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The implementation of Continuation based

C Compiler on GCC
KENT yogi Shinji KONO

Information Engineering, University Of the Ryukyus
We are approach Continuation based C Language, and have used Micro-C based Compiler that is
developed by us to compile it. This research, We are implement a compiler for CbC into GCC and
appraising it. This implementation is supposed to run on all archtectures that is supported by GCC,

but few problems are founded.
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YA+ 1: B main A B DOH

void B(int A, int A, int C){
return ;

}

void A(int a, int b, int c, int d){
return B(a, b, c+d);

}

int main(int argc, char **argv){
A(C10, 20, 30, 40);
return O;

}
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A:

pushl hebp

movl %esp, hebp
subl $24, Yesp

movl 20(%ebp), %eax
addl 16 (%ebp), %eax
movl heax, 8(lesp)
movl 12(%ebp), %heax

movl %heax, 4(%esp)
movl 8(%ebp), %heax
movl %eax, (hesp)
call B

leave

ret
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A:

pushl %hebp

movl hesp, hebp
movl 20(%ebp), heax
addl %heax, 16(%ebp)
popl %ebp

jmp B
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Y A b 4: declspecs_add_type BI%X

case RID_CbC_CODE:
if (specs->long_p)

error ("both %<long%> and %<void ..)
else if (specs->signed_p)

error ("both Y%<signed%> and %<vo ..)

else

specs->typespec_word = cts_CbC_code;
return specs;
R (U= O S S e < case RID_VOID
I WERE L T H B E ) DI
specs—>typespec_word = cts_CbC_code D
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) Z b 5: finish_declspecs BA%%

case cts_void:

case cts_CbC_code:
specs->type = void_type_node;
break;
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J A b 6: build_code_segment_type BH%L

tree
build_code_segment_type(value_type ..)
{
tree t;
t = make_node (FUNCTION_TYPE);
TREE_TYPE (t) = value_type;
TYPE_ARG_TYPES (t) = arg_types;

CbC_IS_CODE_SEGMENT (t) = 1;

if (!COMPLETE_TYPE_P (t))
layout_type (t);

return t;

}
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Y A & 7: grokdeclarator B

if (typespec_word==cts_CbC_code)

type =build_code_segment_type(..);
else

type =build_function_type(..);
I T, _code BIH N — 2 X7 EIZ IZ FUNCI-
TON_TYPE 127 7 723} kK 51Tk o7, code
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DT goto LD/S— AT %, goto L
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Y A b 8 goto SXDREfEHT

c_parser_consume_token (parser);
if (c_parser_next_token_is(parser,..)
&% _parser_peek_2nd_token(pars..))
{
stmt = c_finish_goto_label(..);
c_parser_consume_token (parser);
} else {
struct c_expr expr;

expr=c_parser_postfix_expression(..);

if (TREE_CODE (expr)==CALL_EXPR){
CbC_IS_CbC_GOTO (expr) = 1;
CALL_EXPR_TAILCALL (expr) = 1;

stmt = c_finish_return(expr);
} else
c_parser_error (parser, ..);

}

goto b —7 v &EFAHIATLE KD b — 7 oEAT
T, ZOXRMEL T anr THIUDERD CIlcE T3
goto LHETE S, %9 ThiFhuL CbC DRk T
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WRIZTER, 2 TIDFEETIZ CbC D goto

D1z RTL Z2 4K Y % B expand_cbc_goto %
Wiz iTlER L 72,

3.5 expand_cbc_goto

fif LIC @ W ¥ % L | expand_cbc_goto (&
expand_call T Tail call DB % A& E e L
TIH)bDER D, REPBMIHNFIZT D@D

1. A% v 7 7L —=LDR—=A7 KL ARTL 0%
2. BEIBDIMI NS T FL A RTL % s

3. BEIBDOAZEE (—IRIVIC L ¥ X 8 1I2H&HH)
4. F—=N=7 v 7T 558 % IR EEUTHEN
5. BB DAY v 7 ~ DI

6. call_insn RTL D4R

26 DUFEIXIZIZE expand_call DNEZ Z D
FFEMHTESL, XL, ADF—N=Fv 7T 53
S8 H 285460 AMEIZE 5, goto DEHEITIX
2.2 fiiCHBH L 72 Tail call # T\ 5 7255
HZIAAREI & REAAIARTBIRDE L 5556085 5,
A Z DAL Tail call ARE L L Tl O BB
HBHwENEEIATHED, CbC TIEIN%Z
Wil L 20X e o, 2070, TO L) ICH
5B ERERONEL —~RHREET 2 BB H 5,
RDY AT 9B DB Z F CGIBUITN L TIT> T
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J A I+ 9: push_overlaps B4%&X

push_overlaps(struct arg_data *args, int num_actt

int 1i;
for (i=0; i<num_actuals; i++)
{

int dst_offset;

int src_offset;

rtx temp;

if (/*args[i].l% A gy At
stack*/) continue;
if (/*args[di].l% A g7 2

value*/) continue;

temp =assign_temp(args([i].tree_value..

if ( args[i].mode==BLKmode )

emit_block_move (temp,args[i].value..

else
emit_move_insn(temp,args[i].value);
args[i].value = temp;
}
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SREETE GCCIZLk 5 CbC av ¥4 7T
Ry F2—7 %7\, Micro-C £ DI #1157,

SRy F2—2 L7077 83 I0%
TY Micro-C DHIEICfEbN TV T A M L—F

T, D C DY —R% 7075 LT CbC IZZHH
L72bDTHD, 518U 1 2 A5 & 2N
N7z CbC D a—F, 5% 2,3 T3 niza—
R % T8¢ Micro-C JICESE L L 72 2 — FOSEfF &
N3, £, ik ia32 7—F 5 7 F * @ Fedora
ETirof, —HwmRRORVIIE 2 DEED code
segment Z Y A + 10 12T,

J A 10: bench

__code f2(int i,char x*sp) {
int k,j;
k = 3+i;
goto g2(i,k,i+3,sp);
}
__code g2(int i,int k,int j,char #*sp){
o= i+
goto h2(i,k+4+j,sp);
}
__code h2_1(int i, int k,int j,char =*sp){
goto main_return2(i+j,sp);
}
__code h2(int i,int k,char *sp) {
goto h2_1(i,k,i+4,sp);
}

ZDORNYF2—27Tld CbC Dk & iHE 2 HIZ

fToTws, WERMBRIFR1LITRINS,
.Jeonvl 1 | ./convl 2 | ./convl 3
Micro-C 8.97 2.19 2.73
GCC 4.87 3.08 3.65
GCC (4omit) 4.20 2.25 2.76
GCC (ffast) 3.44 1.76 2.34

# 1: Micro-C, GCC DFHEATHEE IR (Hifz )

JEE D Tail call elimination D&% HRNIZ L 7285
BOREN 21TH., ZOMIZXETHHT 24 7
vavefMmlzboTths, RTortsh, FH
THOE(L S N 5182,3 DEGERA Ty avENA
7213 U Micro-C DL MU > 7, KEiITIE
ZDIITDONTEET 3,

4.1 wHAH3I—-FR

I EDY A+ 10 D code segment g2 DA%
Micro-C Ta ¥ 84 )L L7fEH%2 Y 2 + 11, GCC
DA T a LK B a8 UEIRZ Y X T 12
IZRY,

Y Z b 11: Micro-C ic Xk 2 ja—F

f2:
lea -_44(%ebp) ,%hesp
movl $3,%eax
addl Y%esi,%eax
movl %eax,-28(%ebp)
movl %edi,-32(%ebp)
movl -28(%ebp),%edi
movl Y%esi,leax
addl $3,%eax
movl Y%eax,-28(%ebp)
jmp g2
YA L 12: GCClckaiia—vF
f2:
pushl hebp
movl %esp, hebp
movl 8(%ebp), %heax
movl 12(%ebp), hecx
leal 3(%heax), %hedx
movl %edx, 12(%ebp)
movl %edx, 16(%ebp)
movl %hecx, 20(%ebp)
popl %ebp
jmp g2

IoEBHVHa-FiR0ea s, fTHICIEH X
DD, (kD segment BRI TH %) Lo L
GCCoHENIcBTIEEIK 22— F2RL > Tw»
52 L5759, pushllebp & popl %ebp
TH5, TXTD code segment IZEWTILEMH
CaraHTL £FoTWw 528, Z4ud Tailcall % i
HREEH L7220t TEa—-FTh 3,

ZD KD LB OERY) & eIl d 5 MERL 7 L —

LA ¥V F D push 2T 24 7> a v »3-fomit-
frame-pointer TH 5, ZNDA 7> avz(Md 3
EVYAN13

YA L 13: GCC Itk atifia—F

f2:

movl 4(%hesp), ‘heax
movl 8(%esp), hecx
leal 3(heax), %edx
movl %edx, 8(%esp)
movl %hedx, 12(%esp)
movl %ecx, 16(%esp)
jmp g2



S L > TR 3mmik-o 7z, Ry Fv—713F
# 1D 317H. “GCC (+omit)” TH 5, L L,
(code segment 126 X 5 2%)3/10 firmii > 7212 H>
b 53 Micro-C & DHEZENNZ & A L,

YA 11 %#&3 E Micro-C TIXBIE DB L
P ALY %edi & %esi VB, mdka—Fxe4
KT W R 2 EB0D 5, ZOBECHHAED
RO TVS, GCCTHHHEL Y R I
52 EDTE S fastcall BIEDH %, -fomit-frame-
pointer (21 A T fastcall Z AN L 72558 %2 U 2 b
14 12R 7,

YA 14: GCC Itk aifia—F

f2:
movl %edx, %heax
leal 3(%ecx), %hedx
movl %edx, 4(%esp)
movl %eax, 8(%esp)
jmp g2

MABIIZ I 2GR, FHXBYANDT 7L A
D> 7Tz Ry F v — 7R (£ 1GCC (+fast))
KR ICSEE L 72,

Z DiHIiIFE R 5. GCC DdfbA 7 a v %
A3 Z ETChC a—FDE S 7% 5 Ed L i
ThHhDIEPREINT, $h, ALV F2—
r7ar7 753 CHOa—F%27n7 75 TCbCIC
BHAL 72 DR, Tha COFFav 4 LT3
EROELE I THRI 33 Wb, ZDXIITAR
B Ay 7EBEZES T LIk ->T, CEED
ATIEATRE 2 TENIC X 2 R )y ChC DF)E &
LThiFons,

5 SHROFREEEER

AR DFEHEIZ LD, GCC %Zfio>TCbC DY —
AA—=FZ2aAV A NTEIENTELL)ITE-
oo £72. TNETD Micro-CR—ZAD a4 5
T TE LD > itz GCC LTHITTES &
I ol

L LEROLKODDORENES>TWEDT, &
BoOME L PET, DINICHERUCEIHT 5,

environment CbC IZiEd 9 —D. environment ff
X DRERE & I RESCDSET 5, ZHUIBIED

5 code segment I goto L 725 BB DN

HLUTGICERS 2 L ZTHEICT 5 b DAY, 45|
DM EDL P,

PPC @ RTL EFREE PowerPC 7—F 77 F v
IZBW T, code segment DR A ¥ ¥ S~ goto
T2 EDTEL, ZHUI RTL L)L THf
IBINTHWI EDNEREE-EbNS,
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