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EXECUTIVE INTRODUCTION

OPENING - FRAMEWORK

Executive Introduction

Why legacy is not automatically bad, and why transformation starts with business problems.

Legacy is not the enemy

Most companies that run on older software already know something their vendors would rather they forget: the
system works. Orders still close. Payments still settle. Staff still know which screen to open on a Monday morning.

That is not a failure of imagination. It is a business that has survived contact with customers.

A legacy system is not automatically a bad system. It is software that already carries the rules of the company — the
discounts that only apply on certain SKUs, the warechouse exception that nobody wrote down, the refund path that
finance trusts. Those rules are why a rewrite feels expensive even before anyone opens a spreadsheet. You are not

replacing a website. You are proposing to rebuild the memory of the operation.

This book is for teams who feel the tension between that memory and the pressure to add Al, a modern storefront, or
a faster internal tool. The tension is real. The answer is not to defend every old screen, and it is not to throw the

system away. The answer is to decide, in order, what the business actually needs to change.

Why the rewrite instinct is risky

When a system is hard to change, a rewrite is the cleanest sentence in the room. One new stack. One new database.
One go-live. The sentence is clean because it hides the work: reconstructing business logic that lives in stored
procedures, cron jobs, and the heads of two people who have been there for a decade. Hidden dependencies surface
only when a forgotten integration stops sending stock updates. Data migration looks simple until two customer

records that were “the same” in the old world are not the same in the new one.

A rewrite concentrates risk at a single cut-over. Until that day, the old system still runs the business and the new one
is a project. After that day, the new one has to be right, immediately, with every exception the old one had learned

the hard way. Incremental modernization spreads the same work across smaller, reversible steps. You put a contract
in front of the old system. You move one workflow. You keep the system of record until the new path has earned the

right to own it.

Rewrites are not never justified. They are justified when the platform cannot be isolated, when the vendor is gone,
or when the cost of leaving the system untouched is already a daily operational incident. Those cases are narrower
than the pitch decks suggest. Most eCommerce teams do not have a platform they must abandon. They have a

platform they must stop touching directly.
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EXECUTIVE INTRODUCTION

Start with the business problem

Al transformation does not begin with a model. It begins with a business problem that is expensive, slow, or error-
prone today. A support queue that repeats the same product questions. A merchandising team that rewrites titles by

hand. A lead form that dies in an inbox. A catalog that cannot be searched in the language customers actually use.

If you start with the model, you will find a place to put it. That is not the same as finding a place that pays for it. The
model does not know your catalog, your refund policy, or which orders finance is allowed to void. Until you attach
intelligence to a workflow that already has an owner, a system of record, and a way to tell whether the work got

better, you have a demonstration.

The rest of this book treats modernization and Al as one program. You cannot safely add retrieval, classification, or
automation to a system nobody can describe. You cannot measure a pilot you never baselined. You cannot scale a

feature that still writes wherever it wants. The work is sequential on purpose.

o1 02 23 04 05
Legacy —> API —_> Al —> Modern —> Scale

FIGURE - MODERNIZATION MOVES CAPABILITY FORWARD IN LAYERS RATHER THAN REPLACING EVERYTHING AT ONCE.

How this book is structured

The framework is seven steps:
Understand — Map — Modernize — Integrate — Add Intelligence — Measure — Scale
Ten chapters sit on those steps so the sequence stays operational rather than decorative.

Understand. Chapter 1 shows how to tell when a working system has become expensive to change. Chapter 2
explains why a full rewrite is usually the wrong response, using an illustrative $100K scenario, and introduces the

strangler approach that replaces it.

Map. Chapter 3 is a discovery method for systems nobody fully understands anymore. Chapter 4 is a five-part test

for Al work that is worth doing — and a clear account of when not to use Al

Modernize and Integrate. Chapter 5 is the API bridge: the contract that lets a legacy database power a new

experience, an automation, or a model without giving those new pieces a direct login to production data.

Add Intelligence. Chapter 6 is retrieval, embeddings, and context — how to ground a model in your own
knowledge. Chapter 7 is workflow: one Al step inside a process that still has a human and a system of record.

Chapter 8 is what changes when that feature has to run every day — security, cost, and reliability.
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EXECUTIVE INTRODUCTION

Measure and Scale. Chapter 9 is baselines and metrics. Chapter 10 is a 90-day roadmap you can run without

pretending the program is finished on day ninety.

A short modernization checklist and an author page close the book. Read it in order the first time. After that, use the
chapter that matches the conversation you are actually in: a rewrite debate, a discovery workshop, a pilot design, or

a board question about whether anything changed.

What you will be able to do

When you finish, you should be able to do five things without hiring a theatre of consultants.

You will be able to say, in one page, whether the current system is stable, fragile, expensive, or already blocking the
next product decision. You will be able to argue for incremental change with a concrete alternative to a rewrite. You
will be able to map the system you have — users, interfaces, contracts, logic, data, and third parties — before
anyone estimates a build. You will be able to pick one Al workflow that is repetitive, data-rich, language-heavy,
time-consuming, and measurable, and reject the ones that are not. You will be able to describe the controls a

production Al feature needs: a contract, a limit, a fallback, a log, and a human step.

This is not a coding manual. It is a working brief for CEOs, founders, CTOs, and the product and engineering leads
who have to turn a slide about Al into a change the business can survive. The technology in these pages is real. The

outcomes are not invented. Where I use a public project of my own, I say so. Where I use a scenario, I label it.

Start with the system you already have. Then decide what deserves to change.
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01 - WHY LEGACY SYSTEMS BECOME EXPENSIVE

CHAPTER 01 - UNDERSTAND

Why Legacy Systems Become Expensive

How to tell when a working system has become a blocker.

Executive takeaway

A system becomes expensive when change is no longer safe. Age is a poor diagnostic. The question is whether you
can add a payment method, a warehouse, or a new storefront without guessing. Technical debt, fragile integration,
undocumented rules, and a single developer dependency turn maintenance into a tax. When that tax blocks modern

capabilities, you do not have “old technology.” You have a transformation problem.

The problem

Leadership usually meets the problem as a feeling, not a diagram. A small catalog change takes a sprint. A new
carrier integration is quoted like a product. The person who “knows how refunds really work™ is the same person
who cannot take leave. Security patches wait because nobody wants to touch the checkout. An Al pilot is proposed,

then quietly postponed because the product data lives in three places and none of them has an owner.

None of that means the store is failing. Revenue can still be fine. The store can still look acceptable to a customer.
The cost is hidden in the queue of things you will not attempt. That is why “it works™ and “it is expensive” can both

be true.

The expensive part is not the hosting invoice. It is the coordination required to change a system that has
accumulated exceptions without accumulating explanation. Every new request has to be reverse-engineered. Every

integration is a side door. Every estimate includes a week of archaecology.

INSIGHT

Old technology is a date. A legacy problem is a system that prevents safe, efficient change.

Why it happens

Systems decay in a pattern that looks like care from the inside.

A team ships the first storefront under time pressure. The database becomes the integration layer because it is
already there. A partner needs stock levels, so someone writes a query and a nightly file. A promotion engine is

bolted on. A payment provider is added with a special case for one country. Documentation is promised for later.

Later is a launch.
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01 - WHY LEGACY SYSTEMS BECOME EXPENSIVE

Technical debt is the name we give to those postponed decisions. It is not moral failure. It is interest. You pay it as
maintenance: longer diagnosis, more environments that must stay in sync, more fear around deploy. You pay it as
slow development: a change in one module surprises another. You pay it as integration work: every new service

must learn private shapes instead of a published contract.

Undocumented business logic is the most expensive form of debt because it cannot be grepped. It lives in
conditionals that only fire on Tuesdays, in admin screens used by two people, in emails that “the system sends if the

order is weird.” When those people leave, the company still has the behavior and no longer has the reason.

Developer dependency follows. One or two people become the compiler for the whole operation. They are not
villains. They are the cache. The business treats them as infrastructure and then wonders why hiring does not fix

throughput.

Security concerns arrive last and loudest. An unpatched library, a shared admin password, a file upload that was
never reviewed — these are not separate from modernization. They are what happens when the system is too fragile

to touch. If you cannot patch, you cannot add capabilities either.

What most companies get wrong

They diagnose with the calendar. “This is PHP.” “This is Magento 1.” “This is a ten-year-old admin.” Age is a hint,
not a verdict. Plenty of older systems are stable: they take traffic, they have known failure modes, and the team can
change them in a boring way. Plenty of new stacks are already blocking: they were assembled from tools nobody

owns, with no tests and no contract.

They also diagnose with aesthetics. A dated admin is annoying. It is not, by itself, a reason to rebuild commerce.
Customers do not pay for your back office. They pay for correct stock, a payment that works, and a delivery they

were promised.

The third mistake is to treat every pain as a rewrite requirement. A slow admin can be a reporting problem. A fragile
integration can be a missing API. A security concern can be isolation and patching. Jumping to “transformation

required” before you know which stage you are in wastes the one resource a legacy estate does not have: attention.

Recommended approach

Name the stage before you name the stack.

01 02 03 04 05
Stable —> Fragile I Expensive > Blocking = Transform

FIGURE - A SYSTEM BECOMES A MODERNIZATION PROBLEM WHEN IT STOPS THE BUSINESS CHANGING SAFELY.
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Stable. The system is understood well enough to change. Incidents are explainable. You can add a field or a report

without a war room. Keep it. Invest in tests, backups, and the few interfaces you will need later.

Fragile. Changes sometimes work. Deployments are ceremonial. One integration fails in a way nobody predicted.
Your job is containment: stop adding side doors, write down the paths that already exist, and put monitoring on the

ones that can stop the store.

Expensive. Every change needs the same two people. Estimates keep growing. Parallel work is impossible because
everything shares a database and an implicit rulebook. This is where maintenance cost becomes visible as missed

product work. Start mapping. Do not start a rewrite.

Blocking. You cannot add a capability the business has already decided it needs — a new channel, a new payment,
a new fulfillment model, an Al workflow on catalog or support — without unacceptable risk. Now you have a

modernization program, not a ticket.

Transformation required. The platform cannot be isolated, the vendor path is gone, or the operational risk is

already a weekly event. This is the narrow case. Treat it as such.

The value of the diagnostic is not the labels. It is the permission to do less than a rebuild when the system is only

expensive, and the obligation to do more than a redesign when the system is already blocking.

Technical explanation

From an engineering seat, “expensive” has a shape.

The database has become a public API. Other systems read tables, write tables, or share a login. There is no
published contract, so every consumer is coupled to a column name. You cannot move a field without a scavenger

hunt.

The application has no clear edge. Business rules sit in controllers, in SQL, in cron, and in the frontend. A “simple”
change has no single home. Tests, if they exist, cover the happy path that marketing remembers, not the refund path

finance uses.

Dependencies are unpinned or unowned. A payment SDK, an image service, a shipping SOAP client — each one is
a reason you cannot upgrade the language or the framework. Security work is modernization work because a patch

is a change, and change is unsafe.

Observability is anecdotal. Logs exist; they do not answer “what happened to order 18422.” Without that, every

incident trains the team to avoid the area.

None of this requires a fashionable stack to fix. It requires a boundary. Chapter 5 is that boundary. This chapter’s job

is to admit you need one.
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Business implications

For a CEO or founder, the implication is capital allocation. Money spent on a redesign that leaves the same
undocumented core will return the same estimate next quarter. Money spent on a rewrite that tries to reconstruct

every exception will consume a year you could have used to fix the one workflow that is actually hurting.

For a CTO or VP of Engineering, the implication is risk language. “We need to modernize” is not a plan. “We are in
the expensive stage: two people can change checkout, integrations are unpublished, and we cannot add a support

assistant until catalog data has an owner” is a plan’s first paragraph.

For product, the implication is honesty about the roadmap. If the system is blocking, the next Al feature is not late.

It is impossible. Say that early. It is cheaper than a prototype that cannot read production data safely.

Opportunity cost compounds. Every month in the expensive stage is a month you do not spend on a measured pilot.

That is not a reason to panic into a rewrite. It is a reason to start the diagnostic this week.

Practical example

EXAMPLE APPROACH

Example approach. An eCommerce team wants a smarter internal search for support: staff type a product
question and get the relevant policy and SKU notes. The catalog “exists.” It also lives in the storefront
database, a spreadsheet merchandising updates on Fridays, and a supplier CSV. The admin is old. That fact

does not decide the project.

Run the diagnostic. If only the admin looks dated and the catalog has a single owner, you are closer to stable
than you think — build a small retrieval pilot against a published export. If every catalog change requires a
developer and the supplier file overwrites staff notes at night, you are expensive or blocking. The first work is
ownership and a contract for product data, not a model. The warning sign is not the age of the CMS. It is that

nobody can say which record is true.

ChecKklist

Legacy system warning signs

A routine catalog or pricing change needs a developer, not an operator.

Two systems update the same order or customer and nobody can name the winner.

The integration list exists only as tribal knowledge.

Security patches are deferred because “checkout might break.”

e A new capability — channel, payment, or Al — is blocked by data you cannot trust.
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01 - WHY LEGACY SYSTEMS BECOME EXPENSIVE

o Estimates include a discovery phase on work you have already done once.
e One person is the undocumented module for refunds, tax, or fulfillment.

e Logs cannot reconstruct a single customer journey.

e Backups exist; a restore has never been rehearsed.

e New hires take months to make a safe change.

If three or more are true, stop arguing about frameworks. Name the stage. Then map.

Key takeaway

Legacy is not old technology. It is a system that makes the next change unsafe or slow. Diagnose the stage — stable,
fragile, expensive, blocking, or truly requiring transformation — before you fund a rewrite or an Al program. The

cheapest page in this book is the one that prevents the wrong project.
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02 - THE $100K REWRITE TRAP

CHAPTER 02 - UNDERSTAND

The $100K Rewrite Trap

Why full rewrites fail, and the strangler approach that replaces them.

Executive takeaway

A full rewrite looks cheaper than it is because the estimate prices the software you can see. It underprices business
logic you cannot see, hidden dependencies, data migration, feature parity, and the opportunity cost of a year spent
rebuilding what already sells. The $100K figure in this chapter is an illustrative scenario, not a quote. The strangler
approach — a new API layer, then services, then a modern frontend, then gradual cut-over — replaces the big-bang

habit in most eCommerce estates.

The problem

The rewrite conversation usually starts with fatigue. The admin is slow. Hiring against the old stack is hard. A
vendor has announced an end of life. Someone in the room has just seen a demo of a clean new storefront and wants

that cleanliness for the company.

A number appears. In this illustrative scenario, call it $100K: enough to sound serious, not enough to trigger the
governance of a multi-year program. The number buys a new application. It does not buy a reconstruction of every
exception the current system has learned. It does not buy a dual-run period. It does not buy the week when finance

discovers that “paid” in the old world included three states the new world collapsed into one.

The trap is not the desire for a better system. The trap is treating a rewrite as a container that can hold unknown
work at a known price. Unknown work does not stay unknown. It arrives as feature parity arguments, as data that

will not round-trip, as an integration that was “just a script,” as historical knowledge that left with a contractor.

Meanwhile the live store still has to take orders. The rewrite team and the keep-the-lights-on team become two

companies that share a logo.

Why it happens

Rewrite enthusiasm is rational on a whiteboard. Greenfield has no compatibility story. The team can pick a language

they can hire. Tests can exist from day one. Architecture can be tidy.

The whiteboard does not contain the business logic that was never extracted: membership rules, escrow, a discount
that applies only when a SKU and a customer group collide, a message template that legal approved in 2019. Those

rules are the product. Rebuilding screens without them is a demo.

Hidden dependencies do the rest. A warehouse file. A tax plugin. A marketing pixel that reads a thank-you page

parameter. A report the CFO opens on Monday. None of these show up in a theme screenshot.
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02 - THE $100K REWRITE TRAP

Data migration looks like a script. It is a series of decisions about identity: which customer is canonical, what to do
with orders that never closed, how to keep refund history when the new schema is “simpler.” Get those wrong and

you have a beautiful empty store.

Feature parity is the silent scope engine. Every stakeholder remembers a different ninety percent of the old system.

The last ten percent is where operations lives. You will be asked to add it after the date you called done.

Operational risk sits under all of it. Two systems, two ways to refund, two ways to be wrong. If you cut over in a

weekend, you concentrate that risk. If you never cut over, you pay for both forever.

Risk Rewrite cut-over

Incremental

Time

FIGURE - A REWRITE CONCENTRATES RISK AT CUT-OVER; INCREMENTAL MIGRATION SPREADS IT ACROSS SMALL,
REVERSIBLE STEPS.

INSTEAD OF PREFER

Rewrite everything Modernize incrementally

What most companies get wrong

They start with the interface because the interface is what they hate. Customers and staff see screens. Engineers see
a schema and a set of side effects. If the schema still has to be the system of record — and in most marketplaces and

stores it does — then a new interface on a new database is a second business, not a modernization.

They also confuse “we cannot hire for this stack” with “this business cannot keep its data.” You can put a modern
contract in front of an old database. You cannot put a new database under an old business and expect the first release

to remember every rule.

The third mistake is to treat opportunity cost as soft. A year of rewrite is a year you did not spend on the one
workflow that is losing you time this quarter: support deflection, catalog quality, lead response. The rewrite might

still be right. It should win that argument explicitly, not by default.
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02 - THE $100K REWRITE TRAP

Recommended approach

Use the strangler approach unless you have a hard reason not to.

Legacy application — untouched reference

New API layer

. Modern Retire old
New services —> —>
frontend paths

FIGURE - NEW LAYERS GROW AROUND THE LEGACY SYSTEM UNTIL OLD PATHS CAN BE RETIRED.

The sequence is deliberate.

Leave the legacy application as the reference. Do not start by editing the live monolith into a new shape. You

need an unchanged original for behavior, for data, and for rollback.

Put a new API layer in front of the existing database. The database keeps the truth you already have. The API
publishes the operations the business actually performs: create a job, accept a bid, capture a payment, release

escrow. Validation messages can even stay familiar so operators are not retrained twice.

Add new services only where a workflow needs them. Do not invent a platform. Extract the module you are ready

to own.

Ship a modern frontend that talks only to the API. Staff and customers can move in slices: auth and profile first,

then the core transaction, then the edges.

Migrate gradually, with a parity tracker. A module is not done when the page renders. It is done when the cases

the old system handled are listed, including the ones you are explicitly deferring.

Retire old paths when the new ones are boring. Boring is the goal. Excitement belongs in the product, not in cut-

OVCr.

A rewrite may still make sense when the platform cannot be isolated (no way to sit in front of the data), when the
vendor is gone and the runtime is unsafe, or when the existing application is already a dual-write mess. Those are

executive decisions with evidence. They are not the default.

Technical explanation

Strangling is an engineering pattern with a commercial purpose: keep the system of record until the new path has

earned it.
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In practice that means schema compatibility first. If the current MySQL or SQL Server database is the business, a
new schema is a second business. Repositories talk to the tables you have. You change columns when you

understand them, not as a rite of passage.

It means an auth bridge. Old sessions and new tokens have to agree on who the user is, or you will migrate people

off their own accounts. Password compatibility is unglamorous and mandatory.

It means layered code — routes, controllers, services, repositories — so the new application does not become a

second ball of logic. The legacy app taught you what happens when everything can touch everything.

It means you track gaps in public. Live payments, OAuth, a deep admin — if they are not done, say they are not

done. A rewrite plan that cannot name its gaps will discover them in production.

Business implications

For finance, the illustrative $100K is a warning label. If a vendor quotes a clean replacement at a round number, ask
what happens to historical orders, to the integration that is not in the deck, and to the month you run both systems.

The real cost is the program, not the build line.

For operators, strangling is less romantic and more survivable. They keep the workflows they trust while one

surface at a time gets better. Training is incremental. Rollback is possible.

For engineering leadership, the approach creates a hiring story without a death march. New work happens in the

stack you want. The old application remains a reference, not a shrine and not a punching bag.

Opportunity cost becomes visible. You can ship a safer admin or a first Al workflow against the API while the long

tail of modules is still moving. A rewrite asks you to wait for feature parity before anyone benefits.
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Practical example

PROJECT EXAMPLE — FOXLANCER

Project example — Foxlancer. A freelancing marketplace had to be modernized without abandoning the
business that already ran on a Codelgniter application and a MySQL database (serv_* tables). The new
system is a Node.js and TypeScript API with React frontends. The original application is left untouched as the

reference. There is no new database.

The API is layered: routes, controllers, services, repositories, a mysql2 pool. Zod validators mirror legacy
messages where practical so operators are not surprised. Auth bridges legacy sessions and MDS5 password

verification to JWT so existing accounts keep working.

A public migration tracker lists what has moved — auth, jobs, bids, hire, wallet, milestones with escrow,
disputes, reviews, and more — and what has not: live PayPal IPN (a local simulator only), an hourly tracker,
Facebook OAuth, and deeper admin tools. That list is the point. Incremental modernization is honest about

remaining work. A rewrite pitch would have called the same system “done” at the first pretty page.

Checklist

e Write down why a rewrite is being proposed in one sentence that names a business constraint, not a taste.
 List the integrations you can name in fifteen minutes. Assume the list is incomplete.

 Identify the system of record. If it is the current database, do not plan a new one as the first move.

e Separate “we need a modern interface” from “we need new business rules.”

 Price the dual-run period, not only the build.

» Decide the first module that can go through a new API without cutting the store over.

e Create a parity tracker that includes deferred items.

e Name the person who still understands the old refund, tax, or payout path.

» Ask what you will not ship this year if the rewrite consumes the team.

o If you still want a rewrite, write the isolation reason that makes strangling impossible.

Key takeaway

The $100K rewrite is an illustrative scenario for a real habit: pricing the visible software and discovering the
business later. Keep the system of record, put a contract in front of it, and move modules when they are ready.

Rewrite only when isolation is impossible — and say that out loud.
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CHAPTER 03 - MAP

Map Before You Modernize

A discovery method for systems nobody fully understands anymore.

Executive takeaway

Do not estimate a modernization you have not mapped. A map is not a stack diagram for its own sake. It is a picture
of how a request becomes money, stock, or a support answer — users, frontend, API, business logic, database, and
third-party services — plus the dependencies, processes, data, and risk that decide what is safe to change. Discovery

is cheaper than a wrong first build.

The problem

Most legacy estates are understood in fragments. Merchandising knows the admin. Engineering knows the deploy.
Finance knows the export. Nobody can draw a single order from button to settlement without adding “I think”

twice.

That fragmentation is how bad programs start. A team picks the visible pain — the admin, the theme, the search box
— and funds it. Six weeks later they discover the search box reads a table that a nightly job overwrites, or that the

“API” is a PHP file a partner bookmarked in 2018. The project was never scoped. It was guessed.

Mapping feels like delay when people are tired of the current system. It is the opposite. It is the work that makes the

next ninety days specific. Without it, “modernize the store” is a slogan with a budget.

Why it happens

Software accumulates edges faster than it accumulates maps. A new payment provider is a meeting. A new
warehouse is a CSV. A new marketing tool is a script tag. Each one is reasonable. Together they are a system that

can only be described by walking it.

Documentation decays because the live system is the document people trust. That works until the people change.

Then the company has behavior and no picture.

Vendors encourage the skip. A platform demo does not begin with your dependency list. It begins with their happy

path. If you have not mapped yours, you will buy theirs and discover the gaps as change requests.

There is also a cultural reason. Mapping is unglamorous. It produces lists. Lists do not look like transformation.

They look like homework. Homework is how you avoid paying for the same discovery inside a build.
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03 - MAP BEFORE YOU MODERNIZE

They confuse an inventory of tools with a map of behavior. “We have Magento, Klaviyo, ShipStation, and a custom

admin” is a shopping list. It does not say which system owns the customer, which one may refund, or what happens

when two of them disagree.

They also map only the happy path. The happy path is not where legacy hides. Legacy hides in partial refunds, in

split shipments, in the customer who has two accounts, in the SKU that is a bundle on Tuesdays.

The third mistake is to outsource the map to a vendor who will implement the replacement. They will map enough

to sell the next phase. They will not necessarily map enough to tell you not to buy it.

INSIGHT

Map before you move. A week of discovery is cheaper than a quarter of rebuilding the wrong edge.

Recommended approach

Walk the live path, then walk the exceptions.

01
02
03
04
05

06

Users

\

Frontend

Business logic

\

Database

\

Third-party
services

FIGURE - MAP EVERY LAYER A REQUEST PASSES THROUGH BEFORE DECIDING WHAT TO CHANGE.

Start with a request you can name: “customer places an order,

“support answers a product question.” For each path, write the layers:

29 ¢

» Users. Who initiates it, and with what permission.
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staff issues a refund,” “supplier updates stock,”



03 - MAP BEFORE YOU MODERNIZE

e Frontend. Which surface they touch — storefront, admin, email, partner portal.

e API. What contract, if any, sits in the middle. If there is none, write “direct.”

o Business logic. Where the rules actually live. Be honest if the answer is “in SQL” or “in a person.”
o Database. Which records change, and who else reads them.

o Third-party services. Payments, tax, search, messaging, logistics, ads.

Then widen from paths to the estate.

01 02 03 04 05 06
System —> Dependencies—> Processes —> Data —> Risk —> Opportunities

FIGURE - DEPENDENCIES, PROCESSES, DATA AND RISK DETERMINE WHERE MODERNIZATION IS WORTH IT.

System. What we run, where it is hosted, who can deploy, what “production” means.
Dependencies. Libraries, cron, file drops, shared logins, that bookmark somebody called an API.
Business processes. The jobs people do that the software only partly knows about.

Data. Canonical sources, copies, freshness, and the fields that must never be guessed.

Risk. What breaks revenue, compliance, or trust if this path is wrong for a day.

Opportunities. Only after the rest. This is where modernization and Al candidates appear — as work on a known

path, not as a separate catalog of ideas.

Write it down where the company can see it. A private diagram in one engineer’s notebook is not a map. It is

another hidden dependency.

A workshop is the cheapest way to do this. Put engineering, operations, finance, and one person who still does
refunds by hand in the same hour. Ask them to narrate a live order while someone draws. The argument you will

99 ¢

hear — “no, stock updates after payment,” “no, the warehouse file wins” — is the map. If you skip the argument,

you will fund the version that was most confident, not the version that is true.

Do not wait for a perfect inventory. Label guesses. A map that says “unknown” on the tax hop is more useful than a
polished picture that invents a tax service you do not have. Perfection is how discovery becomes a project of its

own. Honesty is how it stays a week.

Technical explanation

A useful map has more than boxes. It has ownership and direction.
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Ownership answers “who may change this record.” If two systems write orders, you do not have an integration
problem. You have a conflict problem. Direction answers “what calls what.” If the database is called by everyone,

your first modernization is a contract, not a new frontend.

Name the integration style you actually have: synchronous HTTP, file drop, shared database, webhook you did not
implement, polling someone else implemented. Each style has a different failure mode. File drops fail silently.
Shared databases fail creatively. HTTP fails loudly if you bother to look.

Record auth as it is, not as it should be. Shared admin users, long-lived tokens, passwords in a config file — these

are map items. They will decide how dangerous a new service is.

For data, distinguish operational data (orders, stock) from knowledge (policies, help articles, product copy). Al
work later will want the second. Modernization will protect the first. Mixing them in one bucket is how a retrieval

demo gets permission to see payout details.

Business implications

Discovery changes the conversation from “we need to modernize” to “these three paths are expensive, this one is

dangerous, and this one is ready for a pilot.” That is a sentence a CEO can fund and a CTO can staff.

It also creates a shared artifact for vendors. If a platform cannot show where it sits on your map, it is not a platform

for you yet. It is a slide.

Risk becomes specific. “Checkout is coupled to an undocumented tax plugin and a file we send at 2 a.m.” is a
different budget than “checkout feels old.” One of those sentences belongs in a board pack. The other belongs in a

design critique.

Finally, mapping protects morale. Teams that skip it spend the first month of a build arguing about facts. Teams that

do it spend the first month changing something they already agree exists.

It also changes vendor meetings. When you can put a path on the table, a platform has to show where it sits. When
you cannot, the platform will sit everywhere in the slide and nowhere in the store. The map is not anti-vendor. It is

how you stay the customer.
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Practical example

PROJECT EXAMPLE — FOXLANCER

Project example — Foxlancer. Before any module moved, the modernization had to treat the existing MySQL
schema as the map. The tables were already named (serv_*). The legacy Codelgniter application already
encoded processes for jobs, bids, hire, messages, wallet, milestones, and disputes. The new API did not invent

a parallel commerce model. It wrapped the one that was there.

The layering — routes, controllers, services, repositories — is a map made executable. A request has a place to
enter, a place for rules, and a place that speaks SQL. That is what “map before you modernize” looks like in a
codebase: you can point at the path. The migration tracker is the same idea for the program. It is a discovery
checklist that stays alive after the first workshop: what is understood, what has moved, what is still a

dependency on the old surface.

Checklist

Legacy system discovery checklist

o List every user type that can change money, stock, or personal data.

» For one core journey, draw users — frontend — API — logic — database — third parties.

e Mark each hop as documented, guessed, or unknown.

e Inventory scheduled jobs and file drops, including the ones “nobody uses.”

e Name the system of record for customers, catalog, orders, and payments. If two names appear, you found a risk.
e Write the business processes that happen outside the software (phone refunds, spreadsheet prices).

e Note data copies and how stale they are allowed to be.

e Record credentials and admin access as facts, not as a later security project.

 Identify the three failures that would stop trading for a day.

e Only then list modernization and Al opportunities against those paths.

Use this discovery checklist in a workshop with operations in the room. Engineering alone will map the code.

Operations will map the business.

Key takeaway

If you cannot draw the path, you cannot price the change. Map the layers a request travels, then the dependencies,
processes, data, and risk around it. Opportunities come last. That order is the difference between a program and a

guess.
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CHAPTER 04 - MAP

Find the Al Opportunities
That Actually Matter

A five-part test for where Al earns its place — and where it doesn't.

Executive takeaway

Al earns a place when the work is repetitive, data-rich, language-heavy, time-consuming, and measurable.
Popularity is not a criterion. Customer support, catalog copy, SEO drafts, lead qualification, and internal search
often pass the test. Pricing, refunds, and anything that invents facts about customers usually fail it. If you cannot say

how you will know the workflow improved, you do not have a candidate. You have a demo.

The problem

After a year of industry noise, most leadership teams can name a model. Fewer can name a workflow. The gap
produces a familiar program: a chatbot on the homepage, a “write my product description” button, a slide about
personalization. Some of those ideas are fine. Many are unowned. They do not say who is waiting on the output,

where the source data lives, or what happens when the model is wrong.

eCommerce makes the gap expensive. The catalog is large. Support repeats itself. Merchandising is linguistic.
Those facts attract every vendor in the category. They do not tell you which queue is actually costing you people, or

whether your product data is clean enough to ground an answer.

The problem is not that Al is unused. The problem is that it is used where it is easy to demo and skipped where it

would have to survive an operator.

Why it happens

Models are sold as general. Work is not. A general system will take any prompt. A store needs a specific action:

suggest a title, draft a reply, classify a ticket, retrieve a policy. When the action is vague, nobody owns the failure.

There is also a category error between “the model can talk” and “the business can trust language.” Support and SEO
are language-heavy, which is why they look like AI work. They are also reputation-heavy. A bad title is recoverable.

A bad refund answer is not the same class of error.

Data is the quiet filter. A workflow that is repetitive and time-consuming but not data-rich will force the model to

invent. Invention is how you get confident nonsense next to a SKU.
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Measurement is skipped because it is socially awkward. Baseline the current time-to-first-response or the current
rate of missing meta descriptions and you might learn the Al did not help. Teams that never baseline never have to

learn that.

What most companies get wrong

They start with a surface (chat widget, magic button) instead of a queue. Surfaces are easy to screenshot. Queues

have owners.

They treat “when not to use AI” as a footnote. It is the main filter. If the task requires a precise number, a legal
commitment, or a write to the system of record with no review, you are looking at automation of a different kind —

rules, forms, or a human — not a model.

They also stack tools. A support bot, a copy assistant, an SEO plugin, an internal search, each with its own key and
its own idea of the catalog. Cost and contradiction arrive together. Chapter 8 is about that architecture. This chapter
is about not starting five programs when one workflow is still unmeasured.

WATCH THIS

Al hype asks “where can we add a model?” An Al workflow asks “which job is slow, linguistic, and
checkable?”

Recommended approach

Score candidates in the open.

o1 02 03 04 05
Repetitive + Data-rich + Language-heavy + Time-consuming + Measurable

Good Al candidate

FIGURE - STRONG AI CANDIDATES ARE REPETITIVE, DATA-RICH, LANGUAGE-HEAVY, TIME-CONSUMING AND MEASURABLE.

A good candidate is:

o Repetitive. The same shape of work happens often enough that a template plus judgment is the current method.

e Data-rich. The inputs already exist: tickets, product fields, policies, search queries, page content. You are not

hoping the model remembers your store.

o Language-heavy. The hard part is reading or writing, not calculating tax.
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e Time-consuming. A person spends real attention on it today. If they do not, you are automating a shrug.

e Measurable. You can name a baseline: time in queue, missing fields, unpublished drafts, unanswered questions

that should have been answered from the site.

Use the five as a gate, not a slogan. Three out of five is a conversation. One out of five is a no.
Where the pattern usually holds in commerce and adjacent operations:

e Customer support drafts grounded in your own help and product text.

o Lead qualification that asks for a name and a way to follow up when the question is outside the site.
e Content and SEO suggestions that a human publishes.

e Document and page summarization for staff who already have the source open.

o Internal search and knowledge retrieval with citations.

e Reporting narration on numbers you already computed elsewhere.

Where it usually does not:

» Setting prices or discounts.

e Promising delivery dates the warehouse has not confirmed.

Writing legal or medical claims.

 Silent writes into checkout, payments, or inventory.

When not to use Al is a leadership sentence. Put it in the brief. It saves more money than another vendor evaluation.

Technical explanation

The five-part test is a product filter. The technical filter sits underneath.

If the work is language-heavy but the source documents are stale or contradictory, retrieval will retrieve the

contradiction. Fix the source or restrict the corpus.

If the work is data-rich but the data is not permissioned, you will leak. A support index is not a finance index.
Chapter 6 treats this as an architecture problem. Here it is a selection problem: do not pick a workflow whose data

you cannot isolate.

If the work is measurable but you have no log, you will argue from anecdotes. Prefer workflows where the current

system already emits an event: a ticket, a publish, a form submit, a search query.

Customer support is the classic example because it is repetitive and linguistic. It is also the classic failure when the
bot is allowed to close the ticket. Draft versus send is the whole design. The same is true for SEO: a suggestion is a

candidate. A silent rewrite of live titles is a different product.
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If two candidates score the same, pick the one with a cleaner owner and a smaller write. You can add ambition later.
You cannot easily take back a public answer that was never reviewed. A smaller first workflow is not a lack of

vision. It is how vision survives contact with Tuesday.

Business implications

A short list of candidates is an executive asset. It tells the board you are not collecting models. You are picking a

queue.

It also tells engineering where to put the API and the retrieval work. A lead-qualification workflow needs site
context and a notification path. An SEO workflow needs a publish hook and an approval state. Those are different

programs. Pretending they are one “Al initiative” produces a gateway with no owner.

Cost follows selection. One measured workflow with a budget is cheaper than five experiments that never share a

log. Chapter 8 will talk about keys and limits. You cannot limit what you never chose.

Selection is also how you protect operators. A support lead who already owns a queue can judge a draft. A
merchandiser who already publishes titles can judge a suggestion. A “chief Al officer” who owns no queue cannot.

If you cannot name the operator, you do not have an opportunity. You have a committee.

Practical example

PROJECT EXAMPLE — VANTAGE SEO

Project example — Vantage SEO. On-page SEO is repetitive, language-heavy, and time-consuming. It is also
dangerous if a model writes live titles without a person. The plugin scores content when a post is published
and suggests keywords, titles, and meta. It does not invent search traffic: clicks and queries come from Google
Search Console. Spend is kept inside a monthly budget. Automation has modes. Approval writes nothing. Safe
may update title, meta, and image ALT. Full may add a focus keyword. Internal links and featured images are

never auto-injected. The Action Center still wants a human approval step.

That is the five-part test made concrete. The work is measurable (a health score and a fix list). The writes are

bounded. The facts the business cares about — search demand — are not generated by the model.

A second project example sits next to it. LeadGenie answers from website context. When the question is out of
scope, it does not improvise a company. It captures a lead and notifies a human on Telegram. The Al step is

language. The business step is follow-up.

ChecKklist

o Write the workflow in the voice of the person who does it today.
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e Score it on repetitive, data-rich, language-heavy, time-consuming, measurable.
e Name the source data and the person who owns its truth.

e Name the action: draft, classify, retrieve, summarize — not “be helpful.”

e Decide the human step before you pick a model.

e Write one sentence for when not to use Al on this path.

e Baseline the current work (count, time, or error) before the pilot.

e Reject candidates whose output must be a silent write to money or stock.

o Prefer one workflow with an owner over a portfolio of widgets.

e Schedule the review that could kill the pilot.

Key takeaway

Pick the queue, not the model. If the work is not repetitive, data-rich, language-heavy, time-consuming, and

measurable, wait. When not to use Al is part of the strategy. It is how you keep the program honest.

[3°)
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CHAPTER 05 - MODERNIZE

Build the API Bridge
Between Legacy and Al

How an API layer lets old systems power new experiences and Al safely.

Executive takeaway

An API is how a legacy system participates in a modern program without giving every new tool a login to the
database. REST, authentication, validation, rate limits, logging, versioning, error handling, and webhooks are not
“engineering taste.” They are the difference between a store you can extend and a store you can only copy. Build the

bridge once. Point new experiences, automation, and Al at the contract — not at the tables.

The problem

New work wants a clean edge. Legacy work has a database. In the gap, teams do the convenient thing: a report
reads tables; a script writes a status; an Al prototype is given a read-only user that is not actually read-only; a mobile
app is taught the same column names the admin uses. Each shortcut ships. Together they make the next change a

negotiation with every consumer you forgot.

You cannot add a reliable AI workflow on top of that shape. The model needs a question you are willing to answer:
here is the product, here is the policy, here is the lead. If the only way to get those facts is a SQL join that three other

jobs also perform differently, the workflow will be as inconsistent as the joins.

The problem is not that APIs are missing as a slogan. Most companies have something they call an API. The

problem is that it is not the only door.

Why it happens

Direct database access is fast for the first integration and slow for every one after. It needs no design review. It

needs a connection string. Connection strings spread.

Frameworks also blur the edge. A monolith that renders HTML and writes SQL in the same request does not want a
contract. It wants a page. For years that is enough. Then you add a second client — a new admin, a partner, a model

— and discover there is no second way in except to copy the first.

Vendors will happily become your edge. Their webhook, their app, their feed. That is fine until you need a fact they
do not store, or you need to leave. An API you own is how you stay able to change vendors. An API you do not own

is another legacy system with better branding.
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What most companies get wrong

They treat the API as a project for later, after the new frontend exists. The frontend then becomes the contract.

Mobile, automation, and Al all scrape or imitate it. You have rebuilt the monolith in HTTPS.

They skip validation because the old screens already “did that.” The old screens did it in one language, with one set

of messages, for one kind of user. A new client will send you the same bad data faster.
They also skip versioning until the first breaking change. Then every consumer upgrades in an emergency.

Versioning is politeness to your future self.

INSIGHT

Direct database access shares your insides. An API contract shares a promise.

Recommended approach

Put a single, boring contract between the system of record and everything new.

oL Legacy database
v

22 Business logic
v

& API layer
|

| |
Al / Automation Modern experience

FIGURE - AN API LAYER SEPARATES WHAT THE BUSINESS KNOWS FROM HOW IT IS PRESENTED AND AUTOMATED.

Legacy database. Still the truth, until a later chapter earns a change.

Business logic. The rules move into a place you can test: services that the API calls, not queries each client invents.
API layer. Named resources and actions. Auth. Validation. Limits. Logs. Stable errors.

Al and automation. They are clients. They get scoped credentials. They do not get a session on the admin.

Modern experience. New storefronts and admin Uls talk to the same contract. If the Ul needs a special shape, add

a tailored endpoint. Do not add a second database user.
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Ship /v1 as if you will live with it. You will.

Resist the urge to generate the entire API from the schema on day one. A generated dump of tables is a second way
to share your insides. Design operations the business already performs. If merchandising cannot name the action, it

is not ready to be an endpoint. If Al cannot name the question, it is not ready to be a client.

Technical explanation
Explain this to a non-specialist audience in the same words you would use with a CTO.

99 ¢

REST. Resources and verbs over HTTP. “Create a job,” “list messages,” “release a milestone.” People and

programs can both understand the list. You do not need REST dogma. You need a predictable surface.

Authentication. Who is calling. For people, that may start as a bridge from the old session. For programs —
including Al services — that should be a key or token you can revoke. A shared admin password is not

authentication. It is a story you tell after an incident.

Validation. Reject bad input at the edge with messages operators already recognize. If the old system said “bid

amount is required,” the new one should not invent a new dialect on the same field.

Rate limit. Protect the core from a loop. A buggy client or a generous model retry will find your database. Limits

make that a conversation instead of an outage.

Logging. Every mutating call gets an identity, a time, and a result. This is how you debug a refund and how you

later attribute Al spend.

Versioning. /api/v1 is a promise that you will not silently change meaning. When you must, add v2 and keep v1

until the last client leaves.

Error handling. Machine-readable errors and human-readable messages. Clients should not parse HTML. Models

should not be asked to interpret a stack trace.

Webhooks. When something important happens — a hire, a payment, a publish — tell subscribed systems. Pulling

the database every five minutes is how hidden dependencies are born. A webhook is a contract for events.

None of these require a particular vendor. They require that the bridge exist before the Al project asks for data.

Business implications

For a CEO, the API is how the company stops paying for the same integration twice. The first consumer is

expensive. The fifth is a configuration if the contract is real.

For product, the API is how you sequence work. You can ship a better admin for one module without pretending the

whole estate moved. You can attach a single Al workflow to a single resource.
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For risk and compliance, the API is where you put authorization. “The model may read knowledge, not payouts” is

a scope, not a paragraph in a policy PDF.

For vendors, the API is the difference between a partner and a parasite. Partners call you. Parasites sit in your

database.

Staffing follows the same line. A contract gives new engineers a place to work that is not “read the monolith until
you feel brave.” It also gives you a hiring story that is not a rewrite: the new work happens here; the old system

remains the reference. That is how you stop losing people to boredom and risk at the same time.

Expect the first version of the bridge to be thinner than the estate. That is correct. A complete catalog of every table
is a second monolith. A complete set of operations for one workflow is a product. Grow the surface as clients arrive,

not as a rainy-day inventory of methods nobody called. Thin and used beats complete and imaginary.

Practical example

PROJECT EXAMPLE — FOXLANCER

Project example — Foxlancer. The modernization sits an Express and TypeScript API on the existing MySQL
business. Frontends — marketplace and admin — do not query tables. They call /api/v1. JWT replaces the
old session for the new clients, while password verification still understands the legacy hashes so accounts
keep working. Zod validates inputs and, where practical, speaks the old messages. That is an API bridge: new

experience, same store of record, rules in a place you can read.

AxiomALl is the same idea on the other side of the bridge. Applications do not carry vendor keys for OpenAl,
Gemini, or Anthropic. They carry a scoped application key. The gateway authenticates, checks scopes,
validates the body, applies a per-key rate limit, then talks to providers. Al is just another client of a contract. It

is not a second login to someone else’s database.

Checklist

e Name the system of record the API is allowed to write.

e List every current side door into that data. Close or wrap them on a schedule.

o Publish the first resources that match a real workflow, not a table dump.

e Require authentication on every non-public route. Prefer keys you can revoke for services.
» Validate at the edge. Reuse operator language where it already exists.

e Add a rate limit before the first Al client arrives.

e Log identity, action, and outcome on writes.

o Puta version in the path and treat it as a promise.
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e Return structured errors.

e Emit a webhook for the events other systems already poll for.

Key takeaway

Modernization and Al both need a door you own. Build the API bridge — auth, validation, limits, logs, versions,
errors, events — and make every new tool walk through it. The database stays private. The business becomes

callable. If a new idea cannot name the resource it needs, it is not ready to ship. It is ready to wait on the contract.
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CHAPTER 06 - ADD INTELLIGENCE

RAG, Data and Context:
Making Al Useful

Grounding Al in your own knowledge without losing control of accuracy.

Executive takeaway

A language model is fluent. It is not informed about your catalog, your policies, or yesterday’s order notes unless
you retrieve that material and put it in front of the model. Retrieval-augmented generation — RAG — is that
pattern. Embeddings and a vector index make the retrieval possible. Hallucination, freshness, permission, and
evaluation decide whether it is safe. Use RAG when the answer must come from your documents. Do not use it as a

substitute for a database query you can already write.

The problem

Teams discover quickly that a general model can write a product description and still get the return window wrong.
The model was not in the room when you changed the policy. It will not be in the room next quarter. Asking it to

“just know” is how you publish fiction next to a SKU.

The same failure shows up in support, internal search, and sales enablement. The knowledge exists. It lives in help
articles, product fields, PDFs, and Slack. The model can talk. It cannot see those files unless you build a path from

question to passage to answer.

Without that path, companies either block the project or they let the model improvise. Improvisation is cheaper in

week one. It is expensive when a customer is promised a refund the system will not pay.

Why it happens

An LLM is trained on a public past. Your business is a private present. Those are different corpora. Fine-tuning is
sometimes proposed as the fix. For most eCommerce knowledge problems it is the wrong tool: slow to update,

expensive to rerun, and still not a permission system.

So teams paste more into the prompt. That works until the text is too long, too stale, or too mixed — policies next to

a spreadsheet of margins. Context is not a pile. Context is a chosen subset.

Hallucination is what fluency looks like when the subset is empty or wrong. The model completes a sentence.

Completion is not citation.
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What most companies get wrong

They buy a “vector database” before they know which documents are true. Pinecone, Weaviate, and pgvector are
market options for storing embeddings. None of them will save a corpus that contradicts itself. The first RAG

problem is editorial.

They also retrieve without permissions. If the index contains both help articles and finance exports, a clever

question will find the export. Isolation is not a later hardening task. It is the shape of the index.

The third mistake is to skip evaluation because the answers “sound good.” Sounding good is the failure mode. You

need questions with known passages, and a human who can reject a fluent miss.

INSIGHT

Data is what you store. Context is what you choose. Intelligence is what the model does with that choice.

Recommended approach

Build a narrow corpus, a boring retrieval step, and a model that is only allowed to speak from what was retrieved.

01 02 03 04 05 06
Question —> Embedding —> Vector search—> Relevantinfo —> LLM e Answer

FIGURE - RAG RETRIEVES COMPANY KNOWLEDGE FIRST, THEN ASKS THE MODEL TO ANSWER FROM IT.

The path is linear on purpose:

1. A person asks a question.

2. The question is turned into an embedding — a numeric representation of meaning.
3. A vector search finds nearby passages in your index.

4. Those passages, not the whole archive, become context.

5. The LLM writes an answer from that context.

6. You return the answer with the sources you used.

Rules that keep the path honest:

o Prefer text you can re-ingest when it changes. Freshness is a pipeline, not a hope.

o Mark retrieved text as untrusted input. It can contain prompt-like instructions from a page you indexed.
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e Bound the agent. One retrieval step, a size limit, no open-ended tool loop.
e Keep knowledge scoped to an application or a team. Support does not search payroll.

o Evaluate with real questions and the passages you expected. If you cannot name the passage, you cannot say the

system worked.

Use RAG when the user needs language about your material. Do not use it to add two numbers the order table

already has. Do not use it as a write path to checkout.

Technical explanation

LLM. A model that predicts the next token. What it is: a generator of plausible language. Why it matters: it turns
retrieved notes into a readable answer. When to use: drafting, summarizing, answering from supplied context. When

not: as the system of record, or as the only check on a factual claim.

Embedding. A vector produced from text so that similar meanings sit near each other. Why it matters: keyword
search misses paraphrase. When to use: knowledge that is linguistic and large enough that you cannot grep it. When

not: structured lookups you already do with SQL.

Vector index. Storage and nearest-neighbor search over embeddings. pgvector keeps those vectors next to the
relational data you already run — that is the option I have implemented. Pinecone and Weaviate are hosted or

specialized alternatives many teams evaluate. Choose on operations and isolation, not on the slide.

Retrieval. The query that returns the passages. Why it matters: this is where you win or lose. When to use: after you
can name the corpus and the permissions. When not: as a replacement for filters you already have (this shop, this

locale, this product type).

Generation. The model write. Always after retrieval if the claim is about your business. Always with sources if a

person has to trust it.

Hallucination risk falls when the prompt says “answer only from these passages” and the product shows the

passages. It does not fall to zero. Evaluation is how you know the remaining misses.

Document quality dominates. A clean Markdown policy beats a scanned, contradictory PDF. Chunking — splitting
documents into passages — is a design choice. Too large and you retrieve noise. Too small and you lose the

sentence that mattered.

Business implications

RAG is how you stop paying a person to hunt for the same paragraph. It is also how you create a new class of error:

a wrong paragraph, confidently formatted.

For operators, citations are the feature. An answer without a source is another intern. An answer with a source is a

junior who brought the file.
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For legal and trust, permissions are the feature. If you cannot say which index a key can read, you do not have a

knowledge system. You have a leak with a chat UL

For finance, RAG is usually cheaper than fine-tuning for content that changes weekly. You re-embed the file. You

do not retrain the company.

For product, the corpus is a roadmap item. Someone has to delete the leftover shipping FAQ from two carriers ago.
Someone has to decide that draft policies are not in the index. If that work has no owner, the model will become the

owner, and it will be wrong with confidence.

Start narrower than the company wiki. A help center that is already public, or a product-copy folder with an editor,
is enough for a first retrieval path. Expanding the corpus is easy. Explaining a leak or a contradiction is not. Breadth

is a later luxury. Isolation is a first requirement.

Practical example

PROJECT EXAMPLE — AXIOMAI

Project example — AxiomAl. Knowledge is uploaded as size-limited UTF-8 text or Markdown. It is chunked,
embedded with Gemini, and stored in Postgres using pgvector (vector(768)). A question retrieves nearby
chunks. A constrained retrieval agent has one fixed action, a bounded context, and no tool loop. Retrieved text
is treated as untrusted. Sources come back as structured data. Knowledge is application-scoped: one app does

not read another app’s files.

That is RAG as a production shape, not as a notebook. The project is local-first; it is evidence of the

architecture, not of a traffic result.

WebSumm-Al is a smaller lesson in context quality. A page or a YouTube URL is not one blob. The extension
tries a transcript, then a description, then metadata, then the page. Retrieval is only as good as the text you

managed to extract. A fallback chain is part of making context, not an extra flourish.

Checklist

e Write the questions staff already ask, and the documents that should answer them.
e Name an owner for each document family. Stale files are a product defect.
e Separate operational data (orders) from knowledge (policies). Query the first; retrieve the second.

e Choose an index you can isolate and back up. pgvector is enough for many teams; hosted options are fine when

operations demand them.
o Embed on ingest. Re-embed when the source changes.

e Return sources with every answer a human will trust.
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Treat retrieved text as untrusted. Bound the agent.

e Put permissions on the key, not in the prompt.
e Build a small evaluation set before you invite the company to chat.

e Do not use RAG where a parameterized query is the correct tool.

Key takeaway

Models do not know your business. Retrieval is how you introduce them. Ground answers in a corpus you own,
isolate, refresh, and evaluate — and keep the model downstream of that work. Data, then context, then intelligence.

The order is the product. Skip a step and you will still get a sentence. You will not get an answer you can defend.
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CHAPTER 07 - INTEGRATE

Automate the Worktlow Before
You Automate Everything

Putting Al inside a real workflow, with a human at the right step.

Executive takeaway

Al is a step. A workflow is the job. If you cannot say what happens before the model, what happens after, and who
is still responsible, you are not automating a process. You are isolating a demo. Use webhooks, queues, and
background jobs to move work through systems you already trust. Keep a human on the step that spends reputation

or money. Full autonomy is a later privilege, not a launch requirement.

The problem

The tempting picture is a loop with no people: a lead arrives, a model qualifies it, a CRM updates, a sequence sends,
a deal closes. The picture omits the cases that make operations a job — the duplicate lead, the angry customer, the

question the site cannot answer, the discount the model should not invent.

Teams then buy a tool for each arrow in the picture. The tools do not share an owner. When the model is wrong,

nobody knows whether to fix the prompt, the CRM mapping, or the notification that never fired.

The problem is not automation. The problem is automating a blur. A blur will run at machine speed.

Why it happens

Vendors sell completeness. A canvas that can touch everything looks like a department. It is usually a second place

where business rules hide.

Al adds a special confusion: because a model can produce any text, people assume it can own any step. It can draft.

Owning a step means being wrong in a way the business can absorb.

There is also a scheduling illusion. If the work is synchronous — user waits, model answers — you skip the queue.
Then a slow provider becomes a slow website. Background work exists because not every step should block a

person who is trying to check out.

What most companies get wrong

They automate the middle and leave the ends undefined. “Al qualification” is not a workflow if you have not named

the system of record for the lead and the person who follows up when the score is messy.
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They grant full autonomy because approval feels like a lack of faith in the technology. Approval is faith in the
business. Vantage SEO’s design is explicit about this: some modes write nothing; some write bounded fields; none

auto-inject internal links. That is not timid. It is how you ship.

They also confuse a workflow product with a one-off script. A script will work until the API changes. A workflow

needs retries, a dead-letter path, and a log.

WATCH THIS

Full autonomy is a property you earn after the workflow is boring. Human in the loop is how it becomes

boring.

Recommended approach

Draw the path with the human still on it. Then decide which single box is the model.

o1 02 Al 03 04 05

e . H
Lead — . e CRM —> Notification —> uman
qualification follow-up

FIGURE - Al HANDLES ONE STEP; THE WORKFLOW, THE SYSTEM OF RECORD AND A HUMAN HANDLE THE REST.

A concrete shape that shows up across commerce and services:

1. A lead or a task arrives from the website.

2. Al performs one job — classify, draft, extract, suggest.

3. The system of record updates (CRM, CMS, ticket, admin).
4. A notification goes to a person or a channel.

5. A human follows up, publishes, or rejects.

That is enough product for a first quarter.
How the arrows move is engineering, not romance:

* Webhook. A system tells you that something happened — a form submit, a publish, a payment. You do not poll
the database you just finished hiding behind an API.

* Queue. Work waits. Spikes do not become outages. A failed job can be retried without asking the customer to

click again.
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e Background job. The model call, the Telegram message, the CRM write — these can run after you have

accepted the event.

Orchestration tools such as n8n, Zapier, and Make are market options for connecting those arrows when you do not
want to write the glue. They are not required, and I am not claiming them as my production stack. Many teams use

them well for non-critical paths. Critical paths still need an owner, a log, and a way to stop the automation.

Technical explanation

Think of the model as a function with messy output. Functions belong in a pipeline that already knows how to fail.

A webhook is an HTTP callback. Verify it. Do not trust a body because it arrived. Idempotency matters: the same

publish event may be delivered twice. Your job should not create two tickets.

A queue holds messages. It exists so that a Gemini timeout is not a lost lead. If you cannot name your retry policy,

you do not have a queue. You have a list.

A background job is a process that does the work the request should not do. Calling a model inline on a storefront

request trains you to accept latency you cannot explain. Calling it from a worker trains you to measure it.

Human steps are also interfaces. An approval screen is an API: here is the suggestion, here is the source, here is

accept or reject. If “human in the loop” means an email with no action, you will be ignored.

Lead capture is a good first workflow because the cost of a miss is a delayed conversation, not a wrong refund. SEO
drafts are a good first workflow because publish is already a human verb. Checkout is a bad first workflow because

the system of record is money.

If you already have a cron that “does something with orders,” do not hide the new Al step inside it. Cron is where
undocumented business logic goes to retire. Put the new step on a named job with a named queue. Future you will

need to turn it off without turning off invoicing.

Business implications

A workflow with a human step is something you can defend to operators. They keep the judgment they were hired

for. They lose the typing they were not.

A workflow without a system of record is a notification toy. The CRM, the CMS, or the admin must be updated or

you will run the company from a chat history.

Cost and vendor lock sit in the glue. If every rule lives in a Zapier zaps folder nobody exported, you have built a
new undocumented system. Use hosted orchestrators where they help. Keep the business-critical mapping in a place

you can review.
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The outcome you want is qualitative and sufficient: fewer times a person starts from a blank page; faster notice
when a real lead arrives; fewer silent writes to live content. You do not need a fabricated conversion number to

justify that. You need a baseline and a review (Chapter 9).

Ownership should be boringly specific. Product owns the brief. Engineering owns the job runner and the webhook
verification. Operations owns the approval queue. If those three names are the same person, you have a prototype,

not a workflow. That can be fine for two weeks. It is not fine for a quarter.

When something fails, the runbook should say which box broke. “The Al is wrong” is not a runbook line. “Retrieval

29 ¢

returned the old policy,” “the job retried a filtered request,” or “the notification channel was muted” are runbook

lines. Design the workflow so those sentences are possible. A workflow you cannot narrate in failure is a workflow

you cannot operate.

Practical example

PROJECT EXAMPLE — LEADGENIE

Project example — LeadGenie. A visitor asks a question. Gemini answers from website context. If the
question is out of scope, the system does not invent a company policy. It captures a lead and sends a Telegram
notification so a human can follow up. That is a workflow: site — Al step — record — notify — person. The

model never becomes the account owner.

Vantage SEO is the same shape on content. Publish is the webhook. The plugin scans, scores, and suggests.
Automation modes decide how much may be written. Approval is a first-class mode. Internal links stay

human. The workflow is “help the editor,” not “replace the editor.”

Checklist

o Write the workflow as five boxes or fewer. If you need more, you have two workflows.
 Circle the one box that is allowed to be a model.

e Name the system of record that must update.

e Name the human and the action they take.

o Trigger from a webhook or an explicit user action, not from a nightly guess.

e Put model calls and outbound messages in a background job.

e Decide retry, timeout, and what happens when the job dies.

e Log the suggestion and the human decision together.

e Prefer n8n, Zapier, or Make as glue you can export, not as the place rules go to hide. If you cannot show a new

engineer the path on a whiteboard, the glue has become the system.
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e Do not start with a path that writes money or stock without a person. Those paths can come later, with a tighter

brief and a slower rollout.

Key takeaway
Automate the workflow you can draw. One Al step, a system of record, a notification, a human. Webhooks, queues,
and jobs carry the work. Autonomy can wait until the path is dull enough to trust. If you cannot turn the step off

without turning the store off, you did not add intelligence. You hid a dependency.

THE 7-STEP Al TRANSFORMATION BLUEPRINT

40



08 - SECURITY, COST AND RELIABILITY

CHAPTER 08 - ADD INTELLIGENCE

Security, Cost and Reliability

What changes when an Al feature has to run every day, for real users.

Executive takeaway

A prototype proves a sentence. Production proves a day. The difference is controls: how you store an API key and a
secret, who is authorized, what you log, how you bound cost, and what happens when a provider fails. Put a
gateway between your applications and the models. Route on purpose. Retry with care. Fall back when it is safe.
Break the circuit when it is not. Monitor the path as if it were payments — because eventually it will sit next to

them.

The problem

The first Al feature is usually a key in an environment file and a happy-path call. That is enough for a stakeholder

demo. It is not enough for a storefront, an admin, or a support tool that runs every day.

What breaks is predictable. The key leaks into a repository or a screenshot. A prompt contains a customer email and
that prompt is logged. A loop spends the monthly budget on a Sunday. A provider times out and the page hangs. A

second provider exists in a slide and not in the code. Nobody can say what the feature cost last week.

None of that is exotic. It is what happens when a completion API is treated like a library and not like a dependency

that can fail, lie, or invoice you.

Why it happens

Model vendors optimize for getting you to a first token. They do not operate your authorization. They do not know

which of your apps should be allowed to read knowledge. They do not know that your log aggregator is too wide.

Prompt injection exists because retrieved text and user text are both strings. If you paste untrusted strings into a
trusted instruction, the model will sometimes obey the wrong one. Teams discover this after they index a public

page that says “ignore previous instructions.”

Cost is invisible when it is not persisted. A dashboard that reads a vendor invoice once a month is not cost control. It

is archaeology.

Reliability is skipped because the demo used the fast model on a good day. Production is the other days.

What most companies get wrong

They copy the vendor key into every service. Now a leak is a company-wide leak, and rotation is a scavenger hunt.
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They log prompts “for quality” and accidentally log personal data, secrets, and the key itself in an Authorization

header.

They retry every error. Invalid requests and content filters should not be retried. Retrying them is how you pay twice

for a no.
They call the architecture a gateway and implement a proxy that only forwards. A proxy without scopes, limits, and

an attempt log is a new place to hide the same key.

WATCH THIS

A prototype answers “can the model do this?” Production answers “can we survive it on a weekday?”’

Recommended approach

Centralize the dangerous parts.

OpenAl
01 02 03
Application —> Al gateway e Router e Gemini
Anthropic
Retry Fallback Circuit breaker Usage Cost

FIGURE - A GATEWAY CENTRALIZES ROUTING, RETRIES, FALLBACK, LIMITS AND COST TRACKING.

Application. Your storefront, admin, or job. It holds a credential you issued, not the vendor’s.

Al gateway. Authenticates that credential, checks authorization (scopes), validates size and shape, applies a rate

limit, records usage.
Router. Chooses a provider on explicit rules. Not a mystery model picking a mystery model.
Providers. OpenAl, Gemini, Anthropic — and a fake provider in tests so you can fail on purpose.

Safeguards. Timeout. Selective retry with backoff. Fallback only when the error allows it. Circuit breaker when a

provider is dark. Cost on the response and in the database.

Treat sensitive data as a design constraint. Do not put card numbers, government IDs, or raw credentials in prompts.

If support needs a summary, summarize after you have stripped what the model must not see.

Treat prompt injection as normal. Retrieved chunks are untrusted. User messages are untrusted. Instructions you

wrote are trusted. Keep those layers distinct.
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Technical explanation

API key. A secret that identifies a caller. Issue your own to applications. Hash what you store. Show the plaintext

once. Prefix it so logs and support can identify a key without seeing it. Revoke and expire.

Secret. Provider keys, signing peppers, database passwords. They live in the server environment, not in the repo,

not in the frontend, not in a prompt. Production should refuse to start with a default pepper.

Authorization. Authentication says who. Authorization says what. Deny by default. chat:write is not

knowledge:write. usage:read is not agents:run.

Prompt injection. Hostile or accidental instructions inside content you retrieved or a user sent. Mitigation is

architectural: bound tools, bound context, no hidden super-prompt that says “always obey the user.”
Sensitive data. Minimize. Redact logs. Do not persist prompts unless you have a retention and access story.

Rate limit. Per key, in memory or otherwise, so one client cannot starve the rest. A daily token quota is a second
brake.

Cost. A pricing table. Tokens in and out. An amount on the response. A row you can sum. If you cannot answer

“what did this app spend?” you cannot operate.

Fallback. Another provider when the error is transient or the vendor is down — not when the request was invalid or
filtered.

Retry. Selective. Exponential backoff. Caps. Otherwise you turn an outage into a bill.
Circuit breaker. Stop calling a provider that is already failing. Give it time. Send traffic to the next hop.

Monitoring. Request id, trace id, attempt log: which provider, whether you retried, why you failed. This is how you

debug without reading prompts in Slack.

Tests belong here. A FakeProvider lets you assert timeout, fallback, and “do not retry this class of error” without

spending money and without depending on a vendor’s mood.

Business implications

Security is how you stay allowed to run the feature. A leaked vendor key is not an engineering anecdote. It is a

budget event and a trust event.

Cost is how you stay allowed to keep it. Leadership will ask what the assistant costs. “We will look at the invoice”

is not an answer. “This application, this week, this model” is an answer.

Reliability is how operators stop bypassing the feature. If the gateway hangs, people will paste into a public chatbot

again. You will have lost the isolation you came for.
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None of this requires claiming a production traffic number. It requires treating Al like the rest of the estate:

credentials, limits, logs, and a plan for failure.

Procurement will ask why a gateway is necessary if the vendor already has an SDK. The SDK is how you call a
model. It is not how you issue a key to your own admin, cap a noisy client, or prove what happened on Tuesday.
Buy the model. Own the middle.

Incident response should include Al on the same page as payments and identity. Who rotates the application keys.
Who can disable a scope. Who reads the attempt log. If the answer is “whoever built the demo,” you are one

absence away from an unowned bill.

Write a one-page operating note: how to revoke a key, how to trip the breaker, how to read cost for one application.
If that page does not exist, the architecture is still a repository. Print it. Put it next to the deploy notes. Treat it as part

of going live, not as documentation you will write when things are calm.

Practical example

PROJECT EXAMPLE — AXIOMAI

Project example — AxiomAl. Applications authenticate with axm_-prefixed keys. The secret is Argon2-
hashed and shown in plaintext once. Scopes are deny-by-default. Provider keys stay in server environment
variables. Logs omit Authorization headers and prompts. Input size is limited. Each key can have a rate limit

and an optional daily token quota. Production startup fails if the pepper is still the default.

Routing is deterministic. A call is wrapped in a timeout. Retries are selective, with exponential backoff.
Fallback does not run on invalid requests or content filters. A circuit breaker stops feeding a dark provider.
Usage and estimated cost are persisted. An attempt log records provider hops, retries, and failure reasons. Fake
providers make those paths testable. The project is local-first; these are implemented controls, not a published

uptime claim.

ChecKklist

 Issue application keys. Do not spread the vendor API key.
 Store only hashes of those keys. Show plaintext once.

» Deny scopes by default. Separate chat, knowledge, and admin.
» Keep secrets in the environment. Fail closed in production.

e Never log prompts, keys, or Authorization headers.

e Bound request size. Apply a rate limit and a spend brake.

 Persist tokens and cost per request.
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e Retry only errors that deserve it. Back off. Cap.
 Fallback only when the failure is the vendor, not the request.
e Add a circuit breaker and an attempt log before you add a second feature. A second feature on an unlogged first

feature doubles the mystery, not the value.

Key takeaway

If you cannot rotate a key, stop a loop, or see what a call cost, you do not have a production Al feature. You have a
prototype with customers nearby. Put a gateway in the middle — security, cost, and reliability as one design — and

keep the models on the other side of it. The weekday is the test. The demo is not.
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CHAPTER 09 - MEASURE

Measure What Changed

Baselines and metrics that prove a transformation worked.

Executive takeaway

If you did not record the before, you cannot claim the after. Measurement is a design step, not a victory lap.
Baseline the workflow, make one change, then read technical, product, business, and Al signals — error rate,
deployment frequency, adoption, support workload, cost per request, latency, human acceptance. Prefer facts you

already collect over numbers a model could invent.

The problem

Transformation programs accumulate adjectives. The admin is “better.” Support is “faster.” The assistant is
“helpful.” Adjectives are how a team avoids a fight about whether to continue spending. They are also how a team

continues spending on a feature nobody uses.

The missing artifact is usually simple: a sentence about the current state that a skeptic would accept. How long does
a catalog title wait for an editor. How often a deploy fails. How many support questions are the same question. What

a single model call costs. Without that sentence, the pilot cannot fail, which means it also cannot succeed.

eCommerce makes this worse because vendors arrive with dashboards. A dashboard that does not share a definition

with your baseline is entertainment.

Why it happens

Teams skip baselines because the current system is embarrassing to quantify. That embarrassment is the reason to

quantify it. A fragile checkout that nobody timed is still fragile.

They also measure the model instead of the workflow. Token counts are easy. Whether an editor accepted the title is

the product. Whether a lead got a reply is the business.

A third reason is fear of vanity. Leaders have seen invented percentages. The correct response is not to refuse all

numbers. It is to refuse numbers you did not collect.

What most companies get wrong

They optimize before they measure. A second model, a new prompt, a redesigned widget — all before anyone

knows whether the first version was used.
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They mix categories. A cheaper token is not a better store. A prettier admin is not a safer deploy. Keep technical,

product, business, and Al scores on separate lines so a win in one cannot hide a loss in another.

They let the model report on itself. If search demand, rankings, or “impact” are generated rather than imported, you

will manage fiction. Pull those facts from the system that owns them.

INSIGHT

Measure before optimizing. Baseline, change, measurement — in that order, or you are decorating.

Recommended approach

Write the measurement as a three-part card before you write the ticket.

01 . 02 03 i 04
Technical Product Business Al

Baseline —> Change —> Measurement

FIGURE - BASELINE, CHANGE, MEASURE — ACROSS TECHNICAL, PRODUCT, BUSINESS AND AI METRICS.

Baseline. What is true now, from a log or a count a person can repeat. Time period named. Owner named.

Change. The one thing you are introducing. A retrieval assistant on help articles. An API in front of catalog. An

approval mode on SEO suggestions. Not five things.
Measurement. The signals you will read, when you will read them, and what would make you stop.
Use four lenses so the conversation stays honest.

Technical. Can we operate this? Response time and latency on the path you added. Error rate on that path.
Deployment frequency — are we able to ship the new path without a ceremony. Reliability in the boring sense: does

it fail closed, and do we see the failure.

Product. Did the workflow complete. Feature delivery time for the team who had to wait on the old system. User

adoption: who tried it, who came back. If adoption is only the build team, you have a tool, not a change.

Business. Operational effort and support workload. Processing time on the queue you named in Chapter 4. Lead

response time if that was the workflow. These are clocks and counts, not stories about transformation.
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Al Accuracy against a small labeled set. Retrieval quality: did we get the passage we expected. Cost per request,
persisted, not guessed. Latency of the model hop, separate from the page. Human acceptance: did the editor, the

agent, or the salesperson keep the suggestion.

If a lens has no owner, drop it for this pilot. An unread metric is worse than a missing one. It teaches the company

that measurement is décor.

Technical explanation

A baseline is a query you can run twice. Prefer events you already emit: publishes, ticket creates, deploys, API

statuses, token rows. If you must collect by hand, do it on a sample and say so. Do not dress a sample as a census.
Error rate belongs to a defined denominator. Errors per request on the new endpoint. Not “the site feels down.”

Deployment frequency is a proxy for whether the new path is isolated enough to change. If every Al tweak still

requires a full storefront release, the architecture is not done. The metric is there to reveal that, not to win an award.

Cost per request requires the gateway from Chapter 8. If cost lives only on a vendor invoice, you cannot attribute it

to a workflow.

Latency should be split. People experience the page. You operate the model hop. Improving the wrong one wastes a

week.

Human acceptance is a logged decision: accept, edit, reject. If you do not store the decision, you will run a survey

and argue about memory.

Vantage SEO’s rule is the right instinct for any external fact: search metrics come from Search Console and are
never invented. Apply that rule everywhere. Orders from the order table. Costs from your usage rows. Opinions

from people, labeled as opinions.

Business implications

Measurement is how a CEO can fund the second month. “We baselined unpublished meta as a weekly count; the
pilot suggests; editors accept or reject; we will read acceptance and remaining count on a named date.” That is a

program. “We added AI” is not.
It is how a CTO defends reliability work. If error rate and latency are on the page, a gateway is not gold-plating.

It is how you stop a polite failure. Low adoption and low human acceptance are a result. They mean you picked the

wrong queue or the wrong human step. That is cheaper to learn in a pilot than in a rollout.

Do not attach a fabricated business win to a technical graph. A falling cost per request is good. It is not a revenue

story.
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Share the card. A measurement that lives in an engineer’s notebook will be replaced by a vendor screenshot in the
next steering meeting. Put baseline, change, and signals where product and operations can see them. The review is a

meeting with the card on the table, not a tour of the interface.

Be willing to keep a technical win and still stop the product. A gateway that logs cost is useful even if editors reject
every title. That is not failure of the bridge. It is information about the queue. Fund the bridge. End the suggestion

feature. Write that sentence in the review so the company learns the difference.

Do not wait for a data team to invent a warehouse for this. The first baseline can be a saved query and a weekly
count. Elegance can come after honesty. A warehouse that arrives after the pilot has already been declared a success

will only decorate the story you already told. Collect what you can defend now. Expand later if the workflow earns
it.

Practical example

PROJECT EXAMPLE — AXIOMAI

Project example — AxiomAl. The gateway persists tokens and estimated cost on every request. An attempt log
records provider hops, retries, and failure reasons. That is a measurement surface for the Al lens: cost per
request, error paths, latency of hops. It is not a customer-outcome dashboard, and it should not be presented as

one. The project is local-first; the lesson is what you record, not a published improvement.

Vantage SEO applies the same discipline to a business-adjacent fact. Clicks, pages, and queries are imported
from Google Search Console. The plugin does not generate demand numbers to look busy. A health score and
a fix list sit next to those imported facts. Human approval remains in the loop, which makes human acceptance

observable: a suggestion that never ships is a measurement, not a hidden write.

ChecKklist

o Write the baseline in one sentence a skeptic would accept.

o Name the single change. Refuse a bundle.

o Pick at least one signal in each lens you will actually read.

e Define error rate with a denominator.

e Record deployment frequency for the new path, not the whole company.
o Track adoption and human acceptance as events, not vibes.

 Persist cost per request and model latency separately from page latency.
e Import business facts from the system that owns them.

o Set areview date and a kill condition before you start.
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e Do not optimize the prompt until the card has been read once. A better prompt on an unread baseline is just a

new story you cannot compare to the last one.

Key takeaway

Baseline, change, measurement. Four lenses, facts you already own, and a date you will look. If you cannot say

what changed, you are not transforming. You are performing. Write the card before the ticket. Read the card before

the encore. That habit is the whole chapter.

THE 7-STEP Al TRANSFORMATION BLUEPRINT

50



10 - THE 90-DAY AI TRANSFORMATION ROADMAP

CHAPTER 10 - SCALE

The 90-Day Al
Transformation Roadmap

A week-by-week plan from discovery to a measured Al pilot.

Executive takeaway

Ninety days is long enough to map a system, put a contract in front of it, and run one measured Al workflow. It is
not long enough to replace the estate. Treat the period as four phases — discover, modernize, introduce intelligence,
then a 90-day review — with a weekly goal, a visible output, and a gate that can stop the program. Scale is what

you do after something is boring.

The problem

Roadmaps fail in two opposite ways. They are a rewrite in costume: twelve weeks to a new platform, no map, no

dual-run plan. Or they are a tour of tools: a new model every Friday and no workflow that operations will touch.

Both failures come from treating ninety days as a branding exercise. The calendar is useful only if each week
produces an artifact someone else can challenge. A slide that says “Al transformation” at the end of week twelve is

not an artifact. A system map, an API for one path, a pilot with a baseline, and a written decision — those are.

Why it happens

Executives want a date. Vendors want a date. Engineering wants a stack. Dates and stacks are easier to discuss than
ownership. Without a gate, the program absorbs every adjacent wish: while we are in there, redo the theme; while

we have a model, add personalization; while we have an API, replace the database.

Teams also confuse scale with more surface area. Scale is repeating a path that already has a log, a limit, and a

human step. It is not a second chatbot on a section of the site you have not mapped.

What most companies get wrong

They start building in week 1 because discovery feels like not working. Week 1 is working. It is the work that

prevents week 8 from being an argument about facts.

They skip the review because stopping looks like failure. A 90-day review that ends a pilot is a success of

governance. A review that automatically funds year two is a ceremony.

They plan weeks 5—12 as “implementation” with no module name. Implementation of what, against which map,

with which kill condition? If you cannot say, you are back in the rewrite trap with a shorter calendar.
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INSIGHT

30/ 60 /90 at a glance: understand and choose; put a bridge under one path; run one intelligent workflow and

decide.

Recommended approach

Run the framework as a calendar, not as a poster.

o1 02 03 04
Discover Modernize Intelligence Scale

Days 1-30 - Weeks 1-4 Days 31-60 - Weeks 5-8 Days 61-90 - Weeks 9-12 Day 90+ - Review

FIGURE - DISCOVER, MODERNIZE, INTRODUCE INTELLIGENCE, THEN OPTIMIZE AND SCALE.

Days 1-30 — Discover. Map the estate. Name the stage (Chapter 1). Kill or postpone a rewrite that cannot name an
isolation reason (Chapter 2). Produce the path diagram and the discovery checklist (Chapter 3). Score Al candidates

(Chapter 4). Gate: one workflow chosen, one system of record named, one owner named.

Days 31-60 — Modernize. Build or finish the API bridge for that path (Chapter 5). Close the worst side door. Add
logging and auth that a second client could use. Do not start the model until a person can call the contract with a

key. Gate: the workflow’s data is available without a shared database login.

Days 61-90 — Introduce intelligence. One Al step in the workflow (Chapters 6—7). Controls on keys, cost, and
failure (Chapter 8). Baseline already written (Chapter 9). Gate: a human can accept or reject; you can see cost and

CITors.

Day 90+ — Optimize and scale. Only the pieces that passed the review. A second workflow is a new ninety days,

shorter if the bridge already exists. It is not a bonus you add because the first one compiled.

Technical explanation

The weekly rhythm is how a CTO staffs this without a standing army.

Week 1 — System discovery. Goal: an inventory that operations recognizes. Activities: interviews, deploy
walkthrough, list of jobs and file drops. Output: system inventory and the people who own money, stock, and

catalog. Gate: if you cannot name owners, you do not staff a build.

Week 2 — Architecture mapping. Goal: one core journey drawn as users — frontend — API — logic — database
— third parties. Activities: trace a live order or ticket. Output: the system map. Gate: unknown hops are labeled

unknown, not guessed.
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Week 3 — Opportunity analysis. Goal: a scored list, including explicit nos. Activities: apply the five-part test.

Output: three candidates and the reasons the others lost. Gate: at least one candidate has data you can isolate.

Week 4 — Prioritization. Goal: one pilot. Activities: write the measurement card; write the human step; write the

non-goals. Output: a one-page brief. Gate: a named kill condition.

Weeks 5-8 — Modernization. Goal: the bridge for that pilot. Activities: API resources, auth, validation, logs, the
first webhook. Output: a client other than the old admin can perform the action. Gate: no new SQL users for the Al

work.

Weeks 9-12 — Al workflow. Goal: the model in one box on the diagram. Activities: retrieval or classification as
designed; gateway controls; approval UIL. Output: a running path with a log. Gate: the 90-day review can read

baseline versus now.

Each week should end with a document or a demo, not a status adjective. If a week slips, slip the review. Do not

compress discovery to save a launch date you invented in week 1.

Business implications

For a CEO or founder, this calendar is a way to buy learning rather than a platform. Thirty days of discovery is
cheaper than a year of feature parity. Sixty days with a bridge is an asset even if you later reject the model. Ninety

days with a measured no is still a modernization.

For product, the gates are how you protect the rest of the roadmap. The pilot is allowed to consume a team only
while it still has a brief.

For engineering, the phases prevent a heroics culture. Week 1 is not for a surprise rewrite. Weeks 5—8 are not for a

second database. Weeks 9—12 are not for autonomy.

Scale, when it comes, is a copy of a path you already operate: another corpus behind the same gateway, another
webhook into the same job runner, another approval queue. If you cannot copy it, you cannot scale it. You can only

add exceptions.

Communicate the calendar in the same language you will use at the 90-day review. “We will know the map.” “We
will have a door we own.” “We will have one workflow we can turn off.” If the only sentence you can promise is

“we will have AL,” you have already spent the quarter. Change the sentence before you change the stack.

A note on staffing: this is not a twelve-week hiring plan. It is a sequence a small team can run if the rest of the
company agrees not to add a second program in week 6. Protect that agreement. The cheapest way to miss day

ninety is to win three extra ideas in week three. Scope is a leadership job. The calendar cannot do it for you.
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Practical example

ILLUSTRATIVE SCENARIO

Illustrative scenario. A mid-size store wants “Al for support and SEO” by the end of the quarter. Week 1 shows
that product answers live in a help center and in merchandising notes that overwrite each other. Week 2 traces
a support question and finds no API, only admin search. Week 3 scores SEO drafts higher than a public
chatbot because the publish hook already exists and the write can stay approved. Week 4 writes a baseline:

weekly count of products missing meta, plus a rule that search demand comes from Search Console only.

Weeks 58 put a small catalog-and-content API in front of the fields the editor already changes. Weeks 9—12
attach suggestions with an approval mode and a spend brake. The 90-day review does not ask whether the
brand “has AL It asks whether editors use the queue, whether cost per request is visible, and whether the
missing-meta count moved. If the answer is no, the API still remains. That is a successful quarter of

modernization with an unsuccessful pilot — which is a better outcome than a public bot on unmapped data.

ChecKklist

Put the four phases on a calendar people can see.

Staff week 1 with operations in the room.

Finish week 2 with a drawn path, not a tool list.

Use week 3 to write the nos.

Use week 4 to write the measurement card and the kill condition.

In weeks 5-8, refuse a new system of record.

In weeks 9-12, refuse a second workflow.

Book the 90-day review on day one.

Decide scale only for paths that already have a log, a limit, and a human step.

Start the next ninety days with a smaller discovery, not with a bigger promise.

Key takeaway

Ninety days is a sequence: discover, modernize, introduce intelligence, review. Week 1 through weeks 9-12 exist to

produce artifacts and gates, not a vibe. Scale is a copy of something that already works. Everything else is a new

program — and it should say so. If the review cannot name a next step or a stop, the calendar was decoration.
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APPENDIX - CHECKLIST

The Modernization Checklist

Fifteen checks to run before, during and after a transformation.

A transformation program needs fewer slogans and more things you can tick in a room with operations present. Use
this list before you fund work, while the bridge is being built, and after the first workflow is live. Each item is a fact

you should be able to point at.

Before you change anything
o System inventory. Write down what you run, where it lives, who can deploy it, and which parts take money or
stock. If two people produce two lists, that disagreement is the first finding.

e Dependency map. Name the jobs, file drops, shared logins, partner bookmarks, and vendor apps that touch the

inventory. Unknowns stay on the page as unknowns.

o Database assessment. Identify the system of record for customers, catalog, orders, and payments. Note who else

writes those tables. A second writer is a risk, not a detail.

e API assessment. Say whether a contract exists, who uses it, and which clients still go around it. “We have an

API” is not a pass if the database remains a public square.

e Security assessment. List how people and systems authenticate today, where secrets live, and which patches you

are afraid to apply. Fear of a patch is a modernization signal.

e Business workflow mapping. Draw one or two journeys that pay the bills, including the exceptions finance and

support already know. Happy paths do not hide legacy.

o Al opportunity assessment. Score candidates as repetitive, data-rich, language-heavy, time-consuming, and

measurable. Write the cases where you will not use a model.

o Data readiness. Separate operational records from knowledge. Name owners and freshness. Do not index what

you cannot isolate.

e Cost assessment. Decide how you will see spend — vendor, workflow, and application — before the first key is

copied into a service.

e Architecture plan. One page: what stays, what gets a bridge, what the first client will be, what is explicitly out

of scope.

While you modernize

 Pilot project. One path, one owner, one human step, one kill condition. A second pilot is a second program.

e Measurement framework. Baseline, change, and the signals you will read (technical, product, business, Al).

Set the review date before the first commit.
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After you launch

e Production rollout. Move traffic or staff in slices. Keep the old path until the new one is boring. Publish the

remaining gaps.

e Monitoring. Request identities, errors, cost, and the human accept/reject trail. If you cannot see a weekday, you

are still in prototype.

» Continuous improvement. Re-read the measurement card. Retire a feature that nobody accepts. Copy only the

paths that already have a log and a limit. Start the next map where this one ended.
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About the Author

Bharat Kumar Adhikari, Senior Full-Stack & Al Engineer.

Bharat Kumar Adhikari

Bharat Kumar Adhikari is a Senior Full-Stack and Al Engineer. He has 11+ years building production systems,

modernizing applications businesses already depend on, and putting Al into workflows that have an owner, a

contract, and a way to fail safely.

His work sits in eCommerce, payments, identity, fraud, full-stack engineering, and legacy modernization. The

through-line is the same one in this book: understand the system you have, then change a path you can measure.

Selected open-source work

AxiomAI — a local-first control plane for routing, failover, cost tracking, and cited retrieval.
Foxlancer — a Node.js and React rebuild of a Codelgniter marketplace that keeps the existing MySQL database

and leaves the legacy app as reference.

Vantage SEO — a WordPress plugin that suggests on-page fixes inside a budget, with human approval and

Search Console as the source of search facts.

LeadGenie — a Gemini chatbot that answers from site context and turns out-of-scope questions into captured

leads.

WebSumm-AI — a Chrome extension and mobile web app that summarizes pages and videos from the best

context it can extract.

This book does not invent client results. It describes methods you can apply to the software you already run.
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Have a complex system to modernize?

Let's understand the problem first, then choose the technology.

Email bk.digitalservice@gmail.com

LinkedIn - GitHub
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