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Linux Fi&{T. N TLEREWGRE S, #EHELF BT EMIER Linux FRIFE” — 5 A E LT
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labl~lab8 55 Bk e XA F, KL idhe T IALT AL RAL A o
T #H&MEEH A Fl AT tar jxflabl.tar.bz2
HANEANOS FHTAZ B R Hlde:  cdlabl
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im% 58 i WX R G A A EAH, Blhedh AT make grade
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7T 2| http://www.haozip.com F#o. —AAKMHMEERT xz A& X EHE L) £MES C 49 vms B
KT RP:

C:\vms\ubuntu-12.04.vbox.xz
C:\vms\ubuntu-12.04.vmdk.vimdk.xz
C:\vms\ubuntu-12.04.vmdk-flat.vmdk.xz
B R AT RS R A AL SRR xz R 284 XA B 3t — AR R EifR = AN, %,
C:\vms\ubuntu-12.04.vbox
C:\vms\ubuntu-12.04.vmdk.vimdk
C:\vms\ubuntu-12.04.vmdk-flat.vimdk
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| $ git clone https://github.com/chyyuu/ucore lab.git |
FH T8 id 4o T 43R 1T G 236 69 KA Fe AL
| $ git pull \
YR, MEZTM—T git WA RE R ik, &5 8T WA RFR S X T & 691E &

22345312 F Linux £33 (ELSHZ g %% Linux & L8R %)

X FHEATE 2 VA Ubuntu Linux 12.04 (32 bit) 1A EANKIRE R LRI, AAEMNE ZLE
Ubuntu Linux 12.04,

WUBI % X #% (RAEH# Linux £ % )

WUBI £ —A~% 1143+ Windows A 7 89 UBUNTU Linux % & T E, & #6922 &F/LT RArm
Co NEZRXLTHNRIZE, RNEZRBHILMH, 5% Live CD. WUBI ib4Rk4= 5] Windows #1F £ 4
Py E A —4 2 E Fp R Ubuntu, 4o FARM KL A %% 32 UBUNTU Linux, Wubi fRiE 4R 5 —
k2% UBUNTU Linux. EARZ &4 T

1. % OS course ftp & ‘& 7 M 3k http://releases.ubuntu.com/12.04/ubuntu-12.04-desktop-i386.iso T %k,
T —/ ubuntu-12.04-desktop-i386 49 ISO L+,

2. @i winrar ¥ TR T H kA9 ISO L4489 wubiexe RSk, HAELEEZ— N9 XG4 E
XTF. REHEFERAG T —ANEV KNI AHBG 8 NTFS X, ¥ wubiexe €E LM, X4
7% b At IEAE .

3. REVHSPRKELENH,RX, B3, PROGEZFEKR), AP LfEa (L0043 26, &
FRE”, ﬁH%%%%M%& 2R T, AL ME ETH ISO I, XZRML
it wubi F B I1SO 497 5 %K ubuntu 12.04, 2T 4 KE 0], # % T 1SO LHAH69iX—
AT X4, ATX—F AR AET, ARBRHIRAT T & K4 ubuntu-12.04-desktop-
1386.is0 XL N £ wubi P €] 49 ubuntu B K T 49 install &+, #1247 wubiexe. i
RBEFRERTTHR ISO XHT. L4 E, wibi AR THREHLHE %, 25, it
ubuntu H XA L EAERE L, LINTH B FF 45347 ubuntu 12.04 #9523,

4, EF TR, RFTEITEMN. HHEMNERE, £B LN FiEF ubuntu, H I press
'ESC'to ... ” B, RRAMEL, X AMALL ubuntu R FHIAEFZR L, b, FEXF
g ubuntu 1204 2RAHSPRE—BXT. BETRAMNHALZELTAMK, REFHF. IRT
EXZEZTRE, THAHITEIERE %, TUARIERFZER P A "ubuntu"f=“windows”. 1R
T CAARAEAR 09 1 DLBEAT 45
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EEBIAY, ZENEETHRATHATHF XN %HE, AR, BAREZAGER T &, Ak, §
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chy@chyhome-PC:~$ Is
filel.txt file2.txt file3.txt tools

R A B B IX AR AR A o S EonI T i, CATITEMLHYE, EASHE AP mARERS
KOG FFR @@ AB, “chy" L LATATE KA P &, “laptop” X G+ ey o b, “~ kT é AT EJ
Fo EHMAEMHBELSEDEZBZBELSBHEREB T HIET, iR T A G 4 s BET
H £ .

Is [ENTER] |
E%: [ENTER|RIEMAT Is BHETIEHE, MALMUMMAZIANALE, s INFESFELTEARS
MATAE B XEZ& A LAFeT B T3 E

T @ A~48 bash shell 425 89 2 K 4& B ik, &2 ubuntu 44 899 A2 5.

L DB
(HZEHLAFF|E: (Is)

chy@chyhome-PC:~$ Is
filel.txt file2.txt file3.txt tools

Is 442Kk A 'F%%cﬁ%ﬁ‘ﬂ’/?f’ HARG AL T RAITA AR, 124 AEBAITHTFR01E
BRI Y8, BFCTAEESUATXEAREITAER R S 6915 8
o Is/ #%5’]51#& H i'/"Fé’JiﬁL' ¥ do R BT —ASH, NabiTaleiz b S5
YER Ko #aiEBL, ST ABE UL A AR X,
o Is-1 KLARP il — AT iFmay LAHFE
o Is-a J57| it &L FETa R AR TF K 89 A2 R 8 PT A A
e Is-h ¥ 1A KB/MB/GB 497 X% h A K, fa Tn 2 VA6 45 69 Bytes.

4>

e

Q)E R LAt B E: (pwd)
chy@chyhome-PC:~$ pwd
/home/chy

G)EAIALE F: (cd)

chy@chyhome-PC:~$ pwd
/home/chy
chy@chyhome-PC:~$ cd /root/
chy@chyhome-PC:~$ pwd
/root

L&@plFF, HATH FR KA /home/chy,h 4T cd /root/Z & FiE 4T pwd T AR I, LATH KLL2HKA
/root T o

AERFHEHREFH:  (echo)
chy@chyhome-PC:~$ echo "Hello World"
Hello World

TR R a4L, CTAERR EMAGRBTOEHMTPHOAR), HARXEZFEGIAMF
P RA S KAEIRES, 12/ & Rt LINUX 45489 RBEN, L4 R I ¢ M EPT /£ .

G)RTXHFAE: cat

chy@chyhome-PC:~$ cat filel.txt
Roses are red.

Violets are blue,

and you have the bird-flue!

AL LAE F less 2 more & 2 < FBE K 89 LA A B
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(6) B HI L HF:  cp

chy@chyhome-PC:~$ cp filel.txt filel copy.txt
chy@chyhome-PC:~$ cat filel copy.txt

Roses are red.

Violets are blue,

and you have the bird-flue!

(MH# s LH: mv

chy@chyhome-PC:~$ Is

filel.txt

file2.txt

chy@chyhome-PC:~$ mv filel.txt new _file.txt
chy@chyhome-PC:~$ Is

file2.txt

new_file.txt

;&?\s

BT BGASBENAAEARA L RALMHMA 28T, SR, X ZHGGAST A BT E—A
—v R ER RGBS BTSN RE G

chy@chyhome-PC:~$ mv -v filel.txt new_file.txt
“filel.txt' -> "new_file.txt'

() — A= LKA touch

chy@chyhome-PC:~$ Is

filel.txt

chy@chyhome-PC:~$ touch tempfile.txt
chy@chyhome-PC:~$ Is

filel.txt

tempfile.txt

(9)# = —A> B %k : mkdir
chy@chyhome-PC:~$ Is

filel.txt

tempfile.txt

chy@chyhome-PC:~$ mkdir test_dir
chy@chyhome-PC:~$ Is

filel.txt

tempfile.txt

test_dir

(10)#f% TAF/ B F: rm
chy@chyhome-PC:~$ Is -p

filel.txt

tempfile.txt

test_dir/

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

filel.txt

test_dir/

chy@chyhome-PC:~$ rm test _dir

rm: cannot remove ‘test dir": Is a directory
chy@chyhome-PC:~$ rm -R test_dir
chy@chyhome-PC:~$ Is -p

filel.txt

ELE@OGEE: AAKMNBL s 45T T LA B TA AN F—AN 4L,
o MIAUALH pRILZAARITE A EA, thdoZ UM/ R/ ipEESFF
o HETRAEMA m -i ZBRMGR I, -1 ZHAILERGAERITHIR IR — E@i}\%‘%%;
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i(interactive)dL7t & L LM 49 &
o LAMEZKA L@ L MRk — /ALK 2F BB RGIRT, B AWM A R L0014 R -
R(recursive, /A3 ) 5%
AR AR SREN, FABRRGRAHETEBT L, ET2LHREZHRT, ik
PAT rm -Rf/, CHAMRRRE LA GRE, FATRRSHAETRT, ek, REALRG LI
A b-i B95H, VAERGAEPITATHIT —KAIN, Bk RF—2EE, o BRDSERIEZH N
KM, ARTAPAT AT 844, ib—i RAZINEHK:

‘ alias rm="rm -1' ‘

(ADHZE L aT#A42: ps
chy@chyhome-PC:~$ ps
PIDTTY TIME CMD
21071 pts/1 00:00:00 bash
22378 pts/1 00:00:00 ps

X F A8 AR BT e B 69 BT AR
o ps-a Tl AP ARG ATZATAIPT R 42, O iER LR P B ahagitAE;
o ps auxww A — AL AN GL, CRP IR —RRMIRAAZVING TR AL, FEUA—
AT X R TER, NS H BN ¥ Moy ER,

A RSN BIB LA, ARV LAF B W 2543 5] # Aoifma) Linux 745 N% .

EH AL

(D#r N/#Hy
input Bl RiEBRARE AL (RERRERNRE) MANEE, output AT AFHR (AT AR
iR &) bR M AR G INEA — AR B AR TR BIZIA NG LS RERLY, BE
18 PR RIRE, R4S AR EIAG SR ARERIRR T

KAV E R @A b = AR AN Fo it BRI E .

QER®M

Jm RAR B e & 7 AWM AR — AR AR A (BRIKEY) 235, R LME R4 T 89359
chy@chyhome-PC:~$ Is >file4.txt

chy@chyhome-PC:~$ cat file4.txt
filel.txt file2.txt file3.txt

A BB ¥ 40 3 A filed.txt 4o R filed.txt RAELNTE, EF: R filedtxt CERAEE, 2 L&

FERKEE AR, m RRBFE A E R OGN R RE, ARRTIART & EAE
@ :

e command >> filename
T
chy@chyhome-PC:~$ Is >> file4.txt
chy@chyhome-PC:~$ cat file4.txt

filel.txt file2.txt file3.txt
filel.txt file2.txt file3.txt file4.txt

BEEZNFF, RERXABRAGIH P RETHONT, BT REAMNELI G —FELHmT X &
IR de—AN A6 ) BAE A AT SN, AT REANE ) :

e command < filename
T

chy@chyhome-PC:~$ cat > file5.txt
a3.txt
a2.txt
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file2.txt
filel.txt

<Ctrl-D> //iZ & F#HN Ctrl+D 4%
chy@chyhome-PC:~$ sort < file5.txt
a2.txt
a3.txt
filel.txt
file2.txt

B)F#E
Linux #95& KZ A& E TERIEIUANE LG LKERN 205, 38 E LN TEFT| TR
MAE, &KAVKRHEA L@ 69 grep"a4:

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

HE myfile PoG4, Bb oA HBASELMHZ resulttext « A BAER Is 7B IR S @40+
BART 4B B | A AN E T Is 1| less 1218 572

4G & 342
CLI "RZLAMNSITHED, BT ALEBITEEGAT L LR %445, ZREH—ANHAEDESE, B
— A& B A )

sleep 60 &
Is

IR ASAEE GBIT, IRATUAETEMK L, IR T AR ¥ B3 a4 AL, ﬁ%%xaﬁm‘,o

W REH —ANeb¥ b AR SN, R ﬁi}\F AT, HARE io PEEy BT T
ctrl-z, CHA1FE, REHEN bgEHEEANE S, GATE LA S,

sleep 60

<ctrl-z> //iX & TN Crl+Z 4

bg

fg

RE, BT VER ctrl-c AL —P 5] & H4.

%%ig

47 % ¥, PATH, PSI, ...

FRERTX

Tl PAT I T LB L TSP L, £—A shell 7, AT
export LANG=""

XA shell ', output 13 8 4 B 32 3,
FRHAE

A IT R A
Ubuntu T 7T ¥A4E A apt-get 44, apt-get £ —5 Linux 44744, RN T deb @& X098
A, TEZATANALIRKRMEMAEF L E ., K, FFRARFIESAM A R4 % Yo —fE
root WATAIL, PTVA—ALIREE sudo 44, 4=
‘ sudo apt-get install gcc [ENTER] ‘
WL VAR E B8 apt AR
apt-get install <package>
T # <package> B FTRMEG A6, BB BT 54 009 %5 3 F A 4
apt-get remove <package>
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A%k <package> VAR P A AR #09 B A &,

apt-cache search <pattern>
& & W R <pattern> #9346,

apt-cache show/showpkg <package>
BB <package> 097 HERGA

IEER

chy@chyhome-PC:~$apt-cache gcc

gec-4.6 - The GNU C compiler

gee-4.6-base - The GNU Compiler Collection (base package)
gee-4.6-doc - Documentation for the GNU compilers (gcc, gobjc, g++)
gee-4.6-multilib - The GNU C compiler (multilib files)

gee-4.6-source - Source of the GNU Compiler Collection
gee-4.6-locales - The GNU C compiler (native language support files)
chy@chyhome-PC:~$

PR 75 R i sk A 6L R B

W FHmeERE, £ Ubuntu THEEZKALFEAHBFT@ESF, METHLETHA apt 44
FHNTETUA

2> RAER > i'%’-if: e EIES (System>Administration>Synaptic Package Manager)

18 R A ILE T LB AR IFE S A Bk 0 AT RATHRAE

AL E A ZR

Ubuntu &9 # 4 6 38 BUR B AF 80k, =T A8 i 52 “letc/apt/sources.list” XA k&R R (5%
root MIR) ; REMGKIT LFHMHOEEIF “%E > RMHE,

BHFHA

Ubuntu 'Fa‘%ﬁf— man VAR RS B F M3 1% . man A& manual fJ’J B, iBiF man 447 KAXF
Linux T#% BAa4. “EHMHF, AR C E2zF% R IHKEHRITEH, REFMXFH,
18] 4w«

cchy@chyhome-PC:~$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.

# 5T 4L 2 ) 3] 09 35 B S AP o

gcc-doc cpp-doc glibc—doc

LRI AT A apt-get A RA KO ETRB KA. FAFASTIRiEE man &4 HTH4
KA SR EM,
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2.2.3.1 £ B o T 55 (& F 69 56 1

mHE

(1) Ubuntu T & i 49 % 4 “"‘TVM’F?W&/F%%ﬁFé’U‘_ o Bldn gedit £ gnome R@IFILT KK
UTF-8 XL ARBTR, CTHWHAEHR, ARFNERS R, P LLHFRIF, BF T
i Wk R H Aﬁﬁ%aﬁiﬁkﬁ%ﬁo
(2) Vim %# % : Vim £ —RKRF 249 L RKGiFisE, 2 UNIX TR LA #4 VI 6953t A,
Vim % BMAERAEFITARS RITRO L ARBB R, DB RLTEMERN, BTHITES
FF Ko
Ubuntu FEINZFEE vi RARAK, 5], ZAEZANLCERE T RBIRKITMAL Vin.
1.X T Vim 8% B a4 ARAL B, TM:\&W]%’\ # AT Ko
2BLE LA Vim 0948 Bl E B BLE A BEITIRE, 3

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

set smartindent

set hlsearch

set cmdheight=1

set laststatus=2

set shortmess=atl

set formatoptions=tcrqn

set autoindent

A Bk e B AR A

‘ ~/.vimrc

A vimre RINFEAXTREBARTL, TAEGAIT P “Is-a” ¢o5#ETEF. 0% '~ BEXTF
NERZIA, TUAFHEE, SRz HiE, £ Vim TUMER E 4 3.

exuberant-ctags:

exuberant-ctags T U AL FEZ I FAERE T, HERRBH DL RGBTSR A L T LHHEA
RO EAL, X I RE ”"75 Vim. Emacs %,
R T VAE F 4
ctags -h=h.c.S -R
E R M AT TAIMHEZEZ RG],
BINBY AR LA tags (FTVABIE -f kA5), EARIIZ TR Vim 7T Mg B2k 51 X, Flde
R “ctrl+ 1" TABEE R 4R 69 A RE 2 LA, A “crl+t” BE (&) F
R AW GUI 7 Xe9RE 52, Tk B BA & 49 understand. source insight ¥ 32 44,

diff & patch

diff & Linux 44, B THELARHE LHEEF, TBiT man kTG EL DR AR L FER
{£ Bl patch & A7 LAY AR AR 2 A2
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B4 R 5o T e 42 projb F B B AT —ANE 58 proja P SUAFSEAT 952, T LME Al T o4
diff -r -u -P proja_original proja_mine > diff.patch
cd projb
patch -pl -u < ../diff.patch

% : proja_original 4% proja #97B AF, BP A4 HRALE,, proja_mine AAEEGHRDE,, F
— 5w A RBEGILEIHF R ER, FRHERELHME E diffpatch AP, %= X/\/\;g«l%
proja #9520 A 2] projb XAk e KA P,

®r: W GUI 7 KR 5, TR A EA @49 meld. kdiff3. UltraCompare % 4+

2.3 THEBAETT L A9 £ K T A

# Ubuntu Linux ¥4 C 5 F A EZ KT GNU C #9i5%, @i gee R HiFF A RRLIITL
. GNU /L% (assembler) K &2 AT&T JC4m#& X, Mlcrosoft ‘L2 % A Intel & Ko

2.3.1 gec B9 R KA &
Jo RARILE K gee mFEARER A T IALRKEAE, T aPAT -

‘ sudo apt-get install build-essential

23.1.1%#FF %4 C £7
C EZ 2N -T2 Hello World, T &2 — X4

#include <stdio.h>

int

main(void)

{
printf("Hello, world!\n");
return 0;

}

BB Z AR H H LA hello.c’s & gee HhiFiz L, AT @aga4:
‘ $ gce -Wall hello.c -o hello ‘

1% 4 41 A “hello.c” F 69 K5 435 R HUES A5 S G- A2 7T AT AF ‘hello’ ¥ o AUE A5 69 S AF 4 2 a8 1T
-0 AT, ZHTBFEAGFETFPERE —NEH. R E%, Wl LHZIAA ‘aout’s
EEER XL A R ETHRATIMNELOIMNHCEHAE, CHHRALE,

R -Wall FRHEFSILFHAT RAOEE—ZBARDARELERNZLEA. HIFSARS LY
AR, 12 -Wall 2RF M. FAFLT GCC Ra A A EMELEZ L, $HE C R C++ 42
BB 0% 5 25 JE A B TASMAZ 5 A2 049 9] 2L,

AP RiFRAERT -Wall 22w % = AT EL RA TR 2 ARty
BIEATIZAL, MANTT PAT AR 240 T
$ ./hello

Hello, world!
XFETHATIMHEAAG, 4 CPU FHhHfTHOLNHKLS. BB J HBRYATHE XK,
o Jhello FAFFHAT L AT B K T 89 7T 47 LA+ “hello’s

2.3.1.2 AT&T /LR R X5+

Ucore F A 2892 AT&T # X69L%, 5 Intel B XWWILHA — R RRE. —HiEF LT ZHUTILAN
KR
* FHEZw LR
AT&T: Y%eax Intel: eax
* R/ B &G RAE KON A
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AT&T: movl %eax, %ebx Intel: mov ebx, eax

* R S BRRAHE X,
AT&T: movl § value, %ebx Intel: mov eax, value

1 value 689 Huht AN eax & G5 5

AT&T: movl $0xd00d, %ebx Intel: mov ebx, 0xd00d

*BRAEHK EATRIR
AT&T: movw %ax, %bx Intel: mov bx, ax

* Fab g X

AT&T: immed32(basepointer, indexpointer, indexscale)
Intel: [basepointer + indexpointer x indexscale +imm32)
R BERAAIETHRIFEXNT, AL 32 L& M, PR ETHRANRAFE
segment:offset 89 F] A, L X P oyt v A
imm32 + basepointer + indexpointer X indexscale
T & & — )T

o H¥EFuk

AT&T: boo ; boo ZA— A2 &t CEE, &m ESREETHIAG R, Tk
B3I R. T AL E, TABAMBARIMEI A

Intel: [ _boo]

o ¥ A ENMIEFTH
AT&T: (Yoeax)
Intel: [eax]

o TaFu
AT&T: variable(%eax)
Intel: [eax + variable]
AT&T: array( ,%eax, 4)
Intel: [eax x 4 + array]
AT&T: array(%ebx, %eax,8)
Intel: [ebx + eax x 8§ + array]

2.3.1.3 GCC A B L%
A K89 GCC RIKICRmARE 2, — R BT @mag4

asm("statements");
5] 4w«

asm("nop"); asm("cli");
"asm" Fo " asm_ " M ENAZE—HWN, WRASZITILH, WETHEZRLE "nt". LT
“n” RBITH, " & tab F, EHEFFLSN SRPEXANET, ATk gee LAKICH KA
FFE A — YL G KA B AL B PRIE AT A B A — 2R H o il de:

asm( "pushl %eax\n\t"
"movl $0,%eax\n\t"
"popl %eax"

)

FIrE gec BRI, LF asm(..)a9 N E 4T EL % AT, AT A X324 F 55 Ao F8Y
154w

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

ALE&HGBFF, BFRMNERNKLHTALT edx f= ebx 8944, ER BT gec 447G LT
&, BRI I, BRXL GAS EiL%, FivA GAS H A&l K%K E T edx 4= ebx
B9, W RAEFHLETLE R edx K ebx A, IHFARXFIRLZENER, X TEZE boo &
BAE—HAFA, ATHEXANRA, 2RI YE GCC NIELHIE,,
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2.3.145  GCC ABE/ L%

1 B & & GCC RERCLA a5 F4 T :

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

)

EREM 20 XRY BFRMALAM K HAL. ¥k GCC NI 09 & A4 XA |

‘ __asm___ volatile  ("<asm routine>" : output : input : modify); ‘

Hob, am  FFILHARLGEGFIE, LBTUIR  volatile GXRTRM) , L4 AREL
“asm” 1§ MMIG . B REE, EPFITRBE, R AABILHEGH gec MU MBEATAZE,
H 24 asm & 5 )G R4 volatile %4215 : asm volatile(l..); RHZ T FEmMMEBLHANRN:  asm
__volatile  (...); ;’#)é?»it?%'}‘?}%gﬂ:\, FIRNP A B A LR NERILHIELS KA, "<asm routine>" #
ILHAE A, Plde, "movl %%cr0,%0\n\t"s K FATARTR “%“, w%l, %2 FERTEAFTEER
R ARAE R o T AE R B9 R RS RIUE T B4R CPU Wi Al A 5693 =, 4= Intel 7T XAH 8 AN
EA T A ILNRMES, ARAATANEZELEFTARZLES, B gec ARIFHAREE @i L3R5 F
ANPGRS ITAR R &3, B TR EFRIRFRGATEERD 7%, B, £AF LK
W FGEREHATE AN Y%?, 10%%cr0. #rE35 (output) , AT T2 (B AREMS
) T HF A B LML R (constraint) 4 di 305 T AR AR, EMAEFTHTF. FANAHR
R="FFk, BERA-—NFERETRERKNER, REAXTEEL00A R, Hlde, LHIF:

\ =" (__dummy)

“=rR ARG BARRER (B0 0%0) TAMEREM—AE AT A, FELEE dummy
BRAEBZNFHESE T, BmRL:

‘ “=m”(_dummy) ‘

“=m itk TA R BARRGA R AR ENEE L dummy ¥ ATARFHGFERS, TS
BN ROHRTFHERLS L

T4 a3

m, v, 0 N &% T

R AT R & A&

Q ¥ B B eax, ebx, ecx,edx Z —

Lh BB

E,F FEE

G =&

a,b,c,d F % % eax/ax/al, ebx/bx/bl, ecx/cx/cl & edx/dx/dl
S,D I G % esi & edi

I wa (0~31)

WA (Input) = WA G Ao, 2EH =", 4o RN —MEERITZK1E R
WFAS, HATEMEIRPENARTERGAR —AFAEE, Nitest R #EERGRT (17,
“VF) REARFMAT, EE@NPTE, KRMN2ABZMFIL. BHFS (modify) X3HHF
A“memory” A LY RFAF, AATHRMEZARENAEFHNECAKE, wRRAEANFEESGAER

BRAE, MARENBEFENELYGARCEAE.

AR, WA ALET, MM, Hrl
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IR BAG AR A TR, é#’TJ\’LF DHRE, mEEARPTEEE, 55 “BHRE, F“memory”
LA, SANTHELS, e

‘ #define _cli() _asm _Volatlle_("cli": : :"memory") ‘

TaE—BTFAFTREL, AEAEATE) :

int count=1;
int value=1;
int buf[ 10];
void main()
{
asm(
"cld nt"
"rep nt"
"stos]"
:"¢" (count), "a" (value) , "D" (buf[0])
. Yl%eCXH "%edl"
);
}

TR 89 T 2L KA R
movl count,%ecx
movl value,%eax
movl buf,%edi
#APP
cld
rep
stosl
#NO_APP

cld,rep,stos Ll % fEFE T o kﬂ.a“]’ia &) &9 2 it A~ 1) buf ‘F’ ’5,1’_ count 4™ value 1. § 5 /)5 8915 9 45
N, b fm A TOTFAS, BTEFTUEMNIEY, BkF B R I5 L E B TARLF
HBH, AT AR T HFRG B, & “F’ﬁ%"c"(count)#aﬂ‘%#ﬂ count #9fAAN ecx FHH . R
BT A

a eax
b ebx
¢ ecx
d edx
S esi
D edi
FHAR, (0-31)
qr HESEGFHS
g eax,ebx,ecx,edx XN AL &
A 2 eax #= edx & A — 64 1269 F 4 25 (use long longs)

FATELT Ak gec B TRABLENTHE R, o T @Y T
asm("leal (%1,%1,4).%0"
P (X)
: "O" (X)

EERARIS x x R RE. FRGZZILHRADHR :

movl x,%eax

#APP

leal (%ocax,%eax,4),%eax
#NO_APP

movl %eax,x

JU B
1. 1R q 4 T%F 5 M eax, ebx, ecx, edx 2B H &
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15 8 r 35T %% B MK eax, ebx, ecx, edx, esi, edi D BLF 5 % .
2. ZMNALEHEZFBPEOTHEERARTNFLEEINE, BAFTHEBCLRIRET €,
3. "="RARTHMEFES, LMEFEM,
4. HF%n WMk HFEATOFTH B AL DAL B & 0 B4 E) B R R A F
BHE. W REAMEBE AT R"QIERGT ASOE, LT MR .
5. WwRBAME A BT ERGIE, W RA%]l, @A ebx, N:
asm("leal (%%ebx,%%ebx,4),%0"
: "=p! (X)
: HOH (X)
);
EEZAE R AANY%, B R —N%0E L% %n AT

2.3.2 make fl Makefile

GNU make( #& make)® — AR %4 TE, £ X FPAMAL b, CHRIBALF EAAE S0 27
B, 8 3hahtedpfa kR B AR,

make ¢ AHATHE, FZ—A makefile (3 Makefile) X #, ¥A%7F make ¢4 & & 24565
iAot AL R, B h, AV —/ANTHI R makefile 9B 5N, DHEL KT —ARSEINIR,
AT KRR T gnu 89 make & B FH, EXANTHIF, KRG IAZH 8 A ¢ L, F= 3 4K,
£A1E B — /A makefile &% 7F make 4 44 {7 % ik Aobb 32 X JUAN L AF. SATAGHLN A

® W RINTARAMIFL, AARMEIA ¢ ARG T H MR

® o RIXANTALGYE U ¢ IBAIEIK, TR A RNV R Bid a5 78y ¢ Sk, F4t4 BARAES,

® o RINTALMKLHMALT, M2RMERABIFINRATEUA KL o LH, itk

BARAE o

A EHA makefile BF%4F, A E—r, KAAF—A make o 43T AT %, make 4
L B AN ALHARIE G AT SIS PR B LR AR R IR A B ERIE, A A DR iETE B
P Aakk i B AR Ao

2.3.2.1.1makefile &9 #L )|
Je 3R XS makefile Z AT, L2 3k &A1 %8 ALk 3 A — A makefile #9#LN] ,

target ... : prerequisites ...
command

target MFLAZ —A BARAF, T UAZ object file, ¥ AAPAT L. LT LEZ—A4RE (label) o

prerequisites #LAZ, &4 RIS target AT FH £ 49 LA R A2 B 4R, command L3 & make & ZWATE &
A (EZY shell 9 4) o ERA AR XFZ, LA, target X —A RS A9 B ARLAHR
#i T prerequisites ¥ 49 LA, HAE RN Z LA command .o LA — RFIABL, prerequisites F A=
RAH —AA L8 AL target XAFE #6975, command PTG S AMMAT. XA makefile
BRI . ALFE R makefile P RAZ S 89 1 Ao

2.3.3 gdb f#

gdb R TR K AIARALF, T2kt TR~ S
0% H W7 &
o L MALF T M4
A% /5 19 % 4 (step in/step over)th AT
o T /KR T EMA
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o T/ FHE
oL H AL 0GR IF I
o1 A% 171X,

011X X AL

BT OME R gdb JRALREZAT, LAUER -g H —gedb BIBETBIFR I, BT gdb K
A2 W A 4o F 844

| gdb

progname ‘

£ ogdb RFFAEN help, Folhabaink, 2200 EA:

eali

ases: w494

ebreakpoints: B & & 3L ;
edata: 4 ELF;

eofiles: 45 j+ & & LA
einternals: ZE47 ¢4~ ;
erunning: #Z/F ;AT ;
estack: A AKX EA;
estatus: RKELEFH;
etracepoints: IRIZAZ - WAT

HN help BERG LKL, TR

Bz kot eiEmFEt, ogdb 9% M& A4 T LT

% gdb #9% A& 4

break A2 R A4 2 AT X B B R
FILENAME:NUM

clear MR 1% B A4 2 R A 2 AT LAy &
FILENAME:NUM

run B AT IARAL

step ¥ WATIRRAZ S, A AERTHHK

next ¥y AT RIRAL R, 2 ABMATIHHK
backtrace 2R A QI R AR M AT R R R R 28G9 18 IR A
where

continue Yk 4 P AT IE AL R IRGAL 5

display EXPR B RAFAF LB BT &K XA, R R X HAZ 5 2 XL 69 E & 40 n%,
file FILENAME R EAG 269 7T AT A3 AT X

help CMDNAME A R DR E RS

info break B GATh a7k, GAERAM AR EHF
info files B AR I A6 a1 8

info func A RAL T 09 T A & HE AR

info prog B TAHOARAE O RAT RS

info local B RARRAZS G ATRHK T BT/ 8
info var B A RAIRAL R PT R & RAeit S R 2 L AR
kill ek F AR A AL T

list B AR AR 5 69 TR ARG

quit &t gdb

T @ A—ANA R 691 T A2 R R A28 gdb B9 A -
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/*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);

}

t@aaAMERETRE, AR ETA MmN, REHERFOMAITRE k. ZAEF1E R
T — ARG BN FHF S string, B, HiFHETZE, HFHI Segment Fault #51%:

$ gce -0 bugging -g  bugging.c

$ ./bugging

Please input a string: asdf
Segmentation fault (core dumped)

AT ERIZAZFF HAGFEIAL, ZAIFIRA gdb, H &4 T 6P HAT:
1)i2 47 “gdb bugging” , #=# bugging T AT L H;

$gdb bugging
AT E NG bugging 44
(gdb) run
3ME A where @4 B FALR BT ;
(gdb) where
4HF) R list oA EFIAR gets o F MG KA
(gdb) list

(gdb) break 11
OVFEF EHIBATEF 11 TP, REBEFET, REFITEY G4 next;

(gdb) next
DR HFE B, % FH gets HRBBWREALR L E string. EHPATMKXAZ, H print
@4 B A string W91E;

(gdb) run

(gdb) print string

(gdb) $1=0x0
Q)F AL/ T string 45 m) 09 & — AL A84, BEAZF, £ 10 /74 11 AT m—5KiE9
“string=buff; ”, T ®HIFFLF, REUEEIT, KA EMNIZFEITER.

5> gdb ¥, KRMAEH 11 FTRALZEEE, FARAGLAES 11 THE;

A gdb & & RARA T AR list 04, 2RI R F. T VAE A "layout src" 44, K H # Ctrl-
X FiA, o EA—ANFOTAERERRD, LT ARAERA-tui 54, THEEN gdb 2@ 3aE
BITARDEFGT, ARAEF oM e4:
info win BoEw e K
layout next #7345 T —ANH AR X
layout prev #71#%2] £ —A~H Bz X
layout src A 2 RARA
layoutasm R 2R ICHNKD
layout split 2 77 IR XA A= 4 X A
layoutregs T HBAX LT
focus cmd/src/asm/regs/next/prev ¥4 % AT & 2
refresh R PR w0
tui reg next £ F—4AF A5
tui reg system 2 A AT HH
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update A RARADE 0 A Y R HIT
winheight name +/- line ¥4 % name % 2 %9 % &
tabset nchar X & tab # nchar 4~5 /%

234 —F W EARE

GFR % M B3 F-48 X 5045 )
gce tools A8 X 4%
WA E A (CVS. SVN. GIT %) #94% Al

2.4 K FRAIEIE F I IRFBLE P,
2.4.1 KA EZ QEMU

2.4.1.1Linux E 73 %

QEMU A TH# 4 —%& x86 1 H M, ik ucore FE%iE/TA£ QEMU L. AT RY EMIHFF 2K
gemu, =& A KA A gemu (http://wiki.gemu.org/Download ) , K#H os fip IR% & LR
gemu R : gemu-1.1.0.tar.gz) . B AT qemu A% XL H K ATE gee-4x HiFH. Flde: £ Ubuntu
12.04 Z24%, BIAFRAZ gee-4.6.x (FT LB T geec-v A gee --version #ATEFH).
T B 4&1% A ubuntu PR gemu, R E AT T 4SBT,

sudo apt-get install gemu-system

BT KT @ 3 69 7 ik 3T qemu BEAT IR AL B G H

2.4.1.2Linux 33 F 69 B BR LKL

2.4.1.2.13K4FH# 5 A5 %

YiF qemu L2 F B89 B AHA libsdll.2-dev F. ZFE LA T
sudo apt-get install libsdl1.2-dev /]4% 3% B 34+ libsdl1.2-dev
KA qemu WEE VUG, M HEATIEELE (Do R A XAEIRA], 5T AR 69 FFE 28 32 4),
%4 qemu.tar.gz/qemu.tar.bz2 X AF, HE44SAITF T LML A
tar zxvf gemu.tar.gz
A A tar jxvf gemu.tar.bz2

st gemu B AERC: Ao RFERPAE A G gemu F £47 patch, N A AZ4 T AT

chy@chyhome-PC:~$ls

gemu.patch  gemu

chy@chyhome-PC:~$cd gemu
chy@chyhome-PC:~$patch -p1 -u < ../qemu.patch

2412285, midfecE

P ARZFE qemu AT H E4E A <qemu>(ER T qemu MR 4E¥442) T @AY configure A A Ak A8 2 49
ALE A, ™ configure B AR R L 05K THESE, Tdd TabtirEA:


http://wiki.qemu.org/Download
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configure --help

52 9o o 5T A B 2] 69 & 4l o

configure --target-list="i386-softmmu" //BLE qemu, =T A2HL X86-32 A2 3R3%

make /%% qemu
sudo make install /[% 3 gemu

EE: ORADT 0.10.0 49 gemu X HF gee-3.x MmAGRIFS, 12 0.10x A LR AL gemu &2 X H
R gec-4.x %iER T o

qemu HATAL - H 4 235 2] /usr/local/bin B KT,

o RAE 69 2 BRIy = E AR, IRA L “lust/local/bin” T @B A B LR

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

#5553 A4 gemu
sudo In —s /usr/local/bin/qgemu-system-i386  /usr/local/bin/gemu

2.4.21% A AR AR B QEMU

2.4.2. 1578 HK

2 R qemu 4 F 89 & BN Jusr/local/bin X E & Z, M AGLSITF TARLZEME A qgemu 4 ETHE
Ko gemu BT AH % 5%, #% Kdm:
gemu [options] [disk image]
HF disk image BPAR FALIE A,
R AR -
*-hda file' *-hdb file'*-hdc file' *-hdd file'
£/ file MEAAIEO. 1. 2. 3 548,

-fda file' *-fdb file'
A file AFAHEBME, TTUMER /dev/fd0 1A file Ak A AL,

*-cdrom file'
18 file AEHREHME, TLMER /devicdrom 1EH file &4EJH AL cd-rom.
*-boot [alc|d]'
Mtk (). Adk(c)s RERFN(), BRIARELRE ),
“-snapshot'
BN LA R E @, TUMER C-as RIEHIEE,
-m megs'
REEMAEHA msgMFTH, BiAA 128M T,
“-smp n'
HEAH n A CPU # SMP FA4%. YA PC % BAR#L, R % X4 255 A CPU,
“-nographic'
b R .
HAb:
T A 89 AR dev Bldm:
Ve
D
null
L&
/dev/XXX

1 B ZAHLEY tty,o
file: filename
¥ BB L4 filename Fo
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stdio
AREE N/
pipe: pipename
@ 4§ il pipename.
Fo
1B dev X &89 A
“-serial dev'
TR IR 2 ] EAIEE dev Fo
“-parallel dev'
T G O B AL dev P
“-monitor dev'
¥ 2 @) monitor #] TAIKXE dev o
H A A
_S'
15 gdb #AEFHD 1234,
*-p port'
AL gdb #4235 2 F| porte
g
ERANEARRBH CPU, FZ/A monitor PN '¢', F#Eik qemu % ZAE M T,
d
i B E 2 gemulog XA
H A ARG T AAFH : http://bellard.org/gemu/gemu-doc.htmI#SEC15 . H A4 gemu 894 E foff

B 89580 ] VAA# http://bellard.org/gemu/user-doc.html o

RFAFAITIEON gemu XA 5%) L T=H .
B, Blde labl, TR F 249644

gemu -hda ucore.img -parallel stdio //3E ucore /& qemu A LAY X86 AR AF IR IE F HAT ‘
2
gemu -S -s -hda ucore.img -monitor stdio /A T 5 gdb BL& B AT R ALK, ‘
2.4.2.2 it am S
(1)gemu ¥ monitor &9 % F & 4 :
help T & qemu FB), ZTTH LFEG L
qlquit|exit & ¥ gemu.
stop 1#1E gemus
c|cont|continue E AT
x /fmt addr BTRAAEALE, £F X AEME, xp A FEHA,
xp /fmt addr AH Mt 1 ATFRILG, HRESRAT—REHK.
plprint’ A RE XA R, Blde Sreg A ™FHELE R,

memsave addr size file 1 54k 4 2] LA, memsave 4 EHuhb, pmemsave 5% ik,
pmemsave addr size file

breakpoint 48 % : %EHE. A VUAZMIE breakpoint, pc #47 2| breakpoint, gemu 1Fik, (HE%
AT RE)

watchpoint #8 % : KE. EFUARMKE watchpoint, ¥ watchpoint #ehk N Z# B, 121k, (HF
iy R &R

s|step B —FAA, RRBIRITBT ERAT.

rregisters B TAHTFEENR,

info 48X 3RAE F14 gemu XX T RAKREE Lo,
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http://bellard.org/qemu/user-doc.html
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ARG A A A XOAR LI, AL qemu help 44 #8,
2% : gemu ZKIAA c‘singlestep arg’ 4 (arg A H ) ,

“F 3 7'7%1%'.9{7‘ 1‘1’\3 i 7

o Pldm:

'singlestep off' i& 4T *%77*—”‘1}‘_?#‘, 'singlestep on' %5]‘%7’7 fm??‘ffo ftftl"Fi‘F—‘ﬁ%fﬁF'F, 1% A

cont A BITHE T A, 4o

(gqemu) xp /3i $pc
Ox fftffff0: ljmp $0xf000, $0xe05b
OxfTffffsS: xor %bh, (%bx, %osi)
OxfTftfft7: das
(qemu) singlestep on
(qemu) cont

0x000fe05b: xor %ax, %ax

step i /\/7 ¥ et B gemu WAT—F, AE45kid breakpoint B EAT. 4o FILBT{EF cont 4

N gemu & AT A E L WAT,

log 4 ALBR A qemu ETAZ = A 0912 8 (5 gemu B/ 5% -d' MR , BARLKT
SF e, FAEMAEREERAEAE “/tmp/qgemulog” F, #ld=1% B 'log in_asm'4 /\V/{F

A 8989 gemu.log XA

T VA
iéﬁii

2 IN:
3 Oxfffffffo: ljmp  $0xf000,$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

2.4.3 ET gemu HEBE IR ucore

IR AE] . X labl, $RIZ bootmain %L :
(1) 247 gemu -S -hda ucore.img -monitor stdio
(2) &% bootblock.asm #F | bootmain o H Bk A 0x7d60,
() &4 ¢ %Y #wiu 5
(4) R xp 4 HATRILH,
(5) R s A BATE T AT,
BT R AT
chy@laptop: ~/lab1$ gemu -S -hda ucore.img -monitor stdio
(qemu) b 0x7d60
insert breakpoint 0x7d60 success!
(qemu) ¢
working ...
(gemu)
break:
0x00007d60: push  %ebp
(gemu) xp /10i $pc
0x00007d60: push  %ebp
0x00007d61: mov Y%esp,%ebp
0x00007d63: push  %esi
0x00007d64: push  %ebx
0x00007d65: sub  $0x4,%esp

0x00007d68: mov 0x7da8,%esi
0x00007d6e: mov $0x0,%ebx

F 4 N 8

B%4
12
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0x00007d73: movsbl (%esi,%ebx,1),%eax
0x00007d77: mov Y%eax,(%esp,1)
0x00007d7a: call  0x7c6e

(qemu) step

0x00007d61: mov %esp,%ebp
(qemu) step
0x00007d63: push  %esi

2.4.4 &4 gdb Fl gemu JRIEZ R ucore

2.4.4.1 % B AT i1 B 5 XA
A TARAF IR F R AR Z AL B A gdb XA RK B IFRX, RNEZLMEA gec SR T IHZ
AR g —gdb o BABIFHRGBARLMAT T 2C ST AR THRKE RTRARGMXFTE

I3 o

2.4.4.2ucore X% F

(HéwmiFidAZ: ARG ucore RALE ¥4 A make @4 BP* ., 4= labl ¥ :

‘ chy@laptop: ~/1abl$ make

A px B AR A A ucore.img.

Q)R BAE

£ R diff 4335506 69 ucore KAhFe ucore RALHEATILAL, LA ATE PUE A make clean &4
RSB, (B RH ctags XM, F2FLH%. )

R AE#: AW patch «4 3L,

2.4.4.3(F/H R

AT 5 qemu BL&BAT RSB A 6K, & FEhik qemu #EANFH gdb HIX 5 6948 AN JF L& Ak ik
gemu ¥ &5 CPU 4T, HEF) gemu #9B41E, KRA1E Z4E HH5H-S s IANSHRK I X — =,
AL T AT @R B S H G 5 gemu Z )&, qemu F 8 CPU A& B EFF463AT, XK1 30 gdb,
RIG & gdb e AT R\ T, AT @ega4iEiED gemu:

(gdb) target remote 127.0.0.1:1234

REMN ¢ (LFEA continue) #4546, qgemu 2B ZEWMATT X, 22 gdb § T R4 M52
&, FFHAERA T E, ZRARITRDREGHRXG, ATk gdb Ke=FT4E 8, FE4HE2HKE
FRIAF, gdb £ A file 44 :

(gdb) file obj/kernel/kernel.elf

2 )G gdb MRABNEINLHFTHFTREET .

i1t gdb 7T YA ucore KL 7K, VA labl F 11X memset F 3k A 1) :
(1) i47 gemu -S -s -hda ucore.img -monitor stdio
(2) 247 gdb 5 qemu #4723
(3) K E B & FFIAT
(4) gemu ¥ HiK.
BATIEAR AR LE R4 TF
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Hoa— o

chy@laptop: ~/1ab1$ gemu -S -hda ./bin/ucore.img -s
chy@laptop: ~/lab1$ gdb ./bin/kernel
(gdb) target remote: 1234
Remote debugging using :1234
0x0000fff0 in ?? ()
(gdb) file obj/kernel/kernel.elf
(gdb) break memset
Breakpoint 1 at 0x100d9f: file libs/string.c, line 54.
(gdb) run
Starting program:
/home/chenyu/oscourse/develop/ucore/lab1/bin/kernel

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

(gdb)

2.4.4.4(&/ gdb HIE I fF

AEETUEER, HTHRABRBEEK, FTEMANRSZOAG, RAEAR. AT H@, TAKFX LG
A BB P, FHik gdb £ 8 0 EHE A s BN
AT VAR LA gdbinit, HEm AT @69 PR %
target remote 127.0.0.1:1234

file obj/kernel/kernel.elf

ATk gdb AR FHFIATREG L, AT @GS4 gdb:
| $ gdb —x gdbinit |

e REAFEANGLRK, TAKEIANGEEN—ATHF, SR ARIAT,
BN, WmRAEBER L@ S, BAFIGTEL - NG LSTHRE, T%EA0N, LETEX
#
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ucore arm-eabi-gdb 93x51 ucore arm-eabi-gdb 93x51

IRQ|DISABLE_FIQ|UND_MODY

i)
E_
i)
E_I
i)
E_

IRQ|LISABLE_FIQIS

Line: 41  PC: Bx3894c

1

Yo R ARF L@ BAEEG KR,
| gdb -tui —x gdbinit

2.4.4.501%97 i 5 #r
L@ g, KAREA T R%SIE gdb RA L ZHHFT, KMNLML gdb BEAFTEAFRE L. £
BEAT gdb A RAL IR ETAR, BA AR T AT AR S T AP &4 69 RRE 8,
AR gdb 4 F 1B T . BREEMEA qemu FHATZAZR K E, KAVLF 30 A #
HE5k, LiLAE gdb F A file ¢4
XA BT S AR A B elf ST #0269 R b A BEAT e B Ay, X AN EEG R PR R
AT AL, 2R iR o h 3 S B0 RARS, B)544E 50 ELF AT AR K o 46 52 69 40 3% 4ok
HHARA 0, ZIAIAKIR ERNEHG, RFEERAARKRE, APE0SREENPERL
AARBRERZARNES B, XA —ANEEME. ABHRFEZABIEINSEIEEMBEE X/ Nak,
MR P AN ESER (linker) 30542 E TG L EHLE, ANSBEET TETET.
BT B S, gdb HFARFEIANSEAHAR S Y, Bk KMNEN I SEE
Ay R AT RR BB, F&F &K gdb ¥iRRE A& 245 2 sk,
T, #HA1EEK gdb H linker /o2 2] 0x6fee6180 X ANk E :
| (gdb) add-symbol-file android test/system/bin/linker 0x6fee6180 \

X G a4 BRIA A KR AD B ((data) B B9 T IX 13 & m K £ Ox6fee6180 £, AR, ARET L@ “” X
/1\7’;‘%&7:}5;}5/?, Pbdm .
| (gdb) add-symbol-file android test/system/bin/linker —s .text Ox6fee6180 \

A, AT F) linker P RADE gdb 3 AL 9% 7 i 4 69 KA Ao iX A3 & R
BATr kR A R PR S REZ A A A
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2.4.4.6 iR R

AR AR, KA FE LRI A 1386 PhapAe Xy R, Hode 8086 A2 Xy R4, HAE &
BT L ATAE A A9 R A

| (gdb) set arch 18086 ‘
EANTr ik e IR TR B A R DU B A X RAD L A7 o Al AL 8Y .

2.5 THRAL 12 B A2

FHIRENIZRE ucore, LE BT M X IE ucore BATHIARAFIRIE, Bp T MR BIKA &M (T M
P2 ucore Wk Bivh) Ao B IEASE (E1F ucore IIL4) o ucore H AT X YA AFIR3E A L T Intel
80386 VA LMt HM A %, 5 e9miiaX MR (HbiotRdr A XE) FrA 52 2 ucore A9 iTAZ R %1 B
-)'-]'—/\4'77

AN

2.5.1Intel 80386 i 474 X,

80386 A WAPIEITH K : FHEX. K&K, SMM # XA E 5L 8086 K. X Zxtib & ucore
HEEX, RPBEXNE—AFHEHNS.

FHK: 80386 ez H) B AT REKIBITRE, EXMRETHRMATIZFIGHIZN FZ R
feAZiT IMB, H ik A 4% Intel 80386 MALZAI4Y 32 {2 CPU 4 4GB M A 1Ak o AR XA
I N G F RSB R, AR F AL T AR K&, #AEF %A B P AL %A KA A,
o L — AR R AR 0 SR IR ey bk . XA P AR 69— N8 e R A ) T 4R R R KBRS
R P ARR R, ST WA, MRARLE RAARTRE A Ry,

EAEKX: FHEXAAH T 8086 XHEEHEMIXEN. EFHEXT, 80386 "EE# AL T —A
Peik 9 8086 ALIE . 80386 A B M A AL IEUAER B F. IHELERZFHEFAHE
AR K4 AL T Ao 80386 LR £ KRB XT 89 A48 E F 177 X A= 8086 X —H4), WBFH
RN ERIA 16 SHEMAE, Ao E B R RAS AT R R AWML M bt X IHE T 32 {2xhk %
FALR TAK 20 42, BRTi7le] IMB #94n3Zseht = ia], £ REXT, 80386 LM E R A AT T
UBE I, BT ALS A F AL ARk N A R IR, AEAEE KT, AR 69 BHR LT Xk,
BAeth ity SHEXT 80386 REBMAL, FMAMIEAMY T ITELABRE (BRLEZ 0) , FF
AE T APAT I A 45454, Q46 E5EHFAS CRO F. FRXT R LFR4 LY S &5k,
SEAE X T 69 P BT L 32 77 X A= 8086 LI HE AR, LA T mE R Rz FHIRSAZ 50, FH@E
RO LA 8086 LI E—HF, HAANFPAR—ATH mE, LT LEANTFTOBIIAFRA
F A Rt

PRapAE X KRk, 80386 st 2@ L AKX T wisi=®F A%, GDTR, LDTR, IDTR 5
TR ¥R FAHEBURNA, REFBTmA CRO 42 P o4k b 48 XAk Az B Az f it AARAPAE X896
% 80386 IAEAMRAPAE X TFHIE, HAT AW 32 ARMA KA TH T, HEFH 71 FL 4GB,
ERPEXT, LHAGSAAE, RETHEMA GG RIT I, RPEXT 80386 L& F1+5,
T EHRAEBMNA, FERGEFTAETERRGRLR L, RAER—ES 0~3 4 MRA], HB4EF
RIBITERSOKAR 0 £, & AAZF N BT ARG AR E; BLERIFOEEINFE, BLT A
A A G 18] 5% I A 0 52 2 3 F AL ST VARSI 3 8 & AME 5o

2.5.2Intel 80386 K 42244

80386 A& 32 Az Ay, BRIV AT ALAGH L N Ak R A A 2/32=4G F . EILFFIRME R R
AAEY, FEZRAB AT RGBS, AR 7 AT K 5] HERARLETRZLES
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REFNEAR LA TR T EMNERTOA G LG REHE, —NTHEMELTRA N
HEEl, KU RTEEENZTOE AL FEINORAETR, EBRERAGZVELGETEZT, 4
AT 2 AL B ARINA B AR FEA T HE AR gk = 18], XA L S ANE 4T 09 2 A AZ 7 Z 18] 48
Bfa%H. AEREFRIeXEAERERMEXN, — AT ENREP TR A& ERATE (b
o — ANEAT AR LT VAR — ANFAR B9 B e Huhb = ], &bk hb o W69 K 5438 s bk ] 6 K
NERH LR ES, EEMATA A AR AEE RGN TE, XAHT 80386 F LiEZEAK
WH, B FAEMA—F FE, bdede T C ARAD KR A
int boo=1;

int *foo=&a;

&

X2 boo £—NEATF, foo TERA M boo #AGER B4 T, foo PHRAVWAR
A boo B9F M A, FH MG —A 16 LB TF HEF— 32 28R ZEHM R, Foo T2zt
RN E, RO BREEETEAFAR Y.

FAR AP AR R T

O HNHBMF BFH. D RAF KGN : TR IE-> LA A AL FE-> 1R P Mo bk =24 I8 3 bt

® 5 EAMHI Ay MALHIAR G 3. F 45 M bk > BEA YA FE-> % W o bk -> T AL #I AL ZE>H 32 s bk

2.5.3Intel 80386 ¥ A 2

80386 MYF ART AN N 8 4: BAFHS, BFAE, BAKHFAES, REFHSE, 4K
NFEAR, BHFEE, ARTFES, WKAFHS, CMNOTEARL 2 2. —REFRAROFTH
HOEARNTASR, BT AL, AR TAS, RETAES

General Register(:# fl % % % ): EAX/EBX/ECX/EDX/ESI/EDI/ESP/EBP iX 23 % % 691& 16 {2702 8086 #9

AX/BX/CX/DX/SUDISP/BP, *F AXBX,CX,DX XWAF AR R TAERBIRCAINZ 8 fafik 8 42

(AH,AL,BH,BL,CH,CL.DH,DL). 11494 X 4= TF:

EAX: R%H

EBX: Au# 4%

ECX: 4%

EDX: ##EFHH

ESI: RHhIG4TF 5 2
EDI: H#xibig4tF 45 %
EBP: A h-i54t4 4%
ESP: #BRAIGHF H S
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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(# 9 4 %, . #r Segment Selector, & & #%F i,

BEB#EF): BT 8086 &9 4 ANEsh

(CS,DS,ES,SS), 80386 L340 T MA FS, GS, X LB T A HA A 161269, CM694 LT

CS: R4 (Code Segment)

DS: # 4% (Data Segment)

ES: P /mk 4% (Extra Segment)

SS: & £ (Stack Segment)

FS: Ao g

GS A fx

B

CS <CODE SEGMENT>

SS <STACK SEGMENT>

DS <DATA SEGMENT>

ES <DATA SEGMENT>

FS <DATA SEGMENT>

GS <DATA SEGMENT>

Instruction Pointer(4§ 445419 74 % ): EIP 491K 16 {27t & 8086 49 IP,
b, A BAERY, K TAELS RN GRBSRLL,

CHBHRT —FZPATHH LS8 A A

MREFERNIBSTES
| EFLAGS |

EIP <INSTRUCTION POINTERD
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Flag Register(#7& 3 4 235 ): EFLAGS,#= 8086 49 16 Az AREF A H ML, ¥ T 4 MNedliz, X 20 {z424]/4%
EA2 0945 B ho T BT

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 RxiintelfRE, FEHEH

A8 K B9 4= AR EAL A LA
CF(Carry Flag): #4z4R&EA4%;
PF(Parity Flag): #1%4rE&A4%;
AF(Assistant Flag): ## 8 #4247 & 4% ;
ZF(Zero Flag): EArEA%;
SF(Singal Flag): 5 #7&A4%;
IF(Interrupt Flag): ¥ ¥f A5 4REA2, 8 CLI, STI M &454 ki=%; % E IF 4& CPU TR %]
IR (ST Bak) oridK. B4 IF WAL i, IF 3b 7T B ik s 3R o w7 fodk 55 o 7 49
IR B R A AEATAE A
DF(Direction Flag): ®&4#:.&4%, @ CLD, STD A &454 kx4,
OF(Overflow Flag): & 47 &A% s
IOPL(I/O Privilege Level): /O 4B FH, CHEEA 212, CH{ 2T VO 154 09 4E .
o B B AT AR B A AR E DT RE T IOPL, AL A VO HATHIT. EN, HFRKE—/
PR 47 P S 8 o B,
NT(Nested Task): =% ¥ ¥ria @454 IRET, ©HEAA 1 {2, & NT=0, U FHE&RFHREF
{84%& 5 EFLAGS, CS #= EIP A LI P WA e ; & NT=1, N:i@id4E45ns i b wriae,

2.6 T #E ucore ZHE 7 /& Aol ] K IELEH)

2.6.15 M &t £ mAZ 7 ik

uCore X PRAT —Z @@ LRIET ik, BRAR C B @A ZRAEH LA RE L,
BERFRAIHATFTRANAERN C Ez 50N EAERF. F2EE, KRMNHAREELN C EF
B —AFR CH BiIFSCEFAGITZEA, R REHF, TR AERA CHhit,

uCore 89\ M 3F . mAZ 77k, BATE LA KA T M C++694E 0 (interface) #A, BPAILFEIN
MP AR ELEAMT AL (B A EG,ERE. AER, IHAASF) ALROBRESTX, X
HFBEARANGTAANFERLTEZT A, 2CFREDRZTITM, IHFETRE AT R L AT A
FEMASE—R, FARKE T, DRARGIRGEEY%. B0 A C B33P, RN —0EHHIE4
RS, KE CH P, BPARER. EoTe% 2 XX EENAET 2 Ra W7 R /RAER
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X, Adn T ARG 7 B AR KRB K3 A4 7] &

tbdest T uCore NP WM ANLEERTE%, ALABINTABRTEAET RETRTHER
HBERETRAE, NAMWENGERETRAANTR/AREEKX, RB &ML T pmm manager ¥4
#) (4= F lab2/kern/mm/pmm.h) 4= F :

// pmm manager is a physical memory management class. A special pmm manager -
XXX pmm manager
// only needs to implement the methods in pmm manager class, then XXX pmm manage
r can be used
// by ucore to manage the total physical memory space.
struct pmm manager {

// XXX pmm manager's name

const char *name;

// initialize internal description&émanagement data structure

// (free block list, number of free block) of XXX pmm manager

void (*init) (void); -

// setup description&émanagement data structcure according to

// the initial free physical memory space

void (*init memmap) (struct Page *base, size t n);

// allocate >=n pages, depend on the allocation algorithm

struct Page *(*alloc pages) (size t n);

// free >=n pages with "base" addr of Page descriptor structures (memlayout.h)

void (*free pages) (struct Page *base, size t n);

// return the number of free pages

size t (*nr free pages) (void);

// check the correctness of XXX pmm manager
void (*check) (void) ;

};

BHATRBIELEN, BNTARANR RGN GFRAZOHENGFEELT R, Rkt
WNEERTFTRAAERRE Lk, A XFRNAREM P 2L nit (454L) . init memmap (£
MR R E A B IR E L) | alloc_pages (5 BLAWILT) | free_pages (B T) ok H 454t
it ey b, mBARNAETREAAEZSMENAERETRAAREN, AEARNNRHUEANEGE
¥ F F BT R B 89 pmm_manager 248254 T = 49 K454 Bp o

2.6.2:8 Fl$IEL

2.6.2.1K [ G H EEF
F CRAELEMT RAEY, e ROVEIAARBEMG A ITEE, B FRAGDEREINRIELEH
HERZ P A ETOR R EE data, HF LA NFALE 1% £ A 69 54 next A= prevo 194w
typedef struct foo {
ElemType data;
struct foo *prev;

struct foo *next;
} foo t;

WA PEIFR R AF E R BT SMERIER AT S, AREEZ—ANFT EH K, SHANFH @ ET—
A, FRRE R B s A P OEE AT 589 data BB, B S JEIR D) AT R A9 H AR T BT .
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Lod _lefwtie]| [efotie]| [efvtie]| |efwe| [

X (o) G+ HE

XA P R BB — AN AR AR, BRERGERBRERL Y, 2d TE5M#H4
RHRBEMGERATR—H, TE2AEMFZHBENER T LA IAARIBE LN O T R IEN
MR35 B AR, 2 FHARADITH,

42 uCore MAZ (MK 1ab2 FF45) FAEA T K AW BIREE R LM KRB LEHIE, OLFEZIRNAN AR
Pk, NAEMER, #4270k, R&EBEA. IHRARTN A FOHERL (E[labX/libs/listh]5EF )
B EARERHLET Linux AR BETRELRFIN, 5 “KRB/EH” RPOEERMBLEHTRK—
Ho T a2 —HIEEM L 5ERES K

uCore 8931 4 & 25 M) & LA

struct list entry {
struct list entry *prev, *next;

};
F %2 % uCore WA AYEE &R T & list_entry XA L2145 4089 data K IE¥%, , MALELRGHIEL

Wb e aaEk T R KA lab2 PR RAARINEAAR, TRRBBENRIBHZL (T
lab2/kern/mm/memlayout.h ) #:

/* free area t -
maintains a doubly linked list to record free (unused) pages */

typedef struct {
list entry t free list; // the list header
unsigned int nr free; // # of free pages in this free list

} free area t;

W B —AN T R 3est & 9 502 L (42T lab2/kern/mm/memlayout) 7 :

/**
* struct Page - Page descriptor structures. Each Page describes one
* physical page. In kern/mm/pmm.h, you can find lots of useful functions

* that convert Page to other data types, such as phyical address.

* */
struct Page {
atomic_t ref; // page frame's reference counter
list _entry t page link; // free list link

};

XA VA free area t ZEM)OG B A e 3145 R 6948 & k454, VA Page LM A e 1A
TEEREET &, T UM R—ANTEG @ ETREER, o T BT
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free area t

nr free
‘\L/’ Page
P
age ::::t/////\\\\jiiiiilref;___
ref;...
T o 0 [
N\Page /éage
ref;.. ref;...
SR Bk

e/

SICHGEZ SEOR 7N 3
A BB P AT VAR B, X A8 R 69 e PRk R M R T A B NF R AR A A A 2 U4
SN ARLEM T RGO, T AL A T HIBEEME T B RO RREI K. £F
AT E R bk & 09 E RiIAZ (AL lab2/kern/mm/default pmm.c) ¥, LK EAE A T8 R a9 EEN,
R MR FIRAEDH I, A RZRERIBIEIHHGZ LT,

1. #1454
uCore AE X THEAT R, HAXAFTNNELEEEK, NMA—NNGHEFREERZAfTE LR
R.? ik KA KRA A list_init 3IX A~ A B H (inline funciton) :
static inline void
list init(list entry t *elm) {
elm->prev = elm->next = elm;

}
A LA default pmm.c 49K 4 default init, % KATVH A list_init(&(free_area.free list))i, #t &
Bl —AN% 4 free area.free list #9%% % 3kit, ©HY next. prev A # 4L A ® AT, T, KM
HAT—NEATERAARENTEE, M ERANT AR K46 next LFHH A TRFIBF LR
AL AR, miXFEARNIEHE list_empty 895 I,

2. AN
stit & B9 HENF BAEAE, BPAE & K4 (list add after) K& % AN (list add before)

A ) HE Rk R A9 EE R K89 next. prev oAl MBEEFTHE Nl RE —AT A, AT,

list add after #= list add before #9355 I KX %3~ K, %IFR_LE uCore % A A list add(elm, listelm,

listelm->next)#=__ list_add(elm, listelm->prev, listelm)& 5% A& K FEANFE LK BFEN, ™ list add &9

5 P

static inline void

__list add(list _entry t *elm, list entry t *prev, list entry t *next) {
prev->next = next->prev = elm;

elm->next next;
elm->prev prev;

}
M ERFITAA K KEARIEAAL listelm 26, BIMEASANRITEE. MARREEN
AAENAE listelm->prev 25, PRAEA# AN KRG/ E. E: list add 5 T list_add_after.

3. Wk
LT B I Hedk R P 49 Page ZMA04E R T &0, TTIHA ATEH list del, @ list del #—%
AR T list del kR T REARGGWIERE, HFEAY:
static inline void
list del(list entry t *listelm) {
~ list del(listelm->prev, listelm->next);
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}

static inline wvoid

__list del(list entry t *prev, list entry t *next) {
prev->next next;
next->prev prev;

}

S B ZHARAL AR 69 & listelm R @R P oy AT &, X T AEBEIAM list init FHH ki
listelm &9 prev. next 545 A1 8 &, BPRH R EAN 4RSS, X LEBE list del init & #K &k T &

3. FEERT RATENE I RELEH

Bt L@ AR T4, List entry t i F R G TREE £ b SR A T LAF R SRS P 58 £ 5K 7
EE I, I 2 AT AN KB R TR B LB 0P A (B R R 69 8
k.7 Linux A sb324E T 4F 3 #4825 4 XXX 89 1e2XXX(le, member)é9 %, H+ le, B list entry 49 & #%,
AR XXX F list_entry t &R T Z 464, LR B ARG BIREEE T T ExabE,
member W& XXX #AFEXAE P @S EET RORR LT, Blde, RANVRBF 72 IR REE P A
HG R A A AT Page ML MG TR, MWT AR Mt FhEr X (£F
lab2/kern/mm/default pmm.c) :

//free_area & = M3 ILLEH), free area.free list & & 7 B4k & K
free area t free area;
list:entr;_t * le = &free area.free list; //lle &FHkEE K54t
while((le=list next(le)) !'= &free area.free list) { /AF /AT &4k
struct Page *p = le2page(le, page link); /FRIT SATEKL T Page RFELEMH T F

le2page & (& X4z F lab2/kern/mm/memlayout.h) #94% 48 % & £ .
// convert 1list entry to page
#define le2page(le, member) \

to struct((le), struct Page, member)

mABLZ T, C AR IR B89 to_struct & A= offsetof & (& X 4% T lab2/libs/defs.h) W] A — s & .
/* Return the offset of 'member' relative to the beginning of a struct type */

##define offsetof (type, member) \
((size_t) (&((type *)0)->member))

/**
* to struct - get the struct from a ptr
* @ptr: a struct pointer of member
* @type: the type of the struct this is embedded in
* @member: the name of the member within the struct
**/
#define to struct(ptr, type, member) \

((type *) ((char *) (ptr) - offsetof(type, member)))
XERAT—ANFAA gec HiFBSHEARGHETT, PAKBHUBLENORR T EL KRG ZRIBFELEHT
A g, REHRER A T EIA R RFE B T RIBLEMG T E 6,
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