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You can already build an API. You know tables, primary keys, joins and the everyday
SQL an ORM writes for you. What you have not yet had is a project that forces the harder
questions:

How do you stop one customer's request from ever reading another customer's rows?

What happens when two people try to buy the last item at the same moment?

What should the server do when a client retries a request that already succeeded?

How does work survive a crashed worker, and how do you notify another system
without lying about what happened?

How do you change the schema while old clients are still calling you?

How do you know that a backup will actually give you a working product back?

This book answers those questions by building one application from an empty database
to a release you can hand to someone else. It is written for backend and full-stack de‐

velopers who are comfortable in a terminal, can read Python and SQL, and want to un‐

derstand the data layer of a real business system rather than copy another CRUD tutori‐
al.

You do not need to be a database administrator or a PL/pgSQL expert. Every PostgreSQL
feature is introduced at the moment the application needs it, and always with a test that
shows what it does and what it does not guarantee.

What You Will Build

The running project is Ledger & Stock, a sales and inventory application delivered as a
multi-tenant SaaS. Two companies, Northstar and Harbor, share the same application
and the same database. Their people sign in, select an organization and work only with
that organization's customers, products, orders and stock.

Who This Book Is For

• 

• 

• 

• 

• 

• 
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By the last chapter the system has:

Tenant isolation enforced by the database. Row-level security, membership-based
authorization and composite keys that keep every relationship inside its tenant.

A contract-first HTTP API. PostgREST in front of a dedicated api  schema, with ex‐

plicit commands, versioned edits and structured errors.

Correct behaviour under concurrency. Stock reservations that cannot oversell, con‐

sistent lock ordering and optimistic version checks.

Safe retries. Idempotency keys whose saved results can be replayed without repeat‐
ing a stock movement or an order.

Durable background work. A PostgreSQL job queue with leases, fencing tokens,
bounded retries and a separate worker.

Reliable integrations. A transactional outbox and signed webhooks, with a receiver
that deduplicates repeated deliveries.

Search, flexible fields, audit and reports. Full-text and typo-tolerant product
search, validated JSONB custom fields, an audit trail with a real actor model, and op‐

erational reports.

Operations you can explain. Request budgets, live schema migrations, a tested
backup-and-restore rehearsal, a restricted operator snapshot and a verifiable release
package.

What You Will Be Able to Do

After working through the book you will be able to:

Design a multi-tenant schema whose integrity does not depend on every query re‐

membering a WHERE  clause.

Put a business rule in the right place: constraint, policy, transaction, API command
or worker.

Reproduce a race condition on purpose, fix it and prove the fix with two real clients.

Make commands retry-safe and explain exactly which failures a retry can and can‐

not repair.

Run background jobs and outbound events without pretending that two systems
commit together.

• 

• 

• 

• 

• 

• 

• 

• 
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2. 

3. 
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Evolve a live schema in small, reversible steps and verify each one through the API.

Rehearse a restore that checks permissions and business behaviour, not just row
counts.

Recognize, from measurements, when a responsibility should move out of Postgr‐
eSQL.

What You Need

A macOS or Linux machine where you can install software.

PostgreSQL 18 with the pg_trgm  extension and the standard client tools, PostgREST
16 and Python 3.10 or newer. The code was verified end to end with PostgreSQL 18.6
and PostgREST 16.3.

Basic SQL, basic HTTP and comfort reading short Python scripts. No framework,
ORM or Python package is required to run the examples.

The book is also useful on its own if you only want to read. Every chapter explains the
design, shows the important code and reports what the tests demonstrated.

6. 

7. 

8. 

• 

• 

• 
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A customer places an order for the last item in stock. At almost the same moment, an‐

other customer places an order for that same item.

Both requests look valid when they arrive. Both users expect an answer. Somewhere in
the system, a decision must be made about which order can proceed.

Now add a second company using the same application. Its customers, products, and
stock must remain separate from the first company's data. A request is retried after a
timeout. A background process stops halfway through a task. Someone asks who
changed an order yesterday.

These are the kinds of problems we will solve in this book.

Our application will be small enough to understand, but its behavior will have to sur‐
vive more than a successful demonstration. We will build it around PostgreSQL, expose
its primary HTTP API through PostgREST, and use a small worker for work that belongs
outside a database transaction.

What “Everything” Means

The title proposes an architectural question: how much of a business application's data
infrastructure can PostgreSQL reasonably provide?

We will use it for relational storage and integrity, tenant isolation, transactional busi‐
ness operations, persistent background jobs, search, flexible attributes, audit records,
and reporting. Each use must earn its place by solving a problem in the application.

Consolidation has a cost. Workloads share resources. Database functions need tests and
version control. A slow report can compete with an order being placed. A queue intro‐

duces cleanup and retry concerns. Moving a responsibility into PostgreSQL does not
make that responsibility disappear.

Preface
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We will keep those costs visible. Where a separate service would offer a better boundary
or a required capability, we will explain the reason. Authentication, external commu‐

nication, and the user interface will still have their own components.

The aim is to give you a basis for choosing a small architecture deliberately, and for re‐

cognizing when it needs to change.

Who This Book Is For

You are a backend or full-stack developer who can already build a simple API. You un‐

derstand tables, primary keys, joins, and basic SQL statements. You may have used Post‐
greSQL primarily through an ORM.

You now need to make decisions that a CRUD tutorial leaves open:

Where should a business rule be enforced?

How do you keep one organization's data out of another organization's requests?

What happens when two valid operations cannot both succeed?

Which parts of a failed operation can be retried?

How do you know a backup is useful?

We will introduce the PostgreSQL-specific concepts needed to answer these questions.
You do not need to arrive as a database administrator or a PL/pgSQL expert. You should
be comfortable reading code, working in a terminal, and following an HTTP request
into the data layer.

The Application

Our running example is Ledger & Stock, a small sales and inventory system for busi‐
nesses that sell physical products. Despite its name, the application does not implement
a general accounting ledger.

Each business subscribes to the same SaaS application. Its staff manage customers and
products, create orders, reserve inventory, record shipments, and correct erroneous
dispatches. They also need a useful history of changes and a view of current sales and
stock.

• 

• 

• 

• 

• 

POSTGRESQL FOR EVERYTHING
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This gives us a connected set of problems. Search helps staff find products. Background
jobs deliver order notifications. Reports summarize the orders we already store. Audit
records explain the changes we already make.

The project deliberately excludes payroll, manufacturing, full accounting, tax-compli‐
ant invoicing, payment recording, and payment processing. Those domains have rules
substantial enough to deserve their own treatment.

How to Read This Book

Read the implementation chapters in order on your first pass. Each builds on decisions
and code introduced earlier.

The recurring pattern will be:

A business problem. What must the application do, and what can go wrong?

A design. Which guarantees belong in the data model, the transaction, the API, or
the worker?

An implementation. A small addition to the same application.

An experiment. A test that challenges the guarantee, including failures where they
matter.

A boundary. What does the solution assume, and when would we change it?

The companion code contains an executable checkpoint for every implementation
chapter, with its migrations, demonstration data and tests. Each checkpoint was run
end to end against real PostgreSQL and PostgREST processes, and its results are recor‐
ded next to the code.

We will use performance measurements to answer specific questions. Any published
measurements will include the conditions needed to interpret and reproduce them. A
number from one machine is evidence about that experiment, not a promise about
every deployment.

By the end, you should be able to trace a business operation from its HTTP request to its
database effects, explain why those effects remain correct under the tested failure con‐

ditions, and identify what the system still cannot guarantee.

1. 

2. 

3. 

4. 

5. 

PREFACE
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Northstar Office Supplies sells desks, lamps, and other equipment to small businesses.
Its staff use a spreadsheet to track available stock and another to track orders. When
someone reserves the last desk, the two spreadsheets do not always agree.

Harbor Workshop sells tools and workshop equipment. It has a similar problem and
wants the same software. It has no reason to see Northstar's customers, orders, or
prices.

We will give both companies access to one application: Ledger & Stock.

This chapter establishes the product and the rules that will guide its implementation. It
contains design examples, not an executable checkpoint. In the next chapter, we will
turn the first slice into a running system.

1.1 Define the Tenant

A tenant is an organization that uses the application and owns a distinct set of business
data. Northstar is one tenant. Harbor is another.

A user is a person with an authenticated identity. A membership connects that person
to an organization and records their role within it.

These are separate concepts. A consultant might work for both companies. That person
should be able to select either organization, but an action performed for Northstar must
not accidentally use Harbor's records.

C H A P T E R  1

1
Two Companies, One Application
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For the main business API, every request will operate in one active tenant context. The
server must verify that the authenticated user has an active membership in the selected
organization. Sending an organization identifier in a request expresses a choice; it does
not establish permission.

We will begin with a shared database and shared business tables. Tenant-owned rows
will carry an organization identifier. This keeps the first implementation approachable
and lets us study isolation in the model, permissions, and API together.

The choice also means tenants share database resources and a recovery environment.
We will return to those consequences when we test uneven workloads and recovery
procedures.

1.2 Choose One Complete Business Journey

The application's central workflow is:

Create a customer → draft an order → confirm and reserve → ship → correct an erro‐

neous shipment when necessary.

Payment recording and payment processing are outside this implementation. The ex‐

ample concentrates on the order and inventory lifecycle.

For inventory, we will start with one stock location per tenant and whole-number item
quantities. A product belongs to one tenant. These choices remove units-of-measure
conversion and warehouse allocation from the first model.

An order will progress through a small set of business states:

State Meaning

Draft An owner may change the order; it holds no stock reservation.

Confirmed Stock has been reserved for all order lines.

Shipped The reserved goods have left inventory.

Cancelled The order will not be fulfilled; any reservation has been released.

For this first version, confirmation succeeds for the entire order or fails. We will not
support partial reservations, partial shipments, or backorders. A future payment mod‐

ule would need its own state and reconciliation rules.

TWO COMPANIES, ONE APPLICATION
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These rules make the project smaller while preserving the difficult question: can we
keep a promise about stock when requests overlap?

1.3 State the Guarantees Before Writing Endpoints

A useful design begins with statements we can try to disprove.

A customer belongs to the same tenant as its order

Suppose an order is owned by Northstar but refers to a customer owned by Harbor.
Even if the application normally filters customer lists correctly, the stored relationship
is invalid.

Our model must reject that relationship. Later, we will use tenant-aware keys and for‐
eign keys so the database can check ownership across related records.

A member can act only within an authorized organization

Knowing an order identifier must not grant access to it. We will check this through the
actual API, using the same restricted role as ordinary application requests.

Tests executed only as a database administrator would tell us little about this boundary.
PostgreSQL's row security rules treat privileged roles differently, so our test identity is
part of the test itself. PostgreSQL: Row Security Policies

Confirmation cannot reserve unavailable stock

For a product, we will distinguish:

On hand: units physically held by the business according to recorded inventory
movements.

Reserved: units committed to confirmed, unshipped orders.

Available: on-hand units minus reserved units.

If Northstar has one lamp on hand and none reserved, it has one lamp available. Two
overlapping requests may both want it. At most one may successfully reserve that unit.

Checking availability in a browser and submitting an update later cannot establish this
guarantee. The competing operations must be coordinated where the stock decision is
made.

• 

• 

• 
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A failed confirmation leaves no partial confirmation

If an order contains a lamp and a desk, but the desk is unavailable, our initial product
rules require the whole confirmation to fail. The lamp must not remain reserved by the
failed attempt.

The order state, reservations, and event recording therefore belong to one transaction.

A repeated request does not create a second business effect

A client may time out after the server commits. The user sees no answer and tries again.

We will define how confirmation recognizes a repeated operation and how it responds.
The later idempotency chapter will cover both the key used to identify a retry and what
happens if that key is reused with different input.

1.4 Give Each Component a Job

Our initial architecture has five components:

Component Responsibility

Frontend Present the workflow, collect input, and display results.

Identity pro‐
vider

Authenticate people and issue tokens the API can verify.

PostgREST Translate authorized HTTP requests into database operations.

PostgreSQL Store data, enforce integrity and access rules, and execute transactional business opera‐
tions.

Worker Perform background tasks and communicate with external systems.

PostgREST can validate JWTs issued by an external identity service. Our application will
still need its own membership and permission rules: authentication tells us who is mak‐

ing a request; authorization determines what that identity may do. PostgREST:
Authentication

The worker will use narrowly scoped permissions appropriate to its tasks. It will not in‐

herit unrestricted access simply because it runs in the background.

TWO COMPANIES, ONE APPLICATION
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1.5 Design a Business Operation

Consider an API design that asks the frontend to perform four requests:

Check available stock.

Create reservations.

Change the order state.

Create a notification task.

A failure between those requests could leave a reservation without a confirmed order.
Another request could change availability after the first check.

Instead, we will expose one business command:

POST /rpc/confirm_order
Content-Type: application/json
Authorization: Bearer <access-token>
X-Tenant-Id: 10000000-0000-0000-0000-000000000001
Idempotency-Key: cb5c9631-5d82-4fbd-a06b-57b88b411e43

{
  "order_id": "4ae53e21-6d84-4c60-902d-b37e52feb0f3",
  "expected_version": 1
}

This previews the keyed contract completed in Chapter 8. Use the actual order ID and
current version; earlier checkpoints introduce the operation before adding its retry key.

The database function behind the command will verify the caller's permissions, check
the order's state, coordinate access to inventory, establish reservations, and record the
resulting event. PostgREST executes a request inside a database transaction, which
gives this operation a boundary within which its database changes can commit or roll
back together. PostgREST: Transactions

The operation will record durable notification work for the worker to process after com‐

mit. Our implemented external-delivery example will use a signed webhook.

This separation matters when external systems fail. An unavailable webhook receiver
should not determine whether a valid stock reservation commits. Conversely, commit‐

1. 

2. 

3. 

4. 

POSTGRESQL FOR EVERYTHING
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ting an order does not prove that the receiver has accepted its event. We will represent
and test those outcomes separately.

1.6 Keep the Public Contract Deliberate

Our intended schema layout is:

Schema Intended contents

app Business tables and internal business functions.

api Deliberately exposed resources and callable operations.

private Internal authorization helpers and background-processing details.

A schema name does not provide security by itself. Exposure configuration, object priv‐

ileges, function execution permissions, and row security must agree.

We will give ordinary requests access to the intended API surface. Simple edits, such as
changing a product description, can use a resource endpoint. Actions that cross several
rules, such as confirming an order, will have a named operation.

Views and privileged functions need particular care because their execution context
can change how access checks behave. We will choose those settings explicitly and veri‐
fy their behavior through cross-tenant tests before treating them as safe API resources.

1.7 Build Evidence Alongside Features

The companion implementation will use two named tenants from the beginning. A
single-tenant fixture would make many isolation mistakes invisible.

For each significant guarantee, we will keep a corresponding experiment:

Guarantee Experiment

Tenant isolation Ask a Northstar user to read and modify Harbor's records.

Valid ownership relationships Attempt to attach a Harbor customer to a Northstar order.

No overselling Confirm two orders concurrently against one available unit.

Atomic confirmation Fail one line of a multi-line order and inspect all resulting state.

TWO COMPANIES, ONE APPLICATION
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Guarantee Experiment

Safe retries Repeat a confirmation with the same idempotency key.

Recoverable background work Stop a worker during a task and observe recovery and possible redelivery.

These experiments have not been run yet. They define the evidence we need as we im‐

plement the application. When a chapter claims that a guarantee holds, its checkpoint
should make that claim reproducible.

1.8 Know What This Design Does Not Prove

A shared schema does not isolate each tenant's CPU, memory, storage, or backup life‐

cycle. Row security does not defend against every action available to a database admin‐

istrator. A durable task record does not make an external side effect occur exactly once.

These boundaries affect the product we can offer. We will carry them forward into oper‐
ational chapters, where we can examine workload controls, privileged access, recovery,
and delivery semantics with a running application.

For now, we have enough definition to begin: two companies, one workflow, explicit
tenant ownership, and business guarantees that can be challenged by tests.

In Chapter 2, we will start PostgreSQL and PostgREST, create our first versioned migra‐

tion, and make the first request against the application.

POSTGRESQL FOR EVERYTHING
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This is a complete chapter from the full book. It builds on the tenant model, API contract and
order aggregate of the earlier chapters.

Northstar has one desk available. Two customers each order one desk. Both orders are
valid drafts, and both requests can read the same available quantity before either con‐

firmation commits.

Only one order can receive a reservation.

This is where a stock display becomes a stock promise. A read tells us what was visible
at that moment. Confirmation must make a decision that remains correct when another
transaction wants the same unit.

In this chapter, we introduce receipt movements, product balances, and reservations.
The checkpoint ( examples/chapter-07/README.md ) reproduces the last-unit race using two
real HTTP clients against PostgreSQL and PostgREST.

7.1 Distinguish Physical Stock from Promised Stock

For each product in an organization, we track:

Quantity Meaning

On hand Recorded units physically held by the business.

Reserved Units committed to confirmed, unshipped orders.

C H A P T E R  7
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Quantity Meaning

Available On hand minus reserved.

If one desk is on hand and none is reserved, one is available. Confirming a one-desk or‐
der changes reserved to one and available to zero. On hand remains one: nothing has
shipped.

This distinction prevents confirmation from pretending that a physical movement oc‐

curred. Shipping will reduce physical stock later. For now, the only physical movements
we support are incoming receipts.

We keep one logical stock location per tenant and use whole item quantities. Multiple
warehouses, transfers, damaged stock, and unit conversion would add separate alloca‐

tion rules.

7.2 Store the Balance and Its Explanation

The model has three new tables:

inventory_balances : one current balance per tenant/product pair.

inventory_movements : positive receipt records in this checkpoint.

stock_reservations : quantities committed by confirmed order lines.

The balance table contains a stored generated value for available stock and a check:

available bigint
GENERATED ALWAYS AS (on_hand - reserved) STORED,

CONSTRAINT inventory_reservation_bounds
CHECK (reserved >= 0 AND reserved <= on_hand)

We also require nonnegative on-hand stock. These row-local constraints reject an im‐

possible balance regardless of which ordinary write attempts to store it.

A reservation references both its inventory balance and the matching tenant/order/
product combination in order_lines . Its primary key permits one reservation per order
and product.

• 

• 

• 
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The balance makes the contested quantity a small, lockable row. The movement and re‐

servation records explain how the application reached it. This does create values that
must remain consistent across tables. Our commands update them transactionally, and
reconciliation tests compare them afterward.

The database does not infer cross-table equality simply because the tables have mean‐

ingful names. Arbitrary privileged SQL could still update a balance without the corres‐
ponding record.

7.3 Receive Stock as One Operation

The incoming-stock command is:

POST /rpc/receive_stock

{
  "product_id": "50000000-0000-0000-0000-000000000001",
  "quantity": 3,
  "reference": "Delivery 001"
}

The normal authentication, tenant, and JSON headers apply. An owner supplies a visible
product, a positive quantity, and a short reference. The reference is descriptive; it is not
unique and does not deduplicate a delivery.

The command creates a zero balance if none exists, increments on-hand stock, and ap‐

pends the receipt movement in the same transaction. The update adds to the current
stored quantity; it does not write a previously calculated absolute balance from a
browser.

The stock row's update coordinates with concurrent updates to the same row. Its reser‐
vations remain unchanged, so the newly received units increase availability.

This first movement model contains positive receipts only. We will extend its semantics
when shipping and reversal enter the application. It would be misleading to describe
the current table as a complete inventory ledger.

TWO ORDERS, ONE ITEM LEFT

21



7.4 Why a Separate Availability Check Is Insufficient

Consider this sequence:

Time Request A Request B

1 Reads available = 1

2 Reads available = 1

3 Decides its order can proceed

4 Decides its order can proceed

Both decisions were based on a valid observation. The observations did not reserve any‐

thing.

Adding a transaction around each request does not automatically make every read ex‐

clude competing writers. Under PostgreSQL's default READ COMMITTED isolation, we
need an explicit coordination step for this operation. See Transaction Isolation.

We will lock the balance before checking and increasing reserved stock. A second con‐

firmation must wait for that row and then decide using the value it can lock, rather than
its earlier client-side observation.

The availability displayed in the UI remains useful information. It is not an authoriza‐

tion to bypass the confirmation check.

7.5 Keep the Order Lock and Add Product Locks

The confirmation body contains the order and its expected version:

{
"order_id": "60000000-0000-0000-0000-000000000001",
"expected_version": 1

}

The function starts with the same draft-order lock used by editing and draft cancella‐

tion. This establishes that the caller is an owner, the order is visible and still a draft, and
its version matches.

POSTGRESQL FOR EVERYTHING
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It also checks that at least one line exists. Public creation already requires lines, but the
confirmation boundary should reject an empty header left by an import or administrat‐
ive operation rather than confirm it accidentally.

For each product, the command executes a locking read:

SELECT b.* INTO balance
FROM app.inventory_balances AS b
WHERE b.organization_id = private.current_tenant_id()

AND b.product_id = line.product_id
FOR UPDATE;

If the balance is missing or available stock is less than the line quantity, the command
raises a stock conflict. Otherwise it increases reserved stock and inserts the reservation.

The row lock is held until transaction completion. Under the tested isolation level, a
competing locking read waits and can then return the updated row. See Explicit
Locking.

Once every line has been reserved, the function sets the order to confirmed and incre‐

ments its version. The response uses the order document introduced in Chapter 6.

7.6 Acquire Product Locks in a Consistent Order

One order might list a desk before a lamp; another might list the lamp before the desk. If
their confirmations locked products in document order, they could acquire opposite
locks and then wait for each other.

The function processes lines using ORDER BY product_id , so every confirmation follows
the same UUID ordering for balance locks. Document presentation order does not de‐

termine lock order.

This addresses a known source of deadlocks between these confirmations. It is not a
claim that the system can never deadlock. Future receipt, shipment, cancellation, or
maintenance operations must be examined together with this lock hierarchy.

The current path is: lock one order header, then its product balances in a consistent or‐
der. Receipt changes only one product balance and does not subsequently acquire an or‐
der lock.

TWO ORDERS, ONE ITEM LEFT
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We do not implement a generic deadlock retry handler here. Adding retries without de‐

ciding which operations are safe to repeat would move the problem into request se‐

mantics.

7.7 Reserve Every Line or None

Northstar's opening fixture has one desk and three lamps. Create an order for one desk
and four lamps.

In product UUID order, confirmation first reserves the desk. It then reaches the lamp
and discovers the shortage. At that point, some work has already occurred inside the
transaction.

The exception aborts the request. The test verifies all four outcomes:

The desk's reserved counter returns to zero.

No reservation row remains for the failed order.

The order stays in draft.

Its version remains unchanged.

This is a concrete all-or-nothing reservation test. We are not only validating availability
before any write; we are proving the observed rollback after an earlier line was pro‐

cessed.

The same transaction includes the final status update. A caller should never receive a
committed confirmed order whose lines were only partly reserved through this com‐

mand.

7.8 Run the Last-Unit Race

The central experiment creates two distinct drafts, each requesting the one available
desk.

Each client first reads the stock endpoint and confirms that it sees one available unit. A
barrier then releases both confirmation attempts. PostgREST has two request-pool con‐

nections, so this experiment is not configured to serialize all requests through one con‐

nection.

• 

• 

• 

• 
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The observed result is:

Outcome Winning order Other order

HTTP result 200 409

Order state Confirmed Draft

Order version 2 1

Reserved desk quantity 1 0

The shared balance is on hand 1, reserved 1, available 0. The reservation belongs to ex‐

actly the winning order.

Which request wins is deliberately unspecified. The test asserts the business outcome,
not fairness or a specific scheduler interleaving.

We also submit two confirmations for the same draft. The order-header lock and state
check allow one confirmation, while the other conflicts. The reservation is not duplic‐

ated.

7.9 Handle the Resulting State Honestly

An insufficient-stock response does not modify the draft. After a receipt adds stock, the
same draft can be submitted again using its unchanged version.

An already confirmed order behaves differently: repeating confirmation produces a
non-draft conflict. It does not replay the original success response. Chapter 8 will distin‐

guish a repeated logical request from a genuinely new attempt.

Confirmed lines are no longer editable through the draft command. Draft cancellation
also refuses confirmed orders, because it would need to release reservations. That work‐

flow is intentionally postponed until we implement release and reversal in Chapter 9.

Physical stock remains on hand after confirmation. No receipt or outbound movement
is created merely because a unit is promised to an order.

7.10 Reconcile the Redundant Values

The final test compares the stored balances with their supporting records:

TWO ORDERS, ONE ITEM LEFT
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on_hand = sum(receipt quantities)
reserved = sum(reservation quantities)
available = on_hand - reserved

It also verifies that every confirmed order line has a reservation of the same quantity.

The first equation is specific to this receipt-only checkpoint. Once shipments exist, the
movement model must include their effect. The equality is not a permanent definition
that ignores future outbound stock.

These checks help distinguish a nonnegative balance from a correctly explained bal‐
ance. A reserved value can satisfy its bounds and still disagree with reservation records
if a write path updates only one representation.

The API does not expose balance, movement, or reservation writes directly. All three
views are readable under tenant policies, while mutations go through commands. The
existing trusted-SQL boundary remains important: reconciliation is evidence about the
implemented paths, not protection against arbitrary administrator changes.

7.11 Try the Checkpoint

Run:

python3 examples/chapter-07/run.py

The runner executes the retained SQL checks and 156 HTTP-driven checks across au‐

thentication, customer editing, orders, and inventory, followed by the inventory SQL re‐

conciliation. Scenario counts are not the number of individual requests: several tests
read before and after a command.

The verification record ( examples/chapter-07/VERIFICATION.md ) records the environment
and results. The README includes a manual exercise: receive one desk, then confirm
the seeded two-desk order. Its resulting stock is on hand 2, reserved 2, available 0.

There are no partial reservations, shipments, multiple warehouses, or idempotency
keys yet. In particular, sending the same receipt twice increases stock twice. A refer‐
ence string does not change that behavior.
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We can now make a stock promise under competing demand. Next we must handle a
different kind of repetition: the customer clicked twice, or the network lost a successful
response.

TWO ORDERS, ONE ITEM LEFT
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Eighteen chapters to go
You have just read the design chapter and the concurrency
chapter. The rest of the book takes Ledger & Stock from that
point to a release another engineer can run and operate: idem‐

potent commands, cancellation and shipment corrections, a
durable job queue, signed webhooks from a transactional out‐
box, search, JSONB custom fields, an audit trail, reports, re‐

quest budgets, live schema migrations and a backup-and-re‐

store rehearsal that checks permissions and behaviour.

The complete edition

20 chapters and 5 reference appendices.

The complete companion code: one self-contained, runnable
checkpoint per implementation chapter.

A final release with 22 ordered migrations, workers, an operator
snapshot and a release packager, covered by more than 500 test
scenarios.

The recorded verification results and measurement reports behind
every claim in the book.

Get it at the book’s page
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