POLYTECHNIC SCHOO AR
t Modus Operandif

Designing and Building Semantic Technologies
for Cloud-based Applications

Eric Little, PhD
NYU Polytechnic School of Engineering, New York University

Room 42 (UD) and Lab 6 (PN)
November 4" and 6" 2014 at 14.30

Cloud computing has grown in popularity over the past several years and now controls a large
portion of many of our current information systems across numerous domains of interest such
as in national defense, bioinformatics, healthcare or energy industries. At an increasing rate,
data in large enterprises is being sought after to perform advanced analytics to help solve
problems for a multitude of users. However, many legacy computing systems are highly
stovepiped and do not provide an adequate means for querying across an enterprise, even
where cloud computing is being applied. Instead, multiple queries must be generated that only
solve portions of the problem space to be analyzed. Semantics can help this problem by
providing complex logical models (in the form of ontologies) that integrate data at the
conceptual level. The graphs created provide a high level of inter-connectivity and provide a
robust means to query advanced types of information. However, scalability has been a problem
traditionally with these types of semantic systems because graph computing across hundreds to
thousands of nodes and edges is difficult and often presents intractable computational
problems. Cloud computing has helped solve the scalability problem through the use of
vitualized machines, data indices, multi-node data threading, etc., but cloud computing in and of
itself does not provide the type of complexity necessary for intelligent data integration.

This seminar will show that these problems can be addressed by building layered formal
ontologies within cloud-based computational frameworks to allow for advanced kinds of
analytics to be performed over a variety of domains of interest. We will examine the following
areas in this seminar:

e What are formal ontologies? How do they differ from basic data models? What is the
role of metaphysics in designing them for large-scale applications? What are some
examples of these currently being utilized?

o Students will learn about upper ontology models and what to consider when
building them

e What types of cloud computing environments currently exist? What is the difference
between these types of architectures and which ones are most useful for what
applications. How is cloud computing different from grid computing or basic SOA
architectures?



o Students will learn about different cloud types (utility cloud, data cloud, public
cloud, private cloud, etc.) as well as types of components in cloud computing
SAAS, PAAS & IAAS).

e What is the role of Reasoning in semantic systems? How can semantics be used for
analytics? What is the difference between logic-based reasoning and mathematically-
based analytics approaches? Can these 2 areas be synthesized into a common type of
solution? | will provide some current research results on this topic.

o Students will be introduced to logical reasoning (Sentential Logic (Aristotelean
Square of Opposition), Symbolic Logic, Description Logic, First Order Logic) and
statistical reasoning (Baysian, etc.) and demonstrations on how these can be
used together.

e What are the challenges with graphs — particularly in terms of graph-matching and
graph heuristics? What is the difference between graph matching using logic and graph
matching using methematics? How do we treat “fuzzy” or inexact matches

o Students will learn some principles of graph theory, graph matching, graph
association and the problems in understanding entities when merging graphs of
different types.

e What are some “best practices” for the development and execution of formal ontologies
in cloud systems? Where have there been successes and failures? What are some of
the hurdles to overcome? Who are the team members and areas of expertise needed?

o Students will learn some methods for implementing semantics in various
application domains and will learn certain pitfalls to avoid.
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