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Abstract

Recent years have witnessed an exponential increase in the availability of technical ma-
terial on the web, possibly due to the efforts to digitize education and open access to
scientific publications. Anybody with an internet connection can pull up relevant tech-
nical material to study or research. However, it is not necessary that all of this readily
available material is comprehensible to most users. A user who is interested to work on a
research problem or a student willing to take up a new course may come across multiple
topics about which she has little/no idea. She may find a number of learning materials
on that topic on the web, however, due to the lack of prerequisite knowledge, she will
have to perform multiple searches before obtaining a basic understanding of that topic.
To keep up with the latest research, she has to identify and understand different aspects
of the topic to conduct a survey. This can be overwhelming for her due to a large amount
of technical material available on the web. It would be helpful if there was a system to
recommend to her prerequisite concepts for basic understanding and research papers for

advanced understanding of the topic.

To build such a system, we first have to store the knowledge from the technical do-



main in the form of entities and relations as a knowledge graph. This will help design
applications to consume this information in a systematic way. Knowledge graphs have
been crucial for a number of semantic-aware applications. A number of such knowledge
graphs, such as Yago, DBPedia, NELL, Wikidata, or Freebase have been constructed in
the open domain and have supported tasks such as entity retrieval, question answering,
or automatic organization of topics. Although there are multiple open-domain knowledge
graphs, there are no known large-scale technical knowledge graphs, and especially in the
domain of Computer Science. So, the first contribution of this thesis is TeKnowbase,
which is a knowledge base in the domain of Computer Science. We use a combination of
information extraction techniques to extract entities and relations from both structured
and unstructured sources. TeKnowbase has been evaluated for its quality and is freely

available.

The second contribution of this thesis is PreFace, which assists a beginner in the study of
a topic in Computer Science by identifying its prerequisites using TeKnowbase. PreFace
takes a topic in Computer Science as the query and returns a prerequisite graph, where
the nodes represent the prerequisite concepts for the topic and the edges represent the
prerequisite relationship. Additionally, it also identifies interesting aspects for the query
and returns prerequisites grouped together as facets for each aspect. It achieves this
by estimating a language model for the facet as well as the query using TeKnowbase.
The facets are then ranked based on their relevance to the query and their coverage.
The prerequisite graph, as well as the facets generated by PreFace, have been evaluated

to be better than those generated using state-of-the-art prerequisite and facet retrieval

vi



techniques.

Our final contribution is ASK (Aspect-based academic Search using domain-specific KBs),
which recommends research papers for the different aspects identified by PreFace for ad-
vanced understanding of the queried topic. ASK first assists the user by providing relevant
query suggestions for query and the aspect and then returns a ranked list of relevant re-
search papers. The ranking of query suggestions, as well as research papers, is achieved
using language models estimated for the query and aspect using TeKnowbase. The eval-
uation of papers as well as suggestions retrieved by ASK showed that they were superior
to those returned by various state-of-the-art pseudo-relevant feedback or diversification

techniques.

Overall, this thesis proposes techniques to make technical information more comprehen-

sible for a user.
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