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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 timplemented in terms of write() and flush().

o REEBILITHAE 10 HFEL.
o File, TcpStream. Vec<T>. &[u8]

@ J¥E. REXZZ std::io::Result, MA= 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, BRITMNERNREAKESSAXEEFEE S,
o read MINBTIREIFEMAF T, KMEHREFRTERERKN Err,
o R[EIE Ok(n) RIE n <= buf.len(),
o WMRFEMMNKIBERT, REMAETFEA 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 T ERARHTRAETXE %,
o Hih AARMETIHAE read MEIASLI,
o IETRMNKEEZSR,
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fn bytes(self) -> Bytes<Self> where Self: Sized

@ bytes &M Read HEBEFHH AN EIRAMERES,
o XEtH) Item 2 Result<u8>,
o A/ next() REIAZ Option<Result<u8>>,
o iB%| EOF Bf=iRE None,
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fn chain<R: Read>(self, next: R) -> Chain<Self, R>
where Self: Sized

o chain UEZ/MEBNRIEABA, RENEREFLIER self, FiEK next,

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

o take f|EMNERBUNERLEZEITNRNGT 1linit NFET,
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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 HEBFMNMAMLINMN T write() #1 £flush (),

o EMAEBEBT XA AENBIALIN,
o write (iXE ) ¥ buf EMARBARE T, FIREEAN ( ARG ) 89F B,
o flush HBRFFBESANEIEL LT B Hro

o SAT ARSI ITA

o MIRHBANEIRZEEWEAMNLI, £i&E Err,
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let mut buffer = File::create("foo.txt")?;

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

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

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

o ERFTHEMASEANKAIAFE, LEENHEATHERAZEKEN,
o write! RIFH T write_fmt x EFAFHFERA BB E FX,
o 1R[0 Result,

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

write! (buf, "Hello {}!", "Ferris").unwrapQ);
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e FAEBF AT, 10 BIEFEFE,
REZANBRE—RZILDEER, PRI,
NEFRIE—RZILE NN ES, a9,
10 BEMIER ( MEH 10 F5SE R BUHE ).

o HMERRTEMRI,

o ENEEREHPEMN,
10 RESLESTIALFE 3-7 MERNERE,
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o VARFAERIERSE FTHITHERRMN,
o WHENREBRIELBRIERGETM (BT RFEAA )
o I, BEBETRSMREALS, ARERGFELERBURE, HEDBNARERF.
o MHLLLBMARIF, XMIRIEER,
o MRIME T B REXHRETSBMEFTEE,
o ERMZIPHFIRIZSERES
o BRB—ARABTRIETIXE, RENARFREFEHITIHN,
o S AMBHRIEREM,
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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 oA TEMEEET KIRMNEFHLHo
o BufReader LI T Read #E), HitoTBUEAMER,
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BufReader

@ BufReader ELIM 7T — 10452 BufRead,

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

// Other optional methods omitted.
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BufReader

e MTF BufReader REIEE T EZHETE, TTE—LEFANER,
o EEXTHMNEINER A, TM—HRIBIENMEENET,

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 REXT MFhiLNKES,

fn split(self, byte: u8)

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

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

@ BufWriter BETEANR,

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

@ BufWriter %514 BufReader FRFESLINFTHI4FEL,
o CHEEZEMEMNEANLIE, ERAMNILHEEFENEIESH,




i
000000000000 e0000

Stdin

let mut buffer = String::new();

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

o XE—THEMMIRERA (RIFMA ) REEIEN %,
@ io::stdin() REIEXAZ Stdin EHMAMHE,
o stdin B#EIWM7T read_line A%, XA BufRead #55,
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StdinLock

o ZNEARBEMPERNERETER— M EELZNM, FEND,
o FFEM read AEASERIIAA self.lock,
o thoMfE StdinLock HE XA lock() Fik,

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




ES L
0000000000000 000000e0

Stdout

Stdout EfpEME HED,

ST Write HE,
—RERIRASHIZEFEA stdout, M2M print! 0 println!,
W BIBIT Stdout: :1lock () RIHREIR AR H 19,
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o repeat(byte: u8): ERFEEMEEFTHERN R,
° BRERAHBETK,

o sink(): BEREFNEANR,

o empty (). FEUR(ERN 22IRE 0k(0) AIEEN &,

o copy(reader: &mut R, writer: &mut W) -> Result<u64>
o BFIEFHMAERBNRIENEFEAN K,
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o BFELSH TR,
o CPU #EE (CPU-bound) {15 XFHES. MK, EHMAEE
o 10 %#&® (10-bound) fE45. XHES. MLEFR MBS
o CPU mERFSTMANAZ%Z (EERS CPU. ) RIKEEMEKMEE,

o 10 MEAT S h0fiRE CPU i A%x?
o HERFALU 10 WKE, H%F 10 iemmoiRe, EBFM CPU MEHbES,
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o Hib, F5 1 PAKNEMN IO 1k,

o EA—T%IE, HRMIT: o AWML, Hb4E 1 11!
O £5 1 (+PE=EE—EEE ) O £5 1 (PEaEE—RNE)
Q £52 o BN, ZfE 2 $]fT:
O £%3 Q %52
Q E53

iz Rust R/2IES



FIHITHHIF

o EIRERZHNGF, EARLITIRMIT

o EA—1EIE, M1T:
O E%5 1 (xRt 10 #5<)
Q £% 2 (ENES 1 89 10 BIEEERIT)
O 5 1 (%E 10 £RIFLHE)
Q E%3
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o FIFLINERR . F—Z RLELE—MEK,
o ZHURNI: HNEFMEK, FE—THHNLRRLE,
o iR EEMEE, TRNLESMEK,
o B SIAEBFITHEMFI LM B,
FMERRNE (AL )
CPU #4 10 BE AT ERRE,
PATIRFF T AT
HF£BRELEHZHEPH P,
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o 7% Web REBAEFMEKREIL—MES.
o HRFEHFHRAEES, LRI MURTHESHE TAN CPU L#Hfr,
o 'ﬁf,,'ﬁ:
o F/NFFHo
o ENFA CPU KiE,
o Hh&:
o BELFTAEZEMR,
o R{EEZ,
0 FEEFTEMRARI AHCIE?
o RIEFFEHTHNMNBEANRE, BEFAZ DT CPU #%,
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o LMBETRIES %ﬁ&l:.:.’ﬁ"é’]%?i#f
o E—ERRBTEMEITITSE
o HAEFTAELZHHIT,
o DRWINTE, MBS RITHAELELH?
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o {fM async BEREIEFLRAD.
async fn do_something() { /* ... */ }

e async fn REIHNERE— Future X%,
o BEMHFT (executor) K#fT Future WK,
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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 DI ERINMAZRFHITHN
o FE—MFR, ARSRINTFEARMBISNILN, TRUEFMHIBEES,
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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 EHFTNRIt, TJMUFER .await REFFHI—1 Future WHRZM,

o A[ETF block_on, .await EFF%ERF, FHEELHLE, UNTMUBAEEMSEISES,
o learn_song() # sing_song() HIRINFKE,
o M dance() TWAI learn_and_sing() B %&4%,




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 AWIEX.

o async fn ¥—PRHFEMARTRE, KE Future MK,

o async MANRIERAME, BFREORERAFTSTSES, tHRE Future MR,
o FEFES async HHXMFFBHNFIE S EEAH O,
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Future

trait Future {
type Output;

fn poll(self: Pin<&mut Self>, cx: &mut Context<'_>)
—-> Poll<Self: :0Output>;

}

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

o Future A2 Rust ST HREBH T,
o Future WHE—MRITITEEISE, #HRE—1MER,




Future WERRIE

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

o DU 1LARY SimpleFuture Afl, TLRLEITIAR poll () FAREKESHIH,

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

o MBATAZA, NIRE Poll::Pending, RN ZHABSHENEM vake() EEL,
o wake() BREHFAN, HIT8REHE KX poll() X4 Future MK,
o WREH wake() REUXMLE], HITEEREEE BHMRWATE EAEHITH Future W&,
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o HITSEIP —AHMAH Future XK, HENFHEN, A poll() AEREMNET,
°o BERHEI— I, RAHHIEAZITH Future WK,

o ¥ Future MRizf7iRE Pending RN, BEHHATI,

o ¥ Future WHMEXH wake ) HEWBEAN, BIUNLEEITH Future MRME AT,
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ZEENTRIES

o L{FMAZLEMITEN, Future MR URESELEZBHE,
o HIt async FAFNETENLIZ Send K,

@ std::sync::Mutex THESSIEIED
o {#f futures::lock::Mutex,
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@ Rust &,
o async Al .await RIEBESXHH,
o Future ZEFREEF,

o RENFHESHITHEMTH R,




000000000

o Rust ¥ FFETHRGE =T EREMH,
o —fi&kit, RTEBITNZES.
o —1NRK28 (reactor), IREEXIIMBBHHLITNSG (40 10, IREEE. 3% ),
o —NEHEMATE, DEESHIAZIHIT,
o EITNHEMMER[FEL.
o P HBTEEZITHERNES,
o BWHEHSMHRE,
o RER{ES, HEMESMITo
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futures %8

o futures FHRMHE FFRILFENRFEFIRLL.
o Stream. Sink. AsyncRead. AsyncWrite &

o HATRER M AR MAMERD o
o BT, EXRBRNEE, TENIIBEH,




o Tokio: —PHEEIRITHRFSESR, xHKF HTTP. gRPC %,

o async-std. FeftArfERE P —LAHNRT LIRE,

@ smol: — 1NEERNFHIETH, RMH Async BRFEKIME T4,
o fuchsia-async: Fuchsia OS priE B 8IHITES o
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Tokio &

Tokio —" Rust WFHIETH, EEREMERS KK, =t

° HITHRIRILM L LIRIZITH,
o TREFRNRTIRA,
o HIRZHEREAMNESRE S,

E—H Tokio SLHELIRBESIEENS T




Tokio: EAXRMAE

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 ()




Tokio: FEFE

#[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: SLIMESE

async fn process(socket: TcpStream) {
// The “Connection” 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: 822K

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: fFBHEZIRA

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

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

// 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: FAEZIRE

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 th#i@iE

mpsc: ZHE~E, BIEHEZ®BE, TURESZ ME,

oneshot: ¥A& HFIEHERIE, REKEEME,

broadcast: Z4&=&. ZEHEFRE, TUEEZME, SN ERFEBERTETME,
watch: B47=F ZEHEZRE, TUKESZME, BREFAREIEE, BERFREETR
A EHE,
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Tokio: {FH@BIE

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;

B

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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o F&EHKE

o RIZHVER
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