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Unix #gd, —EXH, XBHBEFHFS OR
o TREMAGE . XH. BE. MEEESE I UAXGHRTRKRT,.
o ARt open/close. read/write %R GIHMFBIEX MR,
CIiBS8]M7T stdio &, N XHHMARFIHTTHIE,
o fl FILE &M{AREX#, A fopen/fclose. fread/furite. fscanf/fprintf %k
BIREX .
CH++ 1BSHRMT iostream B, X XH#TT HIK,
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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 REEBIITHAE 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—1MdH, FtTMERNEAKESSEXEEED,
o read MINENREERAFTE, KM REIFRTERERS Err,
o JR[EE Ok(n) RIE n <= buf.len(),
o WMREBMNKERT, REMETREAN 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 TERARHTRAETXE %,
o Hih AARMETIHAE read MIZIASLIN,
-GG eSS
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fn bytes(self) -> Bytes<Self> where Self: Sized

o bytes 777A¥ Read REF VI T NEMAUE RS
o XEtH) Item 2 Result<u8>,
o M next () REIME Option<Result<u8>>,
e 8% EOF B¥£iK[E None,
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fn chain<R: Read>(self, next: R) -> Chain<Self, R>
where Self: Sized

@ chain ME - MERMEEABA, ROKERIELIER self, HER next,

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

o take fIZHERBHEREEZERNRNE 1linit MFT,
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std::io::Write

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

o Write HEAMWMMNAALIN T X write() 70 £flush(),

o Hih HEBHRBT XA A ENKIALIN,
o write (IXE ) ¥ buf EMARBEANRNRP, FRESAN ( IABS ) 89F B,
o flush WHIRFIE B ANEIEE 2L 2)A B,

o SAT ARSI ALITA

o WMRHBMEIEEEELITSAMTI, £i1KE Err,
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let mut buffer = File::create("foo.txt")?;

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

/// 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<()> { ... }
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write!

o EEFTHEEFASANEAANAE, THENHEAZFEAEKRN,
o write! RIFMHTH write_fmt x EAFHERALBHE F,
o 1R[O Result,

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

write! (buf, "Hello {}!", "Ferris").unwrapQ);
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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 o AT EHAEET IR FHLH
o BufReader LI T Read 4%, A oTBUEBAH{E A,
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BufReader

@ BufReader XM 7 — 18042 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

o BT BufReader BT EL MR, TUB—LFRANES,
o EEXTHMFHNEIMAE, TU—ERFBIEMIENTT,

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 EENXT WA NRES,

fn split(self, byte: u8)

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

-> Lines<Self> where Self: Sized {

}

}
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BufWriter

@ BufWriter B TEANZR,

let f = File::create("foo.txt")7?;
let mut writer = BuflWriter::new(f);
buffer.write(b"Hello world")?;

o BufWriter %%51% BufReader FBHELINFTHI4FE,
o TEEEZTBFRENSALIE, ERAMEEREETNEESE,
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Stdin

let mut buffer = String::new();

io::stdin() .read_line(&mut buffer)?;
o XE—MHEYMIERA ( Limf AN ) EEEIEN T A,
@ io::stdin() REIEXFZ Stdin LEMAMNE,
o stdin BT read_line 7%, XA LI BufRead 457,
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StdinLock

o ZNEBEMFRERNEREUEE — M EUEEZ R, FEND,
o FiEH read FEASERIIFA self.lock(,
o thE UEE StdinLock ¥ E M lock() Fi%ko

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 ()
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Stdout

Stdout RiREHHNED,

LT Write $EI,

—MRIF A= ERER stdout, MRZM print! 0 println!,
tHET PUEIT Stdout: :lock() KIKBHRAER H I8,
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@ repeat(byte: u8): TRFAEMEEFTHERM R,
o BRERHBENX,

o sink(): BEEEFNEANR,

o empty (). EEURMENZRIRE 0k(0) HEBN R,

o copy(reader: &mut R, writer: &mut W) -> Result<u64>
o BETHF T AEBRNKENEEANR,
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o LIMFHREFTEREIES BT
o B—BRREEMFFES.
o HEFFSESHNIT.
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o £ async BERLEFSRED:
async fn do_something() { /* ... */ }

e async fn REIMERE—1 Future X%,
o BEMHITH (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 DI ERIBNAZRFHITH
o RE—TFE, EFIRWIEAHEMFS R, TRUEFMEHIERIES,
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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(Q);
let f2 = dance();

futures::join!(f1, £2);

fn main() {
block_on(async_main());
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o ERHRWP, TUFEM .avait KEF B Future FREM,
o RET block_on, .await @FFTERF, THELFERE, KNTUIAEEMRESES,
o FiRRELH,

o learn_song() #0 sing_song() ATRIRAF %4,

o M dance() TLF learn_and_sing() BB %A%,




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<Output = 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 HEFIEE:

o async fn ¥—PERHHEMLARTERE, KE Future MR,

o async MARWMERFEH, BREBBEERAFTES, 1RE Future WK,
o FEIRE async HHXHFIBENFAL G Hﬁﬂé’llﬁlr@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 82 Rust 5 RENZ Lo
o Future WERE—MRTITEES, #£HREI—1MER,




Future WERRIE

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

o DUfE{kiRt SimpleFuture A6, TLUEITIFAM poll ) FARIKFNES BT,

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

o WPIET AT, NRE Poll::Pending, RN RHERSHENAR vake() #il,
o wake() REWIFAN, HITEEFHEX poll() X4 Future MK,
o WHRELH wake() RFEXMLHF, PITEERAEE BB EEFITH Future W&,

%z Rust 4



o PITEREI —ATNRY Future MR, HENHHEN, A poll() FEAKMEEMIZEIT,
o BEREI G, RFEYFEAEETH Future WK,

o ¥ Future M %Rizf7iRE Pending RAH, BEHHNATI,

o ¥4 Future MHIBXH wake ) FEHEAN, KoM EHETH Future X RKE S,
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o L{EAZLEMITERN, Future NEIJREESELEZBHER,
o HIt async FAFNETELIIRZ Send 8,

@ std::sync::Mutex THESSIRIEH,
o M futures::lock: :Mutex,
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@ Rust o,
o async fl .await RIESXFHN,
o Future TR AEED,

° EBENRIELFHTRERTHIF,




o Rust K FF BTG HE = HERRE M,
o —&ki, RLETHZES.
o — MR (reactor), IREIIMFEMHHEITHH (20 10, FR2EEE. 8% ),
o —IHEZ NI, VDBESHIFERHIT,
o EITNHFEMNEBESE.
o I HEIIEEETIERENES,
o EWESMHE,
o WREEMES, HMEMESWMITo
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futures %8

o futures FIRMHEFHRILFEHNFFEUFIREL
o Stream. Sink. AsyncRead. AsyncWrite %

o HATRER M AIERENAMEL o
o BT, EXRBRNES, TANIIMBEMS,
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o Tokio: — M HEEMITHEDIESR, X#F HTTP, gRPC %,

@ async-std: RFFRERES —LHHNRT LIRA,

o smol: —PMREERNFPIZITH, Rt Async BRFERIURTSIE,
o fuchsia-async: Fuchsia OS FffE FHB#11728,
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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(O)




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;

)
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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 mini-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() ;




use bytes::Bytes;
use std::collections::HashMap;
use std::sync::{Arc, Mutex};

type Db = Arc<Mutex<HashMap<String, Bytes>>>;
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Tokio: 82K

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: fZBHEZIRA

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: 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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mpsc: ZHE~EH, LEHEFBE, TURES ME,

oneshot: HA=F HHHEHBIE, REXEEME,

broadcast: Z4 =&, ZEHFZBEE, TULKESZME, SMERAHERTIEME,
watch: B4E~E ZEHEZRE, TUREZME, BEFAMREIE, BRFREETR
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;

DN

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

DN

while let Some(message) = rx.recv().await {
println! ("GOT = {}", message);
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Tokio: &% 10

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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