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Therearetwo principalwaysin which thedynamicsof many calculi canbenatu-
rally modeled:(1) by meansof labeledtransitionsystems(LTS) wherestatesareterms
in the calculusandtransitionlabelsexpresssomeobservation on the evolution step;
or (2) by defining a reductionsemanticsover termsup to a suitablestructuralcon-
gruence(in the style of the chemicalabstract machine [1]). While the first approach
comesstraightforwardlyequippedwith a varietyof abstractsemantics(e.g. bisimilar-
ity, traceequivalence)whosecompositionalitycanbeguaranteedby specifyingtheLTS

accordinglyto suitablesyntacticformats(e.g.[8, 10, 2]), thesecondapproachis often
easierto applybut provideslessinformative abstractequivalencesw.r.t the dynamics
andinteractionsof components[16, 12] (e.g. reductionto thesamenormalform). In
bothcases,it is enviable that the abstractsemanticsbe a congruence,otherwisesuit-
abletechniquesshouldbe appliedfor extractinga congruenceout of it (e.g. closing
w.r.t. all contexts, usingdynamicbisimilarity [14]). Another issueis relatedto the
studyof calculi with namehiding, passingandcreation,whosefeaturesoftenrequire
ad-hoctechniqueswhendefiningobservationalcongruences(e.g.earlyvs. latebisim-
ilarity). Moreover, in severalcases,theabstractsemanticsis definedon groundterms
only (representingclosedsystems),andit is thenextendedto openterms(i.e. contexts)
by instantiatingw.r.t. all possiblegroundinstances.

Tile logic [9, 3] attemptsat reconcilingthemostinterestingfeaturesof (1) and(2)
and,at thesametime,atdealingwith groundandopentermsin auniformway. To this
aim, transitionlabelsbecomepairs,whosecomponentsarecalledtriggers (expressing
the interactionof a context with its arguments)andeffect (representingthe behavior
offeredto the restof thesystem,i.e. a possiblecontext). Tiles canbe representedas
rectangleswherethe horizontaldimensionis devotedto the assemblingof statesand
theverticaldimensionis dedicatedto theevolutionof components.Thus,triggersand
effectsform theleft andright sidesof tiles,respectively. Theverticesof tilesarecalled
interfaces, connectingtheinput andoutputobservationsto the initial (beforethestep)
and final (after the step)configurations. Thanksto the abstractnotionsof configu-
ration andobservation, tiles allow us to develop a theoreticalframework parametric
in suchstructures(e.g. graphsor hypergraphsor treesor λ-termsratherthanterms),
andableto captureanalogiesin thestructuresby meansof suitableauxiliary tiles (e.g.
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representingisomorphictransformationsof interfacesor consistentabstractionsand
applicationsof functionalterms). Reductionsemanticsand(unconditional)rewriting
logic [13] areembeddedin theframework asthespecialcaseswhereno observationis
provided. LTS aregeneralizedby theusageof triggers,which allow to defineobserva-
tionalequivalences(calledtile traceequivalenceandtile bisimilarity) directlyonopen
terms,analogouslyto [11, 15].

During this talk we illustratesomeof the recentprogressesin the foundationsof
tiles. In particular, we discuss(i) suitablespecificationformatsguaranteeingthatcer-
tain observationalequivalencesare congruences,distinguishingbetweenincomplete
systemsandcoordinators [4]; (ii) theusageof auxiliary tiles for finitary presentations
of context closurewhenbisimilarity isnotacongruence,with applicationto openended
systems[7]; (iii) thedualitybetweencontext andinstantiationclosure,whichis evident
in thecategoricalmodelsof tilesandis well exemplifiedby anapplicationto logic pro-
gramming[6]; (iv) the introductionof higherorderversionsof the framework for an
automatictreatmentof namepassingandnamecreationin mobilecalculi [5].
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