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¢SCHEMA CHANGE IN STAGING | SAME DATA AS PROD, RIGHT?
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1. Create a new column with the new name.

/. Update and deploy the application to write data to both columns.

3. Backfill missing data from the old column to the new column.

4. Optionally, add constraints like NOT NULL to the new column once all the data is backfilled.

5. Update the application to only use the new column, and remove any references to the old column name.
6. Drop the old column.

In summary, in order to make schema changes correctly, even ignoring locking issues, you often
need a multi-step process. This is both slowing you down and has a large surface area for
expensive mistakes to be made.

Rollback? Rollback your expectations

If there’s one thing scarier than performing schema changes, it's the thought that you might have
to undo them under time constraints.
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If schema changes require careful consideration and a multi-step process, rolling them back is not
any simpler. You typically have to carefully apply the same steps in the reverse order.

Because this is complicated and takes a long time, most of us tend to not test rollbacks before
starting a schema migration. This makes it doubly scary; you're operating an incident, with your
database in an unknown state, and now you need to run through a set of untested steps in
production.

For the disciplined developers out there who did test their rollbacks, you may still be stuck waiting
a long time for your rollback to complete. This can leave you staring at a terminal for minutes or
hours, waiting for your application to come back online for your users.
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\What if we weren’t so afraid of schema
changes?

One of my favorite parts about working on Xata is that we can take this type of workflow issues
and reconsider them from first principles.

Let’s imagine that we have a magic wand. How would your ideal schema management system
look like? This is mine:

There is a standard workflow that is followed every time, regardless of the schema type.
Schema changes are lock-free or take table locks for minimal amounts of time.

Schema changes don’t cause downtime by breaking application code.

You can apply all types of changes in a single-step, or at most a couple of steps.
Schema changes are undoable, and the undo is quick.

In short, a system that makes schema changes standardized, zero-downtime, lock-free, one-
step, and undoable.

Is this possible?

The first insight is that when it comes to schema changes, we put a lot of onus on the application
code in order to keep the database simple. If we move the complexity on the database side, we
implement it once and all applications benefit from it.

Instead of having to make the application code forwards/backwards compatible, we make the
database schema backwards compatible. The database could serve both the old schema (before
the change) and the new schema (after the change) simultaneously. You can apply the schema
change, and both old code and new code can work in parallel until the rolling upgrade is complete.

Putting it on a timeline, it would look like this:
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The timeline of a schema change + application roll-out.

The timeline of a schema change + application roll-out.

1. The schema change is started, for example when the PR is merged. It can take some time until the new
schema is available, so the application deployment doesn't yet start.

2. Once the new schema is ready, the application deployment starts. It can be a rolling restart, so the old and
the new version of the application might coexist for a period of time. That is ok because the old schema is
still available.

3. Once the application deployment is completed, the old schema can be deleted. However, you might want
to leave it live for a while longer, in case a rollback is needed.

If a rollback is needed while the old schema is still available, you can safely roll-back the
application code. From its point of view, the schema was never modified.

During the time period in which both the old and the new schema are valid, the system keeps
temporary hidden columns, and uses views to represent the old and the new schema. New inserts
and updates are automatically “upgraded” or “downgraded” between the two schemas, so both the
old and the new versions of the application can work normally.
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Views are used to represent the old and the new schema to the application.

With the above, the basic column operations (add/remove/rename) all become standardized and
safe. No more having to schedule schema changes, no more avoiding renames, or postponing
deleting unused columns for weeks “just to be sure”.

Adding constraints is more challenging to implement, because the old and the new schema can be
in conflict. For example, let’s say you are adding a NOT NULL constraint on a column. If a new
INSERT comes over the old schema with a NULL value, it needs to be accepted, because it respects
the old schema. However, the resulting row cannot be exposed in the new schema, because it
wouldn’t respect the constraint. In this case, it's best to hide the new row in the new schema, and
block the migration from completing until this issue is solved.

From what | know, there is only one project that tries something close to this: the relatively recent
Reshape. It uses Postgres views to expose the two versions of the schema and triggers to
upgrade/downgrade the new data. It doesn’t do the constraints part as described above, but
shows that this approach is possible. Combined with the Xata pull request based workflow, | think
the ideal system described above is possible!

Next Steps

If you're feeling the pain of schema changes and think that there must be a better way, we'd love
to talk to you! We plan to work on this in the form of an open-source project for PostgreSQL, and if
you want to be notified when we release it, you can follow us on Twitter, join us on Discord, or
simply sign up for Xata.

Comment on Hacker News.
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