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—— THE 1060606x ARCHITECTURE

Al Is a Car.

The full teardown — every subsystem, how to tune
it, and why the leap was never a bigger engine.

BY MIKE RODGERS, RIG OPERATOR -+ PROOF-FIRST = 18 MIN READ

veryone is shopping for a bigger engine. A new model drops, the benchmark goes up

four points, and the whole industry rewrites its roadmap around it. I have built and

operated Al inside a $6B health system, a $60M manufacturer, and a teletriage
network across 14 emergency departments. In not one of those did a bigger model fix the
thing that was actually broken. The model was almost never the problem. The architecture
around it was. That is the entire thesis of this paper, and it is also the thing nobody selling
you Al wants you to believe — because the architecture is the part they can't ship you in a
slide.

So here is the frame I use with every client, the one I narrate in the ninety-second RIG film: Al is a car.
Not a metaphor for a deck — a working model you can tune. A car is a system of subsystems. The engine
matters, but a Formula 1 engine bolted to a Civic chassis with bicycle brakes and no telemetry is not a
race car. It is a way to die in turn one. The 1000x leap — the difference between a stalled pilot and a
machine that prints money in production — comes from how the parts are assembled, governed, and
tuned together. Take it apart. Tune every part. Put it back together. Optimize. Integrate it into the
product. Govern every slice. That is the whole job.

This is the long version: the real mechanics, the math I actually run, the tuning playbook for each
subsystem, the workflows, and the parts where I got it wrong and what it cost. If you came here for
hype, the door is behind you. If you operate a business and you want to know how the machine is
actually built, keep reading.

"The 1000x leap was never a bigger engine. It was always the
architecture.”

— THE CLOSING LINE OF THE RIG FILM

—— §1 THE TEARDOWN



Eight subsystems, one machine

Pop the hood. An Al system that does real work has eight subsystems, and each one maps cleanly onto a
car part you already understand. The mapping isn't cute — it's load-bearing, because it tells you where
to look when the thing underperforms. When a car is slow, a good mechanic doesn't reflexively swap
the engine. They ask whether it's fuel, transmission, drag, or a sensor lying to the ECU. Same discipline
here.

THE RIG CAR MAP

PART SUBSYSTEM WHAT IT ACTUALLY GOVERNS

Engine The model Raw reasoning. The thing everyone obsesses over and over-buys.

Transmission  Inference How model power reaches the road — vLLM, TensorRT, batching,
quantization.

Fuel Context Compute and token budget. What you feed it, and what each mile costs.

Wiring Tools APIs and MCP. The harness that lets the model act on the world.

Sensors Retrieval RAG and grounding. How the machine knows what's true right now.

ECU Orchestration Governed routing — which model, which tool, which path, under what rules.

Brakes Guardrails Safety and control. The thing that lets you drive fast because you can stop.

Dashboard Observability Full visibility and control. If you can't see it, you can't tune it.

Notice what the engine isn't: it isn't the whole car, and it isn't where most of the available performance
is hiding. In my builds, swapping to a frontier model from a strong open one moves end-to-end quality
by maybe 10—20% on the tasks that matter. Re-architecting the seven subsystems around it routinely
moves throughput, cost, and reliability by 10—50x%. That asymmetry is the whole game. Let's tune each
part.

—— g2 TUNING EVERY PART



Take it apart, tune it, rebuild

01 - ENGINE

The model— buy the smallest engine that wins

PART: THE MODEL - FAILURE IT CAUSES: PAYING FRONTIER PRICES TO DO CLERICAL WORK

The instinct is to put the biggest engine you can afford in every car. Wrong. You match the engine to the
route. Most production work — classification, extraction, routing, drafting against a template — is
highway cruising, not qualifying laps. A small, fast model on rails will beat a frontier model with no
rails, every time, on the metric that pays: completed, correct work per dollar.

HOW TO TUNE IT

Build a model ladder, not a model choice. Tier work by difficulty and route it (that's the ECU's job, §6). I
run a cheap model for the 70-80% of traffic that's routine, a mid model for reasoning, and a frontier model
reserved for the genuinely hard, irreversible, or customer-facing slices. Evaluate every tier against a fixed
task set before you commit — accuracy on your data, not the public leaderboard. The leaderboard is

someone else's route.



02 - TRANSMISSION

Inference — where power reaches the road

PART: INFERENCE STACK (VLLM / TENSORRT-LLM) - FAILURE IT CAUSES: A STRONG MODEL THAT'S UNUSABLY
SLOW AND EXPENSIVE

This is the most under-tuned subsystem in the industry, and the one that pays the fastest. A great
engine with a bad transmission spins its wheels. The transmission is your serving layer: batching, KV-
cache reuse, quantization, speculative decoding, the works. The same model on a naive serving path
versus a tuned one is a 5—20x difference in tokens-per-second-per-dollar — for identical output quality.

INFERENCE THROUGHPUT — THE GEARS

# Continuous batching: the single biggest lever
effective_throughput = batch_size x per_seq_tps x gpu_util

# vLLM's PagedAttention raises usable batch_size by
# sharing the KV cache instead of over-reserving it:

usable_batch = vram_for_kv / kv_bytes_per_token / max_seq_len

# Quantization (FP16 - INT8/FP8) cuts kv_bytes_per_token,
# which raises usable_batch — often 2x throughput for ~1% quality 7loss.

HOW TO TUNE IT

Serve with vLLM or TensorRT-LLM, never a bare model.generate() loop in production. Turn on
continuous batching. Quantize to INT8/FP8 and re-run your eval set — if quality holds (it usually does),
you just doubled capacity for free. Add speculative decoding for latency-sensitive paths. Measure p50 and

P99 latency and tokens/$, not "it feels fast.” Feelings don't show up on the invoice.



03 - FUEL

Context — the fuel you burn every mile

PART: CONTEXT WINDOW + COMPUTE BUDGET - FAILURE IT CAUSES: BLOATED PROMPTS, CONTEXT ROT, RUNAWAY
BILLS

Context is fuel, and most teams drive with the tank flooding the engine. They stuff the entire knowledge
base into every prompt because the window is big now, and they pay for it twice — once on the invoice,
once in quality, because a model swimming in 100k tokens of mostly-irrelevant context reasons worse,
not better. This is "context rot," and it's real. Fuel economy is a design discipline, not an afterthought.

THE UNIT ECONOMICS OF A REQUEST

cost_per_request = (P x c_in) + (G x c_out)
P
G

prompt tokens c_in = input price / token

output tokens c_out = output price / token
monthly_spend = cost_per_request x requests/mo

# Cut P with retrieval (feed the 5 right chunks, not 500).
# Cut repeated P with prompt caching (system prompt billed once).

# A 60k-token prompt trimmed to 6k is a 10x fuel cut — same answer.

HOW TO TUNE IT

Treat tokens like a fuel budget with a hard cap per request. Retrieve, don't dump (85). Cache the static
parts of the prompt. Summarize long histories instead of re-sending them. Set a per-task token ceiling and
alert when a workflow blows it — a runaway agent loop is a stuck throttle, and it will empty the tank in an

afternoon. The cheapest token is the one you didn't send.



04 - WIRING

Tools — the Aiarness that lets it act

PART: APIS, FUNCTION-CALLING, MCP SERVERS - FAILURE IT CAUSES: A BRILLIANT MODEL THAT CAN ONLY
TALK, NEVER DO

A model with no tools is a driver with no controls — it can describe the route beautifully and move the
car nowhere. The wiring is every API, function, and MCP server the model can call: read a CRM, file a
quote, query a database, send for human approval. This is what turns a chatbot into an operator. Bad

wiring — vague tool descriptions, no schemas, no error handling — and the model misfires: calls the

wrong function, hallucinates arguments, loops.

HOW TO TUNE IT

Define tools like API contracts: tight JSON schemas, one clear responsibility each, descriptions written for
the model, not for you. Standardize on MCP so tools are reusable across every agent instead of re-wired per
project. Make every tool return structured success/error the model can reason about. And keep the toolbox
small per agent — twenty tools in one prompt is a model staring at a dashboard with forty unlabeled

switches. Give each agent the five it needs.



05 - SENSORS

Retrieval — fiow it Fnows what's true now

PART: RAG + GROUNDING - FAILURE IT CAUSES: CONFIDENT ANSWERS FROM LAST QUARTER'S REALITY

The engine knows the world as of its training cutoff. Your business changed this morning. Sensors —
retrieval — are how the machine perceives the present: the right document, the current price, this
customer's actual history, pulled in at request time. Grounding is what separates a system that cites
from one that guesses. In regulated work, this is the difference between a tool you can deploy and one

your compliance team Kkills on sight.

RETRIEVAL QUALITY — THE TWO NUMBERS THAT MATTER

recall@k = relevant chunks retrieved in top-k / total relevant

precision@k = relevant chunks retrieved in top-k / kK

# Low recall - the answer's source was never fetched - it guesses.

# Low precision - right answer buried in noise - context rot (83).

# Hybrid score = a-(semantic similarity) + (1-a)-(keyword BM25)

# then re-rank the top-N with a cross-encoder before it hits the engine.

HOW TO TUNE IT

Chunk on meaning, not character count. Use hybrid search (semantic + keyword) — pure vector search
misses exact part numbers, names, and codes that your business runs on. Add a re-ranker so the top 5 are
actually the top 5. Then measure recall@k against a labeled question set — if the right chunk isn't in
the retrieved set, no engine on earth saves the answer. Force citations and verify them; an unverified

citation is a sensor reporting a road that isn't there.



06 - ECU

Orchestration — the governed brain

PART: ROUTING + GOVERNANCE - FAILURE IT CAUSES: EVERY REQUEST HITS THE EXPENSIVE ENGINE; NOTHING
IS CONTROLLABLE

The ECU is the engine control unit — the chip that decides, thousands of times a second, how much fuel,
which gear, what timing. In an Al system it's the orchestration layer: which model handles this request,
which tools it may use, which path it takes, and crucially, under what rules. This is where "governed"
stops being a brochure word and becomes code. Without an ECU you have a fleet of unsupervised
models making irreversible decisions and a bill you can't explain. With one, every slice is routed, logged,
and gated.

| ECU - governed router 1

request - | classify difficulty —» route to engine tier |

[ : 1 |

v v v |
small mid frontier < cost & risk aware |
| | |
T
v

tool + retrieval calls —» guardrail gate — output

v v

log every slice —» dashboard |

HOW TO TUNE IT

Make routing explicit and cheap to change — a config, not a code rewrite. Route by difficulty and by risk: a
low-stakes summary goes to the small engine; a contract clause or a clinical decision goes to the frontier
engine and through human approval. Every routed slice gets an ID, a log line, and a gate. This is the heart
of how RIG runs 100+ agents in production without it turning into chaos: every component is a slice,

and every slice is governed.



07 - BRAKES

Guardrails — brakes are what let you go fast

PART: SAFETY + CONTROL - FAILURE IT CAUSES: ONE BAD AUTONOMOUS ACTION THAT ENDS THE PROGRAM

Amateurs think brakes slow you down. Drivers know brakes are the only reason you can take the corner
at speed — you commit harder because you trust you can stop. Guardrails are the same. Input
validation, output checks, permission scopes, approval gates on anything irreversible, a kill switch. The
business that trusts its brakes is the one that lets the machine actually do the work, because a mistake
gets caught at the gate instead of in the wild.

HOW TO TUNE IT

Classify every action by reversibility. Reversible work (draft an email, tag a record) runs autonomously.
Irreversible or high-blast work (send the email, move money, deploy, delete) requires an explicit typed
human approval — what I call a Gate-D. Validate inputs against schemas, check outputs against rules
before they leave the building, and scope each agent's permissions to exactly what its job needs and nothing
more. Build the kill switch first, not last. You will need it once, and that once will justify the whole

subsystem.

08 - DASHBOARD

Observability — if you can't see it, you can't tune it

PART: TRACING, METRICS, EVALS - FAILURE IT CAUSES: FLYING BLIND; "IT FEELS WORSE" WITH NO WAY TO
PROVE IT

You would not drive at 140 with the gauges taped over. Yet most Al gets shipped exactly that way — no
traces, no per-slice cost, no quality metric, just vibes and a monthly invoice that surprises everyone. The
dashboard is full visibility: every request traced end to end, cost and latency per slice, quality scored
continuously, drift caught before a customer catches it. This subsystem is what makes every other
subsystem tunable, because tuning without measurement is just superstition.

HOW TO TUNE IT

Trace every request — model, tools called, tokens, retrieval hits, latency, cost — with a single trace ID. Run
an automated eval set on every change so you catch a regression before your users do. Put cost-per-slice on
a board a CFO can read. Alert on drift in quality, latency, and spend. The dashboard pays for itself the first
time it turns "the Al feels worse this week" into "retrieval recall dropped 12% Tuesday when the index re-

built — here's the fix."

—— §3 THE MECHANICS



Where the 1000~ actually comes from

Here's the math that makes the thesis concrete. People hear "1000x" and assume it's a single
miraculous jump from a smarter engine. It isn't. It's multiplicative gains across independent
subsystems — and multiplication is how modest, boring, individually-unglamorous wins compound
into something that looks like magic from the outside.

THE ARCHITECTURE MULTIPLIER

total_gain = G_engine x G_transmission x G_fuel x G_sensors x G_ecu

# A modest, realistic win in each subsystem:
engine = 1.5x (right-sized model on rails)
transmission = 8x (vLLM batching + quantization)
fuel = 10x (retrieval + caching vs dump-it-all)
sensors = 3x (hybrid retrieval + re-rank - fewer retries)

4x (route 75% of traffic to a cheap engine)

N

ecu

total = 1.5 x 8 x 10 x 3 x 4 = ~1,440x on cost-efficiency
# No single part did it. The architecture did it.

Those numbers are illustrative, not a guarantee — your route is your own. But the shape is exactly right,
and it's why I refuse to lead with the engine. If I make the engine 2x better and leave the other seven
subsystems untouched, I've shipped a 2x system. If I tune the whole car, the gains multiply. This is also
why "just wait for the next model" is the most expensive advice in the industry: it tells you to sit on your
hands optimizing the one factor with the smallest exponent while ignoring the six with the largest.

An Fl engine in a Civic with bicycle brakes is not a fast car. It's an
expensive way to crashi. The performance was always in the
assembly.

—— §4 THE HOW-TO

Rebuilding a business function as a car

Theory is cheap. Here is the actual sequence I run to take one business function apart and rebuild it as a
governed machine. I'll use a real shape: a manufacturer's quote-to-order desk — the function that, on
the flagship build, went from $510k to $1.8M in product revenue and 21% to 78% margin in ninety days.
Same eight subsystems, applied to one painful, money-leaking process.

THE WORKED EXAMPLE: THE QUOTING DESK



The before-state is the one every operator recognizes. A customer emails a request for a quote. It lands

in an inbox. A salesperson eventually opens it, hunts down specs across three systems, eyeballs a price,

and replies — two days later, if the deal hasn't already gone cold. The work leaks at every joint. Here's

the rebuild, subsystem by subsystem.

®

®

O 0 0 6 O

Take it apart (map the function). Trace the real path of one quote, end to end, and mark
every place a human waits, re-keys data, or guesses. Those leaks are your tuning targets. Don't
automate the process you have — automate the process you should have, with the leaks designed
out.

Sensors first (grounding). Wire retrieval into the product catalog, the pricing rules, and the
customer's order history. Now the machine can answer "what does this customer get, at what
price" from current truth — not a salesperson's memory. Measure recall@k against real past
quotes.

Wiring (tools). Give the agent the controls: read the inbound email, query the catalog, pull
customer history from the CRM, draft the quote in the real template, and file it for approval.
Each a tight, schema'd tool.

Right-size the engine. Parsing the request and extracting line items is small-engine work.
Pricing judgment on a non-standard configuration is mid-engine work. Only the genuinely
ambiguous, high-value deals touch the frontier engine. The ECU decides which.

ECU (governed routing). Route by value and risk: a standard reorder auto-drafts and goes
straight to a rep for a one-click send; a $400k custom job routes through the senior estimator.
Every quote gets a slice ID and a log line.

Brakes (the gate). No quote leaves the building unapproved in the early weeks — Gate-D on
every send. As the dashboard proves the machine's pricing matches the humans', you widen the
autonomy on the low-risk lane. Brakes are what let you eventually go fast.

Dashboard (prove it). Track quote turnaround, win rate, margin per quote, and cost per quote
on a board the owner reads daily. The function is now visible for the first time in the company's
history — which means it's finally tunable.

Optimize, then compound. With the dashboard live, you tune the leaks that show up: a
retrieval gap here, a pricing rule there, a lane that can safely go autonomous. The machine gets
faster and earns more every quarter — because now you can see where it's slow.

Quote turnaround went from two days to minutes. The reps stopped doing data-entry and started

closing. Margin climbed because pricing stopped being a tired guess at 4 p.m. and started being a

grounded, rule-checked, consistent calculation. None of that came from a smarter model. It came from

assembling the eight subsystems around the one function that was bleeding.

g5 THE WORKFLOWS



How RIG runs it in production

A car you tune once and never measure again drifts back to broken. The same is true here, so the build
is wrapped in two repeating workflows that keep the machine honest.

The build loop: spec —* gate — prove

Every slice we ship runs the same loop. Intent gets written down and grilled before anything is built —
three rounds of "what breaks this?" before a line of code. Then it's researched, spec'd, built, and
adversarially verified: we deliberately try to make the guardrail fail to prove it actually catches the
failure. A gate that won't turn red on a planted fault is theater, not a gate. Only then does it ship, sealed
with a proof artifact — what we call a ProofPacket — that hash-binds the result so "done" means

something you can audit, not something somebody asserted in a stand-up.

PROOFPACKET — "DONE" YOU CAN VERIFY

{
"artifact_hash": "sha256:..", # the exact thing that shipped
"sources": [paths, urls]l, # no source, no claim
"gates": {safety: PASS, eval: PASS, cost: PASS},
"signer": "agent + human",

"timestamp": ".."

# Proof, not assertion. If it isn't sealed, it didn't happen.

The operating loop: monitor — tune — compound

Once live, the dashboard runs continuously and the team tunes against what it shows — not against
opinions. Retrieval recall, cost per slice, p99 latency, win rate, drift. When a number moves the wrong
way, the trace tells you which subsystem to open. This is the part most "AlI projects" skip entirely: they
hand over a pilot and leave. The compounding only happens if someone keeps tuning the car after the

demo ends. That continuity is the actual product.

—— §6 LESSONS

What broke, and the fix

I've assembled enough of these to have broken every subsystem at least once. The expensive lessons are
worth more than the wins, so here are the real ones, plainly.



BROKE - THE ENGINE FALLACY

Early on I'd reach for the biggest model by reflex and watch the bill balloon while quality barely
moved. I was tuning the factor with the smallest exponent.

FIX

Right-size the engine, route by difficulty, and put the saved budget into transmission and sensors —
where the multipliers actually live. Cost dropped, quality rose. The opposite of what the leaderboard
told me to do.

BROKE - DROWNING THE ENGINE IN FUEL

Big context windows tempted me to dump entire knowledge bases into the prompt. Quality went down
— the model lost the signal in the noise — and every request cost a fortune. Context rot, in the wild.
FIX

Retrieve the few right chunks, cache the static prompt, summarize histories. A 60k-token prompt

became 6k with better answers. Less fuel, more range.

BROKE - SENSORS LYING TO THE ENGINE

Pure vector search kept missing exact part numbers and customer names — the precise tokens a
manufacturer's quote depends on. The model answered confidently from the wrong chunk.

FIX

Hybrid retrieval (semantic + keyword) plus a re-ranker, then measure recall@k on a labeled set. The

answer quality problem was never the engine. It was a blind sensor.

BROKE - NO BRAKES, THEN A SCARE

An autonomous agent with too-broad permissions took an action it shouldn't have in a staging
environment. Reversible, thankfully — but a clear preview of how a production version ends a whole
program.

FIX

Reversibility-based gating and a kill switch built first. Irreversible actions require a typed human

approval, full stop. We drive faster now precisely because the brakes are real.

BROKE - FLYING WITHOUT A DASHBOARD

A client reported the AI "felt worse." With no tracing, I had nothing but anecdotes — and spent two
days debugging blind.

FIX

Trace everything, eval on every change, cost per slice on a board. Now "it feels worse" becomes "recall
dropped 12% when the index rebuilt Tuesday." Observability isn't overhead. It's the steering wheel.



BROKE - THE PILOT THAT NEVER BECAME A CAR

The hardest lesson isn't technical. It's that ~95% of Al pilots die because they're a widget bolted onto a
stalled company — a demo, not a machine, with no owner after the applause.

FIX

Build the whole apparatus, governed, in production, and then keep building it out. A car gets you

somewhere. A demo gets you a meeting. Ship the car.

Strip away the metaphor and the claim underneath is simple and testable: the value of an Al system is
set by its weakest tuned subsystem and the discipline that governs all eight together — not by the size of
the engine. Every operator I've built for already had access to the same models as everyone else. What
they didn't have was the assembly. That's the whole edge, and it's an edge you build, not buy.

The 1000x leap was never a bigger engine. It was always the architecture. Now you know how the car is
built.

—— WORK WITH MIKE

I don't advise on Al I operate businesses with it.

If you run a company and there's money leaking from a function that won't ship — quotes, follow-ups,
intake, the back office — that's a car waiting to be built. Tell me what's broken. I read every message
myself; no scheduler, no funnel, no junior account manager.

Start with a $2,500 AI Opportunity Report — I take your business apart on paper and hand you the
teardown: which functions to rebuild first, which subsystems are bleeding, and the route to production.
Or bring me on as a Fractional CAIO and I'll build the apparatus and keep tuning it every quarter you

own it.

(262) 343-5680 - Mike@RodgersIntelligence.com

Rodgers Intelligence Group
Mike@RodgersIntelligence.com - (262) 343-5680

EVERY COMPONENT A SLICE - EVERY SLICE GOVERNED - PROOF, NOT ASSERTION
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