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ABSTRACT 
Uniform Commercial Code Article 12 introduces a control-based framework for 
determining property interests and priority in certain digital assets, including 
“controllable electronic records.” While the statute articulates legal criteria for control, it 
does not specify how those criteria should be evaluated in the context of deployed smart 
contracts. This gap creates practical difficulty for lawyers, lenders, courts, and institutions 
seeking to understand how contractual control mechanics implemented in code relate to 
statutory requirements. 
 
The Analyzer is an early-stage prototype designed to address this gap. It performs byte-
level inspection of deployed smart-contract code and organizes observable control-related 
features against the statutory structure of UCC Article 12. The tool produces a structured 
memorandum intended to support internal legal analysis and discussion, rather than to 
provide legal conclusions or opinions. 
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I. Background: Control Under UCC Article 12 
Article 12 represents a deliberate shift away from possession-based metaphors toward control as 
the organizing principle for digital asset property rights. Section 12-105 defines control in 
functional terms: the ability to avail oneself of substantially all the benefit of a controllable 
electronic record and to exclude others from doing so, including the power to transfer. 
While these criteria are stated in legal terms, their application to smart-contract systems is non-
obvious. Control in decentralized systems is often implemented through code constructs such as 
upgradeability patterns, administrative roles, multisignature thresholds, pausing mechanisms, or 
blacklisting functions. These constructs do not map cleanly onto traditional commercial-law 
concepts, and their legal significance is rarely visible from transactional documentation alone. 
As a result, analysis of control frequently turns on what the code actually permits or restricts at 
the execution level. 
 
II. Design Objectives 
The Analyzer was developed with several constraints in mind: 

• Code-First Orientation 
The tool examines deployed smart contracts as they exist on-chain, rather than relying on 
representations, whitepapers, or assumed factual scenarios. 

• Byte-Level Inspection 
Analysis is performed on contract bytecode, not source-code annotations or developer 
claims, reflecting the reality that bytecode governs execution. 

• Statutory Mapping, Not Adjudication 
The goal is to organize observable technical features by reference to statutory concepts, 
not to determine compliance or render legal conclusions. 

• Memo-Style Output 
Results are presented in a format familiar to legal practice: a concise memorandum 
summarizing observations and statutory touchpoints. 

• Conservative Scope 
The Analyzer is explicitly a prototype and analytical aid. It does not attempt 
exhaustiveness, completeness, or prediction of judicial outcomes. 

 
III. System Overview 
A. Inputs 
The Analyzer accepts limited, concrete inputs: 

• A deployed smart-contract address on Ethereum mainnet 
• A selected jurisdiction reflecting the enacted version of UCC Article 12 (or its state 

analogue) 
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The tool retrieves the contract’s deployed bytecode directly from the network. Where common 
proxy patterns are detected, the Analyzer follows the proxy to the underlying implementation 
code for inspection. 
B. Bytecode Inspection 
Rather than simulating execution or interpreting business logic, the Analyzer inspects bytecode 
for control-relevant structural indicators, including but not limited to: 

• Administrative or owner-restricted functions 
• Upgradeability mechanisms 
• Pausing or emergency-stop features 
• Minting, burning, or supply-alteration capabilities 
• Blacklisting or transfer-restriction logic 
• Timelocks or delayed-execution constructs 

These indicators are treated as observable features, not as determinations of legal effect. 
C. Feature Cataloging 
Identified features are cataloged and organized into functional categories relevant to Article 12’s 
control framework. The Analyzer does not attempt to weigh features or resolve ambiguities; it 
records their presence and structural role within the contract. 
IV. Statutory Mapping 
The Analyzer maps observed bytecode features against the statutory elements of control set out 
in UCC § 12-105 and related provisions. This mapping is descriptive rather than evaluative. 
For example: 

• Features relating to exclusive transfer authority may be mapped to statutory language 
concerning the ability to prevent others from transferring the record. 

• Administrative override mechanisms may be mapped to questions of whether control is 
singular, shared, or contingent. 

• Upgradeability features may be mapped to the durability and stability of control over 
time. 

The mapping is presented as a set of references between code-level observations and statutory 
concepts, leaving interpretation to the reader. 
 
V. Output: Control Verification Memorandum 
The Analyzer produces a structured memorandum designed for printing or PDF export. The 
memorandum typically includes: 

• Identification of the contract analyzed 
• A summary of the bytecode inspection performed 
• A catalog of observed control-related features 
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• References to relevant statutory provisions 
• Notes on structural considerations or ambiguities suggested by the code 

The memorandum is intended to function as an internal analytical document—similar to a 
technical appendix or background memo—rather than as an opinion, certification, or compliance 
determination. 
 
VI. Intended Use and Limitations 
The Analyzer is intended to support: 

• Internal legal analysis 
• Transactional diligence 
• Risk discussion among counsel, lenders, or institutional stakeholders 
• Education and research concerning Article 12’s application to smart contracts 

It is not intended to: 
• Determine legal compliance 
• Substitute for legal judgment 
• Predict litigation outcomes 
• Resolve disputed factual or interpretive questions 

The Analyzer is an early-stage prototype. Its analyses are necessarily incomplete, and its outputs 
should be understood as inputs into, not replacements for, professional legal analysis. 
 
VII. Conclusion 
Article 12 requires legal actors to reason about control in systems governed by code. That 
reasoning cannot occur solely at the level of doctrine or abstraction; it must be informed by how 
smart contracts actually operate. The Analyzer reflects one attempt to bridge that gap by making 
code-level features legible within a statutory framework familiar to commercial law. 
The tool does not answer the ultimate legal questions raised by UCC Article 12. Instead, it aims 
to make those questions more concrete by aligning observable technical structure with legal 
analysis. In that sense, it is best understood as analytical infrastructure—an aid to thinking at the 
intersection of law and code. 
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Below is a Methodology Appendix drafted to match the tone, caution level, and technical 
accuracy of the white paper. It is written to withstand scrutiny from lawyers, judges, regulators, 
and technical experts without overstating capability. 
You can append this directly as Appendix A. 

 
I. Appendix A: Methodology 

A. Scope of Analysis 
The Analyzer’s methodology is intentionally constrained. It is designed to examine deployed 
smart-contract bytecode and to catalog observable technical features that may bear on statutory 
concepts of control under UCC Article 12. The analysis does not attempt to reconstruct 
developer intent, business purpose, or off-chain governance arrangements, nor does it assume the 
existence or absence of any external factual conditions. 
The methodology is descriptive rather than adjudicative. It records what the code permits or 
restricts at the execution level and organizes those observations by reference to statutory 
concepts, without resolving interpretive or legal questions. 
 
B. Bytecode Retrieval and Normalization 
Upon receipt of a contract address, the Analyzer retrieves the deployed bytecode directly from 
the relevant blockchain network. Where the bytecode corresponds to a known proxy pattern, the 
Analyzer follows the proxy to the underlying implementation contract and retrieves the 
implementation bytecode for inspection. 
The Analyzer does not rely on verified source code, developer annotations, or comments. All 
inspection is performed on compiled bytecode as deployed, reflecting the operative code 
governing execution on-chain. 
 
C. Identification of Control-Relevant Features 
The Analyzer scans the retrieved bytecode for structural indicators commonly associated with 
control, administration, or restriction of digital assets. These indicators are identified through 
pattern recognition and opcode-level inspection rather than semantic interpretation of business 
logic. 
Examples of features cataloged include, without limitation: 

• Functions gated by owner, administrator, or role-based access controls 
• Upgradeability mechanisms, including delegatecall-based proxy structures 
• Emergency controls such as pausing or halting execution 
• Functions enabling minting, burning, freezing, or blacklisting 
• Transfer restrictions, time delays, or conditional execution pathways 
• Multisignature or quorum-based authorization logic 
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The presence of a feature is recorded without inference as to its legal sufficiency, necessity, or 
effect. 
 
D. Proxy and Delegation Handling 
Where a contract employs delegation patterns—such as proxy contracts that forward calls to an 
implementation contract—the Analyzer identifies and inspects the implementation code rather 
than the proxy shell. The Analyzer does not attempt to resolve complex or custom delegation 
schemes beyond commonly recognized patterns. 
No assumption is made regarding immutability, upgrade governance, or future changes to the 
implementation unless such mechanisms are explicitly observable in the bytecode. 
 
E. Mapping to Statutory Framework 
Observed features are organized by reference to the statutory elements of control articulated in 
UCC § 12-105 (or the enacted state analogue), including: 

• The ability to avail oneself of substantially all benefit of the record 
• The ability to exclude others from obtaining such benefit 
• The power to transfer control of the record 

This mapping is functional and illustrative. Features are associated with statutory concepts solely 
to aid legal analysis, not to suggest that any statutory requirement is satisfied or unmet. 
 
F. Output Structure 
The Analyzer generates a memorandum summarizing: 

• The contract analyzed and inspection scope 
• Observed bytecode features relevant to control 
• The statutory provisions to which those features may relate 
• Structural considerations or ambiguities suggested by the code 

The memorandum is formatted to resemble internal legal work product and is intended for 
review, discussion, and further analysis by counsel or other professionals. 
 
G. Limitations 
The Analyzer’s methodology has several inherent limitations: 

• It does not evaluate off-chain governance, social consensus, or human decision-making 
processes. 

• It does not simulate contract execution or assess economic incentives. 
• It does not identify latent vulnerabilities, exploits, or emergent behavior. 
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• It does not provide completeness guarantees or negative assurance. 
Accordingly, the Analyzer’s output should be understood as one input into a broader legal and 
technical analysis, not as a definitive assessment. 
 
H. Intended Use 
The methodology is designed to support careful reasoning about how code-level mechanisms 
intersect with statutory concepts of control. It is not intended to replace legal analysis, technical 
audits, or judicial interpretation, but to make explicit the technical substrate upon which such 
analysis must rest. 
 


