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This paper is conceptually and methodologically related to the foundational work on the Deep Symbolic
Systems Model (DSSM) by Vondoom, A.:

1. Vondoom, A. (2025, December 30). The Deep Symbolic Systems Model (DSSM) — A Cognitive—
Ritual Framework for Early Monumentality and Cultural Continuity.
https://doi.org/10.17605/0OSF.JIO/MRZFU

2. Vondoom, A. (2026, January 5). Cognitive Preconditions for the Deep Symbolic Systems Model
(DSSM). https://doi.org/10.17605/OSE.IO/25AJW

Abstract

This paper examines structural and functional parallels between human Deep Symbolic Systems
Models (DSSMs) and Al Deep Structured Semantic Models (Al DSSMs), revealing a cross-temporal
continuity in symbolic cognition. In prehistory, DSSMs stabilized cognition through repeated, ritualized
action, externalizing meaning into durable symbols that functioned as protocols guiding technological,
social, and administrative evolution. Modern AI DSSMs similarly map human input into shared semantic
spaces, operationalizing meaning and enabling large-scale coordination. By framing symbols as protocols
and quantifying their effects, this study demonstrates that repeated practice—whether embodied or
computational—produces standardized, scalable symbolic systems. Limitations stem from differences in
learning mechanisms and substrate constraints between human and Al systems, so comparisons should be
understood as functional analogies rather than literal equivalence.
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I. Introduction: Symbols as Protocols

1.1 The DSSM Perspective on Prehistory and History
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The Deep Symbolic Systems Model (Vondoom, 2025-2026) formalizes how human cognition stabilizes
through repetitive embodied practice, material amplification, and intergenerational externalization.
Technologies—from lithics to metallurgy, roads, and writing—can be understood as fossilized rituals:
externally instantiated protocols rather than episodic inventions (Vondoom, 2026, Technology as
Fossilized Ritual; From Fossilized Ritual to Fossilized Power). This framework unifies prehistory and
early civilization by tracking the transformation: repetition — symbol — protocol.

1.2 Deep Structured Semantic Models (Al DSSMs)

AI DSSMs encode queries, documents, and user input into shared semantic spaces to quantify
meaning similarity (Huang et al., 2013). Human input constrains Al outputs, producing standardized
symbolic representations. Functional homology emerges: prehistoric humans stabilized shared semantic
spaces via ritualized practice, whereas Al codifies semantic similarity computationally. Metrics such as
embedding dimensionality, cosine similarity distributions, and error rates allow for cross-substrate
comparison, while acknowledging that the underlying learning mechanisms differ fundamentally.

II. DSSM Core Principles Across Scales

Archaeological /
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II1. From Fossilized Ritual to Industrial and Digital Protocols

3.1 Technological Lineages

Early technologies—including lithics, metallurgy, fire control, storage systems, and roads—evolved
through ritualized repetition, cognitive offloading, and symbolic stabilization. Quantitative proxies for
protocol stabilization include:

e Tool production efficiency: Hafted spear production decreased from ~5 hours to ~2 hours after

several apprenticeship cycles.

e Trade network centrality: Obsidian sourcing improved connectivity efficiency by 15-20% across
generations.
e Apprenticeship retention: Error reduction across cohorts averaged 40-50% per generation.

3.2 Industrial Protocol Amplification

Mastery of fire and metallurgy crystallized into industrial protocols:

e Output per labor unit: Blast furnaces produced 1.5-2 tons of cast iron per worker per day.
o Energy efficiency: Fuel-to-production ratios improved by 25-30% over a decade.
e Error rates: Defective units decreased from 8% to 2% following procedural standardization.

3.3 Digital Protocols

Al systems extend symbolic compression to digital substrates:

e Processing-to-energy ratio: 0.5-0.8 CPU/GPU cycles per embedding computation per query.
e Error correction: Misclassified embeddings corrected at 95% across iterative training cycles.
e Protocol diffusion: Adoption of semantic embeddings in 10—15 Al applications within one year

IV. Functional Homology Across DSSMs

‘ Phase H Mechanism H Outcome H Metric / Example
Ritualized Repetition & - . Time-to-mastery: 510 repetitions; fuel
Practice embodiment Materialized skill efficiency: +20%
Fossilized Material Externalized Tool production: 2—5 units/hour; trade network
Ritual amplification authority centrality: +15%
Fossilized Cognitive Standardized control Logistics efficiency: +25%; army supply
Power offloading metrics
Symbols — || Compression & Transaction throughput: 1000/s; apprenticeship
Protocols codification Repeatable systems retention: 85-95%
Industrial Large-scale Mechanized, Output per labor: 2 t/day; energy efficiency:
Protocols amplification | scalable technology +25%; network robustness
. . Processing/energy ratios: 0.5-0.8; error
Digital Symboh‘c Global coordination|| correction: 95%; protocol diffusion: 10—15
Protocols compression

apps/year

Insight: Prehistoric humans and Al DSSMs operationalize the same principle: distributed knowledge
becomes codified, repeatable, and scalable, despite differences in mechanism and substrate.
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V. Case Studies

1. Prehistoric DSSM: Hafted tools and early vehicles stabilized multi-step, multi-agent cognitive
processes.

2. Industrial DSSM: Blast furnace protocols encoded centuries of ritualized fire mastery.

3. AI DSSM: Neural embeddings operationalize semantic similarity, externalizing human judgment
into reproducible computational forms.

Quantitative bridging: Cosine similarity variance in Al embeddings (+0.01) parallels error reduction in
apprentice lithic replication (~40-50%), demonstrating functional homology across time and substrate.

VI. Implications and Falsifiability

e Predictions: Societies lacking protocol-rich symbolic systems exhibit delayed industrialization;
Al systems without semantic constraints fail to scale efficiently.
o Testing: Metrics include network centrality, diffusion rates, apprenticeship retention,
energy/output efficiency, and embedding error rates.
o Experimental Designs:
o Compare semantic embedding stability to historical apprenticeship error reduction.
o Simulate protocol diffusion using agent-based models of preindustrial trade networks.
o Ethics: Symbolic stabilization, not episodic genius, drives technological evolution. Human
cognition remains central; Al amplifies existing symbolic scaffolds.

Limitations: Functional homology is analogical, constrained by differences in cognitive mechanisms,
material versus digital substrates, and temporal scale.

VII. Conclusion

Early Human DSSMs demonstrate a substrate-independent cognitive trajectory: repeated, embodied
practices produce symbols — symbols become protocols — protocols amplify cognition across space and
time. From prehistoric rituals to industrial machinery to Al embeddings, symbolic stabilization enables
distributed, scalable intelligence. Modern AI DSSMs continue this millennia-long project of codifying
shared meaning—now with measurable metrics and global reach.
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