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3.9m5 hello-loop.c P (f£ helloworld BIFEFEAE Fin—ANPEHEIA ). #H gec
hello-loop.c -o helloworld AP HAT X hello-1loop. FHAEFR—NHZET,
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iﬁi =
1. BB linux PREHREEITHRHE, R helloworld FBfF:

WEATR: H vim a9 S 25— helloworld.c 27, H cat BEFERETAE, H gee 4
B, RJEisAT, MIIEfT)E, s “Hello, World!”

[root@iZwz9j14gdljp@mfm3206jZ ~]# vim helloworld.c
[root@iZwz9j14gdljp@mfm3206jZ ~]# cat helloworld.c
#include <stdio.h>
int mainQ)

{

printf("Hello, World!");

return 0;
}
[root@iZwz9j14gd1jpOmfm3206jZ ~]# gcc helloworld.c -o test
[root@iZwz9j14gdl1jpOmfm32063jZ ~]# ./test
Hello, World![root@iZwz9j14gd1jpomfm32063Z ~J# |




2.IBfBREK fork(). execl(). exit(). getpid()F waitpid()BITHEEFI A%

1. forkO2= = —AF AR, H PR e SRR A SHER S R, H4kR Lt
AR, AR, MR E. CAT SRS, TAE H SRR &, Bril T
HREPAT A D2 XA R P I main B3, A 7 LEIRATHDN T REFI AL 3RS, 75 { -k
FRIZAT BRI A S TACHERE s ARYE fork ()RR AR [FHE T DAMSE], B Rt S ALk FE AT
fork() B £ 2> IR [F 61 g 1 7 1EFE 1K PID, 10 FIEFEHAT fork(O e 2R [A] 0, AT AR THRAS
I A8 if-else 5] 73 B SRR A 1E AR 1) T4

2. N 7RI waitpid(...) B ZhEE, H sleep() bR B K 3 FE B A7 IE I (8], waitpid(...) Rk
SRR e A A, A ST R R [B] AR IR S (PID);

3.getpid() BRI HGR [P 4 BT I2 4T I HEFE R PID.

3. hello-loop.c &FF
5 hello-loop.c FEF (f£ helloworld BIFEFERE Fin—ANPEMEIN) HF HisiTFERF

[root@iZwz9j14gdljpdmfm3206jZ ~]# cat hello-loop.c
#include <stdio.h>

int mainQ)

{

printf("Hello, World!");

while(1){};
return 9;
}
[root@iZwz9j14gdljpdmfm3206jZ ~]# gcc hello-loop.c -0 helloworld
[root@iZwz9j14gdljpdmfm3206jZ ~]# ./helloworld
FIF T — A%, 730 top M ps ap A HFE (MAEARIZ psj ar 20, (HULH 72
M., ATLAAIIE hello-loop #EFEY) pid N 10840

op - 15:45:47 up 3:34, 4 users, load average: 2.83, 2.61, 1.66
asks: 98 total, 9 running, 89 sleeping, © stopped, © zombie
Cpu(s): 79.1 us, 7.7 sy, 0.0 ni, 13.2 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
3880416 total, 2393556 free, 128444 used, 1358416 buff/cache
0 total, 0 free, @ used. 3448696 avail Mem

PR NI RES %CPU %MEM TIME+ COMMAND

20 0 352 63.5 0.0 0:20.42 helloworld
10 -10 12228 20.6 0.3 5:04.42 AliYunDun
20 9672 1.0 0.2 0:00.03 conda

20 6288 0.3 0.2 0:00.30 sshd

20 6296 0.3 0.2 0:00.01 conda

20 6128 0.3 0.2 0:00.01 conda

20 3792 0.0 0.1 0:00.76 systemd

20 0 0.0 0.0 0:00.00 kthreadd
20 0 0.0 0.0 0:00.22 ksoftirqd/@




(base) [root@iZwz9j14gdljpOmfm3206jZ ~]# ps
PID TTY TIME CMD
10983 pts/2 00:00:00 bash

11330 pts/2 00:00:00 ps
(base) [root@iZwz9j14gdljpOmfm3206jZ ~]#

4. M ki1l A4 &Ik hello-loop BHE.

I —AH s 2, BT ATHED top v T35 hello-loop BEFEM) pid ¥ 10840,
FTLLEE kill 10840 Ay 4ok & ki e

(base) [root®iZwz9j14gdl1jpdmfm3206jZ ~J# kill 10840

LI AT LA 25k 2405 1 /) hello-loop 2R R Ok,
[root@iZwz9j14gd1jpOmfm3206jZ ~]# ./helloworld

B&it

[root@iZwz9j149dljpOmfm32063jZ ~]#

5. ff fork () BIR FHE

5.1: FHEE 100 4

#include<unistd.h>

#include<stdio.h>

#include<stdlib.h>

#include<sys/wait.h>

#define child 100 // define the max_num of child process

int process(int n);

int main()
{
pid_t pid;
process(child);
return 0;
H
int process(int n) //define the process function
{
if (n<= 0) //condition outside the function
{
return 0;
H
else

{




if (pid == 0)
{
sleep(5);
H
else {
process(n-1);
sleep(5);
return 0;
H
waitpid(pid, NULL,WUNTRACED);
H
return 0;

pid_t pid=fork();//set child process

printf(" child process %d:%d\n",child-n+1,getpid());

printf("This is parent process,my process id is %d\n",getpid());

BATRERS, FTUAE BIA N 4R

(base) [root@iZwz9j14gdl;jp@mfm32063jZ
(base) [root@iZwz9j14gd1jpOmfm32063jZ

This is parent
This is parent
This is parent

child process
This is parent
This is parent

child process
This is parent
This is parent
This is parent

child process
This is parent
This is parent

child process
This is parent
This is parent
This is parent

child process
This is parent
This is parent
This is parent

HAEL s 2 H pstree fn 2 EF L, ATLLER] two—100*[two], 56 100 A>T HEFERIEY

2.

process,my process
process,my process
process,my process
1:7881

process,my process
process,my process
3:7883

process,my process
process,my process
process,my process
2:7882

process,my process
process,my process
9:7889

process,my process
process,my process
process,my process
8:7888

process,my process
process,my process
process,my process

id
id
id

~J# gcc fork53.c -o two

~]# ./two

is
is
is

id i
id i

id i
id i
id i

id i
id i

id i
id i
id i

id i
id i
id i

7880
7880
7880

7880
7880

7880
7880
7880

7880
7880

7880
7880
7880

7880
7880
7880

6*[bash—bash——conda]

—sftp-server

F-sshd——2*[bash—bash——conda]
—3*[bash—bash—bash]

|
|
‘—sshd—bash
bash—top
—sftp-server

Fbash—vim—bash—two—100*[two]

Hbash—top
—sftp-server




i dr T OB RIFERE P AT AR B ERITE, 08 156, 241

(base) [root@iZwz9j14gdljpdmfm32063jZ ~]# cat /proc/slabinfo Igrep task_struct
156 210 4160 7 8 : tunables ) ) 0 : slabdata

(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# cat /proc/slabinfo Igrep task_struct
241 266 4160 7 8 : tunables ) ] 0 : slabdata 38 38

52 FHE 100 B

#include<unistd.h>

#include<stdio.h>

#include<stdlib.h>

#include<sys/wait.h>

#define child 100 // define the max num of child process

int process(int n);

int main()
{
pid_t pid;
process(child);
return 0;
H
int process(int n) //define the process function
{
if (n<= 0) //condition outside the function
{
return 0;
H
else
{
pid_t pid=fork();//set child process
if (pid == 0)
{
printf(" child process %d:%d\n",child-n+1,getpid());
process(n-1);
sleep(5);
return 0; // child process set child process
H
else {
printf("This is parent process,my process id is %d\n",getpid());
sleep(5);
H
waitpid(pid NULL,WUNTRACED);
H
return 0;




BATRERS, WTUAE BN R

This is parent process,my process i
child process 90:7924
This is parent process,my process i
child process 91:7925
This is parent process,my process i
child process 92:7926
This is parent process,my process i
child process 93:7927
This is parent process,my process i
child process 94:7928
This is parent process,my process i
child process 95:7929
| This is parent process,my process i
R child process 96:7930
This is parent process,my process i
child process 97:7931
This is parent process,my process i
child process 98:7932
This is parent process,my process i
child process 99:7933
This is parent process,my process i
child process 100:7934

HAELuy 2 H pstree fn 2 EFE AL, 7 LG 2| one-one-one---- HIHEFEM, 5EAL 100 JZTF
HEREIAEE .

F-sshd——sshd——bash—sleep
| —2*[bash—bash—conda]
| Fbash——one—one—one—one—one——one——one——one——one——one—one—one——one—one—one—+

| Fbash—top

| —sftp-server

‘—sshd—bash—sleep
Fbash—pstree
Fbash—top
—sftp-server

i dr T OB BIFERR P ATHT Rt R B RO, 2008 156 256

(base) [root@iZwz9jl4gdljpOmfm3206jZ ~]# cat /proc/slabinfo Igrep task_struct
156 182 4160 7 8 : tunables 0 0 0:

(base) [root@iZwz9j14gd1jpOmfm3206 J# cat /proc/slabinfo Igrep task_struct
256 266 4160 7 8 : tunables 0 0 0 : slabdata 38

5.3 TR 5 2
#include<stdio.h>
#include<unistd.h>

int main()

{

int 1;

for(i=0;1<5;1++){
pid_t t1=fork();
pid_t t2=0;
if(t1==0){




printf("child process,id=%d,my parent is %d\n",getpid(),getppid());
§
else if(t1>0){
printf("parent process,id=%d\n",getpid());
t2=fork();
§
if(t1>0&&t2>0)
break;

while(1);
return 0;

}
BATRERS, WTUAE BN 4R

(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# ./test?
parent process,id=27937

child process,id=27938,my parent is 27937

parent process,id=27938

child process,id=27940,my parent is 27938

parent process,id=27940

parent process,id=27941
parent process,id=27939
child process,id=27942,my parent is 27940
parent process,id=27942
parent process,id=27943
child process,id=27944,my parent is 27941

HAEAu 2 H pstree fr & BEMFE, ATLLER] 2*[test7—2*[test7]]... HIBEFEM,5ERK 5
2 X RR R A

—3*[bash—bash——conda]
Fbash—bash—bash
Fbash—test7—2*[test7—2*[test7—2*[test7—2*[test7—2*[test7]]1]]]

Fbash—top
F-sftp-server

i dr T UE BIFERE P AT Rt Rl B BT, a0y 181. 315 (Jkkbz B
PAMEZATHI Y 181, TASZFRTH —FERT 156, WRER M TR AR EIA—, R4
SEAFA—HE)
(base) [root@iZwz9j14gdljpdmfm3206jZ ~]# cat /proc/slabinfo Igrep task_struct

181 203 4160 7 8 : tunables 0 0 0 : slabdata

(base) [root@iZwz9j14gdljpOmfm3206jZ ~]# cat /proc/slabinfo Igrep task_struct
315 315 4160 7 8 : tunables 0 0 0 : slabdata 45




6. BIULBEE, H pstree BHEINLBE MM MNEHREMN BFEE AN init BT
e wERECRESFHE, Hps j BEHETRE.
6.1 I )LiFE

5 —> fork_demo.c FFiZfT, WI'FEIFR:

(base) [root@iZwz9jl4gdljp@mfm3206jZ ~]# vim fork_demo.c
(base) [root@iZwz9jl4gdljp@mfm3206jZ ~]# cat fork_demo.c
#include<stdio.h>

#include<unistd.h>

int mainQ)

{

int pid=forkQ);

int i=0;

if(pid==-1){
printf("error!\n");

}else if (pid==0){

printf("This is the child process!\n");
getchar();
}else if(pid){
printf("This is the parent process! child process id=¥%d\n",pid);
fork(Q);
getchar(Q);
}
return 0;
}
(base) [root@iZwz9jl4gdljp@mfm3206jZ ~]# gcc fork_demo.c -o demo
(base) [root@iZwz9jl4gdljp@Omfm3206jZ ~]# ./demo

" LLE FEAT 45 R

(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# gcc fork_demo.c -o demo
(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# ./demo

This is the parent process! child process id=12524

This is the child process!

IR —A1 %2, H psj Al pstree BHESRE, A =3 (12523, 12524, 12525 )
BEUURXFRER, WFEAR

(base) [root@iZwz9j14gd1jp@mfm3206jZ ~]# ps j
PPID PID PGID SID TTY TPGID STAT UID TIME COMMAND
1 642 642 642 ttyl 642 Ss+ 0:00 /sbin/agetty --noclear ttyl linux
1 644 644 644 ttySe 644 Ss+ 0:00 /sbin/agetty --keep-baud 115200,38400,9600 ttyS@ vt220
1150 1152 1152 1152 pts/@ 12523 Ss 0:00 -bash
1150 1171 1171 1171 pts/1 1386 Ss 0:00 -bash
1171 1386 1386 1171 pts/1 1386 S+ 0:00 top

12523 12524 12523 1152 pts/@ 12523 S+
12523 12525 12523 1152 pts/@ 12523 S+
12831 13016 13016 13016 pts/2 13360 Ss 9:00 -bash
12831 13079 13079 13079 pts/3 13079 Ss+ 0:00 -bash
13016 13360 13360 13016 pts/2 13360 R+ Q0 0:00 ps j
(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# pstree 12523
demo—2*[demo]

0:00 ./demo
0:00 ./demo

0
0
0
0
0
1152 12523 12523 1152 pts/@ 12523 S+ 0 0:00 ./demo
0
0
0
0




AR 1 s [ 4 — ), IR SRR Y, AEA SR 2 W LUE BT RN L e
FHwE init SRR (FHEFE 12524, 12525 [ PPID f&ichigm 1 S

root@1Zwz9)14gd1jpdmfm32063Z ~J# ps J

PID SID TTY TPGID STAT UID TIME COMMAND
642 642 ttyl 642 Ss+ @ 0:00 /sbin/agetty --noclear ttyl linux
644 644 ttySo 644 Ss+ @ 0:00 /sbin/agetty --keep-baud 115200,38400,9600 ttyS0O vt220
1152 1152 pts/0@ 1152 @ 0:00 -bash
1171 1171 1171 pts/1 1386 Ss @ ©0:00 -bash
1386 1386 1171 pts/1 1386 S+ 0 0:00 top
12524 12523 1152 pts/@ 1152 S 9 0:00 ./demo
12525 12523 1152 pts/@ 1152 S 0 0:00 ./demo
12831 13016 13016 13016 pts/2 18263 Ss © 0:00 -bash
12831 13079 13079 13079 pts/3 13375 Ss 9 0:00 -bash
13079 13375 13375 13079 pts/3 13375 S+ 0 0:00 top
13016 18263 18263 13016 pts/2 18263 R+ 90 0:00 ps j
(base) [root@iZwz9j14gdljpOmfm3206jZ ~]# pstree 12524
demo
RJEHEZ G 1 SRR IR, M R 12524 12525 TEWASR, WA IR AT
BEUR

(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# gcc fork_demo.c -o demo
(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# ./demo

This is the parent process! child process id=12524

This is the child process!

(base) [root@iZwz9jl4gdljpomfm32063z ~J# |

(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# ps j

PPID PID PGID SID TTY TPGID STAT UID TIME COMMAND

1 642 642 642 ttyl 642 Ss+

1 644 644 644 ttySo 644 Ss+
1150 1152 1152 1152 pts/0@ 1152 Ss+
1150 1171 1171 1171 pts/1 1386 Ss
1171 1386 1386 1171 pts/1 1386 S+
12831 13016 13016 13016 pts/2 22686 Ss
12831 13079 13079 13079 pts/3 13375 Ss
13079 13375 13375 13079 pts/3 13375 S+
13016 22686 22686 13016 pts/2 22686 R+
(base) [root@iZwz9jl4gd1jpomfm32063Z ~J# ||

0:00 /sbin/agetty --noclear ttyl linux

0:00 /sbin/agetty --keep-baud 115200,38400,9600 ttySO vt220
0:00 -bash

0:00 -bash

0:00 top

0:00 -bash

0:00 -bash

0:00 top

0:00 ps j

oS o000 e

6.2 B #E
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(base) [root@iZwz9j14gdljp@mfm32063jZ ~]# cat zombie_demo.c
#include<sys/types.h>

#include<unistd. h>

#include<stdio.h>

#include<stdlib.h>

int mainQ)
{

pid_t pid=fork(Q);
if(pid<0)
printf("error!\n");

else if (pid == 0){
printf("i am zomble\n");
exit(®);//no one waits for this process

sleep(10);
wait(NULL);//the zombie process will be reaped now

(base) [root@iZwz9jl4gdljp@mfm32063jZ ~]#

Gni¥IZAT zombie FEFP, FTIF&Nm 23047 psj ar @ ATLLE BT HEREAL T “Z+7 IR, R
WA IRAS defunct, A1EIFTR

(base) [root@iZwz9jl4gdljp@mfm3206jZ ~]# gcc zombie_demo.c -o zombie
(base) [root@iZwz9jl4gdljpOmfm32063jZ ~]# ./zombie
i am zomble

(base) [root@iZwz9j14gd1jpOmfm3206jZ ~J# ps j

PPID PID PGID SID TTY TPGID STAT UID TIME COMMAND

32546 403 403 32546 pts/3 403 S+ 0:00 top
1 642 642 642 ttyl 642 Ss+ 0:00 /sbin/agetty --noclear ttyl linux
1 644 644 644 ttySe 644 Ss+ 0:00 /sbin/agetty --keep-baud 115200,38400,9600 ttySO vt220

19979 3006 3006 19979 pts/0 3006 S+ 0:00 ./zombie

3006 3007 3006 19979 pts/0 3006 Z+ 0:00 [zombie] <defunct>

32505 3209 3209 32505 pts/2 3209 R+ 0:00 ps j

19977 19979 19979 19979 pts/0 3006 Ss 0:00 -bash

19977 20016 20016 20016 pts/1 20213 Ss 0:00 -bash

20016 20213 20213 20016 pts/1 20213 S+ 0:00 top

32089 32505 32505 32505 pts/2 3209 Ss 0:00 -bash

32089 32546 32546 32546 pts/3 403 Ss 0:00 -bash

(base) [root@iZwz9jl4gdljpemfm3206iZ ~1# ||

FEIZAT 10s Ja, SCHFERPAT waitOR BT HERE RIS BT R, TR AR RES
HAL e el SRR

0
0
0
0
0
0
0
0
0
0
0




(base) [root@iZwz9j14gd1jpdmfm32063jZ ~]# ps j

PPID PID PGID SID TTY TPGID STAT UID TIME COMMAND

32546 403 403 32546 pts/3 403 S+ 0:00 top
1 642 642 642 ttyl 642 Ss+ 0:00 /sbin/agetty --noclear ttyl linux
1 644 644 644 ttySo 644 Ss+ 0:00 /sbin/agetty --keep-baud 115200,38400,9600 ttySO vt220

32505 7113 7113 32505 pts/2 7113 R+ 0:00 ps j

19977 19979 19979 19979 pts/@ 19979 Ss+ 0:00 -bash

19977 20016 20016 20016 pts/1 20213 0:00 -bash

20016 20213 20213 20016 pts/1 20213 0:00 top

32089 32505 32505 32505 pts/2 7113 0:00 -bash

32089 32546 32546 32546 pts/3 403 Ss 0:00 -bash

(base) [root@iZwz9jl4gd1jpomfm32063Z ~1# ||

0
0
0
0
0
0
0
0
0

7. wE MU, EEEEEFLTUTRE 5 DhiEfT 5 DerfEE (Flner MER
sleep()), FHAEFA top B ps RN FHZ T MEZERMRE, FHEBELR;
#include<stdio.h>

#include<unistd.h>

int main()
{
int i=1;
while(1) {
1f(i){
sleep(5);
printf("sleep over\n");
i=0;
H
}3
return 0;
H

'S5 AT, BATERIT

(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# vim sleep7.c

(base) [root@iZwz9j14gdljp@Omfm3206jZ ~]# gcc sleep7.c -0 sleep?
(base) [root@iZwz9j14gdljp@mfm3206jZ ~]# ./sleep?

sleep over

I i ps j oS, T LAE BIHERE /sleep AT (R) FHPHZE(S)HIPIFIRAS

(base) [root@iZwz9j14gdljpOmfm3206jZ ~J# ps j
PPID PID PGID SID TTY TPGID STAT UID TIME COMMAND
1 955 955 955 ttySe 955 Ss+ 00 /sbin/agetty --keep-baud 115200,38400,9600 ttyS@ vt220
953 993 993 993 ttyl 993 Ssl+ 00 /usr/bin/X -core -noreset :0 -seat seat® -auth /var/ru
31977 27230 27230 31977 pts/0 27230 R+ 100 ./sleep?
32197 27566 27566 32197 pts/2 27566 R+ 20 ps j
31975 31977 31977 31977 pts/0 27230 Ss 00 -bash
31975 32008 32008 32008 pts/1 32363 Ss 00 -bash
32181 32197 32197 32197 pts/2 27566 Ss -bash
32181 32239 32239 32239 pts/3 32484 Ss 00 -bash
32008 32363 32363 32008 pts/1 32363 S+ 01 top

)
0
0
0
0
)
)
)
)

P O o 9o 9o 0900606




(base) [root@iZwz9j14gdljpOmfm32063jZ ~]# ps j
PPID PID PGID SID TTY TPGID STAT UID TIME COMMAND
1 955 955 955 ttysSe 955 Ss+ 0:00 /sbin/agetty --keep-baud 115200,38400,9600 ttyS0 vt220
953 993 993 993 ttyl 993 Ssl+ 0:00 /usr/bin/X -core -noreset :0 -seat seat® -auth /var/ru
31977 27230 27230 31977 pts/@ 27230 S+ 0:00 ./sleep?
32197 27397 27397 32197 pts/2 27397 R+ 0:00 ps j
31975 31977 31977 31977 pts/@ 27230 Ss 0:00 -bash
31975 32008 32008 32008 pts/1 32363 Ss 0:00 -bash
32181 32197 32197 32197 pts/2 27397 Ss 0:00 -bash
32181 32239 32239 32239 pts/3 32484 Ss 0:00 -bash
32008 32363 32363 32008 pts/1 32363 S+ 0:01 top
32239 32484 32484 32239 pts/3 32484 S+ 0:01 top

0
0
0
0
0
0
0
0
0
0
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