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AR LS, i QEMU. BOCHS. VirtualBox. VMware Player % . ucore &7 & 3 3% £ %% GCC
89 gec. gas. Id A= MAKE 3 T B, ¥R B4R T X & T B4y IDE 7+ & 37 3% Eclipse-CDT %, &
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MHKELIEE, SALTROANAEEIRE &,

4) ABEAETEE, ATTHeMelZists Rl pr#EemEEeAmsSatE, X F A
RTINS ET ST,

5) MPp#AERETA%, ATTMAPFSHAENE, WIT. Wl rahsERI42, TH
BB P AR R IR R AT R NS 0 RAIR 4 69 142

6) KR PFETZEAR, B TEMENERRGARIEFREL XK,

7) R EF5#ANERETFRR, THIRNTHTELEIEALET, FTHRTLFNEL
PRFEIARIT 2 RPERE G Fvh, AT R AR E, VAR AT % 7041 ;

8) XMA%, THMIIHAR %é’aﬂﬁ‘\?L% H#ARATHEFHXE, THREAMREZA 10 79

o 060600 ﬁ‘g



i BEERKFETHEYLAR BERFRFELLE 2012 FHF
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XA B F R A0 AR M A i X 3 B e T BT

S 39 P _
[ ] | | [ ] | - e
&R PSS ARG |
| P A E | AE
| RGAMED C AES
HEEET A% XEEET AL
| R LR X | FATSCH R4 |
| HERE A B B0 BE UNIXCH RS |
‘ BRI ‘ ‘ Buffer Cache ‘
. HEEaRAMEE SRR
Pss . EERE
TCP/ IPH-UER [ pE |
NEEET AL
RS /58
Z‘J@ﬁﬂﬁiﬂ:?lﬂﬁﬁﬂﬁﬁ& ‘ HNE%’J ‘ ‘ %%%%ﬁrﬂ@mimj ‘
RSN | | HESR  RASERRALE
- EBAEAREE  mameE | semaphoreHi |
| PEAESREE | REREE | LockSHL |
. AAREEE
SR T m— BT
ERBT AR
cprintf/str* ...
MO iR T RS ST RS B R
T AT
e 1 18 Eaias im0
CPU I/0H b2 [a) MEM3th 11k 2 [A]
, | : R
SIS/ oh i 5

| | | | | | |
RS =] S| CGA iy i iy g

K 1ucore 2 LM K

do BT LIRS G L AR R KA PR, AR AT LAS e ucore 89T R IR B, #& AT VAT AR ucore &9



‘:‘»A":,
6%

HHERATENIR BRIEAGRIELE 2012 HF

WhIOR, BT A%, & ARM ARG LT, ABEMILAR S, RERA AR R P
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2.2 B EBIFIE

HFAVEFE T MIT 89 xv6. Harvard 49 OS161 #= Linux %%+t 7 ucore OS 523, FiA OS £iE
Linux Fi&47. TR LMEF, AL FB TR AUE R Linux SR IRE— T B E by Xt
'{Tl’e\g_lo

2217 K OS LBe £ %

FE42 M OS FTP AR %25 £ 3 42 github M sE (https://github.com/chyyuu/ucore_pub) =T F # &A1 44 49
labl~lab8 5% a4k - Ae L AE F, KB & idhe T T AZRL T AT ARAE A

1. TREMGEKMAE BlhedfiT: tar jxflabl.tar.bz2

HANE/N0S FH TAZH E #lde:  cdlabl

ARIE SR 36 - K P 132 R A A5 KA (R AT R 54T T B e LA ZRAE 25)

F YRk KA Bl he AT make

Jo 2y 3% T W) IR =) 4 Bk 3

Jo 2 %58 i WX R G A A EAH, et dT: make grade

R EAE KT (BAD S %6%%&@&%&OK%M%)M@@ % 3

e RFERAAREH (BPAR K6 a9 AL OK) M ARFRAR MG, FlhetiT: make
handin

9. AR AY4E AR A O A K IR LA lemail 4 Bh# A )T

N Ok W

5 9k, ST EA x\k”make qemu”ik OS % %& TAZ /& gemu L1247 ¥ ¥Ail it "make debug” 2 “make debug-
nox “#r 492 i@ i gdb ALK OS F I AL,

22283 B WHAE A Linux £B3F3E (EHF: REDVOEBRIFRFELEST X)

X R R Ay — AP B R AL A A Linux JF Tk OS &ANEIg 7 ik, REZ%FE Linux 4%
Ve R e & AP LIPS FF K 4. A% ¥ VirtualBox JELs 4 (A windows fa &A= 4t OS Ak
A, T2 http://www.virtualbox.org/wiki/Downloads TF#) , ABE &K A OS FTP JR% % L TF&H —"
T € 4% 40 AT BT BT E D3I FF R IRGEAT HAR 69 Linux 57 35 3R 55 69 A (BF — AN R 48k 21 1% ST
£, labdstudent2011.7z) . A 7zip % 4 (A windows h& A F= A OS ja A, *T 2| http://www.7-
zip.org/download.html F #)#% & lab4student2011.7z /& # ubuntul2.04.vdi, K/ K% H 3GB, &
VirtualBox ¥ Ao # X AN & fh sk 5 S AF, #T KA 392 4T Linux RIRIRIFE T .
Je B R TN P L, A

student
LRTMADELN, ARERER—ANZHREFDELDNT, RAEHENBFATREYT. FRAR
12 F labs H & T,

2.23%FE M Linux £83F3% (EA4FZPHTE Linux ZRREF)

X ERKAEE L Ubuntu Linux 12.04 (32 bit) 1A BN R L3RG, ALK E 2R
Ubuntu Linux 12.04,

2231WUBI ZA%E (RES#HLinux K& 7 #)

WUBI & —/~% 14t % Windows A 7 89 UBUNTU Linux =¥ T E, 7% 2Ma9 R &£ &FH/LT RArdm
Lo NEZXRTHNEXRE, NEZRBHLMH, ~FE Live CD., WUBI k44 F) Windows #4F £ %4
P ey b —FE 2 2 R Ubuntu, 4o BARM RS A %2 UBUNTU Linux, Wubi & &4k &% —
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K% UBUNTU Linux, EART &= T :
(1) OS course ftp 2 '8 7 M & http://releases.ubuntu.com/12.04/ubuntu-12.04-desktop-i386.is0 T #k
T —/> ubuntu-12.04-desktop-i386 49 ISO L4+,
(2)i# iE winrar % T A F £ k89 1ISO X+ 49 wubi.exe fEE H &, REEE NS RGHRE X
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T &BME 1SO 49 7 k43 ubuntu 12.04, &5 4 K= 81, # % T 1SO L A69X —F JF & X4,
B HATIE— 3 ZATF R R &, ARBEFRAT F & k49 ubuntu- 12.04-desktop-i386.iso L4+ N £
wubi A7 4389 ubuntu B E T 49 install &, EH#ET wubiexe. TR FHLRERTTE ISO L
BT, LA G, wubi st &R TREHSHA %, 25, it ubuntu SF R A ZELARAEL, LT
2 FhF 45347 ubuntu 12.04 #9492 E . e F B AR
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EFRENBhTHEIL THRER

@ 52, EERE )
¢ &, RHEBBETEHS ®
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ct—rolzRo |  BEo |

(4)mF T Em, RFERTEMN, THENERE, ERBFHEAFTEF ubuntu, & I press
'ESC' to ... ” B, NAMEA, XF&RM#AZM ubuntu RN FEAAEFEZ L, wuih, + EXF4E2E
ubuntu 12.04 ZREHNREE—BET. BETEREMNT LALLM, RESEH. IRTEXZRKTIRE,
FH R ITEMNER %, TAKIAER LA T A "ubuntu”F= “windows”. R 7T AARIBAR 69 1 L3 1T 2
#Fo

2.2.3.24 / Linux

AFEHIAEP, SNEETHRETHAITHAXGRE, AR, BTBRERAEANER T E, Ak, §
F T MR KRS Linux 44112 A .

THEeAZERT:

http://wiki.ubuntu.org.cn/index.php?title=%E5%91%BD%E4%BB%A4%E8%A1%8C%E6%8C%87%E5%
8D%97&variant=zh-cn

T A Ubuntu 52 3% AT B R @ & A AT F= 5 3469 linux RATHR, 12iERA RS E, RER
FIUE ) % 09 45 436 =T AT A E 3 89 FAR B P 2R B9 4R A4, i 1 49 K2 09 ) Fedf 7, linux &9
G AR KA BT AR RE B FTA RN HEH, FATRHRRETRITHS AR P @,
BT —ALARESFFIRER, 2K SHHEAT, APBLMA—iTes RFTUR
E—f7) BEBHEALA, PRGN AT S ATAIEE M5k, @A R XA —MRA 6
BAERE, CRAMA—F—K0d84 (HEHUT THRARMO G4 R FII AR,
W 8 A AR R R X

2.2.32. 14T N B X,

B X AR A% A BN B - A GNOME #94£ & #& & Ubuntu Linux. %+ GNOME ¥ ¥ —> 4>
3%, LT VAR )% A gnome-terminal 8942 5, C # A GNOME ALy £33 0 3 .

22322 AR A KL il

HAGEALBERAATRAEEZEINEAMTEHOR G :


http://wiki.ubuntu.org.cn/index.php?title=命令行指南&variant=zh-cn
http://wiki.ubuntu.org.cn/index.php?title=命令行指南&variant=zh-cn
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chy@laptop:~ $

RT3 69X AR AR Ay o LR T i, CATIHEMNCHYE, EEFHERN P MARERS
Ko FRB @AY, “chy" ZE ALK A F %, “laptop” ZX & Hag 2z, « ”%Té AT
R, M ANEME A D £ B ZBAFARE T EMNEZT, i T g AG 4 |s B
REE

| Is [ENTER] |

#%: [ENTER]RIEMAT Is BEHTHE4, dAA2MRMAZIANELRE, Is I AGAELFHKRY
AMATE B XE AT A LAHFaT B T3 &,

2.2.323% ARk
T @ A~48 bash shell 42 5 89 & K 4& B 77 ik, &2 ubuntu 44 899t A2 5.

22323.1% R4

(LZH LTI ()
dud@shadowplay:~ $ Is
filel.txt

file2.pdf

file3.mp3

filel.pdf

another_file.txt
Yet-Another_file.txt
file-with_other-NAME.TXT

Is &4 E’kﬁ\«lk"'ﬂf&ﬁ%ﬁfﬂﬁ’ﬂﬁf“ MR T @A AR, 12EXFAEBITITFE0E
BRI Ve, BECTUELSUTRXRRFEITAERNL L0 48
o Is/ WKINEARB K/ T MHFL mRL T —NEK, NebiTaleiz bl SEe AT
YEB R, #oiEB, ST ABEULLAT A XA A X,
o Is-l1 BRI —A 2 iFmey A FE.
o Is-a FEF| i R (ATF Sk 9 SCER) A 1 RO BT AT S
e Is-h ¥ 1L KB/MB/GB 97 X % A4 K ), i I8 2 VAL 4569 Bytes.

@QEHBHHAEDE: (pwd)

chy@Iaptop:~ $ pwd
/home/dud

Q) AHAE F: (cd)

dud@shadowplay:~ $ pwd
/home/dud
dud@shadowplay:~ $ cd /root/
dud@shadowplay:~ $ pwd
/root

L@ BF P, LAT B FR Kk AZ/home/dud, #AT cd froot/Z ) FiE4T pwd T AR I, LATH RECLHKA
froot T o

()G EHrd 75 (echo)
dud@shadowplay:~ $ echo "Hello World"
Hello World

KRR R4, CTAEFRR EMAGRBZOEHK("TPHORER), SR ZHRGENFF
PR S KOERESL, {2 ARt LINUX #5489 RETE N, L4 K ILE M ART £,

G) R T LA (cat)
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dud@shadowplay:~ $ cat filel.txt
Roses are red.

Violets are blue,

and you have the bird-flue!

BT A4E F less 2k more & 2 FL A K 89 LR A 2.

(6) £ # L #F:  (cp)
dud@shadowplay:~ $ cp filel.txt filel copy.txt
dud@shadowplay:~ $ cat filel copy.txt
Roses are red.
Violets are blue,
and you have the bird-flue!

(MAH I (my)

dud@shadowplay:~ $ Is

filel.txt

file2.txt

dud@shadowplay:~ $ mv filel.txt new_file.txt
dud@shadowplay:~ $ Is

file2.txt

new_file.txt

EBE: AGASBETEAAE R ERASLRM ART,
—V kB KRGS AT S0 RAE S

B o AT AR i e B — AN g

dud@shadowplay:~ $ mv -v filel.txt new_file.txt
“filel.txt' -> “new_file.txt'

(8)3# = — A2 LA LA
dud@shadowplay:~ $ Is
filel.txt
dud@shadowplay:~ $ touch tempfile.txt
dud@shadowplay:~ $ Is
filel.txt
tempfile.txt

(touch)

(9) = —/~H F: (mkdir)
dud@shadowplay:~ $ Is
filel.txt
tempfile.txt
dud@shadowplay:~ $ mkdir test_dir
dud@shadowplay:~ $ Is
filel.txt
tempfile.txt
test_dir

(L0) Mk A+ B F: (rm)

dud@shadowplay:~ $ Is -p

filel.txt

tempfile.txt

test_dir/

dud@shadowplay:~ $ rm -i tempfile.txt
rm: remove regular empty file “test.txt'? y
dud@shadowplay:~ $ Is -p

filel.txt

test_dir/

dud@shadowplay:~ $ rm test_dir

rm: cannot remove “test_dir': Is a directory
dud@shadowplay:~ $ rm -R test_dir
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dud@shadowplay:~ $ Is -p
filel.txt

LB EE: AAEMNBI Is®SE@TrLA B FTAAN o —ANI4£;
o MIAUALH pRILZFARITE AW EA, rbdo L £/ iEiESF T,
o BTRAMA rm -i ZEXMIKH, -i 5HAILERAEEDITHIRAREAT Bl — S IR T
i(interactive) 4L 3t & X LM 69 & %
o LAMEZKXAL®EEGELEEIMIE— /AN RF RN RGIRT, B AMIR A kL 504E R -
R(recursive, & 3R) £ %
AR T: B ASREN, RRBIXGRAHATEMT L, CERELHEKEHRT, ik
AT m -Rf /[, CRHAMRIRRE L AGRT, FERRSSREMRT, AT, RAsadfaednt
ha ki B9HH, VAL R GAEPITRT T —RAIN, BGIERF—REF., 4o FRCIFEFRIEZHM A
KA, RTAPIT AT @44, iE—i R AN H:

alias rm="rm -i' ‘

(A1) Z " B ATdE42: (ps)
dud@shadowplay:~ $ ps
PIDTTY TIME CMD
11278 pts/1 00:00:00 bash
24448 pts/1  00:00:00 ps

X 2 AR T B B 69 BT R A
o ps-a Tl R AL FETHAA AL, Q45w IR P AL
o ps auxww & —FA8 S AL, CaB R — RSP AT AN BT A, A hi—
AE TR X R RER, S ANHARRRH KN F wm o) iR

E ARG ASGANBHB AL, RT AR VAT R b 135 P Aoif mbyar 35 d:

eHTML - Bash command reference
ePDF - Unix commands: A Quick Reference Card

2.2.3.2.3.28 %742

(L)% N %

input A kRl e (KRR RMANRE) ML, output AT AEFR (KA EH
Hik %) bimdi iR e el AR B SME A — AR EN B AR T LA BT I NG S REIAL . BE
BB RAEHRIRE, A% a3AAZA G4 R HARES R

KAV T R W oy & = L AA i Rz B .

QEF =™

e RAR Bl &AM B AKX AA (BRIAA) 435, RTOME AT a5

dud@shadowplay:~ $ Is > file4.txt
dud@shadowplay:~ $ cat file4.txt
filel.txt

file2.pdf

file3.mp3

filel.pdf

another_file.txt
Yet-Another_file.txt
file-with_other-NAME.TXT
filed.txt

VA5 F 4540 3 S AF filed.txt 4o filedtxt RAEME, E&FE: W E fildixt &2 54E, A2 L@H
AKBEEIHNNE, mERBEARARBCHEAEG ISR RNRE, ART AR T @XAE


http://www.ss64.com/bash/
http://www.indiana.edu/~uitspubs/b017/b017.pdf
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a] :

e command >> filename
T
dud@shadowplay:~ $ Is >> file4.txt
dud@shadowplay:~ $ cat file4.txt
filel.txt
file2.pdf
file3.mp3
filel.pdf
another_file.txt
Yet-Another_file.txt
file-with_other-NAME.TXT
filed.txt
filel.txt
file2.pdf
file3.mp3
filel.pdf
another_file.txt
Yet-Another_file.txt
file-with_other-NAME.TXT
filed.txt

EENBIFF, R KARA QAT R THGNE, BT REMNELE S

TR de —AN AR89 ) 2AF A 1 AT 69 a0 S B9 B N
ecommand < filename

AT REANE )

1

—MHEEGT N &K

dud@shadowplay:~ $ sort < file4.txt
another_file.txt
another_file.txt

filel.txt

filel.txt

file2.pdf

file2.pdf

file3.mp3

file3.mp3

filed.txt

filed.txt
file-with_other-NAME.TXT
file-with_other-NAME.TXT
Yet-Another_file.txt
Yet-Another_file.txt

(B)FdE
Linux #95% K Z & 42 T € s de JLAN 1 £ a9 &
WA, BAVRHEF L@y grep™ a4

‘ grep -i command < myfile | sort > result.text

ST EA LGN, T

# % myfile “Fé’ﬂr}/\ Wi £ HF B A X LA2] result.text .
TR B [ "SR AH AR 2T Is-l|less 1212 &,

é’:

X

(4))\% & AL
CLI "R A% BiTHO,
— AN B A )G E o

BT AEPAT A S R i 4

HEAER Is 7]

o XJa

A‘

FeRE EEEF

i3

S

H—ANHALR G G, L

sleep 60 &
Is

o R W BARRTASHEANRE, BT ARY BaHw4

BT,

VLI, |AFde ‘& MR .
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Jm A — At b AR St ], e mi)x)é B4, HARE %, PR EgLBTRHET
ctrl-z, CHAIFIE, REHEAN bgELHENES. FATME LG,
sleep 60
<ctrl-z>
by
fg
®"E, BT LR ctrl-c KAZ— HAE,
%ﬁii

#7% %%, PATH, PS1, ...

223233RE TP

B PATHe T oo L B ELA P L, £—shell #, AT
export LANG=""

XAFAEIX A shell ¥, output 13 85k 4 B 3% 3,
2233KFHAE

2.2.3.3. 14 AT R B A8,

Ubuntu 3T XA4E B apt-get 4r4-, apt-get & —% Linux 444744, AT deb &% X a3tk
A%, TZATODIANERRAKMEEFIRE, 25, TEAAHBESREREZ L. —BRETR
root #ATALR, PTA—MAIRE sudo &4, 4e:
‘ sudo apt-get install gcc-3.4 [ENTER] ‘
FILG AR E R 6 apt AR
apt-get install <package>
T # <package> AR PR AR GG AF 6L, F)EFSEAT A A 6, 89 93 RAE T Ko
apt-get remove <package>
%1% <package> VAR P A AR #8 HAF
apt-cache search <pattern>
B & HA <pattern> 9B,
apt-cache show/showpkg <package>
2346 <package> 49X EHK,

)4 ¢
chy@laptop:~ $apt-cache gcc-4.3
gcc-4.3 - The GNU C compiler
gcc-4.3-base - The GNU Compiler Collection (base package)
gce-4.3-doc - Documentation for the GNU compilers (gcc, gobjc, g++)
gce-4.3-multilib - The GNU C compiler (multilib files)
gce-4.3-source - Source of the GNU Compiler Collection
gcc-4.3-locales - The GNU C compiler (native language support files)
chy@laptop:~ $

2233 2B R\ k4 KK

RO ERE, £ Ubuntu TaEERMFCFRBIOESF, MY THATTH apt ¢4
BT R T AR

REE > ZREE > HoF¥ e gEZs (System>Administration>Synaptic Package Manager)
1 B 2 A7 L B T VAR AR T F E Y a9 B @ B AT R ATIRAE

22333 EFEE

Ubuntu 9 2k £ € 38 BUR B A B R, =T YASB i 4520 “/etc/apt/sources.list” S RSB ARR (F &
root MIR) ; RFEBAIN AR TEI T “RE > HMHFE,
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2234 K F L

Ubuntu FT#4 man ¢4 AR RF B FMFEH. man £ manual ¥4 5, @it man 47 XAt
Linux TH% A a4, EHMSF., UA C B2 FRAIKSEHITEN, RFMEFY,
18] der

chy@Ilaptop:~ $man printf
PRINTF(1) BSD General Commands Manual PRINTF(1)

NAME
printf -- formatted output

SYNOPSIS
printf format [arguments ...]

DESCRIPTION

The printf utility formats and prints its arguments, after the first, under control of the format. The format is a character string
which contains three types of objects: plain characters, which are simply copied to standard output, character escape sequences
which are converted and copied to the standard output, and format specifications, each of which causes ...

The characters and their meanings are as follows:
\e Write an <escape> character.
\a Write a <bell> character.

R VT A2 R B 69 35 B LAF) de -
gcc-doc cpp-doc glibec-doc

LRI B AT AE T apt-get A RF A FEBRF. REABSTREIE man ¢4 BITHE4A
3‘ %‘j}%’iéié}o

2.2.3.5 5L 5 F T G5 L& JF 69 ¢ A

22351%%3E %

(1) Ubuntu T & i 69 w48 35 T UME A R gm 4t 69 TR, 4= gedit & gnome R &EIFET £ &
UTF-8 XL ARmEE., €T Ho0REH A, ARFWEESE, P LLHRF, @F T
B ERF G ATITF AR IT R
(2) Vim %3 %: Vim £ —R MA@ ABEES L, £ UNIX TaR £A S04 VI 698G,
Vim Z2F B EERAEFIAEZS RITRG I ARARBHEER”, B XLGEERN, RTHITALS
FF Ao
Ubuntu T BN K vi SR REAK, hiki35, BRARANZEERF A RBIRKITMRALE Vin,
1.%F Vim 89 % Aa A ARAE R, T ABE M3t iTE XK.
2.BLE LA Vim #94% Bl F BB E LA #ATIRE, Bl

set nocompatible

set encoding=utf-8

set fileencodings=utf-8,chinese

set tabstop=4

set cindent shiftwidth=4

set backspace=indent,eol,start

autocmd Filetype ¢ set omnifunc=ccomplete#Complete
autocmd Filetype cpp set omnifunc=cppcomplete#Complete
set incsearch

set number

set display=lastline

set ignorecase

syntax on

set nobackup

set ruler

set showemd
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set smartindent

set hlsearch

set cmdheight=1

set laststatus=2

set shortmess=atl

set formatoptions=tcrgn
set autoindent

TN LR B E AR A 2]

‘ ~/.vimrc ‘

EF: vimre BOAFATRAARTRL, TRAEGASITPEE “Is-a” ¢4#TER. R '~ BRT
TNEEGIA, STUAFahe 2, Bz viE, 2 Vim T UUEBLE 4 3.

2.2.3.5.2 exuberant-ctags:

exuberant-ctags T U AAZFEZ I FAEARE ], HERXREBHM AN ARARBES H AT LF#EA
ROz, XM RESA Vim, Emacs F.
Eoed S A A
ctags -h=.h.c.S -R
HF R MG ASIT TR E LG,
BONGY AR LA tags (FTRABE -f kA5R), AARRSBAETER Vim *T g B 2k 51 U, )3
£ R “ctrl+ 1 T ABREE B 48 2 09 B R A 2 XA, /A “ctrl+t 28 (FgH&R) %,
R W GUI 7 XNe9RI 5, TR A BA @9 understand. source insight 5 4k 4+,

2.2.3.5.3 diff & patch

diff & Linux 44, A THELARE 4L EF, TLBT man RE L H A AR L RKGER .
£ A patch & A7 AT AR A& B A5 2.

Bl4e 3o o ST RE & /& projb P & A AT — AR 38 proja P SUAF#EATA9M5 R, T LAME Al e T 4
diff -r -u -P proja_original proja_mine > diff.patch
cd projb

patch -pl -u < ../diff.patch
/2% : proja_original 4% proja #9R A, BP AL A IRMAE, proja_mine A£G MRDE . %"v
— 5 AR BENILEIH R EF, FRHLERELGMmE 2 diffpatch XH+; F=F445 %
proja #9152 % A 2 projb A& a9 R+,
#r: M GUI Z Xe9R &, TR A BT @as meld. kdiff3. UltraCompare % #t 44,

q—@

2.2 4R FZRMHEMEZ QEMU

2.2.4.1Linux &7

QEMU A TH# M —4& x86 +H L, ik ucore A%/ QEMU L. AT HRY EHGH Tl
gemu, A& F R A6 gemu (http://wiki.gemu.org/Download ) , = # os ftp IR 4 % L3 4L
gemu JB#5: gemu-1.1.0.tar.gz) . E AT gemu AE45 X H R #7489 gec-4x HiFH . Pldae: £ Ubuntu
12.04 Z%%, BIMFMAR gee-4.6.x (FTA@id gec-v # gec --version #4175 F).
T A 4E4% A ubuntu FARAEES gemu, R FH AT AT AR,

sudo apt-get install gemu-system

LR RF @ AR 69 77 k3t gemu B 4T IR AL 4R 2


http://wiki.qemu.org/Download
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2.2.4.2Linux ZKH% F 69 B BR %KL

2.2.42.13R4FH B A&
Y% gemu & F 2|69 E A libsdll.2-dev . R 444 T
sudo apt-get install libsdl1.2-dev 11435 = 3 4+ libsdll.2-dev

AT gemu AR E O G, XA SEATRELE (do B4 R KIRA, E T B A 69 AR LR S A
#l4= gemu.tar.gz/qgemu.tarbz2 S, &G AT P T AME R

tar zxvf gemu.tar.gz
KA tar jxvf gemu.tar.bz2

F gemu B RS : e RFEBFAE A gemu F 47 patch, & A AZde T BT

chy@laptop:~ $ls

gemu.patch  gemu

chy@laptop:~ $cd gemu

chy@Iaptop:~ $patch -pl -u < ../gemu.patch

2242288, RighiE

i AR gemu AT E &AL A <gemu>(& T qemu fREZEF&42) T @9 configure e A A M AR 49

B E L. fm configure P AR R Z 09 A H T %, TABd e FTHditiTEdE:
configure --help

KIS Ak 2 B g oy S e

configure --target-list="i386-softmmu" //BZ & gemu, =T AE4L X86-32 A% 143 3%

make %% gqemu
sudo make install 1423 gemu

EE: ORADT 0.10.0 49 gemu R HF gee-3.x M AZmIFS . 12 0.10x WA ERR ARG gemu 4 X H
Rl gec-4x miERTo

gemu ATAL B H$k 4 235 2] Jusr/local/bin B & T,

Jo FAF B 09 R BRING = E R AR, AN AL “/ust/local/bin® T @ BP o A | w4 %

gemu-system-i386 gemu-img gemu-nbd ......

#5555 a4 4 gemu
sudo In —s /usr/local/bin/gemu-system-i386 /usr/local/bin/gemu

225 4B QEMU N4

2251 RH#

42 & gemu 4£ A &9 & ZKIN Jusr/local/bin = 542, M AEGASITF T AREME A gemu o4 BTH
Ko gemu B47T AR S 58, # Xdm:

gemu [options] [disk_image]

9 disk_image BPAR 4518 L.
R AL
“-hda file' “-hdb file' -hdc file' *-hdd file'
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RN
“;Ertr"

1£ /| file AEAHAFEZO0. 1. 2. 3418,
“-fda file' *-fdb file'
£/ file AEAEFABAE, TMER /dev/fdo 154 file R4k H Ehud &,
“-cdrom file'
8 file AFAXESAE, TMER /devicdrom 45 A file k4% A £4L cd-roms.
“-boot [alc|d]'
KEFE (). RFEC). RERBFN(), HKARED T,
“-snapshot'
BN X m R AaE 5, TUMER Cas k&4 59,
“-m megs'
HEEMAEHR msgM FT, BikA 128M F T,
-smp n'
ZEHRNH n /A~ CPU # SMP A%, ¥4 PC A BAR#L, &% %4 255 4~ CPU,
“-nographic’
Habig AR
A
=T F 89 EAILE dev Blde:
Ve
RO
null
=i
/dev/IXXX
1 Fl EAHLEY tty,
file: filename
¥tk B ANF L filename o
stdio
AREE AN
pipe: pipename
G473 pipename.
£ B dev % & 49 A e
“-serial dev'
TR G ENE DB THILE dev Fo
“-parallel dev'
TR @RI B ZAIEE dev Fo
“-monitor dev'
¥ & ™ monitor 2] £ALIXE dev Fo

S gdb E4EF|sR0 1234,
*-p port'

AE gdb &E4E3% 2 2| port,
g

B RFHEAREFH CPU, FZ4& monitor FHA 'c, 7+ A8k gemu 4k SR TAE .
-
i B &2 gemu.log A

H ALK BLA T LA ¢ http://bellard.org/gemu/gemu-doc.htmI#SEC15 . H At gemu #9223 F=4f

A &38R =T LA A http://bellard.org/gemu/user-doc.html.

RE LA AATIN gemu (R A HK) ST,

AEFEIF, Blde labl, “TRE R 2|69 64w
gemu -hda ucore.img -parallel stdio /1ik ucore & gemu #E4L4Y9 X86 AR A+ IR I F AT
=,
gemu -S -s -hda ucore.img -monitor stdio /T 5 gdb Bt & 24T IR 453K



http://bellard.org/qemu/qemu-doc.html#SEC15
http://bellard.org/qemu/user-doc.html
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2.2.6 ucore K5 %%

()%miFidA2: AMEY4%EH ucore RAE FEH make 474 RF ¥, e labl + :

‘ chy@laptop: ~/labl$ make

4 p% B AR ucore.imgo

IEIEAEE

12 A diff & 435G 89 ucore KAhF= ucore RADBEATELEL, LB Z ATHE UL A make clean @4
AR LB, (dekA ctags L, TE2FLHE%, )

() Atse: AR patch 439,

2.2.7 ucore &7 AX

(1)gemu F monitor 49 % 4 4:

help & demu B, LRHAH LHGE L,
glquitfexit iEH gemus
stop %1k gemu.
c|cont|continue H B PAT,
X [fmt addr BETFABAE, L X AEHA, 'Xp' A FE MG,
xp /fmt addr AHmt 0 RTRRILG, BEERAIT— KA
plprint HHERESEH BT, Plde $reg A TFHELER

memsave addr size file ¥ A A%k 4 2] 4F, memsave 7 EHuhb, pmemsave # 5k,
pmemsave addr size file

breakpoint 8% : KE. A UAMIE breakpoint, pc #ATE| breakpoint, gemu fFik. (&%
A R

watchpoint #8 % : ZE. A AAMM watchpoint, ¥ watchpoint #uhk Py AL 5k, 15k, (F
B A S T A

slstep ¥ — A& 454, ARasska T S AT,

rlregisters BRAEINFHAEENE,

info #8 X 4&4E 7 gemu XA X T A AKREME LA9RAE.

HAb B ARGy A& KOARGLE, A0 gemu help 4 8.
EF&: gemu BKIKA ‘singlestep arg’ @4 (arg A HHK) , A LARBEETIREN L. Pl
'singlestep 0' iE/T 4R A2 ¥ 5, singlestep + JF 0 BEREAAFE Y. EAFESKFHT, £4
cont e & 478 F AR, do:

(gemu) xp /3i $pc

OxffFFFffO: ljmp $0xf000, $0xe05b

OxFffffff5: xor %bh, (%bx, %si)

Oxfffffff7: das

(gemu) singlestep 2

(gemu) cont

0x000fe05b: xor %ax, %ax

step a4 A EF a4, BF gemu HAT—F, AE4S3kiE breakpoint Bf B IAT. 4o R ILEAE A cont 44,
R qemu iE 7 7 4 & ST,

%

log 44 R34 gemu B4 2 £ 6912 8 (5 gemu 274 % -d #HERE) , EREHTAEAE S
A3, AN EREKAEALE “tmp/gemulog” ¥, #ld={E A 'log in_asm'e A LG, BATIEALE
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iéﬁ #9 gemu.log 4 :

2 IN:
3 Oxfffffffo: Ijmp  $0xfO00,$0xe05b

6 IN:

7 0x000fe05b:  xor %ax,%ax

8 0x000fe05d: out %al,$0xd

9 0x000fe05f:  out %al,$0xda
10 0x000fe061: mov $0xc0,%al
11 0x000fe063: out %al,$0xd6
12 0x000fe065: mov $0x0,%al
13 0x000fe067: out %al,$0xd4

2.2.7.1 gemu ZXH# 7 ucore

XA . A labl, FRIF bootmain 3L :
(1) i47 gemu -S -hda ucore.img -monitor stdio
(2) &4 bootblock.asm ¥ | bootmain KK HhE A 0X7d60, FAENBT &
() A4 ¢ &% %’ﬂuTé'J BT o
(4) 1R xp 4T RILH,
(5) #E A s A BATE B WAT,
BATE R T

chy@Ilaptop: ~/lab1$ gemu -S -hda ucore.img -monitor stdio
(gemu) b 0x7d60
insert breakpoint 0x7d60 success!
(gemu) ¢
working ...
(gemu)
break:
0x00007d60: push  %ebp
(gemu) xp /10i $pc
0x00007d60: push  %ebp
0x00007d61: mov %esp,%ebp
0x00007d63: push  %esi
0x00007d64: push  %ebx
0x00007d65: sub  $0x4,%esp
0x00007d68: mov 0x7da8,%esi
0x00007d6e: mov  $0x0,%ebx
0x00007d73:  movsbl (%esi,%ebx,1),%eax
0x00007d77: mov Y%eax,(%esp,1)
0x00007d7a: call  0x7céc
(gemu) step
0x00007d61: mov %esp,%ebp
(gemu) step
0x00007d63: push  %esi

2.2.7.2 gdb ZH# 7+ ucore
i@ it gdb T Azt ucore KA 347K, VA lab3 F main &4 F memset H 1] :
(1) i&47 gemu -S -s -hda ucoreimg -monitor stdio
(2) i&41 gdb 75 gemu #EATE
(3) X E vF RIF AT
(4) gemu ¥ F AKX,
BATIEAR AR LE R AT
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Hoa— o
chy@laptop: ~/proj3%$ gemu -S -hda ./binfucore.img  -s
chy@laptop: ~/proj3$ gdb ./bin/kernel
(gdb) target remote:1234
Remote debugging using :1234
0x0000fff0 in 2 ()

(gdb) list 20

15 const char *message = "(THU.CST) os is loading ...";
16 cprintf("[%d]%s\n", strlen(message), message);

17

18 while (1);

19 3}

20 (gdb) break memset

(gdb) break memset

Breakpoint 1 at 0x100d9f: file libs/string.c, line 54.

(gdb) run

Starting program:
/home/chenyu/oscourse/develop/ucore/labl_boot_interrupt/proj3
/bin/kernel

Breakpoint 1, memset (s=0x1020fc, c¢=0 "000', n=12) at
libs/string.c:54
54 return __memset(s, c, n);

(gdb)

2.3 T BEAL 72 5 AE 1

Z IR NI ucore, #E BT MR X IE ucore BATHIRAEIRYE, BT ML BARAR &M (T A4t ucore 7
K #vl) FeilBE A% (£ ucore #9IC%) o ucore B AT X &F09A2 4F3R3F5 A L F Intel 80386 vA L& H AR 4o
P 5 a9 AR N R (bbhefirat X&) FRE I ucore &9 i AL R #7 & FFAN4E .

2.3.1Intel 80386 i& 474E X,

80386 A WATE/THE X : KK, FR&FE X, SMM £ XA L 8086 # X, X E 3 & ucore
HEEX. RPBRIXS—NE 2N,

FAEX: 80386 MW GG A T HREXNBITKRE, EXMARES TFTHRAETIZFGHEANFZ B
AeA2iE IMB, F ik K% Intel 80386 VA L4 %49 32 4= CPU & 4GB W A F 2R /o T XM/
WL G AR B R, A2 RAF R T ARRE RIK, #1ER %A PAZR LA XA,
L —ANAT R IR R, IHER PAFO— DA R THRERAARBRE
R PFARRRB, FBET AR, IR2AELE RIATREZ REMEE,

FHER: FHEXRZANTH 8086 B EFEMXEN. £FHEKXT, 80386 XEE#AAY F—A
Brik 69 8086 432 % . 80386 A B HAz RAEAIIIERAFEE XN B F. XELAEZSFHEFTFLES
VAR AR KOG A4 AE T4, 80386 A3 3 AKX T &) Ak S T a7 XF= 8086 £ —+69, HEFH
RN ERVL 16 B Hht, Ao LB NGRS AT i R A4 I bt X ARC A 32 {2 hb &

FAEH TA& 20 42, BP¥Ti7e] 1IMB 994p 3 Xuht =), ERAEX T, 80386 AR R A HFHITR
m%gﬁ FTAAE A F b 693 bt st & N A P SEIRGG 3 8ab bt . LR X T, BTA 9B AT vl
BFaPAThy . FHEXT 80386 R I HMLARK, MrANIKESMS T I/EERRAR (BRELER 0) , AT
A T APAT T A R AR A, O EEEHF 4558 CRO 5. FEXTARIFAM4 LG S50,
FHEX TP 7 X4 8086 /I EA0R, LA TE @B LR R T PEIREAZ FHH, PRI
RO A 8086 AR —HF, HANFITAR—NFHE=E, LFOERANTT S REA
F G RAS R,

PRI X FIr Lk, 80386 #t2ilid £ %A X Twisiz4lF 4%, GDTR, LDTR, IDTR 5
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TR FEHEFHEBURN L, REFBdmE CRO &5 F a9k X8 fb {2 B 4z fn kAN FR 4742 X 89,
¥ 80386 TAEAMKIPEX THNAE, LA 32 ARMAL KA TAF hb, I F =10 5HE 4GB,
BERFEXNT, IFAESAIEH, BRETHEMAGHRIFIF. KIPEXT 80386 F+H %45,
T EHREEIE, REGEFTVGETETRRGMKESR L. KEBR—35 0~3 4 MEF, BEAR
RIEATERBORAR 0 L, 5 AR NETELEKGEA L, BESRIFAEEMNHE, BT A
FEAE 5 18] SR SLEL A 69 & A 2k F AT LURIST 3T B S AME 55,

2.3.2Intel 80386 M &M

80386 A& 32 {249 E, BT AT hbad4n e A G xehtk = A A 2/32=4G F 71 . EIEMIREFZ LK
FAEP FERAB AT R GBA, AR iFRIHA TR G L], WEAERETRZLER
RIXBEXRLEATHREITEMERT A GAINLORE A, — DT ENR AT AF AN
HF ], RMERATR R ENTIT N AL AR A TN, AREZAANEGFETEIT, 0
BATHI R AALFHRAN B TR FEEAN T EM R Loyt T 8], XL S AN E T8 8 A4 R Z 848
Afa%. RERZ AT MEAEERMIEH I, — AN TERGETTAH ZANKMEHHE TN (1L
o —ANBATOIAZ PR A — AR G &AL T 8])) o Shb T a9 Ko 543 ht = A a9 K
NERA LR RS, FEKATE ALY AL A R AT E, R & T 80386 F iEZ H A
WH], B EAEMA—F F . tbdede T C XD K B

int boo=1;

int *foo=&a;

XE2H boo —NEAT S, foo TEA—ANHE boo Miay EA AT =, foo PHEAEHAR
AR boo WFAEHAE, FHEH AL — 16 209 BRF H R A—A 32 269 = MR, Foo P93
R athtse, M ROBEEETETFERS T,

TR = A ag £ R AT

® SHEMAHBHN. HUAF KB : B HI-> BAH A FE-> 25 P o hb =2 32 3t

O N EHLA Ay WALEIER B ) B4 M bt -> AL Y AL FE-> 15 PE Wbt -> T AL ) 4k FE-> 37 32 3, bt

2.3.3Intel 80386 F 4 8

80386 A9F HHTT AN A 84: BATASR, KT AL, BEARHTAS, RETASR, F4AH
WFEE, EHFES, ARFAES, WKFHS, CNOTEAL 212, —HEFRAFENGFH
BOFBRATAES, BT AS, BEB4TAS, METAES.

General Register(GE Fl 4 4 %): EAX/EBX/ECX/EDX/ESI/EDI/ESP/EBP iX 34 % % 691% 16 {z% 2 8086 #9

AX/BX/CX/DX/SI/IDI/SP/BP, *fF AX,BX,CX,DX XWAF AR ki, T AL MEICNGZ 8 {241k 8 {2

(AH,AL,BH,BL,CH,CL,DH,DL). /194 X 4= TF:

EAX: Eh3

EBX: AuF 4%

ECX: 4%

EDX: #4EF A5

ESIl: Ribhti54tF 42
EDI: B #3bht 345 5%
EBP: An#4F A%
ESP: g A4tF A 5
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i H A A7 A
31 ‘ 23 ‘ ‘1 5 ‘ 7 0
EAX AH AX AL
| E]SX DH DX DL
| EéX CH X CL
E];X BH BX BL
“ E]%P B‘P
: E% I S:I
: E#:)I D:I
: E%P S:P

Segment Register(# & A %, A& Segment Selector, Bt #&F A, BHEHFT): KT 8086 & 4 AN
(CS,DS,ES,SS), 80386 L34 T MANLFS, GS X BB A HBARAZ 161249, CM169E LT

CS: X7 £ (Code Segment)

DS: # 4% (Data Segment)

ES: A3k ¥ £ (Extra Segment)

SS: 4% £ (Stack Segment)

FS: Ak

GS ML

B

CS <CODE SEGMENT>

SS <STACK SEGMENT>

DS <DATA SEGMENT>

ES <DATA SEGMENT>

FS <DATA SEGMENT>

GS <DATA SEGMENT>

Instruction Pointer(4§ 4454t % % 23): EIP #91& 16 {25t 2 8086 49 IP,
b, ASBMAFEHBT, R4S GBE A RSB,

CHBHRT —FEPATHH A0 A A

MREFESRNIBSTERS
| EFLAGS |

EIP <INSTRUCTION POINTERD
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Flag Register(#+ & % % %): EFLAGS, 4= 8086 #9 16 {xtr& F 4 K40k, a7 4 N, X 20 4245 4/4R
Bz 0945 B e T B P

REFH
16-BIT FLAGS REGISTER
A

31 23 15 7 0

VIR| .IN|IO|O|D|I|T|S|Z A P C

00000000090000000 MFOT RLFFFFFFOFOFIF
VIRTUAL 8086 MODE X
RESUME FLAG —— X
NESTED TASK FLAG —— X
1/0 PRIVILEGE LEVEL X
OVERFLOW S
DIRECTION FLAG c
INTERRUPT ENABLE X
TRAP FLAG S
SIGN FLAG S
ZERO FLAG S
AUXILIARY CARRY S
PARITY FLAG —— S
CARRY FLAG S

S = STATUS FLAG, C = CONTROL FLAG, X = SYSTEM FLAG
0 B} 1 RxriintelfRE, FEEH

A8 K G 1E R AR EAL A L
CF(Carry Flag): #4457 &A% ;
PF(Parity Flag): #r1&4r&4%;
AF(Assistant Flag): ## 8 #4247 & 4%
ZF(Zero Flag): &ArEAz;
SF(Singal Flag): & 5 4r&4%;
IF(Interrupt Flag): ¥ A 34547 &4%, @ CLI, STI #&454 k4x4); & E IF 4£ CPU Tir Al
Sh3f (T H#E) PorigK. B42 IF MZ L, IF AT B30 b b fodk 5 4 B 49
IR B R A AEATAE A
DF(Direction Flag): ®24r&4%, @ CLD, STD A &454 k424,
OF(Overflow Flag): & i Ar &4z
IOPL(I/O Privilege Level): 1/O HA A FE, CHEEN 242, CHE 2T 110 54094 A.
S BB AT R EANEHMA E DT REF T IOPL, A2 10 54 T#IT. FN, HFRE—A
PR 4 P S o B,
NT(Nested Task): 4=#| ¥Rk =454 IRET, © AN 142, & NT=0, W FE&L P KA
{8 & EFLAGS, CS #= EIP Ad SR AL d ik ® ; % NT=1, W:@:34E5mtal b riie,

2.4 B A

A& Ubuntu Linux P& C 55 /A £ 2 AT GNU C #9i&:%, i@id goc kB H A R R L IIT X
., GNU /L% (assembler) & B &2 AT&T /L4m#& X, Microsoft JC %K B Intel #5 X,

2.4.1 gcc AKX KA %
Jo RARL L gee T F IR AR B TR KKK, g aPAT -

sudo apt-get install build-essential

2411 %FH #4649 C £LF
C BEZ2#NIIPI-F2 HelloWorld, T @2 —7#K4:

#include <stdio.h>




BRI ENAR RMERGRESE 2012 FF

03

int
main(void)

printf("Hello, world\n");
return O;

}

BAMEE %R B A LA hello.c’e & F gee HiFz Xy, AT @egarsd:
‘ $ gee -Wall hello.c -o hello ‘
%o 4T A hello.c” W 89 AL 2R % ) BU3S 24 FF 7 i 72 =T /AT XAF ‘hello’ o LS 2D 69 S 4 2 il T
-0 BRI LM, ZAERABFEAFSTFORE NS mREA%, b LHAKIAA ‘aouts
EEHWRLAMBRPETHAIMG T LI A2 EE, CHEELE.
HIA -Wall 72 %S A & R EE—RAZURBAERAZER. HIFESARS LtbEy
L, 12 -Wall ZRF A, HKIANFALT GCC RaFAEMELEZ L, SHE C & C++ £
F B 2% 55 245 3E 5 A B T A AL B B A2 69 1) AL
ApIF, miFBRAERAT -Wall A MK ZAEETESL BATHEFRAZEEEN.
BIBAT AL, WO RAT LA A9 5842 T -

$ ./hello

Hello, world!

TFTHRATLMHEANANE, 4 CPU FHIATH OGBS, %2/ HARYATE X,
st Jhello FAFFHAT S AT B F T 69 7T $47 LAF “hello’s

2412 AT&T LR R LE4
Ucore F H 2|89 & AT&T # XMIL%, 5 Intel RXWILHH —RTRF. —kiEk LT EZHUTILA
R

* FERG LR

AT&T: %eax Intel: eax
* R B &G IRAE RN A
AT&T: movl %eax, %ebx Intel: mov ebx, eax
* ] 5 Bp ER A X
AT&T: movl $_value, %ebx Intel: mov eax, value
Fe value 69 Xu k5 N\ eax & G %
AT&T: movl $0xd00d, %ebx Intel: mov ebx, 0xd00d
* R K EARIR
AT&T: movw %ax, %bx Intel: mov bx, ax
* F a7y KX

AT&T: immed32(basepointer, indexpointer, indexscale)
Intel: [basepointer + indexpointer xindexscale + imm32)
e RBERATHETRPBEXT, AL 32 & Mxat, Frda it Hbaed A% E
segment:offset &9 5] 2, £ X P &g3ht 5 7 .
Imm32 + basepointer + indexpointer <indexscale
T d A — )T
0 B#EFu
AT&T: _boo ;_boo ZA—/NAEEWCEE, E&m SR AT, FmE LT
BalR. T AIFLE, TABLERIEE ] A,
Intel: [_boo]
0 A% RIEFH
AT&T: (Yeax)
Intel: [eax]
0 TaF ik
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AT&T: _variable(%eax)

Intel: [eax + _variable]
AT&T: _array( ,%eax, 4)
Intel: [eax <4 + _array]
AT&T: _array(%ebx, %eax,8)
Intel: [ebx + eax <8 + _array]

2.4.1.3 GCC AHE/ L%
A Ky GCC RIKICmAKE E, — MR RHBT @4 K.

asm("'statements");
)4

asm("'nop"); asm("'cli");

"asm" A= "_asm_ " WA N ARZE—HM, W RASZITILH, WEHEITHZLLE Dt KTy

“An” AT, "W A& tab &, AEFGLN BRWIAANFS, £ATik gee A IKICH KA

EiF R — ALY IR AL BT R BARIERAT R E A — R B T Ao Bl
asm( "pushl %eax\n\t"

"movl $0,%eax\n\t"
"popl Yeax"

);
ERLE gee AAILHET, A& asm(..)89 A EZ AT R AR, BT XI5 4] F /4 20 &89,
5] de

asm("movl %eax, %ebx");
asm("xorl %ebx, %edx");
asm(*movl $0, _boo);

ELatgpl T4, §TERMERIKICHFTRELT edx F= ebx 6944, 122 & T gec WHFFRILIE T
k, B ARILH I, AR GAS £iL%, Pk GAS H AmiE KM 2K E T edx 4 ebx
0918, WwRAZFGLETLEZ edx K ebx FH 4, IHEARFILZENER, FTEE _boo &
Bl—HWRIAE, AT REXIAPM, 2R K GCC AIRLHIE,,

24.1.4F & GCC AB/L%

1 R & GCC MEILZm g5 T4 T -

#define read_cr0() ({\
unsigned int _dummy; \
_asm__(\
"movl %%cr0,%0\n\t" \
M=r" (__dummy)); \
__dummy; \

b

EREM 25 XRY BFRMALAH KHtAL. vk GCC NI % a9 A A4 XA : |

‘ _asm___ volatile__ ("<asm routine>" : output : input : modify); ‘

A,  asm_ A TRIL/RAGITLE, HBETR  volatile (GXAT#R) , £4HLABL
“asm” A{AMMIR . BFHRAEES, EIATRAE, wRAALILHIBEIM gcc RALMBATIZE,
F & asm 5 R volatile X445 : asm volatile(..); RF ZiFEmMmM AN asm__
_ volatile__(...); ARBFADNIEIN, HINFHAERZBKGAKICHIES KA, "<asm routine>" #
CoAG43 9, Blhe, "movl %%cr0,%0\n\t". K FATmATH “%“, %1, %2 FEATEATAHES
BYFEMRARIESR . T ME A AR VER B A T AR CPU P A F A B 695 £, 4= Intel TAA 8 A
EAT A ILNRMES, AEAATANEZELEFTARZLES, B gecc ARFHAREE @R L3R5 F
NI R S AT AR 69 A3, B TR ARIRERAATEME R 7%, Bk, A£RE AL
0 F B B EART B A A%, dm%%cr0. #3845 (output) , A ARLE MTrd T2 (B ARdgfE
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) T HF A B LML R (constraint) 4 di 305 T AR SALHR, EMAETHIF. FANAHR
ME="F K, AR —AFERETREHN AL, RERXTFEFLEWHR. bldo, LI
‘ M=r" (__dummy) ‘
“=r R T4 R BATRER (FBAH5%N0) TAERET—ANE AT AS, FETE dummy
BHRABANFERF, 2R
“=m”(__dummy)

“=mUi A TAR R A BARRER R ARAENAEEA__dummy ¥ A TAHRFMHGFERS, TEL
BN EZOHRFTEHFRL S L

T4 AL

m, v, 0 SF

R AT R F A5

Q ¥ 5 % eax, ebx, ecx,edx Z—

I,h HAERAMER

E,F F e

G &

a, b, cd % % % eax/ax/al, ebx/bx/bl, ecx/cx/cl 3 edx/dx/dl
S,D F A% esi X edi

| # 4 (0~31)

AR (nput) @ A S d 540, 2EA =", e RMAI G — NIRRT ELK1ER
WA AR, SATaMBEIR>ENHRTNEROEZR —ANFES, Mbfest R RN RT (2217,
CE) HEAREAT, BEBOPITE, ANAFEZAIL. BHHS (modify) KN EH
ememory” A R KM, UATREZARENAETHNECAKRE, WRREAENFAEBSHONER
ANA, MARERNGFEINELHNRCERT., E&, BAENRDALBER, MmN, Hd
A AT EDHTEA, SMAESLE, RHHEPRALN, 55 “2HE, % “memory”
BN, A FHERE, Pl

‘#define _cli) _asm____ volatile__("cli": : :"memory") ‘

TEA—ABTF(AFTEALL, ZAEAEATE) :

int count=1;
int value=1;
int buf{10];
void main()
{
asm(
"cld nt"
"rep nt"
"stos|"
:"'c" (count), "a" (value) , "D" (buf[0])
: "%ecx","%edi"
);
}

5869 £ 2RI A .
mov! count,%ecx
mov! value,%eax
mov! buf,%edi
#APP
cld
rep
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3

stosl
#NO_APP

cld,rep,stos SR A Z #EF T . XILEE S 6922 ® buf 5 £ count A value 15, § 55 6935 9) 45
PN, A RO EA R, LT AR IE S, it R el R A5 AT B R R F
BR, Kd T AR F A B HBL. P75 c"(count)ds =24 count #9{E4 N ecx F A H. £
8L A

a eax

b ebx

C ecx

d edx

S esi

D edi

| % #4&, (0-31)

or HEPEGFER

g eax,ebx,ecx,edx & 1 4 % &

A Je eax F= edx & —A 64 {389 % 4 % (use long longs)

AT AL gecc AT EBFSGENFEE. o TEOPT:

asm("leal (%1,%1,4),%0"
: lI:rII (X)
: IIOII (X)

AR E IS xx o9k ik, 13309 2 2L MDA .
movl x,%eax
#APP
leal (Yoeax,%eax,4),%eax
#NO_APP
movl %eax,x

JU S35 8
1. &/ q 8T %iF3SE M eax, ebx, ecx, edx 5 BLH 4 3 o
1% A r 457 %% 52K eax, ebx, ecx, edx, esi, edi H»FLEF A %
2. BRI RIFEPTGFHEERARTOFAEINE, AAFHRCZITAAT S,
3. "="RATTIMEBE T AR, LMXHER,
4, FF%n R E: RFETOFTER LB EINA A E | 4 0GR F 52 R "3 "g"F K e 5
BHE. mRAEMBERAMR"QFRKGTHSIE, 07T E R E A7
5. 4o RiRHE B FHBGIE, RN H%L, @A ebx, W:
asm("leal (%%ebx,%%ebx,4),%0"
2= (x)
10" ()
);
EEEAE A RN, B A —N%49iE KL ZH%n AT .

2.4.2 make 1 Makefile

GNU make(## #& make) & —#F Kb d” TH, A RKFAF AP, CIHAREALF B AN 23
WL, BHe9Ygdr e A R B ARKAD,

make ¢ & ATH, FE—A makefile (3 Makefile) S, VA%7%F make ¢4 5 &E A 09K
it Ao AL . AL, KAV —/ATF RS makefile 89 5N, DAE L KK —ABSEINIR,
EASTHI R T gnu &9 make & 8 F M, EZXATHIF, &AM IAZH 8 A ¢ Lk, A= 3 ANk L,
FAE B —A~ makefile &% 1F make 4 4Jo AT %% okt 323X LA M. HATHIHLN £

® o RIANTALXA WiFiL, INAKMGIPTH ¢ LA R RIFHF A

® Lo FiXNTAZEYIE LA ¢ LIS, AR A KM R Rz ¢ L, FiEdEBAREAF
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LA

® JoRXNTAZGY KL HMAELT, MAKRMNE ZHEFFNRNTXIUNKLHE ¢ X, FF4t4E
HARAE o
P2 & 469 makefile BF9%4F, A —, KM H—A make ¢4 T AZ R, make 4
e BN AR IARIE B AT LA A T LR A T RIS 2 ERIF, K A THIFME 2L
P Fotk 32 B ATALZ T o

2.4.2.1.1makefile & #L|
JE 3R XA makefile Z AT, £ A& ik K478 Lk e F —F makefile 9 HLN] .

target ... : prerequisites ...
command

target 4L A2 —ANB AR A, T AZ object file, T ARIAT LA ETAZ—A4RE (label) .
prerequisites st &, &4 AN target BT & 69 LA R A& B 4R, command 438 2 make & &7 4
A (&6 shell 94) o XA —AHARMAFR, LIAB, target L —A R Z A B ARLAHEK
T prerequisites ¥ &9 LA, H A RAN Z LA command ¥ BLE— &RFLABL, prerequisites Fdm
FAH—ANA LS AL target LA AT 4995, command BT e SLEG 4 AL AR IUT. X A2 makefile
BFLIN . BFE 2 makefile F &A% S8 A K.

2.4.3 GDB f#

gdb 2 ZhAe5% KA IHRALF, T Zoaxte T 694 %
ok F I &
o L MAZ A T2 69{A
o A2 5 # 3 ¥ (step in/step over) AT
o 2 /MG B WA
oL TSR FHE
o & A AL By A I
oL AZ 11X,
01X &AL
AT AME R gdb BRAZ R Z AT, LE R -g R —ggdb ZmiFAAGIFR LA 24T gdb AKX
A2 5 B 38 AR Bl de T 89 4
‘ gdb progname ‘
£ gdb BTAFLEAN help, FrEadtin R, T 205 EF:
ealiases: 4 A%
ebreakpoints: B &2 3L ;
edata: #HIELZ A
ofiles: 552 3 & & L4,
einternals: #4744
erunning: #2547
estack: AR LTE;
estatus: kAL F;
etracepoints: IRIZALF JAT .
BN help BRGEH) R G, THRFZEGEQFEMAE, gdb 49F A a4de T ET.

% gdb #% 4




A
e
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break FEAF 2 R A4 AT B B BT
FILENAME:NUM

clear MR X B AR 2R A 24T L &
FILENAME:NUM

run AT RAL A

step ¥ PATRRAR S, RRABEIUTHHK

next B PAT KA, S EERT R
backtrace BRAAGE AR %4 T B R R B R R
where

continue Y 2 PAT IE AL IR IX AR

display EXPR FRAL A% LG B F A XA9E, &R X B4R 2 a9 T2 4%
file FILENAME FHAG T 09 T AT 34T AR

help CMDNAME R4 IARG SO HDE L

info break 2R GATh R A, LIER A B A AR EF
info files A @ R e S R E S E N

info func BT HRIRAL 09 PR Ly K AR

info prog B RAL S PAT RS

info local B AR S AR T AT EE 4
info var 2R AR R A A BAeid S R A AR
kill 2k e AR AL

list B AR AR 5 69 TR AL

quit & gdb

T @ A—ANA B R 81T A2 5 R A2 gdb 4912 7 -

[*bugging.c*/
#include <stdio.h>
#include <stdlib.h>

static char buff [256];
static char* string;
int main ()

printf ("Please input a string: *);
gets (string);
printf ("\nYour string is: %s\n", string);

TaIANEFEFTHE, LBORZETHA P OMAN, RBHFRAPFAMAITH S R, ZA2F1ER
T — AR mE e F 55 S xbk string, Bk, %HFHiET26, Hd I Segment Fault 4542 :
$ gce -0 bugging -g  bugging.c
$ ./bugging
Please input a string: asdf
Segmentation fault (core dumped)

AT ERZAZR P HIG R, KMA A gdb, FadeT 65 Ht 47!
1)iz 47 “gdb bugging” , #=# bugging T HiT A4 ;
$gdb bugging
2)MATE N bugging 44
(gdb) run
)& A where @4 & HALF 69T ;
(gdb) where
HFR list oA EHRAR gets LA 69 KA,
(gdb) list
5)#& gdb #, HMAEF 11 TR BB A, FAAGALEF 1LAITH4;
(gdb) break 11
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B)ALF EAHTIEATE H 11 FRUE L, IWRAZFEF, RBIITE D 44 next;

(gdb) next
AR F B e, A% 58 gets BFHBWREZRALTE string. EAHPATNKAZ, B print
G4 A& string 8944

(gdb) run

(gdb) print string

(gdb) $1=0x0
8)l AL /& T string 45w 89 & — /N AR4, S HALF, £ 10 T4 11 T W3 — 5359
“string=buff; ”, THRHIFILF, REREEIT, FAHEIEMNIZFEITER.

03

A gdb & & BT AR list 44, 1BREXANTGS R &, T A4E A layout src" a4, K # 4% Ctrl-
X H#A, #H£AEHA— NG TAEHFRNKL, LT ARER-tui 54, ZAHF#ANgdb 2&E#HAEL
FITARDEREGT ., AR ETF omXe4:
info win BTE 26K
layout next 73 2] T — AN Bk X
layout prev 7% %] £ — /N0 EAE X
layoutsrc R 2R XKL
layoutasm R 2L 4R A
layout split 2 7= J& XA A I 2 X AL
layoutregs ¥ FAEBEAEL T
focus cmad/src/asm/regs/next/prev 7 % 71 & 0
refresh R F A e
tuiregnext 2 = F—AFHH
tui reg system 2 A LT H R
update ARG O Fo AT HAT =
winheight name +/- line 8% name & @ &9 % &
tabset nchar X & tab # nchar 4~5 5%

244 —F LA R

GERF M L FA X TA45 )
gcc tools 48 X A%
MAE M4 (CVS, SN, GIT %) a9 A



