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Forward

Artificial Intelligence XE "Artificial Intelligence" 

 XE "Intelligence"  (AI) is becoming an imminent reality much quicker than many are comfortable admitting.  Sure, we can accept the conveniences of internet searches on huge databases of information and few complain or even realize when their long distance phone calls are automatically routed around failed connections but these may better be described as improved automations rather than Artificial Intelligence.  Even the Rule-based Expert Systems XE "Rule-based Expert Systems"  that have worked into our technology are more akin to the magician’s parlor tricks than representational of true Machine Based Intelligence XE "Machine Based Intelligence" .  Such facsimiles of intelligence provide little or no perceived threat or competition for our standing as the sentient masters of the Earth.  However efficient they are, the lack of True Intelligence XE "True Intelligence"  in these systems is a source of comfort to our competitive survival instincts.

Theology and literature as well as ancient and modern mythology are abound with sagas of mankind’s struggle and triumph over anything considered un-natural or in-human.  This struggle is not billed as the suppression or destruction of these competitive forces but rather as the survival of the human race.  This instinctive desire for survival is the basis for all negative prejudice.  If survival of the fittest is to hold true, that “fitness” has included prejudice against anything that may compete for resources or in any other way threaten continued survival.  This self-centered approach has served mankind well through the ages.  By favoring and protecting our own offspring above those of anyone else, we are putting priority on the continuation of our genes and inheritable legacy.  We are prejudiced against those who are not like us because they threaten rather than enhance our survivability.  This would seem to be the simplest of all truths that mankind has learned.

The theory, however, is intrinsically flawed.  By shunning that which is not similar to ourselves we deny ourselves the Diversity XE "Diversity"  that is necessary for our continued survival.  Without Diversity, we merely wither and die as the generations go by.  Such Diversity is called Bio-diversity XE "Bio-diversity" , and it is equally important for the survival of mankind as it is for the plant and animal kingdoms.  We have long since learned that inbreeding leads to the surfacing of negative recessive traits that weaken our survivability.  The many taboos about incestuous reproduction are based on this simple reality.  Even in the instances of warring, prejudiced tribes, the practice of keeping the women at the edge of the village allowed for the steeling of wives from the rival village.  This seemingly distasteful practice had the effect of sharing the Bio-diversity among the tribes and thereby ensuring survival for all.  Without Diversity, we are doomed to extinction.

Such Diversity XE "Diversity"  must be genetic as well as cultural and social.  The Diversity doesn’t have to be dramatic, but it does need to exist.  I was raised with strong ethno-centric beliefs.  The irony is that they were the blended beliefs of four different heritages.  When I married, I joined forces with yet another set of cultural and social beliefs.  As the years have gone by, my wife and I have blended our beliefs and customs to create a new and even stronger set of beliefs and customs for our children to inherit.  Such gentle blending of genetics, beliefs, customs, knowledge, and technology is happening throughout the world.  It is the acceptance of Diversity that will ensure the survival of mankind, not prejudice and fear.

I propose that we must extend our need for Diversity XE "Diversity"  to include technology.  The gentle blending has already begun with the acceptance and improvement of Prosthetic XE "Prosthetic"  technology.  As the years go by, that will expand to include interactive computer Prosthetics XE "Prosthetics"  for such facilities as sight and hearing and the regaining of lost neural capacity with severed limbs or connection with their Prosthetic replacements.  These things don’t strike fear in our hearts because we feel they help our survivability rather than compete with it.  The advent of true Artificial Intelligence XE "Artificial Intelligence" 

 XE "Intelligence" , however, is received as a competing force and a danger to our survivability.  I submit that we must strive for Techno-diversity XE "Techno-diversity"  and embrace it as a natural extension of our own Evolution XE "Evolution" .  Techno-diversity will be the key to the survival of the human race.  The challenge facing mankind is to not compete with technology, or get lost in it, but rather to join with it with that same gentle blending that has ensured our survival thus far.

Introduction

The Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  is an expandable blueprint for an Artificial Intelligence XE "Artificial Intelligence" 

 XE "Intelligence"  Matrix XE "Matrix"  which consists of individual Nodes XE "Nodes"  configured in three Dimensions XE "Dimensions" .  All aspects of the Hologenic Brain are adjustable to allow continuous Adaptation XE "Adaptation"  from the smallest configuration to the largest that current and future technologies will allow.  The basic function and program of the Hologenic Brain remains consistent in all possible configurations even though the Associative XE "Associative"  and Cognitive XE "Cognitive"  capabilities are a function of the computational and storage capacities to which the program is subjected.

The Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  is based on Holographic XE "Holographic"  Connectivity XE "Connectivity"  that is implemented with a Staged Through-put XE "Staged Through-put" 

 XE "Through-put"  of data.  All information is indirectly shared throughout the entire Hologenic Matrix XE "Hologenic Matrix" , and every individual Node XE "Node"  has at least some influence from every other Node in the Matrix XE "Matrix" .  Connectivity is managed with Classes XE "Classes"  of data allowing for a range of influence from Global XE "Global"  down to Singular XE "Singular" .  Such Connectivity allows for optimization and the emulation of human brain Associations XE "Associations" .  The three Dimensions XE "Dimensions"  of the Hologenic Matrix configuration allow for the division of the Matrix into eight Regions XE "Regions" .  Those Regions are divided into two halves of the brain having four Regions each.  All aspects of the Hologenic Brain are established and adjusted via Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters"  which direct functions and capacities.  The Hologenic Brain learns by means of a Back-propagated XE "Back-propagated"  signal which influences the previous output in a positive or negative manner.  Information is addressed to the Hologenic Matrix according to a Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" 

 XE "Address"  allowing for Physical XE "Physical"  representation within the Matrix.  Each Node within the Matrix has storage facility of values according to a Multi-dimensional XE "Multi-dimensional"  Address XE "Multi-dimensional Address" .  This Multi-dimensional Address is core to the Matrix’s ability to learn and interpret complex Sequences XE "Sequences"  and Associations. This is where the magic of True Intelligence XE "True Intelligence" 

 XE "Intelligence"  emerges.

True Intelligence XE "True Intelligence" 

 XE "Intelligence"  is not very efficient.  It’s not even really that impressive when you compare it with the abilities of a simple pocket calculator.  But what True Intelligence has is the ability to learn and interpret.  True Intelligence does not give you a lot of bang for your buck, and there will most undoubtedly always be a less expensive way of getting the job done in a more impressive fashion.  Having raised children who posess True Intelligence, I can say that every intelligence is different.  I also know that it can require eighteen months of intensive interaction before an intelligent being may utter their first word.  True Intelligence takes a lot of time to show itself.

Technology XE "Technology"  has increased many-fold and will continue to do so over the years.  When I made my first diagrams of Neural XE "Neural"  Network XE "Neural Network" s XE "Neural Networks"  back in 1984 or 1985 the personal computer sported a 20 MHz(?) processor that could support up to 4 MB(?) of RAM, but the average person could only afford 1 MB at the most.  In 1988 I had a 40 MB Hard Disk which was considered to be cutting edge.  Now, in 2001 I have a 40 GB Hard Disk which is considered to represent mid-range capacity and amazingly faster Hard Disk transmission rates are on the near horizon with the advent of serial ATA cables.  Central processing units are being introduced that start at clock speed of 1.2 GHz and are capable of almost ten times that speed, while, in the not too distant future, 1 GB of RAM will be deemed essential for the well equipped PC XE "PC" .

The Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  is designed to be Forward Compatible and/or Adaptable XE "Forward Compatible and/or Adaptable" .  The only real changes required are the adjusting of Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters"  to best utilize any available Hardware XE "Hardware"  or Technology XE "Technology" .  The Hologenic Brain can be implemented with today’s Technology albeit barely functional, while being refined to take best advantage of tomorrow’s Technology.

The Adam and Eve Robotics XE "Robotics"  Project XE "Adam and Eve Robotics Project"  is a natural extension of the Holographic XE "Holographic"  Brain XE "Brain" .  Artificial Intelligence XE "Artificial Intelligence" 

 XE "Intelligence"  as it is with any True Intelligence XE "True Intelligence"  requires Input XE "Input"  and Interaction XE "Interaction"  in order to learn and develop.  By its very nature, the Hologenic Brain XE "Hologenic Brain"  improves the quality of its associations as the quantity of its Inputs XE "Inputs"  and Outputs XE "Outputs"  increase.  The higher the volume of data it has to Interact XE "Interact"  with, the more complex its Cognitive XE "Cognitive"  abilities will become.  The Hologenic Brain utilizes a Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" 

 XE "Address"  to allow for Input and Output XE "Output"  with corresponding Physical XE "Physical"  sensors and actuators of a body.  Such body could be configured as a sphere, mobile cart, airplane, etc.  The choice of using human form as the body is intentional since the effort is to develop intelligence that will blend with and enhance the Diversity XE "Diversity"  of the human species.

The Form XE "Form"  and Function XE "Form and Function"  of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  is a juxtaposed contradiction of Simplicity XE "Simplicity"  and Complexity XE "Complexity" .  In its Form, it is merely a Three-dimensional XE "Three-dimensional"  Matrix XE "Three-dimensional Matrix"  of projected Coordinates XE "Coordinates" , yet that Matrix XE "Matrix"  may be broken up and divied up over several computers.  In its Function XE "Function" , it merely takes Input XE "Input" , compares it, and gives Output XE "Output" , yet the degree of Interconnectivity XE "Interconnectivity"  and Association XE "Association"  will rival and then surpass that of the Human XE "Human"  Brain XE "Human Brain" .  This book is likewise Simple XE "Simple"  yet Complex XE "Complex" .  I have taken an all-inclusive concept and tried to break it out into separate chapters and sections.  In its final form I’m sure it will closer resemble a technical manual than a scientific text.  I’m comfortable with that since I am just as interested in relaying how it works as teaching why it works.  Another aspect of this is that the variety of subjects addressed do not receive equal treatment or explanation.  Again, I am comfortable with this since I deem the identification and organization of the problem as more important than the solution of the problem.  Of course, everyone wants answers, but the answers mean nothing unless you know what the problems are.  One could remove all the writing, diagrams, tables, formulas, and source code from both volumes of this text so long as they left the complete framework of volume, chapters, sections, and subsection headings and I would consider it a completed work worthy of publishing to the scientific and education communities at large.  Such a publication would not be as an informative text but, rather, as a challenge to minds.  Rarely is there ever only one true answer to a question, and over time the answers change while the questions remain constant.  Consider the chapters, sections, and subsections of this text as proposed challenges and the contents therein merely as an example of one possible answer. 
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Chapter 1 The Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" 
Multi-dimensionality XE "Multi-dimensional" 

 XE "Multi-dimensionality" 
Dimensional XE "Dimensional"  Address XE "Dimensional Address" 

 XE "Address" 
Connectivity XE "Connectivity" 
Classes XE "Classes"  and Connections XE "Classes and Connections" 

 XE "Connections"  

Expandability XE "Expandable" 
Regional XE "Regional"  Matrix XE "Regional Matrix" 

 XE "Matrix" 
Physical XE "Physical" 
Twelve-Point Spherical Coordinate XE "Coordinate"  Address XE "Address" 
Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" 
Local XE "Local"  Interface Plane XE "Local Interface Plane" s XE "Local Interface Planes" 

 XE "Planes" 
Remote XE "Remote"  Interface Plane XE "Remote Interface Plane" s XE "Remote Interface Planes" 

 XE "Planes" 
Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" 
Cerebellum XE "Cerebellum" 
Autonomic Function XE "Autonomic Function" s XE "Autonomic Functions"  Plane XE "Autonomic Functions Plane" s XE "Autonomic Functions Planes" 

 XE "Planes" 
Orientation XE "Orientation"  and Coordination XE "Coordination"  Plane XE "Orientation and Coordination Plane" s XE "Orientation and Coordination Planes" 

 XE "Planes" 
Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" 
Audio-Visual Cortex XE "Cortex" 

 XE "Audio-Visual Cortex" 
Auditory Plane XE "Auditory Plane" s XE "Auditory Planes" 

 XE "Planes" 
Visual Plane XE "Visual Plane" s XE "Visual Planes" 

 XE "Planes" 
Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" 
Cerebrum XE "Cerebrum" 
Awareness XE "Awareness"  and Memory XE "Memory"  Plane XE "Awareness and Memory Plane" s XE "Awareness and Memory Planes" 

 XE "Planes" 
Testing XE "Testing"  and Sampling XE "Sampling"  Plane XE "Testing and Sampling Plane" s XE "Testing and Sampling Planes" 

 XE "Planes" 
Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" 
Through-put XE "Through-put" 
Data XE "Data"  Processing Cycle XE "Cycle"  and Sequence XE "Data Processing Sequence" 

 XE "Sequence" 

 XE "Data Processing Cycle and Sequence" 

 XE "Cycle and Sequence" 
Functionality XE "Functionality" 
Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" 
Intricateness XE "Intricateness" 
Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors" 
Focus XE "Focus" 
Attention XE "Attention" , Awareness XE "Awareness" , and Recollection XE "Attention, Awareness, and Recollection" 

 XE "Recollection" 
Flow XE "Flow" 
Neural XE "Neural"  and Learn XE "Learn"  Propagation XE "Neural and Learn Propagation" 

 XE "Learn Propagation" 

 XE "Propagation" 
Cascade XE "Cascade" 
Cascaded XE "Cascaded"  Values XE "Cascaded Values" 
Rhythm XE "Rhythm" 
Temporal XE "Temporal"  Rhythms XE "Temporal Rhythms" 

 XE "Rhythms" 
Learning XE "Learning" 
Evaluation XE "Evaluation"  and Adaptation XE "Evaluation and Adaptation" 

 XE "Adaptation" 
Core Program XE "Core Program" 
Integral Code

Implementation XE "Implementation" 
Pre-, Post-, Parallel, and Distributed Processing XE "Pre-  and Post-Processing" 

 XE "Auras, Chakras, and Brainwaves" 

 XE "Brainwaves" 

 XE "Distributed Processing" 
Health

Isolation XE "Isolation"  and Immunity XE "Immunity" 
Prosthetic XE "Prosthetic"  Human XE "Human"  Interface XE "Human Interface" 

 XE "Prosthetic Human Interface" 
Auras XE "Auras" , Chakras XE "Chakras" , and Brainwaves XE "Auras, Chakras, and Brainwaves" 

 XE "Brainwaves" 
Gender XE "Gender"  Orientation XE "Gender Orientation" 

 XE "Orientation" 
Female XE "Female" , Male XE "Male" , or Other XE "Female, Male, or Other" 

 XE "Other" 
Immortality XE "Immortality" 
Replication XE "Replication" , Reproduction XE "Reproduction" , and Redundancy XE "Replication, Reproduction, and Redundancy" 

 XE "Redundancy" 
Future XE "Future" 
Hardware XE "Hardware"  Requirements, Solutions, and Evolution XE "Hardware Requirements" 

 XE "Evolution" 
Chapter

2

Chapter 2 Multi-dimensional XE "Multi-dimensional" ity XE "Multi-dimensionality" 
2.1 Dimensional XE "Dimensional"  Address XE "Dimensional Address" 

 XE "Address" 
The two things that create the magic of Intelligence XE "Intelligence"  for the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  are Multi-dimensional XE "Multi-dimensional" ity XE "Multi-dimensionality"  and Connectivity XE "Connectivity" .  (Connectivity is discussed in Connectivity – Classes XE "Classes"  and Connections XE "Classes and Connections" 

 XE "Connections" ).  The rest of this book is dedicated to practicality issues such as Through-put XE "Through-put" , Timing XE "Timing" , Organization XE "Organization" , and Implementation XE "Through-put, Timing, Organization, and Implementation" 

 XE "Implementation" .  Such topics are fascinating in that they facilitate the Hologenic Brain’s becoming a reality, but if you’re interested in the magic behind the science, make special effort to internalize the information on Multi-dimensionality and Connectivity.

To state the obvious, anything with more than one aspect is Multi-dimensional XE "Multi-dimensional" .  This definition applies to just about everything in our lives.  Everything from the ability to walk to the navigation of complex Social Interaction XE "Social Interaction" s XE "Social Interactions" 

 XE "Interactions"  is dealt with in Multi-dimensional fashion.  Each node in the Hologenic Matrix XE "Hologenic Matrix"  stores and retrieves a value according to its own individual Multi-dimensional Address XE "Multi-dimensional Address" .  The Variables XE "Variables"  for these Multi-dimensional Addresses XE "Addresses"  are provided by the Connectivity XE "Connectivity"  of the Hologenic Matrix XE "Matrix" .  Any Connection to a Node XE "Node"  becomes one of the many Variables in that Node’s data Address XE "Address" .  Connections XE "Connections"  such as Proximity XE "Proximity"  Nodes XE "Proximity Nodes" 

 XE "Nodes" , Global XE "Global" , Regional XE "Regional" , Functional XE "Functional" , Specific XE "Specific" , and Singular XE "Proximity Nodes, Global, Regional, Functional, Specific, and Singular" 

 XE "Singular"  Inputs XE "Inputs"  all contribute to the Multi-dimensionality XE "Multi-dimensionality"  of the specific Node’s Address for storing and retrieving its value.

The Multi-dimensional XE "Multi-dimensional"  Address XE "Multi-dimensional Address" 

 XE "Address"  for a Node XE "Node" ’s data is governed by simple rules.  

	DIMENSIONAL RULES

	Dimensional XE "Dimensional"  Contribution XE "Dimensional Contribution" 
	Each input counts as a Dimension XE "Dimension" 

	Dimensional XE "Dimensional"  Abstinence XE "Abstinence" 
	Missing inputs or “0” are overlooked

	Dimensional XE "Dimensional"  Proximity XE "Dimensional Proximity" 

 XE "Proximity" 
	A range plus or minus allows flexibility

	Dimensional XE "Dimensional"  Resolution XE "Dimensional Resolution" 

 XE "Resolution" 
	Separate bit Resolution XE "Resolution"  of each Dimension XE "Dimension" 

	Dimensional XE "Dimensional"  Inhibition XE "Dimensional Inhibition" 
	Negative Dimensions XE "Dimensions"  act as brakes


Table 2‑A  Dimensional XE "Dimensional"  Rules XE "Rules" .

Dimensional XE "Dimensional"  Contribution XE "Dimensional Contribution"  includes the value of any Input XE "Input"  as an additional Variable XE "Variable"  in the Node XE "Node" ’s data Address XE "Address" , and Dimensional Absence XE "Dimensional Absence"  allows the lack of data or the lack of presence of any Input to be merely overlooked and not factored into any current Multi-dimensional XE "Multi-dimensional"  Address XE "Multi-dimensional Address" .  These two simple rules create the make-up of the Multi-dimensional Addresses XE "Addresses"  for Nodes XE "Nodes" .  Dimensional Proximity XE "Dimensional Proximity" 

 XE "Proximity"  and Dimensional Resolution XE "Dimensional Resolution" 

 XE "Resolution"  determine the degree of Finiteness XE "Finiteness"  or Flexibility XE "Flexibility"  the Node has in returning applicable data.  To a certain degree, the more flexible the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  is, the more capable it becomes.  Finally, Dimensional Inhibition XE "Dimensional Inhibition"  allows a Negative Input XE "Negative Input"  to act in an Inhibitory XE "Inhibitory"  capacity in the Multi-dimensional Address thus suppressing the expected data Output XE "Output"  or interchanging it for a different, more applicable Output.  Beyond this, the functionality of the Addresses is determined by means of Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters"  relating to the data storage and retrieval.  (Such Control Parameters are better discussed in Functionality XE "Functionality"  – Control Parameters).

To understand how a Multi-dimensional XE "Multi-dimensional"  Address XE "Multi-dimensional Address"  works, it is best to step through the gradual building up of Variables XE "Variables"  in a symbolic example.  Lets say that we want to use a single Multidimensional Address XE "Address"  to identify between four different individuals: John, Mary, Sue, and Bill.  We will limit each dimension to having three possible Inputs XE "Inputs"  in order to force the example.  The first Input XE "Input"  to consider is hair color.

	Hair Color
	Dark
	Med
	Light

	
	John, Mary
	Sue
	Bill


Table 2‑B Multi-dimensional XE "Multi-dimensional"  Address XE "Multi-dimensional Address" 

 XE "Address"  Example #1

This single Dimension XE "Dimension"  would identify Sue or Bill but it would be unable to identify between John and Mary.  By adding the second Dimension of hair length, we are better able to delineate between the people.

	Hair Color
	Dark
	Med
	Light

	
	John, Mary
	Sue
	Bill

	Hair Length
	Short
	Med
	Long

	
	John, Bill
	Mary
	Sue


Table 2‑C Multi-dimensional XE "Multi-dimensional"  Address XE "Multi-dimensional Address" 

 XE "Address"  Example #2

By adding more Dimensions XE "Dimensions" , identifying the individuals becomes easier and more certain.

	Hair Color
	Dark
	Med
	Light

	
	John, Mary
	Sue
	Bill

	Hair Length
	Short
	Med
	Long

	
	John, Bill
	Mary
	Sue

	Eye Color
	Blue
	Brown
	Other XE "Other" 

	
	
	John, Mary, Sue, Bill
	

	Weight XE "Weight" 
	Light
	Med
	Heavy

	
	Sue
	John, Mary
	Bill


Table 2‑D Multi-dimensional XE "Multi-dimensional"  Address XE "Multi-dimensional Address" 

 XE "Address"  Example #3

If you are trying to identify an individual with short, light hair and brown eyes who is heavy, the Multidimensional Address XE "Address"  returns a value of “Bill”.  Even with Dimensional XE "Dimensional"  Absence XE "Dimensional Absence"  for hair length, the Dimensional Contribution XE "Dimensional Contribution" s of dark hair, brown eyes, and medium weight returns a value of “Mary” appropriately.  Let’s say that Sue gets her hair cut so that it is now medium length instead of long.  In the event that an individual’s Dimensions XE "Dimensions"  change, the Address will not find a match, however, with the ability to learn, the Address will adapt for pursuant queries.  Another approach is to increase the range of the Dimensional Proximity XE "Dimensional Proximity" 

 XE "Proximity"  such that the change from long to medium length hair will still return a value of “Sue”.  This could yield erroneous values, but as long as the majority of the Dimensions are correct for a value of “Sue” the results should present accordingly.

The many Nodes XE "Nodes"  within the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  have a multitude of Dimensional XE "Dimensional"  variables.  As a base, the Connectivity XE "Connectivity"  of the Proximity XE "Proximity"  Nodes XE "Proximity Nodes"  allows for feedback of previous Outputs XE "Outputs"  as Dimensional variables as well as including information from the neighboring Nodes.  Additionally, Inputs XE "Inputs"  from the various Classes XE "Classes"  and Connections XE "Classes and Connections" 

 XE "Connections"  combine to create integral and thoroughly Interactive XE "Interactive"  Multi-dimensional XE "Multi-dimensional"  Address XE "Multi-dimensional Address" es XE "Addresses" .  It is the extended Multi-dimensionality XE "Multi-dimensionality"  of these Nodes that allows the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  to have True Intelligence XE "True Intelligence" 

 XE "Intelligence"  and Adaptability XE "Adaptability" .  As I’ve said, this is the Magic behind the science.
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Chapter 3 Connectivity XE "Connectivity" 
3.1 Classes XE "Classes"  and Connections XE "Classes and Connections" 

 XE "Connections" 
The two things that create the magic of Intelligence XE "Intelligence"  for the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  are Multi-dimensional XE "Multi-dimensional" ity XE "Multi-dimensionality"  and Connectivity XE "Connectivity" .  (Multi-dimensionality is discussed in Multi-dimensionality – Dimensional XE "Dimensional"  Address XE "Dimensional Address" 

 XE "Address" ).  The rest of this book is dedicated to practicality issues such as Through-put XE "Through-put" , Timing XE "Timing" , Organization XE "Organization" , and Implementation XE "Through-put, Timing, Organization, and Implementation" 

 XE "Implementation" .  Such topics are fascinating in that they facilitate the Hologenic Brain becoming a reality, but if you’re interested in the magic behind the science, make special effort to internalize the information on Multi-dimensionality and Connectivity.

Connectivity XE "Connectivity"  is the means by which all Interaction XE "Interaction"  happens.  The basic Hologenic Matrix XE "Hologenic Matrix"  is a Three-dimensional XE "Three-dimensional"  collection of Nodes XE "Nodes"  in eight Regions XE "Regions"  that must be connected before anything meaningful can happen.  The Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  accomplishes these Connections XE "Connections"  by Outputting its Neural XE "Neural"  and Learn XE "Learn"  Data XE "Data"  to memory labeled according to various Classifications (Class Memory XE "Class Memory" 

 XE "Memory" ).  The range of Classes XE "Classes"  cover Global XE "Global" , Regional XE "Regional" , Functional XE "Functional" , Specific XE "Specific" , Singular XE "Singular" , Node, and Proximity XE "Global, Regional, Functional, Specific, Singular, Node, and Proximity" 

 XE "Proximity" .  The burden of the Connection is placed on the Retrieving XE "Retrieving"  Node XE "Retrieving Node" s.  This saves on processor and memory demands.  Take the Global Class for instance; rather than Output XE "Output"  to every Node XE "Node"  in the Matrix XE "Matrix" , the data is Output to and stored in a collective memory slot labeled as Global Class.  To facilitate multiple Variables XE "Variables"  within each Class, the Node first accesses the Class Retrieval List XE "Class Retrieval List" s XE "Retrieval Lists"  for all of the applicable classes.  In this example, the Node would retrieve the Global Class Retrieval XE "Retrieval"  List XE "Retrieval List"  which informs the Node where to find the appropriate Global Class Variables.  In turn, each individual Node retrieves that data as it steps through its throughput procedures.  All of the Connections in the Hologenic Brain are managed in this Class-retrieval XE "Class-retrieval"  fashion.

The biggest advantage of using Class-retrieval XE "Class-retrieval"  for connections is that any connection can be made, shared, or modified virtually without limits or barriers.  One could actually abandon the Address XE "Address"  system described herein and revert back to the Three-dimensional XE "Three-dimensional"  Hologenic Matrix XE "Hologenic Matrix"  of Nodes XE "Nodes"  and connect them in any fashion Desired.  In theory, with a fine enough resolution available in the future, the Connections XE "Connections"  could be made to duplicate the physical Connections in a specific human’s brain.  With the physical Connectivity XE "Connectivity"  of one’s brain duplicated, it would be a small step to also duplicate the functionality and memories of that brain as well.  A Matrix of a large enough Volume could duplicate an entire body and its Interactivity XE "Interactivity"  thus allowing for imprinting of the entire person and their environment.  The Nodes of the Hologenic Matrix XE "Matrix"  would serve as sculpting medium, and the Connectivity would be the sculpture.

In the absence of such Anatomical Resolution XE "Anatomical Resolution" 

 XE "Resolution" , the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  has been organized and Addressed as described in the sections on the Direct I/O Cortex XE "Direct I/O Cortex" , the Cerebellum XE "Cerebellum" , the Audio-visual Cortex XE "Cortex" , and the Cerebrum XE "Cerebrum" .  During the Input XE "Input"  cycle, each Node XE "Node"  in the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  retrieves any instructions that would apply to its Coordinates XE "Coordinates"  in the form of Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" .  These Control Parameters contain functional instructions and retrieval lists for individual Nodes XE "Nodes"  to follow during the current cycle.  (Functionality XE "Functionality"  and Control Parameters are better discussed in Functionality – Control Parameters).

Following the subject matter of the current section on Connectivity XE "Connectivity" , the focus at the moment is on the Retrieval XE "Retrieval"  List XE "Retrieval List" s XE "Retrieval Lists" .  The most basic Retrieval List controls which Nodes XE "Nodes"  will be considered Proximity XE "Proximity"  Nodes XE "Proximity Nodes" .  There are Neural XE "Neural"  Proximity Nodes and Reverse Propagated XE "Reverse Propagated" 

 XE "Propagated"  (Flow XE "Flow" ) Learn XE "Learn"  Proximity Nodes (See Flow – Neural and Learn Propagation XE "Neural and Learn Propagation" 

 XE "Learn Propagation" ).  The Propagation XE "Propagation"  Pattern XE "Propagation Pattern" s XE "Propagation Patterns"  for Proximity Nodes are changeable by adjusting the Core Program XE "Core Program"  Code XE "Core Program Code"  for the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" , but the base Propagation Pattern allows for a Holographic XE "Holographic"  Interactivity XE "Interactivity"  of information between Nodes as well as a Temporal XE "Temporal"  Cascade XE "Temporal Cascade" 

 XE "Cascade"  of values which take Sequential XE "Sequential"  data into account.  Functionally XE "Functionally" , the Proximity Propagation is equivalent to a column of Nodes with Connections XE "Connections"  which spiral toward the center while simultaneously spiraling from the center toward the outside.  This effect is created by Connecting an Inward Spiral XE "Inward Spiral" 

 XE "Spiral"  and Connecting an Outward Spiral XE "Outward Spiral"  then combining the two spirals and all their Connections into one Simultaneous Spiral XE "Simultaneous Spiral"  with a straight Connection through the column and each individual Node XE "Node"  also Connected to itself.

Figure 3‑3‑A Re-circulating XE "Re-circulating"  Connectivity XE "Re-circulating Connectivity" 

 XE "Connectivity" .

This Combined Spiral XE "Spiral"  column is then folded in half to form two parallel rows which behave identical to the spiral column.

Figure 3‑3‑B Spiral XE "Spiral"  column folded into parallel rows.

A quick study of the Connectivity XE "Connectivity"  of the parallel rows shows that data is passed left and right simultaneously.  This array is expanded to include additional parallel rows with the same Connectivity.

Figure 3‑3‑C Extended parallel rows.

The extension of the parallel rows has the effect of transforming the flat, circular Connectivity XE "Connectivity"  of the parallel pair of rows into the Three-dimensional XE "Three-dimensional" , cylindrical Connectivity of the extended parallel rows with data simultaneously Re-circulating XE "Re-circulating"  up and down the length of the cylinder as well as on the inward and outward flat Spirals XE "Spirals" .

Figure 3‑3‑D Cylindrical extension of Connectivity XE "Connectivity" .

Of course, we are thus far still only utilizing two Dimensions XE "Dimensions"  of our Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .

The next step is to expand this plane into the third Dimension XE "Dimension"  by creating similar but parallel Planes XE "Planes" .  It takes a minimum of twenty-seven Nodes XE "Nodes"  (a 3 x 3 x 3 cube) to demonstrate the Connectivity XE "Connectivity"  afforded by the third Dimension with the center most Node XE "Node"  experiencing the most Connections XE "Connections" .  Re-circulating XE "Re-circulating"  parallel Planes of Connections are oriented in four directions allowing for mutual interference and intersection between planes at every Node.  This Interconnectivity XE "Interconnectivity"  of the Planes which represent Re-circulating cylinders of pathways is Holographic XE "Holographic"  by nature.  Every Node has indirect contact with every other Node within that Region.

Figure 3‑3‑E Top view of Propagation XE "Propagation"  Planes XE "Planes" .

The center most Node XE "Node"  in our sample block of twenty-seven Nodes XE "Nodes"  demonstrates the Connectivity XE "Connectivity"  for Proximity XE "Proximity"  Nodes XE "Proximity Nodes" .

Figure 3‑3‑F Sample Node XE "Node"  block and Proximity XE "Proximity"  Connectivity XE "Connectivity" .

A sample list for Proximity XE "Proximity"  Connectivity XE "Connectivity"  Neural XE "Neural"  Class-retrieval XE "Class-retrieval"  would look like:

	Neural XE "Neural"  Class Nodes XE "Nodes" 
	(n, n-1, n)
	(n, n, n)

	(n-1, n+1, n-1)
	(n-1, n+1, n)
	(n-1, n+1, n+1)

	(n, n+1, n-1)
	(n, n+1, n)
	(n, n+1, n+1)

	(n+1, n+1, n-1)
	(n+1, n+1, n)
	(n+1, n+1, n+1)


Table 3‑A Sample Neural XE "Neural"  Class retrieval List.

A sample list for Back-propagated XE "Back-propagated"  Proximity XE "Proximity"  Connectivity XE "Connectivity"  Learn XE "Learn"  Class-retrieval XE "Class-retrieval"  would look like:

	Learn XE "Learn"  Class Nodes XE "Nodes" 
	(n, n+1, n)
	(n, n, n)

	(n-1, n-1, n-1)
	(n-1, n-1, n)
	(n-1, n-1, n+1)

	(n, n-1, n-1)
	(n, n-1, n)
	(n, n-1, n+1)

	(n+1, n-1, n-1)
	(n+1, n-1, n)
	(n+1, n-1, n+1)


Table 3‑B Sample Back-propagated XE "Back-propagated"  Learn XE "Learn"  Class-retrieval XE "Class-retrieval"  list.

These lists of Coordinates XE "Coordinates"  may not seem intuitive to Flow XE "Flow" , but you must remember that data Interactivity XE "Interactivity"  and Flow in the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  is based on Retrieval XE "Retrieval"  of Class Memory XE "Class Memory" 

 XE "Memory"  not the sending of information.

All of the Proximity XE "Proximity"  data is Retrieved from Singular XE "Singular"  Class data for individual Nodes XE "Nodes" .  Such Singular Class Data XE "Class Data" 

 XE "Data"  can be used to make any Connection that Retrieves from one Singular Node XE "Node" .  The next option of Class-retrieval XE "Class-retrieval"  is Specific XE "Specific" -class-retrieval.  It is labeled as Specific because you “specify” the group or groups of Nodes from which the data will be Retrieved.  The simplest examples of Specific Class Retrieval XE "Retrieval"  are the Connections XE "Connections"  between Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes"  as well as the Crosstalk between adjacent Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" 

 XE "Address"  Plane XE "Address Plane" s XE "Planes" 

 XE "Address Planes" .  Another simple example of Specific-class Connections is the linking of left and right visual Addresses XE "Addresses"  for bi-optic Control XE "Control"  and stereo Interactivity XE "Interactivity"  of the visual data.  These Connections are managed as inclusive groups or objects of data to be Retrieved as instructed by the Control Parameters XE "Control Parameters" 

 XE "Parameters" .  Specific Class Retrieval also manages the many Inputs XE "Inputs"  and Outputs XE "Outputs" .  Overall, Specific Class Retrieval is the mainstay of practical Connection to the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" .

The next classification of Connections XE "Connections"  is the Functional XE "Functional" -class.  Any Connection or group of Connections that share a similar function can be collectively linked.  This allows for Nodes XE "Nodes"  that may be at distinctly separate locations within the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  but linked Functionally XE "Functionally"  to share value Retrieval XE "Retrieval" .  More general Functional Classes XE "Classes"  may represent:

Balance XE "Balance" 
Coordination XE "Coordination" 
Touch XE "Touch" 
Pain

Awake

Asleep

Conscious XE "Conscious" 
Subconscious

Alertness

Relaxation

Survival Needs


Energy XE "Energy"  / Elimination


Pressures XE "Pressures" , Levels XE "Levels" , Voltages XE "Voltages" 

Temperature / Environment XE "Environment" 
These Connections XE "Connections"  are equivalent to the influence of hormones, chemical messengers, and drugs on the human body.

Working up the Retrieval XE "Retrieval"  Classifications, the Regional XE "Regional"  Class presents as a self-explanatory grouping.  Any Regional Class data is Retrieved by all Nodes XE "Nodes"  within the intended Region.  This is useful for giving Input XE "Input"  within the eight separate Regions XE "Regions"  according to specific needs.

Of course, the most general Classification XE "Classification"  is Global XE "Global" -class XE "Global-class" -Retrieval XE "Retrieval" .  This classification is useful when you have a need to influence the entire Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  at once.  Global-class-retrieval exerts a unifying influence over the entire Hologenic Brain since it compiles the Output XE "Output"  from every Node XE "Node"  in the Matrix XE "Matrix" .  If the majority of Nodes XE "Nodes"  Output a high value, a correspondingly high value will be Retrieved by all Nodes in the Matrix.  In this manner, all Nodes are influenced toward a similar state of activity.

The importance of any Connection can be changed by manipulating its Weighted XE "Weighted"  Connection Density XE "Weighted Connection Density" .  The Weighted Connection Density XE "Connection Density"  for Connections XE "Connections"  can be manipulated Manually XE "Manually" , by Class, or as a function of the Learning XE "Learning"  process (See Learning – Evaluation XE "Evaluation"  and Adaptation XE "Adaptation" 

 XE "Evaluation and Adaptation" ).  As a base, every Connection is Weighted with a Density XE "Density"  of 1.  Increasing the Connection Density (2,4,8,etc.) compounds how many times that particular Connection is counted in the making up of the Multi-dimensional XE "Multi-dimensional"  Address XE "Multi-dimensional Address" 

 XE "Address"  for the Node XE "Node"  to which it Connects.  As a simplified example, consider a Node with three Connections all Weighted with a Connection Density of 1.  In this situation each Connection has 1/3 Influence XE "Influence"  or one out of the three votes toward the Node’s Input XE "Input" .  Suppose the Weighted Connection Density for one of the Connections is changed to a Density of 8.  Now that Connection has 8/10 (4/5) Influence or eight out of the ten votes toward the Node’s Input.  Though it is potentially possible for either or both of the two single-weighted Connections to outweigh the one eight-weighted Connection, it is not very likely.  Most likely, the single Connection with a Weighted Connection Density of 8 will dominate the Input to that particular Node as well as the decision for the Node’s Output XE "Output" .
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Chapter 4 Expandability XE "Expandable" \b 
4.1 Regional XE "Regional"  Matrix XE "Regional Matrix" 

 XE "Matrix" 
Figure 4 ‑4‑A Left Hemisphere XE "Hemisphere"  Region Sketch

The Hologenic Brain XE "Hologenic Brain" \b 

 XE "Brain"  is comprised of a Three-dimensional XE "Three-dimensional"  Matrix XE "Three-dimensional Matrix"  of Nodes XE "Nodes"  arranged with x, y, and z Coordinates XE "Coordinates" .  The Planes XE "Planes"  where x, y, and z = 0 divide the Matrix XE "Matrix"  into eight Regions XE "Regions" .  Any Node XE "Node"  having an x, y, or z Coordinate XE "Coordinate"  of “0” is Nullified XE "Nullified"  thereby creating a distinct separation for the Regions.  With an Origin XE "Origin"  of (0,0,0), the Regions and their separating Planes are numerically Expandable XE "Expandable"  to infinity.  This allows for increasing the volume of the Hologenic Matrix XE "Hologenic Matrix"  as Hardware XE "Hardware"  capacities are improved over time.  (Increasing the Density XE "Density"  of the Hologenic Matrix is discussed in the chapter titled:  Intricateness XE "Intricateness"  – Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors" .)  The size and dimensions of each Region is limited by establishing Maximum Absolute Value XE "Maximum Absolute Value" s XE "Maximum Absolute Values"  for x, y, and z within each region.  Each Coordinate Limit XE "Coordinate Limit"  for x, y, or z is individually adjustable.  These limits are specific to the individual Regions, however, it is recommended that the Regional XE "Regional"  Coordinate Limits for corresponding Regions of the left and right halves of the Hologenic Brain be maintained at similar Thresholds XE "Thresholds" .  Such Bilateral Symmetry XE "Bilateral Symmetry" 

 XE "Symmetry"  accommodates shared function and communication between the corresponding left and right Regions of the Hologenic Brain.

The Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  is organized into left and right Hemispheres XE "Hemispheres"  with four Regions XE "Regions"  in each.  The two Hemispheres are functionally and spatially Mirrored XE "Mirrored"  such that diagrams and descriptions of one Hemisphere XE "Hemisphere"  should adequately relay information about the entire Hologenic Brain.  As a Convention XE "Convention" , I will refer to only four Regions or Cortexes XE "Cortexes"  with the understanding that bilateral structure yields a total of eight Regions or Cortexes.

The four Regions XE "Regions"  or Cortexes XE "Cortexes"  of each Hemisphere XE "Hemisphere"  are debatably organized according to their level of function and relationship to each other.  These are discussed in greater degree in their respective chapters:

Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" 
Local XE "Local"  Interface Plane XE "Local Interface Plane" s XE "Local Interface Planes" 

 XE "Planes" 
Remote XE "Remote"  Interface Plane XE "Remote Interface Plane" s XE "Remote Interface Planes" 

 XE "Planes" 
Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" 
Cerebellum XE "Cerebellum" 
Autonomic Function XE "Autonomic Function" s XE "Autonomic Functions"  Plane XE "Autonomic Functions Plane" s XE "Autonomic Functions Planes" 

 XE "Planes" 
Orientation XE "Orientation"  and Coordination XE "Coordination"  Plane XE "Orientation and Coordination Plane" s XE "Orientation and Coordination Planes" 

 XE "Planes" 
Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" 
Audio-Visual Cortex XE "Cortex" 

 XE "Audio-Visual Cortex" 
Auditory Plane XE "Auditory Plane" s XE "Auditory Planes" 

 XE "Planes" 
Visual Plane XE "Visual Plane" s XE "Visual Planes" 

 XE "Planes" 
Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" 
Cerebrum XE "Cerebrum" 
Awareness XE "Awareness"  and Memory XE "Memory"  Plane XE "Awareness and Memory Plane" s XE "Awareness and Memory Planes" 

 XE "Planes" 
Testing XE "Testing"  and Sampling XE "Sampling"  Plane XE "Testing and Sampling Plane" s XE "Testing and Sampling Planes" 

 XE "Planes" 
Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" 
4.2 RRF – Regional XE "Regional"  Resolution XE "Resolution"  Fineness

This is the basic Resolution XE "Resolution"  Factor XE "Resolution Factor"  that determines how many Fractional Coordinate XE "Coordinate"  Nodes XE "Fractional Coordinate Nodes" 

 XE "Nodes"  are addressed between the Whole Number XE "Whole Number"  Coordinates XE "Coordinates"  of the Hologenic Matrix XE "Hologenic Matrix" .  This factor can Infinitely XE "Infinitely"  Expand the volume of the Matrix XE "Matrix"  by making the Node XE "Node"  Interval Infinitely smaller.

4.3 RSV – Regional XE "Regional"  Sample Volume

This factor determines the total number of Whole Number XE "Whole Number"  Coordinates XE "Coordinates"  in the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  by establishing three Limiting Coordinate XE "Coordinate"  Plane XE "Limiting Coordinate Plane" s XE "Limiting Coordinate Planes"  within each Region.  These Planes XE "Planes"  create a boxed-in Region that may be Infinitely XE "Infinitely"  Expanded XE "Infinitely Expanded"  by increasing the absolute value of any of the three Limiting Plane XE "Limiting Plane" s XE "Limiting Planes"  for that Region.

4.4 RDR – Regional XE "Regional"  Depth Richness

The bit-width of the data and values is Variable XE "Variable"  and determines the Resolution XE "Resolution"  of the Variables XE "Variables"  that make up the Multidimensional Address XE "Address"  for the Nodes XE "Nodes" .  This is perhaps best understood when compared to the grayscale or color Resolution of computer monitors.
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Chapter 5 Physical XE "Physical" 
5.1 Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" 

 XE "Address" 
Figure 5‑5‑A Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" 

 XE "Address" 
The external, Physical XE "Physical"  world is represented within the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  by using a Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" 

 XE "Address" .  Such an address is not a steadfast rule so much as it is a Convention XE "Convention"  which promotes Three-dimensional XE "Three-dimensional"  Representation XE "Three-dimensional Representation"  within the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  One could just as easily use Latitude XE "Latitude"  and Longitude XE "Longitude"  coordinates and achieve the same results.  The Twelve-point Spherical Coordinate Address system is best described as a 12-hour clock dial circling a sphere horizontally as would an equator.  The 12:00 hour is positioned directly forward and the 6:00 hour is positioned directly behind.  3:00 is to the right, and 9:00 is to the left.  Six additional 12-hour dials are positioned such that they all have their 12:00 hour directly above and have their 6:00 hour directly below.  The six dials are positioned such that the 3:00 hours of the dials are distributed at the 12:00, 1:00, 2:00, 3:00, 4:00, 5:00, and 5:00 hours of the original horizontal dial.  Their 9:00 hours are correspondingly distributed over hours 6 through 11 of the horizontal dial.  This arrangement creates a grid that completely encapsulates the sphere and can directionally represent its three-dimensional surface and the surrounding space with the use of two intersecting grid Coordinates XE "Coordinates" .

The represented sphere is divided into left and right halves for representation in the corresponding halves of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" .  The twelve-hour dial which is at the severing point of the sphere has its Coordinates XE "Coordinates"  represented in both the left and right Hemispheres XE "Hemispheres"  so as to provide continuity and framing for the separate halves.  By Convention XE "Convention" , the lowest front Coordinate XE "Coordinate"  of 6:00x12:00 will be closest to the Origin XE "Origin" , (0,0,0), and the highest rear coordinate of 12:00x6:00 will be furthest from the Origin, (0,0,0), in any plane where the Twelve-point Spherical Coordinate Address XE "Twelve-point Spherical Coordinate Address" 

 XE "Address"  is utilized.  As a means of buffering, the lowest front coordinate for any plane using Twelve-point Spherical Coordinates XE "Twelve-point Spherical Coordinates"  shall be positioned at (|3|,|3|,|3|) [absolute value coordinates].  This consistency creates an internal Interaction XE "Interaction"  which spatially mimics the external source of the stimuli.  If the Conventions XE "Conventions"  of this Address are adhered to, Addition XE "Addition" , Expansion XE "Expansion" , and/or Replacement XE "Addition, Expansion, and/or Replacement" 

 XE "Replacement"  of sensory and motor capabilities remains Forward Compatible and/or Adaptable XE "Forward Compatible and/or Adaptable" .
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Chapter 6 Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" 
Figure 6‑6‑A Left Hemisphere XE "Hemisphere"  Region Sketch; attention: Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" 
The Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex"  is the most computer-oriented portion of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" .  Local XE "Local"  Interface and Remote XE "Remote"  Interface Plane XE "Remote Interface Plane" s XE "Remote Interface Planes" 

 XE "Planes"  allow for interaction with all computer controls and communications.  This arrangement recruits the PC XE "PC"  as an electronic body for the Hologenic Brain.  Positioned between the Cerebrum XE "Cerebrum"  and the Cerebellum XE "Cerebellum" , the Direct I/O Cortex is the bridge between the voluntary interactive process of the Cerebrum and the autonomic, self-maintaining functions of the Cerebellum.

Local XE "Local"  Interface Plane XE "Local Interface Plane" s XE "Local Interface Planes" 

 XE "Planes" 
Figure 6‑6‑B Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Address" 

 XE "Twelve-point Spherical Coordinate Address" ; attention: Local XE "Local"  Interface Plane XE "Local Interface Plane" s XE "Local Interface Planes" 

 XE "Planes" .

The Local XE "Local"  Interface Plane XE "Local Interface Plane" 

 XE "Plane"  is the Input XE "Input"  and Output XE "Output"  address for Keyboards XE "Keyboards" , Mice XE "Mice" , Devices XE "Devices" , and any other interactive PC XE "PC"  Controllers XE "Keyboards, Mice, Devices, and any other interactive PC Controllers" 

 XE "PC Controllers"  to interact with the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Any Address XE "Address"  Plane XE "Address Plane"  in the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  can be set-up to Disabled XE "Disabled" , Listen-only XE "Listen-only" , Listen-and-contribute XE "Listen-and-contribute" , Intercept-and-interpret XE "Intercept-and-interpret" , or Selective XE "Selective" -interaction XE "Disabled, Listen-only, Listen-and-contribute, Intercept-and-interpret, or Selective-interaction" .  These options allow for progressive Control by the Hologenic Brain during training situations until it is refined enough to decide for itself with the Selective-interaction XE "Selective-interaction"  setting.  (These settings are further discussed in Functionality XE "Functionality"  – Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" ).

The Local XE "Local"  Interface Plane XE "Local Interface Plane" 

 XE "Plane"  is where simple Interaction training can begin with the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  even without the advent of microphones or speakers.  With the setting of Listen-only XE "Listen-only" , the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  can start recognizing text and mouse Sequences XE "Sequences"  even before it is given vision by means of monitor Input XE "Input"  or cameras and hearing by means of microphones and access to speaker signals.  With the addition of these and other facilities, the quality of Association XE "Association"  and Interaction XE "Interaction"  can better accommodate the Listen-and-contribute XE "Listen-and-contribute"  setting while the Intercept-and-contribute and the Selective XE "Selective" -interaction XE "Selective-interaction"  settings are best reserved until sufficient Cognitive XE "Cognitive"  ability has developed.

The choice of address location for Keyboard XE "Keyboard" , Mice XE "Mice" , Devices XE "Devices" , and other Interactive XE "Interactive"  PC XE "PC"  Controllers XE "PC Controllers"  is flexible, however, it is recommended that the locations be chosen along the forward coordinates of the 12:00 hour on the horizontal dial such that the data is shared by both left and right Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex"  Planes XE "Planes" .  This allows both Cortexes XE "Cortexes"  to act upon the data as though they were one combined Cortex.  The Outputs XE "Outputs"  from shared Address XE "Address"  coordinates are combined for a unified effect.

There is a Variable XE "Variable"  Density XE "Density"  Cross-talk XE "Cross-talk"  Connection XE "Variable Density Cross-talk Connection"  between the Local XE "Local"  Interface Plane XE "Local Interface Plane" 

 XE "Plane"  and the Testing XE "Testing"  and Sampling XE "Sampling"  Plane XE "Testing and Sampling Plane"  of the Cerebrum XE "Cerebrum" .  Such Cross-talk is set-up with a Density Setting XE "Density Setting"  of Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  This Variable Cross-talk XE "Variable Cross-talk"  enables establishment of functional relationships between adjacent Regions XE "Regions"  and their Planes XE "Planes" .  It is recommended that the Local Interface Plane retrieve data from the Testing and Sampling Plane at a density of 1/8.

Remote XE "Remote"  Interface Plane XE "Remote Interface Plane" 

 XE "Plane" 
Figure 6‑6‑C Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Address" 

 XE "Twelve-point Spherical Coordinate Address" ; attention: Remote XE "Remote"  Interface Plane XE "Remote Interface Plane" s XE "Remote Interface Planes" 

 XE "Planes" .

The Remote XE "Remote"  Interface Plane XE "Remote Interface Plane" 

 XE "Plane"  is the Input XE "Input"  and Output XE "Output"  Address XE "Address"  for LANs, Links, Modems, USB’s and any other PC XE "PC"  Communications XE "Communications"  to Interact XE "Interact"  with the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Any Address Plane XE "Address Plane"  in the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  can be set-up to Disabled XE "Disabled" , Listen-only XE "Listen-only" , Listen-and-contribute XE "Listen-and-contribute" , Intercept-and-interpret XE "Intercept-and-interpret" , or Selective XE "Selective" -interaction XE "Disabled, Listen-only, Listen-and-contribute, Intercept-and-interpret, or Selective-interaction" .  These options allow for progressive control by the Hologenic Brain during training situations until it is refined enough to decide for itself with the Selective-interaction XE "Selective-interaction"  setting.  (These settings are further discussed in Functionality XE "Functionality"  – Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" ).

The Remote XE "Remote"  Interface Plane XE "Remote Interface Plane" 

 XE "Plane"  is where the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  has direct computer access to the world.  This can be equated as the computer version of telepathy.  This is a rather advanced function and should be set-up to Disabled XE "Disabled"  until its Cognitive XE "Cognitive"  abilities and Hardware XE "Hardware"  capacities have developed sufficiently.  Indirect computer access to the world is still available via access to the Monitor XE "Monitor" , Mouse XE "Mouse" , and Keyboard XE "Monitor, Mouse, and Keyboard" 

 XE "Keyboard"  functions and Interacting XE "Interacting"  with the internet browser and other software available on the PC XE "PC" .  In this manner, the Hologenic Brain can let the available software resources handle the Communication XE "Communication"  rather than trying to filter and interpret it in telepathic fashion.

The choice of Address XE "Address"  locations for LANs, Links, Modems, USB’s and any other PC XE "PC"  Communications XE "Communications"  should be similar to that of the Local XE "Local"  Interface Plane XE "Local Interface Plane" 

 XE "Plane"  for the same reasons.  Central location shared by both the left and right Cortexes XE "Cortexes"  allows both Cortexes to act upon the data as though they were one combined Cortex XE "Cortex" .  The Outputs XE "Outputs"  from shared Address Coordinates XE "Coordinates"  are combined for a unified effect.

There is a Variable XE "Variable"  Density Cross-talk Connection XE "Variable Density Cross-talk Connection"  between the Remote XE "Remote"  Interface Plane XE "Remote Interface Plane"  and the Autonomic Function XE "Autonomic Function" s XE "Autonomic Functions"  Plane XE "Autonomic Functions Plane"  of the Cerebellum XE "Cerebellum" .  Such Cross-talk XE "Cross-talk"  is set-up with a Density XE "Density"  Setting XE "Density Setting"  of Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  This Variable Cross-talk XE "Variable Cross-talk"  enables establishment of functional relationships between adjacent Regions XE "Regions"  and their Planes XE "Planes" .  It is recommended that the Remote Interface Plane XE "Plane"  retrieve data from the Autonomic Functions Plane at a density of 1/8.

Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes"  for the Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" 
Figure 6‑6‑D Left Hemisphere XE "Hemisphere"  Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" ; attention: Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" .

Bilateral Communication Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes"  accommodate Connections XE "Connections"  between left and right like Cortexes XE "Cortexes"  as well as Communication XE "Communication"  with dissimilar Cortexes.  Connections are managed by means of Declaring Classes XE "Declaring Classes"  and Addressing XE "Addressing"   those Classes XE "Classes"  as appropriate.  (Complete discussion of Classes is found in Connectivity XE "Connectivity"  – Classes & Connections).  Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address"  is NOT used in this Plane XE "Plane"  since the Connections convey an internal representation and not an external Three-dimensional XE "Three-dimensional"  reality.  Connections, however, should only be made between similar Address XE "Address"  locations (/x/, /y/, /z/).

Variability XE "Variability"  for the Bilateral Communication Plane XE "Bilateral Communication Plane" s XE "Planes" 

 XE "Bilateral Communication Planes"  takes the form of Density XE "Density"  Set-up XE "Density Set-up" .  (Density is better discussed in Intricateness XE "Intricateness"  – Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors" ).  The options for Bilateral Communication Density XE "Bilateral Communication Density"  are Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  Each Bilateral Communication XE "Communication"  Plane XE "Plane"  Outputs XE "Outputs"  its data to Class Memory XE "Class Memory" 

 XE "Memory"  at the current the current Matrix XE "Matrix"  Density XE "Matrix Density"  for its Region.  A specific Bilateral Communication Plane then retrieves the Class Data XE "Class Data" 

 XE "Data"  from each of the seven other Regions XE "Regions"  according to the Communication Density Setting XE "Density Setting"  that the retrieving Plane has assigned to each of the other seven Planes.

The Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex"  has the following recommended Communication XE "Communication"  Density XE "Density"  Setting XE "Density Setting" s:

	
	Same Hemisphere XE "Hemisphere" 
	Opposite Hemisphere XE "Hemisphere" 

	Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" 
	N/A
	1/1

	Cerebellum XE "Cerebellum" 
	¼
	¼

	Audio-visual Cortex XE "Cortex" 
	½
	½

	Cerebrum XE "Cerebrum" 
	½
	½


Table 6‑A Recommended Communication XE "Communication"  Density XE "Density"  Setting XE "Density Setting" s for the Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" .
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Chapter 7 Cerebellum XE "Cerebellum" 
Figure 7‑7‑A Left Hemisphere XE "Hemisphere"  Region Sketch; attention: Cerebellum XE "Cerebellum" .

The Cerebellum XE "Cerebellum"  is the most Robotics XE "Robotics"  oriented portion of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" .  Autonomic Function XE "Autonomic Function" 

 XE "Function"  and Orientation XE "Orientation"  and Coordination XE "Coordination"  Plane XE "Orientation and Coordination Plane" s XE "Orientation and Coordination Planes" 

 XE "Planes"  allow for Interaction XE "Interaction"  with Robotic XE "Robotic"  sensory and control systems.  This arrangement establishes the Robotics as the Physical XE "Physical"  body for the Hologenic Brain.  Positioned between the Direct I/O Cortex XE "Direct I/O Cortex"  and the Audio-visual Cortex XE "Cortex" , the Cerebellum is the bridge between the computer-oriented aspects of the Direct I/O Cortex and the more human oriented capacities of the Audio-visual Cortex.

Autonomic Function XE "Autonomic Function" s XE "Autonomic Functions"  Plane XE "Autonomic Functions Plane" 

 XE "Plane" 
Figure 7‑7‑B Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Address" 

 XE "Twelve-point Spherical Coordinate Address" ; attention: Autonomic Function XE "Autonomic Function" s XE "Autonomic Functions"  Plane XE "Autonomic Functions Plane" 

 XE "Plane" .

The Autonomic Function XE "Autonomic Function" s XE "Autonomic Functions"  Plane XE "Autonomic Functions Plane" 

 XE "Plane"  is the Input XE "Input"  and Output XE "Output"  Address XE "Address"  for Temperatures XE "Temperatures" , Voltages XE "Voltages" , Pressures XE "Pressures" , Levels XE "Levels" , and any other Autonomic Functions XE "Temperatures, Voltages, Pressures, Levels, and any other Autonomic Functions"  to Interact XE "Interact"  with the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Any Address Plane XE "Address Plane"  in the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  can be set-up to Disabled XE "Disabled" , Listen-only XE "Listen-only" , Listen-and-interpret, or Selective XE "Selective" -interaction XE "Selective-interaction" .  These options allow for progressive Control by the Hologenic Brain during training situations until it is refined enough to decide for itself with the Selective-interaction setting.  (These settings are further discussed in Functionality XE "Functionality"  – Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" ).

The Autonomic Function XE "Autonomic Function" s XE "Autonomic Functions"  Plane XE "Autonomic Functions Plane" 

 XE "Plane"  is where the Robotic XE "Robotic"  systems are monitored and maintained.  These systems can be set-up with self-sufficient maintenance, but allowing the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  to at the least be set up as Listen-and-contribute XE "Listen-and-contribute"  establishes awareness and a degree of control.

The choice of Address XE "Address"  Location for Temperatures XE "Temperatures" , Voltages XE "Voltages" , Pressures XE "Pressures" , Levels XE "Levels" , and any other Autonomic Function XE "Autonomic Function" s XE "Temperatures, Voltages, Pressures, Levels, and any other Autonomic Functions" 

 XE "Autonomic Functions"  is flexible, however, any universal or system-wide data should Interact XE "Interact"  along the forward Coordinates XE "Coordinates"  which are shared between both the left and right Cortexes XE "Cortexes" .  Any location-specific data should Interact at the corresponding Coordinates on the Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" .

There is a Variable XE "Variable"  Density Cross-talk Connection XE "Variable Density Cross-talk Connection"  between the Autonomic Function XE "Autonomic Function" s XE "Autonomic Functions"  Plane XE "Autonomic Functions Plane"  and the Remote XE "Remote"  Interface Plane XE "Remote Interface Plane"  of the Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" .  Such Cross-talk XE "Cross-talk"  is set-up with a Density XE "Density"  Setting XE "Density Setting"  of Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  This Variable Cross-talk XE "Variable Cross-talk"  enables establishment of functional relationships between adjacent Regions XE "Regions"  and their Planes XE "Planes" .  It is recommended that the Autonomic Functions Plane XE "Plane"  retrieve data from the Remote Interface Plane at a Density of 1/8.

Orientation XE "Orientation"  and Coordination XE "Coordination"  Plane XE "Orientation and Coordination Plane" 

 XE "Plane" 
Figure 7‑7‑C Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Address" 

 XE "Twelve-point Spherical Coordinate Address" ; attention: Orientation XE "Orientation"  and Coordination XE "Coordination"  Plane XE "Orientation and Coordination Plane" 

 XE "Plane" .

The Orientation XE "Orientation"  and Coordination XE "Coordination"  Plane XE "Orientation and Coordination Plane" 

 XE "Plane"  is the Input XE "Input"  and Output XE "Output"  Address XE "Address"  for Gyros XE "Gyros" , Touch XE "Touch" , Range XE "Range"  and Proprioception XE "Proprioception"  Sensors XE "Sensors" , as well as any other Motor XE "Motor"  or Sensory XE "Sensory"  Device XE "Gyros, Touch, Range and Proprioception Sensors, as well as any other Motor or Sensory Device" 

 XE "Sensory Device"  other than Sight XE "Sight"  and Sound XE "Sound"  to Interact XE "Interact"  with the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Any Address Plane XE "Address Plane"  in the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  can be set-up to Disabled XE "Disabled" , Listen-only XE "Listen-only" , Listen-and-contribute XE "Listen-and-contribute" , Intercept-and-interpret XE "Intercept-and-interpret" , or Selective XE "Selective" -interaction XE "Disabled, Listen-only, Listen-and-contribute, Intercept-and-interpret, or Selective-interaction" .  These options allow for progressive control by the Hologenic Brain during training situations until it is refined enough to decide for itself with the Selective-interaction XE "Selective-interaction"  setting.  (These settings are further discussed in Functionality XE "Functionality"  – Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" ).

The Orientation XE "Orientation"  and Coordination XE "Coordination"  Plane XE "Orientation and Coordination Plane" 

 XE "Plane"  is where the Robotics XE "Robotics"  develop mobility and agility capabilities.  The Robotics benefit from the full range of Interactive XE "Interactive"  settings from Listen-only XE "Listen-only"  to Selective XE "Selective" -interaction XE "Selective-interaction" .  The setting of Listen-only lets the Robotics be manually paced through motions that ate to be learned.  Listen-and-contribute XE "Listen-and-contribute"  allows the Robotics to Mimic XE "Mimic"  routines, and Intercept-and-interpret XE "Intercept-and-interpret"  gives the Robotics a more independent means of training.  Finally, Selective-interaction turns the full range of training skills over to the Robotics to use as necessary.

The choice of Address XE "Address"  location for Gyros XE "Gyros" , Touch XE "Touch" , Range XE "Range"  and Proprioception XE "Proprioception"  Sensors XE "Sensors" , as well as any other Motor or Sensory Device XE "Gyros, Touch, Range and Proprioception Sensors, as well as any other Motor or Sensory Device"  other than Sight XE "Sight"  and Sound XE "Sound"  should be made to closely correspond with the Physical XE "Physical"  location of the Motor XE "Motor"  or Sensory XE "Sensory"  Device XE "Sensory Device" s XE "Sensory Devices" 

 XE "Devices" .  It is important to create an internal Interaction XE "Interaction"  that accurately represents the external realization of the Robotics XE "Robotics" .

There is a Variable XE "Variable"  Density Cross-talk Connection XE "Variable Density Cross-talk Connection"  between the Orientation XE "Orientation"  and Coordination XE "Coordination"  Plane XE "Orientation and Coordination Plane"  and the Auditory Plane XE "Auditory Plane"  of the Audio-visual Cortex XE "Cortex" .  Such Cross-talk XE "Cross-talk"  is set-up with a Density XE "Density"  Setting XE "Density Setting"  of Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  This Variable Cross-talk XE "Variable Cross-talk"  enables establishment of functional relationships between adjacent Regions XE "Regions"  and their Planes XE "Planes" .  It is recommended that the Orientation and Coordination Plane XE "Plane"  retrieve data from the Auditory Plane at a Density of 1/8.

Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes"  for the Cerebellum XE "Cerebellum" 
Figure 7‑7‑D Left Hemisphere XE "Hemisphere"  Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" ; attention: Cerebellum XE "Cerebellum" .

Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes"  accommodate Connections XE "Connections"  between left and right like Cortexes XE "Cortexes"  as well as Communication with dissimilar Cortexes.  Connections are managed by means of Declaring Classes XE "Declaring Classes"  and Addressing XE "Addressing"  those Classes XE "Classes"  as appropriate.  (Complete discussion of Classes is found in Connectivity XE "Connectivity"  – Classes and Connections XE "Classes and Connections" ).  Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address"  is NOT used in this Plane XE "Plane"  since the Connections convey an internal representation and not an external Three-dimensional XE "Three-dimensional"  reality.  Connections, however, should only be made between similar Address XE "Address"  locations (/x/, /y/, /z/).

Variability XE "Variability"  for the Bilateral Communication Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes"  takes the form of Density XE "Density"  Set-up XE "Density Set-up" .  (Density is better discussed in Intricateness XE "Intricateness"  – Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors" ).  The options for Bilateral Communication Density XE "Bilateral Communication Density"  are Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  Each Bilateral Communication XE "Communication"  Plane XE "Plane"  Outputs XE "Outputs"  its data to Class Memory XE "Class Memory" 

 XE "Memory"  at the current Matrix XE "Matrix"  Density XE "Matrix Density"  for its Region.  A specific Bilateral Communication Plane then retrieves the Class Data XE "Class Data" 

 XE "Data"  from each of the seven other Regions XE "Regions"  according to the Communication Density Setting XE "Density Setting"  that the retrieving Plane has assigned to each of the other seven Planes XE "Planes" .

The Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex"  has the following recommended Communication XE "Communication"  Density XE "Density"  Setting XE "Density Setting" s:

	
	Same Hemisphere XE "Hemisphere" 
	Opposite Hemisphere XE "Hemisphere" 

	Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" 
	1/4
	1/4

	Cerebellum XE "Cerebellum" 
	N/A
	1/1

	Audio-visual Cortex XE "Cortex" 
	½
	½

	Cerebrum XE "Cerebrum" 
	½
	½


Table 7‑A Recommended Communication XE "Communication"  Density XE "Density"  Setting XE "Density Setting" s for the Cerebellum XE "Cerebellum" .
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Chapter 8 Audio-Visual Cortex XE "Audio-Visual Cortex" 

 XE "Cortex" 
Figure 8‑8‑A Left Hemisphere XE "Hemisphere"  Region Sketch; attention: Audio-Visual Cortex XE "Audio-Visual Cortex" 

 XE "Cortex" 
The Audio-Visual Cortex XE "Audio-Visual Cortex"  is the portion of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  that creates a Comprehension XE "Comprehension"  of the Three-dimensional XE "Three-dimensional"  Physical XE "Physical"  world around it.  Utilizing appropriate Coordinates XE "Coordinates"  on the Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" 

 XE "Address"  is imperative with this Cortex XE "Cortex"  in order to develop an accurate internal representation.  Positioned between the Cerebellum XE "Cerebellum"  and the Cerebrum XE "Cerebrum" , the Audio-Visual Cortex is the bridge between the outward Physical Robotics XE "Robotics"  Orientation XE "Orientation"  of the Cerebellum and the inward Mental XE "Mental"  Cognizance XE "Mental Cognizance" 

 XE "Cognizance"  of the Cerebrum.  With this vantage point, the Audio-Visual Cortex is uniquely poised for the development of Communicative XE "Communicative"  abilities such as Speech XE "Speech"  and Facial XE "Facial"  Expressions XE "Speech and Facial Expressions" 

 XE "Facial Expressions" 

 XE "Expressions" .

Auditory Plane XE "Auditory Plane" 

 XE "Plane" 
Figure 8‑8‑B Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Address" 

 XE "Twelve-point Spherical Coordinate Address" ; attention: Auditory Plane XE "Auditory Plane" s XE "Auditory Planes" 

 XE "Planes" 
The Auditory Plane XE "Auditory Plane" 

 XE "Plane"  is the Input XE "Input"  and Output XE "Output"  Address XE "Address"  for Microphones XE "Microphones"  and Speakers XE "Microphones and Speakers" 

 XE "Speakers"  to interact with the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Any Address Plane XE "Address Plane"  in the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  can be set-up to Disabled XE "Disabled" , Listen-only XE "Listen-only" , Listen-and-contribute XE "Listen-and-contribute" , Intercept-and-interpret XE "Intercept-and-interpret" , or Selective XE "Selective" -interaction XE "Disabled, Listen-only, Listen-and-contribute, Intercept-and-interpret, or Selective-interaction" .  These options allow for progressive Control by the Hologenic Brain during training situations until it is refined enough to decide for itself with the Selective-interaction XE "Selective-interaction"  Setting.  (These settings are further discussed in Functionality XE "Functionality"  – Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" ).

The Auditory Plane XE "Auditory Plane"  is where sound enters and leaves the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  This Plane XE "Plane"  can benefit from any of the Interaction XE "Interaction"  Settings XE "Interaction Settings" , but Listen-only XE "Listen-only"  and Listen-and-contribute XE "Listen-and-contribute"  are the two most obvious choices.  The Auditory Plane combines with other Planes XE "Planes"  and Cortexes XE "Cortexes"  to establish Spatial XE "Spatial"  Localization XE "Spatial Localization" 

 XE "Localization"  and Speech XE "Speech"  capabilities.  Both of these functions Learn XE "Learn"  and develop in a slow, progressive manner similar to that of human development.

The choice of Address XE "Address"  location for Microphones XE "Microphones"  and Speakers XE "Microphones and Speakers"  is critical for accurate Spatial XE "Spatial"  representation.  Single, center Microphones and Speakers XE "Speakers"  are shared between left and right Regions XE "Regions"  along the front Coordinates XE "Coordinates" , and all other Microphones and Speakers are assigned Coordinates that correspond with their Physical XE "Physical"  locations.

There is a Variable XE "Variable"  Density Cross-talk Connection XE "Variable Density Cross-talk Connection"  between the Auditory Plane XE "Auditory Plane"  and the Orientation XE "Orientation"  and Coordination Plane XE "Orientation and Coordination Plane"  of the Cerebellum XE "Cerebellum" .  Such Cross-talk XE "Cross-talk"  is set-up with a Density XE "Density"  Setting XE "Density Setting"  of Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  This Variable Cross-talk XE "Variable Cross-talk"  enables establishment of functional relationships between adjacent Regions XE "Regions"  and their Planes XE "Planes" .  It is Recommended that the Auditory Plane XE "Plane"  retrieve data from the Orientation and Coordination XE "Coordination"  Plane at a Density of 1/8.

Visual Plane XE "Plane" 

 XE "Visual Plane" 
Figure 8‑8‑C Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Address" 

 XE "Twelve-point Spherical Coordinate Address" ; attention: Visual Plane XE "Plane" 

 XE "Visual Plane" .

The Visual Plane XE "Plane" 

 XE "Visual Plane"  is the Input XE "Input"  and Output XE "Output"  Address XE "Address"  for Cameras XE "Cameras" , Monitor XE "Monitor" , and Ocular XE "Ocular"  and Facial XE "Facial"  Servos XE "Cameras, Monitor, and Ocular and Facial Servos" 

 XE "Servos"  to Interact XE "Interact"  with the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Any Address Plane XE "Address Plane"  in the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  can be set-up to Disabled XE "Disabled" , Listen-only XE "Listen-only" , Listen-and-contribute XE "Listen-and-contribute" , Intercept-and-interpret XE "Intercept-and-interpret" , or Selective XE "Selective" -interaction XE "Disabled, Listen-only, Listen-and-contribute, Intercept-and-interpret, or Selective-interaction" .  These options allow for progressive control by the Hologenic Brain during training situations until it is refined enough to decide for itself with the Selective-interaction XE "Selective-interaction"  setting.  (These settings are further discussed in Functionality XE "Functionality"  – Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" ).

The Visual Plane XE "Visual Plane"  is where visual information is received by and sent out from the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  This Plane XE "Plane"  can benefit from any of the Interaction XE "Interaction"  settings, but Listen-only XE "Listen-only"  and Listen-and-contribute XE "Listen-and-contribute"  are the two most obvious choices.  The Visual Plane combines with other Planes XE "Planes"  and Cortexes XE "Cortexes"  to establish Spatial XE "Spatial"  Localization XE "Spatial Localization" 

 XE "Localization"  and Facial XE "Facial"  Expression capabilities.  Both of these functions Learn XE "Learn"  and develop in a slow, Progressive manner similar to that of human development.

The choice of Address XE "Address"  location for Cameras XE "Cameras" , Monitor, and Ocular and Facial Servos XE "Cameras, Monitor, and Ocular and Facial Servos"  is critical for accurate Spatial XE "Spatial"  representation.  Single, center cameras and monitors are shared between left and right Regions XE "Regions"  along the front Coordinates XE "Coordinates" , and all other Cameras, Monitor XE "Monitor" , and Ocular XE "Ocular"  and Facial XE "Facial"  Servos XE "Servos"  are assigned Coordinates that correspond with their Physical XE "Physical"  locations.  Image data from Cameras is Mirrored XE "Mirrored"  in order to better correlate with Physical surroundings.

There is a Variable XE "Variable"  Density Cross-talk Connection XE "Variable Density Cross-talk Connection"  between the Visual Plane XE "Visual Plane"  and the Awareness XE "Awareness"  and Memory Plane XE "Awareness and Memory Plane"  of the Cerebrum XE "Cerebrum" .  Such Cross-talk XE "Cross-talk"  is set-up with a Density XE "Density"  Setting XE "Density Setting"  of Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  This Variable Cross-talk XE "Variable Cross-talk"  enables establishment of functional relationships between adjacent Regions XE "Regions"  and their Planes XE "Planes" .  It is recommended that the Visual Plane XE "Plane"  retrieve data from the Awareness and Memory XE "Memory"  Plane at a Density of 1/8.

Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" 

 XE "Plane"  for the Audio-Visual Plane XE "Visual Plane" 
Figure 8‑8‑D Left Hemisphere XE "Hemisphere"  Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" ; attention: Audio-Visual Cortex XE "Audio-Visual Cortex" 

 XE "Cortex" .

Bilateral Communication Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes"  accommodate Connections XE "Connections"  between left and right like Cortexes XE "Cortexes"  as well as Communication XE "Communication"  with dissimilar Cortexes.  Connections are managed by means of Declaring Classes XE "Declaring Classes"  and Addressing XE "Addressing"  those Classes XE "Classes"  as appropriate.  (Complete discussion of Classes is found in Connectivity XE "Connectivity"  – Classes and Connections XE "Classes and Connections" ).  Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address"  is NOT used in this Plane XE "Plane"  since the Connections convey an internal representation and not an external Three-dimensional XE "Three-dimensional"  reality.  Connections, however, should only be made between similar Address XE "Address"  locations (/x/, /y/, /z/).

Variability XE "Variability"  for the Bilateral Communication Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes"  takes the form of Density XE "Density"  set-up.  (Density is better discussed in Intricateness XE "Intricateness"  – Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors" ).  The options for Bilateral Communication Density XE "Bilateral Communication Density"  are Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  Each Bilateral Communication XE "Communication"  Plane XE "Plane"  Outputs XE "Outputs"  its data to Class Memory XE "Class Memory" 

 XE "Memory"  at the current Matrix XE "Matrix"  Density XE "Matrix Density"  for its Region.  A specific Bilateral Communication Plane then retrieves the Class Data XE "Class Data" 

 XE "Data"  from each of the seven other Regions XE "Regions"  according to the Communication Density Setting XE "Density Setting"  that the retrieving Plane has assigned to each of the other seven Planes XE "Planes" .

The Audio-Visual Cortex XE "Audio-Visual Cortex" 

 XE "Cortex"  has the following recommended Communication XE "Communication"  Density XE "Density"  Setting XE "Density Setting" s:

	
	Same Hemisphere XE "Hemisphere" 
	Opposite Hemisphere XE "Hemisphere" 

	Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" 
	1/4
	1/4

	Cerebellum XE "Cerebellum" 
	½
	½

	Audio-visual Cortex XE "Cortex" 
	N/A
	1/1

	Cerebrum XE "Cerebrum" 
	½
	½


Table 8‑A Recommended Communication XE "Communication"  Density XE "Density"  Setting XE "Density Setting" s for the Audio-Visual Cortex XE "Audio-Visual Cortex" 

 XE "Cortex" .
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Chapter 9 Cerebrum XE "Cerebrum" 
Figure 9‑9‑A Left Hemisphere XE "Hemisphere"  Region Sketch; attention: Cerebrum XE "Cerebrum" .

The Cerebrum XE "Cerebrum"  is the most futuristic portion of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" .  Awareness XE "Awareness"  and Memory XE "Memory"  and Testing XE "Testing"  and Sampling XE "Sampling"  Plane XE "Testing and Sampling Plane" s XE "Testing and Sampling Planes" 

 XE "Planes"  allow for Conscious XE "Conscious"  Thought XE "Thought" , Awareness, and Interaction XE "Interaction" .  This is the Cortex XE "Cortex"  where Sentience XE "Sentience"  and Human XE "Human"  Interfacing XE "Human Interfacing"  are established and should be afforded the largest Matrix XE "Matrix"  volume that the available Hardware XE "Hardware"  will allow.  Positioned between the Audio-Visual Cortex XE "Audio-Visual Cortex"  and the Direct I/O Cortex XE "Direct I/O Cortex" , the Cerebrum is the bridge between the Spatial XE "Spatial"  Localization XE "Spatial Localization" 

 XE "Localization"  and Communicative XE "Communicative"  abilities of the Audio-Visual Cortex and the computer Interactivity XE "Interactivity"  of the Direct I/O Cortex.

Awareness XE "Awareness"  and Memory XE "Memory"  Plane XE "Awareness and Memory Plane" 

 XE "Plane" 
Figure 9‑9‑B Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Address" 

 XE "Twelve-point Spherical Coordinate Address" ; attention: Awareness XE "Awareness"  and Memory XE "Memory"  Plane XE "Awareness and Memory Plane" 

 XE "Plane" .

The Awareness XE "Awareness"  and Memory XE "Memory"  Plane XE "Awareness and Memory Plane" 

 XE "Plane"  is the Input XE "Input"  and Output XE "Output"  Address XE "Address"  for Auras XE "Auras" , Chakras XE "Chakras" , and Brainwaves XE "Auras, Chakras, and Brainwaves" 

 XE "Brainwaves"  to Interact XE "Interact"  with the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  The Technology XE "Technology"  to facilitate this Human XE "Human"  Interface XE "Human Interface"  is forthcoming, and allowances for such Interface is allowed for in this Plane.  Any Address Plane XE "Address Plane"  in the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  can be set-up to Disabled XE "Disabled" , Listen-only XE "Listen-only" , Listen-and-contribute XE "Listen-and-contribute" , Intercept-and-interpret XE "Intercept-and-interpret" , or Selective XE "Selective" -interaction XE "Disabled, Listen-only, Listen-and-contribute, Intercept-and-interpret, or Selective-interaction" .  These Options allow for progressive Control XE "Control"  by the Hologenic Brain during training situations until it is refined enough to decide for itself with the Selective-interaction XE "Selective-interaction"  setting.  (These settings are further discussed in Functionality XE "Functionality"  – Control Parameters XE "Control Parameters" 

 XE "Parameters" ).

The Awareness XE "Awareness"  and Memory XE "Memory"  Plane XE "Awareness and Memory Plane" 

 XE "Plane"  is where the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  Interacts XE "Interacts"  with such Human XE "Human"  Interface XE "Human Interface" s XE "Human Interfaces"  as Auras XE "Auras" , Chakras XE "Chakras" , and Brainwaves XE "Auras, Chakras, and Brainwaves" 

 XE "Brainwaves" .  This Interactivity XE "Interactivity"  is based on Future XE "Future"  Technologies XE "Technologies" , and Interaction XE "Interaction"  Settings XE "Interaction Settings"  must be advanced in accordance with such Technologies.

The choice of Address XE "Address"  location for Auras XE "Auras" , Chakras, and Brainwaves XE "Auras, Chakras, and Brainwaves"  must correlate with their associated Physical XE "Physical"  areas and locations as represented on the Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" .  (Such locations are discussed in Human XE "Human"  Interface XE "Human Interface"  – Auras, Chakras XE "Chakras" , and Brainwaves XE "Brainwaves" ).

There is a Variable XE "Variable"  Density Cross-talk Connection XE "Variable Density Cross-talk Connection"  between the Awareness XE "Awareness"  and Memory Plane XE "Awareness and Memory Plane"  and the Visual Plane XE "Visual Plane"  of the Audio-Visual Cortex XE "Audio-Visual Cortex" 

 XE "Cortex" .  Such Cross-talk XE "Cross-talk"  is set-up with a Density XE "Density"  Setting XE "Density Setting"  of Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  This Variable Cross-talk XE "Variable Cross-talk"  enables establishment of functional relationships between adjacent Regions XE "Regions"  and their Planes XE "Planes" .  It is recommended that the Awareness and Memory XE "Memory"  Plane XE "Plane"  retrieve data from the Visual Plane at a density of 1/8.

Testing XE "Testing"  and Sampling XE "Sampling"  Plane XE "Testing and Sampling Plane" 

 XE "Plane" 
Figure 9‑9‑C Bilateral Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" 

 XE "Address" ; attention: Testing XE "Testing"  and Sampling XE "Sampling"  Plane XE "Testing and Sampling Plane" 

 XE "Plane" .

The Testing XE "Testing"  and Sampling XE "Sampling"  Plane XE "Testing and Sampling Plane" 

 XE "Plane"  is the Input XE "Input"  and Output XE "Output"  Address XE "Address"  for Smell XE "Smell" , Taste XE "Taste" , Electro-magnetic XE "Electro-magnetic"  Quality XE "Electro-magnetic Quality" , and any other Environment XE "Environment" /Substance XE "Substance"  Analysis XE "Smell, Taste, Electro-magnetic Quality, and any other Environment/Substance Analysis" 

 XE "Environment/Substance Analysis" 

 XE "Substance Analysis"  to Interact XE "Interact"  with the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Any Address Plane XE "Address Plane"  in the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  can be set-up to Disabled XE "Disabled" , Listen-only XE "Listen-only" , Listen-and-contribute XE "Listen-and-contribute" , Intercept-and-interpret XE "Intercept-and-interpret" , or Selective XE "Selective" -interaction XE "Disabled, Listen-only, Listen-and-contribute, Intercept-and-interpret, or Selective-interaction" .  These options allow for progressive Control XE "Control"  by the Hologenic Brain during training situations until it is refined enough to decide for itself with the Selective-interaction XE "Selective-interaction"  setting.  (These settings are further discussed in Functionality XE "Functionality"  – Control Parameters XE "Control Parameters" 

 XE "Parameters" ).

The Testing XE "Testing"  and Sampling XE "Sampling"  Plane XE "Testing and Sampling Plane"  is where Passive Analysis XE "Passive Analysis"  of the surrounding Environment XE "Environment"  is received by the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Such ambiance provides information about underlying currents and messages that are integral to the proper interpretation of the circumstances at hand.  This information is not necessarily forefront in the Conscious XE "Conscious"  but may serve as the Trigger XE "Trigger"  and Continuity XE "Continuity"  for some of the more Emotional XE "Emotional"  Memories XE "Memories" .  Mostly because of its passive role, the Interaction XE "Interaction"  Settings XE "Interaction Settings"  for this Plane XE "Plane"  should probably be set for Listen-only XE "Listen-only"  capabilities.

The Choice of Address XE "Address"  location for Smell XE "Smell" , Taste XE "Taste" , Electro-magnetic XE "Electro-magnetic"  Quality XE "Electro-magnetic Quality" , and any other Environment/Substance XE "Substance"  Analysis XE "Smell, Taste, Electro-magnetic Quality, and any other Environment/Substance Analysis" 

 XE "Environment/Substance Analysis" 

 XE "Substance Analysis"  is flexible, however, it should be relatively representative on the Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address" .  Most passive analysis could be considered omni-directional, but choosing Address locations that correspond to the Physical XE "Physical"  Orientations XE "Orientations"  of the Testing XE "Testing"  and Sampling XE "Sampling"  devices promotes Fidelity XE "Fidelity"  between the Environment XE "Environment"  and the ambiance that is created.

There is a Variable XE "Variable"  Density Cross-talk Connection XE "Variable Density Cross-talk Connection"  between the Testing XE "Testing"  and Sampling Plane XE "Testing and Sampling Plane"  and the Direct Interface Plane XE "Plane"  of the Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" .  Such Cross-talk XE "Cross-talk"  is set-up with a Density XE "Density"  Setting XE "Density Setting"  of Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  This Variable Cross-talk XE "Variable Cross-talk"  enables establishment of Functional XE "Functional"  Relationships between adjacent Regions XE "Regions"  and their Planes XE "Planes" .  It is recommended that the Testing and Sampling XE "Sampling"  Plane retrieve data from the Direct Interface Plane at a Density of 1/8.

Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes"  for the Cerebrum XE "Cerebrum" 
Figure 9‑9‑D Left Hemisphere XE "Hemisphere"  Bilateral Communication XE "Communication"  Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes" ; attention: Cerebrum XE "Cerebrum" .

Bilateral Communication Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes" 

 XE "Planes"  accommodate Connections XE "Connections"  between left and right like Cortexes XE "Cortexes"  as well as Communication XE "Communication"  with dissimilar Cortexes.  Connections are managed by means of Declaring Classes XE "Declaring Classes"  and Addressing XE "Addressing"  those Classes XE "Classes"  as appropriate.  (Complete discussion of Classes is found in Connectivity XE "Connectivity"  – Classes and Connections XE "Classes and Connections" ).  Twelve-point Spherical Coordinate XE "Coordinate"  Address XE "Twelve-point Spherical Coordinate Address"  is NOT used in this Plane XE "Plane"  since the Connections convey an internal representation and not an external Three-dimensional XE "Three-dimensional"  reality.  Connections, however, should only be made between similar Address XE "Address"  locations (/x/, /y/, /z/).

Variability XE "Variability"  for the Bilateral Communication Plane XE "Bilateral Communication Plane" s XE "Bilateral Communication Planes"  takes the form of Density XE "Density"  set-up.  (Density is better discussed in Intricateness XE "Intricateness"  – Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors" ).  The options for Bilateral Communication Density XE "Bilateral Communication Density"  are Disabled XE "Disabled" , Selective XE "Selective" -density XE "Selective-density" , or 1/1, ½, ¼, 1/8 XE "Disabled, Selective-density, or 1/1, ½, ¼, 1/8" , etc. as required.  Each Bilateral Communication XE "Communication"  Plane XE "Plane"  Outputs XE "Outputs"  its data to Class Memory XE "Class Memory" 

 XE "Memory"  at the current Matrix XE "Matrix"  Density XE "Matrix Density"  for its Region.  A specific Bilateral Communication Plane then retrieves the Class Data XE "Class Data" 

 XE "Data"  from each of the seven other Regions XE "Regions"  according to the Communication Density Setting XE "Density Setting"  that the retrieving Plane has assigned to each of the other seven Planes XE "Planes" .

The Cerebrum XE "Cerebrum"  has the following recommended Communication XE "Communication"  Density XE "Density"  settings:

	
	Same Hemisphere XE "Hemisphere" 
	Opposite Hemisphere XE "Hemisphere" 

	Direct I/O Cortex XE "Direct I/O Cortex" 

 XE "Cortex" 
	1/4
	1/4

	Cerebellum XE "Cerebellum" 
	½
	½

	Audio-visual Cortex XE "Cortex" 
	N/A
	1/1

	Cerebrum XE "Cerebrum" 
	½
	½


Table 9‑A Recommended Communication XE "Communication"  Density XE "Density"  Setting XE "Density Setting" s for the Cerebrum XE "Cerebrum" 
Chapter
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Chapter 10 Through-put XE "Through-put" 
10.1 Data XE "Data"  Processing Cycle XE "Cycle"  and Sequence XE "Data Processing Cycle and Sequence" 

 XE "Cycle and Sequence" 

 XE "Sequence" 
The process of emulating the biological function of Intelligence XE "Intelligence"  by utilizing the mechanical facilities of a computer requires the use of a systematic Cycle XE "Cycle"  and Sequence XE "Cycle and Sequence"  procedure.  All data processing is subject to an Output XE "Output" /Adjust XE "Output/Adjust"  and an Input XE "Input" /Learn XE "Input/Learn" 

 XE "Learn"  Sequence XE "Sequence" .

Table 10‑A Cycle XE "Cycle"  and Sequence XE "Cycle and Sequence" 

 XE "Sequence"  for the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" .

First is the Output XE "Output" /Adjust XE "Output/Adjust"  Cycle XE "Cycle" .

Table 10‑B Output XE "Output" /Adjust XE "Output/Adjust"  Cycle XE "Cycle" .

Every Node XE "Node"  in the entire Hologenic Matrix XE "Hologenic Matrix"  must Output XE "Output"  its value or be forfeited before the Matrix XE "Matrix"  can move on to the Input XE "Input" /Learn XE "Input/Learn" 

 XE "Learn"  Cycle XE "Cycle" .  The option of forfeiting allows the Cycle and Sequence XE "Cycle and Sequence"  to continue even if data is missing, corrupted, or just taking too long to find.  Forfeiture happens seamlessly without prompts, warnings, or pauses, and a value of “0” is entered into the Class Memory XE "Class Memory" 

 XE "Memory"  that is in question.  Any value of “0” is ignored during a Class-retrieval XE "Class-retrieval"  allowing for the smooth progression of Cycle and Sequence XE "Sequence" .

Processing is Prioritized XE "Prioritized"  such that all basic Configurations are processed before moving on to the next level of Complexity XE "Complexity"  and so on.  In this manner, limited or strained Resources XE "Resources"  have the effect of stepping down the degree of Complexity rather than freezing up and not being able to function at all.  This is accomplished by processing the Matrix XE "Matrix"  with Multiple Pass XE "Multiple Pass" es of increasing Complexity.  The simplest example of this is the Regional XE "Regional"  Resolution XE "Resolution"  Fineness (See Expandability – RRF).  Lets say you have a Matrix with a RRF Density XE "Density"  of “4” utilizing a Progressive Binary XE "Binary"  Density scheme.  On the first Pass XE "Pass" , the entire Region would be processed with a RRF Density of “1”.  With Regional Limiting Plane XE "Regional Limiting Plane" 

 XE "Limiting Plane" s XE "Limiting Planes" 

 XE "Planes"  of x=|16|, y=|16|, and z=|16|, there would only be a total of 4,096 Nodes XE "Nodes"  processed on the first Pass.  The next Pass at a RRF Density of “2” fills in the Nodes at the .5 intervals.  The nice thing is that the first 4,096 Nodes are already processed, and it only takes an additional 28,672 Nodes to process the second Pass even though the total is 32,768 Nodes.  The third Pass continues this trend; this time with a RRF Density of “4” which fills in the missing .25 increment Nodes.  By now the Hardware XE "Hardware"  requirements are getting steeper with a total of 262,144 Nodes.  This is lessened by the 32,768 Nodes already processed by the first three Passes, but if the pace set by the Matrix Interval Fineness Target Rate XE "Target Rate"  of 60Hz is exceeded the third Pass is simply forfeited.  Again, if processing the 262,144 Nodes of the third Pass takes too long they are merely forfeited leaving the 32,768 Nodes from the first two Passes and so on until the Matrix is functioning at its simplest Configuration XE "Configuration" .   

Adjustments are made to the Class Data XE "Class Data" 

 XE "Data"  before it is Retrieved.  Some adjustments are because of external Interactivity XE "Interactivity"  with items such as Servos XE "Servos" , Speakers XE "Speakers" , Mikes, Controls, and Sensors XE "Sensors" .  Other XE "Other"  adjustments to Class Memory XE "Class Memory" 

 XE "Memory"  are made as the data is being Output XE "Output"  and compiled.  A good general example would be the compilation of the Global XE "Global" -class XE "Global-class"  value.  The Global-class value is an average of the Outputs XE "Outputs"  from every Node XE "Node"  in the Matrix XE "Matrix" .  As a Node’s value is Output, it is averaged into the Global-class value as an Adjustment XE "Adjustment" .

After the Output XE "Output" /Adjust XE "Output/Adjust"  Cycle XE "Cycle"  comes the Input XE "Input" /Learn XE "Input/Learn" 

 XE "Learn"  Cycle.

Table 10‑C Input XE "Input" /Learn XE "Input/Learn" 

 XE "Learn"  Cycle XE "Cycle" .

It is important to realize that there are three different groups of data that are being processed.  There is Control XE "Control"  Parameter XE "Parameter"  data, Neural XE "Neural"  data, and Learn XE "Learn"  data.  All three types of data are Output XE "Output"  and Adjusted then Input XE "Input"  and Learned.

The process of Inputting Parameter XE "Parameter"  Class values first allows for adjustment of every Node XE "Node" ’s “behavior” on a Cycle XE "Cycle"  by Cycle basis.  Some of the Parameters XE "Parameters"  are Routines XE "Routines"  and Retrieval XE "Retrieval"  List XE "Retrieval List" s XE "Retrieval Lists"  which function in the manner that DNA XE "DNA"  does for Organic Systems XE "Organic Systems" .  These Parameters are Retrieved from the Core Program XE "Core Program"  Code XE "Core Program Code"  where they are available to all Nodes XE "Nodes"  as needed.  Other XE "Other"  Parameters are Variables XE "Variables"  controlling such things as Density XE "Density"  and Timing XE "Timing" .  Such Variables can be controlled with Variable XE "Variable"  Control XE "Control"  Panels XE "Variable Control Panels" 

 XE "Control Panels"  or even by using Neural XE "Neural"  data Outputs XE "Outputs"  to determine and control the Variable Parameters of the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Allowing the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  to determine its own parameters is perhaps the most valuable configuration since this self-directed format provides for intuitive control rather than forced submission.  In any event, there must be a gradual transition toward self-determination if the Intelligence XE "Intelligence"  is to be allowed to flourish.

The three different groups of Class Data XE "Class Data" 

 XE "Data"  each have their own typical communications.  The Parameter XE "Parameter"  data is mostly sent to and from the Controlling System XE "Controlling System" .  Neural XE "Neural"  data is Propagated XE "Propagated"  by means of Proximity XE "Proximity"  Class and other Connections XE "Connections" .  And perhaps most importantly, Learn XE "Learn"  data is Back-propagated XE "Back-propagated"  to backtrack the paths of any and all Neural data Propagation XE "Propagation" .  This Back-propagated Learn data is applied to the Neural value of the previous Cycle XE "Cycle"  and stored prior to Retrieving XE "Retrieving"  the Neural value for the current Cycle.  This is how the Matrix XE "Matrix"  Adjusts XE "Adjusts"  and Learns XE "Learns"  for future Recognition XE "Recognition" .

Processor speed and efficiency, data transmission rates, and hard disk access times all become critical limitations for the Data XE "Data"  Processing Cycle and Sequence XE "Data Processing Cycle and Sequence" 

 XE "Cycle and Sequence" .  (These and other hardware limitations are better discussed in Future XE "Future"  – Hardware XE "Hardware"  Requirements XE "Hardware Requirements" ).  Each individual Node XE "Node"  runs through the Output XE "Output" /Adjust XE "Output/Adjust"  Cycle XE "Cycle"  until all Nodes XE "Nodes"  have been Output and then each individual Node is run through the Input XE "Input" /Learn XE "Input/Learn" 

 XE "Learn"  Cycle until all have been done.  The prospect of running the entire Matrix XE "Matrix"  through this complete Sequence XE "Sequence"  at the Target Rate XE "Target Rate"  of sixty times a second (60Hertz) is daunting but necessary.  A Frequency XE "Frequency"  of sixty Hertz XE "Hertz"  allows for Sampling XE "Sampling"  and Response XE "Sampling and Response" 

 XE "Response"  comparable to human Interactivity XE "Interactivity" .  Ten Hertz could even be considered an acceptable rate, but sixty Hertz provides the desired Reflexes XE "Reflexes"  and Reactivity XE "Reflexes and Reactivity" 

 XE "Reactivity" .  Obviously, trade-offs must be made when available Hardware and Technologies XE "Hardware and Technologies" 

 XE "Technologies"  impose limitations, but keep in mind that the Flow XE "Flow"  of Interactivity is much more important than its Resolution XE "Resolution" .
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Chapter 11 Functionality XE "Functionality" 
11.1 Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" 
Every Function XE "Function" , Activity, and Process of every Node XE "Node"  in the entire Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  is established and directed by the Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters"  Input XE "Input"  at the beginning of the Input/Learn XE "Input/Learn" 

 XE "Learn"  Phase of the Data XE "Data"  Processing Cycle XE "Cycle"  and Sequence XE "Data Processing Cycle and Sequence" 

 XE "Cycle and Sequence" 

 XE "Sequence" .  This feat is the central unifying activity that breathes life into the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" .  This marvel is both a testament of its complexity and a demonstration of its simplicity.  

The Core Program XE "Core Program"  Code XE "Core Program Code"  contains all instructions and design for the Hologenic Matrix XE "Hologenic Matrix" .  This is the point at which you must realize that the Hologenic Matrix XE "Matrix"  doesn’t really exist in a physical sense.  The Hologenic Matrix is merely a Virtual XE "Virtual"  Three-dimensional XE "Three-dimensional"  projection of Coordinates XE "Coordinates"  that the Core Program Code associates with specific chores and activities.  The best analogy may be to think of a mental chess game where the actual chessboard does not exist.  Moves and Interactions XE "Interactions"  are enacted according to the Coordinate XE "Coordinate"  system of the imaginary chessboard the identifications and abilities of the imaginary chess pieces.  True to this fashion, the Core Program Code “imagines” the Three-dimensional Hologenic Matrix by stepping through its Coordinates and processing data from each Coordinate’s perspective.  The Core Program Code even goes so far as to Store XE "Store"  and Retrieve XE "Retrieve"  data using the personifications of the Hologenic Matrix Coordinates as though there actually were Nodes XE "Nodes"  existing at these imagined locations.  The Simplicity XE "Simplicity"  of it is that the Core Program Code merely follows the instructions and Control XE "Control"  Parameters XE "Control Parameters"  for one, single Hologenic Matrix Coordinate personification at a time and then follows the map for the Matrix Coordinates to find the next personification to act out.  It’s as simple as that, but the complexity of the Control Parameters XE "Parameters"  can be manifold.  

	CONTROL PARAMETERS

	Pre-processing XE "Pre-processing"  Parameters XE "Parameters" 

 XE "Pre-processing Parameters" 

	DRF XE "DRF" 
	Data XE "Data"  Resolution XE "Resolution"  Fineness XE "Data Resolution Fineness" 

	DSV XE "DSV" 
	Data XE "Data"  Sample Volume XE "Data Sample Volume" 

	DDR XE "DDR" 
	Data XE "Data"  Depth Richness XE "Data Depth Richness" 

	DCF XE "DCF" 
	Data XE "Data"  Center Focus XE "Focus" 

 XE "Data Center Focus" 

	TIF XE "TIF" 
	Temporal XE "Temporal"  Interval Fineness XE "Temporal Interval Fineness" 

	TCV XE "TCV" 
	Temporal XE "Temporal"  Cascade XE "Temporal Cascade" 

 XE "Cascade"  Volume XE "Temporal Cascade Volume" 

	TRR XE "TRR" 
	Temporal XE "Temporal"  Rhythm XE "Rhythm"  Richness XE "Temporal Rhythm Richness" 

	TRF XE "TRF" 
	Temporal XE "Temporal"  Reference Focus XE "Focus" 

 XE "Temporal Reference Focus" 

	Matrix XE "Matrix"  Parameters XE "Parameters" 

 XE "Matrix Parameters" 

	ARF XE "ARF" 
	Associative XE "Associative"  Resolution XE "Resolution"  Fineness XE "Associative Resolution Fineness" 

	ASV XE "ASV" 
	Associative XE "Associative"  Sample Volume XE "Associative Sample Volume" 

	ADR XE "ADR" 
	Associative XE "Associative"  Depth Richness XE "Associative Depth Richness" 

	ACF XE "ACF" 
	Associative XE "Associative"  Center Focus XE "Focus" 

 XE "Associative Center Focus" 

	CIF XE "CIF" 
	Cognitive XE "Cognitive"  Interval Fineness XE "Cognitive Interval Fineness" 

	CCV XE "CCV" 
	Cognitive XE "Cognitive"  Cascade XE "Cascade"  Volume XE "Cognitive Cascade Volume" 

	CRR XE "CRR" 
	Cognitive XE "Cognitive"  Rhythm XE "Rhythm"  Richness XE "Cognitive Rhythm Richness" 

	CRF XE "CRF" 
	Cognitive XE "Cognitive"  Reference Focus XE "Focus" 

 XE "Cognitive Reference Focus" 

	
	


Table 11‑A Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters" 
The nature and application of these Control XE "Control"  Parameters XE "Control Parameters" 

 XE "Parameters"  are covered in other chapters.
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Chapter 12 Intricateness XE "Intricateness" 
12.1 Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors" 
For the purpose of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" , Intricateness XE "Intricateness"  and Resolution XE "Resolution"  are a function of the volume of data being considered; the larger the sample, the greater the resolution.  This sample may increase its volume by resolving finer details in the same area or, conversely, by including a larger area at the original degree of fineness.  For our purposes, both scenarios increase the Interactions XE "Interactions"  and Resolution of the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  

There are multiple Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors"  within the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" .  Resolutions and Densities within the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  are incremented at Binary XE "Binary"  Exponential XE "Exponential"  or a variety of other Intervals XE "Binary Exponential Intervals" 

 XE "Exponential Intervals" 

 XE "Intervals"  both as Whole Number XE "Whole Number" s XE "Whole Numbers"  and as Fractions XE "Fractions" :

	DENSITY AND RESOLUTION FACTORS (BINARY)

	Whole Numbers XE "Whole Numbers" 

 XE "Whole Number" 
	Fractions XE "Fractions" 
	Decimals

	2
4
8

16
32
64

128
256
512
	½
¼
1/8

1/16
1/32
1/64

1/128
1/256
1/512
	.5
.25
.125

.0625
.03125
.015625

.078125
.0390625
.001953125

	1,024
	1/1024
	9.765625 / 104

	2,048
4,096
8,192

16,384
32,768
65,536

131,072
262,144
524,288
	1/2,048
1/4,096
1/8,192

1/16,384
1/32,768
1/65,536

1/131,072
1/262,144
1/524,288
	4.8828125 / 104
2.44140625 / 104
1.220703125 / 104
6.103515625 / 105
3.0517578125 / 105
1.52587890625 / 105
7.629394535125 / 106
3.81469726625 / 106
1.90734863125 / 106

	1,048,576
	1/1,048,572
	9.53674317625 / 107

	2,097,152
4,194,304
8,388,608
	1/2,097,152
1/4,194,304
1/8,388,608
	4.76837158125 / 107
2.38418579625 / 107
1.19209289125 / 107

	
	
	


Table 12‑A Density XE "Density"  and Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors"  (Binary XE "Binary" ).

Another way to express the Binary XE "Binary"  Exponential XE "Exponential"  is as Progressive Interval XE "Progressive Interval"  Density XE "Density"  of 2n XE "2n" .  

	Progressive Interval XE "Progressive Interval"  Density XE "Density" 

	# of Inputs XE "Inputs" 
	Progressive Interval XE "Progressive Interval"  Density: XE "Density"  2n XE "2n" 
	Range XE "Range" 

	10
	1
	
	2
	
	x 1

	
	4
	
	8
	
	

	
	16
	
	32
	
	

	
	64
	
	128
	
	

	
	256
	
	512
	
	

	10
	1,024
	
	2,048
	
	(x 1,000)

	
	4,096
	
	8,192
	
	

	
	16,384
	
	32,768
	
	

	
	65,536
	
	131,072
	
	

	
	262,144
	
	524,288
	
	

	10
	1,048,576
	
	2,097,152
	
	(x 1,000,000)

	
	4,194,304
	
	8,388,608
	
	

	
	16,777,216
	
	33,554,432
	
	

	
	67,108,864
	
	134,217,728
	
	

	
	268,435,456
	
	536,870,912
	
	

	30
Total Inputs XE "Inputs" 
	


Table 12‑B  Progressive Interval XE "Progressive Interval"  Density XE "Density" : 2n XE "2n" 
As a way of interjecting additional Densities at smaller Intervals XE "Intervals" , .75(2n XE "2n" ) Intervals are inserted between the  2n Densities.  Basically, 2, 4, 8, 16, 32, etc. are combined with 1.5, 3, 6, 12, 24, etc.  This Provides a finer resolution while maintaining a Progressive Interval XE "Progressive Interval"  scheme.

	Progressive Interval XE "Progressive Interval"  Density XE "Density" 

	# of Inputs XE "Inputs" 
	Progressive Interval XE "Progressive Interval"  Density: XE "Density"  2n XE "2n"  and .75(2n)
	Range XE "Range" 

	20
	1
	1.5
	2
	3
	x 1

	
	4
	6
	8
	12
	

	
	16
	24
	32
	48
	

	
	64
	96
	128
	192
	

	
	256
	384
	512
	768
	

	20
	1,024
	1,536
	2,048
	3,072
	(x 1,000)

	
	4,096
	6,144
	8,192
	12,288
	

	
	16,384
	24,576
	32,768
	49,152
	

	
	65,536
	98,304
	131,072
	196,608
	

	
	262,144
	393,216
	524,288
	786,432
	

	20
	1,048,576
	1,572,864
	2,097,152
	3,145,728
	(x 1,000,000)

	
	4,194,304
	6,291,456
	8,388,608
	12,582,912
	

	
	16,777,216
	25,165,824
	33,554,432
	50,331,648
	

	
	67,108,864
	100,663,296
	134,217,728
	201,326,592
	

	
	268,435,456
	402,653,184
	536,870,912
	805,306,368
	

	60
Total Inputs XE "Inputs" 
	


Table 12‑C  Progressive Interval XE "Progressive Interval"  Density XE "Density" : 2n XE "2n"  and .75(2n)

A very gradual yet still progressive interval scheme is to increase the Interval by one additional increment for each Interval.  This progression can be thought of as the Bowling Pin Progression XE "Bowling Pin Progression"  since the 1, 2, 3, and 4 Intervals XE "Intervals"  equaling 10 total is the same as the arrangement for bowling pins.

	Progressive Interval XE "Progressive Interval"  Density: XE "Density"  y=y+n XE "y=y+n" 

	+ Interval = Total
	+ Interval = Total
(cont’d.)
	+ Interval = Total
(cont’d.)

	+ 1 = 1
+ 2 = 3
+ 3 = 6
+ 4 = 10
+ 5 = 15
+ 6 = 21
+ 7 = 28
+ 8 = 36
+ 9 = 45
+ 10 = 55
+ 11 = 66
+ 12 = 78
+ 13 = 91
+ 14 = 105
+ 15 = 120
+ 16 = 136
+ 17 = 153
+ 18 = 171
+ 19 = 190
+ 20 = 210
	+ 21 = 231
+ 22 = 253
+ 23 = 276
+ 24 = 300
+ 25 = 325
+ 26 = 351
+ 27 = 378
+ 28 = 406
+ 29 = 435
+ 30 = 465
+ 31 = 496
+ 32 = 428
+ 33 = 461
+ 34 = 495
+ 35 = 530
+ 36 = 566
+ 37 = 603
+ 38 = 641
+ 39 = 680
+ 40 = 720
	+ 41 = 761
+ 42 = 803
+ 43 = 846
+ 44 = 890
+ 45 = 935
+ 46 = 981
+ 47 = 1,028
+ 48 = 1,076
+ 49 = 1,125
+ 50 = 1,175
+ 51 = 1,226
+ 52 = 1,278
+ 53 = 1,331
+ 54 = 1,385
+ 55 = 1,440
+ 56 = 1,496
+ 57 = 1,553
+ 58 = 1,611
+ 59 = 1,670
+ 60 = 1,730


Table 12‑D  Progressive Interval XE "Progressive Interval"  Density XE "Density" : y=y+n XE "y=y+n" 
Mathematically, it would be much easier to increase resolution increments in multiples of 10, but this makes for extreme jumps as compared to incremental multiples of 2:

	DENSITY AND RESOLUTION FACTORS (MULTIPLES OF 10)

	Whole Numbers XE "Whole Numbers" 

 XE "Whole Number" 
	Fractions XE "Fractions" 
	Decimals

	10
100
1,000
10,000
100,000
1,000,000
10,000,000
	1/10
1/100
1/1,000
1/10,000
1/100,000
1/1,000,000
1/10,000,000
	.1
.01
.001
.0001
.00001
.000001
.0000001

	
	
	


Table 12‑E Density XE "Density"  and Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors"  (Multiples of 10 XE "Multiples of 10" ).

In the example of the Three-dimensional XE "Three-dimensional"  Hologenic Matrix XE "Hologenic Matrix" , an increase by a factor of 2 yields an 8-fold increase in Nodes XE "Nodes"  while an increase by a factor of 10 in each Dimension XE "Dimension"  will yield a volume increase of 1,000 times the existing Nodes.  Utilizing Binary XE "Binary"  Increments allows for progressive enlargement without making the next increment prohibitively unattainable.  In truth, you can choose any Interval or factor for the Resolution XE "Resolution"  and Density XE "Density"  Variables XE "Variables"  so long as it is established at the beginning and maintained throughout the Lifespan XE "Lifespan"  of the Matrix XE "Matrix" .  Operating at different Resolution and Density Variables during sleep allows for the evaluation of Sub-conscious XE "Sub-conscious"  Data XE "Data" .

With the Interval conventions established, let’s list some of the Parameters XE "Parameters"  that are considered to have Resolution XE "Resolution" .

Data XE "Data"  Resolution XE "Resolution"  Parameters XE "Parameters" 
DRF XE "DRF"  – Data XE "Data"  Resolution XE "Resolution"  Fineness XE "Data Resolution Fineness" 
DSV XE "DSV"  – Data XE "Data"  Sample Volume XE "Data Sample Volume" 
DDR XE "DDR"  – Data XE "Data"  Depth Richness XE "Data Depth Richness" 
Temporal XE "Temporal"  Resolution XE "Resolution"  Parameters XE "Parameters" 
TIF XE "TIF"  – Temporal XE "Temporal"  Interval Fineness XE "Temporal Interval Fineness" 
Temporal Interval Fineness XE "Temporal Interval Fineness"  –TIF refers to the period of time between activities within the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  Specific XE "Specific"  TIF XE "TIF" ’s can be applied to any Node XE "Node" , Class, or Parameter XE "Parameter"  as necessary.  For example, a TIF of 2 can be applied to the TCV XE "TCV" - Temporal XE "Temporal"  Cascade XE "Temporal Cascade" 

 XE "Cascade"  Volume XE "Temporal Cascade Volume"  to be discussed in the next section.  Such TCV-TIF would stretch the volume over a longer period of time.

The Matrix TIF or M-TIF XE "M-TIF"  refers to the Frequency XE "Frequency"  at which the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  repeats the Data XE "Data"  Processing Cycle and Sequence XE "Data Processing Cycle and Sequence"  (see  Through-put XE "Through-put"  – Data Processing Cycle XE "Cycle"  and Sequence XE "Cycle and Sequence" ).  M-TIF XE "TIF"  capabilities are largely a function of Hardware XE "Hardware"  and Technology XE "Technology" , but a minimum rate of 10 Hz should be sought while an optimum target of 60 Hz should provide immensely better results.  M-TIF is perhaps one of the most valuable Resolutions.  It is the repeating of the Data Processing Cycle and Sequence XE "Sequence"  that allows for contiguous Thoughts XE "Thoughts"  and activities.

Node XE "Node"  TIF XE "TIF"  or N-TIF XE "N-TIF"  refers to the interval between the current Cycle XE "Cycle"  and the next Cycle that a Node Receives XE "Receives" /Updates XE "Updates"  Input XE "Input"  (see Cascade XE "Cascade"  – Neural XE "Neural"  and Learn XE "Learn"  Cascade).  An N-TIF of 1 Receives/Updates its Input on the very next Cycle while an N-TIF of 8 keeps the same Input Value XE "Input Value"  for the Next 7 Cycles and then updates the Input Value XE "Value"  on the 8th Cycle.  Such delays between Updates are useful when the Data XE "Data"  occurs at slower paces.  The Nyquist Limit XE "Nyquist Limit"  Requires that the N-TIF must be twice as fast as the Data that is to be sampled.  The N-TIF can be established and changed as needed for any combination of Nodes XE "Nodes" , Classes XE "Classes" , or Regions XE "Regions" .  Since all Nodes are Cycled  with each Cycle according to the M-TIF XE "M-TIF" , the delay of changing/updating the Node’s Input does not inhibit the coordinated Neural and Learn Propagation XE "Neural and Learn Propagation" 

 XE "Propagation"  or Through-put XE "Through-put"  of the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  (see Flow XE "Flow"  – Neural and Learn Propagation XE "Learn Propagation"  and Through-put – Data Processing Cycle and Sequence XE "Data Processing Cycle and Sequence" 

 XE "Cycle and Sequence" 

 XE "Sequence" ).

Input XE "Input"  TIF XE "Input TIF"  or I-TIF XE "I-TIF"  applies the same TIF XE "TIF"  controls to individual Inputs XE "Inputs" .  Any given Node XE "Node"  May have several different I-TIF’s for several different Inputs.  There is a Hierarchical XE "Hierarchical"  structure to the TIF’s within the Matrix XE "Matrix"  with the only real requirement being that any level of TIF (Input, Node, Region, Matrix) must be the same as or slower than the higher levels to be of use.  Otherwise, the lower levels are cycling too fast for the higher levels to register and use the information.

TCV XE "TCV"  – Temporal XE "Temporal"  Cascade XE "Temporal Cascade" 

 XE "Cascade"  Volume XE "Temporal Cascade Volume" 
Every Node XE "Node"  in the Hologenic Matrix XE "Hologenic Matrix"  has Feedback XE "Feedback"  of its most recent Output XE "Output"  as one of the many current Inputs XE "Inputs" .  This looped data lends a continuity to Sequential XE "Sequential"  values.  The TCV XE "TCV"  allows for additional Feedback of multiple prior Outputs XE "Outputs" .  Inputting a Cascade XE "Cascade"  of 8 or 16 of the previous Outputs for example identifies the Flow XE "Flow"  of events and triggers subsequent Output that will continue to Flow in a similar fashion.  It is this Cascade that enables the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  to experience the passage of time, and it is the passage of time that allows for Consciousness XE "Consciousness" .  TCV can be applied Globally XE "Globally"  or according to any Classification XE "Classification" , and varying the volume of Cascaded XE "Cascaded"  Inputs throughout the Hologenic Matrix XE "Matrix"  Classes XE "Classes"  effectively controls its Perception XE "Perception"  of time.

TRR XE "TRR"  – Temporal XE "Temporal"  Rhythm XE "Rhythm"  Richness XE "Temporal Rhythm Richness" 
Every Node XE "Node"  has the option of Retrieving XE "Retrieving"  values from the various Temporal XE "Temporal"  Rhythm Classes XE "Temporal Rhythm Classes" 

 XE "Classes"  (see Rhythm XE "Rhythm"  – Temporal Rhythms XE "Temporal Rhythms" 

 XE "Rhythms" ):

	Temporal XE "Temporal"  Rhythm XE "Rhythm"  Classes XE "Temporal Rhythm Classes" 

 XE "Classes" 

	Class
	Description
	Duration

	Whole Periods XE "Whole Periods" 

 XE "Periods" 

	RR XE "RR" 
	Repetitious Rhythms XE "Rhythm" 

 XE "Repetitious Rhythms" 

 XE "Rhythms" 
	.5+ Minutes

	STR XE "STR" 
	Short-term Rhythms XE "Rhythms" 

 XE "Short-term Rhythms" 
	1 Hour

	SR XE "SR" 
	Social Rhythms XE "Rhythms" 

 XE "Social Rhythms" 
	.5+ Weeks

	LTR XE "LTR" 
	Long-term Rhythms XE "Rhythms" 

 XE "Long-term Rhythms" 
	1+ Year

	
	
	

	HR XE "HR" 
	Historic XE "Historic"  Rhythms XE "Rhythms" 

 XE "Historic Rhythms" 
	1+ Century

	

	Fractional Periods XE "Fractional Periods" 

 XE "Periods" 

	SLF XE "SLF" 
	Super Low Frequency XE "Frequency" 

 XE "Super Low Frequency" 

 XE "Low Frequency" 
	36 Hz

	LF XE "LF" 
	Low Frequency XE "Frequency" 

 XE "Low Frequency" 
	3.6 KHz

	HF XE "HF" 
	High Frequency XE "Frequency" 

 XE "High Frequency" 
	360 KHz

	VHF XE "VHF" 
	Very High Frequency XE "Frequency" 

 XE "Very High Frequency" 

 XE "High Frequency" 
	36 MHz

	
	
	

	UHF XE "UHF" 
	Ultra High Frequency XE "Frequency" 

 XE "Ultra High Frequency" 

 XE "High Frequency" 
	3.6 GHz

	
	
	


Table 12‑F  Temporal XE "Temporal"  Rhythm XE "Rhythm"  Classes XE "Temporal Rhythm Classes" 

 XE "Classes" .

These Rhythm XE "Rhythm"  Classes XE "Classes"  are best utilized when the Frequency XE "Frequency"  or Period XE "Period"  matches that of the data interfaced with the Node XE "Node" .  Also, any Frequency which is too fast for the Temporal XE "Temporal"  Interval Fineness XE "Temporal Interval Fineness"  (TIF XE "TIF" ) of the Matrix XE "Matrix"  is not discernable by it.  According to the Nyquist Limit XE "Nyquist Limit" , the data must be Sampled XE "Sampled"  at twice its Frequency so a TIF of 60 Hz for the Matrix can discern the majority of the SLF XE "SLF"  class which goes up to 36 Hz.

The Temporal XE "Temporal"  Rhythm XE "Rhythm"  Richness XE "Temporal Rhythm Richness"  (TRR XE "TRR" ) to which this section refers is the bit-width of the various Periodic XE "Periodic"  values within the Temporal Rhythm Classes XE "Temporal Rhythm Classes" 

 XE "Classes" .  Bit-width is again best understood with the example of grayscale and color Resolutions of computer monitors.  A smaller bit-width creates a contrasty, sudden change in the data while a larger bit-width allows for a smoother, more gradual Flow XE "Flow"  for data changes.  Sometimes it is desirable to have a contrasty data scale so that it gets noticed better, and sometimes the rich variety of a large bit-width provides the necessary transitions for the data.

Associative XE "Associative"  Resolution XE "Resolution"  Parameters XE "Parameters" 
ARF XE "ARF"  – Associative XE "Associative"  Resolution XE "Resolution"  Fineness XE "Associative Resolution Fineness" 
The ARF XE "ARF"  refers to the Intervals XE "Intervals"  between a Node XE "Node"  and the Proximity XE "Proximity"  Nodes XE "Proximity Nodes"  from which it Retrieves data (see Flow XE "Flow"  – Neural XE "Neural"  and Learn Propagation XE "Neural and Learn Propagation" 

 XE "Learn Propagation" ).  An ARF of 1 Retrieves from the Adjacent Nodes XE "Nodes"  while an ARF of 8 skips past seven Nodes and reaches out to the eighth Node to Retrieve XE "Retrieve"  Proximity data.  Such far-reaching Proximity Retrievals are useful when data is scattered over distances or prone toward changing its position on the Address XE "Address"  Plane XE "Address Plane" 

 XE "Plane" .  It is best to have all ARF’s within a Region set the same since Back-propagated XE "Back-propagated"  Learn XE "Learn"  Values depend on consistent Propagation XE "Propagation"  between Nodes.

ASV XE "ASV"  – Associative XE "Associative"  Sample Volume XE "Associative Sample Volume" 
The ASV XE "ASV"  determines the total quantity of Proximity XE "Proximity"  Nodes XE "Proximity Nodes"  from which a specific Node XE "Node"  Retrieves data.  Together, the ASV and ARF XE "ARF"  dictate the pattern of Connectivity XE "Connectivity"  within a Region of the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  (see Connectivity and see Flow XE "Flow"  – Neural XE "Neural"  and Learn XE "Learn"  Propagation XE "Neural and Learn Propagation" 

 XE "Learn Propagation" 

 XE "Propagation" ).  The ASV is chosen in Multiples of 10 XE "Multiples of 10"  according to the Connectivity pattern for Proximity Nodes XE "Nodes" .  This allows for expansion of the Proximity Array XE "Proximity Array"  while maintaining its integrity.

Understanding the Interaction XE "Interaction"  between ARF XE "ARF"  and ASV XE "ASV"  is crucial to understanding the Associative XE "Associative"  Parameters XE "Parameters"  of the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .

Figure 12‑A  Cross-sectional Proximity XE "Proximity"  Array XE "Proximity Array"  (ARF XE "ARF" : 1/1, ASV XE "ASV" : 10).

With an ARF XE "ARF"  of 1/1 and an ASV XE "ASV"  of 10, a Node XE "Node"  Associates with Proximity XE "Proximity"  Nodes XE "Proximity Nodes" 

 XE "Nodes"  that are immediately nearby.  This is the basic unit of Association XE "Association"  for the Proximity Array XE "Proximity Array" .

Figure 12‑B  Cross-sectional Proximity XE "Proximity"  Array XE "Proximity Array"  (ARF XE "ARF" : 1/1, ASV XE "ASV" : 40).

Enlarging the ASV XE "ASV"  by a factor of 4 and leaving the ARF XE "ARF"  at 1/1 increases the size of the Proximity XE "Proximity"  Array XE "Proximity Array"  while maintaining a fine Resolution XE "Resolution"  between Nodes XE "Nodes" .  This creates the best Resolution for applications where fidelity is the prime indication.

Figure 12‑C  Cross-sectional Proximity XE "Proximity"  Array XE "Proximity Array"  (ARF XE "ARF" : ¼, ASV XE "ASV" : 10).

Conversely, enlarging the ARF XE "ARF"  by a factor of 4 and leaving the SVA at 10 increases the coarseness between Nodes XE "Nodes"  and extends the reach of the Array while maintaining only 10 Proximity XE "Proximity"  Associations XE "Associations"  which is helpful when trying to reduce computational requirements.

Figure 12‑D  Cross-sectional Proximity XE "Proximity"  Array XE "Proximity Array"  (ARF XE "ARF" : ¼, ASV XE "ASV" : 40).

Increasing both the ARF XE "ARF"  and the ASV XE "ASV"  results in a far-reaching Proximity XE "Proximity"  Array XE "Proximity Array"  with coarse spacing between Connected Nodes XE "Nodes" .  This is particularly useful when Associated data within a Region is widespread or prone toward changing its location as in Visual Arrays.

Various combinations of ARF XE "ARF"  and ASV XE "ASV"  may be used simultaneously in Compound Proximity XE "Proximity"  Array XE "Compound Proximity Array" 

 XE "Proximity Array" s so long as the application is Region-wide.

Figure 12‑E  Cross-sectional Compound Proximity XE "Proximity"  Array XE "Compound Proximity Array" 

 XE "Proximity Array"  (ARF XE "ARF" :1/1, ASV XE "ASV" : 40) (ARF:1/4, ASV: 40).

This arrangement allows for far-reaching Proximity XE "Proximity"  Array XE "Proximity Array" s that have smaller, higher Resolution XE "Resolution"  centers.  These Compound Array XE "Compound Array" s must be mutually exclusive  so that only one value will be retrieved from any particular Proximity Node XE "Node"  which may be shared among the combined Arrays.

Compound Proximity XE "Proximity"  Array XE "Compound Proximity Array" 

 XE "Proximity Array" s can be specified with any combination of Arrays or they can be formatted according to pre-determined Propagation XE "Propagation"  Rules XE "Rules" .

Figure 12‑F  Cross-sectional Compound Proximity XE "Proximity"  Array XE "Compound Proximity Array" 

 XE "Proximity Array"  (ARF XE "ARF" : Binary XE "Binary" >=4, ASV XE "ASV" : Fixed=40, Total=120).

With a Fixed ASV XE "Fixed ASV"  and a Binary XE "Binary"  ARF XE "Binary ARF" , the Proximity XE "Proximity"  Array XE "Proximity Array"  has a fading Influence XE "Influence"  as the Distance increases.  This Propagation XE "Propagation"  Rule requires the declaration of values for the maximum Binary ARF XE "ARF"  and the Fixed ASV XE "ASV"  value in Multiples of 10 XE "Multiples of 10" .  The Total ASV XE "Total ASV"  value shown is a Redundant XE "Redundant"  Variable XE "Variable"  that may be established as a limitation for the purpose of reducing computation requirements.  By convention, the most restrictive variable determines the where the Compound Proximity Array XE "Compound Proximity Array"  ends.  Here are some variable pre-determined Propagation Rules XE "Rules" :

	PRE-DETERMINED PROPAGATION RULES

	Region
	Axis XE "Axis" 
	ARF XE "ARF" 
	ASV XE "ASV" 

	1
2
3
4
5
6
7
8
	-x
+x
-y
+y
-z
+z
	Fixed
Linear
 Multiples of 10 XE "Multiples of 10"  Binary XE "Binary" 
Custom
	Fixed
Linear
Multiples of 10 XE "Multiples of 10" 
Total
Custom

	
	
	
	


Table 12‑G  Pre-determined Propagation XE "Propagation"  Rules XE "Rules" .

The Axis XE "Axis"  Variable XE "Variable"  of plus or minus x, y, or z allows the Proximity XE "Proximity"  Array XE "Proximity Array"  to Propagate in any of six distinct directions. Multiple Propagation XE "Propagation"  Axis may be utilized simultaneously within a given Region to Accommodate the various Data XE "Data"  Input XE "Input"  Planes XE "Planes"  (See Flow XE "Flow"  – Neural XE "Neural"  and Learn XE "Learn"  Propagation XE "Neural and Learn Propagation" 

 XE "Learn Propagation" ).

ADR XE "ADR"  – Associative XE "Associative"  Depth Richness XE "Associative Depth Richness" 
Cognitive XE "Cognitive"  Resolution XE "Resolution"  Parameters XE "Parameters" 
CIF XE "CIF"  – Cognitive XE "Cognitive"  Interval Fineness XE "Cognitive Interval Fineness" 
CCV XE "CCV"  – Cognitive XE "Cognitive"  Cascade XE "Cascade"  Volume XE "Cognitive Cascade Volume" 
CRR XE "CRR"  – Cognitive XE "Cognitive"  Rhythm XE "Rhythm"  Richness XE "Cognitive Rhythm Richness" 
Chapter
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Chapter 13 Focus XE "Focus" 
13.1 Attention XE "Attention" , Awareness XE "Awareness" , and Recollection XE "Attention, Awareness, and Recollection" 

 XE "Recollection" 
Center and Reference XE "Center and Reference" 
DCF XE "DCF"  – Data XE "Data"  Center Focus XE "Data Center Focus" 

 XE "Focus" 
TRF XE "TRF"  – Temporal XE "Temporal"  Reference Focus XE "Temporal Reference Focus" 

 XE "Focus" 
ACF XE "ACF"  – Associative XE "Associative"  Center Focus XE "Associative Center Focus" 

 XE "Focus" 
CRF XE "CRF"  – Cognitive XE "Cognitive"  Reference Focus XE "Cognitive Reference Focus" 

 XE "Focus" 
Chapter
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Chapter 14 Flow XE "Flow" 
14.1 Neural XE "Neural"  and Learn XE "Learn"  Propagation XE "Neural and Learn Propagation" 

 XE "Learn Propagation" 

 XE "Propagation" 
By definition, Propagation XE "Propagation"  is the spreading of something.  I believe the term is borrowed from the intentional spreading of beneficial plants such as apple trees via grafting.  For our purposes, the spread of Neural XE "Neural"  Data XE "Data"  and its reciprocal Learn XE "Learn"  Data will be referred to as Propagation.  The pattern, direction, and extent of the Propagation can all be controlled within each Region of the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  and influence its Associative XE "Associative"  capabilities.

The basic pattern for Propagation XE "Propagation"  is referred to as the Proximity XE "Proximity"  pattern and is well covered in the chapter on Connectivity XE "Connectivity" .  The extent to which this pattern is stretched and multiplexed upon itself is covered in the Associative XE "Associative"  Resolution XE "Resolution"  Fineness XE "Associative Resolution Fineness"  and Associative Sample Volume XE "Associative Sample Volume"  sections of the chapter on Intricateness XE "Intricateness" .  These issues are well covered under their respective topics, and the remainder of this chapter will focus on the control of the direction of Propagation within the separate Regions XE "Regions" .

Each Region is afforded Propagation XE "Propagation"  control independent of the other Regions XE "Regions" .  Direction XE "Direction"  for Propagation is oriented and identified according to the three dimensional axises x,y, and z upon which the entire Matrix XE "Matrix"  and its Regions are based.  Direction can be indicated as positive (+) or negative (-) which allows for a total of six completely independent Propagation Direction XE "Propagation Direction" s within each of the eight Regions of the Hologenic Matrix XE "Hologenic Matrix" .  This makes for a total of 48 Propagation Directions which doubles to 96 to allow for reciprocal Neural XE "Neural"  and Learn XE "Learn"  Propagation XE "Neural and Learn Propagation" 

 XE "Learn Propagation" .  Multiply this by the 11 minimum Connections XE "Connections"  per Node XE "Node"  for the Proximity XE "Proximity"  pattern, and it is easy to see how quickly computational resources can be used up when implementing a complete Propagation scheme.

By convention, the direction or Flow XE "Flow"  of a Propagation XE "Propagation"  is in the direction of its most Connections XE "Connections" .  With the Proximity XE "Proximity"  pattern’s nine Connections in one direction, one Connection to itself, and one Connection in the other direction, the Flow of the Propagation would be considered to be in the direction of the first nine Connections.  The effect is to label according to the net Flow.

Bringing all these concepts together within the structure of a Region yields quite a beautiful and functionally efficient system for maintaining the Flow XE "Flow"  of data.  Remember that each Region has three functional Planes XE "Planes"  corresponding to the practical functions of that Region.  Propagation XE "Propagation"  can flow away from each of these three Planes or toward each of these three Planes or any combination in between including both away from and toward all three Planes at once.

The Flow XE "Flow"  of Propagation XE "Propagation"  within a Region takes on a mutually interactive nature.  A simple, symmetric Propagation where the Proximity XE "Proximity"  pattern is Propagated XE "Propagated"  in all six directions yields an alternate Propagation effect by means of Redundant XE "Redundant"  Weighted XE "Weighted"  Connections XE "Connections" .  Within a block of 27 Nodes XE "Nodes" , the influence of the Output XE "Output"  from the central most Node XE "Node"  during the first Cycle XE "Cycle"  creates a pattern all of its own.

Figure 14‑A  Weighted XE "Weighted"  Propagation XE "Propagation"  Interaction XE "Interaction" .

The central Node XE "Node"  Receives XE "Receives"  its own Output XE "Output"  with a weight of six times.  The corner most Nodes XE "Nodes"  in the cube of 27 Receives the Output with a weight of three times, and the rest of the Nodes Receive the Output at a weight of two times.  The extension of this Propagation XE "Propagation"  creates a sort of Hypercube XE "Hypercube"  framework for the Propagated XE "Propagated"  data.  Removing or modifying any of the Propagation directions yields changes that can be as profound as they are beautiful. 

Chapter
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Chapter 15 Cascade XE "Cascade" 
15.1 Cascaded XE "Cascaded"  Values XE "Cascaded Values" 
The ability to experience prior events as a Historical XE "Historical"  prelude to the present is essential for the continued flow from the past to the present and toward the future.  Some of this occurs within the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  by means of the data being passed back and forth between Nodes XE "Nodes" , but the most evident manifestation of this History XE "History"  comes in the form of Cascaded XE "Cascaded"  Values XE "Cascaded Values" .  Any Input XE "Input"  may be specified for Cascading XE "Cascading" .  Examples of useful Cascading may include Input from other Nodes, Inputs XE "Inputs"  from External XE "External"  Sources, and even Feedback XE "Feedback"  Inputs from the Node XE "Node" ’s own Output XE "Output"   The Cascading is managed by the Node that is Receiving the Input thereby simplifying the tracking of data.

The Cascading XE "Cascading"  of Values uses up a large amount of resources, but the resultant continuity is well worth the investment (see Intricateness XE "Intricateness"  – Resolution XE "Resolution"  Factor XE "Resolution Factor" s XE "Resolution Factors" : TIF XE "TIF"  and TCF).  Cascading is accomplished by storing a selected number of past values to be re-used.  The oldest value is eliminated as the newest is added and all the values in between are shifted accordingly.

	Cascaded XE "Cascaded"  Values XE "Cascaded Values" 

	Cycle XE "Cycle" 
	Oldest XE "Oldest" 
	Data XE "Data"  Registers
	Newest XE "Newest" 

	16
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16


Table 15‑A  Cascaded XE "Cascaded"  Values XE "Cascaded Values" : Cycle XE "Cycle"  16

At the sixteenth Cycle XE "Cycle" , the Cascade XE "Cascade"  Volume is full and ready to start displacing the Oldest XE "Oldest"  Input XE "Input"  as the Newest XE "Newest"  Input is entered.

Over the next three Cycles, the Data XE "Data"  continues to shift from the Newest XE "Newest"  toward the Oldest XE "Oldest"  data registers.  This shift will continue as any new Input XE "Input"  is added.

	Cascaded XE "Cascaded"  Values XE "Cascaded Values" 

	Cycle XE "Cycle" 
	Oldest XE "Oldest" 
	Data XE "Data"  Registers
	Newest XE "Newest" 

	17
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17


Table 15‑B  Cascaded XE "Cascaded"  Values XE "Cascaded Values" : Cycle XE "Cycle"  17

	Cascaded XE "Cascaded"  Values XE "Cascaded Values" 

	Cycle XE "Cycle" 
	Oldest XE "Oldest" 
	Data XE "Data"  Registers
	Newest XE "Newest" 

	18
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18


Table 15‑C  Cascaded XE "Cascaded"  Values XE "Cascaded Values" : Cycle XE "Cycle"  18

	Cascaded XE "Cascaded"  Values XE "Cascaded Values" 

	Cycle XE "Cycle" 
	Oldest XE "Oldest" 
	Data XE "Data"  Registers
	Newest XE "Newest" 

	19
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19


Table 15‑D  Cascaded XE "Cascaded"  Values XE "Cascaded Values" : Cycle XE "Cycle"  19

Values may be Cascaded XE "Cascaded"  according to Sequence XE "Sequence" , Time XE "Time" , or a combination of both.  Sequential XE "Sequential"  and Temporal XE "Temporal"  Cascade XE "Temporal Cascade" s both compile valuable data and both should be utilized whenever possible.

Sequential XE "Sequential"  Cascades

Sequential XE "Sequential"  Cascades only add a new value and eliminate the Oldest XE "Oldest"  value when there is a change or addition in the new value.  The idle time between value changes is considered irrelevant.  This is especially evident when Inputting values via a Keyboard XE "Keyboard" .  The keystrokes may be fast of slow.  The person typing may even get up to answer the door and come back, but the values are Historically XE "Historically"  Cascaded XE "Cascaded"  according to the sequence in which they were typed.  The following is a chronology of 24 Sequentially cascaded Inputs XE "Inputs" .

	Sequential XE "Sequential"  Cascade XE "Cascade" 

	Data XE "Data"  Registers
	Cycle XE "Cycle" 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	H
	Input XE "Input"  1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	H
	I
	Input XE "Input"  2

	
	
	
	
	
	
	
	
	
	
	
	
	
	H
	I
	,
	Input XE "Input"  3

	
	
	
	
	
	
	
	
	
	
	
	
	H
	I
	,
	 
	Input XE "Input"  4

	
	
	
	
	
	
	
	
	
	
	
	H
	I
	,
	 
	S
	Input XE "Input"  5

	
	
	
	
	
	
	
	
	
	
	H
	I
	,
	 
	S
	A
	Input XE "Input"  6

	
	
	
	
	
	
	
	
	
	H
	I
	,
	 
	S
	A
	L
	Input XE "Input"  7

	
	
	
	
	
	
	
	
	H
	I
	,
	 
	S
	A
	L
	L
	Input XE "Input"  8

	
	
	
	
	
	
	
	H
	I
	,
	 
	S
	A
	L
	L
	Y
	Input XE "Input"  9

	
	
	
	
	
	
	H
	I
	,
	 
	S
	A
	L
	L
	Y
	!
	Input XE "Input"  10

	
	
	
	
	
	H
	I
	,
	 
	S
	A
	L
	L
	Y
	!
	 
	Input XE "Input"  11

	
	
	
	
	H
	I
	,
	 
	S
	A
	L
	L
	Y
	!
	 
	 
	Input XE "Input"  12

	Oldest XE "Oldest" 
	Newest XE "Newest" 
	


Table 15‑E  Sequential XE "Sequential"  Cascade XE "Cascade" : Cycles 1 through 12

At the third Input XE "Input"  (HI,), the basic message starts coming across.  By the ninth Input (HI, SALLY), it is fairly easy to project the entire first message as seen by the twelfth Input (HI, SALLY!  ).

	Sequential XE "Sequential"  Cascade XE "Cascade" 

	Data XE "Data"  Registers
	Cycle XE "Cycle" 

	
	
	
	H
	I
	,
	 
	S
	A
	L
	L
	Y
	!
	 
	 
	H
	Input XE "Input"  13

	
	
	H
	I
	,
	 
	S
	A
	L
	L
	Y
	!
	 
	 
	H
	O
	Input XE "Input"  14

	
	H
	I
	,
	 
	S
	A
	L
	L
	Y
	!
	 
	 
	H
	O
	W
	Input XE "Input"  15

	H
	I
	,
	 
	S
	A
	L
	L
	Y
	!
	 
	 
	H
	O
	W
	 
	Input XE "Input"  16

	I
	,
	 
	S
	A
	L
	L
	Y
	!
	 
	 
	H
	O
	W
	 
	A
	Input XE "Input"  17

	,
	 
	S
	A
	L
	L
	Y
	!
	 
	 
	H
	O
	W
	 
	A
	R
	Input XE "Input"  18

	 
	S
	A
	L
	L
	Y
	!
	 
	 
	H
	O
	W
	 
	A
	R
	E
	Input XE "Input"  19

	S
	A
	L
	L
	Y
	!
	 
	 
	H
	O
	W
	 
	A
	R
	E
	 
	Input XE "Input"  20

	A
	L
	L
	Y
	!
	 
	 
	H
	O
	W
	 
	A
	R
	E
	 
	Y
	Input XE "Input"  21

	L
	L
	Y
	!
	 
	 
	H
	O
	W
	 
	A
	R
	E
	 
	Y
	O
	Input XE "Input"  22

	L
	Y
	!
	 
	 
	H
	O
	W
	 
	A
	R
	E
	 
	Y
	O
	U
	Input XE "Input"  23

	Y
	!
	 
	 
	H
	O
	W
	 
	A
	R
	E
	 
	Y
	O
	U
	?
	Input XE "Input"  24

	Oldest XE "Oldest" 
	Newest XE "Newest" 
	


Table 15‑F  Sequential XE "Sequential"  Cascade XE "Cascade" : Cycles 13 through 24

At the fifteenth Input XE "Input"  (HI, SALLY!  HOW), the second message starts to come across.  By the twenty-first Input (ALLY!  HOW ARE Y), it is again fairly easy to project the entire message before it is entered as in the twenty-fourth Input (Y!  HOW ARE YOU?).  Communication XE "Communication"  and Interaction XE "Interaction"  tends to be Redundant XE "Redundant"  such that with repeated sessions, the entire message readily projected by the third (HI,) or fifteenth (HI, SALLY!  HOW) Input.  It is this Redundant or Cyclic aspect of our existence that enables us to Learn XE "Learn"  and better prepare for future events (see Rhythm XE "Rhythm"  and Learning XE "Learning"  – Evaluation XE "Evaluation"  and Adaptation XE "Evaluation and Adaptation" 

 XE "Adaptation" ).

Temporal XE "Temporal"  Cascade XE "Temporal Cascade" s

Inputs XE "Inputs"  that are Cascaded XE "Cascaded"  as a function of Time XE "Time"  are considered to be Temporally Cascaded.  With a Temporal XE "Temporal"  Cascade XE "Temporal Cascade" , Inputs are continuously fed into the Cascade XE "Cascade"  Volume according to the Temporal Interval Fineness XE "Temporal Interval Fineness"  of the Node XE "Node"  or the Specific XE "Specific"  Input XE "Input"  without pause or interruption (see Intricateness XE "Intricateness"  – TIF XE "TIF"  and TCV XE "TCV" ).  This distills Timing XE "Timing"  and Rhythm XE "Rhythm"  information from the Input.  This type of information is particularly useful for real-time processes such as Speech XE "Speech"  Recognition XE "Speech Recognition" 

 XE "Recognition" .  Speech and conversation have a Rhythmic quality that helps to keep the Communication XE "Communication"  flowing from one to another.  Music, song, and poetry are natural extensions of these Rhythms XE "Rhythms" .  

Chapter

16

Chapter 16 Rhythm XE "Rhythm" 
16.1 Temporal XE "Temporal"  Rhythms XE "Temporal Rhythms" 

 XE "Rhythms" 
Due to the cyclic nature of our existence, Rhythms XE "Rhythms"  are abundant in our lives.  Such Rhythms range from the smallest molecular oscillations to the Cycle XE "Cycle"  of generations as we move through the circles that are our lives.  Sounds pretty philosophical, but it is the simple reality that everything including light, which is the fabric of time, has an experienceable speed, period, and Rhythm XE "Rhythm" .  The Rhythms in our Environment XE "Environment"  establishes Rhythms within our bodies and minds.  The twenty-four hour rotation of the Earth has established daily Circadian XE "Circadian"  Rhythms XE "Circadian Rhythms"  in us such that we sleep and wake in a relatively dependable fashion.  Even the twenty-eight day female menstrual Cycle seems to correspond nicely with the twenty-eight day Cycle for the phases of the moon.

These Rhythms XE "Rhythms"  in our Environment XE "Environment"  are consistent and unyielding.  When we lose touch with these Environmental Cycles XE "Environmental Cycles"  our health and well-being suffers.  Irregular sleeping patterns and menstrual Cycles are both accepted as detrimental conditions.  Interruption or loss of these and other Rhythms can lead to sickness, loss of productivity, and even shorten one’s life span.

When developing an Artificial Intelligence XE "Artificial Intelligence" 

 XE "Intelligence"  Matrix XE "Matrix" , it is important to allow for and utilize Rhythms XE "Rhythms"  in its basic make-up and function.  The biggest technical question at hand is whether such Rhythms should be artificially sustained or, rather, adopted from the environment.  As a base, a speed must be established for the Matrix Through-put XE "Through-put"  (see Through-put – Data XE "Data"  Processing Cycle XE "Cycle"  and Sequence XE "Data Processing Cycle and Sequence" 

 XE "Cycle and Sequence" 

 XE "Sequence" ).  This is the basic Rhythm XE "Rhythm"  at which the entire Matrix Synchronizes XE "Synchronizes"  its internal operations.  Beyond this are many Environmental Rhythms to which the Matrix may be subjected.  There are various ways to allow the Hologenic Matrix XE "Hologenic Matrix"  to interpret and interact with the various Rhythms.  Any or all of these methods may be used within the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  simultaneously.  Both the Fixed Rhythm Periods XE "Fixed Rhythm Periods" 

 XE "Rhythm Periods"  and the Adaptive Rhythm Periods XE "Adaptive Rhythm Periods" 

 XE "Periods"  have value depending upon the particular Input XE "Input"  with which it is being Associated.

Fixed Rhythm XE "Rhythm"  Periods XE "Fixed Rhythm Periods" 

 XE "Periods" 

 XE "Rhythm Periods" 
Fixed Rhythm Periods XE "Fixed Rhythm Periods" 

 XE "Rhythm Periods" 

 XE "Periods"  are useful for dealing with pre-determined Rhythm XE "Rhythm"  Intervals XE "Intervals"  that never vary.  The strength of this method is that it requires fewer Inputs XE "Inputs" , but its weaknesses are that there are gaps in the perceivable Rhythms XE "Rhythms"  and there is no allowance for any variability.

16.1.1 Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods" : (2n XE "2n" )

Exponential XE "Exponential"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods"  establish Progressive Interval XE "Progressive Interval" s XE "Intervals"  for a variety of Rhythms XE "Rhythms" .

	Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods"  in Seconds

	# of Inputs XE "Inputs" 
	Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods: XE "Periods" 

 XE "Rhythm Periods"  2n XE "2n" 
	Range XE "Range" 

	10
	1
	
	2
	
	x 1
Seconds

	
	4
	
	8
	
	

	
	16
	
	32
	
	

	
	64
	
	128
	
	

	
	256
	
	512
	
	

	10
	1,024
	
	2,048
	
	(x 1,000
Seconds)

	
	4,096
	
	8,192
	
	

	
	16,384
	
	32,768
	
	

	
	65,536
	
	131,072
	
	

	
	262,144
	
	524,288
	
	

	10
	1,048,576
	
	2,097,152
	
	(x 1,000,000
Seconds)

	
	4,194,304
	
	8,388,608
	
	

	
	16,777,216
	
	33,554,432
	
	

	
	67,108,864
	
	134,217,728
	
	

	
	268,435,456
	
	536,870,912
	
	

	30
Total Inputs XE "Inputs" 
	


Table 16‑A  Progressive Interval XE "Progressive Interval"  Rhythms XE "Rhythms" : 2n XE "2n"  in Seconds
	Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods"  in Hertz XE "Hertz" 

	# of Inputs XE "Inputs" 
	Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods: XE "Periods" 

 XE "Rhythm Periods"  2n XE "2n" 
	Range XE "Range" 

	10
	1
	
	2
	
	Hz

	
	4
	
	8
	
	

	
	16
	
	32
	
	

	
	64
	
	128
	
	

	
	256
	
	512
	
	

	10
	1,024
	
	2,048
	
	(KHz)

	
	4,096
	
	8,192
	
	

	
	16,384
	
	32,768
	
	

	
	65,536
	
	131,072
	
	

	
	262,144
	
	524,288
	
	

	10
	1,048,576
	
	2,097,152
	
	(MHz)

	
	4,194,304
	
	8,388,608
	
	

	
	16,777,216
	
	33,554,432
	
	

	
	67,108,864
	
	134,217,728
	
	

	
	268,435,456
	
	536,870,912
	
	

	30
Total Inputs XE "Inputs" 
	


Table 16‑B  Progressive Interval XE "Progressive Interval"  Rhythms XE "Rhythms" : 2n XE "2n"  in Hertz XE "Hertz" 
 Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods" : (2n XE "2n" ) and .75(2n)

As a way of interjecting additional Rhythms XE "Rhythms"  at smaller Intervals XE "Intervals" , .75(2n XE "2n" ) Intervals are inserted between the  2n Rhythms.  Basically, 2, 4, 8, 16, 32, etc. are combined with 1.5, 3, 6, 12, 24, etc.  This Provides a finer resolution while maintaining a Progressive Interval XE "Progressive Interval"  scheme.

	Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods"  in Seconds

	# of Inputs XE "Inputs" 
	Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods: XE "Periods" 

 XE "Rhythm Periods"  2n XE "2n"  and .75(2n)
	Range XE "Range" 

	20
	1
	1.5
	2
	3
	x 1
Seconds

	
	4
	6
	8
	12
	

	
	16
	24
	32
	48
	

	
	64
	96
	128
	192
	

	
	256
	384
	512
	768
	

	20
	1,024
	1,536
	2,048
	3,072
	(x 1,000
Seconds)

	
	4,096
	6,144
	8,192
	12,288
	

	
	16,384
	24,576
	32,768
	49,152
	

	
	65,536
	98,304
	131,072
	196,608
	

	
	262,144
	393,216
	524,288
	786,432
	

	20
	1,048,576
	1,572,864
	2,097,152
	3,145,728
	(x 1,000,000
Seconds)

	
	4,194,304
	6,291,456
	8,388,608
	12,582,912
	

	
	16,777,216
	25,165,824
	33,554,432
	50,331,648
	

	
	67,108,864
	100,663,296
	134,217,728
	201,326,592
	

	
	268,435,456
	402,653,184
	536,870,912
	805,306,368
	

	60
Total Inputs XE "Inputs" 
	


Table 16‑C  Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods" : 2n XE "2n"  and .75(2n) in Seconds

	Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods"  in Hertz XE "Hertz" 

	# of Inputs XE "Inputs" 
	Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods: XE "Periods" 

 XE "Rhythm Periods"  2n XE "2n"  and .75(2n)
	Range XE "Range" 

	20
	1
	1.5
	2
	3
	Hz

	
	4
	6
	8
	12
	

	
	16
	24
	32
	48
	

	
	64
	96
	128
	192
	

	
	256
	384
	512
	768
	

	20
	1,024
	1,536
	2,048
	3,072
	(KHz)

	
	4,096
	6,144
	8,192
	12,288
	

	
	16,384
	24,576
	32,768
	49,152
	

	
	65,536
	98,304
	131,072
	196,608
	

	
	262,144
	393,216
	524,288
	786,432
	

	20
	1,048,576
	1,572,864
	2,097,152
	3,145,728
	(MHz)

	
	4,194,304
	6,291,456
	8,388,608
	12,582,912
	

	
	16,777,216
	25,165,824
	33,554,432
	50,331,648
	

	
	67,108,864
	100,663,296
	134,217,728
	201,326,592
	

	
	268,435,456
	402,653,184
	536,870,912
	805,306,368
	

	60
Total Inputs XE "Inputs" 
	


Table 16‑D  Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods" : 2n XE "2n"  and .75(2n) in Hertz XE "Hertz" 
Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods" : y=y+n XE "y=y+n" 
A very gradual yet still progressive interval scheme is to increase the Interval by one additional increment for each Interval.  This progression can be thought of as the Bowling Pin Progression XE "Bowling Pin Progression"  since the 1, 2, 3, and 4 Intervals XE "Intervals"  equaling 10 total is the same as the arrangement for bowling pins.

	Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods: XE "Periods" 

 XE "Rhythm Periods"  y=y+n XE "y=y+n" 

	+ Interval = Total
	+ Interval = Total
(cont’d.)
	+ Interval = Total
(cont’d.)

	+ 1 = 1
+ 2 = 3
+ 3 = 6
+ 4 = 10
+ 5 = 15
+ 6 = 21
+ 7 = 28
+ 8 = 36
+ 9 = 45
+ 10 = 55
+ 11 = 66
+ 12 = 78
+ 13 = 91
+ 14 = 105
+ 15 = 120
+ 16 = 136
+ 17 = 153
+ 18 = 171
+ 19 = 190
+ 20 = 210
	+ 21 = 231
+ 22 = 253
+ 23 = 276
+ 24 = 300
+ 25 = 325
+ 26 = 351
+ 27 = 378
+ 28 = 406
+ 29 = 435
+ 30 = 465
+ 31 = 496
+ 32 = 428
+ 33 = 461
+ 34 = 495
+ 35 = 530
+ 36 = 566
+ 37 = 603
+ 38 = 641
+ 39 = 680
+ 40 = 720
	+ 41 = 761
+ 42 = 803
+ 43 = 846
+ 44 = 890
+ 45 = 935
+ 46 = 981
+ 47 = 1,028
+ 48 = 1,076
+ 49 = 1,125
+ 50 = 1,175
+ 51 = 1,226
+ 52 = 1,278
+ 53 = 1,331
+ 54 = 1,385
+ 55 = 1,440
+ 56 = 1,496
+ 57 = 1,553
+ 58 = 1,611
+ 59 = 1,670
+ 60 = 1,730


Table 16‑E  Progressive Interval XE "Progressive Interval"  Rhythm XE "Rhythm"  Periods XE "Rhythm Periods" 

 XE "Periods" : y=y+n XE "y=y+n" 
Significant Rhythm XE "Rhythm"  Periods XE "Significant Rhythm Periods" 

 XE "Rhythm Periods" 

 XE "Periods" 
Significant Rhythm XE "Rhythm"  Periods XE "Significant Rhythm Periods" 

 XE "Rhythm Periods" 

 XE "Periods"  establish Intervals XE "Intervals"  for a variety of Rhythms XE "Rhythms"  according to pre-determined Significant events in the Environment XE "Environment" .

	Significant Rhythm XE "Rhythm"  Periods XE "Significant Rhythm Periods" 

 XE "Rhythm Periods" 

 XE "Periods" 

	# of Inputs XE "Inputs" 
	Incremental
Periods XE "Periods" 
	Units
	Relative
Units

	10
	1/512, 1/256, 1/128, 1/64, 1/32, 1/16, 1/8, ¼, ½, 1
	Second
	1/60

	10
	"
	Minute
	1/60

	10
	"
	Hour
	1/60

	(10)
	"
	(Tide)
	(1/12) approx.

	(10)
	"
	(Lunar)
	(1/56)

	10
	"
	Day
	1/24

	10
	"
	Week
	1/7

	10
	"
	Year
	1/52

	10
	"
	Decade
	1/10

	10
	"
	Century
	1/10

	100
Total Inputs XE "Inputs" 
	


Table 16‑F  Significant Rhythm XE "Rhythm"  Periods XE "Significant Rhythm Periods" 

 XE "Rhythm Periods" 

 XE "Periods" 
Adaptive Rhythm XE "Rhythm"  Periods XE "Adaptive Rhythm Periods" 

 XE "Periods" 

 XE "Rhythm Periods" 
Adaptive Rhythm XE "Rhythm"  Periods XE "Adaptive Rhythm Periods" 

 XE "Rhythm Periods" 

 XE "Periods"  are Useful for dealing with Environmental Rhythm Intervals XE "Environmental Rhythm Intervals" 

 XE "Intervals"  that may vary from time to time or need to be adapted according to the dynamics of that Environment XE "Environment" .  The strength of this method is that it is flexible and adaptable in learning situations, and the disadvantage is that it can require a large number of inputs.

Adaptive Rhythm Periods XE "Adaptive Rhythm Periods" 

 XE "Rhythm Periods"  function by providing all possible Rhythms XE "Rhythms"  and then increasing the Weighted XE "Weighted"  Connection Density XE "Weighted Connection Density" 

 XE "Connection Density" 

 XE "Density"  of the applicable Rhythm XE "Rhythm"  Connections XE "Connections"  as part of the Learning XE "Learning"  process (see Connectivity XE "Connectivity"  and Learning).  As a means of grouping and limiting the sheer volume of possible Inputs XE "Inputs" , Whole and Fractional Periods XE "Fractional Periods" 

 XE "Periods"  are further divided into four functional Rhythm Groups XE "Rhythm Groups"  to be applied as appropriate.  To keep these Functional XE "Functional"  Rhythm Groups XE "Functional Rhythm Groups"  complete yet exclusive of each other, they follow a formula that utilizes all Prime XE "Prime"  and Exponential XE "Exponential"  numbers within the range of each group.

Whole Periods XE "Whole Periods" 

 XE "Periods" 
RR XE "RR"  – Repetitious Rhythms XE "Repetitious Rhythms" 

 XE "Rhythms" 
	
Repetitious Rhythms XE "Repetitious Rhythms" 

 XE "Rhythms"  Formula (.5+ Minutes)

	
All Prime XE "Prime"  < 36

And

[ ( ( n + 1 ) < 6 ) (Prime XE "Prime"  > 1) ] < 36

Seconds


Equation 16‑A  Repetitious Rhythms XE "Repetitious Rhythms" 

 XE "Rhythms"  Formula

(Total of 20 Inputs XE "Inputs" )

STR XE "STR"  – Short-term Rhythms XE "Short-term Rhythms" 

 XE "Rhythms" 
	
Short-term Rhythms XE "Short-term Rhythms" 

 XE "Rhythms"  Formula (1 Hour)

	
All Prime XE "Prime"  > 36 < 3,600

And

[ ( ( n + 1 ) >6 < 60 ) (Prime XE "Prime"  > 1) ] > 36 < 3,600

Seconds

Bold Denotes Exclusion Phrases


Equation 16‑B  Short-term Rhythms XE "Short-term Rhythms" 

 XE "Rhythms"  Formula

SR XE "SR"  – Social Rhythms XE "Social Rhythms" 

 XE "Rhythms" 
	
Social Rhythms XE "Social Rhythms" 

 XE "Rhythms"  Formula (.5+ Weeks)

	
All Prime XE "Prime"  > 3,600 < 360,000

And

[ ( ( n + 1 ) >60 < 600 ) (Prime XE "Prime"  > 1) ] > 3,600 < 360,000

Seconds

Bold Denotes Exclusion Phrases


Equation 16‑C  Social Rhythms XE "Social Rhythms" 

 XE "Rhythms"  Formula

LTR XE "LTR"  – Long-term Rhythms XE "Long-term Rhythms" 

 XE "Rhythms" 
	
Long-term Rhythms XE "Long-term Rhythms" 

 XE "Rhythms"  Formula (1+ Years)

	
All Prime XE "Prime"  > 360,000 < 36,000,000

And

[ ( ( n + 1 ) >600 < 6,000 ) (Prime XE "Prime"  > 1) ] > 360,000 < 36,000,000

Seconds

Bold Denotes Exclusion Phrases


Equation 16‑D  Long-term Rhythms XE "Long-term Rhythms" 

 XE "Rhythms"  Formula

HR XE "HR"  – Historic XE "Historic"  Rhythms XE "Historic Rhythms" 

 XE "Rhythms" 
	
Historic XE "Historic"  Rhythms XE "Historic Rhythms" 

 XE "Rhythms"  Formula (1+ Centuries)

	
All Prime XE "Prime"  > 36,000,000 < 3,600,000,000

And

[ ( ( n + 1 ) >6,000 < 60,000 ) (Prime XE "Prime"  > 1) ] > 36,000,000 < 3,600,000,000

Seconds

Bold Denotes Exclusion Phrases


Equation 16‑E  Historic XE "Historic"  Rhythms XE "Historic Rhythms" 

 XE "Rhythms"  Formula

Fractional Periods XE "Fractional Periods" 

 XE "Periods" 
SLF XE "SLF"  – Super Low Frequency XE "Super Low Frequency" 

 XE "Low Frequency" 

 XE "Frequency" 
	
Super Low Frequencies Formula (36 Hz)

	
_______1_______
All Prime XE "Prime"  < 36

And

______________1_____________
[ ( ( n + 1 ) < 6 ) (Prime XE "Prime"  > 1) ] < 36

Seconds


Equation 16‑F  Super Low Frequencies Formula

LF XE "LF"  – Low Frequency XE "Low Frequency" 

 XE "Frequency" 
	
Low Frequencies Formula (3.6 KHz)

	
___________1__________
All Prime XE "Prime"  > 36 < 3,600

And

__________________1__________________
[ ( ( n + 1 ) >6 < 60 ) (Prime XE "Prime"  > 1) ] > 36 < 3,600

Seconds

Bold Denotes Exclusion Phrases


Equation 16‑G  Low Frequencies Formula

HF XE "HF"  – High Frequency XE "High Frequency" 

 XE "Frequency" 
	
High Frequencies Formula (360 KHz)

	
_____________1____________
All Prime XE "Prime"  > 3,600 < 360,000

And

______________________1_____________________
[ ( ( n + 1 ) >60 < 600 ) (Prime XE "Prime"  > 1) ] > 3,600 < 360,000

Seconds

Bold Denotes Exclusion Phrases


Equation 16‑H  High Frequencies Formula

VHF XE "VHF"  – Very High Frequency XE "Very High Frequency" 

 XE "High Frequency" 

 XE "Frequency" 
	
Very High Frequencies Formula (36 MHz)

	
_______________1______________
All Prime XE "Prime"  > 360,000 < 36,000,000

And

_________________________1________________________
[ ( ( n + 1 ) >600 < 6,000 ) (Prime XE "Prime"  > 1) ] > 360,000 < 36,000,000

Seconds

Bold Denotes Exclusion Phrases


Equation 16‑I  Very High Frequencies Formula

UHF XE "UHF"  – Ultra High Frequency XE "Ultra High Frequency" 

 XE "High Frequency" 

 XE "Frequency" 
	
Ultra High Frequencies Formula (3.6 GHz)

	
_________________1__________________
All Prime XE "Prime"  > 36,000,000 < 3,600,000,000

And

___________________________1____________________________
[ ( ( n + 1 ) >6,000 < 60,000 ) (Prime XE "Prime"  > 1) ] > 36,000,000 < 3,600,000,000

Seconds

Bold Denotes Exclusion Phrases


Equation 16‑J  Ultra High Frequencies Formula

Chapter
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Chapter 17 Learning XE "Learning" 
17.1 Evaluation XE "Evaluation"  and Adaptation XE "Adaptation" 

 XE "Evaluation and Adaptation" 
Chapter
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Chapter 18 Core Program XE "Core Program" 
18.1 Integral Code

Chapter
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Chapter 19 Implementation XE "Implementation" 
19.1 Pre-, Post-, and Parallel and Distributed Processing XE "Distributed Processing"  

In order for the Hologenic Brain XE "Hologenic Brain"  to perform any useful function, information must pass to, through, and from it in a timely fashion.  Actually, the Hologenic Brain XE "Brain"  is a very self-sufficient critter in that, even with no input or output, it would continue to cycle through its Data XE "Data"  Processing Cycle and Sequence XE "Data Processing Cycle and Sequence" 

 XE "Sequence"  (See Throughput – Data Processing Cycle XE "Cycle"  and Sequence XE "Cycle and Sequence" ).  Without Input XE "Input"  or Output XE "Output" , however, the Hologenic Brain would lead a life without meaning.

The various needs for facilitating timely Interaction XE "Interaction"  are fulfilled by using Pre-processing XE "Pre-processing" , Post-processing XE "Post-processing" , and Parallel and Distributed Processing XE "Distributed Processing"  routines.  The software is written and separated in such a manner that the individual processes can be done simultaneously or in Cycles as required and Distributed over multiple Hardware XE "Hardware"  resources.  

Pre-processing XE "Pre-processing" 
The tasks of filtering and preparing Data XE "Data"  for the Hologenic Matrix XE "Hologenic Matrix"  is handled by Pre-processing XE "Pre-processing"  software.  In fact, anything going toward a Hologenic Matrix XE "Matrix"  may be classified as Pre-processing.  In biological terms, this would equate to “Afferent Nerves XE "Afferent Nerves" ”.  There is a tremendous amount of natural Pre-processing in our Nervous System XE "Nervous System" s.  The eyes provide a great example in that there are around 10 million? Neurons in each eye but only around 1 million Neurons in each optic nerve.  This reduction is effected with the natural arrangement of Neurons within the retinas in significant Fire Arrays XE "Fire Arrays" .  Believe it or not, our Brains do not receive a photo quality image of what we are looking at.  Instead, we receive composite information about what we are looking at.  Some aspects of this composite are a black and white image with higher Resolution XE "Resolution"  in the periphera, a color image with better resolution in the center, and motion triggered spots.  There are other aspects to the composite than these, but the motion triggers are a fascinating example of Pre-processing.  The basic motion trigger is an array of Neurons which only accumulates signal strength from motion in one specific direction.  It then takes the combined efforts of the many Neurons in the Array and sends only one representative Neural XE "Neural"  signal.  Stimulating the Neurons individually or in any non-trigger direction fails to transmit a signal.  Some of these motion triggers near the center help our eyes stay tracked on their subject.  As our bodies and heads move, the motion triggers at the center of our view continually fire and give cues to our ocular muscles to maintain the current image centering.  Other XE "Other"  motion triggers throughout and toward the edges of our field of view are attention getters.  These respond to motions that we may not even be aware of, and cue our ocular muscles to quickly move our eyes  to center on the attention getting motion.  These ocular motions are reflexive and do not involve any thought process to decipher the viewed motion’s significance.  Any such significance is Pre-programmed into the natural Pre-processing activity of the Neural Arrays.  In a manner of speaking, you could say that the information has been pre-digested into its simpler component aspects so that our brains can better make use of it.

The Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  benefits from this same pre-digestion of its Input XE "Input" .  Just about everything that goes to the Hologenic Matrix XE "Hologenic Matrix"  can be broken down or organized into its significant essentials.  Sound XE "Sound"  can be broken down into a spectrum of individual frequencies as well as motion triggers can be setup to detect shifts between these frequencies.  Keyboard XE "Keyboard"  strokes can be Temporally and/or Sequentially Cascaded XE "Cascaded"  and then distributed over a variety of Nodes XE "Nodes"  in the Hologenic Matrix XE "Matrix" .  All of this Pre-processing XE "Pre-processing"  is handled by software that operates independent of the Hologenic Matrix itself.

Post-processing XE "Post-processing" 
The task of translating and disseminating from the Hologenic Matrix XE "Hologenic Matrix"  is Handled by Post-processing XE "Post-processing"  Software.  In fact, anything going away from a Hologenic Matrix XE "Matrix"  may be classified as Post-processing.  In biological term, this would equate to “Efferent Nerves XE "Efferent Nerves" ”.  There is a substantial amount of natural Post-processing in our Nervous System XE "Nervous System" s.  Muscles provide a useful example in that, even though only a small portion of the cells within a muscle are stimulated by the motor neurons, the entire muscle contracts.  Motor XE "Motor"  neurons make contact with a limited number of cells within the muscle and depend on the muscle cells’ ability to relay and disseminate that message to additional muscle cells.  The message only gets relayed so far, which is why we have more than only one motor neuron per muscle.  Actually, the number of motor neurons stimulating a muscle determines how strongly the muscle contracts by recruiting more and more muscle cells into the effort.  Still, if the muscle cells didn’t do the Post-processing function of relaying the message, there would be a very weak muscular response.

The Hologenic Brain XE "Hologenic Brain"  benefits from letting the Post-processing XE "Post-processing"  handle the workload of all outgoing information.  Something needs to be done with everything coming out of a Hologenic Matrix XE "Hologenic Matrix"  otherwise it would merely be wasted Output XE "Output" .  Keyboard XE "Keyboard"  stroke Output needs word processing to be seen, mouse Output needs devise manager software to make the cursor move on the monitor, and phonetic commands need voice synthesis software to allow the Hologenic Brain XE "Brain"  to speak.  All of this Post-processing is handled by software that operates independent of the Hologenic Matrix XE "Matrix"  itself.

Parallel and Distributed Processing XE "Distributed Processing" 
Parallel Processing XE "Parallel Processing"  refers to the simultaneous Processing of multiple programs or program subroutines.  Instead of flowing sequentially in a linear fashion, the program logic flows along multiple parallel paths.  To allow for this, programming must be divided into functional packages with the inherent ability to be acted upon simultaneously.  You can think of this organization as having a functional Hierarchy to simplify the task of grouping programming code or programming functionality.  

	FUNCTIONAL HIERARCHY FOR PARALLEL AND DISTRIBUTED PROCESSING

	Program Segment
	Organization XE "Organization"  Level

	Core Program XE "Core Program" 
	Upper

	Timing, XE "Timing"  Cycle, XE "Cycle"  and Sequence XE "Sequence" 
	

	Pre-processing XE "Pre-processing" 
	Local XE "Local"  Matrix XE "Matrix" 

 XE "Local Matrix" 
	Remote XE "Remote"  Matrix XE "Matrix" 

 XE "Remote Matrix" 
	Post-processing XE "Post-processing" 
	Upper-middle

	1
	2
	3
	4
	

	Buffer and Storage XE "Storage"  Processes
	Lower-middle

	1
	2
	1
	2
	1
	2
	1
	2
	

	3
	4
	3
	4
	3
	4
	3
	4
	

	Data XE "Data"  Processing Cycle XE "Cycle"  and Sequence XE "Data Processing Cycle and Sequence" 

 XE "Cycle and Sequence" 

 XE "Sequence" 
	Lower

	Input XE "Input" 
	Learn XE "Learn" 
	Neural XE "Neural" 
	Learn XE "Learn" 
	Neural XE "Neural" 
	Output XE "Output" 
	

	1
	2
	3
	4
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	3
	4
	

	5
	6
	7
	8
	3
	4
	3
	4
	3
	4
	3
	4
	5
	6
	7
	8
	

	9
	10
	11
	12
	5
	6
	5
	6
	5
	6
	5
	6
	9
	10
	11
	12
	

	13
	14
	15
	16
	7
	8
	7
	8
	7
	8
	7
	8
	13
	14
	15
	16
	

	


Table 19‑A  Functional XE "Functional"  Hierarchy for Parallel and Distributed Processing XE "Distributed Processing" .

Distributed Processing XE "Distributed Processing"  refers to having software packets spread over a group of distinct processors; the smaller the software packets and the more numerous the Hardware XE "Hardware"  processors, the better.  It is even foreseeable that each individual Node XE "Node"  may someday have its own dedicated processor or processor segment.  This is more or less handled as a future Hardware solution, but having the software written in a parallel fashion allows for this eventuality.
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Chapter 20 Health 

20.1 Isolation XE "Isolation"  and Immunity XE "Immunity"  

As sad as it may seem, our computers are as susceptible to communicable diseases as we are.  The first time I had ever heard of a computer virus was in 1986 or 1987.  This particular virus was being described as a rather drastic form of copyright protection.  A programmer had booby-trapped his personal program discs such that unauthorized users would see a particularly nasty message flashed on their monitors just prior to having their Hard Drives wiped clean.  This may not satisfy a pure definition of computer virus, but was the beginnings of what is now an ever-present threat of infection.  When it comes to the health of the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" , decisions must be made as to the degrees of Isolation XE "Isolation"  and Immunity XE "Immunity"  that are willing and able to be implemented.

Abstinence XE "Abstinence" 
The most comprehensive version of Isolation XE "Isolation"  would be to abstain from any form of digital Communication XE "Communication"  or Interaction XE "Interaction" .  This entails establishing stand-alone computer Hardware XE "Hardware"  that is dedicated to a particular Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  This is easy to envision in a Robotics XE "Robotics"  situation where the unit is self-contained and Interaction is accomplished on an interpersonal or Audio-visual basis.  So long as no cables are connected and no discs are inserted, the unit is assured of a clean bill of health in regard to external sources.  It’s harder to envision such isolation in a desktop unit since we’ve become accustomed to using our computers as multifunctional entertainment and Information centers at which we occasionally do some work.  The modem, LAN, or cable Connection seems indispensable to today’s computer environment, but to establish a stand-alone unit with complete isolation, these and any form of shared removable medium must be eliminated.

Monogamy XE "Monogamy" 
As with Humans, computers benefit from the ability to share resources.  One of the most rewarding arrangements that safely allows for this is Monogamy XE "Monogamy" .  In our computer example, this arrangement may be extended to include several select computer systems Connected via cables or removable medium.  Of course, trust and fidelity are integral to the safety of this arrangement and the fewer the partners, the safer the situation is.  As soon as a disc from outside this sphere of trust is inserted into a disc drive or external modem link is made, the entire group is susceptible to infection.

Prophylactic XE "Prophylactic"  Barrier XE "Prophylactic Barrier" s

As the comedians say, “Safe sex used to mean not getting pregnant.”  Times, however, have changed.  In order to stay disease free when interacting with potential sources of infection, there must be Barriers to Transmission XE "Transmission" .  Such Barriers must allow functional Interaction XE "Interaction"  while providing Isolation XE "Isolation"  from the Transmission of infected data and files.

Figure 20‑A  Unidirectional XE "Unidirectional"  Transmission XE "Transmission"  Barrier XE "Unidirectional Transmission Barrier" 

 XE "Transmission Barrier" s.

Unidirectional XE "Unidirectional"  Transmission Barrier XE "Unidirectional Transmission Barrier" s work by the fact that the data and Information all Flows in one direction toward the potential source of infection.  Since nothing Flows from the potential infection, any such infection remains isolated.  Although this is very effective, it does not allow for interactive feedback to the protected system or computer.  A less complete Transmission XE "Transmission"  Barrier XE "Transmission Barrier" 

 XE "Barrier"  is needed in order to add functionality to the arrangement.  

Figure 20‑B  Selective XE "Selective"  Transmission XE "Transmission"  Barrier XE "Transmission Barrier" s XE "Selective Transmission Barriers" .

Selective XE "Selective"  Transmission XE "Transmission"  Barrier XE "Transmission Barrier" s XE "Selective Transmission Barriers"  are set up with certain, low-risk data types or signals being allowed to Flow XE "Flow"  toward the protected equipment.  Selectively transmitting the monitor image signal and the speaker audio signal back to the protected unit provides the Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  with feedback on the results of its control Output XE "Output" .  Since the image and audio signals are relatively innocuous to virus content, this is a fairly safe and functional arrangement. 

Immunization XE "Immunization" 
There are a few widely available virus protection programs that do a very good job of screening data and files for Infection XE "Infection" .  The thing to be ultimately aware of is that all of these programs are only as current as their most recent update.  The restless minds that create viruses are forever coming up with new ways of wreaking havoc in the digital world.  Until new Infections are identified, cataloged, and updated to your virus protection software, they are unrecognized and thereby free to attack the system that you mistakenly think is protected.

The other drawback to virus protection software is that the software itself tends to be very invasive and resource intensive.  If you want to see an instant increase in your computer’s performance, merely uninstall your virus protection software.  That is, if you’re able to completely uninstall it without having to re-format your hard drive.  The software tends to be so multi-faceted and feature laden that it is hard to even realize what needs to be un-installed.  The software’s screening and filtering process puts such a lag on throughput that you should immediately notice the improvement once the program is inactive.  I enjoyed that same improved system performance for several months until a colleague was kind enough to unwittingly forward me an e-mail with an infected attachment.  I’ve since re-installed and updated my virus protection software.
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Chapter 21 Prosthetic XE "Prosthetic"  Human XE "Human"  Interface XE "Human Interface" 

 XE "Prosthetic Human Interface" 
21.1 Auras XE "Auras" , Chakras XE "Chakras" , and Brainwaves XE "Auras, Chakras, and Brainwaves" 

 XE "Brainwaves" 
Chapter
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Chapter 22 Gender XE "Gender"  Orientation XE "Gender Orientation" 

 XE "Orientation" 
22.1 Female XE "Female" , Male XE "Male" , or Other XE "Female, Male, or Other" 

 XE "Other" 
Like it or not, there are differences between men and women.  Such differences are anatomically and functionally measurable.  We can deny this, or we can embrace it.  The truer objective would be to evaluate which traits qualify as strengths and weaknesses and pick and choose qualities accordingly.  Even this path leads us to frustration since any trait can be valuable or detrimental according to how the existing conditions change.  After long debate we inevitably come to realize that we need both Male XE "Male"  and Female XE "Female"  traits to cover the broad range of conditions through which we must prevail.  I will attest that the marriage of Man and Woman makes for a team that is many times more capable than either sex individually.  Their talents and dispositions compliment each other fully and each contributes as circumstances demand.

Gender XE "Gender"  Orientation XE "Gender Orientation"  within the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  is classified as Female XE "Female" , Male, or Other XE "Female, Male, or Other" 

 XE "Other" .  This is mostly for measuring potentials rather than absolutes.  During the Reproduction XE "Reproduction"  process, inheritable settings and Traits XE "Traits"  are grouped according to these classifications although they can later be adjusted as needed (See Immortality XE "Immortality"  – Gender-linked XE "Gender-linked"  Traits XE "Gender-linked Traits"  and Mutations).  Gender Orientation XE "Orientation"  can even be changed by means of Assumed Reproduction (See Immortality – Assumed Reproduction).  Along the lines of marriage, units within a Total Redundancy XE "Redundancy" 

 XE "Total Redundancy"  Group can be a mixture of Male XE "Male"  and Female with each contributing their strengths to the situation as needed (See Immortality – Total Redundancy).  To extend this even further, I believe the most survivable configuration is to have a Total Redundancy Group XE "Redundancy Group"  with the units comprised of a mixture of Male and Female, Sexually Reproduced offspring and the parent Matrixes spread over geographically diverse locations (See Immortality – Sexual XE "Sexual"  Reproduction XE "Sexual Reproduction" ).
With Prosthetic XE "Prosthetic"  Interface between Humans and a Hologenic Matrix XE "Hologenic Matrix" , it is presumed that the Gender XE "Gender"  Oriented potentials of the Human XE "Human"  will accordingly translate into matching Gender Oriented potentials within the Hologenic Matrix XE "Matrix"  (See Prosthetic Human Interface XE "Prosthetic Human Interface" 

 XE "Human Interface" ).

Female XE "Female"  Orientation XE "Orientation" 
The Female XE "Female"  Brain XE "Brain"  functions in a more all-inclusive manner.  Stimulus to any portion of the Female Brain is likely to precipitate increased activity throughout the entire brain.  The negative connotation to this is that women are scatter brained, this is beneficial in multi-tasking situations and pattern association searches.  Within the Hologenic Brain XE "Hologenic Brain" , this is achieved by increasing the Weights of the Interconnectivity XE "Interconnectivity"  throughout the Matrix XE "Matrix" .

Male XE "Male"  Orientation XE "Orientation" 
The Male XE "Male"  Brain XE "Brain"  functions in a more segregated or linear manner.  Stimulus to any portion of the Male Brain is likely to have the activity remain confined to that portion of the Brain.  The negative connotation to this is that Men are single-minded, but this is beneficial in sequential problem-solving situations and Three-dimensional XE "Three-dimensional"  spatial separation and delineation.  Within the Hologenic Brain XE "Hologenic Brain" , this is achieved by limiting the Weights of the Interconnectivity XE "Interconnectivity"  throughout the Matrix XE "Matrix" .

Other XE "Other"  Orientation XE "Orientation" 
When asked whether I wanted a boy or a girl during my wife’s pregnancies, I infallibly answered, “One or the other, and healthy…”  I basically wanted single, healthy children with clear sexual orientation.  Instinctively, parents want their offspring to have clear sexual orientation because it is a key element in being able to perpetuate the legacy of their genetics.  Aside from my narrow-minded remarks, homosexuality and a variety of other Gender XE "Gender"  Orientation XE "Gender Orientation" s XE "Orientations"  do exist.  When viewed from the perspective of diversity, Other XE "Other"  Oriented Gender provides for greater flexibility in the selection of desired Gender Oriented Traits XE "Traits" .  The truth be had, all of us have both masculine and feminine resources upon which we draw as needed.  Small amounts of testosterone in Women give them their sex drive and ambition and small amounts of progesterone/estrogen? Give men ______________________.  It is the predominance of Female XE "Female"  hormones in Women and Male XE "Male"  hormones in Men that shifts the balance toward their respective Genders.

Within the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" , both masculine and feminine potentials exist and are shifted according to the Gender XE "Gender"  or mixed somewhere in between.  Also, there are a lot of Gender Neutral XE "Gender Neutral"  settings and subroutines that are common to both Male XE "Male"  and Female XE "Female"  Orientations XE "Orientations" .  Most of these are Integral to the basic functioning of any Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .
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Chapter 23 Immortality XE "Immortality" 
23.1 Replication XE "Replication" , Reproduction XE "Reproduction" , and Redundancy XE "Replication, Reproduction, and Redundancy" 

 XE "Redundancy" 
Philosophers say that without our Mortality XE "Mortality" , we lose our Humanity XE "Humanity" , yet we continue to invest countless Resources XE "Resources"  and efforts in the attempt to increase our Lifespans.  Are we trying to cease being Humans or are we merely trying to remain Human XE "Human"  for as long as possible?  I believe that Mortality is a circumstance of Humanity rather than a condition for Humanity.  If we were to somehow extend our Lifespans beyond any foreseeable limits, I believe that the essence of our Humanity would remain intact.

One of the long term goals for the Hologenic Matrix XE "Hologenic Matrix"  is the Prosthetic XE "Prosthetic"  Transference XE "Prosthetic Transference"  of our Humanity XE "Humanity"  into a Matrix XE "Matrix"  that can sustain our existence beyond that which our bodies would otherwise allow.  Of course, this entire concept is bound to incite the ethical watchdogs of our times.  Any issue that deals with technology and the creation, lengthening, or shortening of Life XE "Life"  is sure to get the contraversarians contraversing.  A quick Historical XE "Historical"  list would include issues such as Immunization XE "Immunization" , Birth Control XE "Birth Control" 

 XE "Control" , Abortion XE "Abortion" , Test Tube Babies XE "Test Tube Babies" , Fertility Drugs XE "Fertility Drugs" , Surrogate Mothers XE "Surrogate Mothers" , Life Support XE "Support"  Machines XE "Life Support Machines" , Organ Transplants XE "Organ Transplants" , Gene Splicing XE "Gene Splicing" , and Human XE "Human"  Cloning XE "Human Cloning" .  Time XE "Time"  has a way of easing the angsts of society, but the initial reactions will most certainly be negative.

Back in the realm of the practical, the continuation of a Hologenic Matrix XE "Hologenic Matrix"  is handled with Replication XE "Replication" , Reproduction XE "Reproduction" , and Redundancy XE "Replication, Reproduction, and Redundancy" 

 XE "Redundancy" , and each of these approaches has its own function and purpose.  The premise is that the Hologenic Matrix XE "Matrix"  and its contained Intelligence XE "Intelligence"  and Consciousness XE "Consciousness"  are worthy of preservation.  To this end, you must be willing and able to commit multiple Resources XE "Resources"  to the effort.

Replication XE "Replication" 
Replication XE "Replication"  is the simplest form of Perpetuation XE "Perpetuation"  for a Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix" .  It is akin to making a back-up copy of your favorite music CD, software program, or word processing document.  Such duplicates are identical to the original source at the time of the copying and then become separate entities which can be modified independent of their sources.  Likewise, the originals can be modified without influencing their copies.  There is no link maintained after the copying process is completed.

Replication XE "Replication"  of a Hologenic Matrix XE "Hologenic Matrix"  entails the copying of its Core Program XE "Core Program"  Code XE "Core Program Code" , any settings, and all Data XE "Data"  and relevant Sub-routine XE "Sub-routine" s.  In short, everything gets copied.  Considering that a functioning Hologenic Matrix XE "Matrix"  can utilize an entire hard disk or two, Replication will most likely require a transfer to a second, complete computer.  This could easily be accomplished via a high speed Connection such as a LAN.

Once replicated, the original and its replica become two disassociated entities.  This point can’t be emphasized enough.  As soon as either of the two matrixes begin to have Interactions XE "Interactions" , they both become unique.  As the Interactions continue, this rift continues to grow.  There is no way to re-combine these separated Matrixes without losing part of one or both.

Reproduction XE "Reproduction" 
Reproduction XE "Reproduction"  is the means by which a Hologenic Matrix XE "Hologenic Matrix"  creates a new Matrix XE "Matrix"  to which it passes the benefits of its Core Program XE "Core Program"  Code XE "Core Program Code"  and any settings but none of its Experiences.  The new Matrix uses these Inherited Potential XE "Inherited Potential" s as it develops over time with its own Experiences and Interactions XE "Interactions" .  The Core Programming Code may contain some Sub-routine XE "Sub-routine" s that provide Instinctive Behavior XE "Instinctive Behavior" s such as those needed for basic survival, but the new Matrix is essentially a newborn Offspring XE "Offspring"  that has Inherited Trait XE "Inherited Trait" s XE "Traits"  from the Parent Matrix XE "Parent Matrix"  or Matrixes.

Reproduction XE "Reproduction"  may be accomplished in an Asexual XE "Asexual"  or Sexual XE "Sexual"  manner.  Simply put, Asexual Reproduction XE "Asexual Reproduction"  duplicates the Traits XE "Traits"  of one parent while Sexual Reproduction XE "Sexual Reproduction"  combines the Traits of multiple parents.  Both methods have their advantages, and may be used as appropriate.

Asexual XE "Asexual"  Reproduction XE "Asexual Reproduction" 

 XE "Reproduction" 
Asexual XE "Asexual"  Reproduction XE "Asexual Reproduction"  is equivalent to cloning.  The Core Program XE "Core Program" ming Code and any Sub-routine XE "Sub-routine" s are copied and then given the Resources XE "Resources"  to initiate a self-supporting Matrix XE "Matrix" .  It is essentially given a Life XE "Life"  of its own with the same potentials of the Parent Matrix XE "Parent Matrix" .  This method of Reproduction XE "Reproduction"  is only beneficial if the Parent Matrix has an optimal Configuration XE "Configuration"  for existing conditions.  So long as conditions remain consistent, Asexual Reproduction is the best choice since it allows for Propagation XE "Propagation"  without change.  During the Life of the Matrix it can adapt most of its settings and Sub-routines for optimization according to the prevailing conditions.  Such Adaptation XE "Adaptation"  may be regarded as Forced Evolution XE "Forced Evolution" 

 XE "Evolution"  (similar to Gene Therapy XE "Gene Therapy" ) and all such Adaptations are then passed on with pursuant generations.

Sexual XE "Sexual"  Reproduction XE "Sexual Reproduction" 

 XE "Reproduction" 
Sexual XE "Sexual"  Reproduction XE "Sexual Reproduction" 

 XE "Reproduction"  allows for the shuffling and combining of Core Program XE "Core Program" ming Code, settings and Sub-routine XE "Sub-routine" s from multiple Parent Matrix XE "Parent Matrix" es.  As in the plant and animal kingdoms, this shuffling and combining fosters Diversity XE "Diversity"  which is indispensable for survival in changing conditions.  This Diversity gives the Matrix XE "Matrix"  a wide range of possible Configurations which can be established at its creation, drawn upon during its Life XE "Life" , and/or shared between Matrixes.  These actions can be totally Randomized, done Selectively, or have a mixture of both.

Random XE "Random" -sexual XE "Random-sexual"  Reproduction XE "Random-sexual Reproduction" 

 XE "Reproduction" 
Random XE "Random" -sexual XE "Random-sexual"  Reproduction XE "Random-sexual Reproduction" 

 XE "Reproduction"  takes past and present settings from more than one Parent Matrix XE "Parent Matrix" 

 XE "Matrix"  and shuffles them to produce a new combination of settings.  This process can produce quite a variety of Offspring XE "Offspring"  with the idea that some variation will provide survivability as conditions change.

Selective XE "Selective" -sexual XE "Selective-sexual"  Reproduction XE "Selective-sexual Reproduction" 

 XE "Reproduction" 
Selective XE "Selective" -sexual XE "Selective-sexual"  Reproduction XE "Selective-sexual Reproduction" 

 XE "Reproduction"  imparts the ability to choose specific qualities, be they past and/or present, from any of the Parent Matrix XE "Parent Matrix" es.  This allows for the elimination of undesirable Traits XE "Traits"  and the selection of beneficial Traits.

Self-sexual XE "Self-sexual"  Reproduction XE "Self-sexual Reproduction" 

 XE "Reproduction" 
Self-sexual XE "Self-sexual"  Reproduction XE "Self-sexual Reproduction" 

 XE "Reproduction"  provides for variations in the Offspring XE "Offspring"  Matrix XE "Matrix"  when there is only one Parent Matrix XE "Parent Matrix"  available.  This is done by drawing on the Diversity XE "Diversity"  of Configurations that are contained even within a single Parent Matrix’s past and present settings.

Assumed Reproduction XE "Reproduction" 
Assumed Reproduction XE "Reproduction"  allows for the changing of a Matrix XE "Matrix" ’s Configuration XE "Configuration"  without actually producing on Offspring XE "Offspring"  Matrix.  It is done by drawing on it’s personal past and present Traits XE "Traits"  or Traits assumed from other Matrixes.  Assumed-reproduction XE "Assumed-reproduction"  can also allow for Random XE "Random"  or Selective XE "Selective"  Mutations within a Parent Matrix XE "Parent Matrix"  in order to Adapt XE "Adapt"  it to changing conditions.

Mutations

Mutations are changes that are not based on past or existing Traits XE "Traits" .  These changes can be accomplished Randomly or Selectively according to the circumstances or needs.  Mutations may be imparted to Offspring XE "Offspring"  during Reproduction XE "Reproduction"  or incorporated into a Parent Matrix XE "Parent Matrix" 

 XE "Matrix"  during Assumed-reproduction XE "Assumed-reproduction" .

Gender XE "Gender" -linked XE "Gender-linked"  Traits XE "Gender-linked Traits" 

 XE "Traits" 
Gender XE "Gender" -linked XE "Gender-linked"  Traits XE "Gender-linked Traits"  are better covered in the chapter on Gender Orientation XE "Gender Orientation" 

 XE "Orientation"  – Female XE "Female" , Male XE "Male" , or Other XE "Female, Male, or Other" 

 XE "Other" , however, in this section we’ll cover the Reproduction XE "Reproduction"  process as it affects Gender-linked Traits XE "Traits" .                                                                 

Redundancy XE "Redundancy" 
Redundancy XE "Redundancy"  is the attempt to give a Hologenic Matrix XE "Hologenic Matrix" 

 XE "Matrix"  Failsafe XE "Failsafe"  Immortality XE "Immortality"  by creating multiple Inter-connected XE "Inter-connected"  copies that are Mutually Inclusive XE "Mutually Inclusive" .  Any loss or destruction of a portion of the Redundancy is completely Recoverable XE "Recoverable"  from any remaining portion of the Redundancy.  The more Resources XE "Resources"  invested in Geographically separating the Redundancy portions, the greater the chances are for survivability.  

Octagenic XE "Octagenic"  Redundancy XE "Octagenic Redundancy" 

 XE "Redundancy"  Group XE "Octagenic Redundancy Group" 

 XE "Redundancy Group" 
The Octagenic XE "Octagenic"  Redundancy XE "Octagenic Redundancy"  Group XE "Octagenic Redundancy Group"  is established as eight Geographically separate but functionally inclusive Matrixes.  Each Matrix XE "Matrix"  has one Local XE "Local"  Matrix XE "Local Matrix"  and one Remote XE "Remote"  Matrix XE "Remote Matrix"  copy from each of the other seven Local Matrixes, which means one Local and seven Remote Sub-matrix XE "Sub-matrix" es for a total of eight each.  If you get your math going, it’s easy to see that a Total Redundancy XE "Total Redundancy"  Octagenic Redundancy XE "Redundancy"  Group XE "Redundancy Group"  will incur 8x8=64 times the Resources XE "Resources"  that a simple Non-redundant XE "Non-redundant"  Matrix would require.  

Figure 23‑A  Octagenic XE "Octagenic"  Redundancy XE "Octagenic Redundancy" 

 XE "Redundancy"  Group XE "Octagenic Redundancy Group" 

 XE "Redundancy Group"  Connectivity XE "Connectivity" .

All 7x8=56 Remote XE "Remote"  Matrix XE "Remote Matrix" es are Refreshed on a Periodic XE "Periodic"  or Continuous XE "Continuous"  basis to keep the 8 Local XE "Local"  Matrix XE "Local Matrix" es in touch with the unified Consciousness XE "Consciousness"  of the entire Octagenic XE "Octagenic"  Redundancy XE "Octagenic Redundancy" 

 XE "Redundancy"  Group XE "Octagenic Redundancy Group" 

 XE "Redundancy Group" .

	PERIODIC OR CONTINUOUS HARD DISK DUPLICATION

	Local XE "Local" 
	Remote XE "Remote"  Matrix XE "Remote Matrix" 

 XE "Matrix"  Duplication

	Unit 1
	2, 3, 4, 5, 6, 7, 8, …

	Unit 2
	3, 4, 5, 6, 7, 8, 1, …

	Unit 3
	4, 5, 6, 7, 8, 1, 2, …

	Unit 4
	5, 6, 7, 8, 1, 2, 3, …

	Unit 5
	6, 7, 8, 1, 2, 3, 4, …

	Unit 6
	7, 8, 1, 2, 3, 4, 5, …

	Unit 7
	8, 1, 2, 3, 4, 5, 6, …

	Unit 8
	1, 2, 3, 4, 5, 6, 7, …

	Unit …
	


Table 23‑A  Periodic XE "Periodic"  or Continuous XE "Continuous"  Hard Disk Duplication.

Redundancy XE "Redundancy"  could be greater in number, but eight Totally Redundant XE "Redundant"  systems provide for ample Geographic XE "Geographic"  Diversity XE "Diversity" .  Octagenic XE "Octagenic"  Redundancy XE "Octagenic Redundancy"  draws from the geometry of a 2x2x2 cube.  The next logical Configuration XE "Configuration"  would be a 3x3x3 cube with a Simple XE "Simple"  Redundancy XE "Simple Redundancy"  Factor XE "Redundancy Factor"  of 27 and a Total Redundancy XE "Total Redundancy"  Factor of 272=729.  Beyond that would come a 4x4x4 cube, etc.  It’s easy to see how greater Redundancy can be Resource intensive.

There are three forms of Redundancy XE "Redundancy"  which we will discuss with optimum Redundancy Arrays for each.

	REDUNDANCY ARRAY CONFIGURATIONS

	Redundancy XE "Redundancy"  Form XE "Form" 
	Optimum Array
	Redundancy XE "Redundancy"  Factor XE "Redundancy Factor" 

	Non-redundancy XE "Non-redundancy" 
	1
	1

	Simple XE "Simple"  Redundancy XE "Simple Redundancy" 

 XE "Redundancy" 
	3x3x3
	27

	Total Redundancy XE "Total Redundancy" 

 XE "Redundancy" 
	2x2x2
	64

	Complex XE "Complex"  Redundancy XE "Complex Redundancy" 

 XE "Redundancy" 
	4x4x4
	64+16+16+12
=108


Table 23‑B  Redundancy XE "Redundancy"  Array Configurations.

Simple XE "Simple"  Redundancy XE "Simple Redundancy" 

 XE "Redundancy" 
With Simple XE "Simple"  Redundancy XE "Simple Redundancy" 

 XE "Redundancy" , a Hologenic Matrix XE "Hologenic Matrix"  is merely Replicated XE "Replicated"  to multiple back-up locations.  These back-up locations are not functional or active except as repositories for the copies of the one, single, active Hologenic Matrix XE "Matrix" .  A redundancy Array of 27 allows for a single, central, active Hologenic Matrix with 26 separate back-ups from which the central Hologenic Matrix would be able to Restore XE "Restore"  itself should it lose its own Data XE "Data" .

The most obvious flaw with this Array is that once the central Matrix XE "Matrix"  is damaged, there is nothing left active to effect the repairs.  An external force such as Human XE "Human"  intervention could enact a manual Recovery from one of the back-up copies or the back-up units themselves could trigger the Restoration XE "Restoration"  of the central Matrix after a default Period XE "Period"  of inactivity.  Should the entire central Matrix and all of its Resources XE "Resources"  be obliterated, you are left with back-up copies and no means to reactivate them.  The remedy for this situation is to use Total Redundancy XE "Total Redundancy" 

 XE "Redundancy" .

Total Redundancy XE "Total Redundancy" 

 XE "Redundancy" 
Total Redundancy XE "Total Redundancy"  establishes multiple, self-sufficient units that are Mutually Inclusive XE "Mutually Inclusive" .  Each of these units has full Resources XE "Resources"  and the independent functionality of a Local XE "Local"  Hologenic Matrix XE "Hologenic Matrix" .  The Redundancy XE "Redundancy"  is effected by having each of the separate units maintain a complete copy of every other unit’s Local Hologenic Matrix XE "Matrix" .  Any single remaining unit is fully capable of re-establishing the entire Redundancy Group XE "Redundancy Group"  to its original Configuration XE "Configuration"  and status.

Total Redundancy XE "Total Redundancy" 

 XE "Redundancy"  allows for a collective Consciousness XE "Consciousness"  where every unit includes the other Remote XE "Remote"  Matrix XE "Remote Matrix" es as part of their own Matrix XE "Matrix" .  This is accomplished by having each unit have one interactive Local XE "Local"  Matrix XE "Local Matrix"  with the multiple Remote Matrixes interfaced into the Local Matrix.  The Remote Matrixes can be updated on a Periodic XE "Periodic"  or Continuous XE "Continuous"  basis and each unit draws on their Remote Matrixes as part of its own Resources XE "Resources" .

Figure 23‑B  Total Redundancy XE "Total Redundancy" 

 XE "Redundancy" .

Units within a Total Redundancy XE "Total Redundancy"  Group can be a mixture of Male XE "Male"  and Female XE "Female"  with each contributing their strengths to the situation as needed.  To extend this even further, I believe the most survivable Configuration XE "Configuration"  is to have a Total Redundancy XE "Redundancy"  Group XE "Redundancy Group"  with the units comprised of a mixture of Male and Female, Sexually Reproduced Offspring XE "Offspring"  and the Parent Matrix XE "Parent Matrix" es spread over Geographically Diverse locations (See Gender XE "Gender"  Orientation XE "Gender Orientation" 

 XE "Orientation"  – Female, Male, or Other XE "Female, Male, or Other" 

 XE "Other" ).

Complex XE "Complex"  Redundancy XE "Complex Redundancy" 

 XE "Redundancy" 
The Resources XE "Resources"  required to support higher Redundancy XE "Redundancy"  schemes can be extreme.  Consider how a Redundancy Factor XE "Redundancy Factor"  of one for a Non-redundant XE "Non-redundant"  Matrix XE "Matrix"  changes to 8x8=64 for a Total Redundancy XE "Total Redundancy"  Group of 8 (2x2x2 Cube).  This grows even faster to 27x27=729 for a Total Redundancy Group XE "Redundancy Group"  of 27 (3x3x3 cube).  Quickly, the Redundancy Factor becomes quite extreme at 64x64=4,096 for a Total Redundancy Group of 64 (4x4x4 cube).  One attempt to strike a happy medium between Resources and Redundancy  is to implement a Complex XE "Complex"  Redundancy XE "Complex Redundancy"  scheme.  Complex Redundancy allows for flexibility in the Redundancy Configuration XE "Configuration" .  This usually entails a mixture of Simple XE "Simple"  Redundancy XE "Simple Redundancy"  and Total Redundancy units combines in such a manner as to provide a maximum Failsafe XE "Failsafe"  Redundancy Array with an attainable amount of Resources.  The Redundancy Array can take any Geographic XE "Geographic"  form and can be randomly dispersed so long as all Total Redundancy units are Mutually Inclusive XE "Mutually Inclusive"  and all Simple Redundancy units maintain their integrity.  Such Arrays can tolerate Communication XE "Communication"  interruptions but do best when consistent Inter-connected XE "Inter-connected"  Communication is maintained.

Even though the Configuration XE "Configuration"  can be random, it is convenient to use Symmetrical examples for demonstration purposes.  Consider a 4x4x4 cube of 64 units in a Complex XE "Complex"  Redundancy XE "Complex Redundancy"  Array.  Think of the center 2x2x2 cube of 8 units as the core and the outer 44 units as the shell.  With a Total Redundancy XE "Total Redundancy"  core of 8 giving a Redundancy XE "Redundancy"  Factor XE "Redundancy Factor"  of 64 and the shell of 44 units providing Simple XE "Simple"  Redundancy XE "Simple Redundancy"  for their adjacent core units, you get a Total Redundancy Factor of 108 for 64 Matrixes.  This is a far cry less Resource intensive than the 64x64=4,096 Resource Factor of a Total Redundancy 4x4x4 cube of units.

Chapter
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Chapter 24 Future XE "Future" 
24.1 Hardware XE "Hardware"  Requirements XE "Hardware Requirements" , Solutions, and Evolution XE "Evolution" 
As I mentioned in the introduction to this text, the vague beginnings of the Hologenic Brain XE "Hologenic Brain"  were back in 1984 or 1985.  Back then available Hardware XE "Hardware"  was less than 1,000th of what it is today.  20 MHz processor speeds have become 2 GHz, and 1 MB Hard Disks have grown to 400 GB.  RAM has made the transition from a few KB to one or two MB and then on to one or two GB for those who are willing to pay the price.  Those aren’t exact figures, but the gist of the comment rings true.  According to Moore’s Law which has held for several decades now, processing capability continues to double every 18 to 24 months.  If this continues to hold, the next sisteen years should bring a minimum increase factor of 28 which is 256 times today’s technology.  Currently, there is didcussion that it will be impossible to keep pace with Moore’s Law unless radically different technologies are introduced by the year 2010.  The search is on, and the research is looking at everything from subtle material changes to extreme shifts toward alternate computing methods.  I have faith that, unless there is a worldwide, catastrophic event, technology will continue to forge on.  This chapter addresses adaptability for the Hjologenic Brain XE "Brain"  in the wake of our ever changing technologies.

Hardware XE "Hardware"  Requirements XE "Hardware Requirements" 
The Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  was conceived of long before Hardware XE "Hardware"  could actually support its function.  Its software is written to expand its functionality with the increase in hardware capacities.  Even with this ability, a basic, Minimum Configuration XE "Minimum Configuration"  must be established to provide a starting point for implementation.  The most obvious starting point for a Minimum Configuration XE "Configuration"  is the basic size of the matrix.  A single Node XE "Node"  in each of eight Regions XE "Regions"  may be a Matrix XE "Matrix"  but it does not provide any appreciable functionality.  We must establish a Minimum Configuration which will provide for some appreciable level of functionality.  For reference, it is easiest to rate the Matrix size when all Regions are symmetric.  In this manner, we can refer to a Dimension XE "Dimension"  Factor XE "Dimension Factor"  of 4 and mean a 4x4x4 Region x 8 Regions for a total of 512 Nodes XE "Nodes" .  Dimension Factors are considered in an Exponential XE "Exponential"  Progression XE "Exponential Progression" .  2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, etc. are the logical increments for enlarging the Matrix.  With each of these increments, the volume of Nodes within the Matrix increases by a factor of 8 times.  That’s a pretty steep increase for a single increment, thereby necessitating that some logical premise be used to justify a Configuration as the minimum needed.

For me, the most obvious choice was to establish the requirements needed to represent Input XE "Input"  from physical surroundings.  The two complimentary Coordinate XE "Coordinate"  systems that I advocate are the Twelve-point Spherical Coordinate Address XE "Twelve-point Spherical Coordinate Address"  and the 360 Degree XE "360 Degree"  Latitude XE "Latitude" /Longitude XE "Longitude"  Address XE "360 Degree Latitude/Longitude Address"  (see Physical XE "Physical"  – Twelve-point Spherical Coordinate Address XE "Address" ).  Half of the sphere is represented in each of the two Hemispheres XE "Hemispheres"  of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" .  This means that the Dimension XE "Dimension"  Factor XE "Dimension Factor"  must be big enough to handle (12/2)+1=7 or (360/2)+1=181 Nodes XE "Nodes"  according to which system is used.  To cut to the chase, I outline 4 choices in the following table.

	MINIMUM CONFIGURATION COMPARISON

	Dimension XE "Dimension"  Factor XE "Dimension Factor" 
	Total Nodes XE "Nodes" 
	Benefits

	8
	4,096
	Smallest possible Configuration XE "Configuration"  for 12-point Address XE "Address" 
(Needs the least Resources) XE "Resources" 

	16
	32,768
	12-point Address XE "Address"  with buffer Nodes XE "Nodes"  in and around the Address

	256
	262,144
	360 Degree XE "360 Degree"  Address XE "360 Degree Address"  with buffer Nodes XE "Nodes"  around Address XE "Address" 

	512
	2,097,152
	360 Degree XE "360 Degree"  Address XE "360 Degree Address"  with buffer Nodes XE "Nodes"  in and around Address XE "Address" 


Table 24‑A  Minimum Configuration XE "Minimum Configuration" 

 XE "Configuration"  Comparison.

Establishing a good Address XE "Address"  for representing the physical environment is really important since it is difficult to change once it has been established.  Other XE "Other"  parameters such as Regional XE "Regional"  Resolution XE "Resolution"  Fineness and Regional Sample Volume can be increased later to fill in Nodes XE "Nodes"  in between or extend Nodes out past the established Address.  The Address itself must be ample enough to allow for a usable Coordinate XE "Coordinate"  system and hopefully, also allow for some extra Nodes to buffer the associated data.  All these requirements come at a cost, and the increments can be quite steep.  Following are some general figures to consider in our selection of a Minimum Configuration XE "Minimum Configuration" 

 XE "Configuration" .

It is easiest to rate Resource requirements for comparison by factoring in accountable Variables XE "Variables"  while leaving one changing Variable XE "Variable"  out as the comparison Variable.  To this end, we should combine the number of Nodes XE "Nodes" , Regions XE "Regions" , Proximity XE "Proximity"  Connections XE "Connections" , Propagation XE "Propagation"  Direction XE "Propagation Direction" s, and the Frequency XE "Frequency"  at which we want to repeat this process.  This will not yield an exact amount; merely relative.  It would need to be lessened by nullified Nodes and increased by Specific XE "Specific"  and Functional XE "Functional"  Connections to bring the results closer to reality.  For comparison purposes, however, this serves as a good base upon which to factor a varying Dimension XE "Dimension"  Factor XE "Dimension Factor" .

	BASE CONFIGURATION

	Factor
	Total

	1 x 1 x 1 (Base) Dimension XE "Dimension"  Factor XE "Dimension Factor" 
	= 1

	8 x Regions XE "Regions" 
	= 8

	22 x Proximity XE "Proximity"  Connections XE "Connections" 
	= 176

	6 x Propagation XE "Propagation"  Directions XE "Propagation Direction" 
	= 1,056

	60 x Hertz XE "Hertz"  Temporal XE "Temporal"  Interval Fineness XE "Temporal Interval Fineness" 
	= 63,360


Table 24‑B  Base Configuration XE "Configuration" .

Again, this is mathematically false since all the Proximity XE "Proximity"  Connections XE "Connections"  are nullified in this Configuration XE "Configuration" .  A Dimension XE "Dimension"  Factor XE "Dimension Factor"  of 1 would probably yield a Duty Factor of around 480 to allow for the 8 Regions XE "Regions"  at 60 Hertz XE "Hertz" .  A Dimension factor of 2 is likewise unrealistic but it does establish the rate at which changes in the Dimension Factor will affect the Duty Factor.  

If the Dimension XE "Dimension"  Factor XE "Dimension Factor"  changes from 1 to 2, the volume will change by 2 x 2 x 2 which is a Delta XE "Delta"  Factor of 8.  This holds true every time the Dimension Factor doubles.  In other words, every time the Dimension Factor is doubled, the Duty Factor becomes 8 times greater than is was; essentially, each region will alone require as much Resources XE "Resources"  as the entire Matrix XE "Matrix"  of 8 Regions XE "Regions"  did formerly.  A minor point to clarify is that doubling of the Dimension Factor can be effected by doubling either the Regional XE "Regional"  Sample Volume for enlarging Matrix size or doubling the Regional Resolution XE "Resolution"  Fineness for inserting Nodes XE "Nodes"  in between existing ones (RSV x RRF = Dimension Factor).  Doubling either will increase the Duty Factor by 8 times.

	DUTY FACTOR ESTIMATES

	Dimension XE "Dimension"  Factor XE "Dimension Factor" 
	Impact x 
Base Configuration XE "Configuration" 
	Duty Factor

	20
	1
	1 x 1 x 1 x 63,360
	63,360
	6.336 x 104

	21
	2
	2 x 2 x 2 x 63,360
	506,880
	5.0688 x 105

	22
	4
	4 x 4 x 4 x 63,360
	4,055,040
	4.055040 
x 106

	23
	8
	8 x 8 x 8 x 63,360
	32,440,320
	3.244032 
x 107

	24
	16
	16 x 16 x 16 x 63,360
	259,522,560
	2.5952256 
x 108

	25
	32
	32 x 32 x 32 x 63,360
	2,076,180,480
	2.07618048 
x 109

	26
	64
	64 x 64 x 64 x 63,360
	16,609,443,840
	1.660944384 
x 1010

	27
	128
	128 x 128 x 128 x 63,360
	132,875,550,700
	1.328755507 
x 1011

	28
	256
	256 x 256 x 256 x 63,360
	1,063,004,406,000
	1.063004406 
x 1012

	29
	512
	512 x 512 x 512 x 63,360
	8,504,035,248,000
	8.504035248 
x 1012

	210
	1,024
	1,024 x 1,024 x 1,024 
x 63,360
	68,032,281,980,000
	6.803228198 
x 1013

	211
	2,048
	2,048 x 2,048 x 2,048 
x 63,360
	544,258,255,700,000
	5.442582557 
x 1014

	212
	4,096
	4,096 x 4,096 x 4,096 
x 63,360
	4,354,066,046,000,000
	4.354066046 
x 1015


Table 24‑C  Duty Factor Estimates.

In simple terms, the Duty Factor could be equated to Processor Speed XE "Processor Speed" .  Current Processor Speeds are around 2 GHz which would allow for a Dimension XE "Dimension"  Factor XE "Dimension Factor"  of 16 or 32 depending on how tightly you want to strain your Resources XE "Resources" .  Ia am prone toward choosing a Dimension Factor of 16 for the Minimum Configuration XE "Minimum Configuration" , but I must admit that the true Minimum Configuration XE "Configuration"  for utilizing a Twelve-point Coordinate XE "Coordinate"  Address XE "Address"  would only require a dimension factor of 8.  This configuration would incorporate Regional XE "Regional"  Limiting Plane XE "Regional Limiting Plane" s of |x|, |y|, and |z| = 8 which is 23 and a RRF of 1.  To increase resolution and take advantage of increased Hardware XE "Hardware"  capabilities, the RRF can be doubled several times to 2, 4, 8, and then 16 which is 24.  23 from the Limiting Plane XE "Limiting Plane" 

 XE "Plane" s XE "Limiting Planes"  multiplied by 24 from the RRF yields 27 or a 128 Dimension Factor.  The next increment, 28 or 256, is the Minimum Configuration capable of supporting a 360 Degree XE "360 Degree"  Latitude XE "Latitude" /Longitude XE "Longitude"  Coordinate system.  This Configuration would utilize Limiting Planes XE "Planes"  of 256 and a RRF of 1.  Since the Coordinate Address would be re-mapped at this time, Spatial XE "Spatial"  Recognition XE "Spatial Recognition" 

 XE "Recognition"  would need to be re-learned and may prove to be quite a challenge.  Increasing the Resolution XE "Resolution"  from this point on is merely a matter of increasing the RRF.  Another Resource intensive need is the need for increasing the Limiting Planes in order to enhance Cognitive XE "Cognitive"  abilities.  For this purpose, the Coordinate Address remains constant within the original Dimension Factor while the Limiting Planes are doubled, quadrupled, etc.  This Configuration gives extra room for the Interactive XE "Interactive"  signals to “echo” around and re-interact with each other.  A simple example is to have 181 Inputs XE "Inputs"  for a 360 Degree Address XE "360 Degree Address"  confined to the first 256 Nodes XE "Nodes"  but have the Limiting Planes extend the Matrix XE "Matrix"  out to 1,024 Nodes.  This “Headroom XE "Headroom" ” allows the Cognitive abilities room to function outside of the volume of Nodes directly used by the Coordinate Address.  It is allowances such as this that will bring the function of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  closer to that of the Human XE "Human"  Brain XE "Human Brain" .

Using simplistic Quantities for comparison, the Human XE "Human"  Brain XE "Human Brain" 

 XE "Brain"  has around 80 to 100 Billion Neurons.  The following shows Node XE "Node"  counts for various Dimension XE "Dimension"  Factor XE "Dimension Factor" s.

	NODE VOLUME ESTIMATES

	Dimension XE "Dimension"  Factor XE "Dimension Factor" 
	Impact
x 8 Regions XE "Regions" 
	Duty Factor
(Neurons)

	20
	1
	1 x 1 x 1 x 8
	8
	8 x 100

	21
	2
	2 x 2 x 2 x 8
	64
	6.4 x 101

	22
	4
	4 x 4 x 4 x 8
	512
	5.12 x 102

	23
	8
	8 x 8 x 8 x 8
	4,096
	4.096 x 103

	24
	16
	16 x 16 x 16 x 8
	32,768
	3.2768 x 104

	25
	32
	32 x 32 x 32 x 8
	262,144
	2.62144
x 105

	26
	64
	64 x 64 x 64 x 8
	2,097,152
	2.097152
x 106

	27
	128
	128 x 128 x 128 x 8
	16,777,216
	1.6777216
x 107

	28
	256
	256 x 256 x 256 x 8
	134,217,728
	1.34217728
x 108

	29
	512
	512 x 512 x 512 x 8
	1,073,741,824
	1.073741824
x 109

	210
	1,024
	1,024 x 1,024 x 1,024 x 8
	8,589,934,592
	8.589934592
x 109

	211
	2,048
	2,048 x 2,048 x 2,048 x 8
	68,719,476,740
	6.871947674
x 1010

	212
	4,096
	4,096 x 4,096 x 4,096 x 8
	549,755,813,900
	5.97558139
x 1011


Table 24‑D  Node XE "Node"  Volume Estimates.

Efficiency and organization mean more than quantity, but the chart shows the path toward Hardware XE "Hardware"  sufficiency.  With such numbers of Nodes XE "Nodes" , the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  could be reconfigured to have each Node XE "Node"  represent an actual Human XE "Human"  Brain XE "Human Brain"  Cell and be connected accordingly with Functional XE "Functional" , Specific XE "Specific" , and Singular XE "Singular"  Class Connections XE "Connections" .  Of course, I’m putting increased computer power on my Christmas wish list, and in this scenario Moore’s Law has come through as Santa Clause for several decades thus far.  For now, however, I will move on to some possible solutions for managing with existing Hardware capabilities.

Hardware XE "Hardware"  Solutions XE "Hardware Solutions" 
My ideal, Symmetric XE "Symmetric"  Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  would have Limiting Plane XE "Limiting Plane" s XE "Limiting Planes" 

 XE "Planes"  at 512 Nodes XE "Nodes"  with a 360 Degree XE "360 Degree"  Coordinate XE "Coordinate"  Address XE "Address"  nested in the lower 256 Nodes while having the upper 256 Nodes serve as Headroom XE "Headroom"  for Cognitive XE "Cognitive"  Processes.  The RRF would be set at 16 to increase the resolution within the Address as well as the rest of the Matrix XE "Matrix" .  This would bring the Dimension XE "Dimension"  Factor XE "Dimension Factor"  to a total of 4,096 and it would all run at a TIF XE "TIF"  Target Rate XE "Target Rate"  of 60 Hz with full Propagation XE "Propagation" .  The Duty Factor for such a Configuration XE "Configuration"  would be 4.354066046 x 1015 or 4.35 Million Billion.  Considering that the current Processor Speed XE "Processor Speed" s are around 2 Billion Hertz XE "Hertz" , Processors would need to be over 2 Million times faster to fill this order.  Even with Moore’s Law Chipping away at it, that order will likely remain unfilled for quite some time.  In the following sub-sections, I discuss a variety of ways to optimize Matrix Configurations by redistributing and varying Parameters XE "Parameters" .

Partial Increase Increments XE "Partial Increase Increments" 
Every time the Dimension XE "Dimension"  Factor XE "Dimension Factor"  for a Region is doubled, the Region requires 8 times as much processing power.  A simple way to lessen the impact of increasing the Dimension Factor is, obviously, to increase it by a smaller increment.  The Limiting Plane XE "Limiting Plane" s XE "Limiting Planes" 

 XE "Planes"  for Regions XE "Regions"  could actually be set wherever they are convenient.  The Binary XE "Binary"  Exponential XE "Exponential"  increment is utilized merely for the sake of consistency.  An alternative incrementing measure can be made by inserting increments at intermediate Intervals XE "Intervals" .

	Progressive Interval XE "Progressive Interval"  Dimension XE "Dimension"  Factors XE "Dimension Factor" 

	
	Progressive Interval XE "Progressive Interval"  Dimension XE "Dimension"  Factors XE "Dimension Factor"  2n XE "2n"  and .75(2n)
	Range XE "Range" 

	
	1
	1.5
	2
	3
	x 1

	
	4
	6
	8
	12
	

	
	16
	24
	32
	48
	

	
	64
	96
	128
	192
	

	
	256
	384
	512
	768
	

	
	1,024
	1,536
	2,048
	3,072
	(x 1,000)

	
	4,096
	6,144
	8,192
	12,288
	

	
	16,384
	24,576
	32,768
	49,152
	

	
	65,536
	98,304
	131,072
	196,608
	

	
	262,144
	393,216
	524,288
	786,432
	

	
	1,048,576
	1,572,864
	2,097,152
	3,145,728
	(x 1,000,000)

	
	4,194,304
	6,291,456
	8,388,608
	12,582,912
	

	
	16,777,216
	25,165,824
	33,554,432
	50,331,648
	

	
	67,108,864
	100,663,296
	134,217,728
	201,326,592
	

	
	268,435,456
	402,653,184
	536,870,912
	805,306,368
	


Table 24‑E  Progressive Interval XE "Progressive Interval"  Dimension XE "Dimension"  Factor XE "Dimension Factor" s.

Another Progression method resembles the pattern of bowling pins.

	Progressive Interval XE "Progressive Interval"  Dimension XE "Dimension"  Factors XE "Dimension Factor"  y=y+n XE "y=y+n" 

	+ Interval = Total
	+ Interval = Total
(cont’d.)
	+ Interval = Total
(cont’d.)

	+ 1 = 1
+ 2 = 3
+ 3 = 6
+ 4 = 10
+ 5 = 15
+ 6 = 21
+ 7 = 28
+ 8 = 36
+ 9 = 45
+ 10 = 55
+ 11 = 66
+ 12 = 78
+ 13 = 91
+ 14 = 105
+ 15 = 120
+ 16 = 136
+ 17 = 153
+ 18 = 171
+ 19 = 190
+ 20 = 210
	+ 21 = 231
+ 22 = 253
+ 23 = 276
+ 24 = 300
+ 25 = 325
+ 26 = 351
+ 27 = 378
+ 28 = 406
+ 29 = 435
+ 30 = 465
+ 31 = 496
+ 32 = 428
+ 33 = 461
+ 34 = 495
+ 35 = 530
+ 36 = 566
+ 37 = 603
+ 38 = 641
+ 39 = 680
+ 40 = 720
	+ 41 = 761
+ 42 = 803
+ 43 = 846
+ 44 = 890
+ 45 = 935
+ 46 = 981
+ 47 = 1,028
+ 48 = 1,076
+ 49 = 1,125
+ 50 = 1,175
+ 51 = 1,226
+ 52 = 1,278
+ 53 = 1,331
+ 54 = 1,385
+ 55 = 1,440
+ 56 = 1,496
+ 57 = 1,553
+ 58 = 1,611
+ 59 = 1,670
+ 60 = 1,730


Table 24‑F  Progressive Interval XE "Progressive Interval"  Dimension XE "Dimension"  Factor XE "Dimension Factor" s: y=y+n XE "y=y+n" .

These Methods provide consistent Interval systems while lessening the impact of each increment.

Limited Propagation XE "Propagation"  Direction XE "Propagation Direction" s XE "Limited Propagation Directions" 
Propagation XE "Propagation"  Direction XE "Propagation Direction"  can be limited or even eliminated according to the circumstances.  Full Propagation provides a more Holographic XE "Holographic"  spread of Data XE "Data" , but it does multiply 22 into the Duty Factor for each Direction XE "Direction" .  Let’s say that instead of Propagating in all six Directions, a Region is set up to only Propagate toward or away from each of the three Address XE "Address"  Plane XE "Address Plane" 

 XE "Plane"  Dimensions XE "Dimensions"  within that Region.  It could even be set up to Propagate toward the three Planes XE "Planes"  while awake and away from the three Planes while asleep (or visa versa).  The net effect is to factor three Propagation Directions out of that Region’s Duty Factor.  This is equivalent to dividing the Duty Factor by 3 x 22 which equals a division of 66.  That’s worth over two doublings of the Dimension XE "Dimension"  Factor XE "Dimension Factor" , and that helps toward taming our Hardware XE "Hardware"  needs.

A specialized Matrix XE "Matrix"  can be set up with no active Propagation XE "Propagation"  Direction XE "Propagation Direction" s thereby contributing another two doublings toward the Dimension XE "Dimension"  Factor XE "Dimension Factor" .  Such a Matrix would utilize Functional XE "Functional"  Specific XE "Specific" , and Singular XE "Singular"  Class Connections XE "Connections"  to make a Brain XE "Brain"  modeled after actual Biological XE "Biological"  systems.

Reduced Temporal XE "Temporal"  Interval Fineness XE "Reduced Temporal Interval Fineness" 

 XE "Temporal Interval Fineness" 
Accepting a slower Target Rate XE "Target Rate"  for the TIF XE "TIF"  can cut down on Hardware XE "Hardware"  Requirements XE "Hardware Requirements" .  The TIF can be reduced for the entire Matrix XE "Matrix"  or be specifically reduced for individual Regions XE "Regions" .  This, however, is not the best Parameter XE "Parameter"  to adjust when trying to reduce Hardware Requirements.  First of all, it doesn’t really yield that much of a processing discount, and most importantly, sacrificing TIF is very detrimental to the fluidity of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" ’s function.  A typical reduction would be to change the TIF Target Rate from 60 Hz to 30, 15, or even 7.5 Hz.  This has a dramatic effect on the Matrix’s Temporal XE "Temporal"  Perceptions and Interactions XE "Interactions"  (see Through-put XE "Through-put"  and Intricateness XE "Intricateness"  – TIF).  A reduction from 60 Hz to 7.5 Hz is only equivalent to halving the Dimension XE "Dimension"  Factor XE "Dimension Factor"  once.  This pales in comparison to the loss of contiguous thought and reaction capabilities.  In fact, in light of it’s limited impact, I would even recommend increasing the TIF Target Rate to 120, 240, or even 480 Hz instead.

Varied Regions XE "Varied Regions" 

 XE "Regions" 
Complete Symmetry XE "Symmetry"  may be handy for a simplified description, but it rarely reflects the varied needs of a real system.  The Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" , however, does well by retaining Reflective Symmetry XE "Reflective Symmetry"  between the left and right halves or Hemispheres XE "Hemispheres"  of its Matrix XE "Matrix" .  This Configuration XE "Configuration"  allows its paired, like, bilateral regions to be kept Symmetrical while permitting variation between its different Cortexes XE "Cortexes" .  The Regions XE "Regions"  themselves may be varied by using different values for the Region’s three Limiting Plane XE "Limiting Plane" s XE "Limiting Planes" 

 XE "Planes"  yielding a variety of shapes other than square.

Once you decide to allow variation between the four cortexes, you are free to mix and match combinations of Parameters XE "Parameters"  to optimize for their needs while making the most of the available Resources XE "Resources" .  Any number of Configuration XE "Configuration"  strategies are possible, but I like to start with a fully Symmetric XE "Symmetric"  Matrix XE "Matrix"  and then trade Resources between the 8 Regions XE "Regions"  while keeping the total Duty Factor unchanged.  In this manner you can establish a base Duty Factor that is manageable with today’s technology and gracefully transform it into a custom yet balanced Matrix.

Let’s say that our 2 GHz Processor in the year 2002 can handle a Duty Factor of around 2 Billion.  That would support a Symmetric XE "Symmetric"  Matrix XE "Matrix"  with a Dimension XE "Dimension"  Factor XE "Dimension Factor"  of 32 and Full Propagation XE "Propagation" .  We must choose priorities and possible tradeoffs as guidelines for our adjustments.  One of the simplest tradeoffs is to shift around the sizes of the Cortexes XE "Cortexes"  to better reflect a model of a functioning Brain XE "Brain" .  I like a ratio of 1:2:2:4 for the Direct IO, Cerebellum XE "Cerebellum" , Audio-visual, and Cerebrum XE "Cerebrum"  Cortexes respectively.

	Variable XE "Variable" 
	Cortex XE "Cortex" 

	Duty Factor
2,076,180,480
	Direct IO
	Cerebellum XE "Cerebellum" 
	Audio-visual
	Cerebrum XE "Cerebrum" 

	Symmetric XE "Symmetric" 
Configuration XE "Configuration" 
(Year 2002)
	32
	32
	32
	32

	1:2:2:4
	16
	32
	32
	64


Table 24‑G  Twelve-point Address XE "Twelve-point Address" 

 XE "Address"  Varied Regions XE "Varied Regions" 

 XE "Regions" : Ratio.

The quickest way to free up Resources XE "Resources"  is to reduce the Propagation XE "Propagation"  from six to three Directions.  This translates into roughly two doublings of the Dimension XE "Dimension"  Factor XE "Dimension Factor"  which can be applied in a variety of ways.

	Variable XE "Variable" 
	Cortex XE "Cortex" 

	Duty Factor
2,076,180,480
	Direct IO
	Cerebellum XE "Cerebellum" 
	Audio-visual
	Cerebrum XE "Cerebrum" 

	Symmetric XE "Symmetric" 
Configuration XE "Configuration" 
(Year 2002)
	32
	32
	32
	32

	1:2:2:4
	16
	32
	32
	64

	Reduce 3
Directions
	64
	128
	128
	64 (Full Propagation) XE "Propagation" 


Table 24‑H  Twelve-point Address XE "Twelve-point Address" 

 XE "Address"  Varied Regions XE "Varied Regions" 

 XE "Regions" : Propagation XE "Propagation"  Direction XE "Propagation Direction" s.

This is starting to give us some room to maneuver.  Actually, if we go with the Twelve-point Coordinate XE "Coordinate"  system, we have enough room to set up the Cerebellum XE "Cerebellum"  and Audio-visual Cortexes XE "Cortexes"  with Limit Planes XE "Planes"  set at 16 for Headroom XE "Headroom" , Twelve-point Address XE "Twelve-point Address" es XE "Addresses"  within the first 8 Nodes XE "Nodes" , and RRF’s of 8.  The Direct IO Cortex XE "Cortex"  would have Limit Planes with no Headroom set at 8 to allow for the Twelve-point Address XE "Address"  and a similar RRF of 8.  You’ll note, however, that I left the Cerebrum XE "Cerebrum"  with Full Propagation XE "Propagation"  for Cognitive XE "Cognitive"  Association XE "Association" .  This is a good example of optimizing according to the specific function of the Cortexes.  As you can tell, the Configuration XE "Configuration"  starts to become quite specialized.

	Variable XE "Variable" 
	Cortex XE "Cortex" 

	Duty Factor
2,076,180,480
	Direct IO
	Cerebellum XE "Cerebellum" 
	Audio-visual
	Cerebrum XE "Cerebrum" 

	Symmetric XE "Symmetric" 
Configuration XE "Configuration" 
(Year 2002)
	32
	32
	32
	32

	1:2:2:4
	16
	32
	32
	64

	Reduce 3
Directions
	64
	128
	128
	64 (Full Propagation) XE "Propagation" 

	Custom
12-point
	8
RRF of 8
	16
RRF of 8
	16
RRF of 8
	64 (Full Propagation) XE "Propagation" 


Table 24‑I  Twelve-point Address XE "Twelve-point Address" 

 XE "Address"  Varied Regions XE "Varied Regions" 

 XE "Regions" : Custom (Year 2002).

That’s quite a nice Configuration XE "Configuration"  utilizing available Hardware XE "Hardware" .  I believe it’s actually a little optimistic since the Duty Factor calculations don’t take everything into account.

If Moore’s Law holds true, processing power should be increased by about 23 for every five years.  This has a simple correspondance within the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  since increasing the Duty factor by 23 will support a single doubling of the Dimension XE "Dimension"  Factor XE "Dimension Factor" .  This simply means that, every five years, technology should be able to support a Dimension Factor that is double what it was before.

Now let’s jump ahead about 15 years to around 2017.  That would equate to three doublings of the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" ’s Dimension XE "Dimension"  Factor XE "Dimension Factor"  changing our current 2 Billion to a future Duty Factor of around 1 Trillion.  This new Duty Factor would support a Symmetric XE "Symmetric"  Matrix XE "Matrix"  with a Dimension Factor of 256.

	Variable XE "Variable" 
	Cortex XE "Cortex" 

	Duty Factor
1,063,004,406,000
	Direct IO
	Cerebellum XE "Cerebellum" 
	Audio-visual
	Cerebrum XE "Cerebrum" 

	Symmetric XE "Symmetric" 
Configuration XE "Configuration" 
(Year 2017)
	256
	256
	256
	256


Table 24‑J  360 Degree XE "360 Degree"  Address XE "360 Degree Address" 

 XE "Address"  Varied Regions XE "Varied Regions" 

 XE "Regions" : Symmetric XE "Symmetric" .

We take this Symmetric XE "Symmetric"  Matrix XE "Matrix"  through a few changes as we did before.

	Variable XE "Variable" 
	Cortex XE "Cortex" 

	Duty Factor
1,063,004,406,000
	Direct IO
	Cerebellum XE "Cerebellum" 
	Audio-visual
	Cerebrum XE "Cerebrum" 

	Symmetric XE "Symmetric" 
Configuration XE "Configuration" 
(Year 2017)
	256
	256
	256
	256

	1:2:2:4
	128
	256
	256
	512

	Reduce 3
Directions
	512
	1,024
	1,024
	512 (Full Propagation) XE "Propagation" 


Table 24‑K  360 Degree XE "360 Degree"  Address XE "360 Degree Address" 

 XE "Address"  Varied Regions XE "Varied Regions" 

 XE "Regions" : Propagation XE "Propagation"  Direction XE "Propagation Direction" s.

That gives us room to work.  Again, you’ll note that I left the Cerebrum XE "Cerebrum"  with Full Propagation XE "Propagation"  for Cognitive XE "Cognitive"  Association XE "Association" .  This is another good example of optimizing according to the specific function of the Cortexes XE "Cortexes" .

Getting back to using the physical Address XE "Address"  as a basis for setting up the Configuration XE "Configuration" , these future numbers will comfortably support a 360 Degree XE "360 Degree"  Coordinate XE "Coordinate"  Address.  Let’s say we set Limit Planes XE "Planes"  at 512 for Headroom XE "Headroom"  and up the RRF to 2 for the Cerebellum XE "Cerebellum"  and Audio-visual Cortexes XE "Cortexes" .  The Direct IO Cortex XE "Cortex"  can be set with Limiting Plane XE "Limiting Plane" s XE "Limiting Planes"  of 256 and a RRF of 2.

	Variable XE "Variable" 
	Cortex XE "Cortex" 

	Duty Factor
1,063,004,406,000
	Direct IO
	Cerebellum XE "Cerebellum" 
	Audio-visual
	Cerebrum XE "Cerebrum" 

	Symmetric XE "Symmetric" 
Configuration XE "Configuration" 
(Year 2017)
	256
	256
	256
	256

	1:2:2:4
	128
	256
	256
	512

	Reduce 3
Directions
	512
	1,024
	1,024
	512 (Full Propagation) XE "Propagation" 

	Custom
12-point
	256
RRF of 2
	512
RRF of 2
	512
RRF of 2
	512 (Full Propagation) XE "Propagation" 


Table 24‑L  360 Degree XE "360 Degree"  Address XE "360 Degree Address" 

 XE "Address"  Varied Regions XE "Varied Regions" 

 XE "Regions" : Custom (Year 2017).

This is a really respectable Configuration XE "Configuration" .  The graduation to the 360 Degree XE "360 Degree"  Coordinate XE "Coordinate"  Address XE "Address"  with a little power left over to put toward Resolution XE "Resolution"  will be an important milestone.  By this stage of the game, most people should start recognizing the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  as a source of True Intelligence XE "True Intelligence" 

 XE "Intelligence"  even if it doesn’t necessarily rank very high on the IQ charts.

Now let’s Jump ahead another 15 years for a total of 30 to get to the year 2032.  Moore’s Law has given us another 23 power increase which supports a Duty Factor of almost 555 Trillion and a Dimension XE "Dimension"  Factor XE "Dimension Factor"  of 2,048.  This is where the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain" ’s Node XE "Node"  count begins to rival the Neuron XE "Neuron"  count of the Human XE "Human"  Brain XE "Human Brain"  (2,0483 x 8 Regions XE "Regions"  = 68,719,476,740 Nodes XE "Nodes" ).  The form that the added nodes take is mainly that of increased size of the Cerebrum XE "Cerebrum"  and increased Resolution XE "Resolution"  of the other three Cortexes XE "Cortexes" .

	Variable XE "Variable" 
	Cortex XE "Cortex" 

	Duty Factor
544,258,255,700,000
	Direct IO
	Cerebellum XE "Cerebellum" 
	Audio-visual
	Cerebrum XE "Cerebrum" 

	Symmetric XE "Symmetric" 
Configuration XE "Configuration"  
(Year 2032)
	2,048
	2,048
	2,048
	2,048

	1:2:2:4
	1,024
	2,048
	2,048
	4,096

	Reduce 3
Directions
	4,096
	8,192
	8,192
	4,096 (Full Propagation) XE "Propagation" 

	Custom
12-point
	256
RRF of 16
	512
RRF of 16
	512
RRF of 16
	4,096 (Full Propagation) XE "Propagation" 


Table 24‑M  360 Degree XE "360 Degree"  Address XE "360 Degree Address" 

 XE "Address"  Varied Regions XE "Varied Regions" 

 XE "Regions" : Custom (Year 2032).

This is one incredible configuration.  Any increase beyond this could be evenly put into the RRF values throughout the Hologenic Brain XE "Hologenic Brain"  or used to add Propagation XE "Propagation"  Direction XE "Propagation Direction" s wherever Needed.  By the time the Hardware XE "Hardware"  will support a Configuration XE "Configuration"  of this magnitude, the Hologenic Brain XE "Brain"  should be about par for Human XE "Human"  abilities.  It is likely by that time that Hardware will be dramatically different from that with which we are accustomed to today.

Hardware XE "Hardware"  Evolution XE "Hardware Evolution" 

 XE "Evolution" 
The main reason for choosing C++ XE "C++"  as the programming code for the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  has been to consciously foster the Portability XE "Portability"  of the program.  Using “pure” or compliant C++ enables a program to be written in Source XE "Source"  Code XE "Source Code"  which can be compiled into a program which will function on a specific Hardware XE "Hardware"  Platform XE "Hardware Platform" .  The value of C++ is that that very same Source Code can be compiled into a program which will work on a different Hardware Platform.  In fact, as long as you can find a C++ compliant compiler for the target Hardware Platform, you can compile that same Source Code into a program which will work on that Hardware.  To this end, I have tried to remain faithful to the use of compliant C++ so that any ANSI C++ compiler should be able to transform it into software for the desired Hardware.

This Portability XE "Portability"  works laterally between the various Hardware XE "Hardware"  Platform XE "Hardware Platform" s that are currently available as well as in a forward manner to be able to port the Source XE "Source"  Code XE "Source Code"  to future Hardware Platforms so long as C++ XE "C++"  compilers are made available for those platforms.  It is a great advantage for a forward thinking program such as the Hologenic Brain XE "Hologenic Brain" 

 XE "Brain"  to be written in a programming language that allows for porting of software from one machine to another over time as technology changes and progresses.  Eventually, however, there will probably be some radical changes to our computing technologies.  These extreme changes will more than likely come about as we reach the future limits of the current technologies.  There is already discussion that the year 2010 will see an end to Moore’s Law unless we transition to some alternate technology that will allow us to keep progressing beyond that.  Some candidates for carrying the Moore’s Law torch are optical Holographics, Quantum technology, and molecular processing computers.  Whatever technology the geniouses of this world come up with, it will have some means of programming or training in order to make use of its abilities.  It would be nice to see C++ compatibility on new compilers for the new technology, but this is not essential.  The C++ programming language is merely a means for implementing the concepts contained within this text.  If C++ did not exist, I would have used some other programming language to get the job done.  The truth be told, I actually wrote most of this text before I ever learned to program in C++.  The Source Code contained in this text is supplemental to the concepts contained herein and was added after the fact.  I’ve tried to make this obvious with the segregated format of the Source Code so that the reader would find that the concepts stand on their own aside from the actual C++ Source Code or the resultant program.

In the wake of radical new technologies, it is simply but a matter of applying the same concepts of this text to the new technologies.  Multi-dimensional XE "Multi-dimensional" ity XE "Multi-dimensionality" , Connectivity XE "Connectivity" , Through-put XE "Through-put" , etc all have application with technologies that are as of yet unthought of.  The current implementation uses a Three-dimensional XE "Three-dimensional"  Array of virtual Nodes XE "Nodes" , while future implementations may assign a physical processing unit for each and every Node XE "Node"  of a true Matrix XE "Matrix"  of Nodes.  As long as the concepts are adhered to, the implementation should be true to its origins.
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Chapter 34 Human XE "Human"  / Prosthetic XE "Prosthetic"  Integration

Chapter

Chapter 35 Facial XE "Facial"  and Expressive Interaction

35.1 Facial Expression:  The Mathematics of a Smile

Expressing true emotions through facial communication is one of the most complicated yet subtle forms of communication that humans employ.  Reproducing this ability for use in robotics and virtual humans would seem to be an ungainly task, but, as with any complicated problem, it can be reduced to its simplest elements.  

Humans are complicated creatures experiencing a multitude of different emotions at a mixture of conscious and sub-conscious levels.  Further more, those emotions feed into voluntary and involuntary facial expressions.  Both voluntary and involuntary facial expressions have instantaneous response dynamics as well as an emotional baseline around which those response dynamics fluctuate.  This emotional baseline changes over time in response to positive or negative emotional bombardment.  Of course, there is a maximum dynamic range for any facial gesture that will define the extreme expression possible for any single emotion.  Top all this off with the fact that we humans manage to simultaneously show our voluntary and involuntary expressions utilizing only the one, single face that we were given and you get a task worthy of our time and efforts.

So, how do we reduce this to its simplest elements?  If you re-read the previous paragraph, you’ll find that they’ve already been broken down.  Chart x shows these elements and their adjustable relationships.  Various emotional expressiveness personalities can be established by adjusting the Response Delta, Baseline Delta, and Dynamic Range Resolution.  These parameters and the other elements will be discussed in their respective sections.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Table 35‑A Facial Expression and Its Various Parameters

Multiple Emotional Ranges

Humans multiplex various simple expressions to relay a complex emotional situation.

Sadness-Joy

Fear-Anger

Boredom-Interest

Disgust-Lust

Sleep-Startle

Conscious and Sub-conscious

All of our emotional ranges exist in parallel in both conscious and sub-conscious realms.

Emotional Expression Parameters

Every individual has their own special combination of dynamics for the expression of their emotions.  Some change with the wind per say and some are as constant and unchanging as the rock of Gibraltar.  These dynamics can change over time and from circumstance to circumstance but they do have a standard set of parameters that can be configured in a robot or virtual human.

Maximum Emotional Dynamic Range

There is a maximum …

Emotional Dynamic Range Resolution

The volume of increments contained within the maximum dynamic range is referred to as the dynamic range resolution.  The fewer the increments, the more coarse the dynamics will appear, and the more increments the finer any displayed dynamics will be.

Emotional Baseline Target

Decays toward target…

Emotional Baseline Delta

All response dynamics fluctuate around an emotional baseline.  This baseline fluctuates over time in accordance to continued input of positive or negative emotions.  How quickly this baseline is able to respond to this stimuli is determined by the emotional baseline delta parameter.  This emotional baseline delta parameter is usually expressed as a percentage of the emotional response delta.

Emotional Response Delta

Blah, blah, blah…

Voluntary and Involuntary Facial Expressions:  Two Faced Times Two

Humans simultaneously convey voluntary and involuntary emotional messages through our facial expressions.  This capability allows us to non-verbally relay the complexities and subtleties of our thoughts and emotions.  So, how do we break this ability down into a formula that we can dependably use to recreate it in robots and virtual humans?  We start by observing.  The next time you’re in an expressive conversation with someone who is distracted pay attention to his or her face.  Look at one eye and then the other.  You’ll find that one eye has a feeling of communication with you and the other just seems to be thinking about something else.  This isn’t that far from the truth.  In elementary school I was shown an experiment utilizing photos of faces and a mirror.  We placed the edge of the mirror along the midline of the face in the photo to create an entire face from only one half at a time.  Amazingly, we found that one side of a person’s face consistently showed the feelings and messages that they were trying to communicate while the opposite side of their face consistently displayed the underlying emotions and thoughts that they did not necessarily even know they were showing.  The dominant half of a person’s face for the most part displays the individual’s voluntary expressions, and their non-dominant half tends to handle the non-voluntary ones.

In communication, we automatically pay attention to the dominant, voluntary aspects of a person’s face, but emotionally we still register those involuntary, emotional aspects.  This split between the voluntary and involuntary halves of the face is not black and white.  To use convenient, random numbers, a person’s dominant side of their face may blend 75% voluntary with 25% involuntary expressions while their non-dominant side may blend 25% voluntary with 75% involuntary.  This ratio may vary from person to person or even moment to moment, but there is a definite difference between the left and right halves of a person’s face.  This gives a whole new slant to the concept of being two-faced.  Of course, being human, we are more complicated than the mere left and right halves of our faces.

Let’s extend our facial observations even further and watch the person’s mouth and then watch their eyes.  You’ll find that a person’s mouth expressions communicate what they are trying to voluntarily get across and their eyes hold the secrets to their underlying emotions and other such involuntary information.  Timeless adages such as the eyes being the “window to the soul” are based on intuitive awareness of this fact.  Again, there is not a black and white delineation between the eye and mouth expressions.  Lets assign the same convenient, random values of 75% voluntary and 25% involuntary expression to the mouth and 25% voluntary and 75% involuntary expression to the eyes.  This leaves us with separate dominant/non-dominant (left/right) ratios and eye/mouth ratios for voluntary and involuntary expressions.

To the mathematically oriented, these combine naturally as an x axis for dominant and non-dominant sides of the face and a y axis for the eyes and mouth dividing a person’s face into four quadrants.  Now let’s take our conveniently assigned dominant/non-dominant and eye/mouth ratios and combine them in this framework of four facial quadrants.  First off, the dominant mouth is the same 75% voluntary and 25% involuntary as it was in both of the separate dominant/non-dominant and eye/mouth ratios.  Likewise, the non-dominant eye quadrant has the same 25% voluntary and 75% involuntary ratios that the separate non-dominant and eye ratios were.  The two remaining quadrants both end up averaging out to 50% voluntary and 50% involuntary due to the convenient ratios that we chose.  

The net effect of combining these two separate facial planes is to create a relatively diagonal scale across the face ranging from the voluntary dominant mouth to the involuntary non-dominant eye.  When our voluntary and involuntary emotional facial expressions are balanced in such circumstances as heartfelt joy or sorrow, these facial quadrants all match up and relay that information to our observers.  On the other hand, when we have our voluntary and involuntary expressions out of balance with each other they are communicated (even sub-consciously) to our observers as well.  A good example of this is to study the four quadrants of a distracted person smiling in response to an interaction in your conversation with them.  Their expression will range from a smile in their dominant mouth quadrant to a look of worry, anger, fear, or disinterest in their non-dominant eye quadrant depending upon what they are distracted by.

As always, humans come in all the various flavors.  Some people may have mouth expression ratios of 100% voluntary and 0% involuntary and eye expression ratios of 90% voluntary and 10% involuntary making their inner emotions very hard to “read”.  Depending on their dominant/non-dominant ratios these people would be known as having a good “poker face”.  On the other hand or face for that matter, the opposite arrangement of ratios may be akin to “wearing your heart on your sleeve” with your inner emotions displayed on your face for the whole world to see.  Recreating these intricacies in robots and virtual humans is merely a matter of tracking and controlling these various parameters in a manner suitable to effective communication.

Body Language

Any communicative information that is not relayed in our words, voice or facial expressions ore contained in our body language….
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