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FFI Hello World
«

—cargo build—){ build.rs J » rustc compile > link ;—» output
— | ) | A )
go build :
| :
libgo.a libgo.h i use std:: {path::PathBuf, env, process::Command};
E e I fn main() {
E let out_dir = PathBuf :: from(env::var("OUT_DIR").unwrap());
let mut go_build = Command::new("go");
go_build
.arg("build")
.arg("-buildmode=c-archive")
¢ o .arg("-o")
.arg(out_dir.join("libgo.a"))
paCkage main nen .ar "path-to-go-file" ’
extern "C" { s("p go-file")
import "C" pub fn CDemoCall(); go_build.status().expect("Go build failed");
. C [ (" . _SaE - n ] _ _ _d=2& ny o,
fn main() { pr}nttnii cargo:rerun-if-changed={}", "path-to-go-file");
func CDemoCall() { printin:
unsafe { "cargo:rustc-link-search=native={}",
(:DenM)Ca]fL(); out_dir.to_str().unwrap()
);
println!("cargo:rustc-link-1lib=static=go");
func main() {}
main.go main.rs

build.rs
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s 2
HARA (u8, u16, ...) X[EIE, {Ba{IEiE String Bl fthixE BRI HERUEIE? E54{k 5% EiEE| E
N
Seﬁaliza‘tion and Re‘Pe,rencing g
/ [O O [ O [Oxa| W | e | l"]| 'I"]'% | w]'| """l 'd'j
.He,“ol«/orld
#H repr(C)]

: Ox Ox Ox Ox 0 struct StringRef {

Oxdeadbeep C‘P Ee el de x| O O O pointer: *const (),

len: usize,
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Passimj Arﬁs and Retumn Value

Good Solu‘t?or\: Poxssim:j retum VO\Iue_ with anocther FFIL

-

et o i3 % R2G £ T30

. G2R R NZ 4 ap B #i o) @
[ Slot j [ Af‘g j

ey

f A“SYFCP N 1. FFI(r2g)——n Z
| +Slot | ; [ Re_sPVoJ ]

Go execution

f \é—z. éFFI(ng) I

x*slot = resp_ref.to_ownership(); Go calls Rust callback FFL with retum value

er\s ! Y Q;Zr finishi+—>"~<

4. r2g finish

*slot is RespVal now!
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Go -> ASM -> Rust(C ABI) i Rust as cdylib 5 P
S - i N - unsafe extern "C" fn xxx_cb(...) {
}
Go -> CGO -> Rust(C ABI) Pass Pointer & Static Cast
ABI £ i %% Locate

import "C"

func go_xxx_cb(cb *C.void) {

C.xxx_cb(unsafe.Pointer(cbh), ...)

}




Rust China Conf
2. BE S
2. 5% 32

Rust E Go

\/

KR FFI

RASE g #i7 FFI

{Result } S -~ Set Result FFI
i ' — Set Result FFI 4%
* FFI %k <2 5 BB A 78E S spawn
' Spawn in Go => ‘go’
K2 FFI f =
£ FFI &% — '
|
1T FFI func wrapper() {
go func() {
. ret := user()
Recult — . B J et Result FFI C.callback(ret)
Slot B Z +(O)

[ Wake Task ]

E ~— Set Result FFI %=X
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{Future} {Params}
Result '
Slot -

[ Wake Task ]

Future Ready

1. Future Early Drop?
® 2. Future woken up by mistake?

Result Slot: Rust 1% && Go §
Params & Slot lifetime: X317 &R o] g€ F 1B H
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fre=A): Primitive > us ®
pub enum MemType {
Primitive,
SimpleWrapper,
Complex,
ﬁif@géﬁ:@ > String
SimpleWrapper .
trait ToRef {
const MEM_TYPE: MemType;
type Ref;
fn to_size(&self, acc: &mut usize);
| fn to _ref(§self, buffer: &mut Writer) — Self ::Ref;
S LK FI -
RIRRE »  Vec<String> ‘
Complex

Rulel: 1 % FhAI772£ BUAR LA struct X RE A7 h AR fields F ARy A
f5]. struct{u16, String, Vec<String>} A 773< A4 Complex

Rule2: Container<T> iy £ A2 T 7R F— B A MK

f5]: Vec<{u16, u32}> R 7%

<84 SimpleWrapper; Vec<{u8, String}>R1F3£# 4 Complex
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Pointer

{ } pub enum MemType {
ListRef L.
Primitive,

SimpleWrapper,

Vec<String> ——>» i

{ StringRef ]— 4{ Length

LT

Complex,

Buf trait ToRef {
N4 const MEM_TYPE: MemType;
BiEME EEFORN. EaRERTNSEN  EEREN, ERMtERFHNEY e Res
. " fn to size(&self, acc: &mut usize);
A B Lt S ) EE Xl - r
fr==xA: Primitive SliE?nflz]\L/G:aT);:er %{;;\?Ie:; fn to _ref(§self, buffer: &mut Writer) — Self ::Ref;
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An Exow\ple, of ToRef Convertion with Comple,x Type

fvec![
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vec! ["a'/ﬁ
VeC!["bC"' llde_Fll, llgll]
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to_ref—

ptr

ptr

ptr

ptr

ptr

}\ptr

ptr —
{ len=2

retumed value

1 J buffer
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#{ rust2go:: r2g]
pub trait DemoCall {

fn demo_oneway(req: &DemoUser); AR 2l
fn demo_check(req: &DemoComplicatedRequest) — DemoResponse; > B E 518 A B 1RIE
fn demo_check_async(
rgq: &DemoComplicatedRequest, > SR Y
) = impl std:: future:: Future<Output DemoResponse>; Drop Future f5J Drop Params, i K715 655

tHdrop _safe]
fn demo_check _async_safe(
req: DemoComplicatedRequest, E>

) — impl std:: future:: Future<Output DemoResponse>; S Y
t#Hdrop _safe ret]

fn demo_check _async_safe2( ¥ Params BT £, FHEXDBEE S| HirEE
req: DemoComplicatedRequest, E>

) = impl std:: future:: Future<Output DemoResponse>;

®
Q: & Golang ;B &EZYE, outlive T EHMNET=E AN ®
A FEHE AL ERIE, X& Golang il (ARPRAL) FERIUEA, Rust AT ZIRRFIRIE
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t#H rust2go::r2g]
pub trait DemoCall {
fn demo_oneway(req:

&DemoUser);
fn demo_check(req:
fn demo_check _async(

req: &DemoComplicatedRequest,
) = impl std:: Future<Output
tHdrop safe]
fn demo_check _async_safe(

future::

req: DemoComplicatedRequest,
) = impl std:: future:: Future<Output
t#Hdrop _safe ret]
fn demo_check _async_safe2(

req: DemoComplicatedRequest,

) = impl std:: future:: Future<Output

gDemoComplicatedRequest) — DemoResponse;

DemoResponse>;

DemoResponse>;

DemoResponse>;
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commandline / \ build.rs \
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i / gen.go
| e
_____ ':{cﬂmﬁsju /’—__—Q\
l | Iy ' libgo.a I
ref structs || cbindgen i . [ J |
[ ] | ¢ callbacks ||| GO ol H> |
| | | [ | B
| S —eeaiaw | ! ibgo.hh Bt
| callbacks de_cl : ; \ 4 >[ bmdm::, = j

——-—’

“
\
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\

structs J

.
N
N\

’ \'
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x[ o @lude!(e;nﬁ{ng.@

\

| re_‘Ps‘truc‘ts ------------------------------- t ran$mu‘te---------“'------'--“"“E:‘:* ref structs

L .
4 )
| ; e exports
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#[repr(C)]
pub struct DemoUserRef {
name: ::rust2go::StringRef,
age: us8,
}
impl ::rust2go::ToRef for DemoUser {
const MEM_TYPE: ::rust2go::MemType = ::rust2go::max_mem_type!(String, u8);
type Ref = DemoUserRef;
fn to_size(&self, acc: &mut usize) {
if matches!(Self::MEM_TYPE, ::rust2go::MemType::Complex) {
self.name.to_size(acc);
self.age.to_size(acc);

#[derive(rust2go: :R2G,
pub struct DemoUser {

pub name: String, }

pub age: u8, }

fn to_ref(&self, buffer: &mut ::rust2go::Writer) -> Self::Ref {
DemoUserRef {
name: ::rust2go::ToRef::to_ref(&self.name, buffer),
age: ::rust2go::ToRef::to_ref(&self.age, buffer),

Ref £ E X impl ::rust2go::FromRef for DemoUser {
type Ref = DemoUserRef;
fn from ref(ref : &Self::Ref) -> Self {
Struct & X Self {
.~ ToRef SCHL name: ::rust2go::FromRef::from_ref(&ref_.name),

age: ::rust2go::FromRef::from_ref(&ref_.age),

FromRef SCIR
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pub trait DemoCall {

fn demo_oneway(req: &DemoUser);

fn demo_check(req: &DemoComplicatedRequest) -> DemoResponse;

unsafe fn demo_check_async(req: &DemoComplicatedRequest) -> impl Future<Output =
DemoResponse>;

}
pub struct DemoCallImpl;

. impl DemoCall for DemoCallImpl {
fn demo_oneway(req: &emoUser) {

let (_buf, req) = ::rust2go::ToRef::calc_ref(req);
#[ FUStngI > r2g] #[allow(clippy::useless_transmute)]

: unsafe {
pLJb trait DemoCall { binding: :CDemoCall_demo_oneway(::std::mem::transmute(req))
fn demo_oneway(req: &DemoUser); }

. : _ . }
n demo_check( req. &DemoCompUcatedRequest) = DemoReSponse, fn demo_check(req: &DemoComplicatedRequest) -> DemoResponse {

fn demo_check_async( let mut slot = None;

. : let (_buf, req) = ::rust2go::ToRef::calc_ref(req);
req. &DemoCompUcatedRequest ) #[allow(clippy::useless_transmute)]

) => impl std::future::Future<Qutput DemoResponse>; unsafe {

binding: :CDemoCall_demo_check(
# [ d rop_safe_ret ] ::std::mem: :transmute(req),

fn demo_check_async_safe( &slot as *const _ as *const () as *mut _,

) e * *
req: DemoCompllcatedRequest, ) Self::demo_check_cb as *const () as *mut _,

) -> impl std::future::Future<Output DemoResponse>; it
slot.take().unwrap()
Iy
unsafe fn demo_check_async(
req: &DemoComplicatedRequest,
) => impl ::std::future::Future<Output = DemoResponse> {

}

}

impl DemoCallImpl {
#[allow(clippy::useless_transmute)]
#[no_mangle]
unsafe extern "C" fn demo_check_cb(resp: binding::DemoResponseRef, slot: *const ()) {

*(slot as *mut Option<DemoResponse>) =
In1p|éi$£]£§'TTaH:§E£W, Some( ::rust2go::FromRef::from_ref(::std::mem::transmute(&resp)));

}
#[allow(clippy::useless_transmute)]
#[no_mangle]
unsafe extern "C" fn demo_check_async_cb(resp: binding::DemoResponseRef, slot: *const ()) {

extern C callback SCIR }




e \ ~ | f
{“ 22T 2889 Golang {GChB4ERY st China Con

examples > example-tokio > go > gen.go > ...

func new_list_mapper[T1l, T2 any]l(f func(T1) T2) func(C.ListRef) [1T2 {
return func(x C.ListRef) [1T2 {
input := unsafe.Slice((*T1) (unsafe.Pointer(x.ptr)), x.len
output := make([]T2, len(input)
for 1, v := range 1input
output[i] = f(v)

return output

b
func new_list_mapper_primitive[T1l, T2 any]l(_ func(T1) T2) func(C.ListRef) []T2 {
return func(x C.ListRef) [1T2 {
return unsafe.Slice((xT2) (unsafe.Pointer(x.ptr)), x.len

func cnt_list_mapper[T, R anyl(f func(s %T, cnt xuint) [Q]R) func(s *[]T, cnt xuint) [0]C.ListRef {
return func(s x[]1T, cnt xuint) [@]C.ListRef {
for _, vV := range s
f(&v, cnt)

xcnt += uint(len(xs)) *x size of[R
return [0]C.ListRef

func cnt_list_mapper_primitivel[T, R anyl(_ func(s xT, cnt xuint) [@]R) func(s x[]T, cnt *uint) [0]C.ListRef {
return func(s *x[]T, cnt xuint) [@]C.ListRef { return [@0]C.ListRef }

©
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pub mod binding {
#![allow(warnings) ]
rust2go::r2g_include_binding!();

#[derive(rust2go: :R2G, Clone)]
pub struct DemoUser {

pub name: String,

pub age: u8,

#[derive(rust2go: :R2G, Clone)]

pub struct DemoComplicatedRequest {
pub users: Vec<DemoUser>,
pub balabala: Vec<u8>,

#[derive(rust2go::R2G, Clone, Copy)]
pub struct DemoResponse {
pub pass: bool,

}

©
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Step 2: & X Call Trait

Rust China Conf

#[rust2go::r2qg]
pub trait DemoCall {
fn demo_oneway(req: &DemoUser);

fn demo_check(req: &DemoComplicatedRequest) -> DemoResponse;
fn demo_check_async(

req: &bDemoComplicatedRequest,
) => impl std::future::Future<Output DemoResponse>;
#[drop_safe_ret]
fn demo_check_async_safe(
req: DemoComplicatedRequest,
) => umpl std::future::Future<Qutput DemoResponse>;

call.rs

©
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package main

import (
n fmt n
"time"

)

type Demo struct{}

func init() {

Step 3: & Go A3 HLIR Go Interface }

func (Demo) demo_oneway(req DemoUser) {
fmt.Printf("[Go-oneway] Golang received name: %s, age: %d\n", req.name, req.age)

DemoCallImpl = Demo{}

}

func (Demo) demo_check(req DemoComplicatedRequest) DemoResponse {
fmt.Printf("[Go-call] Golang received req: %d users\n", len(req.users))
fmt.Printf("[Go-call] Golang returned result\n")
return DemoResponse{pass: true}

}

rust2go-clit --src src/call.rs --dst go/gen.qgo

func (Demo) demo_check_async(req DemoComplicatedRequest) DemoResponse {
fmt.Printf("[Go-call async] Golang received req, will sleep 1s\n")
time.Sleep(l * time.Second)
fmt.Printf("[Go-call async] Golang returned result\n")
return DemoResponse{pass: true}

}

func (Demo) demo_check_async_safe(req DemoComplicatedRequest) DemoResponse {
fmt.Printf("[Go-call async drop_safe] Golang received req, will sleep 1s\n")
time.Sleep(1l * time.Second)
resp := DemoResponse{pass: req.balabalal[0] == 1}
return resp

Impl.go
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Step 4: 70 build.rs FF1E & 1F

fn main() {
rust2go: :Builder: :new( )

.with_go_src("./go")
butld();

build.rs

Rust China Conf

mod user;

use user::{DemoCall, DemoCallImpl, DemoComplicatedRequest, DemoUser};

#[tokio: :main]
async fn main() {
let user = DemoUser {
name: "chtithati".to_string(),
G
Iyg
DemoCallImpl::demo_oneway(&user);
println!("[Rust-oneway] done");

let req DemoComplicatedRequest {
users: vec![user.clone(), user],
balabala: vec![1],

};

printin!(
"[Rust-sync] User pass: {}",
DemoCallImpl::demo_check(&req).pass

);

main.rs

©



N Rust China Conf
SEIRR

Compiling example-tokio v@.1.0 (/home/ihciah/code/ihciah/rust2go/examples/example-tokio)
Finished ‘dev’ profile [unoptimized + debuginfo] target(s) in 4.02s
Running " target/debug/example’
[Go-oneway] Golang received name: chihai, age: 28

Step 5: B ANEIE [ 1=z47R0 0] [Rust-oneway] done

[Go—call]l] Golang received req: 2 users
[Go—call] Golang returned result
[Rust-sync] User pass: true

rI%ﬁ%WE%E%,EE%%%WO
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