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‘ KWriting an OS 1n Rust»

» Bare Bones » Memory Management
» A Minimal x86 Kernel » Allocating Frames
» Entering Long Mode » Page Tables
» Set Up Rust » Remap the Kernel
» Printing to Screen » Kernel Heap

» Exceptions
» Handling Exceptions
» Double Faults
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» ACPl: &2 xv6 x86_64, FHRustE
» LocalAPIC: HEIZCUES

» IOAPIC: £ZExv6 x86_64, FHRustEH
» PITHIEH: EHlIRedoxfChS

» IDE: [SHAfEFAIREZARIRLSR
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» &80 EHllRedoxfthE

» VGA: blog_osBiF T
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note: #[warn(unconditi
help: a "loop” may exp

Finished dev [unoptimize
WARNING: Image format was no
Automatically detec
Specify the 'raw' f
Hello World!
Hello world! from CPU 1!
Hello world! from CPU 2!
Hello world! from CPU 3!

sleep 1 x 100 slices.
sleep 2 x 100 slices.
sleep 3 x 100 slices.
sleep 4 x 100 slices.
sleep 5 x 100 slices.
sleep 6 x 100 slices.
sleep 7 x 100 slices.
sleep 8 x 100 slices.
sleep 9 x 100 slices.

sleep 10 x 100 slices.
use 1018 msecs.

sleep pass.

QEMU: Terminated

sleep

Terminal

L -=> src/lib.rs:158:9

% I
158 | fn stack_overflow() {
159 | stack_overflow(); //

reci

note: #[warn(unconditional_recurs
= help: a “loop” may express intent

Finished dev [unoptimized + debugir

WARNING: Image format was not specifiec
Automatically detecting the fc
Specify the 'raw' format expli

Hello World!

Hello world! from CPU 1!

Hello world! from CPU 2!

Hello world! from CPU 3!

I am the parent. Forking the child...

I am parent, fork a child pid 3

I am the parent, waiting now..

I am the child.

waitpid 3 ok.

exit pass.

QEMU: Terminated

exit

Terminal

+
X

= help: a "loop’ may express intentic

Finished dev [unoptimized + debuginfc

WARNING: Image format was not specified f
Automatically detecting the forn
Specify the 'raw' format explici

Hello World!

Hello world! from CPU 1!

Hello world! from CPU 2!

Hello world! from CPU 3!

priority process will sleep 400 ticks

main: fork ok,now need to wait pids.

child pid 6, acc 492000, time 1401
child pid 7, acc 616000, time 1403
child pid 5, acc 332000, time 1407
child pid 4, acc 256000, time 1414
child pid 3, acc 128000, time 1415
main: pid 3, acc 128000, time 1416
main: pid 4, acc 256000, time 1417
main: pid 5, acc 332000, time 1418
main: pid 6, acc 492000, time 1419
main: pid 7, acc 616000, time 1421

main: wait pids over
stride sched correct result: 12 3 45
QEMU: Terminated

priority
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(O badsegment

& divzero

® exit

& faultread

® faultreadkernel
& forktest

& forktree

& hello

() 1s

& matrix

() pedir
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() sh

& sleep
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® softint

& spin
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® waitkill
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» TravisCl
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» Copy-on-write
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5.5 CLionfit 4 gdbifik

X blog_os [~/Documents/Codes/Tsinghua/Grade3-2/0S/blog_os] - .../src/syscall.rs

Bu blog_os i src 34 syscall.rs I @ Debug & 51
B B Project ~ @ = | - 1+ A syscallrs x
i f;‘,’;f’“”"’ /// RERAANOR
- 5 lib.rs 17/
= lf_n':macms-"s /7 BRERGERATREE, PETRRSFIRFIEHNEBIRXE,
_ fzu Syscall.rs /// EMNPEmMPRISE, RIERFZBERAS 2 RZRATRERE.
2 7y util.rs /// ERNEEF xveih64iIRF R uCorefI32fiIi2F.
5 » mmtarget pub fn syscall(tf: &TrapFrame, is32: bool) - 132 { tf: Oxfffffe80008275¢
e » Bmuser let id :Syscall = match is32 { id: wnion Syscall
e & -gitignore false => Syscall::Xv6(tf.rax),
& B it true => Syscall::Ucore(tf.rax),
};
Structure T | &1 let args : [usize; 6] = match is32 { args: usize |
= = E* // For ucore x86
= T true = [tf.rdx, tf.rcx, tf.rbx, tf.rdi, tf.rsi, 0],
v & syscall.rs // For xv6 x86_64
© = syscall(&TrapFrame, bool) -> i32 false => [tf. rdi, tf.rsi, tf.rdx, tf.rcx, tf.r8, tf. ral ’
© sys_write(usize, *const u8, usize) -> i3z b
© sys_open( c<?nst u8: usize) -> i32 ® match id {
0 sys_close(usize) ->i32 Syscall: :Xv6(SYS_WRITE) | Syscall::Ucore(UCORE_SYS_WRITE) =>
© sys_fork(&TrapFrame) -> i32 sys_write( fd: args[@], base: args[1] as kconst u8, len: args[2]),
© sys_wait(usize, *mut i32) -> 132 Syscall::Xv6(SYS_OPEN) | Syscall::Ucore(UCORE_SYS_OPEN) =>
M cus vieldf) -s iR? syscall()

Debug: & Debug
( Debugger [H] Console +* k= T MY Ay H

= [5) Frames -+" == Variables +" GDB ~»*
£ [® Thread-1 V| 3 % v = args = {usize [6]}
" - : o [0] = {usize} 8394561
» rust_ucore::syscall::syscall::h4dfa: [] = {usize} 0
E 3: I® rust_ucore:arch::interrupt::handle [2] = {usize} 2953838440
' I rust_trap handler.rs:51 [3] = {usize} 8388876
@ @ [® __alltraps Oxfffff000011901f [4] = {usize} 8394561
E MEIEI '@ <unknown> 0x0000000000000000 [5] = {usize} O
? re » = id = {union Syscall}
:' e » = tf = {struct TrapFrame * | Oxfffffe8000827f50} Oxfffffe8000827f50

» is32 = {bool} true
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A . .
o fsrs B 1t 9 Makefile - i librs x A4 modrs x
107 Z "TIF=0U00U0/uuy LI L—UUUUUUUU | r=] Ur—v 11—U RZU—L1 JI'—U |ILI—YU

1073 ES =dc80 000dc800 ffffffff 00809300
1074 CS =f000 000T0000 ffffffff 00809b00

1075 SS =0000 00000000 ffffffff 00809300 P F 1
1076 DS =0000 00000000 ffffffff 00809300 tfr) p ,[)
1077 FS =0000 00000000 ffffffff 00809300 age au e o o

1078 GS =c980 000c9800 ffffffff 00809300

S

1079 LDT=0000 00000000 0000 00008200

1080 TR =0000 00000000 0000ffff 00008L Wh 'r) 'r) 'r)
1081 GDT= 00000000 00000000

1082 IDT= 00000000 000003ff Y -

1083 CR0O=00000010 CR2=000000 R3=00000000 CR4= 0000
1084 DR0=0000000000000000_,2<1=0000000000000 R2=0000000000000000 DR3=0000000000000000

1085

Where???

1087

1088 e re

1089 ' pc=ffffff00001a3cbe SP=0000: ffffff000010b3c0 CR2=0
1090 Be 88300 0008 '. 303—RCX=0000000000001000 RDX=0000000000003000

1091 RSI-OGGOGOOOOGGOBO@G RDI-ffffff00G0116c01 RBP=ffffff000010cb80 RSP=ffffff000010bacd

1092 R8 =fffffffffffffffc RO —m000010b8ﬂ2 R10—fjjjjj000010b6@1 Rll—jwfimOOOOIQbQOO

1093 R12=0000000000000000 R13=0000000000000000 R14=0000000000000000 R15=0000000000000000
1094 RIP=ffffff00001la3cbe RFL=00000046 [-—Z-P-] CPL=0 II=0 A20=1 SMM=0 HLT=0

1095 ES =0000 0000000000000000 00000000 00000000

1096 CS =0008 0000000000000000 00000000 00209800 DPL=0 CS64 [ | l S@I‘fr) p fr)
1097 SS =0000 0000000000000000 00000000 %00000

1098 DS =0000 0000000000000000 00000000 00000000

1099 FS =0000 0000000000000000 00000000 00000000

1100 GS =0000 0000000000000000 00000000 00000000

1101 LDT=0000 0000000000000000 0000ffff 00008200 DPL=0 LDT Wh trr) ,[) rr)
1102 TR =0038 fffffe8000001000 00000067 00008900 DPL=0 F= a

1103 GDT= fffffe8@60001068

1104 IE fffff el ‘

1105 CRO=80010011 CR2-6060000000001% R3-0000@00000000000 CR4=00000020

1106 DR0=0000000000000808 9900000009888-DR2=8880000000000000 DR3=0000000000000000

1107 DR6=00000000ffffoff0 DR7-0000000000000400

1108 CCS=0000000000000040 CCD=0000000000000000 cco_LOGIR ’r) ’r) ’r) '
1109 EFER=0000000000000d00 a g e a e

1110
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Terminal
. ffffffeee0la3cae: eb 22 jmp  ffffffo0001a3cd2 < ZN1
f£ffff00001a3cbo: 48 8d 3d 4a 2f f7 ff  lea  —0x8dOb6(%rip),%rdi
X £f£fff00001a3ch: b8 00 10 00 00 mov  $0x1000,%eax
ffffff00001a3chc: 89 c1 mov  %eax,%ecx
unsafe { *(0x1000 as xmut u8) = 2; }
iRRRRRLLLl/1a3cheR c6 01 02 movb  $0x2, (%rcx)
assert_eq! (RC_MAP. read_count(&frame), 1);
ffffffo000la3ccl: e8 6a 77 ff ff callqg ffffffee0019b430 <_7ZN8
7d80e729d24cc6E>
ffffff00001a3cc6: 48 89 85 30 f2 ff ff mov %rax,-0xddo (%rbp)
ffffff00001a3ccd: €9 ba 00 00 00 jmpq  ffffff@0001a3d8c < _7N1
ffffff00001a3cd2: 48 8d 35 @7 bf f9 ff lea -0x6401f9(%rip) ,%rsi
daf2fbb859d7bE>
page_table.map_to_shared(Page::of_addr(0x3000), frame.clone(), EntryF
assert_eq! (RC_MAP. read_count(&frame), 1);
assert_eq! (RC_MAP.write_count(&frame), 2);
assert_eq!(unsafe { *(0x1000 as *xconst u8) }, 1);
assert_eq! (unsafe { *(0x2000 as xconst u8) }, 1);
assert_eq! (unsafe { *(0x3000 as xconst u8) }, 1);
f£ffff00001a3cd9: 48 8b bd 10 f7 ff ff mov  —0x8f0(%rbp),%rdi
f££f00001a3ce0: e8 ab b7 f9 ff callg ffffff000013f490 <_ZN4
ffffffo000la3ce5: 48 89 85 28 f2 ff ff  mov  %rax,-0xdd8(%rbp)
ffffffoeo0la3cec: 48 89 95 20 f2 ff ff mov %rdx,-0xded(%rbp)
f£ffff00001a3cf3: 48 8d bd a8 6 ff ff  lea  —0x958(%rbp),%rdi



M Page Discussion Read View source View history

Exceptions

Exceptions as described in this article are generated by the CPU when an 'error' occurs. Some exceptions are not really errors in most

cases, such as page faults. Exceptions are a type of interrupt.
Navigation
Exceptions are classified as:
Main Page
» Faults: These can be corrected and the program may continue as if nothing happened.

» Traps: Traps are reported immediately after the execution of the trapping instruction.

Forums

FAQ

OS Projects * Aborts: Some severe unrecoverable error.

Random page Some exceptions will push a 32-bit "error code" on to the top of the stack, which provides additional information about the error. This value
must be pulled from the stack before returning control back to the currently running program. (i.e. before calling IRET)

About
Name Vector nr. Type  Mnemonic Error code?

This site
Joining

Editing help Debug 1 (0x1) Fault/Trap #DB No
Recent changes

Divide-by-zero Error 0 (0x0) Fault #DE No

Non-maskable Interrupt 2 (0x2) Interrupt No

Toolbox Breakpoint 3 (0x3) Trap No

What links here Overflow 4 (0x4) Trap No

Related changes Bound Range Exceeded 5 (0x5) Fault No
Special pages

Printable version
Permanent link Device Not Available 7 (0x7) Fault No

Invalid Opcode 6 (0x6) Fault No

Double Fault 8 (0x8) Abort Yes (Zero)

Coprocessor-Segment-Overrun 9 (0x9) Fault No
Invalid TSS 10 (OxA) Fault

In other languages

Deutsch
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Terminal Irace
trace! ("Trace"): |- Trace DEbI.lg
debug! ("Debug"); Debug
info! ("Info"): X
warn! ("wWarn"); Info H-EI.I"‘I'I
error! ("Error"): Warn
println! ("Print"); Error

Frint

Print
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» RUStMAA A EBIRNEZENEK, BHETEREZRE, ERIMURITF
BREIFENARERZ TR (FlaMutex, RefCell) , B
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r ERMMEHARE, AHERAREHRIEESRZE
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Fir A5 AL 1| A0 7% 5 4 BE
RefCell<T> Mutex<T>

.borrow() Jdock()
.borrow_mut()

Dirty<T> Re<T>

.borrow() .clone()
.borrow_mut() .drop()
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