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{ Lista,a}

b :=nil

while a != nil do
k:=[a+1];
[a+1] :=bs
b :=a;
a =Kk

end while

{ Lista b}
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{ Lista,a}

b :=nil

while a !'= nil do
k:=[a+1];
[a+1] :=Ds
b := a:
a:= k;

end while

{ Lista,R b}
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{ Lista,a}

b :=nil

while a != nil do K
k:=[a+1];
[a+1] :=bs
b :=a;
a:=k:

end while Al —

{ Lista,R b} =A== S
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{ List o,
b :=nil
{ da, B. Listaa AListBb ANaR=ar- B A
(V k. reachable(a, k) A reachable(b, k) = k = nil) }

while a !'=nil do

k:=[a+1]:
[a+1] :=Ds
b := a;
a:= Kk

end while

{ Lista b}
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{Listaoa}
b :=nil

{ da,B. Listaa *ListBb A o =ak - B}
while a '= nil do

k:=[a+1];
[a + 1] := bs
b := a;
a:=Kk:

end while

{ ListaR b}
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This incompleteness could be dealt with if we instead used the
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— = X[@ots 22 =2 At 3387|= U=AH

“Symbolic Execution with Separation Logic”
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» = AHAHEH (sequent calculus)?
s 387 2AE ?let 0|28 =+

raA->B—A I'LADB,B—C
rMA>B—C

DL

MNA—B R
r—A>B-

» Z4-K|H (cut-free) §& =~ B He| 4

Ifr—sAandlN A—2~0C, thenlT — C.
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Structural rules:

| I =zA I;5;8 =5A I =pA A4 A
'S —gA Wis I —pA:A WRs T3 —5A CLg I —5A A CRg
DWW =—=g5A T Wy, (Wa, W3 =>5-) =>5A A
W, W —=5A 5 T; (W), Wy —>5), Wy =—>gA
I‘l;(F2 :,%BAQ),(M,“ :>B') :>BA1 m U Pl;Pg :>3A1;A2 me

;T = A1 A mUB T (D =8A), (0 =8") =84 5

Traverse rules:

Pcli (ch B Acg)(I‘ :>3A> :hgﬂcl Fp: (P B A), (Fs :>3ﬂs) B ﬂp

TPy

F; (Fcl —B Acl)-. (Fc2 :’BAC2) :>BA 5 Fi (Ps —B As)<rp —B ‘Ap> :>BA
Logical rules:
. I'=35A I'=5A I'—=5A;A
P—=pp Mts T —=a BT Re T =, A1 R TTma—=sn &
MA=pd o DiAB=sA I =pAud Ty=5AaB o
T —p5A; A P T,AAB —5A "% " T, —=5A:A;AND 5
Pl;Azi*Bﬂl PQ;B :}*Bﬂz VL P:>3A;A;B VR
T2 AVE —5A;: Ay B T —=sAAvVE 8
[ =5A5A ToiB=—5A, L A =3zA:B R [l =5 A L R
T, T0A—B—p5A:Ay B T—=3AA-B B Ti—=zA B o —gz B
T:(A:B')=(B=>g-)=>sﬂ L I'n—=5AN;A T's —=5A;B ‘R
T;A«B —35A BT, =), T2 =>ply) =—pAxB  °
' =p5A; A I's;B=p54 LI I (A=5)(=8B) —=grA
Iy =p5A) (2 —=p5Ao; A «B =5 © I —=5AA B B
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» Ot (soundness)
=g A7t T8 7ts5tH,
A+ Boolean B|01|A1 =HHE HX|O|LCf.

» 28 A (completeness)
A7} Boolean BIO|| A =HIE HK|2}H,

- =g AO| 2 S H 7SOl
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I' =5A I' =A I'S;5 —=pA ' —=pA;AA

F;S:}’BQWLB T B&,AWRB ;8 =—=5A CLs L —=4xA A

CRg

) FAS HBoHe WHE HE YL

-1 -1
I';A=pA1 I's;B=p5A>
['1;T9 AV B —=pA1; A
—
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Structural rules:

s (I Wi, Wy =g A'), Wa; WL, (Wh, WL —55.) —>gA

EA¢

T Wa, Wy =pA

[ (T W, W =g A'), Wy = A

where {

T (F :>5A), (((jm :>5'-) :>BA

Wi =W, @ Wa (D' W3 (D =5 A) =>5A")
W =Wy & Wy (I Wy (D =5 g A) =g A)
W= Wa o (I Wy, Wa =g A)(I =5 A)

Omlc

W, Wy =gA
T (Fcl :BACI)'. (Pc2: wm :’BACQ): Feis S =54 A0

T :>BA

UmDe

Pi (Pcl —R Acl)-. (Fc2i mm 5B Ac2) =‘BA

where S = (T'egillm =5 A){I = 5A)

Traverse rules:

Ter; (FC2 :BAC2)<P :BA> =5 P

(I =5A)(I's =) =rA
T ( 5A),( 54s) B2

F: (Fcl —B A(:1)-. (Fc2 —B Ao::2) :>BA

Logical rules:

I (F :>5A )(F :>BA >:>BA

I'=p5A;A I'A=ngA

TP —=pa P Mo = a7 R pi—=pa e ma—pa ¢ T—psn,a X
DAB—sA T =sAA T—sAB o DA—sA TiB—gA T —sAAB
TSANB—gA e I —sAAADB MRe LAV B—jzA ¢ T—4sAAVE

I'=5MA T"B -

A — B =3

(A =sp),(B=
T A+ D

I :>BA;A I :>BA;B

F (P]_ ::PBA]_ A
T

F:>BA A/\B

ARc

(I =i (I

= T <L

57V L

[0 = ANy = pA2); A =B :>BA
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» Ot M (soundness)
[ =5 A7} CSgp Ol M S H 715 6HH,
[ =3 A= S 0IME & 7HsSHLt

» 28 M (completeness)

[ =5 A7t SOl Y 7S SHH,
[ =5 A= CS, Ol E S H 7}
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(T = A4 A), (T
[ (T = BA1A),(
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» AxBxC*D ->Dx(CxBxA
26722.36x(= 7TA|7H AR
o 100+ Ho| 74 Mg
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dS HAIHE 7ts

9
N
Pa (]-_Va Wla W2 —B A,)a W?n W{a (Wéa Wé —B ) —B A
Pa (]-_Vv Wla W2 :BA,)a W3 :>BA

Wé =Wy d W, <FI; W3<F —B A) B A’}
Wé = W3 (F’; Wi, Wy =5 A’)(F :>BA>

L7, Qs | D —54), (I —5) —sA
C

Pu W].a BA P :>BA Q)mUC

P; (Fcl =B Acl)a (Pc2; @m =B A02)3 Pcl; S =B A§ Acl
P; (Fcl —B Acl)a (PC2; @m —B A(32) —B A

W{ =W ® Wz(PI; Wg(P =B A) =R A'}
where

DmDc

where S = (T'e2; 0 =5 Ac) (T =5 A)
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Subjoal4 Subgjoalg Subgoalg subgjoal 1

*Re *xRe
T — s AxB r — 3 Ax B
—~— ~—~—
n—1 candidates n—1 candidates
*Rc

r —A;Ax B
N~~~

n candidates
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[T = A15A4),(Ty =p5As) =—=pA;Ax B next goal
P; (Fl —B Al), (PQ :>BA2) —B A; AxDB

>4
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» http://pl.postech.ac.kr/BBI/
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b 35 M| 8 3| ROSAEC &}7| 3 AF 2012-07-25



Bl
L]
i
L]

O 597
22| =g
= 0| &2
.Boolean Bl
S|
.Boolean Bl
SHOIE

36 M| 8 3| ROSAEC &}7| 3 AF 2012-07-25



AL
AL
L=2-L2 L= L2

» F,G,»- =1l # T aF|FVG FxG F —*G

y AERS2 ZHCHSE 2A|EH......

37 M| 8 3| ROSAEC &}7| 3 AF 2012-07-25



38

K| 8 2| ROSAEC S| A &34t

2012-07-25



