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CREATE TABLE “order" (
*order_id" bigint(20) unsigned NOT NULL AUTO_INCREMENT COMMENT "PK ID’,
‘item_name" varchar(255) NOT NULL COMMENT '&4&%",
“status” int(11) NOT NULL COMMENT '24€l',
*channel* varchar(50) NOT NULL COMMENT "#{'d%',
“created_at" datetime NOT NULL COMMENT '§2¥",
*modified_at" datetime DEFAULT NULL COMMENT "+3¥",
PRIMARY KEY (*order_id"),
KEY “idx_created_at" (*created_at")
) ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4;

CREATE TABLE “order" (

*order_id" bigint(20) unsigned NOT NULL AUTO_INCREMENT COMMENT 'PK ID',

‘item_name " varchar(255) NOT NULL COMMENT '4&%",
*status’ int(11) NOT NULL COMMENT ":24Fel",
*channel” varchar(50) NOT NULL COMMENT "4jj'a%",
‘created_at" ilatetime NOT NULL COMMENT '33¢',

‘modified_at" datetime DEFAULT NULL COMMENT '3 %',

*update_ts" fimestamp NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE
CURRENT_TIMESTAMP COMMENT 'ROW 87 A|3 02",

PRIMARY KEY (*order_id"),

KEY “idx_created_at" (*created_at’

KEY “idx_update_ts" (*update_ts")

) ENGINE=InnoDB AUTO_INCREMEN
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Generation 3 (2017-present) - Let’s rebuild for long term
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In databases, Change Data Capture (CDQ) is a set of software
design patterns used to determine (and track) the data thathas
changed so that action can be taken using the changed
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Order
Service

Shipment
Service

: Event er Events
: Router
/ Debezium:

Customer Events
. WAL Customer

Service

Order DB Kafka Connect Apache Kafka

AggregateType Aggregateld Type Payload

Order 123 OrderCreated {"id":123, ...}

Order 456 OrderDetailCanceled |[{"id":456,..}

Customer 789 InvoiceCreated {"id":789, ..}
Outbox Table
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/] %7 (zookeeper)
$ docker run -it --rm --name zookeeper -p 2181:2181 -p 2888:2888 -p 3888:3888 debezium/zookeeper:0.10

/] 7127}
$ docker run -it --rm --name kafka -p 9092:9092 --link zookeeper:zookeeper debezium/kafka:0.10

// mysal
$ docker run -it --rm --name mysql -p 3306:3306 -e MYSQL_ROOT_PASSWORD=debezium -e MYSQL_USER=mysqgluser -e
MYSQL_PASSWORD=mysalpw debezium/example-mysql:0.10

/] Z1E7t FHHIE (Debezium)

$ docker run -it --rm --name connect -p 8083:8083 -e GROUP_ID=1 -e CONFIG_STORAGE_TOPIC=my_connect_configs -e
OFFSET_STORAGE_TOPIC=my_connect_offsets -e STATUS_STORAGE_TOPIC=my_connect_statuses --link zookeeper.zookeeper --link
kafka:kafka --link mysgl:mysal debezium/connect:0.10
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[~] docker ps -a
CONTAINER ID
24eaeb468b8d
954c15adbfb8
eSbf4el34a07
EleEEBSSEea

IMAGE

debezium/connect:0.10
debezium/example-mysql:0.10
debezium/kafka:0.10
debezium/zookeeper:9.10

SOSCON2019

COMMAND

"/docker-entrypoint..."
"docker-entrypoint.s.."
"/docker-entrypoint..."
"/docker-entrypoint..."

N
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$ curl -H "Accept:application/json" localhost:8083/
{"version":"2.3.0","commit":"cb86259482 10849f"}

/I71E7F HEE 23]

$ curl -H "Accept:application/json" localhost:8083/connectors/

I
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/7127t 7L E0]| Debezium A& 271517 |
$ curl -i -X POST -H "Accept:application/json” -H "Content-Type:application/json" localhost:8083/connectors/ -d '{
"name": "inventory-connector”,
"config": {
"connector.class": "io.debezium.connector.mysal.MySalConnector”,
"tasks.max": "1",
"database.hostname": "mysql”,
"database.port": "3306",
"database.user": "debezium",
"database password": "dbz",
"database.server.id": "184054",
"database.server.name": "dbserver1”,
"database.whitelist": "inventory",
"database. history.kafka.bootstrap.servers": "kafka:9092",
"database history.kafka.topic": "schema-changes.inventory”
}
y
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$ curl -H "Accept:application/json" localhost:8083/connectors/

["inventory-connector”]
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/7FR7} HHEE 23

SOSCON2019

$ curl -H "Accept:application/json" localhost:8083/connectors/inventol

{

"name”:

inventory-connector”,
"config": {

"connector.class": "io.debezium.connector. mysal.MySalConnector"

"tasks.max": "1",

"database.hostname": "mysql”,

"database.port": "3306",

"database.user": "debezium"”,

"database.password": "dbz",
"database.server.id": "184054",

"database.server.name": "dbserver1”,

"database.whitelist": "inventory”,
"database.history.kafka.bootstrap.servers": "kafka:9092",

"database.history.kafka.topic": "schema-changes.inventory”

20|

tasks.max : 25| SHf2 Oi| 2F=3HOF Bt MySQL ME{2| binlogE $i+1
SHIZ &ME 2517| I5t st Edatabase.hostname: HIO|E{H|O]A SAE =
mysqlZ A ZE| =4, Ol= MySQL MHE Alist= Docker Z4E{0|H O
database.port: MySQL A{H{Q| ZLE 2|
database.user, database. password : AFZ
database server.id :. 117§t A{H ID2}f O
database.server.name: MySQL A{H{ &
ELo| YFAIZ AFEEIC
database.whitelist: inventory H|O|E{H|O| AQ| B4 A AFSHGE
database. history.kafka.bootstrap.servers : DebeziumOiji= HH =l E27 (O[HIES
Bli=sYst E27) ET| 0|52 ALE5H H|O|E{H|O|A A7 DL ZEZS 77O
Aottt
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2019-09-28 13:26:02,596 INFO || Successfully tested connection for

jdbc:mysal://mysal:3306/? uselnformationSchema=true&nullCatalogMeansCurrent=false&useSSL=false&useUnicode=true&characterEncoding=UTF-8&characterSetResults=UTF-
8&zeroDateTimeBehavior=CONVERT_TO_NULL with user 'debezium'  [io.debezium.connector.mysal.MySalConnector]

2019-09-28 13:26:02,618 INFO || AbstractConfig values: [org.apache.kafka.common.config.AbstractConfig]

2019-09-28 13:26:02,691 INFO || [Worker clientld=connect-1, groupld=1] Connector inventory-connector config updated

[org.apache kafka.connect.runtime. distributed. DistributedHerder]

2019-09-28 13:26:03,198INFO || [Worker clientld=connect-1, groupld=1] Rebalance started [org.apache kafka.connect.runtime.distributed.WorkerCoordinator]
2019-09-28 13:26:03,198 INFO || [Worker clientld=connect-1, groupld=1] (Re-)joining group [org.apache.kafka.clients.consumer.internals.AbstractCoordinator]
2019-09-28 13:26:03,222 INFO || [Worker clientld=connect-1, groupld=1] Successfully joined group with generation 2

[org.apache kafka.dlients.consumer.intemals. AbstractCoordinator]

2019-09-28 13:26:03,223INFO || [Worker clientld=connect-1, groupld=1] Joined group at generation 2 and got assignment: Assignment{error=0, leader="connect-1-
49541565-2b8a-46df-95d3-196480556 1bf', leaderUri="http://172.17.0.6:8083/', offset=1, connectorlds=[inventory-connector], tasklds={], revokedConnectorlds=]],
revokedTasklds=[], delay=0} [org.apache kafka.connect.runtime distributed.DistributedHerder]

2019-09-28 13:26:03,223INFO || [Worker clientid=connect-1, groupld=1] Starting connectors and tasks using config offset 1

[org.apache kafka.connect.runtime distributed.DistributedHerder]

2019-09-28 13:26:03,225INFO || [Worker clientld=connect-1, groupld=1] Starting connector inventory-connector

[org.apache kafka.connect.runtime distributed.DistributedHerder]
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//FIEFFHUE 27

2019-09-28 13:26:05,230INrhcFO  MySQLldbserver1ltask Database history topic '(name=schema-changes.inventory, numPartitions=1, replicationFactor=1,
replicasAssignments=null, configs={deanup.policy=delete, retention.ms=9223372036854775807, retention.bytes=-1})' created

[io.debezium.relational.history. KafkaDatabaseHistory]

2019-09-28 13:26:05,268 INFO  MySQL|dbserveriftask Found no existing offset, so preparing to perform a snapshot  [io.debezium.connector.mysal. MySalConnectorTask]
2019-09-28 13:26:05,269INFO  MySQL|dbserveriftask [Producer clientid=inventory-connector-dbhistory] Cluster ID: gSAuUSVWeR2qdsnexs12z-Q

[org.apache kafka.dlients.Metadata]

2019-09-28 13:26:05,317 INFO MySQLldbserveri|task Requested thread factory for connector MySalConnector, id = dbserver1 named = binlog-client

[io.debezium.util. Threads]

2019-09-28 13:26:05,330INFO  MySQLldbserveri|task Requested thread factory for connector MySalConnector, id = dbserver1 named = snapshot  [io.debezium.util. Threads]

2019-09-28 13:26:05,332 INFO  MySQL|dbserveriltask Creating thread debezium-mysalconnector-dbserver1-snapshot [io.debezium.util. Threads]

2019-09-28 13:26:05,333INFO || WorkerSourceTask{id=inventory-connector-0} Source task finished initialization and start

[org.apache kafka.connect.runtime. WorkerSourceTask]

2019-09-28 13:26:05,334INFO  MySQLldbserver1lsnapshot Starting snapshot for

jdbc:mysal://mysql:3306/? uselnformationSchema=true&nullCatalogMeansCurrent=false&useSSL=false&useUnicode=true&characterEncoding=UTF-8&characterSetResults=UTF-
8&zeroDateTimeBehavior=CONVERT_TO_NULL with user 'debezium' with locking mode 'minimal’  [io.debezium.connector. mysal.SnapshotReader]

2019-09-28 13:26:05,339INFO  MySQLIdbserver1Isnapshot Snapshotis using user ‘debezium' with these MySQL grants:  [io.debezium.connector.mysal.SnapshotReader]
2019-09-28 13:26:05,340INFO  MySQLldbserver1|snapshot GRANT SELECT, RELOAD, SHOW DATABASES, REPLICATION SLAVE, REPLICATION CLIENT ON *_.* TO
'debezium'@'%" [io.debezium.connector. mysgl.SnapshotReader]
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2019-09-28 13:26:05,357 INFO MySQLldbserver1|snapshot Step 0: disabling autocommit and enabling repeatable read transactions
[io.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:05,361 INFO MySQLldbserver1|snapshot Step 1: flush and obtain global read lock to prevent writes to database
[i0.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:05,362 INFO MySQLldbserver1lsnapshot Step 2: start transaction with consistent snapshot  [i0.debezium.connector.mysal.SnapshotReader]
2019-09-28 13:26:05,363 INFO  MySQLIdbserver1|snapshot Step 3: read binlog position of MySQL master  [io.debezium.connector.mysal.SnapshotReader]
2019-09-28 13:26:05,366 INFO MySQL|dbserver1|snapshot using binlog 'mysql-bin.000003" at position ' 154" and gtid "
[io.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:05,367 INFO MySQL|dbserver1|snapshot Step 4: read list of available databases [io.debezium.connector. mysql.SnapshotReader]

2019-09-28 13:26:05,368 INFO MySQL|dbserver1|snapshot list of available databases is: [information_schema, inventory, mysal, performance_schema, sys|
[io.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:05,368 INFO MySQLldbserver1lsnapshot Step 5: read list of available tables in each database [io.debezium.connector.mysal.SnapshotReader]
2019-09-28 13:26:05,426 INFO  MySQLIdbserver1lsnapshot Step 6: generating DROP and CREATE statements to reflect current database schemas:
[io.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:06,513 INFO  MySQL|dbserver1|snapshot SET character_set_server=latin1, collation_server=latin1_swedish_ci;SET character_set_server=latin1,
collation_server=latin1_swedish_ci; [io.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:06,579INFO  MySQL|dbserver1|snapshot DROP TABLE IF EXISTS addresses;  [io.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:08,044 INFO MySQL|dbserver1|snapshot DROP DATABASE IF EXISTS ‘inventory  [io.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:08,048 INFO MySQL|dbserver1|snapshot CREATE DATABASE ‘inventory  [io.debezium.connector. mysal.SnapshotReader]
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2019-09-28 13:26:08,081 INFO MySQLldbserver1|snapshot CREATE TABLE ‘customers' ( 'id int(11) NOT NULLAUTO_INCREMENT, *first_name' varchar(255)
NOT NULL, ‘last_name' varchar(255) NOT NULL, ‘email varchar(255) NOT NULL, PRIMARY KEY (id"), UNIQUE KEY ‘email (email)

2019-09-28 13:26:08,112INFO  MySQLl|dbserver1|snapshot Step 7: releasing global read lock to enable MySQL writes  [io.debezium.connector.mysal.SnapshotReader]
2019-09-28 13:26:08,116INFO  MySQLl|dbserver1|snapshot Step 7: blocked writes to MySQL for a total of 00:00:02.752 [io.debezium.connector.mysal.SnapshotReader]
2019-09-28 13:26:08,118INFO MySQL|dbserver1|snapshot Step 8: scanning contents of 6 tables while still in transaction [io.debezium.connector.mysal.SnapshotReader]
2019-09-28 13:26:08,122 INFO  MySQL|dbserver1|snapshot Step 8: - scanning table 'inventory.addresses' (1 of 6 tables) [io.debezium.connector.mysal.SnapshotReader]
2019-09-28 13:26:08,122 INFO MySQLldbserver1|snapshot For table 'inventory.addresses' using select statement: 'SELECT * FROM “inventory'.addresses™
[io.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:08,130INFO  MySQL|dbserver1|snapshot Step 8: - Completed scanning a total of 7 rows from table 'inventory.addresses' after 00:00:00.008
[io.debezium.connector.mysal. SnapshotReader]

2019-09-28 13:26:08,133INFO  MySQLIdbserver1lsnapshot Step 8: - scanning table 'inventory.customers' (2 of 6 tables) [i0.debezium.connector.mysgl.SnapshotReader]
2019-09-28 13:26:08,133INFO MySQLldbserver1lsnapshot For table inventory.customers' using select statement: *SELECT * FROM ‘inventory’. customers™
[io.debezium.connector.mysal. SnapshotReader]

2019-09-28 13:26:08,135INFO  MySQL|dbserver1lsnapshot Step 8: - Completed scanning a total of 4 rows from table 'inventory.customers' after 00:00:00.002
[io.debezium.connector.mysal. SnapshotReader]
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2019-09-28 13:26:08,160INFO  MySQLldbserver1|snapshot Step 9: committing transaction [io.debezium.connector.mysal.SnapshotReader]

2019-09-28 13:26:08,161 INFO MySQL|dbserver1|snapshot Completed snapshotin 00:00:02.828 [io.debezium.connector.mysal.SnapshotReader]

/1 AR
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dbserver?

schema-changes
dbserver?.inventory.products
dbserver1.inventory.products_on_hand
dbserver1.inventory.customers
dbserver1.inventory.orders

/] 2702| =2| A7|0F ZE(DDL) + H|0|E A E(H|0|H)
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/] M= FIE I ET: dbserver.inventory.customers

$ docker run -it --name watcher --rm --link zookeeper:zookeeper --link kafka:kafka

debezium/kafka:0.10 watch-topic -a -k dbserver1.inventory.customers

{"schema": {"type":"struct","fields":[{"type":"int32","optional":false,"field":"id"}], "optional":false, "name": "dbserverl.invento
ry.customers.Key"}, "payload": {"id" : 1001} } {"schema":{"type":"struct","fields":[{"type":"struct","fields":[{"type":"int32"

,"optional":false,"field":"id"},{"type":"string","optional":false,"field":"first_name"},{"type":"string","optional":false,"fiel
d":"last_name"},{"type":"string", "optional":false,"field":"email"}], "optional"” :true, "name": "dbserverl.inventory.customers.Value

", "field":"before"},{"type":"struct","fields" :[{"type":"int32","optional":false, "field":"id"},{"type":"string", "optional":false

,"field":"first_name"},{"type":"string","optional":false,"field":"last_name"},{"type":"string", "optional":false,"field":"email"

w,mn mnon

11, "optional”:true, "name" : "dbserverl.inventory.customers.Value","field" :"after"}, {"type" :"struct", "fields" :[{"type":"string","o

oow

ptional":false,"field":"version"},{"type":"string","optional":false,"field":"connector"}, {"type":"string","optional":false,"fie

non ",ns non

1d":"name"}, {"type":"int64" , "optional": false, "field":"ts_ms"},{"type":"string", "optional" :true, "name":"io.debezium.data.Enum",
version":1,"parameters":{"allowed":"true,last,false"}, "default":"false","field":"snapshot"},{"type":"string", "optional":false,"
field":"db"}, {"type":"string", "optional" :true,"field":"table"},{"type":"inte4" , "optional"”: false,"field":"server_id"},{"type":"s
tring","optional":true,"field":"gtid"}, {"type":"string","optional":false,"field":"file"}, {"type":"intb4", "optional":false,"fiel
d":"pos"},{"type":"int32","optional":false,"field":"row"},{"type" :"inte4d" , "optional " :true,"field": "thread"}, {"type":"string","o
ptional":true,"field":"query"}],"optional":false, "name":"i0.debezium. connector.mysql.Source","field":"source"}, {"type":"string"
,'optional":false,"field":"op"},{"type":"int64", "optional":true,"field":"ts_ms"}], "optional":false, "name": "dbserverl.inventory.
customers.Envelope"}, "payload" : {"before" :null, "after":{"id":1001, "first_name" :"Sally","last_name":"Thomas","email":"sally.thoma
s@acme.com"}, "source": {"version":"0.10.0.CR2", "connector": "mysql", "name" : "dbserverl","ts_ms":@, "snapshot" : "true","db" : "inventor

y","table":"customers","server_id":@,"gtid" :null,"file": "mysql-bin.000003", "pos":154, "row":@, "thread" :null, "query" :null}, "op":
c","ts_ms" :1569907292059} }
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/] M= FIE I ET: dbserver.inventory.customers

$ docker run -it --name watcher --rm --link zookeeper:zookeeper --link kafka:kafka

debezium/kafka:0.10 watch-topic -a -k dbserver1.inventory.customers

"schema”:{"type":"struct”,"fields":[{ "type":"1nt3Z", "optional”:false, "field":"1d"} |, "optional”:false, name": "dbserverl.invento
.customers.Key"}, "payload":{"id" :1001}} 1"schema":{"type":"struct"”,"fields":[{"type":"struct”,"fields":[{"type" :"int32"

, 'optional"”:false, 'field":"1d"},{ type": "string","optional":false,"field":"first_name"},{"type":"string","optional":false,"fiel

d":"last_name"},{"type":"string", "optional":false,"field":"email"}], "optional" :true, "name": "dbserverl.inventory.customers.Value
", "field":"before"},{"type":"struct","fields" :[{"type":"int32","optional":false, "field":"id"},{"type":"string", "optional":false
,"field":"first_name"},{"type":"string","optional":false,"field":"last_name"},{"type":"string", "optional":false,"field":"email"
11, "optional":true, "name" : "dbserverl.inventory.customers.Value","field" :"after"}, {"type" :"struct", "fields" :[{"type":"string","o
ptional":false,"field":"version"},{"type":"string","optional":false,"field":"connector"}, {"type":"string","optional":false,"fie
1d":"name"}, {"type": "int64", "optional"”: false, "field":"ts_ms"},{"type":"string", "optional":true, "name":"io.debezium.data. Enum" "

version":1,"parameters":{"allowed": "true,last,false"}, "default":"false","field":"snapshot"},{"type":"string", "optional":false,"
mld” "db"}, {"type":"string", "optional":true,"field":"table"}, {"type":"inte4", "optional": false,"field":"server_id"},{"type":"s

ng","optional":true,"field":"gtid"},{"type":"string", "optional":false,"field":"file"}, {"type":"int64","optional":false,"fiel
:"pos"},{"type":"int32","optional":false, "field":"row"},{"type":"inte4", "optional" :true, "field" : "thread"},{"type":"string","o
ptional":true,"field":"query"}],"optional":false, "name":"i0.debezium. connector.mysql.Source","field":"source"}, {"type":"string"
,'optional":false,"field":"op"},{"type":"int64", "optional":true,"field":"ts_ms"}], "optional":false, "name": "dbserverl.inventory.
customers.Envelope"}, "payload" : {"before" :null, "after":{"id":1001, "first_name" :"Sally","last_name":"Thomas","email":"sally.thoma
s@acme.com"}, "source": {"version":"0.10.0.CR2", "connector": "mysql", "name" : "dbserverl","ts_ms":@, "snapshot" : "true","db" : "inventor
y","table": "customers", "server_id":@,"gtid" :null,"file":"mysql-bin.000003", "pos":154, "row" :@, "thread" :null, "query" :null}, "op":"

c","ts_ms" :1569907292059} }
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// doserver1 EE0|| =2| A7|0HDDL )7} A A&l
{"schema":{"type":"struct","fields":.... "gtid":null,"file":"mysql-
bin.000003","pos":154,"row":0,"thread":null,"query":null},"databaseName":"","dd|":"SET character_set_server=latin1,

collation_server=latin1_swedish_ci;SET character_set_server=latin1, collation_server=latin1_swedish_ci;"}

{"schema"{"type":"struct","fields":.... "gtid":null,"file":"mysql-

bin.000003","pos":154,"row":0,"thread":null,"query":null},"databaseName":"inventory","dd|":"DROP TABLE IF EXISTS customers;"}}
{"schema"{"type":"struct","fields":.... "gtid":null,"file":"mysql-
bin.000003","pos":154,"row":0,"thread":null,"query":null},"databaseName":"inventory","ddI":"CREATE DATABASE ‘inventory™}}
{"schema"{"type":"struct","fields":.... "gtid":null,"file":"mysql-
bin.000003","pos":154,"row":0,"thread":null,"query":null},"databaseName":"inventory","dd|":"USE ‘inventory™}}
{"schema"{"type":"struct","fields":.... "gtid":null,"file":"mysql-

bin.000003","pos":154,"row":0, "thread":null,"query":null},"databaseName":"inventory","ddI":"CREATE TABLE ‘customers (#n ‘id int(11) NOT
NULL AUTO_INCREMENT,#n “first_name’ varchar(255) NOT NULL,¥n ‘last_name’ varchar(255) NOT NULL,#n ‘email varchar(255) NOT
NULL,%¥n PRIMARY KEY (id’),#n UNIQUE KEY ‘email (email’)¥#n) ENGINE=InnoDB AUTO_INCREMENT=1005 DEFAULT CHARSET=latin1"}}
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// 7I=7} E=| (dbserverl.inventory.customers) ZQ15}7|

[~] docker run -it --name watcher --rm --link zookeeper:zookeeper --link kafka:kafka debezium/kafka:@.1@ watch-topic -a -k dbserverl.inventory.customers

WARNING: Using default BROKER_ID=1, which is valid only for non-clustered installations.

Using ZOOKEEPER_CONNECT=172.17.0.2:2181

Using KAFKA_ADVERTISED_LISTENERS=PLAINTEXT://172.17.@.7:9892

Using KAFKA_BROKER=172.17.8.3:9092

Contents of topic dbserverl.inventory.customers

struct”,"fields":[{"type":"int32","optional”:false,"field":"id"}],"optional™:false, "name" : "dbserverl.inventory. customers.Key"},"payload" id":1001}}  {"schema":{"type":"struct"

,"fields":[{"type":"int32", "optional”: false,"field":"id"},{"type":"string","optional":false,"field":"first_name"},{"type i ,"optional”:false,"field":"last_name"}

"optional":false,"field": "email"}], "optional”:true,"name" : "dbserverl.inventory.customers.Value","field": "before"},{"type": "struct", ":[{"type": "int32", "optional":false, "field’

:"string","optional”:false, "field":"first_name"},{"type":"string", “optional”:false,"field":"last_name"},{"type": "string”, "optional":false,"field": "email”}], “optional” :true, "name": "db:

erverl.inventory.customers.Value","field": "after"}, {"type": “struct”,"fields": alse,"field": “version” } {"type":"string", “optional”:false,"field": “connector"}, {"type":"s

ring","optional”: false,"field": ,{"type":"int64", ”cptwnul" H optional”:true,"name”: "io.debezium.data.Enum", "version":1, "parameters” :{"allowed":"true,lc

field":"snapshot” "}, "string", "optional”:true,"fiel "table"},{"type":"int64","optional”:false,"field": "server_
:"string", "optional":true,"field": ":"file"},{"type": "int64","optional": false,"field":"pos"},{ "type":"int32", "optional”:false,"field":

"int64", "optional ":true,"field e,"field":"query"}], "optional ":false, "name": 1ﬂ,dehezlum,cnnne:tor,nysql Source","field":"source"},{"type
", "optional”:false,"field": "op" - 1

Sully‘

server_id":@,"gtid":null,

", "fields":[{"type
"struct”,"fields": [{"typ

string”,"optional”:false,"field":"email"}], "optional”:true, "name

:"id"},{"type":"string", "optional”:false,"field":"first_name"},{"type":"string

// mysal db@| customers E{0|2

mysql> select * from customers;

+

| first_name|last_name| email

.10.0.CR2", "connecto ysql", "name dhscrvcrl‘ “ts_m:
"query”:null},"op":"c","ts_| ms" 1569907292059} }
false,"field" false,"name dbserverl.lnveﬂtory‘custorers‘Key”}‘”payload' {"id":1082}} {"schema"
:false,"field! ":"string","optional": false,"field": "first_name"},{"type":"string", "optional ":false,"field
"dbserverl.inventory.customers.Value”, "field": "before"}, {"type": "struct”, "fields": [{"type":"int32",“optional”:false,"field"
“,“optional”:false,"field":"last_name"}, {"type": “string”,"optional":false,"field": “email”}], “optional” :true, “name" : “db:
erverl.inventory.customers.Value","field "struct","fields" "string”,"optional”:false,"field":"version"},{"type":"string", "optional”:false,"field": "connector"},{ "type": "
ring","optional”: false,"field": "name"}, {"type":"int64","optional":false,"field":"ts_ms"}, {"type":"string","optional”:true,"name":"{o.debezium.data.Enum", "version":1, "parameters”:{"allowed":"true,lq
st,Fa'\se"),"defuu'lt""‘Fo'lse", field":"snapshot"},{"type":"string","optional":false,"field":"db"},{"type":"string", "optional”:true,"field":"table"},{"type":"int64","optional":false,"field": "server_i
d"},{"type”:"string”,"optional ":true," field":"gtid"},{"type" :"string", "optional":false,"field": "file"},{"type": "int64","optional ": false, "field": "pos"}, {"type":"int32", "optional ":false, "Field":"row
},{"type":"int64", "optional":true,"field": "thread"},{ type": "string”, "optional” :true,"field": "query"}], "optional”:false, "name":"io.debezium. connector.mysql.Source”, "field": "source"}, {
,"optional":false,"field":"op"},{"type" ,"optional":true,"field":"ts_ms"}], "optional":false,"name": "dbserverl.inventory.customers.Envelope"},"payload": {"before" :null,"
st_name":"George"”, "last_nam " :"gbailey®foobar.com"}, "source” ":"8.108.8.CR2", " connect: ql”,"name" : "dbserverl”, "ts_ms":@, "snapshot”: "true","db":
mysql-bin.@@ee3" , "pos”:154, "row ull, "query” :null}, "op s_ns”.1569ae?292959}}
optional”:false,"field":"id"}], "optional":false, "name":"dbserverl.inventory.customers.Key"},"payload": {"id":1083}}  {"schema":{"type":"struct’
id"}, {"type":"string”,"optional":false,"field":"first_name"},{"type":"string","optional”:false,"field":"last_name"}, {
true name";‘dbserverl‘\nventory.customers.Value",“F\eld before"}, {"type":"struct","fields":[{"type":"int32", "optional": false "field"
:"string","optional":false,"field": "last_name"},{"type": "string”, "optional": false,"field": "email"}1, "optional” :true
i"struct” ,"fields":[{"type":"string”, "optional”:false,"field": "version"},{ "type":"string”, "optional":false,"field": "connector”}
int6a” ,"optional® ulse,“Flsld “tsms"}, {“type": "string", “io.debezium.data.Enum", “version"
st,false"}, "default B »{"type": 'sl.rwg ,"optional”:false,"field":"db"}, {"type": " "int64",
d"}, {"type":"string", "optional”:true,"field":"gtid"}, {"type":"string","optional”™:false,"field":"file"}, {"type":"int64" ,“uptmnﬁl”'FulsE, H :"int32", "optional
},{"type":"int64","optional":true,"field":"thread"},{"type":"string", "optional":true,"field":"query"}], "optional”:false,"name": "io.debezium. connector.mysql.Source","field":"source"}, {"type":"string
" "optional”:false,"field":" :"int64","optional ": true, "Field":"tsms"}], "optional " false, "name”: "dbserverl. inventory.customers.Envelope"}, "payload” : {"before”:null, "after”: {"id": 1083,”F1
st_name":"Edward”,"last_name" : "Walker”,"email”:"edBwalker. ccm“},"saurte“‘{"version“:"H,IB‘B.[RZ“,“mnneLtuf mysql”,"name" : "dbserverl”,"ts_ms":@,"snapshot”: "true","db":"inventory", "table":" custome

Eustumer's

+ - -+

| 1001 | Sally | Thomas | sally.thomas@acnfie

| 1002 | George | Bailey | gbailey@foobar.com
| 1003 | Edward |Walker |ed@walker.com

inventory”,

| 1004 | Anne | Kretchmar | annek@noanswer,o

"id } {"type":"string" npt\nnal
erverl.inventory. customers.Value", "field
ring","optional”: false, "

+- +-
4 rowsin set (0.00 se)

"gtid":null,"” mysql-bin.00@003", "pos”:154, "row” :0, "thread" :null, "query":null},"op":"c", "ts_ms":1569907292059}}
"fields": [{”type int32", "optional”:false,"field":"id"}], "optional": false,"name": "dbserverl.inventory.customers.Key"},"payload” {"id”:l@@d}} {"schema": {"type":"struct’
,"fields": [{"type' nt32","optional”:false,"field":"id"},{"type":"string","optional":false,"field":"first_name"},{ "ty i i False "field":"last_name"}

false,"field":"email"}], "optional”:true, "name": "dbserverl.inventory.customers.Value","field
:"id"},{"type":"string", "optional”:false,"field":"first_name"},{ type":"string","optional”:false :"last_name"}, {"type"
erverl.inventory. customers.Value", "field": “after"}, {"type": "struct", "fields alse,"field": “version"},{"type
ring","optional”:false,"” ":"int64", "optional": Falsc ,"optional”:true,"name":"io.debezium.data.Enum”, "version":1, "parameters”: {" allowe
:"snapshot”}, {" type”"strmg ”db‘} {"type":"string","optional”:true,"field":"table"},{"type":"int64","optional”: false,"field"
:"string", "optional™:true,"field":"gtid"},{"type":"string","optional”:false," f\e]d‘ "file"},{"type":"int64", optional”‘False."Field“:"pos“],{”typ :"int32","optional”:false,"fiel
},{"type":"int64", "optional ":true,"field": "thread"},{"type": "string", "optional":true,"field":"query"}], "optional ,falsa “"name": "i0.debezium. connector.mysql . Source” ,"field": "source"}, {"type
" "optional”:false,"field":"op"},{"type":"int64", "optional":true,"field":"ts_ms"}], "optional”:false, "name": "dbserverl.inventory.customers.Envelope"},"payload”: {"before”:null, "after d":1004, "fir
st_name":"Anne", "last_name": "Kretchmar","email”: "annek@ncanswer.org"}, "source": {"version":"0.10.0.CR2", "connector”: "mysql", "name": "dbserverl”,"ts_ms":@,"snapshot": "true", "db": "inventory",
ustomers","server_id":@,"gtid":null,"file":"mysql-bin.00@003", "pos":154,"row" :0, "thread" :null, "query”:null},"op":"c", "ts_ms" : 1569907292059} }

"}, {"type": "struct "optional”:false,"field

string”, "optional ":false, "field":"enail"}], "optional " :true, "name":"db
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// 7tE7} E4 (dbserver1.inventory.customers) £015}7|

[~] docker run -it --name watcher --rm --link zookeeper:zookeeper --link kafka:kafka debezium/kafka:@.1@ watch-topic -a -k dbserverl.inventory.customers

WARNING: Using default BROKER_ID=1, which is valid only for non-clustered installations.

Using ZOOKEEPER_CONNECT=172.17.0.2:2181

Using KAFKA_ADVERTISED_LISTENERS=PLAINTEXT://172.17.0.7:9092

Using KAFKA_BROKER=172.17.8.3:9092

Contents of topic dbserverl.inventory.customers

"type":"struct”,"fields":[{"type":"int32", "optional”:false,"field":"id"}], "optional": false,"name": "dbserverl.inventory.customers.Key"},"payload”: {"id":10@1}}  {"schema"

:"struct”,"fields":[ ":"int32", "optional”: false,"field":"id"},{"type":"string","optional": false,"field":"first name”; {"type":"string","optional":false,"field

"optional":false," 1,"optional":true, "name": "dbserverl.inventory. customers.Value","field": "before"}, {"type": ", "fields":[{"type":"int32","

:"string”, "optional”™: " st_name"}, {" :"string", "optional”:false, "field”:"last_name"}, { alse, field": "email"}],"
. - false,"field": "version"},{"type":"string",“optional”:false,"field": “connector"},{"type

pLLuna'l":true,”nu’re': o.debezium.data.Enum", "version":1, "parameters”:{"allowed":"true, e

:"string", "optional”:true,"field":"table"},{"type":"int64", o) tLunu'L”'FulseJ field": i

"}, {"type":"int64", "optional": false," pos"}, {"typ false, "field"

optional":false, "name": "io.debezium. connector.mysql .Source" "source"}, {"type"

:"int64","optional": :"dbserverl.inventory.customers.Envelope”}, "payload”: {"before”:null, "after”:

email”:"sally.thomas€acme.com"}, cannncrnr”‘”mysql” "name": "dbserverl”,"ts_ms":9, "snapshot": "true”, "db": "inventory", "table

mysql-| b]n 000003", "pos” : 154, "row":@, "thread" :null, "query” :null}, "of ", "ts_ms" :1569907292059}}

alse,"field":"id"}],"optional”: false, " nam .'dbserverl inventory customers Kev"} "pavload":{"id":1082}1} __{"schemg":

:false,"field":"id"},{"type":"string", "optional":fals
op:HUME(c: e, uHE, d:AA])

// mysal db@| customers Ef|0]S

mysal> select * from ¢

,"optional”:false, "fiel
field":"snapshot"}, {"type": "string", "optional”:false, "fiel
strue,"field": "gtid"}, {"type" i i
thread"},{"type

-t —+

,"optional
", "optional .fulss. "field":
st_name":"Sally","last_name":"
customers”, "server_id":@, "gtid":null,"file"
{"type":"struct","fields"
HE i

| id | first_name]last_name] email

+ o -+

1, "optional” :true, "name" : "dbserverl . inventory. customers Value", "Field-
first_name"},{"type":"string", “optional":false,"field": "last_name"}, {"type"
:"struct”,"Fields": [{ E false,"field": "vers

":false, "fiel tional":true, "nos .
optional (s Dcfore: op7{HE O Zf

[ 1001 | Sally | Thomas | sally.thomas@acnfie gdm

:"id"},{"type":"string", "optional *:false,"
erverl.inventory. customers.Value","field
ring","optional”: false,"field"

| 1002 | George | Bailey | gbailey@foobar.com st. false","defaul
| 1003 | Edward |Walker |ed@walker.com " optional - false, e

st_nane":"George"
stuners ,"server.

string", “optional”:true,"field":"query”}]," bpt\unul ifalse, “name . oHE |.
"optional”:true, "Field": "ts_ns"}], "optional":false, "iame": "dbserverl. invento after: op 9" ._H— O|—r— oL

" "gbailey®foobar. com"}, "source”: {"version":"@,18,0.CR2" .
mysql-bin.@00003", "pos ,'row":@,"thread” :null, "query "op"” - |~ H 0|
[1004|Anne | Kretchmar| annek@noanswer, RN TSSO SN | i [0in = ] [T} Q!
H H H "id"},{"type":" strmg”,”uptlonul Fu'lse‘”fleld
" ":"string" H i " " " i H " ":"dbserverl.inventory.customer: "L . Ol o
-+ . g R optional”:false, "fiel _name"}, il 0OS. bin ﬁﬂ |2|

l‘mg""‘optmnm ":false,"field": Ts_ms: Debeziumol O|H‘iIE§ 2‘|E|§}'A|?_I-

st,false"}, "default": "false","

'‘vayload":{"before":null,"after":{"id":1004 "first_name :'Anne","last_name -"Kretchmar”,"em

: annek@noanswer.org"} "source":{"version":"0.10.0.CR2","connector":"mysqgl","name":"db
true","db":"inventory","table":"customers","server_id":0,"gtid":

field": "snapshot™}, {"type”: "string"

server1","ts_ms":0,"snapshot":

null, “f|Ie mysql-
b|n.000003","pos :154,"row":0,"thread":null,"query":null},"op":"c","ts_ms":1569907292059}}
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mysq> DELETE FROM customers WHERE id=1004;Query OK, 1 row affected (0.00 sec)

/1 7127} E3 (dbserver1.inventory.customers) £215}17| A

{"schema": {"type":"struct","fields" :[{"type":"int32", "optional":false,"field":"id"}], "optional":false, "name": "dbserverl.inventory
.customers.Key"}, "payload":{"id" :1004}} {"schema":{"type":"struct","fields":[{"type":"struct","fields":[{"type":"int32","optional
":false,"field":"id"},{"type":"string", "optional":false,"field":"first_name"},{"type":"string", "optional":false,"field":"last_nam
e"},{"type":"string","optional":false,"field":"email"}], "optional™:true, "name" :"dbserverl.inventory.customers.Value","field": "bef
ore"},{"type":"struct","fields":[{"type":"int32","optional":false,"field":"id"},{"type":"string","optional":false,"field":"first_

name"},{"type":"string", "optional":false,"field":"last_name"},{"type":"string","optional":false,"field":"email"}], "optional":true

,"name" : "dbserverl.inventory.customers.Value","field":"after"}, {"type": "struct"”,"fields":[{"type":"string","optional":false,"fiel

d":"version"},{"type":"string","optional":false,"field": "connector"},{"type":"string","optional":false,"field":"name"},{"type":"i
nt64", "optional":false,"field":"ts_ms"},{"type":"string","optional":true, "name":"io.debezium.data.Enum", "version":1, "parameters":
{"allowed":"true,last,false"}, "default":"false","field": "snapshot"},{"type":"string","optional":false,"field":"db"},{"type":"stri
ng","optional”:true,"field":"table"},{"type":"int64","optional":false,"field":"server_id"},{"type":"string","optional":true,"fiel
d":"gtid"}, {"type":"string","optional":false,"field":"file"},{"type":"int64", "optional":false,"field":"pos"},{"type":"int32", "opt
ional":false,"field":"row"},{"type":"int64", "optional" :true,"field":"thread"}, {"type":"string", "optional":true,"field": "query"}],
"optional":false, "name":"io.debezium. connector.mysql.Source","field": "source"},{"type":"string", "optional"”:false,"field":"op"},{"
type":"int64" ,"optional" :true,"field":"ts_ms"}], "optional":false, "name": "dbserverl.inventory.customers.Envelope"}, "payload" : {"bef
ore":{"id":1004,"first_name":"Anne Marie","last_name":"Kretchmar","email" :"annek@®noanswer.org"},"after":null, "source":{"version":
"9.10.0.CR2", "connector": "mysql", "name" : "dbserverl" , "ts_ms" :156993637500@, "snapshot" : "false","db": "inventory","table":"customers"
,"server_id":223344, "gtid" :null,"file": "mysql-bin.000003", "pos": 1066, "row":@, "thread": 7, "query" :null}, "op": "d", "ts_ms" : 1569936375
513}}

{"schema":{"type":"struct","fields" :[{"type":"int32", "optional":false,"field":"id"}], "optional":false, "name": "dbserverl.inventory

.customers.Key"}, "payload" : {"id" :1004}} null // 27“ gl ol H;'_'E% H=|.%



Debezium O}7|ElA Demo

SOSCON2019
) op:HUME(C /M, uHE, d:AlA)
mysq> DELETE FROM customers WHERE id=1004;Query OK, 1 row affected (0.00 sec)
file: bin2 1 I
pos: bin 271 If 2|3
/1 7127} =1 (dbserver1 .inventory.customers) £te15t7] ts_ms: Debezium0| OJAI=S #i2/gt A2t

{"schema": {" type":"struct","fields" - [{" type "int32" optlonal :false,"field":"id"}], "optional":false, "name"
ruetamere Kev"1l "mayl Aand" J' iAd" - 1804ALL ["erhamA" - I" +unn

// 27HO| O|I:I-||E = HtS

=2 C o

{ schema":{"type":"struct", "fields":[{"type":"int32","optional":false,"field":"id"}],"optional":false,
"name":"dbserver1.inventory.customers.Key"},"payload":{"id":1004}}

:"dbserverl.inventory

Vet 4" -F1 alds" rI +yme' - "edryet+" "Fialde" - [I"Eyma!" "1 a b 32" Yand1anal

- "gtid":null,"file":"mysql-

bin.000003","p0s":1066,"row":0,"thread":7,"query":null},"op":"d","ts_ms":1569936375513}}

{{"schema {"type":"struct", "fields":[{"type":"int32", "optional":false,"field":"id"}],"optional":false
"name":"dbserver1.inventory.customers.Key"},"payload":{"id":1004}} null

ore :{ 1d :ld¢4, Tirst_name" . Anne Marie , Last_name : Krecchmar , emaLl : annek@noanswer.org f, arter .null, source .{ version .
"0.10.0.CR2", "connector” : "mysql"”, "name" : "dbserverl”, "ts_ms" :1569936375800 , "snapshot" : "false", "db" : "inventory" ,"table" : "customers"
, server_id":223344 "gtid":null,"file":"mysql-bin.0B00@3", "pos" : 1066, "row":@, "thread":7,"query" :null}, "op": "d", "ts_ms" : 1569936375
513}}

{"schema": {"type": "struct"”, "frelds" :[{"type":"1nt32", "optional”: false,"field":"1d"}], "optional”: false, "name"
.customers.Key"}, "payload”:{"1d" :1084}} null

:"dbserverl. inventory



Debezium O}Z|E!'X Demo SOSCON2019

OpHUE(C e, utHE, d:AA)

file: bin21 I}

pos: bin 271 I 22|

// 7|‘“7|' Ex (dbserver1 mventory customers) %.*?_l °|-7 | ts.ms: DebeziumO] OJMIES 34215+ A7}

mysal> DELETE FROM customers WHERE id=1004;Query OK, 1 row affected (0.00 sec)

[T T y T N

{qchﬂma {+}pP "struct” e

'*'“’““‘*. 2] A= Alz| Akxj|of| CHSt LH-9-(before after)é 4 Hlf

{"schema {"type" "struct","fields":[{"type":"int32","optional":false,"field":"id"}],"optional":false,
"name":"dbserver1.inventory.customers.Key"},"payload":{"id":1004}}

- "gtid":null,"file":"mysql-
bin.000003","pos":1066,"row":0,"thread":7,"query":null},"op":"d","ts_ms":1569936375513}}

{{"schema {"type":"struct", "fields":[{"type":"int32", "optional":false,"field":"id"}],"optional":false
"name":"dbserver1.inventory.customers Key"} "payload":{"id":1004}}  null

ore” i 1d lvv4, Tirst_nam . e
"B.lB.B.CRE","connector‘“:“‘ —I|:— HJRHE DebeZ|um0| A_||'Z-" H_Al O|'=','|_|E§ 2%?_"[."
, 'server_id":223344 "gtid"

513}} _
i tombstones.on.delete”: "false"S AFESHH nullO| LE2A| 24=C

.customers.Key"}, "payload"




Debezium O}Z|E!'X Demo SOSCON2019

I/ S=517

$ docker stop mysqglterm watcher connect mysql kafka zookeeper




Debezium A&| 2+A4 SOSCON2019

* MHA(%+= Master-Slave) 2t 7[8H0|2}H GTIDE &-&otC

gtid_mode = on

enforce_gtid_consistency = on
e Bin 2144

server-id -

log_bin = mysql-bin

binlog_format = row

binlog_row_image = full

expire_logs_days

* Bin 215 AFES Mysal AlE g (Grant Mt A1)



Debezium A&| 2+A4 SOSCON2019

o [HEZ AN M= O |HIXHE & ZOIOF ST} ->
=55t Mysql DBA, 2HE4 A}, Devops/t UO0{OF SHCY

Wepay 2 &



Debezium &4 SOSCON2019

o A7|0tYRAEZ|(Schema Registry)2t 2 HESICt

* DMLZ}DDLO| 7127} EX0f| A &Fetrt,
Mysal bin log position(offset) & 2! Schema A= & % &siCt.
(T2t = Al @1k (replication factor)/t S5ttt SA|| @17} 10
TWAM 0elieh 4= UL,

* Schema ET G|O|E{7} 7§Z|H DebeziumO| A2 = S25}4|

debezium &40 "snapshot.mode":"schema_only_recovery "
H|O|= A7|0fet G|O|E|E X{SFE 727} EX 0| CHA| A &S|




. =
Debezium &4 SOSCON2019

* DebeziumO| 7r&7} EL0|| 2{&5t= G|0|E{2| Mysal GTid, Mysal bin loge
O|RIEDICT A 4ot}

* Debezium/ZtE7} HUAET STERJUCE F AHA|ZE|H Debezium=
A=l Mysal binlog position(offset) £E{ CA| L0 7127 ETIG|/ A A otC},

e DebeziumO| ETY| 2 Zs5H= before, after 2| = T E+= Mong ‘f
Oplog& ¢afottt.

e 212 Debezium PostgresSQL H&0{|= JPA - Local ZHA| =0




Debezium &l SOSCON2019

o M EZS 2ol (H[0|E] FEd0| O R|A]| ZE==) Debezium 242
tasks.max®8| gf= 12 S&oH0oF S W7t ULt 2 =BHAS 714717 |0 2=
42|2|2t DB, 7tE7} HEIEO| M= CPUE AA| AHZ ST

* Debezium 2& HEA| 72T HHUEO| A 7|= Debezium 28-S

CHA 271

=
Debezium 2t 23F ﬁHi A C'Zﬂ%ﬁHé%E*—’F St (23=0



Debezium E!

SOSCON2019
decimal .handling.mode?| 7|2 2 E&= precise=A{ Bas649!

Y HEE
kafkaOf| d=eltCt UL O|77 Ehliet 4~ QICt.
Debezium | "decimal.handling.mode": "

AH0f string " 2 &7f6
s{ZE 2 oI}

==

=

S Mysal 270 ®Ef7FOFL|2} 2 O|Z (0f2f o, EllOfE
4 Qlct

"transforms"; "

route”,
"transforms.route.type": "

org.apache.kafka.connect.transforms.RegexRouter
"transforms.route.regex": "([~]+)\W\. ([~ ]+)\\. ([~]+)"

et

transforms.route.replacement
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