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DOM

(Document Object Model)

Current Spec.
English
= \erbose
= Ambiguous

Automated Verification
= Not Possible

Extensions
= Hard
= [ime-consuming

What We Want

Formalism
m Data Structure
= | ogical Framework

Automated Verification
® Possible

Extensions
m Easier
= Quicker



What is DOM?

: DOM Tree
High Level XML Update
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Minimal DOM

DOM Core Level 3
>~ Application Based

DOM Core Level 2

DOM Core Level 1 - Consider Structural
Behaviour Only



Minimal DOM

createNode getParentNode append
getNodeName insertBefore getlLength

getChildNodes removeChild getitem



Minimal DOM

createNode getParentNode append
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Context Logic

Local Reasoning Tool for Tree Update
Proved Correct

Used on Toy Examples

Provides Compositional Reasoning

First Real-World Test



Context Logic - Application
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Pre: P Command: C Post: Q



Context Logic — Right Triangle

K=(P>Q)

[N/ =\



Data Structure

Grove G
Tree T
Forest F

Grove Context CG
Tree Context CT
Forest Context CF
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Command Axioms

Specifying the Local Behaviour of the commands:

{ Pre-condition }

Command

{ Post-condition }
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getNodeName

——————

tag’ = getNodeName(id);




getNodeName - Small Axiom

{tagnode [F]ﬁd}

/

tag’ = getNodeName(node):

{tagnode[F]ﬁd /\ t’ag, — tag}



Weakest Pre-condition

{ta'gnc;»cle [F] fic }

tag’ = getNodeName(node);

{ tqgnndp[F]hfl > P[t“lC"/t‘]C" ]] (-’tagn‘l’de [F]ﬁd )}

4-+

ag = getNodeName(node):

{ icvnndp[F]hfl > P[t"lg/t"lcf ])(tagn«;»(le[F]ﬁd A t'ag, — t&g)}



Weakest Pre-condition

{(tag,,oq.Flaa > Pltag/tag’])(tag,.q.Flaa)}

t a_g getNodeName(node);

{(tag, ca.[Flaa > Pltag/tag’])(tag, ,q.[Flaa /A tag’ = tag)}

{(tagnode[F]ﬁd > 'P[t‘-l /t&g ] tqgn«;»(le[F]ﬁd )}

tag’ = getNodeName(node):

{(tag’node[F]ﬁcl > P[tag/tag,] ) (tagn«;»(le [F]ﬁcl ) A (tag = te



Weakest Pre-condition

{ ( t A8 hode [F]ﬁd e [tag/ tag,] ) ( t'agln;»(le [F] fic )}
tag’ = getNodeName(node);

{(tag, oq.Flaa b Pltag/tag’])(tag, ,q.[Flaa) A (tag’ = tag)}

{Truo(tagnode [F]ﬁd ) A P[tag/tag,]}
tag’ = getNodeName(node);

{Pltag/tag’| A (tag’ = tag)}



Weakest Pre-condition

{True(tag,, . q.[Flga) ~ Pltag/tag’]}
tag’ = getNodeName(node):

{Pltag/tag’| A (tag’ = tag)}

{3tag(True(tag,  q.Flaa) A Pltag/tag'])}
tag’ = getNodeName(node):;

P}



insertBefore




- .. root of tree
newChild

/\

Ancestor Issue

append{parent, newChild)

—_—

parent

TN

root of tree

parent

newChild

/




insertBefore - Axiom

{ ( 0> (‘(;( t'agparont{le t'ag;of[F]ﬁcl’ X Fl?]ﬁd ) ) ( tag’lllow(lhilcl [F,]ﬁcl” ) }’

insertBefore(parent. newChild, ref):

{( G tahl)fnunt [Fl\ tdhncv&( Yhild [F,]ﬁd” X t'ag;‘of[F]ﬁd' A FQ}ﬁCl )}

Why not Small ?



Weakest Pre-condition

! N\ 1/ ! )
{(9 > C ('(t gparent [Fl X t'a'gref[F]ﬁd’ X Fi’]ﬁd ) ) ( t'agne\vChilcl[F ]ﬁd” ]}
insertBefore(parent, newChild, ref):

{(::(; (tagp'u‘ent [Fl X t'ag::e\vChilcl[F,]ﬁ(l” X t‘ag:'ef[F]ﬁd’ A Fi’]ﬁd )}

{(CG(tag, ane[F1 X tag . onialF laar * tag. ¢[Flgar < Fzlaa) > P)
(0> CG(tagy rone [F1 X tag, ¢[Flaar ¥ F2laa))(tag, . cnnalF laa )}

ingertBefore(parent, newChild, ref):

{(( (’(tqpsp'uc»nt [Fl X tqr"npvvC‘lnlcl [Fl]ﬁd” X t'ag:-pf[F]ﬁd’ A Fi’]ﬁd ) B P)

(( ("'(tth arent [Fl X tqhna\.&;C'hll(l [F ]h arr X ta 1of[F]hd' X F ]hd) }



Weakest Pre-condition

/ / . ;
{(( (T(tqr"p'u ent [Fl A tqp’n@w Child [F ]ﬁcl” A t'agref[F]ﬁd’ S Fi’]ﬁd ) > P)
( 0 CG ( t'agparent [F 1 X t'agrc_.f[F]ﬁcll A FQ]ﬁCl ) tagﬁ@w—(}hild [F,] ficd’’ ) )}
insertBefore(parent, newChild, ref):
{((:j(:;(tagl)al‘éllt Fl X tqr"nc»w(:'lnlcl Fl-ﬁclll X tagl-pf:Fﬁ(I, X deﬁ(l ) > P)

((-’(J(tagparent F1 N tqhnc»wC‘hlld F'] laarr X< t'lhx ﬂf.F.ﬁcl’ A Fi’.ﬁ(l ) )}

{(CG(tag, yene F1 X ta8 . w.onitaF laar * tag . ¢[Flgar < Fz2lga)t P)
(0> CG( tq;’bﬂlant [Fl X tq“;‘l f[F]hcl’ X Ko ]hd ) )(tqhnww Child [F,]ﬁd” ) )}

insertBefore(parent, newChild, ref):

{FP}



Axiom Composition
- insertAfter

l l l
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f f
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insertBefore(parent, newChild, ref); insertBefore(parent, ref, newChild);



Axiom Composition
- insertAfter

{(0> CG(tag,apent F1 X tagiee(Flaar X F2lra))(tag]ewenia F'laa) }
insert Betore(parent, newChild . ref);

{C(?’( t'agparont {Fl 2 tagi;ow(lhilcl [F/}ﬁd” X t'ag;‘of [F]ﬁd’ X F2]ﬁd ) }’

{{ 0= (j("'( t'agparont [Fl X tagi;ow(ﬁlhild[F hlfl” X ) x F’}hd Htagl of[F]ﬁd' ) }
{(OD C (‘(tdhpfucnt Fqx tahnw&( lulcl[F,}ﬁCl” X Falfd))l t'ag;‘of[F]ﬁd' ) }
insertBefore(parent. ref, newChild):

{CC’(tag[)aront [Fl X tag;‘ot‘[F]ﬁd' X t'agi;cwv(lfhild [F’]ﬂd" X Fl?]ﬁd ) }’



More than Minimal DOM

C  cloneNode

DOM Core Level 1: < replaceChila

N~ hasChildNodes

insertAfter

nodeEquality



Conclusion
Complete Spec. for Minimal DOM
Complete Spec. for Structural DOM Core Level 1
Highly Extendable

Automated Verification now possible



Future Work

Automated Verification Tool
Getting it Small

The Rest of Core Level 1
Higher Levels of DOM

Concurrent DOM



