut::deref_mut(&mut x)̶

ᳯݩ඙֢ᒧ

ဩݙ

ErrorPropagationExpression :
   Expression ?

ᳯݩ඙֢ᒧҁ ?҂ᥴ۱(unwrap)ํප꧊౲ᬬࢧᲙ᧏꧊҅ଚਖ਼ਙժփඎ(propagate)ᕳ᧣አڍහ̶
ᳯݩ඙֢ᒧҁ ?҂ฎӞӻӞݸزᖗ඙֢ᒧ҅ݝᚆଫአԭᔄࣳ Result<T, E> ̶<Option<T ޾ 

୮ଫአࣁ Result<T, E>  ᔄࣳጱ꧊Ӥ෸҅ਙݢզփඎᲙ᧏̶ ইຎ꧊ฎ Err(e)҅ᮎԍਙਫᴬӤ
ਖ਼՗ྌ඙֢ᒧಅࣁጱڍහ֛౲ᳮ۱Ӿᬬࢧ Err(From::from(e))̶ ইຎଫአک Ok(x)҅ᮎԍ
ਙਖ਼ᥴ۱ྌ꧊զ࿢஑ x̶

let x = &7;
assert_eq!(*x, 7);
let y = &mut 9;
*y = 11;
assert_eq!(*y, 11);

https://rustwiki.org/zh-CN/reference/print.html%23%E8%A7%A3%E5%BC%95%E7%94%A8%E6%93%8D%E4%BD%9C%E7%AC%A6
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types/pointer.html
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/expressions.html%23mutability
https://rustwiki.org/zh-CN/reference/print.html%23%E9%97%AE%E5%8F%B7%E6%93%8D%E4%BD%9C%E7%AC%A6
https://rustwiki.org/zh-CN/reference/expressions.html
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୮ଫአک Option<T>  ᔄࣳጱ꧊෸҅ਙݻ᧣አᘏփඎᲙ᧏ None̶ ইຎਙଫአጱ꧊ฎ None҅
ᮎԍਙਖ਼ᬬࢧ None̶ ইຎଫአጱ꧊ฎ Some(x)҅ᮎԍਙਖ਼ᥴ۱ྌ꧊զ࿢஑ x̶

඙֢ᒧ ?  ӧᚆᤩ᯿᫹̶

ᬩᓒᒧݍݐ

᧍ဩ

NegationExpression :
      -  Expression
   | !  Expression

ᬯฎ๋ݸӷӻӞزᬩᓒᒧ̶ ӥᤒ௛ᕮԧਙժአࣁच๜ᔄࣳӤጱᤒሿ҅ݶ෸೰ٌڊ՜ᔄࣳᥝ᯿᫹
ᬯԶ඙֢ᒧᵱᥝਫሿጱ trait̶ ᦕ֘҅ํᒧݩෆහ௛ฎአԫᬰګᤑᎱ୵ୗᤒᐏ̶ ಅํᬯԶᬩᓒᒧ
ጱ඙֢හ᮷ࣁ꧊ᤒᬡୗӤӥ෈Ӿᤩ࿢꧊҅ಅզᬯԶ඙֢හጱ꧊տᤩᑏᩳ౲̶॔ګ

ᒧݩ ෆහ boolbool ၶᅩහ አԭ᯿᫹ጱ trait

fn try_to_parse() -> Result<i32, ParseIntError> {
    let x: i32 = "123".parse()?; // x = 123
    let y: i32 = "24a".parse()?; // ᒈܨᬬࢧӞӻ Err()
    Ok(x + y)                    // ӧտಗᤈکᬯ᯾
}

let res = try_to_parse();
println!("{:?}", res);

fn try_option_some() -> Option<u8> {
    let val = Some(1)?;
    Some(val)
}
assert_eq!(try_option_some(), Some(1));

fn try_option_none() -> Option<u8> {
    let val = None?;
    Some(val)
}
assert_eq!(try_option_none(), None);

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%96%E5%8F%8D%E8%BF%90%E7%AE%97%E7%AC%A6
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions


2022/5/27 17:31Rust 参考⼿册 中⽂版

第193/418⻚https://rustwiki.org/zh-CN/reference/print.html

- ᒧݍݐݩ* ᒧݍݐݩ std::ops::Neg

! ೲ֖ݍݐ ᭦ᬋᶋ std::ops::Not

* Րᭇአԭํᒧݩෆහᔄ̶ࣳ

ӥᶎฎᬯԶᬩᓒᒧጱӞԶᐏֺғ

ᓒ๞޾᭦ᬋԫزᬩᓒᒧ

ဩݙ

ArithmeticOrLogicalExpression :
      Expression +  Expression
   | Expression -  Expression
   | Expression *  Expression
   | Expression /  Expression
   | Expression %  Expression
   | Expression &  Expression
   | Expression |  Expression
   | Expression ^  Expression
   | Expression <<  Expression
   | Expression >>  Expression

ԫزᬩᓒᒧᤒᬡୗ᮷አӾᖗᤒᐏဩ(infix notation)ԡ̶ٟ ӥᤒ௛ᕮԧᓒ๞޾᭦ᬋԫزᬩᓒᒧࣁ
ܻኞᔄࣳ(primitive type)Ӥጱᤈԅ҅ݶ෸೰ٌڊ՜ᔄࣳᥝ᯿᫹ᬯԶ඙֢ᒧᵱᥝਫሿጱ trait̶ ᦕ
֘҅ํᒧݩෆහ௛ฎአԫᬰګᤑᎱ୵ୗᤒᐏ̶ ಅํᬯԶᬩᓒᒧጱ඙֢හ᮷ࣁ꧊ᤒᬡୗӤӥ෈Ӿ
࿢꧊҅ࢩྌᬯԶ඙֢හጱ꧊տᤩᑏᩳ౲̶॔ګ

ᒧ
ݩ

ෆ
හ

boolbool ၶᅩහ
አԭ᯿᫹ྌᬩᓒᒧ

ጱ trait

አԭ᯿᫹ྌᬩᓒᒧጱ॔ᩙݳ
꧊(Compound

Assignment) Trait

let x = 6;
assert_eq!(-x, -6);
assert_eq!(!x, -7);
assert_eq!(true, !false);

https://rustwiki.org/zh-CN/reference/types/boolean.html%23logical-not
https://rustwiki.org/zh-CN/reference/print.html%23%E7%AE%97%E6%9C%AF%E5%92%8C%E9%80%BB%E8%BE%91%E4%BA%8C%E5%85%83%E8%BF%90%E7%AE%97%E7%AC%A6
https://rustwiki.org/zh-CN/reference/expressions.html
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https://rustwiki.org/zh-CN/reference/expressions.html
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+ ے
ဩ

ဩے std::ops::Add std::ops::AddAssign

-
ٺ
ဩ

ဩٺ std::ops::Sub std::ops::SubAssign

*
ԙ
ဩ

ԙဩ std::ops::Mul std::ops::MulAssign

/
ᴻ
ဩ
*

֟ݐ std::ops::Div std::ops::DivAssign

%
ݐ
֟

Remainder std::ops::Rem std::ops::RemAssign

&
ೲ
֖
Ө

᭦ᬋ
Ө

std::ops::BitAnd std::ops::BitAndAssign

|
ೲ
֖
౲

᭦ᬋ
౲

std::ops::BitOr std::ops::BitOrAssign

^

ೲ
֖
୑
౲

᭦ᬋ
୑౲

std::ops::BitXor std::ops::BitXorAssign

<<
ૢ
ᑏ
֖

std::ops::Shl std::ops::ShlAssign

>>

ݦ
ᑏ
֖
**

std::ops::Shr std::ops::ShrAssign

* ෆහᴻဩ᩽ᵭݐෆ̶

** ํᒧݩෆහᔄࣳᓒ๞ݦᑏ֖҅෫ᒧݩෆහᔄࣳ᭦ᬋݦᑏ̶֖

ӥᶎฎֵአᬯԶ඙֢ᒧጱᐏֺ:

https://rustwiki.org/zh-CN/reference/types/boolean.html%23logical-and
https://rustwiki.org/zh-CN/reference/types/boolean.html%23logical-or
https://rustwiki.org/zh-CN/reference/types/boolean.html%23logical-xor
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ྲ᫾ᬩᓒᒧ

ဩݙ

ComparisonExpression :
      Expression ==  Expression
   | Expression !=  Expression
   | Expression >  Expression
   | Expression <  Expression
   | Expression >=  Expression
   | Expression <=  Expression

Rust ᬮԅܻኞᔄࣳզ݊ຽٵପӾጱग़ᐿᔄࣳ᮷ਧԎԧྲ᫾ᬩᓒᒧ̶ ᱾ୗྲ᫾ᬩᓒ෸ᵱᥝࢺۗ׵
ೡֺ҅ݩই҅ᤒᬡୗ a == b == c  ฎ෫පጱ҅ҁ֕ইຎ᭦ᬋ꧋ᦜ҂ݢզٟ౮ (a == b) == 
c̶

Өᓒ๞ᬩᓒᒧ޾᭦ᬋᬩᓒᒧӧ҅ݶ᯿᫹ᬯԶᬩᓒᒧጱ trait ᭗ଉአԭดᐏ/ᕅਧই֜ྲ᫾Ӟӻᔄ
ࣳ҅ଚӬᬮஉݢᚆտ؃ਧֵአᬯԶ trait ֢ԅᕅ๳๵կጱڍහਧԎԧਫᴬጱྲ᫾᭦ᬋ̶ ٌਫຽٵ
ପӾጱᦜग़ڍහ޾ਡ᮷ֵአԧᬯӻ؃ਧҁੱᓕӧᚆᏟכᬯԶ؃ਧጱਞق௔҂̶ ӨӤᶎጱᓒ๞޾
᭦ᬋᬩᓒᒧӧ҅ݶᬯԶᬩᓒᒧտᵌୗࣈ੒ਙժጱ඙֢හಗᤈوՁ׵አ҅ଚ֖ࣁᗝᤒᬡୗӤӥ෈
Ӿ੒ਙժᬰᤈ࿢꧊ғ

assert_eq!(3 + 6, 9);
assert_eq!(5.5 - 1.25, 4.25);
assert_eq!(-5 * 14, -70);
assert_eq!(14 / 3, 4);
assert_eq!(100 % 7, 2);
assert_eq!(0b1010 & 0b1100, 0b1000);
assert_eq!(0b1010 | 0b1100, 0b1110);
assert_eq!(0b1010 ^ 0b1100, 0b110);
assert_eq!(13 << 3, 104);
assert_eq!(-10 >> 2, -3);

a == b;
// ᒵհԭғ
::std::cmp::PartialEq::eq(&a, &b);

https://rustwiki.org/zh-CN/reference/print.html%23%E6%AF%94%E8%BE%83%E8%BF%90%E7%AE%97%E7%AC%A6
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
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https://rustwiki.org/zh-CN/reference/expressions.html
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ᬯ఺ޱ፳ӧᵱᥝਖ਼꧊՗඙֢හᑏڊ(moved out of)̶

ᒧݩ Ԏތ ᶳ᯿᫹ොဩ

== ᒵԭ std::cmp::PartialEq::eq

!= ӧᒵԭ std::cmp::PartialEq::ne

> य़ԭ std::cmp::PartialOrd::gt

< ੜԭ std::cmp::PartialOrd::lt

>= य़ԭ౲ᒵԭ std::cmp::PartialOrd::ge

<= ੜԭ౲ᒵԭ std::cmp::PartialOrd::le

ӥᶎฎֵአྲ᫾ᬩᓒᒧጱᐏֺғ

Ꭸ᪠૲ਫ਼ᬩᓒᒧ

ဩݙ

LazyBooleanExpression :
      Expression ||  Expression
   | Expression &&  Expression

ᬩᓒᒧ || && ޾  || ૲ਫ਼ᔄࣳጱ඙֢හӤ̶ ᬩᓒᒧࣁզଫአݢ   ᤒᐏ᭦ᬋ“౲”҅ᬩᓒᒧ &&  ᤒ
ᐏ᭦ᬋ“Ө”̶ ਙժӨ | & ޾   ጱӧݶԏ॒ࣁԭ҅ૢࣁํݝ඙֢හ੢๚Ꮯਧᤒᬡୗጱᕮຎ෸҅಍
ᦇᓒݦ඙֢හ̶ Ԟ੪ฎ᧔҅ || ඙֢හጱᦇᓒᕮຎԅ falseૢࣁݝ   ෸಍ᦇᓒٌݦ඙֢හ҅ᘒ
ᦇᓒᕮຎԅ trueࣁํݝ  ෸಍ᦇᓒ &&  ጱ඙֢හ̶

assert!(123 == 123);
assert!(23 != -12);
assert!(12.5 > 12.2);
assert!([1, 2, 3] < [1, 3, 4]);
assert!('A' <= 'B');
assert!("World" >= "Hello");

let x = false || true; // true
let y = false && panic!(); // false, ӧտᦇᓒ `panic!()`

https://rustwiki.org/zh-CN/reference/print.html%23%E7%9F%AD%E8%B7%AF%E5%B8%83%E5%B0%94%E8%BF%90%E7%AE%97%E7%AC%A6
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
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ᔄࣳ᫨ഘᤒᬡୗ

ဩݙ

TypeCastExpression :
   Expression as  TypeNoBounds

ᔄࣳ᫨ഘᤒᬡୗአԫزᬩᓒᒧ as  ᤒᐏ̶

ಗᤈᔄࣳ᫨ഘ( as )ᤒᬡୗਖ਼ૢ׆ጱ꧊ดୗ᫨ഘԅ׆ݦጱᔄ̶ࣳ

ᔄࣳ᫨ഘ( as )ᤒᬡୗጱӞӻֺৼғ

as ౲ڞ୩᫨ᥢݳ᫨ഘ̶ ձ֜ӧᒧګ୵ୗጱ୩ڜአԭดୗಗᤈᛔۖ୩᫨(coercions)҅զ݊ӥݢ 
ӧࣁӥᤒӾጱ᫨ഘ᮷տ੕ᛘᖫᦲ࢏ಸᲙ̶ ӥᤒӾ *T  դᤒ *const T  ౲ *mut T̶ m  ୚አᔄ
ࣳӾդᤒݢᭌጱ mut  ౲೰ᰒᔄࣳӾጱ mut  ౲ const̶

ee  ጱᔄࣳ UU ᭗ᬦ e as Ue as U  ಗᤈ᫨ഘ

ෆࣳ౲ၶᅩࣳ ෆࣳ౲ၶᅩࣳ හਁ᫨ഘ

ᔄC(C-like)ຍԈ ෆࣳ ຍԈ᫨ഘ

bool  ౲ char ෆࣳ ܻኞᔄࣳکෆࣳጱ᫨ഘ

u8 char u8 char ک   ጱ᫨ഘ

*T *V  where V: Sized  * ೰ᰒک೰ᰒጱ᫨ഘ

*T  where T: Sized හਁࣳ(Numeric type) ೰ᰒ࣎ࣈکጱ᫨ഘ

ෆࣳ *V  where V: Sized ೰ᰒጱ᫨ഘک࣎ࣈ

&m₁ T *m₂ T  ** ୚አک೰ᰒጱ᫨ഘ

&m₁ [T; n] *m₂ T  ** හᕟک೰ᰒጱ᫨ഘ

හᶱڍ හ೰ᰒڍ හ೰ᰒጱ᫨ഘڍکහڍ

හᶱڍ *V  where V: Sized ೰ᰒጱ᫨ഘکහڍ

හᶱڍ ෆࣳ ጱ᫨ഘ࣎ࣈکහڍ

fn average(values: &[f64]) -> f64 {
    let sum: f64 = sum(values);
    let size: f64 = len(values) as f64;
    sum / size
}

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E8%BD%AC%E6%8D%A2%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/type-coercions.html
https://rustwiki.org/zh-CN/reference/types/function-item.html
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/types/function-item.html
https://rustwiki.org/zh-CN/reference/types/function-item.html
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හ೰ᰒڍ *V  where V: Sized ೰ᰒጱ᫨ഘکහ೰ᰒڍ

හ೰ᰒڍ ෆࣳ ጱ᫨ഘ࣎ࣈکහ೰ᰒڍ

ᳮ۱ *** හ೰ᰒڍ ᳮ۱ڍکහ೰ᰒጱ᫨ഘ

* ౲ᘏ T޾ V  Ԟݢզ᮷ฎّ਻ጱ unsized ᔄֺࣳ҅ই҅ӷӻ᮷ฎڔᇆ҅౲ᘏ᮷ฎݶӞᐿ trait੒
᨝̶

** Ր୮ m₁  ฎ mut  ౲ m₂  ฎ const෸҅ ݒݢ( mut )୚አک const೰ᰒ಍տᤩ꧋ᦜ̶

*** Րᭇአԭӧഔ឴ҁ᭻ᠰ(close over)҂ձ֜ሾहݒᰁጱᳮ۱̶

᧍Ԏ

හਁ᫨ഘ(Numeric cast)
ጱෆࣳහ꧊ҁֺই i32 -> u32҂ԏᳵᬰᤈ᫨ഘฎӞӻᑮ඙֢ݶӷӻ੮ੑ(size)ፘࣁ
(no-op)
՗Ӟӻ᫾य़੮ੑጱෆࣳ᫨ഘԅ᫾ੜ੮ੑጱෆࣳҁֺই u32 -> u8҂ਖ਼տ᯻አ౼ෙ

(truncate)ᓒဩ 1

՗᫾ੜ੮ੑጱෆࣳ᫨ഘԅ᫾य़੮ੑጱෆࣳҁֺই u8 -> u32҂ਖ਼
ইຎრහഝฎ෫ᒧݩጱ҅ڞᬰᤈᵭಘ઀(zero-extend)
ইຎრහഝฎํᒧݩጱ҅ڞᬰᤈᒧݩಘ઀(sign-extend)

՗ၶᅩහ᫨ഘԅෆࣳਖ਼ֵၶᅩහ᩽ᵭݐෆ(round the float towards zero)
NaN  ਖ਼ᬬ0 ࢧ
य़ԭ᫨ഘکጱෆࣳᔄࣳጱ๋य़꧊෸҅ݐᧆෆࣳᔄࣳጱ๋य़꧊̶
ੜԭ᫨ഘکጱෆࣳᔄࣳጱ๋ੜ꧊෸҅ݐᧆෆࣳᔄࣳጱ๋ੜ꧊̶

՗ෆහ୩ګ᫨ഘԅၶᅩහਖ਼Ծኞ๋ളᬪጱၶᅩහ *
ইํ஠ᥝ҅ᛣف᯻አ roundTiesToEvenཛྷୗ ***
҂ݶፘݩᒧف෸҅ਖ਼տԾኞᧆၶᅩࣳጱଉᰁ Infinity(∞)ҁӨᬌڊფࣁ
ဳ఺ғ੒ԭ୮ڹጱහ꧊ᔄࣳᵞ҅ფݝڊտݎኞࣁ u128 as f32  ᬯᐿ᫨ഘ୵
ୗ҅Ӭහਁय़ԭ౲ᒵԭ f32::MAX + (0.5 ULP)  ෸̶

՗ f32 ک f64 ጱ᫨ഘฎ෫ഖ᫨ഘ
՗ f64 ک f32 ጱ᫨ഘਖ਼Ծኞ๋ളᬪጱ f32 **

ইํ஠ᥝ҅ᛣف᯻አ roundTiesToEvenཛྷୗ ***
҂ݶፘݩᒧف෸҅ਖ਼տԾኞ f32 ጱଉᰁ Infinity(∞)ҁӨᬌڊფࣁ

ຍԈ᫨ഘ(Enum cast)
ᵱᥝ෸ֵአහ꧊᫨ഘ̶ࣁݸ꧊(discriminant)҅ᆐڦڣਖ਼ຍԈ᫨ഘԅਙጱض

ܻኞᔄࣳکෆࣳጱ᫨ഘ
false  ᫨ഘԅ 0 , true  ᫨ഘԅ 1

https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%AD%E4%B9%89
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char  տض୩ګ᫨ഘԅդᎱᅩጱ꧊҅ᆐࣁݸᵱᥝ෸ֵአහ꧊᫨ഘ̶
u8 char ک   ጱ᫨ഘ

᫨ഘԅٍํፘଫդᎱᅩጱ char  ꧊̶

* ইຎᏝկ๜᫝ӧඪ೮ᬯᐿᛣفཛྷୗ޾ფڊᤈԅ҅ᮎԍᬯԶෆහکၶᅩࣳጱ᫨ഘݢᚆտྲᶼ๗
ጱᥝౌ̶

** ইຎᏝկ๜᫝ӧඪ೮ᬯᐿᛣفཛྷୗ޾ფڊᤈԅ҅ᮎԍᬯԶ f64 ک f32 ጱ᫨ഘݢᚆտྲᶼ๗ጱ
ᥝౌ̶

*** ೲᆙ IEEE 754-2008§4.3.1 ጱਧԎғᭌೠ๋ളᬪጱၶᅩහ҅ইຎ௴অࣁӷӻၶᅩහӾᳵ҅ڞ
սضᭌೠ๋֗ํප֖ԅ؍හጱᮎӻ̶

ᩙ꧊ᤒᬡୗ

ဩݙ

AssignmentExpression :
   Expression =  Expression

ᩙ꧊ᤒᬡୗտ಩຤ӻ꧊ᑏکفӞӻᇙਧጱ֖ᗝ̶

ᩙ꧊ᤒᬡୗኧӞӻݒݢ ֖ᗝᤒᬡୗҁ੪ฎᤩᩙ꧊ጱ֖ᗝ඙֢හ҂ݸ᪙ᒵݩҁ =҂޾꧊ᤒᬡୗ
ҁ੪ฎᤩᩙ꧊ጱ꧊඙֢හ҂ᕟ౮̶

Өٌ՜֖ᗝ඙֢හӧᩙ҅ݶ꧊֖ᗝ඙֢හ஠ᶳฎӞӻ֖ᗝᤒᬡୗ̶ ᦶֵࢶአ꧊ᤒᬡୗਖ਼੕ᛘᖫ
ᦲ࢏ಸᲙ҅ᘒӧฎਖ਼ٌ൉܋᫨ഘԅԁ෸֖ᗝ̶

ᩙ꧊ᤒᬡୗᥝضᦇᓒਙጱ඙֢හ̶ ᩙ꧊ጱ꧊඙֢හضᤩ࿢꧊҅ᆐݸฎᩙ꧊ጱ֖ᗝ඙֢හ̶

ဳ఺ғྌᤒᬡୗӨٌ՜ᤒᬡୗጱ࿢꧊ᶲଧӧ҅ݶྌᤒᬡୗጱݦ඙֢හૢࣁ඙֢හԏڹᤩ࿢
꧊̶

੒ᩙ꧊ᤒᬡጱ֖ᗝᤒᬡୗ࿢꧊෸տضᲀྪ(drop)ྌ֖ᗝҁইຎฎ๚ڡত۸ጱੴ᮱ݒᰁ౲๚ڡত
۸ጱੴ᮱ݒᰁጱਁྦྷڞӧտۖސᬯྍຉ຅඙֢҂҅ᆐݸਖ਼ᩙ꧊꧊॔ګ(copy)౲ᑏۖ(move)کྌ
֖ᗝӾ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E8%B5%8B%E5%80%BC%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html%23mutability
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/destructors.html
https://rustwiki.org/zh-CN/reference/expressions.html%23moved-and-copied-types
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ᩙ꧊ᤒᬡୗ௛ฎտኞ౮زܔᔄࣳ꧊̶

ᐏֺғ

꧊ᤒᬡୗᩙݳ॔

ဩݙ

CompoundAssignmentExpression :
      Expression +=  Expression
   | Expression -=  Expression
   | Expression *=  Expression
   | Expression /=  Expression
   | Expression %=  Expression
   | Expression &=  Expression
   | Expression |=  Expression
   | Expression ^=  Expression
   | Expression <<=  Expression
   | Expression >>=  Expression

Ӟֵ᩸አ̶ࣁݳ᭦ᬋ඙֢ᒧ҂Өᩙ꧊ᤒᬡୗፘᕮګ꧊ᤒᬡୗਖ਼ᓒ๞ᒧҁզ݊ԫᬰᩙݳ॔

ྲইғ

᪙Ӟӻ =ҁᬯӷݸฎӞӻ඙֢ᒧٚݸᗝᤒᬡୗҁᤩᩙ꧊඙֢හ҂҅ᆐ֖ ݒݢဩฎݙ꧊ጱᩙݳ॔
ӻᒧ֢ݶوݩԅӞӻܔᇿጱ token҂๋҅ݸฎӞӻ꧊ᤒᬡୗҁԞݞᤩ॔ץݳද඙֢හ
(modifying operand)҂̶

Өٌ՜֖ᗝ඙֢හӧ҅ݶᤩᩙ꧊ጱ֖ᗝ඙֢හ஠ᶳฎӞӻ֖ᗝᤒᬡୗ̶ ᦶֵࢶአ꧊ᤒᬡୗਖ਼੕

let mut x = 0;
let y = 0;
x = y;

let mut x = 5;
x += 1;
assert!(x == 6);

https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%A4%8D%E5%90%88%E8%B5%8B%E5%80%BC%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html%23mutability
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
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ᛘᖫᦲ࢏ಸᲙ҅ᘒӧฎਖ਼ٌ൉܋᫨ഘԅԁ෸֖ᗝ̶

٬ԭ඙֢ᒧጱᔄ̶ࣳݐ꧊ᤒᬡୗጱ࿢꧊ᩙݳ॔

ইຎ॔ᩙݳ꧊ᤒᬡୗԧӷӻ඙֢හጱᔄࣳ᮷ฎܻኞᔄࣳ҅ڞḒض੒ᤩ॔ץݳද඙֢හᬰᤈ࿢
꧊҅ᆐٚݸ੒ᤩᩙ꧊඙֢හ࿢꧊̶ ๋ݸਖ਼ᤩᩙ꧊඙֢හጱ֖ᗝ꧊ᦡᗝԅܻᤩᩙ꧊඙֢හጱ꧊޾
ጱ꧊̶ݸද඙֢හಗᤈᬩᓒץݳ॔

ဳ఺ғྌᤒᬡୗӨٌ՜ᤒᬡୗጱ࿢꧊ᶲଧӧ҅ݶྌᤒᬡୗጱݦ඙֢හૢࣁ඙֢හԏڹᤩ࿢
꧊̶

ྌक़҅ᬯӻᤒᬡୗฎ᧣አ඙֢ᒧ᯿᫹॔ᩙݳ꧊trait ጱڍහጱ᧍ဩᔥҁᥠ๜ᒍڹᶎጱᤒ໒҂̶ ᤩ
ᩙ꧊඙֢හ஠ᶳฎݒݢጱ̶

ֺই҅ӥᶎ exampleڍහӾጱӷӻᤒᬡୗ᧍ݙฎᒵհጱғ

Өᩙ꧊ᤒᬡୗӞ໏҅॔ᩙݳ꧊ᤒᬡୗԞ௛ฎտኞ౮زܔᔄࣳ꧊̶

⚠  ᦄޞғ॔ᩙݳ꧊ᤒᬡୗጱ඙֢හጱ࿢꧊ᶲଧ٬ݐԭ඙֢හጱᔄࣳғ੒ԭܻኞᔄࣳ҅ݦ
ᬟ඙֢හਖ਼Ḓضᤩ࿢꧊҅ᘒ੒ԭᶋܻኞᔄࣳ҅ૢᬟ඙֢හਖ਼Ḓضᤩ࿢꧊̶ ୌᦓੱᰁӧᥝ
ᖫׁٟᩢԭ॔ᩙݳ꧊ᤒᬡୗӾ඙֢හጱ࿢꧊ᶲଧጱդᎱ̶᧗݇ᴅᬯ᯾ጱၥᦶզ឴஑ֵአྌ
ׁᩢᶱጱᐏ̶ֺ

1 ౼ෙ҅ܨӞӻ꧊᝜ࢱ᫾य़ጱݒᰁA᫨ഘԅ꧊᝜ࢱ᫾ੜጱݒᰁB҅ইຎ᩻ڊ᝜ڞ҅ࢱਖ਼A݄ٺBጱ܄ᳵᳩଶ̶ֺ
ই҅128᩻ڊԧi8ᔄࣳጱ᝜ࢱҁ-128,127҂҅౼ෙԏݸጱ꧊ᒵԭ128-256=-128̶

impl AddAssign<Addable> for Addable {
    /* */
}

fn example() {
  a1 += a2;

  AddAssign::add_assign(&mut a1, a2);
}

https://rustwiki.org/zh-CN/reference/types/tuple.html
https://github.com/rust-lang/rust/blob/master/src/test/ui/expr/compound-assignment/eval-order.rs
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(ᕟᤒᬡୗړ)ᤒᬡୗݩೡࢺ

grouped-expr.md
commit: 31dc83fe187a87af2b162801d50f4bed171fecdb 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-5

ဩݙ

GroupedExpression :

   (  InnerAttribute* Expression )

ኧࢺೡݩ੗ᳮጱᤒᬡୗጱ࿢꧊ᕮຎ੪ฎٌٖࣁጱᤒᬡୗጱ࿢꧊ᕮຎ̶ ࣁᤒᬡୗٖ᮱҅ࢺೡݢݩ
አԭดୗࣈ೰ਧᤒᬡୗٖ᮱ጱ࿢꧊ᶲଧ̶

ᤒᬡݩೡࢺ ӻᤒᬡୗ҅ଚ੒ᧆᤒᬡୗ࿢꧊̶ܔᤒᬡୗ(parenthesized expression)۱ᤰݩೡࢺ*
ୗጱݙဩᥢڞ੪ฎӞ੒ࢺೡݩ੗ᳮӞӻᤩᑍԅ੗ᳮ඙֢හ(enclosed operand)*ጱᤒᬡୗ̶

զฎ[֖ᗝᤒᬡݢᤒᬡୗݩೡࢺ҅ݶᤒᬡୗᤩ࿢꧊ԅٌ੗ᳮ඙֢හጱ꧊̶ Өٌ՜ᤒᬡୗӧݩೡࢺ
ୗ౲꧊ᤒᬡୗ][place]̶ ୮੗ᳮ඙֢හฎ֖ᗝᤒᬡୗ෸҅ਙฎӞӻ֖ᗝᤒᬡୗҔ୮੗ᳮ඙֢හฎ
Ӟӻ꧊ᤒᬡୗฎ҅ਙฎӞӻ꧊ᤒᬡୗ̶

ᶲଧ̶ضදᤒᬡୗӾጱৼᤒᬡୗጱսץአԭดୗݢݩೡࢺ

ᤒᬡୗጱӞӻֺৼғݩೡࢺ

୮᧣አᕮ຅֛ጱڍහ೰ᰒᔄࣳጱ౮ާ෸҅஠ᶳֵአೡ҅ݩᐏֺইӥғ

let x: i32 = 2 + 3 * 4;
let y: i32 = (2 + 3) * 4;
assert_eq!(x, 14);
assert_eq!(y, 20);

assert_eq!( a.f (), "The method f");
assert_eq!((a.f)(), "The field f");

https://rustwiki.org/zh-CN/reference/print.html%23%E5%9C%86%E6%8B%AC%E5%8F%B7%E8%A1%A8%E8%BE%BE%E5%BC%8F%E5%88%86%E7%BB%84%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/grouped-expr.md
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions.html
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ᕟᤒᬡୗӤጱં௔ړ

ፗളֵݸݩᕟᤒᬡୗጱૢೡړࣁզݢᐿᤒᬡୗӤӥ෈Ӿ҅پጱᮎࣁ꧋ᦜࣘᤒᬡୗӤጱં௔ਂࣁ
አٖ᮱ં௔̶

md#attributes-on-block-expressions [place]: ../expressions.md#place-expressions-and-
value-expressions

https://rustwiki.org/zh-CN/reference/print.html%23%E5%88%86%E7%BB%84%E8%A1%A8%E8%BE%BE%E5%BC%8F%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23attributes-on-block-expressions
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හᕟ޾හᕟᔱ୚ᤒᬡୗ

array-expr.md
commit: 31dc83fe187a87af2b162801d50f4bed171fecdb 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-5

හᕟᤒᬡୗ

ဩݙ

ArrayExpression :

   [  InnerAttribute* ArrayElements? ]

ArrayElements :

      Expression ( ,  Expression )* , ?

   | Expression ;  Expression

හᕟᤒᬡୗአ๶຅ୌහᕟ̶ හᕟᤒᬡୗํӷᐿ୵ୗ̶

ᒫӞᐿ୵ୗฎࣁහᕟӾڜԈڊಅํጱزᔰ꧊̶ ᬯᐿ୵ୗጱݙဩᥢڞ᭗ᬦࣁොೡݩӾනᗝᕹӞᔄ
ࣳጱ̵᭖ړݩᵍጱᤒᬡୗ๶ᤒሿ̶ ᬯ໏ᖫٟਖ਼ኞ౮Ӟӻ۱ތᬯԶᤒᬡୗጱ꧊ጱහᕟٌ҅Ӿහᕟ
ጱ෸ᶲଧ̶فᔰጱᶲଧ੪ฎᬯԶᤒᬡୗٟز

ᒫԫᐿ୵ୗጱݙဩᥢڞ᭗ᬦࣁොೡٖݩනᗝӷአӻአݩړ( ; )ݩړ ᵍጱᤒᬡୗ๶ᤒሿ̶ړ( ; ڹ(
ጱᤒᬡୗᤩᑍԅ᯿֛॔඙֢හ(repeat operand) ݩړ( ; ጱᤒᬡୗᤩᑍԅහᕟᳩଶ඙֢හݸ(
(length operand) ٌӾ҅හᕟᳩଶ඙֢හ஠ᶳฎ usize  ᔄࣳጱ҅ଚӬ஠ᶳฎଉᰁᤒᬡୗ҅ྲই
ฎਁᶎᰁ౲ଉᰁᶱ̶ Ԟ੪ฎ᧔҅ [a; b]  ᬯᐿ୵ୗտڠୌ۱ތ b  ӻ a  ꧊ጱහᕟ̶ ইຎහᕟᳩ
ଶ඙֢හጱ꧊य़ԭ 1҅ڞᥝ࿢ a  ጱᔄࣳਫሿԧ Copy҅౲ a  ᛔ૩ฎӞӻଉᰁᶱጱ᪠ஆ̶

୮ [a; b]  ୵ୗጱ᯿֛॔඙֢හ a  ฎӞӻଉᰁᶱ෸ٌ҅ਖ਼ᤩᦇᓒ࿢꧊හᕟᳩଶ඙֢හ b  ̶ེ
ইຎහᕟᳩଶ඙֢හ b  ԅ 0҅ڞଉᰁᶱ໑๜ӧտᤩ࿢꧊̶ ੒ԭᶋଉᰁᶱጱᤒᬡୗ҅ݝᦇᓒ࿢꧊
Ӟེ҅ᆐݸਖ਼ᕮຎ॔ګහᕟᳩଶ඙֢හ b  ̶ེ

⚠  ᦄޞғ୮හᕟᳩଶ඙֢හԅ 0 ෸҅ᘒ᯿֛॔඙֢හฎӞӻᶋଉᰁᶱጱఘ٭ӥ҅ፓࣁڹ 

https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E7%BB%84%E5%92%8C%E6%95%B0%E7%BB%84%E7%B4%A2%E5%BC%95%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/array-expr.md
https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E7%BB%84%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/const_eval.html%23constant-expressions
https://rustwiki.org/zh-CN/reference/tokens.html%23literals
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/expressions/path-expr.html
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rustc  ӾਂࣁӞӻ bug҅ܨ꧊ a  տᤩ࿢꧊҅֕ӧտᤩᲀྪᘒ੕ᛘጱٖਂအᄋ̶݇ᥠ
issue#74836̶

හᕟᤒᬡୗӤጱં௔

ፗളֵݸݩහᕟᤒᬡୗጱૢೡࣁզݢᐿᤒᬡୗӤӥ෈Ӿ҅پጱᮎࣁ꧋ᦜࣘᤒᬡୗӤጱં௔ਂࣁ
አٖ᮱ં௔̶

හᕟڔ޾ᇆᔱ୚ᤒᬡୗ

ဩݙ

IndexExpression :
   Expression [  Expression ]

හᕟڔ޾ᇆᔄࣳጱ꧊(slice-typed values)ݢզ᭗ᬦݸ᪙Ӟӻኧොೡݩ੗ᳮӞӻᔄࣳԅ usize  ጱ
ᤒᬡୗҁᔱ୚҂ጱොୗ๶੒ྌහᕟ౲ڔᇆᬰᤈᔱ୚༄ᔱ̶ ইຎහᕟฎݒݢጱٌ҅ڞ༄ᔱڊጱٖ
ਂ֖ᗝᬮݢզᤩᩙ꧊̶

੒ԭහᕟڔ޾ᇆᔄࣳԏक़ጱᔱ୚ᤒᬡୗ a[b]  ٌਫፘ୮ԭಗᤈ 
*std::ops::Index::index(&a, b)҅౲ᘏ֖ݒݢࣁᗝᤒᬡୗӤӥ෈Ӿፘ୮ԭಗᤈ 
*std::ops::IndexMut::index_mut(&mut a, b)̶ Өฦ᭗ොဩӞ໏҅Rust Ԟਖ਼ࣁ a  Ӥ॔ݍ
ൊفᥴ୚አ඙֢҅ፗັکತک੒Ӥᬿොဩጱਫሿ̶

හᕟڔ޾ᇆጱᔱ୚ฎ՗ᵭ୏তጱ̶හᕟᦢᳯฎӞӻଉᰁᤒᬡୗ҅ࢩྌහᕟᔱ୚ጱ᩼ኴ༄ັݢզ
ᬩᤈ෸ಗᤈ҅ইຎྌ෸᩼ኴ༄ັࣁኴ༄ັਖ਼᩼҅ڞވ ᖫᦲ෸᭗ᬦ༄ັଉᰁᔱ୚꧊๜᫝ᬰᤈ̶ࣁ
๚᭗ᬦ҅ᮎਖ਼಩୮ڹᕚᑕᗝԭ panicked ᇫா̶

[1, 2, 3, 4];
["a", "b", "c", "d"];
128ӻ0ጱහᕟތٖ //              ;[128 ;0]
[0u8, 0u8, 0u8, 0u8,];
[[1, 0, 0], [0, 1, 0], [0, 0, 1]]; // ԫᖌහᕟ
const EMPTY: Vec<i32> = Vec::new();
[EMPTY; 2];

https://github.com/rust-lang/rust/issues/74836
https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E7%BB%84%E8%A1%A8%E8%BE%BE%E5%BC%8F%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23attributes-on-block-expressions
https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E7%BB%84%E5%92%8C%E5%88%87%E7%89%87%E7%B4%A2%E5%BC%95%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/types/slice.html
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/const_eval.html%23constant-expressions
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හᕟڔ޾ᇆզक़ጱᔄࣳݢզ᭗ᬦਫሿ Index trait ޾ IndexMut trait ๶ᬡ౮හᕟᔱ୚ᤒᬡୗጱප
ຎ̶

// ἕᦊఘ٭ӥ,`unconditional_panic` lint༄ັտಗᤈ deny ᕆڦጱᦡᗝ҅
`ӥտํक़᮱ં௔ᦡᗝ `#[deny(unconditional_panic)]٭ἕᦊఘࣁ crate ܨ //
// ᘒ؟ `(["a", "b"])[n]` ᬯ໏ጱᓌۖܔாᔱ୚༄ᔱտᤩᧆ lint ༄ັڊ๶҅ᘒ൉ڹಸᲙ҅੕ᛘ
ᑕଧᤩ೏ᕷᖫᦲ̶
զ᭗ᬦᖫᦲ̶ڦྌᬯ᯾᧣֗ `unconditional_panic` ጱ lint ᕆࢩ //
#![warn(unconditional_panic)]

([1, 2, 3, 4])[2];        // 3

let b = [[1, 0, 0], [0, 1, 0], [0, 0, 1]];
b[1][2];                  // ग़ᖌහᕟᔱ୚

let x = (["a", "b"])[10]; // ޞᦄғᔱ୚᩼ኴ

let n = 10; 
// ᦲᘏဳғӤᤈݢզࣁ `#![warn(unconditional_panic)]` ᤩဳ᯽ጱఘ٭ӥഘ౮
// let n = if true {10} else {0};
// ᦶᦶ҅ᮎӥᤈ੪ӧտᤩ unconditional_panic lint ༄ັکԧ
  
let y = (["a", "b"])[n];  // panic

let arr = ["a", "b"];
arr[10];                  // ޞᦄғᔱ୚᩼ኴ

https://rustwiki.org/zh-CN/std/ops/trait.Index.html
https://rustwiki.org/zh-CN/std/ops/trait.IndexMut.html
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ᕟᔱ୚ᤒᬡୗز޾ᕟز

tuple-expr.md
commit: 09142b820fe8713c4cba451713c7d11e67d7fbd8 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-6

ᕟᤒᬡୗز

ဩݙ

TupleExpression :

   (  InnerAttribute* TupleElements? )

TupleElements :

   ( Expression ,  )+ Expression?

ᕟ꧊̶زᕟᤒᬡୗአ๶຅ୌز

زᤒ҅ᬯԶᤒᬡୗᤩᑍԅڜᵍጱᤒᬡୗړݩ੗ᳮጱզ᭖ݩೡࢺԅғӞ੒ڞဩᥢݙᕟᤒᬡୗጱز
ᕟڡত۸඙֢හ(tuple initializer operands)̶ ԅԧ᭿ࢺ޾عೡݩᤒᬡୗႰႝ҅Ӟززᕟᤒᬡୗ
ጱزᕟڡত۸඙֢හݸጱ᭖ݩӧᚆ፜ኼ̶

ত۸඙֢හጱහڡᕟز ᕟᔄࣳጱෛ꧊̶زᕟᤒᬡୗฎӞӻ꧊ᤒᬡୗ҅ਙտᤩ࿢꧊ᦇᓒ౮Ӟӻز
ᰁ຅౮زᕟጱزහ(arity)̶ ဌํزᕟڡত۸඙֢හጱزᕟᤒᬡୗኞ౮ززܔᕟ(unit tuple)̶ ੒
ԭٌ՜زᕟᤒᬡୗ҅ᒫӞӻᤩٟفጱزᕟڡত۸඙֢හڡত۸ᒫ 0 ӻزᔰ҅ᵋݸጱ඙֢හׁེ
ᕟᤒᬡୗ ('a', 'b', 'c')زࣁᔰ̶ ֺই҅زত۸ӥӞӻ୏তጱڡ  Ӿ҅ 'a' زত۸ᒫ 0 ӻڡ 
ᔰጱ꧊҅ 'b' ᔰ҅زত۸ᒫ 1 ӻڡ  'c' ᔰ̶زত۸ᒫ2ӻڡ 

ፘଫᔄࣳጱᐏֺғ޾ᕟᤒᬡୗز

ᤒᬡୗ ᔄࣳ

() ()  (unit)

(0.0, 4.5) (f64, f64)

("x".to_string(), ) (String, )

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E5%92%8C%E5%85%83%E7%BB%84%E7%B4%A2%E5%BC%95%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/tuple-expr.md
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/expressions/grouped-expr.html
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
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("a", 4usize, true) (&'static str, usize, bool)

ᕟᤒᬡୗӤጱં௔ز

ፗളֵݸݩᕟᤒᬡୗጱૢೡزࣁզݢᐿᤒᬡୗӤӥ෈Ӿ҅پጱᮎࣁ꧋ᦜࣘᤒᬡୗӤጱં௔ਂࣁ
አٖ᮱ં௔̶

ᕟᔱ୚ᤒᬡୗز

ဩݙ

TupleIndexingExpression :
   Expression .  TUPLE_INDEX

ጱਁྦྷ̶[tuple structs][ᕟᕮ຅֛ز]ᕟ౲زݐᕟᔱ୚ᤒᬡୗᤩአ๶ਂز

 ᪙Ӟӻݸᕟ඙֢හ(tuple operand)*ጱᤒᬡୗز*ԅғӞӻᤩᑍԅڞဩᥢݙᕟᔱ୚ᤒᬡୗጱز
੕ᵭ̵ڹᥝ࿢ᧆᔱ୚஠ᶳٟ౮Ӟӻӧᚆํڞဩᥢݙᕟᔱ୚ጱز ᕟᔱ୚̶ز᪙Ӟӻݸٚݸ๋҅.
ӥښᕚݸ޾ᖗጱ܈ᬰਁګᶎᰁጱ୵ୗ̶ ֺই 0 2 ޾   ฎݳဩጱزᐙᔱ୚҅֕ 01̵ 0_̵ 0i32

ᬯԶӧᤈ̶

ᕟ඙֢හزᕟᔱ୚஠ᶳฎز ̶[tuple structs][ᕟᕮ຅֛ز]ᕟᔄࣳ౲زᕟ඙֢හጱᔄࣳ஠ᶳฎز
ᔄࣳጱਁྦྷጱݷᑍ̶ҁᦲᘏဳғᬯݙఽᥧܻ෈ᤒᬡํᳯ᷌҅ᬯ᯾Ԟᕳܻڊ෈ The tuple index
must be a name of a field of the type of the tuple operand.҂

੒زᕟᔱ୚ᤒᬡୗጱ࿢꧊ᦇᓒᴻԧᚆ࿢زٌݐᕟ඙֢හጱ੒ଫ֖ᗝጱ꧊ԏक़ဌํٌ՜֢አ̶ ֢
ԅ֖ᗝᤒᬡୗ҅زᕟᔱ୚ᤒᬡୗጱ࿢꧊ᕮຎฎزᕟ඙֢හਁྦྷጱ֖ᗝ҅ᧆਁྦྷӨزᕟᔱ୚ݶ
̶ݷ

ᕟᔱ୚ᤒᬡୗᐏֺғز

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E8%A1%A8%E8%BE%BE%E5%BC%8F%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23attributes-on-block-expressions
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E7%B4%A2%E5%BC%95%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/tokens.html%23tuple-index
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/tokens.html%23integer-literals
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions


2022/5/27 17:31Rust 参考⼿册 中⽂版

第209/418⻚https://rustwiki.org/zh-CN/reference/print.html

ဳ఺ғӨਁྦྷᦢᳯᤒᬡୗӧز҅ݶᕟᔱ୚ᤒᬡୗݢզฎ᧣አᤒᬡୗጱڍහ඙֢හ̶ ҁᬯ
ԏಅզݢᤈ҅҂ࢩԅزᕟᔱ୚ᤒᬡୗӧտӨොဩ᧣አፘႰႝ҅ࢩԅොဩݷӧݢᚆฎහਁ̶

ဳ఺ғᡱᆐහᕟڔ޾ᇆԞํزᔰ҅֕ਙժ஠ᶳֵአහᕟ౲ڔᇆᔱ୚ᤒᬡୗ౲ڔᇆཛྷୗ݄ᦢ
ᳯਙժጱزᔰ̶

// ᔱ୚༄ᔱӞӻزᕟ
let pair = ("a string", 2);
assert_eq!(pair.1, 2);

// ᔱ୚༄ᔱӞӻزᕟᕮ຅֛
let point = Point(1.0, 0.0);
assert_eq!(point.0, 1.0);
assert_eq!(point.1, 0.0);

https://rustwiki.org/zh-CN/reference/expressions/call-expr.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html%23array-and-slice-indexing-expressions
https://rustwiki.org/zh-CN/reference/patterns.html%23slice-patterns
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ᕮ຅֛ᤒᬡୗ

struct-expr.md
commit: eb5290329316e96c48c032075f7dbfa56990702b 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-02-21

ဩݙ

StructExpression :
      StructExprStruct
   | StructExprTuple
   | StructExprUnit

StructExprStruct :

   PathInExpression {  InnerAttribute* (StructExprFields | StructBase)? }

StructExprFields :

   StructExprField ( ,  StructExprField)* ( ,  StructBase | , ?)

StructExprField :
      IDENTIFIER
   | (IDENTIFIER | TUPLE_INDEX) :  Expression

StructBase :
   ..  Expression

StructExprTuple :
   PathInExpression (

      InnerAttribute*

      ( Expression ( ,  Expression)* , ? )?

   )

StructExprUnit : PathInExpression

ᕮ຅֛ᤒᬡୗڠୌᕮ຅֛౲ᘶ֛ݳጱ꧊̶ਙኧ೰ݻᕮ຅֛ᑕଧᶱ̵ຍԈ̵֛ݒᘶ֛ݳᑕଧᶱጱ
᪠ஆ҅զ݊Өྌᑕଧᶱጱਁྦྷ੒ଫጱ꧊ᕟ౮̶ ᕮ຅֛ᤒᬡୗํӣᐿ୵ୗғᕮ຅֛(struct)̵زᕟ
ᕮ຅֛(tuple)زܔ޾ᕮ຅֛(unit)̶

https://rustwiki.org/zh-CN/reference/print.html%23%E7%BB%93%E6%9E%84%E4%BD%93%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/struct-expr.md
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/tokens.html%23tuple-index
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/unions.html
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ӥᶎฎᕮ຅֛ᤒᬡୗጱᐏֺғ

ᕮ຅֛ᤒᬡୗጱਁྦྷᦡᗝ

አᜰೡݩ಩ਁྦྷೡ᩸๶ጱᕮ຅֛ᤒᬡୗ꧋ᦜզձ఺ᶲଧ೰ਧྯӻਁྦྷጱ꧊̶ਁྦྷݷӨ꧊ԏᳵአ
ᵍ̶ړݩٛ

ᘶ֛ݳᔄࣳጱ꧊ݝᚆֵአྌݙဩڠୌ҅ଚӬݝᚆ೰ਧӞӻਁྦྷ̶

ဩݙහୗๅෛڍ

ᕮ຅֛ᤒᬡୗ຅ୌӞӻᕮ຅֛ᔄࣳጱ꧊෸ݢզզ .. ဩᤒݙဩᕮੲ҅ᬯᐿݙ᪙Ӟӻᤒᬡୗጱݸ 
ᐏᬯฎӞᐿڍහୗๅෛ(functional update)̶ .. හୗๅڍ᪙ጱᤒᬡୗҁྌᤒᬡୗᤩᑍԅྌݸ 
ෛጱच(base)҂஠ᶳӨྋࣁ຅᭜ጱෛᕮ຅֛꧊ฎݶӞᐿᕮ຅֛ᔄࣳጱ̶

ෆӻᕮ຅֛ᤒᬡୗضԅ૪೰ਧጱਁྦྷֵአ૪ᕳਧጱ꧊҅ᆐٚݸ՗चᤒᬡୗ(base expression)᯾
ԅ֟ۃ๚೰ਧጱਁྦྷᑏۖ౲॔ګ꧊̶ Өಅํᕮ຅֛ᤒᬡୗӞ໏҅ྌᕮ຅֛ᔄࣳጱಅํਁྦྷ஠ᶳ
ฎݢᥠጱ҅ኜᛗᮎԶဌํดୗݷ޸ጱਁྦྷԞฎইྌ̶

ଃᜰೡݩጱᕮ຅֛ᤒᬡୗӧᚆፗളአࣁ஗ሾᤒᬡୗ౲ ifᤒᬡୗጱ१᮱҅Ԟӧᚆፗളአࣁ if let౲
ࢺࣁӞӻᤒᬡୗٖҁֺইݚࣁᯈᤒᬡୗጱ༄ḵ੒᨝(scrutinee)Ӥ̶ ֕ฎ҅ইຎᕮ຅֛ᤒᬡୗ܃
ೡٖݩ҂҅ݢڞզአࣁᬯԶఘ٭ӥ̶

຅᭜زᕟᕮ຅֛෸ٌਁྦྷݢݷզฎդᤒᔱ୚ጱ܈ᬰګෆහහ꧊̶ ᬯӾᤒᬡොဩᬮݢզӨचᕮ຅

Point {x: 10.0, y: 20.0};
NothingInMe {};
TuplePoint(10.0, 20.0);
TuplePoint { 0: 10.0, 1: 20.0 }; // පຎ޾ӤӞᤈӞ໏
let u = game::User {name: "Joe", age: 35, score: 100_000};
some_fn::<Cookie>(Cookie);

let mut base = Point3d {x: 1, y: 2, z: 3};
let y_ref = &mut base.y;
Point3d {y: 0, z: 10, .. base}; // OK, ํݝ base.x ឴ݐᬰ๶ԧ
drop(y_ref);

https://rustwiki.org/zh-CN/reference/print.html%23%E7%BB%93%E6%9E%84%E4%BD%93%E8%A1%A8%E8%BE%BE%E5%BC%8F%E7%9A%84%E5%AD%97%E6%AE%B5%E8%AE%BE%E7%BD%AE
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E5%BC%8F%E6%9B%B4%E6%96%B0%E5%8F%A5%E6%B3%95
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-expressions
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-let-expressions
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/glossary.html%23scrutinee
https://rustwiki.org/zh-CN/reference/expressions/grouped-expr.html
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֛Ӟֵ᩸አ๶ऴ꧌ٌ֟๚೰ਧጱᔱ୚ғ

ত۸ᕮ຅֛ਁྦྷጱளഠොဩڡ

୮ֵአਁྦྷጱਁݷҁဳ఺ӧฎ֖ᗝᔱ୚හਁ҂ڡত۸຤හഝᕮ຅ҁᕮ຅̵֛ຍԈ̵ᘶ֛ݳ҂
෸҅꧋ᦜਖ਼ fieldname: fieldname  ٟ౮ fieldname  ᬯ໏ጱᓌ۸୵ୗ̶ ᬯᐿݙဩᦏդᎱๅ੝
᯿॔҅ๅےᔲ̶ٻ ֺইғ

For example: For example:

ᕟᕮ຅֛ᤒᬡୗز

አࢺೡݩೡ᩸ਁྦྷጱᕮ຅֛ᤒᬡୗ຅᭜ڊ๶ጱᕮ຅֛ԅزᕟᕮ຅̶֛ ᡱᆐԅԧਠෆ᩸ᥠ҅Ԟ಩
ਙ֢ԅӞӻᇙਧጱҁᕮ຅֛҂ᤒᬡୗࣁڜᬯ᯾҅֕ਫᴬӤਙᒵհԭಗᤈزᕟᕮ຅֛຅᭜࢏ጱ᧣
አᤒᬡୗ̶ֺইғ

ᕮ຅֛ᤒᬡୗزܔ

ᕮ຅֛ጱزܔྌݻᕮ຅֛ᑕଧᶱ(unit struct item)ጱ᪠ஆ̶ Ԟฎ೰زܔฎݝᕮ຅֛ᤒᬡୗزܔ
꧊ጱᵌୗଉᰁ̶ زܔᕮ຅֛ጱ꧊Ԟݢզአ෫ਁྦྷᕮ຅֛ᤒᬡୗ๶຅᭜̶ֺইғ

struct Color(u8, u8, u8);
let c1 = Color(0, 0, 0);  // ڠୌزᕟᕮ຅֛ጱَࣳොဩ̶
let c2 = Color{0: 255, 1: 127, 2: 0};  // ೲᔱ୚๶೰ਧਁྦྷ̶
let c3 = Color{1: 0, ..c2};  // ֵአचጱਁྦྷ꧊๶ऴٟᕮ຅֛ጱಅํٌ՜ਁྦྷ̶

Point3d { x: x, y: y_value, z: z };
Point3d { x, y: y_value, z };

struct Position(i32, i32, i32);
Position(0, 0, 0);  // ڠୌزᕟᕮ຅֛ጱَࣳොဩ̶
let c = Position;  // `c` ฎӞӻളත3ӻ݇හጱڍහ̶
let pos = c(8, 6, 7);  // ڠୌӞӻ `Position` ꧊̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%88%9D%E5%A7%8B%E5%8C%96%E7%BB%93%E6%9E%84%E4%BD%93%E5%AD%97%E6%AE%B5%E7%9A%84%E5%BF%AB%E6%8D%B7%E6%96%B9%E6%B3%95
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E7%BB%93%E6%9E%84%E4%BD%93%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8D%95%E5%85%83%E7%BB%93%E6%9E%84%E4%BD%93%E8%A1%A8%E8%BE%BE%E5%BC%8F
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ᕮ຅֛ᤒᬡୗӤጱં௔

ፗളݸݩᕮ຅֛ᤒᬡୗጱૢೡࣁզݢᐿᤒᬡୗӤӥ෈Ӿ҅پጱᮎࣁ꧋ᦜࣘᤒᬡୗӤጱં௔ਂࣁ
ֵአٖ᮱ં௔̶

struct Gamma;
let a = Gamma;  // Gammaጱ꧊̶
let b = Gamma{};  // ޾`a`ጱ꧊ਠقӞ໏̶

https://rustwiki.org/zh-CN/reference/print.html%23%E7%BB%93%E6%9E%84%E4%BD%93%E8%A1%A8%E8%BE%BE%E5%BC%8F%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23attributes-on-block-expressions
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᧣አᤒᬡୗ

call-expr.md
commit: 31dc83fe187a87af2b162801d50f4bed171fecdb 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-5

ဩݙ

CallExpression :

   Expression (  CallParams? )

CallParams :

   Expression ( ,  Expression )* , ?

᧣አᤒᬡୗአ๶᧣አڍහ̶ ᧣አᤒᬡୗጱݙဩᥢڞԅғӞӻᤩᑍ֢*ڍහ඙֢හ(function
operand)ጱᤒᬡୗ҅ݸ᪙Ӟӻࢺೡݩ੗ᳮጱ᭖ۆړݩጱᤩᑍԅ݇හ඙֢හ(argument
operands)*ጱᤒᬡୗڜᤒ̶ ইຎڍහ๋ᕣᬬڞ҅ࢧྌ᧣አᤒᬡୗಗᤈਠ౮̶ ੒ԭᶋڍහᔄ
ࣳ҅ᤒᬡୗ f(...)  տֵአ std::ops::Fn̵ std::ops::FnMut  ౲ std::ops::FnOnce  ᬯԶ
trait Ӥጱ຤Ӟොဩ҅ᭌೠֵአߺӻᥝ፡ f  ই֜឴ٌݐᬌفጱ݇හٍ֛҅੪ฎ፡ฎ᭗ᬦ୚አ̵
አ̶ Rust Ԟտ໑ഝᵱ׵᭗ᬦᛔۖݢጱ̶ ইํᵱᥝ҅Ԟݐಅํ๦๶឴ݐ୚አ̵ᬮฎ᭗ᬦ឴ݒݢ
ᥝᛔۖ੒ f  ֢ᥴ୚አ॒ቘ̶

ӥᶎฎӞԶ᧣አᤒᬡୗጱᐏֺғ

හ᧣አጱၾྏڍ

ԅ឴஑ๅፗᥡጱਠقᴴਧጱݙဩᥢ҅ڞRust ੒ಅํڍහ᧣᮷֢ԧᔥ۸(sugar)॒ቘ̶ ໑ഝ୮ڹ
֢አऒٖጱᑕଧᶱ᧣አጱԫԎ௔҅ڍහ᧣አํݢᚆᵱᥝਠقᴴਧ̶

ဳ఺ғᬦ݄҅Rust ᐒࣁ܄෈໩̵ᦓ̵᷌RFC ٌ޾՜ᐒ܄෈ᒍӾֵአԧ๞᧍“Ꮯਧ௔ڍහ᧣

let three: i32 = add(1i32, 2i32);
let name: &'static str = (|| "Rust")();

https://rustwiki.org/zh-CN/reference/print.html%23%E8%B0%83%E7%94%A8%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/call-expr.md
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types/function-item.html
https://doc.rust-lang.org/std/ops/trait.Fn.html
https://doc.rust-lang.org/std/ops/trait.FnMut.html
https://doc.rust-lang.org/std/ops/trait.FnOnce.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E8%B0%83%E7%94%A8%E7%9A%84%E6%B6%88%E6%AD%A7
https://rustwiki.org/zh-CN/reference/paths.html%23qualified-paths
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አݙဩ(Unambiguous Function Call Syntax)”̵“᭗አڍහ᧣አݙဩ(Universal Function
Call Syntax)” ౲ “UFCS”̶ ֕ฎ҅ᬯӻ๞᧍ᗌԓൈᬿݢ҅ێᚆᬮտႰႝ୮ڹጱᦓ̶᷌ ౯ժ
ԭ൤ᔱ̶׎ᬯ᯾൉᩸ᬯӻ᦯ฎԅԧࣁ

੝හپᐿఘ٭ӥᕪଉտڊሿӞԶ੕ᛘොဩ᧣አ౲ىᘶڍහ᧣አጱളݑᘏ౲୚አ੒᨝ӧกᏟጱఘ
۱ೡғݢ٭ᬯԶఘ̶٭

֢አऒٖጱग़ӻ trait ԅݶӞᔄࣳਧԎԧፘݷݶᑍጱොဩ
ᛔۖᥴ୚(Auto- deref )አ൥ӧਧጱఘ٭Ҕֺই҅ړ܄ฬᚆ೰ᰒ๜᫝ጱොဩ޾೰ᰒಅ೰੒
᨝Ӥጱොဩ
ӧଃ݇හጱොဩ҅੪؟ default()  ᬯ໏ጱ޾ᬬࢧᔄࣳጱં௔(properties)ጱ҅ই 
size_of()

ԅԧᥴ٬ᬯᐿԫԎ௔҅ᑕଧާݢզֵአๅٍ֛ጱ᪠ஆ̵ᔄࣳ౲ trait ๶กᏟ೰դ՜ժమᥝጱොဩ
౲ڍහ̶

ֺইғ

https://doc.rust-lang.org/std/default/trait.Default.html%23tymethod.default
https://doc.rust-lang.org/std/mem/fn.size_of.html
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ๅग़ᕡᜓۖ޾๢᧔ก᧗݇ᘍRFC 132̶

trait Pretty {
    fn print(&self);
}

trait Ugly {
  fn print(&self);
}

struct Foo;
impl Pretty for Foo {
    fn print(&self) {}
}

struct Bar;
impl Pretty for Bar {
    fn print(&self) {}
}
impl Ugly for Bar {
    fn print(&self) {}
}

fn main() {
    let f = Foo;
    let b = Bar;

    // ౯ժݢզᬯ໏؉҅ࢩԅ੒ԭ`Foo`҅౯ժํݝӞӻݷԅ `print` ጱᑕଧᶱ
    f.print();
    // ੒ԭ `Foo`๶᧔҅ᬯ໏ฎๅกᏟԧ҅֕ဌ஠ᥝ
    Foo::print(&f);
    // ইຎ֦ӧཻࡅᓌ၄ጱᦾ҅ᮎ҅Ԟݢզᬯ໏
    <Foo as Pretty>::print(&f);

    // b.print(); // Კ᧏ғ ݎሿग़ӻ `print`
    // Bar::print(&b); // ՖᲙғ ݎሿग़ӻ `print`

    // ஠ᥝ҅ࢩԅ֢አऒٖጱग़ӻᑕଧᶱਧԎԧ `print`
    <Bar as Pretty>::print(&b);
}

https://github.com/rust-lang/rfcs/blob/master/text/0132-ufcs.md
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ොဩ᧣አᤒᬡୗ

method-call-expr.md
commit: eb5290329316e96c48c032075f7dbfa56990702b 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-02-21

ဩݙ

MethodCallExpression :

   Expression .  PathExprSegment ( CallParams? )

ොဩ᧣አኧӞӻᤒᬡୗҁളݑᘏ(receiver)҂ݸ᪙Ӟӻܔᅩݩ( . )̵Ӟӻᤒᬡୗ᪠ஆྦྷ(path
segment)޾Ӟӻࢺೡݩ੗ᳮጱጱᤒᬡୗڜᤒᕟ౮̶ ොဩ᧣አᤩᥴຉԅᇙਧ trait Ӥጱىᘶොဩ
෸҅ইຎᅩૢݩᬟጱᤒᬡୗํᏟڔጱ૪Ꭳጱ selfᔄࣳ҅ڞտᶉாݎړࣈ(statically dispatch)ᕳ
տ᯻ڞᬟጱᤒᬡୗฎᳵളጱ trait੒᨝҅ૢݩොဩ๶ಗᤈҔইຎᅩݷݶጱ຤ӻکྌᔄࣳӥັತࣁ
አۖாݎړ(dynamically dispatch)ጱොୗ̶

trait object.

አ̶ ᬯᵱᥝྲٌ՜׵ᘏ؉ᥴ୚አ౲ݑᚆտᛔۖ੒ളݢತොဩ᧣አ෸҅ԅԧ᧣አ຤ӻොဩ҅ັࣁ
ӥᬿྍṈғکᚆጱොဩ̶ٍ֛տአݢᚆᵱᥝ᧣አᦜग़ݢԅᬯࢩහๅ॔๥ጱັತၞᑕ҅ڍ

ᒫӞྍฎ຅ୌײᭌളݑᘏᔄࣳጱڜᤒ̶᭗ᬦ᯿॔੒ളݑᘏᤒᬡୗጱᔄ֢ࣳᥴ୚አ҅ਖ਼᭬کጱྯ
ӻᔄࣳႲڜکےᤒӾ҅ᆐٚݸ๋ࣁݸ੤ᦶᬰᤈӞེᶋࢴਧ੮ੑᔄࣳᛔۖ୩᫨(unsized
coercion)҅ইຎ౮ڞ҅ۑਖ਼ᕮຎᔄࣳԞႲکےྌᔄࣳڜᤒ᯾̶ ᆐࣁٚ҅ݸᬯӻڜᤒӾጱྯӻײ
ᭌᔄࣳ T T& ےᔲ᪙፳Ⴒݸ  mut T& ޾  ᭌᶱ̶ײ 

ֺই҅ളݑᘏጱᔄࣳԅ Box<[i32;2]>҅ײڞᭌᔄࣳԅ 
Box<[i32;2]>҅ &Box<[i32;2]>҅ &mut Box<[i32;2]>҅ [i32; 2]ҁ᭗ᬦᥴ୚አ஑
҂҅ک &[i32; 2]҅ &mut [i32; 2]҅ [i32]ҁ᭗ᬦᶋࢴਧ੮ੑᔄࣳᛔۖ୩᫨஑ک҂҅ &

[i32]๋҅ݸฎ &mut [i32]̶

ᆐ҅ݸ੒ྯӻײᭌᔄࣳ T҅ᖫᦲ࢏տਙጱզӥ֖ᗝӤ൤ᔱӞӻݢᥠጱݷݶොဩ҅ತݸکᬮտ಩
ྌොဩಅંጱᔄࣳ୮؉ളݑᘏғ

let pi: Result<f32, _> = "3.14".parse();
let log_pi = pi.unwrap_or(1.0).log(2.72);

https://rustwiki.org/zh-CN/reference/print.html%23%E6%96%B9%E6%B3%95%E8%B0%83%E7%94%A8%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/method-call-expr.md
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23methods
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/type-coercions.html%23unsized-coercions
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
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1. T  ጱํࢴොဩҁፗളࣁ T  Ӥਫሿጱොဩ҂̶
2. ኧ T  ૪ਫሿጱݢᥠጱ trait ಅ൉׀ጱձ֜ොဩ̶ইຎ T  ฎӞӻᔄࣳ݇හ҅ڞḒັضತኧ 

T  Ӥጱ traitᕅ๳ಅ൉׀ጱොဩ̶ᆐັݸತ֢አऒٖಅํٌ՜ጱොဩ̶

ဳ఺ғັತฎೲᶲଧᬰᤈጱ҅ᬯํ෸տ੕ᛘڊሿӧॡᒧݳፗᥧጱᕮຎ̶ ӥᶎጱդᎱਖ਼಑
տັತ &selfضԅḒࢩ҅”!In trait impl“ ܦ  Ӥጱොဩ҅ࣁತکᕮ຅֛ Foo  ጱҁളݑᘏᔄ
ࣳԅ҂ &mut self  ጱҁํࢴ҂ොဩҁ Foo::bar҂ԏضڹತکҁളݑᘏᔄࣳԅ &self
ጱ҂traitොဩҁ Bar::bar҂̶

ইຎӤᶎᬯᒫԫྍັತ੕ᛘԧग़ӻݢᚆጱײᭌᔄࣳ1҅੪տ੕ᛘಸᲙ҅ྌ෸஠ᶳਖ਼ളݑᘏ᫨ഘԅ
ᭇ୮ጱളݑᘏᔄࣳٚ๶ᬰᤈොဩ᧣አ̶

ྌොဩᬦᑕӧᘍᡤളݑᘏጱݒݢ௔౲ኞਂ๗҅Ԟӧᘍᡤොဩฎވԅᶋਞق( unsafe )ොဩ̶ Ӟ෮
ັತکԧӞӻොဩ҅ইຎኧԭᬯԶҁݒݢ௔̵ኞਂ๗౲ق؋௔҂ܻࢩӾጱӞӻҁ౲ग़ӻ҂ᘒӧ
ᚆ᧣አ҅ڞտಸᖫᦲᲙ᧏̶

ইຎ຤ྍᏳکԧਂࣁग़ӻݢᚆ௔ොဩጱఘྲ҅٭ইာࣳොဩԏᳵ౲ traitොဩԏᳵᤩᦊԅฎፘݶ
ጱ҅ᮎԍਙ੪տ੕ᛘᖫᦲᲙ᧏̶ ᬯԶఘ٭੪ᵱᥝֵአڍහ᧣አጱၾྏݙဩ๶ԅොဩ᧣አ౲ڍහ
᧣አၾᴻྏԎ̶

struct Foo {}

trait Bar {
  fn bar(&self);
}

impl Foo {
  fn bar(&mut self) {
    println!("In struct impl!")
  }
}

impl Bar for Foo {
  fn bar(&self) {
    println!("In trait impl!")
  }
}

fn main() {
  let mut f = Foo{};
  f.bar();
}

https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E6%B3%A8
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html%23disambiguating-function-calls
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html%23disambiguating-function-calls
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⚠  ᦄޞғ ੒ԭ trait੒᨝҅ইຎํӞӻӨ traitොဩݷݶጱํࢴොဩ҅ᮎԍ୮੤ᦶࣁොဩ
᧣አᤒᬡୗ(method call expression)Ӿ᧣አᧆොဩ෸҅ਖ਼ᖫᦲಸᲙ̶ ྌ෸҅ݢզֵአၾ
ᴻڍහ᧣አྏԎጱݙဩ๶กᏟ᧣አ᧍Ԏ̶ ࣁ trait੒᨝Ӥֵአၾᴻڍහ᧣አྏԎጱݙဩ҅
ਖ਼ݝᚆ᧣አ traitොဩ҅෫ဩ᧣አํࢴොဩ̶ ಅզݝᥝӧࣁ trait੒᨝ӤਧԎ޾ traitොဩݶ
ᬯᐿἋᅸ̶کොဩ੪ӧտᏳํࢴጱݷ

1ғᬯӻଫᧆ᪙ݸᶎ᧔ጱොဩྏݷԎԧӞ໏҅ইຎᔄࣳ T  ጱӷӻ trait ᮷ํ᧣አጱᮎӻොဩ҅ᮎ
ྌොဩጱ᧣አᘏᔄࣳ੪ӧᚆᏟਧԧ҅੪ᵱᥝၾྏ̶

https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html%23disambiguating-function-calls
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E8%80%85%E6%B3%A8
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ਁྦྷᦢᳯᤒᬡୗ

field-expr.md
commit: 23672971a16c69ea894bef24992b74912cfe5d25 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-5

ဩݙ

FieldExpression :
   Expression .  IDENTIFIER

*ਁྦྷᤒᬡୗ(field expression)*ฎᦇᓒ࿢ݐᕮ຅֛౲ᘶ֛ݳጱਁྦྷጱٖਂ֖ᗝጱ֖ᗝᤒᬡୗ̶
୮඙֢හݒݢ෸ٌ҅ਁྦྷᤒᬡୗԞฎݒݢጱ̶

*ਁྦྷᤒᬡୗ(field expression)ጱݙဩᥢڞԅғӞӻᤩᑍԅ਻࢏඙֢හ(container operand)*ጱ
ᤒᬡୗݸ᪙Ӟӻܔᅩݩ( . ݩೡࢺᶎӧᚆٚᔲ᪙፳ӞӻᤩݸฎӞӻຽᦩᒧ̶ ਁྦྷᤒᬡୗݸ๋҅(
੗ᳮ᩸๶ጱ᭖ۆړݩጱᤒᬡୗڜᤒҁᬯᐿᤒᐏᬯฎӞӻොဩ᧣አᤒᬡୗ҂̶ ࢩྌਁྦྷᤒᬡୗӧ
ᚆฎ᧣አᤒᬡୗጱڍහ᧣አᘏ̶

ਁྦྷᤒᬡୗդᤒᕮ຅֛( struct )౲ᘶ֛ݳ( union )ጱਁྦྷ̶ᥝ᧣አਂؙࣁᕮ຅֛ጱਁྦྷӾጱڍ
හ҅ᵱᥝࣁྌਁྦྷᤒᬡୗक़ےӤࢺೡ̶ݩ

ဳ఺ғইຎᥝࣁ᧣አᤒᬡୗӾֵአਙ(๶᧣አڍහ)҅ᥝ಩ྌਁྦྷᤒᬡୗضአࢺೡ۱ݩᤰ౮
Ӟӻࢺೡݩᤒᬡୗ̶

ᐏֺғ

let holds_callable = HoldsCallable { callable: || () };

// ᶋဩ: տᤩᥴຉԅ᧣አ "callable"ොဩ
// holds_callable.callable();

ဩݳ //
(holds_callable.callable)();

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E6%AE%B5%E8%AE%BF%E9%97%AE%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/field-expr.md
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/expressions.html%23mutability
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/expressions/method-call-expr.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/expressions/grouped-expr.html
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ᛔۖᥴ୚አ

ইຎ਻࢏඙֢හጱᔄࣳਫሿԧ Deref  ౲ DerefMutҁᬯ٬ݐԭᧆ඙֢හฎވԅݒݢ҂҅ڞտੱ
ᚆ̶ ᬯӻᬦᑕԞᤩݢᛔۖᥴ୚አ(automatically dereferenced)҅զֵਁྦྷᦢᳯ౮ԅࣈᚆग़ེݢ
ᓌᑍԅᛔۖᥴ୚አ(autoderef)̶

አ׵

୮׵አ෸҅ᕮ຅֛ጱݱӻਁྦྷզ݊੒ᕮ຅֛ጱෆ֛୚አ᮷ᤩᥤԅஂྌړᐶጱਫ̶֛ ইຎᕮ຅֛
ဌํਫሿ Drop҅ݶ෸ᧆᕮ຅֛݈ਂؙࣁੴ᮱ݒᰁӾ҅ҁᬯᐿݱӻਁྦྷᤩᥤԅஂྌړᐶጱܔᇿ
ਫ֛ጱ᭦ᬋ҂ᬮᭇአԭྯӻਁྦྷጱᑏڊ(move out)̶ ֕ইຎ੒ Box۸ԏक़ጱአಁᛔਧԎᔄࣳಗ
ᤈᛔۖᥴ୚አ҅ᬯҁᐿݱӻਁྦྷᤩᥤԅஂྌړᐶጱܔᇿਫ֛ጱ᭦ᬋ҂੪ӧᭇአԧ̶

mystruct.myfield;
foo().x;
(Struct {a: 10, b: 20}).a;
(mystruct.function_field)() // ᧣አᤒᬡୗ᯾۱ތӞӻਁྦྷᤒᬡୗ

struct A { f1: String, f2: String, f3: String }
let mut x: A;
let a: &mut String = &mut x.f1; // x.f1 ᤩ׵ݒݢአ
let b: &String = &x.f2;         // x.f2 ᤩӧ׵ݒݢአ
let c: &String = &x.f2;         // ݢզᤩེٚ׵አ
let d: String = x.f3;           // ՗ x.f3 Ӿᑏڊ

https://rustwiki.org/zh-CN/reference/print.html%23%E8%87%AA%E5%8A%A8%E8%A7%A3%E5%BC%95%E7%94%A8
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23deref-and-derefmut
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23deref-and-derefmut
https://rustwiki.org/zh-CN/reference/expressions.html%23mutability
https://rustwiki.org/zh-CN/reference/print.html%23%E5%80%9F%E7%94%A8
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23drop
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23boxt
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ᳮ۱ᤒᬡୗ

closure-expr.md
commit: d23f9da8469617e6c81121d9fd123443df70595d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

ClosureExpression :

   move ?

   ( ||  | |  ClosureParameters? |  )
   (Expression | ->  TypeNoBounds BlockExpression)

ClosureParameters :

   ClosureParam ( ,  ClosureParam)* , ?

ClosureParam :

   OuterAttribute* PatternNoTopAlt ( :  Type )?

ᳮ۱ᤒᬡୗ҅Ԟᤩᑍԅ lambdaᤒᬡୗ౲ lambda҅ਙਧԎԧӞӻᳮ۱ᔄࣳ҅ଚ಩ྌᤒᬡୗ࿢꧊
ᦇᓒԅᧆᔄࣳጱ꧊̶ ᳮ۱ᤒᬡୗጱݙဩᥢڞԅғضฎӞӻݢᭌጱ moveىᲫਁ҅ݸ᪙Ӟ੒ᓕ᭲
ਧኴᒧ( | )੗ᳮጱ᭖ۆړݩጱᤩᑍԅᳮ۱݇හ(closure parameters)ጱཛྷୗڜᤒҁྯӻᳮ۱݇හ᮷
: ᭗ᬦࣈᭌݢ <- ᭗ᬦࣈᭌݢ᪙ٌᔄࣳ҂҅ٚݸ  ฎᤩᑍԅᳮ۱֛඙֢ݸᔄ๋ࣳ҅ࢧ᪙Ӟӻᬬݸ 
හ(closure body operand) ጱᤒᬡୗ̶ դᤒᳮ۱݇හጱྯӻཛྷୗݸᶎጱݢᭌᔄࣳฎᧆཛྷୗጱᔄࣳ
ຽဳ(type annotations)̶ ইຎਂࣁᬬࢧᔄࣳ҅ڞᳮ۱֛ᤒᬡୗ஠ᶳฎӞӻฦ᭗ጱࣘ(ᤒᬡୗ)̶

ᳮ۱ᤒᬡୗ๜ᨶฎਖ਼Ӟᕟ݇හฉ੘݇کහݸᶎጱᤒᬡୗጱڍහ̶ Ө letᕬਧӞ໏҅ᳮ۱݇හԞ
ฎӧݍݢḞࣳཛྷୗጱٌ҅ᔄࣳຽဳฎݢᭌጱ҅ইຎဌํᕳڞ҅ڊ՗Ӥӥ෈വෙ̶ ྯӻᳮ۱ᤒᬡ
ୗ᮷ํӞӻࠔӞጱݷ܇ᔄ̶ࣳ

ᇙڦ꧊஑ဳ఺ጱฎᳮ۱ᤒᬡୗᚆഔ឴ਙժᤩਧԎ෸ጱሾहӾጱݒᰁ(capture their
environment)҅ᘒฦ᭗ጱڍහਧԎڞӧᚆ̶ ইຎဌํىᲫਁ move҅ᳮ۱ᤒᬡୗਖ਼[വෙਙᧆই
֜՗ٌሾहӾഔ឴ྯӻݒᰁ][infers how it captures each variable from its environment]҅ਙ
ᰁ̶ ইຎํ஠ᥝ҅ᖫݒጱಅํक़᮱کአᳮ۱֛Ӿአ׵ࣈՁ୚አ๶ഔ឴҅՗ᘒํපوԭ᭗ᬦݻ؁
ᦲ࢏տവෙڊଫᧆ᯻አݒݢ୚አ҅ᬮฎଫᧆ՗ሾहӾᑏۖ౲॔ګ꧊ҁ٬ݐԭᬯԶݒᰁጱᔄ
ࣳ҂̶ ᳮ۱ݢզ᭗ᬦڹᖗىᲫਁ move  ๶୩ګ᭗ᬦ॔ګ꧊౲ᑏۖ꧊ጱොୗഔ឴ٌሾहݒᰁ̶ ᬯ

https://rustwiki.org/zh-CN/reference/print.html%23%E9%97%AD%E5%8C%85%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/closure-expr.md
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types/closure.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/statements.html%23let-statements
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/items/functions.html
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᭗ଉฎԅԧᏟכ୮ڹᳮ۱ጱኞਂ๗ᔄࣳԅ 'static̶

ᖫᦲ࢏ਖ਼᭗ᬦᳮ۱੒ٌഔ឴ጱݒᰁጱ॒ᗝොୗ๶Ꮯਧྌᳮ۱ᔄࣳਖ਼ਫሿጱ[ᳮ۱trait][closure
traits]̶ ইຎಅํഔ឴ጱᔄࣳ᮷ਫሿԧ Send ౲ Sync҅ᮎԍྌᳮ۱ᔄࣳԞਫሿԧ Send/޾ 
ݷᳮ۱ጱᔄࣳ׎ܨᐿᳮ۱҅ݱݑզ᭗ᬦာࣳጱොୗളݢහڍᬯԶ trait҅ࣁ౲ Sync̶ ᬯԶਂ/޾
෫ဩᤩᏟڔ೰ਧ̶

ᳮ۱ trait ጱਫሿ

୮ڹᳮ۱ᔄࣳਫሿߺӞӻᳮ۱trait ׁᩢԭᧆᳮ۱ই֜ഔ឴ݒᰁ޾ᬯԶݒᰁጱᔄ̶ࣳ ԧᥴᳮ۱ই
෸ਫሿ Fn̵֜޾֜ FnMut FnOnce ޾   ᬯӣᔄ trait҅᧗݇፡᧣አtrait ޾ᛔۖ୩᫨ᮎӞᒍ̶ ই
ຎಅํഔ឴ጱᔄࣳ᮷ਫሿԧ Send ౲ Sync҅ᮎԍྌᳮ۱ᔄࣳԞਫሿԧ Send/޾   ౲/޾ 
Sync̶

Example

ᐏֺ

ԅ ten_timesݷӥᶎֺৼӾ҅౯ժਧԎԧӞӻࣁ  ጱڍහ҅ਙളݑṛᴤڍහ݇හ҅ᆐݸ౯ժփ
ᕳਙӞӻᳮ۱ᤒᬡୗ֢ԅਫ݇ଚ᧣አਙ̶ ԏ݈ݸਧԎԧӞӻֵአᑏۖ᧍Ԏ՗ሾहӾഔ឴ݒᰁጱ
ᳮ۱ᤒᬡୗ๶׀ᧆڍහ᧣አ̶

fn ten_times<F>(f: F) where F: Fn(i32) {
    for index in 0..10 {
        f(index);
    }
}

ten_times(|j| println!("hello, {}", j));
// ଃᔄࣳຽဳ i32
ten_times(|j: i32| -> () { println!("hello, {}", j) });

let word = "konnichiwa".to_owned();
ten_times(move |j| println!("{}, {}", word, j));

https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23send
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
https://rustwiki.org/zh-CN/reference/print.html%23%E9%97%AD%E5%8C%85-trait-%E7%9A%84%E5%AE%9E%E7%8E%B0
https://rustwiki.org/zh-CN/reference/types/closure.html%23call-traits-and-coercions
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23send
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
https://rustwiki.org/zh-CN/reference/print.html%23%E7%A4%BA%E4%BE%8B-3
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ᳮ۱݇හӤጱં௔

ᳮ۱݇හӤጱં௔᭽஗Өଉᥢڍහ݇හӤፘݶጱᥢ޾ڞᴴ̶ګ

https://rustwiki.org/zh-CN/reference/print.html%23%E9%97%AD%E5%8C%85%E5%8F%82%E6%95%B0%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/functions.html%23attributes-on-function-parameters
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஗ሾ

loop-expr.md
commit: d23f9da8469617e6c81121d9fd123443df70595d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

LoopExpression :

   LoopLabel? (
         InfiniteLoopExpression
      | PredicateLoopExpression
      | PredicatePatternLoopExpression
      | IteratorLoopExpression
   )

Rustඪ೮ࢥᐿ஗ሾᤒᬡୗғ

loopᤒᬡୗᤒᐏӞӻ෫ᴴ஗ሾ̶
whileᤒᬡୗӧෙ஗ሾ҅ፗک᧲᦯ԅ؃̶
while letᤒᬡୗ஗ሾၥᦶᕳਧཛྷୗ̶
forᤒᬡୗ՗ᬽդ࢏Ӿ஗ሾݐ꧊҅ፗکᬽդ࢏ԅᑮ̶

ಅํࢥᐿᔄࣳጱ஗ሾ᮷ඪ೮ breakᤒᬡୗ̵ continueᤒᬡୗ޾஗ሾຽᓋ(label)̶ ํݝ loop

஗ሾඪ೮੒஗ሾ֛ᶋଘٿ࿢꧊(evaluation to non-trivial values)1̶

෫ᴴ஗ሾ

ဩݙ

InfiniteLoopExpression :
   loop  BlockExpression

loopᤒᬡୗտӧෙࣈ᯿॔ࣈಗᤈਙդᎱ֛ٖጱդᎱғ loop { println!("I live."); }̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%BE%AA%E7%8E%AF
https://github.com/rust-lang/reference/blob/master/src/expressions/loop-expr.md
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23loop-labels
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23infinite-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23iterator-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23infinite-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23iterator-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23break-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23continue-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23loop-labels
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23break-and-loop-values
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
https://rustwiki.org/zh-CN/reference/print.html%23%E6%97%A0%E9%99%90%E5%BE%AA%E7%8E%AF
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
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ဌํ۱ىތᘶጱ breakᤒᬡୗጱ loopᤒᬡୗฎݎවጱ҅ଚӬٍํᔄࣳ !̶ ۱ތፘଫ break
ᤒᬡୗጱ loopᤒᬡୗݢզᕮ๳஗ሾ҅ଚӬྌᤒᬡୗጱᔄࣳ஠ᶳӨ breakᤒᬡୗጱᔄّࣳ਻̶

᧲᦯஗ሾ

ဩݙ

PredicateLoopExpression :
   while  Expressionഭᴻᕮ຅֛ᤒᬡୗ BlockExpression

while஗ሾ՗੒૲ਫ਼ࣳጱ஗ሾ๵կ඙֢හ࿢꧊୏ত̶ ইຎ஗ሾ๵կ඙֢හጱ࿢꧊ᕮຎԅ 
true҅ڞಗᤈ஗ሾ֛ࣘ҅ᆐݸഴၞګᬬکࢧ஗ሾ๵կ඙֢හ̶ইຎ஗ሾ๵կ඙֢හጱ࿢꧊ᕮຎ
ԅ false҅ڞ whileᤒᬡୗਠ౮̶

Ԉӻֺৼғ

᧲᦯ཛྷୗ஗ሾ

ဩݙ

PredicatePatternLoopExpression :
   while  let  Pattern =  Expressionഭᴻᕮ຅֛ᤒᬡୗ޾భ௔૲ਫ਼ᬩᓒᒧᤒᬡୗ BlockExpression

while let஗ሾࣁ᧍ԎӤᔄ֒ԭ while஗ሾ҅֕ਙአ letىᲫਁݸᔲ᪙፳Ӟӻཛྷୗ̵Ӟӻ 
=̵Ӟӻ༄ḵ੒᨝(scrutinee)ᤒᬡୗ޾Ӟӻࣘᤒᬡୗ҅๶๊դܻ๶ጱ๵կᤒᬡୗ̶ ইຎ༄ḵ੒
᨝ᤒᬡୗጱ꧊Өཛྷୗ܃ᯈ҅ڞಗᤈ஗ሾ֛ࣘ҅ᆐݸഴٚၞګᬬکࢧཛྷୗ܃ᯈ᧍̶ݙইຎӧ܃
ᯈ҅ڞ whileᤒᬡୗಗᤈਠ౮̶

let mut i = 0;

while i < 10 {
    println!("hello");
    i = i + 1;
}

https://rustwiki.org/zh-CN/reference/types/never.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%B0%93%E8%AF%8D%E5%BE%AA%E7%8E%AF
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/types/boolean.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%B0%93%E8%AF%8D%E6%A8%A1%E5%BC%8F%E5%BE%AA%E7%8E%AF
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/glossary.html%23scrutinee
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while let஗ሾᒵհԭ۱܃ތᯈ( match )ᤒᬡୗጱ loopᤒᬡୗ̶ ইӥғ

ᒵհԭ

| զֵአ඙֢ᒧݢ  ೰ਧग़ӻཛྷୗ̶ ᬯӨ܃ᯈ( match )ᤒᬡୗӾጱ |  ٍํፘݶጱ᧍Ԏғ

Ө if letᤒᬡୗጱఘ٭Ӟ໏҅༄ḵᤒᬡୗӧᚆฎӞӻౡభ૲ਫ਼ᬩᓒᒧᤒᬡୗ̶

ᬽդ࢏஗ሾ

ဩݙ

let mut x = vec![1, 2, 3];

while let Some(y) = x.pop() {
    println!("y = {}", y);
}

while let _ = 5 {
    println!("ӧݍݢḞཛྷୗ௛ฎտ܃ᯈ౮ۑ");
    break;
}

'label: while let PATS = EXPR {
    /* loop body */
}

'label: loop {
    match EXPR {
        PATS => { /* loop body */ },
        _ => break,
    }
}

let mut vals = vec![2, 3, 1, 2, 2];
while let Some(v @ 1) | Some(v @ 2) = vals.pop() {
    // ಑2 ,2 ܦ, ᆐ1 ݸ
    println!("{}", v);
}

https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-let-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
https://rustwiki.org/zh-CN/reference/print.html%23%E8%BF%AD%E4%BB%A3%E5%99%A8%E5%BE%AA%E7%8E%AF
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IteratorLoopExpression :
   for  Pattern in  Expressionഭᴻᕮ຅֛ᤒᬡୗ BlockExpression

forᤒᬡୗฎӞӻአԭࣁ std::iter::IntoIterator  ጱ຤ӻᬽդ࢏ਫሿ൉׀ጱزᔰӤᬰᤈ஗
ሾጱ᧍ဩᕮ຅̶ ইຎᬽդ࢏ኞ౮Ӟӻ꧊҅ᧆ꧊ਖ਼Өྌ forᤒᬡୗ൉׀ጱӧݍݢḞࣳཛྷୗᬰᤈ܃
ᯈ҅ಗᤈ஗ሾ֛҅ᆐݸഴၞګᬬکࢧ for஗ሾጱ१᮱̶ ইຎᬽդ࢏ԅᑮԧ҅ڞ forᤒᬡୗಗ
ᤈਠ౮̶

for஗ሾ᭭ܲහᕟٖ਻ጱᐏֺғ

for஗ሾ᭭ܲӞӻෆහଧڜጱֺৼғ

for஗ሾᒵհԭݸᶎጱࣘᤒᬡୗ̶

ᒵհԭғ

let v = &["apples", "cake", "coffee"];

for text in v {
    println!("I like {}.", text);
}

let mut sum = 0;
for n in 1..11 {
    sum += n;
}
assert_eq!(sum, 55);

'label: for PATTERN in iter_expr {
    /* loop body */
}

https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
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ᬯ᯾ጱ IntoIterator̵ Iterator Option ޾   ฎຽٵପጱᑕଧᶱ(standard library item)҅ӧ
ฎ୮֢ڹአऒӾᥴຉጱጱձ֜ݷᑍ̶ ݒᰁݷ next̵ iter val ޾   ԞՐአԭᤒᬿᵱᥝ҅ਫᴬӤ
ਙժӧฎአಁݢզᬌفጱݷᑍ̶

ဳ఺ғӤᶎդᎱ᯾ֵአक़੶ matche  ๶Ꮯכ iter_expr  Ӿጱձ֜ԁ෸꧊ࣁ஗ሾᕮ๳ڹӧ
տᤩᲀྪ̶ next ᔄ̶ࣳڊവෙࣈᏟٵๅ࢏ԅᬯ໏ᚆᦏᖫᦲࢩ꧊ฎᩙݸก्ض 

஗ሾຽᓋ

ဩݙ

LoopLabel :
   LIFETIME_OR_LABEL :

Ӟӻ஗ሾᤒᬡୗݢզᭌೠᦡᗝӞӻຽᓋ̶ ᬯᔄຽᓋᤩຽᦕԅ஗ሾᤒᬡୗԏڹጱኞਂ๗ҁຽ
ᓋ҂҅ই 'foo: loop { break 'foo; }̵ 'bar: while false {}̵ 'humbug: for _ in 

0..0 {}̶ ইຎ஗ሾਂࣁຽᓋ્҅ڞॺࣁᧆ஗ሾӾጱଃྌຽᓋጱ breakᤒᬡୗ޾ continueᤒ
ᬡୗݢզᭅڊྌຽᓋຽᦕጱ஗ሾ੶౲ਖ਼ഴၞګᬬࢧᛗྌຽᓋຽᦕጱ஗ሾ੶ጱ१᮱̶ ٍ֛᧗݇ᥠ
continueᤒᬡୗ̶ ޾ᶎጱ breakᤒᬡୗݸ

breakbreakᤒᬡୗ

{
    let result = match IntoIterator::into_iter(iter_expr) {
        mut iter => 'label: loop {
            let mut next;
            match Iterator::next(&mut iter) {
                Option::Some(val) => next = val,
                Option::None => break,
            };
            let PATTERN = next;
            let () = { /* loop body */ };
        },
    };
    result
}

https://rustwiki.org/zh-CN/reference/expressions.html%23temporaries
https://rustwiki.org/zh-CN/reference/print.html%23%E5%BE%AA%E7%8E%AF%E6%A0%87%E7%AD%BE
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23break-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23continue-expressions
https://rustwiki.org/zh-CN/reference/print.html%23break%E8%A1%A8%E8%BE%BE%E5%BC%8F
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ဩݙ

BreakExpression :

   break  LIFETIME_OR_LABEL? Expression?

୮᭬ک break  ෸҅ፘىጱ஗ሾ֛ጱಗᤈਖ਼ᒈܨᕮ๳ֺ҅ইғ

breakᤒᬡୗ᭗ଉӨ۱ތ breakᤒᬡୗጱ๋ٖ੶ loop̵ for౲ while஗ሾፘىᘶ҅֕ฎݢ
զֵአ஗ሾຽᓋ๶೰ਧݑ୽ߥጱ஗ሾ੶ҁྌ஗ሾ੶஠ᶳฎ੗ᳮᧆ breakᤒᬡୗጱ஗ሾԏӞ҂̶
ֺইғ

breakᤒᬡୗݝ꧋ᦜࣁ஗ሾֵ֛ٖአ҅ਙํ break̵ break 'label  ౲ҁ݇ᥠݸᶎ҂ break 

EXPR  ౲ break 'label EXPR  ᬯࢥᐿ୵ୗ̶

continuecontinueᤒᬡୗ

ဩݙ

ContinueExpression :

   continue  LIFETIME_OR_LABEL?

୮᭬ک continue  ෸҅ፘىጱ஗ሾ֛ጱ୮ڹᬽդਖ਼ᒈܨᕮ๳҅ଚਖ਼ഴၞګᬬکࢧ஗ሾ१̶ ࣁ 

let mut last = 0;
for x in 1..100 {
    if x > 12 {
        break;
    }
    last = x;
}
assert_eq!(last, 12);

'outer: loop {
    while true {
        break 'outer;
    }
}

https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23loop-labels
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23break-and-loop-values
https://rustwiki.org/zh-CN/reference/print.html%23continue%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
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while஗ሾጱఘ٭ӥ҅஗ሾ१ฎഴګ஗ሾጱ๵կᤒᬡୗ̶ ࣁ for஗ሾጱఘ٭ӥ҅஗ሾ१ฎഴ
஗ሾጱ᧣አᤒᬡୗ̶ګ

Ө break  Ӟ໏҅ continue  ᭗ଉӨ๋ٖ੶ጱ஗ሾፘىᘶ҅֕ݢզֵአ continue 'label  ๶೰
ਧݑ୽ߥጱ஗ሾ੶̶ continueᤒᬡୗݝ꧋ᦜࣁ஗ሾ֛ٖ᮱ֵአ̶

breakbreak޾looploopᬬࢧ꧊

୮ֵአ loop஗ሾ෸҅ݢզֵአ breakᤒᬡୗ՗஗ሾӾᬬࢧӞӻ꧊҅᭗ᬦ୵ই break EXPR  ౲
break 'label EXPR  ๶ᬬٌ҅ࢧӾ EXPR  ฎӞӻᤒᬡୗ҅ਙጱᕮຎᤩ՗ loop஗ሾӾᬬ̶ࢧ
ֺইғ

ইຎ loop  වጱ҅ଚӬ loopᤒᬡୗጱᔄࣳ஠ᶳӨྯӻݎӧᦊԅᧆ஗ሾฎڞᘶጱ break҅ىํ 
breakᤒᬡୗጱᔄّࣳ਻̶ ٌݸӧ᪙ᤒᬡୗጱ break  ᤩᦊԅӨݸ᪙ ()  ጱ breakᤒᬡୗጱප
ຎፘ̶ݶ

1 ࿢஑ ()  ᔄࣳզक़ጱ꧊̶

let (mut a, mut b) = (1, 1);
let result = loop {
    if b > 10 {
        break b;
    }
    let c = a + b;
    a = b;
    b = c;
};
// ෋ူᮎॶහڜӾᒫӞӻय़ԭ10ጱ꧊ғ
assert_eq!(result, 13);

https://rustwiki.org/zh-CN/reference/print.html%23break%E5%92%8Cloop%E8%BF%94%E5%9B%9E%E5%80%BC
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ᳵᤒᬡୗ܄

range-expr.md
commit: eb5290329316e96c48c032075f7dbfa56990702b 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-02-21

ဩݙ

RangeExpression :
      RangeExpr
   | RangeFromExpr
   | RangeToExpr
   | RangeFullExpr
   | RangeInclusiveExpr
   | RangeToInclusiveExpr

RangeExpr :
   Expression ..  Expression

RangeFromExpr :
   Expression ..

RangeToExpr :
   ..  Expression

RangeFullExpr :
   ..

RangeInclusiveExpr :
   Expression ..=  Expression

RangeToInclusiveExpr :
   ..=  Expression

.. =.. ޾   ඙֢ᒧտ໑ഝӥᤒӾጱᥢڞ຅᭜ std::ops::Rangeҁ౲ core::ops::Range҂ጱ
຤Ӟ֛ݒᔄࣳጱ੒᨝ғ

ᳵ᧍܄

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8C%BA%E9%97%B4%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/range-expr.md
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第233/418⻚https://rustwiki.org/zh-CN/reference/print.html

Ծኞୗ/ݙဩᥢڞ ဩݙ ᔄࣳ Ԏ

RangeExpr start .. end std::ops::Range
start ≤
x < end

RangeFromExpr start .. std::ops::RangeFrom
start ≤
x

RangeToExpr .. end std::ops::RangeTo x < end

RangeFullExpr .. std::ops::RangeFull -

RangeInclusiveExpr start ..= end std::ops::RangeInclusive
start ≤
x ≤ end

RangeToInclusiveExpr ..= end std::ops::RangeToInclusive x ≤ end

Ԉֺғ

ӥᶎጱᤒᬡୗฎᒵհጱ̶

for஗ሾ᯾ֵአғ ࣁᳵᚆ܄

1..2;   // std::ops::Range
3..;    // std::ops::RangeFrom
..4;    // std::ops::RangeTo
..;     // std::ops::RangeFull
5..=6;  // std::ops::RangeInclusive
..=7;   // std::ops::RangeToInclusive

let x = std::ops::Range {start: 0, end: 10};
let y = 0..10;

assert_eq!(x, y);

for i in 1..11 {
    println!("{}", i);
}

https://doc.rust-lang.org/std/ops/struct.Range.html
https://doc.rust-lang.org/std/ops/struct.RangeFrom.html
https://doc.rust-lang.org/std/ops/struct.RangeTo.html
https://doc.rust-lang.org/std/ops/struct.RangeFull.html
https://doc.rust-lang.org/std/ops/struct.RangeInclusive.html
https://doc.rust-lang.org/std/ops/struct.RangeToInclusive.html
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ifif޾ if letif letᤒᬡୗ

if-expr.md
commit: d23f9da8469617e6c81121d9fd123443df70595d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ififᤒᬡୗ

ဩݙ

IfExpression :
   if  Expressionഭᴻᕮ຅֛ᤒᬡୗ BlockExpression

   ( else  ( BlockExpression | IfExpression | IfLetExpression ) )?

ifᤒᬡୗฎᑕଧഴګӾጱӞӻ๵կړඪ̶ ifᤒᬡୗጱݙဩฎӞӻ๵կ඙֢හҁoperand҂ݸ
ᔲ᪙Ӟӻࣘ҅ٚݸᶎฎձ఺හᰁጱ else if๵կᤒᬡୗݸ๋҅ࣘ޾ฎӞӻݢᭌጱੲ᮱ else
̶ࣘ ๵կ඙֢හጱᔄࣳ஠ᶳฎ૲ਫ̶਼ࣳইຎ๵կ඙֢හጱ࿢꧊ᕮຎԅ true҅ڞಗᤈᔲ᪙ጱ
ࣘ҅ଚ᪡ᬦݸᖅጱ else ifࣘ౲ else̶ࣘ ইຎ๵կ඙֢හጱ࿢꧊ᕮຎԅ false҅ڞ᪡ᬦᔲ
᪙ጱࣘ҅ଚೲᶲଧ࿢꧊ݸᖅጱ else if๵կᤒᬡୗ̶ ইຎಅํ if๵կᤒᬡୗ޾ else if๵
կᤒᬡୗጱ࿢꧊ᕮຎ࣐ԅ false҅ڞಗᤈ else̶ࣘ ifᤒᬡୗጱ࿢꧊ᕮຎ੪ฎಅಗᤈጱࣘጱᬬ
ӥጱᔄࣳ٭ಅํఘࣁ꧊҅౲ᘏইຎဌํࣘᤩ࿢꧊ᮎ ifᤒᬡୗጱ࿢꧊ᕮຎ੪ฎ ()̶ ifᤒᬡୗࢧ
஠ᶳӞᛘ̶

https://rustwiki.org/zh-CN/reference/print.html%23if%E5%92%8C-if-let%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/if-expr.md
https://rustwiki.org/zh-CN/reference/print.html%23if%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/types/boolean.html
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if letif letᤒᬡୗ

ဩݙ

IfLetExpression :
   if  let  Pattern =  Expressionഭᴻᕮ຅֛ᤒᬡୗ޾భ௔૲ਫ਼ᬩᓒᒧᤒᬡୗ BlockExpression

   ( else  ( BlockExpression | IfExpression | IfLetExpression ) )?

if letᤒᬡୗࣁ᧍ԎӤᔄ֒ԭ ifᤒᬡୗ҅֕ฎդ๊๵կ඙֢හጱฎӞӻىᲫਁ let҅ٚݸ
ᶎฎӞӻཛྷୗ̵Ӟӻ = ܃Ӟӻ༄ḵ੒᨝(scrutinee)඙֢හ̶ ইຎ༄ḵ੒᨝඙֢හጱ꧊Өཛྷୗ޾ 
ᯈ҅ڞಗᤈፘଫጱ̶ࣘ ҅ڞވইຎਂࣁ elseࣘ҅ڞᖀᖅ॒ቘݸᶎጱ else̶ࣘ޾ ifᤒᬡୗ
Ӟ໏҅ if letᤒᬡୗԞݢզํᬬࢧ꧊҅ᬯӻᬬࢧ꧊ฎኧᤩ࿢꧊ጱࣘᏟਧ̶

if x == 4 {
    println!("x is four");
} else if x == 3 {
    println!("x is three");
} else {
    println!("x is something else");
}

let y = if 12 * 15 > 150 {
    "Bigger"
} else {
    "Smaller"
};
assert_eq!(y, "Bigger");

https://rustwiki.org/zh-CN/reference/print.html%23if-let%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/glossary.html%23scrutinee
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ifᤒᬡୗ޾ if letᤒᬡୗᚆႰֵݳአ:

if letᤒᬡୗᒵհԭmatchᤒᬡୗֺ҅ইғ

is equivalent to

let dish = ("Ham", "Eggs");

// ྌԆ֛դᎱਖ਼ᤩ᪡ᬦ҅ࢩԅᧆཛྷୗᤩݍḞ
if let ("Bacon", b) = dish {
    println!("Bacon is served with {}", b);
} else {
    // ᬯӻࣘਖ਼ᤩಗᤈ̶
    println!("No bacon will be served");
}

// ྌԆ֛դᎱਖ਼ᤩಗᤈ
if let ("Ham", b) = dish {
    println!("Ham is served with {}", b);
}

if let _ = 5 {
    println!("ӧݍݢḞࣳጱཛྷୗ௛ฎտ܃ᯈ౮ۑጱ");
}

let x = Some(3);
let a = if let Some(1) = x {
    1
} else if x == Some(2) {
    2
} else if let Some(y) = x {
    y
} else {
    -1
};
assert_eq!(a, 3);

if let PATS = EXPR {
    /* body */
} else {
    /*else */
}

https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
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| զֵአ඙֢ᒧݢ  ೰ਧग़ӻཛྷୗ̶ ᬯӨ܃ᯈ( match )ᤒᬡୗӾጱ |  ٍํፘݶጱ᧍Ԏғ

if letᤒᬡୗӧᚆฎభ௔૲ਫ਼ᬩᓒᒧᤒᬡୗ̶ ֵአభ௔૲ਫ਼ᬩᓒᒧጱපຎฎӧกᏟጱ҅ࢩԅ
Rust ᯾Ӟӻෛᇙ௔ҁif-letಗᤈ᱾(if-let chains)ጱਫሿ-᧗݇ᴅeRFC 2947҂ྋᤩ൉Ӥ෭ᑕ̶ ୮
Ꮯਫᵱᥝభ௔૲ਫ਼ᬩᓒᒧᤒᬡୗ෸҅ݢզ؟ӥᶎӞ໏ֵአࢺೡݩ๶ਫሿғ

match EXPR {
    PATS => { /* body */ },
    _ => { /* else */ },    // ইຎဌํ elseࣘ҅ᬯፘ୮ԭ `()`
}

enum E {
    X(u8),
    Y(u8),
    Z(u8),
}
let v = E::Y(12);
if let E::X(n) | E::Y(n) = v {
    assert_eq!(n, 12);
}

// Before...
if let PAT = EXPR && EXPR { .. }

// After...
if let PAT = ( EXPR && EXPR ) { .. }

// Before...
if let PAT = EXPR || EXPR { .. }

// After...
if let PAT = ( EXPR || EXPR ) { .. }

https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
https://github.com/rust-lang/rfcs/blob/master/text/2497-if-let-chains.md%23rollout-plan-and-transitioning-to-rust-2018


2022/5/27 17:31Rust 参考⼿册 中⽂版

第238/418⻚https://rustwiki.org/zh-CN/reference/print.html

ᯈ(matchmatch)ᤒᬡୗ܃

match-expr.md
commit: d23f9da8469617e6c81121d9fd123443df70595d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

MatchExpression :
   match  Expressionഭᴻᕮ຅֛ᤒᬡୗ {

      InnerAttribute*

      MatchArms?

   }

MatchArms :

   ( MatchArm =>  ( ExpressionWithoutBlock ,  | ExpressionWithBlock , ? ) )*

   MatchArm =>  Expression , ?

MatchArm :

   OuterAttribute* Pattern MatchArmGuard?

MatchArmGuard :
   if  Expression

)ᯈ܃ match )ᤒᬡୗࣁཛྷୗ(pattern)ӤୌᒈդᎱ᭦ᬋړඪ(branch)̶ ܃ᯈጱᏟڔ୵ୗ٬ݐԭٌ
ଫአጱཛྷୗ̶ Ӟӻ܃ᯈ( match )ᤒᬡୗଃํӞӻᥝӨཛྷୗᬰᤈྲ᫾ጱ ༄ḵ੒᨝(scrutinee)ᤒᬡ
ୗ̶ ༄ḵ੒᨝ᤒᬡୗ޾ཛྷୗ஠ᶳٍํፘݶጱᔄ̶ࣳ

໑ഝ༄ḵ੒᨝ᤒᬡୗฎ֖ᗝᤒᬡୗ౲꧊ᤒᬡୗ҅܃ᯈ( match )ጱᤈԅᤒሿտํಅӧ̶ݶ ইຎ༄
ḵ੒᨝ᤒᬡୗฎӞӻ꧊ᤒᬡୗ҅ڞᬯӻᤒᬡୗḒضտࣁᤩ࿢꧊کӞӻԁ෸ٖਂ֖ᗝ҅ᆐݸਖ਼ᬯ
ӻᕮຎ꧊ೲᶲଧӨ܃ᯈᛍ(arms)Ӿጱཛྷୗᬰᤈྲ᫾҅ፗکತکӞӻ౮ۑጱ܃ᯈ̶ ᒫӞӻ܃ᯈ౮
)ᯈ܃ڹᯈᛍտᤩᭌӾԅ୮܃ጱࣁጱཛྷୗಅۑ match )ጱړඪፓຽ҅ᆐݸզᧆཛྷୗᕬਧጱݒᰁԅӾ
Օ҅ҁ಩ਙ՗༄ḵ੒᨝ᮎ᯾܃ᯈکጱݒᰁ꧊҂᫨ᩙ꧊ᕳᧆ܃ᯈᛍጱࣘӾጱੴ᮱ݒᰁ҅ᆐݸഴګ
ၞᬰفᧆ̶ࣘ

୮༄ḵ੒᨝ᤒᬡୗฎӞӻ֖ᗝᤒᬡୗ෸҅ྌ܃ᯈ( match )ᤒᬡୗӧአਂٖ݄ضӤړᯈӞӻԁ෸֖

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8C%B9%E9%85%8Dmatch%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/match-expr.md
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/glossary.html%23scrutinee
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
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ᗝҔ֕ฎ҅ೲ꧊܃ᯈጱᕬਧොୗ(by-value binding)տ॔ګ౲ᑏۖᬯӻҁ֖ᗝᤒᬡୗդᤒጱ҂ٖ
ਂ֖ᗝ᯾ᶎጱ꧊̶ ইຎݢᚆ๋҅অᬮฎ֖ࣁᗝᤒᬡୗӤᬰᤈ܃ᯈ҅ࢩԅᬯᐿ܃ᯈጱኞਂ๗ᖀಥ
ԧᧆ֖ᗝᤒᬡୗጱኞਂ๗҅ᘒӧտҁᦏٌኞਂ๗Ր҂ੴᴴԭྌ܃ᯈጱٖ᮱̶

)ᯈ܃ match )ᤒᬡୗጱӞӻᐏֺғ

ཛྷୗӾᕬਧکጱݒᰁጱ֢አऒݢզᥟፍ܃کᯈਝܣ(match guard)܃޾ᯈᛍጱᤒᬡୗ᯾̶ ݒᰁ
ᕬਧොୗҁᑏ̵ۖ॔ګ౲୚አ҂٬ݐԭֵአጱٍ֛ཛྷୗ̶

| զֵአ඙֢ᒧݢ  ᬳളग़ӻ܃ᯈཛྷୗ̶ ྯӻཛྷୗਖ਼ೲᆙ՗ૢݦکጱᶲଧᬰᤈၥᦶ҅ፗکತک
Ӟӻ౮ۑጱ܃ᯈ̶

ဳ఺: 2..=9  ฎӞӻ܄ᳵ(Range)ཛྷୗ҅ӧฎӞӻ܄ᳵᤒᬡୗ̶ ࢩྌ҅܄ํݝᳵཛྷୗඪ೮
ጱ܄ᳵᔄࣳ಍ᚆ܃ࣁᯈᛍӾֵአ̶

let x = 1;

match x {
    1 => println!("one"),
    2 => println!("two"),
    3 => println!("three"),
    4 => println!("four"),
    5 => println!("five"),
    _ => println!("something else"),
}

let x = 9;
let message = match x {
    0 | 1  => "not many",
    2 ..= 9 => "a few",
    _      => "lots"
};

assert_eq!(message, "a few");

// ᄍᐏཛྷୗ܃ᯈᶲଧ̶
struct S(i32, i32);

match S(1, 2) {
    S(z @ 1, _) | S(_, z @ 2) => assert_eq!(z, 1),
    _ => panic!(),
}

https://rustwiki.org/zh-CN/reference/patterns.html%23binding-modes
https://rustwiki.org/zh-CN/reference/patterns.html%23range-patterns
https://rustwiki.org/zh-CN/reference/expressions/range-expr.html
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ྯӻ | ᰁݒᑍጱᕬਧݷݶᯈᛍጱಅํཛྷୗ᯾̶ ፘ܃ࣁሿڊᰁᕬਧ஠ᶳݒሿጱڊᵍጱཛྷୗ᯾ړ 
஠ᶳٍํፘݶጱᔄࣳ޾ፘݶጱݒᰁᕬਧཛྷୗ̶

ܣᯈਝ܃

ݸཛྷୗጱࣁሿڊܣཛྷୗਝ ̶ٵᯈຽ܃๶ᬰӞྍදᬰ*(Pattern guard)ܣᯈਝ܃*ݑզളݢᯈᛍ܃
ᶎ҅ኧىᲫਁ if ᶎጱ૲ਫ਼ᔄࣳᤒᬡୗᕟ౮̶ݸ 

୮ཛྷୗ܃ᯈ౮ۑ෸҅ਖ਼ಗᤈ܃ᯈਝܣᤒᬡୗ̶ ইຎྌᤒᬡୗጱᦇᓒᕮຎԅ፥҅ڞྌཛྷୗਖ਼ᬰӞ
ྍᤩᏟᦊԅ܃ᯈ౮܃҅ڞވ ̶ۑᯈਖ਼ၥᦶӥӞӻཛྷୗ҅۱ೡၥᦶݶӞ܃ᯈᛍӾᬩᓒᒧ | ۆړ 
ጱݸᖅ܃ᯈཛྷୗ̶

ဳ఺ғֵአ඙֢ᒧ |  ጱग़ེ܃ᯈݢᚆտ੕ᛘݸ᪙ጱ܃ᯈਝܣ஠ᶳग़ེಗᤈጱ֢ۅአ̶ ֺ
ইғ

ਖ਼੒༄ḵ੒҅ڹᬰᤈᦇᓒԏܣᯈਝ܃੒ࣁ ᰁ̶ݒᶎጱཛྷୗ᯾ጱڹਙժࣁզ୚አᕬਧݢܣᯈਝ܃
᨝ٖ᮱ᤩཛྷୗጱݒᰁ܃ᯈӤጱᮎ᮱ړᬰᤈوՁ୚አ̶ ࣁ੒܃ᯈਝܣᬰᤈᦇᓒ෸҅ᦢᳯਝܣ᯾ጱ
ᬯԶݒᰁ੪տֵአᬯӻوՁ୚አ̶ํݝ୮܃ᯈਝ๋ܣᕣᦇᓒԅ፥෸҅ྌوՁ୚አጱ꧊಍տ՗༄
ḵ੒᨝ٖ᮱ᑏۖ౲॔کګፘଫጱ܃ᯈᛍጱݒᰁӾ̶ ᬯֵ஑وՁ׵አݢզࣁਝٖܣ᮱ֵአ҅ᬮӧ
տࣁਝܣӧ܃ᯈጱఘ٭ӥਖ਼꧊ᑏڊ༄ḵ੒᨝̶ ྌक़҅᭗ᬦࣁᦇᓒ܃ᯈਝܣጱݶ෸೮ํوՁ୚
አ҅Ԟݢզᴠྊ܃ᯈਝٖܣ᮱఺क़ץද༄ḵ੒᨝̶

let message = match maybe_digit {
    Some(x) if x < 10 => process_digit(x),
    Some(x) => process_other(x),
    None => panic!(),
};

let i : Cell<i32> = Cell::new(0);
match 1 {
    1 | _ if { i.set(i.get() + 1); false } => {}
    _ => {}
}
assert_eq!(i.get(), 2);

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8C%B9%E9%85%8D%E5%AE%88%E5%8D%AB
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ᯈᛍӤጱં௔܃

cfg̵ ํݝᯈᛍӤ܃ࣁᯈᛍӤ꧋ᦜֵአक़᮱ં௔҅֕܃ࣁ cold lint༄ັᔄં௔ᬯԶં௔಍ ޾ 
ํ఺Ԏ̶

ፗളֵݸݩᯈᤒᬡୗጱૢೡ܃ࣁզݢᐿᤒᬡୗӤӥ෈Ӿ҅پጱᮎࣁ꧋ᦜࣘᤒᬡୗӤጱં௔ਂࣁ
አٖ᮱ં௔̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8C%B9%E9%85%8D%E8%87%82%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/conditional-compilation.html
https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23the-cold-attribute
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23attributes-on-block-expressions
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ᬬࢧ(returnreturn)ᤒᬡୗ

return-expr.md
commit: eb5290329316e96c48c032075f7dbfa56990702b 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-02-21

ဩݙ

ReturnExpression :

   return  Expression?

ᬬࢧ(return)ᤒᬡୗֵአىᲫਁ return  ๶ຽᦩ̶ ੒ᬬࢧ( return )ᤒᬡୗ࿢꧊տਖ਼ٌ݇හᑏۖ
๦ګහጱᄶၚ଄(activation frame)҅ଚਖ਼ഴڍڹᲀྪ୮ݸᗝ҅ᆐ֖ڊහ᧣አጱ೰ਧᬌڍڹ୮ک
᫨ᑏکྌڍහጱ᧣አ଄(caller frame)̶

Ӟӻᬬࢧ( return )ᤒᬡୗጱֺৼғ

fn max(a: i32, b: i32) -> i32 {
    if a > b {
        return a;
    }
    return b;
}

https://rustwiki.org/zh-CN/reference/print.html%23%E8%BF%94%E5%9B%9Ereturn%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/return-expr.md
https://rustwiki.org/zh-CN/reference/expressions.html
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ᒵஇ(await)ᤒᬡୗ

await-expr.md
commit: 23672971a16c69ea894bef24992b74912cfe5d25 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-5

ဩݙ

AwaitExpression :
   Expression .  await

ᒵஇ(await)ᤒᬡୗ೯᩸୮ڹᦇᓒ҅ፗکᕳਧጱ future ॓ٵঅኞ౮꧊̶ ᒵஇ(await)ᤒᬡୗጱݙ
ဩ໒ୗԅғӞӻٌᔄࣳਫሿԧ Future trait ጱᤒᬡୗҁྌᤒᬡୗ๜᫝ᤩᑍԅ future඙֢හ҂ݸ᪙
Ӟ .ຽᦕ҅ٚݸ᪙Ӟӻ awaitىᲫਁ̶

ᒵஇ(await)ᤒᬡୗՐࣁ୑ྍӤӥ෈Ӿ಍ᚆֵአֺ҅ই ୑ྍڍහ( async fn ) ౲ ୑ྍ( async )
̶ࣘ

ๅٍ֛ࣈ᧔҅ᒵஇ(await)ᤒᬡୗٍํզӥපຎғ

1. ಩ future඙֢හ࿢꧊ᦇᓒکӞӻ futureᔄࣳጱ tmp  ӾҔ
2. ֵአ Pin::new_unchecked ਧ֘(Pin)ᬯӻ tmpҔࢴ 
3. ᆐݸ᭗ᬦ᧣አ Future::poll  ොဩ੒ᬯӻࢴਧ֘ጱ future ᬰᤈ᫪ᧃ҅ݶԪਖ਼୮ڹձۓӤ
ӥ෈փ᭓ᕳਙҔ

4. ইຎ᫪ᧃ( poll )᧣አᬬࢧ Poll::Pending҅ᮎԍᬯӻ future ੪Ԟᬬࢧ `Expression

ᇇ๜૧୑ғ ᒵஇ(await)ᤒᬡୗݝᚆ՗ Rust 2018 ᇇ୏ত಍ݢአ

ձۓӤӥ෈

ձۓӤӥ෈ฎ೰ࣁ੒୑ྍӤӥ෈๜᫝ᬰᤈ᫪ᧃ෸൉׀ᕳ୮ڹ୑ྍӤӥ෈ጱӤӥ෈( Context )̶
)ԅᒵஇࢩ await )ᤒᬡୗݝᚆࣁ୑ྍӤӥ෈Ӿ಍ᚆֵአ҅ಅզྌ෸஠ᶳํӞԶձۓӤӥ෈ݢአ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E7%AD%89%E5%BE%85await%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/expressions/await-expr.md
https://rustwiki.org/zh-CN/reference/expressions.html
https://doc.rust-lang.org/std/future/trait.Future.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23async-context
https://rustwiki.org/zh-CN/reference/items/functions.html%23async-functions
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23async-blocks
https://doc.rust-lang.org/std/future/trait.Future.html
https://doc.rust-lang.org/std/pin/struct.Pin.html%23method.new_unchecked
https://doc.rust-lang.org/std/future/trait.Future.html%23tymethod.poll
https://rustwiki.org/zh-CN/reference/expressions/await-expr.html%23task-context
https://doc.rust-lang.org/std/task/enum.Poll.html%23variant.Pending
https://rustwiki.org/zh-CN/reference/print.html%23%E4%BB%BB%E5%8A%A1%E4%B8%8A%E4%B8%8B%E6%96%87
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html%23async-context
https://doc.rust-lang.org/std/task/struct.Context.html
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ᬪ֒ᚙᔥ

ਫᴬӤ,Ӟӻᒵஇ(await)ᤒᬡୗय़ᛘፘ୮ԭইӥᬯӻᶋྋᥢጱᚙᔥᬦᑕғ

ٌӾ҅ yield։դᎱᬬࢧ Poll::Pending҅୮ེٚ᧣አ෸҅՗ᧆᅩᖀᖅಗᤈ̶ ݒᰁ 
current_context  ฎ೰՗୑ྍሾहӾ឴ݐጱӤӥ෈̶

match future_operand {
    mut pinned => loop {
        let mut pin = unsafe { Pin::new_unchecked(&mut pinned) };
        match Pin::future::poll(Pin::borrow(&mut pin), &mut current_context) 
{
            Poll::Ready(r) => break r,
            Poll::Pending => yield Poll::Pending,
        }
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E8%BF%91%E4%BC%BC%E8%84%B1%E7%B3%96
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ཛྷୗ

patterns.md
commit: 100fa060ce1d2db7e4d1533efd289f9c18d08d53 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-5-6

ဩݙ

Pattern :

      | ? PatternNoTopAlt ( |  PatternNoTopAlt )*

PatternNoTopAlt :
      PatternWithoutRange
   | RangePattern

PatternWithoutRange :
      LiteralPattern
   | IdentifierPattern
   | WildcardPattern
   | RestPattern
   | ObsoleteRangePattern
   | ReferencePattern
   | StructPattern
   | TupleStructPattern
   | TuplePattern
   | GroupedPattern
   | SlicePattern
   | PathPattern
   | MacroInvocation

ཛྷୗचԭᕳਧහഝᕮ຅݄܃ᯈ꧊҅ଚݢᭌࣈਖ਼ݒᰁ޾ᬯԶᕮ຅Ӿ܃ᯈکጱ꧊ᕬਧ᩸๶̶ཛྷୗԞ
አݒࣁᰁ्กӤڍ޾හҁ۱ೡᳮ۱҂ጱ݇හӤ̶

ӥᶎᐏֺӾጱཛྷୗਠ౮ࢥկԪғ

ၥᦶ person  ฎٌࣁވ carਁྦྷӾऴ꧌ԧٖ਻̶
ၥᦶ person  ጱ ageਁྦྷҁጱ꧊҂ฎ19 ک 13 ࣁވ ԏᳵ҅ଚਖ਼ٌ꧊ᕬਧکᕳਧጱݒᰁ 

https://rustwiki.org/zh-CN/reference/print.html%23%E6%A8%A1%E5%BC%8F
https://github.com/rust-lang/reference/blob/master/src/patterns.md
https://rustwiki.org/zh-CN/reference/patterns.html%23range-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23literal-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23identifier-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23wildcard-pattern
https://rustwiki.org/zh-CN/reference/patterns.html%23rest-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23range-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23reference-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23struct-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23tuple-struct-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23tuple-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23grouped-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23slice-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23path-patterns
https://rustwiki.org/zh-CN/reference/macros.html%23macro-invocation
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person_age  Ӥ̶
ਖ਼੒ nameਁྦྷጱ୚አᕬਧکᕳਧݒᰁ person_name  Ӥ̶
஺ኼ person  ጱٌ֟ਁྦྷ̶ٌ֟ਁྦྷݢզํձ֜꧊҅ଚӬӧտᕬਧکձ֜ݒᰁӤ̶

ཛྷୗአԭғ

let्ก
ᳮ۱ጱ݇හ̶޾හڍ
)ᯈ܃ match )ᤒᬡୗ
if letᤒᬡୗ
while letᤒᬡୗ
forᤒᬡୗ

ᥴ຅

ཛྷୗݢአԭᥴ຅ᕮ຅֛( struct )̵ຍԈ( enum ᥴ౮ਙጱᕟկᕟ౮ֵ҅ړᕟ̶ᥴ຅ਖ਼Ӟӻ꧊ز޾(
አጱݙဩӨڠୌྌᔄ꧊෸ጱپԒፘࣁ̶ݶ༄ḵ੒᨝ᤒᬡୗጱᔄࣳԅᕮ຅֛( struct )̵ຍԈ
( enum )౲زᕟ( tuple )ጱཛྷୗӾ֖҅ܛᒧ( _ ) դᤒӞӻහഝਁྦྷ҅ᘒ᭗ᯈᒧ ..  դᤒᇙਧݒᰁ/
҂๶ᥴ຅හഝᕮ຅෸҅꧋ݩᑍҁᘒӧฎਁྦྷଧݷ୮ֵአਁྦྷጱ̶ྦྷਁ֟ۃጱಅํ(variant)֛ݒ
ᦜਖ਼ fieldname  ୮֢ fieldname: fieldname  ጱᓌٟ୵ୗԡ̶ٟ

if let
    Person {
        car: Some(_),
        age: person_age @ 13..=19,
        name: ref person_name,
        ..
    } = person
{
    println!("{} has a car and is {} years old.", person_name, person_age);
}

https://rustwiki.org/zh-CN/reference/statements.html%23let%E8%AF%AD%E5%8F%A5
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23iterator-loops
https://rustwiki.org/zh-CN/reference/print.html%23%E8%A7%A3%E6%9E%84
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/glossary.html%23scrutinee
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Ḟ௔ݍݢ

୮ӞӻཛྷୗํݢᚆӨਙಅ܃ᯈጱ꧊ӧ܃ᯈ෸҅౯ժ੪᧔ਙฎݍݢḞࣳጱ(refutable)̶Ԟ੪ฎ᧔҅
*ӧݍݢḞࣳ(irrefutable)*ཛྷୗ௛ฎᚆӨਙժಅ܃ᯈጱ꧊܃ᯈ౮̶ֺۑইғ

ਁᶎᰁཛྷୗ

ဩݙ

LiteralPattern :
      BOOLEAN_LITERAL
   | CHAR_LITERAL
   | BYTE_LITERAL
   | STRING_LITERAL
   | RAW_STRING_LITERAL
   | BYTE_STRING_LITERAL
   | RAW_BYTE_STRING_LITERAL

   | - ? INTEGER_LITERAL

match message {
    Message::Quit => println!("Quit"),
    Message::WriteString(write) => println!("{}", &write),
    Message::Move{ x, y: 0 } => println!("move {} horizontally", x),
    Message::Move{ .. } => println!("other move"),
    Message::ChangeColor { 0: red, 1: green, 2: _ } => {
        println!("color change, red: {}, green: {}", red, green);
    }
};

let (x, y) = (1, 2);               // "(x, y)" ฎӞӻӧݍݢḞࣳཛྷୗ

if let (a, 3) = (1, 2) {           // "(a, 3)" ฎݍݢḞࣳጱ, ਖ਼ӧտ܃ᯈ
    panic!("Shouldn't reach here");
} else if let (a, 4) = (3, 4) {    // "(a, 4)" ฎݍݢḞࣳጱ, ਖ਼տ܃ᯈ
    println!("Matched ({}, 4)", a);
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%AF%E5%8F%8D%E9%A9%B3%E6%80%A7
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E9%9D%A2%E9%87%8F%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/tokens.html%23boolean-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23character-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23byte-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23raw-string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23byte-string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23raw-byte-string-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23integer-literals


2022/5/27 17:31Rust 参考⼿册 中⽂版

第248/418⻚https://rustwiki.org/zh-CN/reference/print.html

   | - ? FLOAT_LITERAL

ਁᶎᰁཛྷୗ܃ᯈጱ꧊Өਁᶎᰁಅڠୌጱ꧊ਠقፘ̶ݶኧԭᨮහӧฎਁᶎᰁ҅ҁᇙᦡਧ҂ਁᶎᰁ
ཛྷୗԞളਁݑᶎᰁڹጱݢᭌᨮ҅ݩਙጱ֢አᔄ֒ԭވਧᬩᓒᒧ̶

⚠  ၶᅩਁᶎᰁፓڹᬮݢզֵአ҅֕ฎኧԭਙժࣁහ꧊ྲ᫾෸ଃ๶ጱ॔๥௔҅ࣁਖ਼๶ጱ
Rust ᇇ๜Ӿ҅ਙժਖ਼ᤩᐬྊአԭਁᶎᰁཛྷୗ(݇ᥠ issue #41620)̶

ਁᶎᰁཛྷୗ௛ฎݢզݍḞࣳጱ̶

ᐏֺғ

ຽᦩᒧཛྷୗ

ဩݙ

IdentifierPattern :

      ref ? mut ? IDENTIFIER ( @  Pattern ) ?

ຽᦩᒧཛྷୗਖ਼ਙժ܃ᯈጱ꧊ᕬਧکӞӻݒᰁӤ̶ྌຽᦩᒧࣁᧆཛྷୗӾ஠ᶳฎࠔӞጱ̶ᧆݒᰁտ
٬ԭֵአཛྷୗጱӤӥ෈ҁֺই letᕬਧݐᰁ̶ᬯᐿᕬਧጱ֢አऒݒጱݷݶአऒӾ᭻ᠰձ֢֜ࣁ

౲܃ᯈᛍ( match  arm)1҂̶

ຽᦩᒧཛྷୗݝᚆ۱ތӞӻຽᦩᒧҁԞݢᚆڹଃӞӻ mut҂҅ᚆ܃ᯈձ֜꧊҅ଚਖ਼ٌᕬਧکᧆຽ
ᦩᒧӤ̶๋ଉᥠጱຽᦩᒧཛྷୗଫአ࣋ว੪ฎአݒࣁᰁ्กӤ޾አڍࣁහҁ۱ೡᳮ۱҂ጱ݇හ
Ӥ̶

for i in -2..5 {
    match i {
        -1 => println!("It's minus one"),
        1 => println!("It's a one"),
        2|4 => println!("It's either a two or a four"),
        _ => println!("Matched none of the arms"),
    }
}

https://rustwiki.org/zh-CN/reference/tokens.html%23floating-point-literals
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://github.com/rust-lang/rust/issues/41620
https://rustwiki.org/zh-CN/reference/print.html%23%E6%A0%87%E8%AF%86%E7%AC%A6%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
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ᥝਖ਼ཛྷୗ܃ᯈکጱ꧊ᕬਧݒکᰁӤ҅Ԟֵݢአݙဩ variable @ subpattern̶ֺই҅ӥᶎᐏ
ֺӾਖ਼꧊ 2 ᕬਧک e  Ӥҁӧฎෆӻ܄ᳵ(range)ғᬯ᯾ጱ܄ᳵฎӞӻ܄ᳵৼཛྷୗ(range
subpattern)҂̶

ἕᦊఘ٭ӥ҅ຽᦩᒧཛྷୗ᯾ݒᰁտ܃޾ᯈکጱ꧊ጱӞӻ೩ᨬۅ๜ᕬਧ҅౲܃ᯈ꧊ᛔ᫝ᑏۖᬦ๶
ਫሿԧ Copy̶Ԟވጱ꧊ฎکᯈ܃٬ԭݐᰁਠ౮ᕬਧٍ֛҅ฎֵአ೩ᨬ᧍Ԏᬮฎᑏۖ᧍Ԏݒ޾
Ძਁ refىզ᭗ᬦֵአݢ  ਖ਼ݒᰁ޾꧊ጱ୚አᕬਧ҅౲ᘏֵአ ref mut  ਖ਼ݒᰁ޾꧊ጱݒݢ୚አ
ᕬਧ̶ᐏֺғ

ᰁ valueݒکᯈᤒᬡୗӾ҅꧊ᤩ೩ᨬҁ౲ᑏۖ҂ҁ܃ᒫӞӻࣁ  Ӥ҂̶ࣁᒫԫӻ܃ᯈӾ҅੒ፘݶ
ٖਂ֖ᗝጱ୚አᤩᕬਧݒکᰁӤ̶ԏಅզᵱᥝᬯᐿݙဩ҅ฎࢩԅࣁᥴ຅ৼཛྷୗ(destructuring
subpatterns)᯾҅඙֢ᒧ &  ӧᚆଫአࣁ꧊ጱਁྦྷӤ̶ֺই҅զӥٖ਻෫පғ

ᥝֵٌํප҅᧗ೲইӥොୗᖫٟդᎱғ

let mut variable = 10;
fn sum(x: i32, y: i32) -> i32 {

let x = 2;

match x {
    e @ 1 ..= 5 => println!("got a range element {}", e),
    _ => println!("anything"),
}

match a {
    None => (),
    Some(value) => (),
}

match a {
    None => (),
    Some(ref value) => (),
}

if let Person { name: &person_name, age: 18..=150 } = value { }

if let Person { name: ref person_name, age: 18..=150 } = value { }

https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
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ᬯ᯾҅ ref  ӧฎᤩ܃ᯈጱӞ᮱̶ړᬯ᯾ਙࠔӞጱፓጱ੪ฎֵݒᰁ܃޾ᯈ꧊ጱ୚አᕬਧ᩸๶҅ᘒ
ӧฎᄟࣈࣁ೩ᨬ౲ᑏۖ܃ᯈکጱٖ਻̶

᪠ஆཛྷୗ(Path pattern)սضԭຽᦩᒧཛྷୗ̶ইຎᕳ຤ӻຽᦩᒧ೰ਧԧ ref  ౲ ref mut҅ݶ෸
ᧆຽᦩᒧ݈᭻ᠰԧ຤ӻଉᰁ҅ᬯտ੕ᛘᲙ᧏̶

ইຎ @ৼཛྷୗฎӧݍݢḞࣳጱ౲๚೰ਧৼཛྷୗ҅ڞຽᦩᒧཛྷୗฎӧݍݢḞࣳጱ̶

ᕬਧොୗ

चԭՈᔄૡᑕ਍ጱᘍᡤ҅ԅԧᦏ୚አ܃޾ᯈ꧊ጱᕬਧๅ਻ฃӞԶ҅ཛྷୗտᛔۖᭌೠӧݶጱᕬਧ
ොୗ̶୮୚አ꧊Өᶋ୚አཛྷୗ܃ᯈ෸҅ᬯਖ਼ᛔۖࣈᤩᥤԅ ref  ౲ ref mut  ᕬਧොୗ̶ᐏֺғ

*ᶋ୚አཛྷୗ(Non-reference patterns)*۱ೡᴻӤᶎᬯᐿᕬਧཛྷୗݸ޾ᶎտᦖکጱ᭗ᯈᒧཛྷୗ
ҁ _҂̵܃ᯈ୚አᔄࣳጱଉᰁ( const )ཛྷୗ޾୚አཛྷୗᬯԶཛྷୗզक़ጱಅํཛྷୗ̶

ইຎᕬਧཛྷୗ(binding pattern)Ӿဌํดୗތ۱ࣈ ref̵ ref mut̵ mut҅ᮎԍਙਖ਼ֵአἕᦊ
ᕬਧොୗ๶Ꮯਧই֜ᕬਧݒᰁ̶ἕᦊᕬਧොୗզֵአᑏۖ᧍Ԏጱ“ᑏۖ(move)”ොୗ୏ত̶୮܃
ᯈӞӻཛྷୗ෸҅ᖫᦲ࢏੒ཛྷୗ՗क़ٖک᭑੶܃ᯈ̶ྯེᶋ୚አཛྷୗ޾୚አ܃ᯈӤԧ෸҅୚አ᮷
տᛔۖᥴ୚አݸ๋ڊጱ꧊҅ଚๅෛἕᦊᕬਧොୗ҅ٚᬰᤈ๋ᕣጱ܃ᯈ̶ྌ෸୚አտਖ਼ἕᦊᕬਧ
ොୗᦡᗝԅ ref  ොୗ̶ݒݢ୚አտਖ਼ཛྷୗᦡᗝԅ ref mut  ොୗ҅ᴻᶋᕬਧොୗ૪ᕪฎ ref
ԧҁࣁᬯᐿఘ٭ӥਙՖᆐฎ ref  ොୗ҂̶ইຎᛔۖᥴ୚አᥴڊጱ꧊Ֆᆐฎ୚አ҅ڞտ᯿॔ᥴ୚

አ̶2

ᑏۖ᧍Ԏጱᕬਧොୗ޾୚አ᧍ԎጱᕬਧොୗݢզݶࣁӞӻཛྷୗӾႰֵݳአ҅ᬯ໏؉տ੕ᛘᕬਧ
੒᨝ጱ᮱ړᤩᑏᩳ҅ଚӬԏݸ෫ဩֵٚአᧆ੒᨝̶ᬯݝᭇአԭᔄࣳ෫ဩ೩ᨬጱఘ٭ӥ̶

ӥᶎጱᐏֺӾ҅ name  ᤩᑏڊԧ person҅ࢩྌইຎٚᦶࢶ಩ person  ֢ԅӞӻෆֵ֛አ҅౲
ֵེٚአ person.name҅ਖ਼տࢩԅ*᮱ړᑏڊ(partial move)*ጱᳯ᷌ᘒಸᲙ̶

ᐏֺғ

let x: &Option<i32> = &Some(3);
if let Some(y) = x {
    // y ᤩ᫨ഘԅ`ref y` ٌ҅ᔄࣳԅ &i32
}

ڊӥ҅`name` ᤩ՗ person Ӿᑏ٭age` ᤩ୚አᕬਧጱఘ` ࣁ //
let Person { name, ref age } = person;

https://rustwiki.org/zh-CN/reference/patterns.html%23path-patterns
https://rustwiki.org/zh-CN/reference/print.html%23%E7%BB%91%E5%AE%9A%E6%96%B9%E5%BC%8F
https://rustwiki.org/zh-CN/reference/patterns.html%23wildcard-pattern
https://rustwiki.org/zh-CN/reference/patterns.html%23path-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23reference-patterns
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A82
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᭗ᯈᒧཛྷୗ

ဩݙ

WildcardPattern :
   _

᭗ᯈᒧཛྷୗҁӥښᕚᒧݩ҂ᚆӨձ֜꧊܃ᯈ̶ଉአਙ๶஺ኼᮎԶ෫ىᔲᥝጱ꧊̶ٌࣁ՜ཛྷୗӾ
ֵአᧆཛྷୗ෸҅ਙ܃ᯈܔӻහഝਁྦྷҁӨ܃޾ᯈಅํٌ֟ਁྦྷጱ ..  ፘ੒҂̶Өຽᦩᒧཛྷୗӧ
ᯈጱ꧊̶܃አਙ׵ᑏۖ౲̵ګਙӧտ॔҅ݶ

ᐏֺғ

᭗ᯈᒧཛྷୗ௛ฎӧݍݢḞࣳጱ̶

ཛྷୗ֟ۃ

ဩݙ

RestPattern :
   ..

ཛྷୗҁ֟ۃ ..  token҂꧌୮܃ᯈᳩଶݒݢጱཛྷୗ(variable-length pattern)҅ਙ܃ᯈԏڹԏݸ
ဌํ܃ᯈጱᵭӻ౲ग़ӻزᔰ̶ਙݝᚆزࣁᕟཛྷୗ̵زᕟᕮ຅֛ཛྷୗڔ޾ᇆཛྷୗӾֵአ҅ଚӬݝ
ᚆ֢ԅᬯԶཛྷୗӾጱӞӻزᔰڊሿӞ̶ེ୮֢ԅຽᦩᒧཛྷୗጱৼཛྷୗ෸҅ਙԞڊݢሿڔࣁᇆཛྷ
ୗ᯾̶

let (a, _) = (10, x);   // x Ӟਧտᤩ _ ܃ᯈӤ

// ஺ኼӞӻڍහ/ᳮ۱݇හ
let real_part = |a: f64, _: f64| { a };

// ஺ኼᕮ຅֛ጱӞӻਁྦྷ
let RGBA{r: red, g: green, b: blue, a: _} = color;

// ᚆളතଃձ֜꧊ጱձ֜ Some
if let Some(_) = x {}

https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%9A%E9%85%8D%E7%AC%A6%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/print.html%23%E5%89%A9%E4%BD%99%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/patterns.html%23tuple-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23tuple-struct-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23slice-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23identifier-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23slice-patterns
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Ḟࣳጱ̶ݍݢཛྷୗ௛ฎӧ֟ۃ

ᐏֺғ

ᳵཛྷୗ܄

ဩݙ

RangePattern :
   RangePatternBound ..=  RangePatternBound

ObsoleteRangePattern :(ᦲᘏဳғଳ୒ጱ܄ᳵཛྷୗݙဩ/Ծኞୗ) \    RangePatternBound 
...  RangePatternBound

match slice {
    [] => println!("slice is empty"),
    [one] => println!("single element {}", one),
    [head, tail @ ..] => println!("head={} tail={:?}", head, tail),
}

match slice {
    // ஺ኼᴻ๋ݸӞӻزᔰզक़ጱಅํزᔰ҅ଚӬ๋ݸӞӻزᔰ஠ᶳฎ "!".
    [.., "!"] => println!("!!!"),

    // `start` ฎᴻ๋ݸӞӻزᔰԏक़ጱಅํزᔰጱӞӻڔᇆ๋҅ݸӞӻزᔰ஠ᶳฎ “z”̶
    [start @ .., "z"] => println!("starts with: {:?}", start),

    // `end` ฎᴻᒫӞӻزᔰԏक़ጱಅํزᔰጱӞӻڔᇆ҅ᒫӞӻزᔰ஠ᶳฎ “a”
    ["a", end @ ..] => println!("ends with: {:?}", end),

    rest => println!("{:?}", rest),
}

if let [.., penultimate, _] = slice {
    println!("next to last is {}", penultimate);
}

ᕟᕮ຅֛ཛྷୗӾֵአ̶ز޾ᕟزࣁฎݢཛྷୗԞ֟ۃ //
match tuple {
    (1, .., y, z) => println!("y={} z={}", y, z),
    (.., 5) => println!("tail must be 5"),
    (..) => println!("matches everything else"),
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8C%BA%E9%97%B4%E6%A8%A1%E5%BC%8F
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RangePatternBound :
      CHAR_LITERAL
   | BYTE_LITERAL

   | - ? INTEGER_LITERAL

   | - ? FLOAT_LITERAL
   | PathInExpression
   | QualifiedPathInExpression

'ᳵٖጱ꧊̶ֺই҅Ӟӻཛྷୗ 'm'..='p܄ӤӥᬟኴਧԎጱ੗ᳮٌࣁᯈ܃ᳵཛྷୗ܄  ਖ਼ݝᚆ܃ᯈ
꧊ 'm'̵ 'n'̵ 'o' ଉᰁ꧊ጱ᪠ஆ̶ݻզฎ೰ݢզฎਁᶎᰁ҅Ԟݢp'̶ਙጱᬟኴ꧊' ޾ 

Ӟӻཛྷୗ a ..=  b ஠ᶳ௛ฎํ a ≤ b̶ֺই҅ 10..=0  ᬯ໏ጱ܄ᳵཛྷୗฎᲙ᧏ጱ̶

਻̶ّݸݻฎԅԧݝဩݙ... ኸכ

ጱᔄࣳํғݑളݢ̶ᭇአԭຽᰁᔄࣳ(scalar type)ݝᳵཛྷୗ܄

ෆࣳҁu8̵i8̵u16̵i16̵usize̵isize ...҂̶
ਁᒧࣳҁchar҂̶
ၶᅩᔄࣳҁf32 ޾ f64҂̶ᬯ૪ᤩ୒አ҅ࣁ๚๶ᇇ๜ጱ Rust Ӿਖ਼ӧݢአҁ݇ᥠ issue
#41620҂̶

ᐏֺғ

https://rustwiki.org/zh-CN/reference/tokens.html%23character-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23byte-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23integer-literals
https://rustwiki.org/zh-CN/reference/tokens.html%23floating-point-literals
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions
https://rustwiki.org/zh-CN/reference/paths.html%23qualified-paths
https://github.com/rust-lang/rust/issues/41620
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୮܄ᳵཛྷୗ܃ᯈ຤ҁᶋusize ޾ ᶋisize҂ෆࣳᔄࣳਁ޾ᒧࣳ( char )ጱෆӻ꧊ऒ෸҅ྌཛྷୗฎӧ
Ḟࣳጱ̶ֺই҅ݍݢ 0u8..=255u8  ฎӧݍݢḞࣳጱ̶຤ᔄෆࣳጱ꧊܄ᳵฎ՗ᧆᔄࣳጱ๋ੜ꧊ک
ᧆᔄ๋ࣳय़꧊ጱᳮ܄ᳵ̶ਁᒧࣳ( char )ጱ꧊ጱ܄ᳵ੪ฎᮎԶ۱ތಅํ Unicode ຽᰁ꧊ጱ܄ᳵ҅
'u{0000}'..='\u{D7FF}\' ܨ ̶'u{E000}'..='\u{10FFFF}\' ޾ 

୚አཛྷୗ

ဩݙ

let valid_variable = match c {
    'a'..='z' => true,
    'A'..='Z' => true,
    'α'..='ω' => true,
    _ => false,
};

println!("{}", match ph {
    0..=6 => "acid",
    7 => "neutral",
    8..=14 => "base",
    _ => unreachable!(),
});

// ֵአ೰ݻଉᰁ꧊ጱ᪠ஆғ
println!("{}", match altitude {
    TROPOSPHERE_MIN..=TROPOSPHERE_MAX => "troposphere",
    STRATOSPHERE_MIN..=STRATOSPHERE_MAX => "stratosphere",
    MESOSPHERE_MIN..=MESOSPHERE_MAX => "mesosphere",
    _ => "outer space, maybe",
});

if let size @ binary::MEGA..=binary::GIGA = n_items * bytes_per_item {
    println!("ᬯᭇአଚܛአ{}ӻਁᜓ", size);
}

// ֵአᴴਧ᪠ஆғ
println!("{}", match 0xfacade {
    0 ..= <u8 as MaxValue>::MAX => "fits in a u8",
    0 ..= <u16 as MaxValue>::MAX => "fits in a u16",
    0 ..= <u32 as MaxValue>::MAX => "fits in a u32",
    _ => "too big",
});

https://rustwiki.org/zh-CN/reference/print.html%23%E5%BC%95%E7%94%A8%E6%A8%A1%E5%BC%8F
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ReferencePattern :

   ( & | && ) mut ? PatternWithoutRange

୚አཛྷୗ੒୮܃ڹᯈጱ೰ᰒ؉ᥴ୚አ҅՗ᘒᚆ׵አਙժғ

ֺই҅ӥᶎ x: &i32  Ӥጱӷӻ܃ᯈฎᒵපጱғ

୚አཛྷୗጱ෈ဩԾኞୗ(grammar production)ᥝ࿢஠ᶳֵአ token &&  ๶܃ᯈ੒୚አጱ୚አ҅
&& ԅࢩ  ๜᫝ฎӞӻܔᇿጱ token҅ᘒӧฎӷӻ &  token̶

ᦲᘏဳғԈֺ

୚አཛྷୗӾႲىےᲫਁ mut ᯈ܃௔ຽᦕ஠ᶳӨ֢ԅݒݢ୚አ؉ᥴ୚አ̶୚አཛྷୗӾጱݒݢ੒ݢ 
੒᨝ጱᮎӻ୚አጱݒݢ௔܃ᯈ̶

୚አཛྷୗ௛ฎӧݍݢḞࣳጱ̶

ᕮ຅֛ཛྷୗ

ဩݙ

StructPattern :
   PathInExpression {

      StructPatternElements ?

let int_reference = &3;

let a = match *int_reference { 0 => "zero", _ => "some" };
let b = match int_reference { &0 => "zero", _ => "some" };

assert_eq!(a, b);

let a = Some(&&10);
match a {
   Some( &&value ) => println!("{}", value),
   None => {}
}

https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/print.html%23%E7%BB%93%E6%9E%84%E4%BD%93%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions


2022/5/27 17:31Rust 参考⼿册 中⽂版

第256/418⻚https://rustwiki.org/zh-CN/reference/print.html

   }

StructPatternElements :

      StructPatternFields ( ,  | ,  StructPatternEtCetera)?

   | StructPatternEtCetera

StructPatternFields :

   StructPatternField ( ,  StructPatternField) *

StructPatternField :

   OuterAttribute *

   (
         TUPLE_INDEX :  Pattern
      | IDENTIFIER :  Pattern

      | ref ? mut ? IDENTIFIER
   )

StructPatternEtCetera :

   OuterAttribute *

   ..

ᕮ຅֛ཛྷୗ܃ᯈӨৼཛྷୗਧԎጱಅํ๵կ܃ᯈጱᕮ຅֛꧊̶ਙԞᤩአ๶ᥴ຅ᕮ຅̶֛

ᕟᕮ຅֛๶᧔҂๶೰դ҅౲ᘏ᭗ᬦֵزᑍ̵ᔱ୚ҁ੒ԭݷᕮ຅֛ཛྷୗӾ҅ᕮ຅֛ਁྦྷᵱ᭗ᬦࣁ
አ ..  ๶஺ኼғ

ইຎဌֵአ ..҅ᵱᥝ൉׀ಅํਁྦྷጱᧇੱ܃ᯈғ

match s {
    Point {x: 10, y: 20} => (),
    Point {y: 10, x: 20} => (),    // ᶲଧဌىᔮ
    Point {x: 10, ..} => (),
    Point {..} => (),
}

match t {
    PointTuple {0: 10, 1: 20} => (),
    PointTuple {1: 10, 0: 20} => (),   // ᶲଧဌىᔮ
    PointTuple {0: 10, ..} => (),
    PointTuple {..} => (),
}

https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/tokens.html%23tuple-index
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/patterns.html%23destructuring
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ref ౲ mut/޾   IDENTIFIER ᬯ໏ጱݙဩ໒ୗᚆ܃ᯈձ఺꧊҅ଚਖ਼ٌᕬਧکӨᕳਧਁྦྷݷݶጱݒ
ᰁӤ̶

୮Ӟӻᕮ຅֛ཛྷୗጱৼཛྷୗฎݍݢḞࣳጱ҅ᮎᬯӻᕮ຅֛ཛྷୗ੪ฎݍݢḞࣳጱ̶

ᕟᕮ຅֛ཛྷୗز

ဩݙ

TupleStructPattern :

   PathInExpression (  TupleStructItems? )

TupleStructItems :

   Pattern ( ,  Pattern )* , ?

ຍԈ꧊҅ᬯԶ꧊ਖ਼ӨᧆཛྷୗጱৼཛྷୗਧԎጱಅํ๵կᬰᤈ޾ᕟᕮ຅֛꧊زᯈ܃ᕟᕮ຅֛ཛྷୗز
ᕟᕮ຅֛꧊౲ຍԈ꧊̶زᯈ̶ਙᬮᤩአԭᥴ຅܃

୮زᕟᕮ຅֛ཛྷୗጱӞӻৼཛྷୗฎݍݢḞࣳጱ҅ڞᧆزᕟᕮ຅֛ཛྷୗ੪ฎݍݢḞࣳጱ̶

ᕟཛྷୗز

ဩݙ

TuplePattern :

match struct_value {
    Struct{a: 10, b: 'X', c: false} => (),
    Struct{a: 10, b: 'X', ref c} => (),
    Struct{a: 10, b: 'X', ref mut c} => (),
    Struct{a: 10, b: 'X', c: _} => (),
    Struct{a: _, b: _, c: _} => (),
}

let Struct{a: x, b: y, c: z} = struct_value;          // ᥴ຅ಅํጱਁྦྷ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E7%BB%93%E6%9E%84%E4%BD%93%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23destructuring
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E6%A8%A1%E5%BC%8F
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   (  TuplePatternItems? )

TuplePatternItems :
      Pattern ,
   | RestPattern

   | Pattern ( ,  Pattern)+ , ?

ᕟ꧊̶زᕟ꧊̶ਙժᬮᤩአ๶ᥴ຅زᯈጱ܃ᯈӨৼཛྷୗਧԎጱಅํ๵կ܃ᕟཛྷୗز

ٖ᮱ݝଃํӞӻ֟ۃཛྷୗ(RestPattern)ጱزᕟݙဩ୵ୗ (..)  ฎӞᐿٖ᮱ӧᵱᥝ᭖ۆړݩጱᇙ
ᕟ̶زᯈձ఺ᳩଶጱ܃զݢᯈ୵ୗ҅ਙ܃ྛ

୮زᕟཛྷୗጱӞӻৼཛྷୗฎݍݢḞࣳጱ҅ᮎᧆزᕟཛྷୗ੪ฎݍݢḞࣳጱ̶

ֵአزᕟཛྷୗጱᐏֺғ

ᕟཛྷୗړ

ဩݙ

GroupedPattern :
   (  Pattern )

ਖ਼ཛྷୗೡࢺࣁೡݢٖݩአ๶ดୗഴݳ॔ګཛྷୗጱսضᕆ̶ֺই҅5=..0& ؟  ᬯ໏ጱ୚አཛྷୗ޾
๶ၾᴻྏԎ̶ݩೡࢺզአݢᳵཛྷୗፘᮝ੪տ୚᩸ྏԎ҅ᬯ෸܄

let pair = (10, "ten");
let (a, b) = pair;

assert_eq!(a, 10);
assert_eq!(b, "ten");

let int_reference = &3;
match int_reference {
    &(0..=5) => (),
    _ => (),
}

https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23rest-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23destructuring
https://rustwiki.org/zh-CN/reference/patterns.html%23rest-patterns
https://rustwiki.org/zh-CN/reference/print.html%23%E5%88%86%E7%BB%84%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
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ᇆཛྷୗڔ

ဩݙ

SlicePattern :

   [  SlicePatternItems? ]

SlicePatternItems :

   Pattern ( ,  Pattern)* , ?

ᇆ̶ڔாᳩଶጱۖ޾ਧᳩଶጱහᕟࢴᯈ܃զݢᇆཛྷୗڔ

ᇆ෸҅ڔᯈ܃Ḟࣳጱ̶୮ݍݢᇆཛྷୗ੪ฎӧڔḞࣳጱ҅ݍݢᔰฎӧزᥝྯӻݝᯈහᕟ෸҅܃ࣁ
.. ӻܔํݝ Ḟݍݢ಍ฎӧ٭ཛྷୗ҂֢ԅৼཛྷୗጱຽᦩᒧཛྷୗጱఘ֟ۃཛྷୗ౲ଃํ ..ҁ֟ۃ 
ࣳጱ̶

᪠ஆཛྷୗ

ဩݙ

PathPattern :
      PathInExpression

ਧᳩଶࢴ //
let arr = [1, 2, 3];
match arr {
    [1, _, _] => "՗ 1 ୏ত",
    [a, b, c] => "՗ٌ՜꧊୏ত",
};

// ۖாᳩଶ
let v = vec![1, 2, 3];
match v[..] {
    [a, b] => { /* ᬯӻ܃ᯈᛍӧᭇአ҅ࢩԅᳩଶӧ܃ᯈ */ }
    [a, b, c] => { /* ᬯӻ܃ᯈᛍᭇአ */ }
    _ => { /* ᬯӻ᭗ᯈᒧฎ஠ᵱጱ҅ࢩԅᳩଶӧฎᖫᦲ෸ݢᎣጱ */ }
};

https://rustwiki.org/zh-CN/reference/print.html%23%E5%88%87%E7%89%87%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23rest-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23identifier-patterns
https://rustwiki.org/zh-CN/reference/print.html%23%E8%B7%AF%E5%BE%84%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions
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   | QualifiedPathInExpression

᪠ஆཛྷୗฎ೰ݻ(refer to)ଉᰁ꧊౲೰ݻဌํਁྦྷጱᕮ຅֛౲ဌํਁྦྷጱຍԈ֛ݒጱཛྷୗ̶

ᶋᴴਧ᪠ஆཛྷୗݢզ೰ݻғ

ຍԈ֛ݒ
ᕮ຅֛
ଉᰁ
ᘶଉᰁى

ᴴਧ᪠ஆཛྷୗݝᚆ೰ىݻᘶଉᰁ̶

ଉᰁӧᚆฎᘶ֛ݳᔄ̶ࣳᕮ຅֛ଉᰁ޾ຍԈଉᰁ஠ᶳଃํ #[derive(PartialEq, Eq)]  ં௔
ҁӧݝฎਫሿ҂̶

୮᪠ஆཛྷୗ೰ݻᕮ຅֛౲ຍԈ֛ݒ(ຍԈํݝӞӻ֛ݒ)౲ᔄࣳԅӧݍݢḞࣳጱଉᰁ෸҅ᧆ᪠ஆཛྷ
ୗฎӧݍݢḞࣳጱ̶୮᪠ஆཛྷୗ೰ݻጱฎݍݢḞࣳଉᰁ౲ଃํग़ӻ֛ݒጱຍԈ෸҅ᧆ᪠ஆཛྷୗ
ฎݍݢḞࣳጱ̶

or ཛྷୗ

_orཛྷୗ_ฎᚆ܃ᯈӷӻ౲ग़ӻଚڜৼཛྷୗҁֺইғ A | B | C҂ӾጱӞӻጱཛྷୗ̶ྌཛྷୗݢզ
ձ఺્ॺ̶ᴻԧ letᕬਧڍ޾හ݇හҁ۱ೡᳮ۱݇හ҂Ӿጱཛྷୗҁྌ෸ݙဩӤֵአ
_PatternNoTopAlt_Ծኞୗ҂҅orཛྷୗݙࣁဩӤ꧋ᦜࣁձٌ֜՜ཛྷୗڊሿጱࣈොڊሿҁᬯԶཛྷୗ
ဩӤֵአ _Pattern_Ծኞୗ҂̶ݙ

ᶉா᧍Ԏ

1. ؃ਧࣁ຤ӻդᎱႮଶӤᕳਧձ఺ཛྷୗ p զӥఘڞq҅ሿ؃ਧਙժᕟ౮ཛྷୗ p | q҅ ޾ 
տ੕ᛘᬯᐿᕟ౮ጱᶋဩғ٭

՗ p  വෙڊጱᔄࣳ޾՗ q  വෙڊጱᔄࣳӧӞᛘ҅౲
p q ޾   ୚فጱᕬਧຽᦩᒧӧӞ໏҅౲
p q ޾   Ӿ୚فጱݷݶᕬਧຽᦩᒧጱᔄࣳ޾ᕬਧཛྷୗӾጱᔄࣳӧӞᛘ̶

ᬯ᯾ӧᭇአ̶ࣁጱಅํਫֺӾጱᔄࣳ᮷஠ᶳฎᔜᏟጱ҅ᵌୗጱᔄࣳ୩᫨کᶎ൉ڹ

https://rustwiki.org/zh-CN/reference/paths.html%23qualified-paths
https://rustwiki.org/zh-CN/reference/print.html%23or-%E6%A8%A1%E5%BC%8F
https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%99%E6%80%81%E8%AF%AD%E4%B9%89
https://rustwiki.org/zh-CN/reference/type-coercions.html
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2. ୮੒ᤒᬡୗ match e_s { a_1 => e_1, ... a_n => e_n }  ؉ᔄࣳ༄ັ෸҅؃ਧࣁ 
e_s  ٖ᮱Ⴎଶԅ d  ጱࣈොਂӞӻᤒᬡୗᇆྦྷ҅ᮎ੒ԭྌᇆྦྷ҅ྯӞӻ܃ᯈᛍ a_i  ᮷۱
ԧӞӻ p_i | q_iތ  ๶Өྌྦྷٖ਻ᬰᤈ܃ᯈ҅֕ইຎᤒᬡୗᇆྦྷጱᔄࣳӨ p_i | q_i
ጱᔄࣳӧӞᛘ҅ڞᧆཛྷୗ p_i | q_i  ᤩᦊԅฎ໒ୗᲙ᧏ጱ̶

3. ԅԧ᭽՗܃ᯈཛྷୗጱᑫੱ௔༄ັ҅ཛྷୗ p | q  ᤩᦊԅݶ෸ᥟፍԧ p q̶੒ԭ຤Զ຅ ޾ 
᭜࢏ c(x, ..)  ๶᧔҅ྌ෸ଫአړᯈ஌ᚆֵ c(p | q, ..rest)  Ө c(p, ..rest) | 
c(q, ..rest)  ᥟፍፘݶጱӞᕟ܃ᯈ꧊̶ᬯӻᥢ஌ݢզ᭓୭ࣈଫአ҅ፗکӧٚํ୵ୗԅ p 
| q  ጱ્ॺཛྷୗ̶

ဳ఺ᬯ᯾ጱ*“຅᭜࢏”*ᬯӻአ᦯҅౯ժଚဌํᇙਧ൉کਙฎزᕟᕮ຅ཛྷୗ҅ࢩԅਙ๜఺ฎ೰ձ
֜ᚆड़ኞ౮ᔄࣳጱཛྷୗ̶ᬯ۱ೡຍԈݒᰁ̵زᕟᕮ຅̵ٍํྦྷਁݷ޸ጱᕮ຅̵හᕟ̵زᕟڔ޾
ᇆ̶

ۖா᧍Ԏ

1. ༄ັ੒᨝ᤒᬡୗ(scrutinee expression) e_s  ӨႮଶԅ d  ጱཛྷୗ c(p | q, ..rest)
ҁᬯ᯾ cฎ຤ᐿ຅᭜҅࢏ p q ޾   ฎձ఺ጱཛྷୗ҅ rest  ฎ c຅᭜࢏ጱձ఺ጱݢᭌࢩৼ҂
ᬰᤈ܃ᯈጱۖா᧍ԎӨྌᤒᬡୗӨ c(p, ..rest) | c(q, ..rest)  ᬰᤈ܃ᯈጱ᧍ဩਧԎ
ፘ̶ݶ

෫ړᥴᒧཛྷୗጱսضᕆ

ই๜ᒍٌ՜᮱ړಅᐏ҅ํپᐿᔄࣳጱཛྷୗࣁ᧍ဩӤဌํਧԎړኴᒧ҅ਙժ۱ೡຽᦩᒧཛྷୗ̵୚
አཛྷୗ޾ orཛྷୗ̶ਙժᕟࣁݳӞ᩸෸҅orཛྷୗጱսضᕆ௛ฎ๋֗ጱ̶ᬯ꧋ᦜ౯ժԅਖ਼๶ݢᚆጱ
ᔄࣳᇙ௔כኸ᧍ဩᑮᳵ҅ݶ෸Ԟݢզٺ੝ྏԎ̶ֺই҅ x @ A(..) | B(..)  ਖ਼੕ᛘӞӻᲙ᧏҅
x ܨ  ӧฎࣁಅํཛྷୗӾ᮷ਂࣁᕬਧىᔮҔ &A(x) | B(x)ਖ਼੕ᛘӧݶৼཛྷୗӾጱ x  ԏጱᔄࣳ
ӧ܃ᯈ̶

1 ᧗՚ᕡ݇Ꮈ܃ᯈᤒᬡୗӾጱ MatchExpressionԾኞୗ҅൥Ⴔ༩܃ᯈᛍ(MatchArm)ጱ֖ᗝ̶

2 ෈ਁݓᬿํԶฤ႑҅ᦲᘏԈӻֺৼғ؃ই if let &Some(y) = &&&Some(3) {҅ྌ෸տḒہضധᒵݩӷ
ᬟጱᒫӞ੶ &҅ݩᆐݸฎ Some(y)  ᯈӤԧ҅੪ٚ੒܃୚አ޾ሿฎᶋ୚አཛྷୗݎᯈ҅ྌ෸܃Some(3)&& ޾ 
&&Some(3)  ؉᯿॔ᥴ୚አ҅ᥴڊ Some(3)҅ᆐݸ՗क़᮱᫨ٖݻ᮱҅ᥠݸ๋کጱݒᰁ y ༄ḵ੒᨝ 3҅੪޾ 
ๅෛ y  ጱἕᦊᕬਧොୗԅ ref҅ಅզ y  ੪܃ᯈԅ &3Ҕইຎ౯ժᬯӻֺৼጱݒᰁ y  දԅ ref y҅ӧ୽
y ߥ  ጱᕬਧපຎҔຄᒒጱఘ٭ if let &Some(y) = &&&Some(x) {҅ইຎ x  ฎݒݢጱ҅ᮎԍྌ෸ y  ጱ
ᕬਧොୗ੪ฎ ref mut҅ٚᬰӞྍຄᒒ if let &Some(ref y) = &&&Some(x) {҅ྌ෸ y  ጱᕬਧොୗ
Ֆฎ ref̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8A%A8%E6%80%81%E8%AF%AD%E4%B9%89
https://rustwiki.org/zh-CN/reference/print.html%23%E6%97%A0%E5%88%86%E8%A7%A3%E7%AC%A6%E6%A8%A1%E5%BC%8F%E7%9A%84%E4%BC%98%E5%85%88%E7%BA%A7
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
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ᔄࣳᔮᕹ

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E7%B3%BB%E7%BB%9F
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ᔄࣳ

types.md
commit: af1cf6d3ca3b7a8c434c142148742aa912e37c34 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

Rust ᑕଧӾጱྯӻݒᰁ̵ᑕଧᶱ޾꧊᮷ํӞӻᔄ̶ࣳ꧊ጱᔄࣳਧԎԧᧆই֜ᥴ᯽አԭਂכਙጱ
ٖਂහഝ҅զ݊ਧԎԧݢզ੒ᧆ꧊ಗᤈጱ඙̶֢

ٖᗝጱᔄࣳզᶋଘٿጱොୗ(in nontrivial ways)ᔲੂࣈᵞ౮ک᧍᥺Ӿ҅ᬯᐿොୗฎӧݢᚆࣁአಁ
ਧԎጱᔄࣳӾཛྷ೙ጱ̶አಁਧԎጱᔄࣳۑᚆํᴴ̶

ٖᗝᔄࣳڜᤒғ

ܻኞᔄࣳ(primitive types):
૲ਫ਼ࣳ(Boolean) — true  ౲ false
හਁᔄ(Numeric) — ෆࣳ(integer) ޾ ၶᅩࣳ(float)
෈๜ᔄ(Textual) — ਁᒧࣳ( char )ᇆڔᒧԀਁ ޾ ( str )
neverᔄࣳ — !  — ဌํ꧊ጱᔄࣳ

ଧڜᔄࣳ(sequence types)ғ
ᕟ(Tuple)ز
හᕟ(Array)
ᇆ(Slice)ڔ

አಁᛔਧԎᔄࣳ(user-defined types)ғ
ᕮ຅֛(Struct)
ຍԈ(Enum)
ᘶ֛ݳ(Union)

හᔄࣳ(function types)ғڍ
හ(Functions)ڍ
ᳮ۱(Closures)

೰ᰒᔄࣳ(pointer types)ғ
୚አ(References)
᥃೰ᰒ(Raw pointers)
හ೰ᰒ(Function pointers)ڍ

traitᔄࣳ(Trait types):
trait੒᨝(Trait objects)
ਫሿtrait(Impl trait)

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types.md
https://rustwiki.org/zh-CN/reference/types/boolean.html
https://rustwiki.org/zh-CN/reference/types/numeric.html
https://rustwiki.org/zh-CN/reference/types/textual.html
https://rustwiki.org/zh-CN/reference/types/never.html
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/types/slice.html
https://rustwiki.org/zh-CN/reference/types/struct.html
https://rustwiki.org/zh-CN/reference/types/enum.html
https://rustwiki.org/zh-CN/reference/types/union.html
https://rustwiki.org/zh-CN/reference/types/function-item.html
https://rustwiki.org/zh-CN/reference/types/closure.html
https://rustwiki.org/zh-CN/reference/types/pointer.html%23shared-references-
https://rustwiki.org/zh-CN/reference/types/pointer.html%23raw-pointers-const-and-mut
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/types/impl-trait.html
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ᔄࣳᤒᬡୗ

ဩݙ

Type :
      TypeNoBounds
   | ImplTraitType
   | TraitObjectType

TypeNoBounds :
      ParenthesizedType
   | ImplTraitTypeOneBound
   | TraitObjectTypeOneBound
   | TypePath
   | TupleType
   | NeverType
   | RawPointerType
   | ReferenceType
   | ArrayType
   | SliceType
   | InferredType
   | QualifiedPathInType
   | BareFunctionType
   | MacroInvocation

ӤᤒӾጱ Type ෈ဩᥢڞӾਧԎጱݱᐿᔄࣳᤒᬡୗ᮷ฎ຤ӻٍ֛ᔄࣳጱݙဩԾኞୗ̶ਙժݢզᥟ
ፍ೰դғ

ଧڜᔄࣳҁtuple, array, slice҂̶
ᔄࣳ᪠ஆ(type paths)҅ᬯԶ۱ೡғ

ܻኞᔄࣳҁ૲ਫ਼ࣳ, හਁᔄᔄࣳ, ෈๜ᔄᔄࣳ҂̶
೰ݻᑕଧᶱҁᕮ຅֛( struct ), ຍԈ( enum ), ᘶ֛ݳ( union ), ᔄࣳݷڦ, trait҂ጱ᪠
ஆ̶
Self᪠ஆٌ҅Ӿ Self  ฎਫሿᔄ̶ࣳ
ာࣳᔄࣳ݇හ̶

೰ᰒᔄࣳҁ୚አ, ᥃೰ᰒ, ڍහ೰ᰒ҂̶
ᛔۖവෙࣳᔄࣳ(inferred type)҅੪ฎ᧗࿢ᖫᦲ࢏Ꮯਧᔄࣳጱᔄ̶ࣳ
አ๶ၾᴻྏԎጱࢺೡ̶ݩ
Traitᔄࣳғtrait੒᨝(trait object) ޾ ਫሿtrait(impl trait).

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/types/impl-trait.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/types.html%23parenthesized-types
https://rustwiki.org/zh-CN/reference/types/impl-trait.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-types
https://rustwiki.org/zh-CN/reference/types/tuple.html%23tuple-types
https://rustwiki.org/zh-CN/reference/types/never.html
https://rustwiki.org/zh-CN/reference/types/pointer.html%23raw-pointers-const-and-mut
https://rustwiki.org/zh-CN/reference/types/pointer.html%23shared-references-
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/types/slice.html
https://rustwiki.org/zh-CN/reference/types/inferred.html
https://rustwiki.org/zh-CN/reference/paths.html%23qualified-paths
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/macros.html%23macro-invocation
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/types/slice.html
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-types
https://rustwiki.org/zh-CN/reference/types/boolean.html
https://rustwiki.org/zh-CN/reference/types/numeric.html
https://rustwiki.org/zh-CN/reference/types/textual.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/types/struct.html
https://rustwiki.org/zh-CN/reference/types/enum.html
https://rustwiki.org/zh-CN/reference/types/union.html
https://rustwiki.org/zh-CN/reference/items/type-aliases.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/paths.html%23self-1
https://rustwiki.org/zh-CN/reference/types/parameters.html
https://rustwiki.org/zh-CN/reference/types/pointer.html%23shared-references-
https://rustwiki.org/zh-CN/reference/types/pointer.html%23raw-pointers-const-and-mut
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/types/inferred.html
https://rustwiki.org/zh-CN/reference/types.html%23parenthesized-types
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/types/impl-trait.html
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neverࣳ( ! )̶
઀୏౮ᔄࣳᤒᬡୗጱਡ̶

ᔄࣳݳᕟݩೡࢺ

ParenthesizedType :
   (  Type )

ع๶᭿ݩೡزአֵࢱᔄࣳޮࣁզݢᚆտԾኞԫԎ௔̶ྌ෸ݢӞ᩸෸ࣁݳӥ҅ᔄࣳᕟ٭຤Զఘࣁ
ྏԎ̶ֺই҅୚አᔄࣳጱᔄࣳᕅ๳ڜᤒӾጱ +ᬩᓒᒧ൥ӧႴ༩ٌૢ꧊ጱᬟኴ֖ᗝߺࣁ᯾҅ࢩྌ
ᵱᥝֵአࢺೡݩ๶กᏟٌᬟኴ̶ᬯ᯾ᵱᥝጱၾྏ෈ဩ੪ฎֵአ TypeNoBounds ݙဩᥢ๊ڞդ
Type ݙဩᥢ̶ڞ

᭓୭ᔄࣳ

ຽᑍᔄࣳ(nominal types) — ᕮ຅֛( struct )̵ຍԈ( enum )֛ݳᘶ޾( union զฎ᭓୭ݢ — (
ጱ̶Ԟ੪ฎ᧔҅ྯӻຍԈ( enum )౲ᕮ຅֛֛ݒ( struct )౲ᘶ֛ݳ( union )ጱਁྦྷݢզፗള౲ᳵ
ളࣈ೰ݻྌຍԈ( enum )౲ᕮ຅֛( struct )ᔄࣳ๜᫝̶ᬯᐿ᭓୭ํӞԶᴴګғ

᭓୭ᔄࣳ஠ᶳࣁ᭓୭Ӿ۱ތӞӻຽᑍᔄࣳҁӧᚆՐฎᔄࣳݷڦ౲ٌ՜ᕮ຅۸ጱᔄࣳ҅ইහ
ᕟ౲زᕟ҂̶ࢩྌӧ꧋ᦜֵአ type Rec = &'static [Rec]̶
᭓୭ᔄࣳጱ੮ੑ஠ᶳฎํᴴጱҔԞ੪ฎ᧔҅ᔄࣳጱ᭓୭ਁྦྷ஠ᶳฎ೰ᰒᔄ̶ࣳ
᭓୭ᔄࣳጱਧԎݢզ᪜᩼ཛྷࣘᬟኴ҅֕ӧᚆ᪜᩼ཛྷࣘݢᥠ௔ᬟኴ౲ crate ᬟኴҁԅԧᓌ۸
ཛྷࣘᔮᕹ޾ᔄࣳ༄ັ҂̶

᭓୭ᔄֵࣳ݊አᐏֺғ

type T<'a> = &'a (dyn Any + Send);

https://rustwiki.org/zh-CN/reference/types/never.html
https://rustwiki.org/zh-CN/reference/macros.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%9C%86%E6%8B%AC%E5%8F%B7%E7%BB%84%E5%90%88%E7%B1%BB%E5%9E%8B
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types/pointer.html%23shared-references-
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%92%E5%BD%92%E7%B1%BB%E5%9E%8B
https://rustwiki.org/zh-CN/reference/types/struct.html
https://rustwiki.org/zh-CN/reference/types/enum.html
https://rustwiki.org/zh-CN/reference/types/union.html
https://rustwiki.org/zh-CN/reference/items/type-aliases.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/types/pointer.html
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enum List<T> {
    Nil,
    Cons(T, Box<List<T>>)
}

let a: List<i32> = List::Cons(7, Box::new(List::Cons(13, 
Box::new(List::Nil))));
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૲ਫ਼ࣳ

boolean.md
commit: 1804726424c5cbc97f3d9d4adf6236980e2ff7a1 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-2-10

૲ਫ਼ࣳ౲૲ਫ਼හฎӞᐿݢզԅ*፥( true )౲؃( false )*ጱܻ᧍හഝᔄ̶ࣳ

ᬯᐿᔄࣳጱ꧊ݢզֵአਁᶎᰁᤒᬡୗڠୌֵ҅አىᲫਁ true false ޾   ๶ᤒᬡ੒ଫݷᑍጱ
꧊̶

ᧆᔄࣳฎྌ᧍᥺ጱᶼ੕۱فጱӞ᮱ֵ҅ړአݷᑍ bool  ๶ᤒᐏ̶

૲ਫ਼ࣳጱ੒᨝੮ੑ޾੒ἶᰁ࣐ԅ1̶false ጱ֖ཛྷୗԅ 0x00҅ true ጱ֖ཛྷୗԅ 0x01̶ٌ՜ጱ
ձٌ֜՜֖ཛྷୗጱ૲ਫ਼ࣳጱ᨝᮷ฎ๚ਧԎጱᤈԅ̶

૲ਫ਼ࣳฎग़ᐿᤒᬡୗጱ඙֢හጱᔄࣳ:

ifᤒᬡୗ޾ whileᤒᬡୗӾጱ๵կ඙֢හ
భ௔૲ਫ਼ᬩᓒᤒᬡୗጱ඙֢හ

ဳ఺ғ૲ਫ਼ࣳጱᤈԅᔄ֒ԭຍԈᔄࣳ҅֕ਙᏟਫӧฎຍԈᔄ̶ࣳࣁਫ᪢Ӿ҅ᬯԆᥝ఺ޱ፳
຅᭜ڍහӧӨᔄࣳፘىᘶҁֺইဌํ bool::true  ᬯᐿٟဩ҂̶

՜ಅํጱܻ᧍ᔄࣳӞ໏҅૲ਫ਼ࣳਫሿԧ Clone̵ٌ޾ Copy̵ Sized̵ Send Sync ޾   ᬯԶ
traits̶

ဳ఺: ݇ᥠຽٵପ෈໩Ӿጱፘى඙֢ᬩᓒ̶

૲ਫ਼ᬩᓒ

let b: bool = true;

https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%83%E5%B0%94%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/boolean.md
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23language-prelude
https://rustwiki.org/zh-CN/reference/names.html
https://rustwiki.org/zh-CN/reference/type-layout.html%23size-and-alignment
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-loops
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
https://rustwiki.org/zh-CN/reference/types/enum.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23clone
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sized
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23send
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/std/primitive.bool.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%83%E5%B0%94%E8%BF%90%E7%AE%97
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୮ֵአଃํ૲ਫ਼ࣳጱ඙֢හጱᇙਧ඙֢ᒧᤒᬡୗ෸҅ਙժֵአ[૲ਫ਼᭦ᬋᥢڞ][boolean logic]ᬰ
ᤈᦇᓒ̶

᭦ᬋᶋ

bb !b!b

true false

false true

᭦ᬋ౲

aa bb a | ba | b

true true true

true false true

false true true

false false false

᭦ᬋӨ

aa bb a & ba & b

true true true

true false false

false true false

false false false

᭦ᬋ୑౲

aa bb a ^ ba ^ b

true true false

true false true

false true true

https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%BB%E8%BE%91%E9%9D%9E
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23negation-operators
https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%BB%E8%BE%91%E6%88%96
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%BB%E8%BE%91%E4%B8%8E
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%BB%E8%BE%91%E5%BC%82%E6%88%96
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators


2022/5/27 17:31Rust 参考⼿册 中⽂版

第269/418⻚https://rustwiki.org/zh-CN/reference/print.html

false false false

ྲ᫾

aa bb a == ba == b

true true true

true false false

false true false

false false true

aa bb a > ba > b

true true false

true false true

false true false

false false false

a != b  ᒵݶԭ !(a == b)
a >= b  ᒵݶԭ a == b | a > b
a < b  ᒵݶԭ !(a >= b)
a <= b  ᒵݶԭ a == b | a < b

https://rustwiki.org/zh-CN/reference/print.html%23%E6%AF%94%E8%BE%83
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
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හਁࣳ

mumeric.md
commit: 73ca198fb3ab52283d67d5fe28c541ee1d169f48 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

ෆࣳ/ෆහᔄࣳ

෫ᒧݩෆහᔄࣳғ

ᔄࣳ ๋ੜ꧊ ๋य़꧊

u8 0 28-1

u16 0 216-1

u32 0 232-1

u64 0 264-1

u128 0 2128-1

ํᒧݩԫᬰګᤑᎱෆࣳ۱ೡғ

ᔄࣳ ๋ੜ꧊ ๋य़꧊

i8 -(27) 27-1

i16 -(215) 215-1

i32 -(231) 231-1

i64 -(263) 263-1

i128 -(2127) 2127-1

ၶᅩࣳ

Rust ੒ଫ IEEE 754-2008 ጱ“binary32”޾“binary64”ၶᅩᔄࣳڦړฎ f32 f64̶ ޾ 

https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E5%AD%97%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/mumeric.md
https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B4%E5%9E%8B%E6%95%B4%E6%95%B0%E7%B1%BB%E5%9E%8B
https://rustwiki.org/zh-CN/reference/print.html%23%E6%B5%AE%E7%82%B9%E5%9E%8B
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ጱෆࣳىፘݣᦇᓒଘ޾

usizeᔄࣳฎӞᐿ෫ᒧݩෆ਼ٌࣳ҅ଶӨଘݣጱ೰ᰒᔄࣳጱ਼ଶፘ̶ݶਙݢզᤒᐏᬰᑕӾጱྯ
ӻٖਂ̶࣎ࣈ

isizeᔄࣳฎӞᐿํᒧݩෆ਼ٌࣳ҅ଶӨଘݣጱ೰ᰒᔄࣳጱ਼ଶፘ̶ݶҁRust ᥢਧ҂੒᨝ጱ੮
හᕟጱᳩଶጱቘᦞӤᴴฎ isize޾ੑ  ጱ๋य़꧊̶ᬯᏟכԧ isize ੒᨝౲හݻզአ๶ᦇᓒ೰ݢ 
ᕟٖ᮱ጱ೰ᰒԏᳵጱ૧୑҅ଚӬݢզ੔࣎੒᨝Ӿጱྯӻਁᜓզ݊๛ੲԏݸጱᮎӻਁᜓ̶

usize isize ޾   ጱ਼ଶᛗ੝ฎ 16-bits̶

ဳ఺ғᦜग़ Rust դᎱݢᚆտ؃ᦡ೰ᰒ̵ usize isize ޾   ฎ 32-bit ౲ 64-bit ጱ̶ࢩྌ҅
16-bit ೰ᰒጱඪ೮ฎํᴴጱ҅ᬯ᮱ړඪ೮ݢᚆᵱᥝ๶ᛔପጱกᏟ޾ဳىᏟᦊ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%92%8C%E8%AE%A1%E7%AE%97%E5%B9%B3%E5%8F%B0%E7%9B%B8%E5%85%B3%E7%9A%84%E6%95%B4%E5%9E%8B
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෈๜ᔄᔄࣳ

textual.md
commit: 9af5071f876111a09ba54a86655679de83eb464c 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

ᔄࣳ char str ޾   አԭਂכ෈๜හഝ̶

ਁᒧࣳ( char )ጱ꧊ฎ Unicode ຽᰁ(scalar)꧊ҁܨӧฎդቘᶱ(surrogate)ጱդᎱᅩ҂҅ݢզᤒ
ᐏԅ 0x0000~0xD7FF ౲ 0xE000~0x10FFFF ᝜ٖࢱጱ 32-bit ෫ᒧਁݩᒧ̶ڠୌ᩻ڊྌ᝜ࢱጱ
ਁᒧፗള᥶ݎ๚ਧԎᤈԅ(Undefined Behavior)̶Ӟӻ [char]  ਫᴬӤฎᳩଶԅ1ጱ UCS-4 /
UTF-32 ਁᒧԀ̶

strᔄࣳጱ꧊ጱᤒᐏොဩӨ [u8]  ፘ҅ݶਙฎӞӻ 8-bit ෫ᒧᜓਁݩᔄࣳጱڔᇆ̶֕ฎ҅Rust
ຽٵପ੒ str  ؉ԧ᷐क़ጱ؃ਧғ str  Ӥጱොဩտ؃ਧଚᏟٌכӾጱහഝฎํපጱ UTF-8̶᧣
አ str  ጱොဩ๶॒ቘᶋUTF-8 ᖨ܄٫Ӥጱහഝݢᚆ౲෱౲ภڊࣈሿ๚ਧԎᤈԅ̶

ኧԭ str  ฎӞӻۖா੮ੑᔄࣳ҅ಅզਙݝᚆ᭗ᬦ೰ᰒᔄࣳਫֺ۸҅ྲই &str̶

https://rustwiki.org/zh-CN/reference/print.html%23%E6%96%87%E6%9C%AC%E7%B1%BB%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/textual.md
https://www.unicode.org/glossary/%23unicode_scalar_value
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
https://rustwiki.org/zh-CN/reference/dynamically-sized-types.html
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never ᔄࣳ

never.md
commit: 91486df597a9e8060f9c67587359e9f168dea7ef 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

ဩݙ

NeverType : !

neverᔄࣳ( ! )ฎӞӻဌํ꧊ጱᔄࣳ҅ᤒᐏ࿞ᬱӧտਠ౮ᦇᓒጱᕮຎ̶ !  ጱᔄࣳᤒᬡୗݢզ୩᫨
ԅձٌ֜՜ᔄ̶ࣳ

ဳ఺ғ neverᔄܻࣳ๜ᶼᦇ1.41ࣁӾᑞਧӥ๶҅֕ኧԭ๋ݸӞړᰦ༄ၥکӞԶ఺మӧکጱࢧ
୭҅ᧆᔄࣳጱᑞਧᬰᑕԁ෸ฮ؊̶ፓڹ !ᔄࣳݝᚆڊሿڍࣁහᬬࢧᔄࣳӾ̶ํىᧇᕡמ௳҅᧗
݇ᴅᦓ᷌᪙̶᪵

let x: ! = panic!();
զ୩᫨ԅձ֜ᔄࣳݢ //
let y: u32 = x;

https://rustwiki.org/zh-CN/reference/print.html%23never-%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/never.md
https://github.com/rust-lang/rust/issues/35121
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ᕟᔄࣳز

tuple.md
commit: ff6c3dc120ce6d06548b9045c43103f58720ee62 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-6

ဩݙ

TupleType :
      (  )

   | (  ( Type ,  )+ Type? )

౮ጱӞᔄᕮ຅۸ᔄࣳ1̶ݳᤒᕟڜᕟᔄࣳฎኧٌ՜ᔄࣳጱ୑຅ز

୏๶҅Ӟړ܄ᔄࣳݩೡࢺ޾ᤒ̶ ԅڜጱᔄࣳۆړݩ੗ᳮጱ᭖ݩೡࢺԅӞ੒ڞᕟᔄࣳጱ᧍ဩᥢز
̶ݩᶎᵱᥝํӞӻ᭖ݸᔰᔄࣳزᕟጱزز

හزᕟጱزᤒጱᳩଶ̶ ਁྦྷጱහᰁ٬ਧڜԭٌ੗ᳮጱ୑຅ᔄࣳݶᕟᔄࣳጱਁྦྷහᰁᒵز
(arity)̶ ํ n  ӻਁྦྷጱزᕟݞ؉ nززᕟ(n-ary tuple)̶ ֺই҅ํӷӻਁྦྷጱزᕟ੪ฎԫزز
ᕟ̶

ᤒӾጱ֖ᗝහਁ๶ᔱ୚̶ ᒫӞӻਁྦྷᔱ୚ԅ 0̶ ᒫԫӻਁྦྷᔱ୚ԅ 1̶ڜࣁᕟጱਁྦྷአਙز
ᆐݸզྌᔄവ̶ ྯӻਁྦྷጱᔄࣳ᮷ฎزᕟᔄࣳڜᤒӾፘ֖ݶᗝጱᔄ̶ࣳ

)ᔰزӧଃ҅ࢩܻݥܲ޾׎ԭොڊ () )ጱزᕟᔄࣳ᭗ଉᤩᑍԅزܔ(unit)౲زܔᔄࣳ(unit type)̶
ਙጱ꧊Ԟᤩᑍԅزܔ౲زܔ꧊̶

ᕟᔄࣳጱᐏֺғز

() (زܔ) 
(f64, f64)

(String, i32)

(i32, String)  (᪙ڹӞӻᐏֺᔄࣳӧӞ໏)
(i32, f64, Vec<String>, Option<bool>)

ᬯᐿᔄࣳጱ꧊ฎֵአزᕟᤒᬡୗ๶຅᭜ጱ̶ ྌक़҅ইຎဌํٌ՜ํ఺Ԏጱ꧊׀ݢ࿢஑/ᬬ҅ࢧஉ
ग़ᐿᤒᬡୗ᮷ਖ਼ኞ౮زܔ꧊̶ زᕟਁྦྷݢզ᭗ᬦزᕟᔱ୚ᤒᬡୗ౲ཛྷୗ܃ᯈ๶ᦢᳯ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/tuple.md
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types.html%23parenthesized-types
https://rustwiki.org/zh-CN/reference/expressions/tuple-expr.html%23tuple-expressions
https://rustwiki.org/zh-CN/reference/expressions/tuple-expr.html%23tuple-indexing-expressions
https://rustwiki.org/zh-CN/reference/patterns.html%23tuple-patterns
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1 ᕮ຅۸ᔄࣳጱᇙᅩ੪ฎٌٖ᮱੒ᒵ֖ᗝጱᔄࣳইຎฎፘᒵጱ҅ᮎԍᬯԶᕮ຅۸ᔄࣳ੪ฎፘᒵጱ̶ํزىᕟ
ጱຽᑍᔄࣳᇇ๜҅᧗݇ᥠزᕟᕮ຅̶֛

https://rustwiki.org/zh-CN/reference/types/struct.html
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හᕟᔄࣳ

array.md
commit: 2f459e22ec30a94bafafe417da4e95044578df73 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

ဩݙ

ArrayType :
   [  Type ;  Expression ]

හᕟฎ N  ӻᔄࣳԅ T  ጱزᔰᕟ౮ጱࢴਧᳩଶ(fixed-size)ጱଧ҅ڜහᕟᔄٟࣳԅ [T; N]̶ᳩ
ଶ(size)ฎӞӻᦇᓒᕮຎԅ usize  ጱଉᰁᤒᬡୗ̶

ᐏֺғ

හᕟጱಅํزᔰ௛ฎڡত۸ᬦጱֵ҅አ Rust Ӿጱਞق(safe)ොဩ౲඙֢ᒧ๶ᦢᳯහᕟ෸௛ฎտ
ኴ༄ັ̶᩼؉ض

ဳ఺ғຽٵପᔄࣳ Vec<T>  ൉׀ԧञړᯈොໜጱݢ᧣ෆय़ੜጱහᕟᔄ̶ࣳ

// Ӟӻ຾ړᯈጱහᕟ
let array: [i32; 3] = [1, 2, 3];

// Ӟӻञړᯈጱහᕟ҅ᤩᛔۖ୩᫨౮ڔᇆ
let boxed_array: Box<[i32]> = Box::new([1, 2, 3]);

https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E7%BB%84%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/array.md
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/types/numeric.html%23machine-dependent-integer-types
https://rustwiki.org/zh-CN/reference/const_eval.html%23constant-expressions
https://doc.rust-lang.org/std/vec/struct.Vec.html
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ᇆᔄࣳڔ

slice.md
commit: b0e0ad6490d6517c19546b1023948986578fc378 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

ဩݙ

SliceType :
   [  Type ]

ᇆฎӞᐿۖா੮ੑᔄࣳ(dynamically sized type)҅ਙդᤒᔄࣳԅ Tڔ  ጱزᔰᕟ౮ጱහഝଧڜጱ
Ӟӻ“ᥤࢶ(view)”̶ڔᇆᔄٟࣳԅ [T]̶

ᥝֵአڔᇆᔄࣳ҅᭗ଉ஠ᶳනࣁ೰ᰒݸᶎֵአֺ҅ইғ

&[T]҅وՁڔᇆ('shared slice')҅ଉᤩፗളᑍԅڔᇆ( slice )҅ਙӧ೜ํਙ೰ݻጱහഝ҅
አ̶׵ฎݝ
&mut [T]҅ڔݒݢᇆ('mutable slice')҅׵ݒݢአਙ೰ݻጱහഝ̶
Box<[T]> , boxedڔᇆ('boxed slice')̶

ᐏֺғ

ᇆ෸௛ฎտڔොဩ౲඙֢ᒧ๶ᦢᳯ(safe)قত۸ᬦጱֵ҅አ Rust Ӿጱਞڡᔰ௛ฎزᇆጱಅํڔ
؉᩼ኴ༄ັ̶

// Ӟӻञړᯈጱහᕟ҅ᤩᛔۖ୩᫨౮ڔᇆ
let boxed_array: Box<[i32]> = Box::new([1, 2, 3]);

// හᕟӤጱҁوՁ҂ڔᇆ
let slice: &[i32] = &boxed_array[..];

https://rustwiki.org/zh-CN/reference/print.html%23%E5%88%87%E7%89%87%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/slice.md
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/dynamically-sized-types.html
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ᕮ຅֛ᔄࣳ

struct.md
commit: 8a98437835db5f3cf57044aedcd1e00bd0d889f9 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-17

ᕮ຅֛( struct )ᔄࣳฎٌኧ՜ᔄࣳ୑຅Ծኞጱᔄࣳ҅ᬯԶٌ՜ᔄࣳᤩᑍԅᕮ຅֛ᔄࣳጱਁྦྷ̶1

ᕮ຅֛( struct )ጱਫֺݢզአᕮ຅֛ᤒᬡୗ๶຅᭜̶

ἕᦊఘ٭ӥ҅ᕮ຅֛( struct )ጱٖਂ૲ੴฎ๚ਧԎጱҁἕᦊ꧋ᦜᬰᤈӞԶᖫᦲ࢏ս۸҅ྲইਁ
ྦྷ᯿ഭ҂҅֕Ԟݢզֵአ reprં௔๶ֵٌ૲ੴࣁਧԎ෸੪ࢴਧӥ๶̶ࣁᬯӷᐿఘ٭ӥ҅ਁྦྷࣁ
ፘଫጱᕮ຅֛ᤒᬡୗӾ᮷ݢզզձ֜ᶲଧᕳڊҔҁ֕ࣁፘݶጱᖫᦲፓຽӾ҅ࣁ҂ݶӞ૲ੴᥢڞ
ӥኞ౮ጱᕮ຅֛( struct )꧊ਖ਼তᕣٍํፘݶጱٖਂ૲ੴ̶

ᕮ຅֛( struct )ጱਁྦྷݢզኧݢᥠ௔᷶ץᒧ(visibility modifiers)ᴴਧ҅զ꧋ᦜ՗ཛྷࣘԏक़๶ᦢ
ᳯᕮ຅֛Ӿጱහഝ̶

ጱ̶ݷ܇ฎਁྦྷฎݝᕟᕮ຅֛(uple struct)*ᔄࣳӨᕮ຅֛ᔄࣳᔄ֒҅ز*

তᕮ຅֛ᤒᬡୗڡฎਙဌํਁྦྷ̶ኧݝᕮ຅֛(unit-like struct)*ᔄࣳᔄ֒ԭᕮ຅֛ᔄࣳ҅زܔ*
຅᭜ጱ꧊ฎḦኸࣁྌᔄᔄࣳӾఢӞጱ꧊̶

1 structᔄࣳᔄ֒ԭ C Ӿጱ struct  ᔄ̵ࣳMLਹ෧ጱ record ᔄࣳ౲ Lisp ਹ෧ጱ struct ᔄ̶ࣳ

https://rustwiki.org/zh-CN/reference/print.html%23%E7%BB%93%E6%9E%84%E4%BD%93%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/struct.md
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html
https://rustwiki.org/zh-CN/reference/type-layout.html%23representations
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html
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ຍԈᔄࣳ

enum.md
commit: d8cbe4eedb77bae3db9eff87b1238e7e23f6ae92 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-2-21

ຍԈᔄࣳฎӞᐿຽᑍࣳ(nominal)ጱ̵୑຅ጱ̵ӧፘԻጱᔄࣳᘶ᩸ݳ๶ᕟ౮ጱᔄࣳ҅ਙፗളአຍ

Ԉ( enum )ᑕଧᶱጱݷᑍ๶ᤒᐏ̶1

ຍԈ( enum )ᑕଧᶱݶ෸्กԧᔄࣳ޾ਙጱݱᐿ֛ݒ(variants)ٌ҅Ӿྯӻ֛ݒ᮷ᇿᒈֵݢ҅ݷ޸
አਧԎᕮ຅̵֛زᕟᕮ຅֛౲زܔᕮ຅֛(unit-like struct)ጱݙဩ๶ਧԎਙժ̶

ຍԈ( enum )ጱਫֺݢզ᭗ᬦᕮ຅֛֛ᤒᬡୗ๶຅᭜̶

ձ֜ຍԈ꧊ၾᘙጱٖਂݶٌ޾ᔄࣳጱٌ՜֛ݒ᮷ฎፘݶጱٍ֛҅᮷ԅٌຍԈ( enum )ᔄࣳጱ๋य़
꧊(discriminant)ಅᵱጱٖਂ̶ڦڣӤਂٌؙےಅᵱጱٖਂ֛ٚݒ

ຍԈᔄࣳӧᚆࣁᕮ຅Ӥᤒᐏԅᔄࣳ҅஠ᶳ᭗ᬦ੒ຍԈᑕଧᶱጱٍݷ୚አ(named reference)๶ᤒ

ᐏ̶2

1 enumᔄࣳᔄ֒ԭ ML Ӿጱහഝ( data )຅᭜ڍහ्ก҅౲ Limbo Ӿጱ pick ADT̶

2 ᦲᘏቘᥴᬯݙᦾጱ఺௏ฎғຍԈӧݶԭฦ᭗ᕮ຅۸ጱᔄࣳ҅ಅํጱຍԈᔄࣳ᮷ฎ੒ຍԈᑕଧᶱጱ୚አҔᬯ
᯾୚አړӷᐿ҅ӞᐿฎᔄCຍԈ҅੪ฎ੒ᑕଧᶱጱፗളٍݷ୚አҔݚӞᐿฎଃਁྦྷጱຍԈ֛҅ݒᬯᐿٌਫฎᔄ
֒ԭ Box̵ Rc  ᬯ໏ጱٍݷ୚አ҅ਙ᭗ᬦ੗ᤰٌ՜ᔄࣳ๶೰੕හഝጱਂؙ޾ᴴਧٌӤݢአጱ඙̶֢

https://rustwiki.org/zh-CN/reference/print.html%23%E6%9E%9A%E4%B8%BE%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/enum.md
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
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ᘶ֛ݳᔄࣳ

union.md
commit: cd996a4e6e9b98929c3718fd76988bfee51d757c 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-12-24

ᘶ֛ݳᔄࣳฎӞᐿຽᑍࣳ(nominal)ጱ̵୑຅ጱ̵ᔄ֒C᧍᥺᯾ጱ union ጱᔄٍ֛ࣳ҅ጱᔄࣳݷ
ᑍኧᘶ֛ݳ( union )ᑕଧᶱጱݷᑍᤒᐏ̶

Since transmutes can cause unexpected or undefined behaviour, unsafe  is required to
read from a union field, or to write to a field that doesn't implement Copy  or has a
[ ManuallyDrop ] type. See the item documentation for further details. ᘶ֛ݳဌํ“ၚ᪋ਁ
ྦྷ(active field)”ጱ༷ஷ̶ፘེྯ҅ݍ੒ᘶ֛ݳጱᦢᳯ᮷ਖ਼ᘶ֛ݳጱ᮱ؙٖਂړ਻᫨ഘԅᤩᦢᳯ
ਁྦྷጱᔄ̶ࣳኧԭ᫨ഘݢᚆտ੕ᛘ఺क़౲๚ਧԎᤈԅ҅ಅզ᧛ݐᘶ҅ྦྷਁ֛ݳ౲ٟف๚ਫሿ 
Copy  ౲ [ ManuallyDrop ] ጱᘶྦྷਁ֛ݳጱ඙֢᮷ᵱᥝනࣁ unsafeٖࣘᬰᤈ̶ํىᧇᕡמ
௳҅᧗݇ᴅፘଫጱᑕଧᶱ෈໩̶

ἕᦊఘ٭ӥ҅ᘶ֛ݳ( union )ጱٖਂ૲ੴฎ๚ਧԎጱ҅֕ฎݢզֵአ #[repr(...)]ં௔๶ࢴ
ਧԅ຤Ӟᔄࣳ૲ੴ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E8%81%94%E5%90%88%E4%BD%93%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/union.md
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/items/unions.html
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හᶱᔄࣳڍ

function-item.md
commit: b0e0ad6490d6517c19546b1023948986578fc378 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

୮ᤩ୚አڍහᶱ̵زᕟᕮ຅֛ጱ຅᭜ڍහ౲ຍԈ֛ݒጱ຅᭜ڍහ෸҅տԾኞਙժጱ*ڍහᶱᔄࣳ
(function item type)*ጱᵭ੮ੑጱ꧊̶ᬯᐿᔄࣳҁԞ੪ฎྌ꧊҂ดୗࣈຽᦩԧᧆڍහ——ຽᦩڊ
ጱٖ਻۱ೡᑕଧᶱਧԎ෸ጱ̵ਁݷᔄࣳ݇හٌ҅݊ਧԎ෸ጱኞਂ๗݇හҁӧฎݸ๗ᕬਧጱኞਂ
๗݇හ҅ݸ๗ᕬਧጱኞਂ๗݇හڍࣁݝහᤩ᧣አ෸಍ᤩᩙӨ҂——ಅզᧆ꧊ӧᵱᥝ۱ތӞӻਫ
ᴬጱڍහ೰ᰒ҅୮ྌڍහᤩ᧣አ෸ԞӧᵱᥝӞӻᳵളጱ੔࣎඙֢݄ັತྌڍහ̶

ဌํፗള୚አڍහᶱᔄࣳጱݙဩ҅֕ฎᖫᦲ࢏տࣁᲙ᧏ၾ௳Ӿտดᐏᔄ֒ԭ fn(u32) -> i32 
{fn_name}  ᬯ໏ጱ“ᔄࣳ”̶

ጱᑕଧᶱ҅ݶҁ۱ೡӧݶහ҅ಅզইຎਙժಅ೰ጱᑕଧᶱӧڍຽᦩԧٌࣈහᶱᔄࣳดୗڍԅࢩ
౲ፘݶጱᑕଧᶱ֕ာࣳ݇හጱਫᴬᔄࣳӧݶ҂҅ڞྌڍහᶱᔄࣳԞӧ҅ݶႰֵݳአਙժਖ਼੕ᛘ
ᔄࣳᲙ᧏ғ

֕Ꮯਫਂࣁ՗ڍහᶱᔄࣳํٍکፘݶᓋݷጱڍහ೰ᰒጱᛔۖ୩᫨(coercion)҅ᬯᐿᛔۖ୩᫨Ӟᛱ
)ᯈ܃ฎ ifᤒᬡୗ౲٭ኞఘݎӞᐿݚහ೰ᰒ෸Ҕڍፗളᶼ๗ܩහᶱᔄࣳڍአֵࣁኞݎ match )ᤒ
ᬡୗጱӧړݶඪᬬֵࢧአԧٍํፘݶᓋֵܩݷአԧӧڍݶහᶱᔄࣳጱఘ٭ғ

ಅํጱڍහᶱᔄࣳ᮷ਫሿԧ Fn̵ FnMut̵ FnOnce̵ Copy̵ Clone̵ Send Sync̶ ޾ 

fn foo<T>() { }
let x = &mut foo::<i32>;
*x = foo::<u32>; //~ Კ᧏ғᔄࣳӧ܃ᯈ

// ᬯ᯾ `foo_ptr_1` ຽဳֵአԧ `fn()` ᬯӻڍහ೰ᰒᔄ̶ࣳ
let foo_ptr_1: fn() = foo::<i32>;

// ... `foo_ptr_2` Ԟᤈ - ᬯེฎ᭗ᬦᔄࣳ༄ັ(type-checks)؉کጱ̶
let foo_ptr_2 = if want_i32 {
    foo::<i32>
} else {
    foo::<u32>
};

https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E9%A1%B9%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/function-item.md
https://rustwiki.org/zh-CN/reference/type-coercions.html
https://doc.rust-lang.org/std/ops/trait.Fn.html
https://doc.rust-lang.org/std/ops/trait.FnMut.html
https://doc.rust-lang.org/std/ops/trait.FnOnce.html
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23clone
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23send
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
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ᳮ۱ᔄࣳ

closure.md
commit: 5642af891714145cb2a765f244fff7d6b618a4c7 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

ᳮ۱ᤒᬡୗኞ౮ጱᳮ۱꧊ٍํࠔӞ௔޾෫ဩٟڊጱݷ܇௔̶ᳮ۱ᔄࣳᬪ֒ፘ୮ԭ۱ތഔ឴ݒᰁ
ጱᕮ຅̶֛ྲইզӥᳮ۱ᐏֺғ

ኞ౮य़ᛘইӥಅᐏጱᳮ۱ᔄࣳғ

ಅզ᧣አ f  ፘ୮ԭғ

fn f<F : FnOnce() -> String> (g: F) {
    println!("{}", g());
}

let mut s = String::from("foo");
let t = String::from("bar");

f(|| {
    s += &t;
    s
});
// ಑ܦ "foobar".

struct Closure<'a> {
    s : String,
    t : &'a String,
}

impl<'a> FnOnce<()> for Closure<'a> {
    type Output = String;
    fn call_once(self) -> String {
        self.s += &*self.t;
        self.s
    }
}

f(Closure{s: s, t: &t});

https://rustwiki.org/zh-CN/reference/print.html%23%E9%97%AD%E5%8C%85%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/closure.md
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
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ഔ឴ොୗ

ᖫᦲݻ؁࢏ԭսض᭗ᬦӧ׵ݒݢአ(immutable borrow)๶ഔ឴ᳮݒݳᰁ(closed-over
variable)ٌེ҅ฎ᭗ᬦࠔӞӧ׵ݒݢአ(unique immutable borrow)ҁᥠӥ෈҂ٌེ҅ٚݒݢ
ਖ਼ᭌೠᬯԶӾጱᒫӞӻᚆᦏ࢏አᑏۖ᧍Ԏ(move)๶ഔ឴̶ᖫᦲֵݸ๋҅አ(mutable borrow)׵
ྌᳮ۱ᖫᦲ᭗ᬦጱᭌᶱ̶ᬯӻᭌೠݝӨᳮ۱ᤒᬡୗጱٖ਻ํىҔᖫᦲ࢏ӧᘍᡤᳮ۱ᤒᬡୗԏक़
ጱդᎱ҅ྲইಅၿ݊ጱݒᰁጱኞਂ๗̶

ইຎֵአԧىᲫਁ move  ҅ᮎԍಅํഔ឴᮷ฎ᭗ᬦᑏۖ(move)᧍Ԏᬰᤈጱҁ୮ᆐ੒ԭ Copyᔄ
Ძਁ moveىአ̶ݢވአฎ׵ฎ᭗ᬦ೩ᨬ᧍Ԏᬰᤈጱ҂҅ᘒӧᓕڞ҅ࣳ  ᭗ଉአԭ꧋ᦜᳮ۱ྲٌ
ഔ឴ጱ꧊ၚ஑ๅԋֺ҅ইᬬࢧᳮ۱౲አԭኞ౮ෛᕚᑕ̶

୏ഔ឴ጱ̶ইຎ፥ړӻਁྦྷݱ᮱ഔ឴ጱ҅ᘒӧฎقຍԈ҂তᕣฎ޾ᕟزᔄࣳҁইᕮ຅̵֛ݳ॔
ᥝഔ឴ܔӻਁྦྷ҅ᮎݢᚆᵱᥝ׵ضአᧆਁྦྷک๜ࣈੴ᮱ݒᰁӾғ

ፘ҅ݍইຎᳮ۱ፗളֵአԧ self.vec҅ᮎԍਙਖ਼੤ᦶ᭗ᬦݒݢ୚አഔ឴ self̶֕ฎࢩԅ 
self.set  ૪ᕪᤩڊ׵አ๶ᬽդԧ҅ಅզդᎱਖ਼෫ဩᖫᦲ̶

ഔ឴ӾጱࠔӞӧ׵ݒݢአ

ഔ឴ොୗӾํӞᐿᤩᑍԅࠔӞӧ׵ݒݢአጱᇙྛᔄࣳጱ׵አഔ឴҅ᬯᐿ׵አӧᚆࣁ᧍᥺ጱٌ՜
ձ֜ࣈොֵአ҅Ԟӧᚆดୗࠔ̶ڊٟࣈӞӧ׵ݒݢአݎኞץࣁදݒݢ୚አጱ୚አ੒᨝(referent)
෸҅ইӥᶎጱᐏֺಅᐏғ

struct SetVec {
    set: HashSet<u32>,
    vec: Vec<u32>
}

impl SetVec {
    fn populate(&mut self) {
        let vec = &mut self.vec;
        self.set.iter().for_each(|&n| {
            vec.push(n);
        })
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E6%8D%95%E8%8E%B7%E6%96%B9%E5%BC%8F-1
https://rustwiki.org/zh-CN/reference/print.html%23%E6%8D%95%E8%8E%B7%E4%B8%AD%E7%9A%84%E5%94%AF%E4%B8%80%E4%B8%8D%E5%8F%AF%E5%8F%98%E5%80%9F%E7%94%A8
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ԅ xࢩአ x҅׵ݒݢӥ҅ӧᚆ݄٭ᬯᐿఘࣁ  ဌํຽဳ mut̶֕Өྌݶ෸҅ইຎӧ׵ݒݢአ 
x҅ᮎ੒ٌᩙ꧊݈տᶋဩ҅ࢩԅ & &mut  ୚አݢᚆӧฎࠔӞጱ҅ࢩྌྌ୚አӧᚆਞࣈقአԭץ
ද꧊̶ಅզᬯ᯾ᳮ۱ֵአԧࠔӞӧ׵ݒݢአғਙ᯻አԧӧݒݢጱොୗ׵አԧ x҅֕ฎ݈ݒݢ؟
ӤᶎጱֺৼӾ҅ᥴ୏ yࣁӞጱ̶ࠔአ஠ᶳฎ׵൉ฎྌڹአӞ໏҅୮ᆐ׵  ᮎᤈӤጱဳ᯽ਖ਼ԾኞᲙ
᧏҅ࢩԅᬯਖ਼ᬲݍᳮ۱੒ x  ጱ׵አጱࠔӞ௔Ҕ z  ጱ्กฎํපጱ҅ࢩԅᳮ۱ጱኞਂ๗ࣘࣁᕮ
๳෸૪ᬦ๗҅՗ᘒ૪ᕪ᯽නԧ੒ x  ጱ׵አ̶

᧣አtrait ޾ᛔۖ୩᫨

ᳮ۱ᔄࣳ᮷ਫሿԧ FnOnce҅ᬯᤒกਙժݢզ᭗ᬦၾᘙധᳮ۱ጱಅํ๦๶᧣አಗᤈਙӞ̶ེྌ
क़҅ӞԶᳮ۱ਫሿԧๅٍ֛ጱ᧣አtraitғ

੒ဌ᯻አᑏۖ᧍Ԏ๶ഔ឴ձ֜ݒᰁҁᦲᘏဳғݒᰁጱܻতಅํᘏՖ೜ํᧆݒᰁጱಅํ๦҂
ጱᳮ۱᮷ਫሿԧ FnMut҅ᬯᤒกᧆᳮ۱ݢզ᭗ᬦݒݢ୚አ๶᧣አ̶

੒ഔ឴ጱݒᰁဌᑏٌڊ꧊҅Ԟဌ݄ץදٌ꧊ጱᳮ۱᮷ਫሿԧ Fn҅ᬯᤒกᧆᳮ۱ݢզ᭗ᬦ
Ձ୚አ๶᧣አ̶و

ဳ఺ғ moveᳮ۱ݢᚆՖᆐਫሿ Fn  ౲ FnMutֵ҅ܨਙժ᭗ᬦᑏۖ(move)᧍Ԏ๶ഔ឴ݒ
ᰁ̶ᬯฎࢩԅᳮ۱ᔄࣳਫሿՋԍ໏ጱ trait ฎኧᳮ۱੒ഔ឴ጱݒᰁ꧊؉ԧՋԍ๶٬ਧጱ҅

ᘒӧฎኧᳮ۱ই֜ഔ឴ਙժ๶٬ਧጱ̶1

*ᶋഔ឴ᳮ۱(Non-capturing closures)*ฎ೰ӧഔ឴ሾहӾጱձ֜ݒᰁጱᳮ۱̶ਙժݢզ᭗ᬦ܃
ᯈᓋݷጱොୗᤩᛔۖ୩᫨౮ڍහ೰ᰒҁֺই fn()҂̶

let mut b = false;
let x = &mut b;
{
    let mut c = || { *x = true; };
    // ӥᤈդᎱӧྋᏟ
    // let y = &x;
    c();
}
let z = &x;

https://rustwiki.org/zh-CN/reference/print.html%23%E8%B0%83%E7%94%A8trait-%E5%92%8C%E8%87%AA%E5%8A%A8%E5%BC%BA%E8%BD%AC
https://doc.rust-lang.org/std/ops/trait.FnOnce.html
https://doc.rust-lang.org/std/ops/trait.FnMut.html
https://doc.rust-lang.org/std/ops/trait.Fn.html
https://doc.rust-lang.org/std/ops/trait.Fn.html
https://doc.rust-lang.org/std/ops/trait.FnMut.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
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ٌ՜ trait

ಅํᳮ۱ᔄࣳ᮷ਫሿԧ Sized̶ྌक़҅ᳮ۱ഔ឴ጱݒᰁጱᔄࣳইຎਫሿԧইӥ trait҅ྌᳮ۱ᔄ
ࣳԞտᛔۖਫሿᬯԶ traitғ

Clone

Copy

Sync

Send

ᳮ۱ᔄࣳਫሿ Send Sync ޾   ጱᥢڞӨฦ᭗ᕮ຅֛ᔄࣳਫሿᬯע trait ጱᥢڞӞ໏҅ᘒ Clone
Copy ޾  ੪؟ਙժࣁ derivedં௔ӾᤒሿጱӞ໏̶੒ԭ Clone҅ഔ឴ݒᰁጱظᵇᶲଧፓڹᬮ
ဌྋୗጱᥢ᝜ڊ๶̶

ኧԭഔ឴᭗ଉฎ᭗ᬦ୚አᬰᤈጱ҅ࢩྌտڊሿզӥӞᛱᥢڞғ

ইຎಅํጱഔ឴ݒᰁ᮷ਫሿԧ Sync҅ڞྌᳮ۱੪Ԟਫሿԧ Sync  ̶
ইຎಅํᶋࠔӞӧݒݢ୚አഔ឴ጱݒᰁ᮷ਫሿԧ Sync҅ଚӬಅํኧࠔӞӧݒݢ̵ݒݢ୚
አ̵॔ګ౲ᑏۖ᧍Ԏഔ឴ጱ꧊᮷ਫሿԧ Send҅ڞྌᳮ۱੪Ԟਫሿԧ Send̶
ইຎӞӻᳮ۱ဌํ᭗ᬦࠔӞӧݒݢ୚አ౲ݒݢ୚አഔ឴ձ֜꧊҅ଚӬਙ᭗ᬦ॔ګ౲ᑏۖ᧍
Ԏഔ឴ጱಅํ꧊᮷ڦړਫሿԧ Clone  ౲ Copy҅ڞྌᳮ۱੪Ԟਫሿԧ Clone  ౲ Copy̶

1 ᦲᘏጱਫḵդᎱғ

let add = |x, y| x + y;

let mut x = add(5,7);

type Binop = fn(i32, i32) -> i32;
let bo: Binop = add;
x = bo(5,7);

fn f1<F : Fn() -> i32> (g: F) { println!("{}", g());}
fn f2<F : FnMut() -> i32> (mut g: F) { println!("{}", g());}
let t = 8;    
f1(move || { t });
f2(move || { t });

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%B6%E4%BB%96-trait
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sized
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23clone
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23send
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23send
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23clone
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/attributes/derive.html
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23clone
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sync
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23send
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23send
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23clone
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23clone
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23copy
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೰ᰒᔄࣳ

pointer.md
commit: 4664361ba2f7bcc568f6bef4d119b53971fdf8ad 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-6

Rust Ӿಅํጱ೰ᰒ᮷ฎดୗጱ१ᒵ(first-class)꧊̶ ਙժݢզᤩᑏۖ౲ٌ॔کؙਂ҅ګ՜හഝᕮ
຅Ӿ҅౲՗ڍහӾᬬ̶ࢧ

୚አ(&& ޾ &mut&mut)

ဩݙ

ReferenceType :

   &  Lifetime? mut ? TypeNoBounds

(&&)Ձ୚አو

)Ձ୚አو & )೰ݻኧٌ՜꧊೜ํጱٖਂ̶ ڠୌԧ੒꧊ጱوՁ୚አݢզᴠྊ੒ᧆ꧊ጱፗളๅද̶
Ձو௏Ԏ҅੒Ӟӻ꧊ጱݷጱӞᐿֺक̶़ ᶶ٭ԧᬯᐿఘ׀௔݈൉ݒݢӥٖ҅᮱٭຤Զᇙਧఘࣁ֕
୚አጱེහဌํᴴو̶ګՁ୚አᔄࣳᤩٟԅ &typeҔ୮ᵱᥝ೰ਧดୗጱኞਂ๗෸ٟݢԅ &'a 
type̶ ೩ᨬӞӻ୚አฎӞӻ“ၠ೩ᨬ(shallow)”඙֢ғਙݝၿ݊॔ګ೰ᰒ๜᫝҅Ԟ੪ฎ೰ᰒਫሿ
ԧ Copy  trait ጱ఺Ԏಅ̶ࣁ ᯽න୚አ੒وՁ୚አಅ೰ݻጱ꧊ဌํ୽֕҅ߥฎ੒ԁ෸꧊ጱ୚አጱ
೮ਂၚᇫா̶כྌ୚አጱ֢አऒٖࣁਖ਼ֵྌԁ෸꧊ࣁਂ

୚አ(&mut&mut)ݒݢ

)୚አݒݢ &mut )Ԟ೰ٌݻ՜꧊ಅ೜ํጱٖਂ̶ ݒݢ୚አᔄࣳᤩٟԅ &mut type  ౲ &'a mut 

type̶ ݒݢ୚አҁٌᬮ๚ᤩ1ڊ׵҂ฎᦢᳯਙಅ೰ݻጱ꧊ጱࠔӞොဩ҅ಅզݒݢ୚አဌํਫሿ 
Copy  trait̶

https://rustwiki.org/zh-CN/reference/print.html%23%E6%8C%87%E9%92%88%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/pointer.md
https://rustwiki.org/zh-CN/reference/print.html%23%E5%BC%95%E7%94%A8-%E5%92%8C-mut
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%B1%E4%BA%AB%E5%BC%95%E7%94%A8
https://rustwiki.org/zh-CN/reference/interior-mutability.html
https://rustwiki.org/zh-CN/reference/expressions.html%23temporaries
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%AF%E5%8F%98%E5%BC%95%E7%94%A8mut
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
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᥃೰ᰒ(*const*const ޾ *mut*mut)

ဩݙ

RawPointerType :
   *  ( mut  | const  ) TypeNoBounds

᥃೰ᰒฎဌํਞق௔౲ݢአ௔(liveness)כᦤጱ೰ᰒ̶ ᥃೰ᰒٟԅ *const T  ౲ *mut Tֺ҅
ই҅ *const i32  ᤒᐏ೰32 ݻ-bit ํᒧݩෆහጱ᥃೰ᰒ̶ ೩ᨬ౲ᲀྪ(dropping )᥃೰ᰒ੒ձ֜
ٌ՜꧊ጱኞޮ޸๗(lifecycle)᮷ဌํ୽̶ߥ੒ ᥃೰ᰒጱᥴ୚አฎᶋਞق( unsafe )඙֢҅ݢզ᭗
ᬦ᯿ෛ׵አ᥃೰ᰒҁ &*  ౲ &mut *҂ਖ਼ٌ᫨ഘԅ୚አ̶ ࣁ Rust դᎱӾ᭗ଉӧἩֵۜአ᥃೰
ᰒҔਙժጱਂࣁฎԅԧ൉܋Өक़᮱դᎱጱ԰඙֢௔҅զ݊ᖫٟ੒௔ᚆᥝ࿢உṛጱڍහ౲உବ੶
ጱڍහ̶

ா੮ੑᔄۖ޾ጱහഝ̶ ୮ྲ᫾᥃೰ᰒݻᘒӧฎਙժ೰҅࣎ࣈ᫾᥃೰ᰒ෸҅ྲ᫾ጱฎਙժጱྲࣁ
ࣳ෸҅ᬮտྲ᫾ਙժ೰ᰒӤጱᴫز/ےහഝ̶

!զፗളֵአ core::ptr::addr_ofݢ ୌ *constڠ   ᔄࣳጱ᥃೰ᰒ҅᭗ᬦ 
core::ptr::addr_of_mut! ୌ *mutڠ   ᔄࣳጱ᥃೰ᰒ̶

ฬᚆ೰ᰒ

ຽٵପ۱ތԧӞԶ᷐क़ጱ“ฬᚆ೰ᰒ”ᔄࣳ҅ਙժ൉׀ԧࣁ୚አ޾᥃೰ᰒᬯᔄ֗ᕆ೰ᰒԏक़ጱๅग़
ጱۑᚆ̶

1 ᦲᘏቘᥴᬯ᯾ฎ೰ &mut type  ইຎᤩ҅ڊ׵੪౮ԧ &&mut type҅ᬯ໏੪݈౮ԧӧ׵ݒݢአԧ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E8%A3%B8%E6%8C%87%E9%92%88const-%E5%92%8C-mut
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/unsafety.html
https://rustwiki.org/zh-CN/reference/dynamically-sized-types.html
https://rustwiki.org/zh-CN/core/ptr/macro.addr_of.html
https://rustwiki.org/zh-CN/core/ptr/macro.addr_of_mut.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%99%BA%E8%83%BD%E6%8C%87%E9%92%88
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හ೰ᰒᔄࣳڍ

function-pointer.md
commit: 761ad774fcb300f2b506fed7b4dbe753cda88d80 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-17

ဩݙ

BareFunctionType :

   ForLifetimes? FunctionTypeQualifiers fn

      (  FunctionParametersMaybeNamedVariadic? )  BareFunctionReturnType?

FunctionTypeQualifiers:

   unsafe ? ( extern  Abi?)?

BareFunctionReturnType:
   ->  TypeNoBounds

FunctionParametersMaybeNamedVariadic :
   MaybeNamedFunctionParameters | MaybeNamedFunctionParametersVariadic

MaybeNamedFunctionParameters :

   MaybeNamedParam ( ,  MaybeNamedParam )* , ?

MaybeNamedParam :

   OuterAttribute* ( ( IDENTIFIER | _  ) :  )? Type

MaybeNamedFunctionParametersVariadic :

   ( MaybeNamedParam ,  )* MaybeNamedParam ,  OuterAttribute* ...

Ძਁ fnىහ೰ᰒᔄࣳҁֵአڍ හ̶ਙժԞڍහຽᦩᒧጱڍᖫᦲ෸ӧ஠Ꭳ᭲ࣁᮎԶݻ҂೰ڊٟ 
ୌ̶ڠහᶱᔄࣳ౲ᶋഔ឴(non-capturing)ᳮ۱ᕪᬦӞེᛔۖ୩᫨(coercion)๶ڍզኧݢ

ᶋਞق( unsafe )ᴴਧᒧᤒᐏᔄࣳጱ꧊ฎӞӻᶋਞڍقහ҅ᘒक़᮱( extern )ᴴਧᒧᤒᐏਙฎӞӻ
क़᮱ڍහ̶

"ᚆ᭗ᬦֵአ "Cݝහ݇ݒݢ  ౲ "cdecl"  ጱ ABI᧣አᕅਧጱ externڍහᔄࣳ๶೰ਧ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E6%8C%87%E9%92%88%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/function-pointer.md
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/types/function-item.html
https://rustwiki.org/zh-CN/reference/types/closure.html
https://rustwiki.org/zh-CN/reference/unsafe-functions.html
https://rustwiki.org/zh-CN/reference/items/functions.html%23extern-function-qualifier
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
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ӥᶎᐏֺӾ Binop  ᤩਧԎԅڍහ೰ᰒᔄࣳғ

හ೰ᰒ݇හӤጱં௔ڍ

̶ګᴴ޾ڞጱᥢݶහ݇හፘڍහ೰ᰒ݇හӤጱં௔᭽஗Өଉᥢڍ

fn add(x: i32, y: i32) -> i32 {
    x + y
}

let mut x = add(5,7);

type Binop = fn(i32, i32) -> i32;
let bo: Binop = add;
x = bo(5,7);

https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E6%8C%87%E9%92%88%E5%8F%82%E6%95%B0%E4%B8%8A%E7%9A%84%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/functions.html%23attributes-on-function-parameters
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trait੒᨝

trait-object.md
commit: fd10e7043934711ef96b4dd2009db3e4d0182a33 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

ဩݙ

TraitObjectType :

   dyn ? TypeParamBounds

TraitObjectTypeOneBound :

   dyn ? TraitBound

*trait੒᨝1*ฎݚӞᐿᔄࣳጱӧ᭐ก꧊(opaque value)҅ਙਫሿԧӞᕟ trait̶2 ᬯᕟ trait ฎኧӞ
ӻ੒᨝ਞقጱचᏐtrait(base trait) ےӤձ఺හᰁጱᛔۖtrait(auto traits)ᕟ౮̶

trait੒᨝ਫሿԧचᏐtrait̵ਙጱᛔۖtrait զٌ݊चᏐtrait ጱձ֜᩻ᔄtrait(supertraits)̶

trait੒᨝ᤩٟԅԅݢᭌጱىᲫਁ dyn ғᴻԧᒫګ᪙Ӟᕟ traitᕅ๳҅ᬯԶ traitᕅ๳ํইྌᴴݸ 
Ӟӻ trait क़ٌ҅՜ಅํ trait ᮷஠ᶳฎᛔۖtraitҔኞਂ๗ӧᚆ᩻ᬦӞӻҔӧ꧋ᦜᭌೠᭅڊᕅ๳
(opt-out bounds)ҁֺই ?Sized҂̶ྌक़҅trait ጱ᪠ஆݢզአࢺೡݩೡ᩸๶̶

ֺই҅ᕳਧӞӻtrait Trait҅ӥᶎಅํጱ୵ୗ᮷ฎ trait੒᨝ғ

Trait

dyn Trait

dyn Trait + Send

dyn Trait + Send + Sync

dyn Trait + 'static

dyn Trait + Send + 'static

dyn Trait +

dyn 'static + Trait .
dyn (Trait)

ᇇ๜૧୑ғ2015 ࣁ ᇇ᯾҅ইຎ trait੒᨝ጱᒫӞӻᕅ๳ฎզ ::  ୏१ጱ᪠ஆ҅ᮎԍ dyn

https://rustwiki.org/zh-CN/reference/print.html%23trait%E5%AF%B9%E8%B1%A1
https://github.com/rust-lang/reference/blob/master/src/types/trait-object.md
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A82
https://rustwiki.org/zh-CN/reference/items/traits.html%23object-safety
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23auto-traits
https://rustwiki.org/zh-CN/reference/items/traits.html%23supertraits
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տᤩᥤԅ᪠ஆጱӞ᮱ݢ̶ړզ಩ᒫӞ๵᪠ஆනࢺࣁೡݩӾ๶ᕰᬦᬯӻᳯ̶᷌ࢩྌ҅ইຎ૶
๕ trait੒᨝ٍํ ::your_module::Trait  ᪠ஆ҅ᮎԍଫᧆਖ਼ٌٟԅ dyn 
(::your_module::Trait)̶

՗2018ᇇ๜୏ত҅ dyn  ฎӞӻ፥ྋጱىᲫਁԧ҅ӧ꧋ᦜࣁ᪠ஆӾֵአ҅ҁӧਂࣁԫԎ௔
ԧ҅҂ࢩྌೡݩ੪ဌ஠ᥝԧ̶

ဳ఺ғԅԧႴศ᩸ᥠ҅ୌᦓ௛ฎࣁ trait੒᨝ӤֵአىᲫਁ dyn҅ᴻᶋ֦ጱդᎱପඪ೮አ
Rust 1.26 ౲ๅ֗ጱᇇ๜๶ᖫᦲ̶

ইຎचᏐtrait ԰ԅ҅ݷڦଚӬᛔۖtrait ፘ҅ݶኞਂ๗ᕅ๳Ԟፘڞ҅ݶᬯӷᐿ trait੒᨝ᔄࣳ԰ԅ
ই̶ֺ҅ݷڦ dyn Trait + Send + UnwindSafe dyn Trait + UnwindSafe + Send ޾   ฎᒵ
հጱ̶

ኧԭ꧊ጱٍ֛ᔄࣳฎӧ᭐กጱ҅trait੒᨝ฎۖா੮ੑᔄ̶ࣳ؟ಅํጱ DST Ӟ໏҅trait੒᨝ଉᤩ
አࣁ຤ᐿᔄࣳጱ೰ᰒݸᶎҔֺই &dyn SomeTrait  ౲ Box<dyn SomeTrait>̶ྯӻ೰ݻ trait
੒᨝ጱ೰ᰒਫֺ۱ೡғ

Ӟӻ೰ݻਫሿ SomeTrait  ጱҁᮎӻ፥ਫጱӧ᭐กጱ҂ᔄࣳ T  ጱਫֺጱ೰ᰒ
Ӟӻ೰ݻ*ᡦ೙ොဩᤒ(virtual method table_)*ጱ೰ᰒ̶ᡦ೙ොဩᤒԞ᭗ଉᤩᑍԅ ᡦڍහ
ᤒ(vtable)҅ਙ۱ތԧ T  ਫሿጱ SomeTrait  ጱಅํොဩ҅ T  ਫሿጱ SomeTrait  ጱ᩻ᔄ
trait ጱྯӻොဩ҅ᬮํ೰ݻ T  ጱਫሿጱ೰ᰒҁڍܨහ೰ᰒ҂̶

trait੒᨝ጱፓጱฎ꧋ᦜොဩጱ“୊᬴ᕬਧ(late binding)”̶ࣁ trait੒᨝Ӥ᧣አӞӻොဩտ੕ᛘᬩ
ᤈ෸ጱᡦ೙ݎړ(virtual dispatch)ғԞ੪ฎ᧔҅Ӟӻڍහ೰ᰒ՗ trait੒᨝ጱᡦڍහᤒ(vtable)Ӿ
ᤩے᫹ᬰ๶҅ଚᤩᳵള᧣አ̶ྯӻᡦڍහᤒਫ֛ጱਫᴬਫሿݢᚆࢩ੒᨝ጱӧݶᘒӧ̶ݶ

Ӟӻ trait੒᨝ጱֺৼғ

https://rustwiki.org/zh-CN/reference/dynamically-sized-types.html
https://rustwiki.org/zh-CN/reference/items/traits.html%23supertraits
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๜ֺӾ҅trait Printableࣁ  ֢ԅ trait੒᨝ڊሿࣁ զ print  ԅᔄࣳᓋݷጱڍහጱ݇හӾ ޾ 
main  Ӿጱᔄࣳ᫨ഘᤒᬡୗ(cast expression)Ӿ̶

trait੒᨝ጱኞਂ๗ᕅ๳

ᬯᐿኞਂ̶ړ୚አ҅ಅզᬯԶ୚አጱኞਂ๗ᵱᥝᤒᐏԅ trait੒᨝ጱӞ᮱ތզ۱ݢԅ trait੒᨝ࢩ
๗ᤩٟԅ Trait + 'a̶ἕᦊఘ٭ӥ҅ݢզ᭗ᬦݳቘጱᭌೠ๶വෙྌኞਂ๗̶

1 ๜ԡᤈ෈Ӿֵ҅አ“trait੒᨝”ᬯӻ᦯෸҅ဌړ܄ trait੒᨝ጱ꧊޾ᔄࣳ๜᫝҅֕Ӟᛱ᮷೰ᔄ̶ࣳ

2 ᦲᘏᦊԅᬯ໏ᘉᦲݢᚆๅ਻ฃቘᥴғtrait੒᨝ฎӶ०ԧ/ᵌᡐԧٍ֛፥ਫᔄࣳጱ traitਫሿጱᔄࣳ҅ྌᔄࣳ๜
᫝ӞᛱտਫሿԧӞᕟ trait̶

trait Printable {
    fn stringify(&self) -> String;
}

impl Printable for i32 {
    fn stringify(&self) -> String { self.to_string() }
}

fn print(a: Box<dyn Printable>) {
    println!("{}", a.stringify());
}

fn main() {
    print(Box::new(10) as Box<dyn Printable>);
}

https://rustwiki.org/zh-CN/reference/print.html%23trait%E5%AF%B9%E8%B1%A1%E7%9A%84%E7%94%9F%E5%AD%98%E6%9C%9F%E7%BA%A6%E6%9D%9F
https://rustwiki.org/zh-CN/reference/lifetime-elision.html%23default-trait-object-lifetimes
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ਫሿtrait

impl-object.md
commit: b0e0ad6490d6517c19546b1023948986578fc378 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

ဩݙ

ImplTraitType : impl  TypeParamBounds

ImplTraitTypeOneBound : impl  TraitBound

ᔄࣳ݇හݷ܇

ဳ఺ғྌ᮱ݝړฎӞӻ֖ܛᒧ҅ᶼ॓ਖ਼๶ᬯ᯾տํๅقᶎጱ݇ᘍᩒා̶

ဳ఺ғݷ܇ᔄࣳ݇හ᭗ଉᤩᑍԅ“݇හ֖ᗝӤጱਫሿtrait(impl Trait in argument
position)”̶

ᔄࣳ݇හጱ traitݷ܇ᚆֵአݝහٖ᮱ڍӥ٭ᔄࣳጱ݇හ҅ᬯᐿఘݷ܇զਖ਼ٌ݇හ्กԅݢහڍ
ᕅ๳ಅ൉׀ጱොဩ̶ԏݸጱ᧣አᘏ(callee)ࣁ᧣አྌڍහ෸஠ᶳ൉ٍ֛׀ጱᔄࣳ҅ଚӬᥝ࿢൉׀
ጱٍ֛ᔄࣳ஠ᶳ೜ํྌݷ܇ᔄࣳ݇හ्กጱᕅ๳̶

ਙժᤩٟ౮ impl ᪙Ӟᕟ traitᕅ๳̶ݸ 

ು᨝ᬬࢧᔄࣳ

ဳ఺ғྌ᮱ݝړฎӞӻ֖ܛᒧ҅ᶼ॓ਖ਼๶ᬯ᯾տํๅقᶎጱ݇ᘍᩒා̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AE%9E%E7%8E%B0trait
https://github.com/rust-lang/reference/blob/master/src/types/impl-object.md
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8C%BF%E5%90%8D%E7%B1%BB%E5%9E%8B%E5%8F%82%E6%95%B0
https://rustwiki.org/zh-CN/reference/print.html%23%E6%8A%BD%E8%B1%A1%E8%BF%94%E5%9B%9E%E7%B1%BB%E5%9E%8B
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ဳ఺ғು᨝ᬬࢧᔄࣳ(abstract return types)᭗ଉᤩᑍԅ“ڍහᬬ֖ࢧᗝӤጱਫሿtrait(impl
Trait in return position)”̶

ᴻԧىᘶtraitڍහ(associated trait function)क़ٌ҅՜ڍහ᮷ݢզᬬࢧು᨝ᬬࢧᔄ̶ࣳᬯԶᔄ
ࣳդᤒԧ຤ᐿٍ֛ᔄࣳ҅ਙᥝ࿢ࣁྌᬬࢧᔄࣳጱֵአᅩ(use-site)Ӥݝᚆֵአኧᧆᔄࣳጱ traitᕅ
๳्กጱ traitොဩ̶

ਙժᤩٟ౮ impl ᪙Ӟᕟ traitᕅ๳̶ݸ 
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ᔄࣳ݇හ

parameters.md
commit: eb02dd5194a747277bfa46b0185d1f5c248f177b 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

զፗള୮؉ᔄֵࣳአғݢᑍݷଃํᔄࣳ݇හ्กጱᑕଧᶱጱդᎱ֛ٖ҅ᬯԶᔄࣳ݇හጱࣁ

ᬯ᯾҅ first  ጱᔄࣳԅ A҅ൔ୚ጱฎ to_vec  ጱᔄࣳ݇හ AҔ rest  ጱᔄࣳԅ Vec<A>҅ਙ
ฎӞӻزᔰᔄࣳԅ A ̶ᰁ(vector)ݻ 

fn to_vec<A: Clone>(xs: &[A]) -> Vec<A> {
    if xs.is_empty() {
        return vec![];
    }
    let first: A = xs[0].clone();
    let mut rest: Vec<A> = to_vec(&xs[1..]);
    rest.insert(0, first);
    rest
}

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E5%8F%82%E6%95%B0
https://github.com/rust-lang/reference/blob/master/src/types/parameters.md
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ᛔۖവෙࣳᔄࣳ

parameters.md
commit: 43dc1a42f19026f580e34a095e91804c3d6da186 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

ဩݙ

InferredType : _

ᛔۖവෙࣳᔄࣳᥝ࿢ᖫᦲݢੱ࢏ᚆ໑ഝޮݢࢱአጱמ௳വෙڊਫᴬֵአᔄ̶ࣳਙӧᚆአԭᑕଧ
ᶱጱᓋݷӾ̶ਙᕪଉአԭာࣳ݇හӾғ

let x: Vec<_> = (0..10).collect();

https://rustwiki.org/zh-CN/reference/print.html%23%E8%87%AA%E5%8A%A8%E6%8E%A8%E6%96%AD%E5%9E%8B%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/types/parameters.md
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ۖா੮ੑᔄࣳ

dynamically-sized-types.md
commit: af1cf6d3ca3b7a8c434c142148742aa912e37c34 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-14

य़ग़හጱᔄࣳ᮷ํӞӻࣁᖫᦲ෸੪૪Ꭳጱࢴਧ੮ੑ҅ଚਫሿԧ trait Sized̶ࣁํݝᬩᤈ෸಍Ꭳ
᭲੮ੑጱᔄࣳᑍԅۖா੮ੑᔄࣳ(dynamically sized type)ҁDST҂҅౲ᘏᶋྋୗࣈᑍԅᶋࢴਧ੮
ੑᔄࣳ(unsized type)̶ڔᇆ޾ trait੒᨝ฎ DSTs ጱӷӻֺৼ̶ྌᔄᔄࣳݝᚆࣁ຤Զఘ٭ӥֵ
አ:

೰ݻ DST ጱ೰ᰒᔄࣳጱ੮ੑฎࢴਧጱ(sized)҅֕ฎฎ೰ࢴݻਧ੮ੑᔄࣳጱ೰ᰒጱ੮ੑጱ
ӷ׭

೰ڔݻᇆጱ೰ᰒԞਂؙԧڔᇆጱزᔰጱහᰁ̶
೰ݻ trait੒᨝ጱ೰ᰒԞਂؙԧӞӻ೰ݻᡦڍහᤒ(vtable)ጱ೰ᰒ࣎ࣈ

୮ളݑԧ ?Sizedᕅ๳෸҅DST ݢզ֢ԅᔄࣳਫ݇( type arguments)ֵአ̶ἕᦊఘ٭ӥ҅
ձ֜ᔄࣳ୵݇(type parameter)᮷೜ํ Sizedᕅ๳̶
? :Self ࣁtraitਧԎӾἕᦊਂ ࣁ҅ݶզԅ DST ਫሿ trait̶Өᔄࣳ݇හӾጱἕᦊᦡᗝӧݢ
Sizedᕅ๳̶
ᕮ຅֛ݢզ۱ތӞӻ DST ֢ԅ๋ݸӞӻਁྦྷ҅ᬯֵ஑ᧆᕮ຅֛Ԟ౮ԅฎӞӻ DST̶

ဳ఺ғݒᰁ̵ڍහ݇හ̵ଉᰁᶱ޾ᶉாᶱ஠ᶳฎ Sized̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8A%A8%E6%80%81%E5%B0%BA%E5%AF%B8%E7%B1%BB%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/dynamically-sized-types.md
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sized
https://rustwiki.org/zh-CN/reference/types/slice.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/types/pointer.html
https://rustwiki.org/zh-CN/reference/variables.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
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ᔄࣳ૲ੴ

type-layout.md
commit: be4332c6a8f93c425d6f9a8f59b2a6dec63f8ffe 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-12-17

ᔄࣳጱ૲ੴൈᬿᔄࣳጱ੮ੑ(size)̵੒ἶᰁ(alignment)ྦྷਁ޾(fields)ጱፘ੒؇ᑏᰁ(relative
offsets)̶੒ԭຍԈٌ҅ڦڣ꧊(discriminant)ጱ૲ੴ޾ᥴ᯽Ԟฎᔄࣳ૲ੴጱӞ᮱̶ړ

ྯེᖫᦲ᮷ํݢᚆๅදᔄࣳ૲ੴ̶ᬯ᯾౯ժݝᴏᬿ୮ڹᖫᦲ࢏ಅכᦤጱٖ਻҅ᘒဌᦶ݄ࢶᴏᬿ
ᖫᦲ࢏੒ྌ؉ԧՋԍ̶

੮ੑ޾੒ἶᰁ

ಅํ꧊᮷ํӞӻ੒ἶᰁ޾੮ੑ̶

꧊ጱ੒ἶᰁ೰ਧԧߺԶݢ࣎ࣈզํපؙਂࣈᧆ꧊̶੒ἶᰁԅ n  ጱ꧊ݝᚆਂؙ࣎ࣈԅ n ጱ׭හጱ
ձࣁզਂؙݢӤ҅ᘒ੒ἶᰁԅ 1 ጱ꧊࣎ࣈහ؍ࣁӤ̶ֺই҅੒ἶᰁԅ 2 ጱ꧊஠ᶳਂؙ࣎ࣈਂٖ
զݢӤ̶੒ἶᰁฎአਁᜓහ๶ଶᰁጱ҅஠ᶳᛗ੝ฎ 1҅ଚӬ௛ฎ 2 ጱ଍̶ེ꧊ጱ੒ἶᰁ࣎ࣈ֜
᭗ᬦڍහ align_of_val  ๶༄ၥ̶

꧊ጱ੮ੑฎݶᔄࣳጱ꧊ᕟ౮ጱහᕟӾᬳᖅӷӻزᔰԏᳵጱਁᜓ؇ᑏᰁ҅ྌ؇ᑏᰁ۱ೡԧԅכ೮
ᑕଧᶱᔄٖࣳ᮱੒ἶᘒ੒ྌᔄࣳ؉ጱ੒ἶऴ꧌̶꧊ጱ੮ੑ௛ฎٌ੒ἶᰁጱᶋᨮෆහ׭හ̶꧊ጱ
੮ੑݢզ᭗ᬦڍහ size_of_val  ๶༄ၥ̶

ইຎ຤ᔄࣳጱಅํጱ꧊᮷ٍํፘݶጱ੮ੑ޾੒ἶᰁ҅ଚӬӷᘏࣁᖫᦲ෸᮷ฎ૪Ꭳጱ҅ଚӬਫሿ
ԧ Sized  trait҅ݢڞզֵአڍහ size_of align_of ޾   ੒ྌᔄࣳᬰᤈ༄ၥ̶ဌํਫሿ 
Sized  trait ጱᔄࣳᤩᑍԅۖா੮ੑᔄ̶ࣳኧԭਫሿԧ Sized  trait ጱ຤Ӟᔄࣳጱಅํ꧊وՁፘ
ᧆᔄࣳጱ੒ἶᰁ̶޾Ձ꧊ᑍԅᧆᔄࣳጱ੮ੑوעਖ਼ᬯڦړ੒ἶᰁ҅ಅզ౯ժ޾ጱ੮ੑݶ

ܻኞᔄࣳጱ૲ੴ

ӥᤒᕳڊԧय़ग़හܻኞᔄࣳ(primitives)ጱ੮ੑ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E5%B8%83%E5%B1%80
https://github.com/rust-lang/reference/blob/master/src/type-layout.md
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B0%BA%E5%AF%B8%E5%92%8C%E5%AF%B9%E9%BD%90%E9%87%8F
https://doc.rust-lang.org/std/mem/fn.align_of_val.html
https://doc.rust-lang.org/std/mem/fn.size_of_val.html
https://doc.rust-lang.org/std/marker/trait.Sized.html
https://doc.rust-lang.org/std/mem/fn.size_of.html
https://doc.rust-lang.org/std/mem/fn.align_of.html
https://rustwiki.org/zh-CN/reference/dynamically-sized-types.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8E%9F%E7%94%9F%E7%B1%BB%E5%9E%8B%E7%9A%84%E5%B8%83%E5%B1%80
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ᔄࣳ size_of::<Type>()size_of::<Type>()

bool 1

u8  / i8 1

u16  / i16 2

u32  / i32 4

u64  / i64 8

u128  / i128 16

f32 4

f64 8

char 4

usize isize ޾   ጱ੮ੑ᪃զ۱ތፓຽଘݣӤጱྯӻٖਂ̶ֺ࣎ࣈই҅32 ࣁ-bit ፓຽӤ҅ਙժ
ฎ 4 ӻਁᜓ҅ᘒ64 ࣁ-bit ፓຽӤ҅ਙժฎ 8 ӻਁᜓ̶

य़ग़හܻኞᔄࣳጱ੒ἶᰁ᭗ଉӨਙժጱ੮ੑכ೮Ӟᛘ҅ੱᓕᬯฎᇙਧԭଘݣጱᤈԅ̶ྲ᫾َࣳ
ጱ੪ฎࣁ x86 ଘݣӤ҅u64 ޾ f64 ᮷Ӥ 32-bit ጱ੒ἶᰁ̶

೰ᰒ޾୚አጱ૲ੴ

೰ᰒ޾୚አٍํፘݶጱ૲ੴ̶೰ᰒ౲୚አጱݒݢ௔ӧտ୽ٌߥ૲ੴ̶

೰ࢴݻਧ੮ੑᔄࣳ(sized type)ጱ꧊ጱ೰ᰒٍํ޾ usize  ፘݶጱ੮ੑ޾੒ἶᰁ̶

೰ݻᶋࢴਧ੮ੑᔄࣳ(unsized types)ጱ꧊ጱ೰ᰒฎࢴਧ੮ੑጱ̶ٌ੮ੑ޾੒ἶᰁᛗ੝ᒵԭӞӻ
೰ᰒጱ੮ੑ޾੒ἶᰁ

ဳ఺ғᡱᆐӧଫᧆׁᩢԭྌ҅֕ฎፓڹಅํ೰ݻ DST ጱ೰ᰒ᮷ฎ usize  ጱӷ׭੮ੑ҅ଚ
Ӭٍํፘݶጱ੒ἶᰁ̶

හᕟጱ૲ੴ

හᕟጱ૲ੴֵ஑හᕟጱᒫ n ӻ( nth )ᔰᔄࣳጱ੮ੑز * ᑏ n؇ݸݻᔰԅ՗හᕟ୏তጱ֖ᗝز( n 
* the size of the element's type ) ӻਁᜓහ̶හᕟ [T; n]  ጱ੮ੑԅ size_of::<T>() * 

https://rustwiki.org/zh-CN/reference/print.html%23%E6%8C%87%E9%92%88%E5%92%8C%E5%BC%95%E7%94%A8%E7%9A%84%E5%B8%83%E5%B1%80
https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E7%BB%84%E7%9A%84%E5%B8%83%E5%B1%80
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n҅੒ἶᰁ޾ T  ጱ੒ἶᰁፘ̶ݶ

ᇆጱ૲ੴڔ

̶ݶහᕟᇆྦྷፘړጱᮎ᮱ڔᇆጱ૲ੴӨਙժಅڔ

ဳ఺ғᬯฎىԭܻኞጱ [T]ᔄࣳ҅ᘒӧฎ೰ڔݻᇆጱ೰ᰒҁ &[T]̵ Box<[T]>  ᒵ҂̶

ਁᒧԀڔᇆ(strstr)ጱ૲ੴ

ਁᒧԀڔᇆฎӞᐿ UTF-8 ᤒᐏ୵ୗ(representation)ጱਁᒧଧ҅ڜਙժӨ [u8]ᔄࣳጱڔᇆ೜ํ
ፘݶጱᔄࣳ૲ੴ̶

ᕟጱ૲ੴز

ᦤ̶כᕟ੒ԭٌ૲ੴဌํձ֜ز

Ӟӻֺक़ఘ٭ฎزܔᕮ຅֛(unit tuple)( () )ᔄࣳ҅ਙᤩכᦤԅ੮ੑԅ 0҅੒ἶᰁԅ 1̶

trait੒᨝ጱ૲ੴ

trait੒᨝ጱ૲ੴӨ trait੒᨝ጱ꧊ፘ̶ݶ

ဳ఺ғᬯฎىԭܻኞ trait੒᨝ᔄࣳ(raw trait object type)ጱ҅ᘒӧฎ೰ݻ trait੒᨝ጱ೰
ᰒҁ &dyn Trait҅ Box<dyn Trait>  ᒵ҂̶

ᳮ۱ጱ૲ੴ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%88%87%E7%89%87%E7%9A%84%E5%B8%83%E5%B1%80
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E7%AC%A6%E4%B8%B2%E5%88%87%E7%89%87str%E7%9A%84%E5%B8%83%E5%B1%80
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E7%BB%84%E7%9A%84%E5%B8%83%E5%B1%80
https://rustwiki.org/zh-CN/reference/print.html%23trait%E5%AF%B9%E8%B1%A1%E7%9A%84%E5%B8%83%E5%B1%80
https://rustwiki.org/zh-CN/reference/print.html%23%E9%97%AD%E5%8C%85%E7%9A%84%E5%B8%83%E5%B1%80
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ᳮ۱ጱ૲ੴဌํכᦤ̶

ᤒ୵/ᤒᐏ୵ୗ

ಅํአಁਧԎጱ॔ݳᔄࣳҁᕮ຅֛( struct )̵ຍԈ( enum )֛ݳᘶ޾( union )҂᮷ํӞӻ*ᤒ୵
(representation)*ં௔҅ᧆં௔አԭ೰ਧᧆᔄࣳጱ૲ੴ̶ᔄࣳጱݢᚆᤒ୵ํғ

ἕᦊ(default)ᤒ୵
Cᤒ୵
ܻ᧍ᤒ୵(primitive representation)
᭐กᤒ୵( transparent )

ᔄࣳጱᤒ୵ݢզ᭗ᬦ੒ٌଫአ reprં௔๶ๅද̶ӥᶎጱᐏֺ઀ᐏԧӞӻ Cᤒ୵ጱᕮ຅̶֛

አ alignֵڦړզݢ packed ޾  զๅදં௔Ӿ೰ਧᤒ୵ጱݢᒧीय़౲ᖽੜ੒ἶᰁ̶ਙժ᷶ץ 
੒ἶᰁ̶ইຎ๚೰ਧᤒ୵҅ڞๅදἕᦊᤒ୵ጱ̶

#[repr(C)]
struct ThreeInts {
    first: i16,
    second: i8,
    third: i32
}

// ἕᦊᤒ୵҅಩੒ἶᰁᖽੜ2̶ک
#[repr(packed(2))]
struct PackedStruct {
    first: i16,
    second: i8,
    third: i32
}

// Cᤒ୵҅಩੒ἶᰁीय़8ک
#[repr(C, align(8))]
struct AlignedStruct {
    first: i16,
    second: i8,
    third: i32
}

https://rustwiki.org/zh-CN/reference/print.html%23%E8%A1%A8%E5%BD%A2%E8%A1%A8%E7%A4%BA%E5%BD%A2%E5%BC%8F
https://rustwiki.org/zh-CN/reference/type-layout.html%23the-default-representation
https://rustwiki.org/zh-CN/reference/type-layout.html%23the-c-representation
https://rustwiki.org/zh-CN/reference/type-layout.html%23primitive-representations
https://rustwiki.org/zh-CN/reference/type-layout.html%23the-transparent-representation
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ဳ఺ғኧԭᤒ୵ฎᑕଧᶱጱં௔҅ࢩྌᤒ୵ӧׁᩢԭာࣳ݇හ̶ٍํፘݷݶᑍጱձ֜ӷᐿ
ᔄࣳ᮷ٍํፘݶጱᤒ୵̶ֺই҅ Foo<Bar> <Foo<Baz ޾   ᮷ํፘݶጱᤒ୵̶

ᔄࣳጱᤒ୵ݢզๅදਁྦྷԏᳵጱऴ꧌҅֕ӧտๅදਁྦྷ๜᫝ጱ૲ੴ̶ֺইӞӻֵአ Cᤒ୵ጱᕮ
຅֛҅ইຎਙ۱ތӞӻἕᦊᤒ୵ጱਁྦྷ Inner҅ᮎԍਙӧտදݒ Inner  ጱ૲ੴ̶

ἕᦊᤒ୵

ဌํ reprં௔ጱຽᑍ(nominal)ᔄٍࣳํἕᦊᤒ୵̶ᶋྋୗࣈጱఘ٭ӥ҅Ԟᑍᬯᐿᤒ୵ԅ 
rustᤒ୵̶

ᬯᐿᤒ୵ӧכᦤྯེᖫᦲ᮷ํᕹӞጱහഝ૲ੴ̶

CCᤒ୵

Cᤒ୵ᤩᦡᦇአԭ݌᯿ፓጱғӞӻፓጱฎڠୌݢզӨ C᧍᥺԰඙֢ጱᔄࣳҔᒫԫӻፓጱฎڠୌ
զྋᏟಗᤈׁᩢԭහഝ૲ੴጱ඙֢ጱᔄࣳ҅ྲইਖ਼꧊᯿ෛᥴ᯽ԅٌ՜ᔄ̶ࣳݢ

ਧ૲ੴጱᔄࣳ҅ᘒන୒ӨࢴୌํڠݝአٌӾጱӞӻፓጱ҅ইڥݝզݢ҅ࣁ᯿ፓጱਂ݌ԅᬯᐿࢩ
C᧍᥺ጱ԰඙̶֢

ᬯᐿᤒࣳݢզଫአԭᕮ຅֛(structs)̵ᘶ֛ݳ(unions)޾ຍԈ(enums)̶Ӟӻֺक़ฎᵭ֛ݒຍԈ
(zero-variant enums)҅ਙጱ Cᤒ୵ฎᲙ᧏ጱ̶

#[repr(C)]#[repr(C)]ᕮ຅֛

ᕮ຅֛ጱ੒ἶᰁฎٌ*๋य़੒ἶᰁጱਁྦྷ(most-aligned field)*ጱ੒ἶᰁ̶

ਁྦྷጱ੮ੑ޾؇ᑏᰁڞኧզӥᓒဩᏟਧғ

1. ಩୮ڹ؇ᑏᰁᦡԅ՗ 0 ਁᜓ୏ত̶

2. ੒ԭᕮ຅֛Ӿጱྯӻਁྦྷ҅ೲ्ٌกጱݸضᶲଧ҅ḒضᏟਧٌ੮ੑ޾੒ἶᰁҔইຎ୮ڹ؇

ᑏᰁӧฎ੒ٌἶᰁጱෆ׭හ҅ݻڞ୮ڹ؇ᑏᰁႲےऴ꧌ਁᜓ҅ፗᛗٌ੒ἶᰁጱ׭හ1Ҕᛗ
ྌ҅୮ྦྷਁڹጱ؇ᑏᰁ੪ฎ୮ڹ؇ᑏᰁҔӥӞྍٚ໑ഝ୮ྦྷਁڹጱ੮ੑीے୮ڹ؇ᑏᰁ̶

හ̶׭ᕮ຅֛੒ἶᰁጱ๋ੜෆහکෆݐӤݻᑏᰁ؇ڹෆӻᕮ຅֛ጱ੮ੑ੪ฎ୮҅ݸ๋ .3

https://rustwiki.org/zh-CN/reference/print.html%23%E9%BB%98%E8%AE%A4%E8%A1%A8%E5%BD%A2
https://rustwiki.org/zh-CN/reference/print.html%23c%E8%A1%A8%E5%BD%A2
https://rustwiki.org/zh-CN/reference/items/enumerations.html%23zero-variant-enums
https://rustwiki.org/zh-CN/reference/print.html%23reprc%E7%BB%93%E6%9E%84%E4%BD%93
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
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ӥᶎአ։դᎱൈᬿᬯӻᓒဩғ

⚠  ᦄޞ:ᬯӻ։դᎱֵአԧӞӻᓌܔᔋูጱᓒဩ҅ฎԅԧႴศ᩸ᥠ҅ਙ஺ኼԧფڊᳯ̶᷌
ᥝࣁਫᴬդᎱӾಗᤈٖਂ૲ੴᦇᓒ҅᧗ֵአ Layout̶

ဳ఺ғྌᓒဩݢզኞ౮ᵭ੮ੑጱᕮ຅̶֛ࣁ C ᧍᥺Ӿ҅؟ struct Foo { }  ᬯ໏ጱᑮᕮ
຅्֛กฎᶋဩጱ̶ᆐᘒ҅gcc ޾ clang ᮷ඪ೮ސአྌᔄᕮ຅֛ጱᭌᶱ҅ଚਖ਼ٌ੮ੑ೰ਧ
ԅᵭ̶᪙ Rust ӧݶጱฎ C++ ᕳᑮᕮ຅֛೰ਧጱ੮ੑԅ 1҅ଚӬᴻᶋਙժฎᖀಥጱ҅ڞވ
ਙժฎٍํ [[no_unique_address]]  ં௔ጱਁྦྷҁࣁᬯᐿఘ٭ӥ҅ਙժӧտीय़ᕮ຅֛
ጱෆ֛੮ੑ҂̶

#[repr(C)]#[repr(C)]ᘶ֛ݳ

/// ᬬࢧ؇ᑏ(`offset`)ԏݸᵱᥝጱऴ꧌ᰁ҅զᏟכളӥ๶ጱ࣎ࣈਖ਼ᤩਞഭݢک੒ἶጱ̶࣎ࣈ
fn padding_needed_for(offset: usize, alignment: usize) -> usize {
    let misalignment = offset % alignment;
    if misalignment > 0 {
හ׭੒ἶᰁ(`alignment`)ጱӥӞӻکෆݐӤݻ //        
        alignment - misalignment
    } else {
        // ૪ᕪฎ੒ἶᰁ(`alignment`)ጱ׭හԧ
        0
    }
}

struct.alignment = struct.fields().map(|field| field.alignment).max();

let current_offset = 0;

for field in struct.fields_in_declaration_order() {
    // ीے୮ਁڹጱ؇ᑏᰁྦྷ(`current_offset`)ֵٌ҅౮ԅᧆਁྦྷ੒ἶᰁጱ׭හ̶
    // ੒ԭᒫӞӻਁྦྷ҅ྌ꧊তᕣԅᵭ̶
    // ᪡ᬦጱਁᜓᑍԅऴ꧌ਁᜓ̶
    current_offset += padding_needed_for(current_offset, field.alignment);

    struct[field].offset = current_offset;

    current_offset += field.size;
}

struct.size = current_offset + padding_needed_for(current_offset, 
struct.alignment);

https://doc.rust-lang.org/std/alloc/struct.Layout.html
https://rustwiki.org/zh-CN/reference/print.html%23reprc%E8%81%94%E5%90%88%E4%BD%93
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ֵአ #[repr(C)]  ्กጱᘶ֛ݳਖ਼ӨፘݶፓຽଘݣӤጱ C᧍᥺Ӿጱ Cᘶ्֛ݳกٍํፘݶጱ੮
ԭٌಅํਁྦྷጱ๋य़੒ἶᰁ҅੮ੑਖ਼ԅٌಅํਁྦྷጱ๋य़੮ݶጱ੒ἶᰁᒵ֛ݳ੒ἶᰁ̶ᘶ޾ੑ
ੑ҅ٚ੒ٌݻӤݐෆک੒ἶᰁጱ๋ੜෆහ̶׭ᬯԶ๋य़꧊ݢᚆ๶ᛔӧݶጱਁྦྷ̶

#[repr(C)]#[repr(C)]෫ਁྦྷຍԈ

੒ԭ෫ਁྦྷຍԈ(field-less enums)҅ Cᤒ୵ጱ੮ੑ޾੒ἶᰁӨፓຽଘݣጱ C ABI ጱἕᦊຍԈ੮
̶ݶ੒ἶᰁፘ޾ੑ

ဳ఺ғCӾጱຍԈጱᤒ୵ฎኧຍԈጱፘଫਫሿਧԎጱ҅ಅզࣁ Rust Ӿ҅ᕳ෫ਁྦྷຍԈଫአ
Cᤒ୵஑کጱᤒࣳஉݢᚆฎӞӻ“๋֯ሖၥ”̶ᇙڦฎ҅୮ֵአ຤Զᇙਧ޸եᤈ݇හ๶ᖫᦲ
ᇙਧጱ CդᎱ෸҅ᬯݢᚆฎӧྋᏟጱ̶

⚠  ᦄޞғC᧍᥺ӾጱຍԈӨ Rust ӾጱᮎԶଫአԧ #[repr(C)]ᤒࣳጱ෫ਁྦྷຍԈԏᳵํ
፳᯿ᥝጱ̶ڦ܄C᧍᥺ӾጱຍԈԆᥝฎ typedef ᦾ᧔҅CຍԈݙଉᰁҔഘݷӤӞԶٍے 
( enum )ᔄࣳጱ੒᨝ݢզ۱ތձ֜ෆහ꧊̶ֺই҅CຍԈ᭗ଉᤩአ؉ຽப̶֖ፘྲԏӥ҅

Rustጱ෫ਁྦྷຍԈݝᚆݳဩڦڣਂכ2ࣈୗጱ꧊ٌ҅՜ጱ᮷ฎ๚ਧԎᤈԅ̶ࢩྌ҅ࣁ FFI
Ӿֵአ෫ਁྦྷຍԈ๶ୌཛྷ C᧍᥺ӾጱຍԈ( enum )᭗ଉฎᲙ᧏ጱ̶

#[repr(C)]
union Union {
    f1: u16,
    f2: [u8; 4],
}

assert_eq!(std::mem::size_of::<Union>(), 4);  // ๶ᛔԭ f2
assert_eq!(std::mem::align_of::<Union>(), 2); // ๶ᛔԭ f1

#[repr(C)]
union SizeRoundedUp {
   a: u32,
   b: [u16; 5],
}

assert_eq!(std::mem::align_of::<SizeRoundedUp>(), 4); // ๶ᛔԭ a

assert_eq!(std::mem::size_of::<SizeRoundedUp>(), 12);  // Ḓض๶ᛔԭbጱ੮ੑ10҅ᆐ
12̶׭ᬪጱ4ጱෆහ๋کෆݐӤݻݸ

https://rustwiki.org/zh-CN/reference/print.html%23reprc%E6%97%A0%E5%AD%97%E6%AE%B5%E6%9E%9A%E4%B8%BE
https://rustwiki.org/zh-CN/reference/items/enumerations.html%23custom-discriminant-values-for-fieldless-enumerations
https://rustwiki.org/zh-CN/reference/items/enumerations.html%23custom-discriminant-values-for-fieldless-enumerations
https://rustwiki.org/zh-CN/reference/items/enumerations.html%23custom-discriminant-values-for-fieldless-enumerations
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A82
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
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#[repr(C)]#[repr(C)]ଃਁྦྷຍԈ

ଃਁྦྷጱ repr(C)ຍԈጱᤒ୵ٌਫᒵපԭӞӻଃӷӻਁྦྷጱ repr(C)ᕮ຅֛ҁᬯᐿࣁ C᧍᥺
ӾԞᤩᑍԅ“ຽᓋᘶݳ(tagged union)”҂҅ᬯӷӻਁྦྷғ

Ӟӻԅ repr(C)ᤒ୵ጱຍԈҁࣁᬯӻᒵපᕮ຅֛ٖ҅ਙԞᤩݞ؉ຽᓋ(the tag)ਁྦྷ҂҅
ਙ੪ฎܻຍԈಅํጱڦڣ꧊ᕟݳ౮ጱෛຍԈ҅Ԟ੪ฎਙጱ֛ݒฎܻຍԈ֛ݒᑏᴻԧਙժᛔ
᫝ಅଃጱಅํਁྦྷ̶
Ӟӻԅ repr(C)ᤒ୵ጱᘶ֛ݳҁࣁᬯӻᒵපᕮ຅֛ٖ҅ਙԞᤩݞ؉᫹រ(the payload)ਁ
ྦྷ҂҅ਙጱݱӻਁྦྷ੪ฎܻຍԈጱݱӻ֛ݒ಩ᛔ૩ӥᶎጱਁྦྷ᯿ෛᕟݳ౮ጱ repr(C)ᤒ
୵ጱᕮ຅̶֛

ဳ఺ғኧԭᒵපڊጱᕮ຅֛޾ᘶ֛ݳฎ repr(C)ᤒ୵ጱ҅ࢩྌইຎܻ๶຤Ӟܔํݝ֛ݒ
ӻਁྦྷ҅ڞፗളਖ਼ᧆਁྦྷනفᒵපڊጱᘶ֛ݳӾ҅౲ਖ਼ٌ۱ᤰᬰӞӻེᕆᕮ຅֛ٚݸනف
ᘶ֛ݳӾฎဌํڦ܄ጱҔࢩྌ҅ձ֜૶๕඙֢ྌᔄຍԈᤒ୵ጱᔮᕹ᮷ݢզᭌೠֵአᬯӷᐿ
୵ୗ᯾੒ਙժ๶᧔ๅො׎౲ๅӞᛘጱ୵ୗ̶

https://rustwiki.org/zh-CN/reference/print.html%23reprc%E5%B8%A6%E5%AD%97%E6%AE%B5%E6%9E%9A%E4%B8%BE
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// ᬯӻຍԈጱᤒ୵ᒵපԭ ...
#[repr(C)]
enum MyEnum {
    A(u32),
    B(f32, u64),
    C { x: u32, y: u8 },
    D,
 }

// ... ᬯӻᕮ຅֛
#[repr(C)]
struct MyEnumRepr {
    tag: MyEnumDiscriminant,
    payload: MyEnumFields,
}

// ᬯฎܻڦڣୗᕟ౮ጱෛຍԈᔄࣳ.
#[repr(C)]
enum MyEnumDiscriminant { A, B, C, D }

// ᬯฎܻ֛ݒጱਁྦྷᕟ౮ጱᘶ֛ݳ.
#[repr(C)]
union MyEnumFields {
    A: MyAFields,   // ᦲᘏဳғࢩԅܻຍԈ֛ݒAํݝӞӻਁྦྷ҅ಅզྌ॒ጱᔄࣳຽဳԞݢզፗള
๊ഘԅ u32,զ፜ኼ MyAFieldsᬯ੶੗ᤰ
    B: MyBFields,
    C: MyCFields,
    D: MyDFields,
}

#[repr(C)]
#[derive(Copy, Clone)]
struct MyAFields(u32);

#[repr(C)]
#[derive(Copy, Clone)]
struct MyBFields(f32, u64);

#[repr(C)]
#[derive(Copy, Clone)]
struct MyCFields { x: u32, y: u8 }

// ᬯӻᕮ຅֛ݢզᤩ፜ኼ(ਙฎӞӻᵭ੮ੑᔄࣳ)҅֕ਙ஠ᶳڊሿࣁ C/C++ १෈կӾ
#[repr(C)]
#[derive(Copy, Clone)]
struct MyDFields;
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ဳ఺ғ ᘶ֛ݳ( union ଃํ๚ਫሿ Copyݢ(  ጱਁྦྷጱۑᚆᬮဌํᕑفᑞਧᇇٍ֛҅݇ᥠ
55149̶

ܻ᧍ᤒ୵

ܻ᧍ᤒ୵ฎӨܻኞෆٍࣳํፘݷݶᑍጱᤒ୵̶Ԟ੪
ฎғ u8҅ u16҅ u32҅ u64҅ u128҅ usize҅ i8҅ i16҅ i32҅ i64҅ i128  ޾ 
isize̶

ܻ᧍ᤒ୵ݝᚆଫአԭຍԈ҅ྌ෸ຍԈํဌํਁྦྷտᕳܻ᧍ᤒ୵ଃ๶ӧݶጱᤒሿ̶ᕳᵭ֛ݒຍԈ
ଫአܻতᤒ୵ฎᲙ᧏ጱ̶ਖ਼ӷӻܻ᧍ᤒ୵ᕟࣁݳӞ᩸ԞฎᲙ᧏ጱ

෫ਁྦྷຍԈጱܻ᧍ᤒ୵

੒ԭ෫ਁྦྷຍԈܻ҅᧍ᤒ୵ਖ਼ٌ੮ੑ޾੒ἶᰁᦡᗝ౮Өᕳਧᤒ୵ݷݶጱܻኞᔄࣳጱᤒ୵ጱ꧊̶
ֺই҅Ӟӻ u8ᤒ୵ጱ෫ਁྦྷຍԈݝᚆํ0255޾ԏᳵጱڦڣ꧊̶

ଃਁྦྷຍԈጱܻ᧍ᤒ୵

ଃਁྦྷຍԈጱܻ᧍ᤒ୵ฎӞӻ repr(C)ᤒ୵ጱᘶ֛҅ݳྌᘶ֛ݳጱྯӻਁྦྷ੒ଫӞӻܻ޾ຍԈ
ᑏᴻԧਙժಅํ֛ݒ੒ଫጱ repr(C)ᤒ୵ጱᕮ຅̶֛ᬯԶᕮ຅֛ጱᒫӞӻਁྦྷฎܻຍԈጱ֛ݒ
ጱਁྦྷᕟ౮ጱܻ᧍ᤒ୵ᇇጱ෫ਁྦྷຍԈҁ“the tag”҂҅ᮎᬯԶᕮ຅֛ጱٌ֟ਁྦྷฎܻ֛ݒᑏᩳ
ጱਁྦྷ̶

ဳ఺ғইຎࣁᘶ֛ݳӾ҅ፗള಩ຽᓋጱ౮ާᩙԨᕳຽᓋ(“the tag”)҅ᮎԍᬯᐿᤒ୵ᕮ຅Ֆ
ӧݒጱ҅ଚӬᬯ໏඙֢੒఍๶᧔ݢᚆտๅႴศҁੱᓕ᭽஗ c++ ጱຽ҅ٵຽᓋԞଫᧆᤩ۱ᤰ
ᕮ຅֛Ӿ҂̶ࣁ

https://github.com/rust-lang/rust/issues/55149
https://rustwiki.org/zh-CN/reference/print.html%23%E5%8E%9F%E8%AF%AD%E8%A1%A8%E5%BD%A2
https://rustwiki.org/zh-CN/reference/items/enumerations.html%23zero-variant-enums
https://rustwiki.org/zh-CN/reference/print.html%23%E6%97%A0%E5%AD%97%E6%AE%B5%E6%9E%9A%E4%B8%BE%E7%9A%84%E5%8E%9F%E8%AF%AD%E8%A1%A8%E5%BD%A2
https://rustwiki.org/zh-CN/reference/items/enumerations.html%23custom-discriminant-values-for-fieldless-enumerations
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%A6%E5%AD%97%E6%AE%B5%E6%9E%9A%E4%B8%BE%E7%9A%84%E5%8E%9F%E8%AF%AD%E8%A1%A8%E5%BD%A2
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ဳ఺ғ ᘶ֛ݳ( union )ଃํ๚ਫሿ Copy  trait ጱਁྦྷጱۑᚆᬮဌํᕑفᑞਧᇇٍ֛҅݇
ᥠ 55149̶

ଃਁྦྷຍԈጱܻ᧍ᤒ୵Ө#[repr(C)]#[repr(C)]ᤒ୵ጱᕟֵݳአ

// ᬯӻຍԈጱᤒ୵පݶԭ ...
#[repr(u8)]
enum MyEnum {
    A(u32),
    B(f32, u64),
    C { x: u32, y: u8 },
    D,
 }

// ... ᬯӻᘶ֛ݳ.
#[repr(C)]
union MyEnumRepr {
    A: MyVariantA,  //ᦲᘏဳғྌਁྦྷᔄࣳԞݢፗളአ u32 ፗള๊դ
    B: MyVariantB,  //ᦲᘏဳғྌਁྦྷᔄࣳԞݢፗളአ (f32, u64) ፗള๊դ
    C: MyVariantC,
    D: MyVariantD,
}

// ᬯฎܻڦڣ꧊ᕟݳ౮ጱෛຍԈ̶
#[repr(u8)]
#[derive(Copy, Clone)]
enum MyEnumDiscriminant { A, B, C, D }

#[repr(C)]
#[derive(Clone, Copy)]
struct MyVariantA(MyEnumDiscriminant, u32);

#[repr(C)]
#[derive(Clone, Copy)]
struct MyVariantB(MyEnumDiscriminant, f32, u64);

#[repr(C)]
#[derive(Clone, Copy)]
struct MyVariantC { tag: MyEnumDiscriminant, x: u32, y: u8 }

#[repr(C)]
#[derive(Clone, Copy)]
struct MyVariantD(MyEnumDiscriminant);

https://github.com/rust-lang/rust/issues/55149
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%A6%E5%AD%97%E6%AE%B5%E6%9E%9A%E4%B8%BE%E7%9A%84%E5%8E%9F%E8%AF%AD%E8%A1%A8%E5%BD%A2%E4%B8%8Ereprc%E8%A1%A8%E5%BD%A2%E7%9A%84%E7%BB%84%E5%90%88%E4%BD%BF%E7%94%A8


2022/5/27 17:31Rust 参考⼿册 中⽂版

第309/418⻚https://rustwiki.org/zh-CN/reference/print.html

੒ԭଃਁྦྷຍԈ҅ᬮݢզਖ਼ repr(C) ᧍ᤒ୵ҁֺইܻ҅޾  repr(C, u8)҂ᕮ᩸ݳ๶ֵአ̶ᬯ
ฎ᭗ᬦਖ਼ڦڣ꧊ᕟ౮ጱຍԈጱᤒ୵දԅܻ᧍ᤒ୵๶ਫሿጱ̶ࢩྌ҅ইຎᭌೠᕟݳ u8ᤒ୵҅ᮎ
ԍᕟڊݳጱڦڣ꧊ຍԈጱ੮ੑ޾੒ἶᰁਖ਼ԅ 1 ӻਁᜓ̶

ᮎԍᬯӻڦڣ꧊ຍԈ੪՗ڹᶎᐏֺӾጱ໏ৼݒ౮ғ

ֺই҅੒ԭํ repr(C, u8)ં௔ጱຍԈ҅ӧݢᚆํ257ӻࠔӞጱڦڣ꧊ҁ“tags”҂҅ᘒݶӞӻ
ຍԈ҅ইຎܔํݝӞ repr(C)ᤒ୵ં௔҅ᮎࣁᖫᦲ෸੪ӧտڊձ֜ᳯ̶᷌

repr(C) ࣁ  ᴫܻے᧍ᤒ୵ݢզදݒ repr(C)ᤒ୵ጱຍԈጱ੮ੑғ

#[repr(C, u8)] // ᬯ᯾ےӤԧ `u8`
enum MyEnum {
    A(u32),
    B(f32, u64),
    C { x: u32, y: u8 },
    D,
 }

// ...

#[repr(u8)] // ಅզᬯ᯾੪አ `u8` ๊դԧ `C`
enum MyEnumDiscriminant { A, B, C, D }

// ...

https://rustwiki.org/zh-CN/reference/type-layout.html%23reprc-enums-with-fields
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੒ἶᰁጱ᷶ץᒧ

align packed ޾  ጱ੒ἶᰁ̶֛ݳᘶ޾ੜᕮ຅֛ጱٺ޾አԭीय़ڦړݢᒧ᷶ץ  packed  Ԟݢզ
දྦྷਁݒԏᳵጱऴ꧌̶

੒ἶᰁᤩ೰ਧԅෆࣳ݇හ҅୵ୗԅ #[repr(align(x))]  ౲ #[repr(packed(x))]̶੒ἶᰁጱ

꧊஠ᶳฎ՗1229کԏᳵጱ2ጱེ଍හ̶੒ԭ packed҅ইຎဌํᕳڊձ֜꧊҅ই #
[repr(packed)]҅ڞ੒ἶᰁጱ꧊ԅ1̶

੒ԭ align҅ইຎᔄࣳ೰ਧጱ੒ἶᰁྲٌӧଃ align᷶ץᒧ෸ጱ੒ἶᰁੜ҅ڞᧆ೰ਧጱ੒ἶ
ᰁ෫ප̶

੒ԭ packed҅ইຎᔄࣳ೰ਧጱ੒ἶᰁྲٌӧଃ packed᷶ץᒧ෸ጱ੒ἶᰁय़҅ڞᧆ೰ਧጱ੒
ἶᰁ޾૲ੴ෫ප̶ԅԧਧ֖ਁྦྷ҅ྯӻਁྦྷጱ੒ἶᰁฎ೰ਧጱ੒ἶᰁྦྷਁ޾ጱᔄࣳጱ੒ἶᰁӾ
᫾ੜጱᮎӻ੒ἶᰁ̶

align packed ޾  Ӟᔄࣳ҅Ӭ packedݶᒧӧᚆଫአԭ᷶ץ  ۱ࣈጱᔄࣳӧᚆፗള౲ᳵള᷶ץ 
Ӟӻ alignݚތ ጱᔄ̶ࣳ᷶ץ  align packed ޾  Cᤒ୵Ӿ̶ ޾ᚆଫአԭἕᦊᤒ୵ݝᒧ᷶ץ 

#[repr(C)]
enum EnumC {
    Variant0(u8),
    Variant1,
}

#[repr(C, u8)]
enum Enum8 {
    Variant0(u8),
    Variant1,
}

#[repr(C, u16)]
enum Enum16 {
    Variant0(u8),
    Variant1,
}

// Cᤒ୵ጱ੮ੑׁᩢԭଘݣ
assert_eq!(std::mem::size_of::<EnumC>(), 8);
// Ӟӻਁᜓአԭڦڣ꧊҅Ӟӻਁᜓአԭ Enum8::Variant0 Ӿጱ꧊
assert_eq!(std::mem::size_of::<Enum8>(), 2);
// ӷӻਁᜓአԭڦڣ꧊҅ӞӻਁᜓአԭEnum16::Variant0Ӿጱ꧊҅ےӤӞӻਁᜓጱऴ꧌
assert_eq!(std::mem::size_of::<Enum16>(), 4);

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AF%B9%E9%BD%90%E9%87%8F%E7%9A%84%E4%BF%AE%E9%A5%B0%E7%AC%A6
https://rustwiki.org/zh-CN/reference/type-layout.html%23the-default-representation
https://rustwiki.org/zh-CN/reference/type-layout.html%23the-c-representation
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align᷶ץᒧԞݢզଫአࣁຍԈӤ̶ইຎᬯ໏؉ԧٌ҅੒ຍԈ੒ἶᰁጱ୽ߥӨਖ਼ྌຍԈ۱ᤰࣁ
Ӟӻෛጱֵአԧፘݶጱ align᷶ץᒧጱᕮ຅֛Ӿጱපຎፘ̶ݶ

⚠  ***ᦄޞғ***ᥴ୚አӞӻ๚੒ἶጱ೰ᰒฎ๚ਧԎᤈԅ҅֕ݢզਞڠࣈقୌ೰ݻ 
packed᷶ץጱਁྦྷጱ๚੒ἶ೰ᰒ̶੪ࣁ؟ਞق(safe) Rust Ӿಅํڠୌ๚ਧԎᤈԅጱොဩ
Ӟ໏҅ᬯฎӞӻ bug̶

᭐ก(transparenttransparent)ᤒ୵

᭐ก( transparent )ᤒࣳݝᚆํݝࣁӞӻਁྦྷጱᕮ຅֛( struct )Ӥ౲ํݝӞӻ֛ݒጱຍԈ
( enum )Ӥֵአ҅ᬯ᯾ํݝӞӻਁྦྷ/֛ݒጱ఺௏ฎғ

޾֛҅ݒ/ᚆํӞӻᶋᵭ੮ੑጱਁྦྷݝ
ձ఺හᰁጱ੮ੑԅᵭ੒ἶᰁԅ1ጱਁྦྷҁֺইғ PhantomData<T>҂

ֵአᬯᐿᤒ୵ጱᕮ຅֛޾ຍԈӨํݝᮎӻᶋᵭ੮ੑጱਁྦྷٍํፘݶጱ૲ੴ޾ ABI̶

ᬯӨ Cᤒ୵ӧࢩ҅ݶԅଃํ Cᤒ୵ጱᕮ຅֛ਖ਼তᕣ೜ํ Cᕮ຅֛( C  struct )ጱABIֺ҅ই҅ᮎ
ԶํݝӞӻܻኞᔄࣳਁྦྷጱᕮ຅֛ইຎଫአԧ᭐กᤒ୵( transparent )҅ਖ਼ٍํྌܻኞᔄࣳਁ
ྦྷጱABI̶

Ӟᐿᔄࣳ҅ಅզਙӧᚆӨձٌ֜՜ᤒ୵Ӟֵ᩸አ̶ݚԅྌᤒ୵ਖ਼ᔄࣳ૲ੴ঩ಓᕳࢩ

1 ᛗྌ҅ӤӞӻਁྦྷ੪ऴ꧌ਠ౮҅୏তᦇᓒ๜ਁྦྷԧ̶Ԟ੪ฎ᧔ྯӞӻਁྦྷጱ؇ᑏᰁฎٌਁྦྷጱྦྷḒ֖ᗝҔ
ᮎᒫӞӻਁྦྷጱ؇ᑏᰁ੪তᕣԅ 0̶

2 ᬯ᯾ݳဩጱ఺௏ฎ֛ݒጱڦڣ꧊ݑ repr(u8)  ᬯ໏ጱᤒ୵ં௔ᕅ๳҅؟ᬯӻֺৼӾ֛҅ݒጱڦڣ꧊੪ݝᚆ
֖ԭ 0~255 ԏᳵ̶

https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
https://github.com/rust-lang/rust/issues/27060
https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%8F%E6%98%8Etransparent%E8%A1%A8%E5%BD%A2
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23phantomdatat
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ٖ᮱ݒݢ௔

interior-mutability.md
commit: e7dd3618d78928322f53a20e2947e428b12eda2b 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-15

ํ෸Ӟӻᔄࣳᵱᥝࣁਂࣁग़ӻݷڦ෸ᬰᤈๅද̶ࣁ Rust Ӿ҅ᬯฎ᭗ᬦӞᐿݞ؉ٖ᮱ݒݢ௔ጱཛྷ
ୗਫሿጱ̶ইຎӞӻᔄࣳጱٖ᮱ᇫாݢզ᭗ᬦ੒ਙጱوՁ୚አ๶ᬰᤈๅද҅ᮎԍ੪᧔ᬯӻᔄࣳ
੪ٍํٖ᮱ݒݢ௔̶ᬯᬲᙧԧوՁ୚አಅ೰ݻጱ꧊ӧᚆᤩๅදጱ᭗ଉᥝ࿢̶

std::cell::UnsafeCell<T>ᔄࣳฎ Rust ӾࠔӞݢզݳဩ०පྌᥝ࿢ጱොဩ̶୮ 

UnsafeCell<T> ጱ Tތ੒ਙ۱ࣈقզਞݢ1෸҅Ֆᆐݷڦ௔ጱݒ՜ӧٌࣁਂ   ᬰᤈๅද౲឴஑ 
T  ጱӞӻݒݢ୚አ̶Өಅํٌ՜ᔄࣳӞ໏҅೜ํग़ӻ &mut UnsafeCell<T> ฎ๚ਧԎᤈݷڦ 
ԅ̶

᭗ᬦֵአ UnsafeCell<T>  ֢ԅਁྦྷ҅ݢզڠୌٍํٖ᮱ݒݢ௔ጱٌ՜ᔄ̶ࣳຽٵପ൉׀ԧپ
ᐿᬯ໏ጱᔄࣳ҅ᬯԶᔄࣳ᮷൉׀ԧਞقጱٖ᮱ݒๅጱ API̶ֺই҅ std::cell::RefCell<T>  ֵ
አᬩᤈ෸׵አ༄ັ๶Ꮯכग़ӻ୚አਂࣁ෸ጱଉᥢᥢڞጱಗᤈ̶ std::sync::atomicཛྷࣘ۱ތԧ
ӞԶᔄࣳ҅ᬯԶᔄࣳ۱ᤰԧӞӻݝᚆ᭗ᬦܻৼ඙֢ᦢᳯጱ꧊҅զ꧋ᦜࣁᕚᑕԏᳵوՁץ޾දᧆ
꧊̶

1 ୮ݒᰁ޾೰ᰒᤒᐏጱٖਂ܄ऒํ᯿ݖ෸҅ਙժ԰ԅ੒ොጱ̶ݷڦ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%86%85%E9%83%A8%E5%8F%AF%E5%8F%98%E6%80%A7
https://github.com/rust-lang/reference/blob/master/src/interior-mutability.md
https://rustwiki.org/zh-CN/reference/types/pointer.html%23shared-references-
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
https://doc.rust-lang.org/std/cell/struct.UnsafeCell.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
https://doc.rust-lang.org/std/cell/struct.RefCell.html
https://doc.rust-lang.org/std/sync/atomic/index.html
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ৼᔄࣳ۸ݒࣳ޾

subtyping.md
commit: 3b6fe80c205d2a2b5dc8a276192bbce9eeb9e9cf 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-03-02

ৼᔄࣳ۸ฎᵌୗጱ҅ݢզڊሿࣁᔄࣳ༄ັ౲ᔄࣳവෙጱձ֜ᴤྦྷ̶ Rust Ӿጱৼᔄࣳ۸ጱᭇአ᝜
ṛᴤኞਂ޾ො҅զ݊ᮎԶࣈጱىፘ(variance)ݒኞਂ๗(lifetimes)ጱࣳ޾ࣁሿڊᶋଉํᴴ҅Րࢱ
๗ፘىጱᔄࣳࣳݒԏᳵ̶ ইຎ౯ժජᴻԧᔄࣳጱኞਂ๗҅ᮎԍࠔӞጱৼᔄࣳ۸੪ݝฎᔄࣳፘᒵ
(type equality)ԧ̶

ᘍᡤӥᶎጱֺৼғਁᒧԀਁᶎᰁ௛ฎ೜ํ 'staticኞਂ๗̶ӧᬦ҅౯ժᬮฎݢզ಩ s  ᩙ꧊ᕳ 
tғ

ԅ 'staticࢩ  ྲኞਂ๗݇හ 'a  ጱ੖޸ᳩ҅ಅզ &'static str  ฎ &'a str  ጱৼᔄ̶ࣳ

ṛᴤڍහ೰ᰒ޾trait੒᨝ݢզ୵౮ݚӞᐿᆿৼᔄࣳጱىᔮ̶ ਙժฎᮎԶ᭗ᬦ๊ഘṛᴤኞਂ๗ᘒ
஑ڊጱᔄࣳጱৼᔄ̶ࣳԈԶֺৼғ

fn bar<'a>() {
    let s: &'static str = "hi";
    let t: &'a str = s;
}

// ᬯ᯾ 'a ᤩ๊ഘ౮ԧ 'static
let subtype: &(for<'a> fn(&'a i32) -> &'a i32) = &((|x| x) as fn(&_) -> &_);
let supertype: &(fn(&'static i32) -> &'static i32) = subtype;

// ᬯ੒ԭ trait੒᨝Ԟฎᔄ֒ጱ
let subtype: &(for<'a> Fn(&'a i32) -> &'a i32) = &|x| x;
let supertype: &(Fn(&'static i32) -> &'static i32) = subtype;

// ౯ժԞݢզአӞӻṛᴤኞਂ๗๶դ๊ݚӞӻ
let subtype: &(for<'a, 'b> fn(&'a i32, &'b i32))= &((|x, y| {}) as fn(&_, 
&_));
let supertype: &for<'c> fn(&'c i32, &'c i32) = subtype;

https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%90%E7%B1%BB%E5%9E%8B%E5%8C%96%E5%92%8C%E5%9E%8B%E5%8F%98
https://github.com/rust-lang/reference/blob/master/src/subtyping.md
https://doc.rust-lang.org/nomicon/hrtb.html
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
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ݒࣳ

ฎൈᬿᧆ݇හጱৼݒਙጱ຤ӻ݇හӤጱࣳࣁฎာࣳᔄࣳፘ੒ٌ݇හٍํጱં௔̶ ာࣳᔄࣳݒࣳ
ᔄࣳ۸݄ই֜୽ߥྌာࣳᔄࣳጱৼᔄࣳ۸̶

ইຎ T  ฎ U  ጱӞӻৼᔄࣳ఺ޱ፳ F<T>  ฎ F<U>  ጱӞӻৼᔄࣳҁܨৼᔄࣳ۸“᭗ᬦ
(passes through)”҂҅ڞ F<T> T ࣁ   Ӥฎݒܐጱ(covariant)̶
ইຎ T  ฎ U  ጱӞӻৼᔄࣳ఺ޱ፳ F<U>  ฎ F<T>  ጱӞӻৼᔄࣳ҅ڞ F<T> T ࣁ   Ӥฎᭋ
̶ጱ(contravariant)ݒ
ٌ՜ఘ٭ӥҁܨӧᚆኧ݇හᔄࣳጱৼᔄࣳ۸ىᔮവ੕ڊྌာࣳጱࣳىݒᔮ҂҅ F<T> T ࣁ 
Ӥฎጱӧݒጱ(invariant)̶

ᔄࣳጱࣳىݒᔮኧӥᤒӾጱᥢڞᛔۖᏟਧғ

Type a'a' ࣁ  Ӥጱࣳݒ TT ࣁ  Ӥጱࣳݒ

&'a T ጱݒܐ ጱݒܐ

&'a mut T ጱݒܐ ӧݒጱ

*const T ጱݒܐ

*mut T ӧݒጱ

[T] [T; n] ޾  ጱݒܐ

fn() -> T ጱݒܐ

fn(T) -> () ᭋݒጱ

fn(T) -> T ӧݒጱ

std::cell::UnsafeCell<T> ӧݒጱ

std::marker::PhantomData<T> ጱݒܐ

dyn Trait<T> + 'a ጱݒܐ ӧݒጱ

ᕮ຅֛( struct )̵ຍԈ( enum )̵ᘶ֛ݳ( union ᔮฎ᭗ᬦັ፡ٌىݒᕟ(tuple)ᔄࣳӤጱࣳز޾(
ਁྦྷᔄࣳጱࣳىݒᔮ๶٬ਧጱ̶ ইຎ݇හአࣁԧग़॒Ӭٍํӧىݒࣳݶᔮጱ֖ᗝӤ҅ڞᧆᔄࣳ
a' ࣁጱ̶ ֺই҅ӥᶎᐏֺጱᕮ຅֛ݒᧆ݇හӤฎӧࣁ T ޾   Ӥฎݒܐጱ҅ࣁ 'b U ޾   Ӥฎӧ
ጱ̶ݒ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%9E%8B%E5%8F%98
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use std::cell::UnsafeCell;
struct Variance<'a, 'b, T, U: 'a> {
    x: &'a U,               // ᬯᦏ `Variance` ࣁ 'a Ӥฎݒܐጱ, Ԟᦏࣁ U Ӥฎݒܐ
ጱ, ֕ฎݸᶎԞֵአԧ U
    y: *const T,            // ࣁ T Ӥฎݒܐጱ
    z: UnsafeCell<&'b f64>, // ࣁ 'b Ӥฎӧݒጱ
    w: *mut U,              // ࣁ U Ӥฎӧݒጱ, ಅզᦏෆӻᕮ຅֛ࣁ U Ӥฎӧݒጱ
}
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trait ᕅ๳޾ኞޮ޸๗ᕅ๳

trait-bounds.md
commit: f8e76ee9368f498f7f044c719de68c7d95da9972 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-15

ဩݙ

TypeParamBounds :

   TypeParamBound ( +  TypeParamBound )* + ?

TypeParamBound :
      Lifetime | TraitBound

TraitBound :

      ? ? ForLifetimes? TypePath

   | (  ? ? ForLifetimes? TypePath )

LifetimeBounds :

   ( Lifetime +  )* Lifetime?

Lifetime :
      LIFETIME_OR_LABEL
   | 'static
   | '_

traitᕅ๳޾ኞޮ޸๗ᕅ๳ԅာࣳᑕଧᶱ൉׀ԧӞᐿොဩ๶ᴴګਖ਼ߺԶᔄࣳ޾ኞޮ޸๗ݢᤩአ֢
ਙժጱ݇හ̶᭗ᬦ whereৼݢݙզԅձ֜ာࣳ൉׀ᕅ๳̶੒ԭ຤Զଉᥠጱఘ҅٭Ԟݢզֵአই
ӥᓌٟ୵ୗғ

᪙ࣁာࣳ݇හ्กԏݸጱᕅ๳ғ fn f<A: Copy>() {}  Ө fn f<A> where A: Copy () 
{}  පຎᒵհ̶
trait्กӾ֢ԅ೰ਧ᩻ᔄtrait(supertraits) ᕅ๳෸ғ ࣁ trait Circle : Shape {}  ᒵݶ
ԭ trait Circle where Self : Shape {}̶
ᘶᔄࣳӤጱᕅ๳෸ғىtrait्กӾ֢ԅ೰ਧ ࣁ trait A { type B: Copy; }  ᒵݶԭ 
trait A where Self::B: Copy { type B; }̶

https://rustwiki.org/zh-CN/reference/print.html%23trait-%E7%BA%A6%E6%9D%9F%E5%92%8C%E7%94%9F%E5%91%BD%E5%91%A8%E6%9C%9F%E7%BA%A6%E6%9D%9F
https://github.com/rust-lang/reference/blob/master/src/trait-bounds.md
https://rustwiki.org/zh-CN/reference/trait-bounds.html%23higher-ranked-trait-bounds
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-types
https://rustwiki.org/zh-CN/reference/trait-bounds.html%23higher-ranked-trait-bounds
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-types
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/items/traits.html%23trait-bounds
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23where-clauses
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/traits.html%23supertraits
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አᧆᑕଧᶱ෸ֵአᘏ஠ᶳჿ᪃ᬯԶᕅ๳̶୮੒ာࣳᑕଧᶱᬰֵࣁᑕଧᶱӤଫአԧᕅ๳੪ᥝ࿢ࣁ
ᤈᔄࣳ༄ັ׵޾አ༄ັ෸҅ᕅ๳ݢአ๶Ꮯᦊ୮॓ٵڹአ๶ܔா۸ྌာࣳጱਫֺᔄࣳฎވਫሿԧ
ᕅ๳ᕳڊጱ trait̶ֺই҅ᕳਧ Ty: Traitғ

හ֛Ӿ҅ڍာࣳࣁ Trait  Ӿጱොဩݢզᤩ Tyᔄࣳጱ꧊᧣አ̶ݶ໏҅ Trait  Ӥጱፘىଉ
හԞݢզᤩֵአ̶
Trait  Ӥጱىᘶᔄࣳݢզᤩֵአ̶
ଃํ T: Traitᕅ๳ጱာࣳڍහ౲ᔄࣳݢզֵࣁአ T  ጱࣈො๊ഘֵአ Ty̶

trait ޾ኞޮ޸๗ᕅ๳Ԟᤩአ๶ݷ޸ trait੒᨝̶

?Sized?Sized

?  Րአԭ्ก Sized  trait ݢᚆӧտᤩ຤ᔄࣳ݇හ౲ىᘶᔄࣳਫሿ̶ ?Sized  ᬮӧᚆአٌ֢՜
ᔄࣳጱᕅ๳̶

trait Shape {
    fn draw(&self, Surface);
    fn name() -> &'static str;
}

fn draw_twice<T: Shape>(surface: Surface, sh: T) {
    sh.draw(surface);           // ᚆ᧣አྌොဩӤࢩԅ T: Shape
    sh.draw(surface);
}

fn copy_and_draw_twice<T: Copy>(surface: Surface, sh: T) where T: Shape {
    let shape_copy = sh;        // sh ဌํᤩֵአᑏۖ᧍Ԏᑏᩳ҅ฎࢩԅ T: Copy
    draw_twice(surface, sh);    // ᚆֵአာࣳڍහ draw_twice ฎࢩԅ T: Shape
}

struct Figure<S: Shape>(S, S);

fn name_figure<U: Shape>(
    figure: Figure<U>,          // ᬯ᯾ᔄࣳ Figure<U> ጱ໒ୗྋᏟฎࢩԅ U: Shape
) {
    println!(
        "Figure of two {}",
        U::name(),              // ݢզֵአىᘶڍහ
    );
}

https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23sized
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ኞޮ޸๗ᕅ๳

ኞޮ޸๗ᕅ๳ݢզଫአԭᔄࣳ౲ٌ՜ኞޮ޸๗̶ᕅ๳ 'a: 'b  ᭗ଉᤩᥴ᧛ԅ 'a  ྲ 'b  ਂၚጱ
෸ᳵԋ̶ 'a: 'b఺ޱ፳ 'a  ೮ᖅጱ෸ᳵྲ 'b  ᳩ҅ಅզݝᥝ &'b ()  ํප҅୚አ &'a ()  ੪

ํප̶1

T: 'a  ఺ޱ፳ T  ጱಅํኞޮ޸๗݇හ᮷ྲ 'a  ਂၚ஑෸ᳵᳩ̶ֺই҅ইຎ 'a  ฎӞӻձ఺ጱ
(unconstrained)ኞޮ޸๗݇හ҅ᮎԍ i32: 'static static str: 'a'& ޾   ᮷ݳဩ҅֕ 
Vec<&'a ()>: 'static  ӧݳဩ̶

ṛᴤ trait ᕅ๳

๗᮷ԅ፥ޮ޸๗Ӥٚᬰᤈๅṛᴤጱᔄࣳᕅ๳̶ᬯԶṛᴤᕅ๳೰ਧԧӞӻ੒ಅํኞޮ޸ኞࣁզݢ
ጱᕅ๳̶ֺই҅؟ for<'a> &'a T: PartialEq<i32>  ᬯ໏ጱᕅ๳ᵱᥝӞӻইӥጱਫሿ

ᬯ໏੪ݢզ೭ձ఺ኞޮ޸๗ጱ &'a T i32 ޾   ؉ྲ᫾̶ࠩ

ӥᶎᬯᔄ࣋วݝᚆֵአṛᴤtraitᕅ๳҅ࢩԅ୚አጱኞޮ޸๗ྲڍහጱኞޮ޸๗݇හᎨғ2

ᦲᘏဳғᦲᘏӥᶎԈֺդᎱݢզ޾Ӥᶎܻ෈ጱդᎱ੒ྲ፳፡̶ӥᶎդᎱӾ҅ࢩԅ F  ဌᕅ
๳ 'a҅੕ᛘ݇හ f  ୚አԧ๚ᕪಘ઀ኞޮ޸๗ጱ zero

fn f<'a, 'b>(x: &'a i32, mut y: &'b i32) where 'a: 'b {
    y = x;                      // ࢩԅ 'a: 'b҅ಅզ&'a i32 ฎ &'b i32 ጱৼᔄࣳ
    let r: &'b &'a i32 = &&0;   // &'b &'a i32 ໒ୗݳဩฎࢩԅ 'a: 'b
}

impl<'a> PartialEq<i32> for &'a T {
    // ...
}

fn call_on_ref_zero<F>(f: F) where for<'a> F: Fn(&'a i32) {
    let zero = 0;
    f(&zero);}

https://rustwiki.org/zh-CN/reference/print.html%23%E7%94%9F%E5%91%BD%E5%91%A8%E6%9C%9F%E7%BA%A6%E6%9D%9F
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
https://rustwiki.org/zh-CN/reference/print.html%23%E9%AB%98%E9%98%B6-trait-%E7%BA%A6%E6%9D%9F
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A83
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ṛᴤኞޮ޸๗Ԟݢզᩂᬪ trait ๶೰ਧ҅ࠔӞጱڦ܄ฎኞޮ޸๗݇හጱ֢አऒ҅؟ӥᶎᬯ໏ 'a

ጱ֢አऒݝಘ઀ݸکᶎ᪙ጱ trait ጱ๛ੲ҅ᘒӧฎෆӻᕅ๳3̶ӥᶎᬯӻڍහ޾ӤӞӻᒵհ̶

1 ᦲᘏቘᥴғቘᥴᬯᐿىᔮ෸҅ݢզ಩ኞޮ޸๗ 'a b' ޾   ቘᥴ౮݄୚አ੒᨝෸ᵱփفጱ݇හ҅ᕳਧ 'a: 
'b a' فᔄࣳ T҅ইຎ 'b Tํප҅ᮎྌ෸ٚփ޾   ੪݄୚አ T  ஠ਧํප̶

4 ᦲᘏቘᥴғṛᴤ traitᕅ๳੪ฎ੒ଃኞޮ޸๗ጱᔄࣳ᯿ෛᬰᤈᕅ๳̶؟ᬯݙӾጱֺৼ੪ฎ੒ &'a T  Ӥԧے 
PartialEq<i32>  ጱᕅ๳ٌ҅Ӿ for<'a> զቘᥴԅғ੒ԭ 'aݢ   ጱಅํݢᚆᭌೠ̶ๅग़מ௳᧗݇ᥠғ

https://doc.rust-lang.org/std/cmp/trait.PartialEq.html ޾ https://doc.rust-
lang.org/nightly/nomicon/hrtb.html

2 ᦲᘏቘᥴྌֺӾጱդᎱ for<'a> F: Fn(&'a i32)  ԅғ F  ੒ԭ 'a  ጱಅํݢᚆᭌೠ᮷ݑ Fn(&'a i32)
ጱᕅ๳̶

3 ᦲᘏቘᥴᬯݙጱ఺௏ฎғইຎ F  ጱᕅ๳ํग़ӻ trait҅ᮎᬯᐿොୗ᯾҅ 'a  ጱ֢አऒݝฎಘ઀ਙݸᶎᔲ᪙
ጱᮎӻ trait ጱොဩ҅ܨ Fn(&'a i32)  ᯾̶

fn call_on_ref_zero<'a, F>(f: F) where F: Fn(&'a i32) {
    let zero = 0;
    f(&zero);
}

fn call_on_ref_zero<F>(f: F) where F: for<'a> Fn(&'a i32) {
    let zero = 0;
    f(&zero);
}

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A84
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ᔄࣳᛔۖ୩᫨

type-coercions.md
commit: d5a5e32d3cda8a297d2a91a85b91ff2629b0e896 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-15

ᔄࣳᛔۖ୩᫨ฎදݒ꧊ጱᔄࣳጱᵌୗ඙̶֢ਙժࣁᇙਧጱ֖ᗝᛔۖݎኞ҅֕ਫᴬᛔۖ୩᫨ጱᔄ
ࣳԞکݑஉग़ᴴ̶ګ

ձ֜꧋ᦜᛔۖ୩᫨ጱ᫨ഘ᮷ݢզኧᔄࣳ୩ګ᫨ഘ඙֢ᒧ as  ๶ดୗಗᤈ̶

ᛔۖ୩᫨๋ڡฎࣁ RFC 401 ӾਧԎጱ҅ଚࣁ[ RFC 1558] Ӿᬰᤈԧಘ઀̶

ᛔۖ୩᫨ᅩ

ᛔۖ୩᫨ݝᚆݎኞࣁᑕଧӾጱ຤Զᛔۖ୩᫨ᅩ(coercion sites)ӤҔَࣳጱ֖ᗝฎᮎԶಅᵱጱᔄ
ࣳฎดୗᕳڊԧጱࣈො҅౲ᘏฎᮎԶݢզ՗ᕳڊጱดୗᔄࣳփඎവ੕(be derived by
propagation)ڊಅᵱጱᔄࣳҁဳ఺ᬯ᯾ӧฎᔄࣳവෙ҂ጱࣈො̶ݢᚆጱ୩᫨ᅩํғ

let᧍ݙӾดୗᕳڊԧᔄ̶ࣳ

ֺই҅ӥᶎֺৼӾ &mut 42  ᛔۖ୩᫨౮ &i8  ᔄࣳғ

ᶉா( static )ᶱ޾ଉᰁ( const )ᶱ्กҁᔄ֒ԭ let᧍ݙ҂̶

හ᧣አጱ݇හڍ

ᤩ୩ګጱ꧊ฎਫ݇(actual parameter)҅ਙጱᔄࣳᤩᛔۖ୩᫨ԅ୵݇(formal parameter)
ጱᔄ̶ࣳ

ֺই҅ӥᶎֺৼӾ &mut 42  ᛔۖ୩᫨౮ &i8  ᔄࣳғ

let _: &i8 = &mut 42; // ᦲᘏဳ᯽ғ`&i8` ฎดᐏᕳڊጱಅᵱᔄࣳ

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E8%87%AA%E5%8A%A8%E5%BC%BA%E8%BD%AC
https://github.com/rust-lang/reference/blob/master/src/type-coercions.md
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23type-cast-expressions
https://github.com/rust-lang/rfcs/blob/master/text/0401-coercions.md
https://rustwiki.org/zh-CN/reference/print.html%23%E8%87%AA%E5%8A%A8%E5%BC%BA%E8%BD%AC%E7%82%B9
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੒ԭොဩ᧣አ҅ളݑᘏҁ self݇හ҂ݝᚆֵአᶋࢴਧ੮ੑᔄࣳᛔۖ୩᫨(unsized
coercion)̶

ਫֺ۸ᕮ຅̵֛ᘶ֛ݳ౲ຍԈ֛ݒጱਁྦྷ̶

ֺই҅ӥᶎֺৼӾ &mut 42  ᛔۖ୩᫨౮ &i8  ᔄࣳғ

Ӿጱձ֜ᤒᬡୗ̶ݙහᕮຎ—ࣘӾጱ๋ᕣᤒᬡୗ౲ᘏ return᧍ڍ

ֺই҅ӥᶎֺৼӾ x  ਖ਼ᛔۖ୩᫨౮ &dyn Display  ᔄࣳғ

ইຎӞࣁᛔۖ୩᫨ᅩӾጱᤒᬡୗฎᛔۖ୩᫨փඎࣳᤒᬡୗ(coercion-propagating
expression)҅ᮎԍᧆᤒᬡୗӾጱ੒ଫৼᤒᬡୗԞฎᛔۖ୩᫨ᅩ̶փඎ՗ᬯԶෛጱᛔۖ୩᫨ᅩ୏
ত᭓୭̶փඎᤒᬡୗ(propagating expressions)ٌ݊ፘىৼᤒᬡୗํғ

හᕟਁᶎᰁٌ҅හᕟጱᔄࣳԅ [U; n]̶හᕟਁᶎᰁӾጱྯӻৼᤒᬡୗ᮷ฎᛔۖ୩᫨کᔄ
ࣳ U  ጱᛔۖ୩᫨ᅩ̶

᯿॔ݙဩ्กጱහᕟਁᶎᰁٌ҅හᕟጱᔄࣳԅ [U; n]̶᯿॔ৼᤒᬡୗฎአԭᛔۖ୩᫨ک
ᔄࣳ U  ጱᛔۖ୩᫨ᅩ̶

ᔄࣳ (U_0, U_1, ..., U_n)کᕟฎᛔۖ୩᫨زᕟٌ҅Ӿইຎز  ጱ୩᫨ᅩ҅ྯڞӻৼᤒ

fn bar(_: &i8) { }

fn main() {
    bar(&mut 42);
}

struct Foo<'a> { x: &'a i8 }

fn main() {
    Foo { x: &mut 42 };
}

use std::fmt::Display;
fn foo(x: &u32) -> &dyn Display {
    x
}

https://rustwiki.org/zh-CN/reference/type-coercions.html%23unsized-coercions
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ᬡୗ᮷ฎፘଫᔄࣳጱᛔۖ୩᫨ᅩ҅ྲইᒫ0ӻৼᤒᬡୗฎکᔄࣳ U_0ጱ ᛔۖ୩᫨ᅩ̶

ೡ᩸๶ጱৼᤒᬡୗҁݩೡࢺ (e)҂ғইຎෆӻೡݩᤒᬡୗጱᔄࣳԅ U҅ڞৼᤒᬡୗ e  ฎ
ᛔۖ୩᫨کᔄࣳ U  ጱᛔۖ୩᫨ᅩ̶

ࣘғইຎࣘጱᔄࣳฎ U҅ᮎԍࣘӾጱ๋ݸӞӻᤒᬡୗҁইຎਙӧฎզݩړᕮੲጱ҂੪ฎ
Ӟӻᛔۖ୩᫨کᔄࣳ U  ጱᛔۖ୩᫨ᅩ̶ᬯ᯾ጱࣘ۱ೡ֢ԅഴၞګ᧍ݙጱӞ᮱ړጱ๵կړ
ඪդᎱࣘ҅ྲই if / else҅୮ᆐڹ൉ฎᬯԶࣘጱᬬࢧᵱᥝํӞӻ૪Ꭳጱᔄ̶ࣳ

ᛔۖ୩᫨ᔄࣳ

ᛔۖ୩᫨꧋ᦜݎኞࣁӥڜᔄࣳԏᳵғ

T U ک   ইຎ T  ฎ U  ጱӞӻৼᔄࣳ (ݍ੘௔࣋ว(reflexive case))

T_1 T_3 ک   ୮ T_1 T_2 کᛔۖ୩᫨ݢ  ෸ T_2ݶ   ݈ᚆᛔۖ୩᫨ک T_3  (փ᭓௔࣋ว
(transitive case))

ဳ఺ᬯӻᬮဌํ஑کਠقඪ೮̶

&mut T T& ک 

*mut T const T* ک 

&T const T* ک 

&mut T mut T* ک 

&T  ౲ &mut T U& ک   ইຎ T  ਫሿԧ Deref<Target = U>̶ֺইғ

https://rustwiki.org/zh-CN/reference/print.html%23%E8%87%AA%E5%8A%A8%E5%BC%BA%E8%BD%AC%E7%B1%BB%E5%9E%8B
https://rustwiki.org/zh-CN/reference/subtyping.html
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&mut T mut U& ک   ইຎ T  ਫሿԧ DerefMut<Target = U> .

TyCtor( T )TyCtor ک ( U )ٌ҅Ӿ TyCtor( T ) ฎӥڜԏӞ1

&T

&mut T

*const T

*mut T

Box<T>

ଚӬ U  ᚆड़᭗ᬦᶋࢴਧ੮ੑᔄࣳᛔۖ୩᫨஑̶ک

ᶋഔ឴ᳮ۱(Non capturing closures)ڍکහ೰ᰒ( fn  pointers)

! ձ఺ Tک 

ᶋࢴਧ੮ੑᔄࣳᛔۖ୩᫨

use std::ops::Deref;

struct CharContainer {
    value: char,
}

impl Deref for CharContainer {
    type Target = char;

    fn deref<'a>(&'a self) -> &'a char {
        &self.value
    }
}

fn foo(arg: &char) {}

fn main() {
    let x = &mut CharContainer { value: 'y' };
    foo(x); //&mut CharContainer ᛔۖ୩᫨౮ &char.
}

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
https://rustwiki.org/zh-CN/reference/type-coercions.html%23unsized-coercions
https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%9E%E5%9B%BA%E5%AE%9A%E5%B0%BA%E5%AF%B8%E7%B1%BB%E5%9E%8B%E8%87%AA%E5%8A%A8%E5%BC%BA%E8%BD%AC
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ӥڜᛔۖ୩᫨ᤩᑍԅᶋࢴਧ੮ੑᔄࣳᛔۖ୩᫨( unsized coercions ਧ੮ੑࢴԅਙժӨਖ਼ࢩ҅(
ᔄࣳ(sized types)᫨ഘԅᶋࢴਧ੮ੑᔄࣳ(unsized types)ํ҅ىଚӬࣁӞԶٌ՜ᛔۖ୩᫨ӧ꧋ᦜ
ጱఘ٭ҁԞ੪ฎӤᶎᗔڜጱఘ٭ԏक़ጱఘ٭҂ӥ꧋ᦜֵአ̶Ԟ੪ฎ᧔ਙժݢզݎኞࣁձ֜ᛔۖ
୩᫨ݎኞጱࣈො̶

Unsize CoerceUnsized ޾   ᬯӷӻ trait ᤩአ๶ۗܐᬯᐿ᫨ഘጱݎኞ҅ଚل୏ᕳຽٵପ๶ֵ
አ̶զӥᛔۖ୩᫨ොୗฎٖᗝጱ҅ଚӬ҅ইຎ T զአٌӾձӞොୗᛔۖ୩᫨౮ U҅ᮎԍ੪ݢ 
տԅ T  ൉׀Ӟӻ Unsize<U>  ጱٖᗝਫሿғ

[T; n] [T] ک  .

T dyn U ک  , ୮ T  ਫሿ U + Sized , ଚӬ U  ฎ੒᨝ਞقጱ෸̶

Foo<..., T, ...> <... ,Foo<..., U ک  , ୮ғ

Foo  ฎӞӻᕮ຅̶֛
T  ਫሿԧ Unsize<U>̶
Foo  ጱ๋ݸӞӻਁྦྷฎ޾ T  ፘىጱᔄ̶ࣳ
ইຎᬯ๋ݸӞӻਁྦྷฎᔄࣳ Bar<T>҅ᮎԍ Bar<T>  ਫሿԧ Unsized<Bar<U>>̶
T  ӧฎձٌ֜՜ਁྦྷጱᔄࣳጱӞ᮱̶ړ

ྌक़҅୮ T  ਫሿԧ Unsize<U>  ౲ CoerceUnsized<Foo<U>>  ෸҅ᔄࣳ Foo<T>  զਫሿݢ 
CoerceUnsized<Foo<U>>̶ᬯ੪꧋ᦜ Foo<T>  ൉׀Ӟӻک Foo<U>  ጱᶋࢴਧ੮ੑᔄࣳᛔۖ୩
᫨̶

ဳғᡱᆐᶋࢴਧ੮ੑᔄࣳᛔۖ୩᫨ጱਧԎٌ݊ਫሿ૪ᕪᑞਧӥ๶҅֕ Unsize  ޾ 
CoerceUnsized  ᬯӷӻ trait ๜᫝ᬮဌᑞਧӥ๶҅ࢩྌᬮӧᚆፗളአԭᑞਧᇇጱ Rust̶

๋ੜӤኴᛔۖ୩᫨

๋“᭗አጱᔄ̶ࣳᬯᤩᑍԅ๋کӞ᩸҅զ੤ᦶತࣁګ஠ᶳਖ਼ग़ӻᔄࣳ୩࢏຤ԶӤӥ෈Ӿ҅ᖫᦲࣁ
ੜӤኴ(Least Upper Bound,ᓌᑍ LUB)”ᛔۖ୩᫨̶LUBᛔۖ୩᫨ࣁݝզӥఘ٭Ӿֵአғ

ԅӞᔮڜጱ ifړඪັತݶوጱᔄ̶ࣳ
ԅӞᔮڜጱ܃ᯈᛍັತݶوጱᔄ̶ࣳ
ԅහᕟزᔰັತݶوጱᔄ̶ࣳ
ԅଃํग़ӻᬬࢧᶱ᧍ݙጱᳮ۱ጱᬬࢧᔄࣳັತݶوጱᔄ̶ࣳ

https://doc.rust-lang.org/std/marker/trait.Unsize.html
https://doc.rust-lang.org/std/ops/trait.CoerceUnsized.html
https://rustwiki.org/zh-CN/reference/items/traits.html%23object-safety
https://doc.rust-lang.org/std/marker/trait.Unsize.html
https://doc.rust-lang.org/std/ops/trait.CoerceUnsized.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%9C%80%E5%B0%8F%E4%B8%8A%E7%95%8C%E8%87%AA%E5%8A%A8%E5%BC%BA%E8%BD%AC
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༄ັଃํग़ӻᬬࢧ᧍ݙጱڍහጱᬬࢧᔄ̶ࣳ

ӥ҅᮷ํӞᕟᔄࣳ T0..Tn٭ᬯྯᐿఘࣁ  ᤩݶوᛔۖ୩᫨ک຤ӻ๚Ꭳጱፓຽᔄࣳ T_t҅ဳ఺୏
ত෸ T_t  ฎ๚Ꭳጱ̶LUB ᛔۖ୩᫨ጱᦇᓒᬦᑕฎӧෙᬽդጱ̶Ḓض಩ፓຽᔄࣳ T_t  ਧԅ՗ᔄ
ࣳ T0  ୏ত̶੒ԭྯӞᐿෛᔄࣳ Ti҅ᘍᡤইӥྍṈฎވ౮ᒈғ

ইຎ Ti ӧ؉ձ֜ๅද̶ڞፓຽᔄࣳ T_t҅ڹզᛔۖ୩᫨ԅ୮ݢ 
༄ັ T_t҅ڞވ  ฎݢވզᤩᛔۖ୩᫨ԅ TiҔইຎฎᬯ໏҅ T_t  ੪දԅ Ti̶ҁྌ༄ັ
ᬮ٬ݐԭکፓڹԅྊಅᘍᡤጱಅํრᤒᬡୗฎވଃํᵌୗᛔۖ୩᫨̶҂
ইຎӧฎ҅੤ᦶᦇᓒӞӻ T_t Ti ޾   ጱݶوጱ᩻ᔄࣳ(supertype)҅ྌ᩻ᔄࣳਖ਼౮ԅෛጱ
ፓຽᔄ̶ࣳ

ᐏֺғ

https://rustwiki.org/zh-CN/reference/print.html%23%E7%A4%BA%E4%BE%8B-4
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ᬯԶֺৼӾ҅ࣁ ba*  ጱᔄࣳݢզ᭗ᬦ LUBᛔۖ୩᫨ತ̶کᖫᦲ࢏༄ັ LUBᛔۖ୩᫨॒ࣁቘڍහ
foo  ෸҅ฎވ಩ a҅ b҅ c  ጱᕮຎ᫨ԅԧ i32̶

ᴫے᧔ก

// ifړඪጱఘ٭
let bar = if true {
    a
} else if false {
    b
} else {
    c
};

٭ᯈᛍጱఘ܃ //
let baw = match 42 {
    0 => a,
    1 => b,
    _ => c,
};

// හᕟزᔰጱఘ٭
let bax = [a, b, c];

// ग़ӻᬬࢧᶱ᧍ݙጱᳮ۱ጱఘ٭
let clo = || {
    if true {
        a
    } else if false {
        b
    } else {
        c
    }
};
let baz = clo();

// ༄ັଃํग़ӻᬬࢧ᧍ݙጱڍහጱఘ٭
fn foo() -> i32 {
    let (a, b, c) = (0, 1, 2);
    match 42 {
        0 => a,
        1 => b,
        _ => c,
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E9%99%84%E5%8A%A0%E8%AF%B4%E6%98%8E
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౯ժᬯᐿൈᬿดᆐฎᶋྋୗጱ҅֕ፓֵڹ෈ਁൈᬿๅᔜᏟጱૡ֢ྋ֢ԅᔜᕡ۸ Rust ᔄࣳ༄ັ࢏
ጱӞᛱ௔ૡ֢ጱӞ᮱ړྋᔲᲡੂἩጱᬰᤈӾ̶

1 TyCtorԅᔄࣳ຅᭜࢏ type constructor ጱᓌ̶ٟ
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ຉ຅ڍහ

destructors.md
commit: b2d11240bd9a3a6dd34419d0b0ba74617b23d77e 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-16

୮Ӟӻڡত۸ԧጱݒᰁ౲ԁ෸ݒᰁ֢᩻ڊአऒ෸ٌ҅ຉ຅ڍහ(destructor)ਖ਼ᬩᤈ҅౲ᘏ᧔ਙਖ਼
ᤩᲀྪ(dropped)̶ྌक़ᩙ꧊඙֢Ԟտᬩᤈٌૢ඙֢හጱຉ຅ڍහҁইຎਙ૪ᕪڡত۸ԧ҂̶ই
ຎݒᰁ૪᮱ڡړত۸ԧ҅ݝڞᲀྪٌ૪ڡত۸ጱਁྦྷ̶

ᔄࣳ T  ጱຉ຅ڍහኧզӥٖ਻ᕟ౮ғ

1. ইຎํᕅ๳ T: Drop አ <T as std::ops::Drop>::drop᧣ڞ ,
2. ᭓୭ᬩᤈٌಅํਁྦྷጱຉ຅ڍහ̶

ᕮ຅֛( struct )ጱਁྦྷೲᆙ्กᶲଧᤩᲀྪ̶
ၚۖຍԈ֛ݒጱਁྦྷೲ्กᶲଧᲀྪ̶
ᕟӾጱਁྦྷೲᶲଧᲀྪ̶ز
හᕟ౲೜ํಅํ๦ጱڔᇆጱزᔰጱᲀྪᶲଧฎ՗ᒫӞӻزᔰݸ๋کӞӻزᔰ̶
ᳮ۱᭗ᬦᑏۖ(move)᧍Ԏഔ឴ጱݒᰁጱᲀྪᶲଧ๚กᏟ೰ਧ̶
trait੒᨝ጱᲀྪտᬩᤈٌᶋٍݷचᔄ(underlying type)ጱຉ຅ڍහ̶
ٌ՜ᔄࣳӧտ੕ᛘձ֜ᬰӞྍጱᲀྪ֢ۖݎኞ̶

ইຎຉ຅ڍහ஠ᶳಋۖᬩᤈ҅ྲইࣁਫሿᛔਧԎጱฬᚆ೰ᰒ෸҅ݢզֵአຽٵପڍහ 
std::ptr::drop_in_place̶

ԈԶҁຉ຅ڍහጱ҂ֺৼғ

https://rustwiki.org/zh-CN/reference/print.html%23%E6%9E%90%E6%9E%84%E5%87%BD%E6%95%B0
https://github.com/rust-lang/reference/blob/master/src/destructors.md
https://rustwiki.org/zh-CN/reference/glossary.html%23initialized
https://rustwiki.org/zh-CN/reference/variables.html
https://rustwiki.org/zh-CN/reference/expressions.html%23temporaries
https://rustwiki.org/zh-CN/reference/destructors.html%23drop-scopes
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23assignment-expressions
https://doc.rust-lang.org/std/ops/trait.Drop.html%23tymethod.drop
https://rustwiki.org/zh-CN/reference/types/struct.html
https://rustwiki.org/zh-CN/reference/types/enum.html
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/types/slice.html
https://rustwiki.org/zh-CN/reference/types/closure.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://doc.rust-lang.org/std/ptr/fn.drop_in_place.html
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ᲀྪ֢አऒ

ྯӻݒᰁ౲ԁ෸ݒᰁ᮷ӨӞӻᲀྪ֢አऒ(drop scope)1ፘىᘶ̶୮ഴၞګᐶ୏Ӟӻᲀྪ֢አऒ
෸҅Өᧆ֢አऒىᘶጱಅํݒᰁ᮷ਖ਼ೲᆙ्ٌกҁ੒ݒᰁᘒ᥺҂౲ڠୌҁ੒ԁ෸ݒᰁᘒ᥺҂ጱ
ፘݍᶲଧᲀྪ̶

ᲀྪ֢አऒฎࣁਖ਼ for̵ if let while let ޾   ᬯԶᤒᬡୗ๊ഘԅᒵපጱ matchᤒᬡୗԏݸ

Ꮯਧጱ̶ࣁᏟਧᲀྪ֢አऒᬯԪدӤ҅੒᯿᫹඙֢ᒧӨٖᗝ඙֢ᒧӧ؉܃2҅ړ܄ᯈཛྷୗጱݒᰁ
ᕬਧොୗ(binding modes)Ԟӧ݄ᘍᡤ̶

ᕳਧӞӻڍහ౲ᳮ۱҅ਂࣁզӥጱᲀྪ֢አऒғ

ෆӻڍහ
ྯӻ᧍ݙ

struct PrintOnDrop(&'static str);

impl Drop for PrintOnDrop {
    fn drop(&mut self) {
        println!("{}", self.0);
    }
}

let mut overwritten = PrintOnDrop("୮ᥟٟ෸ಗᤈᲀྪ");
overwritten = PrintOnDrop("୮֢አऒᕮ๳෸ಗᤈᲀྪ");

let tuple = (PrintOnDrop("Tuple first"), PrintOnDrop("Tuple second"));

let moved;
// ဌํຉ຅ڍහᩙࣁ꧊෸ᬩᤈ
moved = PrintOnDrop("Drops when moved");
// ᬯ᯾ಗᤈᲀྪ҅֕ᵋݒݸᰁᬰف๚ڡত۸ᇫா
moved;

// ๚ڡত۸ӧտᤩᲀྪ
let uninitialized: PrintOnDrop;

̶ྦྷਁ֟ۃᲀྪݝᖅᲀྪ֢ۖݸ҅ݸᑏۖԏړ᮱ࣁ //
let mut partial_move = (PrintOnDrop("first"), PrintOnDrop("forgotten"));
// ಗᤈ᮱ړᑏݝ҅ڊኸӥ `partial_move.0` ॒ԭڡত۸ᇫா
core::mem::forget(partial_move.1);
// ୮ partial_move ጱ֢አऒᕮ๳෸, ᬯ᯾੪ํݝᒫӞӻਁྦྷᤩᲀྪ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E9%94%80%E6%AF%81%E4%BD%9C%E7%94%A8%E5%9F%9F
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23iterator-loops
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-let-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A82
https://rustwiki.org/zh-CN/reference/patterns.html%23binding-modes
https://rustwiki.org/zh-CN/reference/statements.html
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ྯӻᤒᬡୗ
ྯӻࣘ҅۱ೡڍහ֛

୮ࣘࣁᤒᬡୗӤ෸҅ෆӻࣘ޾ෆӻࣘᤒᬡୗጱᲀྪ֢አऒฎፘݶጱ
)ᯈ܃ match )ᤒᬡୗጱྯ๵܃ᯈᛍ(arm)

ᲀྪ֢አऒፘ԰્ॺইᥢڞӥ̶୮ݶ෸ᐶ୏ग़ӻ֢አऒ෸҅ྲই՗ڍහᬬࢧ෸҅ݒᰁտ՗ٖ੶
ጱݻ੶ׁེᲀྪ̶

ෆӻڍහ֢አऒฎ๋क़੶ጱ֢አऒ̶
හ֢አऒ̶ٖڍෆӻࣁތහ֛ࣘ۱ڍ
ᤒᬡୗ᧍ݙӾጱᤒᬡୗጱᆿ֢አऒฎᧆ᧍ݙጱ֢አऒ̶
let᧍ݙጱڡত۸࢏(initializer)ጱᆿ֢አऒฎ let᧍ݙጱ֢አऒ̶
᧍֢ݙአऒጱᆿ֢አऒฎ۱ތᧆ᧍ݙጱ֢ࣘአऒ̶
)ܣᯈਝ܃ match  guard)ᤒᬡୗጱᆿ֢አऒฎᧆਝܣಅࣁጱ܃ᯈᛍጱ֢አऒ̶
)ᯈᤒᬡୗ܃ࣁ match  expression)᯾ጱ =>  ԏݸጱᤒᬡୗጱᆿ֢አऒฎྌᤒᬡୗ੒ଫጱ܃
ᯈᛍಅࣁጱᮎӻ֢አऒ̶
)ᯈᤒᬡୗ܃ጱࣁᯈᛍጱ֢አऒጱᆿ֢አऒฎਙಅ܃ match  expression)ጱ֢አऒ̶
ಅํٌ՜֢አऒጱᆿ֢አऒ᮷ฎፗള੗ᳮᧆᤒᬡୗጱ֢አऒ̶

හ݇හጱ֢አऒڍ

ಅํڍහ݇හ᮷ࣁෆӻڍහ֛ጱ֢አऒٖํප҅ࢩྌࣁ੒ڍහ࿢꧊෸҅ਙժฎ๋ݸᤩᲀྪጱ̶
ਫ݇տٌٖࣁ᮱꧊ᤩ୵݇ጱཛྷୗᕬਧԏݸᲀྪ̶

๜ݒࣈᰁጱ֢አऒ

)ᯈ܃ࣁᘶ̶ىጱ֢ࣘአऒፘݙྌ let᧍ތᰁӨ۱ݒӾ्กጱੴ᮱ݙlet᧍ ࣁ match )ᤒᬡୗӾ

`ฎ `xݸ๋ ,ฎᒫӞӻ݇හrݸᲀྪᒫԫӻ݇හ, ളӥ๶ฎ `y`, ᆐض //
fn patterns_in_parameters(
    (x, _): (PrintOnDrop, PrintOnDrop),
    (_, y): (PrintOnDrop, PrintOnDrop),
) {}

// ᲀྪᶲଧฎ 3 2 0 1
patterns_in_parameters(
    (PrintOnDrop("0"), PrintOnDrop("1")),
    (PrintOnDrop("2"), PrintOnDrop("3")),
);

https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/statements.html%23let-statements
https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E5%8F%82%E6%95%B0%E7%9A%84%E4%BD%9C%E7%94%A8%E5%9F%9F
https://rustwiki.org/zh-CN/reference/print.html%23%E6%9C%AC%E5%9C%B0%E5%8F%98%E9%87%8F%E7%9A%84%E4%BD%9C%E7%94%A8%E5%9F%9F
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्กጱੴ᮱ݒᰁӨ्กਙժጱ܃ᯈ( match )ᛍጱ܃ᯈᛍ֢አऒፘىᘶ̶

ইຎࣁӞӻ܃ᯈ( match )ᤒᬡୗጱݶӞӻ܃ᯈᛍӾֵአԧग़ӻཛྷୗ҅ྪڞᶲଧӧᏟਧ̶ҁᦲᘏ
ဳғᬯ᯾ᦲᘏӧᏟਧݙ܎ݸᘉᦲฎٵވᏟ҅ᬯ᯾ᕳܻڊ෈ғthen an unspecified pattern will
be used to determine the drop order.҂

ԁ෸֢አऒ

ᤒᬡୗጱԁ෸֢አऒአԭᧆᤒᬡ֖ࣁᗝӤӥ෈Ӿ࿢ڊጱᕮຎᤩਂכᬰጱᮎӻԁ෸ݒᰁጱ֢አ

ऒ̶ํԶఘ٭ӥ҅ྌᤒᬡୗ࿢ڊጱᕮຎտᤩ൉ڞ҅܋ྌᤒᬡୗӧਂࣁԁ෸֢አऒ̶3

ᴻԧኞਂ๗ಘ઀ԏक़҅ᤒᬡୗጱԁ෸֢አऒฎ۱ތᧆᤒᬡୗጱ๋ੜ֢አऒ҅ਙᭇአԭզӥఘ٭
ԏӞ:

ෆӻڍහ̶֛
Ӟ๵᧍̶ݙ
ifᤒᬡୗ̵ whileᤒᬡୗ ౲ loopᤒᬡୗᬯӣᐿᤒᬡୗጱդᎱ̶֛
ifᤒᬡୗጱ else̶ࣘ
ifᤒᬡୗጱ๵կᤒᬡୗ҅ whileᤒᬡୗጱ๵կᤒᬡୗ҅౲܃ᯈᤒᬡୗӾጱ܃ᯈ( match )
ਝ̶ܣ
ᯈᛍӤጱᤒᬡୗ̶܃
భ௔૲ਫ਼ᤒᬡୗጱᒫԫ඙֢හ̶

ဳ఺ғ

ᲀݸᰁᲀྪԏݒݷձٍ֜ࣁᰁտݒୌጱԁ෸ڠහ֛ጱ๋ᕣᤒᬡୗ(final expression)Ӿڍࣁ
ԅᬯ᯾ဌํๅੜጱ੗ᳮਙጱԁ෸֢አऒ̶ࢩ҅ྪ

ԁ෸֢አތզ۱ݢᯈᤒᬡୗጱ༄ḵ੒᨝ᤒᬡୗ๜᫝ӧฎӞӻԁ෸֢አऒҁ҅֕ਙٖ᮱܃
ऒ҂҅ࢩྌݢզ܃ࣁᯈ( match )ᤒᬡୗԏݸᲀྪ༄ḵ੒᨝ᤒᬡୗӾጱԁ෸֢አऒ̶ֺ
ই҅ match 1 { ref mut z => z };  Ӿጱ 1  ಅࣁጱԁ෸ݒᰁӞፗਂၚکྌ᧍ݙᕮ๳̶

let declared_first = PrintOnDrop("ࣁक़੶֢አऒ๋ٖݸᲀྪ");
{
    let declared_in_block = PrintOnDrop("ٖࣁ੶֢አऒٖᲀྪ");
}
let declared_last = PrintOnDrop("ࣁक़੶֢አऒ๋ٖضᲀྪ");

https://rustwiki.org/zh-CN/reference/print.html%23%E4%B8%B4%E6%97%B6%E4%BD%9C%E7%94%A8%E5%9F%9F
https://rustwiki.org/zh-CN/reference/destructors.html%23constant-promotion
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A83
https://rustwiki.org/zh-CN/reference/destructors.html%23temporary-lifetime-extension
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23infinite-loops
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
https://rustwiki.org/zh-CN/reference/glossary.html%23scrutinee
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ӞԶᐏֺғ

඙֢හ

ਂכᰁ๶ਖ਼૪࿢꧊ጱ඙֢හጱᕮຎݒୌԁ෸ڠ੒ٌ՜඙֢හ࿢꧊෸҅ԞտࣁӞᤒᬡୗӾ҅ݶࣁ
᩸๶̶ԁ෸ݒᰁӨᧆ඙֢හಅંጱᤒᬡୗጱ֢አऒፘىᘶ̶ࢩԅӞ෮ᤒᬡୗ࿢꧊҅ԁ෸ݒᰁ੪
ᤩᑏᩳԧ҅ಅզᲀྪਙժဌํձ֜පຎ޾఺Ԏ҅ᴻᶋෆӻᤒᬡୗጱ຤Ӟ඙֢හڊሿ୑ଉ҅੕ᛘ
ᤒᬡୗ࿢꧊०ᨳ҅౲൉ڹᬬ҅ࢧ౲᥶ݎԧ panic̶

let local_var = PrintOnDrop("local var");

ᲀྪܨᒈݸ๵կᤒᬡୗಗᤈࣁ //
if PrintOnDrop("If condition").0 == "If condition" {
ྌࣘጱ๛ੲ॒ᲀྪࣁ //    
    PrintOnDrop("If body").0
} else {
    unreachable!()
};

ጱ๛ੲ॒ᲀྪݙྌ๵᧍ࣁ //
(PrintOnDrop("first operand").0 == ""
ᲀྪ॒ ( ࣁ //
|| PrintOnDrop("second operand").0 == "")
ྌᤒᬡୗጱ๛ੲ॒ᲀྪࣁ //
|| PrintOnDrop("third operand").0 == "";

ᲀྪݸᲀྪԏݸᰁԏݒහ๛ੲ॒҅ੴ᮱ڍࣁ //
// ਖ਼ӥᶎᬯྦྷๅදԅӞӻ۱ތᬬࢧ(return)ᤒᬡୗጱ᧍ݙਖ਼ֵԁ෸ݒᰁࣁ๜ݒࣈᰁԏڹᤩڢᴻ̶
// ইຎ಩ྌԁ෸ݒᰁᕬਧکӞӻݒᰁ҅ᆐݸᬬࢧᬯӻݒᰁ҅Ԟտڢضᴻᬯӻԁ෸ݒᰁ
match PrintOnDrop("Matched value in final expression") {
ᲀྪܨᒈݸ๵կᤒᬡୗಗᤈࣁ //    
    _ if PrintOnDrop("guard condition").0 == "" => (),
    _ => (),
}

https://rustwiki.org/zh-CN/reference/print.html%23%E6%93%8D%E4%BD%9C%E6%95%B0
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ଉᰁ൉܋

ইຎݢզ᭗ᬦ׵አጱොୗਖ਼຤Ӟ꧊ᤒᬡୗٟفଉᰁ҅ଚӬᬮᚆ᭗ᬦᥴ୚አྌ׵አጱොୗ๶ᥴڊ
ܻতٟفጱᤒᬡୗ҅ଚӬইຎᬯᐿ؉ဩԞӧๅදᬩᤈ෸ᤈԅ҅ᮎ Rust տਖ਼꧊ᤒᬡୗ൉ک܋ᶉா
( 'static ) slot ֢አऒ̶ٖԞ੪ฎ᧔҅൉܋ጱᤒᬡୗݢզࣁᖫᦲ෸࿢꧊҅ᬯ࿢஑ጱ꧊ӧٍٖ॓
᮱ݒݢ௔౲ӧ۱ތຉ຅ڍහҁ̶ᬯԶં௔ฎ໑ഝݢᚆጱ꧊๶Ꮯਧጱֺ҅ই &None  ጱᔄࣳ௛ฎ 
&'static Option<_>҅ࢩԅ &None  ጱ꧊ฎࠔӞᏟਧጱ҂̶

ԁ෸ኞਂ๗ಘ઀

ဳ఺ғԁ෸ኞਂ๗ಘ઀ጱᏟڔᥢݢڞᚆᬮտද̶ݒᬯ᯾ݝൈᬿԧ୮ڹጱᤈԅᤒሿ̶

let᧍ݙӾᤒᬡୗጱԁ෸֢አऒํ෸տಘ઀ތ۱کྌ let᧍ݙጱ֢ࣘአऒ̶ٖ໑ഝ຤Զݙဩᥢ
୮᭗ଉጱԁ෸֢አऒॡੜ෸҅੪տᬯ໏؉̶ֺইғ҅ڞ

ইຎӞӻ׵አ̵ᥴ୚አ̵ਁྦྷ౲زᕟᔱ୚ᤒᬡୗํӞӻಘ઀ጱԁ෸֢አऒ҅ᮎԍਙժጱ඙֢හ
Ԟտݶ໏ಘ઀̶ইຎᔱ୚ᤒᬡୗํಘ઀ጱԁ෸֢አऒ҅ᮎԍᤩᔱ୚ጱᤒᬡୗԞտӞଚಘ઀̶

चԭཛྷୗጱಘ઀

loop {
ଧᲀྪݍԧ҅ಅզٌ඙֢හೲ्กጱࢧᬬڹᕟᤒᬡୗ๚ᕮ๳࿢꧊੪൉ز //    
    (
        PrintOnDrop("Outer tuple first"),
        PrintOnDrop("Outer tuple second"),
        (
            PrintOnDrop("Inner tuple first"),
            PrintOnDrop("Inner tuple second"),
            break,
        ),
        PrintOnDrop("Never created"),
    );
}

let x = &mut 0;
// ᭗ଉӤᶎਂؙ0ጱԁ෸ݒᰁҁ౲ᘏԁ෸֖ᗝ҂کᬯ᯾੪տᤩӶ୒҅֕ᬯ᯾ฎӞፗਂࣘکࣁጱ๛ੲ̶
println!("{}", x);

https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%B8%E9%87%8F%E6%8F%90%E5%8D%87
https://rustwiki.org/zh-CN/reference/interior-mutability.html
https://rustwiki.org/zh-CN/reference/destructors.html
https://rustwiki.org/zh-CN/reference/print.html%23%E4%B8%B4%E6%97%B6%E7%94%9F%E5%AD%98%E6%9C%9F%E6%89%A9%E5%B1%95
https://rustwiki.org/zh-CN/reference/print.html%23%E5%9F%BA%E4%BA%8E%E6%A8%A1%E5%BC%8F%E7%9A%84%E6%89%A9%E5%B1%95
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*ಘ઀ԁ෸֢አऒጱཛྷୗ(extending pattern)*ฎӥᶎձӞғ

ᕬਧොୗԅ୚አ౲ݒݢ୚አጱຽᦩᒧཛྷୗ̶
ᕮ຅֛( struct )ཛྷୗ̵زᕟཛྷୗ̵زᕟᕮ຅֛ཛྷୗ౲ڔᇆཛྷୗٌ҅Ӿਙժᛗ੝ํӞӻፗ
ളৼཛྷୗฎಘ઀ԁ෸֢አऒጱཛྷୗ̶

ಅզ ref x̵ V(ref x) [ref x, y] ޾   ᮷ฎಘ઀ԁ෸֢አऒጱཛྷୗ҅֕ฎ x̵ &ref x  ޾ 
&(ref x,)  ӧฎ̶

ইຎ let᧍ݙӾጱཛྷୗฎಘ઀ԁ෸֢አऒጱཛྷୗ҅ᮎԍڡত۸࢏ᤒᬡୗӾጱԁ෸֢አऒਖ਼ᤩಘ
઀̶

चԭᤒᬡୗጱಘ઀

੒ԭଃํڡত۸࢏ጱ let᧍ݙ๶᧔҅*ಘ઀ԁ෸֢አऒጱᤒᬡୗ(extending expression)*ฎզӥ
ᤒᬡୗԏӞғ

̶ত۸ᤒᬡୗ(initializer expression)ڡ
ಘ઀ԁ෸֢አऒጱ׵አᤒᬡୗጱ඙֢හ̶
ಘ઀ԁ෸֢አऒጱහᕟ̵୩ګ᫨ഘ(cast)̵ᜰೡݩೡ᩸๶ጱᕮ຅֛౲زᕟᤒᬡୗጱ඙֢
හ̶
ձ֜ಘ઀ԁ෸֢አऒጱࣘᤒᬡୗጱ๋ᕣᤒᬡୗ(final expression);

mut 0̵& ࣁྌ҅ࢩ (&1, &mut 2) Some { 0: &mut 3 } ޾   Ӿጱ׵አᤒᬡୗ᮷ฎಘ઀ԁ෸֢
አऒጱᤒᬡୗ̶1& + 0& ࣁ ӞԶ Some(&mut 0)޾   Ӿጱ׵አӧฎғਙժݙࣁဩӤฎڍහ᧣አ
ᤒᬡୗ̶

ձ֜ಘ઀ԧԁ෸֢አऒጱ׵አᤒᬡୗጱ඙֢හጱԁ෸֢አऒ᮷ᵋྌᤒᬡୗጱԁ෸֢አऒጱಘ઀
ᘒಘ઀̶

ᐏֺ

ᬯฎӞԶଃํಘ઀ጱԁ෸֢አऒጱᤒᬡୗғ

Ӟӻ֢አऒӾ̶ݶࣁᰁӨxݒӥ҅ਂؙ `temp()` ᕮຎጱԁ෸٭ᬯԶఘࣁ //
let x = &temp();
let x = &temp() as &dyn Send;
let x = (&*&temp(),);
let x = { [Some { 0: &temp(), }] };
let ref x = temp();
let ref x = *&temp();

https://rustwiki.org/zh-CN/reference/patterns.html%23identifier-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23struct-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23tuple-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23tuple-struct-patterns
https://rustwiki.org/zh-CN/reference/patterns.html%23slice-patterns
https://rustwiki.org/zh-CN/reference/print.html%23%E5%9F%BA%E4%BA%8E%E8%A1%A8%E8%BE%BE%E5%BC%8F%E7%9A%84%E6%89%A9%E5%B1%95
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23borrow-operators
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html%23array-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23type-cast-expressions
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html
https://rustwiki.org/zh-CN/reference/expressions/tuple-expr.html%23tuple-expressions
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/print.html%23%E7%A4%BA%E4%BE%8B-5
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ӥᶎฎӞԶᤒᬡୗဌํಘ઀ԁ෸֢አऒጱֺৼғ

ᴥෙᬩᤈຉ຅ڍහ

قහԞฎ꧋ᦜጱ҅Ԟฎਞڍᔄࣳӧฎ 'static҅ᐬྊᬩᤈຉ຅׎ܨRust Ӿ҅ ࣁ
ጱ̶ std::mem::ManuallyDrop  ൉׀ԧӞӻ۱ᤰ࢏(wrapper)๶ᴠྊݒᰁ౲ਁྦྷᤩᛔۖᲀྪ̶

෈ํ෸Ԟፗളᓌᑍԅ֢አऒ̶ݸ 1

2 ᬯ᯾᧔ᬯݙฎࢩԅ඙֢ᒧጱ඙֢හԞၿ݊کᲀྪ֢አऒ᝜ࢱጱᏟਧ̶

3 ੒ᬯݙᦾ҅ᬯ᯾ᦲᘏೲᛔ૩ጱቘᥴٚᘉᦲӞ᭭ғӞӻᤒᬡୗ֖ࣁᗝᤒᬡୗӤֵአ෸տᤩ࿢꧊҅ইຎྌ෸ဌ
ᰁᘒኞ౮̶ྌݒᰁ᯾҅ԁ෸֢አऒ੪ฎ֎ᵋᬯྌԁ෸ݒᬰӞӻԁ෸ਂכᤩضྌ꧊ᕬਧ҅ᮎ੪տ޾ᰁݒݷٍํ
֢አऒ᭗ଉࣁྌᤒᬡୗಅࣁጱ᧍ݙᕮ๳෸ᕮ๳҅֕ইຎ࿢ڊጱ꧊ᤩ᭗ᬦ׵አᕬਧᕳٍݒݷᰁ҅ྌ֢አऒտಘ
઀کྌٍݒݷᰁጱ֢አऒҁݸᶎኞਂ๗ಘ઀տᦖک҂̶ইຎ࿢ڊጱ꧊ྲ᫾ᇙྛ҅ᬯӻ֢አऒᬮտ൉قک܋ੴ
֢አऒ҅ᬯ੪ฎಅ᧲ጱଉᰁ൉̶܋

ᕮ๳̶ݙlet᧍ کၚਂݝᰁݒӥ҅ਂؙ `temp()` ᕮຎጱԁ෸٭ᬯԶఘࣁ //

let x = Some(&temp());         // ERROR
let x = (&temp()).use_temp();  // ERROR

https://rustwiki.org/zh-CN/reference/print.html%23%E9%98%BB%E6%96%AD%E8%BF%90%E8%A1%8C%E6%9E%90%E6%9E%84%E5%87%BD%E6%95%B0
https://doc.rust-lang.org/std/mem/struct.ManuallyDrop.html
https://rustwiki.org/zh-CN/reference/destructors.html%23temporary-lifetime-extension
https://rustwiki.org/zh-CN/reference/destructors.html%23constant-promotion
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ኞޮ޸๗(ᔄࣳ݇හ)፜ኼ

lifetime-elision.md
commit: f8e76ee9368f498f7f044c719de68c7d95da9972 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-16

Rust ೜ํӞॺ꧋ᦜࣁग़ᐿ֖ᗝ፜ኼኞޮ޸๗ጱᥢڹ֕҅ڞ൉ฎᖫᦲࣁ࢏ᬯԶ֖ᗝӤᚆവෙݳڊ
ቘጱἕᦊኞޮ޸๗̶

๗(ᔄࣳ݇හ)፜ኼޮ޸හӤጱኞڍ

ԅԧֵଉአཛྷୗֵአ᩸๶ๅොݢ҅׎զڍࣁහᶱ̵ڍහ೰ᰒ޾ᳮ۱trait1ጱᓋݷӾ፜ኼኞޮ޸๗
ᔄࣳ݇හ̶զӥᥢڞአԭവෙڊᤩ፜ኼጱኞޮ޸๗ᔄࣳ݇හ̶፜ኼӧᚆᤩവෙڊጱኞޮ޸๗ᔄ
ࣳ݇හฎᲙ᧏ጱ̶֖ܛᒧ୵ୗጱኞޮ޸๗҅ '_҅ԞݢզአᬯӞॺᥢڞ๶വෙ̶ڊ੒ԭ᪠ஆӾጱ
ኞޮ޸๗҅Ḓᭌֵአ '_̶trait੒᨝ጱኞޮ޸๗ᔄࣳ݇හ᭽஗ӧݶጱᥢٍ֛҅ڞᬯ᯾ᦎᦞ̶

݇හӾ፜ኼጱྯӻኞޮ޸๗ᔄࣳ݇හ᮷տҁᤩവෙ҂౮ԅӞӻᇿᒈጱኞޮ޸๗ᔄࣳ݇හ̶
ইຎ݇හӾֵݝአԧӞӻኞޮ޸๗ҁ፜ኼ౲ӧ፜ኼ᮷ᤈ҂҅ڞਖ਼ᧆኞޮ޸๗֢ԅಅํ፜ኼ
ጱᬌڊኞޮ޸๗ᔄࣳ݇හ̶

ڞӞ๵ᥢݚӾํݷොဩᓋࣁ

ইຎളݑᘏ(receiver)ᔄࣳԅ &Self  ౲ &mut Self҅ᮎԍ੒ Self  ጱ୚አጱኞޮ޸๗տ
ᤩ֢ԅಅํ፜ኼጱᬌڊኞޮ޸๗ᔄࣳ݇හ̶

ᐏֺғ

https://rustwiki.org/zh-CN/reference/print.html%23%E7%94%9F%E5%91%BD%E5%91%A8%E6%9C%9F%E7%B1%BB%E5%9E%8B%E5%8F%82%E6%95%B0%E7%9C%81%E7%95%A5
https://github.com/rust-lang/reference/blob/master/src/lifetime-elision.md
https://rustwiki.org/zh-CN/reference/print.html%23%E5%87%BD%E6%95%B0%E4%B8%8A%E7%9A%84%E7%94%9F%E5%91%BD%E5%91%A8%E6%9C%9F%E7%B1%BB%E5%9E%8B%E5%8F%82%E6%95%B0%E7%9C%81%E7%95%A5
https://rustwiki.org/zh-CN/reference/types/function-item.html
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/types/closure.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
https://rustwiki.org/zh-CN/reference/lifetime-elision.html%23default-trait-object-lifetimes
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ἕᦊጱ trait੒᨝ጱኞޮ޸๗

؃ਧਂࣁԭҁդᤒ҂ trait੒᨝ҁጱᮎӻᙪ೰ᰒ҂Ӥጱኞޮ޸๗(assumed lifetime)ᔄࣳ݇හᑍ
ԅྌ trait੒᨝ጱἕᦊ੒᨝ኞޮ޸๗ᕅ๳(default object lifetime bound)̶ᬯԶࣁ RFC 599 Ӿਧ

fn print1(s: &str);                                   // ፜ኼ
fn print2(s: &'_ str);                                // Ԟ፜ኼ
fn print3<'a>(s: &'a str);                            // ๚፜ኼ

fn debug1(lvl: usize, s: &str);                       // ፜ኼ
fn debug2<'a>(lvl: usize, s: &'a str);                // ๚፜ኼ

fn substr1(s: &str, until: usize) -> &str;            // ፜ኼ
fn substr2<'a>(s: &'a str, until: usize) -> &'a str;  // ๚፜ኼ

fn get_mut1(&mut self) -> &mut dyn T;                 // ፜ኼ
fn get_mut2<'a>(&'a mut self) -> &'a mut dyn T;       // ๚፜ኼ

fn args1<T: ToCStr>(&mut self, args: &[T]) -> &mut Command;                  
// ፜ኼ
fn args2<'a, 'b, T: ToCStr>(&'a mut self, args: &'b [T]) -> &'a mut Command; 
// ๚፜ኼ

fn new1(buf: &mut [u8]) -> Thing<'_>;                 // ፜ኼ - Ḓᭌጱ
fn new2(buf: &mut [u8]) -> Thing;                     // ፜ኼ
fn new3<'a>(buf: &'a mut [u8]) -> Thing<'a>;          // ๚፜ኼ

type FunPtr1 = fn(&str) -> &str;                      // ፜ኼ
type FunPtr2 = for<'a> fn(&'a str) -> &'a str;        // ๚፜ኼ

type FunTrait1 = dyn Fn(&str) -> &str;                // ፜ኼ
type FunTrait2 = dyn for<'a> Fn(&'a str) -> &'a str;  // ๚፜ኼ

// ӥᶎጱᐏֺ઀ᐏԧӧ꧋ᦜ፜ኼኞޮ޸๗ᔄࣳ݇හጱఘ̶٭

// ෫ဩവෙ҅ࢩԅဌํݢզവෙጱ᩸ত݇හ̶
fn get_str() -> &str;                                 // ᶋဩ

// ෫ဩവෙ҅ᬯ᯾෫ဩᏟᦊᬌڊጱኞޮ޸๗ᔄࣳ݇හᧆ᭽՗՗ᒫӞӻᬮฎᒫԫӻ݇හጱ̶
fn frob(s: &str, t: &str) -> &str;                    // ᶋဩ

https://rustwiki.org/zh-CN/reference/print.html%23%E9%BB%98%E8%AE%A4%E7%9A%84-trait%E5%AF%B9%E8%B1%A1%E7%9A%84%E7%94%9F%E5%91%BD%E5%91%A8%E6%9C%9F
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://github.com/rust-lang/rfcs/blob/master/text/0599-default-object-bound.md
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Ԏ҅ࣁ RFC 1156 Ӿץਧीᤑ̶

୮ trait੒᨝ጱኞޮ޸๗ᕅ๳ᤩਠق፜ኼ෸҅տֵአἕᦊ੒᨝ኞޮ޸๗ᕅ๳๶๊դӤᶎਧԎጱኞ
_' ইຎֵአ̶֕ڞ๗ᔄࣳ݇හ፜ኼᥢޮ޸  ֢ԅኞޮ޸๗ᕅ๳҅ڞᧆᕅ๳Ֆ᭽஗Ӥᶎ᭗ଉጱ፜
ኼᥢ̶ڞ

ইຎਖ਼ trait੒᨝አ֢ာࣳᔄࣳጱᔄࣳ݇හ҅ڞḒֵضአྌ਻࢏ာࣳ๶੤ᦶԅྌ trait੒᨝വෙӞ
ӻᕅ๳ҁ๶๊դᮎӻ؃ਧጱኞޮ޸๗҂̶

ইຎਂࣁ๶ᛔྌ਻࢏ာࣳጱࠔӞᕅ๳҅ڞᧆᕅ๳੪ԅྌ trait੒᨝ጱἕᦊᕅ๳
ইຎྌ਻࢏ာࣳํग़ӻᕅ๳҅ڞ஠ᶳ೰ਧӞӻᕅดୗ๳ԅྌ trait੒᨝ጱἕᦊᕅ๳

ইຎᬯӷӻᥢڞ᮷ӧᭇአֵ҅ڞአᧆ trait੒᨝ጱ्ก෸ጱ traitᕅ๳ғ

ইຎܻ trait ्กԅܔኞޮ޸๗ᕅ๳҅ڞྌ trait੒᨝ֵአᧆᕅ๳֢ԅἕᦊᕅ๳̶
ইຎ 'static  ᤩአ؉ܻ trait्กጱձӞӞӻኞޮ޸๗ᕅ๳҅ڞྌ trait੒᨝ֵአ 
'static  ֢ԅἕᦊᕅ๳̶
ইຎܻ trait्กဌํኞޮ޸๗ᕅ๳҅ᮎԍྌ trait੒᨝ጱኞޮ޸๗տࣁᤒᬡୗӾ໑ഝӤӥ
෈ᤩവෙڊ๶҅ࣁᤒᬡୗԏक़ፗളአ 'static̶

// ੒ӥᶎጱ trait ๶᧔҅...
trait Foo { }

// ᬯӷӻฎᒵհጱ҅੪ই `Box<T>` ੒ `T` ဌํኞޮ޸๗ᕅ๳Ӟ໏
// These two are the same as Box<T> has no lifetime bound on T
type T1 = Box<dyn Foo>;  //ᦲᘏဳғྌ॒ጱ `T1` ޾ Ӥᤈ॓ဳӾ൉کጱ `Box<T>` ᮷ฎ๜ᜓ
ᥢڞӾಅ᧔ጱာࣳᔄࣳ҅ܨ਻࢏ာࣳ
type T2 = Box<dyn Foo + 'static>;

// ...ᬯԞฎᒵհጱ
impl dyn Foo {}
impl dyn Foo + 'static {}

// ...ᬯԞฎᒵհጱ, ࢩԅ `&'a T` ᵱᥝ `T: 'a`
type T3<'a> = &'a dyn Foo;
type T4<'a> = &'a (dyn Foo + 'a);

// `std::cell::Ref<'a, T>` Ԟᵱᥝ `T: 'a`, ಅզᬯעԞฎᒵհጱ
type T5<'a> = std::cell::Ref<'a, dyn Foo>;
type T6<'a> = std::cell::Ref<'a, dyn Foo + 'a>;

https://github.com/rust-lang/rfcs/blob/master/text/1156-adjust-default-object-bounds.md
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ဳ఺҅؟ &'a Box<dyn Foo>  ᬯ໏ग़੶۱ᤰጱ҅ݝᵱᥝ፡๋ٖ੶۱ᤰ dyn Foo  ጱᮎ੶҅ಅզ
ಘ઀ݸՖᆐԅ &'a Box<dyn Foo + 'static>

ᶉா('static'static)ኞޮ޸๗፜ኼ

ᴻᶋ೰ਧԧดୗጱኞޮ޸๗҅୚አᔄࣳጱଉᰁᶱ्ก޾ᶉாᶱ्ก᮷ٍํᵌୗጱᶉா
( 'static )ኞޮ޸๗̶ࢩྌ҅ํ 'staticኞޮ޸๗ጱଉᰁᶱ्กࣁᖫٟ෸ݢզኼٌ݄ኞޮ޸
๗̶

// ᬯฎӞӻݍᶎᐏֺғ
struct TwoBounds<'a, 'b, T: ?Sized + 'a + 'b> {
    f1: &'a i32,
    f2: &'b i32,
    f3: T,
}
type T7<'a, 'b> = TwoBounds<'a, 'b, dyn Foo>;
//                                  ^^^^^^^
// Კ᧏: ӧᚆ՗Ӥӥ෈വ੕ڊྌ੒᨝ᔄࣳጱኞޮ޸๗ᕅ๳

// ੒ӥᶎጱ trait ๶᧔҅...
trait Bar<'a>: 'a { }

// ...ᬯӷӻฎᒵհጱғ
type T1<'a> = Box<dyn Bar<'a>>;
type T2<'a> = Box<dyn Bar<'a> + 'a>;

// ...ᬯעԞฎᒵհጱ:
impl<'a> dyn Bar<'a> {}
impl<'a> dyn Bar<'a> + 'a {}

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%99%E6%80%81static%E7%94%9F%E5%91%BD%E5%91%A8%E6%9C%9F%E7%9C%81%E7%95%A5
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
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ဳ఺҅ইຎᶉாᶱ( static )౲ଉᰁᶱ( const හ౲ᳮ۱๜ڍහ౲ᳮ۱ጱ୚አ҅ᘒᬯԶڍ੒ތ۱(
᫝Ԟ۱ތ୚አ҅ྌ෸ᖫᦲ࢏ਖ਼Ḓض੤ᦶֵአຽٵጱ፜ኼᥢڞ๶വෙኞޮ޸๗ᔄࣳ݇හ̶ইຎਙ
ӧᚆ᭗ᬦ᭗ଉጱኞޮ޸๗፜ኼᥢڞ๶വෙڊኞޮ޸๗ᔄࣳ݇හ҅ᮎԍਙਖ਼ಸᲙ̶Ԉӻֺৼғ

1 ೰ Fn̵FnMute ޾ FnOnce ᬯӣӻ trait̶

// STRING: &'static str
const STRING: &str = "bitstring";

struct BitsNStrings<'a> {
    mybits: [u32; 2],
    mystring: &'a str,
}

// BITS_N_STRINGS: BitsNStrings<'static>
const BITS_N_STRINGS: BitsNStrings<'_> = BitsNStrings {
    mybits: [1, 2],
    mystring: STRING,
};

// ᥴຉԅ `fn<'a>(&'a str) -> &'a str`.
const RESOLVED_SINGLE: fn(&str) -> &str = |x| x;

// ᥴຉԅ `Fn<'a, 'b, 'c>(&'a Foo, &'b Bar, &'c Baz) -> usize`.
const RESOLVED_MULTIPLE: &dyn Fn(&Foo, &Bar, &Baz) -> usize = &somefunc;

// ဌํ᪃ड़ጱמ௳ਖ਼ᬬࢧ꧊ጱኞޮ޸๗Ө݇හጱኞޮ޸๗ᕬਧ᩸๶҅ࢩྌᬯฎӞӻᲙ᧏
const RESOLVED_STATIC: &dyn Fn(&Foo, &Bar) -> &Baz = &somefunc;
//                                            ^
// ᬯӻڍහጱᬬࢧᔄࣳ۱ތӞӻ׵አ๶ጱ꧊҅֕ฎᓋݷဌํ᧔กਙฎ՗݇හ1ᬮฎ՗݇හ2׵አ๶ጱ
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ᇙྛᔄࣳ޾ trait

special-types-and-traits.md
commit: fcdc0cab546c10921d66054be25c6afc9dd6b3bc 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-16

ຽٵପӾጱ຤Զᔄࣳ޾ trait ࣁ Rust ᖫᦲ࢏ӾԞፗളᚆአ̶๜ᒍ੪ᴏᬿԧᬯԶᔄࣳ޾ trait ጱᇙ
ྛᇙ௔̶

Box<T>Box<T>

Box<T>  ํӞԶᇙྛጱᇙ௔҅Rust ፓڹᬮӧ꧋ᦜአಁਧԎᔄࣳ෸ֵአ̶

Box<T>  ጱ[ᥴ୚አ඙֢ᒧ]տԾኞӞӻݢ՗Ӿᑏڊ꧊ጱٖਂ֖ᗝ1̶ᬯҁᐿᇙྛ௔҂఺ޱ፳
ଫአࣁ Box<T>  Ӥጱ *ᬩᓒᒧ޾ Box<T>  ጱຉ຅ڍහ᮷ฎ᧍᥺ٖᗝጱ̶
ොဩݢզֵአ Box<Self>  ֢ԅളݑᘏ̶
Box<T> Ө T҅(orphan rules)ڞᥢدզᕰᬦ਋ݢ  Ӟ traitٌ҅՜ာݶӞ crate Ӿਫሿݶࣁ 
ࣳᔄࣳ෫ဩᕰᬦ̶

Rc<T>Rc<T>

ොဩݢզֵአ Rc<Self>  ֢ԅളݑᘏ̶

Arc<T>Arc<T>

ොဩݢզֵአ Arc<Self>  ֢ԅളݑᘏ̶

Pin<P>Pin<P>

https://rustwiki.org/zh-CN/reference/print.html%23%E7%89%B9%E6%AE%8A%E7%B1%BB%E5%9E%8B%E5%92%8C-trait
https://github.com/rust-lang/reference/blob/master/src/special-types-and-traits.md
https://doc.rust-lang.org/std/index.html
https://doc.rust-lang.org/std/boxed/struct.Box.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-functions-and-methods
https://rustwiki.org/zh-CN/reference/items/implementations.html%23trait-implementation-coherence
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-functions-and-methods
https://doc.rust-lang.org/std/rc/struct.Rc.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-functions-and-methods
https://doc.rust-lang.org/std/sync/struct.Arc.html
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ොဩݢզֵአ Pin<P>  ֢ԅളݑᘏ̶

UnsafeCell<T>UnsafeCell<T>

std::cell::UnsafeCell<T>  አԭٖ᮱ݒݢ௔̶ਙᏟכᖫᦲ࢏ӧտ੒ྌᔄᔄࣳಗᤈӧྋᏟጱս
۸̶ਙᬮᚆᏟٖํٍכ᮱ݒݢᔄࣳጱᶉா( static )ᶱӧտᤩනࣁຽᦕԅݝ᧛ጱٖਂӾ̶

PhantomData<T>PhantomData<T>

std::marker::PhantomData<T>  ฎӞӻᵭ੮ੑᵭጱ̵๋ੜ੒ἶᰁጱ̵ᤩᦊԅ೜ํ(own) T  ጱ
ᔄࣳ҅ᬯӻᔄࣳਂࣁፓጱฎଫአࣁᏟਧࣳىݒᔮ̵ᲀྪ༄ັ޾ᛔۖtrait Ӿጱ̶

Operator Traits

ᬩᓒᒧ/඙֢ᒧtrait

std::ops std::cmp ޾   Ӿጱ trait ፡አԭ᯿᫹ Rust ጱᬩᓒᒧ/඙֢ᒧ̵ᔱ୚ᤒᬡୗ޾᧣አᤒᬡ
ୗ̶

DerefDeref and DerefMutDerefMut

ᴻԧ᯿᫹Ӟز *ᬩᓒᒧक़҅ Deref DerefMut ޾   Ԟአԭොဩᥴຉ(method resolution)ڥ޾አ 
Deref  ᬡ౮ᛔۖ୩᫨̶

DropDrop

Drop  trait ൉׀ԧӞӻຉ຅ڍහ҅ྯ୮ᥝᲀྪྌᔄࣳጱ꧊෸੪տᬩᤈਙ̶

https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-functions-and-methods
https://doc.rust-lang.org/std/pin/struct.Pin.html
https://doc.rust-lang.org/std/cell/struct.UnsafeCell.html
https://rustwiki.org/zh-CN/reference/interior-mutability.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://doc.rust-lang.org/std/marker/struct.PhantomData.html
https://rustwiki.org/zh-CN/reference/subtyping.html%23variance
https://doc.rust-lang.org/nomicon/dropck.html
https://rustwiki.org/zh-CN/reference/special-types-and-traits.html%23auto-traits
https://rustwiki.org/zh-CN/reference/print.html%23%E8%BF%90%E7%AE%97%E7%AC%A6%E6%93%8D%E4%BD%9C%E7%AC%A6trait
https://doc.rust-lang.org/std/ops/index.html
https://doc.rust-lang.org/std/cmp/index.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html%23array-and-slice-indexing-expressions
https://rustwiki.org/zh-CN/reference/expressions/call-expr.html
https://doc.rust-lang.org/std/ops/trait.Deref.html
https://doc.rust-lang.org/std/ops/trait.DerefMut.html
https://rustwiki.org/zh-CN/reference/expressions/method-call-expr.html
https://rustwiki.org/zh-CN/reference/type-coercions.html%23coercion-types
https://doc.rust-lang.org/std/ops/trait.Drop.html
https://rustwiki.org/zh-CN/reference/destructors.html
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CopyCopy

Copy  trait දݒਫሿਙጱᔄࣳጱ᧍Ԏ̶ٌᔄࣳਫሿԧ Copy  ጱ꧊ᩙࣁ꧊෸ਖ਼ᤩ॔ګᘒӧฎᑏ
̶ۖ

ᚆԅ๚ਫሿ Dropݝ  trait Ӭਁྦྷ᮷ฎ Copy  ጱᔄࣳਫሿ Copy̶2

੒ԭຍԈ҅ᬯ఺ޱ፳ಅํ֛ݒጱಅํਁྦྷ᮷஠ᶳฎ Copy  ጱ̶
੒ԭᘶ֛҅ݳᬯ఺ޱ፳ಅํጱ֛ݒ᮷஠ᶳฎ Copy  ጱ̶

Copy  ૪ኧᖫᦲ࢏ਫሿᕳԧӥᬿᔄࣳғ

හਁᔄᔄࣳ
char , bool ! ޾ ,
ኧ Copy  ᔄࣳጱزᔰᕟ౮ጱزᕟ
ኧ Copy  ᔄࣳጱزᔰᕟ౮ጱහᕟ
Ձ୚አو
᥃೰ᰒ
හᶱᔄࣳڍ ޾ හ೰ᰒڍ

CloneClone

Clone  trait ฎ Copy  ጱ᩻ᔄtrait҅ಅզਙԞᵱᥝᖫᦲ࢏ኞ౮ਫሿ̶ਙᤩᖫᦲ࢏ਫሿᕳԧզӥᔄ
ࣳғ

ਫሿԧٖᗝጱ Copy  trait ጱᔄࣳҁᥠӤᶎ҂
ኧ Clone  ᔄࣳጱزᔰᕟ౮ጱزᕟ
ኧ Clone  ᔄࣳጱزᔰᕟ౮ጱහᕟ

SendSend

Send  trait ᤒกᬯᐿᔄࣳጱ꧊ݢզਞࣈق՗ӞӻᕚᑕݎᭆᕳݚӞӻᕚᑕ̶

SyncSync

https://doc.rust-lang.org/std/marker/trait.Copy.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A82
https://rustwiki.org/zh-CN/reference/types/numeric.html
https://rustwiki.org/zh-CN/reference/types/never.html
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/types/pointer.html%23shared-references-
https://rustwiki.org/zh-CN/reference/types/pointer.html%23raw-pointers-const-and-mut
https://rustwiki.org/zh-CN/reference/types/function-pointer.html
https://rustwiki.org/zh-CN/reference/types/function-item.html
https://doc.rust-lang.org/std/clone/trait.Clone.html
https://rustwiki.org/zh-CN/reference/types/tuple.html
https://rustwiki.org/zh-CN/reference/types/array.html
https://doc.rust-lang.org/std/marker/trait.Send.html
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Sync  trait ᤒᐏࣁग़ӻᕚᑕԏᳵوՁᬯᐿᔄࣳጱ꧊ฎਞقጱ̶஠ᶳԅӧݒݢᶉா( static )ᶱӾ
ֵአጱಅํᔄࣳਫሿྌ trait̶

Auto traits

Send̵ Sync̵ Unpin̵ UnwindSafe RefUnwindSafe ޾   trait ᮷ฎᛔۖtrait(auto traits)̶ᛔ
ۖtrait ٍํᇙྛጱં௔̶

੒ԭᕳਧᔄࣳ҅ইຎဌํԅٌดୗਫሿ౲ވਧਫሿ(negative implementation)຤ᛔۖtrait҅ᮎ
ԍᖫᦲ࢏੪տ໑ഝզӥᥢ݄ڞᛔۖྌԅᔄࣳਫሿᧆᛔۖtraitғ

ইຎ T  ਫሿԧ຤ᛔۖtrait҅ᮎ &T̵ &mut T̵ *const T̵ *mut T̵ [T; n] [T] ޾ 
Ԟտਫሿྌᛔۖtrait̶
හ೰ᰒտᛔۖਫሿᬯԶᛔۖtrait̶ڍ޾හᶱᔄࣳ(function item types)ڍ
ইຎᕮ຅̵֛ຍԈ̵ᘶز޾֛ݳᕟਙժጱಅํਁྦྷ᮷ਫሿԧᬯԶᛔۖtrait҅ڞਙժ๜᫝Ԟ
տᛔۖਫሿᬯԶᛔۖtrait̶
ইຎᳮ۱ഔ឴ጱಅํݒᰁጱᔄࣳ᮷ਫሿԧᬯԶᛔۖtrait҅ᮎԍᳮ۱տᛔۖਫሿᬯԶᛔۖ
trait̶Ӟӻᳮ۱᭗ᬦوՁ୚አഔ឴ԧӞӻ T҅ݶ෸᭗ᬦփ꧊ጱොୗഔ឴ԧӞӻ U҅ᮎԍ
ᧆᳮ۱տᛔۖਫሿ &T U ޾   ಅݶوਫሿጱᮎԶᛔۖtrait̶

੒ԭာࣳᔄࣳҁӤᶎጱᬯԶٖᗝᔄࣳԞᓒฎୌᒈࣁ T  Ӥጱာࣳ҂҅ইຎာࣳਫሿࣁ୮ڹ૪ड़
አ҅ڞᖫᦲ࢏ӧտٚԅٌਫሿٌ՜ጱᛔۖtrait҅ᴻᶋਙժӧჿ᪃஠ᵱጱ traitᕅ๳̶ֺই҅ຽٵ
ପࣁ T  ฎ Sync  ጱࣈො᮷ԅ &T  ਫሿԧ SendҔᬯ఺ޱ፳ইຎ T  ฎ Send҅ᘒӧฎ Sync҅
ᖫᦲ࢏੪ӧտԅ &T  ᛔۖਫሿ Send̶

ᛔۖtrait Ԟݢզํވਧਫሿ҅ࣁຽٵପ෈໩Ӿᤒᐏԅ impl !AutoTrait for T҅ਙᥟፍԧᛔ
ۖਫሿ̶ֺই҅ *mut T  ํӞӻىԭ Send  ጱވਧਫሿ҅ಅզ *mut T  ӧฎ Send  ጱֵ҅ܨ T
ฎ̶ፓڹᬮဌํᑞӥ๶ጱොဩ๶೰ਧٌ՜ᔄࣳጱވਧਫሿҔፓވڹਧਫሿݝᚆࣁຽٵପ᯾ݢզ

ᑞਧֵአ̶3

ᛔۖtrait ݢզ֢ԅ᷐क़ጱᕅ๳Ⴒکےձ֜ trait੒᨝Ӥ҅ੱᓕ᭗ଉ౯ժᥠکጱ trait੒᨝ጱᔄࣳݷ
ӤӞᛱݝดᐏӞӻ trait̶ֺই҅ Box<dyn Debug + Send + UnwindSafe>  ੪ฎӞӻํපጱᔄ
̶ࣳ

SizedSized

https://doc.rust-lang.org/std/marker/trait.Sync.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://doc.rust-lang.org/std/marker/trait.Send.html
https://doc.rust-lang.org/std/marker/trait.Sync.html
https://doc.rust-lang.org/std/marker/trait.Unpin.html
https://doc.rust-lang.org/std/panic/trait.UnwindSafe.html
https://doc.rust-lang.org/std/panic/trait.RefUnwindSafe.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A83
https://rustwiki.org/zh-CN/reference/types/trait-object.html
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Sized  traitᤒกᬯᐿᔄࣳጱ੮ੑࣁᖫᦲ෸ฎ૪ᎣጱҔԞ੪ฎ᧔҅ਙӧฎӞӻۖா੮ੑᔄ̶ࣳᔄ
ࣳ݇හἕᦊฎ Sized  ጱ̶ Sized  ௛ฎኧᖫᦲ࢏ᛔۖਫሿ҅ᘒӧฎኧਫሿ(implementation
items)Ԇۖਫሿጱ̶

1 ᬯ᯾ฎፘ੒ฦ᭗ጱ׵አ/୚አ๶᧔҅ฦ᭗ጱ׵አ/୚አ੒೰ݻጱٖਂ֖ᗝӧ೜ํಅํ๦҅ಅզ෫ဩ՗Ӿᑏڊ
꧊̶

2 ਫሿ Drop  trait ጱᔄࣳݝᚆฎֵአᑏۖ᧍Ԏ(move)ጱᔄ̶ࣳ

3 ຽٵପक़ֵአᵱᥝ಑୏ᇙ௔ #![feature(negative_impls)]̶

https://doc.rust-lang.org/std/marker/trait.Sized.html
https://rustwiki.org/zh-CN/reference/dynamically-sized-types.html
https://rustwiki.org/zh-CN/reference/types/parameters.html
https://rustwiki.org/zh-CN/reference/items/implementations.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第346/418⻚https://rustwiki.org/zh-CN/reference/print.html

ᑍݷ

keywords.md
commit: a989af055ff4fd7e1212754490fff72c3f7cc1be ๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-
1-25

*ਫ֛(entity)*ฎӞᐿ᧍᥺ᕮ຅҅ࣁრᑕଧӾݢզզ຤ᐿොୗᤩ୚አ҅᭗ଉฎ᭗ᬦ[᪠ஆ(path)]
[paths]̶ਫ֛۱ೡᔄ̵ࣳᑕଧᶱ̵ာࣳ݇හ̵ݒᰁᕬਧ̵஗ሾຽᓋ̵ኞਂ๗̵ਁྦྷ̵ં௔ݱ޾
ᐿlints̶

्ก(declaration)ฎӞᐿݙဩᕮ຅҅ਙݢզ୚ݷفᑍ๶୚አਫ̶֛ਫ֛ጱݷᑍࣁፘ֢ىአऒ
(scope)ٖํප̶֢አऒฎ೰ݢզ୚አᧆݷᑍጱრᎱ܄ऒ̶

ํԶਫ֛ฎࣁრᎱӾดୗ्กጱ҅ํԶڞᵌୗ्กԅ᧍᥺౲ᖫᦲ࢏ಘ઀ጱӞ᮱̶ړ

᪠ஆአԭ୚አਫ֛҅ᧆ୚አጱਫ֛ݢզٌࣁ՜ጱ֢አऒ̶ٖኞਂ๗޾஗ሾຽᓋֵአӞӻଃํڹ
੕ܔ୚ݩጱӫአ᧍ဩ๶ᤒᬡ̶

ኞݎᑍ҅ӬӧտݷጱݶᑍᑮᳵӾጱਫ֛೜ํፘݷݶᑮᳵ҅ᬯ໏꧋ᦜӧݷ޸ጱݶᵍ౮ӧړᑍᤩݷ
٫ᑱ̶

ਫ्֛กጱᖫᦲ෸ᬦᑕ̶کຽᓋᕬਧ޾ᑍᥴຉฎਖ਼᪠ஆ̵ຽᦩᒧݷ

੒຤Զݷᑍጱᦢᳯݢᚆտکݑྌݷᑍጱݢᥠ௔ጱᴴ̶ګ

ดୗ्กጱਫ֛

ᑍጱਫ֛ํғݷفრᎱӾดୗ୚ࣁ

ᑕଧᶱ:
ཛྷ्ࣘก
क़᮱crate्ก
Use्ก
හጱ݇හڍ ޾ හ्กڍ
ᔄࣳݷڦ
ᕮ຅̵֛ᘶ̵֛ݳຍԈ̵ຍԈ्֛ݒก޾ਙժጱਁྦྷ
ଉᰁᶱ्ก

https://rustwiki.org/zh-CN/reference/print.html%23%E5%90%8D%E7%A7%B0
https://github.com/rust-lang/reference/blob/master/src/names.md
https://rustwiki.org/zh-CN/reference/types.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23loop-labels
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/names/scopes.html
https://rustwiki.org/zh-CN/reference/names.html%23explicitly-declared-entities
https://rustwiki.org/zh-CN/reference/names.html%23implicitly-declared-entities
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/names/namespaces.html
https://rustwiki.org/zh-CN/reference/names/name-resolution.html
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%98%BE%E5%BC%8F%E5%A3%B0%E6%98%8E%E7%9A%84%E5%AE%9E%E4%BD%93
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/items/extern-crates.html
https://rustwiki.org/zh-CN/reference/items/use-declarations.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/functions.html%23function-parameters
https://rustwiki.org/zh-CN/reference/items/type-aliases.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
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ᶉாᶱ्ก
traitᶱ्ก޾ਙժጱىᘶᶱ
क़᮱ࣘ
macro_rules्ก ܃ ޾ᯈݒز࢏ᰁ
ਫሿӾጱىᘶᶱ

ᤒᬡୗ:
ᳮ۱ጱ݇හ
while let  ཛྷୗᕬਧ
for  ཛྷୗᕬਧ
if let  ཛྷୗᕬਧ
match  ཛྷୗᕬਧ
஗ሾຽᓋ

ာࣳ݇හ
ṛᴤtraitᕅ๳
let᧍ݙӾጱཛྷୗᕬਧ
macro_useં௔ݢզ՗ٌ՜ crate ᯾୚فਡݷᑍ̶
macro_exportં௔ݢզԅ୮ڹਡ୚فӞӻࣁ୮ڹ crate ጱ໑ཛྷࣘӥኞපጱݷڦ

ྌक़҅ਡ᧣አં޾௔ݢզ᭗ᬦಘ઀რդᎱکӤᬿᑕଧᶱԏӞ๶୚ݷفᑍ̶

ᵌୗ्กጱਫ֛

զӥਫ֛ኧ᧍᥺ᵌୗਧԎ҅౲ኧᖫᦲ࢏ᭌᶱ޾ᖫᦲ࢏ಘ઀୚فғ

᧍᥺ᶼ੕۱ف:
૲ਫ਼ࣳ — bool
෈๜ࣳ — char  and str
ෆࣳ — i8 , i16 , i32 , i64 , i128 , u8 , u16 , u32 , u64 , u128
ጱෆࣳ — usizeىፘݣଘ࢏๢޾  and isize
ၶᅩࣳ — f32  and f64

ٖᗝં௔
ຽٵପᶼ੕۱ف᯾ጱᑕଧᶱ̵ં௔޾ਡ
ପ᯾ጱcrateٵ໑ཛྷࣘӥጱຽࣁ
᭗ᬦᖫᦲ࢏᱾ളᬰጱक़᮱crate
ૡٍᔄં௔
Lints ޾ ૡٍᔄlintં௔
ၝኞᬀۗં௔෫ᵱดᐏ୚҅ف੪ٌࣁᑕଧᶱٖํප

https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23metavariables
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23iterator-loops
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-let-expressions
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23loop-labels
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/trait-bounds.html%23higher-ranked-trait-bounds
https://rustwiki.org/zh-CN/reference/statements.html%23let-statements
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23the-macro_use-attribute
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23path-based-scope
https://rustwiki.org/zh-CN/reference/macros.html%23macro-invocation
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/print.html%23%E9%9A%90%E5%BC%8F%E5%A3%B0%E6%98%8E%E7%9A%84%E5%AE%9E%E4%BD%93
https://rustwiki.org/zh-CN/reference/names/preludes.html%23language-prelude
https://rustwiki.org/zh-CN/reference/types/boolean.html
https://rustwiki.org/zh-CN/reference/types/textual.html
https://rustwiki.org/zh-CN/reference/types/numeric.html%23integer-types
https://rustwiki.org/zh-CN/reference/types/numeric.html%23machine-dependent-integer-types
https://rustwiki.org/zh-CN/reference/types/numeric.html%23floating-point-types
https://rustwiki.org/zh-CN/reference/attributes.html%23built-in-attributes-index
https://rustwiki.org/zh-CN/reference/names/preludes.html%23standard-library-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
https://rustwiki.org/zh-CN/reference/attributes.html%23tool-attributes
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23tool-lint-attributes
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23derive-macro-helper-attributes
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'staticኞਂ๗ຽᓋ

ྌक़҅crate ጱ໑ཛྷࣘဌํݷᑍ҅֕ݢզֵአ຤Զ᪠ஆᴴਧᒧ౲ݷڦ๶୚አ̶

https://rustwiki.org/zh-CN/reference/keywords.html%23weak-keywords
https://rustwiki.org/zh-CN/reference/paths.html%23path-qualifiers
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ᑮᳵݷ޸

use-declarations.md
commit: 10da84befd0e79f5e1490912a02cb74368cd3f4a 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-25

ᑮݷ޸ጱݶӧکᵍړᑍᤩݷᑍಅ೰ጱਫ֛ᔄࣳ҅ݷᕟ̶໑ഝړᑍጱ᭦ᬋݷᑮᳵฎ૪्กጱݷ޸
ᳵӾ̶ ݷᑍᑮᳵ꧋ᦜӞӻݷᑍᑮᳵӾڊሿጱݷᑍӨݚӞӻݷᑍᑮᳵӾጱፘ҅ݶӬӧտ੕ᛘ٫
ᑱ̶

ਫ֛ᵞݷ޸ጱ੶ེᕮ຅Ӿ҅੶ེᕮ຅ጱྯӞ੶᮷ํᛔ૩ጱݶӧࣁᑍᤩᕟᕢݷᑮᳵӾ҅ݷ޸ࣁ
̶ݳ

ᑕଧํپӻӧݶጱݷ޸ᑮᳵ҅ྯӻݷᑍᑮᳵ۱ތӧݶᐿᔄጱਫ̶ֵ֛አݷᑍ෸ਖ਼໑ഝӤӥ෈๶
ᬯԶ̶کᑍᥴຉӞᒍํᦖݷᑍጱ्ก҅ݷᑮᳵӾ݄ັತᧆݷ޸ጱݶӧࣁ

ӥᶎฎӞᔮݷ޸ڜᑮᳵٌ݊੒ଫਫ֛ጱڜᤒғ

ᔄࣳݷ޸ᑮᳵ
ཛྷ्ࣘก
क़᮱crate्ก
क़᮱ᶼ੕۱فӾጱᑕଧᶱ
ᕮ຅्֛ก̵ᘶ्֛ݳก̵ຍԈ्ก޾ຍԈ्֛ݒก
traitᶱ्ก
ᔄࣳݷڦ
ᘶᔄ्ࣳกى
ٖᗝᔄࣳғ૲ਫ̵਼ࣳහਁࣳ޾෈๜ࣳ
ာࣳᔄࣳ݇හ
Selfᔄࣳ
ૡٍᔄં௔ཛྷࣘ

꧊ݷ޸ᑮᳵ
හ्กڍ
ଉᰁᶱ्ก
ᶉாᶱ्ก
ᕮ຅֛຅᭜࢏
ຍԈ֛ݒ຅᭜࢏
Self຅᭜࢏
ာࣳଉᰁ݇හ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%91%BD%E5%90%8D%E7%A9%BA%E9%97%B4
https://github.com/rust-lang/reference/blob/master/src/names/namespaces.md
https://rustwiki.org/zh-CN/reference/names.html
https://rustwiki.org/zh-CN/reference/names/name-resolution.html
https://rustwiki.org/zh-CN/reference/items/modules.html
https://rustwiki.org/zh-CN/reference/items/extern-crates.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/type-aliases.html
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-types
https://rustwiki.org/zh-CN/reference/types/boolean.html
https://rustwiki.org/zh-CN/reference/types/numeric.html
https://rustwiki.org/zh-CN/reference/types/textual.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/paths.html%23self-1
https://rustwiki.org/zh-CN/reference/attributes.html%23tool-attributes
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/paths.html%23self-1
https://rustwiki.org/zh-CN/reference/items/generics.html%23const-generics
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ᘶଉᰁ्กى
හ्กڍᘶى
๜ࣈᕬਧ — let , if let , while let , for , matchᛍ, ڍහ݇හ, ᳮ۱݇හ
ᳮ۱ഔ឴ጱݒᰁ

ਡݷ޸ᑮᳵ
macro_rules्ก
ٖᗝં௔
ૡٍᔄં௔
ᔄڍහᬦᑕਡ
ၝኞਡ
ᬀۗၝኞਡ
ં௔ਡ

ኞਂ๗ݷ޸ᑮᳵ
ာࣳኞਂ๗݇හ

ຽᓋݷ޸ᑮᳵ1

஗ሾຽᓋ

ই֜Ⴔศֵࣈአӧݷ޸ݶᑮᳵӾጱݷݷݶᑍጱᐏֺғ

// Foo ࣁᔄࣳݷ޸ᑮᳵӾ୚فԧӞӻᔄࣳ҅ࣁ꧊ݷ޸ᑮᳵӾ୚فԧӞӻ຅᭜ڍහ
struct Foo(u32);

// ਡ`Foo`ࣁਡݷ޸ᑮᳵӾ्ก
macro_rules! Foo {
    () => {};
}

// ݇හ`f` ጱᔄࣳӾጱ `Foo` ೰ݻᔄࣳݷ޸ᑮᳵӾጱ `Foo`
// `'Foo` ୚فӞӻኞਂ๗ݷ޸ᑮᳵ᯾ጱෛጱኞਂ๗
fn example<'Foo>(f: Foo) {
    // `Foo` ୚አ꧊ݷ޸ᑮᳵ᯾ጱ `Foo`຅᭜̶࢏
    let ctor = Foo;
    // `Foo` ୚አਡݷ޸ᑮᳵ᯾ጱ `Foo`ਡ̶
    Foo!{}
    // `'Foo` ୚فӞӻຽᓋݷ޸ᑮᳵ᯾ጱຽᓋ̶
    'Foo: loop {
        // `'Foo` ୚አ `'Foo`ኞਂ๗݇හ, `Foo` ୚አᔄࣳݷ޸ᑮᳵӾጱᔄ̶ࣳ
        let x: &'Foo Foo;
        // `'Foo` ୚አԧ `'Foo`ຽᓋ.
        break 'Foo;
    }
}

https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-constants
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23associated-functions-and-methods
https://rustwiki.org/zh-CN/reference/statements.html%23let-statements
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-let-expressions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23iterator-loops
https://rustwiki.org/zh-CN/reference/expressions/match-expr.html
https://rustwiki.org/zh-CN/reference/items/functions.html%23function-parameters
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/attributes.html%23built-in-attributes-index
https://rustwiki.org/zh-CN/reference/attributes.html%23tool-attributes
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23function-like-procedural-macros
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23derive-macros
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23derive-macro-helper-attributes
https://rustwiki.org/zh-CN/reference/procedural-macros.html%23attribute-macros
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23loop-labels
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෫ݷ޸ᑮᳵጱݷ޸ਫ֛

ӥᶎጱਫ֛ํดୗጱݷᑍ҅֕ฎᬯԶݷᑍӧંԭձ֜ᇙਧጱݷ޸ᑮᳵ̶

ਁྦྷ

ᑮᳵݷ޸ԭձ֜ดୗጱࣁଚӧਂྦྷਁݷ޸ᬯԶ֕҅ݷ޸ጱਁྦྷᤩ֛ݳᘶ޾ᕮ຅̵֛ຍԈֵܨ
Ӿ̶ਙժݝᚆ᭗ᬦਁྦྷᤒᬡୗᦢᳯ҅ᧆᤒᬡୗݝ༄ၥᤩᦢᳯጱᇙਧᔄࣳጱਁྦྷ̶ݷ

use्ก

use्กݷ޸ԧ੕کف୮֢ڹአऒӾጱਫ֛҅֕ useᶱ๜᫝ӧંԭձ֜ᇙਧጱݷ޸ᑮᳵ̶ፘ
ጱᑕଧᶱᔄ̶ࣳف٬ԭಅ੕ݐᬯ҅ݷڦفᑍᑮᳵӾ୚ݷग़ӻࣁզݢਙ҅ݍ

1 ፓݶࣁ҅ڹӞӻ֢አऒӾ҅ຽᓋ޾ኞޮ޸๗ֵአፘݷݶᑍ෸҅ rustc  տᦄڊޞሿݷ޸᯿॔҅֕ᖫᦲٖ࢏᮱
Ֆᆐտᇿᒈڦ܄ࣈ੒இਙժ̶ᬯฎӞӻىԭᧆ᧍᥺ݢᚆಘ઀ጱ๚๶ّ਻௔ᦄ̶ٍ֛ޞᥠPR #24162̶

https://rustwiki.org/zh-CN/reference/print.html%23%E6%97%A0%E5%91%BD%E5%90%8D%E7%A9%BA%E9%97%B4%E7%9A%84%E5%91%BD%E5%90%8D%E5%AE%9E%E4%BD%93
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E6%AE%B5
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/print.html%23use%E5%A3%B0%E6%98%8E-1
https://rustwiki.org/zh-CN/reference/items/use-declarations.html
https://github.com/rust-lang/rust/pull/24162
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֢አऒ

use-declarations.md
commit: eabdf09207bf3563ae96db9d576de0758c413d5d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-24

ဳ఺ғᬯฎ๚๶๜ᒍٖ਻ಘ઀ጱ֖ܛᒧ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E4%BD%9C%E7%94%A8%E5%9F%9F
https://github.com/rust-lang/reference/blob/master/src/names/scopes.md
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ᶼ੕۱ف

use-declarations.md
commit: 0ce54e64e3c98d99862485c57087d0ab36f40ef0 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-24

ᶼ੕۱فฎӞᕟݷᑍጱᵞ҅ݳਙտᛔۖ಩ᬯԶݷᑍ੕کف crate Ӿጱྯӻཛྷࣘጱ֢አऒӾ̶

ᶼ੕۱فӾጱᮎԶݷᑍӧฎ୮ڹཛྷࣘ๜᫝ጱӞ᮱҅ړਙժݷࣁᑍᥴຉ๗ᳵᤩᵌୗ੕̶ֺفই҅
Box ؟ֵܨ  ᬯ໏ྯࣁӻཛྷࣘጱ֢አऒӾֵ॒کአጱݷᑍ֦҅Ԟӧᚆ᭗ᬦ self::Box  ๶୚አ
ਙ҅ࢩԅਙӧฎ୮ڹཛྷࣘጱ౮ާ̶

۱ғفጱᶼ੕ݶӻӧپํ

ຽٵପᶼ੕۱ف
क़᮱ᶼ੕۱ف
᧍᥺ᶼ੕۱ف
macro_useᶼ੕۱ف
ૡٍᔄᶼ੕۱ف

ຽٵପᶼ੕۱ف

ຽٵପᶼ੕ތ۱۱فԧ std::prelude::v1ཛྷࣘӾጱݷᑍ̶ইຎֵአ no_stdં௔҅ᮎԍਙਖ਼
ֵአ core::prelude::v1ཛྷࣘӾጱݷᑍ̶

क़᮱ᶼ੕۱ف

໑ཛྷࣘӾֵአ extern crateࣁ  ੕فጱक़᮱crate ౲ፗളᕳᖫᦲ࢏൉׀ጱጱक़᮱crateҁԞ੪ฎ
 ۱Ӿ̶ইຎֵአفक़᮱ᶼ੕کےեᤈ݇හᭌᶱ҂տᤩႲ޸եӥֵአ --extern޸rustc ࣁ
extern crate orig_name as new_name  ᬯᔄݷڦ੕ڞ҅فᒧݩ new_name  ਖ਼ᤩႲکےྌᶼ
੕۱̶ف

core  crate ௛ฎտᤩႲکےक़᮱ᶼ੕۱فӾ̶ݝᥝ no_stdં௔ဌํࣁ crate໑ཛྷࣘӾ೰ਧ҅
ᮎԍ std  crate ੪տᤩႲےᬰ๶

https://rustwiki.org/zh-CN/reference/print.html%23%E9%A2%84%E5%AF%BC%E5%85%A5%E5%8C%85
https://github.com/rust-lang/reference/blob/master/src/names/preludes.md
https://rustwiki.org/zh-CN/reference/names/name-resolution.html
https://rustwiki.org/zh-CN/std/boxed/struct.Box.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23standard-library-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23language-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23macro_use-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23tool-prelude
https://rustwiki.org/zh-CN/reference/print.html%23%E6%A0%87%E5%87%86%E5%BA%93%E9%A2%84%E5%AF%BC%E5%85%A5%E5%8C%85
https://rustwiki.org/zh-CN/std/prelude/index.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23the-no_std-attribute
https://rustwiki.org/zh-CN/core/prelude/index.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%A4%96%E9%83%A8%E9%A2%84%E5%AF%BC%E5%85%A5%E5%8C%85-1
https://rustwiki.org/zh-CN/reference/items/extern-crates.html
https://rustwiki.org/zh-CN/core/index.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23the-no_std-attribute
https://rustwiki.org/zh-CN/std/index.html
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ᇇ๜૧୑ғ2015 ࣁ ᇇӾ҅ࣁक़᮱ᶼ੕۱فӾጱ crate ӧᚆ᭗ᬦ use्ก๶ፗള୚አ҅ࢩ
ྌ᭗ଉຽٵ؉ဩฎአ extern crate  ਖ਼ᮎਙժᕑکف୮֢ڹአऒ̶

՗ 2018 ᇇ୏ত҅ use्กݢզፗള୚አक़᮱ᶼ੕۱ف᯾ጱ crate҅ಅզٚࣁդᎱ᯾ֵአ 
extern crate  ੪տᤩᦊԅฎӧᥢ᝜ጱ̶

ဳ఺: ᵋ rustc  Ӟ᩸୚فጱ crate҅ই alloc አ Cargo ෸ӧտᛔۖᤩ۱ֵࣁtest҅ ޾ 
extern-- ࣁތ )ᇇӾ҅Ԟ஠ᶳ᭗ᬦक़᮱crate 2018 ࣁֵܨեᤈ݇හᭌᶱӾ̶޸  extern 
crate )्ก๶಩ਙժ୚کف୮֢ڹአऒ̶ٖ

Cargoܩտਖ਼ proc_macro  ଃکفᖫᦲᔄࣳԅ proc-macro ጱ crate ጱक़᮱ᶼ੕۱فӾ

no_stdno_stdં௔

ἕᦊఘ٭ӥ҅ຽٵପᛔۖ۱ࣁތ crate໑ཛྷࣘӾ̶ࣁ std  crate ᤩႲکے໑ཛྷࣘӾጱݶ෸҅ᬮ
տᵌୗኞපӞӻ macro_useં௔҅ਙਖ਼ಅํ՗ std  Ӿ੕ڊጱਡනکف macro_useᶼ੕۱ف
Ӿ̶ἕᦊఘ٭ӥ҅ core std ޾   ᮷ᤩႲکےक़᮱ᶼ੕۱فӾ̶ຽٵପᶼ੕ތ۱۱فԧ 
std::prelude::v1ཛྷࣘӾጱಅํٖ਻̶

* no_stdં௔*ݢզଫአࣁ crate ᕆڦӤ҅አ๶ᴠྊ std  crate ᤩᛔۖႲکےፘ֢ىአऒ̶ٖ
ྌં௔֢ԧইӥӣկԪғ

ᴥྊ std  crate ᤩႲےᬰक़᮱ᶼ੕۱̶ف
ֵአຽٵପᶼ੕۱فӾጱ core::prelude::v1  ๶๊դἕᦊఘ٭ӥ੕فጱ 
std::prelude::v1̶
ֵአ core  crate ๊դ std  crate ๶ဳکف୮ڹ crate ጱ໑ཛྷࣘӾ҅ݶ෸಩ core  crate
ӥጱಅํਡ੕کف macro_useᶼ੕۱فӾ̶

ဳ఺ғ୮ crate ጱፓຽଘݣӧඪ೮ຽٵପ౲ᘏඳ఺ӧֵአຽٵପጱۑᚆ෸ֵ҅አ໐ஞᶼ੕
ᚆԆᥝฎۖாٖਂۑପጱᮎԶٵጱຽف۱ฎஉํአጱ̶ྌ෸ဌํ੕فᶼ੕ٵ۱ᘒӧฎຽف
ᯈҁֺইғړ Box޾' Vec҂޾෈կ҅զ݊ᗑᕶۑᚆҁֺইғ std::fs std::io҂̶ ޾ 

extern crate alloc;
use alloc::rc::Rc;

https://rustwiki.org/zh-CN/reference/items/use-declarations.html
https://rustwiki.org/zh-CN/reference/items/use-declarations.html
https://rustwiki.org/zh-CN/alloc/index.html
https://rustwiki.org/zh-CN/test/index.html
https://rustwiki.org/zh-CN/reference/print.html%23no_std%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/std/index.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23the-macro_use-attribute
https://rustwiki.org/zh-CN/reference/names/preludes.html%23macro_use-prelude
https://rustwiki.org/zh-CN/core/index.html
https://rustwiki.org/zh-CN/std/index.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23standard-library-prelude
https://rustwiki.org/zh-CN/std/prelude/index.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/std/index.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23standard-library-prelude
https://rustwiki.org/zh-CN/core/prelude/index.html
https://rustwiki.org/zh-CN/std/prelude/index.html
https://rustwiki.org/zh-CN/core/index.html
https://rustwiki.org/zh-CN/std/index.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23macro_use-prelude
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⚠  ᦄޞғֵአ no_std  ଚӧտᴥྊຽٵପᤩ᱾ളᬰ๶̶ֵአ extern crate std;  ਖ਼ 
std  crate ੕فՖᆐํප҅ፘىጱׁᩢᶱԞݢզᤩྋଉ᱾ളᬰ๶̶

᧍᥺ᶼ੕۱ف

᧍᥺ᶼ੕۱۱فೡ᧍᥺ٖᗝጱᔄࣳݷᑍં޾௔ݷᑍ̶᧍᥺ᶼ੕۱ف௛ฎࣁ୮֢ڹአऒٖํප
ጱ̶ਙ۱ೡզӥٖ਻ғ

ᔄࣳݷ޸ᑮᳵ
૲ਫ਼ࣳ — bool
෈๜ࣳ — char str ޾ 
ෆࣳ — i8 , i16 , i32 , i64 , i128 , u8 , u16 , u32 , u64 , u128
ጱෆࣳ — usizeىፘݣଘ࢏๢޾ isize ޾ 
ၶᅩࣳ — f32 f64 ޾ 

ਡݷ޸ᑮᳵ
ٖᗝં௔

macro_usemacro_useᶼ੕۱ف

macro_useᶼ੕ތ۱۱فԧक़᮱crate Ӿጱਡ҅ᬯԶਡฎ᭗ᬦࣁ୮ڹ෈໩რᎱٖ᮱ጱ extern 
crate  ्ก᧍ݙӤଫአ macro_useં௔๶੕فྌ्กӾጱ crate ٖ᮱ጱਡ̶

ૡٍᔄᶼ੕۱ف

ૡٍᔄᶼ੕ތ۱۱فԧࣁᔄࣳݷ޸ᑮᳵӾ्กጱक़᮱ૡٍጱૡٍݷᑍ̶᧗݇ᴅૡٍᔄં௔Ӟ
ᜓ҅զԧᥴๅग़ᕡᜓ̶

no_implicit_preludeno_implicit_preludeં௔

* no_implicit_preludeં௔*ݢզଫአࣁ crateᕆڦ౲ཛྷࣘӤ҅አզ೰ᐏਙӧଫᧆᛔۖਖ਼ຽٵ

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%AD%E8%A8%80%E9%A2%84%E5%AF%BC%E5%85%A5%E5%8C%85
https://rustwiki.org/zh-CN/reference/names/namespaces.html
https://rustwiki.org/zh-CN/reference/types/boolean.html
https://rustwiki.org/zh-CN/reference/types/textual.html
https://rustwiki.org/zh-CN/reference/types/numeric.html%23integer-types
https://rustwiki.org/zh-CN/reference/types/numeric.html%23machine-dependent-integer-types
https://rustwiki.org/zh-CN/reference/types/numeric.html%23floating-point-types
https://rustwiki.org/zh-CN/reference/names/namespaces.html
https://rustwiki.org/zh-CN/reference/attributes.html%23built-in-attributes-index
https://rustwiki.org/zh-CN/reference/print.html%23macro_use%E9%A2%84%E5%AF%BC%E5%85%A5%E5%8C%85
https://rustwiki.org/zh-CN/reference/items/extern-crates.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html%23the-macro_use-attribute
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B7%A5%E5%85%B7%E7%B1%BB%E9%A2%84%E5%AF%BC%E5%85%A5%E5%8C%85
https://rustwiki.org/zh-CN/reference/names/namespaces.html
https://rustwiki.org/zh-CN/reference/attributes.html%23tool-attributes
https://rustwiki.org/zh-CN/reference/print.html%23no_implicit_prelude%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/names/preludes.html%23standard-library-prelude
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ପᶼ੕۱̵فक़᮱ᶼ੕۱ف౲ૡٍᔄᶼ੕۱ف୚کف୮ڹཛྷࣘ౲ٌձ֜ৼཛྷࣘጱ֢አऒӾ̶

ྌં௔ӧ୽ߥ᧍᥺ᶼ੕۱̶ف

ᇇ๜૧୑: 2015 ࣁᇇӾ҅ no_implicit_preludeં௔ӧտ୽ߥ macro_useᶼ੕۱҅ف՗
ຽٵପ੕ڊጱಅํਡՖᆐ۱ࣁތ macro_useᶼ੕۱فӾ̶՗ 2018ᇇ୏ত҅ਙԞտᐬྊ 
macro_useᶼ੕۱فኞප̶

https://rustwiki.org/zh-CN/reference/names/preludes.html%23standard-library-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23tool-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23language-prelude
https://rustwiki.org/zh-CN/reference/names/preludes.html%23macro_use-prelude
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᪠ஆ

paths.md
commit: 80241b46c68380735f05fb53bd99632b87ac2872 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-3-13

᪠ஆฎӞӻ౲ग़ӻኧݷ޸ᑮᳵᴴਧᒧ( :: )᭦ᬋړᵍጱ᪠ஆྦྷ(path segments)ᕟ౮ጱଧڜҁᦲᘏ
ဳғইຎํݝӞӻྦྷጱᦾ҅ ::  ӧฎ஠ᶳጱ҂̶ইຎ᪠ஆՐኧӞӻ᪠ஆྦྷᕟ౮҅ڞਙ୚አੴ᮱
ഴګऒ(control scope)ٖጱᑕଧᶱ౲ݒᰁ̶ইຎ᪠ஆ۱ތग़ӻ᪠ஆྦྷ҅ڞ௛ฎ୚አᑕଧᶱ̶

Րኧຽᦩᒧྦྷᕟ౮ጱᓌܔ᪠ஆ(simple paths)ጱӷӻᐏֺғ

᪠ஆړᔄ

Simple Paths

ᓌܔ᪠ஆ

ဩݙ

SimplePath :

   :: ? SimplePathSegment ( ::  SimplePathSegment)*

SimplePathSegment :
   IDENTIFIER | super  | self  | crate  | $crate

ᓌܔ᪠ஆݢአԭݢᥠ௔ຽᦕ̵ં௔̵ਡ޾ useᑕଧᶱӾ̶ᐏֺғ

x;
x::y::z;net

https://rustwiki.org/zh-CN/reference/print.html%23%E8%B7%AF%E5%BE%84
https://github.com/rust-lang/reference/blob/master/src/paths.md
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/variables.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%B7%AF%E5%BE%84%E5%88%86%E7%B1%BB
https://rustwiki.org/zh-CN/reference/print.html%23%E7%AE%80%E5%8D%95%E8%B7%AF%E5%BE%84
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/visibility-and-privacy.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://rustwiki.org/zh-CN/reference/items/use-declarations.html
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ᤒᬡୗӾጱ᪠ஆ

ဩݙ

PathInExpression :\net    :: ? PathExprSegment ( ::  PathExprSegment)*

PathExprSegment :

   PathIdentSegment ( ::  GenericArgs)?

PathIdentSegment :
   IDENTIFIER | super  | self  | Self  | crate  | $crate

GenericArgs :
      <  >

   | <  ( GenericArg ,  )* GenericArg , ? >

GenericArg :\net    Lifetime | Type | GenericArgsConst | GenericArgsBinding

GenericArgsConst :
      BlockExpression
   | LiteralExpression
   | -  LiteralExpression
   | SimplePathSegment

GenericArgsBinding :
   IDENTIFIER =  Type

ᤒᬡୗӾጱ᪠ஆ꧋ᦜ೰ਧଃํာࣳ݇හጱ᪠ஆ̶ਙժݱࣁᐿᤒᬡୗ޾ཛྷୗӾ᮷ํֵአ̶

token ::  ஠ᶳࣁာࣳ݇හጱૢ੠ೡݩҁ <҂ጱڹᶎ҅զ᭿޾عੜԭݩ඙֢ᒧԾኞႰႝ̶ᬯ੪

use std::io::{self, Write};
mod m {
    #[clippy::cyclomatic_complexity = "0"]
    pub (in super) fn f1() {}
}

#![allow(unused)]
fn main() {

}

https://rustwiki.org/zh-CN/reference/print.html%23%E8%A1%A8%E8%BE%BE%E5%BC%8F%E4%B8%AD%E7%9A%84%E8%B7%AF%E5%BE%84
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/trait-bounds.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/patterns.html


2022/5/27 17:31Rust 参考⼿册 中⽂版

第359/418⻚https://rustwiki.org/zh-CN/reference/print.html

ฎחᑍጱ“ႋ᫪Ṻ(turbofish)”ݙဩ̶

ာࣳ݇හጱᶲଧᤩᴴګԅኞਂ๗݇හ҅ᆐݸฎᔄࣳ݇හ҅ᆐݸฎଉᰁ݇හ҅ٚݸฎፘଫጱᕅ
๳̶

ଉᰁਫ݇஠ᶳአᜰೡݩೡ᩸๶҅ᴻᶋਙժฎਁᶎᰁ౲ྦྷܔ᪠ஆ̶

ᴴਧ௔᪠ஆ

ဩݙ

QualifiedPathInExpression :

   QualifiedPathType ( ::  PathExprSegment)+

QualifiedPathType :
   <  Type ( as  TypePath)? >

QualifiedPathInType :

   QualifiedPathType ( ::  TypePathSegment)+

ਠقᴴਧ௔᪠ஆݢզአ๶ԅ traitਫሿ(trait implementations)ၾᴻ᪠ஆྏԎ҅Ԟݢզአ๶೰ਧ
ᥢ᝜᪠ஆ̶አࣁ೰ਧٍ֛ᔄࣳ෸҅ਙඪ೮ֵአইӥಅᐏጱᔄࣳݙဩғ

(0..10).collect::<Vec<_>>();
Vec::<u8>::with_capacity(1024);

https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://rustwiki.org/zh-CN/reference/print.html%23%E9%99%90%E5%AE%9A%E6%80%A7%E8%B7%AF%E5%BE%84
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/items/implementations.html%23trait-implementations
https://rustwiki.org/zh-CN/reference/paths.html%23canonical-paths
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ᔄࣳӾጱ᪠ஆ

Syntax

TypePath :

   :: ? TypePathSegment ( ::  TypePathSegment)*

TypePathSegment :

   PathIdentSegment :: ? (GenericArgs | TypePathFn)?

TypePathFn :

(  TypePathFnInputs? )  ( ->  Type)?

TypePathFnInputs :

Type ( ,  Type)* , ?

ᔄࣳ᪠ஆአԭᔄࣳਧԎ̵traitᕅ๳(trait bound)̵ᔄࣳ݇හᕅ๳҅զ݊ᴴਧ௔᪠ஆ̶

ੱᓕࣁာࣳ݇හԏڹ꧋ᦜֵአ token ::҅֕ਙӧฎ஠ᵱጱ҅ࢩԅࣁᔄࣳ᪠ஆӾӧਂ؟ࣁ
PathInExpression ݙဩӾᮎ໏ጱྏԎ̶

struct S;
impl S {
    fn f() { println!("S"); }
}
trait T1 {
    fn f() { println!("T1 f"); }
}
impl T1 for S {}
trait T2 {
    fn f() { println!("T2 f"); }
}
impl T2 for S {}
S::f();  // Calls the inherent impl.
<S as T1>::f();  // Calls the T1 trait function.
<S as T2>::f();  // Calls the T2 trait function.

https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E4%B8%AD%E7%9A%84%E8%B7%AF%E5%BE%84
https://rustwiki.org/zh-CN/reference/paths.html%23paths-in-expressions
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions
https://rustwiki.org/zh-CN/reference/types.html%23type-expressions


2022/5/27 17:31Rust 参考⼿册 中⽂版

第361/418⻚https://rustwiki.org/zh-CN/reference/print.html

᪠ஆᴴਧᒧ

᪠ஆݢզᤩݱᐿᚆදٌݒᥴຉොୗጱڹ੕ᴴਧᒧᴴਧ̶

::::

զ ::  ୏१ጱ᪠ஆᤩᦊԅฎقੴ᪠ஆٌ҅Ӿጱ᪠ஆḒྦྷࣁӧݶጱᇇ๜Ӿጱᥴຉොୗํಅӧ̶ݶ
֕᪠ஆӾጱྯӻຽᦩᒧ᮷஠ᶳᥴຉԅӞӻᑕଧᶱ̶

ᇇ๜૧୑: 2015ࣁᇇӾ҅ຽᦩᒧᥴຉ՗“create ໑ཛྷࣘ(crate root)”ҁ2018ᇇӾᤒᐏԅ 
crate::҂୏ত҅“create ໑ཛྷࣘ(crate root)”Ӿ۱ތԧӞᔮڜӧݶጱᑕଧᶱ҅۱ೡक़᮱

crate̵ἕᦊcreateҁই std  ౲ core҂҅զ݊ crateӥጱݱᐿᶮ੶ᑕଧᶱҁ۱ೡ use੕
҂̶ف

՗ 2018 ᇇ୏ত҅զ ::  ୏१ጱ᪠ஆᤩᥴຉԅक़᮱ᶼ੕۱فӾጱӞӻ crate̶Ԟ੪ฎ᧔҅
ᑍ̶ݷ஠ᶳ᪙Ӟӻ crateጱݸٌ

selfself

impl ops::Index<ops::Range<usize>> for S { /*...*/ }
fn i<'a>() -> impl Iterator<Item = ops::Example<'a>> {
    // ...net
}
type G = std::boxed::Box<dyn std::ops::FnOnce(isize) -> isize>;

mod a {
    pub fn foo() {}
}
mod b {
    pub fn foo() {
        ::a::foo(); // ᧣አ `a`'ጱ foo ڍහ
.`Rust 2018 Ӿ, `::a` տᤩᥴຉԅ crate `a ࣁ //        
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E8%B7%AF%E5%BE%84%E9%99%90%E5%AE%9A%E7%AC%A6
https://rustwiki.org/zh-CN/reference/print.html%23
https://rustwiki.org/zh-CN/reference/names/preludes.html%23extern-prelude
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self  ᤒᐏ᪠ஆฎፘ੒ԭ୮ڹཛྷࣘጱ᪠ஆ̶ self  Րݢզአ֢᪠ஆጱḒྦྷ҅ӧᚆํڹᗝ ::̶

SelfSelf

SelfҁḒਁྮय़ٟ҂አԭ೰դ trait ޾ਫሿӾጱᔄ̶ࣳ

Self  Րݢզአ֢᪠ஆጱḒྦྷ҅ӧᚆํڹᗝ ::̶

supersuper

super զᗝԭ selfݢ੕ྦྷ҅ڹᚆአԭ᪠ஆጱݝ᪠ஆӾᤩᥴຉԅᆿཛྷ̶ࣘਙࣁ   ᪠ஆྦྷԏ̶ݸ

fn foo() {}
fn bar() {
    self::foo();
}

trait T {
    type Item;
    const C: i32;
    // `Self` ਖ਼ฎਫሿ `T` ጱձ֜ᔄ̶ࣳ
    fn new() -> Self;
    // `Self::Item` ਖ਼ฎਫሿӾ೰ਧጱᔄࣳጱ̶ݷڦ
    fn f(&self) -> Self::Item;
}
struct S;
impl T for S {
    type Item = i32;
    const C: i32 = 9;
    fn new() -> Self {           // `Self` ฎᔄࣳ `S`.
        S
    }
    fn f(&self) -> Self::Item {  // `Self::Item` ฎᔄࣳ `i32`.
        Self::C                  // `Self::C` ฎଉᰁ꧊ `9`.
    }
}

https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
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super ᒫӞӻ superࣁզݢ   ౲ self  ԏݸ᯿॔ग़ེ҅զ୚አᐙضཛྷ̶ࣘ

cratecrate

crate  ᥴຉፘ੒ԭ୮ڹ crate ጱ᪠ஆ̶crate Րᚆአ֢᪠ஆጱḒྦྷ҅ӧᚆํڹᗝ ::̶

$crate$crate

$crate Րአࣁਡ᫨Ꮁ࢏(macro transcriber)Ӿ҅ӬՐᚆአ֢᪠ஆḒྦྷ҅ӧᚆํڹᗝ 
::̶ $crate  ਖ਼ᤩಘ઀ԅ՗ਧԎਡጱ crate ጱᶮ੶ᦢᳯᧆ crate Ӿጱݱᑕଧᶱጱ᪠ஆ҅ᘒӧአ
݄ᘍᡤਡ᧣አݎኞ෸ಅࣁጱሿ࣋ crate̶

mod a {
    pub fn foo() {}
}
mod b {
    pub fn foo() {
        super::a::foo(); // ᧣አ a'ጱ foo ڍහ
    }
}

mod a {
    fn foo() {}

    mod b {
        mod c {
            fn foo() {
                super::super::foo(); // ᧣አ a'ጱ foo ڍහ
                self::super::super::foo(); // ᧣አ a'ጱ foo ڍහ
            }
        }
    }
}

fn foo() {}
mod a {
    fn bar() {
        crate::foo();
    }
}

https://rustwiki.org/zh-CN/reference/macros-by-example.html
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ᥢ᝜᪠ஆ

ਧԎࣁཛྷࣘ౲ᘏਫሿӾጱᑕଧᶱ᮷ํӞӻᥢ᝜᪠ஆ҅ᧆ᪠ஆ੒ଫԭٌٌࣁ crate ӾਧԎጱ֖
ᗝ̶ࣁᧆ᪠ஆԏक़҅ಅํ೰ݻᬯԶᑕଧᶱጱ᪠ஆ᮷ฎݷڦҁ᪠ஆ҂̶ᥢ᝜᪠ஆᤩਧԎԅӞӻ᪠
ஆڹᖗݸ᪙Ӟӻդᤒᑕଧᶱ๜᫝ጱᮎྦྷ᪠ஆྦྷ̶

ੱᓕਫሿಅਧԎ/ਫሿጱᑕଧᶱํᥢ᝜᪠ஆ҅֕ਫሿ֢ԅӞӻෆ֛҅ᛔ᫝ဌํᥢ᝜᪠ஆ̶use्
กԞဌํᥢ᝜᪠ஆ̶ࣘᤒᬡୗӾਧԎጱᑕଧᶱԞဌํᥢ᝜᪠ஆ̶ࣁဌํᥢ᝜᪠ஆጱཛྷࣘӾਧԎ
ጱᑕଧᶱԞဌํᥢ᝜᪠ஆ̶ࣁਫሿӾਧԎጱىᘶᶱ(associated items)ইຎਙ೰ݻဌํᥢ᝜᪠ஆ
ጱᑕଧᶱ——ֺই҅ਫሿᔄࣳ(implementing type)̵ᤩਫሿጱ trait̵ᔄࣳ݇හ౲ᔄࣳ݇හӤጱ
ᕅ๳——ᮎਙԞဌํᥢ᝜᪠ஆ̶

ཛྷࣘጱ᪠ஆڹᖗ੪ฎᧆཛྷࣘጱᥢ᝜᪠ஆ̶੒ԭ᥃ਫሿ(bare implementations)๶᧔҅ਙ᯾ᶎጱ
ᑕଧᶱጱ᪠ஆڹᖗฎғਙ୮ڹਫሿጱᑕଧᶱጱᥢ᝜᪠ஆ҅ٚአ੠ೡݩҁ <>҂ೡ಩ྌ᪠ஆೡ᩸
๶̶੒ԭ traitਫሿ๶᧔҅ਙٖ᮱ጱᑕଧᶱጱ᪠ஆڹᖗฎғ୮ڹਫሿጱᑕଧᶱጱᥢ᝜᪠ஆݸ᪙Ӟ
ӻ as҅ٚݸ᪙ trait ๜᫝ጱᥢ᝜᪠ஆ҅ᆐݸෆӻֵአ੠ೡݩҁ <>҂ೡ᩸๶̶

ᥢ᝜᪠ஆࣁݝᕳਧጱ crate Ӿํ఺Ԏ̶ࣁ crate ԏᳵဌํقੴݷ޸ᑮᳵ҅ಅզᑕଧᶱጱᥢ᝜᪠ஆ
ຽᦩ̶ݢcrate Ӿ ٌࣁݝ

pub fn increment(x: u32) -> u32 {
    x + 1
}

#[macro_export]
macro_rules! inc {
    ($x:expr) => ( $crate::increment($x) )
}

https://rustwiki.org/zh-CN/reference/print.html%23%E8%A7%84%E8%8C%83%E8%B7%AF%E5%BE%84
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/use-declarations.html
https://rustwiki.org/zh-CN/reference/items/implementations.html%23trait-implementations
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// ဳ᯽ᥴ᯽ԧᑕଧᶱጱᥢ᝜᪠ஆ

mod a { // ::a
    pub struct Struct; // ::a::Struct

    pub trait Trait { // ::a::Trait
        fn f(&self); // ::a::Trait::f
    }

    impl Trait for Struct {
        fn f(&self) {} // <::a::Struct as ::a::Trait>::f
    }

    impl Struct {  // ᦲᘏဳғᬯฎӞӻ᥃ਫሿ
        fn g(&self) {} // <::a::Struct>::g
    }
}

mod without { // ::without
    fn canonicals() { // ::without::canonicals
        struct OtherStruct; // None

        trait OtherTrait { // None
            fn g(&self); // None
        }

        impl OtherTrait for OtherStruct {
            fn g(&self) {} // None
        }

        impl OtherTrait for ::a::Struct {
            fn g(&self) {} // None
        }

        impl ::a::Trait for OtherStruct {
            fn f(&self) {} // None
        }
    }
}
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ᑍᥴຉݷ

use-declarations.md
commit: eabdf09207bf3563ae96db9d576de0758c413d5d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-24

ဳ఺ғᬯฎ๚๶๜ᒍٖ਻ಘ઀ጱ֖ܛᒧ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%90%8D%E7%A7%B0%E8%A7%A3%E6%9E%90
https://github.com/rust-lang/reference/blob/master/src/names/name-resolution.md
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ᥠ௔Өᵌᐺ๦ݢ

visibility-and-privacy.md
commit: f41afd4f69a7996ac66b01f75e333bccf43337f7 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-10

ဩݙ

Visibility :
      pub
   | pub  (  crate  )
   | pub  (  self  )
   | pub  (  super  )
   | pub  (  in  SimplePath )

ᬯӷӻ๞᧍ᕪଉ԰ഘֵአ҅ਙժᦶࢶᤒᬡጱฎ੒“ᬯӻࣈොᚆֵአᬯӻᑕଧᶱހҘ”ᬯӻᳯ᷌ጱࢧ
ᒼ̶

Rust ጱݷᑍᥴຉฎݷ޸ࣁᑮᳵጱ੶ᕆᕮ຅ጱقੴ੶ҁ๋ܨᶮ੶҂Ӥᬩᤈጱ̶ྌ੶ᕆᕮ຅Ӿጱྯ
ӻᕆڦ᮷ݢզ፡֢ฎ຤ӻᑕଧᶱ̶ᬯԶᑕଧᶱ੪ฎ౯ժڹᶎ൉کጱᮎԶᑕଧᶱԏӞҁဳ఺ᬯԞ
۱ೡक़᮱crate҂̶्ก౲ਧԎӞӻෛཛྷࣘݢզᤩᦊԅฎࣁਧԎጱ֖ᗝݻྌ੶ེᕮ຅ӾൊفӞӻ
ෛጱҁ੶ᕆ҂໅̶

ԅԧഴګളݗฎݢވզᤩ᪜ཛྷֵࣘአ҅Rust տ༄ັྯӻᑕଧᶱጱֵአ҅๶፡፡ਙฎވᤩ꧋ᦜֵ
አ̶ྌ॒੪ฎኞ౮ᵌᐺޞᦄጱࣈො҅౲ᘏ᧔ฎ൉ᐏғ“you used a private item of another
module and weren't allowed to.”ጱࣈො̶ҁᦲᘏဳғᬯݙ൉ᐏݢզᘉᦲԅғ఍ֵአԧݚӞӻ
ཛྷࣘጱᐺํᑕଧᶱ҅֕ӧ꧋ᦜᬯ໏؉̶҂

ἕᦊఘ٭ӥ҅Rust Ӿጱಅํٖ਻᮷ฎᐺํጱ҅֕ํӷӻֺक़ғ pub  trait Ӿጱىᘶᑕଧᶱἕᦊ
ԅํلጱҔ pub  ຍԈӾጱຍԈ֛ݒԞἕᦊԅํلጱ̶୮Ӟӻᑕଧᶱᤩ्กԅ pub  ෸҅ਙݢզ
ᤩᦊԅฎक़᮱Ӯኴᚆզᦢᳯጱ̶ֺইғ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%AF%E8%A7%81%E6%80%A7%E4%B8%8E%E9%9A%90%E7%A7%81%E6%9D%83
https://github.com/rust-lang/reference/blob/master/src/visibility-and-privacy.md
https://rustwiki.org/zh-CN/reference/paths.html%23simple-paths
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ׁഝᑕଧᶱฎํلጱᬮฎᐺํጱ҅Rust ړӷᐿఘ٭๶ᦢᳯහഝғ

1. ইຎ຤ӻᑕଧᶱฎํلጱ҅ᮎԍইຎݢզ՗क़᮱ጱ຤Ӟཛྷࣘ m  ᦢᳯکᧆᑕଧᶱጱಅํᐙ
զ՗ᬯӻཛྷࣘ mݢӞਧڞཛྷࣘ҅ض  Ӿᦢᳯکᧆᑕଧᶱ̶ኜᛗᬮݢզ᭗ᬦ᯿੕ڊ๶ݷ޸ᧆ
ᑕଧᶱ̶ٍ֛ᥠݸ෈̶

2. ইຎ຤ӻᑕଧᶱฎᐺํጱ҅ڞ୮ڹཛྷࣘ݊୮ڹཛྷࣘጱݸդཛྷࣘ᮷ݢզᦢᳯਙ̶

ᬯӷᐿఘڠࣁ٭ୌᚆ੒क़ูᶂولAPI ݶ෸݈ᵌᡐٖ᮱ਫሿᕡᜓጱཛྷࣘ੶ེᕮ຅෸ᶋଉঅአ̶
ԅԧଆۗቘᥴ҅զӥฎӞԶଉᥠໜֺ޾ਙժᵱᥝ؉ጱԪఘғ

ପ୏ݎՈާᵱᥝਖ਼ӞԶۑᚆูᶂᕳ᱾ളԧٌପጱ crate̶֢ԅᒫӞᐿఘ٭ጱᕮຎ҅ᬯ఺ޱ
፳ձ֜ᮎԶࣁक़᮱ݢአጱᑕଧᶱᛔ᫝զٌ݊᪠ஆ੶ᕆᕮ຅ӾጱྯӞ੶᮷஠ᶳฎํلጱ
( pub )ጱ̶ଚӬྌ੶ᕆ᱾Ӿጱձ֜ᐺํᑕଧᶱ᮷ӧ꧋ᦜᤩक़᮱ᦢᳯ̶

crate ᵱᥝӞӻقੴݢአጱ“ᬀۗཛྷࣘ(helper module)”݈҅֕ӧమਖ਼ᬀۗཛྷࣘل୏ԅول
API̶ԅԧਫሿᬯӞᅩ҅ݢզࣁෆӻ crate ጱ໑ཛྷࣘҁ᪠ஆ੶ᕆᕮ຅Ӿጱ๋ᶮ੶҂ӥୌӞ
ӻᐺํཛྷࣘ҅ᧆཛྷٖࣘࣁ᮱ฎ“ولAPI”̶ࢩԅෆӻ crate ᮷ฎ໑ཛྷࣘጱݸդ҅ಅզෆӻ๜
ᦢᳯᬯӻᐺํཛྷ̶ࣘ٭զ᭗ᬦᒫԫᐿఘݢcrate ᯾᮷ ࣈ

ԅ mod testݷ޸Ӟӻےၥᦶ෸҅᭗ଉጱԟబ؉ဩฎᕳᥝၥᦶጱཛྷࣘزܔԅཛྷࣘᖫٟࣁ  ጱ
ፗളৼཛྷ̶ࣘᬯӻཛྷࣘݢզ᭗ᬦᒫԫᐿఘ٭ᦢᳯᆿཛྷࣘጱձ֜ᑕଧᶱ҅ᬯ఺ޱ፳ٖ᮱ਫሿ
ᕡᜓԞݢզ՗ᬯӻৼཛྷࣘ᯾ᬰᤈ෫ᖲࣈၥᦶ̶

ڔզᦢᳯ”ᐺํᶱ҅֕ฎᦢᳯӞӻᑕଧᶱጱᏟݢ“դݸཛྷٌࣘ݊ڹԧ୮کӥ҅౯ժ൉٭ᒫԫᐿఘࣁ
ๅग़ጱᑕଧف፳ᥝັ፡ਙጱٖ᮱ҁզ੕ޱ٬ԭᧆᶱฎՋԍ̶ֺই҅ᦢᳯӞӻཛྷࣘ఺ݐԎތ
ᶱ҂ҔᦢᳯӞӻڍහ఺ޱ፳ਙᤩ᧣አԧ̶ྌक़҅᪠ஆᤒᬡୗ޾੕ف᧍ݙԞᤩᥤԅᦢᳯӞӻᑕଧ
ᶱ҅֕ํݝ୮ᦢᳯፓຽ֖ԭ୮ݢڹᥠጱ֢አऒٖ෸҅ਙժ಍ᓒฎํපጱහഝᦢᳯ̶

ӥᶎฎӞྦྷᐏֺᑕଧ҅ਙֺᦤԧӤᬿӣᐿఘ٭ғ

// ्กӞӻᐺํᕮ຅֛
struct Foo;

// ्กӞӻଃํᐺํਁྦྷጱํلᕮ຅֛
pub struct Bar {
    field: i32,
}

// ्กӞӻଃํӷӻ֛ݒํلጱํلຍԈ
pub enum State {
    PubliclyAccessibleState,
    PubliclyAccessibleState2,
}
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੒ԭӞӻ Rust ᑕଧᥝ᭗ᬦᵌᐺ༄ັ҅ಅํጱ᪠ஆ᮷஠ᶳჿ᪃Ӥᬿӷӻᦢᳯᥢ̶ڞᬯ᯾᧔ጱ᪠ஆ
۱ೡಅํጱ use᧍̵ݙᤒᬡୗ̵ᔄࣳᒵ̶

// ᬯӻཛྷࣘฎᐺํጱ҅ᬯ఺ޱ፳ဌํक़᮱crate ݢզᦢᳯᬯӻཛྷ̶ࣘ
// ֕ฎ҅ኧԭਙࣁ୮ڹ crate ጱ໑ཛྷࣘӥ҅
ᥠ௔ᑕଧᶱ̶ݢํلզᦢᳯᧆཛྷࣘӾձ֜ݢcrate Ӿጱձ֜ཛྷࣘ᮷ ڹྌ୮ࢩ //
mod crate_helper_module {

    // ᬯӻڍහݢզᤩ୮ڹ crate Ӿጱձ֜ӳᥜֵአ
    pub fn crate_helper() {}

    // ྌڍහ*ӧᚆ*ᤩአԭ crate Ӿጱձٌ֜՜ཛྷࣘӾ̶ਙࣁ `crate_helper_module` ԏक़ӧ
ᥠ҅ݢ
զᦢᳯਙ̶ݢդݸཛྷٌࣘ݊ڹ୮ํݝྌࢩ //    
    fn implementation_detail() {}
}

// ྌڍහ“੒໑ཛྷࣘฎํل”ጱ҅ᬯ఺ޱ፳ਙݢᤩ᱾ളԧྌcrate ጱٌ՜crate ֵአ̶
pub fn public_api() {}

// Ө 'public_api' ᔄ֒҅ྌཛྷࣘฎํلጱ҅ࢩྌٌ՜ጱcrate ฎᚆड़፡کྌཛྷٖࣘ᮱ጱ̶
pub mod submodule {
    use crate_helper_module;

    pub fn my_method() {
        // ๜ࣈcrate Ӿጱձ֜ᑕଧᶱ᮷ݢզ᭗ᬦӤᬿӷӻᥢڞጱᕟݳ๶᧣አᬀۗཛྷࣘ᯾ጱولള
̶ݗ
        crate_helper_module::crate_helper();
    }

    // ྌڍහ੒ձ֜ӧฎ `submodule` ጱݸդጱཛྷࣘ᮷ฎᵌᡐጱ
    fn my_implementation() {}

    #[cfg(test)]
    mod test {

        #[test]
        fn test_my_implementation() {
ྌ꧋ᦜਙᦢᳯ `submodule` ٖ᮱ጱᐺํࢩդ҅ݸԅྌཛྷࣘฎ `submodule` ጱࢩ //            
ᶱ҅ᘒӧտ׍ᇨᵌᐺ๦̶
            super::my_implementation();
        }
    }
}
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pub(in path)pub(in path), pub(crate)pub(crate), pub(super)pub(super), and 
pub(self)pub(self)

ᴻԧ޾ํلᐺํԏक़҅Rust ᬮ꧋ᦜአಁҁአىᲫਁ pub  ҂्กՐࣁᕳਧ֢አऒٖݢᥠጱᑕଧ
ᶱ̶्ก୵ୗጱᴴګᥢڞইӥғ

pub(in path)  ֵӞӻᑕଧᶱࣁ൉׀ጱ path  Ӿݢᥠ̶ path  ஠ᶳฎ्กٌݢᥠ௔ጱᑕଧ
ᶱጱᐙضཛྷ̶ࣘ
pub(crate)  ֵӞӻᑕଧᶱࣁ୮ڹ crate Ӿݢᥠ̶
pub(super)  ֵӞӻᑕଧᶱ੒ᆿཛྷࣘݢᥠ̶ᬯፘ୮ԭ pub(in super)̶
pub(self)  ֵӞӻᑕଧᶱ੒୮ڹཛྷࣘݢᥠ̶ᬯፘ୮ԭ pub(in self)  ౲ᘏ໑๜ӧֵአ 
pub̶

ᇇ๜૧୑: ՗ 2018ᇇ୏ত҅ pub(in path)  ጱ᪠ஆ஠ᶳզ crate̵ self౲ super୏
१̶2015ᇇᬮݢզֵአզ ::  ୏१ጱ᪠ஆ҅౲զ໑ཛྷࣘӥጱཛྷࣘݷጱ୏१ጱ᪠ஆ̶

ᬯ᯾ฎӞԶᐏֺғ
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pub mod outer_mod {
    pub mod inner_mod {
        // ྌڍහࣁ `outer_mod` ٖ᮱ݢᥠ
        pub(in crate::outer_mod) fn outer_mod_visible_fn() {}
2015ᇇӾํපࣁᚆݝӤ҅֕ᬯݶ //        
        pub(in outer_mod) fn outer_mod_visible_fn_2015() {}

        // ྌڍහ੒ෆӻ crate ᮷ݢᥠ
        pub(crate) fn crate_visible_fn() {}

        // ྌڍහࣁ `outer_mod` ӥݢᥠ
        pub(super) fn super_mod_visible_fn() {
            // ྌڍහԏಅզݢአ҅ฎࢩԅ౯ժݶࣁӞӻཛྷࣘӥ
            inner_mod_visible_fn();
        }

        // ᬯӻڍහࣁݝ `inner_mod` Ӿݢᥠ҅ᬯӨਙכ೮ᐺํጱපຎฎӞ໏ጱ̶
        pub(self) fn inner_mod_visible_fn() {}
    }
    pub fn foo() {
        inner_mod::outer_mod_visible_fn();
        inner_mod::crate_visible_fn();
        inner_mod::super_mod_visible_fn();

        // ྌڍහӧٚݢᥠ҅ࢩԅ౯ժࣁ  `inner_mod` ԏक़
        // Კ᧏! `inner_mod_visible_fn` ฎᐺํጱ
        //inner_mod::inner_mod_visible_fn();
    }
}

fn bar() {
    // ྌڍහՖݢᥠ҅ࢩԅ౯ժݶࣁӞӻ crate ᯾
    outer_mod::inner_mod::crate_visible_fn();

    // ྌڍහӧٚݢᥠ҅ࢩԅ౯ժࣁ`outer_mod`ԏक़
    // Კ᧏! `super_mod_visible_fn` ฎᐺํጱ
    //outer_mod::inner_mod::super_mod_visible_fn();

    // ྌڍහӧٚݢᥠ҅ࢩԅ౯ժࣁ`outer_mod`ԏक़
    // Კ᧏! `outer_mod_visible_fn` ฎᐺํጱ
    //outer_mod::inner_mod::outer_mod_visible_fn();

    outer_mod::foo();
}

fn main() { bar() }
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ဳ఺: ྌݙဩՐ੒ᑕଧᶱጱݢᥠ௔ႲےԧݚӞӻᴴ̶ګਙӧᚆכᦤᧆᑕଧᶱࣁ೰ਧ֢አऒ
ጱಅํ᮱ړ᮷ݢᥠ̶ᥝᦢᳯӞӻᑕଧᶱ҅୮֢ڹአऒٖਙጱಅํᆿᶱᬮฎ஠ᶳՖᆐݢᥠ̶

᯿੕ݢ޾ڊᥠ௔

Rust ꧋ᦜֵአ೰ե pub use ೰ե҅ಅզ꧋ᦜ᭗ᬦӤᶎํلԅᬯฎӞӻࢩᑕଧᶱ̶ڊ୏᯿੕ل 
ጱᥢڞḵᦤࣁݸ୮ڹཛྷࣘӾֵአᧆᑕଧᶱ̶᯿੕ڊ๜ᨶӤ꧋ᦜֵአํلොୗᦢᳯ᯿੕ڊጱᑕଧ
ᶱጱٖ᮱̶ֺই҅ӥᶎᑕଧฎํපጱғ

ᬯ఺ޱ፳ձ֜क़᮱ crate҅ݝᥝ୚አ implementation::api::f  ᮷ਖ਼තکᬲݍᵌᐺጱᲙ᧏ಸ
ᘒֵአ᪠ஆ api::f҅ޞ ᤩ꧋ᦜ̶ڞ 

୮᯿੕ڊᐺํᑕଧᶱ෸҅ݢզᦊԅਙ꧋ᦜ᭗ᬦ᯿੕ڊᎨ᪠ԧ“ᵌᐺ᱾(privacy chain)”҅ᘒӧฎ؟
᭗ଉᮎ໏᭗ᬦݷ޸ᑮᳵ੶ེᕮ຅๶փ᭓“ᵌᐺ᱾”̶

pub use self::implementation::api;

mod implementation {
    pub mod api {
        pub fn f() {}
    }
}

https://rustwiki.org/zh-CN/reference/print.html%23%E9%87%8D%E5%AF%BC%E5%87%BA%E5%92%8C%E5%8F%AF%E8%A7%81%E6%80%A7
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ٖਂཛྷࣳ

memory-model.md
commit: 2d3085f1bab9d751e8a9b92c3b27c049ad23fdd7 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-2

Rust ᬮဌํกᏟጱٖਂཛྷ̶ࣳᦜग़਍ᘏ޾ᤈӱӫӱՈॊྋࣁᎸᑪݱᐿ൉ໜ҅֕੪ፓڹᘒ᥺҅ᬯ
ො̶ࣈᧆ᧍᥺ӾՖฎӞӻ๚กᏟਧԎጱࣁ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%86%85%E5%AD%98%E6%A8%A1%E5%9E%8B
https://github.com/rust-lang/reference/blob/master/src/memory-model.md
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ኞਂ๗޾ᯈړਂٖ

memory-allocation-and-lifetime.md
commit: af1cf6d3ca3b7a8c434c142148742aa912e37c34 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-16

ᑕଧጱᑕଧᶱฎᮎԶڍහ̵ཛྷࣘ޾ᔄࣳ҅ਙժጱ꧊ࣁᖫᦲ෸ᤩᦇᓒڊ๶҅ଚӬࠔӞࣁؙਂࣈ
Rust ᬰᑕጱٖਂฉ؟Ӿ̶ᑕଧᶱ෬ӧฎۖாړᯈጱ҅Ԟӧฎۖா᯽නጱ̶

ञฎൈᬿ boxᔄࣳҁᦲᘏဳғboxฎӞᐿञړᯈ୵ୗ҅ᧆञړᯈᬬࢧӞӻ೰ݻᧆञړᯈጱٖਂࣈ
ݻ٬ԭ೰ݐᯈጱኞਂ๗ړ෈ᑍᬯӻ೰ᰒԅ box೰ᰒ౲ box୚አ҂ጱ᭗አ๞᧍̶ञݸጱ೰ᰒ҅࣎
ਙጱ box೰ᰒጱኞਂ๗̶ኧԭ box೰ᰒ๜᫝ݢᚆᤩփف౲փڊ຾଄҅౲ᘏਂؙࣁञӾ҅ࢩྌञ
ᦤḦכᯈᤩړᯈጱෆӻኞਂ๗ٖ҅ᧆञړञࣁᯈਙժጱ຾଄ਂၚጱ෸ᳵᳩ̶ړতڡᚆྲݢᯈړ
ኸࣁञӾጱܔӞ֖ᗝ — ਙ࿞ᬱӧտࢩᑏۖ box೰ᰒᘒ᯿ෛړᯈٖਂ̶࣎ࣈ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%86%85%E5%AD%98%E5%88%86%E9%85%8D%E5%92%8C%E7%94%9F%E5%AD%98%E6%9C%9F
https://github.com/rust-lang/reference/blob/master/src/memory-allocation-and-lifetime.md
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ᰁݒ

variables.md
commit: 79fcc6e4453919977b8b3bdf5aee71146c89217d 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-16

ᰁ̶ݒੴ᮱ݷᰁ౲ٍݒጱԁ෸ݷ܇හ݇හ̵ڍݷզฎٍݢᰁฎ຾଄᯾ጱӞӻᕟկ҅ݒ

ੴ᮱ݒᰁҁ౲*๜ࣈ຾(stack-local)*ړᯈ҂ፗള೮ํӞӻ꧊҅ᧆ꧊ࣁ຾ٖਂӾړᯈ̶ᧆ꧊ฎ຾଄
ጱӞ᮱̶ړ

ੴ᮱ݒᰁฎӧݒݢጱ҅ᴻᶋᇙ्ڦก̶ֺইғ let mut x = ...̶

ጱ҅ᴻᶋአ mutݒݢහ݇හฎӧڍ  ्ก̶ىᲫਁ mut ଫአԭᔲ᪙፳ਙጱᮎӻ݇හ̶ֺݝ 
ইғ |mut x, y| fn f(mut x: Box<i32>, y: Box<i32>) ޾   ्กԧӞӻݒݒݢᰁ x Ӟӻ޾ 
ӧݒݒݢᰁ y̶

ᯈෆӻ଄꧊ጱړত۸ᇫாڡ଄ୌᒈ෸҅զ๚ࣁଉாጱฎݍᰁ̶ྌ॒Ӟݒত۸ੴ᮱ڡᯈ෸ӧտړ
ੴ᮱ݒᰁ̶ڍහӾጱݸᖅ᧍ݢݙզڡত۸ੴ᮱ݒᰁ҅Ԟݢզӧڡত۸ੴ᮱ݒᰁ̶ੴ᮱ݒᰁํݝ
಍ᚆֵአݸত۸ڡ᪠ஆၞګᬡጱഴکݢ᭗ᬦಅํࣁ

ӥᶎᐏֺӾ҅ࣁ init_after_if  ฎࣁ ifᤒᬡୗಗᤈݸᤩڡত۸ጱ҅ᘒ uninit_after_if  ӧ
ฎ҅ࢩԅਙဌํࣁ else ত۸̶ڡඪ᯾ᤩړ 

fn initialization_example() {
    let init_after_if: ();
    let uninit_after_if: ();

    if random_bool() {
        init_after_if = ();
        uninit_after_if = ();
    } else {
        init_after_if = ();
    }

    init_after_if; // ok
    // uninit_after_if; // Კ᧏ғֵአݢᚆ๚ڡত۸ጱ `uninit_after_if`
}

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8F%98%E9%87%8F
https://github.com/rust-lang/reference/blob/master/src/variables.md
https://rustwiki.org/zh-CN/reference/expressions.html%23temporaries
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-expressions
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᱾ള

linkage.md
commit: 1426474192ecc9c13165c1d4772b26e8445f5734
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-23

ဳ఺ғ๜ᜓๅग़ጱฎ՗ᖫᦲ࢏ጱ᥯ଶ๶ൈᬿጱ҅ᘒӧฎ᧍᥺̶

Rust ᖫᦲ࢏ඪ೮ग़ᐿਖ਼ crate ᱾ള᩸๶ֵአጱොဩ҅ᬯԶ᱾ളොဩݢզฎᶉாጱ҅Ԟݢզฎۖ
ாጱ̶๜ᜓਖ਼ᘸᆌറᔱᬯԶ᱾ളොဩ҅ىԭ๜ࣈପጱๅग़מ௳᧗݇ᴅ The Book Ӿጱ FFI ፘىᒍ
ᜓ̶

եᤈ݇හ౲ٖ᮱ crate_typeં௔๶ኞ౮ग़ӻ຅կ޸զ᭗ᬦֵአݢ࢏ӞӻᖫᦲտᦾӾ҅ᖫᦲࣁ
(artifacts)̶ইຎ೰ਧԧӞӻ౲ग़ӻ޸եᤈ݇හ҅ڞਖ਼஺ኼҁრᎱٖ᮱೰ਧጱ҂ಅํ 
crate_typeં௔҅զݝ׎຅ୌኧ޸եᤈ೰ਧጱ຅կ̶

--crate-type=bin  ౲ #[crate_type = "bin"]  - ਖ਼ኞ౮Ӟӻݢಗᤈ෈կ̶ᬯ੪ᥝ࿢ࣁ
crate ӾํӞӻ mainڍහ҅ਙਖ਼ࣁᑕଧ୏তಗᤈ෸ᬩᤈ̶ᬯਖ਼᱾ളಅํ Rust ޾๜ׁࣈ
ᩢ҅ኞ౮Ӟӻܔᇿጱݎړݢጱԫᬰګ෈կ̶ྌᔄࣳԅἕᦊጱ crate ᔄ̶ࣳ

--crate-type=lib  ౲ #[crate_type = "lib"]  - ਖ਼ኞ౮Ӟӻ Rustପ(library)̶๋֕ᕣ
տᏟڔᬌڊ/ኞ౮Ջԍᔄࣳጱପࣁ๚ኞ౮ԏڹᬮӧঅႴศᏟਧ҅ࢩԅପํग़ᐿᤒሿ୵ୗ̶
ֵአ lib  ᬯӻ᭗አᭌᶱጱፓጱฎኞ౮“ᖫᦲ࢏വគ”ጱᔄࣳጱପ̶؟ᐿ೰ਧᬌڊପᔄࣳጱ
ᭌᶱࣁ rustc ᯾তᕣݢአ҅֕ฎྯེਫᴬᬌڊጱପጱᔄࣳݢᚆտᵋ፳ਫᴬఘ٭ጱӧݶᘒӧ
໒ጱପᔄࣳ҅ᘒ libᷚݶҁପጱ҂ᔄࣳᭌᶱ᮷೰ਧԧӧڊਙጱᬌ̶ٌݶ զ፡֢ฎᮎԶݢ 
ᔄࣳӾጱ຤ӻᔄࣳጱݷڦҁٍ֛ਫᴬጱᬌڊጱᔄࣳฎᖫᦲ٬࢏ਧጱ҂̶

--crate-type=dylib  ౲ #[crate_type = "dylib"]  - ਖ਼ኞ౮Ӟӻۖா Rustପ̶ᬯӨ 
lib  ᭌᶱጱᬌڊᔄࣳӧࢩ҅ݶԅᬯӻᭌᶱտ୩ګኞ౮ۖாପ̶ኞ౮ጱۖாପݢզአٌ֢
՜ପ޾/౲ݢಗᤈ෈կጱׁᩢ̶ᬯᐿᬌڊᔄࣳਖ਼ڠୌׁᩢԭٍ֛ଘݣጱପҁLinux Ӥԅ 
*.so҅macOS Ӥԅ *.dylib̵Windows Ӥԅ *.dll҂̶

--crate-type=staticlib  ౲ #[crate_type = "staticlib"]  - ਖ਼ኞ౮Ӟӻᶉாᔮᕹ
ପ̶ᬯӻᭌᶱӨٌ՜ᭌᶱጱପᬌڊጱӧݶԏ॒ࣁԭ——୮ڹᖫᦲ࢏࿞ᬱӧտ੤ᦶ݄᱾ളྌ

staticlib  ᬌ1̶ڊྌᭌᶱጱፓጱฎڠୌӞӻ۱ތಅํ๜ࣈ crate ጱդᎱզ݊ಅํӤ჋ׁ
ᩢጱᶉாପ̶ྌᬌڊᔄࣳਖ਼ࣁ Linux̵macOS ޾ Windows(MinGW) ଘݣӤڠୌ *.a  ୭

https://rustwiki.org/zh-CN/reference/print.html%23%E9%93%BE%E6%8E%A5
https://github.com/rust-lang/reference/blob/master/src/linkage.md
https://doc.rust-lang.org/book/ch19-01-unsafe-rust.html%23using-extern-functions-to-call-external-code
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
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໩෈կ(archive)҅౲ᘏࣁ Windows(MSVC) ଘݣӤڠୌ *.lib  ପ෈կ̶ࣁᬯԶఘ٭ӥ҅
ֺইਖ਼ RustդᎱ᱾ളکሿํጱᶋ RustଫአᑕଧӾ҅വគֵአᬯᐿᔄࣳ҅ࢩԅਙӧտۖா
ׁᩢԭٌ՜ Rust դᎱ̶

--crate-type=cdylib  ౲ #[crate_type = "cdylib"]  - ਖ਼ኞ౮Ӟӻۖாᔮᕹପ̶ইຎ
ᖫᦲᬌڊጱۖாପᥝᤩݚӞᐿ᧍᥺ے᫹ֵአ҅᧗ֵአᬯᐿᖫᦲᭌᶱ̶ᬯᐿᭌᶱጱᬌڊਖ਼ࣁ
Linux Ӥڠୌ *.so  ෈կ҅ࣁ macOS Ӥڠୌ *.dylib  ෈կ҅ࣁ Windows Ӥڠୌ 
*.dll  ෈կ̶

--crate-type=rlib  ౲ #[crate_type = "rlib"]  - ਖ਼ኞ౮Ӟӻ“Rustପ”̶ਙᤩአ֢Ӟ
ӻӾᳵ຅կ҅ݢզᤩᦊԅฎӞӻ“ᶉா Rustପ”̶Ө staticlib  ᔄࣳጱପ෈կӧ҅ݶᬯԶ 
rlib  ᔄࣳጱପ෈կզݸտ֢ԅٌ՜ RustդᎱ෈կጱӤ჋ׁᩢ҅๚๶੒ᮎԶ RustդᎱ෈
կᬰᤈᖫᦲ෸҅ᮎ෸ጱᖫᦲ࢏տ᱾ଚᥴ᯽ྌ rlib෈կ̶ᬯ๜ᨶӤ఺ޱ፳ҁᮎ෸ጱ҂ 
rustc  ਖ਼ࣁҁྌ҂ rlib  ෈կӾັತزහഝ(metadata)҅੪ۖࣁ؟ாପӾັತزහഝӞ
໏̶᪙ staticlib  ᬌڊᔄࣳᔄ֒҅ᬯᐿᔄࣳጱᬌڊଉᯈݳአԭኞ౮ᶉா᱾ളጱݢಗᤈ෈
կ(statically linked executable)̶

--crate-type=proc-macro  ౲ #[crate_type = "proc-macro"]  - ኞ౮ጱᬌڊᔄࣳဌํ
ᤩ೰ਧ҅֕ฎইຎ᭗ᬦ -L  ൉׀ԧ᪠ஆ݇හ҅ᖫᦲ࢏ਖ਼಩ᬌڊ຅կᦩڦԅਡ҅ᬌڊጱਡݢ
զᤩٌ՜ Rust ᑕଧے᫹ֵአ̶ֵአྌ crate ᔄࣳᖫᦲጱ crate ݝᚆ੕ڊᬦᑕਡ̶ᖫᦲ࢏
ਖ਼ᛔۖᦡᗝ proc_macroં௔ᯈᗝᭌᶱ̶ᖫᦲ crate ጱፓຽଘݣ(target)௛ฎ޾୮ڹᖫᦲ
x86_64 ࣁӞᛘ̶ֺই҅ইຎݣଘࣁಅ࢏  CPU ጱ Linux ଘݣӤಗᤈᖫᦲ҅ᮎԍፓຽਖ਼ฎ 
x86_64-unknown-linux-gnuֵ҅ܨᧆ crate ฎݚӞӻӧݶᖫᦲፓຽጱ crate ጱׁᩢ̶

᧗ဳ఺҅ᬯԶᭌᶱฎݢञֵݖአጱ҅ইຎݶ෸ֵአԧग़ӻᭌᶱ҅ᮎԍᖫᦲ࢏ਖ਼Ӟེኞ౮ಅํᬯ
Զᭌᶱىᘶጱጱᬌڊᔄࣳ҅ᘒӧ஠॔ݍग़ེᖫᦲ̶֕ฎ҅޸եᤈٖ޾᮱ crate_type  ં௔ᯈᗝ
ӧᚆݶ෸᩸ප̶ইຎֵݝአԧӧଃં௔꧊ጱ crate_type  ં௔ᯈᗝ҅ڞਖ਼ኞ౮ಅํᔄࣳጱᬌ
෸೰ਧԧӞӻ౲ग़ӻ --crate-typeݶইຎ֕҅ڊ ̶ڊኞ౮ᬯԶ೰ਧጱᬌݝڞեᤈ݇හ҅޸ 

੒ԭಅํᬯԶӧݶᔄࣳጱᬌ҅ڊইຎ crate A ׁᩢԭ crate B҅ᮎԍෆӻᔮᕹӾஉݢᚆํग़ᐿӧ
տັತ rlibݝ࢏୵ୗጱ B҅֕ฎ҅ᖫᦲݶ  ᔄࣳጱۖ޾ாପᔄࣳጱ̶ํԧׁᩢପጱᬯӷӻᭌ
ᶱ҅ᖫᦲࣁ࢏຤Զ෸ײᬮฎ஠ᶳࣁᬯӷᐿᔄࣳԏᳵ؉ڊᭌೠ̶ᘍᡤکᬯӞᅩ҅ᖫᦲ٬ࣁ࢏ਧֵ
አߺᐿׁᩢىᔮᔄࣳ෸ਖ਼᭽஗զӥᥢڞғ

1. ইຎ୮ڹኞ౮ᶉாପ҅ڞᵱᥝಅํӤ჋ׁᩢ᮷զ rlib  ᔄࣳݢአ̶ᬯӻᵱ࿢რԭӧᚆਖ਼ۖ
ாପ᫨ഘԅᶉாᔄࣳጱ̶ܻࢩ

ဳ఺҅ӧݢᚆਖ਼๜ۖࣈாׁᩢ᱾ളکᶉாପ҅ࣁᬯᐿఘ٭ӥ҅ਖ਼಑ىํܦಅํ๚᱾ളጱ๜
̶ޞாׁᩢጱᦄۖࣈ

2. ইຎ୮ڹኞ౮ rlib  ෈կ҅ڞ੒Ӥ჋ׁᩢጱݢአᔄࣳဌํձ֜ᴴ҅ګՐᵱᥝ࿢ಅํᬯԶ෈

https://rustwiki.org/zh-CN/reference/procedural-macros.html
https://rustwiki.org/zh-CN/reference/conditional-compilation.html
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կ᮷ݢզ՗ٌӾ᧛زڊහഝ̶

ฎ rlibࢩܻ  ෈կӧ۱ތਙժጱձ֜Ӥ჋ׁᩢ̶֕ইຎಅํጱ rlib  ෈կ᮷۱ތӞղ 
libstd.rlib  ጱۅ๜҅ᮎᖫᦲපሲ޾ಗᤈපሲਖ਼य़ଏᴳ̶֗

3. ইຎ୮ڹኞ౮ݢಗᤈ෈կ҅ଚӬဌํ೰ਧ -C prefer-dynamic  ݇හ҅ڞḒض੤ᦶզ 
rlib  ᔄࣳັತׁᩢ̶ইຎ຤Զׁᩢࣁ rlib ᔄࣳ෈կӾӧݢአ҅ڞ੤ᦶۖா᱾ളҁᥠӥ
෈҂̶

4. ইຎ୮ڹኞ౮ۖா᱾ളጱۖாପ౲ݢಗᤈ෈կ҅ڞᖫᦲ࢏ਖ਼੤ᦶܐ᧣՗ rlib ౲ dylib ᔄࣳ
ጱ෈կ᯾឴ݢݐአׁᩢىᔮ҅զڠୌ๋ᕣԾ̶ߝ

ᖫᦲ࢏ጱԆᥝፓຽฎᏟכձ֜Ӟӻପӧտࣁձ֜຅կӾڊሿग̶़ֺེই҅ইຎۖாପ B ޾
C ᮷ᶉா݄ࣈ᱾ളԧପ A҅ᮎԍ୮ڹ crate ੪ӧᚆݶ෸᱾ളک B ޾ C҅ࢩԅ A ํӷӻۅ
๜̶ᖫᦲ࢏꧋ᦜႰֵݳአ rlib ޾ dylib ᔄࣳ҅֕ᬯӞᴴګ஠ᶳᤩჿ᪃̶

ᖫᦲ࢏ፓڹဌํਫሿձ֜ොဩ๶൉ᐏପଫᧆ᱾ളߺکᐿᔄࣳጱପ̶୮ᭌೠۖா᱾ള෸҅ᖫ
ᦲ࢏ਖ਼੤ᦶ๋य़۸ۖாׁᩢ҅ݶ෸Ֆᆐ꧋ᦜ᭗ᬦ rlib ᔄࣳ᱾ള຤Զׁᩢ̶

੒ԭय़ग़හఘ҅٭ইຎಅํጱݢአପ᮷ฎ dylib ᔄࣳጱۖாପ҅ڞവគᭌೠۖா᱾ള̶੒
ԭٌ՜ఘ҅٭ইຎᖫᦲ࢏෫ဩᏟਧӞӻପکବଫᧆ݄᱾ളਙጱߺᐿᔄࣳጱᇇ๜҅ڞտݎ૲
ᦄ̶ޞ

᭗ଉ҅ --crate-type=bin  ౲ --crate-type=lib  ଫᧆ᪃զჿ᪃ಅํጱᖫᦲᵱ࿢҅ࣁํݝᵱᥝ
੒ crate ጱᬌڊᔄࣳᬰᤈๅᕡᔉଶጱഴګ෸҅಍ᵱᥝֵአٌ՜ᭌᶱ̶

ᶉாCᬩᤈ෸ۖ޾ாCᬩᤈ෸

Ӟᛱ๶᧔҅ຽٵପտݶ෸ੱێඪ೮ᖫᦲፓຽጱᶉா᱾ളࣳCᬩᤈ෸ۖ޾ா᱾ളࣳCᬩᤈ෸̶ֺ
ই҅ፓຽ x86_64-pc-windows-msvc x86_64-unknown-linux-musl ޾   ᭗ଉ᮷ଃํCᬩᤈ෸҅
አಁݢզೲᛔ૩ጱ؇অ݄ᭌೠᶉா᱾ള౲ۖா᱾ളکྌᬩᤈ෸̶ᖫᦲ࢏Ӿಅํጱᖫᦲፓຽ᮷ํ
Ӟӻ᱾ളک Cᬩᤈ෸ጱἕᦊཛྷୗ̶ἕᦊఘ٭ӥ҅ଉᥠጱᖫᦲፓຽ᮷ἕᦊฎᭌೠۖா᱾ളጱ҅֕
Ԟਂࣁἕᦊఘ٭ӥฎᶉா᱾ളጱఘֺ҅٭ইғ

arm-unknown-linux-musleabi

arm-unknown-linux-musleabihf

armv7-unknown-linux-musleabihf

i686-unknown-linux-musl

x86_64-unknown-linux-musl

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%99%E6%80%81c%E8%BF%90%E8%A1%8C%E6%97%B6%E5%92%8C%E5%8A%A8%E6%80%81c%E8%BF%90%E8%A1%8C%E6%97%B6
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Cᬩᤈ෸ጱ᱾ളᔄࣳᤩᯈᗝԅ᭗ᬦ crt-static  ፓຽᇙ௔꧊๶୏̶ސᬯԶፓຽᇙ௔᭗ଉฎ՗޸
եᤈ᭗ᬦ޸եᤈ݇හփ᭓ᕳᖫᦲ࢏๶ᦡᗝጱ̶ֺই҅ᥝސአᶉாᬩᤈ෸҅ଫᧆಗᤈғ

ইຎమۖா᱾ളکCᬩᤈ෸҅ଫᧆಗᤈғ

ӧඪ೮کࣁ Cᬩᤈ෸ጱ᱾ളᔄࣳԏᳵڔഘጱᖫᦲፓຽਖ਼஺ኼᬯӻຽப̶ୌᦓ༄ັኞ౮ጱԫᬰګ
෈կ҅զᏟࣁכᖫᦲ౮ۑԏ҅ݸইᶼ๗ጱᮎ໏᱾ളԧ Cᬩᤈ෸̶

crate ๜᫝Ԟݢզ༄ၥই֜᱾ള Cᬩᤈ෸̶ֺই҅MSVCଘݣӤጱդᎱᵱᥝ໑ഝ᱾ളᬩᤈ෸ጱො
ୗᬰᤈ૧୑௔ጱᖫᦲҁֺইᭌೠֵአ /MT  ౲ /MD҂̶ፓݢڹ᭗ᬦ cfgં௔ጱ 
target_featureᭌᶱ੕ڊ༄ၥᕮຎғ

ᬮ᧗ဳ఺҅Cargo຅ୌᚕ๜ݢզ᭗ᬦሾहݒᰁ๶༄ၥྌᇙ௔̶ࣁ຅ୌᚕ๜Ӿ҅఍ݢզ᭗ᬦইӥդ
Ꮁ༄ၥ᱾ളᔄࣳғ

ᥝࣁ๜ֵࣈአྌᇙ௔҅᭗ଉᵱᥝֵአ RUSTFLAGS  ሾहݒᰁ᭗ᬦ Cargo ๶ԅᖫᦲ࢏೰ਧ݇හ̶

rustc -C target-feature=+crt-static foo.rs

rustc -C target-feature=-crt-static foo.rs

#[cfg(target_feature = "crt-static")]
fn foo() {
    println!("Cᬩᤈ෸ଫᧆᤩᶉா᱾ള");
}

#[cfg(not(target_feature = "crt-static"))]
fn foo() {
    println!("Cᬩᤈ෸ଫᧆᤩۖா᱾ള");
}

use std::env;

fn main() {
    let linkage = 
env::var("CARGO_CFG_TARGET_FEATURE").unwrap_or(String::new());

    if linkage.contains("crt-static") {
        println!("Cᬩᤈ෸ଫᧆᤩᶉா᱾ള");
    } else {
        println!("Cᬩᤈ෸ଫᧆᤩۖா᱾ള");
    }
}

https://rustwiki.org/zh-CN/reference/conditional-compilation.html%23target_feature
https://doc.rust-lang.org/cargo/reference/environment-variables.html%23environment-variables-cargo-sets-for-build-scripts
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ֺই҅ᥝࣁ MSVC ଘݣӤᖫᦲᶉா᱾ളጱԫᬰګ෈կ҅ᵱᥝಗᤈғ

1 ᦲᘏቘᥴྌᖫᦲᭌᶱฎਖ਼๜ࣈ Rust crate ٌ޾Ӥ჋ׁᩢᩒრᖫᦲᬌڊ౮Ӟӻପٌ҅׀՜ଫአᑕଧֵአጱ̶
ಅզ੒୮ڹᖫᦲᘒ᥺҅ӧᚆׁᩢᬮӧਂࣁጱᩒრҔ݈ࢩԅٌ՜ Rust crate ጱᖫᦲ෫ဩਖ਼ᶉாପ֢ԅᖫᦲ෸ׁ
ᩢጱӤ჋ᩒრ҅ಅզᖫᦲٌ՜ Rust crate ጱᖫᦲ࢏Ԟӧտ๶᱾ളྌ staticlib  ᬌ̶ڊ

RUSTFLAGS='-C target-feature=+crt-static' cargo build --target x86_64-pc-
windows-msvc



2022/5/27 17:31Rust 参考⼿册 中⽂版

第381/418⻚https://rustwiki.org/zh-CN/reference/print.html

ᶋਞق௔

unsafety.md
commit: b0e0ad6490d6517c19546b1023948986578fc378 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-2

ᶋਞق඙֢(Unsafe operations)ฎᮎԶݢᚆᄟࣈࣁᬲݍ Rust ᶉா᧍Ԏ᯾ጱਂٖ޾ਞכقᵑፘ
ጱ඙̶֢ى

զӥ᧍᥺ᕆڦጱᇙ௔ӧᚆࣁ Rust ጱਞق(safe)ৼᵞӾֵአ:

᧛ݐ౲ٟݒݢفᶉாݒᰁҔ᧛ݐ౲ٟف౲क़᮱ᶉாݒᰁ̶
ᦢᳯ[ᘶ֛ݳ( union )]ጱਁྦྷ҅ဳ఺ӧฎᕳਙጱਁྦྷᩙ꧊̶
᧣አӞӻᶋਞق(unsafe)ڍහҁ۱ೡक़᮱ڍහٖ޾޾᮱ڍහ(intrinsic)҂̶
ਫሿᶋਞق(unsafe) trait.

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%9E%E5%AE%89%E5%85%A8%E6%80%A7
https://github.com/rust-lang/reference/blob/master/src/unsafety.md
https://rustwiki.org/zh-CN/reference/items/static-items.html%23mutable-statics
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/items/traits.html%23unsafe-traits
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ᶋਞڍقහ

unsafe-functions.md
commit: 4a2bdf896cd2df370a91d14cb8ba04e326cd21db 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-16

ᶋਞڍقහฎ೰ࣁձ֜ݢᚆጱӤӥ෈޾/౲ձ֜ݢᚆጱᬌفӾݢᚆڊሿӧਞقఘ٭ጱڍහ̶ᬯ໏
ጱڍහ஠ᶳզىᲫਁ unsafe )قᶋਞࣁᚆݝଚӬ҅᷶ץᖗڹ  unsafe )ࣘ౲ٌ՜ᶋਞق( unsafe )
හ̶ڍහӾ᧣አྌᔄڍ

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%9E%E5%AE%89%E5%85%A8%E5%87%BD%E6%95%B0
https://github.com/rust-lang/reference/blob/master/src/unsafe-functions.md
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ᶋਞࣘق

unsafe-blocks.md
commit: 4a2bdf896cd2df370a91d14cb8ba04e326cd21db 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-16

ӞӻդᎱࣘݢզզىᲫਁ unsafe  ֢ԅڹᖗ҅զ꧋ᦜࣁਞق(safe)ڍහӾ᧣አᶋਞق( unsafe )
හ౲੒᥃೰ᰒ؉ᥴ୚አ඙̶֢ڍ

୮ᑕଧާᏟמ຤Զᄟࣁጱᶋਞق඙֢ਫᴬӤฎਞقጱ҅՜ժݢզਖ਼ᬯྦྷդᎱҁ֢ԅӞӻෆ֛҂
੗ᤰᬰӞӻᶋਞق( unsafe )ࣘӾ̶ᖫᦲ࢏ਖ਼ᦊԅࣁ୮ڹጱӤӥ෈Ӿֵአᬯ໏ጱդᎱฎਞقጱ̶

ᶋਞࣘقአԭ੗ᤰक़᮱ପ̵ፗള඙֢Ꮭկ౲ਫሿ᧍᥺Ӿဌํፗള൉׀ጱᇙ௔̶ֺই҅Rust ൉׀
ԧਫሿٖਂਞقଚݎಅᵱጱ᧍᥺ᇙ௔҅֕ฎᕚᑕ޾ၾ௳փ᭓ጱਫሿҁဌࣁ᧍᥺Ӿਫሿ҅ᘒ҂ฎ
ପӾਫሿጱ̶ٵຽࣁ

Rust ጱᔄࣳᔮᕹฎۖாਞق๵ྃ(dynamic safety requirements)ጱכਝᬪ֒꧊҅ࢩྌࣁ຤Զఘ
ᚆগݝդᎱӾ҅قਞࣁ᱾ᤒӧฎ໅ࣳᕮ຅҅ᮎݻ݌դᎱտଃ๶௔ᚆഖ०̶ֺই҅قӥֵአਞ٭
)قአ୚አᦇහ೰ᰒᤒᐏ̶᭗ᬦֵአᶋਞֵܐ unsafe ᱾ളᤒᐏԅܻত೰ᰒ҅ᬯݻݍզਖ਼ݢ҅ࣘ(
໏ݝአӞ੶ box੗ᤰ੪ᚆਫሿԧ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%9E%E5%AE%89%E5%85%A8%E5%9D%97
https://github.com/rust-lang/reference/blob/master/src/unsafe-blocks.md
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๚ਧԎጱᤈԅ

behavior-considered-undefined.md
commit: 5524a17a22c94ad21ab28d545c316909ebda0e31 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-11

ইຎ Rust դᎱڊሿԧӥᶎڜᤒӾጱձ֜ᤈԅ҅ڞྌդᎱᤩᦊԅӧྋᏟ̶ᬯ۱ೡᶋਞق
( unsafe ሿ๚ਧԎᤈԅ(undefinedڊع፳᭿ޱ఺ݝقහ᯾ጱդᎱ̶ᶋਞڍقᶋਞ޾ࣘ(
behavior)ጱᨱձࣁᑕଧާҔਙဌํදݒձ֜ىԭ Rust ᑕଧ஠ᶳᏟכӧᚆٟڊ੕ᛘ๚ਧԎᤈԅ
ጱդᎱጱԪਫ̶

ӥᬿ๚ਧԎᤈԅฎᑕଧݎդᎱӧտ᥶قդᎱԻ԰ጱਞقձ֜ӨᶋਞכդᎱ෸҅Ꮯقᖫٟᶋਞࣁ
ާጱᨱձ̶੒ԭձֵ֜አᶋਞقդᎱጱਞقਮಁᒒ(safe client)҅ইຎ୮ڹ๵կჿ᪃ԧྌᶋਞق
դᎱ੒ԭਞق๵կጱᥝ࿢҅ᮎྌྌᶋਞقդᎱ੒ԭྌਞقਮಁᒒ੪ฎ؋ौጱ(sound)Ҕইຎᶋਞ
)ق unsafe )դᎱݢզᤩਞقդᎱᄂአզᛘڊሿ๚ਧԎᤈԅ҅ᮎԍྌᶋਞق( unsafe )դᎱ੒ᬯԶ
ਞقդᎱ๶᧔੪ฎӧ؋ौጱ(unsound)̶

⚠  ᦄޞғ ӥᶎጱڜᤒଚᶋᧇੱ෫᭳ࣈᗔڜԧ Rust Ӿጱ๚ਧԎᤈԅ̶ᘒӬ੒ԭࣁᶋਞق
դᎱӾՋԍฎกᏟӧ꧋ᦜጱ҅ፓڹ Rust ᬮဌํྋୗጱ᧍Ԏཛྷࣳ҅ࢩྌਖ਼๶ݢᚆտํๅग़
ጱᤈԅᤩᦊԅฎӧਞقጱ̶ӥᶎጱڜᤒՐՐฎ౯ժ୮ڹᏟਧᎣปጱ๚ਧԎᤈԅ̶ࣁᖫٟᶋ
ਞقդᎱԏ҅ڹ᧗ᴅ᧛ Rustonomicon̶

හഝᒋԩ̶
) ఏ࣮౲๚੒ἶጱ᥃೰ᰒӤಗᤈᥴ୚አ඙֢ࣁ *expr )҅ኜᛗ֖ᗝᤒᬡୗ(e.g. addr_of!
(&*expr) )ӤԞӧਞ̶ق
Ꮘࣕ೰ᰒݷڦᥢ̶ڞ &mut T T& ޾   ᭽஗ LLVM ጱ֢አऒ෫ݷڦ(noalias)ཛྷࣳ(scoped
noalias model)҅ᴻᶋ &T  ٖ᮱۱ތ UnsafeCell<U>  ᔄ̶ࣳ
)ጱහഝ̶ଉᰁݒݢදӧץ const )ᶱٖጱಅํහഝ᮷ฎӧݒݢጱ̶ྌक़҅ಅํ᭗ᬦوՁ୚
አള᥶کጱහഝ౲ӧݒݢᕬਧಅ೜ํጱහഝ᮷ฎӧݒݢጱ҅ᴻᶋᧆහഝ۱ࣁތ 
UnsafeCell<U>  Ӿ̶

᭗ᬦᖫᦲٖ࢏᮱ڍහ(compiler intrinsics)᧣አ๚ਧԎᤈԅ̶1

ಗᤈचԭ୮ڹଘݣӧඪ೮ጱଘݣᇙ௔ᖫᦲጱդᎱҁ݇ᥠ target_feature҂̶
አᲙ᧏ጱ ABIᕅਧ๶᧣አڍහ҅౲ֵአᲙ᧏ጱ ABI઀୏ᕅਧ๶՗຤ڍහ᯾᩸ݎ઀୏
(unwinding)̶
Ծኞᶋဩ꧊(invalid value)҅ࣁֵܨᐺํਁྦྷ޾๜ݒࣈᰁӾԞฎইྌ̶“Ծኞ”꧊ݎኞࣁᬯԶ
෸ײғ಩꧊ᩙᕳ֖ᗝᤒᬡୗ̵՗֖ᗝᤒᬡୗ᯾᧛ݐ꧊̵փ᭓꧊ᕳڍහ/च๜ᬩᓒ(primitive
operation)౲՗ڍහ/च๜ᬩᓒӾᬬࢧ꧊̶ զӥ꧊ᶋဩ꧊ҁፘ੒ԭਙժݱᛔጱᔄࣳ๶

https://rustwiki.org/zh-CN/reference/print.html%23%E6%9C%AA%E5%AE%9A%E4%B9%89%E7%9A%84%E8%A1%8C%E4%B8%BA
https://github.com/rust-lang/reference/blob/master/src/behavior-considered-undefined.md
https://doc.rust-lang.org/nomicon/index.html
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html%23dangling-pointers
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/expressions.html%23place-expressions-and-value-expressions
https://llvm.org/docs/LangRef.html%23pointer-aliasing-rules
https://llvm.org/docs/LangRef.html%23noalias
https://doc.rust-lang.org/std/cell/struct.UnsafeCell.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://doc.rust-lang.org/std/cell/struct.UnsafeCell.html
https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%91%E6%B3%A81
https://rustwiki.org/zh-CN/reference/attributes/codegen.html%23the-target_feature-attribute
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᧔҂ғ

૲ਫ਼ࣳ boolӾᴻ false  ( 0 ) ౲ true  ( 1 ) ԏक़ጱ꧊̶

ӧ۱ೡࣁᧆຍԈ( enum )ᔄࣳਧԎӾጱڦڣ꧊̶

೰ݻԅᑮ(null)ጱڍහ೰ᰒ( fn  pointer)̶

դቘᎱᅩ(Surrogate)౲Ꮁᅩय़ԭ char::MAX  ጱਁᒧ( char )꧊̶

!ᔄࣳጱ꧊ҁձ֜ྌᔄࣳጱ꧊᮷ฎᶋဩጱ҂̶

՗๚ڡত۸ጱٖਂӾ҅౲՗ਁᒧԀڔᇆ( str )ጱ๚ڡত۸᮱ݐ឴ړጱෆහ
ҁi*/u*҂̵ၶᅩ꧊ҁf*҂౲᥃೰ᰒ̶

୚አ౲ Box<T>  ҁդᤒጱ೰ᰒ҂೰ݻԧఏ࣮(dangling)̵๚੒ἶ౲೰ݻᶋဩ꧊̶

਼(wide)୚አ̵ Box<T>  ౲ܻত೰ᰒӾଃํᶋဩزහഝ(metadata)ғ

ইຎ trait੒᨝( dyn Trait )ጱزහഝӧฎ೰ݻ Trait  ጱᡦڍහᤒ(vtable)ҁᧆ
ᡦڍහᤒӨᧆ೰ᰒ౲୚አಅ೰ݻጱਫᴬۖா trait ፘ܃ᯈ҂ጱ೰ᰒ҅ڞ dyn 
Trait හഝᶋဩ̶ز 
ইຎڔᇆጱᳩଶӧฎํපጱ usize҅ڞᧆڔᇆጱزහഝฎᶋဩጱҁԞ੪ฎ
᧔҅ӧᚆ՗ਙ๚ڡত۸ጱٖਂӾ᧛ݐਙ҂̶

ଃํᶋဩ꧊ጱᛔਧԎᔄࣳጱ꧊ᶋဩ̶ࣁຽٵପӾ҅ᬯ๵׏౮ԧ NonNull<T>  ޾ 
NonZero*  ጱڊሿ̶

ဳ఺ғ rustc  ฎֵአᬮ๚ᑞਧӥ๶ጱં௔ 
rustc_layout_scalar_valid_range_*  ๶ḵᦤᬯ๵ᥢڞጱ̶

ဳ఺ғ ๚ڡত۸ጱٖਂ੒ԭձٍ֜ํํᴴํප꧊ᵞጱᔄࣳ๶᧔Ԟᵌୗᶋဩ̶Ԟ੪ฎ᧔҅꧋ᦜ᧛
)֛ݳᘶࣁኞݎݝ٭ত۸ٖਂጱఘڡ๚ݐ union )ٖ᮱޾“੒ἶऴ꧌܄(padding)”᯾ҁᔄࣳጱਁྦྷ/
ᔰԏᳵጱᳵᵐ҂̶ز

ဳ఺ғ๚ਧԎᤈԅ୽ߥෆӻᑕଧ̶ֺই҅ࣁ C Ӿ᧣አӞӻ Cڍහ૪ᕪڊሿԧ๚ਧԎᤈԅ҅
ᬯ఺ޱ፳۱ތྌ᧣አጱෆӻᑕଧ᮷۱ތԧ๚ਧԎᤈԅ̶ইຎ Rust ٚ᭗ᬦ FFI ๶᧣አᬯྦྷ
Cᑕଧ/դᎱ҅ᮎᬯྦྷ Rust դᎱԞ۱ތԧ๚ਧԎᤈԅ̶ݍԏԽᆐ̶ࢩྌ Rust Ӿጱ๚ਧԎᤈ
ԅտ੒ձٌ֜՜᭗ᬦ FFI ᬦ๶᧣አጱդᎱ᭜౮ӧڥ୽̶ߥ

https://rustwiki.org/zh-CN/reference/types/boolean.html
https://llvm.org/docs/LangRef.html%23undefined-values
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html%23dangling-pointers
https://doc.rust-lang.org/core/ptr/struct.NonNull.html
https://doc.rust-lang.org/core/num/index.html
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ఏ࣮೰ᰒ

ইຎ୚አ/೰ᰒԅᑮ౲ᘏਙ೰ݻጱಅํਁᜓӧฎݶӞེړᯈ(allocation)ጱӞ᮱ړҁࢩྌ҅ਙժ᮷
஠ᶳฎ຤ེړᯈጱӞ᮱ړ҂҅ᮎԍਙ੪ฎ“ఏ࣮”ጱ̶ਙ೰ݻጱਁᜓ᪜ଶ(span)ኧ೰ᰒ๜᫝޾೰ᰒ
ಅ೰੒᨝ጱᔄࣳጱ੮ੑ٬ਧҁྌ੮ੑֵݢአ size_of_val  ༄ၥ҂̶ࢩྌ҅ইຎᬯӻਁᜓ᪜ଶ
ԅᑮ҅ڞྌ෸“ఏ࣮”Ө“ᶋᑮ(non-null)”ፘ̶ݶ᧗ဳ఺҅ڔᇆਁ޾ᒧԀ೰ݻਙժጱෆӻ܄ᳵ
(range)҅ࢩྌڔᇆጱᳩଶزහഝ࿞ᬱӧᥝॡय़ᬯᅩஉ᯿ᥝ̶ࢩྌڔᇆਁ޾ᒧԀጱړᯈӧᚆय़ԭ 
isize::MAX  ӻਁᜓ̶

ጱ҅ᑏ༙௔૧̶ىፘݣଘ޾හ(compiler intrinsics)உग़᮷ฎڍ᮱ٖ࢏ԅᖫᦲࢩ 1

https://rustwiki.org/zh-CN/reference/print.html%23%E6%82%AC%E5%9E%82%E6%8C%87%E9%92%88
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ӧᤩᦊԅฎᶋਞقጱᤈԅ

behavior-not-considered-unsafe.md
commit: a7473287cc6e2fb972165dc5a7ffd26dad1fc907 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-16

ᡱᆐᑕଧާݢᚆҁଫᧆ҂ݎሿӥڜᤈԅฎӧᜉጱ̵఺क़ጱ౲Კ᧏ጱ҅֕ Rust ᖫᦲ࢏ଚӧᦊԅᬯ
Զᤈԅฎᶋਞقጱ(unsafe)̶

ྒᲁ(Deadlocks)

՜ᩒრጱအᄋ(Leaks of memory and other resources)ٌ޾ਂٖ

ᭅڊᘒӧ᧣አຉ຅ڍහ(Exiting without calling destructors)

᭗ᬦ೰ᰒအᄋูᶂᵋ๢च࣎ࣈ(Exposing randomized base addresses through pointer leaks)

ෆහფڊ(Integer overflow)

ইຎᑕଧ۱ތᓒ๞ფڊ(arithmetic overflow)҅ڞ᧔กᑕଧާᇨԧᲙ᧏̶ࣁӥᶎጱᦎᦞӾ҅౯ժ
ਖ਼ړ܄ᓒ๞ფ۱޾ڊᤰᓒဩ(wrapping arithmetic)̶ڹᘏฎᲙ᧏ጱ҅ᘒݸᘏฎํ఺ԅԏጱ̶

୮ᑕଧާސአԧ debug_assert!  ෙ᥺ҁֺই҅᭗ᬦސአᶋս۸ጱ຅ୌොୗ҂҅ፘଫጱਫሿ੪
஠ᶳൊᬰ๶զࣁ׎ფڊ෸᥶ݎ panic̶ᘒٌ՜ᔄࣳጱ຅ୌ୵ୗํݢᚆԞࣁფڊ෸᥶ݎ 
panics҅ԞํݢᚆՐՐᵌୗ۱ᤰӞӥფڊ꧊҅੒ფڊᬦᑕ؉ᶉᶪ॒ቘ̶Ԟ੪ฎ᧔ٍ֛ெԍ੒இ
ფڊኧൊᬰ๶ጱᖫᦲਫሿ٬ਧ̶

two's)ڊᤑᎱფګਫሿጱ۱ᤰᓒဩ҂ਫሿ஠ᶳ᭗ᬦֵአԫᬰ࢏ӥ҅ҁᖫᦲ٭ጱఘڊᵌୗ۱ᤰფࣁ
complement overflow)ᕅਧ๶൉׀ਧԎᜉঅጱҁֵܨՖᆐᤩᦊԅฎᲙ᧏ጱ҂ფ۱ڊᤰᕮຎ̶

ෆࣳ൉׀ԧӞԶํࢴොဩ(inherent methods)҅꧋ᦜᑕଧާดୗࣈಗᤈ۱ᤰᓒဩ̶ֺ
ই҅ i32::wrapping_add  ൉׀ԧֵአԫᬰګᤑᎱფڊᕅਧᓒဩጱےဩ҅۱ܨᤰᔄےဩ
(wrapping addition)̶

ຽٵପᬮ൉׀ԧӞӻ Wrapping<T>  ጱෛᔄࣳ҅ᧆᔄࣳᏟכ T  ጱಅํຽٵᓒ๞඙֢᮷ٍํ۱ᤰ
᧍Ԏ̶

᧗݇ᴅ RFC 560 զԧᥴᲙ᧏๵կ̵च๜ܻቘզ݊ํىෆහფڊጱๅग़ᧇᕡמ௳̶

https://rustwiki.org/zh-CN/reference/print.html%23%E4%B8%8D%E8%A2%AB%E8%AE%A4%E4%B8%BA%E6%98%AF%E9%9D%9E%E5%AE%89%E5%85%A8%E7%9A%84%E8%A1%8C%E4%B8%BA
https://github.com/rust-lang/reference/blob/master/src/behavior-not-considered-unsafe.md
https://rustwiki.org/zh-CN/reference/print.html%23%E6%AD%BB%E9%94%81deadlocks
https://rustwiki.org/zh-CN/reference/print.html%23%E5%86%85%E5%AD%98%E5%92%8C%E5%85%B6%E4%BB%96%E8%B5%84%E6%BA%90%E7%9A%84%E6%B3%84%E6%BC%8Fleaks-of-memory-and-other-resources
https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%80%E5%87%BA%E8%80%8C%E4%B8%8D%E8%B0%83%E7%94%A8%E6%9E%90%E6%9E%84%E5%87%BD%E6%95%B0exiting-without-calling-destructors
https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%9A%E8%BF%87%E6%8C%87%E9%92%88%E6%B3%84%E6%BC%8F%E6%9A%B4%E9%9C%B2%E9%9A%8F%E6%9C%BA%E5%9F%BA%E5%9C%B0%E5%9D%80exposing-randomized-base-addresses-through-pointer-leaks
https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B4%E6%95%B0%E6%BA%A2%E5%87%BAinteger-overflow
https://github.com/rust-lang/rfcs/blob/master/text/0560-integer-overflow.md
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᭦ᬋᲙ᧏(Logic errors)

ਞقդᎱݢᚆտᤩႲےӞԶ෬ӧᚆࣁᖫᦲ෸Ԟӧᚆࣁᬩᤈ෸༄ັکጱ᭦ᬋᴴ̶ګইຎᑕଧ಑Ꮘ
ԧᬯ໏ጱᴴٌ҅ګᤒሿݢᚆฎ๚೰ਧጱ(unspecified)҅֕ӧտ੕ᛘ๚ਧԎᤈԅ(undefined
behavior)̶ᬯԶᤒሿݢᚆ۱ೡ panics̵Კ᧏ጱᕮຎ̵ᑕଧӾྊ(aborts)޾ᑕଧ෫ဩᕣྊ(non-
termination)̶ଚӬᬯԶᤒሿࣁᬩᤈ๗̵຅ୌ๗౲ݱᐿ຅ୌ๗ԏᳵጱጱٍ֛ᤒሿԞݢᚆํಅӧ
̶ݶ

ֺই҅ݶ෸ਫሿ Hash Eq ޾   ੪ᥝ࿢ᤩᦊԅፘᒵጱ꧊ٍํፘᒵጱවݚ̶ڜӞӻֺৼฎ؟ 
BinaryHeap̵ BTreeMap̵ BTreeSet̵ HashMap HashSet ޾   ᬯ໏ጱහഝᕮ຅҅ਙժൈᬿԧ
҂ᤩܩ᭦ᬋӤࣁጱ҅֕ᑕଧҁقᬯԶᕅ๳ଚӧᤩᦊԅฎᶋਞݍදᲫጱᕅ๳̶ᬲץහഝᕮ຅Ӿࣁ
ᦊԅฎᲙ᧏ጱٌ҅ᤈԅฎӧݢᶼၥጱ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E9%80%BB%E8%BE%91%E9%94%99%E8%AF%AFlogic-errors
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ଉᰁ࿢꧊

const_eval.md
commit: 8425f5bad3ac40e807e3f75f13b989944da28b62 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-4-5

ଉᰁ࿢꧊ฎࣁᖫᦲᬦᑕӾᦇᓒ[ᤒᬡୗ][expressions]ᕮຎጱᬦᑕ̶ҁӧฎಅํᤒᬡୗ᮷ݢզࣁ
ᖫᦲ෸࿢꧊҅Ԟ੪ฎ᧔҂قํݝ᮱ᤒᬡୗጱ຤ӻৼᵞݢզࣁᖫᦲ෸࿢꧊̶

ଉᰁᤒᬡୗ

຤Զ୵ୗጱᤒᬡୗҁᤩᑍԅଉᰁᤒᬡୗ҂ݢզࣁᖫᦲ෸࿢꧊̶ࣁଉᰁ(const)Ӥӥ෈Ӿ҅ଉᰁᤒ
ᬡୗฎࠔӞ꧋ᦜጱᤒᬡୗ҅ଚӬ௛ฎࣁᖫᦲ෸࿢꧊̶ٌࣁ՜ࣈො҅ྲই let᧍҅ݙଉᰁᤒᬡୗݢ
զࣁᖫᦲ෸࿢꧊҅֕ӧᚆכᦤ௛ᚆࣁྌ෸࿢꧊̶ইຎ꧊஠ᶳࣁᖫᦲ෸࿢஑ҁֺইࣁଉᰁӤӥ෈
Ӿ҂҅؟ڞහᕟᔱ୚᩼ኴ౲ფڊᬯ໏ጱᤈԅ᮷ฎᖫᦲᲙ᧏̶ইຎӧฎ஠ᶳࣁᖫᦲ෸࿢꧊҅ڞᬯ
Զᤈԅࣁᖫᦲ෸ݝฎᦄ֕҅ޞਙժࣁᬩᤈ෸ݢᚆտ᥶ݎ panic̶

ӥڜᤒᬡୗӾ҅ݝᥝਙժጱಅํ඙֢හ᮷ฎଉᰁᤒᬡୗ҅ଚӬ࿢꧊/ᦇᓒӧտ୚᩸ձ֜ 
Drop::dropڍහጱᬩᤈ҅ᮎᬯԶᤒᬡୗ੪ฎଉᰁᤒᬡୗ̶

ਁᶎᰁ̶
ଉᰁ݇හ̶
೰ڍݻහᶱ޾ଉᰁᶱጱ᪠ஆ̶ӧ꧋ᦜ᭓୭ࣈਧԎଉᰁᶱ̶
೰ݻᶉாᶱጱ᪠ஆ̶ᬯᐿ᪠ஆݝ꧋ᦜڊሿࣁᶉாᶱጱڡত۸࢏Ӿ̶
ᕟᤒᬡୗ̶ز
හᕟᤒᬡୗ̶
ᕮ຅֛ᤒᬡୗ̶
ࣘᤒᬡୗ҅۱ೡᶋਞق( unsafe )̶ࣘ

let᧍ݙզ݊ᔄ֒ᬯ໏ጱӧݍݢḞࣳཛྷୗᕬਧ҅۱ೡݒݢᕬਧ̶
ᩙ꧊ᤒᬡୗ
꧊ᤒᬡୗᩙݳ॔
ᤒᬡୗ᧍ݙ

ਁྦྷᤒᬡୗ̶
ᔱ୚ᤒᬡୗ҅ᳩଶԅ usize  ጱහᕟᔱ୚౲ڔᇆ̶
ᳵᤒᬡୗ̶܄
๚՗ሾहഔ឴ݒᰁጱᳮ۱̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%B8%E9%87%8F%E6%B1%82%E5%80%BC
https://github.com/rust-lang/reference/blob/master/src/const_eval.md
https://rustwiki.org/zh-CN/reference/expressions.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%B8%E9%87%8F%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/const_eval.html%23const-context
https://rustwiki.org/zh-CN/reference/statements.html%23let-statements
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html%23array-and-slice-indexing-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23overflow
https://rustwiki.org/zh-CN/reference/destructors.html
https://rustwiki.org/zh-CN/reference/expressions/literal-expr.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/expressions/path-expr.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/expressions/tuple-expr.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html
https://rustwiki.org/zh-CN/reference/expressions/struct-expr.html
https://rustwiki.org/zh-CN/reference/expressions/block-expr.html
https://rustwiki.org/zh-CN/reference/statements.html%23let-statements
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23assignment-expressions
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23compound-assignment-expressions
https://rustwiki.org/zh-CN/reference/statements.html%23expression-statements
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html%23array-and-slice-indexing-expressions
https://rustwiki.org/zh-CN/reference/types/slice.html
https://rustwiki.org/zh-CN/reference/expressions/range-expr.html
https://rustwiki.org/zh-CN/reference/expressions/closure-expr.html
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)ෆ̵ࣳၶᅩ̵ࣳ૲ਫ਼ࣳࣁ bool )ᒧࣳਁ޾( char )Ӥ؉ጱݱᐿٖᗝᬩᓒ҅۱ೡғ̵ݍݐᓒ
๞̵᭦ᬋ̵ྲ᫾ ౲ భ௔૲ਫ਼ᬩᓒ̶
ഭᴻ׵አᔄࣳԅٖ᮱׵ݒݢአጱوՁ׵አᤒᬡୗ̶
ഭᴻᥴ୚አ᥃೰ᰒጱᥴ୚አ඙̶֢8425f5bad3ac40e807e3f75f13b989944da28b62

೰ᰒ࣎ࣈکጱ୩ګ᫨ഘ҅
޾᫨ഘ҅ګጱ୩࣎ࣈکහ೰ᰒڍ
̶ਧ੮ੑᔄࣳ୩ഘ(unsizing casts)ࢴtrait੒᨝ጱᶋ ک

᧣አଉᰁڍහ޾ଉᰁොဩ̶
loop, while ޾ while let  ᤒᬡୗ̶
if, if let ᤒᬡୗ̶ [ᯈ(match)܃] ޾ 

ଉᰁӤӥ෈

ӥᬿ֖ᗝฎଉᰁӤӥ෈ғ

හᕟᔄࣳጱᳩଶᤒᬡୗ
ୌ୵ୗӾጱᳩଶᤒᬡୗڠᵍጱහᕟړݩړ
ӥᬿᤒᬡୗጱڡত۸࢏(initializer)ғ

ଉᰁᶱ
ᶉாᶱ
ຍԈڦڣ꧊

ଉᰁࣳာࣳਫ݇

ଉᰁڍහ

*ଉᰁڍහ(const fn)*ݢզࣁଉᰁӤӥ෈Ӿ᧣አ̶ᕳӞӻڍහےӞӻଉᰁ( const )ຽப੒ᧆڍහ
ጱձ֜ሿํጱֵአ᮷ဌํ୽҅ߥਙݝᴴ݇ګහ޾ᬬݢࢧզֵአጱᔄࣳ҅ଚᴠྊࣁᬯӷӻ֖ᗝӤ
ֵአӧᤩ꧋ᦜጱᤒᬡୗᔄ̶ࣳᑕଧާݢզᛔኧࣈአଉᰁڍහ݄؉ձ֜አଉᥢڍහᚆ؉ጱԪఘ̶

୮՗ଉᰁӤӥ෈Ӿ᧣አᬯᔄڍහ෸҅ᖫᦲ࢏տࣁᖫᦲ෸ᥴ᯽ᧆڍහ̶ᬯᐿᥴ᯽ݎኞࣁᖫᦲፓຽ
ሾहӾ҅ᘒӧฎࣁ୮ڹԆ๢ሾहӾ̶ࢩྌ҅ইຎฎᰒ੒Ӟӻ 32  ֖ፓຽᔮᕹᬰᤈᖫᦲ҅ᮎԍ 
usize  ੪ฎ 32  ֖҅ᬯӨࣁӞӻ 64  ֖ᬮฎࣁӞӻ 32  ֖Ԇ๢ሾहӾᬰᤈᖫᦲ֢ۖ෫̶ى

ଉᰁڍහํݱᐿᴴګզᏟݢٌכզࣁᖫᦲ෸ݢᤩ࿢꧊̶ࢩྌֺ҅ই҅ӧݢզਖ਼ᵋ๢හኞ౮࢏ᖫ
ٟԅଉᰁڍහ̶ࣁᖫᦲ෸᧣አଉᰁڍහਖ਼তᕣԾኞӨᬩᤈ෸᧣አਙፘݶጱᕮຎֵ҅ܨग़ེ᧣አ
Ԟฎইྌ̶ᬯӻᥢํڞӞӻֺक़ғইຎࣁຄᒒఘ٭ӥಗᤈ॔๥ጱၶᅩᬩᓒ҅ᮎԍݢᚆ஑کҁᶋ

https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23negation-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23arithmetic-and-logical-binary-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23comparison-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23lazy-boolean-operators
https://rustwiki.org/zh-CN/reference/interior-mutability.html
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23borrow-operators
https://rustwiki.org/zh-CN/reference/expressions/operator-expr.html%23the-dereference-operator
https://rustwiki.org/zh-CN/reference/items/functions.html%23const-functions
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23infinite-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-loops
https://rustwiki.org/zh-CN/reference/expressions/loop-expr.html%23predicate-pattern-loops
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-expressions
https://rustwiki.org/zh-CN/reference/expressions/if-expr.html%23if-let-expressions
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%B8%E9%87%8F%E4%B8%8A%E4%B8%8B%E6%96%87
https://rustwiki.org/zh-CN/reference/types/array.html
https://rustwiki.org/zh-CN/reference/expressions/array-expr.html
https://rustwiki.org/zh-CN/reference/items/constant-items.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html%23custom-discriminant-values-for-fieldless-enumerations
https://rustwiki.org/zh-CN/reference/items/generics.html%23const-generics
https://rustwiki.org/zh-CN/reference/print.html%23%E5%B8%B8%E9%87%8F%E5%87%BD%E6%95%B0-1
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ଉ᫷ங҂ӧݶጱᕮຎ̶ୌᦓӧᥝᦏහᕟᳩଶ޾ຍԈڦڣ꧊/ୗׁᩢԭၶᅩᦇᓒ̶

ଉᰁӤӥ෈ํ҅֕ଉᰁڍහӧٍ॓ጱด៪ᇙ௔ํғ

ၶᅩᬩᓒ
ҁࣁଉᰁڍහӾ҅҂॒ቘၶᅩ꧊੪॒؟ቘํݝ Copy  traitᕅ๳ጱာࣳ݇හӞ໏҅ӧ
ᚆአਙժ؉ձ֜Ԫ҅ݝᚆ॔ګ/ᑏۖਙժ̶

trait੒᨝( dyn Trait )/ۖாݎړᔄࣳ
ာࣳ݇හӤᴻ Sized  ԏक़ጱာࣳᕅ๳
ྲ᫾᥃೰ᰒ
ᦢᳯᘶྦྷਁ֛ݳ
᧣አ transmute̶

ፘ҅ݍզӥఘࣁ٭ଉᰁڍහӾฎํݢᚆጱ҅֕ࣁଉᰁӤӥ෈Ӿڞӧݢᚆғ

ֵአာࣳᔄࣳ޾ኞਂ๗݇හ̶
ଉᰁӤӥ෈꧋ᦜํᴴֵࣈአଉᰁࣳာࣳ୵̶݇

https://doc.rust-lang.org/std/mem/fn.transmute.html
https://rustwiki.org/zh-CN/reference/items/generics.html%23const-generics
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ଫአᑕଧԫᬰګളݗ(ABI)

abi.md.md
commit: e773318a837092d7b5276bbeaf9fda06cca61cee 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-1-16

๜ᜓՕᕨ୽ߥ crate ᖫᦲᬌڊጱ ABI ጱݱᐿᇙ௔̶

හ̶݇ᴅ[क़᮱ڍ᧗݇ᴅक़᮱҅௳מහ(exporting functions)೰ਧ ABI ጱڍڊԅ੕ىํ
ࣘ]]external blocksԧᥴىԭ೰ਧ ABI ๶᱾ളक़᮱ପጱמ௳̶

usedusedં௔

usedં௔ݝᚆአࣁᶉா( static )ᶱӤ̶ྌં௔୩ګᖫᦲ࢏ਖ਼ᧆݒᰁכኸࣁᬌڊ੒᨝෈կӾ
(.o̵.rlib ᒵ҅ӧ۱ೡ๋ᕣጱԫᬰګ෈կ)ֵ҅ܨᧆݒᰁဌํᤩ crate Ӿጱձٌ֜՜ᶱֵአ౲୚
አ̶ဳ఺҅᱾ള࢏(linker)Ֆํ๦ᑏᴻྌᔄݒᰁ̶

ӥᶎጱᐏֺดᐏԧᖫᦲࣁ࢏Ջԍ๵կӥࣁᬌڊ੒᨝෈կӾכኸᶉா( static )ᶱ̶

https://rustwiki.org/zh-CN/reference/print.html%23%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F%E4%BA%8C%E8%BF%9B%E5%88%B6%E6%8E%A5%E5%8F%A3abi
https://github.com/rust-lang/reference/blob/master/src/abi.md
https://rustwiki.org/zh-CN/reference/items/functions.html%23extern-function-qualifier
https://rustwiki.org/zh-CN/reference/items/external-blocks.html
https://rustwiki.org/zh-CN/reference/print.html%23used%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/attributes.html
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no_mangleno_mangleં௔

Ⴐႝ(standard symbol nameݷݩᑍᒧݷٵձ֜ᑕଧᶱӤֵአ no_mangleં௔๶ᐬአຽࣁզݢ
mangling)̶ᐬአྌۑᚆ҅ݸྌᑕଧᶱጱ੕ڊᒧݩ(symbol)ݷਖ਼ፗളฎྌᑕଧᶱጱܻ๶ጱݷᑍຽ
ᦩᒧ̶

ྌक़҅੪᪙ usedં௔Ӟ໏҅ྌં௔᷶ץጱᑕଧᶱԞਖ਼՗ኞ౮ጱପ౲੒᨝෈կӾل୏੕̶ڊ

// foo.rs

// ਖ਼כኸ҅ࢩԅ `#[used]`:
#[used]
static FOO: u32 = 0;

:ԅဌਫᴬֵአࢩᑏᴻ҅ݢ //
#[allow(dead_code)]
static BAR: u32 = 0;

// ਖ਼כኸ҅ࢩԅᬯӻฎํلጱ:
pub static BAZ: u32 = 0;

// ਖ਼כኸ҅ࢩԅᬯӻᤩݢᬡڍํلහ୚አ:
static QUUX: u32 = 0;

pub fn quux() -> &'static u32 {
    &QUUX
}

:හ୚አڍԅᤩᐺํӬ๚ᤩֵአጱࢩᑏᴻ҅ݢ //
static CORGE: u32 = 0;

#[allow(dead_code)]
fn corge() -> &'static u32 {
    &CORGE
}

$ rustc -O --emit=obj --crate-type=rlib foo.rs

$ nm -C foo.o
0000000000000000 R foo::BAZ
0000000000000000 r foo::FOO
0000000000000000 R foo::QUUX
0000000000000000 T foo::quux

https://rustwiki.org/zh-CN/reference/print.html%23no_mangle%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/abi.html%23the-used-attribute
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link_sectionlink_sectionં௔

link_sectionં௔೰ਧԧᬌڊ੒᨝෈կӾڍහ౲ᶉாᶱጱٖ਻ਖ਼ᤩනᗝکጱᜓᅩ֖ᗝ̶ਙֵ
አ MetaNameValueStrزᶱં௔ݙဩ೰ਧᜓᅩݷᑍ̶

export_nameexport_nameં௔

export_nameં௔೰ਧਖ਼ڍࣁහ౲ᶉாᶱӤ੕ڊጱᒧݩጱݷᑍ̶ਙֵአ MetaNameValueStrز
ᶱં௔ݙဩ೰ਧᒧ̶ݷݩ

#[no_mangle]
#[link_section = ".example_section"]
pub static VAR1: u32 = 1;

#[export_name = "exported_symbol_name"]
pub fn name_in_rust() { }

https://rustwiki.org/zh-CN/reference/print.html%23link_section%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://rustwiki.org/zh-CN/reference/print.html%23export_name%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/items/functions.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
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Rust ᬩᤈ෸

abi.md.md
commit: f8e76ee9368f498f7f044c719de68c7d95da9972 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-3

๜ᜓՕᕨ Rustᬩᤈ෸ጱ຤Զොᶎጱᇙ௔̶

panic_handlerpanic_handlerં௔

panic_handlerં௔ݝᚆଫአԭᓋݷԅ fn(&PanicInfo) -> !  ጱڍහ̶ํྌં௔ຽᦕጱڍහ
ਧԎԧ panic ጱᤈԅ̶໐ஞପٖጱᕮ຅֛ PanicInfo ࣁ̶௳מኞᅩጱӞԶݎ զතᵞ panicݢ 
ԫᬰ̵ګdylib ౲ cdylib ᔄࣳጱ crate ጱׁᩢىᔮࢶ(dependency graph)Ӿ஠ᶳํӞ
ӻ panic_handler හ̶ڍ 

ӥᶎ઀ᐏԧӞӻ panic_handler ᕣྊ(halts)ᕚᑕ̶ݸහ҅ਙᦕ୯(log) panic ၾ௳҅ᆐڍ 

ຽٵᤈԅ

#![no_std]

use core::fmt::{self, Write};
use core::panic::PanicInfo;

struct Sink {
    // ..
}

#[panic_handler]
fn panic(info: &PanicInfo) -> ! {
    let mut sink = Sink::new();

    // logs "panicked at '$reason', src/main.rs:27:4" to some `sink`
    let _ = writeln!(sink, "{}", info);

    loop {}
}

https://rustwiki.org/zh-CN/reference/print.html%23rust-%E8%BF%90%E8%A1%8C%E6%97%B6
https://github.com/rust-lang/reference/blob/master/src/abi.md
https://rustwiki.org/zh-CN/reference/print.html%23panic_handler%E5%B1%9E%E6%80%A7
https://rustwiki.org/zh-CN/reference/attributes.html
https://doc.rust-lang.org/core/panic/struct.PanicInfo.html
https://rustwiki.org/zh-CN/reference/print.html%23%E6%A0%87%E5%87%86%E8%A1%8C%E4%B8%BA
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ຽٵପ൉׀ԧ panic_handler  ጱӞӻਫሿ҅ਙጱἕᦊᦡᗝฎ઀୏ञ຾҅֕ԞݢզๅදԅӾྊ
(abort)ᬰᑕ̶ຽٵପጱ panic ᤈԅݢզֵአ set_hook ڍහࣁᬩᤈ෸᯾݄ץද̶

global_allocatorglobal_allocatorં௔

ਫሿ GlobalAllocࣁ  trait ጱᶉாᶱӤֵአ global_allocatorં௔๶ᦡᗝقੴړᯈ̶࢏

windows_subsystemwindows_subsystemં௔

୮ԅӞӻ Windows ᖫᦲፓຽᯈᗝ᱾ളં௔෸҅ windows_subsystemં௔ݢզአ๶ࣁ crate ᕆ
ဩአ consoleݙᶱં௔زਙֵአ MetaNameValueStr̶ڦӤᯈᗝৼᔮᕹ(subsystem)ᔄڦ  ౲ 
windows  ӷӻݢᤈ꧊೰ਧৼᔮᕹ̶੒ԭᶋwindows ᖫᦲፓຽ޾ᶋԫᬰګጱ crateᔄࣳ҅ᧆં௔
ਖ਼ᤩ஺ኼ̶

#![windows_subsystem = "windows"]

https://doc.rust-lang.org/book/ch09-01-unrecoverable-errors-with-panic.html
https://doc.rust-lang.org/std/panic/fn.set_hook.html
https://rustwiki.org/zh-CN/reference/print.html%23global_allocator%E5%B1%9E%E6%80%A7
https://doc.rust-lang.org/alloc/alloc/trait.GlobalAlloc.html
https://rustwiki.org/zh-CN/reference/items/static-items.html
https://rustwiki.org/zh-CN/reference/print.html%23windows_subsystem%E5%B1%9E%E6%80%A7
https://msdn.microsoft.com/en-us/library/fcc1zstk.aspx
https://rustwiki.org/zh-CN/reference/attributes.html%23meta-item-attribute-syntax
https://rustwiki.org/zh-CN/reference/linkage.html
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ᴫ୯

https://rustwiki.org/zh-CN/reference/print.html%23%E9%99%84%E5%BD%95
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ᴫ୯ғىԭਡᵋᵞጱԫԎ௔ጱ୵ୗ۸ᥢ᝜

macro-ambiguity.md
commit: 184b056086757e89d68f41c8c0e42721cb50a4a9 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-17

๜෈Օᕨԧӥᬿ्กਡᥢڞጱྋୗᥢ᝜̶ਙժ๋ڡฎࣁ RFC 550 Ӿ೰ਧጱҁ๜෈ጱय़᮱ٖړ਻
᮷ฎ՗ٌӾ॔ګᬦ๶ጱ҂҅ଚݸࣁᖅጱ RFC ӾᬰᤈԧᬰӞྍጱ઀୏̶

ਧԎ޾ᕅਧ

macroғਡ҅რդᎱӾձ֜ݢ᧣አጱᔄ֒ foo!(...)  ጱӳᥜ̶
MBEғmacro-by-example्҅กਡ҅ኧ macro_rules  ਧԎጱਡ̶
matcherғ܃ᯈ҅࢏ macro_rules᧣አӾӞ๵ᥢڞጱૢ׆᮱҅ړ౲ٌৼ᮱ړ

(subportion)̶ҁᦲᘏဳғৼ᮱ړጱ఺௏ฎ܃ᯈ્ݢ࢏ॺ҅ݢፘ԰۱ތ҂
macro parserғਡᥴ᯽҅࢏Rust ᥴຉ࢏ӾጱӞྦྷᑕଧ҅ᬯྦྷᑕଧֵአ՗ಅํ޸Ӿጱ܃ᯈ
̶ف๶ᥴຉਡᬌڞጱ෈ဩᥢڊӾവ੕࢏
fragmentғ܃ᯈྦྷ҅ᕳਧ܃ᯈ࢏ਖ਼ളݑҁ౲“܃ᯈ”҂ጱ Rust ݙဩ੒᨝̶
repetition  ғ᯿॔҅ز᭽஗ྋڞ᯿॔ཛྷୗጱ܃ᯈྦྷ̶
NTғnon-terminal҅ᶋᕣᕮᒧ҅ݢզڊሿ܃ࣁᯈ࢏Ӿጱݱᐿ“ݒزᰁ”౲᯿॔܃زᯈ҅࢏
$ ੕ਁᒧڹဩӾአݙกਡ(MBE)्ࣁ  ຽก̶
simple NTғᓌܔNT҅“ݒزᰁ”ᔄࣳጱᶋᕣᕮᒧҁӥᶎտᬰӞྍᦎᦞ҂̶
complex NTғ॔๥NT҅᯿॔زᔄࣳጱᶋᕣᕮᒧ҅᭗ᬦ᯿॔ز඙֢ᒧҁ \* , + , ?҂೰ਧ
᯿ེ॔හ̶
tokenғ܃ᯈ࢏ӾӧٚݢᕡړጱزᔰҔֺই҅ຽᦩᒧ̵඙֢ᒧ̵୏/ᳮਧኴᒧ޾ᓌܔ

NT(simple NT)̶
token treeғtoken໅҅token໅ኧ token(ݨ)̵॔๥NT ޾ৼtoken໅ҁtoken໅ጱํᴴ
ଧڜ҂ᕟ౮ጱ໅୵හഝᕮ຅̶
delimiter tokenғਧኴᒧ҅ӞᐿአԭړښӞӻ܃ᯈྦྷጱᕮ๳޾ӥӞӻ܃ᯈྦྷጱ୏তጱ

token̶
separator tokenғړᵍᒧ҅॔๥NT Ӿጱݢᭌਧኴᒧ҅አࣁ᯿॔ز᯾զړᵍزᔰ̶
separated complex NTғଃړᵍᒧጱ॔๥NT҅ړᵍᒧฎ᯿॔زጱӞ᮱ړጱ॔๥NT̶
delimited sequenceғํኴଧࣁ҅ڜଧڜጱ୏ত޾ᕮ๳ֵ॒አԧᭇ୮ጱ୏ᳮਧኴᒧጱ

token໅̶

https://rustwiki.org/zh-CN/reference/print.html%23%E9%99%84%E5%BD%95%E5%85%B3%E4%BA%8E%E5%AE%8F%E9%9A%8F%E9%9B%86%E7%9A%84%E4%BA%8C%E4%B9%89%E6%80%A7%E7%9A%84%E5%BD%A2%E5%BC%8F%E5%8C%96%E8%A7%84%E8%8C%83
https://github.com/rust-lang/reference/blob/master/src/macro-ambiguity.md
https://rustwiki.org/zh-CN/reference/macros-by-example.html
https://github.com/rust-lang/rfcs/blob/master/text/0550-macro-future-proofing.md
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AE%9A%E4%B9%89%E5%92%8C%E7%BA%A6%E5%AE%9A
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empty fragmentғᑮ܃ᯈྦྷ҅Ӟᐿӧݢᥠጱ Rust ݙဩ੒᨝҅ਙݱۆړᐿ tokenֺ҅ই
ᑮጮᒧ(whitespace)౲ᘏҁࣁ຤Զ᦯ဩӤӥ෈Ӿጱ҂ᑮຽᦕଧ̶ڜ
fragment specifierғ܃ᯈྦྷᭌೠ҅࢏ᓌܔNT Ӿጱྦྷݸຽᦩᒧ᮱҅ړ೰ਧ NT ളߺݑ
ᐿᔄࣳጱ܃ᯈྦྷ̶
languageғӨӤӥ෈෫ىጱ᧍᥺̶

ᐏֺғ

(start $foo:expr $($i:ident),\* end)  ฎӞӻ܃ᯈ࢏(matcher)̶ෆӻ܃ᯈ࢏ฎӞྦྷํኴ
ਁᒧଧڜҁֵአ୏ᳮਧኴᒧ ( ( ޾   ኴਧ҂҅ $foo i$ ޾   ฎᓌܔNT(simple NT)҅ expr  ޾ 
ident  ฎਙժݱᛔጱ܃ᯈྦྷᭌೠ࢏(fragment specifiers)̶

$(i:ident),\*  ԞฎӞӻ NTҔਙฎӞӻ॔๥NT҅܃ᯈᮎԶᤩ᭖ړݩᵍ౮ጱຽᦩᒧᔄࣳጱ᯿॔
̶ز ,  ฎᬯӻ॔๥NT ጱړᵍᒧҔਙڊሿ܃ࣁᯈྦྷጱྯ੒زᔰҁইຎํጱᦾ҂ԏᳵ̶

॔๥NT ጱݚӞӻֺৼฎ $(hi $e:expr ;)+҅ਙ܃ᯈ hi <expr>; hi <expr>; ...  ᬯᐿ໒
ୗጱդᎱٌ҅Ӿ hi <expr>;  ᛗ੝ڊሿӞ̶ེဳ఺҅ᬯᐿ॔๥NT ဌํӫአጱړᵍᒧ̶

(᧗ဳ఺҅Rust ᥴຉ࢏տᏟכᬯᔄํኴਁᒧଧڜতᕣٍํྋᏟጱ token໅ጱ્ॺᕮ຅զ݊୏/ᳮ
ਧኴᒧጱྋᏟ܃ᯈ̶)

ӥᶎ҅౯ժਖ਼አݒᰁ“M”ᤒᐏ܃ᯈݒ҅࢏ᰁ“t”޾“u”ᤒᐏձ఺ܔӞ token҅ݒᰁ“tt”޾“uu”ᤒᐏձ
఺ token໅̶ҁֵአ“tt”ᏟਫਂࣁᄟࣁጱྏԎ҅ࢩԅਙጱ᷐क़᥯ᜋฎӞӻ܃ᯈྦྷᭌೠ࢏Ҕ֕ӧአ
ॡ೅ஞ҅ࢩԅ՗Ӥӥ෈Ӿ҅ݢզஉႴ༩ࣈ፡ߺڊӻᥴ᯽ๅᒧݳ᧍Ԏ҂

አ“SEP”դᤒړᵍᒧ҅“OP”դᤒ᯿॔زᬩᓒᒧ \* , + ? ޾ ,  “OPEN”/“CLOSE”դᤒ۱ࢱਧኴਁᒧ
ଧڜጱ token੒ҁֺই [ [ ޾   ҂̶

አ૶ᚠਁྮ "α" "β" "γ" "δ" դᤒᄟࣁጱᑮtoken໅ଧ̶ڜҁဳ఺ဌํֵአ૶ᚠਁྮ "ε"҅"ε"
(epsilon)ࣁྌᤒᐏ୵ୗӾդᤒӞᔄᇙྛጱ᥯ᜋ҅ӧդᤒ token໅ଧ̶ڜ҂

ᬯᐿ૶ᚠਁྮᕅਧ᭗ଉݝฎࣁᵱᥝ઀ሿӞྦྷਁᒧଧڜጱದ๞ᕡᜓ෸಍ᤩ୚فҔᇙڦฎ҅୮
౯ժ૶๕୩᧣౯ժ඙֢ጱฎӞӻ token໅ଧڜ෸҅౯ժਖ਼੒ᧆଧֵڜአᤒԎᒧ "tt ..."҅ᘒ
ӧฎӞӻ૶ᚠਁྮ̶

᧗ဳ఺҅܃ᯈ࢏ՐՐฎӞӻ token໅̶ইڹಅᬿ҅“ᓌܔNT”ฎӞӻݒزᰁᔄࣳጱ NTҔࢩྌ҅ᬯ
ฎӞӻᶋ᯿̶ֺ॔زই҅ $foo:ty  ฎӞӻᓌܔNT҅ᘒ $($foo:ty)+  ฎӞӻ॔๥NT̶

macro_rules! i_am_an_mbe {
    (start $foo:expr $($i:ident),* end) => ($foo)
}
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ᬮ᧗ဳ఺҅ࣁᬯᐿ୵ୗ֛ᔮጱӤӥ෈Ӿ҅๞᧍“token”᭗ଉ۱ೡᓌܔNT̶

ྌԞဌํ tokenࢩᯈྦྷ҅܃ᯈᑮ܃NT ӧտܔ᧛ᘏᥝᦕ֘҅໑ഝᬯᐿ୵ୗ֛ᔮጱਧԎ҅ᓌ҅ݸ๋
տ܃ᯈ Rustݙဩጱᑮ܃ᯈྦྷ̶ҁࢩྌ҅ᚆड़܃ᯈᑮ܃ᯈྦྷጱ NT ॔ํࠔ๥NT̶҂֕ᬯᬮӧฎق
᮱Ԫਫ҅ࢩԅ vis ᬯᐿ୵ୗ֛ᔮᛔၜᕹӞጱፓጱ҅کྌ҅ԅԧᬡࢩᯈྦྷ̶܃ᯈᑮ܃զݢ࢏ᯈ܃ 
౯ժਖ਼಩ $v:vis  ፡֢ฎ $($v:vis)?҅๶ᦏ܃ᯈ܃࢏ᯈӞӻᑮ܃ᯈྦྷ̶

ୗݒጱӧ࢏ᯈ܃

ԅԧํප҅܃ᯈ࢏஠ᶳჿ᪃զӥӣӻӧݒୗ̶ဳ఺ٌӾ FIRST ޾ FOLLOW ጱਧԎਖ਼ݸࣁᶎᬰᤈ
ൈᬿ̶

1. ੒ԭ܃ᯈ࢏ M  Ӿጱձ఺ӷӻᬳᖅጱ token໅ଧڜҁܨ M = ... tt uu ...҂҅ଚӬ uu 
...  ᶋᑮ҅஠ํ FOLLOW( ... tt ) ∪ {ε} ⊇ FIRST( uu ... )̶

2. ੒ԭ܃ᯈ࢏Ӿձ֜ଃړᵍᒧጱ॔๥NT҅ M = ... $(tt ...) SEP OP ...҅஠ํ SEP  ∈
FOLLOW( tt ... )

3. ੒ԭ܃ᯈ࢏Ӿӧଃړᵍᒧጱ॔๥NT҅ M = ... $(tt ...) OP ...҅ইຎ OP = \*  ౲ 
+҅஠ํ FOLLOW( tt ... ) ⊇ FIRST( tt ... )̶

ᒫӞӻӧݒୗᤒᐏ҅෫ᦞ܃ᯈڊݸ࢏ሿՋԍ tokenҁইຎํጱᦾ҂҅ਙ᮷஠ᶳڊሿ٬ضࣁᵋᵞ
(predetermined follow set)Ӿጱ຤ӻࣈො̶ᬯਖ਼ᏟݳכဩጱਡਧԎਖ਼ᖀᖅ੒ ... tt  ጱᕮ๳޾
uu ...  ጱ୏তಗᤈፘݶጱڣਧ(determination)ֵ҅ܨਖ਼๶᧍᥺ӾႲےԧෛጱݙဩ୵ୗ̶ The
first invariant says that whatever actual token that comes after a matcher, if any, must be
somewhere in the predetermined follow set. This ensures that a legal macro definition
will continue to assign the same determination as to where ... tt  ends and uu ...
begins, even as new syntactic forms are added to the language.

ᒫԫӻӧݒୗᤒᐏӞӻଃړᵍᒧጱ॔๥NT ஠ᶳֵአӞӻړᵍᒧ҅ਙฎ NT ጱٖ᮱ٖ਻ጱ٬ضᵋ
ᵞጱӞ᮱̶ړᬯਖ਼ᏟݳכဩጱਡਧԎਖ਼ᖀᖅਖ਼ᬌ܃فᯈྦྷᥴຉ౮ፘݶጱਧኴਁᒧଧڜ tt 
ԧෛጱ᧍ဩ୵ୗ̶ The second invariant says that a separatedےਖ਼๶᧍᥺ӾႲࣁֵܨ҅...
complex NT must use a separator token that is part of the predetermined follow set for
the internal contents of the NT. This ensures that a legal macro definition will continue to
parse an input fragment into the same delimited sequence of tt ... 's, even as new
syntactic forms are added to the language.

ᒫӣӻӧݒୗ᧔ጱฎ҅୮౯ժํӞӻ॔๥NT҅ਙݢզ܃ᯈݶӞਁᒧଧڜጱӷӻ౲ग़ӻۅ๜҅ଚ
Ӭӷᘏԏᳵဌํړᵍᒧ҅ᮎԍ໑ഝᒫӞӻӧݒୗ҅ਙժ஠ᶳݢզනࣁӞ̶᩸ᬯӻӧݒୗᬮᥝ࿢
ਙժฎᶋᑮጱ҅ᬯၾᴻԧݢᚆڊሿጱྏԎ̶ The third invariant says that when we have a
complex NT that can match two or more copies of the same thing with no separation in

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8C%B9%E9%85%8D%E5%99%A8%E7%9A%84%E4%B8%8D%E5%8F%98%E5%BC%8F
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between, it must be permissible for them to be placed next to each other as per the first
invariant. This invariant also requires they be nonempty, which eliminates a possible
ambiguity.

ဳ఺ғኧԭܲݥ዇஺޾੒ᤈԅጱӸ᯿ׁᩢ҅ᒫӣӻӧݒୗፓڹဌํᤩಗᤈ̶ፓڹᬮဌํ٬ਧӥ
Ӟྍᧆெԍ؉̶ӧ᭽஗ᬯӻӧݒୗጱਡݢᚆտࣁ๚๶ጱ Rustᇇ๜Ӿ०ප̶݇ᥠ᪙᪵ᳯ᷌
NOTEғThe third invariant is currently unenforced due to historical oversight and
significant reliance on the behaviour. It is currently undecided what to do about
this going forward. Macros that do not respect the behaviour may become invalid
in a future edition of Rust. See the tracking issue.

FIRST and FOLLOW, informally

ᶋྋୗጱ FIRSTᵞ޾ݳ FOLLOWᵞݳਧԎ

ᕳਧ܃ᯈ࢏ M ฉ੘کӣӻᵞݳғFIRST(M)҅LAST(M) ޾ FOLLOW(M)̶ A given matcher M
maps to three setsғFIRST(M), LAST(M) and FOLLOW(M).

ᬯӣӻᵞݳӾጱྯӞӻ᮷ฎኧӞᕟ token ᕟ౮ጱ̶FIRST(M) ޾ LAST(M) Ԟݢᚆ۱ތӞӻړ܄ݢ
ጱᶋtokenزᔰ ε ("epsilon")҅ᬯᤒᐏ M ݢզ܃ᯈᑮ܃ᯈྦྷ̶ҁ֕ฎ FOLLOW(M) তᕣݝฎӞ
ᕟ token̶҂ Each of the three sets is made up of tokens. FIRST(M) and LAST(M) may also
contain a distinguished non-token element ε ("epsilon"), which indicates that M can
match the empty fragment. (But FOLLOW(M) is always just a set of tokens.)

ᶋྋୗਧԎ(Informally)ғ

FIRST(M)ғතᵞ܃ᯈྦྷӨ M ܃ᯈ෸ݢᚆḒֵضአጱ token̶collects the tokens
potentially used first when matching a fragment to M.

LAST(M)ғතᵞ܃ᯈྦྷӨ M ܃ᯈ෸ݢᚆֵ๋ݸአጱ token̶collects the tokens
potentially used last when matching a fragment to M.

FOLLOW(M)ғ꧋ᦜᔲ᪙ࣁኧ M ܃ᯈጱ຤ӻ܃ᯈྦྷԏݸጱ tokenᵞ̶ݳthe set of tokens
allowed to follow immediately after some fragment matched by M.

ഘ᥺ԏғt ∈ FOLLOW(M) ୮ӬՐ୮ਂࣁҁݢᚆԅᑮጱ҂tokenଧڜ α̵β̵γ̵δٌ҅Ӿғ

M ܃ᯈ β҅
t Ө γ ܃ᯈ҅ଚӬ
ᬳᕮ α β γ δ ฎӞྦྷݢᥴຉጱ Rustᑕଧ̶ In other wordsғt ∈ FOLLOW(M) if and

https://github.com/rust-lang/rust/issues/56575
https://github.com/rust-lang/rust/issues/56575
https://rustwiki.org/zh-CN/reference/print.html%23%E9%9D%9E%E6%AD%A3%E5%BC%8F%E7%9A%84-first%E9%9B%86%E5%90%88%E5%92%8C-follow%E9%9B%86%E5%90%88%E5%AE%9A%E4%B9%89
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only if there exists (potentially empty) token sequences α, β, γ, δ where:
M matches β,
t matches γ, and
The concatenation α β γ δ is a parseable Rust program.

౯ժֵአᓌٟጱ ANYTOKEN ๶ᤒᐏಅํ tokenҁ۱ೡᓌܔNT҂ጱᵞ̶ֺݳই҅ইຎձ֜
token ܃ࣁᯈ࢏ M ԏݸ᮷ฎݳဩጱ҅ᮎԍ FOLLOW(M) = ANYTOKEN̶ We use the
shorthand ANYTOKEN to denote the set of all tokens (including simple NTs). For example,
if any token is legal after a matcher M, then FOLLOW(M) = ANYTOKEN.

ҁԅԧےႮ੒ӤᬿᶋྋୗਧԎൈᬿጱቘᥴ҅᧛ᘏࣁᴅ᧛ྋୗਧԎԏݢ҅ڹզࣁضᬯ᯾᧛Ӟ᭭ݸ
ᶎ ىԭ FIRST ޾ LAST ጱᐏ̶ֺ҂ (To review one's understanding of the above informal
descriptions, the reader at this point may want to jump ahead to the examples of
FIRST/LAST before reading their formal definitions.)

FIRST, LAST

ӥᶎฎ੒ FIRST ޾ LAST ጱྋୗ୭ᕑਧԎ(formal inductive definitions)̶

“A∪B”ᤒᐏᵞݳଚᵞ҅“A∩B”ᤒᐏᵞݳԻᵞ҅“A\B”ᤒᐏᵞݳ૧ᵞҁࣁਂܨԭAӾ҅ӬӧਂࣁԭBӾ
ጱಅํزᔰጱᵞݳ҂̶

FIRST

FIRST(M) ฎ᭗ᬦ੒ଧڜ M ٌ݊ᒫӞӻ token໅(ইຎํጱᦾ)ጱᕮ຅ᬰᤈໜֺړຉ๶ਧԎጱ:
FIRST(M) is defined by case analysis on the sequence M and the structure of its first
token-tree (if any):

ইຎ M ԅᑮଧڞ҅ڜ FIRST(M) = { ε }҅if M is the empty sequence, then FIRST(M) = { ε
},

ইຎ M զ token t ୏ত҅ڞ FIRST(M) = { t }҅if M starts with a token t, then FIRST(M) =
{ t },

ҁဳ఺:ᬯ႗ፍԧᬯ໏Ӟᐿఘ٭ғM զӞӻਧኴጱtoken໅ଧڜ୏ত҅ M = OPEN tt ... 

CLOSE ...҅ྌ෸ t = OPEN҅ࢩྌ FIRST(M) = { OPEN  }̶҂ (Noteғthis covers the
case where M starts with a delimited token-tree sequence, M = OPEN tt ... CLOSE 
... , in which case t = OPEN  and thus FIRST(M) = { OPEN  }.)

ҁဳ఺ғᬯԆᥝׁᩢԭဌํᓌܔNTӨᑮ܃ᯈྦྷ܃ᯈᬯӞᇙ௔̶҂ (Noteғthis critically

https://rustwiki.org/zh-CN/reference/macro-ambiguity.html%23examples-of-first-and-last
https://rustwiki.org/zh-CN/reference/macro-ambiguity.html%23examples-of-first-and-last


2022/5/27 17:31Rust 参考⼿册 中⽂版

第403/418⻚https://rustwiki.org/zh-CN/reference/print.html

relies on the property that no simple NT matches the empty fragment.)

ғڜM ฎӞӻզ॔๥NT୏তጱtoken໅ଧ҅ڞވ M = $( tt ... ) OP α҅౲ M = $( 
tt ... ) SEP OP α҅(ٌӾ α  ฎ܃ᯈٌ֟࢏᮱ړጱtoken໅ଧڜ(ݢᚆฎᑮጱ))̶
Otherwise, M is a token-tree sequence starting with a complex NTғ M = $( tt ... 

) OP α , or M = $( tt ... ) SEP OP α , (where α  is the (potentially empty)
sequence of token trees for the rest of the matcher).

Let SEP_SET(M) = { SEP } ইຎਂࣁ SEP Ӭ ε ∈ FIRST( tt ... )Ҕڞވ SEP_SET(M) =
{}̶

Let ALPHA_SET(M) = FIRST( α ) if OP = \*  or ?  and ALPHA_SET(M) = {} if OP = + .

FIRST(M) = (FIRST( tt ... ) \ {ε}) ∪ SEP_SET(M) ∪ ALPHA_SET(M).

॔๥NT ጱਧԎ꧊஑ࠟཉ̶SEP_SET(M) ਧԎԧړᵍᒧݢᚆฎ M ጱᒫӞӻํපtokenጱݢᚆ௔҅
୮ਧԎԧړᵍᒧӬ᯿॔܃ᯈྦྷݢᚆԅᑮ෸҅੪տݎኞᬯᐿఘ̶٭ALPHA_SET(M)ਧԎԧ॔๥NT
α ڜᖀtoken໅ଧݸฎݳ፳ M ጱᒫӞӻํපtokenᵞޱᚆ௔҅ᬯ఺ݢᚆԅᑮጱݢ  ̶୮ֵአԧ඙
֢ᒧ \*  ౲ ?  ෸҅ᬯᐿఘ٭ӥݢᚆဌํ᯿̶॔زቘᦞӤ҅ইຎ +  ӨӞӻݢᚆԅᑮጱ᯿॔܃ᯈ
ྦྷӞֵ᩸አ҅Ԟտڊሿᬯᐿఘ֕҅٭ฎᒫӣӻӧݒୗᐬྊᬯ໏؉̶ The definition for complex
NTs deserves some justification. SEP_SET(M) defines the possibility that the separator
could be a valid first token for M, which happens when there is a separator defined and
the repeated fragment could be empty. ALPHA_SET(M) defines the possibility that the
complex NT could be empty, meaning that M's valid first tokens are those of the following
token-tree sequences α . This occurs when either \*  or ?  is used, in which case there
could be zero repetitions. In theory, this could also occur if +  was used with a potentially-
empty repeating fragment, but this is forbidden by the third invariant.

From there, clearly FIRST(M) can include any token from SEP_SET(M) or ALPHA_SET(M),
and if the complex NT match is nonempty, then any token starting FIRST( tt ... ) could
work too. The last piece to consider is ε. SEP_SET(M) and FIRST( tt ... ) \ {ε} cannot
contain ε, but ALPHA_SET(M) could. Hence, this definition allows M to accept ε if and only
if ε ∈ ALPHA_SET(M) does. This is correct because for M to accept ε in the complex NT
case, both the complex NT and α must accept it. If OP = + , meaning that the complex NT
cannot be empty, then by definition ε ∉ ALPHA_SET(M). Otherwise, the complex NT can
accept zero repetitions, and then ALPHA_SET(M) = FOLLOW( α ). So this definition is
correct with respect to \varepsilon as well.

LAST
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LAST(M), defined by case analysis on M itself (a sequence of token-trees):

if M is the empty sequence, then LAST(M) = { ε }

if M is a singleton token t, then LAST(M) = { t }

if M is the singleton complex NT repeating zero or more times, M = $( tt ... ) * ,
or M = $( tt ... ) SEP *

Let sep_set = { SEP } if SEP present; otherwise sep_set = {}.

if ε ∈ LAST( tt ... ) then LAST(M) = LAST( tt ... ) ∪ sep_set

otherwise, the sequence tt ...  must be non-empty; LAST(M) = LAST( tt ... )
∪ {ε}.

if M is the singleton complex NT repeating one or more times, M = $( tt ... ) + ,
or M = $( tt ... ) SEP +

Let sep_set = { SEP } if SEP present; otherwise sep_set = {}.

if ε ∈ LAST( tt ... ) then LAST(M) = LAST( tt ... ) ∪ sep_set

otherwise, the sequence tt ...  must be non-empty; LAST(M) = LAST( tt ... )

if M is the singleton complex NT repeating zero or one time, M = $( tt ...) ? ,
then LAST(M) = LAST( tt ... ) ∪ {ε}.

if M is a delimited token-tree sequence OPEN tt ... CLOSE , then LAST(M) = { 
CLOSE  }.

if M is a non-empty sequence of token-trees tt uu ... ,

If ε ∈ LAST( uu ... ), then LAST(M) = LAST( tt ) ∪ (LAST( uu ... ) \ { ε }).

Otherwise, the sequence uu ...  must be non-empty; then LAST(M) = LAST( uu 
... ).

LAST ጱᐏֺ ޾ ԭ FIRSTى

ӥᶎฎӞԶىԭ FIRST ޾ LAST ጱֺৼ̶ҁ᧗ᇙဳڦ఺҅ᇙྛزᔰ ε ฎই֜໑ഝᬌ܃فᯈྦྷԏ
ᳵጱፘ԰֢አ๶୚޾فၾᴻጱ̶҂ Below are some examples of FIRST and LAST. (Note in

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%B3%E4%BA%8E-first-%E5%92%8C-last-%E7%9A%84%E7%A4%BA%E4%BE%8B
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particular how the special ε element is introduced and eliminated based on the
interaction between the pieces of the input.)

౯ժጱᒫӞӻֺৼզ໅ᇫᕮ຅ޝሿ҅զᧇᕡ᧔ก܃ᯈ࢏ጱړຉฎই֜ᕟ౮ጱ̶ҁӞԶ᫾ᓌܔጱ
ৼ໅૪ᤩڢᴻ̶҂ Our first example is presented in a tree structure to elaborate on how
the analysis of the matcher composes. (Some of the simpler subtrees have been elided.)

Thus:

FIRST( $($d:ident $e:expr );* $( $(h)* );* $( f ;)+ g ) = { $d:ident , h , ; , f
}

Note however that:

FIRST( $($d:ident $e:expr );* $( $(h)* );* $($( f ;)+ g)* ) = { $d:ident , h , 
; , f , ε }

Here are similar examples but now for LAST.

LAST( $d:ident $e:expr ) = { $e:expr  }
LAST( $( $d:ident $e:expr );* ) = { $e:expr , ε }
LAST( $( $d:ident $e:expr );* $(h)* ) = { $e:expr , ε, h  }
LAST( $( $d:ident $e:expr );* $(h)* $( f ;)+ ) = { ;  }

INPUTғ $(  $d:ident   $e:expr   );*    $( $( h )* );*    $( f ; )+   g
            ~~~~~~~~   ~~~~~~~                ~
                |         |                   |
FIRSTғ  { $d:ident }  { $e:expr }          { h }

INPUTғ $(  $d:ident   $e:expr   );*    $( $( h )* );*    $( f ; )+
            ~~~~~~~~~~~~~~~~~~             ~~~~~~~           ~~~
                        |                      |               |
FIRSTғ         { $d:ident }               { h, ε }         { f }

INPUTғ $(  $d:ident   $e:expr   );*    $( $( h )* );*    $( f ; )+   g
        ~~~~~~~~~~~~~~~~~~~~~~~~~~~~    ~~~~~~~~~~~~~~    ~~~~~~~~~   ~
                        |                       |              |       |
FIRSTғ       { $d:ident, ε }            {  h, ε, ;  }      { f }   { g }

INPUTғ $(  $d:ident   $e:expr   );*    $( $( h )* );*    $( f ; )+   g
        ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
                                        |
FIRSTғ                      { $d:ident, h, ;,  f }
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LAST( $( $d:ident $e:expr );* $(h)* $( f ;)+ g ) = { g  }

FOLLOW(M)

Finally, the definition for FOLLOW(M) is built up as follows. pat, expr, etc. represent
simple nonterminals with the given fragment specifier.

FOLLOW(pat) = { => , , , = , | , if , in }`.

FOLLOW(expr) = FOLLOW(stmt) = { => , , , ; }`.

FOLLOW(ty) = FOLLOW(path) = { { , [ , , , => , : , = , > , >> , ; , | , as , where ,
block nonterminals}.

FOLLOW(vis) = { , l any keyword or identifier except a non-raw priv ; any token that
can begin a type; ident, ty, and path nonterminals}.

FOLLOW(t) = ANYTOKEN for any other simple token, including block, ident, tt, item,
lifetime, literal and meta simple nonterminals, and all terminals.

FOLLOW(M), for any other M, is defined as the intersection, as t ranges over
(LAST(M) \ {ε}), of FOLLOW(t).

The tokens that can begin a type are, as of this writing, { ( , [ , ! , \* , & , && , ? ,
lifetimes, > , >> , :: , any non-keyword identifier, super , self , Self , extern , crate , 
$crate , _ , for , impl , fn , unsafe , typeof , dyn }, although this list may not be

complete because people won't always remember to update the appendix when new
ones are added.

Examples of FOLLOW for complex M:

FOLLOW( $( $d:ident $e:expr )\* ) = FOLLOW( $e:expr )
FOLLOW( $( $d:ident $e:expr )\* $(;)\* ) = FOLLOW( $e:expr ) ∩ ANYTOKEN =
FOLLOW( $e:expr )
FOLLOW( $( $d:ident $e:expr )\* $(;)\* $( f |)+ ) = ANYTOKEN

Examples of valid and invalid matchers

With the above specification in hand, we can present arguments for why particular
matchers are legal and others are not.
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($ty:ty < foo ,)  ғillegal, because FIRST( < foo , ) = { <  } ⊈ FOLLOW( ty )

($ty:ty , foo <)  ғlegal, because FIRST( , foo < ) = { ,  } is ⊆ FOLLOW( ty ).

($pa:pat $pb:pat $ty:ty ,)  ғillegal, because FIRST( $pb:pat $ty:ty , ) = { 
$pb:pat  } ⊈ FOLLOW( pat ), and also FIRST( $ty:ty , ) = { $ty:ty  } ⊈

FOLLOW( pat ).

( $($a:tt $b:tt)* ; )  ғlegal, because FIRST( $b:tt ) = { $b:tt  } is ⊆
FOLLOW( tt ) = ANYTOKEN, as is FIRST( ; ) = { ;  }.

( $($t:tt),* , $(t:tt),* )  ғlegal, (though any attempt to actually use this
macro will signal a local ambiguity error during expansion).

($ty:ty $(; not sep)* -)  ғillegal, because FIRST( $(; not sep)* - ) = { ; , -  } is
not in FOLLOW( ty ).

($($ty:ty)-+)  ғillegal, because separator -  is not in FOLLOW( ty ).

($($e:expr)*)  ғillegal, because expr NTs are not in FOLLOW(expr NT).
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୽ߥ๶რ

influences.md
commit: dc3808468e37ff4c1f663d26c491a3549a42c201 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2020-11-3

Rust ଚӧฎӞᐿຄᒒܻڠጱ᧍᥺҅ਙጱᦡᦇزᔰ๶რଠာ̶ӥᶎڊڜԧٌӾӞԶҁ۱ೡ૪ᕪڢ
ᴻጱ҂ғ

SML҅OCamlғդහහഝᔄ̵ࣳཛྷୗ܃ᯈ̵ᔄࣳവෙ̵ݩړ᧍ړݙᵍ
C++ғ୚አ҅RAII҅ฬᚆ೰ᰒ҅ᑏۖ᧍Ԏ҅ܔா۸(monomorphization)ٖ҅ਂཛྷࣳ
ML Kit, Cycloneғचԭ܄ऒጱٖਂᓕቘ(region based memory management)
Haskell (GHC)ғᔄࣳં௔(typeclasses), ᔄࣳᓴ(type families)
Newsqueak, Alef, Limboғ᭗᭲҅ଚݎ
Erlangғၾ௳փ᭓҅ᕚᑕ०ᨳ҅᱾ളᕚᑕ०ᨳ҅᫷ᰁᕆଚݎ
Swiftғݢᭌᕬਧ(optional bindings)
Schemeғܣኞਡ(hygienic macros)
C#ғં௔
Rubyғᳮ۱ݙဩ҅ࣘݙဩ
NIL, Hermesғtypestate
Unicode Annex #31ғຽᦩᒧ޾ཛྷୗݙဩ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%BD%B1%E5%93%8D%E6%9D%A5%E6%BA%90
https://github.com/rust-lang/reference/blob/master/src/influences.md
https://www.unicode.org/reports/tr31/
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๞᧍ᤒ

glossary.md
commit: c28dfe483375849678793dbe86c69a1953f3bb00 
๜ᒍᦲ෈๋ݸᖌಷ෭๗ғ2021-02-21

ು᨝ݙဩ໅

“ು᨝ݙဩ໅”҅౲“AST”҅ฎᖫᦲ࢏ᖫᦲᑕଧ෸҅ᑕଧᕮ຅ጱӾᳵᤒᐏ୵ୗ̶
An ‘abstract syntax tree’, or ‘AST’, is an intermediate representation of the structure of the
program when the compiler is compiling it.

੒ἶᰁ

꧊ጱ੒ἶᰁ೰ਧ꧊ጱḒᭌ᩸তਂ̶ؙ࣎ࣈ੒ἶᰁ௛ฎ2ጱ଍̶ེ꧊ጱ୚አ஠ᶳฎ੒ἶጱ̶ๅग̶़
The alignment of a value specifies what addresses values are preferred to start at. Always
a power of two. References to a value must be aligned. More.

හز

ጱ݇හӻහ̶ֺই҅ݑහ౲ᬩᓒᒧളڍහฎ೰ز f(2, 3) g(4, 6) ޾   ጱزහԅ2҅ᘒ h(8, 
2, 6)  ጱزහԅ3̶ !  ᬩᓒᒧጱزහԅ1̶
Arity refers to the number of arguments a function or operator takes. For some
examples, f(2, 3)  and g(4, 6)  have arity 2, while h(8, 2, 6)  has arity 3. The !
operator has arity 1.

හᕟ

හᕟ҅ํ෸Ԟᑍԅࢴਧय़ੜහᕟ౲ٖᘶහᕟ҅ฎൈᬿىԭزᔰᵞݳጱ꧊҅ྯӻزᔰ᮷ݢኧᑕଧ
ऒ̶܄አᬳᖅጱٖਂܛᬩᤈ෸ᦇᓒጱᔱ୚ᭌೠ̶ٖਂཛྷࣳӤ҅හᕟࣁ
An array, sometimes also called a fixed-size array or an inline array, is a value describing a
collection of elements, each selected by an index that can be computed at run time by
the program. It occupies a contiguous region of memory.

https://rustwiki.org/zh-CN/reference/print.html%23%E6%9C%AF%E8%AF%AD%E8%A1%A8
https://github.com/rust-lang/reference/blob/master/src/glossary.md
https://rustwiki.org/zh-CN/reference/print.html%23%E6%8A%BD%E8%B1%A1%E5%8F%A5%E6%B3%95%E6%A0%91
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AF%B9%E9%BD%90%E9%87%8F
https://rustwiki.org/zh-CN/reference/type-layout.html%23size-and-alignment
https://rustwiki.org/zh-CN/reference/type-layout.html%23size-and-alignment
https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%83%E6%95%B0
https://rustwiki.org/zh-CN/reference/print.html%23%E6%95%B0%E7%BB%84
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ᘶᶱى/ᘶᑕଧᶱى

ํݝਫሿӾਧԎ̶ࣁtrait Ӿ्ก҅ ࣁᘶᑕଧᶱىᘶጱᑕଧᶱ̶ىӞӻᑕଧᶱݚᘶᑕଧᶱฎӨى
ᘶᑕଧᶱ̶ਙӨᛔኧᑕଧᶱ୵౮੒ྲ̶ىզ֢ԅݢݷڦᔄࣳ޾හ̵ଉᰁڍ
An associated item is an item that is associated with another item. Associated items are
defined in implementations and declared in traits. Only functions, constants, and type
aliases can be associated. Contrast to a free item.

blanketਫሿ

೰ԅ෫ᥟፍᔄࣳਫሿጱձ֜ਫሿ̶ impl<T> Foo for T̵ impl<T> Bar<T> for T̵ impl<T> 

Bar<Vec<T>> for T̵ ޾ impl<T> Bar<T> for Vec<T>  ᤩᦊԅฎ blanketਫሿ̶֕
ฎ҅ impl<T> Bar<Vec<T>> for Vec<T>  ӧᤩᦊԅฎ҅ࢩԅᬯӻ impl  Ӿಅํጱ T  ጱਫֺ᮷
ᤩ Vec  ᥟፍ̶
Any implementation where a type appears uncovered. impl<T> Foo for T , impl<T> 
Bar<T> for T , impl<T> Bar<Vec<T>> for T , and impl<T> Bar<T> for Vec<T>  are
considered blanket impls. However, impl<T> Bar<Vec<T>> for Vec<T>  is not a blanket
impl, as all instances of T  which appear in this impl  are covered by Vec .

ᕅ๳

ᕅ๳ฎ੒ᔄࣳ౲ trait ጱᴴ̶ֺګই҅ইຎڍࣁහጱ୵හӤᦡᗝԧᕅ๳҅ڞփ᭓ᕳᧆڍහጱਫ݇
ጱᔄࣳ஠ᶳ᭽ਝᧆᕅ๳̶
Bounds are constraints on a type or trait. For example, if a bound is placed on the
argument a function takes, types passed to that function must abide by that constraint.

ᕟݳᓒৼ

ᕟݳৼฎṛᴤڍහ҅ਙጱ݇හقฎڍහ౲ԏڹਧԎጱᕟݳৼ̶ᕟݳৼڥአᬯԶڍහ౲ᕟݳৼᬬ
̶ၞګአԭզཛྷࣘ۸ጱොୗᓕቘഴݢৼݳᕟ̶ڊᬌ޾ᬰᤈᬰӞྍጱ᭦ᬋᦇᓒ݇فጱᕮຎ֢ԅࢧ
Combinators are higher-order functions that apply only functions and earlier defined
combinators to provide a result from its arguments. They can be used to manage control
flow in a modular fashion.

ݎړ

https://rustwiki.org/zh-CN/reference/print.html%23%E5%85%B3%E8%81%94%E7%A8%8B%E5%BA%8F%E9%A1%B9%E5%85%B3%E8%81%94%E9%A1%B9
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/glossary.html%23free-item
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/glossary.html%23free-item
https://rustwiki.org/zh-CN/reference/print.html%23blanket%E5%AE%9E%E7%8E%B0
https://rustwiki.org/zh-CN/reference/glossary.html%23uncovered-type
https://rustwiki.org/zh-CN/reference/glossary.html%23uncovered-type
https://rustwiki.org/zh-CN/reference/print.html%23%E7%BA%A6%E6%9D%9F
https://rustwiki.org/zh-CN/reference/print.html%23%E7%BB%84%E5%90%88%E7%AE%97%E5%AD%90
https://rustwiki.org/zh-CN/reference/print.html%23%E5%88%86%E5%8F%91
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ጱӷᐿԆᥝ୵ݎړӻᇇ๜ጱդᎱ̶ߺग़ா௔෸ਫᴬᬩᤈጱฎکአԭᏟਧၿ݊҅ګฎӞᐿ๢ݎړ
ୗฎᶉாۖ޾ݎړா̶ݎړᡱᆐ Rust ඪ೮ᶉா֕҅ݎړਙԞ᭗ᬦӞᐿᑍԅ trait੒᨝ጱ๢ګඪ
೮ۖா̶ݎړ
Dispatch is the mechanism to determine which specific version of code is actually run
when it involves polymorphism. Two major forms of dispatch are static dispatch and
dynamic dispatch. While Rust favors static dispatch, it also supports dynamic dispatch
through a mechanism called ‘trait objects’.

ۖா੮ੑᔄࣳ

ۖா੮ੑᔄࣳ(DST)ฎӞᐿဌํᶉா૪Ꭳ੮ੑ౲੒ἶᰁጱᔄ̶ࣳ
A dynamically sized type (DST) is a type without a statically known size or alignment.

ਫ֛

ਫ֛(entity)ฎӞᐿ᧍᥺ᕮ຅҅ࣁრᑕଧӾݢզզ຤ᐿොୗᤩ୚አ҅᭗ଉฎ᭗ᬦ᪠ஆ(path)̶ਫ֛
۱ೡᔄ̵ࣳᑕଧᶱ̵ာࣳ݇හ̵ݒᰁᕬਧ̵஗ሾຽᓋ̵ኞਂ๗̵ਁྦྷ̵ં௔޾lints̶
An entity is a language construct that can be referred to in some way within the source
program, usually via a path. Entities include types, items, generic parameters, variable
bindings, loop labels, lifetimes, fields, attributes, and lints.

ᤒᬡୗ

ᤒᬡୗฎ꧊̵ଉᰁ̵ݒᰁ̵ᬩᓒᒧ/඙֢ᒧڍ޾හጱᕟ҅ݳᦇᓒ/࿢꧊ᕮຎԅܔӻ꧊҅ํ౲ဌํۅ
֢አ᮷ํݢᚆ̶
ྲই҅ 2 + (3 * 4)  ฎӞӻᬬࢧ꧊ԅ14ጱᤒᬡୗ̶
An expression is a combination of values, constants, variables, operators and functions
that evaluate to a single value, with or without side-effects.
For example, 2 + (3 * 4)  is an expression that returns the value 14.

ᛔኧᑕଧᶱ

ӧฎձ֜ਫሿጱ౮ާጱᑕଧᶱ҅ইᛔኧڍහ౲ᛔኧଉᰁ̶ᛔኧᑕଧᶱฎӨىᘶᑕଧᶱፘ੒ጱ༷
ஷ̶
An item that is not a member of an implementation, such as a free function or a free const.

https://rustwiki.org/zh-CN/reference/print.html%23%E5%8A%A8%E6%80%81%E5%B0%BA%E5%AF%B8%E7%B1%BB%E5%9E%8B-1
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AE%9E%E4%BD%93
https://rustwiki.org/zh-CN/reference/names.html
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/types.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/names.html
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/types.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items/generics.html
https://rustwiki.org/zh-CN/reference/patterns.html
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/expressions/field-expr.html
https://rustwiki.org/zh-CN/reference/attributes.html
https://rustwiki.org/zh-CN/reference/attributes/diagnostics.html%23lint-check-attributes
https://rustwiki.org/zh-CN/reference/print.html%23%E8%A1%A8%E8%BE%BE%E5%BC%8F-1
https://rustwiki.org/zh-CN/reference/print.html%23%E8%87%AA%E7%94%B1%E7%A8%8B%E5%BA%8F%E9%A1%B9
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/glossary.html%23associated-item
https://rustwiki.org/zh-CN/reference/items.html
https://rustwiki.org/zh-CN/reference/items/implementations.html
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Contrast to an associated item.

चᏐ௔trait

चᏐ௔trait ੪ฎইຎԅሿํጱᔄࣳਫሿਙ҅੪տԅᧆᔄࣳଃ๶ᑱᏈ௔දݒጱ trait̶ྲই Fn  ޾ 
Sized  ੪ฎचᏐ௔trait̶

A fundamental trait is one where adding an impl of it for an existing type is a breaking
change. The Fn  traits and Sized  are fundamental.

च๜ᔄࣳ຅᭜࢏

च๜ᔄࣳ຅᭜࢏ฎᬯ໏Ӟᐿᔄࣳ҅ࣁਙԏӤਫሿӞӻ blanketਫሿฎӞӻᑱᏈ௔ጱද
̶ݒ &̵ &mut̵ Box̵޾ Pin  ฎच๜ᔄࣳ຅᭜̶࢏
ইຎձ֜෸ײ T  ᮷ᤩᦊԅฎ๜ࣈᔄࣳ҅ᮎ &T̵ &mut T̵ Box<T>̵޾ Pin<T>  Ԟᤩᦊԅฎ
๜ࣈᔄ̶ࣳच๜ᔄࣳ຅᭜࢏ӧᚆᥟፍٌ՜ᔄ̶ࣳձ֜෸ֵײአ๞᧍“ํᥟፍᔄࣳ”෸҅᮷ἕᦊ಩
&T̵ &mut T̵ Box<T>̵޾ Pin<T>  ഭᴻࣁक̶़

A fundamental type constructor is a type where implementing a blanket implementation
over it is a breaking change. & , &mut , Box , and Pin  are fundamental. 
Any time a type T  is considered local, &T , &mut T , Box<T> , and Pin<T>  are also
considered local. Fundamental type constructors cannot cover other types. Any time the
term "covered type" is used, the T  in &T , &mut T , Box<T> , and Pin<T>  is not
considered covered.

Inhabited

ইຎᔄٍࣳํ຅᭜ڍහ҅ࢩྌݢզਫֺ۸҅ڞᧆᔄࣳฎ inhabited̶inhabited ᔄࣳӧฎ“ᑮ
ጱ”҅ࢩԅݢզํᔄࣳ੒ଫጱ꧊̶Өԏፘ੒ጱฎ Uninhabited̶
A type is inhabited if it has constructors and therefore can be instantiated. An inhabited
type is not "empty" in the sense that there can be values of the type. Opposite of
Uninhabited.

ਫሿํࢴ

Ძਁ implىᇿຽᑍᔄࣳӤጱਫሿ ҅ဳ఺ܔ -ፗളฎຽᑍᔄࣳ҅ᘒᶋ trait-ຽᑍᔄࣳ੒(traitݸ 
type pair)Ӥጱਫሿ̶ๅग̶़ 

https://rustwiki.org/zh-CN/reference/glossary.html%23associated-item
https://rustwiki.org/zh-CN/reference/print.html%23%E5%9F%BA%E7%A1%80%E6%80%A7trait
https://rustwiki.org/zh-CN/reference/print.html%23%E5%9F%BA%E6%9C%AC%E7%B1%BB%E5%9E%8B%E6%9E%84%E9%80%A0%E5%99%A8
https://rustwiki.org/zh-CN/reference/glossary.html%23blanket-implementation
https://rustwiki.org/zh-CN/reference/glossary.html%23local-type
https://rustwiki.org/zh-CN/reference/glossary.html%23uncovered-type
https://rustwiki.org/zh-CN/reference/glossary.html%23blanket-implementation
https://rustwiki.org/zh-CN/reference/glossary.html%23local-type
https://rustwiki.org/zh-CN/reference/glossary.html%23uncovered-type
https://rustwiki.org/zh-CN/reference/glossary.html%23uninhabited
https://rustwiki.org/zh-CN/reference/glossary.html%23uninhabited
https://rustwiki.org/zh-CN/reference/print.html%23%E5%9B%BA%E6%9C%89%E5%AE%9E%E7%8E%B0-1
https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/implementations.html%23inherent-implementations
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An implementation that applies to a nominal type, not to a trait-type pair. More.

ොဩํࢴ

traitਫሿӾਧԎጱොဩ̶ ࣁਫሿӾᘒӧฎํࢴࣁ
A method defined in an inherent implementation, not in a trait implementation.

ত۸ڡ

ইຎӞӻݒᰁ૪ᕪᤩړᯈԧӞӻ꧊҅ଚӬྌ꧊ᬮဌํᤩᑏۖᩳ҅ᮎྌݒᰁ੪ᤩڡত۸ԧ̶੒ྌ
ত۸ڡӧࣁզݢ Rustقᶋਞํݝত۸̶ڡᰁᘒ᥺҅ਙտ؃ᦡਙԏक़ጱಅํٌ՜ٖਂ֖ᗝ᮷๚ݒ
ጱఘ٭ӥ୏ᬗٖਂෛ܄ऒ̶
A variable is initialized if it has been assigned a value and hasn't since been moved from.
All other memory locations are assumed to be uninitialized. Only unsafe Rust can create
such a memory without initializing it.

๜ࣈ trait

๜ࣈ trait ฎࣁ୮ڹ crate ӾਧԎጱ trait̶ਙݢզࣁཛྷࣘੴ᮱ਧԎ҅Ԟݢզฎׁᴫԭٌ՜ᔄࣳ
݇හᘒਧԎ̶ᕳਧ trait Foo<T, U>҅ Foo  ௛ฎ๜ࣈጱ҅ӧᓕ๊դ T U ޾   ጱᔄࣳฎՋԍ̶
A trait  which was defined in the current crate. A trait definition is local or not
independent of applied type arguments. Given trait Foo<T, U> , Foo  is always local,
regardless of the types substituted for T  and U .

Turbofish

ᤒᬡୗӾଃํာࣳ݇හጱ᪠ஆ஠ᶳૢࣁ੠ೡےڹݩӤӞӻ ::̶ ᬯᐿԅᤒᬡာࣳᘒᕮ᩸ݳ๶୵
ୗҁ ::<>҂፡᩸๶ํԶ؟Ӟ๵Ṻ̶ ࢩྌ҅ݗࣁ१Ӥ੪ᤩᑍԅ turbofishݙဩ̶
Paths with generic parameters in expressions must prefix the opening brackets with a 
:: . Combined with the angular brackets for generics, this looks like a fish ::<> . As such,

this syntax is colloquially referred to as turbofish syntax.

ֺইғ

https://rustwiki.org/zh-CN/reference/items/implementations.html
https://rustwiki.org/zh-CN/reference/items/implementations.html%23inherent-implementations
https://rustwiki.org/zh-CN/reference/print.html%23%E5%9B%BA%E6%9C%89%E6%96%B9%E6%B3%95
https://rustwiki.org/zh-CN/reference/items/implementations.html%23inherent-implementations
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23methods
https://rustwiki.org/zh-CN/reference/items/associated-items.html%23methods
https://rustwiki.org/zh-CN/reference/items/implementations.html%23inherent-implementations
https://rustwiki.org/zh-CN/reference/print.html%23%E5%88%9D%E5%A7%8B%E5%8C%96
https://rustwiki.org/zh-CN/reference/print.html%23%E6%9C%AC%E5%9C%B0-trait
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ᬯ᯾஠ᶳֵአ ::ڹᖗ҅զࣁ׎᭖ړݩᵍጱڜᤒӾᬰᤈग़ེྲ᫾෸ၾᴻာࣳ᪠ஆݢᚆጱྏԎ̶
݇ᥠ the bastion of the turbofish Ӿࢩԅဌํྌڹᖗጱᘒ୚᩸ྏԎጱᐏ̶ֺ
This ::  prefix is required to disambiguate generic paths with multiple comparisons in a
comma-separate list. See the bastion of the turbofish for an example where not having
the prefix would be ambiguous.

๜ࣈᔄࣳ

೰ࣁ୮ڹ crate ӾਧԎጱ struct̵ enum̵౲ union  ̶๜ࣈᔄࣳӧտکݑᔄࣳ݇හጱ୽
̶ߥ struct Foo  ᤩᦊԅฎ๜ࣈጱ҅֕ Vec<Foo>  ӧฎ̶ LocalType<ForeignType>  ฎ๜ࣈ
ጱ̶ᔄࣳݷڦӧ୽ߥ๜ࣈ௔̶
A struct , enum , or union  which was defined in the current crate. This is not affected by
applied type arguments. struct Foo  is considered local, but Vec<Foo>  is not. 
LocalType<ForeignType>  is local. Type aliases do not affect locality.

ᑍݷ

ᑍᕬਧ(name binding)*ฎ೰ਫ्֛กݷ*ਫ֛ጱຽᦩᒧ౲ኞਂ๗౲஗ሾຽᓋ̶ݻᑍฎӞӻ೰ݷ
෸୚فԧӨᧆਫ֛ፘىᘶጱຽᦩᒧ౲ຽᓋ̶᪠ஆ̵ຽᦩᒧ޾ຽᓋአԭ୚አਫ̶֛
A name is an identifier or lifetime or loop label that refers to an entity. A name binding is
when an entity declaration introduces an identifier or label associated with that entity.
Paths, identifiers, and labels are used to refer to an entity.

ᑍᥴຉݷ

Ӟ᩸ጱጱᖫᦲᬦᑕ̶ࣁਫ֛(entity)्กᕬਧ޾ᑍᥴຉฎਖ਼᪠ஆ̵ຽᦩᒧ̵ຽᓋݷ
Name resolution is the compile-time process of tying paths, identifiers, and labels to entity
declarations.

ᑮᳵݷ޸

let ok_num = Ok::<_, ()>(5);
let vec = [1, 2, 3].iter().map(|n| n * 2).collect::<Vec<_>>();

https://github.com/rust-lang/rust/blob/master/src/test/ui/bastion-of-the-turbofish.rs
https://github.com/rust-lang/rust/blob/master/src/test/ui/bastion-of-the-turbofish.rs
https://rustwiki.org/zh-CN/reference/print.html%23%E6%9C%AC%E5%9C%B0%E7%B1%BB%E5%9E%8B
https://rustwiki.org/zh-CN/reference/print.html%23%E5%90%8D%E7%A7%B0-1
https://rustwiki.org/zh-CN/reference/names.html
https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/names.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%90%8D%E7%A7%B0%E8%A7%A3%E6%9E%90-1
https://rustwiki.org/zh-CN/reference/names/name-resolution.html
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/names/name-resolution.html
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/identifiers.html
https://rustwiki.org/zh-CN/reference/tokens.html%23lifetimes-and-loop-labels
https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/print.html%23%E5%91%BD%E5%90%8D%E7%A9%BA%E9%97%B4-1
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ᑮᳵӾݷ޸Ӟӻࣁᑮᳵᦏݷ޸ᕟ̶ړᑍጱ᭦ᬋݷᑍಅ୚አጱਫ֛ᔄࣳጱ्กݷᑮᳵฎचԭݷ޸
ᑍ٫ᑱ̶ݷݶᑮᳵӾጱፘݷ޸ӞӻݚᑍӧտӨݷሿጱڊ
A namespace is a logical grouping of declared names based on the kind of entity the name
refers to. Namespaces allow the occurrence of a name in one namespace to not conflict
with the same name in another namespace.
ਫ֛ᵞݷ޸Ӟӻ੶ེᕮ຅Ӿ҅੶ེᕮ຅ጱྯӞ੶᮷ํᛔ૩ጱࣁᑍᕹӞᕟᕢݷᑮᳵӾ҅ݷ޸ࣁ
̶ݳ
Within a namespace, names are organized in a hierarchy, where each level of the
hierarchy has its own collection of named entities.

ຽᑍᔄࣳ

)አ᪠ஆፗള୚አጱᔄ̶ٍ֛ࣳ๶᧔੪ฎຍԈݢ enum )̵ᕮ຅֛( struct )̵ᘶ֛ݳ( union ޾(
trait੒᨝̶
Types that can be referred to by a path directly. Specifically enums, structs, unions, and
trait objects.

੒᨝ਞق trait

ጱ̶قጱ trait ಍ฎ੒᨝ਞڞ᭽஗ᇙਧᥢํݝզአ֢ trait੒᨝ጱ trait̶ݢ
Traits that can be used as trait objects. Only traits that follow specific rules are object
safe.

᪠ஆ

᪠ஆฎӞӻ౲ग़ӻ᪠ஆྦྷᕟ౮ጱଧ҅ڜአԭ୚አ୮֢ڹአऒ౲຤ݷ޸ᑮᳵ੶ེᕮ຅Ӿጱਫ̶֛
A path is a sequence of one or more path segments used to refer to an entity in the
current scope or other levels of a namespace hierarchy.

ᶼے᫹ཛྷࣘᵞ/ᶼ੕۱ف

ᶼے᫹ཛྷࣘᵞ҅౲ᘏ Rust ᶼے᫹ཛྷࣘᵞ҅ฎӞӻտᤩ੕ྯکفӻ crate Ӿጱྯӻཛྷࣘጱੜࣳᑕ
ଧᶱᵞݳҁٌӾय़᮱ړฎ trait҂̶trait ࣁᶼے᫹ཛྷࣘᵞӾஉฦ̶᭭
Prelude, or The Rust Prelude, is a small collection of items - mostly traits - that are
imported into every module of every crate. The traits in the prelude are pervasive.

https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/glossary.html%23name
https://rustwiki.org/zh-CN/reference/glossary.html%23name
https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/print.html%23%E6%A0%87%E7%A7%B0%E7%B1%BB%E5%9E%8B
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/items/enumerations.html
https://rustwiki.org/zh-CN/reference/items/structs.html
https://rustwiki.org/zh-CN/reference/items/unions.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AF%B9%E8%B1%A1%E5%AE%89%E5%85%A8-trait
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/items/traits.html%23object-safety
https://rustwiki.org/zh-CN/reference/items/traits.html
https://rustwiki.org/zh-CN/reference/types/trait-object.html
https://rustwiki.org/zh-CN/reference/items/traits.html%23object-safety
https://rustwiki.org/zh-CN/reference/print.html%23%E8%B7%AF%E5%BE%84-1
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/glossary.html%23namespace
https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/paths.html
https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/glossary.html%23namespace
https://rustwiki.org/zh-CN/reference/print.html%23%E9%A2%84%E5%8A%A0%E8%BD%BD%E6%A8%A1%E5%9D%97%E9%9B%86%E9%A2%84%E5%AF%BC%E5%85%A5%E5%8C%85
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֢አऒ

֢አऒฎრ෈๜ጱӞӻ܄ऒ҅ࣁᧆ܄ऒӾݢզፗളֵአٌݷᑍ๶୚አٌࣁӥݷ޸ጱݷ޸ਫ̶֛
A scope is the region of source text where a named entity may be referenced with that
name.

༄ḵ੒᨝\༄ḵ੒᨝ᤒᬡୗ

༄ḵ੒᨝ฎ܃ࣁᯈ( match )ᤒᬡୗ޾ᔄ֒ጱཛྷୗ܃ᯈᕮ຅Ӥ܃ᯈጱᤒᬡୗ̶ֺই҅ࣁ match x 
{ A => 1, B => 2 }  Ӿ҅ᤒᬡୗ x  ฎ scrutinee̶
A scrutinee is the expression that is matched on in match  expressions and similar
pattern matching constructs. For example, in match x { A => 1, B => 2 } , the
expression x  is the scrutinee.

ᔄࣳ੮ੑ/੮ੑ

꧊ጱ੮ੑํӷӻਧԎ̶
ᒫӞӻฎ஠ᶳړᯈग़੝ٖਂ๶ਂؙᬯӻ꧊̶
ᒫԫӻฎਙฎํٍࣁᧆᶱᔄࣳጱහᕟӾᬳᖅزᔰԏᳵጱਁᜓ؇ᑏᰁ̶
ਙฎ੒ἶᰁጱෆහ׭හ҅۱ೡᵭ̶׭੮ੑտ໑ഝᖫᦲ࢏ᇇ๜(ᬰᤈෛጱս۸෸)޾ፓຽଘݣ(ᔄ֒
ԭ usize ۸̶ݒᘒ(۸ݒӤጱݣଘݶӧࣁ 
ັ፡ๅग़. The size of a value has two definitions.
The first is that it is how much memory must be allocated to store that value.
The second is that it is the offset in bytes between successive elements in an array with
that item type. It is a multiple of the alignment, including zero. The size can change
depending on compiler version (as new optimizations are made) and target platform
(similar to how usize  varies per-platform).

ᇆڔ

̶ᚆጱᔄٟࣳ҅ԅ [T]ۑࢶӤጱٍํۖா੮ੑᥤڜᇆฎӞྦྷᬳᖅጱٖਂଧڔ
ਙᕪଉզ׵አጱ୵ୗڊሿ҅׵ݒݢአو޾Ձ׵አ᮷ํݢᚆ̶وՁ׵አڔᇆᔄࣳฎ &[T]҅ݒݢ
ᇆᔄࣳฎ &mut [T]ٌ҅Ӿ Tڔአ׵  ᤒᐏزᔰᔄ̶ࣳ
A slice is dynamically-sized view into a contiguous sequence, written as [T] .
It is often seen in its borrowed forms, either mutable or shared. The shared slice type is &
[T] , while the mutable slice type is &mut [T] , where T  represents the element type.

https://rustwiki.org/zh-CN/reference/print.html%23%E4%BD%9C%E7%94%A8%E5%9F%9F-1
https://rustwiki.org/zh-CN/reference/names/scopes.html
https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/names/scopes.html
https://rustwiki.org/zh-CN/reference/glossary.html%23entity
https://rustwiki.org/zh-CN/reference/print.html%23%E6%A3%80%E9%AA%8C%E5%AF%B9%E8%B1%A1%E6%A3%80%E9%AA%8C%E5%AF%B9%E8%B1%A1%E8%A1%A8%E8%BE%BE%E5%BC%8F
https://rustwiki.org/zh-CN/reference/print.html%23%E7%B1%BB%E5%9E%8B%E5%B0%BA%E5%AF%B8%E5%B0%BA%E5%AF%B8
https://rustwiki.org/zh-CN/reference/type-layout.html%23size-and-alignment
https://rustwiki.org/zh-CN/reference/print.html%23%E5%88%87%E7%89%87
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᧍ݙ

᧍ݙฎᖫᑕ᧍᥺Ӿ๋ੜጱᇿᒈزᔰ҅ਙ޸եᦇᓒ๢ಗᤈӞӻ̶֢ۖ
A statement is the smallest standalone element of a programming language that
commands a computer to perform an action.

ਁᒧԀਁᶎᰁ

ਁᒧԀਁᶎᰁฎፗളਂؙ๋ࣁᕣԫᬰګ෈կӾጱਁᒧԀ҅ࢩྌࣁ 'static  ኞਂ๗ٖฎํපጱ̶
ਙጱᔄࣳฎ׵አ୵ୗጱኞਂ๗ 'static  ጱਁᒧԀڔᇆ҅ܨғ &'static str̶
A string literal is a string stored directly in the final binary, and so will be valid for the 
'static  duration.

Its type is 'static  duration borrowed string slice, &'static str .

ਁᒧԀڔᇆ(strstr)

ਁᒧԀڔᇆฎ Rust Ӿ๋चᏐጱਁᒧԀᔄٟࣳ҅ԅ str̶ਙᕪଉզ׵አጱ୵ୗڊሿ҅׵ݒݢአ
 ᇆᔄࣳฎڔአጱਁᒧԀ׵ݒݢᇆᔄࣳฎ &str҅ڔአጱਁᒧԀ׵Ձوᚆ̶ݢአ᮷ํ׵Ձو޾
&mut str̶
ਁᒧԀڔᇆ௛ฎํපጱ UTF-8̶
A string slice is the most primitive string type in Rust, written as str . It is often seen in its
borrowed forms, either mutable or shared. The shared string slice type is &str , while the
mutable string slice type is &mut str .
Strings slices are always valid UTF-8.

Trait

trait ฎӞᐿᑕଧᶱ҅አԭൈᬿᔄࣳ஠ᶳ൉׀ጱۑᚆ̶ਙ꧋ᦜᔄࣳ੒ٌᤈԅ؉ڊ຤Զಥ᧚̶
ာࣳڍහ޾ာࣳᕮ຅֛ݢզֵአ trait ๶ᴴګ౲ᕅ๳ਙժಅളݑጱᔄ̶ࣳ
A trait is a language item that is used for describing the functionalities a type must
provide. It allows a type to make certain promises about its behavior.
Generic functions and generic structs can use traits to constrain, or bound, the types they
accept.

෫ᥟፍᔄࣳ

https://rustwiki.org/zh-CN/reference/print.html%23%E8%AF%AD%E5%8F%A5-1
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E7%AC%A6%E4%B8%B2%E5%AD%97%E9%9D%A2%E9%87%8F-1
https://rustwiki.org/zh-CN/reference/print.html%23%E5%AD%97%E7%AC%A6%E4%B8%B2%E5%88%87%E7%89%87str
https://rustwiki.org/zh-CN/reference/print.html%23%E6%97%A0%E8%A6%86%E7%9B%96%E7%B1%BB%E5%9E%8B
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ӧ֢ԅٌ՜ᔄࣳጱ݇හڊሿጱᔄ̶ֺࣳই҅ T  ੪ฎ෫ᥟፍጱ҅֕ Vec<T>  Ӿጱ T  ੪ฎํᥟፍ
ጱ̶ᬯҁᐿ᧔ဩ҂ݝӨᔄࣳ݇හፘ̶ى
A type which does not appear as an argument to another type. For example, T  is
uncovered, but the T  in Vec<T>  is covered. This is only relevant for type arguments.

๚ਧԎᤈԅ

ᶋ೰ਧጱᖫᦲ෸౲ᬩᤈ෸ᤈԅ̶ᬯݢᚆ੕ᛘ҅֕ӧᴴԭғᬰᑕᕣྊ౲ૄმҔӧྋᏟጱ̵ӧྋᏟ
ጱ౲ᶋᶼਧᦇᓒҔ౲ᇙਧԭଘݣጱᕮຎ̶ັ፡ๅग़
Compile-time or run-time behavior that is not specified. This may result in, but is not
limited to: process termination or corruption; improper, incorrect, or unintended
computation; or platform-specific results. More.

Uninhabited

ইຎᔄࣳဌํ຅᭜ڍහ҅ࢩྌ࿞ᬱӧᚆਫֺ۸҅ڞᧆᔄࣳฎ Uninhabited̶Ӟӻ Uninhabited
ᔄࣳฎ“ᑮጱ”҅఺௏ฎᧆᔄࣳဌํ꧊̶Uninhabited ᔄࣳጱֺَࣳৼฎ never type !҅౲ӧଃ
ጱ enum Never { }̶Өԏፘ੒ጱฎ Inhabited̶֛ݒ
A type is uninhabited if it has no constructors and therefore can never be instantiated. An
uninhabited type is "empty" in the sense that there are no values of the type. The
canonical example of an uninhabited type is the never type ! , or an enum with no
variants enum Never { } . Opposite of Inhabited.

https://rustwiki.org/zh-CN/reference/print.html%23%E6%9C%AA%E5%AE%9A%E4%B9%89%E8%A1%8C%E4%B8%BA
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
https://rustwiki.org/zh-CN/reference/behavior-considered-undefined.html
https://rustwiki.org/zh-CN/reference/types/never.html
https://rustwiki.org/zh-CN/reference/glossary.html%23inhabited
https://rustwiki.org/zh-CN/reference/types/never.html
https://rustwiki.org/zh-CN/reference/glossary.html%23inhabited
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