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Self-defining systems

Q: Can agents design, develop, and operate
systems end-to-end?
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Research challenges
Specifying objectives
Searching over architectures
Efficiently rejecting hypothesis
Ensuring security and robustness
Knowing when to stop

Portion size of “bitter lesson”



Case study 1: A self-defining
operator for distributed applications

Shihang Li, Tom Anderson, Ratul Mahajan,
Simon Peter, Luke Zettlemoyer



Operating distributed applications
Must maintain high availability despite the diversity of faults

SREs leverage a lot of operational context and history to lower MTTR



Self-defining operator

Autonomous and learning operator for distributed applications
Deploys applications from source and keeps them healthy

Creates and updates its own operational code and memory
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Case study 2: VibeServe: A
bespoke LLM serving system

Keisuke Kamahori, Shihang Li,
Simon Peter, Baris Kasikci

https://arxiv.org/pdf/2605.06068
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LLM serving systems

Goal: Efficiently map models to underlying hardware

Examples: vLLM, SGLang, TensorRT-LLM
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Generic serving today

Generic runtimes cover common cases.
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Need specialization for
models, workloads, HW

Cannot handle the wide
diversity of possibilities



VibeServe's approach VibeServe

One bespoke serving system per
(workload, model, hardware) target. outer loop
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VibeServe performance on uncommon scenarios

Predicted-output code editing 595y

Cursor-style long edits

Long shared context 3 45x

RAG-style prompts

Streaming voice transcription
8 P 1.69x

Real-time

On-device image generation
6.27x
MacBook (Apple Silicon)

Matches vLLM and SGLang on common scenarios



Self-defining systems

Q: Can agents design, develop, and operate
systems end-to-end?

A: Yes (likely)



What might you be doing in a few years?

Writing specs and benchmarks

Developing formal methods for correctness, performance



