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Evolve processing from old systems to new

Ex\s’r\nﬁ
Pep

--:g:onfluent



@rmoff #codetalks

--COnNn ﬂ uent @rmoff / No More Silos: Integrating Databases and Apache Kafka



@rmoff #codetalks

--COnNn ﬂ uent @rmoff / No More Silos: Integrating Databases and Apache Kafka



--:@:onfluent

A Customer
Experience

W
ﬁoﬁ

r Ot
O

@rmoff #codetalks

No More Silos: Integrating Databases and Apache Kafka



@rmoff #codetalks

--COnN ﬂ uent No More Silos: Integrating Databases and Apache Kafka



@rmoff #codetalks

--CON ﬂ Uuent No More Silos: Integrating Databases and Apache Kafka



@rmoff #codetalks

An Application
Log Entry

--CON ﬂ uent No More Silos: Integrating Databases and Apache Kafka



@rmoff #codetalks

Databases
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Account D Balance

12345

The Stream Table Duality
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The Stream Table Duality

Account ID Amount
|

12345 + €50

Time
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Account D Balance

12345
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The Stream Table Duality

12345 + €50
l 12345 + €25

Time
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Account D Bolance

12345
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The Stream Table Duality

12345 + €50
l 12345 + €25
12345 -€60

Time
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Account ID Balance

12345 €15
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The Stream Table Duality

Streaw
12345 + €50
l 12345 + €25
12345 -€60

Time
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Account ID Balance

12345 €15
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The truth is the log.

The database s 3 cach
of a subset of the log.

. —Pat Helland
" Immutability Changes Everything

- http://cidrdb.org/cidr2015/Papers/CIDR15_Paper16.pdf
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Streaming Integration with Kafka Connect
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Streaming Integration with Kafka Connect

o
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Kafka Connect

Kafka Brokers
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Streaming Integration with Kafka Connect
. 3 m\MQTT flake’

|V|l__jSQL ORACLE :

Sys-l.og esf Google BigQuery
salesforce _
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. mongo
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@neoq
splunk>
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Kafka Connect

Kafka Brokers
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Look Ma, No Code!
1

"connector.class”:

"10.conf luent.connect.jdbc.JdbcSourceConnector”,
"connection.url":

"1dbc:mysql://asgard:3306/demo",
"table.whitelist":

"'sales,orders,customers”

h
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Kafka Conwvect basics

.

Source Kaflka Connect Kafka
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Connectors

Connctor

—>

L

Kafka Connect Kafka

Source
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Converters

Connector Converter

Source Kaflka Connect Kafka
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Serialisation & Schewmas

Protobuf  JSON

Avro

-> Confluent
Schema Registry

Gwen (Chen) Shapira
@gwenshap

D

If your dev process doesn't validate schema
compatibility somewhere between your IDE
and production - you are screwed and don't
know it.

5:50 AM - 5 Apr 2017

https://gconnewyork.com/system/tiles/presentation-slides/qcon_17/_-_schemas_and_apis.pdf

--CON ﬂ uent No More Silos: Integrating Databases and Apache Kafka



@rmoff #codetalks

The Confluent Schema Registry

Schema |
Registry

@

0

--CON ﬂ uent No More Silos: Integrating Databases and Apache Kafka



@rmoff #codetalks

Single Message Transforms

Transform(s)
Connector

Converter .

—_—

Ll

Kafka Connect Kafka

Source
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Extensible

Transform(s)

Cownnector Converter

https://kafka.apache.org/23/javadoc/
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Confluent Hub ) #

__ — _ g — — .
l ‘

‘ CONFLUENT HUB |
| |

Discover and share |
Connectors and more

Search Connectors Q

All Verified Sources Sinks Community |

Confluent Supported Confluent Supported Confluent Supported \ |

Am Am Am

|
a |

| Confluent Supported

aue

| Debezium MongoDB Debezium MySQL CDC Debezium PostgreSQL Debezium SQL Server ‘
CDC Connector Connector CDC Connector CDC Connector |

Debezium Community Debezium Community Debezium Community Debezium Community

Read More Read More Read More Read More )

———— — = S— — — — — — _
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Query-based CDC

SELECT =
FROM my table
WHERE ts col > previous ts

--confluent No More Silos: Integrat ing Databases and Apache Kafka



@rmoff #codetalks

Query-based CDC

C/
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Query-based CDC

'-"
-

SELECT

FROM my table
WHERE ts col >
previous ts
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Query-based CDC

C/
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Query-based CDC

"H-Q‘:'

SELECT

FROM my table
WHERE ts col >
previous ts
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Log-based CDC

#051024 17:
Position
00000004
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00000047
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H H H H H H H

24:13 server 1d 1 end _log pos
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04
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00
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30 2e
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01 00 00
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00 00
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00 4b

2d
00
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00

00
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00
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5e 00 00 00
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la

Master Pos
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Flags
00 00
| ..5.0.15.debug. 1|
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Log-based CDC

C/
C
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Log-based CDC

7

Transaction log
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Log-based CDC

C/
O

1T 1

Transaction log
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Log-based CDC

1T

Transaction log
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https://rmoff.dev/codetalksl9-code
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Query-based CDC

Usually easier to setup
Requires fewer permissions

@ Needs specific columns in source
schema 1o track changes

@ Impact of polling the DB (or higher
latencies tradeoff)

@ Can't track deletes

@ Can't track multiple events between
polling interval

:=confluent Read more: http://cnfl.io/kafka-cdc No More Silos: Integrating Databases and Apache Kafka
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Query-based CDC
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Query-based CDC

CREATE TABLE my_table (

ID INT,

FOO VARCHAR,

BAR VARCHAR,

WIBBLE VARCHAR,

TS_COL TIMESTAMP
DEFAULT CURRENT_TIMESTAMP
ON UPDATE CURRENT_TIMESTAMP

)
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Query-based CDC

CINSERT >

C/
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Query-based CDC

"H-Q‘:'

SELECT

FROM my table
WHERE ts col >
previous ts
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Query-based CDC

C_UPDATE
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Query-based CDC

- T——
yE

SELECT *
FROM my table

WHERE ts col > S ....

previous t
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Query-based CDC

CDELETE >

C/
O
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Query-based CDC
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FROM my table ‘ 0 e
WHERE ts_col > 111
S

previous t
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Query-based CDC

orderID status address updateTS

SELECT

FROM orders

WHERE updateTS >
previous ts
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Query-based CDC

orderID status address updateTS
42 SHIPPED 29 Acacia Road 10:54:29
SELECT =x

FROM orders
WHERE updateTS >

_ {
previous fts "orderID": 42,
- "'status'": "SHIPPED",
"address": "29 Acacia Road",
"updateTS": "10:54:29"
}
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Query-based CDC

orderID status address updateTS

42 PENDING — 10:54:00

INSERT INTO orders (orderID, status)
VALUES (42, 'PENDING'):
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Query-based CDC

orderID status address updateTS

42 PENDING 1640 Riverside Drive 10:54:20

UPDATE orders
SET address = '1640 Riverside Drive'
WHERE orderID = 42:
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Query-based CDC

orderID status address updateTS

42 PENDING 29 Acacia Road 10:54: 25

UPDATE orders
SET address = '29 Acacia Road'
WHERE orderID = 42:

--CON ﬂ uent No More Silos: Integrating Databases and Apache Kafka



@rmoff #codetalks

Query-based CDC

orderID status address updateTS

42 SHIPPED 29 Acacilia Road 10:54:29

UPDATE orders
SET status = 'SHIPPED’
WHERE orderID = 42:
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Query-based CDC

orderID status address updateTS
42 PENDING —- 10:54:00
472 PENDING 1640 Riverside Drive 10:54:20
42 PENDING 29 Acacila Road 10:54:25

42 SHIPPED 29 Acacia Road 10:54:29
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Query-based CDC

orderID status address updateTS
42 SHIPPED 29 Acacia Road 10:54:29
SELECT =x

FROM orders
WHERE updateTS >

_ {
previous fts "orderID": 42,
- "'status'": "SHIPPED",
"address": "29 Acacia Road",
"updateTS": "10:54:29"
}
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Log-based CDC

1T 1T

Transaction log
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Log-based CDC

C_UPDATE

1T 1T

Transaction log
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Log-based CDC

C_UPDATE

1T

Transaction log
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Log-based CDC

CDELETE >

C/
O
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Log-based CDC

11T

Transaction log
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Log-based CDC

NN . NN .
Immutable event log
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Log-based CDC

Greater data fidelity

¥4 Lower latency

&4 Lower impact on source
@ More setup steps

@ Higher system privileges required
@ For propriatory databases, usually $SS

Read more: http://cnfl.io/kafka-cdc
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thdr : which tool do | use?

+ [T you're wanting to do query-based CDC, the choice is simple:
ey .

« Kafka Connect JDBC

) by Confluent, Inc.
—————
Java
J DBC confluentinc/kafka-connect-jdbc:5.3.1
VERSION .
The JDBC source and sink connectors allow you to exchange data between
5.3.1 ~ relational databases and Kafka. The JDBC source connector allows you to import
data from any relational database with a JDBC driver into Kafka topics.
FEATURES

@ Single Message Transforms More...

@ Control Center Integration

@ Connect AP ) . _ .
Installation = Source  Documentation  Support  Licensing

Install your connector

TAGS Use the Confluent Hub client to install this connector with:
rdbms oracle sybase

PP i TV = haals PP S I | moman £ samand 2 sn [le o £ o PrPTNP RPN B,

confluent.10/hub

--CON ﬂ uent No More Silos: Integrating Databases and Apache Kafka


https://www.confluent.io/hub/confluentinc/kafka-connect-jdbc

@rmoff #codetalks

Which Log-Based CDC Tool?

»+ Open Source RDBMS, » Proprietory RDBMS,
e.g. MySQL, PostgreSQL e.g. Oracle, MS SQL, DB2
» Debezium » Oracle GoldenGate
+ (+ paid options) - Debezium + XStream
+ Attunity
+ Mainframe + IBM InfoSphere Data Replication
e.g. VSAM, IMS . SQData
- Attunity . HVR
+ SQData + tcVISION
» 1cVISION . Eto

See also:
--&ZO N f luent https://rmoff.net/2018/12/12/streaming-data-from-oracle-into-katka-december-2018/
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confluent cloud

Fully Managed Kafka
as a Service
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REAL-TIME DATA AND STREAM PROCESSING AT SCALE

Neha Narkhede,

Gwen Shapira & Todd Palino

O'REILLY

Making Sense of
Stream Processing

Martin Kleppmann

EVENT DATA, STREAM PROCESSING, AND DATA INTEGRATION

Jay Kreps

O'REILLY

Designing
Event-Driven

Systems

Concepts and Patterns for Streaming
Services with Apache Kafka

Ben Stopford

Foreword by Sam Newman
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