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on the Web

<head>
<title> My Webpage <\title>
<\head>

</body>
<heading> Segment Logic <\heading>

<p>
This site will fell you everything you need to
know about Segment Logic. We'll show how
it relates to Context Logic and Separation
Logic and explain the choices we have made.
</p>
<br>
<a href="www.CL.com”> Context Logic </a><br>
<a href="www.SL.com”> Separation Logic <\a><br>
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tree t::= @ | n[t] | tet
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Tree Structure

tree t::= @ | n[t] | tet

Unique node identifiers n
® associative with unit @
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Unique hole labels x



Contexts

tree context c::= @ | x | n[c] | cec

Unique node identifiers n
® associative with unit @
Unique hole labels x

Context Application




Contexts

tree context c::= @ | x | n[c] | cec

Unique node identifiers n
® associative with unit @
Unique hole labels x

Context Application




Contexts

tree context c::= @ | x | n[c] | cec

Unique node identifiers n
® associative with unit @
Unique hole labels x

Context Application

C = Ox
X
A




Contexts

tree context c::= @ | x | n[c] | cec

Unique node identifiers n
® associative with unit @
Unique hole labels x

Context Application Ax (ci[x])(c2)

C = Ox
X
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Local Update
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Local Update
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Local Reasoning - delete

{ n[t] } delete(n) { @ }
§ 4[6] } delete(4) { @ }
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Single-point Update

delete(n)

ite(n, dat
n := getParent(n) jueifegigiata)

n := getLeftSibling(n)
n := getLastChild(n)

insertNodeAbove(m)

d := readNode(n) deleteNode(n)



Multi-point Update

append(n,m)

"append subtree at m to children of n”
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Multi-point Update
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Multi-point Update

pp end(6,1)
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Multi-point Update
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3 Cases of append

append(n,m)

subtrees n ancestor m ancestor
disjoint of m of n




Local Reasoning - append
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Tree Segments

tree context c::=@ | x | nlc] | cec

tree segment s = @s | x<c | s+s | (vx)(s)

Unique node identifiers n

Unique free hole addresses x«

Unique free hole labels x

+ associative & commutative with unit @s

® associative with unit @

& no cycles!
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Tree Segments

tree context c::=@ | x | nlc] | cec

tree segment s = @s | x<c | s+s | (vx)(s)

Unique node identifiers n

Unique free hole addresses x«

Unique free hole labels x

+ associative & commutative with unit @s

Xey V<X ® associative with unit @

& no cycles!
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Case 1 - disjoint trees
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Even More Local
Reasoning

1 6<nly] * p<m(tree(c)] ;
append(n,m)

{ 0<nlyem[tree(c)]] * B<® }

+
x ) T D
+ append(n,m) @;
Z C # \

C
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Frame Rules

{Pplci{Q} fPptci{Q}
{R*P } C{R*Q } {Ho.P} C {Hx.Q}
AVD ¢ X

N\ A &



Frame Rules
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Frame Rules

fplci{Q}l fPplci{Q}

{R*P } C{R*Q } { Ho.P } C { Hx.Q }
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Important Formulae
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Ha.P  label hiding



Important Formulae

PxQ
Hx.P
P—xQ
xX®P

Nx.P

separating conjunction

label hiding
separation right adjoint
revelation

revelation right adjoint

fresh label
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Weakest Preconditions

§ dc.HX.( (0= @ = (x —®P)) x x<n[tree(c)] ) }
delete(n)
NX.c® { P}

X=X



Summary

@ Segment Logic enables reasoning about
disjoint free update

@ Segment Logic allows us to write Small
Axioms for DOM commands

@ Segment Logic can be applied to more than
Just trees - e.g. lists, sefs, ..
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Future Work

® We believe Segment Logic is important for
reasoning about concurrent tree update
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Future Work

® We believe Segment Logic is important for
reasoning about concurrent tree update

{ o—n[tree(c;)] * B—ml[tree(c.)] }

1 0—nltree(c)] }  { B—mltree(c.)] ;

delete(n) | delete(m)
<0 } {19}
{ @D *xB—0D}

@ Next Steps: reasoning about more interesting
concurrency - e.g. locks, shared data, ...



Thanks for Listening
Any Questions ?
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