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Part 3 left you fluent in images, tags, and repositories — you can pull a specific post gr es: 17 build, tag your

own images, and push them somewhere your team can pull them back. You can start any single container with
confidence. And that's exactly where a quiet frustration starts to creep in.

Because a real application is never one container. It's a database and a backend. Maybe a cache too. Starting

each one by hand means memorizing a paragraph of docker run flags per service — the right image, the port
map, four - e environment variables, a - - net wor k, @ volume mount — and running them in the right order, every
time, on every machine. Miss one flag and the backend can't find the database. That doesn't scale past a coffee
break.

There's a tool built to erase that entire class of problem, and it ships inside the Docker you already installed in
Part 1. It's called Docker Compose, and by the end of this post you'll describe your whole stack — a Postgres

database and a backend that talks to it — in a single readable file, and bring it all up with one command.

This is Part 4 of a five-part journey. Here's the full map so you always know where you are.

This series: Docker for Delphi Developers
1. Install Docker and run your first container — hello-world, the daemon, the basics 2. A Postgres container

and FireDAC from the command line — a real database in seconds 3. Images, tags, and repositories —
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where images come from and how versions work 4. Docker Compose: your whole stack in one file —

this post — a database and a backend, together 5. The isolation architecture — web ' backend ' database,

and why only the backend touches the data

The pain point, named

Let me put the frustration on the table honestly, because naming it is half the argument for Compose. Here is
roughly what it takes to start a Postgres database and a backend that connects to it, by hand, the Part 1-3 way.

docker network create appnet

docker run -d --nane db --network appnet \
-e POSTGRES PASSWORD=secret -e POSTGRES DB=appdb \
-v pgdata:/var/lib/postgresqgl/data \
postgres: 17

docker run -d --nane api --network appnet \
-e DATABASE URL=postgres://postgres: secret @b: 5432/ appdb \
-p 8080: 8080 \
ny- backend: 1. 0

Every one of those lines is correct — but it lives in your shell history, not in your project. A teammate who clones
the repo has no idea these commands exist, let alone their exact flags. Change the database password and
you're editing two commands in lockstep. This is infrastructure defined by oral tradition, and oral tradition drifts.

What Compose actually is

Docker Compose is, in Docker's own words, a tool for defining and running multi-container applications —

you write the whole stack down as one declarative YAML file (YAML being a plain-text format for structured
configuration, all indentation and key: val ue pairs), and start it with a single command. Everything from the
docker run soup above becomes a few lines of readable text that lives in your repository, next to your code.
Here is the mental model that will make this click for a Delphi developer: Compose is the project file for your
infrastructure. You don't rebuild your . dpr oj by remembering compiler switches every morning; you open the

project and everything is declared. Compose does the same for your services. Declare the stack once, commit
it, and every teammate — and every server — runs the identical thing with one command.

before: by hand, every time after: one committed file
' ~
docker network create appnet compose.yaml
docker run -d --name db .. services:
-e POSTGRES_PASSWORD ... db: ..

\ 4

. api: ..
docker run -d --name api ..

$ docker compose up -d
-e DATABASE URL .. -p ..

lives in shell history, drifts in the repo — same for everyone

docker run soup becomes one declared, committed file
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The right-hand box is the entire goal of this post. Notice it isn't less capable than the left — it does everything the

commands did, including creating the network and the volume for you. It's just written down where it belongs.

Compose is built into Docker now
You do not install anything extra. Per the official install docs, "Docker Desktop includes Docker Compose

along with Docker Engine and Docker CLI" — Compose ships as the modern docker conpose command

(a v2 CLI plugin, note the space, not the older hyphenated docker - conpose). If you finished Part 1, you
already have it. Check with docker conpose versi on.

Building compose.yant, ONE Service at a time

The best way to learn the file is to grow it. We'll start with the database alone, run it, then add the backend —
introducing each new YAML key the first time it appears (that's the promise of this series: no unexplained magic).
The file is conventionally named conpose. yan and sits in your project root.

Step 1 — Declare the database service

Every Compose file has a top-level ser vi ces: block; each key under it is one service (one container, essentially)
with a name you choose. Here's a db service running the same Postgres image from Part 2.

services:
db:
i mge: postgres: 17
envi ronnent:
POSTGRES _PASSWORD: secr et
POSTGRES_DB: appdb

Three keys, each doing one job. i mage: names the exactimage to run— post gres: 17, the very reposi tory: t ag
form you learned in Part 3. envi ronnent : passes environment variables into the container, exactly like the - e
flags from Part 2 — here the official Postgres image reads POSTGRES_PASSWORD to set the superuser password

and POSTGRES_DB to create a database named appdb on first start. That is a fully runnable Compose file already.

Step 2 — Add the backend service

Now we add a second service, api , alongside db under the same ser vi ces: block. This is the backend your
Delphi app (and a web frontend) will call — we'll build it for real in Part 5, so treat the image name here as a
placeholder for "our backend."

services:
db:
i mage: postgres: 17
envi ronment :
POSTGRES _PASSWORD: secr et
POSTGRES _DB: appdb

api :
i mge: ny-backend: 1.0 # pl acehol der —Part 5 builds this for real
ports:
- "8080: 8080"
envi ronment :
DATABASE URL: postgres://postgres: secret @b: 5432/ appdb
depends_on:
- db
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Three new keys earn their introduction here. ports: publishes a container port to your host in the familiar
"host : cont ai ner" shape from Part 2 — " 8080: 8080" means "requests to | ocal host : 8080 on my machine
reach port 8080 inside the api container.” depends_on: tells Compose to start db before api , so the ordering
you used to manage by hand is now declared. And look closely at that DATABASE_URL — the host is literally db.
That one word is the payoff of this whole post, and it deserves its own section.

image: to run one, build: to build one

Our api here uses i mage: to run a pre-built image. If you want Compose to build an image from a local
Docker fi | e instead, you swap i mage: for bui | d: . — Compose builds it for you on up. We'll lean on bui | d:
in Part 5 when the backend becomes real; for now, i mage: keeps the focus on the stack, not the build.

The payoff: services find each other by name

Here's the frustration Compose quietly deletes. By hand, if you wanted the backend to reach the database, you
had to know the database container's IP address — an address Docker assigns dynamically and that changes
every time the container is recreated. On a Compose network, you never touch an IP again.

Compose puts every service in your file onto one shared network automatically, and — this is the magic —
each service is reachable by its service name as a hostname. Our api connects to the database at host db

because that's the service's name in the YAML. Not an IP. The name.

This is not a Compose invention; it's container DNS. The docs state it plainly: "Each service registers its name
with an internal DNS server, so containers can reach each other using the service name directly" — and,
crucially, "you should always reference services by name, not IP address" because the name stays constant
even when a container is recreated with a fresh IP.

the default Compose network (created for you)

api 1 connect to db:5432 db
the backend service > postgres:17
port 8080 port 5432

the service name resolves to the container — no IP address, ever

On the Compose network, api reaches the database by the name 'db' — no IP address anywhere

If you followed the networking series, this is not a new idea at all — it's the exact DNS lesson from Part 2 of
that series, where a name resolves to an address so you never hardcode the number. Docker gives each of its

container networks a built-in DNS server that does precisely this for service names. You already understood the
mechanism; Compose just applies it inside your stack.
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Why this matters for your Delphi backend

In Part 5, when the backend connects to Postgres, its connection string will point at host db — a name that
is stable, readable, and identical on every developer's laptop and on the production server. Nobody ever
chases a changed IP address again. That's the reliability dividend of container DNS.

Volumes: the persistence answer we promised in Part 2

Back in Part 2, a nagging question hung in the air: when you stop and remove the Postgres container, where
does the data go? The honest answer was "it's gone" — a container's own filesystem is ephemeral, wiped when

the container is removed. Compose lets us fix that cleanly and permanently, and this is the right moment to do
it.

The fix is a volume: a piece of storage that lives outside any single container's lifecycle, so it survives the

container being destroyed and recreated. You mount it at the exact directory where Postgres keeps its data,
and the data persists across restarts. Here's our file with a named volume added.

services:
db:

i mage: postgres: 17

envi ronnent :
POSTGRES_PASSWORD: secr et
POSTGRES_DB: appdb

vol unes:
- pgdata:/var/lib/postgresqgl/data

api :
i mage: ny-backend: 1.0
ports:
- "8080: 8080"
envi ronment :
DATABASE URL: postgres://postgres: secret @b: 5432/ appdb
depends_on:
- db

vol unes:
pgdat a:

Two additions do the work. The service-level vol unes: line mounts a volume named pgdat a at/ var/ | i b/ post -
gresql / dat a — and that path is not arbitrary. The official Postgres image is explicit: "Mount the data volume

at/var/1ib/ postgresql / dat a" for Postgres 17 and earlier, because that's the directory the database actually
writes to. The separate top-level vol unes: block at the bottom declares pgdat a as a named volume that Docker
manages for you. Now stop the stack, start it again, and your tables are still there.
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ntainer named volume: data
db contalne mounted at Pg

ephemeral — removed on 'down’' > persists across down / up
its own filesystem is wiped /var/lib/postgresql/data your tables live here

recreate the container all you like — the volume, and the data, stay put

The container is disposable; the named volume is not — data outlives the container

The takeaway from that picture: the container and its data are now separate things. Throw the container away

and rebuild it on a newer Postgres tag — the volume, and every row in it, remains. Leave the volume out of the
file, and Postgres falls back to an anonymous volume that isn't reused, which is the ephemeral behavior we saw
in Part 2.

Named volume vs. bind mount
There are two ways to mount storage. A named volume (pgdat a: here) is storage Docker owns and

manages on your behalf — ideal for database data, portable, and the recommended default. A bind mount
maps a specific folder on your host into the container (. /1 ocal / pat h: / cont ai ner / pat h) — perfect for

editing source code live during development, less so for database files. For Postgres persistence, reach for
the named volume; both are documented in Docker's storage guide.

The lifecycle: five commands you'll actually use

With conpose. yam written, running the whole stack is a handful of commands, all under docker conpose. Here
they are in the order you'll meet them day to day.

Step 1 — Start everything in the background

Run up with - d (detached) to build the network, create the volume, and start every service, returning your prompt
immediately.

docker conpose up -d

Compose reads conpose. yani in the current directory, creates the shared network and the pgdat a volume, then
starts db and api — honoring depends_on so the database comes up first.

Step 2 — See what's running
Check the status of the services in this stack with ps.

docker conpose ps

This lists just your stack's containers and their state — a focused view, not every container on the machine.
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Step 3 — Read the logs

Follow the combined output of all services with | ogs -f, which is where you'll watch the database accept its
first connection.

docker conpose |ogs -f

Both services' output is interleaved and labelled by service name; drop the - f for a one-time dump instead of
a live follow.

Step 4 — Stop and clean up (keeping your data)
Tear the stack down with down, which — per the CLI reference — "Stops and removes containers, networks."

docker conpose down

This removes the containers and the network but leaves your named volume alone — so docker compose

up -d again brings everything back with your data intact. This is the everyday stop.

Step 5 —The destructive one (deletes your data)
There's one flag that changes everything, and it deserves a clear warning.

docker conpose down -v

down -v deletes your volume — and your data
The - v (- - vol unes) flag tells down to also remove the named volumes declared in your vol unes: block. That
means pgdat a is deleted and every row in your database is gone. Use it deliberately — to reset to a

clean slate on purpose — never out of habit. Plain docker conpose down (no -v) is the safe everyday
command; down -v is the "start completely fresh" command.

Where Compose fits — and where teams reach for more

An honest word on scope, because Compose is excellent but not the answer to every question. Compose is
superb for local development and for running a stack on a single host — which covers an enormous amount of
real, valuable work, including everything in this series.

When you need to run across many hosts with automatic failover, rolling updates, and self-healing — production
orchestration at scale — teams reach for other tools, and they're worth knowing by name. Kubernetes is the
industry standard for large multi-host orchestration; Docker Swarm offers clustering with a Compose-like feel,
and Podman with podnman- conpose is a strong daemonless, open-source path that reads the same Compose

files. Each is a great fit for its job. For learning your stack and running it locally — the goal of this series —
Compose is exactly the right tool, and the concepts carry straight over when you grow.

Takeaways
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The docker run soup is behind you. Your database and your backend now live in one readable conpose. yani
committed to your repo, started with a single command, and identical on every machine that runs it. Along the
way you got the two answers this series had been saving: services reach each other by service name thanks

to container DNS — no IP addresses, ever — and a named volume at Postgres's data directory makes your

data survive across restarts. Five commands (up -d, ps, | ogs, down, and the deliberate down -v) run the whole
lifecycle.

Compose is the project file for your infrastructure: declare the stack once, and everyone — every laptop, every
server — runs the same database, the same backend, wired together by name, with the same command.

We now have a database and a backend running side by side, talking over the Compose network. But should
they both be reachable? In Part 5 we answer the architecture question this setup raises: why only the backend

should ever touch the database, and how the full web ' backend ' database picture — a browser and your Delphi
app in front, an XData or Express/TypeScript backend in the middle, Postgres locked safely behind it — comes

together into a design you can trust. See you there.
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