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pub trait Read {
fn read(&mut self, buf: &mut [u8]) -> Result<usize>;
// Other methods tmplemented in terms of read().

pub trait Write {
fn write(&mut self, buf: &[u8]) -> Result<usize>;
fn flush(&mut self) -> Result<()>;
// Other methods implemented in terms of write() and flush().

o REEBLITHRAE 10 HFE.
o File, TcpStream. Vec<T>, &[u8]

o JIE. REXAZE std::io::Result, MA=E std::Result,
o type Result<T> = Result<T, std::io::Error>;
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std::io: :Read

use std::io;
use std::io::prelude: :*;
use std::fs::File;

let mut f = File::open("foo.txt")7;
let mut buffer = [0; 10];

// read up to 10 bytes
f.read(&mut buffer)?;

o buffer B— 14, FLTLIEBMNRAKERLELEEFEE S,
o read MIMINIRENERMFTE, KM REFRFERRREMN Err,
e iR[EIE Ok(n) RIE n <= buf.len(),
o WRFEWMAKFERST, ROETFEA 0k(0),
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/// Required.
fn read(&mut self, buf: &mut [u8]) -> Result<usize>;

/// Reads to end of the Read object.
fn read_to_end(&mut self, buf: &mut Vec<u8>) -> Result<usize>

/// Reads to end of the Read object into a String.
fn read_to_string(&mut self, buf: &mut String) -> Result<usize>

/// Reads ezactly the length of the buffer, or throws an error.
fn read_exact(&mut self, buf: &mut [u8]) -> Result<()>

® Read R TEMABETRZE T XN 7%,
o A ARMTHA read HAIALI,
o JTEAEMREESL,
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fn bytes(self) -> Bytes<Self> where Self: Sized

@ bytes &M Read #HBEFHH AN ERES,
@ XEtH) Item =2 Result<u8>,
o AM next() REIAZ Option<Result<u8>>,
o 8% EOF Bf£=iREl None,
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fn chain<R: Read>(self, next: R) -> Chain<Self, R>
where Self: Sized

@ chain BT MEBIRMEN WA, ROIERELIER self, BHiER next,

fn take<R: Read>(self, limit: u64) -> Take<Self>
where Self: Sized

o take f|ENERBIWERTEZENNRHNE 1imit NFE,
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std::io

c:Write

pub trait Write {
fn write(&mut self, buf: &[u8]) -> Result<usize>;
fn flush(&mut self) -> Result<()>;
// Other methods omitted.

o Write HEBEWMNMLMLIMA I X write() 1 £lush (),

o HEMAEBERBT XM AENBRIASLI,
o write (XA ) ¥ buf EMNRHBEBEABANER, FREEAN ( HMABG] ) 87T,
o flush HBRFIBE ANEIEL L FX BiR.

o SAT ARSI ALITA,

o WRFEEIHMNEIEESAML, £ikE Err,
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let mut buffer = File::create("foo.txt")?;

buffer.write("Hello, Ferris!")?;
o SARE

/// Attempts to write entire buffer into self.
fn write_all(&mut self, buf: &[u8]) -> Result<()> { ... }

/// Writes a formatted string into self.
/// Don't call this directly, use ‘write!  instead.
fn write_fmt (&mut self, fmt: Arguments) -> Result<(Q> { ... }
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write!

o ENARFITEEFASANKESAKRAE, LHEXHEAZEERAEKY,
o write! FIEMTHE write fmt z FAFHFERIA BB E AR,
o 1R[] Result,

let mut buf = File::create("foo.txt")?;

write! (buf, "Hello {}!", "Ferris").unwrapQ);
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T AERFAE, 10 BIEFFE,
RHEZANBRE—RE/LDOHER, BEH.
NFRIE—RZILE DB, EHREN,
10 BMAEMIER ( MEH 10 BRI EIEIR ):

o HMEER TEVRI,

o ENHERTMH RN,
10 RESLESFIAFE 3-7 MERNERR,
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o NAREFAERERF THITHEXMRN,
o WHAKLIMBIFRBRIERGTM (BERGEA ),
o UH, BEBETRESMREALS, ARERGFELERBURE, HEODENARERF,
o HLLTLBMARE ], XMIRIEEE,
o WMRFEFEME FABIHBRERSBIELTE,
o EMZITHFIRIZSMERES
o R —ARABTHEIETIXE, RENARFREFTEHTIHIG,
o S AMBRIFEREM.
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BufReader

fn new(inner: R) -> BufReader<R>;

let mut f = File::open("foo.txt")7;
let buffered_reader = BufReader: :new(f);

@ BufReader T DUATEMEERT KRN FHLE,
o BufReader LI T Read #F2Y, EthoTLUEIRMER,
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BufReader

@ BufReader ®LI T H5 — "0 BufRead,

pub trait BufRead: Read {
fn fill buf (&mut self) -> Result<&[u8]>;
fn consume(&mut self, amt: usize);

// Other optional methods omitted.




i
000000000 e0000000

BufReader

o T BufReader BN T ELZHEE, IMUH—EEAHNER,
o EEXTHMNMIEERTE, IM—HEIBIEMENFET,

fn read_until (&mut self, byte: u8, buf: &mut Vec<u8>)
-> Result<usize> { ... }

fn read_line(&mut self, buf: &mut String)
-> Result<usize> { ... }
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BufReader

o BEXT MFhikKEso

fn split(self, byte: u8)

-> Split<Self> where Self: Sized { ... }
fn lines(self)

-> Lines<Self> where Self: Sized { ... }
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BufWriter

o BufWriter BETEANR,

let £ = File::create("foo.txt")?;
let mut writer = Bufliriter::new(f);
buffer.write(b"Hello world")?;

o BufWriter ;%51 BufReader IFEILINE —NMEO,
o CHEZLFMENSALIE, ARMEICHAEZTNEIESH,
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Stdin

let mut buffer = String::new();

io::stdin() .read_line(&mut buffer)?;

o XE—PHAENMIERAN ( Lin N ) BREEUEN F%,
@ io::stdin() REIXAZE Stdin FEHANE,
o stdin ¥ T read_line 7%, 2B LI BufRead HE,
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StdinLock

o ZNEBEMERNEREREE —MEUELZ M, FENBG
o FFHM read AESAERIEA self.lock(),
o thofME)E StdinLock HEXVEH lock() Fik.

let lock: io::StdinLock = io::stdin().lock();




000000000000 00e00

StdinLock

use std::io::{self, BufRead};

fn main() -> io::Result<()> {
let mut buffer = String::new();

let stdin = io::stdin(); // We get "Stdin" here.
{

let mut handle = stdin.lock(); // We get “StdinLock™ here.
handle.read_line(&mut buffer)?;

} // “StdinLock" is dropped here.

0k(O)
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Stdout

Stdout EfmERmHHED,

SEIT Write 458,

—MRIP A EREA stdout, MEMA print! 0 println!,
e PUBId Stdout: :lock () RIKBAR AR H P,
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2k 10 M1k

o repeat(byte: u8): TRFEEMEEFTHEERN R,
o BEERBEIKX,

o sink(): BEEEFNEANR,

o empty(): FLEVRIEN Z2iRE 0k(0) MEIX R,

o copy(reader: &mut R, writer: &mut W) -> Result<u64>
o BETEFTAEBMMRENEEANR,

11142 Rust 4
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o EFESNFHIPLA.
o CPU Z&ERE (CPU-bound) 15 XHELE. MMHN. ERAEE
o 10 %&£ (10-bound) fF%5: XHEE. Misisk e
o CPU mERFTSIMAAZZ (EERZ CPU, &4l ) KIFEBMAKMEE,
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o BURFEXE 10 WRE, L% 0 MfEAnLRS, EBFHA CPU MEES.
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o AMFEZRINGIT, EARLHTRMIT:

o EA—MLE, M7
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o EIFLIUMERR . B—HZAFELE—MEK,
o ZURXU. FHXNEMEK, FE—THHNLARERLE,
o L. EEMEE, TRNLELMEK,
° WA SINBFFFHIFAHEE,
FERRNE (AL )
CPU %4 10 BEAFRRRE
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o 7% Web RE#BALEMEREIL—MESS
o HRFEHFIKAEES, AT UPITHESHETALN CPU LT,
° L&,
o F/INFFHo
o HFA CPU &R,
(] Ek,‘f—i:
o B FTEFHIER,
o REEZ,
o REBTEMARIKHF?
o RIEFTETHMNAZEANRE, 2EFAZD CPU %,
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o LIMFHRHIEFERITIES BB
o E—BRRIBEMATES,
o FERFESHIMIT,
o FIRFWINTIE, MBS RITHAEWETH?
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o £ async BERUEFISRED.
async fn do_something() { /* ... #/ }

e async fn REIWERZ— Future XK,
o BEMHITE (executor) K#fT Future W%,
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use futures::executor::block_on;

async fn hello_world() {
println! ("Hello, world!");
}

fn main() {
let future = hello_world(); // Nothing is printed
block_on(future); // “future  is run and "Hello, world!" is printed
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async fn learn_song() -> Song { /* ... */ }
async fn sing_song(song: Song) { /* ... */}
async fn dance() { /* ... #/}

fn main() {
let song = block_on(learn_song());
block_on(sing_song(song)) ;
block_on(dance());

o M ERBMAZRIMITH
o RE—MFE, ERFRILPEAHEMFDNRIDE, TUEEEHEEIES,
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async fn learn_and_sing() {
let song = learn_song() .await;
sing_song(song) .await;

async fn async_main() {
let f1 = learn_and_sing();
let f2 = dance();

futures::join! (f1, £2);

fn main() {
block_on(async_main());
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o ARSRWG, TJUFEM .await KEFSI— Future L ZEM,
o A[ETF block_on, .await EFFEF, FEBEYHLEE, HHTMEEEMRSES,
o FiRRKELH,

o learn_song() 1 sing_song() HAUZIMFKLLE,

o M dance() TAI learn_and_sing() FEIf %%,




async f .await

// “foo()" returns a type that implements  Future<Output = u8>".
// “foo().await® will result in a wvalue of type “u8 .
async fn foo() -> u8 { 5 }

fn bar() -> impl Future<Qutput = u8> {
// This ‘“async’ block results in a type that implements
// “Future<Output = u8>.

async {
let x: u8 = foo().await;
x + 5

}
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e async HMIEEX.

o async fn F—PREFEHAFLERE, RE Future R,

o async MERBEREE, BRIDERFERARTES, 1IRE Future WK,
o FEIEE async MHXMETAIFIL & B B[R,
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Future

trait Future {
type Output;

fn poll(self: Pin<&mut Self>, cx: &mut Context<'_>) -> Poll<Self::QOutp

}

enum Poll<T> {
Ready(T),
Pending,

o Future ###E Rust ST HEHNZ Lo
o Future WHE— MR TITEES, %REI—1MER,
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Future WEARRIE

trait SimpleFuture {
type Output;
fn poll(&mut self, wake: fn()) -> Poll<Self::0Qutput>;

o DIE{LARE) SimpleFuture A%, TRLGEISIFA poll() FARKENESFIHE,

o WMRFE5EM, NIRE Poll::Ready(result),

o MBAETL AT, MiRE Poll: :Pending, RN ZHIARSHENEA wake() &,
o wake() HEWIRHAN, HITEEEX poll() X Future XK,
o WREH wake() REUXMLE], PiTEE LEEE BRI\ E EEHITH Future WK,
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o FITEIEI —ATNRY Future XK, HENHHEN, A poll() FEAKMENETT,
o BEREI—ITIF, RFLFIIEAIZTH Future MK,

o ¥ Future X %izfTiRE Pending IR7SH, HBEH A,

o Y Future XHMEXH wake () FAEBFAN, BoTMMKTHZTH Future X RKE S,
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o YHFMALLIEMITEEN, Future WRIRESELRE HER,
o EIt async PARIMEENLIE Send K,

@ std::sync::Mutex THESSEIED
o f#f futures::lock: :Mutex,




Rust 655 4£ 75

900000000000 00000

Rust I H T &N




=
0O®000000000000000

ES:0E %5

o Rust &,
o async Al .await RiBESXFM,
o Future TEAREED,

o RENFHESHITHERITH I,




o Rust ¥HFFEITHRAE =T FEREM,
o —f&kit, REEHTHZES.
o — MR (reactor), IRMISHMEPHAHH LTS (20 10, FRREBE. HHIE% ),
o — N HZMMITE, MEBESHIPEAMT,
o EITNHEMNEHEERE.
o HIPHHIEFEBTHERNES,
o EWMELFMHE,
o REE(ES, MEIMESMITo
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futures %8

o futures FHIRMKHE FHTRILF RO R L.

o Stream. Sink. AsyncRead. AsyncWrite &
o RATIRRMAITEEEMER o
o BT, ERARNIE, TENXIINEEH,




o Tokio: —PEHERRITHRTELR, Z#HF HTTP, gRPC %,

o async-std: REAREED —LBHNFSLIRA,

@ smol: — PMREHFHNFHIETH, Rt Async BRFERIUFTINEE,
o fuchsia-async: Fuchsia OS Fr{f 8934788
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Tokio 2—" Rust WRFETH, EEREMERS KK, =HE.

° HITHRIRIBME LIRIZITH,
o PREFEIFTIRA,
o BRZMEREEMNESTES,

E—"H Tokio LEELRBELIEENG T
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use mini redis::{client, Result};

#[tokio: :main]
async fn main() -> Result<()> {
// Open a connection to the mini-redis address.
let mut client = client::connect("127.0.0.1:6379") .await?;
// Set the key "hello" with value "world"
client.set("hello", "world".into()).await?;
// Get key "hello"
let result = client.get("hello").await?;
println!("got value from the server; result={:7}", result);

0k ()
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#[tokio: :main]
async fn main() {
// Bind the listener to the address
let listener = TcpListener::bind("127.0.0.1:6379") .await.unwrap();

loop {
// The second item contains the IP and port of the new connection.
let (socket, _) = listener.accept().await.unwrap();
tokio: :spawn(async move {
process(socket) .await;

DN
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Tokio: SLIMFESE

async fn process(socket: TcpStream) {
// The “Comnection” lets us read/write redis **frames** instead of
// byte streams. The “Connection’ type is defined by mint-redis.
let mut connection = Connection::new(socket);

if let Some(frame) = connection.read_frame().await.unwrap() {
println! ("GOT: {:7}", frame);

// Respond with an error
let response = Frame::Error("unimplemented".to_string());

connection.write_frame (&response) .await.unwrap();
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use bytes::Bytes;
use std::collections::HashMap;
use std::sync::{Arc, Mutex};

type Db = Arc<Mutex<HashMap<String, Bytes>>>;
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Tokio: fiU iggfttzézjji;éi

use tokio::net::TcpListener;
use std::collections::HashMap;
use std::sync::{Arc, Mutex};

#[tokio: :main]
async fn main() {
let listener = Tcplistener::bind("127.0.0.1:6379").await.unwrap();

println! ("Listening");
let db = Arc::new(Mutex: :new(HashMap: :new()));
loop {
let (socket, _) = listener.accept().await.unwrap();

// Clone the handle to the hash map.
let db = db.clone();

println! ("Accepted");
tokio: :spawn(async move {
process(socket, db).await;
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Tokio: ZiILZIRES

use tokio::net::TcpStream;
use mini_redis::{Connection, Frame};

async fn process(socket: TcpStream, db: Db) {
use mini_redis::Command::{self, Get, Setl};

// Connection, provided by “mini-redis’, handles parsing frames from
// the socket

let mut connection = Connection::new(socket);

while let Some(frame) = connection.read_frame().await.unwrap() {
// Process...

// Write the response to the client
connection.write_frame(&response) .await.unwrap() ;
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Tokio: FAFEZIRE

let response = match Command::from_frame(frame) .unwrap() {
Set(cmd) => {
let mut db = db.lock() .unwrapQ);
db.insert(cmd.key() .to_string(), cmd.value().clone());
Frame: :Simple("0OK".to_string())
}
Get(cmd) => {
let db = db.lock() .unwrap();
if let Some(value) = db.get(cmd.key()) {
Frame: :Bulk(value.clone())
} else {
Frame: :Null

}

cmd => panic!("unimplemented {:7}", cmd),
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Tokio P #yEE

mpsc: ZHE~E, BIEHEZBIE, TURES ME,

oneshot: HAE  HIFHEBIE, RERXELEME.

broadcast: Z4&=&. ZEHEHRE, TUKEZME, BMERAHBERTENME.
watch: BAE~F ZEHEZRE, TUKESME, BRTNREHEE, BERFREESR
AR ENE,
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Tokio: {FH@EE

use tokio::sync::mpsc;

#[tokio: :main]

async fn main() {
let (tx, mut rx) = mpsc::channel(32);
let tx2 = tx.clone();

tokio: :spawn(async move {
tx.send("sending from first handle").await;

s

tokio: :spawn(async move {
tx2.send("sending from second handle").await;

s

while let Some(message) = rx.recv().await {
println! ("GOT = {}", message);
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use tokio::fs::File;
use tokio::io::{self, AsyncReadExt};

#[tokio: :main]

async fn main() -> io::Result<()> {
let mut f = File::open("foo.txt").await?;
let mut buffer = [0; 10];

// read up to 10 bytes
let n = f.read(&mut buffer[..]).await?;

println! ("The bytes: {:7}", &buffer[..n]);
0k(O)
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