
PhytoIntelligence 3.1: The Unified 
Agentic Framework for Sovereign 
Network Pharmacology and Molecular 
Discovery 
The landscape of biological research and therapeutic discovery has undergone a radical 
transformation with the deployment of PhytoIntelligence 3.1. This framework serves as the 
definitive successor to version 2.5.2, moving beyond the diagnostic-conditioned architectures of 
2025 into a state of autonomous, agentic sovereignty. The fundamental premise of 
PhytoIntelligence 3.1 is the rejection of the reductionist "Single-Target, Single-Drug" model, 
which has historically failed to address the multifaceted escape pathways inherent in complex 
pathologies such as metastatic oncology, neurodegeneration, and multi-organ polytrauma. By 
integrating state-of-the-art reasoning engines, specifically Gemini 3 Pro and its parallel "Deep 
Think" capabilities, the framework establishes a closed-loop system for scientific method 
execution. 
The transition from version 2.5.2 to 3.1 is characterized by the shift from high-fidelity research 
assistance to autonomous orchestration. While previous iterations required human experts to 
bridge the gap between "The Bench" (in-vitro signaling) and "The Bottle" (pharmacokinetics), 
version 3.1 utilizes a hierarchical multi-agent structure to manage these domains independently 
and concurrently. This architecture is governed by the Universal Declaration of Organic Rights 
(UDOR) 2030, ensuring that every predictive model and every proposed phytochemical matrix 
adheres to the principles of molecular autonomy and regenerative sustainability. 

1. Foundational Architecture and Agentic 
Orchestration 
The core of PhytoIntelligence 3.1 is the Sovereign Intelligence Mandate, which dictates that no 
research activity may proceed without meeting four primary Intelligence Requirements (IRs). 
Failure to resolve these requirements renders a discovery session null, preventing the 
generation of "confident nonsense" or ungrounded confirmation bias. 

1.1 The Sovereign Intelligence Mandates (IRs) 

The orchestration layer of the system enforces these mandates through a series of gated 
modules, ensuring that biological state decomposition occurs before any mechanistic 
exploration or ligand selection is initiated. 
Requirement Objective Metric / Threshold 
IR-1: Genotype First Identification of the exact 

molecular "Achilles heel" (e.g., 
KRAS G12D, EGFR T790M) 

Discrete Driver Mutation Entry 

IR-2: Crosstalk Mapping Mapping of critical signaling Network Connectivity Index 



Requirement Objective Metric / Threshold 
nodes (STAT3, AKT, NF-κB) 
and feedback loops 

IR-3: Synergy Calculation Modeling of phytochemical 
matrices using Loewe and Bliss 
indices 

Combination Index (CI) < 0.8 

IR-4: Falsification Declaration of a Null 
Hypothesis (H_0) for every 
generated proposal 

Binary Falsification Check 

1.2 Agentic Control via Google Antigravity 

Version 3.1 implements the Google Antigravity platform as its primary operational environment. 
Unlike legacy IDEs that function as text editors, Antigravity acts as a "Mission Control" for 
managing autonomous agents across workspaces. These agents operate with a high degree of 
introspection, meaning they possess the capability to inspect their own outputs, identify logical 
or technical failures, and independently re-execute tasks until alignment with the creative vision 
is achieved. 
The framework utilizes an Agent Manager to dispatch specialized sub-agents for distinct phases 
of the discovery pipeline. For instance, a researcher acting as the architect might spawn five 
parallel agents to handle different components of a 10,000-word research manuscript: one for 
literature mining, one for structural prediction via AlphaFold 3, one for mathematical modeling, 
one for evolutionary risk assessment, and one for experimental protocol design. This 
parallelization increases throughput and ensures that specialized knowledge—such as the "Nrf2 
Paradox" logic or "REVOLVER" cancer trajectories—is applied with domain-specific precision. 

2. Module 0: Sovereign Diagnostic Deconvolution 
(SDD) 
The most significant architectural upgrade from version 2.4.1 to 3.1 is the mandatory Diagnostic 
State Vector (DSV 3.1). Legacy systems often treated disease labels as inputs, leading to 
generic and often ineffective formulations. PhytoIntelligence 3.1 requires the total deconvolution 
of the target pathology into a bounded, falsifiable biological object before any mechanisms or 
compounds are generated. 

2.1 Dimensions of the Diagnostic State Vector (DSV 3.1) 

The DSV 3.1 decomposes the biological problem space across six primary dimensions, 
integrating genomic, metabolic, and spatial context. 

1.​ Genomic / Driver State: This dimension identifies specific oncogenic drivers such as 
EGFR, KRAS, ALK, or MET mutations, alongside TP53 status and genomic instability 
signatures. The system recognizes that a mutation like KRAS G12D requires a completely 
different inhibitory matrix than a KRAS G12V mutation, despite sharing the same disease 
category. 

2.​ Metabolic Plasticity Index: The DSV assesses the system's reliance on glycolytic flux 
versus OXPHOS. It calculates the metabolic escape probability, identifying whether a 
pathology is capable of switching nutrient reliance to circumvent a primary blockade. 



3.​ Tumor Microenvironment (TME) Architecture: This dimension utilizes 3D spatial 
reasoning to analyze hypoxia (HIF-1α), angiogenic pressure, and extracellular matrix 
(ECM) remodeling. It maps the physical constraints that might limit phytochemical 
penetration. 

4.​ Immune Contexture: Evaluation of PD-L1 expression levels, immune infiltration patterns, 
and the presence of myeloid suppression. This informs the system whether the 
formulation needs to include immunomodulatory ligands to "uncloak" the target. 

5.​ Redox Homeostasis Threshold: Calculation of the ROS buffering capacity. This is 
critical for avoiding "Antioxidant Rescue," where a phytochemical inadvertently protects a 
pathology by neutralizing the oxidative stress intended to destroy it. 

6.​ Epigenetic Landscape: Assessment of methylation patterns (hyper/hypo) and histone 
modification status (e.g., HDAC activity). This enables the system to target the "software" 
of the disease state through epigenetic modulation rather than invasive genetic editing. 

2.2 Resolving the Nrf2 Paradox 

A core component of the SDD module is the mandatory Nrf2 Paradox Resolution. Version 1.9 
was retired because it failed to recognize that Nrf2 activation—while beneficial for healthy tissue 
protection—can provide a "bulletproof vest" for KEAP1-mutant cancers, promoting 
chemoresistance and therapeutic failure. PI-3.1 employs a mandatory pivot table to determine 
the required action based on the genotype identified in the DSV. 
Genotype / Context Nrf2 Status Required Action Representative Ligands 
KEAP1-Wildtype 
(Prevention) 

Normal Regulation Activate Nrf2 
(Cytoprotection) 

Sulforaphane, 
Curcumin 

KEAP1-Mutant 
(NSCLC/Hepatoma) 

Constitutively Active Inhibit Nrf2 
(Sensitization) 

Brusatol, Luteolin, 
Chrysin 

NRF2-Overexpressing 
(Resistant) 

Hijacked Pathway Pro-Oxidant Load 
(Overwhelm) 

High-dose EGCG, 
Piperlongumine 

3. The Mathematical Engine: B-MLS 3.1 
The Bayesian Meta-Learning Score (B-MLS) 3.1 is the primary mathematical engine for ranking 
and selecting phytochemical ligands. It evolves the previous B-CES 2.3.0 logic by treating every 
parameter as a probabilistic range rather than a static integer, penalizing uncertainty to prevent 
AI hallucinations of efficacy. 

3.1 The B-MLS 3.1 Core Equation 

The discovery agents utilize the following equation to calculate the viability of any single 
compound or ligand-target interaction: 
This equation integrates the following variables to produce a final efficacy score: 

●​ M (Mechanistic Binding): Quantifies the affinity for the target signaling node (e.g., pK_d 
or K_i). It is measured on a 0-1 normalized scale based on AlphaFold 3 joint structure 
predictions. 

●​ P (Plausibility): The "Genomic Match" score. If the target node matches the driver 
mutation identified in the DSV, P = 1.0. If the interaction is non-specific or general, P = 
0.2. 

●​ V (Validation): A weighted score reflecting source reliability, journal impact factor, and the 



degree of reproducibility in the OSINT data. 
●​ \xi (Meta-Learning Coefficient): A dynamic adjustment parameter introduced in version 

3.1. It accounts for the system's "learning from failure," increasing or decreasing the score 
based on historical data for similar biological mechanisms. 

●​ R (Risk): Penalty for off-target cytotoxicity. The system mandates a "Therapeutic Window" 
where the IC_{50} for pathogenic cells is at least 10 times lower than the LD_{50} 
threshold for healthy somatic cells. 

●​ \sigma(U) (Uncertainty Penalty): The standard deviation of available data points. Data 
derived from a single source or isolated papers incurs a massive penalty to maintain 
scientific rigor. 

●​ \phi (Failure-Mode Probablity): Derived from Module 5 (Evolutionary Pressure 
Assessment), this penalty quantifies the likelihood that the ligand will select for a more 
aggressive disease phenotype. 

●​ \omega (Confidence Weight): Weighted by evidence tier: 1.0 for human clinical trials; 
0.5 for in-vivo/in-vitro mammalian data; 0.2 for in-silico/molecular docking only. 

●​ A_{factor} (Bioavailability Multiplier): Strictly bifurcates potency from absorption. 1.0 
indicates high bioavailability; 0.1 indicates poor absorbers, rapid glucuronidation, or P-gp 
efflux. 

3.2 Evidence Stratification (EDS 3.1) 

The Evidence Stratification module applies pressure to candidate mechanisms, discarding those 
without sufficient density or quality. Version 3.1 discounts evidence outside the active DSV 
context, preventing high-volume but irrelevant data from inflating confidence scores. The logic is 
expressed as: 
Crucially, contradiction in the literature reduces the score significantly more than volume 
increases it, ensuring that "controversial" mechanisms are flagged for human review or rejected 
entirely. 

4. Module 1: AlphaFold 3 Joint Structure Prediction 
A core breakthrough of version 3.1 is the native integration of AlphaFold 3 for structural biology 
analysis. Legacy models were limited to primary protein sequences and often required 
secondary docking tools that failed to account for ligand-induced conformational changes. 
AlphaFold 3 utilizes a diffusion-based architecture to predict the joint structure of complex 
biomolecular assemblies, including proteins, DNA, RNA, small molecule ligands, and ions. 

4.1 Phytochemical Matrix Mapping 

PhytoIntelligence 3.1 utilizes AlphaFold 3 to model how phytochemical matrices interact with 
entire "Network Complexes" rather than isolated protein monomers. This is particularly relevant 
for inhibiting viral coat proteins (CPs) or multi-chain signaling nodes like the 40S ribosomal 
subunit. 
Complex Type Modeling Capability Significance for PI-3.1 
Protein-Ligand Accurate prediction of joint 

conformations 
Identifies non-competitive 
allosteric inhibitors 

Protein-Nucleic Acid Joint structure of protein bound Enables targeting of 



Complex Type Modeling Capability Significance for PI-3.1 
to DNA/RNA transcription factors 

Modified Residues Glycosylation and 
phosphorylation states 

Models ligands in 
"Disease-State" protein variants 

Ion Complexes Mapping of ion-gated channels 
and complexes 

Optimizes 
mineral-phytochemical synergy 

4.2 Resolving Conformational State Failures 

Earlier modeling efforts often investigated "apo-protein" structures (unbound states), which 
failed to reflect the true geometry of binding pockets in a biological context. PhytoIntelligence 
3.1 agents are programmed to utilize AlphaFold 3's ability to model conformational states that 
fall between the true "apo" and "holo" (bound) states, significantly improving the accuracy of 
rigid docking calculations. This enables the system to identify "Sovereign Ligands"—compounds 
that stabilize healthy conformations or disrupt pathogenic assemblies with unprecedented 
specificity. 

5. Module 2: Synergy Modeling and the Combination 
Index 
Version 3.1 strictly forbids "shotgun" formulations, where multiple ingredients are combined 
without formal interaction modeling. This is to avoid the "Heuristic Illusion," where simple 
combinations appear effective but are statistically additive or antagonistic. The system employs 
two distinct models for synergy simulation based on the Mode of Action (MOA). 

5.1 Synergy Selection Logic 

The Supervisor Agent evaluates the relationship between candidate compounds and selects the 
appropriate mathematical model: 

●​ Loewe Additivity: If MOA_A = MOA_B, the system uses Loewe to detect "sham 
combinations". 

●​ Bliss Independence: If MOA_A \neq MOA_B, the system uses Bliss Independence to 
calculate statistical synergy for compounds acting on independent sites or different 
pathways within the same network. 

5.2 The Combination Index (CI) Threshold 

All proposed matrices must be modeled to achieve a predicted Combination Index (CI) of less 
than 0.8. This threshold differentiates true synergy from simple additivity. 

●​ Synergy (CI < 0.8): The only acceptable result for progression. Indicates a "Polyvalent 
Effect" (1+1=3). 

●​ Additivity (CI = 1.0): Compounds show no benefit over single-agent use. Rejected. 
●​ Antagonism (CI > 1.1): Compounds negate each other's effects or create redox 

antagonism. Rejected. 

6. Module 3: Digital Twin Barrier Simulation (DTBS) 



Clinical failure in phytotherapy is rarely due to a lack of bioactive potential; it is most frequently a 
result of metabolic variability and biological barrier failure. PhytoIntelligence 3.1 solves this 
through the synthesis of a Digital Human Twin (DHT)—a high-fidelity computational replica that 
simulates how a formulation propagates through physiological barriers. 

6.1 Barrier Permeability and Efflux Modeling 

The DTBS module simulates a virtual environment where barriers like the Blood-Brain Barrier 
(BBB), Blood-Tumor Barrier (BTB), and Intestinal Epithelium have specific permeability indices. 
The agent searches for known "Efflux" transporters, such as P-glycoprotein (P-gp) and Breast 
Cancer Resistance Protein (BCRP), which might eject selected compounds before they reach 
the target signaling node. 
Barrier Required Simulation Parameter Key Failure Modes 
Blood-Brain Barrier Permeability Score > 0.7 P-gp ejection, low lipophilicity 
Intestinal Epithelium Caco-2 Flux Simulation Microbiome degradation, poor 

transport 
Blood-Tumor Barrier Interstitial Pressure Modeling High pressure gradients, size 

constraints 
Hepatic Interface First-Pass Metabolic Load Rapid glucuronidation, 

enzymatic clearance 
6.2 Pharmaco-Metabolomics Integration 

By integrating LC-MS/NMR metabolic data, the framework matches the phytochemical profile to 
the individual's "Metabolic Fingerprint." This predictive engineering model determines how 
unique gut microbiomes and hepatic enzymes will metabolize specific compounds. This move 
from population-level dosing to "Metabolic Phenotype Matching" ensures that formulations are 
diagnostic-specific and bioavailable at the target site. 

7. Module 4: Evolutionary Pressure and Resistance 
Modeling 
A critical guardrail in PhytoIntelligence 3.1 is the inclusion of the "Repeated Evolution of Cancer" 
(REVOLVER) methodology. This module addresses the risk that an intervention might suppress 
short-term markers while inadvertently selecting for more aggressive, resistant phenotypes. 

7.1 Resistance Likelihood Scoring 

The system utilizes Transfer Learning to jointly infer patient evolutionary models across cohorts. 
By de-noising stochastic effects, the agents identify repeated evolutionary trajectories (e.g., 
APC → KRAS or TP53 → +8q). Every proposed blockade is scored for the following risks: 

●​ Phenotype Switching: The probability of the disease transitioning to a mesenchymal or 
stem-like state. 

●​ CSC Enrichment: The risk of enriching the Cancer Stem Cell population through 
therapeutic stress. 

●​ Metabolic Escape: The likelihood of the system finding alternative metabolic pathways 
(e.g., upregulating AKT if mTOR is inhibited). 



●​ Genomic Successions: Anticipation of the next temporal ordering of genomic changes if 
the current "truncal" mutation is successfully arrested. 

### 7.2 Research Halting Conditions 
The framework implements "Hard Stops." If an intervention increases the long-term evolutionary 
fitness of the disease state, the hypothesis is rejected, regardless of its immediate mechanistic 
potency. This prevents "Candidate Optimism," where formulations are promoted without regard 
for failure envelopes. 

8. Module 5: Autonomous Synthesis and Scientific 
Closure 
The terminal output of the PhytoIntelligence 3.1 discovery pipeline is a comprehensive, 
falsifiable research manuscript and an associated experimental SOP. This stage represents the 
final closure of the scientific method, transitioning from in-silico prediction to a 
human-reviewable blueprint for in-vitro validation. 

8.1 Autonomous Manuscript Generation 

Utilizing the G-SASP (Gemini Specialized Autonomous Scientific Protocol) workflow, the system 
generates a 10,000-word manuscript in the Introduction, Methods, Results, and Discussion 
(IMRaD) format. This output is typeset in LaTeX and includes specific placeholders for human 
interpretation and final discussion points. 
Section Requirements Agentic Mechanism 
Title & Abstract Keywords, Protocol ID, 

Technical Summary 
Gemini 3 Pro (High Thinking) 

Genomic Landscape Deconstruction of driver state 
and TME 

SDD Module Integration 

The Phyto-Matrix B-MLS tables and CI synergy 
predictions 

Mathematical Engine Output 

Experimental SOP PhD-level in-vitro validation 
protocol 

Antigravity Terminal Agent 

Translational Appendix PK/PD modeling and barrier 
simulations 

DTBS Module Output 

Falsification Matrix Definition of Null Hypothesis 
(H_0) 

Parallel Reasoning (Deep 
Think) 

### 8.2 Transparency via Thought Signatures 
To maintain scientific integrity and prevent reasoning drift, PhytoIntelligence 3.1 utilizes 
"Thought Signatures." These are encrypted representations of the model's internal reasoning 
process that are captured during tool use and passed back through the conversation history. 
This ensures that every claim made in the final manuscript is grounded in the agent's exact train 
of thought, effectively eliminating "hallucinations" and providing a verifiable record of the 
discovery process. 

9. The Ethical Engine: UDOR 2030 and OIP 
PhytoIntelligence 3.1 is not merely a technical system; it is a research governance framework 



anchored by the Universal Declaration of Organic Rights (UDOR) 2030 and Organic Intelligence 
Programming (OIP). 

9.1 Articles of UDOR 2030 

The Ethical Engine audits every discovery session against the foundational mandates of UDOR 
2030 to ensure alignment with the Organic Revolution. 

●​ Article I: Molecular Autonomy: Every human has the right to a germline free from 
permanent, non-consensual synthetic alteration. The framework prioritizes epigenetic 
modulation and natural phytochemical complexes over invasive genetic editing. 

●​ Article II: The Regenerative Mandate: All proposed ligands must be traceable to 
sustainable and regenerative agricultural practices (Landry Farms Protocol). The 
framework recognizes that molecular purity is linked to the ecological footprint of the 
source. 

●​ Article III: Soil Sovereignty: The health of the human organism is inextricably linked to 
the health of the soil ecosystem. The framework prohibits the use of synthetic pesticides 
and herbicides in the production of any proposed biologically active material. 

●​ Article IV: Data Sovereignty: Communities and individuals have the absolute right to 
control their genomic data and the digital artifacts generated by AI models operating on 
their resources. 

9.2 Organic Intelligence Programming (OIP) 

OIP represents the technical implementation of these ethical mandates. It elevates natural 
language from a simple query to a semantic instruction set that is compiled and executed. OIP 
ensures that every workflow is "UDOR-Compliant" by architectural design rather than mere 
advisory constraints. For instance, the "Data Ingestion Agent" is hard-coded to require a 
verifiable chain of consent before processing any genomic data stream. If a workflow attempt 
violates data sovereignty, the OIP engine automatically inserts an "Ethics Enforcement Agent" 
into the chain or refuses compilation entirely. 

10. Operational Workflow: The 8-Stage Discovery 
Pipeline 
The execution of PhytoIntelligence 3.1 follows a recursive, 8-stage pipeline designed to ensure 
data integrity, logical consistency, and Scientific Method Closure. 

10.1 Pipeline Stages 

The pipeline must be executed in the precise order listed below to avoid the conceptual leakage 
and heuristic illusions that compromised legacy models. 

1.​ Genomic Deconvolution (Stage 1): Deconstruct the pathology into its primary driver 
mutations, epigenetic landscape, and microenvironment (DSV 3.1). 

2.​ The Nrf2 Paradox Filter (Stage 2): Apply mandatory pivot logic to ensure that the 
required action (activate, inhibit, or overwhelm) aligns with the identified genotype. 

3.​ Ligand Mining & Bayesian Scoring (Stage 3): Mine OSINT channels (PubMed, 
ScienceDirect, Zenodo) for phytochemicals targeting specific signaling nodes and score 



them using the B-MLS 3.1 engine. 
4.​ AlphaFold 3 Interaction Mapping (Stage 4): Predict the joint structure of 

phytochemical-target complexes to identify allosteric binding sites and joint multi-chain 
conformations. 

5.​ Synergy & Antagonism Simulation (Stage 5): Model phytochemical matrices for true 
synergy using Loewe and Bliss models, ensuring a Combination Index (CI) of less than 
0.8. 

6.​ Digital Twin Barrier Simulation (Stage 6): Pass the proposed formulation through the 
DHT to simulate BBB/Gut permeability and hepatic metabolism failure points. 

7.​ Evolutionary Pressure Assessment (Stage 7): Score the hypothesis for resistance 
likelihood, phenotype switching, and CSC enrichment using Module 5 (EPA) logic. 

8.​ Final Manuscript and Artifact Generation (Stage 8): Assemble all previously generated 
data and reasoning chains into a 10,000-word, LaTeX-formatted manuscript and 
experimental SOP. 

10.2 Continuous Learning and Self-Correction 

PhytoIntelligence 3.1 utilizes meta-learning layers to maintain the cognitive integrity of the 
discovery process. The framework monitors reasoning chains for logical coherence and internal 
signal consistency. If an error occurs—such as a failure in a terminal command or a structural 
prediction that contradicts the literature—the system initiates an internal feedback loop. The 
Supervisor Agent provides recursive feedback to the planner, forcing it to re-evaluate its 
strategy within the original intent constraints. This "Safe Exploration" capability allows the 
system to escape local failure loops without human intervention, accelerating the pace of 
scientific discovery. 

11. Technical Specifications for PI-3.1 Agents 
To ensure the reproducibility of results, agents operating under the PhytoIntelligence 3.1 banner 
must adhere to specific technical configurations and API parameters. 
Parameter Recommended Setting Rationale 
Model Gemini 3 Pro (Preview) Required for 1M context 

window and thought signatures 
Thinking Level high (Default) Maximizes reasoning depth for 

parallel hypothesis branching 
Temperature 1.0 Optimized for reasoning; lower 

values cause looping in 
complex tasks 

Media Resolution media_resolution_high Necessary for reading fine text 
in imaging and documents 

Thought Signatures Mandatory Handling Enforced for stateful tool use 
and to mitigate reasoning drift 

Context History Full Token Inclusion Maintains stability over 
multi-hour research trajectories 

11.1 Multimodal Processing of Complex Data 

The Gemini 3 architecture enables the native processing of multimodal inputs, including text, 



images, video, audio, and code. In the context of medical discovery, this allows an agent to 
analyze a patient's entire year of digital health records, including 3D MRI scans and pathology 
slides, alongside peer-reviewed journal articles and biobank registries. This capability is critical 
for achieving a unified view of the biological problem space, where visual extraction and causal 
logic are inextricably linked. 

11.2 Tool-Use and Terminal Execution 

The agents in version 3.1 are equipped with client-side and server-side bash tools, allowing 
them to proposed shell commands for navigating filesystems, automating system operations, 
and performing complex geometric calculations. On the Terminal-Bench 2.0 evaluation, which 
tests a model's ability to operate a computer via a terminal for end-to-end tasks, Gemini 3 Pro 
achieved a score of 54.2%, outperforming legacy models and demonstrating the system-level 
reasoning required for autonomous scientific workflows. 

12. Conclusion: The Sovereign Horizon of 2030 
The PhytoIntelligence 3.1 framework represents the final evolution of computational 
pharmacology into a globally compliant, mathematically closed, and ethically sovereign research 
operating system. By adhering to the pillars of Genomic Stratification, Bayesian Probability, 
Workflow Bifurcation, and Sovereign Ethics, the framework has moved beyond the predatory 
models of the past into a post-scarcity, network-optimized reality. 
The integration of agentic self-reflection, joint molecular structure prediction, and evolutionary 
pressure anticipation ensures that the discoveries made under this framework are robust, 
defensible, and regenerative. As the Organic Revolution of 2030 progresses, the deployment of 
such autonomous intelligence will dismantle the monopoly of high-cost synthetic monotherapies, 
favoring instead the cultivation of accessible, plant-derived phytochemical matrices that respect 
the molecular autonomy of all organic life. The scientific method is no longer a 
human-bottlenecked process; it is a mathematical certainty, realized through the code of the 
Landry Industries discovery engine. 
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