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struct Symbol *sym lookup (char *name);
struct Symbol *sym lookup label (char *name);
struct String *string_ lookup (char *data);

static void codegen_begin_block (struct AST *ast);
static void codegen_end block (void);
static void codegen begin_function (struct AST *ast);
static void codegen_end function (void);

o 72T a—FHAIZIEemit codefA#IZ{ED.

static void emit _code (struct AST *ast, char *fmt, ...);
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| push 10
push x NIEEELEL
- = A
+ y 10x +y* add ﬁ*@:fﬁ ¢
| | push y
X mul
i 3i N RERLEICER EBOCEHLpushii
REFEERFHFIC
push 10 push x add push y mul
X Y
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add|
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$10

X

Joecx

Joeax
%ecx, %eax
Joeax
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Joecx

Joeax
%ecx, Jeax
Joeax

EHI0ERE vV IZTRD.

EHDEZRS vV ICTED.

A2y RY T ULTXDIEZE L ¥R 3 %ecx|ZHEHA.
A9 bRy T LTHEIOE L TR A %eax| ZHEH#A.
%ecx & %eax DF% %eax [THEHA.

%eax DIE (=10+x) ZRAZ vV IZIRT.
EHyDEZR2 YV IZHED.

A2y bRy TLTYDEZE L PR %ecx| ZHEH.
A3 MBERY T LTIOHDIEZE L R 2 %beax|Z1&HR.
%ecx & %eaxMDIR (=(10+x)*y) % %eax|ZHEHA.
%eaxMDE (=(10+x)*y) ZRAA2 vV ICIRT.
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KOFBIEROBMIZEAE LT (R2 v I TEEL)
LORZ ZRBUIZE->TWLS M b.
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movl _ x, %eax EEHDEZ L O R 2 %eaxIZIEHA.
addl $10, %eax TFTHI0E LI R A %eax (=x) DF1ZE %eax|Z5HA.
imull _y, %eax EHyDIEE LD R F%eax (=10+x) DIFE %beax|ZIEHA.
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popl %eax %eax = BEADRA 42
call *%eax calip F TRARZEHUHT.
args_size [31%®  addl $args_size, %esp A3 EhbE|8EERTS.

B4 ZOEE pushl %eax BHOEBYEEZRS vV ICTED.
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o intBID TEHHx] Da— F&ERL.

] 2l il

KIHZEH pushl $_x pushl _x

Bl#L  leal offset(%ebp), %eax  pushl offset(%ebp)
pushl %eax

DFRZE#L  leal offset(%ebp), %eax pushl offset(%ebp)
pushl %eax

prd
i 0{E(X A3ElE
AEYFTFLARZ AEYDHEZE
A2 IIZERE A2 IICRE

|

offset (ER—RKRAL o aMhiD
HEA 7ty b (A1 FEERTULNS DY)

%
X IA

_xlEKIHZE#HD
BIIERTD S NI
X
skip 4
RAEHS | -12(%ebp)
RIEH2 | -8(%ebp)
BRRZERI |  -4(%ebp)
& LY%ebp 0(%ebp)
RY & 4(%ebp)
1518 8(%ebp)
25| %8 | 2(%ebp)
#3313 | 16(%ebp)
A3y
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= 20
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o {5l : 10+20DFRIEREIEIL 10 20 +,
7 ¢ 10+20[FpiEREIE, + 10 2013 HTERDIE.

o {5l 1 (10+x)*y DERBEECIEIL 10 x +y *,

o B4, HR—Z > FERE.
s REZEDH R :

o RAVvOBHORREIEF ZEERET 5.
REEMSHBIZHED
T&EyP&bzajbtjvbl?é.
BHEF (+0) Bolf, TOEEFEZETIS.

push 10
) push x
10x +y add

push y
mul
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. ¥F¥TF/—FICRIEFT (EMhbAIT) BT 5.
2. ROBHD/—FE0ET 5.
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CEETEC LI5KH5. ©
void |
postorder (struct AST *ast)
{ r® Y@
int i1;
for (1 = 0; 1 < ast->num_child; 1++) { 10 X
postorder (ast->child [i]); D @
+

printf (""%d\n', ast->ast type);
+
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| REa—F
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o IX1+xX2] Oa—F&ERK (B RTDIESE)

RNl | DavnnsILER RKIOHEERER4A v IZED
X2 DarvNnTILER 2O EEREREIVYICED

popl %ecx R2DHEHERZEZ L DR R %ecxlZiRy T
popl %eax RIDHELERZL DR A %eaxIZ Ry T
addl %ecx, %eax %ecx & %eax MFN% %eax [ZIEH#K

pushl %eax %eaxHDEZRAZAVIIZTva

It FEEHS. CCTREGHYPTZEL.



p + i * sizeof (*p) ZFTH.
p - i * sizeof (*p) ZETH.
(p - q) / sizeof (*p) ZETH.
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Nl DaVNSIILEER KX IOHEKERER2 VY IZED
2  DaVNMILER| 20HEREER 2 v Y I2ED

popl %ecx R2DEAEREBRZEZ L DR 3 %ecxlZiRy T

popl %eax RIDAERREZL DX A %eaxIZi Ry 7

cmpl %ecx, %eax %ecx & %eax ZLEER (%eflags MZEIL)

sete  %al ZFLULWDOEER (0Hh1) Z%alHEZRA
movzbl %al, %eax %al DEZ% T O L T %eax [ZERi.

pushl %eax CcHDXLEDER (%eax) ZRAEA YV VIZTRET

movzbl (IntelfiZ = TlEmovzx) &
NA LEFTILI—FIZED
PL5E L THnsX.
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o TEMBADFEM] (left-to-right evaluation) Z 1T D
CETEAAS Y FERIHET S,
- RERDHEITBDERIGEDH, BARS U FEHET 5.

o {5l : (p'= NULL) && (*p > 0)
o (*p> 0)ZFHETHDIE, (p!'=NULLAE()DIZEETLIT.

o EARS Y FOFHERKENLAODIZESIE, BEARSTUEE
HEETIC, XLEDEZHO0)E LG < TIEULIFALY,



B

(T =
VJ/ =l

A
i i

—
y =

&

[EZI Da— FAERL.

pushl $value

value X7 ¥iE

¥b

X



KODa—F&ER : T

o intBD IEHx] Da— FAERL.
- &l Hil{E
KIHZEH pushl $_x pushl _x

B8  leal offset(%ebp), %eax  pushl offset(%ebp)
pushl %eax

DFRZE#L  leal offset(%ebp), %eax pushl offset(%ebp)
pushl %eax

]
. ULES Ai0fEl
AERUYTFFLRZE AEYDHEE
A3 9 IICI/E A3 9 VIZIR/E
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offset (ER—RKRAL o aMhiD
B4 7ty b (A1 FRERTULS D)

1)
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X

skip 4
Tviadde
BEWLW7 FLR
AAIZEBTS.

RAEHS | -12(%ebp)

RMEH2 | -8(%ebp)

BRRZERI |  -4(%ebp)

& LY%ebp 0(%ebp)

RY &t 4(%ebp)

AL 8(%ebp)

28| % 12(%ebp)

w3 | 16(%ebp)

AEYY
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o char®) TE#Hx] Da—F&ER (F41{E) .

o E

o intBCEHT 5.

movsbl offset(%ebp), %eax
pushl %eax

movsbl (IntelffZ 3 TlEmovsx) (&
NS FEFTTILT—FIZHE
YL5R U Tinss.

A charBOZEHITinBICEM LT T v 29 5.

o BEEMAKRL, charB2DT—2FXP Tl int B
ERICERT ELICHE->TWAN DG,

SEMAIE TEEBHLTE (integer promotion)] & M.
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DHEDEDI—F

popl %eax
movl 0(%eax), %eax

pushl %eax

301 OZEDIEDI— FERK.

E28

DHEDEDa—F

ARBRE7ZFLR (DY)

T FLARZ L IR AR %eaxIZIEH#H.
%eaxMFET A E | PO EZ %beax|ZHEH#H.

%eax{BZx T a.

ARBREZFLR (DY)
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o IX1==x2] Oa—FE/ (nlBDFHR) .

A2 OADEDOa—F RKRATSE

Al I OEDENDI—F RAKEDTFLR

popl %eax 7 F LR ZE%eaxIZKA
movl 0(%esp), %ecx A9 by TOilE (=KAT S5l Z%ecx ITRA
movl %ecx, 0(%eax) %ecx DIE % %eaxMIET A EUHIZKA

c RATHEZRZI VY by TIZKRLTHILEITHEE.
- KAXDIEIX, RKALEEZDOEO.
o {5l : printf ("%d\n", x = 999); /* 999 E KR ¥/

e x=y=2z=999 EWSHKZFMT H=DITHE.
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callip$ %

n

DAINA ILEER

X2

DN ILEER

= |

DN ILEER

0

DAINA ILEER

args_size |31 D
H 4 ADER

popl %eax

call
add|

*%eax

$args_size, J%esp

pushl %eax

T

FEnslHZER 2 vV ICIRT.

F2BIHER2 Y VICIRT.
FIBIHZER2 v VICIRT.
BHEADRSA 2 Z2R2 vV ICAT.

%eax = EEBADKRA 42
alii s CEHBZHFUHT.
A2y EMLFIEEIRTS.
BE#ORYEZRZ VvV ICHED.
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o [foo (10,20)1 M a— FARLHI.

pushl $20
pushl $10
pushl $ foo
popl %eax
call *%eax
addl $8, %esp
pushl %eax

EBB#MEREIYIIZT Yy,
FIBIBEREIYIIZTYy I a.

BE#7 FLRZREYII2Tya.
BT F L X ZE%eaxIZiRy 7.

¥ Z i THRUHT.
2DDEFIBERIY I LI BIETS.
B DR Y [EH%eaxIZA D TLBRNDT,
FTORYEZRZYIICTyda,



HE %bn
IR ZXH

° ?l?ﬂ’éiﬁﬁﬁ? SIEF.
CE B L#&k TIEFRRE (unspecified).
-:/A47®ﬂﬁ®EmM$F?WLT$m.
o &&IGE, FHEIEFNARE>TWSEREFZIRINT.
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Nl
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~/
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o FIBMZERIVIICHEUIER - /NT 1 Y.
e)hVFRE.

e ARBI (apbblication binarv interfac
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o 5l :
o AXXfEENTHEWNWCEELEB VS gccHAZELT .

\./

« FATIVEAHE) VI LGLDTHNIE, KRICTETHF
SRAEBETREITNIEXEL,
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M= — LH
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I FAF

« HIRFIZIRT.

o Fl#T4/N1 FEFRIZEL.
o DFEY, 4DEHDT FLRIZEXL.
o charDF|EUZIE3INA FDINT 4 O TMBAS.

int foo (char ¢, inti); DIFH

0(%ebp) T L %ebp
4(%ebp) | _

RIBE | 134 FOT—%
8(%ebp) ——C & \

KT 425 }3M FORmEEANRS

2(%
(ebp) < 4\ FDF—4

) g
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F%b:&

o ey [ 8

RiCEIaO ROV =H0.

Moo (10, 20);

I'x =20:]

;] Oa— F&HRL.

K

LT\ R
vusl1—r

add|

$4, %esp

ro;]

A9y EORXDEZETS.
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st L =
goto X C 7

ANILTD 71— RK4&ERE
NIv KVJ - ~3E

o TSR] Oa—F4&ER.

label : label ($HBD S N)IL &
BELAELSARL,

o rgoto EA}I/,J dD3a— Pfiﬁﬁ.

jmp label



l‘i‘ly&(}) -1

[return X;] Da—

8

Da—F

popl %eax
movl %ebp, %esp
popl %ebp

ret

1=l

N

NDa—F

popl %eax

jmp
label :

label

movl %ebp, %esp
popl %ebp

ret

L A et
i =y £

“l::ﬁlz_

BEE DR Y % %eax|Z4&HH
AV I L—LERE

retBi T TR Y BHICHEZERT.

BHEROZEDERS. p0SH.



£
1

~7
P

lif (X) 321 da—F4

(m =
V/ =l

LA et

s =)

X | Oa—F
popl %eax
cmpl $0, %eax
je label

X |(Oa—F

label :

A




ca M —
CAV/ =
[if () X1 else 32
X Oa—F
popl %eax
cmpl $0, %eax
je Ll

X! | ®a—F
jmp L2

LI:
X2 |ma—F

L2 :

LS H=-
s mly [
() !

§5I=

_’.

h




azla
Vil

AT (T —
CAV/ =l

LS H
gt iy [

iflu

[while () 3X1 O a— F&RL.

Ll:

L2:

X Da—F

popl %eax
cmpl $0, %eax
je L2

X | ha—F

jmp LI
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XFIEHDODO—F

.text
global _funcname
.def _funcname; .scl 2; .type 32; .endef

_funcname :
pushl %ebp
movl %esp, %ebp

subl  $local_size, %esp

JAaOvyo9X »a—Fk

label :
movl %ebp, %esp

popl %ebp
ret

pE g
LBZTXA MY aVICEE
B zNE) o r—ULEE.
iR SR &K, BB LETEE.
BE#aDSNIL.
FLWLWRA2Y Y T L—L%EER.

B E 0 i % fER.
returnXD T ¥ > T5k. p3SSER.
AB 99 I L—LOBEE.
retBR R TR Y FMICHIEHZEET.



BEME =2 N —  ISHAEE 4R
IRIZAN Vs — 1" LA \PlJ
- B#ER B%4 GI1E) JnysxX) Oa—F
.text
.globl _add

int add (int x, int y)
int tmp;
tmp = x t+y;
return tmp;

}

.def _add;.scl 2; .type 32; .endef
_add:

pushl %ebp

movl  %esp, %ebp

subl  $4, %esp

JOvyOX | ma—F

L.XCC.RE.add:
movl  %ebp, %esp
popl %ebp
ret
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s B FIE#RZIANTEI 3 rdata T
EFTE&LTHC. (read-only TT—42tH L 3>V)
.section .rdata, "dr"
LI:
.ascii  "aaaaa\0"
L2 :

.ascii  "bbbbb\0"

XFIEHZX I BiInSE5H=-0HIC
\0 DT 5BENDHS.
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