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1. OVERVIEW
ROLEX1 is a researchsystemfor closelycoupledXML-relational

interoperation[2]. Whereastypical XML-basedapplicationsinter-
operatewith existingrelationaldatabasesvia a“shred-and-publish”
approach,the ROLEX systemseeksto provide direct accessto re-
lationaldatavia XML interfacesat the speed of cached XML data.
To achieve this, ROLEX is integratedtightly with both the DBMS

andtheapplicationthroughastandardinterfacesupportedby most
XML parsers,theDocumentObjectModel(DOM). Thus,in general,
anapplicationneednot bemodifiedto beusedwith ROLEX. With
the DBMS providing performancequalitatively similar to cached
data,XML applicationscanrely on it for concurrency controland
recovery services. To supportour integration model and perfor-
mancegoals,ROLEX is built on the DataBlitz

���

Main-Memory
DatabaseSystem,allowing us to capitalizeon low-latency access
to datawhile still providing concurrency controlandrecovery [1].

The DOM interfacesupportsthe expectednavigation functions:
parent-to-child,child-to-parent,andsibling-to-sibling.A DOM in-
terfaceto anXML view querysupportsall theDOM operationsand
behavesasif theuserwerenavigatingtheXML documentresulting
from thequery. In ROLEX, we implementa virtual DOM treethat
goesastepfurtherby providing thesameinterfacewithoutcreating
aphysicalDOM tree.

A novelty of ROLEX is that it usesa navigationalprofile for the
useror applicationwhen it optimizesview-query plans. While
navigationalprofilescan, in principle, be quite complex, we cur-
rently adopta very simplemodel.If n is anodein theschematree
with parentp, thenavigationprofilestorestheprobabilitythatsome
nodein the DOM treegeneratedby n will bevisitedgiven that its
parent,generatedby p, hasbeenvisited.

Queryoutputis producedby anavigable query plan. It provides,
for eachnoden in theschematreeof aview query, two entities:(1)
a subplan for evaluatingthe tag queryfor n, and(2) a navigation
index. Thenavigationindex servesto materializetheoutputof the
tagqueryandsupportsefficient lookupbasedon parametervalues,

1ROLEX standsfor RelationalOn-LineExchangewith XML. The
authors’work presentedherewasdonewhile they werewith Bell
Labs.
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aswell asnavigationto siblingsto supporttreetraversal.Thesub-
planmaypopulatethenavigationindex lazily or eagerlyasdecided
by theoptimizer(basedonthenavigationalprofile),andit mayalso
materializeresultsto beusedby othersubplans.

The executionenginehasbeenbuilt to serve as a generalin-
memoryrelationalquery-executionengine,aswell astheexecution
enginefor ROLEX. Theenginehandlesavarietyof join techniques,
group-byandaggregates,andthematerializationoptionsdiscussed
in [2]. In the implementation,the engineis decoupledfrom the
optimizer, andanXML planrepresentationis usedto communicate
betweenthetwo.

2. DEMONSTRATION
Thedemonstrationhasabrowser-basedinterfacethroughwhich

queriescanbeenteredandedited.Oncetheuseris satisfied,aquery
planis generatedalongwith agraphical(postscript)representation
of theplan. Queryresultsaredisplayedusinga standardbrowser.
While the gatheringof navigationalstatisticsis not implemented
in the demonstration,the usermay enterthe profile probabilities
manuallywith thequeryto seetheimpacton plangeneration.

We have implementedsimple updatefunctionality to demon-
stratethenovel potentialof updatingrelationaldatadirectly using
theDOM interface.This implementationis partof ongoingwork in
definingupdatesthroughXML views [3].

We demonstrateXSLT stylesheetsrunningon the DOM resultof
view queries.However, thisdemonstrationdoesnotcurrentlyallow
all featuresof XPATH andXSLT. We expectalsoto demonstratea
preliminaryversionof anXSLT view-compositionalgorithmthatis
thesubjectof on-goingresearch[4]. Theideaof thisalgorithmis to
pushasmuchfunctionalityaspossiblefrom theXSLT stylesheetto
theunderlyingqueryengine,which is expectedto yield substantial
performancebenefits.
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