Rusthlt uCore OS BYi%it5 LI

Design and implementation of uCore OS in Rust
TiaE

AEREITENA

2018.12.16 @ OS2ATC



e

@7 : RustuCore OSZE{tA4?
ohill: AT AERRust50S?
k%: FARustEOSHaliFit?
ARE: FEFREETA?




@77 : RustuCore OSE{t+A?



uCore OS

BEREFHAFRIERS
22 xv6 &jos in MIT, 0S161 in Harvard, Linux
FHCIEE /mE 7 N0S

e ucore_os_lab: RIERGIRLIN

e ucore_os plus: HFERIFRS



https://github.com/chyyuu/ucore_os_lab
https://github.com/chyyuu/ucore_os_plus

uCore OS In Rust -- RustOS

2018 E R RIR ARSI IN B

"HRustiZE= EFiX I uCore”

ZRHEOSTERIIZR LT, BHi:

YTiE=AKFEH: x86_64, RISCV32, AArch64
1R i+ EFfLabeled-RISCV, ¥i&k3B
%15 %#%CPU




AL RS 55
0S:

e RustOS for x86_64 SMP
e Rustable - ucore £ arm YEE B rust #218

e Rucore with LKM Drivers
OSE I Zk:

e RustOS F#&E Kk USB 5 VideoCore IV & FIRGHRIFSIE
o RustOS Z1%#218 5 & T PARDIEZEHI L FE 2R Label B IE
e RustOS wiki5eE 5 ZF labSL IR HI F

o RustOS & svoiZZ MMM

RustOS 2152l rv64 KilvmZgiEss 15



hill: At 2LERMRust50S?

e CIEESEHMOAE?
o Rustfi#/R 7 HFLEfg m?

o FIEEEMA?




CiES ﬁ{j*/@.?



| E? EfAE?

CIEESHE®E. Hix, NOSMmME.,
BMIRFEEZEIESNAREER, CIESHEENME, HEURAEREENHR.

LAY B —mAFEE


https://www.zhihu.com/question/25038841/answer/44396770
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struct device {
size t d _blocks;
size_t d_blocksize;
int (xd_open) (struct device xdev, uint32_t open_flags);
int (xd_close) (struct device xdev);
int (xd_io)(struct device xdev, struct iobuf xiob, bool write)
int (xd_ioctl)(struct device xdev, int op, void xdata);
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// RS
struct list_entry {

struct list_entry xprev, xnext;
s

// FEEFEXEFARNBR TR
struct Page {
list_entry_t page_link;

Fi
// MUistXHEA Ol EFEE
# define 1e2page(1e, member) \
to_struct((le), struct Page, member)
# define offsetof(type, member) \
((size_t) (&((type *)0)->member))
# define to_struct(ptr, type, member) \
((type *)((char x)(ptr) - offsetof(type, member)))

1



fRZ TIERIR RS
« RIZECESE R
o« AT RCHS

12



SegmentFault!

=TtETT, BEERY, BERF...

HiEtTRERNRANLD?

miEE O
TEHERZ, C++iEENREEEE
benpigchu. RednaxelaFX. vczh & 969 A% [E 7 1z[E&F
B8, RREBFTIME, TATARMERALIM, AT ARERRAEER. FEIRANZREELH
UE, ENANITENMET.
XA, T EAAOHFRIYEFIE . EIMSEHR, 3E,

£%F 2015-09-09

A 25[E 969 v ®62FK Ve To9F WHE OB



RustfZ /R 7 LB = ?

e BEXH AEZE, &RELE—FH/Bug!
e MIIESHIHH—IRAF RAER

« TEMRRAG—hHERIBEHR

o TAHMR—FES OSHIIRAIR[E

14



2R {RE1HRust 7!

X : Redox
E£IfJBERust OS, MANIZZEH), ZIFGUI
W CS140e

BB A LI M OSIRTE, 2018 F %
Rust/s 50S, EM@ARM, ENEIR3LEIEIT

il : Writing an OS in Rust

FiIEFH{RHARustzg EOSHI R EE
E[ax86_64, HEMNIER
EENRustmEOSIRE T A=FIETE

15


https://www.redox-os.org/
https://web.stanford.edu/class/cs140e/
https://os.phil-opp.com/

16



5% FARuStEOSHfAILF4L?

« AESE%IER=E: WP Bug

- HEEARS: EHEANS

o ZOS5ZE: AXIERIL

o PRIENARAING: BHRREE

17



TZE|
KB RG + FRENRANE + 2 a5 BBV F

=> NEFEZE + &ETE

18



Rust4ll{al & Bug
B8 T SR

=> panic

HER T BE A BSHMNAEELZF
=> RIRHIR

S T MRS

Ok

=> B4
40\ T Bugly B 1 B
=> unsafeiR

19



Rust#lal;&*Bug
e KEBDIRKERERIFEIER
o DEEHEIRTEETNREE

o JELARIATE IR PRSI TSEE

20



o FIRM ARG F
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e alloc: Bz
e log: HE
e spin: HE
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pub trait PageTable {

fn map(&mut self, addr: VirtAddr, target: PhysAddr)

fn
fn

}

—> &mut Entry;

unmap (&mut self, addr: VirtAddr);
get_entry(&mut self, addr: VirtAddr)
—> Option<&mut Entry>;

pub trait Entry {

fn
fn
fn
fn
fn

update(&mut self); // flush TLB
present(&self) —> bool;

target(&self) —> PhysAddr;
set_present(&mut self, value: bool);
set_target(&mut self, target: PhysAddr);
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pub struct MemoryArea {
start_addr: VirtAddr,
end _addr: VirtAddr,

}

impl MemoryArea {
fn map(&self, pt: &mut PageTable) {
for page in Page::range_of(self.start_addr, self.end_addr)
let target = alloc_frame();
pt.map(addr, target);

}

N—EEZERI R L == (8] BREJ DI ZRIM,
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pub struct MockPageTable {
entries: [MockEntry; PAGE_COUNT],
data: [u8; PAGE_SIZE x PAGE_COUNT],
page_fault_handler: Option<PageFaultHandler>,

+

impl PageTable for MockPageTable {
fn map(...) {...}
fn unmap(...) {...}
fn get_entry(...) {...}

+

impl MockPageTable {
fn read(&mut self, addr: VirtAddr) —> u8 {...}
fn write(&mut self, addr: VirtAddr, data: u8) {...}

}

SEM—MpEIER, RLMNIEHRIERE, MEEPFEEGE,
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#[test]

fn memory_area_map() {
let mut pt = MockPageTable {...};
let area = MemoryArea {...};

area.map(&mut pt);

pt.write(0x1000, 1);
assert_eq! (pt.read(0x1000), 1);
I3

AJA cargo test EIERMIE METRITMIN, AMEEQEMU,
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pub trait Context {
unsafe extern "C"
fn switch_to(&mut self, target: &mut Context);
s
pub struct X86Context {
rip: usize,
. // callee-saved registers
s
impl Context for X86Context {
unsafe extern "C" // Store caller-saved registers
fn switch_to(&mut self, target: &mut Context) A
// Store callee-saved registers
// Restore callee-saved registers
¥ // Restore caller-saved registers

}

LX) REFHNIRE ST 7
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/// EEAIBEZEIAEREE, Z/EE—
pub struct ProcessManager {...}
/// ZFEATE, BTCPURXT—T
pub struct Processor {
manager: Arc<ProcessManager>,
context: Box<Context>,

I3
impl Processor {
/// VEEB%ZRE, TIREH
fn run(&mut self) —> ! { loop 1
let mut process = self.manager.pop();

self.manager.push(process);
Fr
s

unsafe { self.context.switch_to(&mut process);

}

B CPUZARIHEMIZITRIAYI AR . BXH Z&iz-1z17-54(al
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pub fn
pub fn
pub fn
pub fn
pub fn

// thread.rs

current() —> Thread {...}

sleep(dur: Duration) {...}

spawn<F, T>(f: F) —> JoinHandle<T> {...}
yield_now() {...}

park() {...}

£ LI EM EH—T IR,
TR /ERE std: :thread "2 —3 EEIEO.,
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pub struct Process {
context: Context,
kstack: KernelStack,
memory: MemorySet,
files: BTreeMap<usize, Arc<Mutex<File>>>,
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pub struct KernelStack {
ptr: *xmut us8,
layout: Layout,

+

impl Drop for KernelStack {
fn drop(&mut self) {

}

unsafe{ dealloc(self.ptr, self.layout);

}
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pub struct Process {
context: Context,
kstack: KernelStack,
memory: MemorySet,
files: BTreeMap<usize, Arc<Mutex<File>>>,

}

pub struct ProcessManager {
procs: BTreeMap<usize, Process>,
Iy

impl ProcessManager {
pub fn remove(&mut self, pid: usize) {
self.procs.remove(&pid);
// All resources have been released here
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® @ ©® 1. wangrunji@MacBook-Pro-233: ~/Documents/Codes/RustOS/kern...
Hello Raspberry Pi!

/ N\ __ S
/S S S NN
VAN VAV SV AV G VAV S AN S A S A

/N, /N\__/ \ // /

Going to user mode shell.

Use 'ls' to list available programs.

@ is [directory] 2(hlinks) 23(blocks) 23(bytes) : @'.'

[d]l 2(h) 23(b) 23(s) .

2(h) 23(b) 23(s) ..
1Ch) 19(b) 74328(s) waitkill
1Ch) 18(b) 73664(s) sleep
1(h) 19(b) 73800(s) 1
1(h) 19(b) 77432(s)
1Ch) 18(b) 73216(s)  forktest
1Ch) 18(b) 72308(s) faultread
1Ch) 19(b) 74000(s)  forktree

GitHub: https://github.com/wangrunjiO408/RustOS
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