Loop Engineering

Building Autonomous Systems That Prompt Themselves
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he Evolution of Work:
From Manual Operation to Autonomous Loops

One-Shot Prompting Traditional Automations

Agentic Loops
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I don’t prompt Claude anymore. I have loops

fata running that prompt Claude... My job is to

— write loops.

— Boris Cherny (Anthropic)

Data flow stops
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The Anatomy of an Agentic Loop: The ReAct Circuit

Perceive (Ingest)
_ ~_Ingests real-world signals

Feedback Loop /- :
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Observe (Feedback)

Captures outcome,
updates context

Reason (Evaluate)

Evaluates progress
against goal

The loop runs until

the Verification Gate |\

returns TRUE or a |

termination limit |
1s reached.

¥

Act (Execute)
Executes real-world calls

| Plan (Strategize)
Selects immediate
action or sub-tasks
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The 4-Level Stack: Encapsulating Complexity

Level 4: Hill Climbing Loop

Automates system improvement.
Rewrites harness config based
on production traces.

Level 3: Event-Driven Loop

— Background execution triggered by
schedules, webhooks, or channels.

Level 2: Verification Loop

: Grader checks output against
ﬁﬁi: rubric. Routes feedback on failure.
| (|
5 7 -
j L ~ Level 1: The Agent Loop
4 | Model plans and calls tools
ng HHHE%% ”ﬁi' - A repeatedly in isolated environment.
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Core Environmental Primitives: The System Requirements ~

o

Worktrees (Isolation)

Prevents parallel agents
from colliding. Gives each
sub-agent a clean checkout.

o

o)

Connectors (Reach)

MCP servers that allow the
loop to read issue trackers,
databases, or post updates.

Skills (Context)

Codifies project knowledge
in SKILL.md so the loop
doesn’t re-derive context
from zero.

State (Memory)

The agent forgets; the repo
doesn’t. Tracks done/next
state between runs.

<%,
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Adversarial Code Review: The Maker vs. Checker Architecture

Path A: Failure: Sends error payload back to Maker

ML
,

Implementer
Sub-Agent
(Maker)

Drafts code. Fast,

high-execution model.

Verifier
Sub-Agent
(Checker)

J

Cnde S passed
forward, never

directly to production. |

High-reasoning model.
Checks output against
SKILL .md and test
suite.

-

Path B: Success:
Outputs verified
code

Hedm

Termination
Gate

Key Insight Box

A loop running unattended is a loop making mistakes unattended. Splitting the maker
from the checker is the only way to trust the exit condition.
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Tactical Implementation: Giving the Engine a Compass

r‘

> /goal Achieve 85% test coverage as reported by pytest-cov ‘

The Compass
Provides a verifiable, scoped, metric-based completion criterion.

> [loop run pytest test/auth --fix-failures ]

The Engine
Forces the agent to cycle through assess-act-verify until the goal is met.

.

[} claude -p '/loop fix linting errors' > loop.log 2>&1

Autonomous Mode
Removes the human entirely. Enables persistent background workers via OS schedulers.

va

.
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' Blueprint I: Test-Driven Bug Fixing

Trigger Event-Driven. Fires on opened Pull Request or Cl pipeline failure.

Initial Context Passes specific Cl error logs and target directory to workspace.

A ae

Sub-Agents Planner: Maps dependencies. Executor: Fixes one test at a time.

Verification  Executes test suite after edits. Blocks progression until green.

Termination Goal: All tests pass and lint is clean.

N AN AN
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I Blueprint I: Autonomous Documentation Gene'ration"'“

>2 Trigger Schedule-Based. Runs nightly via a cron job on main branch.

\/ \/._._
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\/

Of} >> Verification  Semantic review against brand context. Scripts verify markdown link
&

>> Termination Goal: Every exported function has link-verified documentation.

Y N

—
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Blueprint lll: Complex Stack Migration

Trigger: Human-Initiated execution of Phase 1.

= =

N =7

Checkpoint 1: Auth Migration

Action: /loop migrate
Supabase Auth to Clerk

Termination: Test suite
confirms login success.
System halts.

XXX

— —N
Checkpoint 2: Data Layer

Action: /loop swap NextlS
API for Convex mutations

Termination: SKILL.md
schema rules met. DE
querlies typed.

N —
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Checkpoint 3: Framework Swap

Action: /loop migrate NextJS
pages to React/Vite

Texrmination: Vite build
succeeds with zero errors.

Do not use a single goal for a full migration. Break it into verifiable checkpoints
to preserve context and ensure audibility.
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' Managing Unknowns: The Task Suitability Diagnostic

Goal Clarity
(Ambiguous to Verifiable)

A
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Fragile Automations e

Clear Goals, Open Environment.
(e.g., Web scraping).
High risk of silent API retries.
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The Sweet Spot o

Clear Goals, Closed Environment.
(e.g., Fixing failing tests).
Highly suitable for autonomous loops.

T

I 1 Y | |
ITrrrrni T rTerergprrirrirrprriirrrprrerreT T Inl |

NN FE NN F ANy FNY

[-I[II|i1II[1|[][II11IIIII

A IS S ) O Y ) o ) I
rrrrejrigial Frrrrrrryprerlrirrreryprre i rrery rrrireryrererrnld

& b

Requires Handoffs 02

Ambiguous Goals, Closed Environment.
(e.g., Improve code quality).
Requires strict checkpoints.

- ———

HH>

Environment (Unstructured to Rule-Based)
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The Financial Physics of Loops: Context Carryover

SLICE 2: Iteration 5 /// f )
SLICE 1: | . An unmonitored
Iteration 1 I / == % codebase refactor
Prompt + 4 G et % loop can consume
Failed Tool output, / over 180 .000
System Prumpt] > Calls S e@ITOIrs, memory % ' :
(500 tokens) + Traces ol % tokens per session,
System Prompt 15k tokens % leading to
Cost: ¢ B (5@‘3 Lokens) massive runaway
Cost: T3 { )
Cost: $$$ ]

Because LLMs are stateless, every iteration repays
the cost of the entire accumulated history.
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“Cost Governance & Dynamic Interrupts

Risk Mitigation Table

p
Risk Technical Mitigation
Vector Mechanism Strategy
Halts execution
Runaway = Semantic Loop | if agent circles
Loops Breakers the same semantic
state.
: : Trips if
Silent Tukecniffulﬂmty consumption
Retries R exceeds 10k
tokens/minute.
Budget Code-Based Cﬁggﬁggggigg)
Exhaustion Guards budget limits.
h

Dynamic Interrupt Flowchart

) Normal Autonomous
Execution

!

High-Risk Node Hit |

(e.g., DB Wipe) | I
7
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System Freezes

ToolApprovalRequest
to Dashboard

State

v
[ Human Approves ]

ua{ Loop Resumes ]*ﬁ-’J
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pas
Synthesis: The System is the Asset, Not the Prompt
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The ultimate goal of Loop Engineering 1is replacing yourself as the person who prompts the
agent. We are moving from cognitive labor (typing prompts) to cognitive capital allocation
(designing autonomous systems). The leverage belongs to the engineer.
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" Glossary of Loop Engineering

ReAct Pattern

Sub-Agent

Worktree

Context Carryover
Deterministic Goal
Semantic Loop Breaker
HOTL (Human-on-the-Loop)

Dynamic Interrupt

Architecture alternating Reasoning steps
with Actions to prevent blind retries.

Isolated LLM worker deployed within a loop.

Isolated Git directory ensuring parallel
agents do not collide.

Escalating token cost of passing
historical logs into new iterations.

Clear, objectively verifiable exit
condition.

Guardrail that halts an agent repeating
identical thoughts.

Oversight model where humans intervene
only for high-risk exceptions.

System freeze that saves state and
requests human approval.
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