Emergent phenomena Ebru Kayaalp

While talking about building peer-to-peer systems, Peter Druschel asserts that there is neither predefined hierarchy nor prearranged trust relationship in the structure of these “emerging” systems. In principle every entity has a completely symmetric role in the peer-to- peer system, which grows organically (403-406). He gives the social structure in an anthill as an example, which is “certainly self organizing and very decentralized but underlying it is a particular social organization that exists over time” (1557-9).  Druschel has a specific model in his mind while he talks about organically growing, decentralized and non-hierarchical systems. He expresses that these systems are accomplished by mathematicians “who for long time have studied systems- systems that are evolving in this nature that you have components that have a few simple well-defined properties and they study what happens when you put them together, let them interact” (416-419). Presumably John Conway is one of the mathematicians that Peter thinks of without uttering his name. 

John Conway, a professor of finite mathematics, became well known outside of the world of mathematics shortly after his invention of the Game of Life. Martin Gardner, Conway’s friend, described the Game of Life in Scientific American in 1970.
 

The Game of Life is not a game in conventional sense. There are no players, and no winning and losing. The basic idea is to start with a simple pattern of organisms, which is one organism to one cell. Conway applies his “genetic laws” (ibid) to these organisms/cells and observes how they change (this means that they die, survive or live)
. These “genetic laws” are simple:

1. survivals: Every counter with two or three neighboring counters survives for the next generation

2. deaths: each counter with four or more neighbors dies (if removed) from over population. Every counter with one neighbor or none dies from isolation.

3. births: each empty cell adjacent to exactly three neighbors –no more, no fewer- is a birth cell. A counter is placed on it at the next move. (ibid)

It is necessary to mention that all births and deaths occur simultaneously. 

The game is an example of a cellular automaton
, which is a system in which rules are applied to cells according to a set of rules based on the states of neighboring cells. The game is known as one of the simplest examples of what is called “emergent complexity” or “self-organizing systems”
. The idea here is that the high level patterns and structure emerge from simple low-level rules. In addition to the Game of Life, some other examples of emergence are connectionist networks, the operating system and evolution. 

Martin Gardner explicitly mentions the analogy with the rules of nature in the Game of Life:  “Because of its analogies with the rise, fall and alterations of a society of living organisms, it belongs to a growing class of what are called “simulation games” --- games that resemble real-life processes.”

This analogy drawn with nature proposes the idea that the study of simple animals would lead us to discover things about more complex animals, such as human beings. Exactly this idea shows itself in the evolutionary theory. High level behavior emerges over the course of evolution as a consequence of simple dynamic rules for low level cell dynamics. In evolution the mechanisms are simple but the results are very complex.

There are several points that I want to discuss here. First, this argument "emerges" from a taken for granted assumption that animals represent the “past”, “primitive” and “simple” stages of human beings. It assumes a continuation between the animals and human beings by denoting a teleological and reductionist approach rather than acknowledging the uniqueness of both sides. 

The animal-human analogy is an extension of the argument that there is continuity from simple to complex systems. The ultimate goal is to bring an explanation to the obscurity and the ambiguity of the system by breaking down the whole into its “simple” elements. This argument recalls Herbert Spencer’s ideas about organisms: Cells combine to make up organisms, organisms themselves combine to make up “superorganisms”, or societies. In similar lines, the Game of Life is said to be a study how “the stripes on a zebra can arise from a tissue of living cells growing together.”
 Druschel gives exactly the same example in his interview: “the stripes of zebra, actually it has found out that there is a certain set of proteins with very well defined limited functions that satisfy nonlinear equations that are very simple. If we put them and let them interact, totally unexpectedly they tend to form these stripe patterns. So, this is an example and here the nice thing is that people have actually been able to write down the equations exactly govern and how the set of symmetric entities forms the stripe pattern.” (419-424)

However, Druschel regrets that in peer-to-peer system, there are “far from being able to write down a few equations and say this is what is going to happen” (452-3). But this is also the case for “emergent phenomena” too. In the Game of Life, “You will find the population constantly undergoing unusual, sometimes beautiful and always unexpected change.”
 Although this unexpectedness is an outcome of both systems, Druschel attributes it just to the peer-to-peer systems. But why?

Since the rules of both systems are known from the start, I can say that according to Druschel, the difference between two systems causing ambiguity emerges from the agents. While cells in the Game of Life or in any organism are defined non-autonomous entities and their actions are predictable, human beings are seen as agents having autonomy over their decisions and thus whose reactions and behaviors are unpredictable
. It is not surprising to see that Druschel wants to find out the “reasonable behavior” of human beings to figure out the possible consequences of peer-to-peer system. It is again not surprising to see that he resorts to “human nature” theories (see human nature).

To some extent, it is correct that cells in the Game of Life have more predictable set of actions than those of human beings in the peer-to-peer systems. However, the reason cannot be explained by passivity and dependency of the cells. The explanation is rather related with the temporality element, which works differently in both systems. As I mentioned before, in the Game of Life, the births and deaths occur simultaneously. Therefore, the emergence is synchronic since it does not occur over time but over levels present at a given time
. If we translate the situation into the terms of disagreement between Levi-Strauss and Bourdieu about gift exchange, we can say that cells’ actions represent absolute certainty laid down by the ‘automatic laws’ of Levi-Strauss whereas the human beings’ actions are very unpredictable because of temporality element inserted by Bourdieu.

With this idea of ‘automatic laws’ of cycle of reciprocity, Levi-Strauss ‘reduces the agents to the status of automata or inert bodies moved by obscure mechanisms towards ends of which they are unaware’
. This is exactly true for the cells in the Game of Life which are also called cellular automata. However, in the case of human beings, Bourdieu introduces ‘time, with its rhythm, its orientation and its irreversibility, substituting the dialectic of strategies for the mechanics of the model’ 
. This process is neither a conscious act nor an unwittingly automatic act, rather it is a strategic one. 

This argument about temporality points out another distinction between rules and strategies. Bourdieu claims that rules provide explicit representations and they lay out everything simultaneously. Rules, grounded on empty homogenous time, impose symmetry and certainty, although the actual practice is asymmetrical, irreversible and uncertain. Druschel’s definition of the malicious behavior in peer-to-peer is a good example of this:

“Well for instance an entity that actually behaves in a way with the goal to disrupt the system, like denying other people a service or a particular form of malicious behavior which is usually called greediness. It is to say I want to use the service but I refuse to contribute anything to the system. So I want to download content but I am not making anything available and I am not willing to make my computer available to help other people find content, I am just completely greedy” (486-473)

Peer-to-peer system, just like gift exchange, is based on certain tacit rules. The people who participate in this system are supposed to obey these rules. However, these are normative rules, which are often broken by human beings, as in the example of Druschel. Instead of following rules imposed on them, people rather develop some strategies to manipulate these rules and benefit from the system. However, the strategy or manipulation is neither a consequence of “human nature” nor a conscious act developed by the human beings. It is rather a practice developed in the social (see human nature).
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