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In an Object Relational Data Warehousing (ORDW) environment, the
semantics of data and queries can be explicitly captured, represented, and
utilized based on is-a and class composition hierarchies, thereby resulting in
more efficient OLAP query processing. In this chapter, we show the efficacy
in building semantic-rich hybrid data indexes incorporating Structural Join
Index Hierarchy (SJIH) on the ORDW views. Given a set of queries, weusea
hill-climbing heuristic algorithm to select (near) optimal SJIHs, thereby
embedding query semantics into the indexing framework. Finally, by a cost
model, we analyze the effectiveness of our approach vis-a-vis the pointer
chasing approach.

INTRODUCTION

Datawarehouse (DW) equipsuserswith more effective deciSon support tools
by integrating enterprise-wide corporate datainto-asinglerepository fromwhich
businessend-users can run reports and perform ad hoc dataanaysis (Chaudhuri
and Dayal, 1997). AsDWSscontain enormousamount of data, often from differ-
ent sources, weneed highly efficient Indexing structures (Sarawagi, 1997; Gupta,
Harinarayanan, Ragjaraman and Ullman, 1997), materialized (stored) Views
(Roussopoul os, 1997), and query processi ng techniques (Gopal krishnan and
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Karlapalem, 1999) to efficiently answer on-lineanalytical processing (OLAP)
queries. Materiaized Viewsrepresent integrated databased on complex aggre-
gatequeries, and should beavail able cons stently and instantaneoudy. Maintaining
theintegrity of theselndexesand Views (Mohaniaand Kambayashi, 1999) im-
posesachallenging problem when the source datachangesfrequently, whenthe
size of the DW keeps growing, and/or when the user queriesbecome moreand
more complex. An extensibleframework that can accommodate dynamic ware-
housing (Dayal, 1999) of changing datagracefully, and have adaptive handlesfor
processing OLAP queriesefficientlyisneeded.

In Gopalkrishnan, Li.and Karlapaem (1998), we showed that bes des estab-
lishing asemanticaly richer framework for multi-dimension hierarchies, the Ob-
ject Relational View (ORV) model providesexcellent support for complex object
retrieval. In Gopakrishnan et d. (1999), we presented the Object Relationa Data
Warehousing (ORDW) approach to address some of the issues discussed in
Gopakrishnanet a. (1998) on datawarehousing. More specificdly, wedevised a
trand ation mechanism from the star/snowflake schemato an object oriented (O-
O) representation. In particular, we have a so studied some query processing
drategiesutilizing verticd partitioning (Karlapaemand Li, 1998) and SJIH index-
ing techniques (Fung, Karlapalemand Li, 1998) for complex querieson complex
objects.

In this chapter, we show the efficiency of building semantic-rich hybrid data
indexesincorporaing Structura JoinIndex Hierarchy (SJH) onthe ORDW views.
Givenaset of queries, werun ahill-climbing heuristic algorithm to select (near)
optimal SJIHs, thereby embedding query semanticsinto theindexing framework.
Finally, by acost model, we anayzethe effectiveness of our approach vis-a-vis
someother existing techniques.

To put our researchin perspective, wereview somerelated work and briefly
outlineour previousweork inthefield of ORDW and SJIH on OODBsin the next
section. Wefurther motive our study by presenting on the ORDW schemasome
sample querieswhose patternsare classified based on DW operationsand by
OO concepts. Obtaining an optimal indexing schemeto processthisset of queries
isthemainfocusof thefollowing section, whereweemploy ahill-climbing heuris-
ticagorithmto select a(near) optimal SJHs. Thisagorithmisprofiling driven,
and can a so befurther extended to incorporate other semantics. In the section
entitled, SJIH Evaluation, we compare results of retrieval costsusing the SJIH
versusother retrieval methods. Finaly we conclude inthelast section, and briefly
state our futurework.
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