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PARTI

Pathways to Continuity Nodes: A KEGGO OS and Continuity
Nodes Framework for Detecting Decision Geometries in
Semantic, Operational, and Dynamic Networks

Significance Statement

This paper proposes that the relevant unit of analysis in complex networks is not the
isolated hub, the static cluster, or the most frequent topic, but the continuity node: a
node, edge, motif, or corridor that preserves coherent propagation, adaptive memory, and
cross-domain coordination under stress. The theoretical move is from linear causality to
relational topology; from “what caused what” to “what preserves the possibility of
meaningful transition.” Within this frame, KEGGO OS becomes a network-analytic
program: Gate Chemistry identifies recurring micro-architectures of selection, transfer
entropy traces directed informational propagation, and effective temperature estimates
whether a network is frozen, adaptive, or chaotic. InfraNodus is especially useful as a first-
layer instrument because it turns discourse into a graph, surfaces topical communities,
influential bridge terms, and structural gaps, and exposes exports and API outputs that
can then be extended into temporal, information-theoretic, and perturbation-based
continuity analysis. (researchgate.net)

Abstract

SignalSense Atelier’s analytic inversion is decisive: organizations, markets, research
corpora, and strategic environments should not be modeled as linear chains of causes but
as semantic-topological fields structured by relation, asymmetry, memory, and transition.
From that standpoint, the problem is not merely to identify central nodes, but to detect
those pathways through which continuity of inference, coordination, and adaptive
intelligence is maintained. I call these structures continuity nodes and continuity
pathways. They define the effective decision geometry of a network.

This paper develops a theoretical and procedural framework for detecting, describing,
and tracking continuity nodes using KEGGO OS and Continuity Nodes principles. The core
claim is that no single metric is sufficient. Continuity is a composite phenomenon
requiring joint evaluation of structural brokerage, community spanning, redundancy,
robustness, semantic tension, directed information transfer, information storage, and
temporal persistence. Under this view, betweenness centrality, modularity, cluster
influence, and structural-gap detection provide only the first layer; they must be
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integrated with transfer entropy, entropy rate, active information storage, perturbation
analysis, and path persistence to reveal genuine continuity corridors. Information-
theoretic methods are especially relevant because they are model-independent, can
capture nonlinear interactions, and are naturally suited to multivariate, time-varying
systems; transfer entropy, in particular, is useful for detecting directional interactions,
although estimator choice, embedding, and sampling constraints matter. Active
information storage is equally important because it quantifies how much of a process’s
next state is predictable from its own past, thus operationalizing memory-like persistence.
(pmc.ncbi.nlm.nih.gov)

InfraNodus is a proper entry-point tool for this program because it represents text as a co-
occurrence graph, identifies influential bridge terms using betweenness centrality, detects
topical communities, highlights structural gaps, and supports export and API workflows
that expose clusters, rankings, graph summaries, and content-gap insights. Yet its greatest
value for SignalSense lies not in stopping at discourse visualization, but in serving as the
front-end of a deeper pipeline that moves from semantic graphing to continuity
diagnostics and from topical maps to tracked decision geometries. (researchgate.net)

1. Introduction: From Causality Chains to Continuity Fields

The reference statement you supplied is philosophically exact and analytically fertile:
SignalSense abandons linear causality in favor of a relational dynamics grounded in
physics and information theory. That move changes the ontology of analysis. In a classical
analytic mode, a network is a container of entities and links. In the SignalSense mode, a
network is a field of selective possibility. Nodes are not only actors or terms; they are
loci where trajectories can stabilize, bifurcate, translate, accelerate, or collapse.

This is where the concept of a continuity node becomes essential. A continuity node is not
simply a “high-centrality” node. Many high-centrality nodes are merely crowded,
fashionable, or semantically generic. A true continuity node is a structure through which
the network preserves operational coherence while still permitting novelty. It is therefore
simultaneously topological, semantic, temporal, and thermodynamic. It must connect
regions without dissolving distinction; it must store enough of the past to stabilize the
present; and it must permit enough transfer to open the future.

That triadic logic is exactly why KEGGO OS is analytically productive here. Gate
Chemistry asks which motifs repeatedly perform selection and coupling. Transfer
entropy asks where directional influence actually propagates. Effective temperature
asks whether that propagation occurs in a regime of rigidity, adaptive plasticity, or noise.
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Together, those three layers define the conditions under which a network can host
continuity rather than mere connectivity.

2. Continuity Nodes as the Primitive of Decision Geometry

A decision geometry is the shape a network takes when viewed through the lens of
constrained propagation. Geometry here does not mean Euclidean arrangement. It means
the pattern of corridors, bottlenecks, reservoirs, bridges, recursions, and attractors that
determine what kinds of transitions are possible.

Continuity nodes are the atomic operators of that geometry. Formally, they can appear as
four different things.

First, they can appear as bridge nodes, which mediate between communities and prevent
semantic or operational fragmentation. Second, they can appear as bridge edges, where
the relation itself is the critical continuity carrier. Third, they can appear as motifs, such
as feedback triangles, feedforward loops, bow-ties, or recurrent gate assemblages. Fourth,
they can appear as pathways, where no single node is exceptional, but the ordered
sequence is.

This distinction matters because continuity is frequently misidentified. Analysts often
over-attribute continuity to hubs. In practice, continuity is often path-based: an
intermediate broker connects a boundary translator, which in turn connects a stable
reservoir, and only the whole chain preserves function. Thus the proper object of
SignalSense analysis is not node ranking alone but pathway ranking under persistence,
transfer, redundancy, and perturbation.

3. InfraNodus as the First-Layer Instrument

InfraNodus is especially relevant here because it already operationalizes a fundamental
part of the SignalSense intuition: it represents text as a network of co-occurring terms,
identifies influential concepts, detects topical clusters, and highlights structural gaps
where latent insight may reside. Its methodology was described by its author as a graph-
theoretic alternative to purely probabilistic topic-modeling approaches, intended to
surface not only topics but also relations between topics and the gaps among them.
(researchgate.net)

Several specifics matter for a SignalSense workflow. InfraNodus uses betweenness
centrality to identify influential concepts that bridge distinct contexts; it uses clustering
and community detection based on Louvain to identify topical groups; it aligns those
groups in the visualization using ForceAtlas; and it reports topic influence as cumulative
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betweenness aggregated across the nodes in a cluster. The platform also exposes top
relations in a 4-gram window, treats graphs as undirected by default, and allows directed
bigrams to be downloaded when direction matters. (infranodus.com)

The platform is not merely visual. It supports exports in GEXF, CSV, JSON, SVG, PNG, and
plain text formats, and its API returns graph summaries, top clusters, word rankings, gaps,
and related metadata that can be inserted into RAG or agentic pipelines. For SignalSense,
that means InfraNodus should be treated not as the terminal analysis environment but as
the semantic acquisition and graph-structuring front end of a broader continuity stack. A
practical limitation is also worth noting: InfraNodus itself states that it is not suitable for
graphs with more than about 500 nodes, which reinforces the case for using it to identify
semantic structure first and then exporting to Gephi, Graphology, or Python for larger-
scale temporal and perturbation analysis. (infranodus.com)

4. The Metric Architecture of Continuity Detection
A continuity-node program needs five coupled metric families.

4.1 Structural metrics

The first family concerns geometric placement. Betweenness centrality remains
indispensable because it detects nodes that sit on many shortest paths and, in InfraNodus,
already functions as the main indicator of bridge-like influence. But in a continuity
framework, betweenness should be read as candidate gatehood, not as final proof.
Degree matters, yet mostly as a background density measure. Closeness helps estimate
broadcast reach. Coreness matters because a node embedded in a resilient core can
preserve continuity differently from a boundary broker. Articulation points and bridge
edges detect catastrophic chokepoints. Rich-club structure reveals whether continuity is
monopolized by an elite subnetwork or distributed more broadly.

The crucial theoretical point is that continuity is neither pure centrality nor pure
embeddedness. It is the relation between them. An isolated broker with no redundant
support is fragile. A deeply embedded core node with no cross-community reach is stable
but provincially so. Continuity appears where bridging capacity and structural support
are jointly present.

4.2 Community-boundary metrics

Continuity is often born at the edge of clusters, not at their center. Therefore participation
coefficient, community overlap, boundary density, and structural-hole measures become
central. In a semantic network, these quantify how effectively a node spans topical regions
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without dissolving them into noise. In operational terms, they distinguish a local specialist
from a translator.

InfraNodus already gives a strong first approximation by surfacing topical communities
and the influential bridge terms that connect them. But for SignalSense, the key move is to
go one step further: identify nodes whose cross-community placement remains stable
across time slices or scenario perturbations. Those are not merely bridges; they are
continuity bridges.

4.3 Informational metrics

Information theory is especially valuable here because it is model-independent,
multivariate, and capable of detecting nonlinear interactions across heterogeneous data
types. That makes it unusually suitable for complex social, biological, and strategic fields
where the underlying equations are unknown or unstable. (pmc.ncbi.nlm.nih.gov)

Transfer entropy is the central KEGGO variable for directional flow. It is useful because,
unlike correlation or ordinary mutual information, it is designed to detect directional
interactions and can capture nonlinear forms of dependence that may be invisible to
linear methods. At the same time, the literature repeatedly warns that TE estimation
depends strongly on embedding choices, estimator selection, sampling frequency, and
data length. Thus TE should be treated as a directional diagnostic, not as an automatic
certificate of causation. (pmc.ncbi.nlm.nih.gov)

Active information storage gives the second informational pillar. It quantifies how much
of a process’s next state is predictable from its own past and therefore provides an
operational measure of memory-like persistence. For continuity analysis, this is decisive: a
node that bridges clusters but has zero storage may relay traffic without stabilizing it; a
node with storage but no transfer may preserve a local state without coordinating a larger
field. A true continuity node tends to exhibit a workable conjunction of transfer and
storage. (pmc.ncbi.nlm.nih.gov)

Entropy rate then closes the informational triad. In practical terms, it estimates how
unpredictable the next state of a process remains. Low entropy rate can imply rigidity,
bureaucratic lock-in, or ossified discourse. High entropy rate can imply exploration but
also incoherence. The most productive regions for continuity are usually intermediate:
structured enough to preserve identity, plastic enough to permit adaptation.

4.4 Thermodynamic metrics

This is where KEGGO OS becomes more original. Effective temperature need not be tied to
one canonical formula; it can be operationalized as a family of volatility and fluctuation
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measures that estimate the mobility of states in the network. In discourse networks,
proxies could include temporal variance in edge weight, topic-jump frequency, or rolling
entropy rate. In organizational networks, they could include volatility in interaction
patterns, role switching, or abrupt shifts in inter-community connectivity.

The key intuition is simple. Frozen networks have memory but little learning. Overheated
networks have novelty but little coherence. Continuity nodes should therefore be sought
not at the extremes but inside a regime of structured plasticity. In that regime, signals
are neither trapped nor dispersed. They can be selected, stabilized, and redirected.

4.5 Resilience metrics

A continuity node must be continuity-preserving under stress, not merely in equilibrium.
Therefore one must compute robustness under node removal, edge removal, and
temporal dropout; measure path redundancy and diversity; and track how average path
length, cluster connectivity, and directional information flow change after perturbation.

This is where many centrality-only analyses fail. The most “important” node in ordinary
conditions may be much less important once one asks a stronger question: if this node
disappears, do coherent paths still exist? Continuity is a stress test concept.

5. Gate Chemistry: Motifs as Micro-Architectures of Decision

Gate Chemistry is the motif layer of this framework. A node becomes interpretable as a
gate only when embedded in a local micro-architecture. That architecture may take
several recurrent forms.

A feedforward gate channels a signal through a selective path and tends to privilege fast
coordination. A feedback gate stores and recursively corrects a signal, often creating local
memory. A bow-tie gate funnels multiple inputs through a narrow core and redistributes
them; such motifs are efficient but can become fragile or monopolistic. A braided bridge
motif links communities through multiple partially redundant intermediaries and is
especially compatible with robust continuity. A reservoir loop stores state history and
supports persistence.

The analytic procedure is therefore not merely to compute motifs globally, but to ask:
around the candidate continuity nodes, which motif classes recur? Which motifs are
overrepresented relative to null models? Which motifs persist across temporal windows?
Which motifs coincide with high transfer and high storage? Those are the candidate gate
chemistries of decision.
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6. A Toolbox of Procedures for Detection, Description, and Pathway Tracking
The most useful SignalSense toolbox is procedural rather than merely taxonomic.

6.1 Detection

Begin by constructing a weighted semantic graph. If the source is text, InfraNodus is well
suited to create the first graph from PDFs, text, spreadsheets, websites, or mixed corpora
and to reveal the main topical communities, bridge terms, and structural gaps. Use its
graph view to identify candidate bridge nodes, its cluster summaries to identify macro-
topics, and its relation tables to detect strong local pairings. Export the graph and graph-
summary data once a clear first topology appears. (infranodus.com)

Then convert the static graph into temporal slices. This can be done by week, month, event
phase, market cycle, or document chronology. On each slice, compute a continuity feature
vector for each node:

[
c_i(t)=

[
B_i(t),
P_i(t),
K_i(t),
R_i(t),
TE_i(t),
AIS_i(t),
H_i(t),
S_i(t)
]

]

where B is bridge influence, P participation across communities, K coreness, R resilience
contribution, TE transfer entropy, AIS active information storage, H entropy-related
volatility, and S semantic brokerage.

Candidate continuity nodes are those for which this vector remains strong, not merely
high, across multiple slices and perturbation conditions.

6.2 Description

Once detected, a continuity node should be described in four layers.

Its topological description states whether it is a broker, core, articulation point, edge-
bridge, or motif-carrier. Its semantic description states which topical regions it connects

and whether the connection is consonant, translational, or tension-bearing. Its
informational description states whether it primarily transfers, stores, or transforms
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information. Its thermodynamic description states whether it operates in a rigid,
adaptive, or noisy zone.

This descriptive quadrature matters because two nodes with identical betweenness can
perform radically different strategic functions. One may connect two nearly identical
clusters and add little novelty. Another may connect conceptually distant regions and
thereby generate a high-value structural bridge. SignalSense should distinguish those
cases.

6.3 Pathway tracking

Pathway tracking is the decisive step. For each candidate pair of communities A and B,
enumerate not only shortest paths but high-value paths under a composite continuity
score:

[
P(p)=
sum_i in palpha CNI_i
+beta TE_p
+gamma AIS_p
+delta Redundancy_p
-epsilon Fragility_p
]
where CNLi is the node-level continuity index, TE_p is average directional transfer along

the path, AIS_p is average storage, and the last two terms capture path-level resilience.

This shifts analysis from “most central nodes” to “most continuity-preserving corridors.”
In practice, several important discoveries follow from this move. First, a pathway with
only moderate central nodes may outrank one dominated by celebrity hubs if it is more
redundant and temporally persistent. Second, a short path may be inferior to a slightly
longer one if the latter maintains directional coherence under perturbation. Third, a path
that looks weak in a static graph may become decisive in a transitional phase because TE
rises sharply there before centrality catches up.

7. A Continuity Node Index
A workable synthetic index is:

[
CNI_i=
w_1B_i+
w_2P_ i+
w_3K_i+
w_4R_i+
w_5TE_i+
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w_6AIS i+
w 78 i

]
modulated by a temperature function:

[
CNI_i*=CNI_i - f(Teff_i)

]

where f(Teff i) is maximal in the regime of structured plasticity and penalizes freezing
and overheating.

The exact weights should vary by domain. In research-discourse mapping, semantic
brokerage and cluster participation may matter more. In organizational continuity,
resilience and storage may dominate. In innovation scouting, structural gaps plus transfer
may deserve higher weight. The important point is methodological: continuity should be
modeled as a composite latent property, not as a single metric masquerading as
ontology.

8. Decision-Geometry Types

This framework naturally yields a typology.

A funnel geometry concentrates transfer through a narrow gate: efficient, high-risk, often
charismatic. A mesh geometry distributes continuity across multiple redundant paths:
resilient, less dramatic, often healthier. A gateway geometry sits at the boundary of
distinct semantic or operational regions and specializes in translation. A reservoir
geometry stores state and stabilizes the system across shocks. A phase-transition
geometry is unstable but creative: continuity is emerging but not yet consolidated.

SignalSense should track when systems migrate from one geometry to another. That
migration is often more strategically important than the absolute value of any single
metric.

9. Conclusion

The deep implication of your SignalSense premise is that analysis must no longer ask only
what is important, but what preserves the possibility of meaningful transition. Continuity
nodes are the answer to that question. They are the structures through which a network
remembers enough, transfers enough, and withstands enough to remain operationally
intelligent under complexity.
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InfraNodus is highly valuable in this architecture because it already detects influential
bridge terms, topical communities, and structural gaps, and because it can export or
expose those insights through files and APIs. But the full SignalSense program begins
where ordinary text-network analysis ends: with temporal slicing, information-theoretic
flow, storage estimation, thermodynamic regime detection, perturbation testing, and
pathway scoring. (infranodus.com)

In that stronger framework, KEGGO OS becomes a rigorous analytic machine. Gate
Chemistry identifies the micro-architecture of decisions. Transfer entropy reveals where
direction actually lives. Effective temperature distinguishes dead order from adaptive
continuity. And Continuity Nodes theory provides the overarching ontology: continuity is
not a metaphor but a measurable property of relational fields.

The result is a toolbox that is at once theoretical and operational. It can be used to read
discourse, strategy, innovation, biology, organizational design, and agentic Al systems.
Most importantly, it allows SignalSense Atelier to do what your founding statement
promises: not merely describe complexity, but navigate it by locating the pathways where
continuity still holds.

A next logical step is to turn this into a formal SignalSense Continuity Nodes Protocol
with metric definitions, workflow diagrams, and a Python/InfraNodus/Gephi stack.
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PART II

SignalSense Continuity Nodes Protocol

A framework for detection, description, and pathway tracking in semantic,
operational, and dynamic networks

Significance

The usual network question is: what is central?
The SignalSense question is stronger: what preserves continuity?

This protocol proposes that the decisive unit in complex analysis is not the hub, not the
cluster, and not the most frequent concept, but the continuity node: a node, edge, motif,
or corridor that preserves coherent propagation, memory, and adaptive coordination
across a changing network. InfraNodus is especially useful as a first-pass instrument
because it can turn discourse into a graph, expose topical communities, rank bridge
concepts through betweenness, identify structural gaps, and export graph data or API
outputs for downstream analysis. Gephi is useful as the visual-analytic lab for ranking,
modularity, ForceAtlas2 layouts, and publication-ready exports. NetworkX and
information-dynamics toolkits such as IDTxl or JIDT then extend the workflow into
current-flow, articulation, k-core, efficiency, transfer entropy, and active information
storage. (infranodus.com)

Abstract

I formalize a SignalSense Continuity Nodes Protocol for the detection, description, and
tracking of decision geometries in semantic-topological systems. The protocol rests on
three claims. First, continuity is not a single metric but a composite property spanning
topology, semantics, information flow, memory, resilience, and time. Second, KEGGO OS
offers the right analytic partition: Gate Chemistry for local decision motifs, transfer
entropy for directed propagation, and effective temperature for the regime between
rigidity and incoherence. Third, continuity should be measured not only at the node level
but at the level of pathways, because operational coherence is often carried by corridors
rather than isolated hubs.

The procedure begins with an InfraNodus semantic pass, where clusters, bridge concepts,
structural gaps, and graph summaries are extracted from text or relational data. It
continues with Python-based computation of structural metrics, community-spanning
metrics, path redundancy, and perturbation sensitivity. It then adds information-dynamic
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measures through IDTxI or JIDT, which support transfer entropy and active information
storage. Finally, Gephi is used to stabilize the visual geometry of the field, expose the
ranked backbone, and communicate the resulting map. InfraNodus explicitly supports
graph generation, cluster and gap extraction, GraphRAG-style API access, and export into
JSON, CSV, GEXF, SVG, and related formats; Gephi supports CSV/GEXF/GraphML import,
ForceAtlas2 layouts, centrality calculations, and export into publication-oriented image
formats. (infranodus.com)

1. From centrality to continuity

A network becomes strategically legible only when we stop treating it as a mere container
of entities and begin treating it as a field of constrained transitions. In that field, some
structures do more than accumulate traffic. They preserve the possibility that inference,
communication, and action remain coherent as the system changes. Those are continuity
nodes.

This distinction is essential. A high-degree node may simply be noisy or generic. A high-
betweenness node may be a temporary bridge with no memory and no resilience. A dense
core may be stable but locally trapped. Continuity, by contrast, names the conjunction of
four capacities:

1. the ability to connect differentiated regions,

2. the ability to preserve enough state from the past to stabilize the present,

3. the ability to support directed propagation into the future,

4. the ability to survive perturbation without collapsing the field.
That is why the SignalSense object is not “the central node,” but the continuity
architecture of the network.
2. KEGGO OS as analytic grammar
KEGGO OS can be read as a full network science grammar.

Gate Chemistry is the motif layer. It asks which local arrangements repeatedly perform

selection, filtration, amplification, recursion, or translation. It is the study of the network’s
micro-decision operators.

Transfer entropy is the directional layer. IDTxl explicitly supports multivariate and
bivariate transfer entropy for network inference, while JIDT implements transfer entropy,
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conditional variants, and related measures for discrete and continuous data. That makes
TE the natural instrument for determining where influence actually moves rather than
merely co-varies. (github.com)

Active information storage is the memory layer. Both IDTxI and JIDT support AIS, which
measures how much of a process’s next state is predictable from its own past. In
SignalSense terms, AIS is one of the cleanest operationalizations of persistence or proto-
memory inside a node or motif. (github.com)

Effective temperature is the regime layer. I am using it here as a designed SignalSense
quantity rather than a fixed textbook scalar. It estimates whether a region of the network
is frozen, adaptive, or overheated by combining volatility, entropy rate, role-switching,
and path instability. The decisive continuity regime is usually neither rigid nor chaotic,
but intermediate: structured plasticity.

3. Formal definitions

3.1 Continuity node

A continuity node is any node 1 whose removal or degradation causes a disproportionate
loss in coherent inter-regional propagation, memory persistence, or adaptive rerouting.
3.2 Continuity pathway

A continuity pathway is an ordered set of nodes and edges p = (v_1, v_2, ..., v_n) whose
joint properties preserve directional flow, semantic translation, and resilience under
perturbation.

3.3 Decision geometry

A decision geometry is the large-scale shape formed by continuity pathways, bottlenecks,
reservoirs, bridges, and recursive loops. Typical geometries include funnels, meshes,
gateways, reservoirs, and transition zones.

4. The metric architecture

4.1 Structural continuity

The first layer is structural.

Ordinary betweenness remains useful because it detects nodes sitting on many shortest
paths. Current-flow betweenness is even more aligned with your framework because it

models spread through an electrical-current or random-walk logic rather than through
only shortest paths. NetworkX documents both current-flow betweenness and edge
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current-flow betweenness, which makes them practical for identifying diffuse conduits
rather than only geodesic chokepoints. (networkx.org)

Articulation points are indispensable because they identify cut vertices: nodes whose
removal increases the number of connected components. In continuity terms, they are
hard discontinuity risks. k-core and core number are equally important because they tell
us whether a node is merely exposed on the surface or embedded in a resilient structural
interior. Global and local efficiency further measure how well the graph preserves short
communication distances overall and within local neighborhoods. NetworkX explicitly
supports articulation points, Kk-core/core number, and global/local efficiency.
(networkx.org)

4.2 Community-boundary continuity

Continuity often lives at borders rather than centers. InfraNodus already operationalizes
this intuition by surfacing main communities, influential bridging concepts, and structural
gaps, and by treating influence largely through betweenness or degree. Its methodology
pages also state that it uses Louvain-style community detection and exposes node and
graph statistics in the analytics panel. (infranodus.com)

From the SignalSense side, the crucial metrics here are participation coefficient, inter-
community edge density, boundary overlap, and structural-hole brokerage. Participation
coefficient is especially important because it distinguishes nodes embedded across many
communities from nodes dominant only within one. InfraNodus gives the first map; the
Python layer should compute the sharper boundary metrics.

4.3 Informational continuity

Transfer entropy and active information storage form the information-dynamic backbone.
IDTx1 is explicitly designed for multivariate information dynamics in networks and
includes multivariate TE, bivariate TE, AIS, and related measures, with CPU and GPU
support. JIDT likewise implements TE, AIS, entropy, mutual information, and conditional
variants, and supports multiple languages through its Java core. (github.com)

In practice, TE tells you where directed influence travels; AIS tells you where state history
matters. A node with high TE but no AIS may relay signals without stabilizing them. A
node with high AIS but low TE may store local state without coordinating the broader
field. Continuity nodes tend to occupy the middle ground where storage and transfer are
both materially present.
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4.4 Semantic-topological continuity

InfraNodus is strong precisely because it begins at the semantic layer. It can ingest text,
expose co-occurrence structures, show top relations in a 4-gram window, provide directed
bigrams when direction matters, identify “conceptual gateways,” and highlight structural
gaps where clusters could be connected. It also offers graph summaries, topical clusters,
graph formats, and gap-oriented questions through its API. (infranodus.com)

SignalSense should therefore compute not just structural brokerage, but semantic
brokerage: how much conceptual distance a node bridges, how much topic entropy it
modulates, and whether it operates as a consonant bridge or a high-tension translator.

4.5 Resilience continuity

Continuity must survive stress. This requires measuring path redundancy, path diversity,
loss of efficiency after node removal, fragmentation after edge removal, and loss of TE
flow after perturbation. InfraNodus already allows interactive removal of nodes or
communities to see how structure and influence change; that makes it a natural
exploratory pre-perturbation tool. The full stress-testing, however, belongs in Python.
(infranodus.com)

5. The Continuity Node Index
I propose the following operational score:

[
CNI_i =
w_B B i +
w_CF CFB_i +
w_K K_i +
W_A AIS_i +
w_T TE_i +
w_S SB_i +
w_R R_i +
w_P P_i

]

where:

e B i:normalized shortest-path betweenness

e CFB_i: normalized current-flow betweenness
¢ K i:normalized core number

¢ AIS i:normalized active information storage

« TE_i: normalized outgoing or mediation TE contribution
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 SB_i: semantic brokerage score
e R i:resilience contribution under perturbation
« P_i: participation coefficient

Then modulate by effective temperature:

[
CNI_i* = CNI_i - f(Teff_i)

]

where f(Teff_i) peaks in the adaptive corridor and penalizes frozen or chaotic extremes.

This is not a universal law. It is a protocol score. The weights must vary by use case.

6. The pathway score

Because continuity is often corridor-based, rank pathways rather than only nodes.

[
PCS_p =
alpha - CNI*_p +
beta - TE_p +
gamma - Redundancy_p +
delta - Persistence_p -
epsilon - Fragility_p
]

where:

e CNI*_p : mean continuity score of nodes in path p

* TE_p : average directed transfer across the path

* Redundancy_p : availability of alternate near-equivalent routes
 Persistence_p : temporal stability of path membership/rank
 Fragility_p : expected loss under targeted removal

The point is simple: the best continuity pathway is rarely just the shortest one.
7. Protocol workflow

Stage I. Corpus or network acquisition

Start with text, event logs, interaction tables, citation graphs, organizational
communications, or mixed semantic-relational corpora. InfraNodus can ingest text
directly, generate a graph from it, and extract topics, gaps, and graph insights; it can also
import spreadsheet or GEXF-style network data. (infranodus.com)
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Stage Il. InfraNodus semantic pass

Use InfraNodus first when the material is textual or concept-rich. The purpose here is not
final quantification,; it is field discovery.

Collect:

- main topical communities,
- influential bridge concepts,
- structural gaps,

- top relations,

- conceptual gateways,

- exportable graph data.

InfraNodus supports graph export and data export in formats including JSON, CSV, GEXF,
and SVG; its API can return graph structures, topical clusters, structural gaps, and graph
summaries. Its own documentation also warns that it is not suitable for graphs much
above about 500 nodes, which means it should be treated as the semantic radar rather
than the final heavy-compute environment for very large graphs. (infranodus.com)

Stage lll. Python structural pass

In Python, ingest the exported graph and compute:
- shortest-path betweenness,

- current-flow betweenness,

- articulation points,

- k-core/core number,

- global/local efficiency,

- community assignments,

- participation coefficient,

-redundancy and path diversity,

- temporal persistence of node rank.

NetworkX currently documents the relevant centrality, articulation, core, and efficiency
functions needed for this layer. (networkx.org)

Stage IV. Information-dynamics pass

Where time series exist, estimate:
- multivariate TE,

- bivariate TE,

- AIS,
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- entropy-related volatility proxies,
- lag-specific source-target influence.

IDTxI is the better choice when the task is multivariate network inference from time
series. JIDT is excellent when you want estimator flexibility, language interoperability, or
direct access to TE, AIS, entropy, and conditional measures. (github.com)

Stage V. Pathway extraction

Enumerate candidate inter-community paths. Rank them using the pathway score. Then
simulate perturbations:

- remove top articulation points,

- remove top CNI nodes,

-remove high-TE edges,

- compare how continuity corridors reroute.

Stage VI. Gephi rendering

Gephi should be the visual decision theater. Its official quickstart shows that it can import
CSV edge tables or GEXF files, compute centrality metrics, use ForceAtlas2, color by
modularity class, and export graph files and high-resolution outputs. The Gephi homepage
also emphasizes publication-oriented PNG, PDF, and SVG exports. (gephi.org)

Use Gephi to produce:

- continuity backbone maps,

- boundary-broker maps,

- perturbation-before/after maps,

- pathway heatmaps,

- decision geometry plates for publication.

8. Workflow diagram

RAW TEXT / EVENTS / INTERACTIONS
|
Y
INFRA NODUS SEMANTIC PASS
- communities
- bridge terms
- structural gaps
- conceptual gateways
- graph export / API summary
I
\%
PYTHON GRAPH LAYER
- NetworkX structure
- k-core / articulation
- current-flow
- efficiency / redundancy
- participation coefficient
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Y
INFORMATION DYNAMICS LAYER
- IDTx1l / JIDT
- transfer entropy
- active information storage
- lag structure
- volatility / Teff proxies

\%
CONTINUITY NODE INDEX (CNI*)

\%
PATHWAY RANKING + PERTURBATION TESTS
I

Y
GEPHI VISUAL LAB
- ForceAtlas2
- modularity coloring
- ranking and filtering
- export for publication

\%
SIGNALSENSE DECISION GEOMETRY MAP

9. Recommended stack

InfraNodus

Use for discourse-to-graph generation, first-pass topic architecture, structural gaps,
conceptual gateways, and export/API access. It is especially strong for semantic
exploration and rapid graph intelligence. (infranodus.com)

Python

Use:

- pandas for ingestion,

- networkx for structure and perturbation,

- numpy / scipy for normalization and simulation,

- IDTx1 or JIDT for TE/AIS,

- optional custom functions for participation coefficient, semantic curvature, and
temperature proxies.

Gephi

Use for ForceAtlas2 stabilization, modularity coloring, ranked filtering, and final
communication outputs. Gephi Desktop and Gephi Lite both support graph import and
metric/layout workflows, with Gephi emphasizing rich visualization and export.
(gephi.org)
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10. Minimal procedural toolbox

Detection

Identify candidate continuity nodes by high joint scores in current-flow betweenness,

participation, core number, AIS, and perturbation impact.
Description

For each candidate, write a four-part profile:
- structural role,

- semantic role,

- information-dynamic role,

- thermodynamic regime.

Tracking

Track rank over rolling windows. A true continuity node tends to persist across adjacent

windows even when local topic emphasis changes.

Perturbation

Delete it, attenuate it, or reweight its edges. Then observe fragmentation, efficiency loss,

and TE rerouting.

Pathway analysis

Do not stop at the node. Rank the corridor.

11. Minimal code skeleton

import networkx as nx
import pandas as pd
import numpy as np

# 1. Load edge list exported from InfraNodus or other source
edges = pd.read_csv("edges.csv") # columns: source, target, weight
G = nx.from_pandas_edgelist(

edges,

source="source",

target="target",

edge_attr=True,

create_using=nx.Graph()

)

# 2. Structural metrics

bet nx.betweenness_centrality (G, weight="weight", normalized=True)
cfb nx.current_flow_betweenness_centrality(G, weight="weight")
core = nx.core_number(G)

articulation = set(nx.articulation_points(G))

global_eff = nx.global_efficiency(G)

local_eff = nx.local_efficiency(G)

# 3. Placeholder: community assignments from your preferred method
# communities = ...
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# participation = compute_participation_coefficient(G, communities)

# 4. Placeholder: TE / AIS imported from IDTx1l or JIDT outputs
# te_scores = ...
# ais_scores = ...

# 5. Example continuity score without TE/AIS yet

nodes = list(G.nodes())

df = pd.DataFrame(index=nodes)

df ["betweenness"] = pd.Series(bet)

df ["current_flow"] = pd.Series(cfb)

df["core"] = pd.Series(core)

df["articulation"] = df.index.isin(articulation).astype(float)

for col in ["betweenness", "current_flow", "core"]:
X = df[col].fillna(0.0)
df[col + "_z"] = (x - x.mean()) / (x.std(ddof=0) + 1e-9)

df["CNI_structural"] = (
0.35 * df["betweenness_z"] +
0.35 * df["current_flow_z"] +
0.20 * df["core_z"] +
0.10 * df["articulation"]

)

df = df.sort_values("CNI_structural", ascending=False)
print(df.head(20))

12. Closing thesis

The strongest move for SignalSense Atelier is to shift from topic mapping to continuity
architecture mapping.

InfraNodus should be used to reveal the semantic field.

Python should be used to compute the continuity mechanics.

IDTxI or JIDT should be used to expose the informational dynamics.

Gephi should be used to stabilize and communicate the resulting decision geometry.
(infranodus.com)

The final object is not a graph. It is a map of preserved possibility: where the network
still remembers, still translates, still reroutes, and still holds.
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