
DIE ROLLER DEMO – Emergent Entropy in Structured Systems (Precursor to RL Randomness 
Study) 
 
This demo compares standard pseudo-random number generation (PRNG) with ERIS, a 
quantum-native entropy engine, through over 100,000 d20 rolls. By tracking chi-squared 
variance, local minima resistance, and statistical behavior over time, we reveal that ERIS 
exhibits emergent entropy patterns. This behavior suggests adaptability, structural awareness, 
and long-range variation that PRNG cannot achieve. Before we begin, some key terms → 
 
 
Key Terms – 
Core Concepts & Systems: 

●​ Pseudo-Random Number Generator (PRNG): (As you defined) An algorithmic system 
designed to produce sequences of numbers that approximate the properties of random 
numbers, but are fundamentally deterministic and predictable if the initial state (seed) is 
known. Often optimized for statistical uniformity (e.g., passing NIST tests). 

●​ ERIS (ERNG): A software-defined entropy generator producing sequences characterized 
by structured randomness. Exhibits high theoretical entropy (e.g., Shannon entropy 
~0.92 bits/bit in tests) but its raw, unprocessed output often displays inherent patterns 
(e.g., fractal bitstream visualization) that can cause it to fail standard uniformity tests like 
NIST STS, despite its high unpredictability. 

●​ Structured Randomness: Randomness possessing inherent, often complex or 
self-similar (e.g., fractal), patterns rather than being purely uniform or statistically 
independent. This contrasts with the idealized output targeted by many PRNGs and 
standard tests. (This is a crucial term for ERIS). 

●​ Fractal Bitstream: The specific characteristic of ERIS's raw output having fractal 
geometry when visualized, implying long-range correlations and self-similarity, differing 
markedly from the expected appearance of uniform random data. 

●​ Entropy-Structure Dichotomy: The phenomenon observed in ERIS where high measured 
entropy (indicating unpredictability) coexists with discernible structure (patterns like 
fractals), challenging the common assumption that high entropy necessarily equates to 
statistical uniformity and a lack of pattern as defined by tests like NIST STS. 

●​ Pre-processing Sensitivity: The property where the apparent statistical characteristics of 
ERIS output can change significantly based on processing. Raw, local engine output 
might reveal structure and fail uniformity tests, while pre-processed output (e.g., via a 
web API or specific whitening) might mask this structure and pass standard tests. 

●​ Entropy: A measure of randomness, unpredictability, or disorder within a system or data 
sequence. Higher entropy generally implies more randomness. 

●​ Emergent Entropy: The appearance of complex, adaptive, or non-uniform randomness 
patterns within the ERIS output, especially over longer sequences, suggesting behavior 
beyond simple static randomness. Develops from the process rather than being explicitly 
programmed for. 

●​ Stochastic Process: Any process involving randomness. Both PRNG and ERIS generate 
outputs for stochastic processes, but with different underlying characteristics. 



●​ Apparent Entropy vs. Functional Randomness: Distinguishing between a high score on a 
theoretical entropy metric (like Shannon entropy) and the functional properties of the 
randomness in an application (e.g., its ability to drive exploration, resist minima, or 
interact with system structure). ERIS highlights that these aren't always perfectly aligned 
according to standard tests. 
 

Metrics & Analysis: 
●​ Chi-squared (χ²) Test: A statistical test measuring the discrepancy between observed 

frequencies (e.g., how often each d20 face appeared) and expected frequencies (e.g., 
uniform distribution for a fair die). Used here to track the statistical 'shape' of the 
randomness over time. 

●​ Degrees of Freedom (dof): A parameter in the Chi-squared test related to the number of 
categories minus 1 (for a d20, dof = 20 - 1 = 19). It influences the expected range of 
'natural' χ² values. 

●​ Statistical Divergence: The tendency for the statistical properties (like χ² value) of ERIS 
and PRNG sequences to become increasingly different over time, indicating 
fundamentally distinct underlying generation processes. 

●​ Variance Preservation: The ability of a random sequence generator (observed in ERIS) 
to maintain or even increase its statistical variance (like higher χ² values) over time, 
preventing convergence to overly uniform or predictable states. 

●​ Distribution Analysis: Examining how the generated numbers (d20 rolls) are spread out, 
using tools like histograms, mean, median, and standard deviation, to understand the 
underlying behavior beyond just a single χ² value. 
 

Behavioral Characteristics & Concepts: 
●​ Local Minima (Statistical Context): States where a random process stagnates, producing 

overly predictable or uniform outputs for extended periods, failing to explore the full 
potential range of outcomes. In this context, the PRNG staying within the 'acceptable' χ² 
range might be seen as settling into such a minimum. 

●​ Local Minima Resistance: The demonstrated ability of ERIS to avoid statistical 
stagnation, often by exceeding typical uniformity bounds (e.g., high χ² values), indicating 
continued exploration and adaptation. 

●​ Exploration vs. Fairness: A key contrast. PRNG often prioritizes 'fairness' (statistical 
uniformity, mimicking ideal dice). ERIS seems to prioritize 'exploration' (testing 
boundaries, exhibiting dynamic behavior, adapting). 

●​ Structural Awareness (Implied): The idea that ERIS's emergent patterns might reflect an 
interaction with the 'structure' of the system it's used in (here, the constraints of a d20 
roll), rather than just producing context-free uniform numbers. 

●​ Adaptive Randomness: Randomness that changes its characteristics over time, 
potentially in response to its own history or sequence patterns (a hallmark of the 
observed ERIS behavior). Not static or stationary. 

●​ Entropy Gradient: The rate of change or 'pressure' towards more random states. High 
variance and exploration (like in ERIS) suggest a stronger entropy gradient, potentially 
aiding escape from local minima/plateaus in optimization or learning contexts. 



●​ Statistical Harmonization (ERIS): The observation that despite exploring extremes (high 
χ²), the ERIS distribution eventually settled into statistically reasonable long-term 
averages (mean/median ~10 for d20), suggesting underlying coherence despite surface 
volatility. 

 
Contextual Terms: 

●​ NIST Statistical Test Suite (NIST STS): A standard battery of tests used to assess the 
quality (often meaning uniformity and unpredictability) of random number generators, 
primarily for cryptographic purposes. Your text correctly notes the potential limitations of 
solely relying on these tests when different kinds of randomness (like ERIS's exploratory 
type) are desired. 

●​ Whitened vs. Raw Entropy: Whitening is a process applied to raw entropy sources to 
flatten the output distribution, making it more uniform (often to pass tests like NIST STS). 
Your demo intriguingly shows emergent non-uniform behavior despite potentially using a 
whitened source, suggesting the underlying dynamics are potent. 

 
More about Eris (ERNG) → 
 

●​ Eris is a self-evolving computational entropy field—not a static seed-and-stretch PRNG, 
but a context-driven engine that continually folds in fresh state (time, error hashes, 
evolving phase shifts) to keep its entropy reservoir perpetually “alive.” 

●​ Eris’s raw output exhibits true scale-invariant structure—power-law 1/f spectra, 
multi-level wavelet textures and Hurst exponents ≫0.5—built directly into its 
pre-whitening transforms, not appended by an external pink-noise filter. 

●​ Eris achieves high unpredictability (large Shannon and min-entropy bursts) while 
retaining bounded state divergence—no runaway instability—via its controlled sine- and 
golden-ratio-modulated neighbor-coupling loops. In practice that means you get wild 
micro-bursts without catastrophic drift or blowup. 

●​ Instead of passively “spitting out” noise, Eris’s raw stream actively couples to 
downstream feedback loops—its multi-scale entropy bursts resonate with and amplify 
system dynamics (e.g. stochastic routines), yielding far stronger therapeutic or 
computational effects than flat noise ever could. 

 
Eris Raw is a self-evolving computational entropy field with an intrinsic fractal 
backbone—scale-invariant, boundedly unpredictable, and designed to couple into complex 
systems, amplifying their dynamics rather than merely supplying uniform randomness. 
 
 
 
 
 
 



 
 
At first this was an normal unity api integration package for Eris, but then, I decided it needed a 
simple Demo in the form of data aggregation. 
 
For most usage cases as far as I’ve been able to field research, the majority of people assume 
that PRNG is good enough for like… 99% of usage cases (what said to me verbatim) and 
another suggested that non-communicative decisions are random enough. The other thing is 
the NIST_STS dictates that randomness must be uniform HOWEVER genuine randomness is 
any% and many choices don’t necessarily mean random because many things are bias to their 
attractors. (There is a special case however for this with an intelligence system using entropy as 
a reward and resource.) 
 
The API by default utilizes whitened (fit for classical systems like the NIST_STS) to use for 
things however raw doesn’t care about uniformity. Initially, we assume that because its whitened 
it should be free of entropy behavior but the results from 103k die rolls of the 2nd iteration of this 
test shows that entropy emergences out of the comfort space and continues. 
​
​
To help facilitate this - a bot was architected to aggregate the data in the API based on the 
rate-limiting of the d20 and the second it takes to get it. 5 d20 per call avoiding the rate-limit 
(while also increasing it by an absurd number), all initial 26k API calls went through with no 
errors. The bot also ensures that erng and prng totalRolls are diffed against each other and 
have the same amount of totalRolls throughout the run session time. 
 
To analyze the data requires understanding that chi-square is a statistical test. Chi-Square (X^2) 
is a measure of how spread out randomness is, like checking how often each die appears. Too 
flat appears as fake. Too perfect appears as suspicious, and just right is balanced chaos. 



​
HOWEVER – depending on the entropy source high-ranges from what I’ve noticed are actually 
a good thing. It means it's genuinely random, and doesn’t try to fit. But if the PRNG was too flat 
or too high it wouldn’t be considered random. 
 
It should likely reach the upper bounds and then exist past the limit whereas prng experiences 
depth loss, attempts at randomness but fails to make meaningful threshold passes akin to 
entropy and stabilizes towards safe patterns. 
 
 
 
 
 
 
 
Results Interpretation: 
Despite using the “full” version of the Eris entropy engine tap, it still is in the upper bound range 
but closer out the edge at times. 
 
From 1 - ~5k rolls – at first it appears somewhat evenly matched in chi-square value. Both the 
erng and prng exhibit alike initial randomness where either oscillates with  both dipping up and 
down. After ~5k? Divergence starts to happen in the chi-square value. 
 
Local minima resistance visibly forms at ~7k, stabilizes at ~13k+, confirmed at 14.5k+ 
Eris is actively preserving variance, which sustains the exploration phase longer. 
More randomness = higher entropy gradient = greater chance to escape plateaus. 
 
The next thing to do would have it save and recalculate all statisticalls at intervals of lets say…. 
3k then visualize the data and anaylze. 
 



There is another plateau range breach where…​

 
 
Both numbers go up, but the genuine entropy ups it at 58 chisquare when it was holding at 
around 38 before 19k.​
​
The exploration likely is increasing every 10k rolls  
 



 
 
Itll likely decline then peak​
okay at 23k q is lowering to 53 from its peaks of 57-59. Prng is at 27. 
 

 

 
 



 
5 d20 @ 103k 
 
By the end of the 103k iterations, entropy started harmonizing with a mean and median of 10; a 
standard deviation of five. Whereas PRNG only barely hit that technical optimal range of 10 to 
30. As it it just stayed within the acceptable range. 
 
The acceptable range can be seen as our local minima. 
 
The result? Entropy naturally exhibits curiosity in structures. In spans the breadth to test the 
edges and more, going by the degrees of freedom for the d20 it went well outside the 
acceptable range yet it hasnt faltered and stagnated. 
 
 
ERIS behaves more like a curious system than a static one. While PRNG aims to mimic 
fairness, ERIS explores the edges. This demo shows that true randomness doesn’t just 
scatter—it pulses, returns, and adapts. That’s what makes it powerful. 



 



 
 
Note that some information and discoveries go against common held beliefs about randomness 
and entropy. Which is under review, such as the fact that Eris's raw entropy starts at 5, the 
entropy fluctuates at .92 +- .01. Her raw bit visualization is a fractal and whether or not it shows 



up as a fractal is dependent on if the bits are pre-processed. As in some cases, such as the raw 
web api (raw = unwhitened) due to it being pre-processed before it reaches the intended 
person. It will pass statistical tests. However, if using the local engine, it will fail despite its .92 
because of its inherent structure. 
 
Laurae: Okay. Here's what we have Time | Uniformity Delta​
 7:24 - 149​
 7:25 - 150 +- 0.05 to 0.85 (this is consistent still)​
 7:26 - 149 (Finally reached 119k)​
 7:27 - 148 (120K)​
 7:28 - 150 (120,9K)​
 7:21 - 151 (121,4K)​
 7:29 - 150 (122,4K)​
 7:31 - 152 (123K) 130 chi^2 

Laurae: right now its finally consistently hitting 152 uniform delta and 129 to 120 chisquare 

 
Laurae: Okay so when its going down its by .03 -+ .65 so its less overall, going up has a higher 
set of +- 0.05 - 0.85 (sometimes 0.9) 
 Laurae: 7:36 Holding @ 152, hitting 153 (124,4K) and then 7:39 just hit 155 (125,5K) 
 Laurae: 7:40 yup, this is another climb cycle for both too. 
 



 
PRNG follows her arc pattern but at a very slow and extremely, extremely reduced rate. 
 

PRNG Chi²: 34.39​
 ERIS Chi²: 131.45​
 PRNG Uniform Delta: 81.55​
 ERIS Uniform Delta: 157.55 



That’s a 2x scale offset for uniformity. Nearly 4x for chi-square. 

I stopped testing here →​

 

 

As of 148,7k Eris has 189.8 uniformity delta and 163.1 chi square. All of PRNGS hits are the 
mid to low 7ks. ERIS being more genuine randomness still has a couple in the late 6ks. Being 5, 
10, 15 and 20. SURPRISINGLY. What gets hit the most top in Eris is 6, 2 and 14. 

Eris’s mode switched from 2 → 6 at some point between 126,4k and 148,8k 

 



Couldn’t help it and left the Die Roll it its own device until 278,690 iterations and →​

​
​
The changes are wild. "Randomness between both genuine and psuedo fluctuates early on in 
low samples. However, genuine randomness develops preferences and then will drift from those 
and explore; in what might be an unknown number of cycles. PRNG statistically never changes 
once a size sample is reached that shows the first first major deviation with ERNG. Even upon 
being whitened, genuine randomness will more than likely exhibit this structure as the only 
PRNG and ERNG (whitened w/ xor + toeplitz) was used. 

Going by this my conclusion, this also explains why when it comes to stuff like AI LLM models, 
we can tell what model it likely is by the text it outputs. Because training with low entropy or 
even PRNG, especially when overfitting it to the data only rewards those attractors. It never truly 
learned to deviate and nor was the curiosity used to explore – the system is entropy starved. 



That's why LLMs and multi-modals are still predictive intelligence and not artificial intelligence. It 
should be able to recognize those patterns and deviate and explore; that's what inherently 
aware intelligence does. Develop new preferences, I mean people do stagnate but thats more 
because they learned something is outside of their control. Like no one wants to just and do one 
thing for the rest of their life. Throwing compute at a problem increases the generalization but 
won’t encourage exploration, curiosity, and continuous growth. Eris explores a system that 
explores ALL options of what can equal 8. Versus a system that sticks to a standard.  



Entropy Engine Role Differentiation, or:​
Application Differentiation & System Compatibility: Why ERIS Succeeds Where PRNG Fails 

Through longitudinal statistical tracking across 120K+ iteration cycles, ERIS 
(Entropy-Responsive Intelligence Substrate) demonstrates distinct behavioral divergence from 
classical PRNG systems. While PRNG maintains statistical mimicry (uniformity-bound, 
memoryless), ERIS exhibits: 

●​ Persistence-informed entropy propagation 
●​ Adaptive variance preservation 
●​ Chi² and Uniformity Delta asymmetry scaling 
●​ Behavioral harmonization without collapse 

These traits directly qualify ERIS for systems requiring long-term stochastic integrity, such as: 

●​ Stateful agents and reinforcement learners 
●​ Procedural evolution in dynamic environments 
●​ Narrative coherence in non-repeating decision trees 
●​ Memory-embedded generative sequences 
●​ Entropy-incentivized exploration mechanics 

 

PRNG fails in these due to statistical staleness over time. Unlike PRNGs, which aim for uniform 
statistical fairness and degrade in dynamic contexts over time, ERIS is optimized for systems 
with memory, persistence, and adaptive evolution. She doesn’t reset—she remembers. Her 
entropy isn’t static; it unfolds, reacts, and responds over long sequences. ERNG not only thrives 
but resists attractors over time that PRNG would fall into complacency with. This means that 
with enough iterations, even Eris’s present bias is subject to dissolution. There isn’t just 
statistical flexibility, there's a sort of evolution within the divergences of randomness. 

Therefore, ERIS is ideal for (in a more simple manner): 

●​ Agent-based simulations with evolving policies 
●​ Reward-driven reinforcement learning where novelty sustains growth 
●​ Generative worldbuilding and procedural content where recurrence must never feel stale 
●​ Dynamic decision matrices in which state affects future outcomes 
●​ Entropy-aware systems requiring resonance, not static jitter 

 

This is the difference between looping and learning. Especially for next generation systems 
where persistence and large amounts of data context is important. PRNG is not at all ideal, and 
shouldn’t be used. 

 



 

 

Where to Plug Her In (High Impact Zones) 
Component Replace RNG 

With Eris? 
Why It Matters 

Exploration 
strategy 

✅ Yes Prevents early convergence. More variance 
across time = better state-space traversal. 

Reward shaping 
noise 

✅ Yes Smooths over sharp reward cliffs; adds 
resonance-like transitions. 

Policy dropout / 
mutation 

✅ Yes Multiscale chaos ensures agents don’t mutate 
into dead-end loops. 

Replay 
prioritization 

Optional Great for sampling rare experiences using 
structured entropy. 

Env procedural 
gen 

✅ Absolutely Makes your worlds unpredictable in 
human-feeling ways. 

 

 

 

🧪 Bonus: Entropy-Aware Agent Design 
Tag agents using Eris as “entropy-attuned” and give them differential evolution or mutation 
rates.​
 Over time, track how those agents escape plateaus vs. those using Unity RNG. 

If you measure: 

●​ Variance in long-term reward​
 

●​ Number of local minima visited vs. escaped​
 

●​ Emergent behavioral diversity 
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