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CHAPTER 1

DragonOS &4t

DragonOS JffAE RS0 (PAT K “DragonOS”) Je— il AR5 a Ui, A O JF A A S
AEREL, FHHROL Linux 3RAVER 64 M EERSE. B/ Rust 5 CIEFETHE, HIEAEZSH
KA C AU, DATERF AR 1 2 S T etk

DragonOS Wy HAR/2, ME—D ey A TR, THER. mrERe R T SEER IR 52 A R 4L
pI SRR E@ e e S Syl WASE V)M PN IR

VER— AL IRIREN TR E R GE, TR A i, G b 52— SR BEST TR I Rl
KT, FATHE ] GPLV2 PhSOT RS, AR T IR MR 47 DragonOS.,

YRATREXS DragonOS H 5L B T MRLE D REIBGHR, TR ARG R HL: ks 1t

1.1 DragonOS fYIhiE

1.1.1 #SE

* E3h5]5: Multiboot2

e BEI1: posix 2008




DragonOS, % {Thi4 dev

1.1.2 AZE
AHEEE

o D4R
* slab Z}fit#s
« VMA

« MMIO Hiik %5 [6] [ 54 it

EZ

« ZHEIT

* ipi HEZL

AREE

. JERERIEE

o BEREEIIR

* WL

* fork

. exec

o BERRMERR (SCRFRIERERERR )
« kthread #L#]

R RE

» mutex HJF &

« semaphore 155 &t
* atomic Jf AR &
« spinlock H g4l

* wait_queue Z£ {3 A%
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DragonOS, % {ThE4 dev

HE

« CFS /¥ %%
BRI

IPC

* [E4 pipe Hil

* signal (5%

X FG

* VES
e fat32
e devfs

¢ rootfs

S5 R hEihiE

* APIC

o softirq KT
* NAZ%#& traceback

ML RS
o S TR
o kfifo ZEph[X

* PEEREESR
« IDR
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DragonOS, % {Thi4 dev

LZ4 45 (1.9.3)
R (R

ELF a4 30 30 F¢
printk

BERPR R

PR P

textui FEZE

CRC iR EU%

Z%AR

i UL AR GEH I S0k

AiLHER

ktest

IXzhiEFF

* ACPI /5 4 i P C B R

IDE Fifi

AHCI i3

PCI

XHCI (usb3.0)

ps/2 HERE

ps/2 flbn

HPET ik B 5 i) i
RTC 4

local apic & 2§
UART H: [

VBE &R
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https://docs.dragonos.org/zh_CN/latest/syscall_api/index.html

DragonOS, % {ThE4 dev

11.3 ARE
LibC
o HAl ARG
o BLRI bR U PR B AR
shell 541712 F
o BT IR AT
o EARMILA S
IR=hFEFF

o ps/2 HEH FASIKE)

1.1.4 %4338

e GCC11.3.0 (%t HZF#: T x86_64 ) Cross Compiler) https://github.com/DragonOS-Community/gcc

* binutils 2.38 (%I H 4% T x86_64 ] Cross Compiler) https:/github.com/DragonOS-Community/binutils

e gmp 6.2.1 https://github.com/DragonOS-Community/gmp-6.2.1
o mpfr 4.1.1 https://github.com/DragonOS-Community/mpfr

e mpc 1.2.1 https://github.com/DragonOS-Community/mpc
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https://github.com/DragonOS-Community/gcc
https://github.com/DragonOS-Community/binutils
https://github.com/DragonOS-Community/gmp-6.2.1
https://github.com/DragonOS-Community/mpfr
https://github.com/DragonOS-Community/mpc

DragonOS, % {Thi4 dev
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CHAPTER 2

t33E DragonOS

21 1. 5E&ERH

TEVR TR A5 3O (T 75 oK 4 1% DragonOS, b ZiiSEHE IEA/ N IR, WAL T AR5
THAZ I, TR %—41817T Linux 3 MacOS fHEAL, I HALHZESEH ) X86-64.

XtF Linux Z47HR, 2 A Ubuntu22, Debian, Arch Linux iXAER), O FEGARAB B LA, 31X
AE R TSI AR 22 JRR T

2.1.1 fEH—RMBCEARITRER

FAWPLOIE T — SR ILIA, PTRA 2%, AR 2Aeshl Gizfr A T s

cd tools
bash bootstrap.sh # &% 2 iF A~ % ju F sudo,.
SHAFEZEWAARKBARERERA P A REMEL R FEK

P —BEECE A H B SR AR RS
 Ubuntu/Debian/Deepin/UOS % 5T Debian 174 4
M S5 Ry FLAL ) FR 59 50 s 4 J A !




DragonOS, % {Thi4 dev

WG RS IE i 384T, JEMNEIRZ BB S CnFEiR), IB2As sk, nICAEEPkSX
AT B

|

I K R h % % 7 DragonOS ff & & R 1 7 ! |
| BT UEBRALNTHALEZATE: |
|
|
|

make run—docker -3 1R B cpuB & #K |

21.2 {k§iiFE (Fah=R)

R H B T AR BE SRS B E R G, IR A TR T Sl R MBI . AT 2 A0 14 37 5 -

TEVA T, BT docker—ce Ml Rust R HE THH DS, HAURHEEEME L KRG H A 4 PEES
AT 4. KT docker DAK rust B4, B JH 3.

* docker-ce

¢ llvm-dev

* libclang-dev

* clang
 gcc-multilib

¢ gemu gemu-system gemu-kvm
* build-essential

* fdisk

* Isb-release

e git

¢ dosfstools

* Rust DA T A4

WA, AWM Linux REAEEDHTETT, BiEEBTERN VMware/Virtual Box [EIHL LSS Ve B
I, JFE Intel VT-x 3 AMD-V 355, {0, DragonOS $fJgikigaq7.

i I Linux ZATHAG B AR F P EEY Qemu 7T 48w T HR A STAK T R 3 A& DragonOS, 4o i8 F|iX A
B, i #E Qemu, %A HhiF R 7 X EH %5 Qemu

TEiZ Ml R 3% Qemu JEALHAS : https://download.qemu.org/
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DragonOS, % {ThE4 dev

RS H R, RISIIT TS

# &R YR R
sudo apt install -y autoconf automake autotools-dev curl libmpc-dev libmpfr-dev.
—libgmp-dev \
gawk build-essential bison flex texinfo gperf libtool patchutils bc \
zliblg-dev libexpat-dev pkg-config 1libglib2.0-dev libpixman-1-dev.
—libsdl2-dev \
git tmux python3 python3-pip ninja-build

./configure --enable-kvm
make —-j 8
sudo make install

# O E R TR

TR, RN QEMU, fiiliid VNC B Tiis, ik, BUeH2Ae@nitEyl b2 VNC viewer
PAIERZ % QEMU HEHIML.

2.1.3 %3 Docker

FA] PAYE docker ‘B 284535 docker-ce.

= BG4 F) . https:/docs.docker.com/engine/install/

2.1.4 %% Rust

Hr DRRBRIXY: QUREHTHCR docker #EAT41%, /L4 docker Hifg hE 44 T Rust b,
H42, N THERETE VSCode H1{i [l Rust-Analyzer 1 TURSHE/R, PAK make clean figRBEIEH BT, &
(1% AL TSR TR 24 rust KR

ETTOMERI G AN T i, 0% rust,

# XWATH T#IF, wHERustty Z R ot &£

export RUSTUP_DIST SERVER=https://mirrors.ustc.edu.cn/rust-static

export RUSTUP_UPDATE_ROOT=https://mirrors.ustc.edu.cn/rust-static/rustup
# % % Rust

curl https://sh.rustup.rs -sSf | sh -s -- —--default-toolchain nightly

# . Rustuppn B 3 F L £

echo "export PATH=\"\$HOME/.cargo/bin:\$PATH\"" >> ~/.bashrc

source ~/.cargo/env

source "S$HOME/.cargo/env"

[y

21. 1. 5&HE 9



https://docs.docker.com/engine/install/

DragonOS, % {Thi4 dev

(€AY

# ¥ Hcargoty & 5l R

touch ~/.cargo/config

echo —-e "[source.crates—io] \n \

registry = \"https://github.com/rust-lang/crates.io-index\" \n \

\n \

replace-with = 'dragonos—gitee' \n \

[source.dragonos—-gitee] \n \

registry = \"https://gitee.com/Dragon0OS/crates.io-index.git\" \n \

" > ~/.cargo/config

# % JkDragonOSi % #y T A #

cargo install cargo-binutils

rustup toolchain install nightly

rustup default nightly

rustup component add rust-src

rustup component add llvm-tools-preview
rustup target add x86_64-unknown-none

# Rust % 3% 7% i

2.1.5 iR KVM #BR 8] @

FEFRP VP EALLE, ATEE AR MR TC ik R 3 RE UL, BATRT DA AE 24 15 P E) kvm f 4L
T, Rz

# M kvmi R ] A
USR=SUSER
sudo adduser SUSR kvm

sudo chown S$SUSR /dev/kvm

2.1.6 T&; DragonOS fiE{td

BB AN EE &L T git, BRPAELPAT A4, K75 DragonOS f i i JEAURD -

git clone https://github.com/fslongjin/DragonOS
cd DragonOS

b, ASLBHICL MR, EaTLRE N IR, DR

10 Chapter 2. #3§ DragonOS




DragonOS, % {ThE4 dev

2.2 2. M\ Docker #3952 (%)

AT EER Y 5148, DragonOS %A T~ Docker 4§1%3F58, T-TF % %1577 DragonOS. {147
AR A A 5UKI5 7 DragonOS.

AT BB LA T R EIE Linux FEAT.

2.2.1 3%Hy DragonOS 4RiF&E{%K

RN % T docker 2 )5, FEWTPAIET PA R4, F#X DragonOS 1 4miF 5t :

docker pull dragonos/dragonos—-dev:vl.1l.0-beta3

2.2.2 2% gemu EHIHL

AN, FATRBECR M 6y 21743 qemu:

sudo apt install -y gemu gemu-system gemu-kvm

2.2.3 QIEMAFER

HE, EFEE tools LI T create_hdd_image.sh, @& —H B EEHG . EFFEAE tools SCF
Je B T2

bash create_hdd_image.sh

2.2.4 j=z{T DragonOS

WRAHEIMNOTE, XK 2iz1T DragonOS i /g —# . &7 %HE DragonOS (AR HR N, $WATRA
T4, Biviz4T DragonOS.

make run-docker

% F %], DragonOS $f & HiafT.
15 qemu JBENLBEBN S, HAIFEAAEER GMATE o, REEE, e, BUPUSIT R HIET

i (D) FRgERT, BT FRE R Rust 6095 (JLE MB K/N), BBCTEE-—@REE], 3 2!
(2) B A2 HETE N I sudo

KT Gavkar WL, WU 2o % R

2.2. 2. )\ Docker & (¥#7H) 11




DragonOS, % {Thi4 dev

2.3 3. ZAH P EHERZF

A BRI R A R R, DA SERERYIT SIS R, HLE AT A/ N R L BT A FREE3 , %/
TR N A RERE B 5

2.3.1 ER{F (&

TR AT i, PREUEANLZ R Grub HRA :

grub-install --version

BRI 55k 2.06 L) 1, HLESCESHIRES D ihmatige, S HIm s, Tz, Ao,
5 LA P £ B4 % DragonOS!

TN, EEFEAIFLE Grub-2.06., ‘B AIEACE ] DA i https:/ftp.gnu.org/gnu/grub/grub-2.06.tar. gz /5 .

* grub 2.06 (AW ] sudo AL FR#EFT install)

2.3.2 QIEMAER

B, WEEMT sudo HPRiEfT tools/create_hdd_image.sh, >} DragonOS £l —Hei#4%
Bt A2 B 3h S B AE A BB TAE, IREEEE bin/HET,

2.3.3 %gi%¥. iz{T DragonOS

L. LG BB AT
2. ##E A DragonOS SC {3
3. A make run BRI HARBER, HfT
1E qemu BENLBUEBN S, FHNF LR GMATE: o, ARG X, BUPURSITHIT.

ik HRGERE, TR Rust IR ES] (JLA MB RV, PR 22 RIS, i O 2 05

KT Gavkar WL, W %% R
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https://ftp.gnu.org/gnu/grub/grub-2.06.tar.gz

DragonOS, % {ThE4 dev

24 4 FIEHLHR

o AHuGHIF, AiB T make all -3 M&H CPU HOK

o AHGIE, FHFHAMMSG, FB17: make build

o AHGE, AR, HE QEMU HZ1T: make run

* Docker #ii¥, HEG AW HFiI,: make docker

* Docker %%, S AB#ELS, J1E QEMU H1i217: make run-docker

o NG, HIEMNEAMBEEASREE: make gemu

24. 4. REGLWR 13



DragonOS, % {Thi4 dev
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CHAPTER 3

DragonOS 15k

BT PAM P 861534 T 2% DragonOS [ 5 A AL A1 A SO
 DragonOS gk

 DragonOS [E 551434 (RingoTek)

15


https://mirrors.dragonos.org/
https://mirrors.RinGoTek.cn

DragonOS, % {Thi4 dev
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cHAPTER 4

5| SNz

DragonOS 3R Jij GRUB2 ) 5 | S m#AE /7, 303 Multiboot2 Hhis(515. H {3 GRUB2.06
JRAS o

4.1 5|SMHBIEF

41.1 [H38

FIHT, DragonOS 37+ Legacy BIOS DA K UEFI By, #E47/88051%

1t head.s 3K ARELE T Multiboot2 553k, HLAIARE T —£& Multiboot2 MK AR EFE, PAK—LL
LN R

1& DragonOS fEazh##, S77%H GRUB2 £ 3£ magic number DA A multiboot2_boot_info_addr. 4 £
ZGigk A Start_Kernel W5, FFXWME ELRAFE] multiboot2 BRENFR T2 . 15 M RIS LiE
Z: & Multiboot2 Specification HFATERM#, ZFRMEEA K, HF EeE it % e HE AR b iy R 2

17



DragonOS, % {Thi4 dev

4.1.2 SEHFE

e Multiboot2 Specification
* GNU GRUB Manual 2.06

» UEFI/Legacy J5i3f] - yujianwu - DragonOS #1:[X.

4.2 Multiboot2 FiFiEth

Multiboot2 37 #fE B2 L%} Multiboot2 MY I X #f. {/F kernel/driver/multiboot2 {JeH,

A4 Multiboot2 P, #RAERGEAEDS M BootLoader AL3RFF—LEFE,, HAEEARIRE (5 E LA K ACPI %
R s Ak 5

4.2.1 R4

kernel/driver/multiboot2/multiboot2.h F{# 8 Multiboot2 P IILE , & X T K HEdE
ZENy, BRI & % S0 DragonOS/multiboot2.h at master - fslongjin/DragonOS - GitHub

4.2.2 EHK2E

i+ Multiboot2 #){5 BAEMEAEH multiboot2_boot_info_addr FFIAM—EEL I NFES B Z 1,
HRTRI ALY header R EANTE], HILRIT T 288 multiboot2_iter,

Ry IR R

void multiboot2_iter (bool (*_fun) (const struct iter_data_t *, void *, unsigned int *),

void *data, unsigned int *count)

_fun

5 E /Y handler, 2434~ header ) tag 51% handler FrAb Ry tag AH[E] T, handler 4L FH1Z header, 1% [H]

true,

HHE—DSHON tag AL, B ASECHR IR, FH=AME T (RELBch BN R
J7, HETPARES)

data

ez _fun B TSR _fun BECRHEERARE IR R AT I, AT I [ 2 o

18 Chapter 4. 5|&n;



http://git.savannah.gnu.org/cgit/grub.git/tree/doc/multiboot.texi?h=multiboot2
https://www.gnu.org/software/grub/manual/grub/grub.html
https://bbs.dragonos.org/forum.php?mod=viewthread&tid=46
https://github.com/fslongjin/DragonOS/blob/master/kernel/driver/multiboot2/multiboot2.h

DragonOS, % {ThE4 dev

count

R[] data Sy—FIERE, @R ERIERII R A 2T

4.2.3 R ITIEEHH

TERLH T, 5 AT BRI R R tag AOTREE, 5 ST — LA A R AL

4.2. Multiboot2 ZiFiER 19



DragonOS, % {Thi4 dev

20
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CHAPTER B

Zils AP 28

X HLJ& DragonOS f{#%:L api (1.

5.1 DragonOS x40y API

5.1.1 EMEREERY

TEIEER B N B EIREEMZ —. WHTE kernel/common/list.h i,
void list_init (struct List *list)
ik

FIffe—A List 45414, I prev Al next fig4H4i5 1 5 &

21



DragonOS, % {Thi4 dev

TERAIIRACHY List Z5H4 {4

void list_add(struct List *entry, struct List *node)

ik

Ff node 1 A F entry [ 5l

2%

entry

EAFET PR i — 4l

node

(BEGIANIDEL Y

void list_append(struct List *entry, struct List *node)

ik

} node ¥ A F| entry FRIFI T

S8

entry
EAFE TR R A — A2

node

T AR 25

22 Chapter 5. #il» API 304



DragonOS, % {ThE4 dev

void list_del (struct List *entry)

ik

MAEZ H IR Z5 5 entry

B

entry

TRMM R 25

list_del_init (struct List *entry)

1

m

MEER NS entry, FRRFIXAS entry S list_init) SEATEHRIAA1L

S8

entry

FEMBR 45 A

bool list_empty (struct List *entry)

ik

IR R 2
S8
entry

HER A — D E R

5.1. DragonOS izl API

23



DragonOS, % {Thi4 dev

struct List *list_prev(struct List *entry)

ik

FRUL entry FHT—4N45 5

2

entry

TR — D E

struct List *list_next (struct List *entry)

ik

AR entry B J5— 45

S8

entry

HER PR

void list_replace(struct List *old, struct List *new)

iR

PR old &5 i BR il new 25 5,

TR R R
new

B AR BT 5 5

24 Chapter 5. #il» API 304



DragonOS, % {ThE4 dev

list_entry(ptr, type, member)

ik

R REIE AL ptr £i7 )Y List JRICE] List Birab i 4544 (R i stk

28

1] List 25 AR $a 5
type

B ABER IFT IS R
member

List Z5FRAE Bkl “ g list ZEHM R EE i i g2 &4

list_first_entry(ptr, type, member)

1l

{#

IRBEER R — A0 ER, RREOREERES, B,

2%

Slist_entry( )R]

list_first_entry_ or_ null (ptr, type, member)

iR

PRPEELR A — IR %S, MLR[E NULL,

28

Hjlist_entry()FH[7]

5.1. DragonOS izl API
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DragonOS, % {Thi4 dev

list_last_entry(ptr, type, member)

ik
PHEERT RGN 0K WHEE, RETOREERIEE, BN,
28

Slist_entry()F A

list_last_entry_or_full (ptr, type, member)

iR

RPEER PG — TR . A HERNAS, W[ NULL,

S8

Ylist_entry()AH[7]

list_next_entry (pos, member)

ik

RHBER P T iR

S8

pos
Fa 1 24/ SN2 AR et
member

HER LM RAE SN ZEEF TR AP 2 44

26 Chapter 5. #il» API 304



DragonOS, % {ThE4 dev

list_prev_entry(pos, member)
iR

PR E—I0R

Ylist_next_entry()FH 7]

list_for_each(ptr, head)

iR

AR (AHITES)

S8

f&1n) List 2514 1A F54t
head

TR IR 45 RURIHEET (struct List®)

list_for_each_prev(ptr, head)

1

5

i A EER (AJSTERT)

S8

Slist_for_each()[q]

5.1. DragonOS izl API
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DragonOS, % {Thi4 dev

list_for_each_safe(ptr, n, head)
iR

MR J i D e (SR 24 iR 4 )
SRR R, B AR AR AR, e TMBR 1A ptr BT e A R A A T T

fi1A) List S5H AR HE4T

T AR List 28 1 Fa4t
head

TR Bk 45 I FEED (struct List*)
list_for_each_prev_safe(ptr, n, head)
iR

M i Dy . (SCRPMIBR 24 iR 4 L)
SR AR, B IR R A AR T, TR AT por BT 1) OB S AT SE FI

5%

Slist_for_each_safe()A{[F]
list_for_each_entry(pos, head, member)
ik

MERTT IR AR E R R

28 Chapter 5. #il» API 304



DragonOS, % {ThE4 dev

e Il AL A AE TR 1 H
head

TR Bk 45 S (struct List*)
member

struct List 7E pos ({4544 i) il 5128 547

list_for_each_entry_reverse (pos, head, member)

P

WP E R BER

S8

Elist_for_each_entry()FH 7]

list_for_each_entry_safe(pos, n, head, member)

ik

MITFIRIE G 8 AR (SR 24 T SR A )
S8
pos

8 R E R S5 (R B

T Ak RE R, F1 pos AR RZL 84T
head

PR BEFRAE R 4§ (struct List®)
member

struct List 7E pos 4544 o i) i 1 28 B4

5.1. DragonOS izl API
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DragonOS, % {Thi4 dev

list_prepare_entry(pos, head, member)

ik

“Wlist_for_each_entry_continue()ifE45—~" pos’ LEFIA

B

TR R R S5 R, BRSSO F5Er
head
P EIF UG A struct List Z5F (K1) F5 4

member

struct List 7E pos (4544 o i) pl 53 28 B4

list_for_each_entry_ continue (pos, head, member)

ik

MIBERIBLER UF— I in] |, 8 e R

2%

pos
TR E RIS R BT ST s IR RS
head
TR EIFHRIE ALY struct List Z5H (K55
member

struct List 7E pos F45H4 A o i) a1 28 B4

30
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DragonOS, % {ThE4 dev

list_for_each_entry_ continue_reverse (pos, head, member)
ik

MIBERLLER LI R . L8P Y 4 EmHER

Ylist_for_each_entry_continue( )84 7]

list_for_each_entry from(pos, head, member)

iR

MARE RO EIT R, AREER Q4 E R

S8

Slist_for_each_entry_continue( )85

list_for_each_entry_safe_continue (pos, n, head, member)

ik

MIBERIRLER UR—IRITARY |, RS e psER. (SCRRINER 24 pl 45 A7)

S8

e Gk S S U KA AT DK =R W P = WA R (U AMIDE =57 8

M TAFEIEEHER, F pos AHFIZEBY 54
head

PR ZIFHIRIEACY struct List Z5H (R4

member

struct List 7E pos ({454 {4 i) hli 5128 B4

5.1. DragonOS izl API
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DragonOS, % {Thi4 dev

list_for_each_entry_ safe_continue_reverse(pos, n, head, member)
ik

MIBERIRLER [E—ICRIFERY . 7] RAEMEER. ORI L maERas )

Slist_for_each_entry_safe_continue( )84 H 7]

list_for_each_entry_safe_from(pos, n, head, member)

iR

MIBERILLETT UG, sk A ERBER. CORPMER MRk )

S8

Slist_for_each_entry_safe_continue( )85

5.1.2 il C R
VISR PR 2 RN ], AR JCTE A LibC o R ORI TR . At RSl T 26 i

Cifig s, FHREMIGARIE C A iR B T AL . (HAREERE , X2 BT A T B S hRHE C e
BORE, WEAEM AL AR SCR IR R ai R Bl

FITERIRE

int strlen(const char *s)

32 Chapter 5. #il» API 304



DragonOS, % {ThE4 dev

src

long strnlen(const char *src, unsigned long maxlen)

_*
B
B

MR B AR R . S 4F 3 KR T maxlen 1, 3% ][9] maxlen

src

maxlen

NN

long strnlen_user (const char *src, unsigned long maxlen)

ik
MERIFR I FAFR R . 277K ERT maxlen 1, 12 1] maxlen,
RV T I IE A A, K sre FATHRAAUOR A A 0] SRR OR H NS
0.
S8
src

PEEFE, Hbb AT P2
maxlen

RRKE

[B]IN, fak [o]

5.1. DragonOS izl API
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DragonOS, % {Thi4 dev

char *strncpy(char *dst, const char *src, long count)

e
B
Bt

VIR count NPT FAFER, aR 0] dst 47 H

S8

src
PR AT R
dst
FAR AT ER
count

FE DU IR AT I K

char *strcpy(char *dst, const char *src)

P

UL FATH, R[] dst FAFER

Src

dst

H AR5 e

long strncpy_from_user (char *dst, const char *src, unsigned long size)

fren
=
3%

M 23 [R5 DU BER count AT I FAFHI B A5 18], 3R (8198 DU A5 R g R/ )s
R AT AL 2 (A TR, 7 1 Bk s LB 5 [P R

34 Chapter 5. #il» API 304



DragonOS, % {ThE4 dev

src

dst
H AR
size

B DRI AT K

int strcmp(char *FirstPart,

ik

FCR P FAFHR IR
B

char *SecondPart)

&R

FirstPart == SecondPart

FirstPart > SecondPart

FirstPart < SecondPart

S8

FirstPart
BT
SecondPart
AT
printk (const char* fmt,

iR

R RS TERE M 1L DAMUR S R L 115

5.1. DragonOS izl API
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e

SR

printk_color (unsigned int FRcolor, unsigned int BKcolor, const char* fmt, ...)

ik

TEAE i 6 AR 1 5 6 R S5 A s Ul AT e

2

FRcolor

Hij 5 €8

BKcolor

EI=a=X
H 5

fmt

PR T4

A S

int vsprintf (char *buf, const char *fmt, va_list args)

ik

5 AR AT AFER , IEREEE A 2] buf R[BTSO buf B AFECR
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it Zenh X
fmt

PR e
args

SRR

int sprintk (char *buf, const char *fmt,

S
i
B

et SRR, JEAFLE TR ) buf o, SEFIS A buf 1R

i gap X
fmt

PR AT H

A B R

RFRIE

void *memcpy (void *dst, const wvoid *src,

o
2
B

KFAAFA sre 4045 DLE] dst 4k

uint64_t size)
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e ] H AR 4t

Src

S A CIb/b: N N OE = Ea
size

(GELANEICEpNAN

void *memmove (void *dst, const void *src, uinté64_t size)

e
o
3

5 memcpy () 0L, (FURAEREE XIS H AR KIS 2 MR A, e EREDs LB i i)

dst

fi 1] H AR A 4
sre

i AL Y HE B
size

RNk CIIPNAN

5.1.3 CRC &

B TES

uint8_t crc7 (uint8_t crc, const uint8_t *buffer, size_t 1len)
uint8_t crc8(uint8_t crc, const uint8_t *buffer, size_t len)
uintl6_t crcl6(uintl6_t crc, uint8_t const *buffer, size_t len)
uint32_t crc32 (uint32_t crc, uint8_t const *buffer, size_t 1len)

uint64_t crc64 (uint64_t crc, uint8_t const *buffer, size_t len)
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fren
o
3¢

A R XAV A

SHiEA

cre

& A\ CRC W1 {H
buffer

TR BRI R S X
len

ZpIX RN (F77)

52 EFLE
5.2.1 &4y

DragonOS SZBL 1 Il 78k, KA atomic_t. Jil FAS R BT HARR R G A SR T BT 990 . B

RS HAE kernel/common/atomic.hﬂljo

5.2.2 API

TR, PAT AP N T4k

inline void atomic_add(atomic_t *ato, long wval)

JEF A R N RE A

ato
AR BN 5
val

AR BRI (E

5.2. R¥%EE
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inline void atomic_sub (atomic_t *ato, long wval)

ik

JE AR A AR E

FETASRAT 4
val

AR BN E IIE

void atomic_inc (atomic_t *ato)

JE AR B

void atomic_dec(atomic_t *ato)

P

JE AR B E I

2%

ato

BT A
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inline void atomic_set_mask (atomic_t *ato,

ik

B EFAR B S mask A2 BT or iB5E

ARG
mask

TR BT or iZ FEE B

inline void atomic_clear_mask (atomic_t *ato,

iR

B AR B mask ZZ B P T and 125

T RS

mask

5FE7AR g T and 128048 &

5.3 ARBIELSH

long mask)

PAZ RSB TR LA RS, X B2 AT api STRY.

long mask)

5.3. MEZRIESH

41



DragonOS, % {Thi4 dev

5.3.1 kfifo S HEH X

kfifo e Se th o X g LT common/kfifo.h i, GRIPAH A, IS E /D fifo Zop X (FK
F/\h 4GB)

kfifo_alloc

int kfifo_alloc(struct kfifo_t *fifo, uint32_t size, uint64_t reserved)

iR

WL B R R A kfifo ZErh A . fifo ZEah X (1) buffer H5 1% s IR T H ¥75
¥
fifo

kfifo BRI S5AE (AT 4T
size

X KN (FRAL: bytes)
reserved

Ul ERE, WRRHESS 0

REE

MR [EME O I, FORIEFRIAAASE, 75 W3R [8]%} M [ ermo

kfifo_init

void kfifo_init (struct kfifo_t *fifo, void *buffer, uint32_t size)

iR

B E (9 e X R I B AL kfifo S BAS
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kfifo BAS) S5 44 (R A F541
buffer

G X LA T
size

ZEmp XK (BRAL: bytes)
kfifo_free_alloc

void kfifo_free_alloc(struct kfifo_t* fifo)

e
o
(&4

R I kfifo_alloc 7Y fifo Z2nfrIX. 115 7)1 1 i R RORE O At 7 U BITE Y Kfifo Z2nfrX .

S%

fifo

kfifo [ASY 254 (A i) 4

kfifo_in

uint32_t kfifo_in(struct kfifo_t *fifo, const void *from, uint32_t size)

ik

1] kfifo Z2infr IXHE A E R/ DYEE . 24 BRI 2STaIA RIS, A HEA KIS -

kfifo BAF S5 H4 (R A $5451

from

TR L TR B
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size

Bl R/ (FAf7: bytes)

REE

1R [ R REAE AR BRI RN o

kfifo_out

uint32_t kfifo_out (struct kfifo_t *fifo, void *to, uint32_t size)

ik

M Kfifo Zerh RBUH R, HEA Al ERE . 4 PSS A i, AR EGH

2%

fifo

kfifo BAZ 454 A5 5

to

H bRz ivp DX 5
size

BN (FRZ: bytes)
iRE{E

MBI EIG TR 6 iU PN

kfifo_out_peek

uint32_t kfifo_out_peek (struct kfifo_t *fifo, void *to, uint32_t size)
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M Kfifo Zei KU &, (E2 A MBS R . 24 BAS rp s A R I, IR

kfifo BA S5 H4 (R A $541

to

H bR o X I8 £
size

RN (F7: bytes)

REE

AR [ I R RN

kfifo_reset

kfifo_reset (fifo)

ik

2 Kfifo S AR B N2, SR A H B AT %

kfifo A S5 44 (R A $541

kfifo_reset_out

kfifo_reset_out (fifo)
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ik

2 Kfifo PSRBT A, HRIF R A S S (E 2 H (R

kfifo BAB S5 HE (A ) P61

kfifo_total_size

kfifo_total_size(fifo)

ik

BRI kfifo G2 X 1 B KR/

2%

fifo

kfifo BAI 454 A 15 £

RENE
ERUIES SN NN
kfifo_size

kfifo_size (fifo)

=

7]

r%

IR kfifo G X244 /i A A A
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kfifo BAB S5 A4 (A 5 B

REE

e XY 1 2T AR/

kfifo_empty

kfifo_empty (fifo)

iR

FT kfifo 22 % 24 BB 75y 2%
8
fifo

kfifo BAI 454 A 15 £

RE{E
R | IREME
|1
JE== | 0
kfifo_full

kfifo_full (fifo)
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ik

FIKr kfifo G DX 24 B2 15 A 1
S8
fifo

kfifo BA S5 H4 (R A $541

REE

B3 | BREE

5.3.2 ID Allocation

ida (i 2RI + R id. BB IE— MR/, AR IE AR id. 24 R B PN R S
I, FTRETEELAE id SRR FAR. XA, ida F5 2R RAFRERE. T ida 19+ AL, s AT W ARG
B, A T EAVE B id 7R 2N B R L Re, (AR

IDA E X F idr.h {4, #3iEid DECLARE_IDA (my_ida) SEAIEE—A ida %}, 8( struct
ida my_ida; ida_init (&my_ida); FR®IIHL— ida.

ida_init

void ida_init (struct ida *ida_p)

e
o
(&4

WY HAAL IDA, VRS EARIEE FH e 1, ida 1) free_list R4S, 75 M £ S35 PN AEH .
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S8
ida_p

6] ida 10456
RENE

Teik [l

ida_preload

int ida_preload(struct ida *ida_p, gfp_t gfp_mask)

e
o
[

g ida B RLZEI. GRTRAR AT, (2024 ida 5 S22 MO, YRS ETTOON a1 1oc BHCHOR
IR S8, BB F 00 T UL T 0 e, 4 S AR B, T DA 2 AT e

7] 5 P ) 4.

S8

ida_p
F16) ida F i
ofp_mask
(REZH H TR,

REE

USRI BB, KR 1] 0; 75 Wk [o] S KRR e, Al fiE e A7 25 18] AN

ida_alloc

int ida_alloc(struct ida *ida_p, int *p_id)

49
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e
o
[

B — oS ID. REETE, R S T A R,

S8

ida_p
i) ida 9354
p_id
R AN A int ZZ R FRER, WIR AT 73 HE 1D, ID Kf SAFMAE IR BT IR 1) A LA

REE

USRS BE RS, RFAR ] O; 753 3k o] 7 550 R A0, A Rl g e A7 2 B AN

ida_count

bool ida_count (struct ida *ida_p, int id)

ik

A4 ID 2.

28

ida_p
Fe1i] ida HO$E
id
A ID J& 5 .

REME

AISRA B, B [F] true; 75 W3z (9] false.
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ida_remove

void ida_remove (struct ida *ida_p, int id)

ik

MER—AE L HH ID. W% ID AL, LR BN 27 A i i, ORI B13% ID A AFAERI IS
i, pRASCRF 2 F SR .

2%

ida_p
H41 ida {09551
id
T id

REE

JeiR mlf.

ida_destroy

void ida_destroy(struct ida *ida_p)

P

FEI—~ IDA Fr A py2s 18], A ER ida 594 B 20 TRy id. (B PAROS ELO I ER id 2 )5, ida ib 2 b
FR R 6]

S8

ida_p

$i160 ida F1 351
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REE

JeiR ml g

ida_empty

void ida_empty (struct ida *ida_p)

iR

Hif)—> ida 25N =E

28

ida_p
e ida 13461

REE

ida 223 3 0] true, 7503 1] false.

5.3.3 IDR
idr j2—/™:T radix-tree ) ID-pointer FRRASHA. ZKdaEs S it 7 id SEERRE 402 R hEe, B/
LEREALAT 44
L 3R~ ID, # B3 ID 5—MsttghE
2. MEE—AEnlcH ID
3. MR ID P Y

4. L4 ID BT ptr BRI H ) pte
A DA ] DECLARE_idr (my_idr) SEA|#—4 idr. s{FE ST PAHH struct idr
my_idr; idr_init (my_idr); iXPAIEEIE—A idr. ETFAT 42 radix-tree, 80T PASEAth fij R
PRfEA—A 1) FAE KR Z R, FESEB, FRATERCT 64 A .
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idr_init

void idr_init (struct idr *idp)

e
o
3

IR AL IDR, AR TS EARIEE FH R |, idr 1Y free_list %3, 75 M 2 S BN A7 M.

28
idp

e idr 4
RENE

TR mlfE

idr_preload
int idr_preload(struct idr *idp, gfp_t gfp_mask)
ik
o idr F5y EEAS ). T DA BTN, B2 idr FR 228 (R A, NER& AT kmalloc BRI

ZE[A]. 28R, PO IR H e TR S 2 AR 2 R i X R WY ARG 2 S AETT RS
[E]_E A IR TR] 4.

2%

idp

$51) idr g
gfp_mask

RE S Bl ARG,
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REE

UR2R 23 FE N, KA ] 05 75 WIS (] 6 508 DR, A AT RE 2 N A2 TE) AN

idr_alloc

int idr_alloc(struct idr *idp, void *ptr, int *id)
iR

RPN 25N ID. 355 B, R [ B 2 R T A R, WA KA, T EEOIIE pr 2 E= 1Y,
Hi: ptr !'= NULL, BNP¥£0 idr_find/idr_find_next/idr_find_next_getid/... ZHREH

. CRRHAEX =AW, M8, R s R AR, A2 03] ide 7R £ s
i)

2%

idp
Fa1 ida fHEE
ptr
H TR
id
(TR A A~ it AE RS, A1 A 1D, 1D 277 e WA £ T 46161 O

REE

USRI BB, KR 1] O; 5 W [o] SRR A, A T g e A7 25 18] AN

idr_remove

void* idr_remove (struct idr *idp, int id)
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ik

T id, AR ANREAONT Y pee 415 1 5 25 18], i) Ip 2 (DX A e B id Brxd 244 ptr Ui ID A
FAAE, AR BN 2 S A R, DUOATERGIN 2% ID AAFAER I, R BCF & H 3B, iR i NULL.

2%

Fe1a) idr (34t
id
EEMFRRY id.

REE

USRI R, R BT id X B 4 pees A5 D3R [B] NULL. 3358 A0S id A< mt Al NULL 4§
i, IRt £k NULL

idr_remove_all
void idr_remove_all (struct idr *idp)

=

7]

5

I idr B9 FrA B 2870 FERY id. (B AR AL OB id 205, idr s 2 o5 TR B 25 1] )
HRARTHREEERE, X REUe A SRR A 28 . B AR e B v, #f e
IDR NIRRT B/ AT . 75024 IDR MR FTA ID 25, KF i A At .

28

$100 idr 1035
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REE

JeiR ml g

idr_destroy

void idr_destroy(struct idr *idp)

iR

FEji—~ IDR i 5], [a] Bl BR ide 09 Fra B 24 B id.(Ir AR O ER id 2 )5, ida if & 5
MKEZSE.) - fl idr_remove_all X FIE, BRI IrA A0 (B free_list [ HT/HEZS[H])

S8

idp
fi 1) idr G

REE

JEiRk [E

idr_find

void *idr_find(struct idr *idp, int id)

ik

AL ID g0 i i b

Ha1 idr FHEET
id
(AR ID (AR
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REE
UA2R 7, RFIR 012 1D Xof B2 Rt 75 003R o] NULL.GERE, iR [o] NULL A UK ID AFreE,
AMHE ID 2 5 e IhE. ) LR, BATEIME T idr_count ECKHIKT id ZEPIEL, Bk

A idr_count 1144 .

idr_find_next

void *idr_find_next (struct idr *idp, int start_id)

e
B
=

feilt—A> start_id, R[HE 2 “id KT start_id {95/ id” BB BAE TR

S8

idp
FF] idr 145
start_id

it ID R

REE
WA B, FaR 1% ID X R AR R 4T 75 Wk o] NULL.(FERE, R[] NULL A—@fUER ID ATFAE,

HREZ ID it 5= RE . ) WK FATWIRML T idr_count EECRIIN id BEWE, Hik
A FE idr_count 44,

idr_find_next_getid

void *idr_find_next_getid(struct idr *idp, int start_id, int *nextid)

e
:;
B

feit—A> start_id, R[A1 2 “id KT start_id s/ id” B BOESEEE . I, ARIREREDX A 2
FPEREN i, BIZHEP *nextid.
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S8

Fi 1 idr (19355
start_id

fFefitr ID R
REE
WA, Rk 013 ID X B AR R4t 75 Mk o] NULL.(FERE, &[] NULL A—@ R ID AFFEAE,

Hfgix ID st 52 faEtg8e. ) Wok FRATWIRME T idr_count EREFCEHAIN id 2E¥ 0, Bk
TEAFE idr_count N4,

idr_replace

int idr_replace(struct idr *idp, void *ptr, int id)

P

feit—A> ptr, (i1 ptr Fdst id Jrxt g Old_ptr.

S8

idp

S04 idr H0 355
ptr

SESEBFBROR I old_pur HOFTH 6T
id

ST SRR 1 id
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REE

0 R, M i - AR

idr_replace_get_old

int idr_replace_get_old(struct idr *idp, void *ptr, int id, void **oldptr)

iR

et —A> ptr, (% pte B ffadi id Frafipd Old_ptr, W] 4R AT PAZRERE] old_ptr.

28

$1#) e (45T
ptr
TEEFHEOR 1 old_ptr (44
id
R Ha ST TR I Y id
old_ptr
TEFREAL U (void**) 4541, old_ptr R AP AL AGET P48 1] HbhE o

REE

O M, 5 M e - AU IR

idr_empty

void idr_empty (struct idr *idp)

5.3. MEZRIESH 59



DragonOS, % {Thi4 dev

fren
o
3¢

A idr Ry

Jiie) idr 10355

REE

idr 2SN [E] true, 75 0]3R [5] false,

idr_count

bool idr_count (struct idr *idp,

_*
B
B

i)~ ID R PAHL.

S8

ida_p
F 1 idr (19355
id

A% ID R HH

REE

AISRA B, B [F] true; 75 W3 (7] false.
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54 NEEE

X HLHGHE I T W{AAE DragonOS FH AL, S AFF . PATEREREDUERY TR IMELER
FEAN A BB SORIE S 0L A A 32 A

541 AESEES

DragonOS $fit T —28 T NAEBLAY apie W] LA kmalloc 53Tl /N PIAFEHRE, AT AR alloc_pages 4y
BL 22 1) 2MB K/INK) N AF LI -

EESEMAFTSES

ENET, B, AN 2, ] kmalloc () REGHATME. - H, HTZ24N,
BAENAFE G —E S E s, BB NT TR — EANSIT RS S, AT, &
TR kzalloc () #HTHIEMEL, EXHSHE kmalloc () MERE F, ORI NGFHTES.

BRIPAE kmalloc () BREZMHCTFE] 32bytes 3] IMBytes Z [AIHNAFXTR . - H., XEENAFXZEAT
URERDTE

o AR AR J /N R 2 YOREXTSE . (Bedn, IR 2 80bytes [ PNAFASTA], IR ARAFII NAERT R K
/N 128bytes H. Py 7tk 4 i 128bytes X 5% )

XF R EREESENAFARC, ATAEA alloc_pages () [ B 7 Bods s EELEH A TE L.

Sy AR TG, 8 AR AR, IR kmalloc () AREIIPIEE, B G EAM
kfree () FHCE. #RMM alloc_pages () AHRMIAL, WHEHM free_pages O RFMEN.

5.4.2 NHEETE API

SLAB H#ith

SLAB NAAAR B/ NAFERS R - BL DI RE -

void *kmalloc (unsigned long size, gfp_t gfp)

RBUNRITNAT -
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e
o
[

kmalloc F T 3REGIFEL/INT 2M NAE TR/ N AT 5 T4 EC RS N AN 52 R /INHy 32bytes~1MBytes. H. 4
TR NAEBR AN R iE bk IR 2 59 n RS TS . (Hetm, i J2 80bytes [N AFEASTE], AR AZKISRI N
X5 KN 128bytes H. N £7 4L 32 B8 128bytes X} 5% )

ARSI KN
gfp

PREAL

void *kzalloc(unsigned long size, gfp_t gfp)

ik

RBUNRI A, IR HIEE . HoRIIES kmalloe A[H

2%

size

SEESOE FUPNAN

unsigned long kfree(void *address)

TERU slab 2 FE A AT

iR

R B TR L kmalloc IS NFE. W2k address iy NULL, Wi MG, Todik/t.
AN BEE XA AR OB A R M kmalloc () B kzalloc () HIEHINAE, IS SERGH
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S8

address

R 1] X GR ARE AR LA P i 6T

MIETTER

DragonOS S HFR ) B LI 4R

struct Page *alloc_pages (unsigned int zone_select, int num,

iR

M BG4S BHLER T A R A — B S ) BT

S8

zone_select
BT B YR UL T R A X
] A
* ZONE_DMA DMA W% i X ek
* ZONE_NORMAL IEH MY A IX I, C 7 UK m i A st
* ZONE_UNMAPPED_IN_PGT [ A7E T 2 H B X 3sk
num
TEHTER S P TR RCH , (E /N T 64
flags
4 B 0T EEA U B e
A A
» PAGE_PGT_MAPPED I [ £ I ¢ H & pl e i
* PAGE_KERNEL_INIT WAZAIUAILAT 5 Y 5T
» PAGE_DEVICE 345 MMIO i) N 17
* PAGE_KERNEL NIZJZ T

e PAGE_SHARED FE=T1

ul flags)
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REE

5%

JUCEH) F R UL (1] 35 1S 4 T Y Page Z5H (R Fi 4T

ESL

24 ZONE iR NAFA 1Y, 3&[E] NULL

void free_pages (struct Page *page, int number)

iR

MR B G ORI — BOEEZE P LT

S8

page
FEREA S — P TLIY) Page 254414
number

SR RS N A DR . B /N T 64

ORER

int mm_map_phys_addr (ul virt_addr_start, ul phys_addr_start, ul length, ul
flags, bool usedk)

e
B
Bt

F— By P W B 24 5 DR A E RE Ak A
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S8

virt_addr_start

AU AL Y A ik

phys_addr_start
Py S d b

length
LWL B Rk 2 1)
flags
TUFRI) JE
usedk

B 4 R, Rk R R 1 4K 5T

int mm_map_proc_page_table (ul proc_page_table_addr,
virt_addr_start, ul phys_addr_start, ul length, ul flags,

flush, bool usedk)

..,,.
B
Ef

K — By P WU 2115 2 DR A4 5 RE AUk A

S8

proc_page_table_addr

T 7€ Y T0 2 DR A f ik
is_phys

PAUNARIESS: N1l =aihl ok 7/ b hil
virt_addr_start

JRE AR RS s M
phys_addr_start

Yy PRI S f M
length

LI etk 2 ] A R

bool is_phys, ul

bool user, bool
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flags
TR JE
user
A N A 15
flush
SEMR IS, A5 HT TLB
usedk
R 4 i3k, ik KWL 45T 4K 1

RE{E

o WL 0
o Wl : -EFAULT

void mm_unmap_proc_table (ul proc_page_table_addr, bool is_phys, ul
virt_addr_start, ul length)

_*
2
B

SR 20 7 T r I 4 v btk 25 ) V) TR IR

S8

proc_page_table_addr
i 7€ I THU2 D3RI B bl
is_phys
P AUNARIESS: N1 eaihl ok /B2 b hil

virt_addr_start

REAU AL 5 A ik

length
BRI IR A M 2 [ g K
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mm_unmap_addr (virt_addr, length)

R RE ST B 24 AR 1 5T 2 m 1493 S ik 2 1) 4 2 TSR«

L
28
virt_addr
i FOLHbAIE P RS s b i
length
LTI L S5 174 Rk 2 ) ) K B
R EEBIRE

struct mm_stat_t mm_stat ()

i pey
AR EALH B0 P72 8] 15 Ol
o
Jo
iREE
BFEMER A mm_mstat_t 5K, ZEWEE LT mo/mm.h e KRS TATEE (BBAIHN
A7)
SH A R
total THEALR R N R TN
used Bl B AR
free 25 R EL LT 5 1 AR/
shared L/ AR
cache_used | fii T slab Z&t DX (¥ 4 65 FH 14 A7 RN
cache_free | v T slab ZEr X ) 23 TR B N AR
available RGN R/N (443 kmalloc ZE0fi[X)
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2

X HLJg DragonOS 84S & AR SR -

6.1 ipYSEE R EHIM

6.1.1 &

DragonOS PAZSEEL T —28401, KRBT PAS A

o PRERA
* Aesi

6.1.2 AR

PRHE 3

PRIRATUA BEAE ] 36 5 i TR S0 AR
1 DragonOS 2 v, SEHLT DATF B ORAR B -
* semaphore

e mutex_t
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B e

e spinlock_t
HRETEARE E Be8l5 , KFeUE peb a8 i 4k, AmBsaCHbAE Ik T . b TIRBE 2 G0

P, spinlock IAFRAL T DU R B
G 15
-rd0 IR 5% P A BB T
_irgsave()/_irqrestore() | {ENMEIRMEIEHERRGS, I 56 th /A SO TR

IR TG B e BA KB U, — Mk M Lockref. t—FEANK I $%
AR, BERSMERE “ToBUEUG D RRE. TR lockref

6.1.3 #4548

=

semaphore E5&

semaphore {5525 T T ELAY .
0] H AN R B, 2304 semaphore $4fT down HE HERRRF BRI, BRI IR A

mutex EfE

mutex & —FRREHRVFEEEE, JA 0 1 RS
24 mutex # 5 A, 2230 mutex FEATINAERVE R PERRIF S BRIR, B2 EIE W .

ot
- LA 1 AES ITDARA mutex

o NAVFEBIAHLINEA . i
o HAYFE mutex [ api E#E4/F mutex

o FEREFRT. BRI RN GE ST mutex

Chapter 6. i
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HiRE

mutex 5 XAFE common/mutex.h ¥, HEIRLRIN TR~

typedef struct
{

atomic_t count; // 4 #. 1>EE4. 0>C LA, EATRGFEESFF
spinlock_t wait_lock; // mutexAES, F T Wmutexty list iy 8 1F 3 47 fo 41
struct List wait_list; // MutexHy % 45 [\ 7|

} mutex_t;

API

mutex_init

void mutex_init (mutex_t *lock)

WIiHAL— mutex X4,

mutex_lock

void mutex_lock (mutex_t *lock)

Xt~ mutex XfZRMBL. # mutex 2 FTHCHALIERRRA , W24 ATEREIE APRBRIRAS .

mutex_unlock

void mutex_unlock (mutex_t *lock)

X~ mutex XG4T, 5 mutex BSEREAS) A HAB A PERE, WIMeEE T — A ERE

mutex_trylock

void mutex_trylock (mutex_t *lock)

S —A> mutex SPGB, 7 mutex Y HIPCHAMMERERAT, WERIE 0. 0, g,

6.1. SR R EIM
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mutex_is_locked

void mutex_is_locked (mutex_t *lock)

W mutex SEHENNB . LA ER mutex EALT FARIRES, WA 1, 7 NR[E] 0,

6.2 lockref

lockref ZF F el 55 | T BUE SRl ATEZESE . RFFH 8 TN H—FhiR
HHi, DragonOS #, il C. Rust 4329 T — A lockref . EH R

L, AR TR IGE

P, i Rust HﬁZIKH’J lockrefo btiE A A TAER AT, RATIGFSMER C BUASE lockref

6.2.1 1. lockref 4544

1.1. Rust [§ &

/// X AEx86_64% # T {F F cmpxchg
#[cfg(target_arch = "x86_64")]

/// M T F Ecmpxchg, Pt ¥ A lockref# BB 8F ¥ Xt 5F

#[repr(align(8))]

#[derive (Debug) ]

pub struct LockRef {
pub lock: RawSpinlock,
pub count: i32,

/77 BT x86_64V\ ShHh R A, A fE A cmpxchg it AT b
#[cfg(not (target_arch = "x86_64"))]
pub struct LockRef {

lock: RawSpinlock,

count: i32,

1.2. Cl§=&

struct lockref
{
union

{
#ifdef _ LOCKREF _ENABLE CMPXCHG__

(A

72
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(% L0

aligned_u64 lock_count; //_
SR ETEWFEN, EHENlockrerty Mk % B 8F ¥ 4 5
#endif
struct
{
spinlock_t lock;
int count;
bi
Hi
i

6.2.2 2. $FiiA

HTERNBEWEL T, REIWMENPAT “Bie-sAB 5| A &-a0 milE, XIWERE T 6 H I
spinlock 15| T AU ZAFATRIIE DL, 23X RF RRIEAGERE . lockref i@t 3 HIXF 57, AT RERY ARG AT
di g, BRI R T .

I H., 7E x64 (KRG, 0l cmpxehg() $84, LI T OB k. ASTEENT B Beihn g R w5
WG RHEORE, B4R TR . MBS ATEE (TR R R ) 820l g, HaR
T “BiE- ARy | A -fRat” BOBEE. I T lockref BEHINEFE, Hib &3 | NEAEFT, WUPERE LR
SE1 spinlock+ref_count AR B .

6.2.3 3. XF cmpxchg_loop
TEAE S| AT B, empxehg JE IR A BIR R RBFFA B, RIFECESINIHEL, FmMbEE lock
cmpxchg FEAWIELE T ik & A N, B A AR A B, 9T H 2411 B A% lockref 1{E-5 old A5 & Hh 77 fi%

—E, AIREEHEA A8 E] H AR lockref . SXFM LB RER R IOBLTHIERE . WERARF & BB A1, fE2 R
WU, RRBAL L SR gy 2R 5 | T

6.2.4 4. Rust [gZgg API

4.1. 5| At B

e pub fn inc(&mut self)
e pub fn inc_not_zero (&mut self) —-> Result<i32, 132>

* pub fn inc_not_dead(&mut self) -> Result<i32, 132>

6.2. lockref 73
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41.1. inc

5EA

JEF RS RV 1.

REE

Jo

4.1.2. inc_not_zero

5EA

JEFHERES TR0 L. AR R count<0,  MIFRAERIL

REE

IREE Az
Ok(self.count) | B3, REGHAYE]HITEL
Err(-1) W, & [E-1

4.1.3. inc_not_dead

5EA

Bl E A 1. (3B lockref &85 bRic HIETS)

RE{E
R[EME 1A
Ok(self.count) | Ji§3y, 1R [MIEAYS]HITHEL
Err(-1) K, R E-1
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4.2. S| Rt B

* pub fn dec(&mut self) -> Result<i32, 132>
e pub fn dec_return (&mut self) -> Result<i32, i32>
* pub fn dec_not_zero (&mut self) —-> Result<i32, i32>

e pub fn dec_or_lock_not_zero (&mut self) -> Result<i32, 132>

4.2.1. dec

L)

JEF RS -1, AR E AL T count<O FRIRAES, WIER M) Err(-1)

AEEE lockref_dec_return() MXHIFET, 244 cmpxchg () FAIE] count<=0 k4,
AR FRR 2R 8 AR AT #EME, T lockref_dec_return () & H IR MIAE R

iR E{E
iR [BE ]
Ok(self.count) | B, 1&[EEE]HTTHEL
Err(-1) KM, i&lm]-1

4.2.2. dec_return

JEFHRES RO 1 A2RAL T E A BiER count<0 FPRAS, Mk [m]-1

A lockref_dec () MXHIFET, 47 cmpxchg () HEME] count<=0 BTN, ApREL
SEPRMEER, T lockref_dec () &P LRI BI R ATHRAE.

ik AU AL PR AN SCRF empxehg, WEEAEN self.dec ()
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iR E{E
IREE Az
Ok(self.count) | B3, REGHAIG]HITEL
Err(-1) W, R [H-1

4.2.3. dec_not_zero

L)

JE AR RO 1o AR5 R <1, AR

ZHRE S lockref_dec_or_lock_not_zero() WX HIAETF, Y4 cmpxchg() WA old.
count<1 I}, ZHESHERM Err(-1), M lockref_dec_or_lock_not_zero () TEXMENT,
MR I T AR

REE

R[E{E Wt EA
Ok(self.count) | H(Y), &[EIFHITIHITEL
Err(-1) R, ak[m]-1

4.2.4. dec_or_lock_not_zero

38R

JET IR TR0 1 & 4 air 5 T <1, WAL

ZKE S5 lockref_dec_not_zero () WXFHIET, 24 cmpxchg) & FL old.count<1 i, ZE%EL
SN AT HAE, W lockref_dec_not_zero () FEXFEIT, S HEHERE Err(-1).

REE
iR[E{E i RA
Ok(self.count) | H(Y), &[EIEHITIHITEL
Err(-1) R, &A1
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4.3. Hith

* pub fn mark_dead (&mut self)

4.3.1. mark_dead
B
Fr5 1 T BUR T HIARIC M PE T ARAS.

6.2.5 SEHFE

Introducing lockrefs - LWN.net, Jonathan Corbet

6.2. lockref 77
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CHAPTER /

I E TR REIR

7.1 kthread PJ#%& 2

WRZLREELE (AE common/kthread.h H1, {RBEXFZLREM L IIRE. WRZARENE N W)
OET, RESIRTT RS AT R AR SR A E

7.1.1 [

BAWREREIBTIENGE, T HRE TS -

WAZ LA 2 E S kthread_create () 5B{# kthread_run() %, [A] kthreadd 5Pk
FE R IRANBAT S R SLP . Wi, WELENEIE, KE&EH kthreadd 5.

UNRERPEES, BASXIMARENS], H2LH e —RHE, T3 $fF kthread() J5,
FFIEARBARES . BB process_wakeup (), EASHIEIHHIETT.

M AL AT AR S kD WAL AR R G, WA kthread_stop () BR%L. ZERECF 2 E AL
WHLHEN) worker_private ) KTHREAD_SHOULD_STOP #Riifii, HERFNBALRERIBRL, RIE3K
PR (B PR N AZ LR AR Y peb.

WAZLRE Y M & K& KTHREAD_SHOULD_STOP Ani&ifi, PARAE H @M ELRH . S0 2 Zbr &AL

BCENIR), WA Y S B E P TAR, FHAM kthread_exit () BB HIREI RS, PABH A
AL .
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7.1.2 SIEARLETE

kthread_create()

RE

kthread_create(thread_fn, data, name_fmt, arg...)

[=ib]y
12241 NUMA 455 AN A ZAE (DragonOS H A SR NUMA, A node 7 200 . )
R, ZESUE-NNEERE, R E M IR
o
thread_fn
SRR ZENA T R
data
&85 thread_fn WSO
name_fmt

printf-style format string for the thread name
arg

name_fmt [{) 54§

REE

DI N Z AR peb

kthread_run()

RE

kthread_run (thread_fn, data, name_fmt,

80
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[CF1

B AL AR I AR BAS
% E e kthread_create () [HfRTERESRE, $2AHE T LR)S, LRETTITIEE.

713 BFIEAREE

kthread_stop()
FE

int kthread_stop (struct process_control_block * pcb)
[

LN L N, TABRE, 1) kihread RS REILINE., RILEA. AR
S, IR B R AR R

S8

AR peb
REE
WAZLAR IR IR [m] 1 o

kthread_should_stop()
ki)

bool kthread_should_stop (void)

7.1. kthread iz 2 81
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[CF1
A% AR 1T AT % R BSOS R A A HAR IR SR A 0 i AR SRR
REE

—> bool A5

B | B
true | A HAMPEREE SR EE AR N AZ LR
false | ZWNZLFEEA BRI IHH S

kthread_exit()

IRE

void kthread_exit (long result)

&I

Y H N Z AR T, FFk 18] result 24445 kthread_stop() BR%K
&8
result

PAZLAR IR ) 1% 0]

7.2 PCB #iZi= iR

PCB )4 #% -k process control block, B Jef MR/ RIENIAZ OEHISH . E X T kernel/src/process/
proc—types.h H,
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7.2.1 PCB i£f#

Todo:

7.2.2 5 PCB Y& B8y API
12 pid F4% pcb

process_find_pcb_by_pid
iZ APL #24L THPE pid 548 peb TNEE, EXFE kernel/src/process/process.h Hi,

MR B HAREY peb I, 3= DAY peb, 75N [E] NULL,
S8
pid #E7% id

REE

struct process_control_block H 5 pcb
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CHAPTER 8

DragonOS A E

X LI DragonOS W, 5 #ERE# EEAH 5¢ At 1 BH SRS

8.1 5 “F" #HxH api

R TUA IR TR RTINS e, A ReBustT, ABAMTRZE—Fh “455" BIBLH], PASCILHERR A 42

8.1.1 —. wait_queue %43\ %1
wait_queue ;& —FpHEREFIEALE], 0N CHERFAS” . TR AR S pi R R, HEFERALSCEART,
AR AT

ML DFFE N, B wait_queue HLHREI D PERE RIS AOTF4Y . AHECTMN A BEBTPA K (5
i, R EEME usleep(1000) X ALY R AR SE I 25, wait_queue & — > ESE IR TT 5 o

B wait_queue.h WRYSEREIAIN B SEBLH B HE RIS ok, RIS 2% JECH % R BAS .
FROMEJG R R IMAT wait_queue_head_t MJRAFISLSEEE, SEiT baiedE®R + HiE. &5
wait_queue.h FHPAF] wait_queue_node_t BIHEN, UKL struct wait_queue_head
VER BRSNS, AR IFTRE AT RAGE FH 46 ¢ A S T8 01 1 P R 4
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B HE

SRS Bl ik RS AR LR

o BIEFHAIIR L — AR BAS

* il wait_queue_sleep_on_ RIUMIBREL, FFUniobRethbl. MoHEp IR HEE A .
il wait_queue_wakeup () PR, HKRMERAESERFIAS LAGRERE, KFHIMATHEZ RS

N | wait_queue, % FF L #include<common/wait_queue.h>, FH @] # — 4>
wait_queue_node_t FRIWAE, 1ERFREASRISLIT. XS AL S I 01 A8 & -

typedef struct
{
struct List wait_list;
struct process_control_block *pcb;

} wait_queue_node_t;

XTSI, X B — AR i 7 ik

wait_queue_node_t wqg_keyboard_interrupt_received;

X 07 ARER AR I B2, AR SR N FX BB RAESR frfh4

ML E RS

5] B wait_queue_init (wait_queue_node_t *wait_queue, struct
process_control_block *pcb) #2HLTHIEHIL wait_queue 25 S TN HE

LBV ACBAI KRS, TG 2K wait_queue HHRBIESEAREHEA, 5 - ASHOE B E NULL
BERBANEF RS

BEATLAGE I AT eR B, R4 BT BERR RS, B ABIRE RSB . XL B R T B ], @A E—
LEAY LA AN

wait_queue_sleep_on() WY mi R R, R EHERSS S PROC_UNINTERRUPTIBLE
wait_queue_sleep_on_unlockX4 B, % B HE5ERZSH PROC_UNINTERRUPTIBLE. 524 Hidtfe
PARASERF S G, ARBI4e E 1) B s

wait_queue_sleep_on_interefptibie HEAE Hide , T B HARIRZSH PROC_INTERRUPTIBLE
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MEEFFRATIIREE— N EE

ow] PA ffi ] void wait_queue_wakeup (wait_queue_node_t * wait_queue_head,
int64_t state); WAL MAHREMOERFINTI, BURS A HERI RS SR state HIFH

.

£ R S A= B S Bl N 7 NS U B R v e o

8.1.2 —. wait_queue_head 1%L %L

K2R E AT

typedef struct
{

struct List wait_list;
spinlock_t lock; // WA FEHF - N E R, BEREWMAFHALAEHN, EZUETELSA.

} wait_queue_head_t;

LLFBAA Sk 1 (i FH 22 5 G R BA A S B2 —FER, PR [RIRR 2 S R AT B 5 5 (UL T —41
#1). H. wait_queue_head ) pREEEAS 5 wait_queue —3F, HANITZL T **#*_with_node_*** f{ FFFH .

A}, wait_queue.h STPFARRAL TARZIGZ, I AT (R TAE.

Rite%E
= fRRE
DE- TERR BRI wait_queue 5 5, [FIHHE peb FRACRAFAR 517 gl e
CLARE_WAIT_ON_STACK (name,
pcb)
DE- FBEAERR B ] —A wait_queue 55, [AlB 24 HdEAE (H) B B E8) 5195 5
CLARE_WAIT_ON_STACK_SE#{E{hame)
DE- il kzalloc FEE—A> wait_queue 5, [AIMHHE peb Fr AR HERE 5%
CLARE_WAIT_ALLOC(name, 55485, 510154 1 kfree Bk as|a]
pcb)
DE- /] kzalloc FEH—/> wait_queue 55, [AIMF 2 HiEfe (B H B i) 5
CLARE_WAIT_ALLOC_SELH(gte Y5 455 , it i kfree Rl 25 ]
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BIEERBATISL

T ARV %

DECLARE_WAIT_QUEUE_HEAD (m_wait_queue_head); // ft & W — W7 L4 &

AT PATF- Bl

struct wait_queue_head_t m_wait

_queue_head = {0};

wait_qgueue_head_init (ém_wait_qgueue_head);

BERIBAEFGAT

Bk 6

R

wait_queue_sleep_with_node(wait_queue

*head, wait_queue_node_t *wait_node)

IhéGdAC — A A R BA ST A, R RCE IR T R HE R R

PROC_UNINTERRUPTIBLE

*q, wait_queue_node_t *wait, void
*lock)

wait_queue_sleep_with_node_unlock(wait]_ déiche—h§adEd: BAF T &, KHZ T 500 peb 5 R, Hixk

ﬁﬁmﬂﬁy PROC_UNINTERRUPTIBLE, £ 24 pi #hAe bl A 2
FEBI T, s 2 1Y B e

*q, wait_queue_node_t *wait)

wait_queue_sleep_with_node_interriptible(Wﬁl&qﬂeﬁeﬁlﬁﬂﬁﬁJ WA, BIZAT A peb fEmAg SRR, ik

BHHFEIRS N PROC_INTERRUPTIBLE

MEFEBA TR ER — i 72

JE wait_queue.h ) wait

_queue_wakeup AU EHIE kfree 8 T wait_node 7 &, W TFEAE

By wait_node, 50 PAE$EE wait_queue_wakeup_on_stack (wait_queue_head_t *q, int64_t

state) femafipAF B A BAS 35 55

8.1.3 =. completion ERE
i mE

SEMCEER B 7 iR A AT L
o F—ANsER (AT RATERE F/

s
kmalloc/{#i F £ 4H)

* {ifi il wait_for_completion 25555458 i

* {1} complete M BEAF 17 (1 0ERR
SRR
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void wait_fun () {

DECLARE_COMPLETION_ON_STACK (comp); // 7 ¥ — /~completion

// .... do somethind here
/7 KA R RARMEF kthread run ()4l B T 5 — M& &
/S REFERcomp T B AAANEE, RAELWNABRR S FHMEH TR

if (!try_wait_for_completion (&comp)) // ¥ N\ &

wait_for_completion (&comp) ;

SEMERAE

void kthread_fun (struct completion *comp) {
S H—sE L.
/X B ERERT B A FE S

complete (&comp) ;
// ®FAAE ] complete_all
complete_all (&comp) ;

EZRiE

kernel/sched/completion.c SC{-J&Ht, AR A] AR F __test FF LA JLABREL, {112 completion A8y Il (A
i, FA T completion (KRN BRAL. AT DAYEIX HL AR 1 R AR O v

MsILERE

F% completion_init (struct completion *x) 2t T #1454k completion [FINHE. YR
DECLARE_COMPLETION_ON_STACK 387 (fEAk_FAIE) AmtiE, £ A siibtt.
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KFERER wait RIFL

Bk

faR

*X)

wait_for_completion(struct completion | ¥ 4 w{i # B # &, H & BH H E K T N

PROC_UNINTERRUPTIBLE,

wait_for_completion_timeout(structcom- | ¥ 4 f{i # £ # &, H &k B H E K T N
pletion *x, long timeout) PROC_UNINTERRUPTIBLE. 44 f% timeout Hf[d] (jiffies B

A7) Z )5, H iR .

completion *x)

wait_for_completion_interruptible(struct | FFY4FivFEHEE, HikE S EREH PROC_INTERRUPTIBLE.

wait_for_completion_interruptible_timeout(stifedf Fij gEFE FE#E, Ik BRI S PROC_INTERRUPTIBLE.

tion x[], int n)

completion *x, long timeout) W 224 timeout I [A] (Giffies W] ) 2 )5, H SIMeEEERE o
wait_for_multicompletion(struct comple- | ¥ 4 §f # 2 ¥ &, HF & B H B K & N

PROC_UNINTERRUPTIBLE. (% % %[ 41 ¥l i {y completion
1958 )

R FERER) complete RFIE

Bk 6

faR

complete(struct completion *x) | FEHA—AZE (k52 i, M ZE TR BAS A g il — AR

complete_all(struct completion | FEH] 51% completion £ ¢ F T FRIC R K A 58 WG, M FRZE AR A S dr iy

*X) T AR
HATFEHEERHREE
T3 R
comple- #r1f) completion [1] done ZZE-BAENRT 0, WHRKTF 0, &\ true; 5N A false., 7E

tion_done(struct

completion *x)

SFRPRTIN_ B RO T RENE? (PR 2 LI, A IR

try_wait_for_comp

completion *x)

letionstomapletion [f) done 28 E AN RKT 0, WR KT 0, &M true([F] B4 done-=1); &
MR 0] false. FESFRFRTIN_FaXASRBCA TRENE? (% %Al completion_done ft
B4 A2, H22 35814 completion 1) done ZF F i 1)
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CHAPTER 9

HIZE)BE

X HL/& DragonOS #EARHIE(H (IPC) HHL I SO,

9.1 Signal 5

#5711 ZS3C Maintainer: i

Email: longjin@RinGoTek.cn

fFoR— R A EILR, BERATLE—ME AR E IR, el errr e (FIanR e
JP, BB E SR ) o (5T R KRB AR EE — R R E AR AR, HTE e
FERA . FSRR ISR P, R, sk, KR E S, BERES P AR IR IR
PATHAELMEEE S o WTATEAT TR T35 2 W1 R SAAT o ASRZERE 2 BN T — M S AL B A,
PATZOIRE. B0, FFPITEOAE S PR .

FORMUT R, KAFET bt CPU PRI th WAL B, T SAEN Rk (R ATiEd R GeH
AR I A ERE BN AL R ERIA AL 2 R AL P
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9.1.1 1. ESLEHE
1.1 58K

MR A BRGS0 B B9, (EH kill (pid, signal) #EOHETARZE. REHRANER
sys_kill () s IEATACEE . ARG NERFSIEE S A H AR ERRE) peb ) sigpending HY,

AN EATE

1
| Process A: |

| |
|  sys_kill |
L
\
\
I v 1 I 1

| Send Signal ——-»Add to sigpending of |
\ | |

process B. |
L |

1.2 (FS4E

HRESTERE WAZSHINR, BEES] do_signal O BREN, A& MHDEHAFEMLIRGES, W
RAW, METRE T AR

(ERcZ SLN N EV Y SAEE

1
Process B: \

\

|

‘ -
| Return from syscall...|
\

1
|
|
|
|

T 1 |
————v——— default | |

| do_signal F————————» | stop process B.| |

L—+—1 action | | |

| ' ' |

|

|

|

|

| custom action

| v |
| setup signal |

| frame |

EETI
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(% L0
T / |
|jump to |
f M o | sys_sigreturn | ' :
| userland —-sa_restorer | » |Restore the stack]
| sig handler | L———— | frame. |
l

o ARG A LI, A TREA SRR, HAFSABBIERR 27, e R
o WRANREIRE S DA, Bafs:

- O A AR

- BCEAR S AL HAY SR

- WL, PETE S A B R

- FE PR R Y 5, FFoih A libe $2{1LA) __sa_restorer 1, KL sys_sigreturn() R
W, B NS

- WK AL BAE5 Z BT AR .

- AL EAREAT R, ARRSEIAT RIS AdRE.
o WERWBEKBLEIHE S BN, IB2AET —Ma.
o RIEA A TREAESAE S, &P

9.1.2 2. H{pjEEE

B
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cHAPTER 10

RFEEXHE

X HLYFR T AR BB A — e S e BB
URARIEAE AT ATF A BEBLRAY IR, IHEE]: N 532 AP SUAS

10.1 MMIO

MMIO J& “WAFBIS 10" 4TS, B W T SRS HZ H

10.1.1 bt 25 &g

DragonOS H152EE 7 MMIO uht =S [ A BEHLE], AT 4 EA .

At L FHE MMIO btk =sia] B zh 5B ?

T AL ERR 2 A # TS 2 MMIO [k zs (8], 1 &AL IR m) 4 PP 4 1% MMIO Hi
HEAS [ T SRR o WERTAT TN A B T2 — 4> MMIO Hihik, 2615 5 ik 23 ) 9%
KRR, WAIEIMARGME S, H B, AR TE B RN R0 2 30 A2 e i 75 A ek 8. PRI,
BANETE—ERE0% [ Zh4 T MMIO HutikZs 1] g HL ] .
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RXEFIRMT 2ThEE ?

o HURBNARF /D 4K F] 1GB 1) MMIO FEflHiht%5[H]
o XFTIX R IIAEAS A, ARNE] VMA b4 4
o AT AL EREHGX St bl 23 [R]

XEHH R SEERY ?

XEALHA T ER TR R SR MMIO [ hE S [RIFEAT4E S . fE mm/mm. h HHEE T MMIO
W R LA 25 RIS, X SERE 0xE££££210000000000 JHEAMY 1TB (23] Wal2d, XAMKHERSE
A MMIO 447 175 1TB [ R DUk 2= 1)

Hoiit =5 18) 53 B 72
L %] 4 £ MMIO-mapping #& B, F& mmio @tk £ & & f @) # 512 4~ IGB 1
__mmio_buddy_addr_region
2. WHREFHHA mmio_create WRIFHCHINEZSH].
3. mmio_create X HITFAYHBIESS [ R/IME IR 2 /9 n YORHEATRIFE, X5 buddy HH 3§ P A7k 25 1A

4. G7 VMA, ¥ VMA #Rich VM_IO|VM_DONTCOPY., MMIO f) vma H4§5EFF initial_mm |, H
AL,

5. JrPEse
— H MMIO HhEZS [ 20 Fsg i, BBl i vma —4, W PARE ] mmap 51 ek Bt AT 845 .

MMIO ByBRS T 32
ARSI T S 2 J5, SAFRAT 22 X Sk 2SR S AP, FRATRT AT mm_map B4,
X A TR o

RSN MMIO (1) VMA (BB R R B . B 6 Page Z5HIRDA XTI anon_vma. X
JEEREXT N Y EE, BB TR .

MMIO Efilith ik Z5 BRI FE K

MU POEIEI , WKEIAEF R LA mmio_release AN 4H/E 1 mmio Mk ZS[AIEF TR
BT, mmio_release FFHATLANIAiAR:

1. 3 mmio DXISGAE 5T WL .

2. BERE MMIO [X 351 VMA

3. RFHI A% [A] H R 45 mmio Bk FE RS
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cHaPTER 11

XHFRS

DragonOS f3CfF RGN VES (RERUSCIFRSE) BEARE ST RGN

11.1 VFS WX RS

1. DragonOS #1, VFS fi- i iy, AL T BRA S REZ MESR, XOMRIES—R U FHRIER DS

11.1.1 DragonOS E#)3 {4 R Gk
=ikl

DragonOS B ICIT ARG RN I —RiE RS, AT (B2 AGRT) S8t 7 @ 1 i sef
ARG o R L PR SO R R I 78—l e . SRR SO R GE T ATEZRE] VES IIfiEZL 2
H

5 VFS HH %) 25618 4 open(), read(), write(), create() 25,
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dentry Y&

dentry F{J4=FKA directory entry, J& VFS #XhT HSRII— PR EIREE A . MR AR SCPE RGN, FF
2 Q) dentry XFR . dentry XG4l T H1) inode HIFEET

dentry XF 5N ESESCPF RS LI HSRETHISL 747, — BT PATAERT I B AR dentry X5, FRATHE
RE BRI PR (E R, TN TR 2T 2 ORGSR . T ERE, dentry JUR MR SUU R GEERE T A B2 1Y
—NGEHE, EFAWEARNUSZ .

inode 3%

inode [} £ AR index node, RIZRGIHY Mo — BRI, FEA dentry HRRY 24405 17 i) H inode (4174 inode
& VES SR fER9RS SCPEXT RIS . inode Fr MR B M BARSCIE R GE i Uik, ] RAR I ] EL A fr) ST
Az . HH, —4 inode A PABIZ A dentry Fir | -

TR A AR R inode, FRATEETEVE A AL H 1% inode (%) lookup() J¥E. THHER, %S HA
REH X, WEELEK RGP,

SRR

YA AL VES TR SOOI, AT 2O A IR QSR A R . BN SRS
HR IR AT dentry MISCPFBAET IR AR , A SUUEXTRINALA (5 S -

SCPFRARAF X R AR EL S TR BRI YT AL E R B AR A, DASE VES XSO T A

FRMTR ST ERAEER S G B SOPHAAT, RARRE, e BRSO AT 2 Y file_ops Frtl &
A T35 -

AL RGEE VFS

A EE M BBOH M A BRSO R 28] VES 2o, WSR2 A :

#include<filesystem/vfs/VFS.h>

uint64_t vfs_register_filesystem(struct vfs_filesystem type_t *fs);

uint64_t vfs_unregister_filesystem(struct vfs_filesystem_type_t *fs);

XHEFEET struct vEs_filesystem_type_t SRR EARN ;RS
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struct vis_filesystem_type t

XA BRI FER T BRSO RGN — 2 2. I HR A ARG MR, F2EAEN
read_superblock 759, PAR & EERE R U R G A MME,.» .

ZEAREE E XAE kernel/filesystem/vEs/VFS.h i, 5

struct vfs_filesystem_type_t
{
char *name;
int fs_flags;
/ /e
SHEBHXBERAAN SRR MER, AXBRARWEBRSSEH. H FDPTEN # # 4 K Kentry (MBR.
struct vfs_superblock_t * (*read_superblock) (void *DPTE, uint8_t DPT_type, wvoid._
—*buf, int8_t ahci_ctrl_num, int8_t ahci_port_num, int8_t part_num);
struct vfs_filesystem_type_t *next;
i

name

RGBT
fs_flags

X RGER— ARG AL, H AT, DragonOS [ R S HUAH K I fiE
read_superblock

2T SR R G BRI BN, RS, PABEIRCR AR B SE B4
next

FgER P F—4 struct vfs_filesystem_type_t B84

Bk (superblock) 3%

NP RACE T ERE] VS RS RS

struct vfs_superblock _t

B EE A B IREE R
ZBAREEH E XAF kernel/filesystem/vEs/VES.h |1, LEHUTTR:

11.1. VFS E#IXHZRS 99
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struct vfs_superblock_t

{
struct vfs_dir_entry t *root;
struct vfs_super_block_operations_t *sb_ops;
void *private_sb_info;

bi

root

BHAASE R G R H %11 dentry
sh_ops

BRI LI BEAE T
private_sb_info

HERAAEE . W& TRESHERENIAR . £RENFER.

struct vfs_super_block_operations_t

BRSSPI B 11 o VFS Sl I S84 R R B SO R G R .

ZBAREEH E XAF kernel/filesystem/vEs/VFES.h |1, LEHUTTR:

struct vfs_super_block_operations_t
{
void (*write_superblock) (struct vfs_superblock_t *sb);
void (*put_superblock) (struct vfs_superblock_t *sb);
void (*write_inode) (struct vEfs_index_node_t *inode); // ¥ inodefs B 5 A #i 4t

bi

write_superblock

¥f superblock HRI {5 B 5 AR AL
put_superblock

e

write_inode

FF inode )15 BB AL
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#5142 (inode) MK

£~ inode XFRAE T HAKRB SR G2 HI— x5 (H3I0).

struct vfs_index_node_t

ZHHREEH N inode XFRIEIRE 5 RGP IR SIPFSE O RAA X — U KR

ZBAREEH E XAF kernel/filesystem/vEs/VES.h |1, ZEHUTTR:

struct vfs_index_node_t

{
uint64_t file_size; // X A /b
uint64_t blocks; VAR-W:i N
uint64_t attribute;

struct vfs_superblock_t *sb;
struct vfs_file_operations_t *file_ops;

struct vfs_inode_operations_t *inode_ops;

void *private_inode_info;

bi

file_size
SCPFI N RS e , MIRZAE A SO P A SO R/ N (flHE) .
blocks
SO 5 R RE R PR (RS IXEL)
attribute
inode [)J@ M. ATIEMEANT -
« VFS_IF_FILE
« VFS_IF_DIR
« VFS_IF_DEVICE
sb
i W] SO R GBI FR
file_ops
SO R R
inode_ops

U H inode HYEAERE I
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private_inode_info
RS RS K1 inode {5 H . ZEBHHHAA SRS, 5% inode FEHAK U R G2 i)
FrEkEE.

struct vfs_inode_operations_t

PN inode FUHRAET AR 1, R EASUE RSB 5 BA S RGEZ Y inode HHIE .

ZRENENT kernel/filesystem/vEs/VES.h H1, S5HANF:

struct vfs_inode_operations_t

{

long (*create) (struct vfs_index_node_t *parent_inode, struct vfs_dir entry_t._
—*dest_dEntry, int mode);

struct vfs_dir_entry_ t * (*lookup) (struct vfs_index_node_t *parent_inode, struct._
—vEfs_dir entry_t *dest_dEntry);

long (*mkdir) (struct vfs_index_node_t *inode, struct vfs_dir_entry t *dEntry, int._
—mode) ;

long (*rmdir) (struct vfs_index_node_t *inode, struct vfs_dir entry_t *dEntry);

long (*rename) (struct vfs_index_node_t *old_inode, struct vfs_dir_entry_ t *old_
—dEntry, struct vfs_index_node_t *new_inode, struct vfs_dir entry_t *new_dEntry);

long (*getAttr) (struct vfs_dir_entry t *dEntry, uint64_t *attr);

long (*setAttr) (struct vfs_dir entry_t *dEntry, uint64_t *attr);

bi

create
AL TR, A4S F inode, FE4552 %) dest_dEntry |-,

RBP4 sys_open () REFHAFEMH T O_CREAT #IFTHF SCEEHR A, Mm@ — 13
. R, Rk create() R dest_dEntry SECAN AL S inode, WE2UL, inode Xf5 LY 24

PR S RGO
lookup

4 VFS AL H A —A> inode [R5, KF 228 1] lookup J5 ¥, BEAHIM H SRI 2 F-4G 20l
i dest_dEntry 445 lookup J5¥% .

7 lookup J7 LR N A B ST, 75 525% dest_dEntry %142, 7, i&[8 NULL.,
mkdir

PLREE mkdir() RGBT A, I THE inode NRIE T H3E, I HRM inode 47 3| dEntry XI5
Zz.
rmdir

KR rmdir) RGP AL, T IMERZE inode T YT H SR
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rename

PR rename R (FMARSEHL) Frifll, HITR4ER) HSRITE A4 -

getAttr
FHARARE H SR Ja 1
setAttr

FRSR 88 ) S i
11.1.2 VFS API 3(#4
11.2 FAT32 X &%

11.2.1 @&

FAT32 S R G0 & — PR o 17 B S R 5
FAT32 Y RGSLIMAE kernel/filesystem/fat32/91,

11.2.2 HXBIBREWN

struct fat32_BootSector _t

fat32 JH 3l 3 X 4514 14

struct fat32_BootSector_t

{
uint8_t BS_jmpBoot[3]; /7 Bk oag A
uint8_t BS_OEMName[8]; /) EFT H 4
uintl6_t BPB_BytesPerSec; // & i X & ¥ 4
uint8_t BPB_SecPerClus; /) FE R K
uint1l6_t BPB_RsvdSecCnt; // 1 4 B X #

uint8_t BPB_NumFATSs; // FATR K &

uintl16_t BPB_RootEntCnt; // M B F X % & A&

uintl6_t BPB_TotSecl6; // 1610 B XK B #

uint8_t BPB_Media; /)RR A

uint16_t BPB_FATSz16; // FAT12/16% FAT) K #

uintl6_t BPB_SecPerTrk; // & 8 g K %

uintl6_t BPB_NumHeads; /7 Bk kB

uint32_t BPB_HiddSec; /KRB R KK

uint32_t BPB_TotSec32; /7 32fL B KB H

T
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(€AY

uint32_t BPB_FATSz32; // FAT32% FATH K %
uintl6_t BPB_ExtFlags; // # E =&

uintl6_t BPB_FSVer; /S XBERARAE
uint32_t BPB_RootClus; // # H & i % 5
uint16_t BPB_FSInfo; // FS infof Mtk i1 | K &

uintl6_t BPB_BkBootSec; // 3l B B K W & B X &
uint8_t BPB_Reserved0[12];

uint8_t BS_DrvNum; // intOx13H W 3 % 5
uint8_t BS_Reservedl;

uint8_t BS_BootSig; // & B B AR
uint32_t BS_VolID; /) A5
uint8_t BS_VolLab[11]; VA X

uint8_t BS_FilSysTypel8]; // X f % 4 % 7

uint8_t BootCode[420]; // &l & K # . # ¥

uintl6_t BS_TrailSig; // % 3 4F & 0xAAS55
} __attribute__ ((packed));

struct fat32_FSinfo_t

R XATAE T FAT32 UF RGN — 2 HFE .

struct fat32_FSInfo_t

{
uint32_t FSI_LeadSig;
uint8_t FSI_Reservedl[480];
uint32_t FSI_StrucSig;
uint32_t FSI_Free_Count;
uint32_t FSI_Nxt_Free;
uint8_t FSI_Reserved2[12];
uint32_t FSI_TrailSig;

} __attribute__ ((packed));

FSI_LeadSig

FS info J5§ X bR AFEUE N 0x41615252
FSI_Reserved1

PREBEN, &WENO
FSI_StrucSig

104
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FS_Info FFIX M5 —MFrEfr, HUER 0x61417272

FSI_Free_Count

E AR SRR, X

FSI_Nxt_Free

SRR RS, X NI It S % (H.

FSI_Reserved2

FSI_TrailSig

FS_Info i X&5H AR, £X{H A 0xaa550000

PREABE, AMER 0

struct fat32_Directory_t

JELH SIS R A

%

=

)

struct fat32_Directory_t

{
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

unsigned

char
char
char
char
short
short
short
short
short
short
short
int D

DIR_Name[11];
DIR_Attr;
DIR_NTRes;
DIR_CrtTimeTenth;
DIR_CrtTime;
DIR_CrtDate;
DIR_LastAccDate;
DIR_FstClusHI;
DIR _WrtTime;
DIR_WrtDate;
DIR_FstClusLO;
IR_FileSize;

} __attribute__ ((packed));

DIR_Name

FISRIAA PR il 8bytes Ny JEAlli4, , i 3bytes N9 44

DIRAttr

HRmigdk. (g T
+ ATTR_READ_ONLY

* ATTR_HIDDEN

* ATTR_SYSTEM

* ATTR_VOLUME_ID

11.2. FAT32 X &R%

105




DragonOS, % {Thi4 dev

* ATTR_DIRECTORY

* ATTR_ARCHIVE

* ATTR_LONG_NAME
DIR_NTRes

%I Windows "R REA 1R X, Sl R, FoRERS MY RS INE L. ZIE A
EXT|BASE AWM, Hr, BAPITEX:

BASE:LowerCase(8),UpperCase(0) EXT:LowerCase(16),UpperCase(0)
DIR_CrtTimeTenth

SO R ZZ AN )
DIR_CrtTime

SR 1]
DIR_CrtDate
SO H
DIR_LastAccDate

SCPFR R AT H
DIR_FstClusHI

XAFRIAHES (5 16bit)
DIR_WrtTime

RJEE ARE]
DIR_WrtDate

RIGEHAH W
DIR_FstClusLO

ARG S (K 16bit)
DIR_FileSize AN

struct fat32_partition_info_t

ARG FAT32 Jp R fE BEHR, HAZRIAET YRR b XS AR RO RS
e, VARG BRI RLA (5 S —Ef 7
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struct fat32_inode_info_t

G RE VES (1) inode Z5H A ALA 5 B O B AR S

11.2.3 B40jE8E
L. ST BRI A D 0 AT P S0
2. SRR MR AU , K EH FS _Info I
3. RIUE H R )T B

11.2.4 TODO

* SEASLBL VES & S SR I
. PEREILAL

11.2.5 &EFTE

FAT?32 File System Specification - from Microsoft

11.3 rootFS IR ZR S

rootF'S J& DragonOS JF /5 J5 i # IS — NSRS, B ET WA SUIE RS, rootfs AT fE 1
SEAE BRI RGR S R GNHER AT, A Dh SO RGP EOT, (5 ARG REDOE IR BT AR 1L -

rootfs [IHIAALARF5 VES —[dIHR1L. rootfs Ff oA RGEM A TCH T R HE BB HE dentry, (G HAL ST

PERGW devEs 55, REAERGRL S R RPHEBZ HIPOER IR IR 1L -

MEEERSE ARG HEEES, AN rootfs_umount () PR%L. LPRACH SALIRASHEZRTE rootfs L
BA O SE R G IR BRI RS o MRS, K2R rootfs Br 5 IR B .

11.3. rootFS R EZE%
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DragonOS, % {Thi4 dev

11.4 devFS BT&XHZE S

devfs @—FEET WA DN SR GE, B AITENE] devfs o X ERBIH MY RPN, &
s AR SO
11.4.1 7

M TR RE PSS, R TIKE P S , AFRSEIsC g R O, BRI R R AL
oAb R GEALE R AT BRSO RV LR P RE P i
11.4.2 HR&H

F BB 1) R BUR ], A5 2 AR OB AE deves AR SCURIET . TERL, [R—&a vl DA IR ]
I SCHFIETR o

* char FAFBA
* block Y4
e usb usb X%

o stdio SFR A HEAE devs IR H X

11.4.3 &&EM

IXFNFR) PRI devfs_register_device () ERECHEEINE] deves 22,

11.4.4 & EEH

(LSS
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cHAPTER 12

SEEARE RS

X HUZE DragonOS f N Z AR SCR

12.1 A#%#$% traceback

12.1.1 &4

WAk traceback [T GENI T kernel/debug/traceback/{Jed, HNESEL traceback [T
AE, FTENVE AR B Be L

12.1.2 API

void traceback (struct pt_regs * regs)

eH

ZRENE LT kernel/debug/traceback/traceback.h W, Y&t 45 E N34T traceback, FF
FTEDER R R 3 Rkt b
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S8

regs

LIFHRIBERR S — 2 WA (st i i i o )

12.1.3 scIEE

USR5, Foilid Makefile P64, 24T kernel/debug/kallsyms FefF, $2A
BSAT S 3, SRIGHERL kernel/debug/kallsyms.S. %I rodata B P fEfifi | text B s BN AT
TR B, BIUHREGNIEN kallsyms. oo )i, Makefile R 1d 2B T4E, 17 kallsyms.o
i BN

Y traceback BN, HRRE AT, REIR VAT IH A .

121.4 REREBEHE

o WIME A HESCFR SRR
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cHAPTER 13

LA ES

AREAREN AT, B FEhIHKA L A S

AT EIZITRER NS AR AT 583 I, PATEFRATREDS B AF A PRAE N AL AR E 1, FLI D HoAth
BRI debug XESE -

BB ST AL B REHE BB AT AT REAGAS I E R, B (R AT TE S FT AR A I A%, B ARy
FREBLf)— LSRR TR bug “35 i — 17

T EHELAE B GDB <& T HUEA TR, [N IR A% Fradb AT - Sl L . FH AR P DI a2 P 28

XL, FATHT AR 4 B AR BT BT, i AR . SRR, HFRRTAR
BRI AUEATBRCINA.  FEARFRATTH DL A B PR A AR AR A REUEA T BRI

13.1 REAHESR
DragonOS H2{Jt T —A-WILHERE, 7RI — LRI E B LI RMRIERRT Kest/
T

FATAT AR X AMARESE , # BRAE A 5 MRS, SRISTECHERY T (] ktest_start ()
— A aH Vﬂﬁiéﬁ%%?’i@?ﬂ!ﬂﬁﬁo
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13.1.1 ERAZE
I EahiiERF

AN EEsT kifo B dtiT B3R, SR DATE ktest/F, AlE#—714 N test-kfifo.c WMt
1, FH95'5 Makefile,
JE test-kfifo.c d', fI# ktest_utils.h Ffl ktest.h X304k,

EHRER T WA, 7 test-kEifo.cHr, QAN BIREER, LN Bl sk H0R S 2 -

static ktest_case_table kt_kfifo_func_table[] = {
ktest_kfifo_caseO_1,
bi

RJE IR, A kfifo MY ERRR. WHER, ETHRIERFERMEIIENE] ktest.n .

uint64_t ktest_test_kfifo(uint64_t arg)
{
KTEST ("Testing kfifo...");
for (int 1 = 0; 1 < sizeof(kt_kfifo_func_table) / sizeof (ktest_case_table); ++1i)
{
kTEST ("Testing case %d", 1i);
kt_kfifo_func_table[i] (i, 0);
}
kKTEST ("kfifo Test done.");

return 0;

o 55 s, AR 51

A AR I, fir4a°h: ktest_kfifo_case_xxxxx. TERXMHITH, FAIHET—
AWM HBI, 4k ktest_kfifo_case0_1. QIFFR:

static long ktest_kfifo_caseO_1 (uint64_t arg0, uint6é4_t argl)

X LA 2 SOV A 2 A~ 10 I o R 5 L i
2, FeMTZan g5 s Bl0e?

TATF R TR E Y, DAERENNRE BRSO T IR AT R S S A AT
B, FATTFEH assert (condition) ZEAL, X HFF condition #4TH. # condition A1,
DI . 0, CRFe g il —4T assert failed {5 5.3 e .
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AR

AT LATE pid>1 By A LA A K. BT DragonOS HFi A 5E3E, 0 PAYE process/
process.c W) initial_kernel_thread () EREWN, KiENZHZIMRK. BAMAHLT:

ktest_start (ktest_test_kfifo, 0);

RFERLAE T— WL, B8 — S WL T A 3, SRR EOs— PR ERES
BEFHIE

13.1.2 API 344

ktest_start

pid_t ktest_start (uint64_t (*func) (uint64_t arg), uinté64_t arg)

e
o
[

TFR— ST A% AR PABEA T I

S8

func
WAL PR L. B MR R 2 AT IZ R, DA T
arg
IR MR E T S 2L
iRE{E
ML AR pid
assert

#define assert (condition)
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ik

HI%E condition 275 1, H A 1, WIH 474 R H & EE

[ KTEST FAILED ] Ktest Assertion Failed, file:%s, Line:%d

kTEST

#define kTEST(...)

P

b H—47PA [ kTEST ] file:%s, Line:3d JFkAIHZEHFA.

ktest_case_table

typedef long (*ktest_case_table) (uint64_t arg0, uint64_t argl)

ik

ktest FH {5 BRACHY 2T E L
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cHAPTER 14

AbIE R LR

PRSI SRR T AL BR AR SAL A 2 B — Le g A S AR AT A

14.1 x86-64 H¥ 34

14.1.1 USB Legacy % #%

&

usb legacy support #7172, Hi BIOS $2{itfy, *F USB fifn. USB HEELAYSCHF. FE3CHiH /5 USB Legacy
Support fJIHSAALE, USB fiAn. Ak BIOS fe LBl fE#fE RSB K, MBREA T PS/2 s, B4+,

LEES

* TEWIIG 1L USB £l 45}, 752 XM E 1) USB Legacy Support
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cHAPTER 15

LibC 344

15.1 @&

LibC & %3 H PR R E R G ALy, LibC SN R4 7 — RV R e el g, B A7 T DA
DragonOS [1{ LibC, ‘i 5 #:/E &4 #1742 .. DragonOS ) LibC 3234 I POSIX 2008 #35C ¥, 5 Linux
Y glibC BA AL AL

15.2 API X#4

15.2.1 ctype.h

BE#HIR (XERIHESTHMEL):

‘vint isprint(int ¢)  : BAN—AFH, AW EE T UHA H
“lint dislower(int ¢)' : FA-NFH, ABEETREANETFH
‘lint isupper(int ¢) ' : BA—NFH, HHRETRKREFH
“vint isalpha(int ¢)' : BA—NFH, AR T REFE
Tlint isdigit(int o) EA-AFH, HHEEEKT

EETI)
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(% L0

"int toupper (int c)°

"Yint tolower (int c) °

"Tint isspace(int c)

EAN-—NMAREFHBFH,

BA—MATFEFFH, B

BTAN—ANFH, HAHES

M

4 B LA A

‘#define _U 01°°

“#define _L 02°°

‘#define _N 04"

‘#define _S 010°°

‘#define _P 020°°

“#define _C 040"

“#define _X 0100°°

‘#define _B 0200°°

15.2.2 dirent.h

&

53Xt RA KMk X
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iR

‘“struct DIRT

EE Y

Tlint fd' : X PR kid (F#EBK)

“tint buf_pos’t : XMW EZWHREHWMLE

“vint buf_len’’ : XHEZW R H AN (BN H256)

‘struct dirent” "

i S

*‘ino_t (see libc/sys/types.h) ino’ " : XHFA 5 (F#EBK)
“off_t doff' : dirkBE (FHEBK)

‘“unsigned short d_reclen' ' : X &3 ¥ it &%

“‘unsigned char d_type " : HAFHM AR (FHAREXH, Xk, #H)
‘“char d_name([]'" : HAFF®H 4 F

BEHIR (XERIHESTHMEL):

**DIR opendir (const char *path)
BAXH RN ER, RE X4 MK

*“int closedir (DIR *dirp) "
BANXHREHK, XAXHX, BHARF
R MK, &E-1

‘‘dirent readdir(DIR *dir) "

BANXHREME, EAXHREHANE, FHT G Ahdirent L KR H

15.2. APl XC#4
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EL:

M}

Xt g K

" #define VFS_IF_FILE (1UL << 0)°

‘“#define VFS_IF_DIR (1UL << 1)°°

““#define VFS_IF _DEVICE (1UL << 2)°°

Zow KK EHBRIAE

*“#define DIR_BUF_SIZE 256"

15.2.3 errno.h

[P

HTERED

7

“‘extern int errno’ : HE AL R R T

FEL (EHBENKE, THEEDE):

#fdefine E2BIG 1

/* BB kLK, HFAEM Hbutfery B = [q_

CHESERWASHNEW R A E K Argument list too long.*/

#define EACCES 2

#define EADDRINUSE 3

#define EADDRNOTAVAIL 4

#define EAFNOSUPPORT 5

#define EAGAIN 6

— (may be the same value as

/* % A # 4E # Permission denied*/

*

/* Hidk IF & % fF Fl Address in use.*/

/* M3k A 7 | Address not available.*/

/* M3k family R ¥ # Address family not supported.*/

/* RBEARTTH, #Z K. Resource unavailable,
[EWOULDBLOCK]) . */

try again.

[y
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(% L0

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

EALREADY 7

EBADF 8

EBADMSG 9

EBUSY 10

ECANCELED 11

ECHILD 12

ECONNABORTED 13

ECONNREFUSED 14

ECONNRESET 15

EDEADLK 16

EDESTADDRREQ 17

EDOM 18

—of function.*/

#define

fdefine

#define

#define

#define

EDQUOT 19

EEXIST 20

EFAULT 21

EFBIG 22

EHOSTUNREACH 23

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

EHEULZ AKX Connection already in progress.*/

R X HH#H A A Bad file descriptor.*/

2R W B Bad message.*/

% % . & R It Device or resource busy.*/
#1EW B Operation canceled.*/
WH F# M No child processes.*/
# # U W JF Connection aborted.*/
& B 4E % Connection refused.*/
% HE ¥ £ F Connection reset.*/

}ﬁ( /l? 2 ’%)f]i ’l%”r EZ 7}{ i Resource deadlock would occur.*/

%= % H A # it Destination address required.*/

¥¥ S5k #EY F A Mathematics argument out of domain.

B Y f# FH Reserved*/

Xffk EMT?XE File exists.*/

2R B M 3 Bad address*/

X KK File too large.*/

F HLA W 32 Host is unreachable.*/

#define EIDRM 24 /* K ESH B % Identifier removed.*/
#define EILSEQ 25 /* RA&FBWFHFH Illegal byte sequence.*/
#define EINPROGRESS 26 /* #AEIE £ A # Operation in progress.*/
T
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(% L0

#define EINTR 27 /*

#define EINVAL 28 /*

#fdefine EIO 29 /*

#define EISCONN 30 /*

#define EISDIR 31 /*

#define ELOOP 32 /*

#define EMFILE 33 /*

#define EMLINK 34 /*

#define EMSGSIZE 35 /*

#define EMULTIHOP 36 /*

#define ENAMETOOLONG 37 /*

#define ENETDOWN 38 /*

#define ENETRESET 39 /*

#define ENETUNREACH 40 /*

#define ENFILE 41 /*

#define ENOBUFS 42 /*

#define ENODATA 43 /*
—STREAM head read queue.*/

#define ENODEV 44 /*

#define ENOENT 45 /*

*

#define ENOEXEC 46 /

W W B ® & Interrupted function.*/

A F H B & H Invalid argument.*/

I/0% % 1I/0 error.*/

B F O #E Socket is connected.*/

Z—/H % Is a directory*/

M e ER £ Too many levels of symbolic links.*/

Xﬁ%ﬁﬁ %Tﬁ]ii( File descriptor value too large.*/

HMHEH L% Too many links.*/

W B it K Message too large.*/

ﬁ'ﬁ " Tf Jl Reserved.*/

X 4% 1t & Filename too long.*/

M % E. % A Network is down.*/

W % #% 4 U W F Connection aborted by network.*/

M % 7 ¥ 31 Network unreachable.*/

REFITFWH LB L% Too many files open in system.*/

Z K =i KR No buffer space available.*/

A% k% A& T B M4 B No message is available on the.

W H 3 E W% % No such device.*/

WA E W X HHE K No such file or directory.*/

AT X R 4R Executable file format error.*/

[y
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(% L0

#define ENOLCK 47 /*

#define ENOLINK 48 /*

#define ENOMEM 49 /*

#define ENOMSG 50 /*

#define ENOPROTOOPT 51 /*

#define ENOSPC 52 /*

#define ENOSR 53 /*

#define ENOSTR 54 /*

#define ENOSYS 55 /*

#define ENOTCONN 56 /*

#define ENOTDIR 57 /*

#define ENOTEMPTY 58 /*

#define ENOTRECOVERABLE 59 /*

#define ENOTSOCK 60 /*

#define ENOTSUP 61 /*
< [EOPNOTSUPP]) .*/

#define ENOTTY 62 /*
x/

#define ENXIO 63 /*
#define EOPNOTSUPP 64 /*

WA 7 A # 4 No locks available.*/

B Y Reserved.*/

W A B 4 W % ] Not enough space.*/

W B 4 KA B Y B No message of the desired type.*/

A 7 JH| Protocol not available.*/

& 4% % A % [H No space left on device.*/

% H STREAM#% J& No STREAM resources.*/

A Z STREAM Not a STREAM*/

I 8 & X ¥ Function not supported.*/

BB ¥ K # B The socket is not connected.*/

& H % Not a directory.*/

F % 4 & Directory not empty.*/

/AR TH B E State not recoverable.*/

B —NMNEEF Not a socket.*/

¥ X #F Not supported (may be the same value as.

AEHWHI/ONR# # 1/ Inappropriate I/O control operation.

%A X FE W E & B H 3 No such device or address.*/

EEFALTREZEE Operation not supported on socket.

< (may be the same value as [ENOTSUP]).*/

[y
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(% L0

#define EOVERFLOW 65
—type.*/
#define EOWNERDEAD 66

#define

#define

#define

#define

#define

EPERM 67

EPIPE 68

EPROTO 69

EPROTONOSUPPORT 70

EPROTOTYPE 71

<ssocket.*/

#define

#define

#define

#define

#define

#define

#define

ERANGE 72

EROFS 73

ESPIPE 74

ESRCH 75

ESTALE 76

ETIME 77

ETIMEDOUT 78

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

BEL Ak, mAEBEHE vValue too large to be stored in data.

Z W ¥ H T Previous owner died.*/

#1ELR W A #F Operation not permitted.*/

Wr JF By % M Broken pipe.*/

W 4 R Protocol error.*/

W % X # Protocol not supported.*/

STEEFWE, 4% 8 Protocol wrong type for.

# B i K Result too large.*/

R W X% % % Read-only file system.*/

iR M F# Invalid seek.*/

W H X FE 8 3 £ No such process.*/

B# Y Reserved.*/

W A ioctl () # M Stream ioctl() timeout*/

% ¥ # W Connection timed out.*/

#define ETXTBSY 79 /* XAR X Text file busy.*/

#define EWOULDBLOCK 80 /* #AE ¥ % 2 )b Operation would block (may be the same.
—value as [EAGAIN]).*/

#define EXDEV 81 /* P& & % ¥ Cross—device link.*/
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15.2.4 fcntl.h

[F ]

Xt # 1F

EREFIE:

"’int open(const char * path,int options, ...) "

BEANXrBE, MXHEXE (FAFETENEZX) , B XHTHFHFEEXHid,

TEN (HMERE, THEEDE):

#define O_RDONLY 00000000 // Open Read-only

#define O_WRONLY 00000001 // Open Write-only

#define O_RDWR 00000002 // Open read/write

#define O_ACCMODE 00000003 // Mask for file access modes

#define O_CREAT 00000100 // Create file if it does not exist

#define O_EXCL 00000200 // Fail if file already exists

#define O_NOCTTY 00000400 // Do not assign controlling terminal

#define O_TRUNC 00001000 // X 7 # H & ¥ # X ff, 3 PLO_RDWRE O_
SWRONLY AT, W & & # & &

#define O_APPEND 00002000 // X34 o# B 52 XX A

#define O_NONBLOCK 00004000 // [ £ K I0# =

#define O_EXEC 00010000 // AR ATH F¥ RITF (EH FZXH)

#define O_SEARCH 00020000 // Open the directory for search only

EETI0
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(% L0

#define O_DIRECTORY 00040000 // 1AM XA Z2—NE F

#define O_NOFOLLOW 00100000 // Do not follow symbolic links

15.2.5 math.h

e

IR

‘“double fabs(double x) ' : K E x # 4 X1

“float fabsf (float x)'° : KB x W% 514

“long double fabsl (long double x) ' : &K [E x W % %14
‘“double round(double x) ' W4 E AN x

“float roundf (float x)'° W4 A AN x

“long double roundl (long double x) ° W4 I A x
“int64_t pow(int64_t x,int y) > R E x B v K F

15.2.6 stdio.h

[

AT RN o 2R M
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EREFIER:

"int64_t put_string(char *str, uint64_t front_color, uint64_t bg_color)

mhFHE (FAWNRE, ¥FR6E)

“int printf (const char *fmt, ...) "

AELE®H printf

“int sprintf (char *buf, const char *fmt,...) "

B2 EE W sprintf’

“int wvsprintf (char *buf,const char *fmt,va_list args) "~

HAN, FEWNEA, # A printf ® sprintf FH R,

E XL

M

HE FTRBEH ERX

*#define COLOR_WHITE OxOQffffff // @& "

“#define COLOR_BLACK 0x00000000 //Z

“#define COLOR_RED 0x00ff0000 [/

‘#define COLOR_ORANGE Ox00ff8000 //#&

“#define COLOR_YELLOW OxOOQffff00 // & °

“#define COLOR_GREEN 0x0000ff00 //%

‘#define COLOR_BLUE 0x000000ff  //W "

“#define COLOR_INDIGO O0x0000ffff //#t

‘#define COLOR_PURPLE 0x008000ff //%
4 L FFE A

‘“#define SEEK_SET 0 /* Seek relative to start-of-file */°°

[y
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(CCANY)

" #define SEEK_CUR 1 /* Seek relative to current position */°°

" #define SEEK_END 2 /* Seek relative to end-of-file */°°

' #define SEEK_MAX 3°°
15.2.7 printf.h
AEWGI, FEprintf KEEETI stdio.h
15.2.8 stddef.h
e
EXT X THsmEmER
L
‘“typedef _ PTDIFF_TYPE_  ptrdiff t > : W A4 MM &4 £ X4
CUNULL ((void *) 0)°° : =44t
15.2.9 stdlib.h
e
— AR K
E IR
‘‘void *malloc(ssize_t size) " : ¥ @B " malloc’’
“‘void free(void *ptr) " : BHAF
“vint abs(int x) i ox B4 X
““long labs(long x) ° : x B 4 xt1{&

T
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(€AY
"“long long llabs(long long x) "~ : x Wy 4 3t Tﬁ
‘'int atoi(const char *str)' ' FHEHEKF
‘“void exit (int status) ' : T Cexit'
15.2.10 string.h
&
FHHE RS
EEFI*:
‘size_t strlen(const char *s) ' : & [H ¥ wkE
‘int strcmp(const char *a,const char *b) " WRFH & W FHF
‘char* strncpy(char *dst,const char *src,size_t count)
IH R FH T E
dst: B A7 # 3k
src: RF B
count: F ¥ &K
‘char* strcpy(char *dst,const char *src)' ' : Z#H ENFH &
‘char* strcat (char *dest,const char* src) ' : HEWNFH &
129
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15.2.11 time.h

[EFE

GRCECES

I 2 AZAAD Ay LT

g

“struct timespec’' : B A B

¢ T EH K

““long int tv_sec' : #

““long int tv_nsec'' : P H

EXL:

M

*“#define CLOCKS_PER_SEC 1000000 4 — # A 1000000/ W % (4 %)

ERHIIR:

Tint nanosleep (const struct timespec *rdtp,struct timespec *rmtp)

kR 35 =2 B 1A

rdtp :  #8 & fk K # A

rmtp K B F R A E

““clock_t clock ()" KB YUMARKHE A
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15.2.12 unistd.h

EREHFIFR:
““int close(int £d) ° : X KA X H
ssize_t read(int fd,void *buf,size_t count) ' : M X & B

BNXHid, ZWK, WEFFH

R OR BT W&
‘ssize_t write(int fd,void const *buf,size_t count) "’ E N X%
NXFid, ZHK, FIEK
BRERGTENEF T HK
“Coff_t lseek(int fd,off_t offset,int whence) "~ : BEXHHFMTE
EANXtHid, wHE, BREEX

BRGNS GEEE

“pid_t fork(void)  : fork ¥ E # &
“Upid_t vfork(void) ' : fork ¥ # A, HFR#FMILE VM, flags, £d
‘‘uint64_t brk(uint64_t end_brk) " : ¥ HE K F B &K Kend brk

Fend_brk K -1, & EH X B &% H U
#end_brk %# -2, R M X O 4E R At
TN EER LR A E, FEREERED

“Yvoid *sbrk(int64_t increment)

KN F = E o Loffset (B &, &

AZRAARNELEARFRA, TAREZARER)

@RI
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(% L0

increment : {)ﬁ%%

"'int64_t chdir(char *dest_path) "

MHIEEX (EANEXBRE)

**int execv(const char* path,char * const argv[]) " : # AT X #
path : B #

argv :  RATHH I K

‘“extern int usleep (useconds_t usec) ' : HE Ruseciit #

XHJR A libe KIS A, TEAURS BT AIKAEG [ : #include<libe/sre/xxx.h>

15.3 #&it3H

[NAFFTEE]
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RLiEH AP
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BEFR

DragonOS 41 XG4T FiARAR B ESRE T, (HZ DU N XS8R #F & 45 B 748 T fi# Drag-
onOS #XFEA4 .

PSSR AT IS SR 2, FF AR R AU RE B PR 51 3248

171 FRBEENE

TER—H MBS HIFERH, ETRRa UIARE TN 2571 %, 140 P e SCERF BT B 185 1 A
BATTRGiRE, PSSR I

T AXSH T Linux SCRRg— LB A%, ARF RS Linux 41X TAEE AT 25!

1711 1. 1=

MR, S5 KM EEAE AT L

* i&17 DragonOS: 4 SCR 0 4422 DragonOSHHHEAE , 41 DragonOS, I Iz ft. fEiafrid e, an
WEAEMEENR], WD EAER Ao # BBS it T/ 5!

I & Maintainer: 37 DA HF4flongjin@RinGoTek.cnB# QQ184829088 5 #tHiSHi R, siF 2
X B ARSI FF R AT B R (H Al mT AR A AT H & LR S T3 B R, FERORTR AR 4
H—fjy “Maintainers List” DASETEREPB R B ZEC RN ) o A T8 EIWITE , 5 &2 -

b CE RN
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- EH AR BAREE S

— {4 %04 DragonOS BTk fH- AL, s sATHAIIHIIF A, IR 2L I K F 2ok 2
SHTIIRETT % M bug B
- ARETE R BB RI A /AR AR, AR SHKITRAEDT. TPk A, BREH
QQ KU A, i IR AT 8 Ao 5 ) N R A/ =7 A= R A/ b Ml HE A5 1] contact @ DragonOS.org & ik —
S PN R 0L G S e/ i DN B NP W VNP S DN TR VAT I e T N /N 3= A
(4 55 o
o MATAERE: EE—2 TR, WANGEES5ITRG, TR B A TR

* IR EXTHRIUEIT R TAE.

s —SNIIRE A DA K Bug 1B AN T R B S AL D IE SRR R, XX 8 patch, 3R] DA
B &, SRIGTE Github |47 Pull Request. iXtH/2 A DA

g, WREEREALE, 5 Maintainer B &R 208 — AN EIFAG L.

17.1.2 2. F RS ERINTEER ?

W14 i DragonOS i F1EALTIF A WINPT B, FAE B AR 50 A, Hit, B DragonOS YT %
iR I AN A Ty SN GUR A

21. AT EH

FIM 2022 48 11/ 6 H, DragonOS %AfisH—MHUALAR, BUAR RATMBE LN 15~21 REAT—AHH
WA T RN RERIIRE D, B, HEGXAEERZ 21 Ko BATHRAS ESCH x.v .2 iR,
20 REAT—A z A R T 2734 AJ5E, 24 DragonOS 5IA T R2HIHIYIAE, WA —A> v A,
R, BAMIARE L x BAKEATRM. S8, < BRASTAZ 0.

QEEA BUG 1. BARTEEA BUG U, e MTAERARZ —. FNHEEED v RAK
iy, REBE MM K, BTERERG Y, BAENERRS T, WETERIMAGRREE
18/0 BUG, FATIIARIIE v BAATFAE bug.

22. MM THIES AR

2417 DragonOS G FEAGE K PR, IBAKIK PRZE—AANT o FRATSIFEAIANT HEAT Review, DA
B PR AN TR T — AR R P B T . I H., Maintainer 535 BRI/ MIAES X RN T
FRBBUCEI . MEPLEER, ErRR A A L.

RN T B LR, T2, EXRFSHRERIH A A B WA T AU, B fife— L
P, IABAVTFER AT PR THE KBS HE, HREFEEK.

A~ Patch AR X 24—l (X2 — MR, PEANRfiR iR 530
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o Bkl TEXAETE, AT, XN TR AR, B R MR AR, PARFRATTRFEOR
M2 T AR FE e . lHRYL, X TAERIT & O (B, BTde, il X
AT 25, REBHEERIB T i R AT, AR DR BU T . MG R4S HEE, 785 KREAE
FErf, MEE SR A BB BB R, AT AR 22 A 1]

o USSR Al TR, BE AR E A C BRI E— M ARIARTE . BB
HEATREHS . I
o ARRbHIA: MoE LA S )G, @RI AL Github JE-—A> PR, SRS ERIAN T HEA TAUE 2R B
X —WrEe, TFRENT, B2 Maintainer 2FNEHTHMEAN, WERRFTITHE, PARXTHAZ IR
R 2 MO

o AR WER—VIH, IEARIER2WETFAT L. HZAA TG FLG, PO BRA
A, B2 ETRESWINLE . ERIEARTEIBT B, 2T

o KWy B, fUBEBEIHZ G, BORMIT RN AT RESAERA—BUR S, AFEE S0,
(HREX T N AT RE S AT ZE AT T AR EIR . 1S, B T A AT LG, HAbIT 2 A 57
SR ARSEAE P L ACRD , XA RERS ROCRR I i R P gl . (H2, APRAR B LEAUR RS 1K
WO EE TR, FREERI SR, IR ABIATTIRIGRTT KN G SCHE (R IREGTE 5ok A T RERE AR
fif . AEPXHENIY), XA SRS

MR S 5T H A R0, AT RES A AR, ] SRR B R AR A A I X — 1
BPR, ZRERAIIR . XS SERE WA, WFEART 5 TAUEERECRRE". “SHAREH
TR AT H TR, ARERAH .

23. 7RI R

M ERRRER AT AR A T ik RN AATRE S R A M, IR 262500 I ARCA 5 ) TR BX A
. HHul, DragonOS i Ji] Git KRyFATIHAMER. E2—MERMFEN TR, ZTRABZUR. T4
TFEFME , Git K& — bR HRe ;s WA @2 484% > DragonOS fYJRALAD , BAtLFEEE git KA. [H]
BROFTEIAS . EAR Git BB, XTI FoRud, ALEmNE, (FRgd—temf a2 )G, el AR

git fE J7 W3k Ahttps://git-scm.com/

2.4. Q@R

DragonOS 11 = 2T & TARZiid A5 PA L bbs ZEATI . XFIEMERS ST A TS, T AAFA]
AIRCHITIE QQ #F, BARMIEES ATDAE 571 [R5 2 0 & — 3P HRE],

AT it T IO S SRR A 7 FAIHE A3 B 7 AR, P B @ AR, XA B
B, HIEE s T (REORIES U T) BT ARITFAF A TIA .

g BBS ? X F—IERE . HERR 2S5, s RS MRS 5T KA [E T # 4 HHY
TR T, 8 fEfEhttps:/bbs. DragonOS.org b, MR FEFEMF—FERY, EXMET, SRk
REERRFBMNE . XHA BT H 2 N POl A BRI RA4, BRER R AR MIAE AR . JFH., bbs
RERS K ERAF AMERIMG 1, XIS ARE RES T (81 T AF AT A, A28 A7,
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KT 2 i TR R e, SRR O ASY, BATE A HITL EAfihie s, W4
I EREE IR HERE o A DX 5Y AT DAYEIX LR F R RO R — S8 RAE RGEMR X IR (=i, H=
ARSI RSN, VAEZ522HE) «

IR ? TS B ) 5 AT R R R R

o X T HATEEPERMBLEE, {8 bbs FRMMEATIIE. XFERESIETHE ERA Hintk. MRS T 8
P, SIS, HAEEORAG T, BRI 1 A Y R B

o WALBIM A I . SCHIRTE = REAZ IR D AL B RTh 58 . BORTE L ERYmoe @ R 4ERRERE, (EU2 AR K
Bl TASCUIRTE S, SCETEARRORZ 0, XTI, X ARFBIRAIE T RS, R AT SR
e AR NP R, TE 2N A E,, ABR b ar T

o fEREIZ I, WHIRECLIRE 1 bbs U HIRKM LRIROL IS, JFRAHTE B ilEing L Sehst.
BRBE U RS ERRT IR — I RN SR BB I RS AR, I AN RS
MASEE (B AR 22 R 1Y PR A 2R 2 AT TR S A T )

i Vil DN R - L W N DN o] P B N AN P =00 L P B O A T SN B S 269 5 AN Uiy A
HMTFHRAEE, YR, ARy, B2 TR R, RS AT B A B BORL
A, BT R AR, b AR SR !

2.5. T AITIFFAR 7

DragonOS J5UR ] C 15 H BT %, HEIIETEM Rust A SCA S . JT A8, wtedvt, Bapk
LT C i USAY BUG B, 0, HoRMIFA TAE, RATEENEGE D Rust 58 H2h, BEREMIE
FZH R FA IR WAL . WKIRE , ISR TIIT AR A S i

WA A2 — AT, g ARR R LR . afABRRZ, DATTEE X ATH, B
AREMNIIAHTTIIEAT o X —PERIEFE R P, ATl B SR B T, Sk sk
A, THAMFERIEEM A, PARFESA.

X HNE 5E AU, FATEBENEAE— 2RI -

M3 XA, %% . & 17Dragon0os, AHEZAEACEM AL,

YRI5, ST DAHETE 267 DragonOS ) GitHub (R0 project T, 77 F il (3 MPESFEARpL I I, 7T
DL RN, G 2B D PR, ey MR, RERS I IR,

17.1.3 3. B#Aigit
MFHRATFRTE, SAMAGERES . EREAZH, LU0t (LR, A
fit

Jr%E), SR B TAE . FEFTRAN T IT AR 0, AE 3% — e I EA T TR AIAE , AEAE RS T ok
AT BT A B 22 (I TH]
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3.1 B L HNERRE a3

SREHI TRTH B, 15 DragonOS HlfFIF 42, B SCRBIRHI A SR L. HAPRREER)
ST I, AR TR AT, TR 05 U, B A AR, (i
FHEREIETHS LAT I, S EIR 0

02, AT, Bl V6 SR ECE IR 5 3EA I TSR T FLR B

762022 4F 10 JRF, FeA, FERUOUIRAIONTOE, TRBUSHO MBI (JRIERESIt, FREcP D5t
R, WHEREIIAEL) . FOURE B AR, ORI, BRI AT R
SR, 53— B LAY SATA $E 11, IBIRBUIGAIER A, R —HeREEs WHLHLATE e
BB, AREESCR T AT LI RSB SCPRROBRIE, ™ AR : /it
&, BRSSO TR AR, ASHAEMR SR AR T L ST T AR A, 0 T
SRR, BRI OTASE 2 9T TS A

HOLE A SRR, BV TR LR U S MR R T LRI
PRI, U, TERI B LR RRURIEN], AR T WS
SRR . R, SRS E T, P, IR TR A
8.

XTSI I, J55 AT BRI B TIPS RO B A
Wif DUBRAR , TP 53, (O SRR . S0y A0 A B T IL Yotk

TR, BRI, TER IR, Tl D72 YT A DA Sp— 1 AR At
Ji%

TATRE ARG IR, BT LA IEBIPI . T ARG A S, B,
AT IRISZ T, FHICH MR, W R T, WARifE, %Es)
ROCMRGENE. T,

P, FETFRI 0N, TS SAEL AR, T4

R AR R 47

B ST /AL L 17 SRR SR S 1 57

« DragonOS FI I EMRULTAIFAAG AT, FATMREE R A2/ 117

HFAZEHE T B =AM, PhEMRr fA AR X — MBSO TR, &2 rr
i . RASFATH B BEEETT &, (H pr A B M AR 2 AR 2.
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DragonOS, % {Thi4 dev

3.2. BEAiL

TESEHETF A Z 0, SRR AT TIHE R AR A BN . X REEEId 2 Mo 1 G ma), Ik
Ut ZN AL SO STk

* DragonOS W RELAAALE . ABEARAY T2, CAMP TAH KA 8. DragonOS B —2e4itt: . ThfE
WATARARIIE, MNIA—E PG IS, VR gy JORFER AR IR IR L 52 2 1,
BEEARMEE R L . XA il AE A — LT R N GIIE . L, SHEXAE REg bt it T AR
AR

o EERMRITTSR, ATRESA SRV, TSR (Fean Ty S i — ST AR R T AR R
T RER GBI ARG ) , TR AT L.

o HAMEITF AN AT REC 275 BT IX AN/ ATl REA S AF AR 6, B R A RIARTE . IR HL, b
fITAT RERE A B AR — 2 Se AR R AR T 5

Linux SCR{rR 2] P TE ot Aot &, B AR A B oA T, X 28 U e R AT B4 X
B INEA SR k. B, FATDARIEIAZ L, il 54 KT A N A BT R, A gk
AR R M AR

3.3. Bt A mIEF ?

IR ATRERITE, FEIF AR R IB B A TR B0, SR AR KRR, T DA
B IEAEARRA A, ARE LR ER—2t . SRREART: R3O gt . SHErt X m A
T, ALREREHT B EPAT— LA IR, thAEAF )B4 DragonOS H X ftA I AI(F S, SEAH XA
GEE

TEXHr B, ATREE AR TH AT IRMBEZ WIS, XA —EBWE BMIIAL:, B35 KRER
) TAEAR SR . 0%, AR BRSO BRI, ATREMUR BN R AR, & T
Ml T2 )5, TR TSR T, HRREIFA—EA MR (s EE R AR E b Ak
VA M)

TEEFPIELL T, AR, CEAFRBEREE , QREEm AR, IF B HITE GRG0 =8 T
T, EAERERSLEAL DA R NTRE R T 2 S BT it g -

l

3.4. RBEENARNTIF

USR] DragonOS WTF A TAE, RAEEMI AT NN . 2, REAR, EEITH. (U RAAEH
PABIAZ A, b E) Z B s _E vl .

[WIEE, R, MEFRAIAERGS T, FF DragonOS #:/E RGN, B 5 HFIERYH PRI & A1
i, B# A DragonOS #AERGEA ST A H A, RIEIFIEAFR], AR [FAF LA GPLV2 Ml AT #5724
KAy o WERGEPTER AL, SE17 T GPLv2 sl PR, PARR GPLv2 DASMNYHMSOT AR AY, B 22T
“PURAEN", A2 DragonOS At B GE 22 F]/AL U 3% T (1] DragonOS JEACH AL, R4 A SR -
BT — RS FARE R Hit, XA FEE, ARREEIAG . JAAA SR RER R gl 24 =) 2
DragonOS T A& M4 AFI0 H Ik — 20, FFREfe b @i A RIFE IR H Bt
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DragonOS, % {ThE4 dev

LB ENC DRSS DRI S Vo & 2 N ) R B RS 1y N B R 0 05 W AN N 2 v P O e 0 1 S
WBA P B 2 B RERS T PR R o AU, R M R0 — B i A A 2 I, $58 GPLv2 Pl
BEATIFIR, I A R ol i AU R AT
17.1.4 4. I IE B RS KT

17.1.5 5. &2 Pull Request

17.1.6 6. SHEAR#
17.1.7 7. Bippy— g/
17.1.8 8. EZ(ER

17.1.9 9. &5

17.2 EER &

XA SRR 2 ) B2 /241 DragonOS HUACHS XA o BEAS NIAUED KSR A AR, 32— PR IR R
T (Hi, XTAIFURIH AT 4E R S, Bl B E Lo US R, AR EHE N RATT A
HHCREAEA U IR BT i . — D FESR BRI FCH KASHI I E | 2 HELALES ) -

FATHEX AR th— 2N, A RN ) R X Le . X 2L Linux AT REAEAE (L, {E S0
AT

17.2.1 0. KB TH

FERR NI Z b, FRATE N EAE T & g d F] Visual Studio Code ) C/C++ Extension
Pack flFAE ML TR . X Se3f g IR AR 4T B ahAg XL T hE, (0752 m AR iy A S A
£ DragonOS [ %K .

MEAEHIGI, ZFMENET Ctrl+shift+T siAGEMUIEAR L RBESR, RERFIN AR AR R AT
AR
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DragonOS, % {Thi4 dev

17.2.2 1. 453%

— IR TE ST 4 A2Sh% . RIS R gt e 1 M £ AF 9 (e 2 5umiaes o 4 74D #1540
SURIOM

X RERENS (S GRS N2 5 B, EEH A AT s 45 H) o« SXAERERE AR Z AN Y
JRp !
25 AE switch 15A]H, K switch Fl case BCETER]—4H 9 B, I HRFEEAS case AT A7 #EE—A>
tab, XFEAELLACH ARG .

switch (cmd)

{

case
pack->blk_pak.end_handler = NULL;
pack—->blk_pak.cmd = AHCI_CMD_READ_DMA_EXT;
break;

case
pack->blk_pak.end_handler = NULL;
pack->blk_pak.cmd = AHCI_CMD_WRITE_DMA_EXT;
break;

default:
pack->blk_pak.end_handler = NULL;
pack->blk_pak.cmd = cmd;

break;

17.2.3 2. 9347

AT, BT A 120 A b T, BRAPALER B H, N K AT .

TESATIY, FMITHEMNG AR A7, ARG A AT — gt AR —
ATAT. MRS PREESR BELE VR PR 5E X 57

XL U AR S, O TR SRR R B AT, OISO - T 047

AU 347, A Z R AT 575 2R LA OB AE [l — A7, SRR TR e A
fTtFAL:

// R TR (1)

if (a) return 1;

// #ER R (2)
if(b)
do_a(),do_b();
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DragonOS, % {ThE4 dev

17.2.4 3. KiESH=E
3.1 XiES

KA S RCENL B FOE RN R, 202 IR, AR AR . FATHER I G55 4k
WA SR HCEAE— AT E . AR PR

while (i<10)
{
++1i;

}

AL E T A B AR B

XAGEFR RN, fE—Logiids b, XFERCERE S, gufids Lo o INBUARBh g E W2k, HL2emy
b AR S o SXAERERT BT A BRI E AU RS2 R AR

TN TRDE I SRR -

FE RIS, ATHREETRE, else 1 IBMHRENE AT, MARRE L FEF. X
e RURBATIE (AHERATRRIG OB, IF HaB R M 2R

if (*fmt == '*")
{
++fmt;
}
else if (is_digit(*fmt))
{
field_width = skip_and_atoi (&fmt);
}

YORFR A Z AR R TE R AR, T2 RS

while (condition)

{
if (test)

do_something () ;

MR R LA TR, BATALE S

if (a)

return 1;
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DragonOS, % {Thi4 dev

3.2 =g

XFFRER KT, FATHEAHIGII AR, AR m AU ml et o
T AT XL 7 T A — s

if, switch, case,

KB sizeof . typeof, alignof, __atrribute__ [ 5T WIR TR LIS 2SS, PR AR5, siig 2
) PR FF

XFFRE MR AC R, * SEITAS A AR MR, . WF PR

char *a;

void *func (char* s, int **p);

TERZHR IO =otiz By (Esk—0) f—A25t%, Wrr s

XL LI AT T B 2

& * + - ~ | sizeof typeof alignof _ attribute__ defined

FESRIIBI T, DA I8 AT I B R AN T 2 s A%

1725 4. &
DragonOS H iy 44 MEFEA i 1B U1 TempValue IXARAYSEIE AN 2 AR BRELA , T2 tmp AT
A I i 4% o

HER, X BRI H NEA A B SEE a4 35 . AR EMSERR I 50T DARE (1 il ] — 28
AT I 45 5 A AR

X4 A B ECE AR AT LA RR . SRR, FRANTHE ESEAE AR v ILE -

s MMRHESTRM, HAEAFE X, W XF—A 5 e Ko R Bom &, FeAT# Bl A
count_folder_size () K44, MAE cntfs () XFESHAD N KK .

« &R, Ak static MATR, RIEAREHINLE, AT EEHA T BREAE TR _ B3/ %
B4, EAER A BT B I FROL T WA P, AR T i T i 4 vh S8 i S R R

o AN EAEHANACH ST WL R 2 FK, AN static BHIfT.
XHF RN AR 5, A S R R B I . 48 PR SRy A B A A ORI 3
[CSCRRSEN, FRaksise]
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cHAPTER 18

SHEKEIEKFR

X B4R : contact@DragonOS.org
DragonOS 1157 A: longjin

TAYEMRFE: longjin@RinGoTek.cn
R QQ ff: 115763565

DragonOS ‘B W : https://DragonOS.org

145


mailto:contact@DragonOS.org
mailto:longjin@RinGoTek.cn
https://DragonOS.org

DragonOS, % {Thi4 dev
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cHAPTER 19

% HL/Z DragonOS 1) %47 H &, 215k DragonOS [)4E— N UAS i BB 2

19.1 V0.1.3

i RAEE: i longjin@RinGoTek.cn
202341 H 8 H

19.1.1 FikE A

DragonOS VO.1.3 LA H A T /MK FEBEARIE R
oyt longjin@RinGoTek.cn
o RF{# wuyujian@DragonOS.org
o KRN guanjinquan@DragonOS.org

* Gou Ngai sujintao@DragonOS.org
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DragonOS, % {Thi4 dev

19.1.2 $BhHEZE

VAR [l 22 BB, FRATRFAIRTSS 5!

David Wen
Seele.Clover

TerryLeeSCUT
1

slientbard

19.1.3 EHAE-A#

syscall: new: ¥4Il getpid 241 (#120)

signal: update: %% T SIGKILL PAAMAGES, tHEHtITINA SigQueue (#120)
rtc: refactor: {i | Rust B2 RTC BKXzh (#118)

doc: new: FI signal 14 30 (#126)

Spinlock: new: 1 rust E ) RawSpinlock (#127)

arch: update: F lib.rs H1, X arch B ERARHEATHE L, AR HAWBIRAE arch (ARSES, RNTEEIEE
arch::x86_64 (#128)

mm: bugfix: B3 TR ECARTERI 4Ly, ZONE_NORMAL_INDEX #R%°h 0 i) bug (#129)
scheduler: new: {ii i Rust T4 CFS 1 25% (#131)

smp: PR EZEAE smp HE F HPET i & ek (#131)

process: bugfix: 145 init HRELICREE fs gs TR0 AL, (#132)

vfs: update: ¥ VES O3 T v Hy vis (#133)

lockref: new: 4 rust i 4% () lockref (#135)

cpu: new: new:Rust 35 cpu_relax(), i1 pause $§4~, il cpu K —2 )L, BN FEIIFE. (#135)

#7 B rust EEH4 softirq L] (#138)
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DragonOS, % {ThE4 dev

19.1.4 EHAET-AFIMRE

* libe: bugfix: HMHE S AL FEREU, B2 sigkill () )81 (#120)
e libc: new: 371 T raise. kill, abort (#120)
e libc: new: 3t arch X432, FE N HY crtO crti crtn 3L (#134)

e libc: new: I fflush (), fprintf (), stdin, stdout, stderr, ferror (), fopen (), fclose (),
putchar (), puts () (#136)

e libc: new: A BRI T fopen () Xf mode ZEAYALHL ., HHE, BI%A BN posix, 5 Linux fY
A3, KA Rust BURHESEEE . (#141)

* FoAH: new: Hit T gmp, mpfr, mpe FRSHIIAE A (#136)

o M new: FHE T gee. binutils ()38 SR PEAN A DA K gee-11.3.0, binutils-2.38 {4 %] (7£ DragonOS-
community FEFEH) (#136)

« compile: update: Bl 4miEaslY) Include f&4%, {415 include B ARG ZifI<libe/sre/include/> B
(#124)

19.1.5 EFHHT-Hith

* bugfix: 155 docker 2234} Fa5 1B Hi1 bug (#116)
o new: Fi HIRH x86_64-€lf 1) GCC #RHLGIF4S, F{H & d 41 DragonOS (#111)

« update: B Docker 444 £ 4 dragonos/dragonos—dev:vi.2, 3 ¥ M Dockerfile #47#iX
MRIEER (#111)

* bugfix: &5 MBR W FQ AR E G NPRE T bug (#111)
« update: 5 github workflow, 31 cache, it build check K33 &

* bugfix: {25213 grub2.06 IFAYHE/RER IR (#125)

19.1.6 EHAT-RHGBE

e new: gce 11.3.0 userland cross-compiler, $#£%7: 64a5blcbf28e3305560e166c1b6624e99745c720,
A% https://github.com/DragonOS-Community/gcc

* new: binutils 2.38 cross-compile tools, $£2Z: a0ae560e0065862a9867b9e1£8364749e£38d9%, {3
J: https://github.com/DragonOS-Community/binutils

e new: gmp 6.2.1, #¢37: dd9eee5778fb6027fafadfe850aff21bla7lcl8e, 3fF  https:/github.com/
DragonOS-Community/gmp-6.2.1

e new: mpfr 4.1.1, $¢%5: fa8e30cdc2e838fdd82b60fec3lfcfc5ell8aads, 3% https:/github.com/
DragonOS-Community/mpfr
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DragonOS, % {Thi4 dev

e new: mpc 1.2.1, (FFFT#NT BIT[F848 ), @)% https:/github.com/DragonOS-Community/mpc

19.1.7 JREE. AHHRBRIETH

FERT A I AR J7 AR AR ARG :

#id Git 3REx
o fan] DA Alhttps://github.com/fslongjin/DragonOS/releases | % & fi i ACHS . DA S 4wt if iy, mlasfTin
FRERTAL
o FRATHE gitee P A SR GEEVAL T https://gitee.com/DragonOS/DragonOS

ifiit DragonOS R 1& i63KER

R E TR GitHub 18 . REGER IR, [R5 (8 &5 11 R 2 DragonOS 14 RA AT,
AR T BB, AT DU A sk R R 1R 0 -

FEAT DA 1 2R3 5 E] DragonOS (AU HEG L, DA RS 4F 1 Pl iB A T RER 518

* https://mirrors.DragonOS.org

* https://mirrors. DragonOS.org.cn

o EPWNEBINE#E: [https://mirrors.ringotek.cn/] (https://mirrors.ringotek.cn/)

19.1.8 FFHUBEELREH

#rik: JhfiEidt DragonOS 1l H iy f#fE A i€, DragonOS DA GPLv2 JFEHMIE T %A . Brf g3k 15 £ DragonOS
PRACH VA S AR R B B ity (LA (R BR T —BE il EIAS . SOR) 9N, ARRE A FATiH e GPLV2 P4z T4
FRASUR] T PR o 75 ST DS PP LR 118 3L 55

RS, PRI IR AR, AR SR

XEF R R ATNE , EASE IR IR

F A1l DragonOS 1) A fi i . )™, (HR2EHERIT AT A B RICM A Gridlas, A GPLv2
e

TR, X ROTIRHM, JTHE il IR T CA B ARG . AR B 1 ke 23 52 2™ il i i
v (IXREA 5 NI -

FEH., EYER, #%M GPLv2 Ml Y 2K, BT DragonOS B Eeal IR IT A HHAT, ALZ5 [AIRER T GPLV2 #pil
THE, FARBIHILT DragonOS #EAT TEHC. JNG PRULIX LA BURCA Y H - RE D5 19 RHE) DragonOS 1) 745
JCA
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DragonOS, % {ThE4 dev

B/ 45 DragonOS WITFA# AT, REASVAIRIRER T3, AT IRIESREEN & “ 0T A A R RS, 5
W FEFsi Sz GPLV2 8

KT VBRI A, IR 2608 P30 AR F SRR i) LICENSE SCPF. iR, 20 GPLv2 Hhsl i 2ok, K
AT 9SO A HATIEASO) - ALFTRIERCA AL LS 2

FRRHFERATER
DragonOS #ETF 4 LA, S T —SETFUT F T, sl AT HBA0sor RS, el 2325 1 1

IR K . BURFABATFTE R . FATA X LETFIEI H 1 TTRRE AT EA S 20 i Jakaft !
X <THA > - < 558 > - < TR >

¢ Linux - https://git.kernel.org/ - GPLv2

* skiftOS - https://github.com/skiftOS/skift - MIT

* FYSOS - https://github.com/fysnet/FYSOS - FYSOS’ License

¢ LemonOS - https://github.com/LemonOSProject/LemonOS.git - BSD 2-Clause License

e LZA4 - https://github.com/1z4/1z4 - BSD 2-Clause license

* SerenityOS - https://github.com/SerenityOS/serenity.git - BSD 2-Clause license

* MINE - (—> 64 {i A RGERY BT SIEBEY  FI55 AR MRHL At

e cheore - (PURBAERSG: WIT TN BRifp, B EOW PUK Tl kot

» SimpleKernel - https://github.com/Simple-XX/SimpleKernel - MIT

* rcore-fs - https://github.com/rcore-os/rcore-fs.git - MIT

19.1.9 HEIRANBRXIETE

commit a8b621c8dlfe77251b8edeafe258dclee7366dd5
Author: login <longjin@ringotek.cn>

Date: Sun Jan 8 15:47:44 2023 +0800
% F B FlibcW B Hcerti.SHicrtn.S, ¥ R # 5x86_64-elf-goc A E 2 B 5 B (#144)
commit 9358ff0f6f7daal8d6fab4497de025736b3d6725
Author: login <longjin@ringotek.cn>
Date: Sun Jan 8 15:06:52 2023 +0800

Add v0.1.3 changelog (#143)

* new: 0.1.3%X4TH &

[y
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https://github.com/fysnet/FYSOS/blob/9a8968e3d6600de34539c028c843f4c06d134039/license.txt

DragonOS, % {Thi4 dev

(% L0

* R EEENBEREAN TR A B RN A
* ¥ Frbootloader X #4
* update: f& /> X &
* new: 4% 3 XA
* update: I B 4% M XA
commit f£d91905f022b3ceaab9%e666d1£ff42d91£fb8d40ef

Author: login <longjin@ringotek.cn>
Date: Sun Jan 8 11:38:59 2023 +0800

k% Fgce. binutilsW AT, TEEHRERAFA (#142)

commit 62e4613978193aaf5d949a331df0398£2d085a30
Author: Gou Ngai <94795048+AlbertSanoe@users.noreply.github.com>
Date: Sat Jan 7 23:15:37 2023 +0800

f£ flrust E #softirgbl 4l ; M RRtcIR 5y W 4 % % 4 A A (#138)

* f# flrust E fsoftirgl #l
* fB RRtcIR 3 oy 4 F B F A

Co—authored-by: longjin <longjin@RinGoTek.cn>

commit e9fdc57b£f878flbc5cc5743dfaceaecf743439291
Author: login <longjin@ringotek.cn>

Date: Sat Jan 7 22:36:49 2023 +0800

B AT fopentmode X H W L E. FEE, CH AT AL E fiposix,  5Linux £ — %%, ¥ %
o (#141)

commit 2224c93ea968bc74621f7el124b4acal04875b3eba
Author: guanjinquan <1666320330@gg.com>
Date: Fri Jan 6 21:29:23 2023 +0800

5% #1libc, # # 7 O0S-specificT B4, 4% 7 # T gcc-11.3.0H Dragon0S userland.
—compiler, # # T mpfr,gmp,mpc/E (#134)

%l Rust # B} 15

[y
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DragonOS, % {ThE4 dev

(% L0

* & % include % #&

* U T 4 #libsysapi.afr /bin/sysroot/usr/include/+1ib/ ¥ K

* & % .gitignore

* M B Z &

bR AT B

* #FHWcert0d crti crtn

* G Fbinutils i & ) R H

* fflush () Ft fprintf () & & & L 3

“ RERFEHN, BAMSKLibcH & K

* B 5 4] #sysroot

* A Y stderr 47 4 b

* B W T stderr By A1 48 1L

* N MR hr ot stdio By fE w4 E

* ARG

* {5 47 Fstdio X # # R 4t |1 &

* bugfix: 4 £ fprintf & & B Kbuf iy 7 &

* & Hshell® EH AN T K E AmainT F £ _start By 5] &

* Fr#_ cxa_atexit (gccE K libc# X A)

* ¥ Juputchar puts

* EHENBERGHEA, RIALEZHK, ¥ Alegacyh R % &

* B H G F A

* stdio# fueof By E X

[y
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DragonOS, % {Thi4 dev

(% L0

* ¥ Wextern cplusplus

* mpfr gmp mpc M & A

* ® Flibsysapi.aH libc.a

* fu F ferror fopen fclose

*

LR R N SR U

*

¥ Y build_gcc_toolchain.sh ¥ #y-save £ ¥ % % -save-cache
Co-authored-by: longjin <longjin@RinGoTek.cn>
commit 61de2cdc3f29cdc6c441£128119e01e003e6f3ca

Author: login <longjin@ringotek.cn>
Date: Tue Jan 3 23:09:25 2023 +0800

B rust )L K B lockref (#135)

* new:Rust # ¥ cpu_relax (), 1 itpauseff 4, itcpufk B —2 L. B # I #&

* new: Rustfk & By lockref
* Rust By RawSpinlock # # is_locked () fiset_value () ¥ & »
* lockref X #4

commit 2726£101b4cc787bbd36a69afffb0112£f3a6567f

Author: login <longjin@ringotek.cn>

Date: Tue Jan 3 21:01:56 2023 +0800

M % £ Hcfs.h (#136)
commit 587086d3£f299f7394559d547¢c828191be20cfcll

Author: login <longjin@ringotek.cn>
Date: Sun Jan 1 16:53:57 2023 +0800

1. EXBZS5EFTH inod.rs 2. HVFSH B 7 % HvEs (#133)

2. BVFsH ﬁ%fé Ef(;‘f]vfs

[y
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DragonOS, % {ThE4 dev

(% L0

commit 843e442971a47693£37a5£8d3452c383£7325359
Author: login <longjin@ringotek.cn>

Date: Sat Dec 31 18:43:05 2022 +0800

BAinit#H B EIR R TLs gsFHFHFH W F A,  (#132)
commit 74bde36e014££501241b£f40dd83653db47a2c8e4
Author: guanjingquan <1666320330@gqg.com>
Date: Sat Dec 31 17:35:39 2022 +0800

Patch porting gcc v2 (#124)

* F R4 E B W Include B, f#F HFincludelt A F E fu <libc/src/include/>" 7 &

* & % include % 2

Co—-authored-by: longjin <longjin@RinGoTek.cn>
commit d4f3de93a23e4bd4f000a3663768d47d094b£f188
Author: login <longjin@ringotek.cn>
Date: Sat Dec 31 17:26:12 2022 +0800

f# ARust E #yCFSH & % (#131)

xR R AW

* € softirqg vector# s BlcX ¥ (K k% .h)

B HBOH T A KA P B RE R

* new: {# f rust ® #CFS

* il Bk B & fEsmpH K F W HPET W BT # X B K

* R A

* il B £ & B dunce R
commit 156949680c83£f2d7e3b21ed68b11698b88eaf396

Author: login <longjin@ringotek.cn>
Date: Sat Dec 31 13:47:49 2022 +0800

[y
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DragonOS, % {Thi4 dev

(% L0

—bugfix: B Z Y Msched VBT REH, ENHABROHGKE, B TAAFH LT XA, T2 LW H

— (#130)

—bugfix: % Z 4 ff fisched VETREH, AV HBAENHE, I TAEFHLTXH, 2K LA

bugEix: B E M BE RN ER T RRBERAE RS, AF HraxFHE, NT S HH%EE R E XA

commit 882f0b7e7498dbff8de527b2b9159b7£6e6359cH9
Author: YJwu2023 <119829947+YJwu2023Qusers.noreply.github.com>
Date: Wed Dec 28 19:35:17 2022 +0800

% 2 W Foug G orub % % B A B R (#129)
* B & W Foug §ogrub & Rk W A 8 4 %
* & % /bug
commit adcl846b06£fb862caed049£435fc0061488a6f£f9

Author: login <longjin@ringotek.cn>
Date: Mon Dec 26 13:13:12 2022 +0800

W Flib.

ors¥, farchH R W B EZHTER, KA MERE Harch W RB K, K F Z 4 Tarch::x86_

—~64 (#128)
commit ac643d420b22f9d454ecefccd51ed34a9664586b
Author: login <longjin@ringotek.cn>
Date: Sun Dec 25 23:53:35 2022 +0800
new: # ¥ rust § é’yRawSpinlock (#127)
commit 998390210549b47e6bdcc3fdab49eff4086adl8b

Author: login <longjin@ringotek.cn>
Date: Sat Dec 24 23:30:26 2022 +0800

B W signal X # (#126)

* Fr W signal X A4

commit a7f5ca7b67160557ab£f84a1169dd60093220aeb0
Author: YJwu2023 <119829947+YJwu2023@users.noreply.github.com>

Date: Sat Dec 24 23:29:36 2022 +0800
(BRI
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DragonOS, % {ThE4 dev

(% L0

% & T #grub2.06 1 & # & ##  (#125)
* B Egrub TR ETR T E TR
commit 82762007dad4l1148eledldfd465211leb5c8ba2clbe
Author: login <longjin@ringotek.cn>
Date: Fri Dec 23 18:11:47 2022 +0800
Update makefile.yml
commit b975025ec8854ca232152f4eed4cc2226891a34c
Author: login <longjin@ringotek.cn>
Date: Fri Dec 23 11:45:19 2022 +0800
Update makefile.yml
commit ad2bb74d949bfcb2935e43ac7b261d7ecce23389

Author: login <longjin@ringotek.cn>

Date: Fri Dec 23 11:21:22 2022 +0800
Update makefile.yml
commit 6b7776d189%ab5f19fbab20d6c5c9ed3ab20c7ab6

Author: login <longjin@ringotek.cn>
Date: Fri Dec 23 10:59:15 2022 +0800

& IE smp fymakefile F ¥ & % #ASHy 5] A
commit bebl2al188b6cbbcdl196796ac2aelecd7d8ed8223
Author: login <longjin@ringotek.cn>
Date: Fri Dec 23 10:57:39 2022 +0800

Update makefile.yml
commit d65c527730e5c8a75£6dad0£996c093040699%¢ee3
Author: login <longjin@ringotek.cn>
Date: Thu Dec 22 22:58:28 2022 +0800

Update makefile.yml (#121)

commit 5ed4cd460200cbl9aae8c3c67dfd77e1e9f0e105

Author: guanjingquan <7582248l+guanjinquan@users.noreply.github.com>

[y
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DragonOS, % {Thi4 dev

(% L0

Date:

Thu Dec 22 21:09:12 2022 +0800

Patch gcc toolchain (#111)

*

*

i Y GCC_cross_compile——tool_chain

- BRAABTEBEHENR, 27/ WHA
apt ZH W H -y, X FHF #H A

ORI LB WA IR WA

BEHEHE RN, 2R AT —FHFEA

new: %% KRG FHE G XH

¥ #Hmakefile

B & grub® ¥ A SHOME/opt/dragonos—grub |

new: 3 # dockerfile

ke hERR TR AN (EEEFLH R RpanE A THEER WK S & Wip)

1% % 4 # T debian bullseyefy &

BUH 48 & R A

% ZMBRE # 55 B KK E B 3 A & Hbug

B f£docker ¥ 4 ¥ grub

% Rgrubty i A2 K B E P AL L #AT

bootstrap.sh ¥ fi——no-docker

& JH 3 M #y docker 4 # # &

B, BT — % X FgccHcheck

Co—authored-by: longjin <longjin@RinGoTek.cn>

commit ba0d93d8b26034abc54bcaf3f0££04863bbd076e

Author: Gou Ngai <94795048+AlbertSanoelusers.noreply.github.com>

[y
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DragonOS, % {ThE4 dev

(% L0

Date: Mon Dec 19 15:04:37 2022 +0800
refactor rtc module in rust (#118)
* Frust® #rtcf
* refactor the rtc module by rust
* rtc-updated
* rtc-updated-4
* rtc
commit c¢588d6£77£4b38939701b946228218ea8la7c8dc
Author: login <longjin@ringotek.cn>
Date: Mon Dec 19 15:03:44 2022 +0800
Patch add abort func (#120)
* xFF R T sigkill AN H 5, Hdm AR 3
* bugfix:libeH , EMfFE 5L E & K, K ZEMsigkillsy & &
* ﬁﬂgetpid/\%ﬁm
* W Jn 7 raise., kill, abort
commit 47f0dl2alflalaallbe8e75lecdbf76£0cb596d9
Author: YJwu2023 <119829947+YJdJwu2023Qusers.noreply.github.com>
Date: Mon Dec 19 14:53:51 2022 +0800
% & docker % ¥ Bt 7 ¥ & i Wbug (#119)
* 5 B docker % % W * % &R H Hbug
* & B grubdy B M K B N bug
commit 978043e47d1143ca2d5cf22b20793£032e8eb5a5

Author: login <longjin@ringotek.cn>
Date: Sun Dec 18 15:09:15 2022 +0800

B A YR %F AL F Edoststools i, Tk IE# M A a4 5 1% o 7 &

(#117)

[y
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DragonOS, % {Thi4 dev

(€AY

* B E YRS FRF fEdoststoolsit, T HEE#HA RN & HE %6 A
commit £9127772dc372a2e607388£dd6818d3£9c4c6d28

Author: YJwu2023 <119829947+YJdJwu2023Qusers.noreply.github.com>
Date: Sat Dec 17 23:43:23 2022 +0800

% & docker % ¥ Bt 7 ¥ & i Wbug (#116)

19.2 v0.1.2

ik ARAEE: ik longjin@RinGoTek.cn
2022412 A 17 H

19.2.1 Fik&E KA

DragonOS VO0.1.2 it iy DA /MK FE BTk AU -
* g3t longjin@ringotek.cn
o 2@ wuyujian@DragonOS.org
* Gou Ngai sujintao@DragonOS.org
* ¥ JT huangting@DragonOS.org

o FCHH 1297389017@qq.com

19.2.2 #BhEZE

R DA 24, AT AN %S 7!
¢ David Wen
» Seele.Clover

e TerryLeeSCUT
«

« slientbard

Horp, ARG Seele.Clover 45 DragonOS i H ARG 500 JUAYBEI)-5 5045 | AT Ta— BRI, FF

fFAEL, R REREZ B ] -

160

Chapter 19. %{TH=&



mailto:longjin@RinGoTek.cn
mailto:longjin@ringotek.cn
mailto:wuyujian@DragonOS.org
mailto:sujintao@DragonOS.org
mailto:huangting@DragonOS.org
mailto:1297389017@qq.com
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DragonOS, % {ThE4 dev

19.2.3 EHAE-A#

o & rust_helloworld XU (#113)
* Signal: VR MG S AL BERR R, BEAZHEA H E 1) handler, (#112)
- XFFkill fiy
- RVFI P E E XE S AT R L
- B2 NRGEIPHH: SYS_SIGACTION, SYS_RT_SIGRETURN
— libc 34l signal (),sigaction () K%L,

— B H SR IHRRY sighandler, BJ: HA 1 M&3% void handler (int signum) RRUH(E
SRR, XT A —MESAIEEE void handler (int signum, siginfo_t *info,
void* data), MASCRHEHE =S4,

* FEWZARIE P IIA B & Y stdinth STPF (#109)

o JHEEGHIFE grub HEIA BT (#108)

o FrH 32, 64 i vefi 23l (#105)(#101)

o FEIN IR grub-2.06, MR FAILLE grub BN B S Tkt T IR
« BT timekeeping FEER (#106)

* bugfix: B5 rtc Wt BCD M THAR AR, & 1 ALHE day FBei IR (#104)
o new: JPAIRESCR (SEI T —2F)

* bootstrap.sh fE T 2 rust 5 14 [

o HOfT CHUEEARST S

* procfs->status I {27 preempt FIKE LZATH ] (#100)

o ffz BRI R u6d HIYER—MECH 0 1Y bit (#100)

o fEe T AR AR U032 local_irq_restore JCIAPRIUE IE A1) rilags F{ELRY )8

* fiJH Rust EHYHR HIGKE) (#99)

19.2.4 EHAET-AFIMRE

« about app: TN Y HiHA 1 git commit shal DA S #4 ZEf[A] (#114)
o shell: 1842 shell %] exec iy 4% £ X} BEAR T PEZ A 2 ) R (#114)
* shell: exec AN & J5HBFTEEI (#100)

* new: Jlll iz signal J1J i) app

o ¥ libc H EdEfTIREL . S cargo /E4 rust AL HE S
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DragonOS, % {Thi4 dev

19.2.5 RS, ARG TH

fnT DAL AR J5 2R PR RS

i Git 3RER
o f&A] DA A https://github.com/fslongjin/DragonOS/releases | 2, & i iU ACTS , PA M GRIEIFRY, "BfTH
W .
o FRATIE gitee FA GBS GETAL R https://gitee.com/DragonOS/DragonOS

i#id DragonOS R {457 R ufiFRE

o fERE TR GitHub 18, ARGE R G, RN 107 BT A5 117F 2 DragonOS (&AM AR ALY,
FMFraEd 7 sBel, T DAEE AT #hk 5 ) SR i
AT PAE 1 BE 130 U E] DragonOS HMUR AL, ARG IF4F B nlIE AT I RERE B 1R -
e https://mirrors.DragonOS.org

¢ https://mirrors.DragonOS.org.cn

19.2.6 FRRKBEHA

#ik: R DragonOS i HEHE A, DragonOS bh GPLV2 JFURHNSIETT 47, i fE4K1#] DragonOS
VRTINSO P (IF(ERRT 3R SCR) B, #AE AR GPLY2 HybUEE T4
ORI, TR 5 L ST U BLE R 5

BOR— AP0, BRGSO, B P

REF RGBT NI, G2 OTF UL

HA180) DragonOS 1) F1 64 HE, (RLSHIRIFA (A AR ARG AL, WA BT GPLY2
i

VEREBRERS, XETERIFRHLN, LA BRI DR RIS, SRR 0 22 S G
Be. (BB S RT3 5)

JEL, WER, 0 GPLY2 Ay SoR, 35T DragonOS IE(st TP &IMIAKIT, b1 HER I GPLY2 il
FFUR, FFRRIIHLEE T DragonOS JEFT T 110, A BRIERC SRS AR P Uy I 3RS DragonOS 195
k.

(A7 DragonOS [TF KT, AESEDARIREIINS, MATFIRIE SO (5 UTF RO ICHS, 75
MBI GPLV2 HiL.
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DragonOS, % {ThE4 dev

KTV Z, WO E0% P H AR H 5% T LICENSE SCfF, 7R, M8 GPLV2 fh i 2ik, K
AT 9 SORRA AR - AR TR AL LS

FrFRFERTER
DragonOS #EFF 4 it Fift, 5% T SEFFIT FI BT, S s| AT Ao CHD, IRek 325 11

IR . BURFABITFITE T . FATRFX LETFIRI H 0 TR AT E DA 20O Y Jaf !
s <TUH A > - < 8% > - < TP >

 Linux - https://git.kernel.org/ - GPLv2

« skiftOS - https://github.com/skiftOS/skift - MIT

¢ FYSOS - https://github.com/fysnet/FYSOS - FYSOS’ License

e LemonOS - https://github.com/LemonOSProject/LemonOS.git - BSD 2-Clause License

e LZ4 - https://github.com/1z4/1z4 - BSD 2-Clause license

¢ SerenityOS - https://github.com/SerenityOS/serenity.git - BSD 2-Clause license

* MINE - (4> 64 i ERGRYBOT LB HF5 AN RMEHL ik

* cheore - (HUCERAERGE: BT 5L BRitgil, B0 AUl i

» SimpleKernel - https://github.com/Simple-XX/SimpleKernel - MIT

19.2.7 HEilR AN BRXILTE

commit 7a818da88alc7al760de7671141b0celcade3dde

Author: login <longjin@ringotek.cn>

Date: Sat Dec 17 17:49:12 2022 +0800
Patch about auto gen version string (#114)
* new: about appW, 27 Y B B & Wgit commit shal bl X #§ 2 B |4
* bugfix: & Hshelllfexeci & X 43 KA M HHEF R FA

commit 83a7aaad6bbc411c43d4£fc099c6c8884efbed771

Author: login <longjin@ringotek.cn>

Date: Sat Dec 17 16:31:50 2022 +0800

M & rust_helloworld XX (#113)

commit 6efd4740336205c9bfdd8bl6deb67ceec2f38781le

[y
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https://github.com/fysnet/FYSOS/blob/9a8968e3d6600de34539c028c843f4c06d134039/license.txt

DragonOS, % {Thi4 dev

(Fz E70)
Author: login <longjin@ringotek.cn>
Date: Sat Dec 17 16:27:50 2022 +0800
AR EEXGELEREK (#112)
*new: AP AEMEZLERH, 4 # N g & X Hhandler
*BERTEESHET S AP L E R K Hbug
* new:sigreturn
* M g E B
commit 0e0cl187484281768391e131495£f0655€40d70ct?7
Author: login <longjin@ringotek.cn>
Date: Fri Dec 16 16:20:09 2022 +0800
ERBERGF AN EE X #stdint.h X (#109)
commit d02e6eadl112ad520aad4090ff73cdf592e14c0a82
Author: login <longjin@ringotek.cn>
Date: Wed Dec 14 20:01:55 2022 +0800
P B G Bgrub By WK B 4 (#108)
1. bugfix: & % Fgrubty B & oy 3 4 # 17
2. #grub T # JH & #% A tuna
3. L EN AR BB A
4, ¥biosX # %k % % H legacy
commit 38b341b8aa671f75ac26d0505%9aa2e9a09e653b7
Author: YJwu2023 <119829947+YJwu2023Qusers.noreply.github.com>
Date: Wed Dec 14 16:58:49 2022 +0800
W 32{Luefi B 5 (#105)
* 32 fruefi B F
* 14 & /\bug
* M fngrub AR M G F X K
* B hn AR Higrub Gy F K kWK
(BRI
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DragonOS, % {ThE4 dev

(% L0

* % IE B R
* BE XX kA £ Hbug
commit 01876902fbf6ed43992cc7d153bd8c505¢h5224b

Author: Gou Ngai <94795048+AlbertSanoelusers.noreply.github.com>
Date: Wed Dec 14 15:13:54 2022 +0800

¥ Y timekeeping# H (#106)
* o T timekeeping#
*RAN XA AT ER
Co—authored-by: longjin <longjin@RinGoTek.cn>
commit 728aca308917a7d4d0bal0fe8174e9408d77a9%a6
Author: login <longjin@ringotek.cn>
Date: Sun Dec 11 22:59:47 2022 +0800
bugfix:  Zrtch 4 XBCDE H#THLWMEE, KT A BdayF BB F A ($#104)
commit 237e95c6ddce72d72ae7fedfecadl2fab82b3622
Author: wwc-15172310230 <78997674+wwc—-15172310230Qusers.noreply.github.com>
Date: Sun Dec 11 22:22:10 2022 +0800
i Buser Flibsi libc H F & H (#103)
* Jf Euser T libs Wy libc H F & #
* & IE .gitignore X {f & 7 &
* B ATk A
Co-authored-by: longjin <longjin@RinGoTek.cn>
commit 2291ffdeceldc5a703602£79f74df8a4854d215b

Author: login <longjin@ringotek.cn>
Date: Sun Dec 11 20:09:58 2022 +0800

X A% EFH (#102)

[y
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DragonOS, % {Thi4 dev

(% L0

*new: FRAARXH (ZRRT —#)

* bootstrap.shff ¥ T #Hrust |8 i 5 &

* B “MBARAKT XM
commit 7f439c5ddbd2ecffc112149d16983975£523052¢
Author: YJwu2023 <119829947+YJwu2023@users.noreply.github.com>
Date: Fri Dec 9 16:08:54 2022 +0800

¥ muefi B 3 (#101)

* ¥ fnuefi B 3

*

(S

*

uefiff &

MR R B ER

WK N RCINE & R el N

*

1% % X86_64 4 x86_64
Co-authored-by: longjin <longjin@RinGoTek.cn>
commit la2eaad402f05f82aaeebele03824534a0a425d4d
Author: login <longjin@ringotek.cn>
Date: Thu Dec 8 22:59:51 2022 +0800
signal iy 4L 3 (killér 4 ) W& — 6 H b 69 3t (#100)
* ¥rentry.SW T4 Wret_from_syscallf & M| %, % % jmp Restore_all
* new: HinH Wpt_regsEERBEA P SHERK
* new: rust#clifoisti# ¥
* YR W H Bipt_regsRERB AP AKRE, % — % N Huser_mode &

* ffz @ HBuedd By £ — ME A 0Hbit

* spinlock#¥ fu spinlock irg spin_unlock_irg

[y
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DragonOS, % {ThE4 dev

(% L0

*

Wb BRE AR FARRRLEATN A

E W Efi_convert ) £ & B A7 &

new: M| i& signal il # app

kT % % B § Flocal_irq restoref i 3 W E| IE # W rflags iy & &y I} &

new: execHr AW ue"fF £ iE AT % M
procfs—>status# f1 § Fpreempt f1 L i 4T W
¥ % 5 A 3 % WFFIBind2Rust trait ¥ W 4 & & ¥ i &

new: signal 4l # (kill)

¥ F fireviewd K I — L@ ¥ F A&

commit £8b55f6d3fcbfl52alcb6d6fc722bf1607418b28

Author: TingHuang <92705854+TingSHub@users.noreply.github.com>

Date:

Tue Dec 6 22:15:03 2022 +0800

Patch uart (#99)

*

7 IUART IR 3 40 % X #F

AWM o X, Brustéh B 0 ] 3 R % fr A\ Package #

A mglib. . h Xt & rust R &, W fruart W ah R4

W B R R RERA R R

BT e R BK, RELEAAKY &

4 Fluart R 3 ¥ 8 & s firust 3 &

B FHEREBER, BRCEFRAE D

A firust & 2 I 3

A fpuart.hsk X, K # 0o XA K fenun

[y
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DragonOS, % {Thi4 dev

(€AY

* AmER, AENRG
commit 036acc52ce9d0fb9e7d92768££74939a29c07£32
Author: login <longjin@ringotek.cn>
Date: Tue Nov 29 21:46:13 2022 +0800

Bentry.SH T4 Wret_from syscall R & M &, % 4 jmp Restore_all (#98)

* ¥entry.SW T4 Wret_from_syscallf & Ml %, % % jmp Restore_all

19.3 VO0.1.1

i RKHEHE: i longjin@RinGoTek.cn
20224F 11 H 27 H

19.3.1 & RE

DragonOS VO.1.1 it As i AT /MK A TR RS :
 fp3E longjin@RinGoTek.cn

* JETF(E] zhouyuzhe @DragonOS.org

19.3.2 #EhFEZE

RBPAT 23, AR AR5 7!
* David Wen
e TerryLeeSCUT
. ff

* slientbard

Hor, ARHIE David Wen 25 DragonOS i H AR i 1000 JTAYEB) -5 530H5! BATH TR, £5
franEic, HabRHAERZERIMIA .
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DragonOS, % {ThE4 dev

19.3.3 EHAE-A#

o 4 rust i (#77)

« port kmalloc and printk to rust

« rust K kdebug kinfo kwarn kBUG kerror %

* bugfix: B VERE peb FEMIIT, AHF FABER I B ) v
« Hrgitiife: #%3h asm.h #l cmpxchg.h

* signal )14

* procfs: FrFHHEFEY status

o TR — U G I T 0 B TS B A R 4 1 A

o ff fork A ARG FL BN 3| fork.c

19.3.4 EHAE-FH IS
o shell: 34 kill fy4>, A1) B ARHAR &5 5. (HETAhA 523 signal MU, R E ARIERLE R fE
R

19.35 Bl . AHmESETE

FEnT A I AR T AR AR ARG :

#id Git 3XE
o 3] DA A https://github.com/fslongjin/DragonOS/releases N # K A ACHS , PAMIRVEIFRY, Wity
FRERTAL
o FRATFE gitee P A GBS GEEVHL T https://gitee.com/DragonOS/DragonOS

i&it DragonOS #h R 1RuFRE
AR PITIE Gitklub 18, KRR, A T 7 08T 4 #11 F 4 DragonOS #O4F UAH) 3,
AV ERS R TR, 0T DA AR ik 7 ) B AR -
REnT AT L Bi R PR E] DragonOS fYRISEAE L, DA R Ak i i a4 TR AL B 1R o
¢ https://mirrors.DragonOS.org

¢ https://mirrors.DragonOS.org.cn
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DragonOS, % {Thi4 dev

19.3.6 FRRKIBEHA

#rik: et DragonOS TiH i i % i€, DragonOS A GPLv2 JFRR MY AEAT A A . A7 iE$KA5- 2] DragonOS
TR DA AR B BB il ity (LA (R BT —BElEIAS . SOiY) 9N, HRRESZA FATisd GPLV2 Phisdl$z T
AR, T PR e 75 B~ PSP LA 14 3L 55

R, PRIPIT IR AR, AR R

XEF R RN , EA S RIATRITIR L

FA152al DragonOS ) A fi &4 . 1), (R IEHERITA T ABA BRI AidAlat, A GPLv2
P

TR RIERL, X T RO, JUHR B P IRAE T DU AR G5 . AR AR T AR 2 2 BN tiE
o (RREmA S BN ) -

FH, IR, #8 GPLV2 Pl R, BT DragonOS & Mm "R IT & I, 2 [ BER i) GPLv2 HpY
FFUE, FEARHIHELT DragonOS #E4T TSI, AN PRUEK SEE AR (1 P B (8 ¥ 2K IS DragonOS 1) J5i ik
JAs o

B {153 DragonOS WJT A AT, BEWLARIRERTT 30, MATFUEERBE G 0T A MRA R RS, 5
Wit fe GPLv2 HpsLs

KT MM A A, SR 0 P H AR H 5 R 9 LICENSE SO, iR, #20 GPLV2 il i 2k, M
AT S SORRA BATIEASE ) o AT R RUAER LS5

FrRERFERTRR
DragonOS {EJF & (id A2, 2% 17— LIF IR H (3T, sE 5 I T TR AU, TRe 25 1 i

MIRE A . DR ATFAE T . FATRHX LEIFIRIH A TR E A T EOA S 2O i Rl !
s <THA > - < 8% > - <TFEH >

* Linux - https://git.kernel.org/ - GPLv2

* skiftOS - https://github.com/skiftOS/skift - MIT

e FYSOS - https://github.com/fysnet/FYSOS - FYSOS’ License

* LemonOS - https://github.com/LemonOSProject/LemonOS.git - BSD 2-Clause License

e LZ4 - https://github.com/1z4/1z4 - BSD 2-Clause license

¢ SerenityOS - https://github.com/SerenityOS/serenity.git - BSD 2-Clause license

* MINE - (4> 64 (ARG BT SLHN BT A RGHEHE it

* cheore - (HAHRIERSGE: BT 55 Wrigil, BEDW; YUl AL

* SimpleKernel - https://github.com/Simple-XX/SimpleKernel - MIT
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DragonOS, % {ThE4 dev

19.3.7 HAIMAMARXICTE

commit d65ade9c59090767470d00966a398fe27£fbd290d
Author: DaJdiYuQia <88259094+DadJiYuQia@users.noreply.github.com>
Date: Sun Nov 27 14:21:31 2022 +0800

Patch procf (#95)

* debug color problem

Co-authored-by: longjin <longjin@RinGoTek.cn>
commit 6cb769c423b09e88feal763210200a716477bela
Author: login <longjin@ringotek.cn>
Date: Sun Nov 27 14:17:36 2022 +0800

¥rinclude H X T Wrust KRB HE B AN N L E T HERE (#96)

* ¥include B X T HrustREBEH BN E Y E THERT.
commit 27a97abd2474b03ad09b562e5edllelfdae8eb32
Author: DaJiYuQia <88259094+DaJiYuQia@users.noreply.github.com>
Date: Sat Nov 26 17:34:00 2022 +0800

Patch procf (#90)

* 1234

* 123

* 4 master

* procfts

* procfs B #HBEERE A

* modified code

* R EZ IR

* R EAR KR
(A
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DragonOS, % {Thi4 dev

(% L0

#IK 2 AR

* modify permission

* JH & run.sh

RORE R E R AR RARE R A

* Ik & .vscode/c_cpp_properties.json

* M B process.c ¥ 4 i Hdo_fork

* remake procfs

rBR-BTEA

* BHREA

* modified

* data_puts#k ¥ K # ¥ JE return

Co—authored-by: longjin <longjin@RinGoTek.cn>

commit ad23fcddf893d7£92d2bf3efdb66e969416d2852

Author: login <longjin@ringotek.cn>
Date: Wed Nov 23 21:34:35 2022 +0800

bugfix: & £ # £ B H i K B K signalfisighand ss Wi B % # & ¥ :

* bugfix: 15 £ 3 £ £ ) B K B HKsignalfrsighand iy bug
* WM H F 4 #: David Wen
commit 0274cdb6eeec01885232e7418a501857cb76da69%e

Author: login <longjin@ringotek.cn>

Date: Wed Nov 23 20:43:18 2022 +0800

& IEdrop signal % # fK dybox Xt £ W & 5] AL (#92)

* fix: exit signal and exit sighand

commit c8025a88798dc57eccbd7£20ad69de695445638¢F

David Wen (#93)

[y
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DragonOS, % {ThE4 dev

(% L0

Author: login <longjin@ringotek.cn>
Date: Wed Nov 23 20:18:22 2022 +0800
new: 7f fork it # W signalf1sighand (#91)

* refcount %] # 14

* new: 5£ Fcopy_sighand
M % sighand_struct fywgh, £ ¥

del:

Author:

* new: % ¥ L Hsignal i

* new:signal Ml x & £ & 4

# Jtbindings.rs

* #% 3 asm.hF cmpxch

Wed Nov 23 11:38:20 2022 +0800

Date:
signalfy K # (T HRATHEZ]
* A @ Fspinlock.h ¥ f, 4 preempt_enable () # 3k B 1§ 2f include 7] &

* fix:
* new: rust | é’{lkdebug kinfo kwarn kBUG kerror #

REFEH, B Rrust R A B

* new: ## Jlsignal
bugfix: M ¥ # N sighand i fuaf |5 &

commit 66f67c6a95b8aad85cfd2146a86e5e3e6a3568e7

login <longjin@ringotek.cn>

5 BOAR B Hy g5 AR )

EEE

7N

¥ %M

W—EEEH A

E

g.h
2 (M AXHFEXATHAELZAS

* new: signal i & #
commit 3d729e2069e01ee07525££83167566dac5322a40
Author: login <longjin@ringotek.cn>
Fri Nov 18 17:59:33 2022 +0800
bugfix: 5 & # BpcoW B Ik B, K% % & B % 8 1

(#89)

TR E &)

(#87)

Date:
* bugfix: B 4 ¥ Zpcopl B B, KK H N2 &+ #l B8 A
new: pcbff kxapi X #
XA N H R
(BEF)
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DragonOS, % {Thi4 dev

(% L0

commit Obfe94f46be9bddelade8la20e803aazaafd2964
Author: login <longjin@ringotek.cn>
Date: Fri Nov 18 16:32:15 2022 +0800
new: rust'Fé’{lkdebug kinfo kwarn kBUG kerror #Z (#86)
* new: rust | B kdebug kinfo kwarn kBUG kerror #
commit c6174797dcf3427£f38bfa0f4bd3e039¢c319f7c5b

Author: login <longjin@ringotek.cn>

Date: Thu Nov 17 20:29:29 2022 +0800
fix: f# Bbindings.rsf TR £ L& 6 5 M (#85)
* fix: f# Jbindings.rsifl — 3 % £ B A A
commit cffd7144fbed84£9775e89d7099602c6ccc5a510

Author: login <longjin@ringotek.cn>

Date: Wed Nov 16 15:18:03 2022 +0800
signalffl X # B H M RAG LM B A (#84)
* fi Bt @ T spinlock.h ¥ & 4 preempt_enable () # ¥k B & 3f include 7 &
* new: W % % W signalth # 4 4 H

commit fb6c29d01d4cf92368efec08c01led419c2a941£7d

Author: login <longjin@ringotek.cn>

Date: Sun Nov 13 16:43:58 2022 +0800

port kmalloc and printk to rust (#83)

*

% W #% % cbindgen

*

H1ib Xk B & A libs X fF % (M Serust iy o %)

*

SEH Y 4 F Wallocator

*

%I T printk &

* new: 5% # Tprintk W ¥l &

[y
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DragonOS, % {ThE4 dev

(Fz E70)
commit 82d2e446a40le7eeeb57a847£48a6d162931170c3
Author: login <longjin@ringotek.cn>
Date: Sat Nov 12 15:25:54 2022 +0800
new: % B # 4 cbindgen (#82)
commit 2aaf7808efeddecfaadd51aed4f8892e667108578
Author: login <longjin@ringotek.cn>
Date: Fri Nov 11 22:21:44 2022 +0800
% W ¥F 5 ANcbindgen, 4 mrust-CHJFFI (#81)
* f# Bcodeql k& K IF] A
* new: # W # 9 Acbindgen
commit 2813126e3190c93cla836a647b259%9a7adbelcf3
Author: login <longjin@ringotek.cn>
Date: Fri Nov 11 15:35:37 2022 +0800
B W rust ££fi (#77)
* Bl N\ cargo
* HW M cargo.lock B iR B
* f RvscodedR % IF] A
* new: rust W Rt 4% I HciE = Wprintk_color
* 1. KR Rrun.shty THEHF A, T AHLADT B Hymake s &
2. fidocker4s 4 W 4 #rust
* ¥ KFworkflow
* update workflow
* new: f# Jworkflow X ik 1 it 4 % W 7] A
commit 5e023cf7911333eb05bfe65704dcedb01fadd0a’
Author: login <longjin@ringotek.cn>
Date: Fri Nov 11 15:21:45 2022 +0800
(BRI
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DragonOS, % {Thi4 dev

(% L0

Update makefile.yml
commit e€44795008£7e34d2068cf28dcedbcb91£f5ccd66b

Author: login <longjin@ringotek.cn>

Date: Fri Nov 11 15:18:13 2022 +0800

Update makefile.yml (#80)
commit ec5fb84b61c313824cc2199%ab64e3afdb7e5£895
Author: login <longjin@ringotek.cn>
Date: Fri Nov 11 15:08:09 2022 +0800

Update makefile.yml
commit 6d9dff5f1ff347ea780a0249%9e54eef356cdcaaea
Author: login <longjin@ringotek.cn>

Date: Fri Nov 11 15:07:48 2022 +0800

Revert "Update makefile.yml (#78)" (#79)

This reverts commit badc7d238f2341e844a90be3e357e5dd77a447fc.

commit badc7d238f2341e844a90be3e357e5dd77a447fc
Author: login <longjin@ringotek.cn>
Date: Fri Nov 11 15:05:52 2022 +0800

Update makefile.yml (#78)

19.4 V0.1.0

i RKEE: i longjin@RinGoTek.cn
202245 11 A 6 H
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DragonOS, % {ThE4 dev

19.41 IS

DragonOS M 2022 4E 1 H 15 HIF MG &, BlISELELH 78T 300 K, fEXAZPNHKE, BE2580h8
ERICAE T 2/t (A 7E DragonOS W & 2w, FeEA FIEFrA 123 I A #5457 DragonOS, fR5FAL TR T
B ELZAE 1000 /NEFPA b o BB RTREE— N HAS, TS 1404 it E.

TE 2022 42 7 AR, BRFGZLER), AR E 6 Bt sidbll i/ MK R EA T DragonOS fiyJF % . 3
YRARFE R, WA, BVEREN S NT, RAOTREAIE N EIEEA SR BIERZ0E! 3]
FATHIT T 14 Rzt s, MG, EREIILESE T, fek, JOT—E R h EIEMSZ [ 10, IF
TR T 1) AR 5 AR U IR R E R GE, AR P R ARSI W A

34 DragonOS H i 2 —MBLH/KFHBAE RS, R “HOARHEEP BT E R s BE RS
H2, WAL/NEE, ERNNTERMZMET, i T LinuxS.18 KPASRAATI, S HREEAE] Linux #7K
o, AHIRATIESS B . #5505 Linux AR BORE, DragonOS FEZM T2 N, 242 T Linux (R Z Bt /E
M, ARV RS T RS nI AR AR

THZAT, T 2T . DragonOS VO.1.0 RAK KA, 22— 2. A AR TR, B&AhE
LA KPENT—%5 )7, 4E 2032 4F, % DragonOS &t Bpf A HATI NI RE SR, GEAB 1N 55 27 BUSINT) iz
PRI T DR IR R 55!

VIR, A ik, SRS, TR, AR ORI, Ak XIT R B MM A T5s 71
T, AN AR, ZRERCN B!

19.4.2 4551085

1t DragonOS VO.1.0 A KA Z B, FRARXSFRAYZIN . 13 DA B A s B O S !

o BBl v it DOR D BOPD/DE RGO : COR A SR, WO . TR, S8
RIS, Euiad s “FRATER HAREBcA A 1. BEAIEAERG” . XA, NSRS TR
RIS T AV E , NP T3 TR A Lolke Bl AF R BT, RS

o BB AT 190 R AEA SO = AR L, ARRIE O S “IREET BE, AN
FIR T, AERIED EAE T HCRAERRAS, PUS TR RS A K AR, R T Cr,
Java VAR fRTBARISIR, tH IR TIN5 app, R THHE 6 TATRIAUIS .

o PRI REEX AT IPPeE s TEEE, s 2 aril, A, ARG, W OB
ASBIACTT AR AR EA S AEA T2 =4, RKEREE XA TRKI 0. FAR, F11Eh
BRI TAR, RS H TR EAL, A BEIHE, MHER R, NIRRNEM, A AFARKE,
% Jrav]

o AEHBLTRYE: R, WIREATY, AR, AR TIPS SRR, AT A CRYLET,
FRTHRRZAITAGE. HH, e, FBR 7 HABERTTHEIN. 5 ROl Bext 3m 5
R, SCRARATSOZIH 4. FAME, FE2#BehYSCR T, fEik DragonOS BURF AP A8, AL !

o BB B R F20e TR CBRERSDY IREERENT, TEMAYTRS T, BOHRIER
G EIA TR, ST CZEREMA + KFETENUERSE © 75 2022 48 6 1Y) RA Ik
$#FEf, DragonOS HUft 1\ 45K, LA R ML st .
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DragonOS, % {Thi4 dev

o SR TR FBEE RN 8 R BN FER NI H AL i8S 280 7R 2B oS, &
TPEARWEIAT, FIRFATAT BRI i, RS ETF A X . 3R il RS 2 T 155

* Yaotian Feng: 7£ Bilibili FIR TRX AR EFRERF, M 7 RIRZ S, REVAERZICLA N
debug TJLRZJG, JURITEGRE T, 1ERB MRS, HH, BRI 5T A5 BRI
77, AEBAER RGBS A S DBERUY . A2 TR AMEZ I I .

19.4.3 GTkEZE

DragonOS VO.1.0 HUA 5471, BT AT /MK TR S [ 55 5 -
* gt longjin@RinGoTek.cn
¢ 7zy666-hw zzy666 @mail.ustc.edu.cn
o 4R guanjinquan@DragonOS.org
* J&T[E] zhouyuzhe@DragonOS.org
 kkkkkong kongweichao@DragonOS.org
* houmkh jiaying.hou@qq.com
* wang904 1234366@qq.com
* Liric Mechan i@liric.cn
* Mustang handsomepd @qq.com
* Eugene caimal2138@foxmail.com
* kun 1582068144@qq.com
* zhujikuan 1335289286@qq.com

* Alloc Alice 1548742234@qq.com

19.4.4 HEhEZE

S PATR [R5, JATRF AT SE 0!
e TerryLeeSCUT
1

* slientbard
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DragonOS, % {ThE4 dev

19.4.5 %
B AR — AR ERE

e |233h5]5:: Multiboot2

o RGHEM: posix 2008

IR

o HAISCRAE x86-64 ZUA R AbBEET FizdT

Bootloader

 {#i | Grub 2.06 /£ bootloader

AHEEE

* SCHLT T bitmap (52 LA

o SEPLT slab ZpCdE, FHORAEC/NERIY . BATN T BRI AT
o FR I VMA  (EINAFXIER)

o SCHLVMA Sz [l B

* SCPL MMIO Hitik 75 8] H S L]

E2
© X2 EIF. thiiedl, 7E DragonOS Fa)5, FFaJHzh AP ARG, (Hi2, 4 7 (b H Al AR
MSEBL, Hl AP AbBEgs b, B ESAEEtT
o HIESCEL T IPL (AEBREAZIESE ) HEZE

HREEE

o SCRRHEREM AN, [k
o NIZLFE
o kthread # 4

o P WS LR fork/viork (FERE, JHPASHY fork FIAESHIA —ERIX A, WZESH) fork
HHEAR)

o exec LEIFRR L AT A AT SO0
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DragonOS, % {Thi4 dev

o PERRAEMIIEMR (sleep) (SZHF spin/rdtse FRGREIENR . SZHF ER SCUMHE0r RO ER )

R RE

« spinlock H Jigsli

e mutex H 55

e atomic J5L AF &

* wait_queue Z5FFBAS)

 semaphore 55 &

FEHEX
o CFS s
o MR (CBHPA ZHEZ A 3k H)
o completion “5Z” A, iE—PRRBES AT S HI5E .
IPC #1Z2ia)&E {5

s EAEE

XHRG

* VFS IS R G EATfE
* FAT32 SUPFRGE (WA SCREMIER SO
o devis WA SRS, HEi R BB SCIRE M o

* rootfs RICPFRLE, FEEEMMR SO RGERHERRT, S HAMR DS R GRS

o HEESUNR . HREISEB T SO RGN, SEHREI TR S VE BT . (RER TR X
)
FH R PETihiE

M SEEE R R HETR

* Xf APIC [ HF

* softirq HHH KT HL

* BB NI ARHELT traceback
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DragonOS, % {ThE4 dev

R SRS

o SR ) SR

* kfifo Jeptse i G X
. TEAHER

* IDR BB Ea 2

o IDA ID 4y e St 2i ¢F

« VESA VBE g 7rth B Kz
o LI T BEAEEPESY, I EREA M B B B R
o SCPLT TextUI SCASLTRMESL, REMSTE YL SCAR T Bk o - HIE T L FEShBI . 2 2R N2,

e printk

P SE R
» FREERE
+ ELF AT SCH SR
o RIS
+ CRC HACPE

nHBE

o BT LZ4 JEAiPE (V1.9.3), ek scBUu i e LT~ el

A

o ktest EATTCINRAEZE

o SCRE[EAIH O (COML) i th BRRE N A B SO 2 e
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DragonOS, % {Thi4 dev

IRENFEFF I+

IDE fi#i %

AHCI 1§ # (SATA Native)
ACPI 13 9% i J5 e B A5
PCI 2 £ 5K 5l

XHCI FHUEHI#9K5) (usb3.0)
ps/2 B4k

ps/2 flbn

HPET A5 B2 5E I 4

RTC K4

local APIC g Hi 5%

UART 51 (37#F RS-232)
VBE 75

FEU tty 4

Yt A

DragonOS H jij—3t4 22 MHRUN ARG -

SYS_PUT_STRING f:J##5 F4THIF4F
SYS_OPEN #TJF {4

SYS_CLOSE 3134

SYS_READ B

SYS_WRITE 5 A 4

SYS_LSEEK % S 454t
SYS_FORK fork Z 41 i
SYS_VFORK vfork Z4 i i
SYS_BRK J# /Ny e fH
SYS_SBRK AHe It K/ INAAHXHE

SYS_REBOOT ) (K sysfs 523 /5, FHMERX ARG, 62705 BEAOBIX > R )

SYS_CHDIR PR ) TAE H 5%
SYS_GET_DENTS it H 5% i) H I St
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DragonOS, % {ThE4 dev

* SYS_EXECVE il 24 Bt REhA T8 RO RR 7 SCF

* SYS_WAIT4 %15 AR

o SYS_EXIT iE i 24 i st

* SYS_MKDIR 81| 303k

* SYS_NANOSLEEP 4P HEME (HA< 1 FP) 7E/VT 500ns B,

* SYS_CLOCK #HL 24 Hi cpu H[H]

* SYS_PIPE fl| 22454

* SYS_MSTAT FRHUR G 24 Al i AR
* SYS_UNLINK_AT il SCF-Je sl 5 ST

Rust £

© BT A B rust T hello world, TFRIERE TRIGRA, BBFA I rust E7IF %

19.4.6 FHPINE

LibC

LibC 2 R S5 B R G H A 4117 . DragonOS ) LibC SCBL | —LEfaj FRA I fE -

* malloc HENA77) BLds
o ERRhEEA

o fRTELRA LA SR R AY R AR

* pipe

» fork/vfork
* clock

* sleep

e printf

19.4. V0.1.0
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DragonOS, % {Thi4 dev

Shell H41TEF
o BRI FERFR SIS NSl iFii e i ER VI, FIL e, M)
o TS Is,cd,mkdir,exec,about,rmdir,rm,cat,touch,reboot

APPSR ERF

o PSR

19.4.7 iFEh. RWRHRETH

T DAL AR T 2R U RS

#id Git 3XH
o ] LAY Al https:/github.com/fslongjin/DragonOS/releases 2 & 1 M AIACHD, VAR SRIFEG-1, WLHE T
R
o FRATAE gitee A GG GEETAL R https://gitee.com/DragonOS/DragonOS

i#id DragonOS R {45 R ufiFRE

o fERE ) GitHub 18, ARGE R G, RN 107 BT A5 (17F 2k DragonOS (&AM RAR Y
FMFraEd 7 gBel, EnTPAEE AT #hk ) SR -
BT PAE 1 B AR U E] DragonOS HAUR AL, ARG IFE4F B AT I REREBE1R -
e https://mirrors.DragonOS.org

¢ https://mirrors.DragonOS.org.cn

19.4.8 FRRKEBEHA

Fik: Mfiedt DragonOS 1 H [ (i & Ji& , DragonOS DA GPLv2 JFURMMSEAT %A . T4 fiE$K4535] DragonOS
PRACHE VA AR B BB il ity (LS (R BR T BB EIAS . SOiY) 9N, HRREZA FATisd GPLV2 Phisdldz T
AR, T et 7 ST PSP LR 114 3L 55

BOR— AP0, BRPTFIRGCIF ISR, B P
REF RGBT NI, AL OTF UL

FA 15 )ih DragonOS 1y H i {4k . 1), BT RITATT N A RN &ikila, Wi d i GPLv2
P
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DragonOS, % {ThE4 dev

TRRIERE, X B RO IR, U S IR T CA B AR 53 . 2A AR AN T AR 2 32 1™ iR G
B (XA o i S FA T I IR 3 5 ) -

JEH., TR, $08 GPLV2 HUAER, BT DragonOS B Esk I FF R I, W/ RIFER I GPLV2 Ml
FHE, AR H AT DragonOS HEAT T8I TRFRIRUEIX SEMEMURA R ] P E Ty (1 3K E] DragonOS )56
AR

B (i DragonOS WYJT A # AT, REAZLARIFRRT 30, AATTRIERIPEN G WIT K M RA AR, 5
W faeRsidi e GPLV2 1

KT WP BCHAIAS, B (s P 0 H AR H SR i LICENSE SCfF. R, &8 GPLv2 Pl i 2ok, R
A7 S SCRRA RATIEHEO) o AT RTRIIERARALE S % .

FrFR - E AR
DragonOS ZEFF 4yt A, £ T HFFIHAGBET, s8I A T A TGRS, TR 2] 7 il

IR . BURFABITFITE TR . FATRFX LETFIRI H 0 TR AT E DA 20O A Sl !
s <THA > - < 8% > - < TFE >

 Linux - https://git.kernel.org/ - GPLv2

« skiftOS - https://github.com/skiftOS/skift - MIT

¢ FYSOS - https://github.com/fysnet/FYSOS - FYSOS’ License

* LemonOS - https://github.com/LemonOSProject/LemonOS.git - BSD 2-Clause License

e LZ4 - https://github.com/1z4/1z4 - BSD 2-Clause license

¢ SerenityOS - https://github.com/SerenityOS/serenity.git - BSD 2-Clause license

* MINE - (4> 64 i ERGRY BT FRBY HF5 AN RMEHL o

e cheore - (FUCEMERSE: Bt 5CE0Y BRigDE, B E0M: MUk Tl it

» SimpleKernel - https://github.com/Simple-XX/SimpleKernel - MIT
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DragonOS, % {Thi4 dev
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e search
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