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fn main() {

   let hel: &str;

   {

      let hello = String::from("hello!");

      // consume(hello);   // --> "value moved" error in L6

      let borrowed_str: &str = &hello;

      hel = substr(borrowed_str);

   }

   // print!("{}", hel);   // --> lifetime error

}

fn substr<'a>(input_str: &'a str) -> &'a str {

   &input_str[0..3]        // return value has lifetime 'a

}

fn consume(owned_string: String) {...}
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fn print_tasks() { 

    let tasklist_ref = task::get_tasklist(); 

    let locked_tasklist = tasklist_ref.lock();

    if things_are_ok {

        // print tasks 

    } else {

        panic!("oops, unexpected error");

    }

    // usually, the tasklist lock is released here

}

MutexGuard<Vec<Task>> 

impl<T> Drop for MutexGuard<T> {

    fn drop(&mut self) {

        self.lock.store(false, ...);

    }

}
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● MappedPages



pub struct MappedPages {

   pages:  AllocatedPages,

   frames: AllocatedFrames,

   flags:  EntryFlags,

}

MappedPages

●

●
○ map() AllocatedPages Frames

pub fn map(pages: AllocatedPages, 

           frames: AllocatedFrames,

           flags: EntryFlags, ...

) -> Result<MappedPages> {

   for (page, frame) in pages.iter().zip(frames.iter()) {

       let mut pg_tbl_entry = pg_tbl.walk_to(page, flags)?

           .get_pte_mut(page.pte_offset());

       pg_tbl_entry.set(frame.start_address(), flags)?;

   }

   Ok(MappedPages { pages, frames, flags })

}



●
○
○

●
○
○

○ as_slice() 
as_type_mut() as_func()

impl Drop for MappedPages {

   fn drop(&mut self) {

       // unmap: clear page table entry, inval TLB.

       // AllocatedPages/Frames are auto-dropped 

       // and deallocated here.

   }

}

impl MappedPages {

   pub fn as_type<'m, T>(&'m self, offset: usize)

           -> Result<&'m T> {

       if offset + size_of::<T>() > self.size() {

           return Error::OutOfBounds;

       }

       let t: &'m T = unsafe {

           &*((self.pages.start_address() + offset) };

       Ok(t)

    }

}
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○ Arc<MappedPages>

 &mut MappedPages

struct HpetRegisters {

   pub capabilities_and_id: ReadOnly<u64>,

   _padding:                [u64, ...],

   pub main_counter:        Volatile<u64>,

   ...

}

fn main() -> Result<()> {

   let frames = get_hpet_frames()?;

   let pages = allocate_pages(frames.count())?;

   let mp_pgs = map(pages, frames, flags, pg_tbl)?;

   let hpet: &HpetRegisters = mp_pgs.as_type(0)?;

   let ticks = hpet_regs.main_counter.read();

   print!("HPET ticks: {}", ticks);

   // `mp_pgs` auto-dropped here

}
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pub fn spawn<F, A, R>(func: F, arg: A)

   -> Result<TaskRef>

   where A: Send + 'static,

         R: Send + 'static,

         F: FnOnce(A) -> R,

fn task_wrapper<F, A, R>() -> !

   where A: Send + 'static,

         R: Send + 'static,

         F: FnOnce(A) -> R,

fn task_cleanup_success<F, A, R>(exit_val: R)

   where A: Send + 'static,

         R: Send + 'static,

         F: FnOnce(A) -> R,

fn task_cleanup_failure<F, A, R>(reason: KillReason)

   where A: Send + 'static,

         R: Send + 'static,

         F: FnOnce(A) -> R,
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● spawn_restartable()
○

pub fn spawn_restartable<F, A, R>(func: F, arg: A) -> Result<TaskRef>

   where A: Send + Clone + 'static,

         R: Send + 'static,

         F: Fn(A) -> R + Send + Clone + 'static

{

   ...

}
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Successful Recovery 461

   Restart task 50

   Reload cell 411

Failed Recovery 204

   Incomplete unwinding 94

   Hung task 30

   Failed cell replacement 18

   Unwinder failure 62



MappedPages

Heap impl. threadtest shbench

unsafe 20.27 ± 0.009 3.99 ± 0.001

partially safe 20.52 ± 0.010 4.54 ± 0.002

safe 24.82 ± 0.006 4.89 ± 0.002
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LMBench Benchmark Linux Theseus

null syscall 0.28 ± 0.01 0.02 ± 0.00

context switch 0.61 ± 0.06 0.34 ± 0.00

create process (task) 567.78 ± 40.46 244.35 ± 0.06

memory map 2.04 ± 0.15 0.99 ± 0.00

IPC (ITC channels) 3.65 ± 0.35 1.03 ± 0.00
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LMBench Benchmark Theseus (dynamic) Theseus (static)

null syscall 0.02 ± 0.00 0.02 ± 0.00

context switch 0.35 ± 0.00 0.34 ± 0.00

create process (task) 242.11 ± 0.88 244.35 ± 0.06

memory map 1.02 ± 0.00 0.99 ± 0.00

IPC (ITC channels) 1.06 ± 0.00 1.03 ± 0.00
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https://github.com/theseus-os/Theseus
mailto:kevinaboos@gmail.com

