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kitebin@LAPTOP-70E651IU: $ git branch -a

+

-> origin/Ex1

3.2 flitESE
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Az AR SS BRI ESS

MZAEZRLAdockerFETURMERISMKSS, FAFBE MEEIRSS 2R V6L S ——patch4 N T8, 7EXd
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.
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— imgs
— kernel
— Makefile

F— mkfs

— gemu-Toongarch-runenv

— README
— README.md
— Test

— test.sh
L— user

Test3 4 TBNAFERIMIX AR E.
4.1 it SMEFER
4.1.1 Sxve &R EH

FAgemufd-serial 2&uExve B OEEAEtcpin [, EIRILABIIHIASIERF SxvofIEimitTER
e, M asLEl B ahiFF R teEa.

BRs388iR: Bnigemu

fEgemufSEiAT{ERE-serial tcp::XXXX,serverfi Bl LUSHTRAER NG BB IR RN TCPARSS 28IHOXXXX
+. FROTENGS, BEETCP:4556i% OSCIM NG HEEM.

./../qemu-1oongarch-runenv/qemu/x86_64/qemu-system-1oongarch64\
-m 1G -smp 1 -bios \

./ ../qemu-loongarch-runenv/Toongarch_bios_0310_debug.bin\

-kernel ./../kernel/kernel \

-initrd ./../qgemu-Toongarch-runenv/busybox-rootfs.img \
-append 'root=/dev/ram console=ttys0,115200 rdinit=/init' \
-vga none -nographic \

-L ./../gemu-Toongarch-runenv\
-serial tcp::4556,server,nowait

BTSN :

rex@rex-virtual-machine:~/test/T1l$ ~/xv6/xv6-Toongarch-exp/qemu-loongarch-
runenv/gemu/x86_64/qgemu-system-loongarch64 -m 1G -smp 1 -bios ~/xv6/xv6-
Toongarch-exp/gemu-loongarch-runenv/loongarch_bios_0310_debug.bin -kernel
~/xv6/xv6-loongarch-exp/kernel/kernel -initrd ~/xv6/xv6-loongarch-exp/gemu-
Toongarch-runenv/busybox-rootfs.img -append 'root=/dev/ram
console=ttys0,115200 rdinit=/init' -vga none -nographic -L ~/xv6/xv6-
Toongarch-exp/gemu-loongarch-runenv -serial tcp::4556,server,nowait

QEMU 6.2.50 monitor - type 'help' for more information

(qemu)

ERif: BIUTCPER
ERWITAS, ATLAERARTCPAY4556iHM:

rex@rex-virtual-machine:~/test/T1$ nc 127.0.0.1 4556
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EATRERINT:

rex@rex-virtual-machine:~/test/T1$ nc 127.0.0.1 4556
1s
1s
1024
1024
2226
20576
19576
11776
23104
20296
19464
19360
22424
19552
19536
35208
20408
125400
19080
19144
19144
19584
19696
19728
20272
23 0

README

cat

echo
forktest
grep

init

kil

Tn

1s

mkdir

rm

sh
stressfs
usertests
my-app
print-pid
pcpuid
sh_rw_noTock
sh_rw_Tock
Toop
prio-sched

W NN N N N DN DN DN DNDNDNDNDNDNDDNDNDNDDNDNDNDNRER

console

$

4.1.2 5qemuizlaxzH

BRT REMVORIE IR TR B, Al ITREEEEFIgemuRIpETRE, RItBFEESZHITRE.

BRS3E3i%: IJdligemu

R EFERHgemu -monitorg#], HizFaEERE I tcpind. JLMERLLT®HS, BQemulItmERNE
HEEmZEITCPIR4557

~/xv6/xv6-Toongarch-exp/gemu-Toongarch-runenv/gemu/x86_64/gemu-system-
loongarch64 -m 1G -smp 1 -bios ~/xv6/xv6-loongarch-exp/qemu-loongarch-
runenv/loongarch_bios_0310_debug.bin -kernel ~/xv6/xv6-Toongarch-
exp/kernel/kernel -initrd ~/xv6/xv6-Toongarch-exp/qemu-loongarch-
runenv/busybox-rootfs.img -append 'root=/dev/ram console=ttys0,115200
rdinit=/init' -vga none -nographic -L ~/xv6/xv6-Toongarch-exp/qemu-loongarch-
runenv -monitor tcp::4557,server

BRI T
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rex@rex-virtual-machine:~/test/T1l$ ~/xv6/xv6-Toongarch-exp/gemu-loongarch-
runenv/gemu/x86_64/gemu-system-loongarch64 -m 1G -smp 1 -bios ~/xv6/xv6-
loongarch-exp/gemu-loongarch-runenv/loongarch_bios_0310_debug.bin -kernel
~/xv6/xv6-Tloongarch-exp/kernel/kernel -initrd ~/xv6/xv6-loongarch-exp/gemu-
Tloongarch-runenv/busybox-rootfs.img -append 'root=/dev/ram
console=ttyS0,115200 rdinit=/init' -vga none -nographic -L ~/xv6/xv6-
loongarch-exp/gemu-loongarch-runenv -monitor tcp::4557,server

entry kernel
cpul: starting xv6
init: starting sh
$ 1s
1024
1024
2226
PAVEYAY)
19576
11776
23104
20296
19464
19360
22424
19552
19536
35208
20408
125400
19080
19144
19144
19584
19696
19728
20272
23 0

README

cat

echo
forktest
grep

init

kill

Tn

Is

mkdir

rm

sh
stressfs
usertests
my-app
print-pid
pcpuid
sh_rw_noTlock
sh_rw_Tock
Toop
prio-sched

1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3

console

$

ERiR: iEEqemullRSSEE
ERETnc T ETLLEESqemuliiRSE L, NTTIERE s qemul{T IR T IT4E.
LRSS iR gemufRISEE

BTSRRI

rex@rex-virtual-machine:~/test/T1$ nc 127.0.0.1 4557
QEMU 6.2.50 monitor - type 'help' for more information
(gemu) info registers
info registers
PC=9000000000201064 FCSRO 0x00000000 fp_status 0x00
GPROO: r0 0000000000000000 rl 90000000002010c0 r2 0000000000000000 r3
900000000030a310




GPRO4: r4 900000000030d010 r5 900000000030d018 r6 0000000000000001 r7
0000000000000005

GPRO8: r8 0505050505050505 r9 0505050505050505 rl0 0505050505050505 ril
0000000000000005

GPR12: rl12 0000000000000000 ri3 0000000000000000 ri4 0000000000000001 ri5
900000000030d010

GPR16: rl6 0505050505050505 rl7 0505050505050505 rl18 0505050505050505 rl19
0505050505050505

GPR20: r20 0505050505050505 r21 0505050505050505 r22 900000000030a350 r23
0000000000000003

GPR24: r24 900000000030a830 r25 900000000020cla8 r26 900000000030d010 r27
900000000030d018

GPR28: r28 0000000000000013 r29 00000000bfe8f7f8 r30 0000000000000000 r31
00000000bfe8f7d0

CRMD=00000000000000b4

PRMD=0000000000000004

EUEN=0000000000000000

ESTAT=0000000000000000

ERA=9000000000201064

BADV=0000000000000000

BADI=0000000029c06061

EENTRY=9000000000208000

PRCFG1=0000000000000000, PRCFG2=0000000000000000, PRCFG3=0000000000000000
TLBRENTRY=900000000020a000
TLBRBADV=00000000000fbff8
TLBRERA=9000000000203a34

f0 0000000000000000 f1 0000000000000000 f2 0000000000000000 f3
0000000000000000

f4 0000000000000000 f5 0000000000000000 f6 0000000000000000 f7
0000000000000000

£8 0000000000000000 f9 0000000000000000 f10 0000000000000000 f11
0000000000000000

£12 0000000000000000 f13 0000000000000000 f14 0000000000000000 f15
0000000000000000

£16 0000000000000000 f17 0000000000000000 f18 0000000000000000 f19
0000000000000000

£20 0000000000000000 f21 0000000000000000 f22 0000000000000000 f23
0000000000000000

24 0000000000000000 f25 0000000000000000 f26 0000000000000000 f27
0000000000000000

£28 0000000000000000 f29 0000000000000000 f30 0000000000000000 f31
0000000000000000

(qemu)

4.1.3 gdbBEAIRFER

NREEEFMIEFRIETIES, NEEERgdbiE ) ——R B R IEEAEMERPENAZE, M
HERERITARBUWINEHIEE. XERMIAE, — N EgdbiEida<Su@BaiT, B— 1N 2uE
BahigemudiigdbRs3es, LARIAHEgdbE FininiEiEEEgdbiRS:s.

gdbillizt i1
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gdb R REMARTRIAIES, MARFIERIITXYE®S. GRS AR
mycmd.gdbiA, BiSintEtREEiliRSeE, AEfilefmSIELEXE/GRkernelXt, REHEbM
< (break) BrRIREREmMain)NOL, EEMES (continue) HEHE1T (BiEfTRImainO)AOk
EF) , EERABSEESRING, HApm< (print) FTEImainRE#itlt, SERHEI.

target remote :1234
file ../kernel/kernel
b main

IRSSEEiR: Boiqemufigdbifix

HFaemusaiFgdbiEidIge, FHEMBEMSITEIATHiSgdbiRSSE. THRGSH-gdb tcp::1234 -
ST Esigdb serverfgSSimad.

./qemu/x86_64/qemu-system-Toongarch64 -m 1G -smp 1 -bios
./loongarch_bios_0310_debug.bin -kernel ./../kernel/kernel -initrd busybox-
rootfs.img -append 'root=/dev/ram console=ttys0,115200 rdinit=/init' -vga none
-nographic -gdb tcp::1234 -S

EPin: EEEIgdbiRSS3E

XEFTFYgdbZE Fimts INREIRRLAGAZEM, BILLAREEFRTE A LAIX86-64RAHIgdbIER. WA/nfE
FRELAARARIgdbE FimskiEZRgdbiRSS i, TEHAEMHUTRIERSFHIMAmycmd.gdb,
B> EEREERARFEImygdb.output> i, LT SgdbiIRRE.,

Toongarch64-unknown-11inux-gnu-gdb --batch --command mycmd.gdb > mycmd.output

BITHRIT:

rex@rex-virtual-machine:~/xv6/xv6-Toongarch-exp/qemu-Toongarch-runenv$
loongarch64-unknown-1inux-gnu-gdb --batch --command mycmd.gdb > mycmd.output
rex@rex-virtual-machine:~/xv6/xv6-1oongarch-exp/qemu-Toongarch-runenv$ cat
mygdb.output

0x000000001c000000 in ?? O

Breakpoint 1 at 0x9000000000200070: file kernel/main.c, line 16.

Breakpoint 1, main () at kernel/main.c:16
16 ifCcpuid() == 0){
11

12 // entry.S jumps here on stackO.

13 void

14 mainQ

15 {

16 if(cpuid() == 0){

17 printf("cpul: starting xv6\n");
18 consoleinit();

19 printfinit();

20

$1 = {void (O} 0x9000000000200060 <main>




A debugging session is active.

Inferior 1 [process 1] will be detached.

Quit anyway? (y or n) [answered Y; input not from terminal]
[Inferior 1 (process 1) detached]

4.2 3E86— : FMETTHMATIZ RO
SRR, FECSKRBIIOFMATIENNGE, g, TEE, BNTESEIHER.
4.2.1 BEERIRRRIERY
xv6 EATHTI I E RS FEA SR PR
(1) ERBNRFERER,
(2) BRFRERMERSURFIE,
%, EMakefilefgZ-EUPROGSHRINATHAT A4 my-app:

UPROGS=\

$U/_usertests\

$U/_my-app\

4.2.2 RINEEER
E/usr/ MRE— 1 my-app.c, {EARFRER:

#include "kernel/types.h"
#include "kernel/stat.h"

#include "user/user.h"

int main(int argc, char* argv[])

{
printf("This is my own app!\n");
exit(0);

BTSN :

rex@rex-virtual-machine:~/xv6/xv6-1oongarch-exp/gemu-Toongarch-runenv$
./run_loongarch.sh -k ../kernel/kernel

entry kernel ...
cpu0: starting xv6

init: starting sh
$ my-app
This is my own app!

$
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4.2.3 ISIEFAITIER
&b, LRSS THIANIERREERINT — Mt This is my own app!"BYaT#147314
fRS5E8im, [Baigemu, BITxv6,

AR server.shiiiT~:

./../gemu-loongarch-runenv/qemu/x86_64/gemu-system-1oongarch64\
-m 1G -smp 1 -bios \
./../qemu-1loongarch-runenv/Toongarch_bios_0310_debug.bin\

-kernel ./../kernel/kernel \

-initrd ./../qgemu-Toongarch-runenv/busybox-rootfs.img \
-append 'root=/dev/ram console=ttys0,115200 rdinit=/init' \
-vga none -nographic \

-L ./../qemu-Toongarch-runenv\
-serial tcp::4556,server,nowait

EFim, EEgemu, [XV6RIE'My-app”, &HIEZE This is my own app!”, HBBFFRINT &IHAT
5.

AR client.shalT~:

echo 'my-app' | nc -w 1 127.0.0.1 4556 > test.output
echo 'my-app' | nc -w 1 127.0.0.1 4556 > test.output

StrA=
strB="This is my own app!’'
result= ${stra} ${strB}

if [[ "${result}" != "" 1]
then

echo "The answer is right!"
else

echo "The answer is wrong!"

fi

echo "The test is finished!"

4.3 L8 : FNBRFE A
4.3.1 RINRFEAA
IBMRFEBS

xv6 IRFREAEE—MNE—RS, EXE kernel/syscall.h F1, FATATLAE SYS_close BI/EE, FOOA
—1{3"#define SYS_getcpuid 22"B07], XBHRS 22 JIUARHME——REARERFIEFERITNRT.

{&syscall.h:
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IEMBRPEAA

{&Xuser.h, #I0"int getcpuid(void);”:

struct stat;
struct rtcdate;

Euser/usys.plRENX HFPSAO, w0 entry("getcpuid");”:
#!/usr/bin/perl -w
# Generate usys.S, the stubs for syscalls.

entry("uptime");
entry("getcpuid");

(E&syscall.cAhRIpkEE R

FEkernel/syscall.cHZINANEBE M “extern uint64 sys_sh_var_read(void);”, 7EBkEEZRATRM
“[SYS_getcpuid] sys_getcpuid,”,

extern uint64 sys_uptime(void);
extern uint64 sys_getcpuid(void);
extern uint64 sys_sh_var_read(void);

[sys_close] sys_close,
[SYs_getcpuid] sys_getcpuid,
[sys_sh_var_read] sys_sh_var_read,

SEilsys_getcpuid()

fEsysproc.cHiziisys_getcpuid (VARSI :

sys_getcpuid(void)

{
return getcpuid();




TEproc.cHpsLIAZSAIgetcpuid():

int getcpuid()
{

int id = r_tp(Q;

return id;

J 71k sysproc.c A9 sys_getcpuid()BETERR proc.c Y getcpuid(), IEFBELE kernel/defs. hiIA—1T
“int getcpuid(void); "

procdump(void) ;
getcpuid(void);
wakeuplp(void®);

4.3.2 HiNaThTiEFRISERSAEA
DA TRAYREREpcpuid.c, AR EARRINNRSEA:

#include "kernel/types.h"
#include "kernel/stat.h"

#include "user/user.h"

int main(int argc, char* argv[])

{
printf("My cpu id is %d.\n", getcpuid());
exit(0);

EATERIT:

rex@rex-virtual-machine:~/xv6/xv6-Toongarch-exp/qemu-Toongarch-runenv$
./run_loongarch.sh -k ../kernel/kernel

entry kernel

cpul: starting xv6

init: starting sh

$ my-app

This is my own app!

$ pcpuid

My cpu id is O.
$
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4.3.3 (EAshel A ISIERFEA
b, BT LUERSIATHIAGIERSERA,

fRS5E8im, [Baigemu, 1BiTxv6,

AR server.shilT~:

./../gemu-loongarch-runenv/qemu/x86_64/gemu-system-1oongarch64\
-m 1G -smp 1 -bios \
./../qemu-1oongarch-runenv/Toongarch_bios_0310_debug.bin\

-kernel ./../kernel/kernel \

-initrd ./../qgemu-Toongarch-runenv/busybox-rootfs.img \
-append 'root=/dev/ram console=ttys0,115200 rdinit=/init' \
-vga none -nographic \

-L ./../qemu-Toongarch-runenv\

-serial tcp::4556,server,nowait

EFig, SBERRPEAEREKTNNERER, BERTTHIITERpcpuidiSiEEINEE,
B client.shil

stril=
testl="#define SYS_getcpuid"
resultl= ${strl} ${testl}

str2=
test2="1int getcpuid(void);
result2= ${str2} ${test2}

str3=
test3="entry("getcpuid")'
result3= ${str3} ${test3}

str4=
test4_1="extern uint64 sys_getcpuid(void);'
result4_1= ${stra} ${test4_1}

test4_2="\[SYS_getcpuid\] sys_getcpuid'
result4_2= ${stra} ${test4_2}

echo 'pcpuid' | nc -w 1 127.0.0.1 4556 > test.output
echo 'pcpuid' | nc -w 1 127.0.0.1 4556 > test.output

StrA=
strB='My cpu id is 0.'

result= ${stra} ${strB}

if [[ "${resultl}" != "" && "${result2}" != "" && "${result3}" != "" &&
"${result4_13}" !'= "" && ${result4_2} != "" && ${result} !'= "" 1]
then
echo "The answer 1is right!"
else
echo "The answer is wrong
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fi

echo "The test is finished!"

4.4 L= AENBRKE
4.4.1 1ZNEAER

7 xv6 BRI kernel/proc.h X proc Z5#a0K, 1EA0RLGE slot FENXABRIKES 8 1
tick,

struct proc

char name[16];
int slot;
int priority;
55
#define sLOoT 8

RETEkernel/proc.cr, BIFEEATERTSED proc FE5MKAY allocproc()EREIHIREFMATERY slot k&R, F
TIREAN SLOT,

static struct proc*
allocproc(void)

p->pid = allocpid(Q);
p->state = USED;
p->slot = SLOT;
p->priority = 10;

ftkernel/trap.c/h, HERBERESRH:

void
usertrap(void)

if(p && p->state == RUNNING)
{

p->slot--;
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if(p->slot == 0 )
{
p->slot
yield(Q);

usertrapret();

4.4.2 FiNaOhiTEFEENERKESG
NINEN T EYREFloop.c, BEEHERTEARAIZIL:

#include "kernel/types.h"
#include "kernel/stat.h"

#include "user/user.h"

int
main(int argc, char *argv[])
{

int pid;

int data[8];

int i, j, k;

pid=fork(;
forCi=0; 1< 2; 1 ++)
{
for( j= 0; j < 1024 * 100; j ++)
for( k = 0; k < 1024 * 1024;
datalk % 8] = pid * k;
}
printf("%d ", data[0]);
exit(0);

4.4.3 (EAshel I AEERIE A KERIZEL
b, BARTLRSA T AIGERSER:

IRSS 28U, [Bagemu, 1BfTXV6,

fARserver.shal:

./../qemu-1oongarch-runenv/qemu/x86_64/qemu-system-1oongarch64\
-m 1G -smp 1 -bios \
./../qemu-loongarch-runenv/Toongarch_bios_0310_debug.bin \
-kernel ./../kernel/kernel \

-initrd ./../qgemu-Toongarch-runenv/busybox-rootfs.img \
-append 'root=/dev/ram console=ttys0,115200 rdinit=/init'\

-vga none -nographic \
-L ./../gemu-Toongarch-runenv \
-serial tcp::4556,server,nowait

EFim, MERFEARREREXELRZA.
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AR client.shalT~:

strl_1=
testl_1="1int slot;"
resultl_1= ${strl_1} ${testl_1}

strl_2=
testl_2="#define SLOT 8"
resultl_2= ${strl_2} ${testl_2}

str2_1=
test2_1="p->slot = SLOT;"
result2_1= ${str2_1} ${test2_1}

str2_2=

test2_2="printf("slice left:%d ticks,%d %s %s", p->slot, p->pid, state, p-
>name) ;'

result2_2= ${str2_2} ${test2_2}

if [[ "${resultl_1}" != "" && ${resultl_2} != "" && ${result2_1} != "" &&
${result2_2} I= "" 1]
then
echo "The answer is right!"
else
echo "The answer is wrong!"
fi

echo "The test is finished!"

4.5 338 : SIS S E

=
HEXS

EX— 1 E Ash_var_for_sem_demo BT =E, fEkerneldsiiE— sem.h:
#include "types.h"

uint sh_var_for_sem_demo;

BRHEEES

ATHEFANRGEIsys_sh_rw_read(flisys_sh_rw_write(), BIEFLURE AT =R
sh_var_for_sem_demo, §& TLX1%E$ZJ:LIEXE’J¥'&$§§S h_var_for_sem_demo,

REERRINSRES AN, AEER
FEsysproc. cHRRINIX AN R GV FIRYRREL R -

uint64
sys_sh_var_read()

{

return (uint64)sh_var_for_sem_demo;
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uint64
sys_sh_var_write()
{

int n;

ifCargint(0, &) < 0)

return (uint64)-1;

sh_var_for_sem_demo = n;
return (uint64)sh_var_for_sem_demo;

4.5.2 (FSEHIREN

fekernel/spinlock.h F1, FTBESEEUEEIRIRERA:

#define SEM_MAX_NUM 128
extern int sem_used_count;
struct sem

{

struct spinlock Tlock;

int resource_count;

int allocated;
BE;

extern struct sem sems[SEM_MAX_NUM];

453 (ESERENEREAR
SEEBRESRIILIT4NRSER:
(1) int sem_create (int n_sem) 2#f n_sem E¥J{E, REINVZESENHS, -1 HHE

(2) intsem_p(int sem_id) i—¥{E, B9 0 FTPEEREEIR, iCRE! sem.procs[19h. RENE 0 FRIE
H, REE-1 NHE.

(3) intsem_v(int sem_id) E—¥2E, EINZE O AIMRERRASI AR, iBBRsemslid].procs[IXIRAYH
£5. IREWEA 0 TRmIH, -1 FxHiE.

(4) int sem_free (int sem_id) BHUERE id BUESE. RENESN 0 TRk, -1 TrHiE.

fEsysproc.cHRRIN_ IR R FEABRYKES:

int sys_sem_create()
{
int n_sem, i;
if(argint(0, &n_sem) < 0 )
return -1;
for(i = 0; i < SEM_MAX_NUM; i++)
{

acquire(&sems[i].Tock);
if(sems[i].allocated == 0)
{
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sems[i].allocated = 1;
sems[i].resource_count = n_sem;
printf('create %d sem\n",i);
release(&sems[i].Tock);
return i;

}

release(&sems[i].lock);

}

return -1;

int sys_sem_free()
{
int id;
ifCargint(0, &id) < 0)
return -1;
acquire(&sems[id].Tock);
if(sems[id].allocated == 1 &&
sems[id].resource_count > 0)

sems[id].allocated = 0;
printf("free %d sem\n", id);
}
release(&sems[id].lock);
return 0;

int sys_sem_p(Q)
{
int id;
ifCargint(0, &id) < 0)
return -1;
acquire(&sems[id].Tock);
sems[id]. resource_count--;
if(sems[id].resource_count<0)
sleep(&sems[id],&sems[id].Tock);
release(&sems[id].lock);
return 0;

int sys_sem_v(int sem_id)

{
int id;
if(argint(0,&id)<0)
return -1;
acquire(&sems[id].Tock);
sems[id]. resource_count+=1;
if(sems[id].resource_count<l)

wakeuplp(&sems[id]);

release(&sems[id].Tock);
return 0;

{EIEwakeupiR{E




fEkernel/proc.cHiNwakeup1p()EREL :

void wakeuplp(void *chan)
{

struct proc *p;

for (p = proc; p < &proc[NPROC]; p++)
{
if(p !'= myproc(Q))
{
acquire(&p->lock);
if(p->state == SLEEPING && p->chan == chan)
{
p->state = RUNNABLE;
release(&p->1ock);
break;
}

release(&p->1ock);

4.5.4 FINATHITIEFRIEESE
AN REYREREsh_rw_lock.c, TR LIRFINIRSGEA:

#include "kernel/types.h"
#include "kernel/stat.h"

#include "user/user.h"

int mainQ
{
int id=sem_create(l);
int pid = forkQ;
int 1i;
for(i=0;1i<1000;1i++)
{
sem_p(id);
sh_var_write(sh_var_read()+1);
sem_v(id);
}
if(pid > 0)
{
wait(0);
sem_free(id);
}
printf("sum=%d\n", sh_var_read());
exit(0);

BITERAT:
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rex@rex-virtual-machine:~/xv6/xv6-Toongarch-exp/qemu-Toongarch-runenv$
./run_loongarch.sh -k ../kernel/kernel
entry kernel

cpul: starting xv6

init: starting sh
$ sh_rw_Tlock
create 0 sem
sum=2000

free 0 sem
sum=2000

$

4.5.5 [E@shel IFIGEESE

2 b, SRS Fshel AT S S 19T,
b, BIILRS U THAERGEA:
fRSS88m, Bafigemu, zfTxve,

fAserver.shaiT~:

./../qemu-loongarch-runenv/qemu/x86_64/qemu-system-1oongarch64\
-m 1G -smp 1 -bios \

./ ../gemu-loongarch-runenv/loongarch_bios_0310_debug.bin\

-kernel ./../kernel/kernel \

-initrd ./../qgemu-Toongarch-runenv/busybox-rootfs.img \
-append 'root=/dev/ram console=ttys0,115200 rdinit=/init' \
-vga none -nographic \

-L ./../gemu-Toongarch-runenv\
-serial tcp::4556,server

ZFig, FERATHITIERsh_rw_lockIGIFEINEE,

A client.shalT:

echo 'sh_rw_lock' | nc -w 2 127.0.0.1 4556 > test.output
echo 'sh_rw_lock' | nc -w 2 127.0.0.1 4556 > test.output

StrA=
strB="sum=2000"
result= ${stra} ${strB}

if [[ "${result}" != "" 1]
then

echo "The answer is right!"
else

echo "The answer is wrong!"

fi

echo "The test is finished!"
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f. BRMEEIRRSE

5.1 YA ERI A RETEFNXVEIBIS

BRITIRAOET R, AFEWERLARIxve 2 B TB(E, KEITEHAEK, ST aLAERgemull-
serial&&uExveER AEEME Itcpind, R LIBETHASIER '5xv6E’Jé&ffaL TEIEME, MM
BahiFEIRAtiEaE,

EYREISTEL, “4.1 R ST,
5.2 XFHFHIHS

KTALI, EApythonMHE2EIFAIERE, ENREARERpython, TRIEET HEshell A, &5
—ERIEIRME, MR, IRENRE.

7s. RENRER
6.1 Wik ZRINRFAES
SRR O

git clone https://gitlab.eduxiji.net/202310590111598/projectl466467-177157.qit

SRENTAE BT 20 ST FEAIEIA:

git branch -r | grep -v '\->' | while read remote; do git branch --track
"${remote#origin/}" "$remote"; done

git fetch --all

git pull --all

EEXREIDZEX1(ENAD), FJLUFER git checkout branchName SRYMEEIRIRD 2, BEEFBEDX
ERAI{ER git branch -a, REIPIZEXITZE, BT FE®S:

cd gemu-loongarch-runenv

git submodule update --init

RERIFNNNRZmENE, RFSEFEERNREADME.mdXEHRIxv6-loongarchiIZ=(ER,
EREEIBRBER T FE& < (AJREFRE root fUR):

Sehlixv6 RIZAYRIE.
6.2 IR FEMX ST

6.2.1 AFITR RSz

RERSCIOFAAIESKR, ERIREXD ZHRIMERS NI G, EFffmiFExvelz, BIENERER
4T make all,

BEMMT TENGS
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cd Test

./server.sh
./client.sh

iE: AR AERNAS AIREERNFARER LT,

6.2.2 IR HIRARFAR (KRR, 558

IRARSCIOFARAYE SR, EXIREXD SZHRIMESS NI G2 fe, EFfmiExvelz, BIEMBEIRER
4T make all,

FEERIR
£ git diff apSERAENAIpatch3Z, EMF RSN SEIRTRE EiRRpatch, 4EpfpatchRItER
T

git add -u

git reset -- kernel/ramdisk.h

git diff --cached > commit.patch

BIRBE SRR commi t.patch X4 H1ERIIRSSES E.

HIREARSS i

AR S% BEIE T I AR BN RS A IR AT S commi t. patch 34, EEERIRIAIS]AFIA R BIFHIR
BT TIRE, BHRINFEERNEK, 1§ commit.patch FINEIMERBERT, ¥TTEGS:

git apply --check commit.patch

git apply commit.patch

STRFTHNT R /G, EEIRS RN RFIRRRWNTTE, —RPITIN A S THIRE.

it IR IERSNI IR RF BTN, (BRBTHAERIINEFRRIREF AT
BNARIEERS, EiNKBMEX AN R4 U RRF E Idocker FIRRARSS 75,

6.3 HRRFAI{THIEIE——LALIE—A 6]

6.3.1 ¥R A AT HISIE B

BUFEHE, FE—NTSHERTRETECE, SolER—iImy-appNAERFRIN, AR Lk
AU2ePIREINSRE R PIRE R patchRIEER, ERARRAT commit. patch NI &,

®E, EISERRANT 8, & comnit. patch #N T &IRINEISZ—MECFMEEMkernel(IRTHITXV6 T
FEtRERT, KIR DAR2-PRBIRTHIREIRSS IR T+h T Bl RRRILS R, FalfUTa <SRRGSR,

6.3.2 HIRERFIGIE
R R FURIR(E

RIESLIRIESIMIIMY-app RSN RIER, EEIEK vakefile FINBNATEFAI ARG, EfimiE
Zka, £ git status BESAICE FAMERIER, W
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kitebin@LAPTOP-70EE51IU: git status
On branch Exi
Your branch is up to date with ‘origin/Ex1’.

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git restore <file>..." to discard changes in working directory)

Untracked files:
(use "git add <file>..." to include in what will be committed)

no changes added to commit (use “"git add" and/or "git commit -a")

B EMESCUFRIIRIgitEFERH, 1T
kitebin@LﬂPTOP-?BEﬁSlIU: / $ git add Makefile user/my-app.c
kitebin@LAPTOP-70E651TU: $ git status
On branch Ex1
Your branch is up to date with ‘origin/Ex1’.

Changes to be committed:
(use "git restore --staged <file>..." to unstage)

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git restore <file>..." to discard changes in working directory)

iERE: kernel/ramdisk.h {ENRMFENM, FE2FEMHFIMER, TER git diff REEMFNE
HEIEXEARRE.

BHESCUERINEINRAEE, Epk#rYcommit, g0

kitebin@LAPTOP-7@E651IU: $ git commit -m "MK Fmy-app'
[Ex1 diebs19] MM Fmy-app

2 files changed, 11 insertions(+)
create mode 100644 user/my-app.c

B AR commit IDIERSEL, R git diff ERRIIRAY commit.patch, T



kitebin@LAPTOP-70E651IU: $ git log
commit d1eb8192da185bffa5cafasbleef992dsadf3edf (HEAD -> Ex1)
Author: Kitebin-h <kitebinei@gmail.com>

Date: Wed Jun 7 ©5:07:23 2023 +0800

¥ 10 5z F my -app

commit 8ag8991ebfbf5aved65b8641cd822cc5theb82724 (
Author: Kitebin-h <kitebineif@gmail.com>
Date: Wed Jun 7 ©2:10:56 2023 +0800

update Test

commit bd2cibcagegbeed3237d73081Fd5566620d08920a
Author: Kitebin-h <kitebineif@gmail .com>
Date: Tue Jun 6 22:35:43 2023 10860

update Test

commit d19e6edo48ebs584ec7c9302cabbocde359584115
Author: Kitebin-h <kitebinel@gmail.com>
Date: Tue Jun 6 22:26:17 2023 +BB6O

update Test

commit 7cc5138870127286a819cb77166ef782765ce372
Author: Kitebin-h <kitebin@l@gmail.com>
Date: Tue Jun 6 22:11:48 2023 10800

update Test
kitebin@LAPTOP-7@E6511IU: $ ~C
kitebin@LAPTOP-78E6511IU: $ git diff ~C
kitebin@LAPTOP-70E651IU: $ git diff 8aB8991@bfbf5aved65b8641cd
822cc5tbeb82724 d1eb8192 > commit.patch

BZE commit.patch FHARA:

my-app.c M Makefile = commitpatch U X
= commit.patch
diff --git a/Makefile b/M
index da@@ddb..1le389e0 100644
--- a/Makefile
+++ b/Makefile
@@ -117,6 +117,7 @@ UPROGS=\
$U/_sh\
$U/_stressfs\
$U/_usertests\
+  $U/_my-app\
# $U/_grind\
$U/_wc\
$U/_zombie\
diff --git a/user/my-app.c b/user/my
new file mode 100644
index 0000000 ..48al139c
dev/null
+++ b/user/my-app.c
@@ -9,0 +1,10 @@
+#include "kernel/types.h"
+#include "kernel/stat.h”
+#include "user/user.h"
+
+int
+main(int argc, char* argv[]) {
+
+ printf("This is my own app!\n");
exit(@);
+}

\ No newline at end of file




MBI my-app N ARRFERFE TU:

kitebin@LAPTOP-70E651TU: $ ./server.sh
QEMU 6.2.50 monitor - type 'help® for more information k: - 51IU: $ ./client.sh
(gemu) gemu-system-loongarche4: terminating on signal 2 The answer is right!

kitebin@LAPTOP-70E6511U: $ ./server.sh The test is finished!
BILABEIFAINGY my-app BESEITFIRAR ST AL,
RILTRRSS iR
= FimERY commit. patch HRNEIRSHAGMRERT, EAgit status BE:

kitebin@LAPTOP-78EE51IU: $ git status
On branch Ex1
Your branch is ahead of 'origin/Ex1' by 1 commit.

(use "git push" to publish your local commits)

Untracked files:
(use "git add <file>..." to include in what will be committed)

nothing added to commit but untracked files present (use "git add" to track)

{EFAm< git apply -check commit.patch BT EEEETA, WT:
kitebin@LAPTOP-7@E6511U: : $ git apply --chec
k commit.patch
kitebin@LAPTOP-7@E651IU: $ git apply commit

ALABEEN T Bi%EiRE, [EETRA.
RZFH commit.patch MREFHITITANT:

kitebin@LAPTOP-7@E6511IU: $ git apply commit.patch
commit.patch:23: trailing whitespace.

int

warning: 1 line adds whitespace errors.

FIRNT ZREFRIFISITXVO RS, HfTTest A RPENAYHAITHNRSRINTIREHTIIRET.

$ ./server.sh client.sh server.sh
QEMU 6.2.50 monitor - type *help' for more information kitebin@L APTOP-70E6511U: $ ./client.sh
(qemu) qemu-system-loongarchéd: -serial tcp::4556,server: info: QEMU waiting for comection on | The answer is right!
: disconnected:tcp:0.0.0.08:4556, server=on The test is finished!
qemu-system-loongarche4: terminating on signal 2 kitebin@LAPTOP-7@E651TU:

AILABRITESRMZE Fim—E
BmFETZE, BEEAERUY

v B 6
= commit.patch U
Makefile M
ramdisk.h kernel M

server.sh Test M

test.output Test U

my-app.c user U
FAHERIER
e my-app.c: FEIMIBRESNAERER, TIFEESENT:



> 1 Pi’iﬂclude "kernel/types.h"
#include "kernel/stat.h"

#include "user/user.h”

main( argc, * argv[]) {

printf("This is my own app!\n");
exit(0);

}

o Makefile: IS4G, THERHERGNT:

Makefile

UPROGS=\ UPROGS=\
/_cat\ /_cat\
/_echo\ /_echo\
/_forktest\ /_forktest\
/_grep\ /_grep\
ini /_init\
/_kill\

/_stressfs\ /_stressfs\
/_usertests\ /_usertests\
/_my-app\
\ N
\ \
\ \

fs.img: mkfs/mkfs README $(UPROGS) fs.img: mkfs/mkfs README $(UPROGS)
mkfs/mkfs fs.img README $(UPROGS) mkfs/mkfs fs.img README $(UPROGS)
xxd -i fs.img > kernel/ramdisk.h xxd -i fs.img > kernel/ramdisk.h

e test.output: MHNATEMSF, TIERMESNT:

tes tput

- 1t my-app
This is my own app!

$

e ramdisk.h: BEFRFISKAISE
e server.sh : FHEXEEEER, SLRFTX
e commit.patch: REFTFHRINApatchI 4

t. BEHRE

RXNFE, FWE TR TR TR T, SRR xveiRER ALY
NN RTINS, ERRELRNATE. BT/ NARRERA=E, HERIUR L RMHAIE
K THEE, HEBARENTRE, EXRTETETURFNENITUINEE, FEEEEISETTT
EZEMTFNERE,

HFRFENRFIZITHANRIE:

o (FRPythonf I AEE#AESIIMHA, FEHESZBERMARELRFERbashIARE, ATeEAER
5H{thim),

o RNINEZLWREMFURS, HAFRINEFAZHINXREIFNEIE.

o MEIEIFNRSdockerfRSSes, FHEHIRITRIRUIEER patchF4EwebE i, FERIEFSERD
BRwebZEFim, XM IR SLIERRIpatch, imfEdockerfRS5 e8I patchEE#THAEE
FEHFRS, HTEUNENFHEXS RS RIREILS FEwebZ FiHR T,

I\, 3TIME

o EhF: ARMMNLETFUEshel lIARS, o IERES .
o FNM: GAEAEHEEE, BshelAFNZIRAERRIT NS ZHFHHTIE—D BN,
£ git diff EMFNT (patchF T T RIS TURINEIZIRS IRSEII, AR SRS TIF.
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N. B CEEFRMHER

CEEREHNT:

— makefile
— README
— README.md
— imgs
— Test
| — client.sh
| L— server.sh
— kernel
— apic.c
— apic.d

— vm.c

— vm.d

L— vm.o

mkfs

F— mkfs

L— mkfs.c
gemu-loongarch-runenv
test.sh

user

— _cat

— usys.pl
— wc.c

L zombie.c

Makefile : fREHMIF xv6 NIZAIRIFED

README : xv6 ERFNAEIY

README.md : TEMBIRY

imgs : LoongArch Z8#5_ERNEITHI xve RIREITE A
Test : FHURERFLIOH MBI A

o server.sh: RBIGHAREZZE gemu , FHEBHEERZEIFEANTCPIO L
o client.sh: BEFIGHAGRIEEIRSETCPIRH, Bidd<$S gemu R{HFERY xv6 #H1T32E

kernel : FARIFIURERFARZALS
mkfs : FISRFRUEE 4 RGSLIAE

gemu-Toongarch-runenv : BIEBE qemu FrFERIE, XERFIRR, miERIAMTEE VIR
%

test.sh : FAFIETT qemu [F5 xv6 (FEMGKHIA
user : FIRGHEAFER, ETSEREE, RS RABIRFERINE
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+. LEEWER

o ABgitHATRIERITARIRIZ, FsibiE
o EET shell {IANRE

o RNEMEVOEI AR FIB RS

* REEHCHTRAIRITEE

o T T ARSI =AY TIERIVIEIIE
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