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public class Bcopy {

public static void bcopy(int[] src,

int[] dst)

{

int l = src.length;

int i = 0;

for(i=0; i<l; i++) {

dst[i] = src[i];

} 

}

}

��		�������
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/\ : pred -> pred -> pred.

\/ : pred -> pred -> pred.

=> : pred -> pred -> pred.

all : (exp -> pred) -> pred.

pf : pred -> type.

truei : pf true.

andi : {P:pred} {Q:pred} pf P -> pf Q -> pf (/\ P Q).

andel : {P:pred} {Q:pred} pf (/\ P Q) -> pf P.

ander : {P:pred} {Q:pred} pf (/\ P Q) -> pf Q.

… 
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= : exp -> exp -> pred.

<> : exp -> exp -> pred.

eq_le : {E:exp} {E':exp} pf (csubeq E E') ->

pf (csuble E E').

moddist+: {E:exp} {E':exp} {D:exp}

pf (= (mod (+ E E') D) (mod (+ (mod E D) E') D)).

=sym : {E:exp} {E':exp} pf (=  E E') -> pf (=  E' E).

<>sym : {E:exp} {E':exp} pf (<> E E') -> pf (<> E' E).

=tr : {E:exp} {E':exp} {E'':exp}

pf (= E E') -> pf (= E' E'') -> pf (= E E'').
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jint : exp.

jfloat : exp.

jarray : exp -> exp.

jinstof : exp -> exp.

of : exp -> exp -> pred.

faddf : {E:exp} {E':exp}

pf (of E jfloat) ->

pf (of E' jfloat) ->

pf (of (fadd E E') jfloat).

ext : {E:exp} {C:exp} {D:exp}

pf (jextends C D) ->

pf (of E (jinstof C)) ->

pf (of E (jinstof D)).
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aidxi : {I:exp} {LEN:exp} {SIZE:exp}

pf (below I LEN) ->

pf (arridx (add (imul I SIZE) 8) SIZE LEN).

wrArray4: {M:exp} {A:exp} {T:exp} {OFF:exp} {E:exp}

pf (of A (jarray T)) ->

pf (of M mem) ->

pf (nonnull A) ->

pf (size T 4) ->

pf (arridx OFF 4 (sel4 M (add A 4))) ->

pf (of E T) ->

pf (safewr4 (add A OFF) E).
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nlt0_0 : pf (csubnlt 0 0).

nlt1_0 : pf (csubnlt 1 0).

nlt2_0 : pf (csubnlt 2 0).

nlt3_0 : pf (csubnlt 3 0).

nlt4_0 : pf (csubnlt 4 0).

<0�=�����!����0
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public class Bcopy {

public static void bcopy(int[] src,

int[] dst)

{

int l = src.length;

int i = 0;

for(i=0; i<l; i++) {

dst[i] = src[i];

} 

}

}

�
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L11 :

movl 4(%ebx), %eax

cmpl %eax, %edx

jae L24

L17 :

cmpl $0, 12(%ebp)

movl 8(%ebx, %edx, 4), %esi

je L21

L20 :

movl 12(%ebp), %edi

movl 4(%edi), %eax

cmpl %eax, %edx

jae L24

L23 :

movl %esi, 8(%edi, %edx, 4)

movl %edi, 12(%ebp)

incl %edx

L9 :

ANN_INV(ANN_DOM_LOOP,

%LF_(/\ (of rm mem ) (of loc1 (jarray jint) ))%_LF,

RB(EBP,EBX,ECX,ESP,FTOP,LOC4,LOC3))

cmpl %ecx, %edx

jl L11
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ANN_LOCALS(_bcopy__6arrays5BcopyAIAI, 3)

.text

.align 4

.globl _bcopy__6arrays5BcopyAIAI

_bcopy__6arrays5BcopyAIAI:

cmpl $0, 4(%esp)

je L6

movl 4(%esp), %ebx

movl 4(%ebx), %ecx

testl %ecx, %ecx

jg L22

ret

L22:

xorl %edx, %edx

cmpl $0, 8(%esp)

je L6

movl 8(%esp), %eax

movl 4(%eax), %esi

L7:

ANN_LOOP(INV = {

(csubneq ebx 0),

(csubneq eax 0),

(csubb edx ecx),

(of rm mem)},

MODREG = (EDI,EDX,EFLAGS,FFLAGS,RM))

cmpl %esi, %edx

jae L13

movl 8(%ebx, %edx, 4), %edi

movl %edi, 8(%eax, %edx, 4)

incl %edx

cmpl %ecx, %edx

jl L7

ret

L13:

call __Jv_ThrowBadArrayIndex

ANN_UNREACHABLE

nop

L6:

call __Jv_ThrowNullPointer

ANN_UNREACHABLE

nop

C&����?�����������	��

ANN_LOCALS(_bcopy__6arrays5BcopyAIAI, 3)

.text

.align 4

.globl _bcopy__6arrays5BcopyAIAI

_bcopy__6arrays5BcopyAIAI:

cmpl $0, 4(%esp)

je L6

movl 4(%esp), %ebx

movl 4(%ebx), %ecx

testl %ecx, %ecx

jg L22

ret

L22:

xorl %edx, %edx

cmpl $0, 8(%esp)

je L6

movl 8(%esp), %eax

movl 4(%eax), %esi

L7:

ANN_LOOP(INV = {

(csubneq ebx 0),

(csubneq eax 0),

(csubb edx ecx),

(of rm mem)},

MODREG = (EDI,EDX,EFLAGS,FFLAGS,RM))

cmpl %esi, %edx

jae L13

movl 8(%ebx, %edx, 4), %edi

movl %edi, 8(%eax, %edx, 4)

incl %edx

cmpl %ecx, %edx

jl L7

ret

L13:

call __Jv_ThrowBadArrayIndex

ANN_UNREACHABLE

nop

L6:

call __Jv_ThrowNullPointer

ANN_UNREACHABLE

nop
012�� ��3������
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L7:

ANN_LOOP(INV = {

(csubneq ebx 0),

(csubneq eax 0),

(csubb edx ecx),

(of rm mem)},

MODREG = (EDI,EDX,EFLAGS,FFLAGS,RM))

cmpl %esi, %edx

jae L13

movl 8(%ebx, %edx, 4), %edi

movl %edi, 8(%eax, %edx, 4)

incl %edx

cmpl %ecx, %edx
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_bcopy__6arrays5BcopyAIAI:

cmpl $0, src

je L6

movl src, %ebx

movl 4(%ebx), %ecx

testl %ecx, %ecx

jg L22

ret

L22:

xorl %edx, %edx

cmpl $0, dst

je L6

movl dst, %eax

movl 4(%eax), %esi

L7: ANN_LOOP(INV = …

A0 = (type src_1 (jarray jint))

A1 = (type dst_1 (jarray jint))

A2 = (type rm_1 mem)

A3 = (csubneq src_1 0)

ebx := src_1

ecx := (sel4 rm_1

(add src_1 4))

A4 = (csubgt (sel4 rm_1

(add src_1 4)) 0)

edx := 0

A5 = (csubneq dst_1 0)

eax := dst_1

esi := (sel4 rm_1

(add dst_1 4))

-!��)���
 ��	�����*1+

L7: ANN_LOOP(INV = {

(csubneq ebx 0),

(csubneq eax 0),

(csubb edx ecx),

(of rm mem)},

MODREG =

(EDI,

EDX,

EFLAGS,FFLAGS,RM))

cmpl %esi, %edx

jae L13

movl 8(%ebx,%edx,4), %edi

movl %edi, 8(%eax,%edx,4)

… 

A3

A5

A6 = (csubb 0 (sel4 rm_1

(add src_1 4)))

edi := edi_1

edx := edx_1

rm := rm_2

A7 = (csubb edx_1 (sel4

rm_2 (add dst_1 4))

!!Verify!! (saferd4

(add src_1

(add (imul edx_1 4) 8)))

-!���!������*/+

-!���!����������������	���������!��
(saferd4 (add src_1 (add (imul edx_1 4) 8)))

�
���������&��	
�
A0 = (type src_1 (jarray jint))

A1 = (type dst_1 (jarray jint))

A2 = (type rm_1 mem)

A3 = (csubneq src_1 0)

A4 = (csubgt (sel4 rm_1 (add src_1 4)) 0)

A5 = (csubneq dst_1 0)

A6 = (csubb 0 (sel4 rm_1 (add src_1 4)))

A7 = (csubb edx_1 (sel4 rm_2 (add dst_1 4))

-!���!�������		����
��!�������	����
&�		��	���!���)�0
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szint : pf (size jint 4)

rdArray4: {M:exp} {A:exp} {T:exp} {OFF:exp}

pf (type A (jarray T)) ->

pf (type M mem) ->

pf (nonnull A) ->

pf (size T 4) ->

pf (arridx OFF 4 (sel4 M (add A 4))) ->

pf (saferd4 (add A OFF)).

�!������*9+

��&�		���	�

(saferd4 (add src_1 (add (imul edx_1 4) 8)))

�
��!��:�����&���������	
��		��������
�!���*�.���&�+@

(rdArray4 A0 A2 (sub0chk A3) szint

(aidxi 4 (below1 A7)))

-!���&�		����
�$�����������������������
�����&���!����
�0
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ANN_PROOF(_6arrays6Bcopy1_MbcopyAIAI,

%LF_(andi (impi [H_1 : pf (of _p22  (jarray jint))]

(andi (impi [H_2 : pf (of _p23  (jarray jint))]

(andi (impi [H_3 : pf (of _p21  mem)]

(andi (impi [H_4 : pf (ceq (sub _p23 0))]

truei)

(andi (impi [H_5 : pf (cneq (sub _p23 0))]

(andi (rd4 (arrLen H_2 (nullcsubne H_5)) szint)

(andi (nullcsubne H_5)

(andi H_3

(andi H_1

(andi (impi [H_10 : pf (nonnull _p23)]

(andi (impi [H_11 : pf (of _p64  mem)]

(andi (impi [H_12 : pf (of _p65  (jarray jint))]

(andi (impi [H_13 : pf (cnlt (sub _p49 (sel4 _p21 (add _p23 4))))]

(andi H_11

truei))

(andi (impi [H_15 : pf (clt (sub _p49 (sel4 _p21 (add _p23 4))))]

(andi (rd4 (arrLen H_2 H_10) szint)

(andi (impi [H_17 : pf (cnb (sub _p49 (sel4 _p64 (add _p23 4))))]

truei)

(andi (impi [H_18 : pf (cb (sub _p49 (sel4 _p64 (add _p23 4))))]

(andi (rd4 (arrElem H_2 H_11 H_10 szint (ultcsubb H_18)) szint)

(andi (impi [H_20 : pf (ceq (sub _p65 0))]

truei)

(andi (impi [H_21 : pf (cneq (sub _p65 0))]

(andi (rd4 (arrLen H_12 (nullcsubne H_21)) szint)

(andi (impi [H_23 : pf (cnb (sub _p49 (sel4 _p64 (add _p65 4))))]

truei)

(andi (impi [H_24 : pf (cb (sub _p49 (sel4 _p64 (add _p65 4))))]

(andi (wr4 (arrElem H_12 H_11 (nullcsubne H_21) szint (ultcsubb H_24)) szint

(jintany (sel4 _p64 (add _p23 (add (mul _p49 4) 8)))))

(andi H_10

(andi (ofamem 1)

(andi H_12

truei)))))
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jint : exp.

jfloat : exp.

jarray : exp -> exp.

jinstof : exp -> exp.

of : exp -> exp -> pred.

faddf : {E:exp} {E':exp}

pf (of E jfloat) ->

pf (of E' jfloat) ->

pf (of (fadd E E') jfloat).

ext : {E:exp} {C:exp} {D:exp}

pf (jextends C D) ->

pf (of E (jinstof C)) ->

pf (of E (jinstof D)).
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