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About me
● Senior Software Engineer

● Zalando Helsinki 

● sqlc contributor, Docker captain

● Author of pgx-outbox and sqlc++ projects

https://github.com/nikolayk812/pgx-outbox
https://github.com/nikolayk812/sqlcpp


Why Postgres at KCD?
● Open-source, very permissive license

● Kubernetes operators:
○ Zalando (powered by Patroni)

○ CloudNativePg K8s-native, CNCF

● Crossplane
○ manages Postgres in external clouds 

AWS/GCP/Azure) as K8s custom resources



Why Go at KCD?

● Kubernetes is written in Go

● Cloud-friendly
○ Low memory footprint

○ Fast startup

○ Static binaries



Postgres from Go options

● ORMs GORM, Ent, Bun)

● pgx driver and pgxpool API 

○ or stdlib database/sql API

● squirrel to build SQL queries

● sqlc - SQL compiler





sqlc intro

● Static code generator

● SQL-first approach

● Schema-aware

● Compile-time type safety



sqlc in a nutshell



Cart items table



Get cart query

More options: exec, one, many, batchXYZ, etc



Generated record and query



sqlc minimal config



Pros of sqlc
● Less Go boilerplate code to write

○ queries building and execution, rows scanning

● Compile-time schema and type safety
○ uses Postgres parser (wasilibs/go-pgquery)

○ transforms each query to AST

○ builds in-memory catalog (in-memory mode)

● Separation of SQL and Go code



Simplified Abstract Syntax Tree



sqlc under the hood
In-memory mode:



sqlc DB mode config

Parameter and row types are resolved from DB using extended query protocol: 
Parse and Describe messages



sqlc under the hood
DB mode:



Challenges with sqlc



Potential challenges with sqlc

● Dynamic conditional queries

● Generated fields type choice

● Business logic coupling to generated structs

● Batch operations: INSERTs and UPDATEs

● Transaction support



Challenge 1: dynamic queries

● Use case: find all cart items to satisfy the filter



Dynamic query options

● Fallback to Go and squirrel library API

○ specific query only

○ implement in repository layer

● Keep SQL and sqlc, leverage short-circuiting technique



squirrel API example



Short-circuiting



Challenge 2: generated fields type choice
● Default: most accurate database representation: pgtypes

● Types can be overridden in sqlc.yaml

● Rationale: pick types similar to those used in domain models



Type overrides



Challenge 3: business logic coupling to sqlc-structs

● Avoid using generated sqlc-structs in service layer

● Leverage the Repository pattern



Repository pattern

● Accepts and returns domain models

● Hides details of SQL, schema, query libraries

● Maps between DB records and domain models

● Orchestrates transactions across multiple operations



Domain cart



Cart repository interface



Delegating to generated queries

Create coding agent skills to do delegation and mapping



sqlc++ in a nutshell



Challenge 4 Batch operations challenge

● Use case: INSERT / UPDATE multiple rows efficiently

● Leverage :batchexec and :batchmany query annotations

● Code with pgx.Batch gets generated

● pgx uses prepared statements and Postgres pipeline mode



Batch INSERT example



Generated pgx.Batch code



Challenge 5 Transaction support

● Use case: run multiple sqlc-queries in a tx

● Use case: run multiple repo methods in a tx

● Leverage DTBX interface generated by sqlc



DBTX interface



withTx helper in repository layer



withTx internals



Testing repositories

● Testcontainers + Postgres module

● Suite from stretchr/testify

● Table tests for each repository method

● Helpful libs: gofakeit, go-cmp



Takeaways

● Adopt sqlc, prefer DB-mode

● Avoid sqlc-generated structs in business logic

● Do not ignore transactions

● Repository boilerplate can be automated
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