R IC Bl 5 Sk

Separation Logic: a Quick Look
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void swap(int *x, int* y) {

(I

*x = (*x)M(*y);
¥y = (*x)"(*y);
X = (*x)M(*Y);

}
TERNE/R=JCHRIZG?
{* a N\*

X = y = b }swap(x,y){*x = b Axy = a}
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{x#y-oxx=aAxy=D>b}swapX,y){x #y >*Xx=bAxy =a}
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* list(p) = p = null - emp
A p * null
— da,p’,p » {value: a,next:p'} * list(p")
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* {x »axyw blswap(x,y{x » b *xy - a}
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* Store: {x » —}*x=vix » v}
* Load: {x »vla=*x{a =vAx — v}
* Alloc: {empj}x=malloc(){x » —}

* AllocFail: {emp}x=malloc(){x »—V x = 0}
* DeAlloc: {x » —}free(x){emp}
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WERAEIE: {x » axy e bit=*x*x="y;*y=t;{x » b*y - a}
MR¥ELoadA] 15

e {xalt=xx{t=aAxw— a}
ABE = a NP RE|HE, RiEConsequencerd]{5

e {x P alt =+xx{(t =aAemp) *xx - a}

HBiR#EFramen] 1§

e (xpaxyp bit=xx{(t=aAemp)*x > axyw— b}

fR¥ELoadFStore AJ 1§
e {x »—xy B b}*x=*y{x » b xy > b}

fEHEFramefIConsequence ] &

s {(t=anemp)*xx > axyw- b}*x=*y{(t =aAemp)*x — b*yw— b}
=GR,

e {(t=anemp)*xx > bxy e b}*y=t{x » b*xy a}
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* void delete(p) {
if (p = null) return;
else {
delete(p->next);
free(p);
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+ iEAY: {list(p)}delete(p){emp)}
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« {emp}skip{emp}

HBiR#EConsequenceT] 1§
 {list(p) Ap = null}skip{emp}

HZEelses? 32, 1RIEDeAllocAiS
* {p » —}free(p){emp}
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« {list(p — next)}delete(p->next){emp}

M EEAEIN, BHEFramed[ S

o {list(p - next) * p » —}delete(p->next){p »—* emp}
* {p »—* emp}free(p){emp * emp}

HR#EConsequencer ] 5
« {(list(p) Ap # null)}delete(p->next){p —»—+ emp}

* {p »—+ emp}free(p){emp}
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#include <stddef.h>

unsigned sumarray (unsigned all], int n) {

int 1; unsigned s;

1=0;
s=0; . ,
| _ unsigned four[4] = {1, 2,3, 4}
while (i<n)
st=all]; : . .
A int main(void)
1++: , ]
unsigned int s;
s = sumarray (four, 4) ;
return s;

return (int)s:
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efinition sum ¥ : list Z — Z t= fold right Z.add 0.

ition sumayray_spec : ident X funspec :=
DECLARE _sumarray " !
o BLAR/NHIE
/

WITH a: val, sh : share, contents : list Z, sizg:
.max_signed; __— HHTENIE

E [ tptr tuint, tint ]
= Int.max_unsigned) contents)

PROP (readable share sh; 0 == size =

Forall (fun x = 0 =
PARAMS (a: Vint (Int.repr size))
SEP (data_at sh (tarray tuint size) (map Vint (map Int.repr contents)) a)

POST [ tuint ] —— w -
PROP () RETURN (Vint (Int.repr (sum_Z contents))) KESEIN=1ME

SEP (data_at sh (tarray tuint size) (map Vint (ma} Int.repr contents)) a).

FRAAFEANEZE EEEER
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Lemma body sumarray: semax hody Vprog Gprog f sumarray sumarray_spec. /
Proof.

- T
o — REANRRE S

forward.

forward _while - .
(EX i: Z, BREESAAT
PROP (0 = i = size)

LOCAL (temp _a a;
temp _i (Vint (Int.repr i));
temp n (Vint (Int.repr size)):

temp _s (Vint (Int.repr (sum Z (sublist 0 i contents)))))
SEP (data_at sh (tarray tuint size) (map Vint (map Int.repr contents)) a)).

— hint.
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