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o Rust HREMKEEBHEEFRASHLEHNRD, BERRERRT.
o A1 Rust BFMIEX LRFEREN, ENEBITRIX,
o Rust 2t 7 ARE%, TSI HIFR LIRS,
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o Rust I RLLRFMHTHET.
o 5HMHEEES (flw CI1BF ) #7%XEH,
o REINEEEHRMNERHZR,
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0 TR MMAE— unsafe RIGEET,

o thoJ I fmEA @ﬁﬁ&ﬁ?ﬁﬁmo
o HAARRERBMRIDEZMNA unsafe REBE D,

unsafe fn foo() { 7}

fn main() {
unsafe {
foo();
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o FEI T DURITATZEM,
o ILHT, A impl RIDEMEIRIARRTEM,

unsafe trait Sync { }
unsafe impl Sync for Foo { }
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o MUTHRIERTHY, 7 Rust ERTJ4ETE unsafe RIGERPEAE.
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@ 7 unsafe REBEPITUHTIERS.

o XRISH S| A

o BHBATE

o I unsafe 457!

o M unsafe FI
o unsafe AL XMEARERSZLLREBHIAE M Rust 1B,
o ERLELHIRIALE unsafe PMARLLH,
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unsafe FEWE?

o unsafe Lfr L LLTTE,
o EH std PREKAEEIT unsafe HEM Y,

e Vec
Cell/RefCell
Box

Rc/Arc
Send/Sync
HashMap
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std ff/H unsafe 1Y, MI{RIEE HIEHM?

/5 std B4 unsafe SIEE /D,

BEl std MREMIREHEHFEAIEE, REEEERLEN,.
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wigs (RAMSIAETREH )
RINIB LA

KEWEMBH (transmutation)
FRZIREE o FH
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FFI (Foreign Function Interface)
FFI RN —FEE X FA S —FES 5090,
Xt Rust ki, XEIRE:
e Rust i C
o CiAHA Rust
o HMiE=S ( 40 Python ) A Rust
At AFERELIR C ESHEEREA?
o EA CEEE FFI LERLEMNTRA,

%z Rust 4



M Rust BHE C

o
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o T C REHEMBLE (.a/.1ib),
@ cc —¢c -o foo.o foo.c
@ ar rcs libfoo.a foo.o
o WEREMINADE (.so/.dylib/.d1l),
e cc —¢ —fPIC -o foo.o foo.c
e cc -shared -fPIC -o libfoo.so foo.o
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o & C .
int32_t foo() { return 10; %}

o 7f Rust &
#[link (name = "foo", kind = "static")] // links libfoo.a.
extern {

fn foo() —> i32;

#[1link(name = "foo")] // links libfoo.so.
extern { // By default, this is also
fn foo() -> i32; // statically linked.
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o HASBEREETZEM.

fn main() {
println!("foo: {}", unsafe { foo() });
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o H—FEHANBESRS C REBA—IBI,
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#[repr(C)]
pub enum Color { Red = 1, Blue, Green = 5, Yellow }

#[repr(C)]

pub struct Bikeshed { height: f64, area: f64 }

extern "C" pub fn paint(bs: Bikeshed, c: Color) { /* ... */ }
o {EMTEPNEMIARMRRE C R FFHHFIT.

struct X<T>(T); // C doesn't have generics.

#[repr(C)]
pub struct Xi32(X<i32>); // This struct hides the type parameter.
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o I8 Rust REGRIFAMESESNSE,
o WFBASENAR, £ C RIRIFNELE,
o WFEMSENFAR, &£ C RIEPHEEH,
o T DUFEM rust-bindgen B34 Rust RN NE C kX,
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o = (macros) RIMILE XX AREHAM
o C/CH+ IBEMRFNATLE. RF. #E=ZS, HOMPBEBRNEBERRZILERA
o C/CH++ MZRMEBM. AEMEENIEEETT (tokens) RHIERR, FTHEELZHE L,
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#define SUB(x, y) x -y
int ¢ = -SUB(2, 3 + 4);

SRFFRL

int ¢ = -2 - 3 + 4;
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C (7R 1) 5) =R

#define SWAP(x, y) do { \
(x) x) = (y); \
(y) (x) = (y); \

) = x - y; \
} while (0) // Also, creating multiple statements is weird.
int x = 10;
SWAP(x, x); // "z° is now 0 instead of 10
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o Rust &, FERIEAEY B (syntax extensions) ThaEEIEM IR 5o
o #[fool #0 #![fool, B
o foo! arg, —M=2 foo!(...). foo![...] 5 foo!{...}, RZEF
o foo! arg arg, R# macro_rules! name { definition }, FEARMEEX
o Rust WRITMUBERHARNTHREX
o FHARHIE (declarative macros)
o IEHHKE (procedural macros)
o REMBITHEER M—IRHSRIBAM (abstract syntax tree, AST) H#m 5 — &M KIEX
o
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NP

macro_rules! myvec {

(14 // Start a repetition

$elem:expr // Each repetition matches one expr
), // Separated by commas

* // Zero or more repetitions

) =>{

{ // Braces so we output only one AST (block kind)

let mut v = Vec::new();

$( // Exzpand a repetition
v.push($elem); // Ezpands once for each input rep
) * // No sep; zero or more reps
v // Return v from the block.

}
println! ("{:?}", myvec![3, 41);




REBS LR

®0000000

D

1O :J/H_it

BERFIENR 557




HARBIRIES"

o %7215 (programming languages), 2AXEXITENRFHUERIES,
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1955 &, FORTRAN.: FZRTRIFITE
1958 #F, Lisp: &#H1EBE, TEATAIEH
1959 £, COBOL:. ATRL RS

1962 F, Simula: F—PMXFEENRES
1964 &=, BASIC. E&¥ZEFH

1969 £, C. BHINRGHREES

1970 £, Pascal. E&#¥EH

1983 F, C++. MEFENRAREFIES
1991 &, Python. ZAMEEENES
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ENRIEIES

o C. MUKERGHE

o C++. HNEZHREEAN

e Rust: 3ZifFReM

o Java: BYEHNEAREFEE LizfT
o Python: BXAA{E, SMAMBENIT
° JavaScnpt 55 REREMR

o Haskell: #ik#=\REES
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e {E&. Bjarne Stroustrup
°o KRIhSE

o 1984 fF, EF MMM ANBEE (<iostream> ), WU T ABIERIHT 1/0 M18%,
o 1989 #F, C++ 2.0 %7, MFMELZEWK. HRE. BOMARL. BRAEE

1979 £, C with Classes, A7 F@HEFABE (40 Simula 1B ) 54 =TRE (W0
BCPL 25 ), HMHEZE. kRE. RE. BASHE,

1982 £, jEitAN C++, FEFMEERE. RESHREFER. 3/H. F8. XBERLNAT
YBC (new/delete ). BT (// )

. RIFR
AIBIRL R %

o 1990 fF, &R, 7F. EFTE. FAREER ( & cast ). HREE,
o 1998 F, C4++98 fEL (ISO/IEC 14882:1998, H—11rf ), 2003 &£, KHE/NEH

C++403 #rfo

2011 &, C++11 #pE% 7, MINKEFFN (0. HESIASHBINBEX . KB,
Lambda %, BHRS ), C++ #HABKR (Modern C++ ), BEAHAENNEH
C++14 70 C++17,

2020 £, C+420 ¥R, WIS, BERETFM.




Java 5 Python

e Java
o 1£%&. James Gosling
o WHFM: 1995 F
o B HMEANR (BTH) £, R, ZE, &=, ik
o ;¥&: JVM (Java Virtual Machine)
o Python
o 1£%& . Guido van Rossum
o WIF: 1991 F
o A, WMEINR. 1SR, k. K&, BHEX
o ¥&. GIL (Global Interpreter Lock)
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TIOBE Programming Community Index
Source: www.tiobe.com
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