Assignment 3: Simon’s “Architecture of Complexity”

Praful Mangalath
Name the two most important things/concepts that you learned from the reading
Evolutionary processes involved in complex systems are formulated on having a hierarchical structure that affects the rate of evolution and has certain implications for the complexity of what could be evolved. A story of two watch makers is summarized to illustrate how development can be described as an algorithm and what effect different types of design choices in complex systems have on adaptability.  

[“A whole host of objections to this oversimplified scheme will occur” 

– Herbert Simon 

A minor ‘objection’ to the reasoning behind the watchmakers’ parable. If p is the probability that an interruption will occur while a part is being added to an incomplete assembly – (1). The time for Tempus to complete an assembly is number of attempts*length of an attempt. Completion of task is when all 1000 parts are assembled correctly which from (1) is (1 - p)^1000 . The expected number of attempts is the reciprocal of the failure rate 1/(1 - p)^1000 . The length of an attempt is again related to the failure rate over a finite range and is 1 – (1 - p)^1000/p . So the expected number of steps is 1/p((1/(1 – p)^1000) – 1) which is 2316256.5 with p=.01 – (2) . Hora uses a hierarchy of components with each subcomponent having 10 elements so the expected time using (2) is 10.5 but with the hierarchy there are 111 nodes that need to be created for the watch to be assembled so the expected number of steps is 10.5*111 = 1165.5. 
The ratio will show that it will take Tempus on an average two thousand more times as long to assemble a watch as Hora.]
Description of Complexity was another concept handled very elegantly. Hierarchical classification is not a new concept but complex systems are often seen as fundamentally domain-specific models comprised of simple parts based on concept independence. This has the disadvantage of little interaction between different concepts and therefore little benefit being drawn between them i.e as long as the focus is restricted to simple systems where interactions between concepts are not that important it is an appropriate description but these independence assumption fail when extended. Simon argues that because systems are complex, trying to understand them as a whole without first implementing tools and concepts for doing so makes it difficult. As seen from the section state & process description and the analogy to drawing a face defines that relevant agents and their interactions bring together ideas to understand specific objects and their behavior. 
His insights on correlation between state and process description and the section on redundancy encoding sets the realization that reducing a problem into atomic units is alone not sufficient and that systems are themselves composed of systems often drawing inspiration from other fields made of universal objects exhibiting universal behavior. Traditional ways of doing things such as current academic models of research - ‘self interest’ might not be enough to answer some of the questions we are seeking and such an enterprise is probably best accomplished through the interaction of several contributors from several fields. 
Hierarchy and History in Simon's "Architecture of Complexity" 
-Phillip E.Agre, Department of Information Studies, UCLA

This essay describes some of the finer arguments in Simon’s ‘Architecture of Complexity’ that were not apparent to me at a surface level skimming. I think the most important contribution here is the expansion of the watchmaker’s parable – the profound statement not implicitly stated in the original work – 

“He is not simply choosing to study certain complex structures that happen to be nearly decomposable; rather, he is arguing that the structures that arise in the world tend to be hierarchical (and thus nearly decomposable)……. not simply a prescription for engineers but a sweeping empirical claim that the universe in general is organized as if it had been engineered. “

References :

http://polaris.gseis.ucla.edu/pagre/simon.html
