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Summary of thesis contents

Linked Data are inference-enable, interlinked network like graph-based data.
Usually these data are presented with a machine understandable way. The inclusion
of schema information or ontology information of data makes Linked Data machine
understandable, while the graph-based structure of data helps to find potential link
1dentification among various data, and construction of data links. Over any dataset,
data schema usually describes data about data i.e., meta data. In Linked Data
perspective, this schema information is further extended to maintain relationship
among the data or incorporate semantics over data which is called as data ontology.
So, apart from describing meta data information, Linked Data ontology facilitates
inference-enable data structure. Therefore, Linked Data are considered as knowledge

with rich semantics.

Currently Linked Data hold vast amount of knowledge, which are also growing
rapidly. Success of these contemporary data depends on how effectively they can be
used by the users and applications. Like other data, usage of these data primarily
relies upon how easily they can be accessed, and how good the data are i.e., the
quality of data. A good number of researches have been conducted to investigate these
two issues, however, contemporary systems are still not good to tackle them

effectively.

The keyword-based query is an easy-to-use information access option for the users
because of its familiarity and comfortability. However, traditional keyword-based
query over Linked Data is not effective. While an information access over Linked
Data system considers a query holistically, a traditional document-based information
access system considers a query individually. That is why, an information access over
Linked Data system needs to put all keywords of a query, in a semantic order,
together so that it can retrieve more exact pitch of information that the query is
searching for. While, a traditional document-based information access system
retrieves relevant documents among the other documents, considering individual
keywords of the query. In such a case, a document-based information access system
might not need to consider the entire query, rather a part of the query can also
produce required information need. So simple use of keywords will not fit over
Linked Data. On the other hand, the information access over Linked Data is also
different from the usual graph search because the traditional graph search may not
be able to capture the rich semantics of Linked Data, that are presented with schema
and ontologies. Therefore, we find that the contemporary systems are not effective.
While some researches tried to adapt traditional keyword-based queries, and some
tried to adapt subgraph searching, but those researches do not handle Linked Data's

structural complexities. Particularly those researches do not give any specific
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guide-line that how the query should be built. Rather they proposed ad hoc-based
supervised query handling techniques or used language tools to retrieve the
information. However, ad hoc techniques are not automatic and require expertise,
while tool dependent techniques heavily rely upon performance of the particular tools.
Therefore, the contemporary systems still not effective in Linked Data information
access. Furthermore, there are also very few systems that can handle specific
semantics like ““temporal semantics" i.e., time and event related queries, however
capturing them can leverage Linked Data usability. Since the contemporary systems
suffer on handling those issues together, we propose Linked Data information access
frameworks that are easy-to-use, effective to handle structural complexities, and
facilitated to capture temporal semantics. We analyze structure of Linked Data and
propose some defined templates for keywords, and their management to retrieve

Linked Data information. While, we capture temporal semantics by text analysis.

On the other hand, usually Linked Data are generated from data sources ranging
from manual generated to automatic generated data. In manual data generation, the
domain experts of a particular domain e.g., biology domain, medical domain, law
domain etc. craft this kind of Linked Data, which heavily depend upon manual
activities. Because of manual intervention or expert intervention, this type of Linked
Data is generally clean, but less frequent. On the other hand, in automatic Linked
Data generation, pattern-based mapping, or rule-based mapping of source data
extract Linked Data. This type of Linked Data is more common, but potential to hold
less cleaner data than manually generated Linked Data. However, the existing
Linked Datasets are not always clean. We understand that both type of Linked Data
generation methods can generate unclean data. In manually generated Linked Data,
the erroneous data entries could be generated because of human errors. Moreover,
data could be generated from multiple sources which sometime differ from one
another. On the other hand, in automatically generated Linked Data, erroneous data
entries could be extracted because of the wrong contents in source data. However, we
do not find many Linked Data quality assessment frameworks that can automatically
identify all possible types of errors. Since manual quality assessment over Linked
Data is not a feasible choice and data can hold different types of errors, an automatic
quality assessment framework is a requirement. We adapt a novel unsupervised
nearest-neighbor based outlier detection technique which is automatic, not

susceptible to particular types of errors.

The proposed systems are easy to use and effective in their operations. They can

support in leveraging Linked Data success.
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