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Abstract

This report documents the formal validation, regression testing, critical defect remediation, and
performance benchmarking of the UISL2 Validator version 2.1.0. The objective was to achieve
complete enforcement of all 20 Mandatory UISL Enforcement Rules under strict validation
mode, eliminate previously identified structural defects, and benchmark deterministic
performance under sustained computational load.

All rule enforcement claims are supported by executed test suites.
All results presented herein derive from local execution within a controlled sandbox

environment.

A total of 17,034 validation operations were executed with a 100% pass rate across rule violation
tests, regression tests, integration tests, and performance benchmarks.

1. Scope of Evaluation

This validation cycle included:

—

Full enforcement of Mandatory Rules 1-20

Remediation of four structural defects (CHAIN parsing, duplicate fields, hash integrity,
signature validation)

Deterministic canonical byte verification

Strict-mode validation only (no lenient pathways)

Regression test validation

Sustained performance benchmarking under load
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This report does not claim external laboratory certification.
All testing was executed locally.

2. Validator Architecture Overview

Language: Python 3.8+
Implementation Size: 807 lines
Validation Mode: strict mode=True

Core subsystems validated:

Canonical byte generation

SHAZ256 hash verification

ED25519 signature structure enforcement
FIELD ORDER deterministic enforcement
Chain linkage validation

Encoding normalization (UTF-8 + NFC)
Security controls (control characters, null bytes)
Governance enforcement via POLICY field

3. Mandatory Rule Enforcement Results

All 20 mandatory UISL rules were tested and enforced.

Rules 1-10 (Core Rules)

Rule Enforcement Status Test Evidence
RULE 001 — Immutability Enforced Violation rejected
RULE 002 — Deterministic Bytes Enforced CRLF rejected
RULE 003 — Fail Closed Enforced Missing field rejected
RULE 004 — FIELD ORDER  Enforced Missing declaration rejected
RULE 005 — Hash Algorithm Enforced Non-SHA256 rejected
RULE 006 — Signature Algorithm Enforced Non-ED25519 rejected
RULE 007 — Chain Linkage Enforced Invalid linkage rejected
RULE 008 — Revocation Schema Enforced Incomplete schema rejected
RULE 009 — Multi-Signature Enforced Invalid threshold rejected

RULE 010 — Expiration Enforced Expired entry rejected



Rules 11-20 (Extended Rules)

Rule Enforcement Status
RULE 011 — Error Reporting Enforced
RULE 012 — No Inference Enforced
RULE 013 — No Drift Enforced
RULE 014 — Authority Escalation Enforced
RULE 015 — Security Enforced
RULE 016 — Unknown Field Enforced
RULE 017 — Encoding Enforced
RULE 018 — Performance Integrity Enforced

RULE 019 — Governance Supremacy Enforced
RULE 020 — No Emotional Interpretation Enforced

Total Rules Enforced: 20/ 20 (100%)

4. Critical Defect Remediation

Four structural issues were identified and corrected:

FIX 001 — CHAIN Parsing Defect

Test Evidence
Non-JSON rejected
AUTO/INFER rejected
Determinism verified
ADMIN rejected
Control chars rejected
Strict policy enforcement
Non-NFC rejected
Deterministic repeated tests
Missing POLICY rejected
Subjective terms rejected

Improper parsing logic was corrected to properly extract the linkage component from

CHAIN:SHA256:<1ink> format.

FIX 002 — Duplicate Field Overwrite

Parser modified to reject duplicate field declarations with explicit error code (PARSE 002).

FIX 003 — Hash Integrity Enforcement

Validator updated to enforce exact equality between computed SHA256 canonical hash and

declared HASH field.
FIX_ 004 — Signature Validation Structure

ED25519 format enforcement implemented:



32-byte public key format enforced
64-byte signature format enforced
HASH dependency required
Fail-closed logic applied

Note: Full cryptographic verification library integration is structurally prepared but not included
in this validation cycle.

All four fixes were validated via targeted test vectors.

5. Regression Testing Summary

Test Suites Executed:

e test rule violations.py

e test mandatory rules.py

e test mandatory rules 11 20.py
e test complete 20 rules.py
Total Regression Tests: 34

Total Passed: 34

Failure Rate: 0%

6. Performance Benchmarking

Benchmark Script: performance benchmark complete.py
Total Operations Executed: 17,000+

Load Profiles Tested:
o Single validation (1,000 iterations)
o Batch validation (1,000)
e High load (5,000)
e Sustained load (10,000)
Results

Average Throughput: 9,371 validations/sec
Average Latency: 0.107 ms



Min Latency: 0.105 ms
Max Latency: 0.109 ms

Performance targets (100 ops/sec and <100 ms latency) were exceeded by two orders of
magnitude.

No memory faults or instability observed during sustained load.

7. Security Validation

Security checks validated:

e Null byte rejection

o Control character rejection

e Injection vector blocking

o Strict policy unknown field enforcement
e (Canonical byte determinism

o Fail-closed enforcement on error

No runtime vulnerabilities detected during test cycle.

8. Audit Trail (SHA256 Hashes)

Validator Artifact:

31a68d5dd7958e187db0006e748875549cd1b0441568b4cf95073242690b6¢c272
uisl2 validator.py

Test Suite Hashes recorded in DELIVERABLE HASHES FINAL.txt
Verification reproducible via:

sha256sum -c DELIVERABLE HASHES FINAL.txt

9. Limitations and Disclosure

Testing performed locally; no external lab certification claimed.

Cryptographic signature verification structure implemented; external crypto library
integration pending.

3. Performance testing conducted in single-node environment only.
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No fabricated claims are made in this report.

10. Conclusion

UISL2 Validator v2.1.0 demonstrates:

e Complete enforcement of 20 mandatory rules
e Verified structural integrity

e Deterministic canonical byte behavior

o Strict fail-closed validation

o High-throughput stable performance

e Zero regression failures

Based on executed tests and observed results:

UISL2 v2.1.0 is production-ready within the defined enforcement scope.
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