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use krabcake::ClientRequest;
println!("Hello world (from `sb_rs_port/main.rs`)!");
println!("BorrowMut is {:x}", ClientRequest::BorrowMut);
let mut val: u8 = 101;     // 0x65
let x = &mut val;
let x_alias = x as *mut u8;
let y = &mut *x;
*y = 105;                  // 0x69
// This could live in *foreign code*
unsafe { *x_alias = 103; } // 0x67
let end = *y;
println!("Goodbye world, end: {}!", end);
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879f:  movb   $0x65,0x6(%rsp)
87a4:  movq   $0x4b430000,0x8(%rsp)
87ad:  lea    0x6(%rsp),%rdi
87b2:  mov    %rdi,0x10(%rsp)
87b7:  movaps 0x35842(%rip),%xmm0
87be:  movups %xmm0,0x18(%rsp)
87c3:  movaps 0x35846(%rip),%xmm1
87ca:  movups %xmm1,0x28(%rsp)
87cf:  lea    0x8(%rsp),%rax
       [...]
87e7:  mov    %rdi,%rcx
87ea:  movq   $0x4b430000,0x8(%rsp)
87f3:  mov    %rdi,0x10(%rsp)
87f8:  movups %xmm0,0x18(%rsp)
87fd:  movups %xmm1,0x28(%rsp)
8802:  lea    0x8(%rsp),%rax
       [...]
881a:  movb   $0x69,(%rdi)
881d:  movb   $0x67,(%rcx)
8820:  movzbl (%rdi),%eax
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$ ./sb_rs_port/target/release/sb_rs_port
Hello world (from `sb_rs_port/main.rs`)! 
BorrowMut is 4b430000
Goodbye world, end: 103!
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$ ./bin/valgrind -q --tool=krabcake ./sb_rs_port/target/release/sb_rs_port
Hello world (from `rs_hello/src/lib.rs`)!
Hello world (from `sb_rs_port/main.rs`)!
BorrowMut is 4b430000
--974553-- kc_main.c: dispatching code 4b430000
--974553-- lib.rs: handle client request BORROW_MUT 0x1ffeffff66
--974553-- kc_main.c: dispatching code 4b430000
--974553-- lib.rs: handle client request BORROW_MUT 0x1ffeffff66
==974553== ALERT could not find tag 2 in stack for address 0x1ffeffff66
Goodbye world, end: 103!
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unsafe { ... }
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sizeof(T*)
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&mut & &raw

rustc -Zkrabcake <input>
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rustc -Z krabcake
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use krabcake::ClientRequest;
println!("Hello world (from `sb_rs_port/main.rs`)!");
println!("BorrowMut is {:x}", ClientRequest::BorrowMut);
let mut val: u8 = 101;
 
let x = kc_borrow_mut!(val); // aka `&mut val`
let x_alias = x as *mut u8;
let y = kc_borrow_mut!(*x);  // aka `&mut *x`
 
*y = 105;
unsafe { *x_alias = 103; }
 
let end = *y;
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kc_borrow_mut!
macro_rules! kc_borrow_mut {
  ( $data:expr ) => {{
    let place = &mut $data;
    let raw_ptr = valgrind_do_client_request_expr!(
      place as *mut u8,
      crate::krabcake::ClientRequest::BorrowMut,
      place as *mut u8,
      0x91, 0x92, 0x93, 0x94); // (these are ignored)
    // When rustc machinery is in place, `kc_borrow_mut!(PLACE)` will 
    // be replaced with `&mut PLACE`. Therefore, we go ahead and 
    // convert the `&raw` place above into an `&mut`, so that the 
    // appropriate type is inferred for the expression.
    if true {
      unsafe { &mut *raw_ptr }
    } else {
      // return original `&mut` on false branch, forcing lifetimes on 
      // `&mut` above to match lifetimes assigned to original place.
      place
    }
  }};
}
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valgrind_do_client_request_expr!
#[macro_export]
macro_rules! valgrind_do_client_request_expr {
    ( $zzq_default:expr, $request_code:expr,
      $arg1:expr, $arg2:expr, $arg3:expr, $arg4:expr, $arg5:expr ) => {
        {
            let zzq_args = crate::Data {
                request_code: $request_code as u64,
                arg1: $arg1,
                arg2: $arg2,
                arg3: $arg3,
                arg4: $arg4,
                arg5: $arg5,
            };
            let mut zzq_result = $zzq_default;
            #[allow(unused_unsafe)]
            unsafe {
                ::std::arch::asm!(
                    "rol rdi, 3",
                    "rol rdi, 13",
                    "rol rdi, 61",
                    "rol rdi, 51",
                    "xchg rbx, rbx",
                    inout("di") zzq_result,
                    in("ax") &zzq_args,
                );
            }
            zzq_result
        }
    }
}
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kc_main.c rs_hello

rs_hello #![no_std]

kc_main.c
rs_hello

39



40



$ ./bin/valgrind -q --tool=krabcake ./sb_rs_port/target/release/sb_rs_port
Hello world (from `rs_hello/src/lib.rs`)!
Hello world (from `sb_rs_port/main.rs`)!
BorrowMut is 4b430000
--974553-- kc_main.c: dispatching code 4b430000
--974553-- lib.rs: handle client request BORROW_MUT 0x1ffeffff66
--974553-- kc_main.c: dispatching code 4b430000
--974553-- lib.rs: handle client request BORROW_MUT 0x1ffeffff66
==974553== ALERT could not find tag 2 in stack for address 0x1ffeffff66
Goodbye world, end: 103!
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