146

Applying a Metadata Framework to Improve

Data Quality

VictoriaYoungohcYoon
University of Maryland, Baltimore, USA

Peter Aiken
Defense I nformation Systems Agency, USA

Tor Guimar aes
Tennessee Technological University, USA

INTRODUCTION

Theimportance of acompany-wideframework for manag-
ing data resources has been recognized (Gunter, 2001,
Lee, 2003, 2004; Madnick, Wang & Xian, 2003, 2004;
Sawhney, 2001; Shankaranarayan, Ziad & Wang, 2003). It
isconsidered amajor component of information resources
management (Guimaraes, 1988). Many organizationsare
discovering that imperfect data in information systems
negatively affect their business operations and can be
extremely costly (Brown, 2001; Keizer, 2004). The ex-
panded datalife cycle model proposed here enablesusto
identify links between cycle phases and data quality
engineering dimensions. Expanding the data life cycle
model and the dimensions of data quality will enable
organizationsto moreeffectively implement theinter- as
well asintra-system useof their dataresources, aswell as
better coordinate the development and application of
their data quality engineering methods.

BACKGROUND

The proposed model has a number of inputs/outputs
distributed throughout eight phases: metadata creation,
metadatastructuring, metadatarefinement, datacreation,
data utilization, data assessment, data refinement, and
datamanipulation. Each of these phasesisdescribed next
inmoredetail.

Two possiblecycle“ starting points” are shown bolded
in Figure 1. Thefirst starting point is applicable to new
systemswherethere existsno datato be migrated, and/or
converted from existing system(s). Intheseinstances, the
model cycle beginswith metadata creation and proceeds
counter- clockwisearoundthecycle. However, according
to a survey of CIOs by Deloitte & Touche (1996), an
average of more than 90% of organizational legacy sys-

tems were scheduled to be replaced by 2001. Legacy
systems continue to impede business effectiveness for
many. Only 6% of insurers plan to replace their systems
in the next two years, while 29% plan to replace their
legacy systems within four years (Chordas, 2004). In a
survey of 115 business-technology professionals con-
ducted by Optimize Research, 42% called their legacy I T
abarrier toinnovation and flexibility, while 8% said that
it bogs down business and is expensive to maintain
(Whiting, 2003). Thus, it is more likely that an
organization’s legacy data will become the major data
asset to be managed. In these cases where data already
exist, structural dataquality re-engineering becomesnec-
essary, and the cycle begins with data assessment. Next,
each cycle phase is described in more detail.

Metadata Creation

When the requirements dictate that users interact with
multiple systems across functional area boundaries, a
formal organizational dataarchitectureisrequired to co-
ordinate dataquality engineering efforts. Whileall orga-
nizationshavedataarchitectures, only formally specified
architectures can be formally managed. This phase typi-
cally corresponds to increasing awareness of data as an
organizational asset. The architectural metadata created
and evolved consist of the organizational data architec-
turestructuredefinitionsand specific associationsamong
individual system data models.

Metadata Structuring

This phase focuses on developing a framework guiding
the organizational dataarchitectureimplementation asit
populates data models in the next phase. Metadata cre-
ation is followed by the development of a data model
structure. Data models must also be evolved. The term
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Figure 1. Newly proposed eight phases of extended data life cycle model with metadata sources and uses
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“structuring” indicates the iterative development pro-
cess that occurs as the organizational data architecture
structure developed during the previous phase is popu-
lated with metadata. Defining datamodel structures per-
mits organizations to understand the categories of data
that comprise its data models. The process consists of
populating the data architecture with data models de-
scribing the various specific systems. Each data model
corresponds to one physical occurrence. In addition,
when physically implemented, logical model components
can be physically implemented by multiple systems, ac-
cessing common DESs. The process of defining data
models as components extends the organizational data
architecture comprehensiveness. Metadata structuring
is complete when all entities can be associated with
specific model components. Perfect model metadata oc-
curs when a correct data model exists for each physical
system, and each physical system component is associ-
ated with one and only one common organizational data
architecture component.
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Metadata Refinement

At various points, portions of some metadata can be
determinedimperfect. Architecturerefinementimplements
an iterative approach to refining the existing metadata-
based concepts, correcting factual errors, and evolving
the structure to amore perfect state. Thisusually occurs
in response to data assessment activities.

Data Creation

Datacreation occurswhen datavaluesare captured from

some external sourceand stored in systems. Datasources
can range from apoint of saleterminal, to EDI, to floppy
disk exchange. Datacreation isthe most popul ar focus of
data quality engineering efforts. These are commonly
implemented as edit masking, range checking, or other
formsof validation. Datavaluequality effortsareaimed at
perfecting data values as they are captured and before
they are stored or re-stored in the database.
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