
The Boundary That Learned to Behave
A multi-page map of how inside/outside, regulation, memory, and response can turn matter into interesting behavior.
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INSIDE
organized state + memory

protected by a boundary

heat

toxins
signals

food

damage
noise

1 1. Boundary

The first split: system versus world. The boundary
is wall, sensor, filter, and control surface.

2 2. Regulation

The inside must keep chemistry, pattern,
and organization inside survivable limits.

3 3. Behavior

Response becomes visible at the boundary:
movement, repair, signaling, speech, or token output.

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.



The Core Ladder
Behavior is not brain-first. It begins as self-maintenance under pressure.
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1. Boundary creates inside/outside

A system is no longer merely part of the world. It now has a protected interior.

1

2. Inside/outside creates uncertainty

Only partial signals cross the boundary. The inside never sees the whole outside.

2

3. Uncertainty requires regulation

The system must distinguish helpful from harmful, signal from noise, safe from dangerous.

3

4. Regulation produces behavior

Behavior is the visible correction: move, repair, secrete, divide, speak, generate.

4

5. Flexible behavior becomes intelligence

The richer the hidden structure and memory, the less the response looks like a simple rule.

5

Plain-English compression

Things get interesting when a system has to keep itself together while the world keeps changing.

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.



The Regulation Loop
A boundary creates a loop: signal comes in, the inside interprets, response goes out, coherence is tested.
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Sense

partial clues cross boundary

Interpret

hidden state gives meaning

Respond

visible behavior crosses back

Update

memory/state shifts

BOUNDARY: the interface where clues and actions pass

Why it is not simple

Same input, different output: stored history,
energy, context, memory, damage, and state...

What observers see

Usually we see only the outside action:
movement, bending, avoidance, or words.

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.



The Boundary as Markov Blanket
A boundary is not just a wall. It is the channel through which a system gets clues about the world.
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OUTSIDE WORLD

Heat, cold, food, toxins, predators,
language, social pressure, physical
damage, and noise. The outside is
too large to know directly.

BOUNDARY / BLANKET

Membrane, senses, skin, prompt,
context window, API, or interface.
The system receives only signals
crossing this boundary.

INSIDE MODEL

Cell chemistry, regulatory networks,
neural models, LLM weights and
activations. The system guesses
what matters and responds.

Plain-English compression

Intelligence begins when a system must infer what is going on outside from limited signals crossing its boundary.

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.



What Makes Behavior Interesting?
The outside action is the tip. The hidden interior is the iceberg.
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VISIBLE OUTPUT what observers can see

bacterium moves plant bends animal avoids LLM emits token

Memory

genome, weights, prior context, learned history

Internal state

chemistry, activations, hormones, attention patterns

Interpretation

same signal can mean food, poison, prompt cue, or noise

Selection

one response is chosen from many possible responses

Coherence pressure

the system resists falling apart chemically, perceptually, or...

Rule of thumb

A response is more interesting when
hidden structure changes interpretation.

Key contrast

A rock is pushed. A thermostat reacts by
rule. A cell interprets. A brain models. An...

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.



Cell, Brain, LLM: Three Coherence Engines
Not the same thing - but they rhyme. Each maintains coherence in a different medium.
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CELL
Medium: chemistry
Boundary: membrane
Hidden structure: DNA + regulatory
networks
Visible behavior: metabolism,
repair, movement, division
Coherence goal: biological
continuity

BRAIN
Medium: perception and action
Boundary: senses + body
Hidden structure: memory, models,
feelings, goals
Visible behavior: speech,
movement, attention
Coherence goal: perceptual and
bodily stability

LLM
Medium: language
Boundary: prompt + context window
Hidden structure: weights +
activations + attention
Visible behavior: tokens,
summaries, code, answers
Coherence goal: semantic
continuation

Shared pattern

Hidden internal state + boundary input/output + prediction
+ response. This is process similarity, not identity.

Where life wins

Metabolism, self-repair, reproduction,
independent energy capture, biological stakes.

Where LLMs win

Language, symbolic pattern, rapid
recombination, context-sensitive generation.

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.



Symbol + Interpreter
Meaning is not in the string alone. DNA needs the cell. Tokens need the model. Signals need the system.
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BIOLOGY

DNA

Stored symbol or code. By itself...

cell machinery

Active reader supplying context, history...

protein / regulation /
behavior
Behavior made visible across the boundary.

LANGUAGE

words

Stored symbol or code. By itself...

mind / culture

Active reader supplying context, history...

meaning / action

Behavior made visible across the boundary.

AI

tokens

Stored symbol or code. By itself...

weights + activations

Active reader supplying context, history...

next token / response

Behavior made visible across the boundary.

Principle

Meaning is relational: it appears when an outside signal meets an inside organization capable of...

Frank's compression

The string is dead without the reader. Frozen structure needs an active interpreter.

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.



Compressed History Meets Current Pressure
Behavior is history made visible in the present.
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BIOLOGY
Stored history

DNA + regulatory systems...

Current pressure

environment + cell state...

Unfolded output

development, metabolism, repair, movement

LLM
Stored history

weights...

Current pressure

prompt + context...

Unfolded output

inference, token choice, answer

Memory bends behavior

A system with memory reacts to now plus its stored past; prior stress, mutation, training data, prompt tokens, and current state alter the next response.

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.



The Grand Arc: From Matter to Language
The first miracle is the boundary. Later boundaries become readers, predictors, and speakers.
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1

Particles

matter moves

Process

motion

2

Boundaries

inside vs outside

Process

separation

3

Regulation

stay coherent

Process

feedback

4

Life

self-maintenance

Process

metabolism

5

Mind

model world/self

Process

modeling

6

Language

prediction speaks

Process

symbolic output

Master sentence

A system becomes interesting when it has an inside, an outside, a boundary, memory, and a way to respond. In biology this becomes life; in brains it becomes mind; in LLMs it becomes language behavior.

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.



Final Synthesis
The universe became interesting when matter learned, without words, how to continue.
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Final line
What must I do to remain myself? That is the hidden question behind metabolism, homeostasis,
perception, thought, and even language generation.

Boundary

The interface that separates and connects system and world.

Coherence

The system staying organized enough to keep functioning.

Regulation

Corrections that keep the inside within workable limits.

Memory

Stored history that changes how the present is interpreted.

Interpreter

The active reader that turns symbol or signal into meaning.

Interesting behavior

Hidden organization crossing a boundary as flexible...

Takeaway

Boundary creates inside/outside. Inside/outside creates uncertainty. Uncertainty requires regulation. Regulation produces behavior. Flexible behavior, when guided by memory and interpretation, becomes...

Source: LF Yadda, https://lfyadda.com/3462-2/ - infographic synthesis/paraphrase.


