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Today’s Mission
Learn About...

S‘tromgle,r F‘cj

Pattem

...implemented with change data capture.
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Gunnar Morling

e Software engineer at Decodable
e Former project lead of Debezium

o kcctl &, IfrUnit, ModiTect,
MapStruct

e Spec Lead for Bean Validation 2.0

e Java Champion
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Debezium
Log-Based Change Data Capture

L L]
[ |

8 ——s
anw

Debezium

% apture

vent
(zlo[z{z[z|p[p]ufzlu]u|z]z] Evenls:

Transaction Lo:-,
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Debezium

Log-Based Change Data Capture

___________________________

22 s .
| W Source Connector |

___________________________

___________________________

|BER pogtgresalL
w @l g ‘
| u% Source Connector |

Post greSQL. Kafka Connect Cluster

—

”””””””””””” ———— Elas‘bic

' Elasticsearch '; , =
! Sink Connector d

eeewee—
% F55 ] 4
e
Topic A (Y
""""""""""""" p
' N i .
T "?:?L' T ! Infinispan :» Intinispon
SN P AR SACH SRS A St SO SR ! Sink Connector |
P |

Topic B i ;
' IDRBC ! \
S (V ! Sink Connector | 4-\ Dota

------------------- ﬁ| Warehouse

Topic C Kofko Connect Cluster

e Taps into TX log to capture INSERT/UPDATE/DELETE events
e Typically propagated to consumers via Apache Kafka
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Debezium
Open-Source Change Data Capture

e A CDC Platform

Based on transaction logs
Snapshotting, filtering, etc.
Outbox support

Web-based UI

Fully open-source, very active
community

O O O O

Large production deployments

- Debezium Project L 4
ay @debezium

¥ | #Debezium 1.9 Final is out!

Support for Apache #Cassandra 4, multi-DB support for
the #SQLServer connector, better integration with
#RedisStreams, and much more! A big shout-out to all
contributors to this release , ,. CDC all the things %!

debezium.io

@ Debezium 1.9.0.Final Released
Debezium is an open source distributed platform
for change data capture. Start it up, point it at yo...

5:29 PM - Apr 6, 2022 ©)

 J

O 47 O Reply (& Copy link

Explore what's happening on Twitter
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Debezium: Data Change Events

e Old and new row state "before": {
Sidtae 1
. “Tirst v "Anne",
e Metadata on tablel TX Idl etc. "1;;_;2;23: “Krgzzﬂnar”,
"email": "annek@noanswer.org"
e Operation type, timestamp %gfter..: .

fagtea

"first_name": "Anne",
"last_name": "Grant",
"email": "annek@noanswer.org"
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Debezium: Data Change Events

e Old and new row state "before": {
Sidtae 1
. “Tirst v "Anne",
e Metadata on tablel TX Idl etc. "1;;_;2;23: “Krgzzﬂnar”,
"email": "annek@noanswer.org"
e Operation type, timestamp %gfter..: .

fagtea

"first_name": "Anne",
"last_name": "Grant",
"email": "annek@noanswer.org"
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Debezium: Data Change Events

e Old and new row state
e Metadata on table, TX id, etc.

e Operation type, timestamp

"source": {

}s
llopll:
"ts_ms": 1559033904863

“version": "1.6.0.Alphal",
“connector": "postgresql",
"name": "PostgreSQL_server",
“ts_ms": 1559033904863,
"snapshot": true,

"db": "postgres",

"schema": "public",

"table": "customers",
txlds 555,

"lsn": 24023128

Hull ;
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Debezium
Becoming the De-Facto CDC Standard

Google Cloud

Cloud Spanner  Overview

Migrate from DynamaDB
Migrate from MySaL.
Migrate from Oracle
Migrate from Postgresal
Import and export data

Design and develop.
Design a database schema
Use transactions

Modiy data

Work with data types.

Delete unneeded data with time o live:
L)

Stream out data changes
About change streams
Create and manage change streams.

Build change streams connections
with Dataflow

Build change streams connections
toKafka

Change streams partitions, records,
and queries

Serve MLbased predictions (Spanner
Vertex Al ntegration)

Integrate
Develop and test

Observe, tune, and troubleshoot
Auditlogs

Ermor codes

Insights

Performance tuning
Troubleshoot Spanner

Observe and troubleshoot with Key.
Visualizer

Overview

Solutions  Products  Pricing ~ Resources Q Docs

Reference  Samples  Support  Resources

Cloud Spanner > Documentation > Guides Was this helpful? 9 G

Send feedback

Build change streams connections to
Kafka Q-

This page explains how to use the Kafka connector to consume and forward Cloud Spanner change streams data.

Core concepts

The following describes core concepts of the Kafka connector.

Debezium

Debezium is an open source project that provides a low latency data streaming platform for change data capture.

Kafka connector

The Kafka connector provides an abstraction over the Spanner AP to publish Spanner change streams to Kafka. With
this connector, you dorit have to manage the change streams partition lifecycle, which is necessary when you use the
Spanner API directly.

The Kafka connector produces a change event for every data change record mod and sends change event records
downstream into a separate Kafka topic for each change stream-tracked table. A data change record mod represents a
single modification (insert, update, or delete) that was captured. A single data change record can contain more than one
mod

Kafka connector output

The Kafka connector forwards change streams records directly into a separate Kafka topic. The output topic name
should be connector_name . table_name. f the topic doesnt exist, the Kafka connector automatically creates a topic
under that name.

You can also configure topic routing transformations to re-route records into topics that you specify. If you want to use.
topic routing, disable the low watermark functionality.

@ Language ~  Signin

Onthis page
Core concepts
Debezium
Kafka connector
Kafka connector output
Kafka connector runtime
Set up the Kafka connector
Create a change stream
Installthe Kafka connector JAR
Configure the Kafka connector

‘Add the connector
‘configuration to Kafka Connect

Update the Kafka connector
configuration

Stop the Kafka connector
Monitor the Kafka connector

Kafka connector configuration
properties

Limitations

@ scYLLA I vocumentanion

ScyllaDB Open Source
5.1 v

Getting Started ~

Install Scylla
Configure Scylla
ScyllaDB Requirements ~
Migrate to ScyllaDB +

Integration Solutions v

Integrate Scylla with Spark

Integrate Scylla with
KairosDB

Integrate Scylla with Presto
Integrate Scylla with
Elasticsearch

Integrate Scylla with
Kubernetes

Integrate Scylla with the
JanusGraph Graph Data
System

Integrate Scylla with DataDog
Integrate Scylla with Kafka

Integrate Scylla with IOTA
Chronicle

Integrate Scylla with Spring

Shard-Aware Kafka
Connector for Scylla

Install Scylla with Ansible “

Integrate Scylla with

SERVER v  CLOUD ~ TOOLS ¥  DRIVERS v

# SCYLLADB DOCS / SCYLLADS OPEN SOURCE / GETTING STARTED / SCYLLA INTEGRATIONS AND
CONNECTORS / INTEGRATE SCYLLA WITH KAFKA / SCYLLA CDC SOURCE CONNECTOR

Scylla CDC Source Connector

Scylla CDC Source Connector is a source connector capturing row-level changes in the tables of a Scylla
cluster. It is a Debezium connector, compatible with Kafka Connect (with Kafka 2.6.0+) and built on top of
scylla-cdcjava library. The source code of the connector is available at GitHub & .

The connector reads the CDC log for specified tables and produces Kafka messages for each row-level
INSERT, UPDATE or DELETE operation. The connector is able to split reading the CDC log accross multiple
processes: the connector can start a separate Kafka Connect task for reading each Vnode of Scylla cluster
allowing for high throughput. You can limit the number of started tasks by using tasks.nax property.

Scylla CDC Source Connector seamlessly handles schema changes and topology changes (adding, removing
nodes from Scylla cluster). The connector s fault-tolerant,retrying reading data from Scylla in case of failure.
It periodically saves the current position in Seylla CDC log using Kafka Connect offset tracking (configurable

by offset.flush.interval.ms parameter). If th

is stopped, it is able to resume reading from
previously saved offset. Scylla CDC Source Connector has at-least-once semantics.

The connector has the following capabiliies:
Kafka Connect connector using Debezium framework

Replication of row-level changes from Scylla using Scylla CDC. The connector replicates the following
operations: TNSERT, UPDATE , DELETE (single row deletes)

High scalability - able to split work accross multiple Kafka Connect workers

Fault tolerant - connector periodically saves its progress and can resume from previously saved offset
(with at-least-once semantics)

Support for many standard Kafka Connect converters, such as JSON and Avio

Compatible with standard Kafka Connect transformations.

© Create aniissue

@ Editthis page

Google Cloud Spanner

ScyllaDB

#ChangeDataStreamingPatterns « @gunnarmorling
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___________________________

[WB® Detesiwm | %
i +3=§% Postgresal | Uposhe

' Kofko Connect

Kofko Connect

Debezium
Deployment Options

Tk
11
ZY
L
ES
57

___________________________

| EE'B, Debezium Kinesis

--------------------------- °
:
:

| uam P ostgraSQL rgglbebez-um ---------- Apache Pulsar
i ‘el Postgresal :
Debezium

Embedded Ens,ine

Embedded Engine
ﬁ Java Applico:tion \/@ /'//A

o (e]

Source Connectors

Debezium Server <s’oosleocloud
Pub/Sub
Debezium Debezium
Embedded Engine Server
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X :
Apache Flink

Stateful Computations over Data Streams

Event-driven Streaming Stream & Batch
Applications Pipelines Analytics
. (Real-time) y .
Transactions  ~ o
> Events =S Application
oo - (HNEID— & &
I0T . \ e | Event Log
Clicks Y ﬁ —_— é Database,
. @ File System,
>’ Database, KV-Store
File System, Resources | Storage
KV-Store (K8s, Yarn,...) | (HDFS, S3, NFsS, ...)

https://flink.apache.ora/
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Apache Flink

APIs for Application Development

Ease of Use

Flink SQL

> Streaming Analytics & ML

Stateful Stream
Processing

Building Blocks (events, state, (event) time)

Expressiveness

Image source: “Change Data Capture with Flink SQL and Debezium, by Marta Paes at DataEngBytes
(https://noti.st/morsapaes/liQzgs/change-data-capture-with-flink-sgl-and-debezium)

#ChangeDataStreamingPatterns « @gunnarmorling
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Apache Flink
Stream Processing of Change Data Events

anm
L L] —
L L]

IDRBC
Sink

Flink ¢De

Apache Flink
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Apache Flink

Stream Processing of Change Data Events

Plter/Map

- Convert date formats
- Mask sensitive data
- Encrypt

- ete.

IDbRBc
Sink

Apoche Flink

#ChangeDataStreamingPatterns « @gunnarmorling
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Apache Flink

Stream Processing of Change Data Events

@’II
I_’i

— |ofk

Flink ¢De

Route

Apoche Flink
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Apache Flink

Stream Processing of Change Data Events

HE®
L L]
om

Flink ¢DC

o

L

Apache Flink
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Apache Flink
Stream Processing of Change Data Events

IU
!‘IU

Flink cDC

&

External
Database

—— ORI

Flink
Koafka Sink

Apache Flink
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Apache Flink

Stream Processing of Change Data Events

Koafko Source

&,

TS

Apache Flink

#ChangeDataStreamingPatterns « @gunnarmorling
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Challenge: Microservices Data Exchange

e Services need to update their database,

e send messages to other services,

e and that consistently!

#ChangeDataStreamingPatterns « @gunnarmorling
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Outbox Pattern

% Apaclne_ kofka

poX X R ARSI TR

00,
= 2
L9%%} 2RI

///

/\

SO0 (JH——| e

Credit Check Events

"Dual writes” are prone to inconsistencies!
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Outbox Pattern
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Outbox Pattern
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Outbox Pattern

g

% Apache, kafka

-

order Events

S CLTL T ()-

Credit Cheeck Events

Service

Customer |
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Outbox Pattern

rd | AggregoreType| Aggreqorerd | BvetType | Payload |
ecée |order 33 orderC reated i 10,8 ‘\
€afg | Oorder 45¢ Orde_rLine_Qhomggiw";iqigi&i‘\

o i

% Apache, kafka %

i order Events -

S CLTL T ()-

Credit Cheeck Events
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€V addOrder

December 10 2020, 09:40:52

Service & Operation
v order-service POST
v order-service outhe
v | kafka-connect o
v | kafka-connect debeziu
v | kafka-connect
v | shipment-service From o
v | shipment-service

| shipment-service
| shipment-service

| shipment-service

v order-service
v | kafka-connect ao-og-write
v | kafka-connect

| kafka-connect 1o c ereve

Search Compare

System Architecture

1.27s € 25 3 8 14

Outbox Pattern

Observability

order-service: POST:io.debezium.examples.outbox.order.rest.OrderResource.

317.99ms

About Jaeger v

¥* Trace Timeline v

635.98ms 953.98ms 1.27s
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Variation on Postgres
pg logical_emit_message()

e Directly writing arbitrary messages to the WAL

e No need for an outbox table

pg_logical_emit_message(

true,

‘outbox-messages’,
‘{ "id" : "ecbe", "aggregateType" : "Order", ...}

#ChangeDataStreamingPatterns « @gunnarmorling
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Challenge: Migrating Systems

e Gradually evolve from old into new

e Support temporary coexistence

e Avoid big bang cut-over

#ChangeDataStreamingPatterns « @gunnarmorling
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CDC-based Strangler Fig Pattern
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CDC-based Strangler Fig Pattern
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CDC-based Strangler Fig Pattern

Debeziom

MySQL ama
an®m

Mongo DB
Sink” Conneetors

M./SQL Source.
Connectors
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CDC-based Strangler Fig Pattern

#

Quarkis
Tavae |l

=

Debezivm Mongo DB
My SQL_ %%D Sink” Connectors
ama

M./SQL Source.
Connectors
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CDC-based Strangler Fig Pattern

N

#

owner Quarkis
reads Tava I

vty

Debezivm Mongo DB
M(/ SQL_ %%D Sink” Connectors
ama

M/SQL Source.
Connectors
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CDC-based Strangler Fig Pattern

Debezivm Mongo DB
M ‘/ SQL_ ié! Sink” Connectors

M/SQL Source.
Connectors
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CDC-based Strangler Fig Pattern

e
owner [ G
e \ %%
[‘ 4
owner Quarkis
reads Tava I

vty

MongoD.
IDBC Souf‘c: "Qf,:nni-rors
i Sink” Connectors
-
M Debeziom Mongo:DB
s R Sink” Connectors
ySQL o
am.

M/SQL Source.
Connectors
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CDC-based Strangler Fig Pattern

N

3

Quarkis
Tavae |l

vy
.

Mongo D,
i[ IDBC Souf‘Q: "Qg:nni-ror‘s
i Sink” Connectors
-
M Debeziom Mongo:DB
s R Sink” Connectors
am.

M./SQL Source.
Connectors

Demo Repo: https://bit.ly/ff21-sfp
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Benefits

e Incremental migration — “baby steps”

e Pause or stop migration
without losing spent efforts

e Migration steps ideally reversible

Rationale: /1. minimize risk 1.

#ChangeDataStreamingPatterns « @gunnarmorling
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CDC Pipeline Considerations

e data model leaking from monolith ?

o —Hrephieatien — building aggregates ?

#ChangeDataStreamingPatterns « @gunnarmorling
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57

iy

Enhanced CDC Processing
Single Message Transforms

source-side
transformation

sink-side
transformation

MysQL

source-side sink-side
tronsformation transformation

#ChangeDataStreamingPatterns « @gunnarmorling
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Enhanced CDC Processing
custom stream processing with Flink

Flink
S'tf‘eam
PPOCCSSOP

i
Z

M(/SQL source-side sink-side

tronsformation transformation
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Example: Join With Custom Aggregation

v; s
’ “Owe_r": {
) “d"; 10,
! "Brst_name”: "Carlos",
] "las‘t,_mxme_ ‘Estaban’,
'N:Hress 2335 Inolepenolence Lo,
‘:‘ty Wauno.kee_,
“telephones "60%55554 87"
4: },
"pe‘ts“: L
0 ‘
CDC s 12,
Ouwners CDC Events Topic Y «name": "Lueky",
T ! ‘birth_date" "2000-06-24",
> abe ( Az (Y “Sype k' 3,
T ane Pets CDC Bvents Topic “oumer_id 10
: eremeecore— ; ¥
Debezium NEiEii U. ¢
. Oumer-with-Pets Topic | \ ‘J 3,
12 Lucky 2000-06-24 | & 10 "none’ Sfy'
13 sly 2002-06-0% |1 [0 %8 Apache Kafka §‘8 "birth_date": "2002-06-0%",
e N 'type__d 1
“ "owner_id": 10
b
]
:
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Example: Join With Custom Aggregation

Flink SOQL

flink_owner_with_pets
owp.owner. id ,0wWp.owner,owp.pets
ff21_agg_owner_pets(owner,pet) owp (

ff21_to_owner(o.id, first_name, last_name, address, city, telephone)

ff21_to_pet(p.id,name,birth_date,type_1id,owner_1id) pet
dbz_mysql_owners o
dbz_mysql_pets p p.owner_id = o.1d

tl
pet.owner_1id

#ChangeDataStreamingPatterns « @gunnarmorling






X

Challenge: Capturing Intent
pg logical_emit_message()

Pure CDC events lack metadata like business user, device id, etc.

Solution: emit at TX begin, enrich events using Flink

pg_Llogical_emit_message(

crue,

'audit-data',
'{ "client_date" : "2019-08-22 08:12:31", "usecase" : " CREATE VEGETABLE", "user_name" : "farmerbob" }'

#ChangeDataStreamingPatterns « @gunnarmorling
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Capturing Intent

Enriching Change Data Events with Metadata

Enriched Change
Event Stream

T 1 T>X 2

== |
~ =~ —1
EEEEEREEEEENERE

™ Apache Flink with
& Flink ¢De

> BEGIN;
Audit —] S

T~ seLecT « FROM

pg,_logical_.em?t,.message(‘tme, ‘audit!, ‘¢ ... ¥);

INSERT INTO customer ...;
INSERT INTO address ..;

COMMIT;

Metadata

Data

d Mmje,s\. B>
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Capturing Intent
Enriching Change Events Via Apache Flink

e

public void flatMap(String value, Collector<String> out) throws Exception {

ChangeEvent changeEvent = mapper.readValue(value, ChangeEvent.class);

String op = changeEvent.getOp();
String txId = changeEvent.getSource().get("txId").asText();

if (op.equals("m")) {
Message message = changeEvent.getMessage();

else {

if (message.getPrefix().equals("audit")) {
if (txId != null && localAuditState != null) {

localAuditState = new AuditState(txId, message.getContent());
return; if (txId.equals(localAuditState.getTxId())) {
}1 ‘ changeEvent.setAuditData(localAuditState.getState())
else
ik
out.collect(value); else {
¥ localAuditState = null;
U }
}

changeEvent.setTransaction(null);
out.collect(mapper.writeValueAsString(changeEvent));

}
¥

#ChangeDataStreamingPatterns « @gunnarmorling
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Take Aways

The fresher data is, the more valuable it is

Change Data Capture and Debezium: Powerful tools for realtime
change event feeds

Combining CDC with stream processing: Many more possibilities
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Thank You!

"E | unnar@decodable.co

YW @gunnarmorling
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Debezium

Correlating Events From Same Transaction

o0 @

{

"before": null,

“aftert: {
Hoj i Wl
nagts "1n

I

"source": {

“status": "BEGIN",
SUdi R 57701 581195 82.94
"ts_ms": 1486500577125

"status": "END",
SidM 571 53195832
"ts ms": 1486500577691 .
Yeventicountt 2
"data_collections": [
{
Sdatalcollectioni:Islsaty
"event_count": 1
I
{
"data_collection": "s2.a",
"event_count": 1

b
"op": "c",
"ts ms": "1580390884335",
"transaction": {
ide 5/ 15:53195832
1

"total_order":
"data_collection_order": "1"
}
T
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Debezium

Correlating Events From Same Transaction

| Aggregating Change Events

Flink Job Graph

Transaction Metadata : Aggregated Change
. Event
Event . :

Stream (one) Siteam

Windowed
Aggregation

Change Event
Stream (many; one per
table)

https://www.slideshare.net/FlinkForward/squirreling-away-640-billion-how-stripe-leverages-flink-for-change-data-capture
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