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Abstract - The purpose of this paper is to draw the
attention of the Information Fusion community to
Peircean Semeiotic-As-Defined-By-Charles Sanders
Peirce.  An attempt will be made to show that Peircean
Semeiotic has potentially a very revolutionary role to play
in the further development of Information Fusion and in
the advanced development of Artificial Intelligence,
Cognitive Science, Natural Intelligence Science, and
Information Processing Science and Technology in
general.  The transition to the Information Age and the
explosive growth in knowledge are occurring
simultaneously with the decline of the traditional Western
humanistic philosophies and scientific philosophies.
These philosophies have run their course and are
increasingly unable to provide adequate scientific
guidance for the development of Open-System, Human-
Centered, Inquiry-based Information Processing Systems.
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Forward.
The philosophy of science presented herein was

created by Charles Sanders Peirce solely for use by high-
minded, ethical scientists and engineers seeking truth,
knowledge, and wisdom.  Peirce described them as
Scientific Intelligences.

Additionally, the open-system, human-centered,
inquiry-based triadic philosophy as described by Peirce is
significantly different from all other major Western
philosophies; consequently, it is unique and stands alone
in its own philosophical class: Peircean Realism.

Introduction.
It has become readily apparent within the last few

years that seemingly simple information generation
processes such as Surveillance Tracking, Information

Fusion, Situation Assessment and Sensor Management
have proven to be far more difficult to analyze, design,
and develop than it was once thought.  The Herculean
efforts of the JDL Data Fusion Group to keep the
Information Fusion community well informed and to
provide guidance with their Data Fusion Model has
helped to ameliorate the problem and to bring order to the
Data Fusion community of inquirers.

The fact remains, however, that there is something
missing.  What seems to be missing is an open-system,
human-centered, inquiry-based scientific philosophy that
provides a framework and points of departure for the
development of an automated reasoning system (natural
intelligence) that includes right thinking (Logic), right
actions and free will (Ethics), feelings and emotions
(Aesthetic).   Also an integrated scientific philosophy that
accounts for external reality or environment
(Metaphysics) and the perception of that reality
(Phaneroscopy), and overcomes the mind-body split
caused by Nominalism.  None of the major scientific
philosophies have all of these characteristics.

Information Fusion, Situation Assessment, and
Resource Management have analogous human
information processing functions.  This means that any
effective design should be based on an approach that is a
model of human cognition.   The absence of a scientific
philosophy that accounts for human cognition limits the
development of a sound Science of Information Fusion or
useful design methodologies.

Who was Charles Sanders Peirce?
Charles Sanders Peirce (1839 – 1914) was a

career scientist and engineer at the U.S. Coast Survey.
He is better known today, however, as the philosopher
who founded the philosophy of Pragmatism (Peirce
preferred Pragmaticism for his version).  He was the son
of Benjamin Peirce, Jr., distinguished internationally
known Harvard professor of Mathematics and
Astronomy.  Charles Sanders Peirce was tutored in
mathematics and science by his father and, on his own,
learned Logic at age 12.  He attended Harvard and the
Lawrence Scientific School.  While at the U.S. Coast



Survey, he became well known in Europe as an expert in
gravitational measurements and in the design of
gravitational instruments.  He never held a chair at a
university, but was a lecturer at Johns Hopkins University
for five years.

The bulk of Charles Sanders Peirce’s work is still
in manuscript form.  It has been said that there are enough
manuscripts to fill 100 volumes of books.

An excellent research library that contains a large
number of books on Peirce and that also possesses a rare
annotated set of Peirce manuscripts may be found at the
Institute for Studies in Pragmaticism at Texas Tech
University in Lubbock, Texas.  The Director of the
Institute is Dr. Kenneth L. Ketner.  The Institute draws
scholars from around the World.

What is the Philosophical Problem?
During the better part of the 20th Century, the

dominant Western scientific philosophy was Logical
Positivism.  One of the noble goals of this philosophy was
to develop a unified theory of science.   In the process of
trying to unify science, however, it chose to ignore
studies of the human mind.  It elected to focus on
unifying the Natural Sciences, e.g., Physics. Astronomy,
and Chemistry.  The result of this conscious decision to
ignore mentalistic studies led to a decline and near
extinction of Western psychological studies of the human
mind and cognition by the academia.  The foundational
works of Charles Sanders Peirce and William James
faded into obscurity as a new psychological school
became entrenched in Western psychology.

The new school that grew out of that new
philosophical environment was the psychology of
Behaviorism or, in simple terms, the psychology of
Stimulus-Response.  The basic tenet of this school was
that the behavior a human being or other organisms could
be scientifically studied and understood by merely
stimulating a subject and by studying the resulting
responses.  The school of Behaviorism dominated
psychological research in the 20th Century from before
World War I until the death of its most famous advocate,
B.F. Skinner, in 1989.

The emphasis on Behaviorism and the Natural
Sciences left the West bereft of a strong scientific
tradition in the mentalistic studies that includes creativity,
intelligence, emotions, feelings, ethics, aesthetics,
epistemology, wisdom, Logic, discovery, colligation, and
other qualitative information processing and knowledge
generating processes.  The human mind was something
that Logical Positivistic Science was unable to deal with;
therefore, it ignored it.

What is the Connection with Information Fusion?
The connection is that Surveillance Tracking and

Information Fusion processes are also information and
knowledge producing processes. During periods of
wakefulness the human mind is constantly gathering data
and fusing useful information to support planning,
decision making, and management of processes that
consciously and unconsciously guide our every move and
action throughout our daily lives.

Because there has been so little research done in
this area, the quantitative and qualitative measures of
effectiveness and figures of merit for the human
information processing system, i.e., the human cognition,
have yet to be developed.  Without a reasonable set of
measures it becomes a difficult task to attempt to specify
and to properly evaluate a user-centered, open-system
information processing system.  Furthermore, design
optimization becomes difficult without key performance
parameters around which to optimize.

The notion of open-systems and closed-systems
appears to be new to the majority of the Information
Fusion community.  Given the open system model of
human cognition, Information Fusion and Surveillance
Tracking Systems, as equivalent processes, must also be
open-systems.  In a well designed system these processes
would also try to continuously build a clear, stable,
continuous, complete, timely, and relevant description of
the surveillance domain.

The concept of open-system as used herein is
similar to the Prigoginean notion of open-systems.  The
difference being that the human self-control process is
primarily exchanging and using information rather than
energy with the uncertain information environment in
which it is immersed.

The only known major philosophy that is defined
as an open philosophy is Pragmaticism by Charles
Sanders Peirce.  It is a scientific philosophy that treats all
three philosophical categories simultaneously as a unit:

None of the other Western philosophies can make this
claim.  There is no “Mind-Body” split that plagues the
other philosophies such as Cartesianism.

The definition of an open-system information
processing system for the purposes of this paper is:

What is Peircean Semeiotic?
Peircean Semeiotic as used herein refers to the

totality of scientific Peircean knowledge including his
contributions to Semeiotic, Mathematics, Statistics,
Logic, Philosophy, Scientific Philosophy, Social
Sciences, Experimental Psychology, Operations
Research, and Science in general.

Peirce preferred the anglicized version of the
original Greek word.  He found that translations from

Open-System

A system that reacts to new situations

in a non-programmed manner.

Open Philosophy

• External environment and all objects within
the domain of discourse (Metaphysics).

• Representation of that environment and all the
objects within it (Phaneroscopy).

• Interpretation of the totality of the
Representation (Normative Science).



Greek to Latin often resulted in a loss or dilution of
connotations.

What is Semiotics?
Semiotics is the generic term for the study of

signs.  There are many schools of Semiotics, but the three
dominant schools are shown in the inset:

Only Peirce’s Semeiotic was developed for the working
scientists and engineers.  The other two schools are
primarily populated by Linguists and Humanists.
Semiotics-as-Defined-by-Morris is also strongly
influenced by the now defunct philosophy of Logical
Positivism.

Peirce defined Semeiotic as a higher level Logic
that was made up of three lower levels of logic:

Within Critic may be found Logic as it is normally
understood by today’s scientists, mathematicians,
Logicians, and engineers.  From the Peircean point of
view, however, Critic also includes the Logic of Relations
and the Science of Discovery or Inquiry.

Speculative Grammar, in simple terms, addresses
the means by which Logical thoughts may be represented.
Peirce’s triadic sign represents one approach.  Speculative
Rhetoric addresses how logical thoughts or signs may be
communicated from an utterer to an interpreter to
maximize understanding.  On a qualitative level, Peirce’s
Speculative Rhetoric provides a framework and a point of
departure for a Theory of Communications that include
the utterer, the interpreter, and the sign, i.e., the bearer of
an idea, i.e., useful information.

What is a Peircean Sign?
The Peircean Sign (Figure 1) is defined by Peirce

as the irreducible combination of Object, Representamen,
and Interpretant.  In Figure 2, as an example, the Object
could represent the external air traffic management
environment including all aircraft, weather, and
anomalous signals.   The Representamen could represent
the air traffic management surveillance picture on an

ATC (air traffic control) display or on the cockpit display.
The Interpretant could represent either the pilot or an
intelligent system in the case of an unmanned vehicle.  In
the Peircean System of Signs, all three elements of the
sign exist simultaneously and are not reducible to pairs,
e.g., Object/Interpretant or Representamen/Interpretant.

The act of reducing a triadic sign to a set of pairs
is analogous to the Mind/Body separation problem
attributed to Descartes.  The irreducible Peircean triadic
sign provides the Cognitive Science and Consciousness
community with a means to describe a holistic mind/body
Continuum.

Peirce showed that the triadic signs could be
concatenated.  In this process the interpretant of one sign
becomes the object of a second sign.  Sign concatenation
may be used as a design aid to identify and define the
subprocesses within a larger process.

What is the Peircean System of Science?
The Peircean System of Science evolved out of

Peirce’s search for the Scientific Method.  He looked for it
in a very thorough in-depth investigation of past and
present science, philosophy, and Logic, but was unable to

METAPHYSICS
(E.G. ATC SURVEILLANCE VOLUME)

PHANEROSCOPY
(E.G. SURVEILLANCE DESCRIPTION
ON THE ATC DISPLAY)

NORMATIVE SCIENCES
(ATC DECISION MAKER
AND MACHINE INTELLIGENCE)

Figure 2 – The three major categories of Scientific
Philosophy and their relationship with the triadic
Peircean Sign.

Three Major Schools of Semiotics

Semiology Sassure Linguistics
Dyadic

Semiotics Morris Linguistics
Dyadic

Semeiotic Peirce Scientific
Triadic

Semeiotic – Higher Logic

• Speculative Grammar
• Critic – Lower Logic
• Speculative Rhetoric

Peircean Sign – A Definition:
“A sign, or representamen, is something which
stands to somebody (the interpretant) for something
(the object) in some respect or capacity”.

OBJECT

REPRESENTAMEN

INTERPRETANT

Figure 1 – Irreducible Peircean Triadic Sign.  The
proof of irreducibility is given by Burch.



locate any methodologies resembling a useful, well
defined and ordered scientific method.  Because of this
void Peirce set out on his own to develop a scientific
method that could be used by scientists and engineers.

Peirce constructed a System of Science wherein
each major subject matter was ranked vertically in order
of increasing abstraction.  He placed Mathematics on the
highest rung as the most abstract of sciences and the
Special Sciences, i.e., the physical and psychical sciences,
near the bottom rung.  He then inserted what he called
Scientific Philosophy between Mathematics and the
Special Sciences as shown in Figure 3.

What is immediately obvious is that there is a
large scientific knowledge gap between Mathematics and
the Special Sciences.  It is the gap created by Logical
Positivism when it rejected mentalistic studies.  The
subject matter of the gap is the same knowledge needed
for the development of information science (Speculative
Rhetoric), human reasoning or science of natural
intelligence (Normative Sciences), situational awareness
(Phaneroscopy), and target, clutter, and EMI environment
(Metaphysics).  It should be noted that there is growing
realization that there is no viable Theory of Information
Science.

It can be seen then that the Artificial
Intelligence, Cognitive Science, Systems Science,
Cybernetics, Systems Engineering, Systems Dynamics,
Consciousness, Human Factors, Quality Control, and
Information Science communities would be better served
if there were a complete scientific philosophy such as that
defined by Charles Sanders Peirce.  The absence of a
complete integrated scientific philosophy has led to a
scientific and technological impasse.

What is the Peircean Model of the Self?
The Peircean Model of the Self (Figure 4A) is a

simple mental model that describes the three basic
systems processes of a goal-seeking human information
processing system as shown in Figure 4B.

These three basic systems are integrated and non-
separable processes. They are interconnected and operate
as a goal-seeking entity (teleological) immersed in an
environment that contains uncertain information that is
inaccurate, inconsistent, and incomplete.

Figure 4B shows the Peircean Model applied to the
systems design of an airborne air traffic management
system.  As can be seen, Peircean Self-Control process is
equivalent to the Command and Control and thus a
starting point for a science of Command and Control
(there is no science of command and control at this time).

The Data Gathering process is similar to the
signal, data, image, map, and information processing
processes that may be found in the front end of an
advanced airborne or ground based information-
processing systems.  A notional automatic and adaptive
data gathering system may contain:

• Active and Passive Sensors
• Surveillance Tracking
• Information Fusion
• Knowledge Fusion
• Target ID Fusion

Peircean System of Science

Science of Research

Mathematics

Scientific Philosophy
Phaneroscopy

Normative Sciences
Aesthetics
Ethics
Semeiotic (Higher Logic)

Speculative Grammar
Critic (Lower Logic)
Speculative Rhetoric

Metaphysics

Conventional Science
Physical Sciences
Psychical Sciences

Science of Review

Figure 3 – Peircean System of Science was
developed for scientists and engineers.  All subjects
are arranged hierarchically in order of increasing
abstraction.  Mathematics is the highest level of
abstraction.  The subjects are intended to be
interpreted as scientific subjects as opposed to
philosophical or humanistic subjects.  Each level is
dependent upon  the higher levels of abstraction to
provide additional principles and doctrines to solve
its problems.  The lower levels supply data to the
higher levels.

DATA
GATHERING

SELF
CONTROL

ACTION
CONTROL

INPUT - UNCERTAIN
INFORMATION

OUTPUT - ACTION

PEIRCEAN MODEL OF THE SELF

Figure 4A – Peircean Model of the Self is drawn as an
open-system, user-centered teleological entity
(teleological – goal-seeking entity).



Within these systems are many sub-processes or
tasks that were once wholly performed by a human
operator or pilot.  In each case manual performance of a
task included active reasoning by the operator or pilot.
The target detection process required that an operator
discerns a small signal in noise and reason that the signal
represented a signal return from an actual target and was
not a false alarm.

For anyone with experience with non-automated
surveillance pulse-radar systems will also easily
recognize the following as tasks that demand a finite
amount of attention: Clutter Reduction, Parameter
Estimation, Track Initiation, Track Deletion, State
Estimation, Track Association
Track Prediction

These tasks and others had to be performed and
updated by an operator for each target on every update.
In can be seen that the operator decision load increases
rapidly even under light air traffic conditions.  The advent
of long range two and three dimensional surveillance
radars generated so much additional data that it forced the
insertion of Automatic Target Detection and Tracking to
provide workload relief to the operators and to obviate the
need to add more operators and displays.

Automation, however, was achieved at the
expense of removing operator reasoning from the
processes.   It is fairly well known within the radar
systems community that a highly skilled operator can
very often out perform an automated system when
operating against a small number of targets.

The primary reason for the inability of the radar
community to include natural intelligence in automated
surveillance radar systems was that there was very little
science and engineering knowledge about human
reasoning to draw upon.  The Artificial Intelligence and
Cognitive Science communities had been unable to
advance the field of automated abductive, deductive, and
inductive reasoning while still constrained by the
philosophical guidelines of Logical Positivism.

What is the Peircean Self-control Process?
Peirce defined the self-control process based on

his understanding of the human cognitive processes at the
level of the Sign, i.e., conscious thought, and purposely
avoided the psychological and physiological aspects of
cognitive processing. He wisely avoided mixing
“hardware”,  “software”, and  “information”; he dealt
only with information.

Figure 5 depicts the Peircean Model-of-the-Self
modified to represent a surveillance system.  The Self-
control process is embedded within the command and
control.  The Peircean Self-control process in simple
terms is given in the inset:

Perception in this case represents the output of the data
gathering process, i.e., measurements (target detections or
tracks).  The middle column contains the self-control
processes.  The last column represents action control.

What is the Peircean Science of Inquiry?
Peirce defined the process of inquiry or

discovery as including three fundamental inferencing
processes shown in the inset:

Peircean Information Processing System

KNOWLEDGE
BASE

(BELIEF SYSTEM)

MGMT
ACTIONS

ALLOCATED
COURSES

OF 
ACTION

(XP  - XM)
SITUATIONAL
STATE VARIABLES

CONTROL USER

PREDICTION

(K/K+1) AND (K/K+n)
PREDICTED

SITUATIONAL
STATE VARIABLESUNCERTAIN

INFORMATION

INACCURATE
INCONSISTENT

INCOMPLETE

MEASUREMENT INNOVATIONS

UNCERTAIN
    INFORMATION

XM
PARAMETER
ESTIMATES

SITUATIONAL
AWARENESS
VARIABLES

PLANNING

DECISIONMANAGEMENT

(K/K-n) SITUATIONAL 
STATE VARIABLES

XP

(K/K)

ALTERNATIVE PLANS

PLANS

SENSOR
SUITE

Figure 5 – Peircean Model-Of-The-Self with the
expanded Self-control process recast as
a notional airborne surveillance information
processing system.

DATA
GATHERING

COMMAND
& CONTROL

CONFLICT
CONTROL

INPUT - UNCERTAIN
INFORMATION

OUTPUT - ACTION

NOTIONAL 
TOP LEVEL AIRBORNE AIR TRAFFIC

MANAGEMENT SYSTEM PROCESSES

Figure 4B – The Peircean Model Of The Self serves as a
simple model for identifying the top-level system
processes of an airborne air traffic management system

Self-control Process:
Perception

Innovation
Prediction

Planning
Decision

Belief
Purposive Action

Abduction Generation of hypotheses to
explain new anomalous data
.

Deduction “Performs the function of
making a prediction as to
what would occur if the
hypotheses were to turn out
to be the case.”

Induction “Finds the ratio of the
frequency by which the
necessary results of
deduction do in fact occur.”



The discovery of Abduction by Peirce as a
logical process represents a major contribution to the
science of Logic.  Controversial at first it is now gaining
general acceptance as a legitimate form of inference that
is separate and distinct from Induction and Deduction.

The science of inquiry forms the framework and
the point of departure for the development of automated
reasoning or belief engine as shown in Figure 6.

What is Peircean Systems Design?
Inasmuch as design is a reasoning process, the

processes of inquiry may also be used for the system
design of new advanced systems.   The system design
process shown in Figure 7 represents the science of
inquiry in terms of familiar design and analysis tasks.

Operations analysis (the application of science to
solve military problems) represents the process of system
concept formulation based on analysis and simulations of
Customer operational requirements.

The most critical task is Systems Analysis.  This
process bridges the gap between operations analysis and
systems design.  This step in the design process is where
insightful inquiry-based analysis is done to gain
understanding of the system.  The analytical process is
similar to Peirce’s Theorematic Deduction.  For Peirce
there was a heavily analytical form of deduction as well
as reductionist deductive decomposition of the system
requirements.  Peirce called the latter Corollarial
Deduction. The purpose of Systems Analysis is to
generate a top-down MOES/FOMS tree that relates the
desired effects of the system to all the functions and
subfunctions that affect the desired effect.  It also
generates a system definition.

The Systems Design step takes the system
definition and produces alternative systems designs and
the associated costs for each design.  This step combines
Abduction and Deduction to generate the alternative
designs.  System Evaluation  (typically a simulation)
quantifies the alternative systems designs.  This step is
equivalent to Induction.

The Optimization process will support the
process of achieving a cost-effective design.  The systems
design process terminates when the optimality criteria
have been met.

What is the connection with Quality Management?
There is an interesting but little known

connection between Peirce and Quality Management-as-
Defined-By-Deming.  The two individuals that Deming
looked to as his mentor and philosophical guru were
Walter Shewart and C.I. Lewis, respectively.  Walter
Shewart also looked up to C.I. Lewis.  Shewart and
Deming were, however, unaware of the fact that Lewis
had studied Peirce’s manuscripts and was drawing
heavily on Peirce’s philosophy.

Shewart and Deming refer to C.I. Lewis’ book,
Mind and World Order, as the philosophical basis for
their methodology for Quality Control.  Without realizing
it they were embracing Peircean concepts including the
Peircean concept of Triadicity.  Unfortunately there were

few books available at that time that reliably and
accurately expressed Peirce’s philosophy in a clear
manner.  Shewart unsuccessfully to describe the triadic
relationship in his book, but only because the only
references available to him were the dyadic writings of
C.W. Morris.

Tofflerean Paradigm
The Tofflers (Alvin and Heidi) have given the

World a deep insightful look into the Future and have
written extensively about the impact of the rapid
technological changes on mankind and his civilizations.
In all of their writings, however, there is missing any
mention of the impact of the changes on Philosophy, the
demise of the existing philosophies, and the possible
replacement philosophies.

Logical Positivism has been declared a collapsed
philosophy that could not live up to its own doctrines.
Nominalism has been having problems providing
guidance for problems in advanced physics and now in
advanced information-processing science.  The effect of
Logical Positivism’s collapse is that in addition to
affecting the Natural Sciences it will also deeply affect
the fields of Social Science, Hermeneutic, Logic,
Psychology, Philosophy, Consciousness, and Cognitive

Peircean Systems Design Process

OPTIMIZATION
PROCESS

OPERATIONS
ANALYSIS

SYSTEMS
ANALYSIS

SYSTEMS
DESIGN

SYSTEMS
EVALUATION

CUSTOMER
  DEMANDS CONCEPT

FORMULATION
SYSTEM

DEFINITION
ALTERNATIVE SYSTEM

DESIGNS

COST- EFFECTIVE
DESIGN

OPTIMALITY
CRITERION

FUNCTIONAL
MOES/FOMS

CONSTRAINTS

TECHNOLOGY

EXPERIENCE

OPERATIONAL
MOES/FOMS

Figure 7 - Simplified Peircean Systems
Design Process.  The process is recursive
and is terminated when the optimality criteria
are satisfied.

Peircean Belief Engine

HYPOTHESIS
GENERATION

DEDUCTIVE
PROCESSES

INDUCTIVE
PROCESSES

OPTIMIZATION
PROCESSES

UNCERTAIN
INFORMATION

•  INCOMPLETE
•  INACCURATE
•  INCONSISTENT

CONSTRAINTS

OPTIMALITY CRITERIA

KNOWLEDGE
•  FACTS
•  HEURISTICS
•  BELIEFS

DATABASE

Figure 6 – Simplified closed-loop belief engine
for automated Peircean reasoning.



Science.  The void in mentalistic research will continue
until a new philosophy is found.

None of these issues or any of the other
foundational philosophical issues were addressed in detail
by the Tofflers.  If there is underway a change in Ages
equal to or greater in magnitude to the changes
accompanying the shift to Agricultural Age and the shift
to the Industrial Age, then it seems logical to look for
changes in philosophy.

According to the Tofflers, the possession of
Knowledge (mind) will be equivalent to Wealth (money)
and Muscle (military).  The only extant philosophy that
offers a system that covers the Mind (knowledge) is
Peircean Semeiotic.

It appears that Peircean Semeiotic is the only
philosophy that has the ingredients needed to replace and
to fill the voids created by the old philosophies.  Peirce’s
Scientific Philosophy, i.e., Natural Intelligence, fills the
void in mentalistic studies.  Peircean Realism fills the
voids created by Nominalism in the areas of Form and
Universals.

Summary.
The evidence seems to indicate that Peircean

Semeiotic is the only known major Western philosophy
and body of knowledge that offers potential solutions,
points of departure, and frameworks for the many
problems in Information Processing Science.

There is a need to restore the concept of Form
and Universals to philosophy and Peirce’s Scientific
Philosophy needs to be restored to the System of Science.
The problem of the Mind-Body split may be mitigated
using the Peircean Concept of Triadicity.

Peircean Semeiotic offers an open-system,
human-centered, inquiry-based body of knowledge for
scientific studies and engineering applications to
Complex Adaptive Systems and for many other areas
including:

• Artificial Intelligence
• Cognitive Science
• Social Sciences
• Human Factors
• Second-order Cybernetics
• System Science
• Systems Engineering
• System Dynamics
• Surveillance Tracking
• Information Fusion
• Situation Assessment
• Resource Management
• Automated Reasoning Engines

Peircean Semeiotic is an excellent candidate for
replacing the defunct philosophy of Logical Positivism as
the scientific philosophy for scientific studies of human
cognition (reasoning). The complete universal philosophy
of Peircean Realism is a candidate to replace the
incomplete philosophy of Nominalism as the Information
Age philosophy that will help to reshape civilizations.
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Glossary.

Data – An organized array of signs with no particular
user in mind.  Typically of little useful value to anyone.

FOMS – Figures of merit: Qualitative or quantitative
value or amount of worth.

Form – What makes a thing be what it is (Aristotle);
Form is something the mind can take in, assimilate, and
comprehend (Peirce).

Information – An organized array of useful signs for a
particular user or decision-maker.

Knowledge – Useful information that has predictive
properties .

Logical Positivism – A failed philosophical movement
that based its approach to a unified science on a vague
notion of empiricism and verificationism.

Logic – The science about drawing necessary
conclusions; a science which makes a systematic study of
the reasoning process.

MOES – Measures of Effectiveness: A quantitative index
that indicates the degree to which the desired effects have
been achieved.

Mathematics – The science which draws necessary
conclusions…Benjamin Peirce, Jr.

Nominalism – Things are real, thoughts are not (From
Eugene Halton, Bereft of Reason, 1995).  The general
philosophy that has guided Western Civilization since
1389.  It is the philosophy of the Industrial Age.

Operations Analysis – The application of science to the
solution of military problems.

Pragmaticism – Peirce’s name for his version of
Pragmatism, which is based on Realism.  Renamed by
Peirce when he realized that Pragmatism as practiced by
William James and others had taken a turn away from his
original premisses.

Process – A systematic sequence of actions directed to
some end.  Logicians are concerned with the process
leading to a conclusion while Mathematicians are
concerned with arriving at a conclusion.

System – An ordered and comprehensive assemblage of
processes directed to achieve a desired effect and
accompanied with well defined inputs, outputs, and
constraints.



Systems Analysis – Insightful, inquiry-based analysis that
bridges Operations Analysis and Systems Design in the
Systems Engineering development process.

Semeiotic (See-My-Oh-Tick) – The science of signs.

Systems Engineering – The analysis, design, and
development of large scale complex systems.  Similar to
systems engineering as defined by Simon Ramo.

U.S. Coast Survey – The most advanced technical
institution in the United States in the 19th Century.  It is
the early forerunner of NOAA and later spawned the
National Bureau of Standards the forerunner of NIST.
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