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ABSTRACT

An efficient object manager, a middle layer on top of a storage system, is
essential to ensure acceptable performance of object-oriented database
systems, since a traditional record-based storage system is too simple to
provide object abstraction. In this chapter, we design and implement an
extensible object storage system, called Soprano, in an object-oriented
fashion which hasshown great potential in extensibility and codereusability.
Soprano provides a uniformobject abstraction and gives usthe convenience
of persistent programming through many useful persistent classes. Also,
Soprano supports efficient object management and pointer swizzling for fast
object access.
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This chapter investigates several aspects of the design and
implementation of the extensible object storage system. Our experience
shows the feasibility of using an object-oriented design and implementation
in building an object storage system that should have both extensibility and
high performance.

INTRODUCTION

Inrecentyears, many obj ect-oriented database systemshavebeen devel oped
and havebecomewidely acceptedinthenext generation of telecommunications,
I nternet, andfinancial applicationsaroundtheglobe. Duetothecomplexity of data
managementinsuchapplications, key issuesareperformanceandtherequirement
for aflexibleandtransparent object management environment. Thus, thecommer-
cial successof theobject-oriented databasesystemslargely dependsonhow wel |
they meet thesestringent requirements.

Contemporary relational database systemsconsist of twomainmodules. a
guery processor and astoragesystem. A query processor returnstheresult of a
givenquery by trandatingitintoaseriesof internal storagesystemcalls. Thelow-
level storagesystem providesdatapers stency andtransaction management with
full control of physical devices. Inobject-oriented databasemanagement systems
(OODBM Ss), however, itisnolonger adequatefor upper layers, suchasaquery
processor, tocall alow-level storagesystemdirectly. Thisisbecausetheupper
layersof anOODBM Sshould beadapted totherich and extensiblenatureof the
object-orienteddatamodel directly, whileatraditional relationa storagesystem
supports only record-oriented data abstraction. That is, upper layers (if built
directly ontop of therel ational storagesystem) would havetoimplement object
abstraction, resultinginpoorer performanceduetoincreased complexity (Bancilhon
etal., 1992).

Toovercomethisproblem, most OODBM Ssemploy amiddlelayer, which
iscalledanobject manager, ontop of thestoragesystem. Theobjectiveof anobject
manager istoreducetheimpedancemi smatch betweenupper layers(e.g., object
guery processor) andlower layers(e.g., storagesystem) by implementing object
abstractionusingthefacilitiesof theunderlyingstoragesystem. Wesummarizethe
basi cfunctionalitiesof anobject manager asfollows(Bancilhonetal ., 1992):

1. Togenerateobjectidentifiers

2. Tocreateanddel etepersistent objects
3. Tosupport object accessmethod

4. Tosupportobjectnamingservice
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