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TEFRAEZ — BN > SHIRERENH — 235, BibtE

TOCESSON TYPe a TEUes --->
usr src kernels [root@oca host bupt_venghe | a2023211603] # cd | [l ucemsut:gatnmchew |
[root@oca host ~1# cp /boot/corfi 4. 19. 90-2003. 4. 0. 0036. 021, X86_64 /USr/Src/kernel 5/2403.4.0 e e
PP [roct@ocal host ~1# cd /usr/srorkernel s/2408. 4.0 [roct@ocd hiBt 2403.4.01#1s - | . corfi g
., = [roct@ocal host 2403.4.01# |'s _ “-TW-=ene- . 1 rodt rod: 184002 58 20 028 . carfig
l I |* | 4.19.90-2003.4.0.0036.0e1.x86_64 A TS 5 Koild MINTANSRS saples L1 Mg -
i yHLC cluk Keofig Mkefile SCTi phe I eerd a'chted:ue-caamt otios --->
= s S Cocurert &t or 1t ernd n secLrity
2403.4.0 2
I cu1|9419902m340003&oe1m664 i vere X et und ET® <bit> <Hip> |<swes| <lod>
arn NG e Kol U (BNES FEAME toas

HREARAE — mERE —— TERIER —— TEAE
yum install elfutils-libelf-devel make make modules_install make install

= ~ ,_._';_1 . | - .
yum install openssl-devel ¢ sardevsmdenfrot.mdo NBIAL SOUTY X0V ST T PR AG K0 [root@ocd host 24034, 0] # reke | netal |

. D[N sourd'xevsrd xen frot. ko 5
yum install bc @ virt/libircypess. md o INSTALL soundxery sl en frart. ko sh . 7archyx86/boct /i st | . sh 4.19.90 archyx
DM virt/libyi reypess, ko I NGTALL virt/li bri roypess. ko an " =
‘roct@ocd host 2403 4. 0] # BPMD 4.19.90 Syst Bap “/boct

> Bl —— BEEMRIRE, TR

[root@ocal host bupt_venghg | a2023211603) # grue-ed terw |ist
saved ertry=operid er (4.19.90) 20.03 (LTS
' boot _success=0
1285 [roct@ocd host bupt_vanghe | a2023211603] # uname -a
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helloworld.c

#include <linux/module.h>
NODULE_LICENSE(“GPL");

static int __init hello_init(void){

3
-t e

printk(KERN_INFO "hello init\n");
printk(KERN_INFO "hello, world!\n"

return 0;

tatic veid __exit hello_exit(void){
prlntk(RERN INFO "hello exit\n");

wi

}
module_init(Chello_init);
module_exit(hello_exit);

Makefile

ifneq ($(KERNELRELEASE),)

ob] m := helloworld.o

KERNELDIR ?=/usr/src/kernels/2403.4.0

PWD := $(shell pwd)

default:

$(MAKE) -C $(KERNELDIR) M=$(PWD) modules

); endif

.PHONY:clean

clean:

—-rm *.mod.c *.o0 *.order *.symvers *.ko

DDEJZP\]*%EE& insmod helloworld. ko
EEFTENSE dnesg | tail —n 2
BENEIER 1snod | tail -n 2
EIJ%%PM%I‘EE& rmmod helloworld

-rwrwrve 1 bupt_venghe) | 82023211603 bupt_venghel | 82023211603 254 58 20 14: 09

TR make

[ bupt_venghg | a2023211603@ ocal host ~1$ sudo rake
[Suck bupt_venghe | 82023211603 HU5ES
rake - C/usr/srokernd 5/2403. 4.0 My horey bupt_venche | 82023211603 rod es
rake 1]: #HABF/wsr/srokernd s/2403. 4. 0
QC[M  /horey bupt_venche i 2023211603/ hel | overl d o
Bu | ding rodu es, stage 2
MIPGET 1 nodu es
ac /horey buct venhel i a2023211603/hdl | overl d rmod. o

[bupt_venghy i a2023211603@acal host 15 11
SRR 452K

-rvie-xT- X 1 bupt_venghe | 2023211603 bupt_venghe | 82023211603 309 58 20 14: 29
-rweVirie 1 bupt_venghg | 22023211603 bupt_venghej | 82023211603 331 58 20 14: 21
“TWeemnee .1 root roct 210K 58 20 14:24 helloverld ko

-TW-nmmen . 1root roct 843 5 201424 hdloveridnod ¢
TW-=nnnn .1 root roct 106K 58 20 14:24 hell overl d nod of
“TW------ . 1root roct 106K 58 20 1423 hdlowrld o

-rwaovwrwe 1 bupt_venghe | 82023211603 bupt_venghe | 82023211603 251 58 20 14: 09

L — B TPRE Y ey  gemppye sy

[roct@oca host bupt_venghe | a2023211603] # i renod hel | overl d ko
[root@ocd host bupt_vanghe) | 82023211603 # dresg | tal -n 2

[ 3144.824612) helloinit

[ 3144.824613] hellg verld

[root@ocd host bupt_venghe | a2023211603] # Ismad | tal -n 2
dml og 20480 2 dmreg on hesh dmnnrror
dmnod 155648 & dml og dmirror
[roct@ocd host bupt_vanghe | a2023211603] # rrmod bel | overl d
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<Linux/module.h>
#include <linux/slab.h>
MODULE_LICENSE("GPL");
rkmallocmeml;
kmallocmem2;
__init mem_module_init(void){
printk(KERN_INFO "Start kmalloc!\n");
kmallocmeml = (uns ~has
if (kmallocmeml != NULL) {

printk(KERN_ALERT "kmallocmeml addr = %p\n®, (v

{

printk(KERN_ERR "Failed to allocate kmallocmeml!\n");

}

kmallocmem2 = (unsig r
if (kmallocmem2 != NULL) {

kmalloc.c

+ *)kmalloc(8192, GFP_KERNEL);

$Ec1KB,8KB
RBEST

make
id *)kmallocmenl); jnsmod kmalloc.ko
dmesg | tail -n 3
rmmod kmalloc
dmesg | tail -n 4

»x)kmalloc(1024, GFP_KERNEL);

printk(KERN_ALERT "kmallocmem2 addr = %p\n", (void *)kmallocmem2);

} else {

printk(KERN_ERR "Failed to allocate kmallocmem2i\n");

void __exit mem_module_exit(v
(kmallocmeml) {

kfree(kmallocmeml);
}
if (kmallocmem2) {
kfree(kmallocmem2);
}

printk(KERN_INFO "Exit kmalloc!\n");

}
module_init(mem_module_init);
module_exit(mem_module_exit);

BEEREFME

Mrtwd renory nap vith 4 level page tades:

0000000000000000 - 00007FFFFFFFffff (=47 bits) user space dfferent per

hd e cased by [47:63] sign extension

ffffaooocooooooo - FFFFeffffffffff (=43 bits) gard hde reserved for |

ffff8s0000000000 - ffffag7fffffffff (=39 bits) LD rerap for PTI

ffffaasoo0000000 - ffffcg7fffffffff (=64 TB drect napping of dl phys.

ffffcasooooooo00 - fIFfeaffffFFFfff (=30 bits) hde

ffffcooooooo0000 - ffffesffffffffff (=45 bits) walloci orerap space

ffffeooooo000000 - ffffeof fIFFFFfff (=40 kits) hde

ffffeanoooo00000 - fiffeaf fFFFffff (=40 bits) virtud rerory rap (1TB

... nsed hde ...

ffffecoooooooooo - FIFFfLFFFFFFFFff (=44 bits) kesan shadow renory (16TB
ineed b e

S EHINFHEUH A FRZ=E

> <linux/module.h>

include <linux/vmalloc.h>
MODULE_LICENSE("GPL");

ur char *vmallocmeml;
*vmallocmem2;
xvmallocmem3;

¢ int __init mem_module_init(
printk(KERN_INFO "Start vmalloc!\

vmalloc.c #fg8KB,1MB,64MB

TRFIG(T

stat
statl

vmallocmeml = (unsigned charx)vmalloc(8192);
if (vmallocmeml != NULL) { make
printk(KERN_INFO "vmallocmeml addr = %lx\n", (unsigned long)vmallocmeml); .
} else { insmod vmalloc.ko
rintk(KERN_ERR "Failed to allocate vmallocmeml!\n"); | :
. P ' dmesg | tail -n 4
vmallocmem2 = (unsigned char*)vmalloc(1048576); rmmod Vﬂ'{alloc
if (vmallocmem2 != NULL) { . .
prlntk(RERN INFO "vmallocmem2 addr = %lx\n", (unsigned long)vmallocmem2); deSg | tal-l-
} else {
prlntk(RERN ERR "Failed to allocate vmallocmem2!\n");
} [roct@oca host test1]#irsmod | tal -n4
irsrod ERR fil
vmallocmem3 = (unsigned charx)vmalloc(67108864); ;Exx@ocal rv.st"t‘:lt:?x:r:r:dnwﬂlocko
if (vmallocmem3 != NULL) { [roct@ocd host test1)# dresg | tal -n4
. . [ 7216.464455) Start vral | ot
printk(KERN_INFO "vmallocmem3 addr = %lx\n", (ur I long)vmallocmem3); [ 7216.464461) ral | ocrem ackk = ffffbB4140679000
1 else { [ 7216.464487) wral | ocrera ackk = ffffbe4142a59000
. . [ 7216.465653) vral | ocrers add = ffffb84150001000
printk(KERN_ERR "Failed to allocate vmallocmem3!\n"); [roct@ocal host test1]# rrnod vral | oc
3 [roct@ocd host test1)# dresg | tal -n5
. [ 7216.464455) Sart vrall ot
}
t ] __exit mem_module_exit(vo EE?Q F'-_I k/J\
v-Free(vmallocmeml) E—1 AR J\
vfree(vmallocmem2);
vfree(vmallocmem3);

[roct@ocd host test1]# getcof PAE SZE
4006

S EHINFEHEUH TP )

printk(KERN_INFO "Exit vmalloc!\n");
}
module_init(mem_module_init);
module_exit(mem_module_exit);
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FAtaskletiJENhelloworld
#incl <linux/module.h>
#incl <linux/interrupt.h>

MODULE_LICENSE("GPL");

ct tasklet_struct my_ tasklet
tasklet_handler(unsigned long data){
printk(KERN_INFO "Hello World! tasklet is working...\n");

1t __init mytasklet_init(void){
prlntk(!—(ERN INFO "Start tasklet module...\n");
tasklet_init(amy_tasklet, task'l.et_handler, 0);
tasklet_schedule(amy_tasklet);

turn 0;
}
static void __exit mytasklet_exit(void){
tasklet_kill(&my_tasklet);
printk(KERN_INFO "Exit tasklet module...\n");
}

module_init(mytasklet_init);
module_exit(mytasklet_exit);

[roct@oca host test3)# rake
rake - C /usr/src/kernd s/2403. 4. 0 MY honey bupt _vanghe) | 82023211603/ test3 nodd e
rakef 1]: HABFR/usr/srokernd s/2403.4.0"
@M /hore/bupt_venghe i 32023211603/ test ¥/ task e_i rtertut. o
Buldng mduies, stage 2
MIPGET 1 nodd es
@ /horey bupt_venghs | 32023211603/ test 3/ taskl et_i rtertut. rad o
LD[M /hore/bupt_venghs i a2023211603/ test ¥ task e_i rtertupt. ko
reke{ 1]: BFFER/wsr/sro/kernd s/2403.4.0°
[roct@oca host test3]# irsmod taski et_i rtertupt. ko
[roct@ocal host test3]# drasg | tal -
| 7858.368072] Sart taskiet modie.. |
[ 7858.368092) Hlowrlid tasket is vorking..
[roct@ocal host test3)# rrnod task et_i ntertupt
[roct@ocal host test3)# dasg | tal -
[[7858.368072] Sart taskiet mdie. |
[ 7858.368092] HeTo Wurld tasket is verking ..
| ZEZE 687021 BAT Task el modie ]

T{epA5IEEAFTENhelloworld

#i

lude <linux/module.h>
Je <linux/workqueue.h>
i <linux/delay.h>
MODULE_LICENSE("GPL");
. workqueue_struct *queue = NULL;
t delayed_work mywork;
st i = 0;
// work handle
void work_handle(struct work_struct *work){
printk(KERN_ALERT "Hello World!\n");

ic int __init timewq_init(void){

printk(KERN_ALERT "Start workqueue_test module.\n");
queue = create_singlethread_workqueue("workqueue_test");
if(queue == NULL){

printk(KERN_ALERT "Failed to create workqueue_test!\n");

INIT_DELAYED_WORK(&mywork, work_handle);
for(;i <= 3; i++){
queue_delayed_work(queue, &mywork, 5 * HZ);

ssleep(15); [roct@ocal host test]# dnesg
. [ 9342994803 Sart verke
' [ 9348.049683) el o Warld
3¢ |[ 9363400676 o Vurl d
lr o7 76304 Hello Wirld
[ 9394121182 Hdlo \rld

- void __exit timewq_exit(v
Flush workqueue(queue)
destroy_workqueue(queue);
printk(KERN_ALERT "Exit workqueue_test module.\n");

}

module_init(timewq_init);

module_exit(timewq_exit);

SR EIRIZRE

de <signal.h>
ide <unistd.h>

> <stdio.h>

> <stdlib.h>

signal_handler(int sig){
tch(sig) {

se SIGINT:

prlntf("\ Get a signal:SIGINT. You pressed ctrl+c.\n");

case SIGQUIT

prlntf( nGet a signal:SIGQUIT. You pressed ctrl+\\.\n");

e SIGTSTP

printf("\nGet a signal:SIGTSTP. You pressed ctrl+z.\n");

break;
}
exit(e);
}
int main(){
printf("Current process ID is %d\n", getpid());
signal(SIGINT, signal_handler);
signal(SIGQUIT, signal_handler);
signal(SIGTSTP, signal_handler);
for(;;);
return 0;
}
SHRE 36K
- TVK--- -~ .1 oot root 17K

-rvervivi 1 bupt_venghej i 32023211603 bupt_venghe i 22023211603 791
-rwawavik 1 bupt_venghe | a2023211603 bupt_venghe | a2023211603 253
Frrvivik 1 bupt_venghe i 22023211603 hn venghe | a2023211603 51
N . 1ot

root@oca host test]# . /catch sigdl
Qrrent process IDis 28024
InC
Gt asigda:9GN. You pressed ctri+c.
root@ocal host test)# . /cakch sigd
Qrrert Emss IDis 28037
InC

Gt asigd:9GNL You pressed ctri+c.
[root@ocdl host test]# . /catch sigd

_;_rat process I1Dis 28050
Gf asigd:SGNL You pressed ctri+c

5H 20 16:29
5H 20 16:27
SH 20 16:28
SH 20 1409
5H 20 16: 28 nocl es. order
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#include <linux/module.h> #include <linux/module.h> #include <linux/module.h>
#i ide <linux/time.h> #include <linux/timer.h> #inc <linux/time.h>
#include <linux/rtc.h> MODULE_LICENSE("GPL"); MODULE_LICENSE("GPL");
MODULE_LICENSE("GPL"); struct timer_list timer; #def NUM 100000

t timeV§l tv; void print(struct timer_list *timer){
t rtc_time tm; printk(KERN_INFO "hello, world!\n");

int __init currenttime_init(void){ }
int year, mon, day, hour, min, sec; . init timer_init(void)i ng 0;
printk(KERN_INFO "Start current_time module...\n"); T - :“” ‘ for (i = 1; i <= num; i++)
do_gettineofday(&tv) printk(KERN_INFO "Start timer_example module...\n"); total = total + i;
- & H . . sspos
rtc_time_to_tm(tv.tv_sec, &tm): timer.expires jiffies + 10 * HZ; printk(KERN_INFO "The sum of 1 to %d is: %Lld\n", num, total);
yea; t; t; year + EQOOf ' timer.function print; return total;
mon = tm.tm ;on Pl , add_timer(&timer); 3
day tmltm_mday~ ’ return 0; static int __init sum_init(void){
. ' int start;
- + . } 1t s B
hour tm.tm_hour 8; . . X X ) L int start_u;
min = tm.tm_min; static d __exit timer_exit(void){ int end;
printk(KERN_INFO "Exit timer_example module...\n nt end_u:

sec = tm.tm_sec;
printk(KERN_INFO "Current time: %d-%02d-%02d %02d:%02d:%02d\n" } Llong time_cost;
module_init(timer_init);

, year, mon, day, hour, min, sec); C
return 0; module_exit(timer_exit); printk(KERN_INFO "Start sum_time module...\n");
} [root@ocal host test]# rake do_gettimeofday(&tv);
rake - C /usr/src/ kernel 5/2403. 4.0 My honey bupt_venghej i 32023211603/ test nodud es = (in .
static void __exit currenttime_exit(void){ reke 1: iﬁAEi"llsr/src/kerrﬂs/zmAg'n- start = (int)tv.tv_sec;
printk(KERN_INFO "Exit current_time module...\n"); QM /hone/bupt_venghej i 22023211603/ test/tiner_exarpl e o St‘?rt—“ = (int)tv.tv_usec; ) ‘
} Bildng rodies, stage 2 printk(KERN_INFO "The start time is: %d s %d us\n", start, start_u);
MIPGST 1 rodi es .
. s = sum(NUM);
module_init(currenttime_init); x /hona/ugt_verghej | 223211y test/ti ner_earyl e md o d ttimeofday(&tv);
5 . s . LD[M /hore/bupt_venghe | 82023211603/ test/ti ner_exanpl e ko o_gettimeofday(&tv);
module_exit(currenttime_exit); reke( 1) BSFER/Sr/src/kernel /2403, 4.0" end = (int)tv.tv_sec;
- . [root@ocd host test]# i rsnod ti ner_exanpl e ko d - (int)tv.t .
LD[M /hore bupt_vanghe) i a2023211603/ test/ currert_ti ne ko [roct@ocal host test)# chesg -t | tal -n2 end_u = (int)tv.tv_usec;
reke( 1]: BEFFER/SI/SICkernd §/2403. 4.0 perf: i rterrupt tok too |ong (3229 > 3126), | overing kerndl. perf_evert_rax sargl e rate to 61000 pI}‘intk(KERN,INFO "The end time is: %d s %d us\n", end, end_u);
[rooct@oca host test]# irsnod current_tine ko ﬁﬁ;gﬁwﬂt;mi R tlrf:e,cost = (end - start) =* 1.039@00 (end_u starttu); ‘
[rut@(xdhst tst]#m [ tal -n2 [ 5B 20 16:45 53 2025 Fart tinar_ emdie.. prlntk(KERN,INFOV "The cost time of sum from 1 to %d is: %ld us\n"
[10417.678233) Sart cureat tine nodie.. [= 58 20 16:46:04 2025) hellg verld , NUM, time_cost);
. - [roct@oca host test]# ronod tirer_exarpie return 9;
[10417.678236] Qrret tine X)B-O'S-Zp 16: 3% 45 [roct@ocal st test)# dnesg -T | tal -n 3 .
[root@ocd host test]# romod currert_tine [= 5B 20 16:45:53 2025 Sart tiner_earpe nodie.. ) ) )
[roct@ocal host test]# dresg | tal -n3 [= 55 2 164604 205 fellq varld static void _exit sumexit(void){
[10417. 678233) Start curert tine ndde [Z 58 20 16:46:41 2025 Bdt tirer_ earpie mdie.. printk(KERN_INFO "Exit sum_time module...\n");
_ } LHimmierog e SUIRG 1 LU AN 130 AR

[10417.678236) Qrreat tine 2025 05-20 16:3%: 45 \ Tt 7] . L [11119. 412794 : 1
[10433. 776873] Béit currert_tine nodie .. 1 O*ﬂ ’I:lj:]-Elj hel |O'WO rld ! module_init(sum_init); 14419 412704 The cost tine of sumfromi to 100000 is: 16

module_exit(sum_exit);  [11131.308276) BNt sumtine mdde..
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ZoiEnBBX RS

E45: 'readonly' option is set (add ! to override)

Wa BEGIRT, NHikE

etc/uu epos .d/openEuler_x86 r-i.lnlm
/etc/gum PB]]DS d/openEuIer xB6_64.repo"” E21Z: Can't open file for writing
'ress ENTER or type command to continue

[RE: BPRA ﬁlé’?

RRR __%q'ﬁE%J tlj EFﬁésudOWBE

XTI (HR{ERT hsE 4
TEaSUEERHREE “No such file or directory”
[FEl: TEEFRFSsudot R
figR: EFFsudotfR FEFHHRITMY

2 Roverwrite i \yiI A=

H it PRIl
SZEURIEEErooti PR fiFR: sudo sufg i {THRE
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[2) Linuxymxf

vmwarelog

ERE s B
B EeEi%: Di\Virtual Machines\Linux\Linux.vmx [
ot [ -~ Workstation 15X Rzl

B s AEERE X 1P ibhit: MEBEEAETE
= .

B [ER— e e

vmware-0log

vmware-1log

vmware-2log

T &

T A ol . smcversion
X HEGE (SCST) 30GB A PREHCi(C): ‘:/ cpuid.0.eax = "0000:0000:0000:0000:00001 uooo 0000:1011"
oot At D\ cpuid.0.ebx = "0111:0101:0110:111 0 00:0111
CD,‘{E?VD (I‘PE) LA AT D:\iso\openEuler... ARER 35 A SR cpuid.0.ecx = "0110:1100:0110:010 10:1110°
E=laiisrnt NAT cpuid.O.edx = *0100:1001:0110:0101 o1wm 10:1001"

cpuid.1.eax = "0000:0000:0000:000

USB il #

Lf‘HW{ :}';)—# cpuid.1.ebx = "0000:0010:0000:00¢ ) 00:0000"
@ g : cpuid.1.ecx = *1000:0010:1001:1000:0010:0010:0000:0011"
N 0 2 : % cpuid1.edx = 0000:0111:1000:1011:1111:1011:1111:1111
S THIHL 8 /& 104k Intel VT-X/EPT 5§ AMD-V/RVI(V) featureCompatenable = “TRUE"
[N B ML CPU PERE I (Y)

LA EEMGFE R L e .

7
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ZiVMwareTools, {FRHEIHE
FEANIRFET RS E A

QO > =k
N -
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