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ABSTRACT

Metadata use is an essential component in information retrieval systems. It is equally important element in
traditional database management systems or homogeneous group of datasets. Big Data can have any of
these two forms. Big data can be characterized by its three characteristics i.e. volume, velocity and variety.
Metadata usage depends on its generation, relevance, distribution, storage, etc. This dependency is more
complicated with bigger Big Data, as volume and variety increases. This paper analyses the usability of
metadata in the perspective of Big Data. Usability is identified for variation in volume, velocity and variety.
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INTRODUCTION

The term ‘Big Data’ refers to the universe of data
residing in multiple heterogeneous datasets,
together containing enormous amount of data along
with access mechanism for the user or other
application. This definition covers the three
important characteristics of the Big Data, i.e.
volume, velocity and variety. The term ‘volume’
refers to the enormous size of the universe of
datasets. The term ‘velocity’ refers to the needed
speed at which the distributed data must be
accessible to a query maker so as to give a real time
experience. The third term ‘variety’ refers to the
heterogeneous nature of different datasets.
Datasets may be structured database or
unstructured file or a data stream. Even the
structured database may follow different database
models.

Several digital initiatives, like digital
marketing, digital research and the social web have
created a situation in which information seekers are

now gaining access to huge quantities of data on an
unprecedented scale, leading to new research
challenges in data curation and processing. Funding
initiatives like Digging into Data (Digging Into Data,
2012) are now explicitly encouraging researchers to
engage in studies that lead to greater understanding,
use, and applications of Big Data. Big Data resource
consolidates many different information sources
without pre-supposing the questions that might be
asked and allows the business, or its Data Scientist
proxies, to explore the data and discover valuable
insights (Rowlands, 2013). Effective harnessing,
maintenance and use the ever-growing volume of
structured data and unstructured content creates
competitive advantages by helping a business make
better, faster decisions.

Metadata is tightly interwoven into our
data, whether it is structured dataset or
unstructured one. Metadata allows us to do
sophisticated processing/analysis against structured
data. With structured data, we can ask queries.
There are no attributes in unstructured data that
allow us to make anything but the most basic of
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queries. Because of lack of attribution, we cannot do
sophisticated analysis and processing of data that is
unstructured. To assure that the users get the real
time experience while using Big Data, despite the
huge volume, high velocity and enormous variety of
Big Data, it is essential that the usage analysis of
metadata be done to improve upon the quality of
the metadata. This task is obviously quite different
from the metadata usage in traditional database
management systems. Rest of the paper covers the
literature review followed by metadata usage
analysis.

LITERATURE REVIEW

There have been many researches in this field till
now. Only few of them are in the field of creating
metadata or catalogue for the Big Data.

Franklin et al. (2005) have proposed the
idea of dataspaces and the development of
DataSpace Support Platforms (DSSP), as a means of
addressing  the challenges of information
management of the organization’s many diverse but
often inter-related data sources. This paper suggest
that for each participant in the dataspace, the
catalog should include the schema of the source,
statistics, rates of change, accuracy, completeness,
query answering capabilities, ownership, and access
and privacy policies. Dataspaces are not a data
integration approach; rather, they are more of a

data co-existence approach.

Siwach (2014) proposed an approach for
identifying the encoding technique to advance
towards an expedited search over encrypted text
leading to the security enhancements in Big Data.

Cardenas et al. (2013) have given the
differentiators of traditional and Big Data and
emphasized on volume, variety and velocity of the
data. In the paper they investigated security from
first generation ‘Intrusion detection systems’ to third
generation ‘Big Data in analytics’. Focus is on Big
Data security and the use of cluster Infrastructures
that makes it more reliable and available.
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Sugimoto et al. (2012) discussed on the
tools, techniques, and theories that LIS can bring to
Big Data research and the role that the LIS discipline
should play in this new era.

Lesk (2013) has highlighted the role of
librarians by stating that the significance of analytics
for libraries is that the skills needed for this work are
similar to data management skills, and if, as is likely,
all large libraries are doing web analytics, they are
employing people who have that set of skills, and
combined with librarianship, are 2/3 of the way to
being scientific data curators.

Routzahn (2013) gives information about
the IBM initiative of the IBM Big Data Catalog
planned by IBM claimed to be designed to simplify
the process that enables end users, data scientists,
and other business analysts to peruse data. It is
expected to ingest and store metadata from every
available source, and it will classify data by such
factors as origin, lineage, and potential value.

Vemuganti (2013) concluded that metadata
and its management is an often ignore area in
enterprises with multiple consequences. The
absence of robust metadata management processes
lead to erroneous results, project delays and
multiple interpretations of business data entities.
These are all avoidable with a good metadata
management framework.

Rowlands (2013) states that Big Data means
that a lot of the metadata we have long cherished
might go away and that new types of metadata are
going to need to be managed. The metamodel is
going to change massively. And there are going to be
disconnects between the metadata we use now, and
“Big” metadata.

METADATA CREATION AND
MAINTENANCE

The metadata creation and maintenance tasks need
to be tuned to the requirements of Big Data. These
are described below (Vemuganti, 2013). Metadata
Discovery: In the case of Big Data, the metadata
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needs to be discovered from various datasets, as all
the datasets are not expected to have their
metadata with them. As the data is sourced from
multiple sources and all these sources have different
formats, some structured and some others
unstructured, the discovered metadata needs to be
harmonized. The process of metadata discovery
needs to be formalized. Metadata Collection: To
enable the search over the universe of Big Data, a
metadata collection mechanism should be
implemented. A robust collection mechanism should
address the volume, velocity and variety
characteristics of the Big Data. A technology or a
process for metadata collection needs to be in place.
Metadata Storage: The collected metadata needs to
be stored in database structures conforming to a
model for enterprise metadata storage. If existing
models are not fit for the requirements for the
enterprise then suitable custom models can be
developed. Metadata Distribution: For enabling the
search over the universe of Big Data, the metadata
will need to be distributed to consuming
applications. A formal distribution structure should
be put in place to enable this distribution. Along with
distribution, creation of application interfaces is also
required.

METADATA USABILITY ANALYSIS

Finding the sought data with minimal expense of
time and effort is a key challenge when collecting
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data from a Big Data repository, as these metadata
based data systems can carry out searches across
both structured data applications and unstructured
content repositories. Incorporating meaningful
metadata attributes into structured data and
unstructured content makes information assets
more actionable.

We can classify metadata into three
categories according to their usage. The first is
business metadata, or data that conforms to
transaction regulations and are tailored for business
use. This is a more common based on intuitive
relations and organized so that users can search for
particular sets of data more easily. The second type
is database metadata, the set of labels referring to
the datasets, and the structure/organization/schema
of data. This is also used for security purposes, such
as keeping track of when the users last accessed the
data and possibly even for what reason. The third
type of metadata is application metadata, an
elaborate type of data that explains what other
metadata means and who has access to it.

A usage test was conducted on a single
source of Big Data using different types of metadata.
The usage of data, measured in successful retrieval
and quantified by variance (“resilience) in defined
deviation in three characteristics, is tabulated for
each of the types of metadata.

Table 1: Scaled variance in defined deviation for successful retrieval using metadata

Volume Velocity Variety
Business metadata 8.5 8.7 8.4
Database metadata 6.9 8.1 4.3
Application metadata 5.1 7.1 3.2
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CONCLUSION

We have to use Big Data to ensure that the
tremendous wealth of information provided by it
can made to use to maximum extent with usable
metadata. Metadata usage analysis is essential to
fine tune the metadata performance in retrieval of
the relevant information, as the performance of
queries depends largely on metadata. After
performing usage analysis on three categories of
metadata by varying volume, velocity and variety of
the big data on a single big data source, it was
revealed that database metadata has the least
resilience to the bigger big data source and have
relatively stable performance in heterogeneous data
source. Business data showed least resilience to the
variations.
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