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HE O|HS B Ho= HESH= Xt ZET 7Y
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old@x.com = 2024-01-01 2024-06-15

42 new@x.com 2024-06-15 NULL
e valid to IS NULL — ¥Xf f=¢t

o EX A|EC| AEIE 2|2 =3 7t (Time Travel)
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2. CDC =M 7)1

INSERT, UPDATE, DELETES &



CDCzf?

GH|O|E{H| 0 A0 A ErASH= INSERT, UPDATE, DELETE O[HIES
2AZHEE ZEAZN2E BRs= 7|

G| Al

users E|O|S0{|M O|H[&O| HZE|H™:

"user_id=422| email0| old@x.com — new@x.com & BHZAL|QILC}"
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M @ Query-based CDC (£3!)
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DB Liisio| EatM 22 x| 9l WAL CDCO| 34)
MySQL binlog (Binary Log) 2= O|0|E A2 HIO|LH 2| = 7|=

PostgreSQL WAL (Write-Ahead Log) 74l ® HZAAISIE HA 7|2

MongoDB Oplog (Operation Log) replica set?| 2= QIAS 7|15
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Log-based CDC2| A
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O[HIE T off =

_g= | en il

op HE EF c =CREATE, u =UPDATE, d =DELETE, r =snapshot
before g ™ 2 AEl INSERTO|® null

after HZ & 3 AEY DELETEO[™M null

source.db # & H|O|E{H|0]AH

source.table E& EHO|ZY

source.ts_ms 7 2l Al epoch milliseconds

source. lsn Log Sequence Number O[HIE #=~A{ EH4O| SHAI

1sn O] 242 [ LIZ0| 243t O|HIE — S[ojlA CFE UPSERT 22t HAfo| 344l
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Xz o}7|EllX| — Big Picture

[Source DB] [CDC Layer] [Streaming] [Storage Layer]

PostgreSQL r BigQuery (Warehouse)

MySQL >  Debezium Kafka | L users_history (SCD Type 2)
MongoDB

L PostgreSQL / Redis (Serving DB)
L users_current (UPSERT)

Source PostgreSQL, MySQL  AMH|A & 2ldt CRUD
CDC Debezium + Kafka 2 ZHX| + A= PK 7|8t TtE| A
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Warehouse vs. Serving DB — el LIS==7}?

Warehouse (BigQuery, Snowflake &)

o "Xt 67HY7ZH Ol YS S QX 2" 2 BM 2| 8
+ APPEND 9| ~ 22| AEa|X| AIFlnt 280 2

Serving DB (PostgreSQL, Redis &)
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"current” E|0|& §X| &

off SAl0f| Hxliot= 2 F THE:
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CDC O|HIEE BI= [f] &=

CDC Event - [Consumer]
-~ users_history (SCD Type 2 — APPEND)
user_id=42, email=old@x.com, valid_from=..., valid_to=now

user_id=42, email=new@x.com, valid_from=now, valid_to=NULL

- users_current (=[A AEf — UPSERT)
user_id=42, email=new@x.com

X3| - users_history
_75_

3| = users_current (&4 13/PK)

Materialized View Ci4l ¥ H|0|S= |XIst= A0| AR0|M 71& =6t TlEH
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UPSERT 22t — S| Alsl
OHIETH 2MIHZ EAI5HX| ofo?

user_id=420{ CHsif UPDATEZl &= 1 2.
O[HIE A: email - "a@x.com" (1lsn=100)
OHIE B: email - "b@x.com" (1lsn=200)

HEQIZ XMz BI} MAN TZtstn, A7 LIS TEHSHH?

- UPSERT - email = "b@x.com" (0)
- UPSERT - email
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UPSERT €ztM — s{&: Conditional UPSERT

users_current (user_id, email, _cdc_1sn)
(42, ) )
CONFLICT (user_id) DO
email EXCLUDED.email,

_cdc_1sn EXCLUDED. cdc_1sn
EXCLUDED. _cdc_1sn users_current._cdc_1lsn;

|HIE B (Isn=200) MX =&k - X% (0)
[HIE A (Isn=100) LI= ==t > 100 > 200 = false » £A| (O)

2 O|HIEY} &= H ot A3 5 — 0| **H5M(Idempotency)**O|2} StCf
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UPSERT &2t — Kafka TtE| MLl Q]
Kafka 2O ME &= ME E&sH= H|F{L|S0| QJALCE:

Debezium2 H|O|E2| PKE Kafka Partition KeyZ AtS

user_id=429| 2= E - Partition 3 (ZIE[M L{

I
user_id=992| PE= O|MIE - Partition 7 (TE[M LY
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Consumer I &= — AlY| /£

consumer = KafkaConsumer(

records = consumer.poll(timeout_ms=
record records:
event = record.value

event [ ] ('c', ) :
upsert_to_current(event |
append_to_history(event|
event [ == :
delete_from_current(event]|
append_to_history(event|

consumer.commit ()

poll() = busy waitingO| O}l — CPU 4H| 92




offseti} delivery H%t

Consumer?} KafkaOf| "O{C|77EX| §4A}A=X]" 7| S35t

commit=2 X2| Fo| SH?
- M2| & o Al OHIE R4 (at-most-once)

commit=2 X2 =0f stH?

—

Z10| offset commit

- X2| & commit ® ZEO§ Al XHXZ| LM (at-least-once)

In

A

AlD MEH: at-least-once + HSM

m 0

. commit ®|2| £0] 43 (O[HIE £
;
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CDCe| C}2Fst Use Cases

O TN EEZS
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CDC O|HIES| 41= B H!

- Consumer A: Warehouse AX
Source DB - Debezium - Kafka ﬁ—» Consumer B: ES ©QlElA ZHA]

-~ Consumer C: 7HA|
- Consumer D: &zl

e ZF Consumer?} =&I&™OI consumer groupl £ X}7| offset £t
o MZ g2k Qlo| Xt7| =X 0| S| O[HIE X2

e M{22 Consumer 7} A| 7|& A|AHI B1H FEQ (=2&56H Zgh
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HiX| mfo|=2}Qelafo| H|w

_ HYX| B+l (dbt full-refresh)

El[0]]= Ear FI|HMO2 SELECT *
Source DB §3} 2= £ 2 (full scan)

Freshness AAE F7| (AZE? 3HF?)
o|zd == full-refresh —» O] AEj SA!
ol=gt ST —EZ (dbt + cron)

before/after 25 H&E

=2 (Kafka, Debezium &)
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A0jjA= — 410] 22C}

[CDCE 7l H|o|E]
!
Kafka - raw layer

[HHX|2 7kM= EIO|=]
!

b

dbt transformation - staging - mart
P

dbt full-refresh - raw layer

ac E‘”Ol% MXZF

’ = O HA

CDC= dbtE CHA|SHX|

orL

Lol_

— 7{9| ¢t e, %2 H|o|E

CDC = Ingestion(z=%&!) £tA| / dbt = Transformation(84=}) £t
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M| CDCE =ist=71?

CDC == 11245l|0f 5= A|A:

et
HO|E 37|17t &4, 8M 7|7} 5tF O|4 O nf el
= & B|0|F, O full scan H[S&EH HEE O
= CtR| 0|5t freshness 2+ =ts 0
Source DBO|| 235t £ + I8 (Z2EEMH HS) 2= O
HZA 0| (before/after) HZ ZQ SAMJIs O
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HHOJ = JjEtXL IHM — CDCe

|2l

Log-based CDCO{|A EHIE I XH= CDCe| EXE =2t EIC):

user = User.objects.get(
user.email =
user.save()

210fl OFR 2= 2 75HK| Q0T &

H|ZIEXM (non-invasive): 7|= T E HZ 9j0| 414 O|HIE
—

S WX

X
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CDC O|HIE vs. OjZ2|7{|0]M O|HIE
I T

MM F=H| Debezium (DB £11) HH Ol (21 disl)
HHOl= FC Bl 2 Z12 (producer 2%| F£7})
OHIE LHE row Zi|2e| H|O|E HZ H|=L{A o|Of7t &ZI O|HIE
Off Al email ZEJ} a-b2 HZE  AEX7L OHYS WHAS

e CDC: "82%10|(What) HHA =7}
o OZ2|7|0|M OHIE: "2j(Why) HIH QY =7}"

"ZE| X7 IH HEet K|, 7X7F AT et HX|"= CDC=E & == Bl



O =2{7][0]41 O[HIE — JC OfjA|

(order_id):
order = Order.objects.get( d=order_id)
order.status =
order.save()

kafka.produce(

: order_id,
: order.user_id,

: order.address,
: order.items,

event_type, completed by Z2 H|EL|A ZHHIAELE=
CDC O|HIE(row HH)0|M= & == Q= EE
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6. Dual Write Problem
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ual Write Problem
oM O Z2|#H[0|M O|HIE 2Hs ACE CHA| BXH

(order_id):
order = Order.objects.get( d=order_id)
order.status =
order.save()

kafka.produce(

oler D2 MAM =0 @0|M KafkaZt SO{RQJCHH?
. DBO= =2 2t22 7|2 (0)

o HIZEI2 O[HIEZ 2 22 (X) - H|0|E| EUX| LAl



off ol Z5}7| 01242712

DB 7{8l1} Kafka 432 MZ CI2 A|AE

= 79| M2 CIE A|AEIY| SA|0| A= 24 = Dual Write

ol 2 OF0|C|0]

MI|2 SHt2 SO|A}.
Kafkaof| ZI& AMX| 2t DBOJ|@F ArX}
DBO]| £2 Z O|HIE 2 H}H = H|Z{L|E? » CDC
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Transactional Outbox Pattern

O[HIES KafkaOfl 278 AX| 211, DB H|O|S0f| MX XF et}

(order_id):
db.transaction():
order = Order.objects.get( d=order_id)
order.status =
order.save()

OutboxEvent.create(
event_type=
payload={
: order_id,
: order.user_id,
: order.address




Outbox H|O|& 1=

outbox_events (
id BIGSERIAL
event_type

aggregate
pay load JSONB
created_at

o H[RL|A 2Z|1} Z+2 DB ESiMO 2 INSERT

e O| E|O|=0]| DebeziumO| CDC

=
=
o Kafkalf HEEl = Lzl 2 F

Z4
=

™

=02 KafkazE M

7| 8o 2 ™2|(cleanup)
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Outbox Pattern — M

[HI=L|A 22]]

orders E|O|]2 UPDATE —
— siLtel TX — DB 744
outbox ElO|g INSERT —! |
l
WAL

!
Debezium (outbox E|O|2 CDC)

l
Kafka

l/ \l

HiS AMH[A FHab AMH[A

A 717t DB LR &0 & — Dual Write Problem sfj £




017|M B2 2= Z10| HEEIC]

DB EamHM H|XL|A CIOJE] + OJHIES AXIH O RiZt
CDC (Debezium) Outbox E|O|=2| H1E =2 HX| — Kafka ME
OfZ2[7{[0|M O|HIE  OutboxOi| H|=L|A 2|0|7} &1 O|HIE XZE
Kafka O|HIEZ 042] ConsumerOf t&GHA| £

Consumer + offset ZtX[Q| &£ Z O|HIEZ AH]|

CDCet offZ2(7|0|d O|HIEZ ZH0] Orl &= A7t =|= o



7. 8¢

siLto| elxloz o
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SHAl &%
°—|'|I|:'|L'|7£!

" AR SAl0] 22X Ot
SILIOf| 2210, LIT{X|= 24 7[9to 2 pHA|7{EL"

O] =lo| ATiA|=:
o CDC — DBOj| A B{AO| XI5 2 O|HIET} =IC}
e Outbox — O|HIEE DBOj| A1, CDCE MEHSIC}
o Consumer — ZIX[e| =X 0| SFA| O|HES F1=otC}

O| ZHEIS DB + Kafkat OfL|2} EAF A|AE! XL M HHEXO 2 EXFSICY}
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S|AIEE 70|

"HIO|HE CHE A|ARIO| Fmpsfof stCp

AlZte =222 + X2 H0|E

> dbt full-refresh (HiX|)

AlAIZE + row Bi|E B4 Fof

—

» CDC (Debezium + Kafka)

HI=L|A oO|7f &7l OHE Fut
- OfZ2[A0|d O|HE &l

HXL|A OHIE + AlZAM HE ZIQ
-» Transactional OQutbox + CDC

42



=
2Nl

WAL Debezium - Kafka - [ Warehouse (SCD Type 2)
Elasticsearch (
t Redis (7HA] R=3t)
O[22 A{H|A

HlO[E AX[L[O] S 2893

2t od0| E2IMo 2 SXFSHHA

CDCE £33} 5L}2| Source of TruthZ A =IC}
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