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1 Overview 

The age of information management and with it the 
advent of increasing1.y sophisticated technologies have 
kindled a need in the database community and others 
to re-structure existing systems and move forward to 
make use of these new technologies. Legacy application 
systems are being transformed to newer state-of-the-art 
systems, information. sources are being mapped from 
one data model to another, a diversity of data sources 
are being t,ransformed to load, cleanse and consolidate 
data into modern data-warehouses [CR99]. 

Re-structuring is thus a critical task for a variety 
of applications. For this reason, most object-oriented 
database systems (OODB) today support some form of 
re-structuring support [Tec94, Obj93, BKKK87]. This 
existing support of current OODBs [BKKK87, Tec94, 
Obj93] is limited to a pre-defined taxonomy of simple 
fixed-semantic schema evolution operations. However, 
such simple changes, typically to individual types 
only, are not sufficient for many advanced applications 
[B&96]. More radical changes, such as combining 
two types or redefining the relationship between two 
types, are either very difficult or even impossible to 
achieve with current commercial database technology 
[Tec94, Obj93]. In fact, most OODBs would typically 
require the user to write ad-hoc programs to accomplish 
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such transformations. Research that has begun to look 
into the issue of complex changes [B&96, Ler96] is still 
limited by providing a fixed set of some selected (even 
if now more complex) operations. 

To address these limitations of the current re- 
structuring technology, we have proposed the SERF 
framework which aims at providing a rich environment 
for doing complex user-defined transformations %e:ci- 
bly, easily and correctly [CJR98b]. The goal of our 
work is to increase the usability and utility of the 
SERF framework and its applicability to re-structuri:ng 
problems beyond OODB evolution. Towards that en.d, 
we provide re-usable transformations via the notion 
of SERF Templates that can be packaged into ‘li- 
braries, thereby increasing the portability of these 
transformations. We also now have a first cut at pro- 
viding an assurance of consistency for the users of this 
system, a semantic optimizer that provides some perfor- 
mance improvements via enhanced query optimization 
techniques with emphasis on the re-structuring prim- 
itives [CNR99]. In this demo we give an overview of 
the SERF framework, its current status and the en- 
hancements that are planned for the future. We also 
present an example of the application of SERF to a 
domain other than schema evolution, i.e., the web re- 
structuring. 

2 OQL-SERF: Our ODMG Based 
System 

2.1 System Architecture 

In order to validate our concept of SERF transforma- 
tions [CJR98b], we have developed a working system, 
called OQL-SERF [CJR98a]. OQL-SERF serves both 
as proof of concept as well as helps to explore the suit- 
ability of the ODMG standard as the foundation 5or 
a template-based re-structuring framework. For OQ:L- 
SERF, we have used an extension of Java’s binding 
of the ODMG model as its object model, our bind- 
ing of the Schema Repository for the Metadata Dic- 
tionary and OQL as the database transformation lan- 
guage. OQL-SERF is written entirely in Java and uses 
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Object Design Inc.‘s 100% Pure Java PSE as its per- 
sistent store. As part of our development effort we 
have also built on top of PSE, a schema evolution fa- 
cility, Schema Evolution Primitive Manager, the 
Schema Repository and OQL Query Engine which 
are not directly a part of the SERF system. Figure 1 
gives the overall architecture of our system. 

SERF Framework 

OODB System 

Figure 1: Architecture of the SERF Framework 

2.2 Tools for the SERF System 

Template Processor. The Template Processor is an 
interface between the user and the SERF framework 
for the execution of a template. Figure 2 shows 
the steps performed by the Template Processor for 
the execution of a SERF template. The template 
processing begins with the user supplying the input 
parameters. These parameters are a particular Class 
or Property in the application schema to which the 

Figure 2: Steps for the Execution of a Template. 
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user wants to apply the SERF template transformation. 
A type-check ensures that the types of the parameters 
match and they exist in the system as well as the 
correct number of parameters are supplied by the user. 
This is followed by a bind-check which checks the 
existence of these actual parameters in the schema on 
which they are being applied by accessing the Schema 
Repository. The SERF template is instantiated using 
these parameters by replacing each variable with its 
bound parameter after all the checks are completed 
successfully. The instantiated SERF template now 
corresponds to pure OQL statements, i.e., we now call 
it an OQL transformation. The OQL Query Engine 
provides an interface for the syntax-checking, the 
parsing and the execution of the OQL transformation. 

Template Library. SERF templates for a particular 
domain are collected in a Template Library. Search of 
a template in this library is supported via simple key- 
word search on all stored parameters of the template 
such as the input and output parameters, the name, 
the contract l, and the description. We are currently in 
the process of defining inheritance and other semantic 
relationships between templates to facilitate a multi- 
level organization of the template library. 

Consistency Manager. The current version of the 
Consistency Manager deals with both the invariant 
consistency as specified by the invariants of the object 
model as well as with contractual consistency, i.e., 
the consistency as specified by the individual contracts 
of a template. As part of the consistency manager, 
we have developed a language for the specification of 
contracts, i.e., the constraints that must be satified 
by the input schema given by the template and also 
the constraints that must be satisfied at termination 
time. The consistency manager uses these contracts 
for the detection of erroneous templates and provides 
a framework for the management of violations as well 
as for verification. 

Semantic Optimizer. The Optimizer is a tool for 
optimizing SERF templates in terms of their execution 
times. The semantic optimizer uses a query graph as 
its internal representation. The optimization is based 
on a semantic analysis of the data dependencies in this 
graph, as well as heuristics of pairwise eliminating, can- 
celing or merging schema evolution primitives [CNR99]. 
We have focused in particular on the optimization of 
evolution methods. 

Application specific tool: XML Mapper. In the 
context of Re-WEB, a system for the generation and 
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restructuring of the web based on the SERF system, 
we have also developed the XML Mapper, a tool that 
allows us to produce xml files using the structure and 
the objects present in the object database and vice 
versa. The XML Mapper uses the web semantics we 
defined for the ODMG object model [CRCK98]. 

2.3 Highlights of the Demo 

We will demonstrate the latest version of our OQL- 
SERF system using an example to walk through and 
show its core functilonality in terms of the steps of 
execution -for a transformation (Figure 2) using our 
library of templates 2. We will also demonstrate 
the re-usability, flexibility and the extensibility of our 
SERF framework and its applicability to the web re- 
structuring via the following: 

Re-usability. We will demonstrate how a transfor- 
mation can be generalized to a template as above 
and reused for other meta objects in the schema. 

Flexibility. We will demonstrate the ease with which 
a user can change the semantics of a pre-existing 
template. 

Extensibility. We will demonstrate the extensibility 
of our system by showing how a template can 
be embedded in another template to make more 
complex transformations. 

Applicability Beyond Schema Evolution. We demon- 
strate how Re-WIEB can be used to generate cus- 
tomized web pages. SERF makes restructuring of 
web sites a very manageable task. 
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