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Abstract

In programminglanguagesthe difficulty usually associatedvith reflection(also
known asintrospectiofis thecyclic natureof theservicest procuresandthesempiter
nal potentialinability to managecompleteneswithoutfalling into thetrapof paradox.
However, reflectionis simply the ability to describeand/orinterpreta given structure
in itself. In otherwords, reflectionis the, or rathersome,ability to go “meta” —to
self-examineoneselfand,possibly affect ones behaior by directingthe so-examined
partof ones structureinto takinglive actioncontingentuponone’s own self-analysis.

Formalizing this phenomenorhas occupiedthe minds of several generationsof
mathematicianghilosophersandotherlogicians,and,thoughmorerecently of afew
computerscientists

Themodernproliferationof informationsubmegesus. Thisinformationmustnowv
be processedby software. Suchsoftwares efficiency andreliability in sortingout this
informationis greatlyenhancedvhendatais self-described.In otherwords,with all
this data,we desperatelyneedmetalata—dataaboutdata. XML lendsitself easilyto
representingiraph-like dataon theweh Recently a formalism—theRESOURCE DE-
SCRIPTION FORMAT (RDF)—hasbeenproposedo provide an xML vocalulary to de-
scribe XML resourcegand thus RDF is representablén RDF). This reflectivepower
of RDF poseghe questionof whetherwell-foundednesandcorrectnessf processing
RDF descriptionsanbe at all studied,let alonegaranteed—he canonebe formally
corvincedof the processabilityandcorrectnesof an RDF specificationHowever, all
this technologyis beingdevelopedmainly haphazardlyodayasmarketsdictatepres-
sureto have anythingthatkindaworks, a-s-a-p—please.

Bethatasit may, therehasindeedbeennotsofarfrom therumorsof webfrenzy a
beautifulbody of mathematicshat providesa wonderfulsetof toolsandtechniquego
explain andeffectively usesuchmixing of levelsof discoursesviz., Categgory Theory
It hasbeenput to greatusesto formalize higherorderlogic simply andeffectively. It
shouldsufice to take on theformalizationof reflectve webstructuresmethinks

| proposeto formalizethis conceptof structuralreflectionusingCateyory Theory?
Theobjectof this documenis to introduceour ideaandreflectuponits potential®
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1If grantedgracefullybethatthis lot possesseduchobjectsaser... minds—or ratherwishingthatat leastso
did a catgory amongthem (who might thenbe called“sharparravs” for actually usingthoseobjectsthey do
possess!)..; -)

2Seriously! And theideais sosimple,thatit is surprisingthatit hasnot beenproposedmoreloudly) before
by aryone—itmusthave!

3... andwhetherit may point to effective ways of providing autonomousveb agentsthe power to enable
intelligentprotocolsof comuunicatiorbasedn self-describedtructureandsemantics.



Intr oduction

Thereademill find in [1], attheendof Section2. of Part0, Exercise® and3 referringto
Definition 1.2in thebook’s previous Section(1). Encapsulatedh those Jliesthe essencef
reflection

Theseexercisesarerecallednext for the readers appreciation. The words “source” and
“target” areasdefinedby Definition 1.2; namely:

Definition 1.2 A graph (ususally called a directedgraph) consistsof two
classesthearrowsor (orientededgeg andthe classof objects(usuallycalled

nodesor verticeg andtwo mappingsfrom the classof arrows to the classof
objects calledsourceandtarget (alsooften calleddomainandcodomair).

source

Arrows = |Objects

target

Onewrites' f : A — B’ (or betteryet,‘ A EN B"), for “the sourceof f is A
andthetargetof f is B” (or, usingadeliberately‘object-oriented’syntax,for
“f.source= A and f.target= B").

And now, herearethe exercises:

Exercise2 If 2 is the catggory - — - (with identity arronvs not shovn), shav
thatthe objectsof .42 are essentiallythe arrovs of .4 andthat “source” and
“target” maybeviewedasfunctorsé, §’ : A2 =3 A.

Exercise3 If F,G : A = B, show thata naturaltransformatiort : F — G is
essentialljthe sameasafunctort : A — A2 suchthatét = F andé't = G.

The readernot familiar with (naive) Category Theory s referredto Sectionl for a few
basicnotionsandterminologynecessaryo parsethe otherwisestraightforvardexercises.

1 Naive Category Theory

What s a category? Therearetwo easywaysto coinceve of one. Onefairly accurate
approximation—thesyntacticway—seesa cateyory essentiallyasthe reflexive transitive
closure of a graph Another, asaccurateapproximation—thesemantiovay—seesa cate-
gory asa formal systenof computation Formaltools suchasthesearepreciousin Com-

puterSciencevhereeverythingis agraph,andeveryprocesds acomputation.

DEFINITION 1.1 (DEDUCTIVE SYSTEM) A deductve systemis a graph suc that all its
objectsA, B andarrows f, g verify the conditionsof Figure 1.

DEFINITION 1.2 (CATEGORY) A cateyoryis a deductivesystensud that...
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Figurel: Conditionsfor deductve system

2 RDF

RDF is a notationfor meta-descriptionf data(metadathusing(edge-andnode-)labelled
graphs Thebasicbuilding blockis a“triple” labelledby “resources—i.e, 's.A
consistf aresourcdthe subjec), linkedthrougharesourcethe predicatg to anotherre-
source(theobjec). A triple stateghatthe hasaproperty, denotedy the :
whosevalueis the

Theinformationcarriedby atriple is calleda“statement RDF statementganbe reified
andbedenotedasresources—henc&pDF’s nature:

metasubject

metapredicate

Y

- predicate -

RDF usesxML for its serializedsyntax. RDF enableghe definition of vocahularieswhich
canbe sharedover the Web thanksto XML hamespacee.g, ). RDF Schema
(RDFS) is ameta-descriptioof RDF in RDF; it definesa
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