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Rust 2h7F%e. THIRERBORIEES, BRMESHEENNREEE, REHBAED
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o FMERHMNBMBRE. RESH. REMWIE,

o HEHFRHN, BF IMB 2| 8MB,
o i (heap)

o HFHMFSNEMELE,

o MHNA/NTUESETHINTRE, ARRFHERNHR,
o #SKX (static)

o FHEREE. FE. BILRES,

o BEXERFEBHMNNE, BFERNE,
o RIBX (code)

o TFRUFESF 1 HI KA,

o RIBXBERAEN,
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NBRAXSERARN

o IERIAR (place expressions) RFRTAFMBEHRIAR,
o . BWMETE. BLXE. B5A. HEAR5. ZRSIA%,
o WLIHIMAMMENED

o HA#RMERIARN (value expressions),
o . FHE. RIFBA. BEXREAE,
o TRHIMAEMENLEIL,

LEe b, RERARWHRAEME (Values), BRARBHHIEME (rvalues),
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o I Copy %%, HAWBHIR, ERERARTEENL,

o Copy %%, ELWEHIER, ERERAIDAEL,
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Rust i&eMiRE

o Rust &M EEBHHRFASHLZEHNREG, ERRERRT.
o B Rust BFMIEBEX ERIERTEH, BIEBEEHRE,
o Rust It T R= 21, UK HIFRHRS,




T REFMHNAL

o Rust A& FHITAT.
o 5HMEBEEIES (Fltw Ci1BE ) #17%XH,
o REMMEFAHRENERHR,
o FRTEEZRMBEPUEXHEE,
o SLHFREE std hHAY,




TR EFHENAZE

o FFIEALLRILEER unsafe XBFIRE,
o ALERWEIUMA— unsafe RIBE T,
o M PUIEEBANREFTEFATZEN,
o HARREREMRLEZEMAE unsafe REBEF,

unsafe fn foo() { }

fn main() {
unsafe {
foo();
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o AT IR ARZEH,
o IEEY, 4FEY impl REBROUEIRIATZ2M,

unsafe trait Sync { }
unsafe impl Sync for Foo { }
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o REREMBIERIEMLERTHESIERE, B Rust HFSFTEBLATRLERN RN,
o UTHRIERTHN (=5~ E ), 7 Rust EA G4 unsafe REGERDKRAE.
o BiERES
o MRTARAIEE
o BEBURHIEILEINTF
o fRIANEA R LEIE
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@ 7t unsafe RILERP T U T FIEIE.

o XA

o BUBTEE

o LI unsafe #E!

o M unsafe L
o unsafe FLXMMEARERHEFLLREHIAEMHN Rust BN,
o FEL4ELMNEAA unsafe P{NARELE M,
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unsafe F7EWE?

o unsafe Lpr XL TE,
o HA std PRZEAZESA unsafe HWEM EK,

e Vec

o Cell/RefCell
Box

Rc/Arc
Send/Sync
HashMap
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std £/ unsafe K1Y, WT{RIEE BIEFHME?

HB5 std KA unsafe SIEE /ML,

BAl std MREMREEHERNIERE, REHEEERREM,.
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FF1 (Foreign Function Interface)
FFI RSN —HES X RS —TEE S8R0,
%} Rust kit, XEKE:
e Rust A C
o C3H Rust
o HMIE= (fltw Python) @A Rust
A AFERESUR CESHEREA?
o AN CEBER FFI LBrEHtRE,
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o HHEHENE (20 OpenSSL ), XLZEM Rust EHRLIARMNM AKX,
o 5HMESXE, BREiE=4E C 4T,
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M Rust 1A C s9E

o 1 C REHFMHBHSE (.a/.1ib),
@ cc —¢ -o foo.o foo.c
e ar rcs libfoo.a foo.o
o HBRIEMIMNASE (.s0/.dylib/.d1l),
o cc —¢ —fPIC -o foo.o foo.c
o cc -shared -fPIC -o libfoo.so foo.o
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OECEP:
int32_t foo() { return 10; }
o 7 Rust .

#[1link(name = "foo", kind = "static")] // links libfoo.a.
extern {
fn foo() -> i32;

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

fn main() {
println! ("foo: {}", unsafe { foo() });
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o [ Rust HEZEHRI,

o A—FEHAMBESRTS C REBA—IB,
o Rust HECHAFEHBIMARME, A C WL E,
o AT#EM C A Rust, EE&E C 9T,




£/ C B9Hise

#[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 EANEPNEMARKRE C TFNFT.

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 B Rust REGGRIFM B EHENSE,
o WFBMASENAR, £ C RIREIFNEE,
o WFEBSENFR, £ C REPISEH,
o T DUMEM rust-bindgen Bz1/4£ Rust RGN NE C kX,
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e 7 (macros) RNStE X GBI LA,

o C/CH+ BEMWEIRENSATRIE. RiX. [H. HENS, HPFLEEHNEERLE
EREF

o C/C++ tHyEHNM. REMEZENTEET (tokens) KA, EHEZHER,
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C (R85

#define SUB(x, y) x - ¥
int ¢ = -SUB(2, 3 + 4);

SRIFA

int ¢ = -2 - 3 + 4;
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C (R85

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

x) = (x) ~ (y); \
} while (0) // Also, creating multiple statements is weird.
int x = 10;
SWAP(x, x); // "z~ is now 0 4nstead of 10
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Rust #9722 891&3T

e Rust &, ERIEAY B (syntax extensions) HhEEMBEM IR 5o
o #[fool #0 #! [fool, BM
o foo! arg, —M#=Z foo!(...). foo![...] 5 foo!{...}, ZEF
o foo! arg arg, R macro_rules! name { definition }, FEAXMAREX
o Rust R UHPFIARENTREKEX
o FEARH97%E (declarative macros)
o IR ME (procedural macros)
o EEMMINEERM IR FZIE AN (abstract syntax tree, AST) &k 5 — 1R RIB A
o
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NP

macro_rules! myvec {

(G ¢ // Start a repetition
$elem:expr // Each repetition matches one expr
), // Separated by commas
* // Zero or more rTepetitions
) => A

{ // Braces so we output only one AST (block kind)
let mut v = Vec::new();

$( // Ezpand a repetition
v.push($elem); // Ezpands once for each input rep

) * // No sep; zero or more Teps

v // Return v from the block.

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




RITIG

o
90000000000000

J%* ID EJJTEE

BERFIENR 557

32



0000000000

HARBIRIES"

o HIEIES (programming languages), 2AXKEXITENEFNERIES,

o ER—MAREMNNZOREIS, AREITENALES, —MEBILRER UERHDE XITE
M REFALBNITEIIES, HEHE X ETRRER TN SRR,

o RENFBBESRATENLKPZI =48, LIRARSEHAEN (Flin, RIEKHEN.
BaERNE ),
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iz Rust RE2IES

FORTRAN: =ZEAHFTRIZITHE
Lisp: R8BS, TERTAIT4E
COBOL: HFB xS

Simula: E— M XFEBNENES
BASIC. E&¥1xEFH

C. RHIMNRGREEIES

Pascal: E&# = FEH

CH+: MEFENRRRZES
Python: ZAM@EEIES
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C. InEERSZRRE

CH++: ENEZHREFRX

Rust. %24 M

Java: BYEHNEABFEE LIZTT
Python: EXAE, shSBERIT
JavaScript: 5NEREZREMN
Haskell. @R HRIES
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e {E&. Bjarne Stroustrup
°o KRIHSE

o 1984 £, EF MMM ANBHE (<iostream> ), WU T ARIERIHT /0 M18%,
o 1989 #F, C++ 2.0 %7, MFMELEWK. HRE. BOMARL. BRAEE

1979 £, C with Classes, A7 FEHEFAHE (40 Simula 1B ) 54T RE (W0
BCPLEE ), HHHEE. RE. REE. RIASHS,

1982 £, gt C++, FFMEERE. RESHREFER. 3/H. §F8. XERLNRT
SYBC (new/delete ). BFTEHE (// )

. RIFER
AIBIRL R %

o 1990 F, &R, FF. EFTE. FAREER ( & cast ). HREE,
o 1998 F, C4++98 L (I1SO/IEC 14882:1998, H—11rf ), 2003 &£, KHE/NEH

C++403 #rfo

2011 &, C++11 #E% %, MIKEFFN (0. HESIASHBINBEX . KB,
Lambda %, BHERS ), C++ #HAIKR (Modern C++ ), BEAHANNEH
C++14 0 CH++17,

2020 £, C+4-20 ¥R, WIS, BEREFFM,




Java 5 Python

e Java
o & . James Gosling
o HIFFEM: 1995 &
o M MENR (EFH)L O, R ZE. i, R
o ;¥&. JVM (Java Virtual Machine)
@ Python
o {E&: Guido van Rossum
o MIMFH: 1991 F
o Frm: MEXNR. 8. &Mk, R, BHA
o ;¥&=. GIL (Global Interpreter Lock)
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Zig: Better C, HiFHAZE

Mojo: Better Python, C+-+ 14#E, Al

Kotlin: Better Java, *s=¥&AK ZNFRIES
Swift: ERFENEEFLIES

T BROESIES




Zig 5 Mojo

o Zig

12 . Andrew Kelley

HEES. 2016 £

a8, R, 2B R, RS

2. Allocator + Option type AFEE ( XUBAEHNAREENEMAIERHURES
)

e Mojo

£ . Chris Lattner

HIFH: 2023 F

B 1500 B, 28

AR BT MLIR, mm Al N AR

“Mojo can be seen as syntax sugar for MLIR.” —Jeremy Howard




Swift 5 Kotlin

o Kotlin
o 1E&. JetBrains
o HIFEFMH: 2011 &F
o M. WMENR (BEFX) 53, B, &, Ry, 2B, FXK
°o IR TEAED, 5 Java E?%H’E
o Swift
£ . Chris Lattner
HILER. 2014 &
e WaXR (BT 58O, REA. 84, FHRA (SwiftUl ), #%
AR EREDS, ARC (Automatlc Reference Counting)




o 1E&. BT
o HIFM. 2019 F
o Bim: mMNR (HFXK) RHRX. B ZE. HXK
@ Try-with-resources
o Y try-catch-finally #5575 418
o AREREREIREANEREMS BTN
o 23% GC
o JHBR STW =10
o GC ARENPLERRERD
Zem + RERE
A WA R
EFe5t3ksh (bumping-pointer) 893 R 4B A=
FESHRCIRME GC FF ¥




TIOBE Index

The TIOBE Programming Community index is an indicator of the popularity of
programming languages. The index is updated once a month. The ratings are based
on the number of skilled engineers world-wide, courses and third party vendors.
Popular web sites Google, Amazon, Wikipedia, Bing and more than 20 others are used
to calculate the ratings. It is important to note that the TIOBE index is not about the

best programming language or the language in which most lines of code have been
written.




TIOBE Index (July 2024)

TIOBE Programming Community Index

Source: www.tiobe.com
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Rust in TIOBE

July Headline: Rust is preparing itself for the top 10

This month, high-performance language Rust jumped from position #17 to position
#13 in the TIOBE index. This is an all time high for Rust. Gaining 4 positions might
seem a small change, but Rust has been “the talk of the town” the last couple of
years without making much progress in the TIOBE index. Rust is finally moving up.
After the tailwind of the US government, which recently announced to recommend
moving from C/C++ to Rust for security reasons, things are going fast for Rust. The
community is growing, including the number of third party libraries and tools. In short,
Rust is preparing itself for a top 10 position in the TIOBE index.
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o XRNFE
o TIEE (EBSHESKE)

o ETHIE (REEH. £H. BahgdE)
o XITEREMNEK

o EEFENHN

o FRENEFENTR
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