
THE AI-ENABLED OPERATIONS SERIES REFERENCE ARCHITECTURE

Agentic
Operations
Architecture
Build autonomy that stays accountable.

A reference architecture for coordinating authority, work, intelligence, action, 
evidence, and recovery across multi-agent systems.
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HOW TO READ THE SYSTEM AGENTIC OPERATIONS ARCHITECTURE

The whole system reads in three lanes. Authority controls the boundaries.
Work moves inside them.
Evidence shows what happened.
Recovery closes the loop.

LANE 01 · AUTHORITY

Who decides & 
approves
Human authority sets the boundary the 
system works inside.

Direction & policy
Goals, constraints, budgets

→ Approval thresholds
Protected & high-impact decisions

→ Escalation & accountability
Owns the outcome

LANE 02 · WORK

Who routes, performs 
& reviews
Bounded roles move work through 
defined lanes.

Orchestrator routes
Sequences & assigns work

→ Specialist agents perform
Act inside defined lanes

→ Independent review validates
Validates high-impact output

LANE 03 · EVIDENCE

What is recorded & 
recovered
Every action stays observable and 
recoverable.

Ledger records
Heartbeat · decision · cost · outcome

→ Monitoring checks
Detects unhealthy state

→ Recovery restores
Pause · roll back · escalate

RUNNING EXAMPLE Customer onboarding exception — the owner approves, agents prepare the follow-up, the ledger proves what happened, and recovery closes the loop if it stalls.
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THE OPERATING PROBLEM AGENTIC OPERATIONS ARCHITECTURE

More agents do not create 
an operating system.

Agents can research, draft, classify, route, build, and execute. The system 
becomes fragile when that work moves without shared context, bounded 
authority, independent review, or a recovery path.

Agent
research · draft

Agent
classify · route

Agent
build · commit

Agent
execute · send

conflicting outputs

duplicate work
↳ hidden human cleanup

stalled exception

01

LOCAL 
OPTIMIZATION
Each agent completes its 
own step while no one 
owns the end-to-end 
outcome.

02

AMBIGUOUS 
AUTHORITY
Work progresses because 
an agent can act, not 
because the right decision 
has been made.

03

INVISIBLE 
INTERVENTION
Human cleanup, overrides, 
and exception handling 
remain hidden behind 
apparent automation.

04

UNCONTROLLED 
FAILURE
Errors propagate because 
the system cannot pause, 
explain its state, or recover 
cleanly.

The unit of design is not the agent. It is the operating loop around the agent.
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THE REFERENCE ARCHITECTURE AGENTIC OPERATIONS ARCHITECTURE

Six layers turn autonomous activity into 
accountable execution.

01 Direction sets the rules. 04 Action changes the environment.
02 Orchestration moves the work. 05 Evidence makes work visible.
03 Intelligence decides within bounds. 06 Recovery restores control.

01 DIRECTION Objectives, policy, budgets, and protected decisions. Human leadership

HUMAN AUTHORITY BOUNDARYescalate → Direction

02 ORCHESTRATION Intake, sequencing, routing, state, and exception ownership. Orchestrator

03 INTELLIGENCE
Skills, context, memory, reasoning, and model selection.

Bounded specialist roles

04 ACTION
Tools, APIs, code, and external systems.

Controlled execution

05 EVIDENCE Heartbeats, decisions, costs, outcomes, and review records. Observable system

06 RECOVERY
Pause, alert, retry, reassign, rollback, 
escalate, and learn.

Human & automated controls

①

② ③

④

⑤

EXAMPLE · CUSTOMER ONBOARDING EXCEPTION

① incomplete intake routed ② missing requirements identified ③ approved follow-up prepared ④ decision recorded ⑤ pause or escalate if 
unresolved

Every action should have an owner, a boundary, a visible 
state, and a recovery path.
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OPERATING ROLES & AUTHORITY AGENTIC OPERATIONS ARCHITECTURE

Separate initiative from 
authority.

Accountability comes from distinguishing who identifies work, who 
performs it, who reviews it, and who retains decision authority.

work review

escalation authority

HUMAN OWNER
Sets direction, approves protected decisions, owns spend, and remains 
accountable for outcomes.

HUMAN AUTHORITY

ORCHESTRATOR
Accepts work, sequences activity, assigns lanes, manages dependencies, and 
maintains operating state.

SPECIALIST AGENTS Bounded work using defined skills, tools, 
and completion conditions.

lane · research lane · build lane · execute

INDEPENDENT REVIEWER
Challenges outputs, verifies higher-impact 
changes, and prevents self-approval.

RELIABILITY CONTROL ↻
Monitors health, detects exceptions, initiates 
approved recovery, and escalates 
uncertainty.

direction · policy escalate · spend

assign · sequence status · output for review
approve / rejecthealth · recovery

incidents · uncertainty

EXAMPLE · CUSTOMER ONBOARDING EXCEPTIONOrchestrator routes the incomplete intake · Specialist Agent prepares the follow-up · Independent Reviewer validates high-impact output · Human Owner decides policy exceptions.

PROTECTED DECISIONS

Human Owner
WORK SEQUENCING

Orchestrator
BOUNDED EXECUTION

Specialist Agents
HIGH-IMPACT VALIDATION

Independent Reviewer
PAUSE & RECOVERY

Reliability Control

No single agent should initiate, approve, and verify its own high-impact action.
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AN IMPLEMENTATION PATTERN AGENTIC OPERATIONS ARCHITECTURE

The runtime is the body. Skills and 
memory are the brain.

Separate stable system infrastructure from behavior that must evolve 
quickly — and apply the right control path to each.

THE BODY gated · tested · reviewed

Controlled Runtime
Scheduler Authentication Orchestrator Tool clients

Deployment controls Recovery

SYSTEM UPDATE PATH — GATED

branch → test → review → deploy → verify

MINIMUM ARTIFACTS

Runtime configuration · Integration clients Deployment pipeline · Recovery procedure

LOADED AT RUN 
TIME

THE BRAIN fast · reversible · validated

Skills, Context & Memory
Skills Context Memory Policies Examples

BEHAVIOR UPDATE PATH — FAST

edit → validate → publish → load

MINIMUM ARTIFACTS

Role definition · Skill file · Context source Memory boundary · Escalation rules

EXAMPLE · BODYExecutes intake checks, sends the follow-up, records the action, and controls retry or pause. EXAMPLE · BRAIN Defines what information is required, how the request is written, and when to escalate.

Change behavior quickly. Change the system through controlled engineering.
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INTELLIGENCE ROUTING AGENTIC OPERATIONS ARCHITECTURE

Use the lightest intelligence that can 
safely complete the work.

Model selection is an operating policy — matched to risk, context, 
latency, cost, and reversibility.

EVALUATE WORK

Risk

Context

Latency

Cost

Reversibility

Evaluate consequence, ambiguity & 
reversibility — then route.

→

route

FAST
BEST FOR

Classification, extraction, routing, formatting, 
and routine reporting.

PRIORITY

Low latency and low cost

EXAMPLE

Standard missing field.

BALANCED
BEST FOR

Coordination, synthesis, planning, and bounded 
implementation.

PRIORITY

Judgment with efficient execution

EXAMPLE

Synthesize account context.

DEEP
BEST FOR

Independent review, ambiguous exceptions, 
recovery, and high-impact decisions.

PRIORITY

Risk reduction and stronger reasoning

EXAMPLE

Policy exception → Deep + Human Owner.

Low consequence · clear inputs → FAST Moderate ambiguity · bounded judgment → BALANCED High consequence · unclear 
exception · low reversibility → DEEP + human control

ROUTING RULE Higher consequence, ambiguity, or irreversibility requires stronger reasoning and tighter human control.

EVERY ROUTE LEAVES EVIDENCE heartbeat · model used · decision · cost · outcome · exception
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CONTROLLED CHANGE & RECOVERY AGENTIC OPERATIONS ARCHITECTURE

From operating signal to verified 
production.

No single agent should identify, implement, approve, and validate its own high-impact 
change. Discovery, review, deployment, and recovery are separate responsibilities.

01 SIGNAL
Health, cost, quality, or reliability 
evidence reveals friction.

02 FRAME
Define the outcome, boundary, 
owner, and acceptance criteria.

03 BUILD
Create an isolated change and 
produce test evidence.

04 REVIEW INDEPENDENT GATE

Deterministic, adversarial, and policy 
checks before release.

05 DEPLOY
Release through controlled 
automation with rollback 
readiness.

06 VERIFY
Confirm live outcome, system 
health, and operating effect.

07 RECOVER & LEARN
Reverse unhealthy changes and 
feed evidence into the next 
improvement cycle.

healthy · close + retain evidence

unhealthy

rebuild → Build

reframe = objective or boundary wrong · rebuild = implementation wrong

HUMAN OWNER
Final authority · approves 
high-impact

escalate

reframe → Frame

RELIABILITY LOOP

heartbeat → digest → alert → recover → learn
EVIDENCE TRAIL

objective · acceptance criteria · tests · review record · deployment evidence · live verification · 
recovery record

Autonomous work can move quickly without becoming opaque or self-authorizing.
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ONE IMPLEMENTATION OF THE REFERENCE ARCHITECTURE IMPLEMENTATION EXAMPLE · SLACK AGENTS

The architecture is portable. This build 
shows one working implementation.

The reference architecture has been implemented as a working agent fleet. The rows 
below show one possible mapping from the operating model to a deployed system — 
not the only valid architecture.

ARCHITECTURE LAYER BUILT COMPONENT WHAT IT DOES STATUS

Human Owner Roman — founder Sets priority, approves outbound & spend, merges protected paths BUILT

Orchestrator / 
Director

Director agent Fleet-health, active check-ins, the human front door, deploys, cross-session memory
BUILT

Specialist Agents Project Manager · Chief of Staff · Continuous Improvement Engineer · 
Staff Engineer

Bounded lanes — Tracker, knowledge work, backlog ranking, code review BUILT

Tool & Runtime Agent loop · scheduled runtime · Slack, Drive & GitHub clients Acts inside scoped permissions; code writes are branch + PR only — never main BUILT

Intelligence Routing Model router Haiku for mechanical work, Sonnet for judgment, Opus for adversarial review BUILT · routed + 
independent review

Memory / Context Company Brain · fleet state Behavior & context load at runtime; edit Drive → new behavior, no redeploy BUILT

Evidence Ledger Heartbeat records · cost monitoring · cache-savings records Durable proof each job ran; spend and caching savings recorded BUILT

Recovery & Change 
Control

Fleet health · independent engineering review · automatic rollback Detects unhealthy state, escalates protected paths to a human, rolls back bad deploys
BUILT

SAFETY INVARIANTS
Cron code writes are branch + PR only, never main · the reviewer is never the author · merge needs a deterministic gate and adversarial review · protected paths always escalate to a human · failed deploys 
auto-revert.
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STAND IT UP AGENTIC OPERATIONS ARCHITECTURE

Start with one lane. Earn the right to 
expand.

Begin with one meaningful workflow, explicit accountability, and a tested recovery path — 
then widen the lane only as evidence justifies it.

EARNED AUTONOMY →

01

CHOOSE THE LANE
Repeated work with visible friction, a 
named owner, and a measurable 
outcome.

OUTPUT → Selected workflow + owner

02

DEFINE THE CONTRACT
Inputs, completion conditions, 
permissions, dependencies, and stop 
conditions.

OUTPUT → Lane contract

03

SEPARATE THE ROLES
Orchestration, execution, 
independent review, and human 
authority.

OUTPUT → Decision-rights map

04

MAKE STATE VISIBLE
Movement, handoffs, decisions, 
intervention, cost, and outcomes.

OUTPUT → State + evidence ledger

05

PROVE RECOVERY
Pause, escalation, reassignment, 
retry, rollback, and manual takeover.

OUTPUT → Recovery runbook

06

EXPAND ON EVIDENCE
Increase scope or authority only 
when quality, reliability, and cost 
justify it.

OUTPUT → Approved expansion

MINIMUM FIRST 
IMPLEMENTATION One workflow One Human Owner One Orchestrator One bounded Specialist Agent One review gate One evidence ledger One recovery path One measurable outcome

THE RESULT Faster execution with clearer ownership, lower hidden intervention, and a system that can recover when conditions change.

The objective is not maximum autonomy.
It is an operating system that can increase autonomy without losing clarity, accountability, or control.

romanbediner.com
10 / 10


