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1. #include <stdio.h>

2. int main(int argc, char *argv[])
3. {

4, puts ("hello world");

5. return 0;

6. }
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File: chapterl/Virtualization/cpu.c

#include <stdio.h>
#include <stdlib.h>
#include <assert.h>

#include <sys/time.h>

double GetTime ()
{
struct timeval t;
double time;
int rc = gettimeofday(&t, NULL);
assert (rc == 0);
time = (double) (t.tv_sec) +
(double) (t.tv_usec) / leb;

return time;

void Spin(int howlong)

{
double t = GetTime () ;

while ((GetTime() - t) < (double) (howlong));

—
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int main(int argc, char **argv)

{

if (argc !'= 2)
{

fprintf (stderr, "usage: cpu <string>\n");

exit (1) ;

char *str = argv[l];
while (1)
{

Spin(1);

o)

printf ("%$s\n", str);

GuestOS > cd /tmp/share/chapterl/Virtualization
GuestOS> gcc -0 cpu cpu.c

GuestOS>./cpuA & ./cpuB & ./cpuC& ./cpuD &
[1] 207

[2] 208

[3]1209

[4] 210
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File: chapterl/Virtualization
<stdio.h>
<stdlib.h>
<assert.h>
<sys/time.h>

#include
#include
#include

#include

double GetTime ()
{
struct timeval t;
double time;
int rc = gettimeofday(&t,
assert (rc == 0);
(double) (t.tv_sec)
(double) (t.tv_usec)

return time;

time =

void Spin(int howlong)
{
double t = GetTime () ;

while ((GetTime() - t) <

/memn. c

NULL) ;

+
/ leé6;

(double) (howlong)) ;
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int main(int argc,

{

in
as

pr

*p
wh
{

char **argv)

t *p = malloc(sizeof (int));

sert (p != NULL);

intf (" (%d)
getpid(),

memory address of p: %08x\n",

(unsigned) (p));
= 0;

ile (1)
Spin(1);

*p = *p + 1;
printf (" (%d) p: %d\n",

getpid(), *p);

GuestOS > cd /tmp/share/chapterl/Virtualization
GuestOS > gcc -0 mem mem.c

GuestOS > echo 0 > /proc/sys/kernel/randomize_va_space
GuestOS>./mem & ./mem &

[1] 213

[2] 214

(214) Memory address of p: 00405160

(213) Memory address of p: 00405160
(214)p: 1
(213)p: 1
(213)p: 2
(214) p: 2
(213)p:3
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// File: chapterl/Concurrency/thread.c 11. int main(int argc, char **argv)
t_‘_J 12.
#include <stdio.h> 13. pthread t pl, p2;
#include <stdlib.h>
#include <pthread.h> 14. if (argc !'= 2)
15. {
volatile int counter = 0; l6. fprintf (stderr, "usage: threads <value>\n");
5. int loops; exit (1) ;
17. }
6. void * worker (void *arg) {
7. int 1i; 18. loops = atoi(argv[l]);
8. for (i = 0; i < loops; 1i++) counter++; 19. printf ("Initial value: %d\n", counter);
9. return NULL;
10. } 20. pthread create (&pl, NULL, worker, NULL);
21. pthread create (&p2, NULL, worker, NULL);
22. pthread join(pl, NULL);
GuestOS > cd /tmp/share/chapter1/Concurrency 23. pthread join(p2, NULL);
GuestOS > gcc -o thread thread.c -Ipthread
GH?StOS>‘/thread1000 24. printf ("Final value: %d\n", counter);
Initial value: 0
Final value: 2000 25. }
prompt>./thread 100000
Initial value: 0
Final value: 112448
prompt>./thread 100000

Initial value: 0
Final value: 138413
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1. #include <stdio.h>

2. #include <unistd.h>

3. #include <assert.h>

4. #include <fcntl.h>

5. #include <sys/types.h>

6. int main(int argc, char **argv)

7. |

8. int fd = open("/tmp/file", O WRONLY | O CREAT | O TRUNC, S IRWXU);
9. assert (fd > -1);

10. int rc = write(fd, "hello world\n", 13);
11. assert (rc == 13);

12. close (£d) ;

13. return 0;

14. }
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=
R

p
1. #include <stdio.h>
2. #include <unistd.h>
3. 4#include <signal.h>
4. #include <sys/time.h>
N =
| . EF@ER, ASRRSS RGN

5. unsigned int counte

: : N Sy NP
. void sig_ B
7 {
8. count \
9. printf ("current counter: %d, current value: %d\n", counter, 1/counter);
10. }

11. int main(int argc, char **argv)

12. 1 /O, RETACIRGIFENE N
scanf ("%d", &counter);////////// =

14. signal (SIGALRM, sig handler);
15. while (1)

: AYEpeRlt, FRRTRIEGIFZIm AL
; { alarm (1) ; ’////////// : =

18. sleep(2);




1.2 RtzibiA

" EMERR: BTARRTPRARTHEREANIEEM RS EETALE
mhy, BEAK. wEKERF. Bols|SER. a5 TShellgk
HEeBHPRE. EAEHEETE, Z5IE.....

" Nz BIERFHIRERZLD, RFEHIEE
ERD MR LR LIRSS, BIMIE TR
IREMPDERFERR, BREERER.
IREFIRIERr. HIREEE. NEFEE.
MRS, TR




1.2.1 RRSSRPES
" ARz T T RS, BXFRIPHNAFSTE (RZ=E, Kernel
Space) FAIAEEAHAIRTEINR

» NAEFETTRRPS, RETrFhaEMERZINRNEFEZE
(=8, User Space) Mg RARIR, AREEZIITEM

Application 1 Application 2 Application 3
user-space
"y T TTTTTTTTTTTTTTIS,
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! > kernel-space
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|  Windowsptz (#m#%)

System support Environment
processes Service processes Applications subsystems
Service Control
Manager Svchost.exe
Lsass Winmgmt.exe Task Manager 0S/2
. Windows
Winlogon | Spooler Explorer POSIX
. = . v Use
Session Services.exe apphca'non
sy o Sieemolls] | Wing2
v ’ vl vy
Nedll.dil
System
threads User mode
Kernel mode
Y System service dispatcher
(Kernel-mode callable interfaces) Wh32USER.
= ke
1O manager :=,'1‘ (o) | & 3 = n § g GDI
2 2 |s5]| & S| € |=8|& g =
s | 2 |[ES| £ |82 2 |22|€2| v .
Device 2 | 2 |22| 2 |2a]| 2 |E2|=5|2s piptee
and file 2 2 |egx] 2 |88 3 |*2|8 8 g drivers
system o a 1 < €] S 2|28 €
drivers 3 » o gl < =3 ®
Kernel
Hardware abstraction layer (HAL)

Hardware interfaces
(Buses, VO devices, interrupts, interval timers, DMA, memory cache conlrol, and so on)



1.3 LinuxRizR s

" FEMNZERARS: https:.//www.kernel.org/

[tarball] [pgp] [patch] [inc.
[tarball] [pgp] [patch] [inc.
[tarball] [pgp] [patch] [inc.
[tarball] [pgp] [patch] [inc.
[tarball] [pgp] [patch] [inc.
[tarball] [pgp] [patch] [inc.

Protocol  Location

HTTP https://www.kernel.org/pub/

GIT https://qgit.kernel.org/

RSYNC rsync://rsync.kernel.org/pub/
mainline:  6.2-rc3 2023-01-08 [tarball]
stable: 6.1.4 2023-01-07
stable: 6.0.18 2023-01-07
longterm: 5.15.86 2022-12-31
longterm: 5.10.162 2023-01-04
longterm: 5.4.228 2022-12-19
longterm: 4.19.269 2022-12-14
longterm: 4.14.302 2022-12-14
longterm: 4.9.337 [EOL] 2023-01-07

linux-next:

next-20230112 2023-01-12

[tarball] [pgp] [patch] [inc.

[patch] [inc.
[tarball] [pgp] [patch] [inc.

patch]
patch]
patch]
patch]
patch]
patch]
patch]
patch]
patch]

Latest Release

614®

[view diff]
[view diff]
[view diff]
[view diff]
[view diff]
[view diff]
[view diff]
[view diff]
[view diff]

[browse]
[browse]
[browse]
[browse]
[browse]
[browse]
[browse]
[browse]
[browse]
[browse]

[changeloq]
[changelog]
[changelog]
[changelog]
[changelog]
[changelog]
[changelog]
[changelog]
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1.3 LinuxPZzilR {3

s SERZEAS: https://elixirbootlin.com/linux/latest/source

/ include / linux All s task struct
amba
atomic
include/linux/sched.h, line 737 (as a struct)
avf .
tools/testing/selftests/bpf/progs/strobemeta.h, line 14 (as a struct)
bcma tools/testing/selftests/bpf/progs/test_core_reloc_kernel.c, line 27 (asa
byteorder struct)
can tools/testing/selftests/bpf/progs/test_core _retro.c, line 7 (as a struct)
v6.1.3 Ceph 1ol struct task struct f{
v6.1.2 738  #ifdef CONFIG_THREAD INFO_IN TASK
clk
v6.1.1 _ £ For
V6.1 comedi
v6.1-rc8 CI‘USh struct thread info thread info;
v6.1-rc7 decompress t#endi f 5 o |
v6.1-rc6 ] unsigned 1nt __state;
device T
v6.1-rc5 #ifdef CONFIG PREEMPT RT
dma ¢ sleepers
v6.1-rc4 unsigned int saved_state;
v6.1-rc3 dsa Hendif
linux % v6.7.4 powered by Elixir 2.1

https://elixir.bootlin.com/linux/latest/source/include/linux/atomic
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1.3.1 JR{CABIRAS

s NiIZhRAS: BH3NEFEAM: AB.C
= A WRERAS, XEEROERETMN, RENEEEATUHIIGH
MR EEA ST
=B WIRRAE, 2IE—LERERNNZ, BHETEERE, &
M= AR
= C: WRETIRAS, SERMIETHNZ, XN EELERL
T bugles, FOTIAESIREIER, PRIZESBETM

" R{ThRASS: major.minor.patch-build.desc
= major | FIRAS, BEETHUFLTE
= minor IRIRAS, FTBINEERT A AL
= patch : ¥NT BEEURIRAHNESUREL
= puild : fmiFE (SfesE) BOXE
= desc | HEIRANRFHKRER



1.3.1 RIUEBRRZAS
= 5l40: FAdp<$uname -aBERNZIRAE

Linux localhost 3.2.0-67-generic #101-Ubuntu SMP Tue Jul 15 17:46:11 UTC 2014 x86_64 x86_64 x86_64 GNU/Linux
#HMZ&3.2.0-67-generic-pae

WBBAN T

BT 3, ERAES

FBNEHET: 2, KRAS, HETARRERE

FEEANHEETF: 0, BUMAS

FIANHET: 67, MATHEZRA (3.2.0) BI67KApatch

generic: HATWIZMAANBRAKRAE, BEESRAFEG LHserver (BXTARE S%) « 1386 (£HATZRFERF KAL)

pae (Physical Address Extension) : #JHRHHEY &, AN T Rkh32fi b fEPCAR 28 N A BRI B HEH, FRRI32467 R4t al LA RFE T
x86_64: K H HIZ64f7fICPU

SMP: XIARZAERL, RN LRFEZZ. ZAEEE

Tue Jul 15 17:46:11 UTC 2014: WZAIZR1ERTE] (build date) N 2014/07/15 17:46:11



1.3.1 JR{CABIRAS

" NIZNRA D3
= mainline: FZehk A, EAEFFAEBIMRAS
s stable: F2ERAS, HmMainline ST AT, T2ERSEERARA
SWFELE LiRHbugBEFTE4N T, BERZEXKANER, FElRE
ARASZ 1R, AR HEOLEN of Life) IR ANERABSIHA0R A
= longterm: <HASZIFR, KEASZIFIRIIAZABSIFTSRICEOL
= linux-next, snapshot: {CIBIEAZERAZER < B AGHYIRIR A F-25LInuxX
AVEGEE= (Y
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Linux Kernel Source

scripts

Sparrisparrﬁij)

Sh/shb4

Documentation

e B
crypin
lih o hlock usr drivers
Include arch init xernel sSeVurity net (s
ipx deep
: - xfrm 802
ntfs
1ffa?
net atm _{iffs2
%25 -
1s0ts
appletnlk

( bluetocth )

B — i —
; } 1

Fat/vlat j)

|

S P ——

—relser!s

Fx12

devts

oroc

sysfs

ramfs

extd

T — i —



1.3.2 RIS EREH

= arch: B&5HRREIERANEE

= BRFENN—EFR 2MUPCHEXAIUBFRA380ER T, ARMES
BEXRBIBFREarmERT)

s AN FEERPEE—ETFER, WREENSEkemnel (RiZZD) .
mm (RFEE) | lib (BAEXTIERE) Fboot (515iER) F

" crypto: ERIIENEGIEE A —LERNCRCEEGEA
= Documentation: KT W%=HERDHIIEFEEEALER
® drivers: REWER, ST ARENEEISA—FEZR
' fs: J[ASFOSGZRSE, Wext, fat, ntfsZ

® include: LS4
= include/linux: WIZEARRISLIEF
s include/asm-*/: (RREMEXKAILNG (CFRRREGIAIZETR)




1.3.2 RIS EHRE

" init: RIZGESEOAWIBHARE (EEAERS%5|SHE)
" ipc: HHEEEEHYCE

" lib: SFFESHCED

= mm: REFEED

" net: MKHERMAAME, LT SMEILRIRSEINY

= scripts: FITECERZSUFRIBIA S

" security: SLHINZZEMH

= sound: FRHAEMIRSBIKNIEFZHF




1.4 Linux4ZSLI0INE
" LinuxAfZhe2~: v5.0

= ERHQEMUZ RIS A TLinuxAZ
 STHEEFMARESND (x86. ARM.....)
» B LAER— B W38 Lt TPy iZiEit

1/0 &EEHl

W-FE (d8s Z2H9)




1.4 LinuxNtZEELGINE

" BHR%5f (Host)

= ${HOME}/Kernel: W%
« compile: RMIZImIEMRIZ
 git: AZBEIBGE
- image: MWEEER (X5i38630x86 64, STHFZ P Ubuntubias)
» share: Host5GuestiIRZI 4 (Hostis)
« v5.0: LinuxAW#zv5. OJR(CIBAIAT I TIZR (X72i386F0x86 64)

= ${HOME}/Workdir: 1&#28
e run, debug. script: BfFFNEILHIZAS
« SCp. ssh: IABEEIIE X HERBIZAR (Host5GuestEiE, BEXH)
« compile, src. build, exe: QEMUZmERIA, JRAAD. RIEISAHFFOATHA T

" HRZ (Guest)
= /tmp/linux: RIZERAES (MHostimRRETEIGuestim)
= /tmp/share: Host5Guesti9HEZ=EsE (Guesti)



4 LinuxtZ3EIG IS

HEREINS
® sudo apt-get install gcc-8 g++-8
® sudo update-alternatives --install /usr/bin/gcc gcc /usr/bin/gcc-8 80 --slave /usr/bin/g++ g++ /usr/bin/g++-8
® sudo update-alternatives --install /usr/bin/gcc gcc /usr/bin/gcc-9 90 --slave /usr/bin/g++ g++ /usr/bin/g++-9
s sudo update-alternatives --config gcc

TRiEARZ

= cd ${HOME}/Kernel

s /compile v5.0i386 #4wm1Ev5.01Z (i386: 321, x86 64: 6411)
B THI%

= cd ${HOME}/Workdir

= /run v5.0i386 buster #7EUbuntu busterfvAiz=17v5.01%
s /sshi386 buster 10000 #5E@110000im [l TimiiEss (A1)

AT

cd ${HOME}/Workdir

/run v5.0i386 buster -dbg 20000 #455E1)31x w1 /920000

/debug v5.0i386 20000 vmlinux_script #1@5 200005 &Iz THIAZ
source module_script # 3FZ2FIHAINZIERENG, FEgdbFHITIZA <



