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Every day, we create 2.5 quintillion bytes of data – so 
much that 90% of the data in the world today has been 
created in the last two years alone. 

- IBM 
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But really… 

¨ Can’t read players minds 

¨ CAN visit Riot Games 

¨ How can League inform us 

about other living systems? 

¨ New/better/different data 
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ABSTRACT

Although living systems compose a large part of the world around us, they still remain elusive to a complete and consistent
mathematical model, despite such models being previously successful in the physical sciences. The underlying mechanisms of
life remain poorly understood across all scales of biological organization. On the other hand, technology is providing us with an
overabundance of data about digital social systems. Since this data is a representation of one level (or a few levels) of biology,
can it be used to understand living and complex systems more generally? A large movement within complex systems science
aims to achieve just that. Using League of Legends data as an example, this paper explores the limitations of technological
data and how it might be used to understand living systems more broadly. While it is true that much of the data provided by
technological systems is helpful for understanding the dynamics of that particular system, the data itself is already missing
several key details that are crucial to how living systems operate. A new framework for thinking about systems, including living
ones, is introduced as a baseline for future discussion of collecting better data. Although not a rigorous theory, it is a mental
bridge to begin traversing the space between current physical laws as we know them and the mechanisms that drive living
systems.

Disclaimer: All data collection, processing, and visualization have been previously published in a paper called Understanding
Real-world Open-ended Systems: A League of Legends Adventure, which was accepted for publication in the International
Journal of Design & Nature and Ecodynamics in April 2017. This paper serves at a critique of that paper and therefore contains
many of the same figures.

Introduction
Arguably one of the most challenging scientific endeavors at the forefront of 21st century research is the quest to understand
living systems and how they differentiate themselves from non-living systems. We currently have few insights into how
living systems might quantifiably differ from their non-living counterparts, as in a mathematical foundation to explain away
our observations of evolution, emergence, innovation, and organization. Development of a theory of living systems, if at
all possible, demands mathematical understanding of how data is generated, collected, and changes over time, not unlike
current well-established scientific disciplines. After all, living systems are comprised of physical elements: atoms, charges, and
masses. It seems that it is only a matter of time before someone comes along and fits a mathematical model that bridges the gap
between our observations of living systems and current scientific models. Given a collection of observations on some level of
scale— chemical, quantum, astronomical— a mathematical model is invented to explain and, more importantly, predict those
observations. Through this process, most scientific disciplines are formed.

According to many philosophers who agree with Alfred N. Whitehead, the folly of these various (largely) disconnected
scientific disciplines is the omission of perfectly valid observations and measurements in order to satisfy a rigid mathematical
approach. Human thoughts such as “What do yellow tulips mean?” and “What was I thinking when I ordered that nasty taco”
have no place in current mathematical models. Although Fourier transformations can be easily applied to classical music
in order to analyze which frequencies are most common, it lends no understanding to how it makes a person feel or what
thoughts it elicits to the listener. The elimination of such details (details that are common and entirely vital in living systems) is
hindering our understanding of what life is and what not-life is. As Whitehead is so insistent about, the mere observation of
facts as positivists is a nonsensical approach to understanding Nature. Why should scientists only be concerned with plain
descriptions of Nature without probing their underlying meanings? Common criticisms to this claim include using teleology, or
giving ‘will’ or meaning to objects. Here, it is important to draw a boundary where ‘meaning’ is being applied: Here, studying
meaning does not imply that all objects have a ‘meaning’, such as the ‘meaning of an electron moving through a magnetic field.’
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