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Hot Cluster@| H|0|E{Z Cold Clusterd]| £

7|= Tiering A|™ O|T 2| |O|E{Z HotOl|A] AlK|,
AMH| BE5H= CDCOj| 2|8l 2 E{ =

ZEIOIE2 7= AIEE HE2 T4 =AU 9

CREATE TABLE xxx_order (

order_no VARCHAR(20) NOT NULL,

) TIERING BY order_no < FROM_UNIXTIME(?, 'SsY%msd'):
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Change Data Capture

Customizability

- filter
- converter
- table, column name + conditional value converter
- post-process handler
- X2| 2t=E row O /A
- extensible fallback
- X2| Axj{o]| cHet dump, of|2{ OFZ
- C}Fot target
- sharded cluster, MySQL, Oracle, Kafka
- trigger message, outbox pattern
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Data Modeling Problem on Sharded Cluster
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X &Sl shard Key M17d2]| 02 =

<Unsharded DB>

Order Date

‘ { S -

Merchant ID | Purchaser ID | Order Msg
| 1 100 “ 2021-01-01 “ null
1 101 ' 2021-01-02 AA
2 101 “ 2021-01-03 BB
2 101 ~ 2021-01-04 ' CC
9 101 “ 2021-02-01 DD

{ - -
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X & ol shard Key M1 2] 021 =

<Sharded DB Cluster>

Merchant ID | Purchaser ID Order Date Order Msg

Shard 1 1 100 2021-01-01 null

1 101 2021-01-02 AA

Merchant ID | Purchaser ID Order Date Order Msg

Shard 2 2 101 2021-01-03 BB

2 101 2021-01-04 CC

Merchant ID | Purchaser ID Order Date Order Msg

Shard 3

9 101 2021-02-01 DD
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<Sharded DB Cluster>

2ot Shard Key MH2| {2 =

a

Purchaser ID = =?

SELECT UNIQUE {Purchaser ID}
FROM {Table}

Merchant ID | Purchaser ID Order Date Order Msg
Shard 1 1 100 2021-01-01 null
1 101 2021-01-02 AA
Merchant ID | Purchaser ID Order Date Order Msg
Shard 2 2 101 2021-01-03 BB
2 101 2021-01-04 CC
Merchant ID | Purchaser ID Order Date Order Msg
Shard 3
S 101 2021-02-01 DD

WHERE {Merchant ID} =1

&
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<Sharded DB Cluster>

2ot Shard Key MH2| {2 =

Merchant ID | Purchaser ID Order Date Order Msg
Shard 1 1 100 2021-01-01 null
1 101 2021-01-02 AA
Merchant ID | Purchaser ID Order Date Order Msg
Shard 2 2 101 2021-01-03 BB
2 101 2021-01-04 CC
Merchant ID | Purchaser ID Order Date Order Msg
Shard 3
S 101 2021-02-01 DD

a

Merchant ID = =?

SELECT UNIQUE {Merchant ID}
FROM {Table}

WHERE {Purchaser ID} = 101

AU
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Shard 1

2ot Shard Key MH2| {2 =

<Sharded DB Cluster>

Shard 2

Merchant ID | Purchaser ID Order Date Order Msg
1 100 2021-01-01 null
1 101 2021-01-02 AA
Merchant ID | Purchaser ID Order Date Order Msg

2021-01-03

2021-01-04

Merchant ID

Order Date

Order Msg

a

Merchant ID = =?

SELECT UNIQUE {Merchant ID}
FROM {Table}

Purchaser ID
Shard 3
9 101 2021-02-01 DD

WHERE {Purchaser ID} =101

AU

DEVIEW
2021

Merchant Client

Purchaser Client

)




DEVIEW
2021

Problem: 21 shard 7 query? or shard key Ct= table 72| Join?
Solution: Cross-Shard Query / Cross-Shard Join

m x
x Middleware a Client
e Dt Scatter: Q1+Q2+Q3<=Q | g
Movement Gather: R=R1+R2+R3 ~ a
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Problem: 4 21 shard I query? or shard key Ct= table 72| Join?
Solution: Cross-Shard Query / Cross-Shard Join

cHE

>Read A| K| shard 0| # 2| +=d5t1 215 F 5l OfstE2 =&

> OfLIO| F 2| 7f Bf 2 internal query =2 T2

> Join 77t X| ot= 8% Shard 7t Internal Data Movement = =X}

>Workload 7 Read 7| 52 I Y 42 & 85 X|HO| 2 ==0| =1




Another Solution: Dual-Write 7|2t Materialized View

- Materialized View?

>H2|e| EUE ZE|H 22 M otal Q= database object

> SUM, MIN, MAX, AVG, COUNT & 2| Aggregate Query & T= A&

- Idea

> Source Table 2| Shard Key & CI2 A| 5} Materialized View £ FX|2tC}H?

> Source Table | write A|, materialized view 3| = write (dual-write)

Client

/?ite\

Source Table

Materialized View
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Shard 1

Shard 2

Shard 3

<= Table>

HE

| Merchant ID | Purchaser ID Order Date Order Msg
1 100 2021-01-01 null

Merchant ID | Purchaser ID Order Date Order Msg

Merchant ID | Purchaser ID Order Date Order Msg

Materialized View

< Materialized View>

—
Merchant ID | Purchaser ID Order Date Order Msg
1 100 2021-01-01 null
Merchant ID | Purchaser ID Order Date Order Msg
Merchant ID | Purchaser ID Order Date Order Msg
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Another Solution: Dual-Write /

Shard 1

Shard 2

Shard 3

<= Table>

| Merchant ID | Purchaser ID Order Date Order Msg
1 100 2021-01-01 null
1 101 2021-01-02 AA
Merchant ID | Purchaser ID Order Date Order Msg
Merchant ID | Purchaser ID Order Date Order Msg

Materialized View

< Materialized View>

—
Merchant ID | Purchaser ID Order Date Order Msg
1 100 2021-01-01 null
Merchant ID | Purchaser ID Order Date Order Msg
1 101 2021-01-02 AA
Merchant ID | Purchaser ID Order Date Order Msg
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Another Solution: Dual-Write 7|2t Materialized View

Shard 1

Shard 2

Shard 3

<=2 Taple> <7 Materialized View>

= N
Merchant ID | Purchaser ID Order Date Order Msg Merchant ID | Purchaser ID Order Date Order Msg

1 100 2021-01-01 null 1 100 2021-01-01 null

1 101 2021-01-02 AA

Merchant ID | Purchaser ID Order Date Order Msg Merchant ID | Purchaser ID Order Date Order Msg

2 101 2021-01-03 BB 1 101 2021-01-02 AA

2 101 2021-01-04 CC 2 101 2021-01-03 BB

2 101 2021-01-04 CC
Merchant ID | Purchaser ID Order Date Order Msg Merchant ID | Purchaser ID Order Date Order Msg
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Another Solution: Dual-Write 7|

Shard 1

Shard 2

Shard 3

<= Table>

Materialized View

< Materialized View>

Merchant ID | Purchaser ID Order Date Order Msg
1 100 2021-01-01 null
Merchant ID Purchaser ID Order Date Order Msg
1 101 2021-01-02 AA
2 101 2021-01-03 BB
2 101 2021-01-04 CC
9 101 2021-02-01 DD
Merchant ID | Purchaser ID Order Date Order Msg

Merchant ID | Purchaser ID Order Date Order Msg
1 100 2021-01-01 null
1 101 2021-01-02 AA
Merchant ID | Purchaser ID Order Date Order Msg
2 101 2021-01-03 BB
2 101 2021-01-04 CC
Merchant ID | Purchaser ID Order Date Order Msg
9 101 2021-02-01 DD
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Another Solution: Dual-Write 7|2t Materialized View

yE
>Read A| K| Shard Off F{2|S}X| BOtE & =>Read d5 41 & B= ofj&

_C}x
L= 1

> Multiple Shard O] Write Transaction => Distributed Transaction X| 20| 2 ¢t
> 2PC-based Distributed Tx is not scalable
> Deadlock detection, Compensation Query & =22t =7t N2|7 2R

|
> Data Inconsistency 7| 283N = [ & QI0|L} EH0| 0|12 =
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Our Approach: Log-based CDC 7|8t Materialized View

. BE X
- Change on Source Table
Client
Change on MView
MySQL Sharded Cluster Middleware
Shard 1 Shard 2 Shard 3 - Shard N
lEvent log 1 Event log 1 Event log 1 Event log
MView Agent MView Agent MView Agent o MView Agent

(CDC Based) (CDC Based) (CDC Based) (CDC Based)
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Our Approach: Log-based CDC 7|8t Materialized View

_ EII- __I.I.X

Change on Source Table
Client
n Change on MView

MySQL Sharded Cluster Middleware

Shard 1 Shard 2 Shard 3 e Shard N
lEvent log 1 Event log 1 Event log 1 Event log
MView Agent MView Agent MView Agent o MView Agent

(CDC ) (CDC Based) (CDC Based) (CDC Based)
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Our Approach: Log-based CDC 7|8t Materialized View
_AF|OF X

> ZH 10| CHol ™" O] 228t OFL| 2f source table 2t2| 222t A| = rule D EH 2 H 9]

¢ ("merchant’ )

KEY (" v_purchaser’)
( KEY ( purchaser’)

¢ KEY (" v_merchant )

‘ROM "order
AS Clause

KEY purchaser
- Source Table 1f 2tA| H 9]
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Our Approach: Log-based CDC 7|8t Materialized View
B

> No cross-shard query, join: read-heavy workload O Z| X 2}

> No distributed tx required: data-inconsistency 2| |

> Eventual consistency (X && € 2td) BH=

> One source - Multiple view 7+ £ O]

C} X
L- 1

>=c|H2 MY &40 =72 B (max. 28K)

> No guarantee for timeliness



Problem: Online Materialized View 41/
-O|IO0|E 7F =0{ = H|O| =0l Materialized View ‘&3

S FIMHOo R NHE AIEE
> Online DB: &= = E| 0| == zero read/write downtime
> Side Effect X|A S} MH| A =091 CFE view HHE X O & A
>2F Hold: 2EXo| 2|5 HEAHL X720 E = A0 O

=l
L
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Our Approach: 3 Phase Creation

- 488 ZXtE 3 Phase E LIF+0] £

Bulk Copy /-? Catchup q CDC Sync
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Our Approach: 3 Phase Creation

- Of| Al) Create mview ‘view3’ from source table ‘table3’ (view 1, view 2: in service)
Mg =he] B Mg

Target View

viewl, view2

lgnore view3 Cgi

W UwWw
MView Agent

Oldest Change Stream (=binlog) Latest
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Our Approach: 3 Phase Creation

- Ol Al) Create mview ‘view3’ from source table ‘table3’

- Phase 1
Bulk Copy

Cr. Tool SELECT + INSERT \I

e
» /\/ :
[ [
I table3 view3 |
[ [
I ]
\ /

Target View

viewl, view?2

W UwWw
MView Agent

Oldest Change Stream (=binlog) Latest
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Our Approach: 3 Phase Creation

- Ol Al) Create mview ‘view3’ from source table ‘table3’

- Phase 2: tH3 Al 2 &7

q Catchup
Target View
only view3
Cr. Tool
Target View
viewl, view?2 v@
MView Agent

Oldest Change Stream (=binlog) Latest
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Our Approach: 3 Phase Creation

- Ol Al) Create mview ‘view3’ from source table ‘table3’

- Phase 3: view Bt'g A = agent 2 O|
/} CDC Sync

Target View

only view3

\

TN
Cetaal
D

Target View

)Ta keover
W Uwvw

MView Agent

viewl, view?2

Oldest Change Stream (=binlog) Latest
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Our Approach: 3 Phase Creation

- Ol Al) Create mview ‘view3’ from source table ‘table3’
- Phase 3: view B9tH M AU = agent £ 0|

Naive Approach to ‘Takeover’

tgel das XA, A0 =2 Off 74X] T 7|

Target View

only view3

\

TN

W W
Cr. Tool

Target View

viewl, view?2

W UwWw
MView Agent

Oldest Change Stream (=binlog) Latest
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Our Approach: 3 Phase Creation

0| Al) Create mview ‘view3’ from source table ‘table3’
- Phase 3: view B9tH M AU = agent £ 0|

Naive Approach to ‘Takeover’

tgel das XA, A0 =2 Off 74X] T 7|

Target View

only view3

crash!

\

r. Tool

Agent should not be stopped!

7| & mview Q! viewl, view2 =X|7F GgF &t S Q o
e,
727 Al BOHZ O] A = U= v ew
MView Agent
|

I >
Oldest Change Stream (=binlog) Latest
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Our Approach: 3 Phase Creation

- Ol Al) Create mview ‘view3’ from source table ‘table3’

- Phase 3: view 2tH M A= agent £ 0|
q CDC Sync

CDC Sync Problem in one sentence
“HEX| 210 =Ze|= 7|0 S2tERT|”

T~ S

Oldest Change Stream (=binlog)
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cDC Sync (“2 2| = 7| A0l =2tEf= B~

- Solution: Change Stream 0| Special Event & 23 o}0{ 4t

L

HI

Oldest Change Stream (=binlog) Latest
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- Solution: Change Stream 0| Special Event &

* Creation Tool
Step 1: READY O|Hl E pp0j| &

—

Cr. Tool

HI

- .

@)

oH

71At0ll =ctEr= B”
g wasiof 7

L

HI

Cl

C3

Cl

C2

C2

C3
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Change Stream (=binlog)

Latest
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- Solution: Change Stream 0| Special Event & 23 o}0{ 4t

* Creation Tool
Step 1: READY O|Hl E ppOj| 2l

—

Cr. Tool

L

HI

Cl

C3

Cl

C2

C2

C3
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Change Stream (=binlog)

Latest
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- Solution: Change Stream 0| Special Event & 23 o}0{ 4t

L

HI

* Creation Tool
Step 1: READY O|HHI E pBOj| &k

OCDC>

—

Cr. Tool

Cl C3 Cl C2 C2

C3
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Latest
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- Solution: Change Stream 0| Special Event & 23 o}0{ 4t

L

HI

* Creation Tool
Step 1: READY O|HHI E pBOj| &k
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Client
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—

Cr. Tool

DB

—

Cl C3 Cl C2 C2

C3

READY

Latest - n sec Change Stream (=binlog)

Latest
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- Solution: Change Stream 0| Special Event & 2 d5l0{ 1 &
* Creation Tool Client
Step 2: READY A< [ 77t K| = Al = gH Y —
DB
Target View ~

only view3

D" -
W Uwvw
Cr. Tool READY O| 2 AFE Xt HA At \
c1 C3 c1 2 2 c3 | --- |READY c1 C3 .

Latest - n sec Change Stream (=binlog) Latest
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- Solution: Change Stream 0| Special Event & 2ol 1 &
* Creation Tool Client
Step 2: READY & A 771 K| = A= B Y — —
DB
Target View — -

only view3

I
I
I
I
I
0 O |
Lol '
I
- I
v I
Cr. Tool |
I
I
Ignore Apply Ignore Ignore Ignore Apply :
- S
% C3 % % % C3 - « « |READY Cl C3 5

Latest - n sec Change Stream (=binlog) | Latest
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* Creation Tool Client
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DB
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| SET
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|
|
|
w wvw |
Cr. Tool i
|
Ignore Apply Ignore Ignore Ignore Apply :
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Latest - n sec Change Stream (=binlog) | Latest
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* Creation Tool Client
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DB
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I
|
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| exit
I
I
Ignore Apply Ignore Ignore Ignore Apply :
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Latest - n sec Change Stream (=binlog) | Latest
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CDC Sync (“=2l= 7| X}10]| S2tEf= '&”)
- Solution: Change Stream 0| Special Event & & a5l {1 &
* Creation Tool Client
Step 3: READY 7/HA| HIZ A Z E Ll =seTHH = == — —
DB
| — —T
1. READY: Takeover X| & 24| i
- READY O| ™ 9| 2 -2 tool, READY O| Z 2 |
|
2. SET: Takeover Al H G4 L
- READY O| M & |
I
|
Ignore Apply Ignore Ignore Ignore Apply :
Ec1E c53 Ec:1E Ec:zE EczE c;3 READY C1 C3 SET
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Change Stream (=binlog)
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CDC Sync (“E &l = 7| A0 =ctEl= 8”7

- Solution: Change Stream 0| Special Event & E o} 0] 4

L

HI

* MView Agent
> Stepl: READY 274 MTFK| M view HHE At BA

Target View

viewl, view?2

ID -

MView Agent
Apply Ignore Apply Apply Apply Ignore
Cl C3 Cl C2 C2 C3 © oo READY C1 C3 C2 C3

Latest - n sec Change Stream (=binlog) | Latest



DEVIEW
2021

CDC Sync (“E2|= 7| X0]| =2tEr= H”

- Solution: Change Stream 0| Special Event & 23 o}0{ 4t

L

HI

* MView Agent

> Step2: SET H {3 K| &1t view EF'H Pending X 2|

D

MView Agent
Apply Ignore Apply Apply Apply Ignore Apply
Cl C3 Cl C2 C2 C3 c e READY Cl C3 C2 C3

Latest - n sec Change Stream (=binlog) | Latest
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CDC Sync (“E2|= 7| X0]| =2tEr= H”

- Solution: Change Stream 0| Special Event & 23 o}0{ 4t

L

HI

* MView Agent

> Step2: SET H {3 K| &1t view EF'H Pending X 2|

- ID

v VW
MView Agent
Apply Ignore Apply Apply Apply Ignore Apply
S 136 161 16 e Yol
Cl C3 Cl C2 C2 C3 c o READY Cl C3 C2 C3

I
Latest - n sec Change Stream (=binlog) | Latest
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CDC Sync (“E2|= 7| X0]| =2tEr= H”
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Overview
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Shard Key: Seller ID

Created at runtime with creation tool
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What is Disaster Recovery?
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What is Disaster Recovery?
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What is Disaster Recovery?
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What is Disaster Recovery?
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Why Don’t Use MySQL Replication?

HEl SE =

T
-

Shard 1

Active Cluster
w

Meta Change@t4

User Change@1t3

Meta Change@t2

User Change@tl

2ol %]

—

Replication

T
-

Shard 1

Standby Cluster
¥/

T
—

Shard 2

Active Cluster
¥/

Meta Change@1t6

User Change@t5

Meta Change@t4

User Change@t4

User Change@13

Meta Change@1t3

Meta Change@t2

User Change@t2

User Change@t1

User Change@t1

—

Replication

T
-

Shard 2

Standby Cluster
¥/

User Change@t4

Meta Change@t3

User Change@1t2

User Change@tl

DEVIEW
2021



Why Don’t Use MySQL Replication?
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Using CDC in Disaster Recovery

Our Approach
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Using CDC in Disaster Recovery
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Using CDC in Disaster Recovery

Our Solution
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