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PROCESSOR: UnsafeWrapper<Processor> = Default::default()

#[derive(Default)]
Processor {

: Option<Arc<Thread>>

.text.entry

: SchedulerImpl<Arc<Thread>>
_start

Processor {

current_thread(& ) -> Arc<Thread> . .as_ref() .unwrap() .clone()

t0, %hi(boot_page_table)
tl

t0, tO, ti1

tO, tO

current_thread

Context

t1, (8 <<
t0, tO, t1

run (& self) -> ! {

{

__restore(context:

satp, t0
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[-][src]

a Click or press ‘S’ to search, ‘?’ for more options...
e #![no_std] ZREIREE

o #![no_main] AMEMA main REF2ER Rust-level A\OREERNEFAO Module os:memory:map [_][Src]

S, o #![deny(missing_docs)] HI&AETRAMAEHETEESE: XPMBEARERESIRIESNFEK, B0 A"
Module mapping -] ATZRR 5T

Modules —L&5 unstable BYINEEEETE crate BRFERGZ v LA{EE
BIMEGEREF— Mapping, EPICRTABENFER Segnent, @R, thEERATIRHFERS ECHNMBEYIEN, BHZE drop 2

Macros S Re-exports B sy
#1[feature(alloc_error_handler)] BMEMT — P ERHSNEIER, UEMFATEEFNRNEIE, | | ZERARERBFIBRIR,
SREA R STI—MEIREHE, XEHRIEE panic

#) [feature(llvm_asm)] N#RCH

s [ osamemory |
#![feature(global_asm)] WERENLCHRX G os:memory |
pub use mapping::

algorithm #![feature(panic_info_message)] panic! i, SREREHAYESRFHITED Modules pub use memory_set::

bare_metal #1[feature(naked_functions)] AYHEM naked K¥, EMRIFRFERMAISRINENLBE, RAFRMNER—— pub use page_table::Pa
bit_field BOCRER ret RAIER, MARSERENEE pub use page_table::Pa
. pub use page_table_entry::
HEES Modules config pub use page_table_entry::
bitvec _— _——— frame pub use segment::MapType;
buddy_system_allocator console LI H SN FERF A E pub use segment:: 5
cfg_if drivers IXEhHEIR N
SR AR Modules
. FRETIRIR range
either | emory @ﬁgﬂ&ﬂﬁ . " napping Rv39 TIREVAEE Mapping
lazy_static il S L S L b Functions memory_set —NERRhE TR EMFTEIER MemorySet
able B—-TIRMNHE (4K) PageTable, PARIEWFIZE FrameTracker B PageTableTracker

Crate os

Functions

Re-exports

address

heap

device_tree

o8 process B | B2

A Machine ERIERE [ age_
- : nage_table_entry TIRIN PageTableEntry

radium Macros segment BREJZERY MapType MIBRETHER Segment
rcore_fs s NHHE—HL ==
rcore_fs_sfs SEHIRMTFAREEFRH print! &

b T AL SR ST L— AL L Ll 2 pehen
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e e.g. NBA Idle %31z
e e.g. MKREE, MNBRAEERZ®
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» HERSAEBENIINID
o BETIRIFRSIRIE. EARITHIREBES
- XHAF 15T RER
» BEBNEFRKNABNEIRIT. WRIERGARIIERE
» ES T RHANEMIRRLICHT Y —LE£E (0]
« EMNEFRIE: BREITASA
e e.9. PHTAMESESHY _ restore AEEHIBTHAFP/MES

e e.g. FFBRY linker script REEXITT

o {MSLLGHFEEMIINRRZS checkout 13

EElfgg
FJANY

1E17 FERICRS:

os/src/main.rs

#[no_manglel

pub extern "C" fn () = ! {

interrupt::init();

memory::init();

match memory::frame::FRAME_ALLOCATOR. lock().alloc() {
::0k(frame_tracker) => frame_tracker,

(err) => ("{}", err)

loop{}
}

BZE, N EtENREEPARE, EMNNRITEEFE—EEE LRITIRE?
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K*‘é’ *ylu ;"-Bl- Context

BANBERIRE T SHSEHROAEAMAEIUM Context |, RIRIEF]
BMaEEEEENSEPESBE]) , XEBEHNIF scause PAK stval
Context TMI{YXLEM—TIRINHNETE (EEESH#HAEZEI) , Context

M3 -
u ) 5 B os/src/interrupt/context.rs
L/

use riscv::register::{sstatus::Sstatus, scg

— X86_64

- RISC-V 64
Hfth—%3

- /—\< TT7 I—I — #[repr(C)] _ggiHb

= bL1THU

n I X n \ )LJE pub struct Context { i

pub x: [usize; 32], // 32 NEES Rust #83%

- rustup

pub sstatus: Sstatus, - cargo

b sepc: usize _ ruste
q Py Q - Pu Hftrp:
% I j + - QEMU
1$& Eq E /E - Homebrew

XEFHNVERT rCore FHIE riscv T —LEFH1F2 BNWEHRSNT MIEROES , NBEEEN—1 rcore mm;aﬁm BERARAF
. ERAMMUEE, X EEERRNSOFSEOREXHRDET —BHF R A ERRBRONSRIE, MEALEH

— i~ 2
‘2 / Z AN os/Cargo.tom - i, ESRFRTES, RNBEWANNLERRSVRENEE, RECBEARBLREN 05 TXWRBRERESNTE
/ \ \ \‘ - FRA, EXHEPSIANAR, RABESXANERYE, ARELE—RIEA. XSEREMBMNEE. ERE, FIESBIRARBHENT

[dependencies]

”https . //g ithub.com/rcore—{ - EHF. ZX., MUNRREICSANNPXXZEENTHE, W:

[ b | .

E /‘-l‘- 2] CERE. FEHBE. SEETN. BENXASBEER
® ‘) “‘=*‘ JTix
IO\ E \ ' e , TIFR $$a_0$8, KRN TA fi—

CS, HEMMIMAZE, -

riscv = { git

A ABRIFANIVIRITRAE T RENBEN, RZBEEN T 1L Rust IEFNIRLEN, MBXTDIER TR
IMUXEEFRIIRENIHMERERXLEZLE, XEWNRE, RENXEREERAAH, MASLERD, BERE
MNEXFEE? BMERNINTERNXPEHAZI Processor 1 Thread FHFAIEFIE, (NN —EBENE
g, BEigAIEHiNE?
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e stack BRI E

£H9 bug
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o WAL, EEESMIETIA AL, iz
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» TrapFrame XX Context (JZ1TIAE) + scause + stval

» Context GEITEZFZIPE ] AR EEFF

interrupt.asm’

#[no_mangle]

« TrapFrame. Context 1 ContextContent #&5 &9 —" e e T AL

) => breakpoint(context)

+ handle_interrupt E{ZRE—MEIE{TAI Context, LR NS
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#[derive(Copy, Clone, Debug, Default, Eq, PartialEq, PartialOrd,
D \ - VirtualAddress( )

#[derive(Copy, Clone, Debug, Default, Eq, PartialEq, PartialOrd,
PhysicalAddress( )
B/EH - ihit/TIA~B 2 usi
d | . - .
® tr% Ei/ﬁ /j:x /J\ \EZE USIZe #[derive(Copy, Clone, Debug, Default, PartialEq, PartialOrd,
VirtualPageNumber(
\II
o %Bg%gﬂ E/\Jj< #[derive(Copy, Clone, Debug, Default, PartialEq, PartialOrd,
PhysicalPageNumber(

o HiF—LE from B Rust 4F

FrameTracker (PhysicalAddress)
<T> From<*

o

g FrameTracker {

Rl X [ UK{E S FrameTracker oty Poyetestanee
T B sh RN B

allocator

from(poin:

o
N\
9

page_number (& ) -> PhysicalPageNumber PhysicalPageNumber: : from(

°
A

: Into<PhysicalPageNumber>> From<T> FrameTracker {

mod.rs from(v: T) -> (v.into().into())

segment_tree_allocator.rs

- SEREENBUER—EEE

mod.rs
fifo_scheduler.rs Drop FrameTracker {

hrrn_scheduler.rs drop (& self) .lock() .dealloc(self)

e £ OS FRAF traijt

s Cargo.toml|
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: Mapping

: Vec<Segment>

¢ E l%%ﬁ ; IJI_ILI T o /I\ 5§ % E/\J Di % : Vec<(VirtualPageNumber, FrameTracker)>
» FBEFENR

derive(Default)]

o TIRDECEII{E PageTableTracker iy A

Segment {

: Vec<PageTableTracker>
: MapType

E Ej] IEI I_IQ : PhysicalPageNumber A
o EFAMNA: linker script JOAXIF5FHEER
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NE (AzZiE) 1B TtE (%2R

» BH TRKRIS
» EINE3E

« TrapFrame. Context ] ContextContext 43— Context

« 1NEBA Idle Z&7%
o TEhchBTEE _ restore El— #7189 Context
o XDHENLLTE
« SRRV D ECYIIE T
« F"HEEMNSOHE
« AFPZEHR—TA%E (97 3E i)
« AL ZERB IR

¢ ﬂ%h§§j§i52§§5j§§§EUE§ﬂ:3

Thread {

: ThreadID

Process {

: Range<VirtualAddress>

context

: MemorySet

: Mutex<Option<Context>>

: Arc<RwLock<Process>>

supervisor_timer(context: & Context) -> * Context {

timer::tick() v I algorithm
.get() .tick(context) - —

¥ Bl allocator
mod.rs
segment_tree_allocator.rs
fault(_context: & Context, scause: Scause, stval: ) —> % Context { stacked_allocator.rs
( ¥ Bl scheduler
5 5 mod.rs
fifo_scheduler.rs
.get() .current_thread()

scause.cause()

hrrn_scheduler.rs
lib.rs

unsafe_wrapper.rs
( X stval)

.get() .kill_current_thread()

s Cargo.toml|

.get() .current_thread() .run()



R higit

LuigSh - BR

. HE
. BER

* virtio

o IXENFIIRIZ KT
» XFRF

o /INZG



A higit

LiufgSh - Mt
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» AFSIERRIFLINXEFABHZEIRNZH

- EHEF QEMU BN E#IRE L gy
IREFSEIIT L BIHEEE K
* :l:maﬂ jJI:I T E gg H/\] iﬁ%glz Ej] BlockDevice Arc<Driver>

IR - HIERIAYS |

° E.’llz Ej] iﬁi_l_%% T rcore trait Driver

 XYHARGABEFHERNFL, R virttio tRixg L

struct VirtlOBIlkDriver
Mutex<VirtIO.BIk< P
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<notebook>
Hello world from user mode program!
Thread 1 exit with code G

i~ ~r . O 7_\3575'43
. ERIE/NE (#72) B gy

Hello, rCore-Tutorial

o stdin stdout Y94 —{FH X 41
o NILEERIZEE
o I ANBHER—RMBZ IR, BIEHRX A




MBEI—

» ERIEE K

o E{t:

Jdlinl

=B

» HIRIFRAXLN

- IBfRIRIE

» ERIERR
» IEfRSCIY
» SR{ERAHI=E

- BRIz




B

B—iieidie. M ITHMREF

 Zli: mB. B

o« BIE: BREAN. THE. XFR. =—HN

« What’s UR problem: XIiFiA. ER/E (5—7H uCore HHI[E=F)
» FITEXENRZF: FRBXR. #FZEN







