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import importlib
module = importlib.import _module("name"

print("hello world")
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Rust: Pros&Cons
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The computer L Rust 2.76 159224 Cgcc 0.86 698,264 820 . 1% 18% 100% 28%
omputer Language il ' —

Benchmarks Game Cgcc  3.81 130,112

fannkuch-redux

Rust versus C gcc fastest | source secs cpu load

mandelbrot

vs C vs Clang Vs C++ source secs Rust 7.28 100% 97% 100% 100%

Rust 0.93 Cgcc 7.52 999% 100% 93% 99%

Always look at the source code.
These are only the fastest programs. Lo C gce 1.27
programs. They may seem more-like a / spectral-norm

you.
n-body source secs busy cpu load

Rust 0.71 2.86 100% 100% 100% 100%
binary-trees source —E
Cgcc 0.72 2.86 100% 99% 100% 100%

source  secs mem Rust

Rust 1.21 200,476 C gcc
C gcc 1.79 168,760 pidigits

reverse-complement source cpu load

0, 0, 0, 0,
source secs mem Rust 0% 0% 100% 3%

Rust 0.76 995,032 Cgce 1% 100% 1% 0%

k-nucleotide
source secs mem gz

Rust 2,76 159,224 1691 Cgec  0.86 698,264
Cgcc 3.81 130,112 1506
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ADT (R&dEsRE)
Pattern Matching (t&z{ITER)

Ownership & Borrrow Checking (FrBTFNERE
Trait & dyn Trait (4FHiF)

Macro & Process Macro (513718 %)
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Python & String

print(s1)
print(s2)
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C & String

char *s = (char*)
)

char *s2 = s;
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Malloc & free: the bad point
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Malloc & free: the bad point

char *getString(void) {
char *ret = ' char *getString(void);

return ret; int main() {
char *s = getString();

}

int main() {
char *s = getString();

free(g);
}
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Rust & String

Compiling playground vB8.8.1 (/playground) -
error[EB382]: borrow of moved value: ‘s1°

—> src/main.rs:4:20
|
2 | let s1 = "hello".to_string();
-- move occurs because “s1' has type “String’
let s2 = si;

3

4

println!("{}", s1);

M

I
I
| -- value moved here
I
I

value borrowed here after move

“Stack”
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fn get_string() — String {

}

fn main() {
let s = get_string();
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fn get_str_length(s: String) — (String, usize) {
return (s, s.len());

}

g 2620



Why Rust amazing: borrow checker @'&Iwn For Goool|
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fn calculate_length(s: §String) — usize {
s.len()
}
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error[E@596]: cannot borrow “a’ as mutable, as it is not declared as mutable
-——> src/main.rs:5:13

I
let a = String:: from("hello world"); 4

let a = String::from("hello world"};

5 let b = &mut a;

AAAAMN cannot borrow as mutable

I
let b gmut a; I - help: consider changing this to be mutable: “mut a°
I

println!("a: {}", b);

let mut a = String:: from("hello world"); b: hello world
let b = &mut a;
println!("b: {}", b);
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fn add_end(s: &§String) {
s.push_str("end");

error[EG596]: cannot borrow “#s° as mutable, as it i1s behind a & reference
——> src/main.rs:4:5

3 fn add_end(s: &String) {

help: consider changing this to be a mutable reference: “&mut String’

|
|

4 | s.push_str("end");
| A st ds a "&  reference, so the data it refers to cannot be borrowed as mutable
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OTASAAHE HE TS
let a = String:: from("hello world"); Jx/i FNT /\?4 JX

let b &a;

let ¢ = 6a; RXN RN 2B S5

println!("a: {}", a);

® error[E®499]: cannot borrow "a  as mutable more than once at a time
-—> src/main.rs:6:13

let mut a = String:: from("hello world"); 5'
let b = &mut a;

let ¢ = &mut a;

b.push str(*114"); 7
c.push_str("514");

| let b = &mut a;

| first mutable borrow occurs here
| let ¢ = &mut a;

| anannn second mutable borrow occurs here
| b.push_str("114");

| - first borrow later used here
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modulel(py: Python, m: &PyModule) — PyResult<()> {
unimplemented! ()

}

tH pymodule]
modulel(py: Python, m: &PyModule) — PyResult<()> {
unimplemented! ()

}
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Rust (Python-

Python Rust ;
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object - &Py Any
str String, Cow<str>, &str &PyUnicode
bytes Vec<u8>, &[u8] &PyBytes
bool bool &PyBool
ot Any integer type ( i32, u32, usize, p—
etc)
float 32, f64 &PyFloat
complex num_complex::Complex1 &PyComplex
List[T] Vec<T> &PylList
dict[K, V] HashMap<K, V>, BTreeMap<K, V> &PyD1ict
tuple[T, U] (T, U), Vec<T> &PyTuple
set[T] HashSet<T>, BTreeSet<T> &PySet
frozenset[T] HashSet<T>, BTreeSet<T> &PyFrozenSet
bytearray Vec<u8> &PyByteArray
slice - &PySlice
type - &PyType
module - &PyModule
datetime.datetime - &PyDateTime
datetime.date - &PyDate
datetime.time - &PyTime
datetime.tzinfo - &PyTzInfo
datetime.timedelta - &PyDelta
typing.0Optional [T] Option<T> -
typing.Sequence[T] Vec<T> &PySequence

typing.Iterator[Any] - &PyIterator



73 Module #0 Function

#{ pyfunction]
add(a: usize, b: usize) — usize {
a+ b
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tH pymodule]
modulel(py: Python, m: &PyModule) — PyResult<()> {
t#Hpyfn(m, "add")]
add(a: usize, b: usize) — usize {
a+b

}
ok(())

tH pymodule]
modulel(py: Python, m: &PyModule) — PyResult<()> {
m.add_wrapped( wrap_pyfunction!(add))z;
ok(())
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#{pyfn(m, "factorial")]
factorial(i: int) — int: factorial(i: usize) — usize {
if i = o: if i =201

return @ 1
e } else {
return 1 * factorial(i-1) ixfactorial(i-1)
}
}
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%time _ = [ghsm.factorial(50) _ ) %time = [factorial(5@)
Wall time: 32 ms Wall time: 475 ms

%time _ = [ghsm.factorial(50) , | %time _ = [factorial(50)

Wall time: 167 ms Wall time: 4.74 s

%time _ = [ghsm.factorial(50) a _ i %time _ = [factorial(5@)
Wall time: 1.69 s wWall time: 49.9 s
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