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EEEF—ITERHNEE (azell) J5, EEEFBRZEFRHE, F—NEIFHESRE. racket XEH—A
sxml B, ESTHIEEARE. BURH, AW E EIEFEABITESE, FEAZHF css selector, ek
1R IE S A E .

Rust fEA—ITHAEKEES, § C++. C i, 8D (Z2%FH ) FEER, TEWERERNNEE
32, FETEESTEW FFL 68, REKRCERT HIFHR.

2 EARIE

AL ERHTERE , racket F rust 8 S04 (TE ) BILE, T ERAHFEEAIEEK
i, (IR AL LI T k.
FAAH 2 URALTAIE, FHENE fisample, TERITUER, FEFITHIT

# A EHFEIrUsStd E

> cargo new --lib ffi-sample
# EfE R H O # sracket T H

> raco pkg new ffi-sample

KRR T IE G, BITFEEMEBR, 2 rust TUE, % cargo.toml 7¥jm:

[lib]
crate-type = ["cdylib"]

EETNE B4R C ShSEIEE. FASELERSE, racket AR UAMESEIET , BATR LA racket TRE &
H—T:

(require ffi/unsafe
ffi/unsafe/define)

(define-ffi-definer
define-rust

(ffi-1ib (expand-user-path "<the path of rust ffi-sample>/target/debug/libffi_sample.so")))

(define-rust say-hello
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(_fun -> _void)
#:c-id say_hello)

define-ffi-definer BB ENHE AR —NE ERXRBEHFE, BNERXNE 4L A define-rust.
FIHZE, FTLAH racket IS rust FHATREKLE, Flan EEAFIFE, HNE rust Bysay_hel LogpE
#| say-hello k.

3 fREEFATE
WEFAE, AR TRk

How We See Strings
After using Rust Before using Rust

¥ Rust B, WHEE str. String, A THENEL racket, HATTLE RN :

#[no_mangle] (define-rust tiny-str
pub extern "C" fn tiny_str() -> *const c_char { (_fun -> _string)
let s: &str = "hello string"; #:c-id tiny_str)
s.as_ptr().cast()
} (displayln (tiny-str))
Rust 1X#% Racket X#5

EFET, BREZGEAN.

3.1 EHBETAX
LERAEATRLF, FAIREERE—T rust RES, 4 str #X String 2 EF.

#[no_mangle]

pub extern "C" fn tiny_str() -> *const c_char {
let s = String::from("hello string");
s.as_ptr().cast()

BRRIBZ RS KARE, RATFEIT T racket K55, SERBAER, BRT.

bytes->string/utf-8: byte string is not a well-formed UTF-8 encoding
byte string: #"\361\336\212U\5"
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3.2 C RIEFFES AT

HEEEE

XRER &str BLFW, BIF tiny_str J&, FFLEW. String RAEEE L, BT Rust #&Ea AL
BIETE, BT tiny str, AARITHEN, SBREERE A CLBHT KRN ERIEE, WS RT racket £
TEIE RN -

KT REFRANEER, rust AREEEIRET , REEHIBUTHER S, RATREtEYS
AR BB EET .

#[no_mangle]
pub extern "C" fn tiny_str() -> *const c_char {
let s = String::from("hello string");
let ptr = s.as_ptr();
std::mem::forget(s);
ptr.cast()

3.2 C KRS SATER

AT String #2 T HE, BERINBFRIEFERED W ZHIKER, Z20 rust X F M *const ¢ char iX
PRI iE, S8R, unsafe BWIEH.

rust F1 racket #AE C RAEGHI\O" FRTFERE, AT String AF, B rust IBEA String F84HEH
Bf, racket £ EHIZBHNTFRIE W—0, AL racket KEH string, AZHITFHEIF. B 0—B2mie R
B, racket ;ZIEPE WA string, APA rust #42H K String WA REIHE X TR? EEMRAE, R
String BATRIFIEET, CATMASWRER, FIRRELER, FEEK, LN RTLENFIIR!

AT FFL, —AERR W C B9 ABL B SHA M, B4R racket F7 rust #Y string fetEE, MATERGE,
FNFERE—70 C ZFBRNWERE, ATWERE. rust FFEERIEMHET CStr Fo CString, AHXFTF str
#1 String. WATHR| T HBFZRBRTERSE NERITRARE, FIAENBR T ES —NERFABRE, T
R —MERENBE IR

#[no_mangle] (define _cstring (_cpointer 'cstring))
pub extern "C" fn get_cstring() -> *const c_char {

CString::new("hello world").unwrap().into_raw() (define-rust get-cstring
} (_fun -> _cstring)

#:c-id get_cstring)
#[no_mangle]

pub extern "C" fn free_cstring(ptr: *mut c_char) { (define-rust free-cstring
unsafe { CString::from_raw(ptr) }; (_fun _cstring -> _void)
} #:c-id free_cstring)

(define (safe-cstring)

Rust 175 (define ptr (get-cstring))

(define s (cast ptr _cstring _string))
(free-cstring ptr)

s)
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Racket X%

rust FREGMR G ¥, CString:into_raw GE#IEH A REVMNERZE, WEASEBEFERBERIER

FIR; CString:from_raw B2 EIEZ CString:into_raw BIIEET, BEBANEMEL, YU EBEIIEHERN

B, A BRNERE EREER = drop. racket AF—1, BMEEFHBH: £15%] CString 154t
tr, T cast FRERIARY string (R INT —K ), ptr WNBIKRRTE, gAA free-cstring B

4 fREEEXEME

M—NMESHIRE Z#RBF—NMESWEE, —RERMEREN, WEATFTHELRIE, HLHE
BB I, RIFT VUL A BERERE, BROBMHRR.

Bt AT R ZER: User, BEREAA (String ) FasE# (u64 ), BNV EMEXFHF, rust
REGLTR

#[derive(Debug)]

pub struct User {
pub name: String,
pub age: u64,

}

#[no_mangle]

pub extern "C" fn create_user(name_ptr: *const c_char, age: u64) -> *mut User {
let name = unsafe { CStr::from_ptr(name_ptr) };
let name = name.to_str().unwrap().into();
Box::into_raw(Box::new(User { name, age }))

}

#[no_mangle]

pub extern "C" fn show_user(ptr: *mut User) {
let user = unsafe { Box::from_raw(ptr) };
println!("{:?}", user);

User BAMENX, BT age & C #ZE, HE (HE—A name ) FEHE rust FrERE TIES/HEIES
. IHWFE—%, SREMHELH—RKEE N, IENTTHETRAZAE, B e—T87, &I1E
L User 1841, THEEZEML, FERRI1IRMEEREL (Fl2n show user ) HFHEKEME.

(define _user_ptr (_cpointer 'user))

(define-rust create-user
(_fun _string _uint64 -> _user_ptr)
#:c-id create_user)

(define-rust show-user
(_fun _user_ptr -> _void)
#:c-id show_user)




4 fEBRBEEXSAE CEN 4.1 BTRPAEREETIA?

Racket XM BT, BFERFHHIT, FEEANHEEREE.

4.1 FHERIERXAEETIH?
FATE racket MZ4T—TFRE, HEETILER.

(define ptr (create-user "name" 10))
(show-user ptr)

SERRIEE . ZWATRADE AT A WL FRRMRIESE, (EERNILELE show-user, ZERMBATRT
invalid memory reference

W RARXA) LA, BHERRHETHIERE, EEMETERTFAX! show-user XA RE G54 9 R4,
Mhge B3, BCA TITEHAPE R, RZaEEREFEK. FR%E, REBHEE Box:from raw &L, &
PR CString:from raw —##3ZE T EE AL, CEITHZE, BFREK, SRT AT KITHRTUHKE:
JH BN ERR, BiFTEEE, BRNKXFZEREHNIER, RINTFENREN
FIH, XEH Box:from raw ZAEER. BRREGIH, TTH & B2,

#[no_mangle]

pub extern "C" fn show_user(ptr: *const User) {
let user = unsafe { &xptr };
println!("{:?2}", user);

}

#[no_mangle]
pub extern "C" fn free_user(ptr: *mut User) {
unsafe { Box::from_raw(ptr) };

}

show user REE|H, free user A EEFRIEWIIEI . ETZE, show user FHIEHALZ DRI H
5] R%

4.2 RAII

EEWANFIFETUREER, BAMN rust HiFE—R, HEFHIEK—K, FERXRTOLHE, WTH GC
BERM, FRRRE GC —#, o9&, 7 racket IZHET

(define-rust free-user
(_fun _user_ptr -> _void)
#:c-id free_user
#:wrap (deallocator))

(define-rust create-user
(_fun _string _uint64 -> _user_ptr)
#t:c-id create_user
#:wrap (allocator free-user))

(define ptr (create-user "name" 10))
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(show-user ptr)

deallocator #7 allocator Z ffi/unsafe/alloc ¥, RERNE R —MERX, HXMHERXESFHAT. show-user
TR L DAL S WFMIRE, racket BAMEFRIFEERT, RERCHEA.

5 fREEELH
RIBSEETE, KR E A AR I, AR AE IS, RS EILE FFT BT T H%.

#[no_mangle] (define _vec_ptr (_cpointer 'vec))
pub extern "C" fn create_n_vec(n: u64) -> *const Vec (define-rust free-cstr-vec
<ubsL> { (_fun _vec_ptr -> _void)
let xs: Vec< > = (1..=n).collect(); #:c-id free_cstr_vec
Box::into_raw(Box: :new(xs)) #:wrap (deallocator))
}
(define-rust create-n-vec
#[no_mangle] (_fun _uint64 -> _vec_ptr)
pub extern "C" fn create_cstr_vec(n: u64) -> *const #:c-id create_n_vec
Vec<String> { #:wrap (allocator free-n-vec))
let xs: Vec< > = (1..=n).map(li| i.to_string()).
collect(); (define-rust vec-len
Box::into_raw(Box: :new(xs)) (_fun _vec_ptr -> _uint64)
} #:c-id vec_len)

#[no_mangle]

pub extern "C" fn vec_len(ptr: *const Vec<c_void>)
-> usize {
let xs = unsafe { &*xptr };
xs.len()

5.1 FAEZRGZRAZO

REFBR Vec TEAR, HNLERSEH L@RANED, ATEE Vec ABIRE, WKE. 2
THE

#[no_mangle]

pub extern "C" fn vec_len(ptr: *const Vec<c_void>) -> usize {
let xs = unsafe { &*xptr };
xs.len()

FANTVAT c_void KA, EXN FFI B AFZE, K C AR, void* SRR —MZRELR. RIBE
R R R AL, RIERIERZITH,

(vec-len (create-n-vec 10))
(vec-len (create-cstr-vec 20))
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5.2 HREHEZER

5.2 HABHEZEH
M7 EBE, RAETREEERLLEE, ek, EXETWEAMIITR, RIMRAUEANFI.

#[no_mangle] (define-rust iter-vec

(_fun _vec_ptr (_fun _uint -> _void) -> _void)
#:c-id iter_vec)

(define n-ptr (create-n-vec 10))

(iter-vec n-ptr displayln)

pub extern "C" fn iter_vec(ptr: *const Vec<u64>, f:
extern "C" fn(u64)) {
let xs = unsafe { &xptr };
xs.iter().for_each(Ix| f(*x));

HRFRSERIEF N . BARFEAERE, EELAMERREZ AR, EARERE, SRR
TFlRPHITTER, TEEENEaRE, EhFiarkd.

5.3 HREEZ IR EUE
EATFRBEAAAR T EE R, HINTAESE C REE .

#[no_mangle]

pub unsafe extern "C" fn iter_index(ptr: *const Vec<
ub4>, index: usize) -> u64 {
let xs = &xptr;
*xs.get_unchecked(index)

(define-rust iter-index
(_fun _vec_ptr _uint -> _uint)
#:c-id iter_index)

FANVBA iter-index %k, ATBREFEMITER, REMTUFA for 1637, BHENTER:

(define n-ptr (create-n-vec 10))
(define len (vec-len n-ptr))
(->> (for/list ([n (in-range len)l)
(iter-index n-ptr n))
displayln)

H=EAERT racket B4 listo.
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EHEELET racket W rust BT HIERMAAREE, —FEHERERFNLZLHE, F—FEHRERE—Z
BUPERE, FREEIRE L.

racket fEAZRIES , Rt EFRTREFE, (EA—TTRFIES, PFH T KE2 T FEEITIHE; rust
TEAFHIBE, EHERGBWINRIES, TERNRWEERS, TREAMMNEERE, BEARE T 0
ThEE, XFE cabal 2D WE), EVEAER stack B REHE]

FEwf, XFMRABRBIIES, WA5RHENHTE, racket ink rust AR, BREWMEHRHEESH
BENE,
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