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fn main() {

let mut a :
let mut b :

print!("{}", a-- - --b);
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fn process_files(filenames: Vec<String>) -> io::Result<()> {
for document in filenames {

let text = load(&document)?;
let results = process(text);

save(&document, results)?;

}
Ok(())
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Fork-Join

« 22|= 0| IHEI= Fork-Join & X 2|2} 10 StC}.
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+ std::thread::spawn &2 A M A2|=E A|&fSlL,

use std::thread;

thread::spawn( || {
println!("Hello from a child thread");
});




use std::{io, thread};
fn process_files_in_parallel(filenames: Vec<String>) -> io::Result<()> {

const NUM_THREADS: = 3;
let worklists = split_vec_into_chunks(filename, NUM_THREADS);

let mut thread_handles = vec![];

for worklist in worklists {
thread_handles.push(thread: :spawn(move || process_files(worklist)));

b

}

for handle in thread handles {
handle.join().unwrap()?;

}
Ok(())




N
use std::{io, thread};
fn process_files_in_parallel(filenames: Vec<String>) -> io::Result<()> {

const NUM THREADS: = 3;
let worklists = split_vec_into_chunks(filename, NUM_THREADS);

let mut thread_handles = vec![];

for worklist in worklists {
thread_handles.push(thread: :spawn(move || process_files(worklist)));

b

}

for handle in thread handles {
handle.Jjoin( ).unwrap()?;

}
Ok(())
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use std::thread;
use std::time::Duration;

fn main() {
let handles: Vec< > = (0..2)
.map(|[t] {
thread: :spawn(move || {
i == {
panic!("Thread {1} panicked!");
}
println!("Thread {1} is running");
thread::sleep(Durattion::from_secs(1));
})
})

.collect();

for handle in handles {
match handle.join() {

Ok(_) => println!("Thread completed successfully"),
Err(e) => {

println!("Thread failed with error: {:?}", e);
}

}

println!("Main thread continues execution.");
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sender.send(msq)

z thread 1 @

sender:

Sender<String>

_\hannel

receiver:

Receiver<String>
2 thread 2 @
@eiver. recv()
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sender.send(msq)

2 thread 1 @

sender: Z

Sender<String>

_\hannel

receiver:

2 thread 2

Receiver<String> l Z
@eiver.recv() ;
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use std::sync::mpsc;
use std::{fs, thread};

let (sender, receiver) = mpsc::channel();

let handle = thread::spawn(move || {
for filename in documents {
let text = fs::read_to_string(filename)?;

if sender.send(text).is err() {
break;
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O|H| receiver.recv()

while let Ok(text) = receiver.recv() {
do_something_with(text);

}

for text in receiver {
do_something_with(text);

}
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use std::sync::mpsc;
use std::thread;
use std::time::Duration;

fn main() {
let (tx, rx) = mpsc::channel();

thread: :spawn(move || {
let messages = vec!["Hello", "from", "the", "Rust", "channel!"];

for msg in messages {
tx.send(msqg).unwrap();
println!("[Producer] Sent: {msg}");
thread: :sleep(Duration::from_millis( ) )

+
E);

for received in rx {
println!("[Consumer] Receilved: {received}");

}

println!("ALlL messages received!");
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i32
bool

&str

String
TCPStream

HashMap<String, usize>

Cell<usize>
Receiver<u8>

Rc<String>

*mut u8
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2 thread 1 Z
rc1: Re<String>

*refszz x
rc2: Re<String>

2 thread 2 Z

rc2:clone()

value: "ouch”
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use std::rc::Rc;
use std::thread;

fn main() {
let rcl Rc::new("ouch".to_string());

let rc2 rcl.clone();

thread: :spawn(move || {

.clone( );

r);

rcl.clone();




error[E0277]: "Rc<String>" cannot be sent between threads safely
--> src\main.rs:

thread: :spawn(move || {
| |
_____ | __within this "{closure@src\main.rs:8:19: 8:26}
|
required by a bound introduced by this call

rc2.clone( );

)

~ "Rc<String>" cannot be sent between threads safely

= help: within "{closure@src\main.rs:8:19: 8:26} , the trait "Send 1is not implemented for "Rc<String>", which is
required by “{closure@src\main.rs:8:19: 8:26}: Send’
note: required because 1t's used within this closure

--> src\main.rs:

| thread: :spawn(move || {

| ANNNNNN

note: required by a bound in “spawn’
--> C:\Users\utilForever\.rustup\toolchains\stable-x86_64-pc-windows-

msvc\lib/rustlib/src/rust\library\std\src\thread\mod.rs:

pub fn spawn<F, T>(f: F) -> JoinHandle<T>
————— required by a bound in this function

F: Send + 'static,
Aan required by this bound in “spawn®
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Mutex<T>

» O|X| Ruste| FE!

use std::sync::{Arc, Mutex};
use std::thread;

fn main() {

let counter = Arc::new(Mutex::new(0));
let mut handles = vec![];

for _ in 0..10 {
let counter = Arc::clone(&counter);
let handle = thread::spawn(move || {

let mut num = counter.lock().unwrap();

*num += 1;

3);

handles.push(handle);
}

for handle in handles {
handle. join().unwrap();

}

println!("Result: {}", *counter.lock().unwrap());
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use std::sync::{Arc, Mutex};
use std::thread;

fn main() {
let data = Arc::new(Mutex::new(0));
let data_clone = Arc::clone(&data);

let handle = thread::spawn(move || {
let mut num = data_clone.lock().unwrap();
*num += 1;

panic!("Intentional panic: Mutex 1s poisoned!");

});
let _ = handle.join();

match data.lock() {
Ok(guard) => println!("Mutex i1s normal. value: {}", *quard),
Err(poisoned) => {
printiln!{ "Mutex 1s poisoned."};

let guard = potisoned.into_tinner();
println!("Poisoned value: {}", *guard);
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use std::sync::{Arc, RwLock};
use std::thread;

fn main() {
let numbers = Arc::new(RwLock::new(vec![10,

let mut handles = vec![];

for 1 in 0..5 {
let numbers_clone = Arc::clone(&numbers);

let handle = thread::spawn(move || {
let nums = numbers_clone.read().unwrap();
println!("Thread {i}: numbers = {:?}", *nums);

});
handles.push(handle);
}

for handle in handles {
handle.join().unwrap();

}




= RwLock: :write() = £Lt.

use std::sync::{Arc, RwLock};
use std::thread;

fn main() {

let counter = Arc::new(RwLock:

let mut handles = vec![];

for i in 0.. {
let counter_clone = Arc:
let handle = thread: :spaw
let mut num = counter
*num += 1;
println!("Thread {i}:
});

handles.push(handle);
}

for handle in handles {
handle. join().unwrap();

}

println!("Final counter value:

:new(0));

:clone(&counter);

n(move || {

_clone.write().unwrap();

counter = {}", *num);

{}", *counter.read().unwrap());
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2S5H= X710| 0| £|™ Condvar: :notify all(EE= notify one)= TEOHA
CH7| Q1 AHEE ME LY.
self.has_data_condvar.notify_all();
z710| £o| & uf7kX] Er= A =2 CH7|Ste{™ Condvar: :wait ()= £2L}.

while !quard.has_data() {
guard = self.has_data_condvar.watit(guard).unwrap();

}




use std::collections::VecDeque;

use std::sync::{Arc, Condvar, Mutex};
use std::thread;

use std::time: :Duration;

const BUFFER_SI/ZE:

struct SharedQueue<T> {
queue: Mutex<VecDeque<T>>,
condvar: Condvar,

}

fn main() {
let shared_queue = Arc::new(SharedQueue {
queue: Mutex::new(VecDeque::new()),
condvar: Condvar::new(),

¥);

let producer_queue : :clone(&shared_queue);
let consumer_queue : :clone(&shared_queue);

let producer =
let consumer

producer.join().unwrap();
consumer.join().unwrap();




let producer = thread::spawn(move || {

for 1 in 0.. {
let mut queue = producer_queue.queue. lock().unwrap();

while queue.len() >= BUFFER_SIZE {
println!("Producer is waitting: The buffer is full.");

queue = producer_queue.condvar.walt(queue).unwrap();

}

queue.push_back(1);
println!("Producer: produce {i}");

producer_queue.condvar.notify_all();

thread::sleep(Duration::from_millis( ));




let consumer = thread::spawn(move || {

for _ in 0..20 {
let mut queue = consumer_queue.queue. lock().unwrap();

while queue.is_empty() {
println!("“Consumer i1s waiting: The buffer is empty.");
gueue = consumer_queue.condvar.watt(queue).unwrap();

}

let i1tem = queue.pop_front().unwrap();
println!("Consumer: consume {item}");

consumer_queue.condvar.notify_all();

thread: :sleep(Duration::from_millis( ));
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AtomicIsize, AtomicUsize
AtomicI8, AtomicIl6, AtomicI32, AtomicI64
AtomicBool

AtomicPtr<T>
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use std::sync::atomic::{AtomicIsize, Ordering};

let atom = AtomicIsize::new(0);
atom.fetch_add(1l, Ordering::SeqCst);
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use std::sync::Arc;
use std::sync::atomic::AtomicBool;

let cancel_flag = Arc::new(AtomicBool: :new(false));
let worker_cancel_flag = cancel_flag.clone();




use std::sync::atomic::0rdering;
use std::thread;

let worker_handle = thread::spawn(move || {
for pixel in animation.pixels_mut() {

render(pixel);

if worker_cancel_flag.load(Ordering::SeqCst) {
return None;

}
}

Some(animation)

r);



HAHS

e MOl AZ|ET}RIFH ALEE FAOSH7|E E™SHH AtomicBooll| trueE X &stD
2|

A ETH Sz WK 7|CH2ICE

cancel_flag.store(true, Ordering::SeqCst);

worker_handle. join().unwrap();
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