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X 3010 : 2003 (ISO/IEC 9899 : 1999)
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X 3010 : 2003 (ISO/IEC 9899 : 1999)
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Strict Aliasing Rules
> cat alias.c
main() {
inti=0x12345678;
short “p = &i;
printf("%x %x¥n", *p, *(p+1));
}

> gcc -0 alias.c ; ./a.out
5678 1234

> gcc -02 alias.c ; ./a.out
5678 4002
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http:/mail-index.netbsd.org/
tech-kern/2003/08/11/0001.html

(linked from http://gcc.gnu.org/
bugs/#nonbugs_c)

“ISO C is not your grandfather's
C, and it is wrong to think of it
as a high-level machine
language...”
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Fail-Safe C
[KXE.EH, KiF01]
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Fail-Safe C to Java
[ LIS, {£3H 07]
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[Wright-Felleisen'92]
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* Recall the aliasing rules:

LW B Echar*IATO7 /AT KRER

BNEW = BRV1OAES



KIRDEEI=E1: B

abstract class Block {
int objsize; /| BEE—RBOYrX

int size; /| BRI HDTLX | 7H82R
int addr; / SEIRIRE 7KL X IR

abstract byte readbyte(int vo);

abstract void *
874
writebyte(int vo, byte b[,,ﬁ"’ A7e7 M
abstract double readdouble(int vo);

abstract double
writedouble(int vo, double d);

)




KIRDIER1: Bl
class doubleBlock extends Block {
private double[] contents;
doubleBlock(int n) {
objsize = 8; size = 8*n;
addr = {RAE AT RLAE R ERRK;

contents = new double[n]; }

double readdouble(int vo) {
if (vo%8 !=0) T7—;
return contents|vo / 8]; }

Il readbyteF&HARIR>TIIaL—b
.}
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REDBE2: Fat K14
class FatPtr {
Block base; int offset;

FatPtr(Block b, int vo) {
base = b; offset = vo; }
int asint() {
if (base == NULL) return offset;
return base.addr + offset; } }
e pHAT*BIDFRAL2DEE,
A1z *plip.base.readT(P.offset)lc.
KA *p=xidp.base.writeT(P.offset,x)
IcENEThER



EROBE3: FatEBEH
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EROBE3: FatEH

class Fatint extends FatPtr {
Block base; int offset;
Fatint(int i) {
base = null; offset =1i; }

int asint() {
return offset; } }

o EENERTIS. FatinteFatPtridRF Tl
L. TFatifiR /5 A 12HBOPETHDRNHB
— Sun HotSpot VM T3 LD 10~20%:E
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o intBBIHRYEICEEET SFatint
(recursive, binary-trees)
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e FatPtrick3 K127 A
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A Hindsight

intptr_t = long long > long >= int
ETNIE, EERIEST=MELNELY,



ER{L: CH7yhDISRES

by
[

o
|

num( )
int | ¢
vo| x

(t)e |

malloc(e)

| ptr(b, off )

pointer

| xe | xe=e;e
e+e | ede

- letz=c¢ine




ER{t: Javat 7y iE X

w = n | [ | null
new FatPtr(null, n)
new FatPtr(l, n)
d = w | vy | new FatPtr(d, d)

new FatBlock(d)

d.read(d) | d.write(d,d);d
d.base | d.offset | d.asInt()
d+d | lety=dind




ER{L: FigiA A

[num(n)]e = new FatPtr(null, n)
[ptr(b, off )]e = new FatPtr(e(b), off)
H(II e — <
[xe]e = let y = [e]e in y.base.read(y.offset)
[*e1 = e2; e3]e = let y = [e1]e in y.base.write(y.offset, [e2]e); [e3]e
[(Bele = [ele
[e1 + e2]e = new FatPtr(null, [e1]e.asInt() + [e2]e.asInt())
[e1 @ es]e = let y = [e1]e in new FatPtr(y.base, y.offset + [es]e.aslnt())

[malloc(e)] new FatPtr(new FatBlock([e]¢.asInt()),0)
[let z = e1inezx]e = let z = [er]e in [ez]e
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