00 Microservices Architecture Project Structure
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Distributed services architecture with Go. Multiple independent services with shared infrastructure.
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© Why This Structure?

Each service is independently deployable with its own go.mod , Dockerfile,
and data store. The pkg/ folder contains shared code imported as a Go
module. Services communicate via gRPC internally and expose REST through
the API gateway.

3 Key Directories

services/ - Each microservice with its own cmd/, internal/, and Dockerfile
pkg/ - Shared Go module for cross-service utilities
proto/ - gRPC service definitions, generates Go code with Buf

deploy/ - Kubernetes manifests and Terraform for infrastructure

</> Service Configuration

# docker-compose.yml ]
services:
user-service:
build: ./services/user-service
environment:
- DATABASE URL=postgres://...
- GRPC_PORT=50051

order-service:
build: ./services/order-service
depends on: [user-service]
environment:
- USER SERVICE ADDR=user-service:50051

When To Use This

e Teams need to deploy services independently

o Different services have different scaling needs

e Polyglot persistence (different DBs per service)
e Multiple teams working on separate domains

e System requires high availability and fault isolation

/A Communication Patterns

gRPC - Service-to-service sync calls with strong typing
REST - External API via gateway, internal for simple cases

Events - Async via message queue (Kafka, NATS) for decoupling

512 Trade-offs

Operational complexity - More services = more things to monitor,
deploy, debug

Network overhead - Remote calls slower than in-process, need retries

Data consistency - No transactions across services, eventual consistency

& Testing Strategy

Unit tests - Per-service, mock external dependencies
Integration - Test with real DB via docker-compose
Contract tests - Verify gRPC/API contracts between services

E2E - Full stack tests through APl gateway

Best Practices

e One database per service—never share databases
e Use circuit breakers for inter-service calls

e Implement health checks in every service

e Centralize logging and tracing (OpenTelemetry)

e Version your APIs and gRPC services

Aa Naming Conventions

Services - {domain}-service : user-service, order-service
Proto packages - Match service name: user.vl, order.vl

Docker images - {project}/{service}:{version}
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