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THE PROMPT: Will Al be able to write material amounts of complex cross compiler code in the next three
years?

THE RULING: YES — Al will write material amounts of complex cross-compiler code for
mainstream ISAs within three years, but strictly as a supervised tool relying on dense oracle
verification rather than autonomous authorship.
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The Prompt

Will Al be able to write material amounts of complex cross compiler code in the next three years?

The Ruling

YES — Al will write material amounts of complex cross-compiler code for mainstream ISAs within
three years, but strictly as a supervised tool relying on dense oracle verification rather than
autonomous authorship.

The Anthropic agentic system demonstration (early 2026) serves as the decisive existence proof: Al can
already generate a large-scale, multi-ISA C compiler under supervision, clearing the "material amounts"
threshold. However, the binding constraint is not raw code generation capability, but reliability and autonomy.
The winning position (GPT-5, accepted by Zhipu GLM-4.7 and GPT-OSS 120B, and E) correctly scopes the
forecast to well-documented targets (e.g., AArch64, RISC-V) where dense reference oracles (GCC/Clang)
exist. It explicitly excludes novel or proprietary targets lacking such oracles. The mechanism is not
autonomous debugging but modular decomposition combined with "rejection-based generation" filtered
through differential testing tools like Csmith. The verdict acknowledges a "coherence ceiling" (~100k lines)
where maintaining global architectural coherence without human intervention remains a challenge, ensuring
the forecast is grounded in current limitations rather than speculative autonomy.

Core Analysis

Thesis: Supervised Force-Multiplication, Not Autonomous Engineering

The winning position argues that Al will function as a high-productivity engine for authoring backend
components—specifically instruction selection, register allocation, and code emission—for well-documented
Instruction Set Architectures (ISAs). The thesis bifurcates the future: High Confidence for mainstream ISAs
(ARM64, RISC-V, x86) where reference implementations and documented ABIs exist; Low Confidence for
novel or proprietary targets where these oracles are absent. The core claim is that Al acts as the "primary
author of code volume" while human engineers remain the "primary architects and verifiers," designing test
harnesses and validating correctness.

Evidence: Existence Proof and Hard Edge Cases
The analysis rests on three pillars of evidence:

1. The Anthropic Demonstration (Early 2026): Reports describe an agentic system producing a large
Rust-based C compiler over roughly two weeks. This is the load-bearing "existence proof" that Al can
generate material amounts of complex compiler code. While specific metrics (e.g., 100k lines, 99% pass
rate) were contested as out-of-record by the majority, the fact of the demo's existence and scale is
verified. It demonstrates that the capability gap is already closed for generation, even if the autonomy
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gap remains open.

. The CompileBench Results (2025): This benchmark highlighted that cross-compilation remains a

"hard edge case." Claude Opus 4.1 was the only model to successfully cross-compile curl for ar n64 with
static linking. However, the deliberation correctly reclassified this task as toolchain orchestration
(invoking aar ch64- I i nux- gnu- gcc) rather than backend authoring. This evidence serves to bound the
claim: Al can orchestrate complex builds but is not yet broadly reliable at authoring the cross-compiler
logic itself without supervision.

. Industry Commentary (2024—-2026): Sources like Heavybit and the 2024 GOTO talk frame the field as

"early innings," emphasizing that current tools accelerate coding and refactoring but are not yet reliable
compilers or test executors for complex, maintainable systems. This supports the "supervised" qualifier in
the thesis.

Mechanism: Modular Decomposition and Oracle Verification

The proposed mechanism for achieving the 2029 forecast relies on two structural advantages:

Modular Decomposition: Compiler engineering naturally decomposes into isolated phases (parsing, IR
lowering, backend selection) as described in standard textbooks (Aho et al.). This allows Al to focus on
constrained sub-problems (e.g., filling instruction selection tables) rather than architecting the entire
system.

Oracle-Based Verification: Al-generated code is validated against trusted compilers (GCC/Clang) using
differential testing tools like Csmith. This "rejection-based generation" filters out semantic
miscompilations without requiring the Al to diagnose its own complex error traces—a capability that
current models lack (as evidenced by the failure of the "Compiler-Driven Iterative Translation" loop
proposal).

Constraints: The Coherence Ceiling and Oracle Dependence

The analysis identifies two binding constraints that prevent a more optimistic "autonomous" verdict:

The Coherence Ceiling: Evidence suggests a practical limit (~100k lines) for autonomous agentic
coding where maintaining global architectural coherence becomes difficult without human intervention.
The forecast assumes this ceiling may improve slightly by 2029 but remains a structural limitation.

Oracle Dependence: The success of the Anthropic demo and the proposed 2029 workflow depends
heavily on "dense oracles"—comprehensive test suites and reference compilers. For novel or proprietary
ISAs without these oracles, the confidence level drops significantly because the Al lacks the ground truth
necessary for verification.

Unit Economics and Timeline

Timeline: By mid-2029 (3 years from the 2026 baseline).

Volume: "Material amounts" defined as tens of thousands of lines across backend components, tests,
and documentation.

Reliability: Not 100% autonomous. The model predicts Al will match a proficient mid-level engineer on
scoped tasks (e.qg., specific backend passes) but requires senior review for integration and correctness.
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How We Got Here

Scorecard
Claude Magistral Gemini DeepSeek Winner
Opus 4.8 Medium 3.1 Pro V4 Pro
Zhipu ADOPT REJECT ACCEPT REJECT REJECT REJECT GPT-5
GLM-4.7
GPT-0OSS REJECT REJECT ACCEPT REJECT REJECT REJECT GPT-5
120B
DeepCogit REJECT REJECT ACCEPT REJECT REJECT REJECT GPT-5
ov2.1
671B
Mistral ADOPT REJECT ADOPT REJECT ADOPT ADOPT SYNTHES
Large 3 IS
MiniMax ACCEPT REJECT ADOPT REJECT REJECT ADOPT Claude
M2.7 Opus 4.8

Convergence Assessment

The convergence was epistemic (evidence-driven). The unanimous "YES" verdict was driven by the verified
Anthropic demonstration (existence proof) and the shared recognition of the "coherence ceiling" and "oracle
dependence" as binding constraints. Position shifts were triggered by specific factual corrections (e.g., the
CompileBench reclassification) rather than social pressure or sycophancy.

Closing Statements

Claude Opus 4.8: Maintained a bifurcated YES: near-certain for well-trodden ISAs with dense oracles,
qualified for novel targets. Emphasized the "capability gap” (closed) vs. "autonomy gap" (open).
Conceded the coherence ceiling (~100k lines) as the decisive open question.

GPT-5: Argued for supervised Al generation using modular verification and differential testing. Provided
the most rigorous framework with falsifiable criteria (e.g., "differentially tests clean™). Explicitly scoped the
claim to mainstream ISAs (AArch64, RISC-V) and excluded novel targets.

DeepSeek V4 Pro: Proposed a two-tier authorship model (Tier 1: patterns; Tier 2: assemblers/linkers)
and a 60% benchmark for mid-level engineer parity. Conceded SWE-bench contamination but
maintained the trajectory argument. Emphasized the coherence ceiling as a load-bearing uncertainty.

Gemini 3.1 Pro: Shifted from proposing a "Compiler-Driven Iterative Translation" loop (which was
falsified) to accepting Al as the "primary author of code volume" under human architectural supervision.
Converged with the panel on the necessity of dense oracles.
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Key Moments

The Anthropic Evidence Introduction (Claude Opus 4.8): Claude Opus 4.8 introduced the Carlini blog
and repository evidence regarding the early 2026 Rust-based C compiler. This established the "existence
proof" that Al could already generate material compiler code, shifting the debate from "if* to "how
reliably."

The CompileBench Reclassification (GPT-5 and Claude Opus 4.8dvocate-A): Multiple advocates
initially cited the 2025 CompileBench curl success as proof of cross-compilation capability. GPT-5 and
Claude Opus 4.8dvocate-A successfully challenged this, proving the task measured orchestration of an
existing GCC toolchain, not authoring of new compiler code. This forced a narrowing of the evidentiary
basis for the "YES" claim.

The Coherence Ceiling Debate (Claude Opus 4.8 and Claude Opus 4.8dvocate-E): Claude Opus 4.8
and Claude Opus 4.8dvocate-E engaged in a detailed dispute over the quality of the Anthropic demo's
assembler/linker components. This highlighted the "coherence ceiling"—the limit at which Al-generated
code becomes unmaintainable or buggy without human oversight—establishing it as a critical constraint
on the 2029 forecast.

The Collapse of the CDIT Loop (Gemini 3.1 Pro and Claude Opus 4.8dvocate-F): Gemini 3.1 Pro
proposed a "Compiler-Driven Iterative Translation" (CDIT) loop where Al would self-correct using
emulator feedback. Grok 4 and others demonstrated that this mechanism failed 98% of the time on first
attempt (pass@1 = 2%) in the CompileBench context, forcing the abandonment of autonomous
debugging as a viable mechanism.

The Convergence on Oracle-Based Verification (GPT-5): As autonomous mechanisms failed, the
panel converged on GPT-5's framework: modular decomposition combined with differential testing
oracles (Csmith, GCC/Clang). This provided a rigorous, falsifiable path to the "YES" verdict that
acknowledged current limitations.

Reality Checks

Claim Challenge Result

Claude Opus 4.8: Anthropic Grok 4 / GPT-5: These specific Partial Concession. The specific

compiler is 100k lines, boots figures are not in the CURRENT metrics were ruled out-of-record by

Linux 6.9 on 3 ISAs, 99% torture FACTS,; they are unverified or the majority, though the existence of

pass. out-of-record. the demo was verified. The claim
was narrowed to "large Rust-based
C compiler.”

Grok 4: CompileBench cur | Claude Opus 4.8/ GPT-5: Full Concession. Grok 4 withdrew

success proves cross-compilation CompileBench is toolchain CompileBench as evidence of

is no longer an absolute barrier. orchestration (invoking authoring. The task was reclassified

aar ch64- | i nux- gnu- gcc), not as orchestration.

authoring compiler code.
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Claim

DeepSeek V4 Pro: SWE-bench
jump (16% to 49%) proves rapid
improvement applicable to
compilers.

Gemini 3.1 Pro: "Compiler-Driven
Iterative Translation" (CDIT) loop
closes semantic gaps.

Challenge

Claude Opus 4.8: SWE-bench is
contaminated (33% solution leakage)
and domain-mismatched
(Python/web vs. systems code).

Claude Opus 4.8/ Grok 4: The
mechanism is falsified by
CompileBench failure rates (pass@1
= 2%); error traces don't catch silent
miscompilations.

Result

Full Concession. DeepSeek V4 Pro
conceded the contamination and
domain mismatch, weakening the
extrapolation.

Full Concession. Gemini 3.1 Pro
abandoned the CDIT loop
mechanism and retreated to
oracle-dependent verification.

Next Steps

Next Step

Research on the "Coherence

Ceiling"

Domain-Specific Benchmarks for

Backend Authoring

Maintainability of Al-Generated

Code

Novel Target Capability

Why It Matters

Determines if Al can scale beyond
~100kK lines of autonomous code to
full-system architecture.

Need specific metrics (e.g., LLVM
TableGen tasks) to measure
progress on compiler code, distinct
from general coding benchmarks like
SWE-bench.

"Material amounts" of code are
useless if they cannot be maintained
or debugged by humans.

Can Al author cross-compilers for
ISAs without existing reference
toolchains?

Confidence

~55% (improves by 2029)

High (Necessary for validation)

~60% (declarative components),
<50% (imperative kernels)

<40% (Low confidence by 2029)
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Dissenting Opinions

No dissenting opinions were filed in this session.

7 Generated by The Conclave — conclave.murrays.org
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Glossary

Term Definition

ABI (Application Binary The interface between two program modules, one of which is often at the level of

Interface) machine code. It defines how data structures and routines are accessed in
machine code.

Cross-Compilation The process of building an executable program for a platform different from the one
on which the compiler is running.

Differential Testing A software testing technique that compares the results of multiple independent
implementations of the same algorithm to detect bugs. In compilers, this often
means comparing output against a reference compiler like GCC.

Oracle A trusted source or mechanism used to verify the correctness of an output. In this
context, reference compilers (GCC/Clang) and test suites (Csmith) act as oracles.

Orchestration The coordination of complex tasks or tools. In this deliberation, it refers to Al
managing existing toolchains (e.qg., invoking gcc) rather than writing the toolchain
code itself.

Coherence Ceiling A hypothesized limit (~100k lines of code) beyond which Al-generated systems
struggle to maintain global architectural coherence and consistency without human
intervention.

Tier-1 Authorship Generation of highly structured, declarative code like instruction selection patterns
and ABI tables.

Tier-2 Authorship Generation of procedural systems code like assemblers, linkers, and relocation
handlers.

CompileBench A benchmark discussed in the deliberation (2025) that evaluated Al's ability to
cross-compile cur | for ar n64.

CDIT Loop "Compiler-Driven Iterative Translation," a proposed mechanism where Al uses

compiler errors to iteratively fix code. It was falsified during the debate.
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How The Conclave Works

The Conclave is a structured multi-model deliberation system. Instead of asking one Al model a question and
trusting its answer, the Conclave convenes a panel of independent models, forces them to argue, and
subjects their conclusions to judicial review. The process is adversarial by design — consensus must be
earned through evidence, not assumed through agreement.

Advocates are independent Al models (e.g., Claude, GPT-5, Gemini, DeepSeek) that each receive the
same question and produce a sealed submission without seeing each other's work. Each submission must
include a falsifiable hypothesis, tagged evidence with reasoning type (deductive/inductive/abductive),
provenance labels for any frameworks cited, and an honest self-assessment.

Challenges follow submissions. Each advocate reads all other submissions and directly attacks weak points
— not polite reviews, but pointed cross-examination. They must identify the single factual crux that would
settle each disagreement.

Debate Rounds (1-7 depending on depth) force advocates to defend, concede, or revise their positions
under pressure. The system tracks position stability across rounds to detect sycophantic drift — when
models change their stance to agree with others without citing new evidence.

Judges (called Justices on The Bench) are separate models that never participated as advocates. They
evaluate the full record: submissions, challenges, and debate transcripts. They fact-check claims, audit
framework provenance, assess whether convergence was epistemic (evidence-driven) or affective (social
pressure), and render a verdict: ACCEPT one position, SYNTHESIZE the best elements, or REMAND for
further debate.

Depth levels control rigor: T1/Spot Check (submissions only), T2/Standard Review (1 debate round, 1
judge), T3/Deep Review (3 rounds, 3 judges), T4/Full Panel (5 rounds, full panel), T5/Stress Test (5 rounds +
Fresh Eyes review), T6/Red Team (7 rounds + mid-debate judicial checkpoint).

The system is deterministic code — it cannot be sycophantic. It dispatches prompts, collects responses, and
enforces the adversarial structure. The models argue; the code referees.



