Section 3: The embedded algorithm

What’s happening here that can be made rigorous as an algorithm, and thought of in an information theoretic manner? 

Step 1 – Stop, Listen:


The first layer always involves separations of information from the environment. If one wanted to organize the photographs on Flickr, the grants on the federal research site, the articles on boingboing.net, the work of deciding what photographs, what grants, and what articles has already been done for us. This paper, then, concerns itself with all of the organizational layers after the first one – it treats all efforts done up until this point as part of the originating ‘organizational principle’. Information sets that are already grouped in any manner, whether it be on the internet, or in a museum, or in a book, have been selected by an agent whose purpose is to group information according to a central organizing principle. This is the beginning of a metaphor in which a starburst pattern of connectedness to a center is also a circle delimiting an inside and an outside. Relation and constraint, where constraint is a binary boundary between in and out. If viewed as a construct, this is the entire field of information that is grouped in any manner. The only constraint is a binary, and very observer dependent. A dictionary exemplifies the ‘knowledge’ level of the English Language. The ferocity of the constraint is chosen by the observer, in that the OED is considered all-encompassing, and a dictionary that removes vulgarity has already created an enormous subset, an additional constraint, upon that original English/Not English boundary.


If viewed as a process, this initial phase is one of receiving information that lays out a roadmap of things to come. In a movie, the initial phase of the movie sets up the potentiality of the climax – a problem is opened, and we expect that the climax/resolution will close this loop. This opening of the new loops closes the previous ones, by either postponing them (placing them outside the S/E threshold) or, and this can be thought of as a form of the same thing, by absorbing them into a new organizational structure. Immediacy is relevant here, in that in Maslow’s Hierarchy of needs, a system will not reach ‘self-actualization’ if it has a more immediate ‘esteem’ need. It cannot be having esteem needs (esteem here is esteem-of-peers over self-esteem) if it does not belong to a community. It cannot worry about belonging to a community if it has immediate psychological fears, and it cannot worry about psychological fears if its physical safety is in danger.  Looking at the Denial phase of the grief construct, this is because a system’s natural reaction to distasteful stimuli is to see if it will go away with a minimum of effort. The phrase ‘no harm done’ is reserved for brief introductions to distasteful stimuli and represent a system’s ability to resist being constrained by the insertion of the information.

Step 2: Listen, Compare/Contrast


It’s fascinating to me that, having constrained the noise to produce a subset of signal, responses to queries for information are so frequently returned as a list of nonordered data. Today Lars Holstrom entered ‘Dissertation Grant’ into the Federal Grant search engine (http://www.grants.gov/search/basic.do), and a list of information comes back. The second layer is always the discovery of internal constraint. Internal constraint is embedded, visible in its absence. To continue with the dictionary metaphor, the dictionary contains a set of elements. The number of word combinations that do not work far outnumber the combinations that do ‘work’. View the dictionary’s elements as a sphere of data. If this infosphere can be given the ‘size’ necessary to contain ‘every possible permutation of every length’, then another sphere is necessarily smaller containing ‘all the appropriate permutations’ of those elements. Exactly as the boundary between English/Not English has its most wide interpretation (OED) to the narrowest (a small pocket dictionary is one limited version, or the most conservative in terms of censored/rejected content), the boundary for what are appropriate permutations of the elements is observer-dependent, and yet rigid for the given observer. Speaking in academic, newscaster English is going to engender ‘outside the boundary’ reactions in a lot of environments. Sliding through this threshold is going to look like the traditional integral-shaped frequency curve. Unsurprisingly, a certain population of ‘English’ intentionally lives outside of the threshold entitled appropriate permutations – poetry intentionally straddles the boundary, in order to illustrate the boundary. Can I publish a novel and claim it is poetry?


Viewed as process, the second layer begins the moment there is a separation from the first. It is a dissonance layer as the newly arrived relation/constraint begins to make itself known. If the first layer is viewed as either the system’s entrance into a new environment or insertion of information into the system, then this second layer is the system orienting its awareness away from the new object, stimuli, or flow itself and orienting on the news of difference, the reactions, within all areas of background which are changing as a result of the new stimuli. Technically, this all part of the new stimuli – that which can be seen directly (a person entering a room dramatically) gets chunking by virtue of being visible, and yet the group looking at each other reacting and becoming aware of that reaction is part of the event called ‘a person enters the room dramatically’. 


In terms of learning and awareness, first the system became aware of the set of elements (any information is a set of elements, in this framing). If a system can avoid looking any deeper, it must because the total number of things that a system could zoom in on is greater than the scope of its awareness. Once a system becomes aware of any relations between elements at all, it is exposed to an entirely new layer of information, and the size of that field of information is much, much larger than the original set of information. Because the set of appropriate permutations is a subset of possible permutations, the system must now winnow out/filter/constrain the new field of information. The tension of these second, dissonance layers in the constructs comes from the reassignment of the original set of information. A dictionary, even the OED, is a concise encapsulation of the English language. This is an erroneous definition, because the OED also carries every potential English sentence, story and book when viewed as a net wrapped around the English language.
Step 3: Compare/Contrast, Name


The greatest amount of information held in the relationship between a) the elements, and b) the set of appropriate permutations of the elements. From the everything, we have filtered once to get the elements. Next, from the possible permutations, we’ve filtered for the specific permutations which are going to make up the conceptual system. Embedded constraints begin to emerge from the background as potential relationships are discarded – this corresponds to finding out what a thing isn’t before finally getting a grip on what the thing is. The shape of the thing begins to be clear, and the system now has what I term an information hole – it has a set of relations that constrain a particular role within the system, and is now looking for a piece of information to fill that hole. In students, there is a long period after they have been exposed to the information, before they are able to summon it out of them, in which they recognize the information when it is placed in front of them. The primary mechanism for this recognition is when they see an error – they know it is wrong, without knowing why. This is their understanding of the information, held in terms of finding its boundaries. After finding the ‘edges’ of the idea a number of times, they are ready to absorb the symbols and representations of the thing – they have already absorbed an understanding of the item, the heart of what it is. 

There came a day when DNA was discovered to be the heart of the biological conversation about life – and yet it couldn’t have been called ‘DNA’ until they discovered that the thing they were looking for was formed of Deoxyribo-Nucleic-Acid. The constraints, or attributes, of the object that would be known as DNA came before the title, or representational symbol, of the thing. When a person hears a word in a sentence they do not understand, and ask, “what’s that?” the sentence clearly constrains what the word might mean. Further constraint is offered to flesh out which possible object the symbol represents, and then the title/representation is attached. This is the power of Naming, and the underlying conceptual framework of Frame Theory – referring to things according to their relationships and constraints, while more accurate, takes up more time than we are allotted in a conversation. We summarize or abbreviate these relationships by attaching names so that conversation can move quickly enough. If I attempt to describe a story about your brother’s wife’s mother, listener will cut in with, “Oh, you mean Susan”. A reference to a world view with a sense of fatalism, pointlessness and despair is nihilism, or Nietzschean. The relationship with the highest constraint (highest ordinality) of a field of information becomes known through the testing of constraints. Finding the central organizing principle offers the opportunity and requirement of naming the central constraint, and this is going to remain even as the field of information continues to grow. 


To frame it as process, and again, to speak of this process as a learning algorithm, the system has:

a) interacted with/become aware of external stimuli (the stimuli has crossed a system/environment boundary)

b) interacted with/become aware of the constraints/relations this stimuli has engendered within the system

Systems aren’t particularly patient – ambiguity is tolerated as long as it is fun. Any deviance from ‘pleasure’ triggers an attempt to clarify ambiguity. The stimuli has to be categorized in a way that is fixed, at least for a moment. It decides it has ‘enough information for now’ by finding the strongest relation/constraint with the experiences, understandings, memories, symbols – in other words, relations – within itself, according to exactly the process used for the picking of numbers that represent ‘suitability of partners’ in Todd’s Mate-Searching simulation. Finding a best-fit relation for the new stimuli results in the most interesting part of this third layer – testing. The system externalizes an extension of the process back into the matter/energy realm from which the stimuli came, testing the waters, as it were. Algorithmically, this is:

c) find a ‘place’ for the new stimuli in the internal framework, and externalize/apply that to the external environment to find news of difference (error checking).


To give a nice concrete example, a stranger shows up in a professor’s office in January. Under an onslaught of stimuli that can best be termed, “noise”, the first question arises – what is this conversation about? At heart is the question of ‘central organizing principle’ because the question of internal relation also defines an internal/external boundary. The next questions are a search for the central organizing principle/underlying constraint. Unable to discern such constraint, the system finishes searching for the ‘item of highest constraint’ and decides that ‘lack of constraint is the underlying constraint’. This conclusion is marked by a non-query, a protest: “you aren’t respecting my channel capacity” – and this, in fact, was the underlying organizing principle of that conversation.


Finding the underlying constraint is akin to finding the focal point of the system. This is only a starting point for conscious, directed action. Naming a problem is not enough to solve the problem – and yet it resolves the ineherent tension involved in a) having a problem and b) realizing that one has a problem. A couple’s process for a and b involve first having difficulties, and then beginning a conversation about (meta) the difficulties (difficulties in the conversation itself cannot be addressed until after the content of the conversation is resolved). This conversation digs down, in essence tracks backwards, inwards, until it finds the seed or kernel of what the conversation is about. Coming to this joint conclusion, agreeing as to what the conversation is about, is the first step towards resolution, if there is going to be one. The embedded constraints in the Pro-Life/Pro-Choice debate are still about two completely different topics – resolution can and will only come when the conflict between these two organizing principles is identified and named as an underlying organizational principle of its own.


Viewed as geometry, this layer is limited to the particular set of relations or constraints that serve the purpose of referencing the rest. If the first layer is an information sphere, a sphere of points representing elements, the second is each and every constraint between those points – chords on the sphere. If categories are, by definition, higher-order relations, then categories of categories may be relations that do not directly connect to the elements. To my understanding, the lattice of relations does not address relations between relations that are not grounded in the elements themselves. An example is a web page, which is clearly a relation between the elements on the page. A site map is a high ordinal relationship between the elements that presupposes a highest ordinal connection (a central organizing principle that brought the information together in the first place). A site map thus links to high ordinal relationships, which in turn link to elements, which may be otherwise unrelated. A name, as thought of as a person’s reputation (besmirch one’s name), is a high ordinal relationship to all known instances of a person’s behavior. If one is living a double life, we can think of the gap between the two fields as potential relations – uncovering, bringing this information to the conscious awareness of the larger system. The system maps this information in, relating it as possible and reading the constraints. This leads to an externalization of a new name, a new higher-ordinal relation that supersedes the previous one because it is more central, mapping out to more instances than the old name. 
Step 4: Name, refiine...



If the third stage involves the first conscious interaction with the map of the information, the fourth involves testing that map against the external environment. Information comes in from the external world. The stimuli is examined in its own right, for specific attributes. Then, it is examined for its relations to internally held information. Once the highest order relation is found, it externalizes that information. 


If viewed as a construct, with the third layer as both the center of one sphere and the initial mapping outwards of this compressed symbol, then the fourth layer is the relation of this symbol outwards towards the system. If we want to view it as spheres of information, with each sphere being one full quantum more constrained than the one above, how can analysis be one layer more constrained than application? Having gathered information and, believing ourselves to understand it, we test this understanding in the world. We are listening for news of difference. If our understanding is correct, it goes out into the world without challenge. If it is challenged (no, not Susan… Sally), we have added to our constraint of the (now named) relation. Similarly in problem solving between two people. Having agreed on what the problem is, the two now must continue to constrain the dual fields into one. As with the field of elements encompassing, even in it’s limitedness, all possible relations, compressing that field to a nice, hieararchical-seeming model, a reference map to the information, also encompasses all the possible implications the mapping plane may have. If one forms a prediction (Scientific Method), designing an experiment constrains that prediction to a testable scenario. If one applies information, analyzing that application refines it. Identifying exactly what needs to be known in a problem to ‘solve’ it introduces the concept of strategizing, which is both an expansion/extension/implication of the statement of need and a constraint of the problem – I’m sure that mathematical solving has already been framed as manipulating constraints until it reaches a point of ‘solution’.


Viewed as process, each of the constructs Broadcasting this information is a natural first step, because by passing the information through, the system can hope to return to a state of rest (passing information to a higher authority, for example, or calling the cops). To have ta


If viewed as a process, the fourth layer is the distance to go from the map of the problem to a solution of a problem. 
