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DB pull (Incremental Ingest)
7|2 &3|of
CREATE TABLE “order" ( CREATE TABLE “order" (
*order_id* bigint(20) unsigned NOT NULL AUTO_INCREMENT COMMENT "PK ID",[] “order_id" bigint(20) unsigned NOT NULL AUTO_INCREMENT COMMENT 'PK ID", /
‘item_name" varchar(255) NOT NULL COMMENT '4&9%", ‘item_name " varchar(255) NOT NULL COMMENT "J-&%9’,
*status® int(11) NOT NULL COMMENT "2 24Hf, *status® int(11) NOT NULL COMMENT 'S4,
*channel® varchar(50) NOT NULL COMMENT "{'d%", *channel” varchar(50) NOT NULL COMMENT "#'d%",
*created_at" datetime NOT NULL COMMENT 'S29', “created_at" ilatetime NOT NULL COMMENT 'S22",
*modified_at" datetime DEFAULT NULL COMMENT "'$39", ‘modified_at" datetime DEFAULT NULL COMMENT '+3",
PRIMARY KEY (*order_id*), | “update_ts" fimestamp NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE
KEY “idx_created_at" (*created_at") CURRENT_TIMESTAMP COMMENT 'ROW 7 A2 0}%', Delete?!
) ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4; PRIMARY KEY (“order_id"), i

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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=X : https://eng.uber.com/uber-big-data-platform/
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CDC - SOSC® 2019

In databases, Change Data Capture (CDC) is a set of software
design patterns used to determine (and track) the data that h
changed so that action can be taken using the changed data.

h t ° CDC|(Change DataCapture)s " AQOh E(
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(Kafka Connector) SOSCMI2019
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Order
Service

Shipment
Service

: Event er Events
: Router
/ Debezium:

. WAL Customer Events

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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A Debezium 0.10.0.Betas
A Kafka Connect 2.3.0
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Il (zookeeper)

$ docker run -it --rm --name zookeeper -p 2181:2181 -p 2888:2888 -p 3888:3888 debezium /zookeeper:0.10

I

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

/I mysql
$ docker run -it --rm --name mysql -p 3306:3306 -e MYSQL_ROOT_PASSWORDdebezium -e MYSQL_USER-mysgluser -e
MYSQL_PASSWORD=mysqlpw debezium /example -mysql:0.10

I m  (Debezium)
$ docker run -it --rm --name connect -p 8083:8083 -e GROUP_ID=1-e CONFIG_STORAGE_TOPIG=y_connect_configs -e
OFFSET_STORAGE_TOPI®@ay_connect _offsets -e STATUS _STORAGE_TOPIGnry_connect_statuses --link zookeeper:zookeeper --link

kafkackafka --link mysgl:mysqgl debezium /connect:0.10




Debezium

[~] docker ps -a
CONTAINER ID
24eaeb468b8d
954c15adbfb8
eSbf4el34a07
EleEEBSSEea

Demo

IMAGE

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

SOSCMI2019

COMMAND

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

N



Debezium Demo SOSCMI 2019

$ curl -H "Accept:application /json" localhost:8083/
{"version™:"2.3.0","commit":"cb8625948210849f"}

1l m

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

I




Debezium

SOSCMI2019

/l m 4 Debezium v b

$curl -i -X POST-H "Acceptapplication /json" -H "Content -Type:application /json" localhost:8083/connectors/  -d {
"name". " inventory -connector ",
"config " {
"connector.class ™ "io.debezium.connector.mysgl.MySglConnector "
"tasks.max": "1",

’

"database.hostname " "mysql",
"database.port " "3306",
"database.user": " debezium ",
"database.password ": " dbz",
"database.server.id": "184054",
"database.server.name": "dbserverl",
"database.whitelist " "inventory”,
"database.history.kafka.bootstrap.servers

"database.history.kafka.topic ": "schema -changes.inventory 3

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

[ inventory -connector "]




Debezium SOSC®I 2019

/l m

$ curl -H "Acceptapplication /json" localhost:8083/connectors/  inventolf ~
‘ tasks.max : _4 n 4 a.MySQL»— binlogu o
, A GOTHOT ) © “ database.hostname : h t
"name"; "inventory -connector”,

mysg’E  6vh, v MySQLb—D0 "~ v Docker X Y
database.port : MySQL » —

"config " {

"connector.class": " io.debezium.connector.mysgl.MySglConnector  *,

database.user , database.password : | YO
“tasks.max": "1",

database.server.id .2 © b—ID Y, W
"database.hostname ": " mysql",
"database.port ": "3306",

"database.user": " debezium",

database.server.name: MySQL » —Av h — Y k @
P JE]i Oa.

database whitelist : inventory h t - "A] ap
"database.password ": " dbz",

_ database.history.kafka.bootstrap.servers : Debezium4 v O O*
"database.server.id": "184054",

EXTINEE D S

a
"database.whitelist ": "inventory", °

) database.history.kafka.topic :
"database.history.kafka.bootstrap.servers " "kafka:9092",

binlog
| & a.

"database.history.kafka.topic

}
}
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I m E

2019-09-2813:26:02,596 INFO || Successiully tested connection for

jdbe:mysql :/imysql:3306/?  uselnformationSchema =true&nullCatalogMeansCurrent  =false&useSSl=false&useUnicode =true&characterEncoding =UTF8&characterSetResults=UTF-
8&zeroDate TimeBehavior=CONVERT_TO_NULL with user' debezium" [ io.debezium.connector.mysgl.MySglConnector ]

2019-09-2813:26:02,618INFO || 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 13:26:03,198 INFO || [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.clients.consumer.intemals.AbstractCoordinator ]

2019-09-28 13:26:03,223 INFO || [Worker clientld =connect -1, groupld =1] Joined group at generation 2 and got assignment: Assignment{error=0, leader='connect -1-
49541565 -2b8a-46df -95d3 -1964805561bf, leaderUr =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 clientld =connect -1, groupld =1] Starting connectors and tasks using  config offset 1
[org.apache.kafka.connect.runtime.distributed.DistributedHerder ]

2019-09-28 13:26:03,225 INFO || [Worker clientld =connect -1, groupld =1] Starting connector inventory -connector
[org.apache.kafka.connect.runtime.distributed.DistributedHerder ]




Debezium SOSC®I 2019

I m E

2019-09-2813:26:05,230 INrhl FO MySQL|dbserverljtask Database history topic (hame=schema -changes.inventory , numPartiions =1, replicationFactor =1,
replicasAssignments =null, configs ={cleanup.policy =delete, retention.ms=9223372036854775807, retention.bytes =-1})' created
[i0.debezium.relational.history.KafkaDatabaseHistory ]

2019-09-28 13:26:05,268 INFO MySQL|dbserverljtask Found no existing offset, so preparing to perform a snapshot [ i0.debezium.connector.mysgl.MySglConnectorTask ]
2019-09-28 13:26:05,269 INFO MySQL|dbserverljtask [Producer clientld =inventory -connector -dbhistory ] Cluster ID: gSAU9VWeR2qdsnexs12z -Q

[org.apache kafka.clients.Metadata ]

2019-09-28 13:26:05,317 INFO MySQL|dbserverljtask Requested thread factory for connector ~ MySqglConnector , id = dbserverl named=binlog -client

[io.debezium.util. Threads ]

2019-09-28 13:26:05,330INFO MySQL|dbserverljtask Requested thread factory for connector ~ MySglConnector , id = dbserverl named = snapshot [ i0.debezium.util. Threads ]

2019-09-28 13:26:05,332INFO MySQL|dbserverljtask Creating thread debezium -mysglconnector -dbserverl-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 13:26:05,334 INFO MySQL|dbserverl|snapshot Starting snapshot for

jdbe:mysql :/imysql:3306/?  uselnformationSchema =true&nullCatalogMeansCurrent =false&useSSI=false&useUnicode =true&characterEncoding =UTF8&characterSetResults=UTF-
8&zeroDate TimeBehavior=CONVERT_TO_NULL with user ' debezium 'with locking mode ‘'minimal' [  io.debezium.connector.mysql.SnapshotReader ]

2019-09-28 13:26:05,339 INFO MySQL|dbserverl|snapshot Snapshotis usinguser’  debezium ' with these MySQL grants: [ io.debezium.connector.mysqgl.SnapshotReader ]
2019-09-28 13:26:05,340 INFO MySQL|dbserverl|snapshot GRANT SELECT, RELOAD, SHOW DATABASES, REPLICATION SLAVE, REPLICATION CLIENT ON ** TO

'debezium'@'%'  [io.debezium.connector.mysgl.SnapshotReader |




Debezium SOSC®I 2019

I m E

2019-09-28 13:26:05,357 INFO MySQL|dbserverl|snapshot Step O: disabling autocommit and enabling repeatable read transactions
[i0.debezium.connector.mysgl.SnapshotReader ]

2019-09-28 13:26:05,361 INFO MySQL|dbserverl|snapshot Step 1:flushand obtain global read lock  to prevent writes to database
[i0.debezium.connector.mysgl.SnapshotReader ]

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

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

2019-09-28 13:26:05,368 INFO MySQL|dbserverl|snapshot list of available databasesiis: [ information_schema , inventory, mysql, performance_schema , sys]
[i0.debezium.connector.mysqgl.SnapshotReader |

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

[i0.debezium.connector.mysgl.SnapshotReader ]

2019-09-28 13:26:06,513INFO MySQL|dbserverl|snapshot SETcharacter_set server=latinl, collation_server =latinl_swedish_ci;SET character_set_server=latinl,
collation_server =latinl_swedish _ci; [ io.debezium.connector.mysql.SnapshotReader |

2019-09-28 13:26:06,579 INFO MySQL|dbserverl|snapshot DROP TABLE IF EXISTS addressesjodebezium.connector.mysgl.SnapshotReader |

2019-09-28 13:26:08,044 INFO MySQL|dbserverl|snapshot DROP DATABASE IF EXISTS “inventory id.debezium.connector.mysql.SnapshotReader ]

2019-09-28 13:26:08,048 INFO MySQL|dbserverl|snapshot CREATE DATABASE ‘inventory” ip.debezium.connector.mysgl.SnapshotReader ]



Debezium SOSC®I 2019

2019-09-28 13:26:08,081 INFO MySQL|dbserverl|snapshot CREATE TABLE “customers’ ( “idht (11) NOT NULL AUTO_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)

2019-09-2813:26:08,112INFO MySQL|dbserverl|snapshot Step 7: releasing global read lock to enable MySQL writes [ i0.debezium.connector.mysql.SnapshotReader ]
2019-09-28 13:26:08,116 INFO MySQL|dbserverl|snapshot Step 7: blocked writes to MySQL for a total of 00:00:02.752 [ i0.debezium.connector.mysgl.SnapshotReader |
2019-09-2813:26:08,118 INFO MySQL|dbserverl|snapshot Step 8: scanning contents of 6 tables - while stillin transaction [ i0.debezium.connector.mysgl.SnapshotReader |
2019-09-28 13:26:08,122 INFO MySQL|dbserverl|snapshot Step 8: - scanningtable ' inventory.addresses' (1 of 6 tables) [ i0.debezium.connector.mysgl.SnapshotReader |
2019-09-2813:26:08,122 INFO MySQL|dbserverl|snapshot Fortable' inventory.addresses' using select statement:'SELECT * FROM " inventory™."addresses™
[i0.debezium.connector.mysqgl.SnapshotReader ]

2019-09-28 13:26:08,130INFO MySQL|dbserverl|snapshot Step 8: - Completed scanning a total of 7 rows fromtable'  inventory.addresses' after 00:00:00.008
[i0.debezium.connector.mysgl.SnapshotReader ]

2019-09-28 13:26:08,133INFO MySQL|dbserverl|snapshot Step 8: - scanningtable ' inventory.customers ' (2 of 6 tables) [ io.debezium.connector.mysgl.SnapshotReader ]
2019-09-28 13:26:08,133INFO MySQL|dbserverl|snapshot Fortable' inventory.customers 'using selectstatement. 'SELECT * FROM inventory"."customers ™
[i0.debezium.connector.mysgl.SnapshotReader ]

2019-09-28 13:26:08,135INFO MySQL|dbserverl|snapshot Step8: - Completed scanning a total of 4 rows fromtable'  inventory.customers ' after 00:00:00.002
[i0.debezium.connector.mysgl.SnapshotReader ]
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2019-09-28 13:26:08,160 INFO MySQL|dbserverl|snapshot Step 9: committing transaction [  i0.debezium.connector.mysgl.SnapshotReader ]

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

U oet i
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I/ o O

dbserverl

schema-changes
dbserverl.inventory.products
dbserverl.inventory.products_on_hand
dbserverl.inventory.customers
dbserverl.inventory.orders
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Il & O . dbserverl.inventory.customers

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

debezium /kafka:0.10 watch -topic -a -k dbserverl.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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Il & O . dbserverl.inventory.customers

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

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

"schema":{"type":"struct”,"ft1elds":[{"type":"1nt32", "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

oow

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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/I dbserverl 41k&®° "QDDL f{ )b O
"gtid":null,"file™:"mysgl -
bin.000003","pos":154," row™"0," thread":null,"query":null},"

collation_server =latinl_swedish_ci;SET character_set server=latinl, collation_server =latinl_swedish_ci; "}}

databaseName""inventory",” ddl":" DROP TABLE IF EXISTS customer$}

databaseName""inventory",” ddl":" CREATE DATABASE ‘inventory}}

databaseName ":"inventory"," ddl":" USE “inventory™}}
“gtid":null,"file™"mysqgl -
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 Tfirst name " varchar(255) NOT NULL,\ n ‘Jlast_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}}




Debezium

/I mysgl db  customers N

mysqgl> select * from customers;
+- e

first_ name |last_name | email

S SS— - +

| 1001 | Sally | Thomas | sally.thomas@acnite.gbm
| 1002 | George | Bailey | gbailey@foobar.com
| 1003 | Edward | Walker |ed@walker.com
| 1004 | Anne | Kretchmar | annek@noanswer.
O — ——

4 rows in set (0.00 sec)

Demo SOSC® 2019

Ik (dbserverl.inventory.customers)

[~] 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 false,"field"
"struct”,"fields": [{"typ :false,"field!

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

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

.10.0.CR2", "connecto ysql", "name dbscrvcrl‘ “ts_m:
"query”:null},"op":"c","ts_| ms" 1569907292059} }
false,"name dbserverl.lnveﬂtory‘custorers‘Key”}‘”payload' {"id":1082}} {"schema"
":"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"
»{"type": 'sl.rwg ,"optional”:false,"field":"db"}, {"type": " "int64",
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" : "doserverl. inventory. custoners. [nvelnpe”},”payload“'{”hefure"‘null rafter”: {"id": 1083,”F1
st_name":"Edward”,"last_name" : "Walker”,"email”:"edBwalker. ccm“},"sourte“‘{"version“:"H,IB‘B.[RZ“,“mnneLtuf mysql”,"name" : "dbserverl”,"ts_ms":@,"snapshot”: "true","db":"inventory", "table":" custome

Eustumer's

inventory”,

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

"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™: "field":"first_name"},{"ty i i False "field":"last_name"}

false,"field":"email"}], "optional”:true, "name": "dbserverl.inventory.customers.Value
:"id"},{"type":"string", "optional”:false,"field":"first_name"},{"type":"string","optional”:false,"field":"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"'”str‘lng“ "optional”:true,"field":"table"},{"type":"int64","optional”: false,"field"
:"string", "optional":true,"field":"gtid"},{"type":"string", "optiona " "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} }

"struct "optional”:false,"field
string”, "optional”:false, "Field": "email"}]," "optional” :true,"name":"db
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Ik (dbserverl.inventory.customers)

[~] 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=172.17.0.3:9092

Contents of topic dbserverl.inventory.customers:

Vi mysql db customers {"schema" : {"type”: "struct”,"Fields": [{"type":"int32", "optional"
,"fields":[{"type": s«:mct‘ "fields":[{"type":"int32", "optional

- ', "optional”:false, "field": "email"}]

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

false,"field":"id"}],"optional": false,"name": "dbserverl.inventory.customers.Key"},"payload”: {"id":10@1}}  {"schema"
:false,"field":"id"},{"type":"string","optional":false,"field":"first_name"},{"type":"string","optional":false,"field'
“optional”:true,"name"; "dbserverl.inventory,customers Value","field": "before"}, {"type":"struct”, "fields":[{"type":"int32", "optional";
first_name"},{"type":"string", “optional”:false,"field":"last_name"},{"type": "string”, "optional":false,"field": "email”}], "optional” :true, "name
erverl.inventory.customers.Value”,"field": "after"}, {"type": "struct”, "fields false,"field “string”, “optional”:false,"field": "connector"},{ "type": "s
nal”:false,"field":"name"}, {"type":"int64", ”cpuonul‘ false,"field":"ts_ms"} H ,"DpLLunal“'truc .debezium.data.Enum", "version":1, "parameters”: {"allowed":"true,lc
"default™:"false"”,"field": "snapshot"}, {"type" optional”:false,"field":"db"},{"type str-mg“,‘upt\unu true,"fiel, },{"type":"int64","optional”: false,"field
"string”,"optional":true,"field":"gtid"},{"type "optional”:false,"field":"file"}, :"int64", "optional ":false, " i :"pos"}, {"type":"int32", "optional”:false,"fiel
},{"type":"int64", "optional ":true,"field": "thread"},{ type":" g","optional":true,"field": "query"}], "optional”: fnlse "name": "10.debezium. connector.mysql . Source” ,"field": "source"}, {"
*:false, "field":"op"},{"type": "int64","optional":true, "field": "ts_ms :false, “nane”: “doserverl. inventory . customers. Envelope”}, ‘payload" : { before" :null, "after”:{"
st_name": "Sally", "last_na mail":"sally.thomas@acme.com"}, "source”: " "name”: "dbserverl”,"ts_ms":@, "snapshot" : "true","db":
customers” "mysql-bin.0@eed3"," b . 15699@?292059}}
" .'dbserverl mver\torv customers Kev"1 "pavload d-:100211

mysql> select * from customers;

+—

,"optional”:true, "r

":’“lust“nune“is . " Op d)t (C A t ’u

false,"field

| 1001 | Sally |Th0mas | sallytho ES@LI0 ) CHOI gl :ias, ("ype”:string, "optional “:false
erverl.inventory. customers.Value”, "field"
ring","optional": false,"field": "nane"}, {"

| 1002 | George | Bailey | gbailey@foobar.com stifolse) el false” ield'
d"},{"type":"string", "optional”:true,"f
| 1003 | Edward |Walker | ed@walker.com

"int64" ',“cptwnul‘ false,

(,mg,npm,,i---mié el M cfore:op (ot

},{"type":"int64", "optional":true, "field"
optional”:false,"field":"op"},{"type":

‘true, "field
,"optional”:true,"field":"ts_ms"}], "optional

query"}], "optional”:false, "name

.
false, "name": "dbserverl. invento after: op wt

st_name":"George", "Last_name" : "Bailey"”, "email” : "gbailey®foobar.com"}," "version":"8.10.8.CR2", "connectol
null,"file": "mysql-bin.000003", "pos":154," hread” :null,"query” :null},"op":"c"," e
| Kretchmar | annek@noanswer.or felds {411, "optional " false, "name" : “dbserver. inven IILCALSLANL=Y

int32","optional”: a'LsE "field":"id"},{"type":"string”,"optional":false,"field
" emml"JJ "optional”:true, name"‘dbser-ver-l m.fentury customers.Value","field": "befo

":"first_name"},{"type": :false,"field":"last_name"}, {"type"
erverl.inventory. customers.Value","field" 1, {"type": "struct”, "fiel false,"field": "vers
ring","optional":false,"field": “name"}, {"type":“int64", "optional ":false," - string”, “optional

4 rows in set (0.00 sec st,false"},"default”:"false","field": "snapshot"}, {"type": "string”, "optional":false, "field":"db"}, {"type":"string", "optional":

payload":{"before":null,"after ":{"id":1004,"first_name":"Anne","last_name"."Kretchmar","em

ail":"annek@noanswer.org" },"source":{"version":"0.10.0.CR2","connector":"mysqgl","name":"db

:"string" opt\m\o'l"'Folse
:"id"},{"type":"string", "optional"

pos: bin “E,

. Debezium

serverl","ts_ms":0,"snapshot":"true","db":"inventory","table":"customers","server_id":0,"gtid":
null, "file":"mysq|l
bin.000003","pos":154, "row":0,"thread":null,"query":null}, "op™:"c"," ts_ms":1569907292059}}
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mysql> DELETE FROM customers WHERE id=1004;Query OK, 1 row affected (0.00 sec)

Ik (dbserverl.inventory.customers) , 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 // 22
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i op: wt (Cek,u”
mysql> DELETE FROM customers WHERE id=1004;Query OK, 1 row affected (0.00 sec)

file: bin"E,

pos: bin “E,

I (dbserverl.inventory.customers) ts_ms: Debezium -«

{”schema“:{”type":hstruct”,"Fields”:[{”fypeh:"int32“,”bptiondl”:False,"field”:”id”}],"optional":False,”name”:”dbserverl.inventory

custamare Kew"l "mauland"-I"14"-1A8411L ["e~hama' - T"4yma' - Vet~
T r,
2k« 0 Q.

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

"name":"dbserverl.inventory.customers.Key"},"payload":{"id":1004}}
S'gtid":null,"file":"mysql -

"Fialde" - [T'"4ama! -"edprpy4+" "Fialde" - [I"yma! - "1 32" "and1anal

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

{{"schema":{"type":" struct","fields":[{"type":"Iint32","optional":false,"field":"id"}],"optional":false
,"name":"dbserverl.inventory.customers.Key"},"payload":{"id":1004}}

ore [i 1d 14, Tirst_name [ Anne Mdrie , Last_name [ Rretchmar , emdll . dnnek@nodnswer.org y, drter null, source .4 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}}

null

{"schema": {"type": "struct”, "frelds" :[{"type":"1nt32", "optional”: false, "field":"1d"}], "optional": false, "name" : "dbserverl. inventory
.customers.Key"}, "payload”:{"1d" :1084}} null
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mysql> DELETE FROM customers WHERE id=1004;Query OK, 1 row affected (0.00 sec) op: Wt ek, u" Adi

file: bin"E,
pos: bin “E,

I (dbserverl mventory customers) ts_ms: Debezium

{qchﬂma {+3.pt= "struct" s

custnmare Kew"1l "mauland"

Il 2K

4d of (before after)., A a

{"schema":{"type":" struct","fields":[{"type":"Int32","optional":false,"field":"id"}],"optional":false,
"name":"dbserverl.inventory.customers.Key"},"payload":{"id":1004}}

S'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":"dbserverl.inventory.customers. Key"} "payload":{"id":1004}} null
ore [i 1d 1l¥gs, TLrST num -

URUNRerARpenerttd U Debezium

,”server_id”:223344,”gtid” __

513}}

e “tombstones.on.delete " "false”, ||
.customers.Key"}, "payload”
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—

I

$ docker stop mysqlterm watcher connect mysql kafka zookeeper
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AMHA(,&U Master-Slave) A 'Q OwGTIDO v a

gtid_mode = on

enforce_gtid_consistency = on
A Bin E v

server-id -

log_bin = mysql-bin

binlog_format = row

binlog_row_image = full

expire_logs_days =

ABnE © [T Mysg £ ot (Grante £ )
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Adiy Axvvv 0 M+ a -
U Mysq DBA kK Q ,Devopsb A+ a.

Wepay 2 &
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A o4 - M(SchemaRegistry) A n a

A pmLO ppL y a.
Mysql bin log position(offset) i w Schema | 0 a.
wO b ] (replicationfactor) b 0 a.] L1

. hoae 1 a.
A Schema h b« Debezium < \En

debezium v 4 "snapshot.mode":" schema only recovery "

N7

N "Q h 0 . a 1a° |
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A Debezium 4 v D Mysqgl GTid, Mysqgl bin log v
e a a.
A Debezium/ m b Bddab ° 6 wDebeziumi/

O Mysql binlog position(offset) a a > A
A Debezium 1 s pefore,after & t t v Mong
Oplogyh N « a.
A 9 "EDebezium PostgresSQL— 4 v JPA«Local =~ N n
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Avvs .7 ® “Mt A V| "B Debezium v
tasksmax X 1Ev 4 xb a. daOx. b b
% "QDB, 4 v CPW | i a.

A Debeziimv " A" m 4 b Debezium v
a b a.

AMysg* " 41—~ J1—tQe x ma "~ E

) 0 xb a.
AMysg* " 41— 1—4d binog®  41d ded

Debezim QO0A + ~ A 0O M 2a4all OA
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A decimalhandingmode 1 &t v precise’E» Bas64 v T 0
kalkae4 B a. Yl T bQ<e 121 a.

Debezium v 4 "decimal.handling.mode ":"string" _ L Bi imal
~0 M a2 a.
A Y. Mysgl ©  Q L™ Oad YMUA, '&()'}4 'E

" AI o) a

"transforms": "route",
"transforms.route.type": "org.apache.kafka.connect.transforms.RegexRouter",

"transforms.route.regex": "([~]+)\\.([~]+)\W\.([~]+)",
"transforms.route.replacement”: "$3"
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