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Outcome snapshot
• Founded and architected an open-source language org with 20+ repos under shared roadmap

governance.

• Designed a correctness-first compiler stack (lic): contracts, borrow checking, MIR, and an
LLVM backend — races rejected at compile time.

• Established ecosystem gates: package manager (lip), test runner (lit) with a ≥80% cover-
age publish requirement, and a live benchmarks dashboard.

• Built agentic Cursor SDK automation (li-cursor-agents) that syncs an org-wide agent-kit
without calling LLMs in CI.

CONTEXT

Most language ecosystems grow as loosely coupled tooling. Specs drift, CI conventions fork, and agent
automation reinvents the same rules per repo. Li Langverse was created to keep a proof-first language
and its surrounding toolchain under one governance surface: compiler, packages, tests, containers,
servers, and Cursor agents share a single roadmap contract.

PROBLEM DEFINITION

Without an org-level specification, teams face:

• compiler and tooling divergence that breaks install and CI flows,

• unsafe concurrency accepted too late (runtime) instead of rejected at compile time,

• agent/prompt drift across dozens of repositories,

• no common publish quality bar for packages or benchmarks.

APPROACH

Li Langverse treats the language and the org as one product:

• Correctness first: programs carry requires / ensures / decreases contracts; the compiler re-
jects data races in parallel code.

• Toolchain completeness: package manager, test runner, OCI/container runtimes, HTTP server, and
database layers live as first-class repos.

• Shared agent-kit: roadmap repo owns Cursor rules, hooks, and skills; consumer repos sync rather
than fork policy.

• Measurable gates: lit enforces coverage for registry publish; benchmarks dashboard aggregates
regression status.
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SYSTEM OUTLINE

• lic — C++ compiler (policy, typecheck, borrow checking, MIR, LLVM backend).
• lip / lit — package resolve/publish (li.toml / li.lock) and test runner with coverage gate.
• roadmap — ADRs, milestones, shared agent-kit for Cursor.
• benchmarks — aggregated status dashboard and preflight audit scripts.
• li-cursor-agents — Next.js + Supabase Cursor SDK supervisor; mock backend in CI (no API key

required).
• li-oci / li-container-run, lis / li-httpd, lidb, studio, lik / li-os — language-native infra and experi-

mental OS/kernel work.

IMPLEMENTATION STACK

• Compiler: C++ frontend to LLVM IR.
• CI / hosting: GitLab-primary pipelines and Pages install URLs.
• Agent layer: Cursor SDK (@cursor/sdk), org agent-kit sync, PR-only rollout workflows.
• Dashboard: Next.js supervisor UI with Supabase; CI uses a mock LLM backend.
• Governance: roadmap milestones and ADRs apply across the org.

RESULTS (VERIFIED, MID-2026)

• 20+ actively maintained repos in the GitLab org.
• ≥80% line coverage required for lit registry publish (CLI v1).
• Public benchmarks dashboard at li-langverse.github.io/benchmarks.
• Cursor agent supervisor ships with a mock CI backend so pipelines stay deterministic without LLM

spend.

WHAT THIS CASE STUDY DEMONSTRATES

• Systems architecture for a language ecosystem, not just a compiler demo.
• Compile-time contracts and race rejection as product requirements.
• Org-wide agent automation that stays reproducible in CI.

WHAT I WOULD IMPROVE NEXT

• Tighten end-to-end install stories from compiler Pages builds into lip registry consumers.
• Expand benchmark fixtures that gate roadmap milestones automatically.
• Mature kernel/OS experiments (lik / li-os) behind clearer milestone gates.

LINKS

• Org explore: gitlab.lilangverse.xyz/explore
• Compiler: gitlab.lilangverse.xyz/li-langverse/lic
• Benchmarks: li-langverse.github.io/benchmarks
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