
Unlocking the Secrets of Knowledge: How
Scientists Build And Use Classifications And
Ontologies
In the vast realm of scientific research, knowledge is the ultimate currency. As
scientists delve deeper into the mysteries of the universe, they rely on powerful
tools to organize and understand the vast volumes of information they encounter.
Two such tools are classifications and ontologies, which act as navigational aids,
helping scientists make sense of complex data and accelerate their research.

But what are classifications and ontologies, and how do scientists go about
building and utilizing them? In this comprehensive guide, we will delve into the
fascinating world of scientific information management, unlocking the secrets
behind these crucial tools that drive breakthrough discoveries.

Understanding Classifications

Classifications can be thought of as structured frameworks that categorize
objects or concepts based on shared characteristics. These frameworks provide
a systematic way to organize and arrange information, allowing scientists to
group related elements together. Classifications can be hierarchical, with broader
categories encompassing narrower ones, or they can be flat, where no
hierarchical relationship exists between categories.
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For instance, in the field of biology, taxonomy is a classification system that
organizes living organisms into various hierarchical categories such as kingdom,
phylum, class, order, family, genus, and species. This hierarchical approach
assists scientists in the identification and classification of species, laying the
foundation for research in various biological disciplines.

Classifications can also extend beyond the natural sciences. In social sciences,
for example, researchers utilize classification systems to organize and analyze
data related to human behavior and societal structures.

Introducing Ontologies

In the digital age, ontologies have emerged as powerful tools for knowledge
organization. Unlike static classifications, ontologies are dynamic representations
of knowledge that incorporate relationships between concepts. They attempt to
capture the semantics of a domain, enabling scientists to create a web of
interconnected information.

An ontology consists of a set of concepts, their attributes, and the relationships
between them. It serves as a formal representation of knowledge, allowing for
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precise communication and interoperability between different systems and
researchers.

Ontologies are particularly valuable in fields that deal with large amounts of
complex data, such as bioinformatics and artificial intelligence. By capturing
intricate relationships between concepts, ontologies enhance data integration,
sharing, and analysis.

Building Classifications and Ontologies

The process of developing classifications and ontologies can be lengthy and
meticulous. Scientists begin by defining the scope and objectives of the
classification or ontology, ensuring that it aligns with their research goals. They
then conduct extensive literature reviews to identify existing classifications or
ontologies in the same domain.

Once the foundation is established, scientists collaborate with domain experts to
define the key concepts and relationships within the classification or ontology.
This step is crucial, as it determines the accuracy and relevance of the created
framework.

Next, scientists utilize tools such as Unified Modeling Language (UML) or Web
Ontology Language (OWL) to formally represent the classification or ontology.
These languages provide a standardized syntax and expressivity to depict
concepts, properties, and relationships in a machine-readable format.

During the development process, scientists continuously refine and validate the
classification or ontology by subjecting it to rigorous testing. Feedback from
domain experts and users is incorporated to ensure its practicality and
effectiveness.



Utilizing Classifications and Ontologies

Once scientists have built a classification or ontology, they can harness its power
in various ways. Firstly, these tools aid in data integration and interoperability. By
adhering to a standardized classification or ontology, different research groups
can easily share and combine their data, regardless of variations in their
terminologies or data formats.

Secondly, classifications and ontologies facilitate data discovery and retrieval.
Scientists can use these tools to perform targeted searches, narrowing down their
focus to relevant information within a specific domain. This saves them time and
effort, allowing for more efficient research.

Furthermore, classifications and ontologies enable the identification of knowledge
gaps and areas for future research. By visualizing the interconnectedness of
concepts, scientists can identify areas that have received less attention and
require further investigation.

Lastly, classifications and ontologies contribute to the development of intelligent
systems. The semantic relationships captured by these tools can be leveraged in
machine learning algorithms, enabling advanced data analysis, automated
reasoning, and decision-making processes.

Classifications and ontologies act as invaluable assets for scientists, helping to
unlock the vast troves of knowledge buried within the ever-expanding scientific
landscape. By providing structured frameworks and capturing semantic
relationships, classifications and ontologies offer a roadmap to navigate the
complexities of scientific research.

As the pursuit of knowledge continues, scientists will undoubtedly continue to
refine and expand upon these essential tools. By harnessing the power of



classifications and ontologies, scientists set the stage for groundbreaking
discoveries that unravel the mysteries of our world and pave the way for a
brighter future.
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Classification Made Relevant explains how classifications and ontologies are
designed, and how they are used to analyze scientific information. It is through
our description of the relationships among classes of objects that we are able to
simplify knowledge and explore the ways in which individual classified objects
behave. The book begins by describing the fundamentals of classification and
leads up to a description of how computer scientists use object-oriented
programming languages to model classifications and ontologies. Numerous
examples are chosen from the Classification of Life, the Periodic Table of the
Elements, and the symmetry relationships contained within the Classification
Theorem of Finite Simple Groups. When these three classifications are tied
together, they provide a relational hierarchy connecting all of the natural sciences.
This book is intended to reach a multidisciplinary audience of students and
professionals working in the data sciences, the library sciences, and all of the
STEM sciences.
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The chapters introduce and describe general concepts that can be understood by
any intelligent reader. With each new concept, there follow practical examples
selected from various scientific disciplines. In these cases, technical points and
specialized vocabulary are linked to glossary items, where the item is clarified
and expanded. Technical terms in the data sciences often have different
meanings, depending on the reader's specific discipline. The word “ontology” has
so many meanings, it has become meaningless. Skeptics can google on the word
“ontology” to quickly confirm the inchoate status of this subject. In such cases, the
glossary describes the different way the term has been used and will clarify its
meaning within the book's context. For the benefit of computer scientists, the
glossary contains short scripts written in Perl or Python or Ruby. Non-
programmers will be spared from reading computer code, without missing out on
the concepts covered in each chapter. By using the glossary links, every reader
experiences a version of this book tailored to their personal needs and
preferences.

Explains the theory and the practice of classification. Emphasizes the
importance of classifications and ontologies to the modern fields of
mathematics, physics, chemistry, biology, and medicine.

Includes numerous real-world examples demonstrating how bad construction
technique can destroy the value of classifications and ontologies

Explains how we define and understand the relationships among the classes
within a classification, and how the properties of a class are inherited by its
subclasses.

Describes ontologies, and how they differ from classifications. Explains those
conditions under which ontologies are useful.



Explains how statements of meaning are properly expressed as triples.
Shows how triples can be specified by popular semantic languages. Explains
how triplestores (large collections of triples) can be usefully linked to
classifications and ontologies.

Demonstrates how classifications, ontologies, and triplestores are modeled
by modern object-oriented languages.
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