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Abstract

This paper will present a different view of the system and the meta-system which explains the difference between the two in another way than the companion paper called “Reducing and managing complexity by changing the boundaries of the system”. Here an alternative viewpoint is offered which is dialectically related to that of the companion paper. Out of the differences between these two viewpoints an unexpected synthesis or synergy appears that opens the way toward a new understanding of the nature of Emergence. Part of the reason for presenting two papers is to demonstrate the kinds of discussions that need to take place within Systems Engineering about the foundations of the discipline. The outcome of the conversation being reported on was based on an invited presentation by the principal author on “The foundations of General Schemas Theory” presented in a session on the mathematical and philosophical foundations of Systems Engineering at CSER 2004.
Some results of a continuing conversation concerning the meaning of Systems and Meta-system.
After the CSER 2004 conference Joseph Kasser
 and myself had a long conversation
 which was recorded about our differing views of the nature of the system and the meta-system. During that conversation a view of the system and its relation to the meta-system arose that neither of us had understood or noted in the literature previously. In the companion paper to this piece Joseph Kasser makes the case for his view of the relation of the system to the meta-system. In this paper I will extend his results by making my own case and then attempting to show how out of these two views came an unexpected synthesis that bears further research.
The key point of difference between the view of Joseph Kasser and myself is whether the meta-system is the higher inclusive system which might be called the super-system as opposed to the sub-system, or something else. Joseph Kasser and I agree that a system is something projected on the environment by the observer. But Joseph Kasser believes that the Meta-system is the super-system and that the system of systems is the orthogonal view that looks across a set of systems within the super-system without synthesizing them into the super-system. I on the other hand have a completely different definition of the meta-system which Joseph Kasser challenged with interesting results.

My view of the Meta-system is that it is the environment or eco-system of the system interpreting “meta” with the meaning “beyond” rather that in terms of control or in terms of higher logical typing. I don’t deny that the other uses of the term meta-are proper. I assume that Joseph Kasser’s view of the super-system as meta relates to the issue of control by the super-system of the system subsumed by the control meta-system. This is essentially the use of Stafford Beer as well of the term meta-system. To have control over is essentially different from being a higher logical type, in which case the term meta-system relates to a language that is a higher order language for expressing the nature of systems. On the other hand using the term meta-system to refer to the inverse dual of the system in terms of its environment, eco-system, context, situation, media, operating environment, etc. is also permissible. All this shows that the term meta-system is ambiguous and thus has driven me to attempt to rename what I have previously called the meta-system beyond the system boundary, but also within it, an open-scape. This became particularly important once I realized that the meta-system in the sense of beyond had a dual which I have called the infra-system. Meta-system and infra-system both are encompassed by the new term I have coined open-scape. This term is based on the idea of the “-scape” which always has a prefix that delimits the type of scape being defined. What we really want is something that is a scape in general, and so we use the delimiter “open” as a variable for all possible prefixes.
However as we were discussing this point we began to draw several diagrams. I drew a diagram that looked like this:
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Figure 1

In this diagram my point was to say that the systems were the envelopes or lines while the meta-systems were the spaces between the lines. Of course, I was using the term meta-system to mean what was beyond the system. And to this Joseph Kasser raised the objection that my view was only from the system boundary outward and so then the question became what was the opposite of the meta-system, which I dubbed the infra-system. This was a provocative question which I attempted to answer. In the process I worked harder to get rid of the ambiguous term meta-system and I eventually realized what the dual of the meta-system in my usage could be and also I realized another name for the meta/infra-system duality which I now call the open-scape. However, as the conversation progressed Joseph Kasser drew a diagram that looked like this: 
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Figure 2

In this diagram, I made the claim that the grey areas were the meta-systems inside the system while the hatched areas were the meta-system outside the system. Then one of us, I believe it was Joseph said that the grey areas were the parts and all the grey areas together were the sum of the parts and the area that was hatched which represented the whole super-system was the part that was greater than the sum of the parts. This statement took us both by surprise because it is obvious looking at this diagram that the hatched area is the part that is greater than the sum of its parts. This is important because I calmed earlier that a system as a gestalt and thus a whole greater than the sum of its parts, while the meta-system was the inverse dual of a gestalt and thus a whole less than the sum of its parts. If you take out the parts, i.e. the envelopes of the systems and their gray innards as well as subtracting the super-system boundary then you would be left with the meta-system that would look something like this:
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We began calling the “meta-system” in the sense of beyond, the GAP, that is the gap between the envelope of the super-system, i.e. meta-system in the sense of control, and the envelope of the systems it contained. We realized immediately that there were two equations that could express this geometrical representation:

Formula A: Super-system = S1 + S2 + S3 + S4 + GAP

Formula B: GAP = -Super-system – S1 – S2 – S3 – S4 

The GAP which I had been calling the “meta-system” is precisely the part which was over and above the sum of the parts, the “more” in the mantra that defines the gestalt as more than the sum of its parts. The reason I call a system a gestalt which is fairly unusual and leads us to this odd conclusion, is that systems are normally thought of as objects and their relations within a defined system boundary. But to see the system phenomenologically you must move from one object as figure on ground to the next in succession and then posit the system as the present-at-hand summary of all the objects and their relations seen in this inventory process. Thus there is a phenomenological dynamic to viewing a system which involves seeing several gestalts in a sequence. We abstract this process into our view of the system. Phenomenologically there is no way to get to the system except through the gestalt series. The mental boundary that distinguishes the system is drawn by the observer after reviewing the figures in succession that present the system as a series of showing and hiding relations of figures on backgrounds. What I am calling the “meta-system” also has a phenomenological correlate which I call the proto-gestalt. The proto-gestalt determines the order of viewing of the figures in the system. It is what David Bohm calls an implicate order and is based on what Michael Polanyi called tacit knowledge. The system view does not imply an order to the sequence of figures in the showing and hiding relations between the observer and the observed. The meta-system as proto-gestalt implies a certain specific order that connects the observer with the observed, because each observer is going to review the figures of the gestalt in a different order depending on what Alfred Schutz calls relevance. Some objects in a system are more relevant than other parts for a given observer, and this relevance is driven by the relation of the observer and the system under observation to the environment, ecosystem, situation, context etc. Thus the meta-system gives us a conceptual generalization of the environment, ecosystem, situation or context of the system.
In order to clarify this relation between the system and meta-system duality I have compared it to the application systems and the “operating meta-system” [sic] in a computer. Without the “operating meta-system” the applications could not communicate and would not have the resources they need to function. But “operating meta-system” without at least some sample applications apparently does nothing. To be more formal the relation between the system and meta-system in the sense I mean is the same as the relation between a Turing Machine (TM) and a Universal Turing Machine (UTM). The UTM is a TM that reads other TMs from tape and executes them like an “operating meta-system.” 
What we thought after drawing this diagram which showed that the meta-system as gap was the “more” than the sum of its parts and the point that Joseph Kasser insisted upon was that the GAP could be seen as the emergent properties of the system. This was the in direct contradiction to my view that the meta-system was less than the sum of its parts, and in fact a whole full of holes. The diagram could not be denied and thus we had a situation where the same term, the GAP was simultaneously both the “more” and the “less” than the sum of the parts. I found this very perplexing but realized it related to my idea presented on the previous day that the Godel statements that are neither inside nor outside the system are the description of the emergent properties, and that the difference between emergence and de-emergence was whether the Godel statements were included with the system or the environmental meta-system. I did not like the fact that the gap was playing the role of the exclusionary shifting gestalts sometimes seen in undergraduate textbooks as the old woman and the young girl
:
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What we have here is that the GAP that I have been calling the Meta-system has a dual role in an exclusionary proto-gestalt. The exclusionary proto-gestalt functions as what I call the infra-system that is the dual of the meta-system. Normally the proto-gestalt is an implicate linking of gestalts in series, but sometimes there are exclusionary relations between gestalts that overlap and in that case we get the dual of the meta-system which I now call the infra-system. In terms of our diagram above the meta-system is the gap and the infra-system is everything else, i.e.:
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Figure 5

Joseph Kasser pointed out that besides the removed systems that can become holes or niches in the meta-system there is the possibility of a hole that is just an error and not a niche for a system. So the Infra-system is seen as the relation between the externality of the super-system and the internality of the system in relation to a possible hole in the meta-system. It is this hole that makes possible the exclusion between the two gestalts. If we adapt one system to a hole and another system in a different way to the hole then we achieve the type of drawing that Escher is famous for which allows different items to nest strangely from different perspectives each using the other in such a way that is symbiotic or parasitic depending on the situation.
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The infra-system is an inherent possibility within the meta-system of exclusionary gestalts. But also there are many different arrangements of the infra-system that can produce anamorphs
. Anamorphs are objects that satisfy paradoxical constraints simultaneously. The infra-structure can be embodied by anamorphs which stand against the meta-system which is the arena surrounded by a boundary in which systems arise from their origins based on an out of timespace source. From their origins the systems move through their life-cycle within the meta-system until they reach the sink destination (anti-origin) where they disappear or return to their source. Systems and anti-systems arise within the meta-systems and move through their lifecycles, sometimes annihilating. But within the meta-systems considered as General Economies by Bataille, as opposed to the Restricted Economies of the systems they contain, there may be contradictory demands on the systems such that a boundary logic of the type studied by Donald Kunze
 appears which is only satisfied by an anamorph
. Anamorphs are according to Webster: “A distorted or monstrous projection or representation of an image on a plane or curved surface, which, when viewed from a certain point, or as reflected from a curved mirror or through a polyhedron, appears regular and in proportion; a deformation of an image.” But more generally we can say that they are cultural objects that respond to distorting contradictory forces and thus embody the distortions in such a way as to resolve the paradox, if only momentarily or virtually or even fallaciously. The possibility of the anamorph shows that the infra-system can exist as the extreme of the meta-system. The system and the super-system can become limits within which holes or errors exist so as to introduce distortions in the meta-system as a field. When these distortions are embodied you have an anamorph.
However, the discovery based on Joseph Kasser’s criticism that there is a dual of the meta-system considered as environment, led me to consider more carefully the fact that the term meta-system was ambiguous and needed replacement. I began a more earnest search for an alternative and eventually discovered the word scape filled the bill. However, the problem with scape is that it always takes a prefix word and never stands alone. Thus I have invented the word open-scape, to be a general scape, that holds open the relation of the scape to a delimiter as a variable. A scape is a leafless stem of a flower or a column from which you see a panorama that ends in a horizon that is stationary as it is tied to a specific vantage point. The word escape suggests the movement out toward the horizon of a scape. And the word escapement means a time piece that uses an escape mechanism of gear and ratchet to measure out time. A scape is a scene or view from a particular vantage point tied to a particular point in space. It gives us a panorama of the surrounding landscape, seascape or other environs. The key here is the fact that the horizon does not move phenomenologically and thus it is the current situation, current context, or current media in which the system is embedded. Once we move within the scape then we produce a domain which is made up of many different viewpoints either moving or tied to one spot. Thus the clear difference between an open-scape and a domain is whether the viewpoint is tied down. Also viewpoints tend to be limited to one direction while the scape sees the panorama, i.e. the surrounding environs as a whole. It is odd that we do not have a term for the open-scape in English which is independent and well defined. Instead we have this word scape which is always bound to a particular type of scapement. But by adding the “e” to get e-scapement and e-scape we introduce movement and time into the picture.
The open-scape as meta/infra-system is one of a series of Schemas which I have defined as the object of General Schemas Theory. We in our culture have a blindspot which does not see the environment, ecosystem, context and situation as a legitimate schema like form, system, pattern, monad and facet, etc and that blocks our consideration of higher schemas such as domain, world, kosmos and pluriverse. General Schemas Theory
 is even more general than general systems theory and looks at all the schemas not just systems in order to reclaim the meaning of the term system. Once we understand the nature of the meta-system and its dual the infra-system and how they make up the open-scape then it is easy to work our way up the emergent hierarchy of the schemas to the higher level schemas. These are needed in Systems Engineering practice to bear the burden of complexity of the kinds of global artefacts we now build that the system schema can not bear. Each schema has its own organization and higher order schemas have more information space due to their higher dimensionality to handle even more complex artefacts than systems.

We noted that the equations of Wayne Wymore and others who try to capture the essence of Systems Engineering mathematically have no term for the GAP. We also noted that the GAP term could be imaginary, in which case it opened up the possibility of a place for Special Systems Theory which is based on hyper-complex algebra into our mathematical representations of systems and systems engineering. Special Systems Theory addresses the question whether there is a kind of system that is neither a whole greater than the sum of its parts nor less than the sum of its parts, but exactly equal to the sum of its parts. The answer from previous research is yes, in fact there are three different kinds of Special Systems called dissipative ordering, autopoietic symbiotic and reflexive social. The special systems are even finer gradations of the schemas hierarchy, and in fact the special systems are the connections between each level of the hierarchy of schemas. Their discovery caused me to want to study in more depth the nature of the schema within the Western Philosophical and Scientific tradition which is the current focus of my research.
For me the discovery that the meta/infra-system GAP as open-scape is both the more and the less was a crucial finding that I believe will allow me to connect my theoretical work about schemas to Systems Engineering practice. This is because as we discovered together, the special systems can be thought of as specifying the distinction between the GAP and the envelopes of the system or super-system. This distinction can either be disjoint (dissipative), overlapping (reflexive) or exactly delineating (autopoietic). This corresponds to whether designs meet, exceed or have deficiencies in relation to requirements or operational conditions or integration needs. This means that the Special Systems theory gives a vocabulary for talking precisely about the relation between functionality and the conditions of verification, validation and coherence of the system in relation to the realization of the implemented system in the design space which is a meta-system. Suddenly what seemed to be an esoteric theory unconnected to practice has implications for practice. I am very grateful to Joseph Kasser for providing me with this bridge by listening to my theory and helping me to work through its implications in relation to this realization that we had together about the nature of the GAP which is both an indicator of emergence and de-emergence at the same time. I have not yet fully explored these implications but hope to do so in the near future as I continue on the intellectual journey of my research project at SEEC.
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