AsSM

Sy
318
CR
220
321
382
323
324
323
326
327
A7A

> BRI /AL S5XCC
(x86hiR)

2a405Fp)
g4 Ffp)
F=0, %=1
$0, $XCC.CL

| Pyt S ey |

[ $s0,
| w $51:-
|t =0,
bi $=10,
M

Iw o
W

moye

ialr

nop

lw oo,

wr % beq (branch on ¢
T+ beqg $s, $t, offse
B f (§s == $t) $PC

TRTHTol

EERE (RIX)

2009/3/25hR



XCCIFERAANAS
- EEEL Y E, SULFEETEMNHEL.
o O 2/\) TEELOPITLEHAL
 REML EBHEZ &R¥F.

o & Iint, char, void, BAERE!, R4 2 H,

o HIEHSIE - if-else, while, goto, return
- BB L - BI8, 54 T3 ERT.

CEEDEDNDH Tt v k.
o XCCa— KFlXCa /N4 S5 T RE.
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N (< 9]
ACC /1;: \o, 3.ZRX

=
nix )

o xcc-x86.exe T, *sT 74 Iz H .

% Xxcc-x86.exe foo.c > foo.s
%
(o}

o gcc T, *s M b aexe (a.out)ZH A - E1T.

% gcc foo.s

% .Ja.exe
%
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int printf ();
int main ()
{

inti;

int *p1;

int **p2;

int ***p3;

i =999;

pl1 = &i;

P2 = &p1;

p3 = &p2;

printf ("%d\n", ***p3);

RADEDRA D ZDRA 2 HEAET.
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int printf ();
int add (int a, int b)

{
}

int main (int argc, char **argv)

{

return a + b;

int (*fp)(int a, int b);
fp = add;
printf ("%d\n", fp (10, 20));

}

E#EADRSA V2 HEAFET.
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void bubble_sort(int *data, int size)

{ I e data[j] TIE%E <
i = size - 1; *(d&t&"‘j) &%%i?.
while (0 <i){ (CEEEOXH T, datafj] &
{N=h?|é i<i) *(datatj) (X CEBRTY. )

if (*(data + (j+1)) < *(data +j))
swap (data +, data + (j + 1)); | «HERFIFELRIL int data[10];

; j=j+ 1 ’C*‘(iti<;
Z i1 data = malloc (4 * 10);
} mEELET.

[RA 2 +BE FRA V2 EETY.
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o int*p;inti; D &EE, p+i DELKIL,

- pFELTWAEDFH T ¥V FifEsy,
pPFRD7 FLRAZEIEH LT-E.

o DEY IphD7 FL R +i*sizeof (*p) I .
CEs&ET4HRE L.

int printf (); % .Ja.exe

void *malloc (); 0x6b0240, 0x6b024c

int main (void) %

{ sy
int *p; 12 BR THDOMRA 2 b,
P:n:ijz(‘,',';x (o/'oezj, r3) sizeof(int)=4 f= 2= T,

- T 0x6b0240 + (3 * 4) ZFFHH.




NCC
VAN W)

o [chanint,void, RA 2 &, BHEE)
LSt D,
> Q int x;int *p; int (*fp)();
> X long, unsigned, const, static, typedef 73 &£

o X ﬁayu *E 1*; ray .W; yuéﬂ(enum).

¢ IDDEMEETEHOEHEE.
3 E%ﬁww%m.

> Qintx;inty;intzz = 10;
o X intx,y;intz=10;



CTEEIFFrINE (D)
“C Us1) = 4 )

N/
N\ o~V

o —HBODHIl{EISL
> Q if, if-else, while, goto, return

o X for, do-while, switch, break, continue

 —BORKT
- Ox<0]|x==
o X x<=0
- X x>0 (0<x THKE)



o Tintprintf ();1 ZEAFICEZTLTHEL.

o int printf (const char *,...); L [XEE TZ R0\
: XCCﬁ§m§E§|§i‘bconstE*"j‘ﬁ— bDT=8.
o sccDELTEBA L TLL.

o warning: conflicting types for built-in function 'printf

% gcc test/t4.c

warning: conflicting types for built-in function 'printf
%

o Bl#EBOTOMNASTEEEZSIEZSE TEEDOESIBHLE] AL 3.
%l : char [& int [CHEERIZZE#4.

- AERSIHTH BEEDRESI#H®R] NEC 5D THELL.

BEXTE D EF|#HETE default argument promotion
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™AV /TR
translation unit HEREAL (Z7M4ILDZ L)
declaration BE (EE=2A. M int*(p)();)
declarator BEF (nt**p)(); DD B, *(p))DERA)
compound statement JAayIBX (FL—R {} TEHFEFIhSF9)
parameter {R51%8 (formal parameter E HE D)
argument E5|# (actual argument EHF D)
statement 34
expression =
identifier HWAlF (RETDC &)
binary operator “IHEETF (H:430D -] )

unary operator BIEEEF (B30 T7-1)



GNU Bison (xcc.y) &

/M HE GNU Flex (xcc.|) TEZ.

N ~r/1/2)\
AT C J'l'-ﬁ- \/.))

translation_unit: external declaration

| translation_unit external_declaration ;
external_declaration: function_definition

| declaration ;
function_definition: type_specifier declarator
compound_statement ;
declaration_list: /* empty */

| declaration_list declaration ;
declaration: type_specifier declarator ;' ;
type_specifier: "void" | "char" | "int" ;
declarator: identifier

| *' declarator

| '(" declarator ")’

| declarator '(' parameter_list ')’

| declarator '("")';
parameter_list : parameter_declaration

| parameter_list ', parameter_declaration ;
parameter_declaration: type_specifier declarator ;
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statement_list: statement

| statement_list statement ;
statement: expression_opt ;'

| compound_statement

| "if" '(' expression ')’ statement

"if" '(' expression ')’ statement "else" statement

| "while" '(* expression ')’ statement

| "goto” identifier ;'

| identifier ":' statement

| "return” expression_opt ;' ;
compound_statement: {' declaration_list
statement_list '}’ ;
expression_opt: /[* empty */

| expression ;
expression: identifier

| INTEGER _CONSTANT

| CHARACTER _CONSTANT

| STRING
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M EE~r /D /D)
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| expression '=" expression
| expression "||" expression
| expression "&&" expression
| expression "==" expression

| expression '<' expression

| expression '+' expression

| expression -' expression

| expression ' expression

| expression '/' expression

| unary_operator expression

| expression '(' argument_expression_list )’

| expression (" )’

| '(' expression ')’ ;
unary_operator :'&' | ™' |+ | -"| " ;
argument_expression_list: expression

| argument_expression_list ',' expression

;

identifier : IDENTIFIER ;
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o FEXEEMER, T ast root H¥3
BADRA 23 7 E.
XCC.y

struct AST *ast root;
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o ASTHEERD A /n— (HBEERH)

AST/ — FDTEE.
{5 - "AST_statement_while"

ASTh (xcc.y D create ASTDE—F| = SHE)
char *ast type;

struct AST *parent; « 8/ —FADKRA 4

int nth; — B b R TEANAERDOFHh
int num_child; <%/ —FO#

struct AST **child; « %/ — FADRAL >4 OBERF
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c BXAKRDE/ — F~DFAEH

void visit AST (struct AST *ast)
{ = =
int 1;
printf ("'%s\n", ast->ast type);
Tor (1 = 0; 1 < ast->num_child; 1++) {
visit AST (ast->child [1]);
by
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asTh' BED/ —FRAA 2 /N—
BigH. EELKXD£TIC.

struct Type *type; < |

union { 5l F
char *1d; < AST_IDENTIFIER,AST _expression_string
int Int val; « BHEN OB
StYUCt 1 ) - AST_expression_int
int total _arg size; - :
int total local size; SIBOERYM1X,
struct Symbol *global; RFTERDEETH A Z’I
struct Symbol *arg; — < RE - RBEHFEROY R T
* - glﬂﬁ#&@ U X I~!
struct Symbol *label; = o
- - FNIVEERDY R F,
struct String *string; XEFIEHD Y R F
} func; = AST _function_definition

struct Symbol *local; « |
int arg_size e
}ou; BIBOY A X,

AST_argument_expression_list_{single, pair}

BERIFHRO Y R +

AST_compound_statement
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« FHLBEERET /Ny ATHE ZHER.
cgec D -gATLarTasnNAILLTHEL L.

% gdb xcc-x86.exe

(gdb) break codegen TJL—91KRAL 2 FDERE

(gdb) run test/tl.c E1ThAYE

Breakpoint 1, codegen () at codegen-x86.c:677 T L—%oHKA4 2k

677 ast = search_AST bottom (ast_root, T—BEIE LT
678 "AST_translation_unit_single™, NULL);

(gdb) print *ast root JF—A4NDER
= {ast_type = Ox40aa0l "AST translation_unit pair",
parent = 0x0, nth = 0, num_child = 2, child = Ox6d7f70,
type = OxO0, u = {i1d = 0x0, i1nt val = 0,
func = {total arg size = 0, total local _size = 0,
arg = 0x0, label = 0x0,string = Ox0},
local = 0x0, arg _size = 0}}
(gdb) print *ast root->child [O]
= {ast_type = 0x40a9e5 "AST translation _unit _single",
parent = 0x6d7f40, ... (HB8) ...}

égdb) quit gdb@fﬁg?




N FIiI=E=IB - L 85h
VAN T / ZKJI'. TAST

o type.h ZAE LTT L.
o BXXRENTPICRBTFEAH.

- BE EXDASTIIEARD type A /NI2E Y F.
- BZKIBETRA.

o I —REMICIE (BEROE=H) 3T B. XCCTIIRTH54.
o il ©int *(¥)(); DB DORKIK.

struct Type*

int~ADRAL 48 )
POIII\ITER e
FUNCTION (BIEBERE L)

ret_type I I I I
POINTER 0 NULL NULL

II\IIT BIEOH 315K DESI 31%DE OB

arg_num  arg_name arg_type




vrMPBIEEIB " ~r=MAFI—T=E (1)
NV FH=AXPDL - UV =3=.L58 \1 )
type.h
enum PrimType { [REEEY (EAEEB) primitive type
PRIM_TYPE_VOID, ‘ void&!
PRIM_TYPE_CHAR, . charEl
PRIM_TYPE_INT . intE
}s
type.h
enum TypeKind { |
TYPE_KIND_ PRIM, ﬂaﬁ%%ﬁj
TYPE_KIND_FUNCTION, = ° ’ﬁ!’“%
TYPE_KIND_ POINTER B A

1: T R4 V58



vrMAAIEEIB " ~rmMFI—/=ZE (9D )
N\ VS H3=AX P, = WO UV == AF \ 4/
type.h
struct Type {
enum TypeKind  kind; - RDIESE
int size; - BDY A4 X
char *id; - BEET H5EAIF
union { (Bl#a%H% ETER)
struct { enum PrimType ptype; } t prim; - [RiaEY
struct { struct Type *type; } t pointer; R AH
struct { R - BB
struct Type *ret_type; N I BETROE R YEOR
int arg_num; - B D
char **arg_name; - BB D A ETDESS
struct Type **arg_type; - BB DB DERF

} t function;
}ou;
}:
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o type_dump () Z{E .

type dump (type); éﬁﬁc%g;};; hC

» type_dump_* ZEET 5.

foo.c
int *C*MNQ; XCCa— FHRTEH D
int type dump f; RFHRD T > TE#E67R.

% xcc-x86.exe foo.c ‘

POINTER : 4 f: et
FUNCTION : -1 : PASELI= Y o X%

_ . - |LDT, -lITEoTLS.

POINTER : 4 T:
PRIMITIVE: 4 f: iInt
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N\ V/aL 54X " TPAST

» symbol.h Z#&FE L TT =L,

 IBXERITRICEEEREEERH.
o ASTEBERDLITD A NIz Y .

global, arg, label, string, local

o A— FERRICROBEM TS ZERE.

> sym_lookup, sym_lookup label, string_lookup
o RIHZEH sym table NEEBTAIA.
o A— FAERRKICROBBTREREEEL.

> codegen_begin_ function, codegen _end_function

> codegen_begin block, codegen _end block
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enum NameSpace { | &AFIZM/H

NS GLOBAL, - Kig (BA#DMN)

NS_LOCAL, - B (BA#0H)

NS_ARG, - BA#EI 8

NS_LABEL -SRI

};
struct Symbol { B DIEHR

char *name; - B0 4
struct Type *type; - sEE DA
struct AST *ast; - BEMREESNFAST/ —F
int offset; Aoty b (BFRE#HLEIHDOHA)
enum NameSpace name_space; - A2
struct Symbol *next; s RODEBEADERA A



Vf‘f‘mé 8= «- 08 =k (e CunTahlA
ALV aL 54X » gL 54X SLruct oylill 1d0IC
struct SymTable { E=x

struct Symbol *global; - KigDigEEs" ) X bk
struct Symbol *arg; - 51 BDEBS YR+
struct Symbol *label; - INILDEEFY R B
struct String *string; s XFHEFEHDY X b
int local index; - BFREES DR MK
struct Symbol *local [MAX _BLOCK DEPTH]; | - BFr®DiE=SY X FDOEE%l

}:

extern struct SymTable sym table; ERTZEREEFITIKEEH



Vﬁﬁmé A8 =E - . . klia D4R
ALCLUJRL/m 4K - sym_tabie V)Yl
int f1;
int 2 (int al, int a2) sym_table
{ global > | -1
int bl; //1
g arg > a2 > al /|
int cl; Int c2; label L2 sl L]
/* (A) */ . /I
L1: goto L2; local _index |
% local [0] 1]
int dil; int d2; I'Zzzl' {2'} 2] =[]
L2: goto L1; local [3] )R FROIERIE
}} EEQIERF & .

int 3 (int al)
{ Int el;; }

(AR O a— FERED
0B« sym_table DR
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» sym_table dump () Z{E .

sym_table dump ); ;Egégéq\%gz;j

s sym_table dump ZEE 7 5.

foo.c XCCa—FHRTRERERD

RBEZF V7.
int sym table dump;
% xcc-x86.exe foo.c ‘
global: 2, 1,
arg: a2, al, O— FERFF TR <
label: < BXRITEOARLEDT,
string: FIRIVDATAERITRETR.
local[0]: bl,
local[1l]: c2, ci, ‘




vrmMElEBE == - é A2 == mMi .
N\ V/joL g 4X " pL o 14X JI'?

- BETOY I DHAYEIZRESE
(sym_table) Z E{E1E.
c LTOR#MZE>TTF L.

codegen-x86.c

static void codegen begin block (struct AST *ast);
static void codegen_end block (void);
static voild codegen begin_ function (struct AST *ast);
static void codegen_end function (void);

TRENLUTORICHEUH LET.
- JOYYICASLK

- JAav Y =50

- BAERIC A DB

- @ EH S
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a3 == M i
LOAIX - VIR

et
A

=4
L

’

s UTORHZE->TT LN

string.h

struct Symbol *sym lookup (char *name);
struct Symbol *sym lookup label (char *name);
struct string *string_lookup (char *data);

EFh€h, UTZz&RELZET.

= (IRILESND) BBEDER.
- INIEEBSDIRE.

* XFIEHDIRRE.
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o codegen-x86.c F1() codegen BH#ICa— F &
AR ZREEL TSN
o B, AMOYDPTKEDA—ILBEILTTSLN.
5] : codegen_add (), codegen_while (), ...

o« 72T a— FAERIZIEemit _code BHEK
EE-TCIESL.
> O emit_code (ast, "\t jmp %s\n", label);
astiEBHET HAST/ — FADKRA U2 #165E.
emit_codel&fprintf® J v /\EE#. "IRIEDT=.
o X fprintf (xcc_out, "\t jmp %s\n", label);
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int
main (int argc, char *argv [])
{

init (argc, argv);

yyparse ();

#ifdef XCC_VIS } - DE4IE

xcc_vis_main (ast_root, 0); P \
#endif MBLTEL.

codegen ();
return O;

}



