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| The Beauty of Change Data Capture
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| The Beauty of C(«avxge Data Capture
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| The Beauty of Change Data Capture
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| The Beauty of Change Data Capture

Cka\nge Data Captuvre (CDC)
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| The Beauty of Change Data Capture
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| The Beauty of Change Data Capture

write—Ahead Logging (WAL)

lmplemented w alimost every database

UPDATE customers SET name = “Alice”
WHERE id = 1;

INSERT INTO t , il
cUStone™s name, Smail) wyites ave fivst vecorded 4o 3 log file

VALUES (“Bob”, “bob@noreply.orqg);
Used for:
— cvash vecoveyry
- write pexrformance
1, “Alice”, “alice(@noreply.org"

= streaming veplication
2, “Bob”, “bob@noreply.org”

Statement—based vs Row—Based Logging
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| The Beauty of Cka\nge Data Captuve
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2 Real-World Example: Streaming MySAL
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2 Real-World Example: Streaming MySAL

MYSAL —7 BigQuery (Bivd s—Bye View)
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2 Real-World Example: Streaming MySAL
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2 Real—Wovrld Example: Streaming MySAL
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2 Real-World Example: Streaming MySAL

Debezium In Action
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2 Real-World Example: Streaming MySAL
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2 Real-World Example: Streaming MySAL
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2 eal-World Example: Streaming MySAL
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2 Real-World Example: Streaming MySAL

Debezium Bvent (Update) =)ex)e

UPDATE customers SET fname = “Anne Marie” where id = 1004;

{

"before": { NEoureet s 4
Uietty TU0E. "name": "mysqgl-server-1",
"fname": "Anne", WsErver adty 223244,
"lname": "Kretchmar", WL SegV: 1465081
"email": "annek@wepay.com" NgEagMs =gl
i g el Sngee] 5 naQUgRD 3N,
"after": { “pos": 484,
vrdtts TO04d, Hrowhs U,
“fname": "Anne Marie", Werniapshet™; Tfalse,
“lname": "Kretchmar", *gp*: Yinvenboryh,
"email": "annek@wepay.com" "table":"customers"
}I }/
ety "ur,

T mshy 1465581020623
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2 Real-World Example: Streaming MySAL

Debezium Bvent (Update) =)ex)e

UPDATE customers SET fname = “Anne Marie” where id = 1004;

{ ki
"before": { neource s A
dadts d004 "name": "mysqgl-server-1",
"fname": "Anne", WsErver adty 223244,
“lname": "Kretchmar", WL SegV: 1465081
"email": "annek(@wepay.com" Ngetd's mElLl,
}, 0 e davae ] =i s DUe 00 e,
"after": { “pos": 484,
vrdtts TO04d, Srowhts O,
"fname": "Anne Marie", Werniapshet™; Tfalse,
“lname": "Kretchmar", *gp*: Yinvenboryh,
"email": "annek@wepay.com" "table":"customers"
}I }I
@ ¢ g,

T mshy 1465581020623
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2 Real-World Example: Streaming MySAL

Debezium Bvent (Update) =)ex)e
UPDATE customers SET fname = “Anne Marie” where id = 1004;

{

"before": { NEoureet s 4
Uietty TU0E. "name": "mysqgl-server-1",
"fname": "Anne", WsErver adty 223244,
"lname": "Kretchmar", WL SecV;: 1465081
"email": "annek@wepay.com" gEaaYy mElL,
i g el Sngee] 5 naQUgRD 3N,
"after": { “hogty 484,
dadts d004 Hrowhs U,
“fname": "Anne Marie", “snapshot": false,
“lname" : "Kretchmar", g Minventeryht,
"email": "annek(@wepay.com" "table":"customers"
}I }/
@ ¢ g,

T mshy 1465581020623
}
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2 Real-World Example: Streaming MySAL

Debezium Bvent (Update) =)ex)e

UPDATE customers SET fname = “Anne Marie” where id = 1004;

{

"before": { "source": {
Miclhy TU04, "name": "mysql-server-1",
"fname": "Anne", "server id": 223344,
"lname": "Kretchmar", "ts_sec": 1465581,
"email": "annek@wepay.com" tgtad": mvall,
}, “file": "mysql-bin.000003",
"after": { “pos": 484,
Uy 004, trow s 0
"fname": "Anne Marie", “snapshot": false,
“lname": "Kretchmar", “db”: "inventory",
"email": "annek@wepay.com" "table" :"customers"
}I }/
nEHY § R,

T mshy 1465581020623
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2 Real-World Example: Streaming MySAL

Debezium Bvent (Update) =)ex)e

UPDATE customers SET fname = “Anne Marie” where id = 1004;

{

"before": { NEoureet s 4
Uietty TU0E. "name": "mysqgl-server-1",
"fname": "Anne", WsErver adty 223244,
"lname": "Kretchmar", WL SegV: 1465081
"email": "annek@wepay.com" NgEagMs =gl
i g el Sngee] 5 naQUgRD 3N,
"after": { “pos": 484,
vrdtts TO04d, Hrowhs U,
“fname": "Anne Marie", Werniapshet™; Tfalse,
“lname": "Kretchmar", *gp*: Yinvenboryh,
"email": "annek@wepay.com" "table":"customers"
}I }/
op i “a,

"ts ms": 1465581029523

wepay .

a CHASE © company



2 Real-World Example: Streaming MySAL

Debezium Bvent (Create) =) e

INSERT INTO customers (id, fname, lname, email)
VALUES ( 1004, “Anne”, “Kretchmar”, “annek(@noanswer.org”);
{
"before": null, neource s A
"name": "mysqgl-server-1",
WsErver adty 223244,
WL SegV: 1465081
g mElLl,
0 e davae ] =i s DUe 00 e,

"after": { “pos": 484,
vrdtts TO04d, Hrowhs U,
“fname": "Anne Marie", Werniapshet™; Tfalse,
“lname": "Kretchmar", *gp*: Yinvenboryh,
"email": "annek@wepay.com" "table":"customers"

b b
"op": Ilc",
T mshy 1465581020623
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2 Real-World Example: Streaming MySAL

Debezium BEvent (Delete)

DELETE FROM customers WHERE id = 1004;

{

"before": {
Uy 004,
"fname": "Anne",
"lname": "Kretchmar",
"email": "annek@wepay.com"
b
"after": null,

wepay

a CHASE © company

}

=ls e

"source": {
"name": "mysqgl-server-1",
WsErver adty 223244,
WL SegV: 1465081
NgEagMs =gl
0 e davae ] =i s DUe 00 e,
“pos": 484,
Yrowhs O,
Werniapshet™; Tfalse,
*gp*: Yinvenboryh,
"table":"customers"

Y

BEEN ¢ Yt

T mshy 1465581020623
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2 Real-World Example: Streaming MySAL

Resilient Debezium Pipeline

MySQAL
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2 Real-World Example: Streaming MySAL

Resilient Debezium Pipeline

MySQAL MySaL L_|
Replica Debezium
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2 Real-World Example: Streaming MySAL

Resilient Debezium Pipeline = |~§€_ @

-~ Primary \

MySAL Replica
' "3
MySaL Katka
Debezium
Secondaw
MySAL Replica
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2 Real-World Example: Streaming MySAL
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2 Real-World Example: Streaming MySAL

Resilient Debezium Pipeline %/l,%_ @
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2 Real-World Example: Streaming MySAL

Resilient Debezium Pipeline %/l,%_ @
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2 eal-World Example: Streaming MySAL

Katka =7 BigQuery =le)e

afka

BigQuery

KCBA
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z eal—Wov\d Example: S‘E‘(GGW\W\I) MySaL

K CBQA Ovevview

KCBA

O?e\n—sourced

Com‘}igu‘(ab\e Ve-l:r\j \o()'.c

Lazily update BigQuery schema

Batch & streaming inserts
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2 Real-World Example: Streaming MySAL

KCBQ Bvent =l . IF@Q

UPDATE customers SET fname = “Anne Marie” where id = 1004;
{

"before": { "source" ¢ 4
Saplhe  Lidiidge "name": "mysqgl-server-1",
"fname": "Anne", "seryer 1dW: 223344
“lname": "Kretchmar", "ts sec": 1465581 ;
"email": "annek@wepay.com" "gtzd": mall,

I “file": "mysqgl-bin.000003",

YaiEteEY ¢ o “pos": 484,
Saplhe  Lidiidge Yrow™s Q;
”fname": "Anne Marie", “snapsiooc™; false;
"lname": "Kretchmar", Ydb” s "inwventory"
"email": "annek@wepay.com" gl e = "ausbonees™

Y Y

“kafka”: { Vet s Yol g
"offset” : 12345 "o mig™: 1465581029523

}, }

wepay a5

a CHASE © company



2 Real-World Example: Streaming MySAL

BigQuery View Deduplication & Compression

$ SELECT after.id, after.fname, after.lname, after.email, kafka.offset
FROM customers WHERE after.id = 1004;

after.id | after.fname | after.lname | after.email | kafka.offset
1004 | Anne | Kretchmar | annek@wepay.com | 12300
1004 | Anne Marie | Kretchmar | annek@wepay.com | 12345
wepay 46
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2 Real-World Example: Streaming MySAL

BigQuery View Deduplication & Compression =ls]e

$ SELECT after.id, after.fname, after.lname, after.email, kafka.offset
FROM customers WHERE after.id = 1004;

after.id | after.fname | after.lname | after.email | kafka.offset

1004 | Anne | Kretchmar | annek@wepay.com | 12300 ‘

1004 | Anne Marie | Kretchmar | annek@wepay.com | 12345 f
wepay

a CHASE © company
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2 Real-World Example: Streaming MySAL

BigQuery View Deduplication & Compression

$ SELECT after.id, after.fname, after.lname, after.email, kafka.offset

FROM customers WHERE after.id = 1004;

after.id | after.fname | after.lname | after.email
1004 | Anne | Kretchmar | annek@wepay.com
1004 | Anne Marie | Kretchmar | annek@wepay.com

S SELECT * FROM customers full view WHERE id = 1004;

id | f£name | lname | email
1004 | Anne Marie | Kretchmar | annek@wepay.com
wepay

a CHASE © company
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2 Real-World Example: Streaming MySAL

BigQuery View Masking =3 BN |

$ SELECT after.id, after.fname, after.lname, after.email, kafka.offset
FROM customers WHERE after.id = 1004;

after.id | after.fname | after.lname | after.email | kafka.offset
1004 | Anne | Kretchmar | annek@wepay.com | 12300
1004 | Anne Marie | Kretchmar | annek@wepay.com | 12345

id | fname | lname
1004 | Anne Marie | Kretchmar
wepay

a CHASE © company



2 Real—Wovrld Example: Streaming MySAL

Schema Zegistry Overview

Registry of data schemas

@ afka as the uvxder\\jmg séorage \aver

Schema Registry Apache Avro as data serialization format

DiS":‘(ibu-‘:ed’ single—masteyr avchitectuve

wepay
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z ”eal—Wov\d EX’BW\P\QI S-l;reagm-mg MySAL

Schema EBvolution

Schema ey stry

Send SCFQW\V‘

wepay

a CHASE © company

- . g

j{l Y‘E Schema

51



A()ewd’a

7 Future Challenge: Streaming Cassandra
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7 TFuture Cka\\evxge: S%‘(e’am‘ml) Cas5andva

Cassandya Ovevview

High wyite throughput

K

\
TV \cassandya

Ho‘(i%on-&’a\\\j scalable

Higk\\j available
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% Future Cka\\e\nge: Sicreaw\;v‘g Cas5andva

Peer—+to—Peer Replication Model

A

Primary —lZeP\ica
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|

Peer—To—Peeyr
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7 Future C\na\\emge: Streaming Cassandya

Token Ring (RF = |)

wepay
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Node A

Node C
10—-14
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7 Future C\na\\ev\ge: Streaming Cassandya

Token Ring (RF = |)

REQUEST
_  ———=> Node D

Pk = Yoo 5-1q
wepay
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Node C
10—-14
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7 Future C\na\\e\nge: Streaming Cassandya

Token Ring (RF = |)

REQUEST
= Node D

Pk = Foo 5-1q
wepay
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0—-4
Node A

bhash(§00) = |2

Node C
10—-14
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7 Future C(na\\emge: Streaming Cassandya

Token Ring (RF = |)

REQUEST

= Node D

PK = Foo

wepay
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15-19

0—-4
Node A
\\\_.//)
kash(§00) = Iz | Node B
\u// -’ 5"4

W%‘r

Node C
10—-14
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% Future C\f\a\\e\nge: Streaming Cassandya

Tokewn ing (R} =

)

0—4
Node A

’I

. bhash(fo0) = Q

X\“

\

EST /

Node C
0—14

Node B
54
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7 Future Cka\\evxge: Streaming Cassandya

Token Ring (RF = %)

Node D
5-9 (0-14 |5-19 —

wepay
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Node C
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7 Future C\na\\ev\ge: Streaming Cassandya

Tokewn ing (T = 3)
0-4 10-14 |5-14

Node A
Node D bash(fo0) = Iz
5-9 l0-14, 15-14 4

TN

Node C
10-14 0-4 5-19
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7 Future Cka\\e\nge: Streaming Cassandya

Token Ring (RF = %)

Node D
5-9 10—14 15-19 \—g

wepay

a CHASE © company

0—4 0—14 15-19
Node A

-

L=

-

Node B

\_g 5-4 0-4 (514

-

Node C
0-14 0—4, 5-1
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% Future Cka\\e\nge: Streaming Cassandya

Streaming Cassandya Commit Logs

Ay Agew(:
ave Agew‘:
cDC At)ew-l:
Node C
wepay
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7 Future Cka\\e\nge: Streaming Cassandya

SJoreaw\mg Cassandya Commit Logs

public interface CommitLogReadHandler ({

// Process a deserialized mutation

void handleMutation (Mutation m,
int size,
int entrylLocation,
CommitLogDescriptor desc) ;

wepay

a CHASE © company
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7 Future C\«a\\emge: Streaming Cassandya

Cka\\emge |1 Duplicated Ckavxge Events

> -

id = | frame = Ann

&

id = [ frame = Ann

-~

-

D,% \E l id = l' frname = Avn

wepay
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7 Future d«a\\e\nge: Streaming Cassandya

Cka\\emge Los Ou-(:-'o‘}"OYAeV C‘r\amge Evenwts

= -
id = l’ frame = Ann
e \ JE— id = | fwname = Alice
g '
il
- - —
id = I frame = Avn d = I, fvame = Alice
it \

= ‘ id = | fname = Alice
— — \ — ’
o
——
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7 Future C\«a\\emge: Streaming Cassandya

Cka\\emge 5 \V\covw?\e-(;e Cka\nge Events

= =

id = | fname = Avn Iname = 7 email = 7

=

id = | fname = Ann Iname = 7 email = 7 %
B \\E -v )

-~

-

=

D P \E l id =\ fvame = Avw\ nal
e \ ’ ’

{ email =7
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7 Future dna\\emge: Streaming Cassandya

Cka\\evxge 4 Un\ogged Schema Ckange

------
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7 Future C(«a\\emge: Streaming Cassandya

Cuvvent E‘(idgi\ng—’ﬂ\e—@ra\? Solution

-

—

- og u_. = Q
%

-~
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7 Future C\na\\ev\ge: Streaming Cassandya

A Much Move Comprehensive Ckamge Event

“after”: {
“id”: {
“value”: 1004,
“timestamp” : 1541230518081,
“deletion timestamp”: -1,
“is primary”: true
} 4
“fname”: {
“value”: “Anne Marie”,
“timestamp” : 1541230518081,
“deletion timestamp”: -1,
“is primary”: false

},

wepay

a CHASE © company



7 Future Ckauemge: Streaming Cassandya

BigQuery View Deduplication & Compression

$ SELECT after.fname.value, after.fname.ts, after.fname.deletion ts, after.fname.is primary
FROM customers WHERE after.id.value = 1004;

after.fname.value | after.fname.ts | after.fname.deletion ts | after.fname.is primary
Anne | 1541230518080 | -1 | false
Anne Marie | 1541230518081 | -1 | false

wepay 71
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% Future Cka\\e\nge: Streaming Cassandya

BigQuery View Deduplication & Compression

$ SELECT after.fname.value, after.fname.ts, after.fname.deletion_ts, after.fname.is primary
FROM customers WHERE after.id.value = 1004;

after.fname.value | after.fname.ts | after.fname.deletion ts | after.fname.is primary
Anne | 1541230518080 | -1 | false
Anne Marie | 1541230518081 | -1 | false

$ SELECT after.lname.value, after.lname.ts, after.lname.deletion_ts, after.lname.is primary
FROM customers WHERE after.id.value = 1004;

after.lname.value | after.lname.ts | after.lname.deletion ts | after.lname.is primary
Kretchmar | 1541230518080 | -1 | false
wepay 72
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7 Future Ckauemge: Streaming Cassandya

BigQuery View Deduplication & Compression

$ SELECT after.fname.value, after.fname.ts, after.fname.deletion ts, after.fname.is primary
FROM customers WHERE after.id.value = 1004;

after.fname.value | after.fname.ts | after.fname.deletion ts | after.fname.is primary
Anne | 1541230518080 | -1 | false
Anne Marie 1541230518081 | -1 | false

$ SELECT after.lname.value, after.lname.ts, after.lname.deletion ts, after.lname.is_primary
FROM customers WHERE after.id.value = 1004;

after.lname.value | after.lname.ts | after.lname.deletion ts | after.lname.is_primary
Kretchmar * 1541230518080 | -1 | false
null | null | null | null
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7 Future Chauemge: Streaming Cassandya

BigQuery View Deduplication & Compression

id | fname | lname | email
1004 | Anne Marie | Kretchmar | annek@wepay.com
wepay
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7 Future Cka\\emge: Streaming Cassandya

Advantages & Disadvantages

+ Quick iteration — Expensive computation on every vead
+ Few opevrational overhead — Regulay compaction vequived

+ Doesw 4 wnpact ?roéuc-l:iovx — Custom pipeline fov Big&uer\j
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7 Future Cka\\ev\ge: Streaming Cassandya

Potential Futuvre Solution
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Summayry

Database as 2 stream of events (CDC) is a watural & usetul concept

Log—centyic avrchitectuve is at the heart of streaming data pipelives

CDC fovr peer—+to—peexr distributed database is vot trivial

wepay
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Additional Info

Streaming databases wn veal—time with MySAL Debezium and (Katka
-> http://bit.ly/streaming-databases-in-real-time

KCBA Github
-> http://bit.ly/kafka-connect-bigquery
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