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Abstract

This article provides a detailed walkthrough of event-driven microservice design, from domain modelling
and event contracts through messaging, event sourcing and handling distributed consistency.
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Event-driven architecture decouples microservices by having them communicate through immutable events
rather than synchronous calls. This article walks through the design decisions that make such systems
resilient and evolvable.

Step 1: Define Domain Events

Begin with the language of the business. A domain event records something meaningful that happened — an
order placed, a payment settled, a user registered. Name events in the past tense and keep them descriptive
and explicit.

Step 2: Design Event Contracts

Events are a shared contract between producers and consumers: - Use a schema (Avro, Protobuf, or JISON
Schema) with versioning - Keep events small, focused and immutable - Document the meaning and
ownership of every field - Evolve schemas backward-compatibly

Step 3: Choose the Messaging Backbone

Pick infrastructure that matches your needs: - Message brokers with queues and consumer groups for work
distribution - Streams and logs with offsets for replay and event sourcing - Pub/sub topics for fan-out to
multiple consumers - Cloud-native managed services to reduce operational burden

Step 4: Ensure Delivery and Ordering

Distributed messaging introduces subtle challenges: - Decide on at-least-once vs exactly-once semantics
and design for idempotency - Use consumer groups to balance load while preserving per-key ordering -
Implement dead-letter queues for poison messages - Handle duplicate events gracefully in consumers

Step 5: Maintain Distributed Consistency

Services no longer share a database, so consistency must be coordinated: - Use the outbox pattern to
publish events reliably with local business transactions - Apply the Saga pattern to coordinate multi-service
workflows with compensation - Accept eventual consistency and design read models accordingly - Correlate
events with request and trace IDs for observability

Step 6: Handle Events with Event Sourcing

For auditable and reconstructable state, use event sourcing: persist the stream of events as the source of
truth and derive current state via projection. This enables replay, debugging and temporal queries at the cost
of added complexity.

Key Benefits and Trade-offs

Benefits: loose coupling, independent scaling and deployment, resilience to partial failure, and natural fit for
analytics. Trade-offs: higher operational complexity, harder debugging, eventual consistency, and the need
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for strong discipline around contracts.

Start small — introduce events for a single well-bounded workflow, invest in observability, and grow the
architecture as your domain understanding matures.
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