
Slide 0: 00 Title

Title slide: Event-Driven Architectures with PostgreSQL. Displays technology badges for PostgreSQL, wal2json, Debezium,
Apache Kafka, and Drasi (CNCF Sandbox). Speaker: Diaa Radwan, Global Blackbelt, Microsoft. Three pillars: Live
Benchmarks, Working Code, and Practical Guidance.



Slide 1: 01 Problem

The Problem: Detecting Database Changes. Three flawed approaches shown in color-coded cards: Polling (slow, delayed
detection, missed changes), Database Triggers (risky, blocks writes), and Dual-Write (dangerous, causes data
inconsistency). Bottom callout: What if PostgreSQL could tell you when data changes?



Slide 2: 02 Cdc Solution

Change Data Capture: The Solution. A five-step CDC pipeline flowchart: App writes to DB, PostgreSQL WAL, Logical
Decoding, Consumer or Drasi, Action. Key benefits: zero app code changes, guaranteed delivery, captures everything, no
dual-write risk.



Slide 3: 03 Wal Pipeline

How Logical Replication Works. Five sequential pipeline steps: App Writes, WAL Captures, Logical Decoding, Publication
Filter, Slot to Consumer. Emphasizes the critical role of replication slots in tracking consumer position. Azure
PostgreSQL Flexible Server supports wal_level=logical dynamically.



Slide 4: 04 Wal Config

Three Things to Configure for CDC. Three configuration blocks: wal_level=logical in postgresql.conf, CREATE PUBLICATION
syntax for selecting tables, and pg_create_logical_replication_slot for consumer slots.



Slide 5: 05 Architecture

Demo Architecture. Azure PostgreSQL Flexible Server at the top connected via WAL streams to three parallel CDC
pipelines: wal2json (green) with Python consumer, Drasi (indigo) with server and sink, Debezium (orange) with Kafka
Connect and brokers. Includes Locust traffic generator, Prometheus, Grafana, and Streamlit.



Slide 6: 06 Three Approaches

Three CDC Approaches: Same Source, Different Paths. Three parallel pipelines from a central PostgreSQL source to a
shared benchmark_events table: wal2json with direct replication slot, Debezium with Kafka Connect and broker, Drasi with
continuous queries.



Slide 7: 07 Flow Wal2Json

wal2json CDC Pipeline Flow. Four-step flow: PostgreSQL WAL, wal2json Plugin, Python Consumer, DB Write. Stats:
approximately 1.5 ms average latency, 15200 events captured. Direct connection with no middleware overhead.



Slide 8: 08 Wal2Json Mechanism

wal2json: How It Works. Five-step mechanism: Application, WAL, Logical Decoding, Replication Stream, Consumer. Sample
JSON output shown. Benefits: simplicity, low latency. Trade-offs: WAL bloat risk, tight database coupling.



Slide 9: 09 Wal2Json Tradeoffs

wal2json: Real-World Use Cases. Six use-case cards: Event Sourcing, Cache Invalidation, Search Index Sync, Audit
Logging, Data Replication, Real-Time ETL. Best for single-consumer, all-events, simple-setup patterns.



Slide 10: 10 Flow Debezium

Debezium CDC Pipeline Flow. Six-step flow: PostgreSQL WAL, pgoutput, Kafka Connect, Apache Kafka, Python Consumer, DB
Write. Stats: approximately 560 ms average latency, 15200 events captured. Kafka hop adds significant latency.



Slide 11: 11 Debezium Mechanism

Debezium plus Kafka: How It Works. Sample Kafka message in JSON format with before and after values. Benefits: fan-out,
durable log, schema evolution, exactly-once semantics. Trade-offs: complexity, higher latency, infrastructure overhead.



Slide 12: 12 Debezium Tradeoffs

Debezium plus Kafka: Real-World Use Cases. Five cards: Microservice Eventing, CQRS and Read Models, Cross-Region
Replication, Real-Time Data Mesh, Outbox Pattern. Best for multiple consumers, event replay, enterprise-scale
architectures.



Slide 13: 13 Flow Drasi

Drasi CDC Pipeline Flow. Four-step flow: PostgreSQL WAL, pgoutput Plugin, Continuous Query Engine (key difference), DB
Write. Stats: approximately 1.5 ms average latency, 20269 events including filtered results. Server-side query
filtering.



Slide 14: 14 Drasi Mechanism

Drasi: How It Works. Sample Cypher continuous query filtering high-value paid orders. One slot serves multiple queries
and reactions. Benefits: source-side filtering, declarative queries. Trade-offs: newer project, no durable log.



Slide 15: 15 Drasi Tradeoffs

Drasi: Real-World Use Cases. Five cards: High-Priority Order Alerts, Threshold-Based Alerts, Fraud Detection, Compliance
Monitoring, IoT Event Processing. Excels at targeted reactions and runtime rule changes.



Slide 16: 16 Benchmark Results

Benchmark Results: Three CDC Approaches Compared. Three columns for wal2json (1.5 ms), Debezium plus Kafka (560 ms), and
Drasi (1.5 ms). Rows compare event counts, replication slots, fan-out, filtering, complexity, and durable log support.



Slide 17: 17 Wal Danger

WAL Danger Zone. A 64 GB callout warns of WAL accumulation from stalled consumers causing read-only database. Three
phases: Healthy (256 MB WAL), Consumer Paused (4-16 GB growth), Disk Full (database read-only). Applies to all three CDC
approaches.



Slide 18: 18 Wal Defenses

WAL Defenses: Protecting Against Replication Slot Bloat. Three defenses: max_slot_wal_keep_size configuration, slot lag
monitoring via pg_replication_slots, and dropping stale slots. Includes operations checklist and Azure-specific
guidance.



Slide 19: 19 Decision Guide

Decision Guide: Choosing the Right CDC Approach. Three columns: wal2json for single-consumer and minimal infrastructure,
Debezium plus Kafka for multiple consumers and event replay, Drasi for specific patterns and runtime rules. Quick
decision flowchart from Need fan-out? to recommended solution. Speaker contact information.
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