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High Level Trees

Abstract Tree Representation  Tree Manipulation Commands

Unique identifiers to locate data
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High Level Trees

Unnecessarily large footprint!
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High Level Trees

Structural Separation Logic to the rescue!




High Level Trees

Structural Separation Logic to the rescue!
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High Level Trees

Separation gives us disjoint concurrency!

{PYC1{Q1} {P} Cy{Q}

{P1xPy} C1||Cy {Q1%Q2}






Abstract Predicates

listSeg(1®2, a, n)
a_ b
1ib]2in (Singly-Linked List)

listSeg(1®2, a, n, p)
a b
>i1iblai2in| (Doubly-Linked List)




Abstract Predicates

listSeg(1®2, a, n)
a_ b
1ib]2in (Singly-Linked List)

listSeg(1©2, a, n, p)
a b
pi1iblai2in (Doubly-Linked List)

Leaks Implementation details into abstraction!
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SSL: Abstract Connectivity
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Low Level Trees

Concrete Tree Representation
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Low Level Trees

deleteTree Procedure
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Low Level Trees

Concurrent deleteTree Procedure

deleteTree(l) deleteTree(n)




Low Level Trees

Concurrent deleteTree Procedure




Low Level Trees

Concurrent deleteTree Procedure




Low Level Trees

Concurrent deleteTree Procedure




Low Level Trees

Concurrent deleteTree Procedure
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Low Level Trees

Concrete tree representation for partial trees
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(Our locking implementation)
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Low Level Trees

Concrete tree representation for partial trees

Abstract address: x IX)=mn)", u,r)
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Low Level Trees

Concrete tree representation for partial trees

Abstract address: x 1X)=G"]) (U u r)
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Low Level Trees

Concrete tree representation for partial trees

Abstract address: x IX)=mn)", u,r)
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SSL: Abstract Connectivity

istSeg(1®2, x)

1(x) = (@)(n) / \1 (X) = (@ b)(p. n)

a b a b

1Eb|25n p1b|a2n
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in

u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
lock(ul) ;
lock(n.leftL) ; 1:= [n.left] ;
if 1#null then lock(l.rightL)
else if u#null then lock(u.firstl) ;
lock(n.rightl) ; r:= [n.right] ;
if r#null then lock(r.leftL);
else if u#null then lock(u.lastL)
unlock(ul) ;
/ [Pointer Swinging.
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;
else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.
if 1# null then unlock(l.rightL) ;
else if u#null then unlock(u.firstL) ;
if r#null then unlock(r.leftl) ;
else if u#null then unlock(u.lastL) ;
call disposeForest(d) ;

disposelode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){

Crust(n,n)(l", u”, r")

u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.

lock(ul) ;

lock(n.leftL) ; 1:= [n.left] ;

if 1#null then lock(l.rightL)

else if u# null then lock(u.firstL);
lock(n.rightl) ; r:= [n.right] ;

if r#null then lock(r.leftL);

else if u#null then lock(u.lastL) ;

unlock(ul) ;

/ [Pointer Swinging.

if 1#null then  [l.right] :=r;

else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;

/ [Unlocking the acquired locks.

if 1# null then unlock(l.rightL) ;

else if u# null then unlock(u.firstl) ;

if r#null then unlock(r.leftl) ;

else if u#null then unlock(u.lastL) ;

call disposeForest(d); —

disposeNode(n) ; .
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in

u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
lock(ul) ;

lock(n.leftl) : 1:= [n.left]:

if 1#null then lock(l.rightL)

else if u#null then lock(u.firstl);
lock(n.rightl) ; r:= [n.right];

if r#null then lock(r.leftL);

else if u#null then lock(u.lastL) ;
unlock(ul) ;

/ [Pointer Swinging.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;

/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;

else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;

call disposeForest(d);
disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){

local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1 null then lock(1.rightl)

lock(n.left);

=TT orTT XTI T IUTUS

else if u#null then lock(u.lastL) ;

unlock(ul) ;

/ [Pointer Swinging.

if 1#null then  [l.right] :=r;

else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;

/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;

else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;

call disposeForest(d);
disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1 null then lock(1.rightl)

lock(n.left);

=TT orTT XTI T IUTUS

else if u#null then lock(u.lastL) ;
unlock(ul) ;

/ [Pointer Swinging.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;

/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u null then lock(u.firstl)

l:= n.left;
lock(l.right);

TOTTTCT WIS
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;

/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;

else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){

local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl]; ux
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u null then lock(u.firstl)

l:= n.left;
lock(l.right);

TOTTTCT WIS
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] := 1;

else if u#null then [u.last] :=1;

/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;

else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u null then lock(u.firstl)

l:= n.left;
lock(l.right);

TOTTTCT WIS
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] := 1;

else if u#null then [u.last] :=1;

/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;

else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u# null then lock(u.firstL)

/IDo the same for RHS

lock(n.right);
r:= n.right;
lock(r.left);

1T [ #null then unlock(l.rightl)
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u# null then lock(u.firstL)

/IDo the same for RHS

lock(n.right);
r:= n.right;
lock(r.left);

1T [ #null then unlock(l.rightl)
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in

u := [n.up] ; d := [n.first]; ul:= [n.upl];

/ [Acquiring the necessary locks.
Lock(ul) ;

lock(n.leftl) : 1:= [n.left]:

if 1#null then lock(l.rightL)

else if u# null then lock(u.firstL)

/IDo the same for RHS

lock(n.right);
r:= n.right;
lock(r.left);

1T [ #null then unlock(l.rightl)

else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:

[l.right]:
[r.left]:=

- [LOvm
“e
e

we

unlock(ul) ;

/ [Pointer Swinging.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] := 1;

else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

* E0t=m

n.right

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:

[l.right]:=
[r.left]:=

- [LOvm
“e
e

unlock(ul) ;

/ [Pointer Swinging.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] := 1;

else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

* E0t=m

n.right

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl]; ux
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:

[l.right]:=r;
[r.left]:=1;

unlock(ul) ;

/ [Pointer Swinging.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] := 1;

else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){

local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl]; U
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u#null then lock(u.firstl);

195

unlock(l.right);
unlock(r.left);

!

*
!
(>

T OLILET O WIITELILE.
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] := 1;
else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.
if 14 null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;

if r#null then unlock(r.leftl) ;
else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u#null then lock(u.firstl);

unlock(l.right);
unlock(r.left);

T OLILET O WIITELILE.
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] := 1;
else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.
if 1# null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;
else if u# null then unlock(u.lastl) ;
call disposeForest(d);
disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u#null then lock(u.firstl);

unlock(l.right);
unlock(r.left);

T OLILET O WIITELILE.
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] := 1;
else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.
if 1# null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;
else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
Lock(ul) ;
lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u#null then lock(u.firstl);

unlock(l.right)
unlock(r.left);

we

T OLILET O WIITELILE.
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;
else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.
if 14 null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;
else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)
T+

proc deleteTree(n){
local 1,u,d,r,ul in

u := [n.up] ; d := [n.first]; ul:= [n.upl];

/ [Acquiring the necessary locks.
Lock(ul) ;

lock(n.leftl) : 1:= [n.left]:

if 1#null then lock(l.rightL)

else if u#null then lock(u.firstl);

unlock(l.right)
unlock(r.left);

we

T OLILET O WIITELILE.
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;
else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.
if 14 null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;
else if u# null then unlock(u.lastl) ;
call disposeForest(d);
disposeNode(n) ;

44

K
% < n —
K

N’

—_——-




Refinement (Axiomatic Correctness)

pr(ic deleteTree(n){‘ * * n
ocal 1,u,d,r,ul in <

u := [n.up] ; d := [n.first]; ul:= [n.upl]; ux \/

/ [Acquiring the necessary locks. \%

lock(ul) ; * ‘ * .

lock(n.leftl) : 1:= [n.left]:
if 1#null then lock(l.rightL)
else if u#null then lock(u.firstl); ¢ === T Tl T T T Tl

unlock(l.right) " < - >k |n.right
unlock(r.left);

we

T OLILET O WIITELILE.

if 1#null then  [l.right] :=r;

else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;

/ [Unlocking the acquired locks.

* |Crust (r,1%) (1%, u®, r®)

if 14 null then unlock(l.rightL) ;

else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)
10w

proc deleteTree(n){
local 1,u,d,r,ul in

u := [n.up] ; d := [n.first]; ul:= [n.upl];

/ [Acquiring the necessary locks.

lock(ul) ;

lock(n.leftl) ; 1:= [n.left] ;

if 1#null then lock(l.rightL)

else if u# null then lock(u.firstL);

unlock(l.right)
unlock(r.left);

we

// / T OLILET O WIITELILE.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;
/[Unlocking the acquired locks.

if 1# null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u#null then unlock(u.lastL) ;
call disposeForest(d);

disposeNode(n) ;

X
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in

u := [n.up] ; d := [n.first]; ul:= [n.upl]; ux
/ [Acquiring the necessary locks.

lock(ul) ;

lock(n.leftl) : 1:= [n.left]:

if 1#null then lock(l.rightL)

else if u#null then lock(u.firstl);
lock(n.rightl) ; r:= [n.right] ;

if r#null then lock(r.leftL);

else if u#null then lock(u.lastL) ;
unlock(ul) ;

/ [Pointer Swinging.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.

if 14 null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u# null then unlock(u.lastl) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in

u := [n.up] ; d := [n.first]; ul:= [n.upl]; ux
/ [Acquiring the necessary locks.
lock(ul) ;
lock(n.leftL) ; 1:= [n.left] ;
if 1#null then lock(l.rightL)
else if u# null then lock(u.firstL);
lock(n.rightl) ; r:= [n.right] ;
if r#null then lock(r.leftL);
else if u#null then lock(u.lastL) ;
unlock(ul) ;
/ [Pointer Swinging
if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;
else if u#null then [u.last] :=1;
/[Unlocking the acquired locks.
if 1# null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;
else if u#null then unlock(u.lastL) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
lock(ul) ;
lock(n.leftl) ; 1:= [n.left] ;
if 1#null then lock(l.rightL)
else if u#null then lock(u.firstl);
lock(n.rightl) ; r:= [n.right] ;

.l /%) k] A IR A

disposeTree(n)

//Fomter dSwinging.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;
/ [Unlocking the acquired locks.

if 1# null then unlock(l.rightL) ;
else if u#null then unlock(u.firstL) ;
if r#null then unlock(r.leftl) ;

else if u#null then unlock(u.lastL) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl];
/ [Acquiring the necessary locks.
lock(ul) ;
lock(n.leftl) ; 1:= [n.left] ;
if 1#null then lock(l.rightL)
else if u# null then lock(u.firstL);
lock(n.rightl) ; r:= [n.right] ;

.l /%) k] A IR A

disposeTree(n)

//Fomter dSwinging.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;
/[Unlocking the acquired locks.

if 1# null then unlock(l.rightL) ;
else if u# null then unlock(u.firstl) ;
if r#null then unlock(r.leftl) ;

else if u#null then unlock(u.lastL) ;
call disposeForest(d);

disposeNode(n) ;
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Refinement (Axiomatic Correctness)

proc deleteTree(n){
local 1,u,d,r,ul in
u := [n.up] ; d := [n.first]; ul:= [n.upl]; U

/ [Acquiring the necessary locks. \-/
lock(ul) ;

lock(n.leftl) ; 1:= [n.left] ;
if 1#null then lock(l.rightL)
else if u#null then lock(u.firstt);  § == TTTTTTTTT TS —e
lock(n.rightl) ; r:= [n.right] ; lw _- S

L /%) k] A IR A

disposeTree(n) | = T TN

//Fomter dSwinging.

if 1#null then  [l.right] :=r;
else if u#null then [u.first] :=r;
if r#null then [r.left] :=1;

else if u#null then [u.last] :=1;

/ [Unlocking the acquired locks. &
if 1# null then unlock(l.rightL) ;

else if u#null then unlock(u.firstL) ;
if r#null then unlock(r.leftl) ;

else if u#null then unlock(u.lastL) ;
call disposeForest(d) ;

disposelode(n) ;
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Summary

* Structural Separation Logic

* Compositional reasoning for concurrent data structures

* Abstract Connectivity

* Webkit-based implementation
* Bridging the gap (refinement via interface functions)

* Application of CAP to a real-life example
* Limitations of CAP

* Ongoing work: CoLoSL (Concurrent Local Subjective Logic)
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Thank you for listening.

Questions!



