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PostgresQl [ & T{EHIEF] VM FEHHEAR NMRIZAIHAIEETT.
« WM HESNMEITERIEAR, XEELIEAITSLAMLATHATE (Postgresal EELTIEHTE) AT,
o TLUBEEFEIESRISITIERE Java IFRE: (ar) RIS EEIRSS.

Hello Open-source World

ubuntufsynchdb:~/synchdb/postgres/contrib/synchdbs ps —-ef | grep post
ubuntu 441653 1 0 12:10 ? 00:00:00 fusr/local/pgsgl/bin/postgres -D ../../synchdbtestl?
“'—E_/\ :.Jl::.:l..'lt:.:l. 441654 441633 0 lfflo : OOiOOiOO E-fSEgIESf chec]cpo-inter ) \—y— .
X SynchDB ubuntu 441655 441653 0 12:10 - 00:00:00 postgres: background writer lz_:;[j-ﬂ:t jar SZ{L'I:
\'Jl:'.:mt'.:l 441657 441653 0 12:10 ? 00:00:00 postgres: walwriter
)=|:|I1’E *E %\A 441658 4416533 0 12:10 7 Q00:00:00 postgres: autovacuum launcher
ubults 441655 4416533 0 12:10 7 Q00:00:00 postgres: logical replication launcher .
ubuntu 442474 441653 99 14:40 2 00:01:30 postgres: synchdb engine: mysgl@192.168.1.86:3306 —> postgres dbz-engine-1.0.0.
ubuntu 442605 439158 0 14:42 pts/0 CICI:CIO:CIO_gIep ——golor=auto post _jar
5 1 Tasks: 42, 66 thr; 2 runnin
1 Load average: 0.89 0.25 0.08
PEERRRE e 1 Upti 4 days, 22:55:56
1
PID USER PRI NI VIRT RES SHR 5 CPU% MEM%¥"v TIME+ Command
442474 ubuntu 20 a 3 60536 E 117. 4.5 0:49.83 postgres: synchdb engine: mysgl@lS2.168.1.86:3306 -> postgres )
442475 ubuntu 20 L#] 0536 5 11.5 4.5 0:04.48 k 1@192 36:3306 > I =
442476 ubuntu 20 L#] 0536 5 0.0 4.5 0:00.00 ¢
442477 ubuntu 20 Q €0536 5 0.0 4.5 0:00.30
442478 ubuntu 20 L] €0536 5 0.0 4.5 0:00.09 ¢
442479 ubuntu 20 L#] c0536 5 0.0 4.5 0:00.00 ¢
442480 ubuntu 20 L#] ¢0536 5 0.0 4.5 0:00.00 ¢
442481 ubuntu 20 Q €0536 5 0.7 4.5 0:00.21 ¢
442482 ubuntu 20 L] 60536 5 0.0 4.5 0:00.00 ¢
442483 ubuntu 20 L#] c0536 5 0.0 4.5 0:00.00 ¢
442484 ubuntu 20 L#] €0536 5 0.0 4.5 0:00.
442485 ubuntu 20 © 60536 5 0.0 4.5 0:00. SynChDB AI«EL
442486 ubuntu 20 L] €053 5 0.0 4.5 0:00. Ne—— /=
442487 ubuntu 20 L#] c0536 5 0.0 4.5 0:04.% *EEPJE1TE{J JVM %*E
442488 ubuntu 20 L#] €0536 5 0.0 4.5 0:00.9
442489 ubuntu 20 Q 60536 5 0.0 4.5 0:00.
442490 ubuntu 20 4] €0536 5 0.0 4.5 0:00.
442491 ubuntu 20 L#] 0536 5 13.2 4.5 0:04.
442482 ubuntu 20 a €0536 5 &.0 4.5 0:02.
442493 ubuntu 20 Q 60536 5 0.0 4.5 0:00.
442485 ubuntu 20 4] €0536 5 0.0 4.5 0:00.
442497 ubuntu 20 L#] c0536 5 0.0 4.5 0:01.
442498 ubuntu 20 a €0536 5 2.6 4.5 0:01.1
442499 ubuntu 20 0 60536 5 0.0 4.5 0:00.
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INIZHE libjvm.so FEIRHAYET C1ESHI AP, 3T &R C Ml Java N FBIER.
BRI LABIEE Java BRI (/) SR, FEM ¢ MFBRERFIZYT Java J3 i AFOEEH4.
554 java ERELL, INIBIERER R,

RS, 1EEMIE,

BERNEN ~3x — 5x slower  ~10x — 20x slower ~15000x — 20000x slower
= 5EH ~1x — 3x slower  ~3x — 5x slower ~10000x — 15000x slower

A BEENTREIEEAMAES, FRETHECE R EBIRER,
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Hello Open-source World

° ?‘Zﬂ]i S5 SynChDB /E\IE'F%*& I\E,Jj: 1’EE|:| Install SynchDB $ sudo dpkg -i postgresgl-16-synchdb

Extension 1.0-1.pgdg22.04 amd64.deb
e --
\ am P, = =
¢ 4%‘ SynChDB &%g” POStgreSQLo ) _ $ sudo apt install openjdk-17-jre-headless
A | Install Java Runtime | " 1y /o : : : "
o I $ echo "/usr/lib/jvm/java-17-openjdk-amd64/1lib/server/" |
I%EJ:QEO Er11-.r|rr_.nr1r[|"|$r1t (JRE) sudo tee /etc/ld.so.conf.d/java.conf
v17+
$sudo ldconfig
*  SynchDB FRZ2 JRE hRAN 17 BkERhRA | 1 |

\_ — e Oy - -
7_| Beloa ’fTo Create SynchDB postgres=# CREATE EXTENSION SYNCHDB CASCADE;
Extension

T
v

Ready to go
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Hello Open-source World

SELECT synchdb_add conninfo (

'inventory’,

r

remote source database

- - 'postgres’, destination database (PG)
'inventory.orders’, € table to replicate
'inventory.orders’, € table to snapshot
'mysql’) ; € connector type

SELECT synchdb start engine bgw ('mysglconn'); Start the
Connector

'mysglconn’, € unique connector name
'127.0.0.17, € remote hostname
3306, € remote port
Create Connector 'mysqluser’, € remote username
Information 'mysglpwd’, € remote password
€«
€«

Check SELECT * from synchdb state view;
Connector State




SELECT * from synchdb stats_view;

-[ RECORD 1
name

ddls

dmls

reads
creates
updates
deletes

bad events
total events
batches done
avg batch size
-[ RECORD 2 ]--
name

ddls

dmls

reads

creates

updates

deletes

bad events
total events
batches done
avg batch size

J__

+

,

SHIERIEE
Hello Open-source World

'I:I:I /
an

Running

‘ Connector is

mysgltpccconn
22
3887111
3263746
208684
400241
14440
14444
3901573
2441
1598

erver disconnected.
hema incompatibility.
-F configuration.
- Snapshc:nt mode error.

- Duplicate key wolatuun

- Permission :1:3n|e:1 on relation.
- Column does not exist.

- invalid data or data type.

eic.

lel

X/

]
Error Occurred Error Occurred
on Debezium on PostgreSQL

1r

Check
Connector State

Q 2

sglserverconn
17
278456
376485
173945
64453
30047
10011
278456
3829
465

SELECT name,
-[ RECORD 1
name
connector_ type
state

err

-[ RECORD 2
name
connector_ type
state

err

connector_type, state, err from synchdb_ state_view;
L e

mysgltpccconn

mysql

polling

no error

A

J ________________
sglserverconn
) mysql
stopped
l " inventory.orders: duplicate key value

violates uniqueconstraint "orders pkey"

Resolve the
reported Issue
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R BIESMNER Object SREX=R SCN, Bl#Z Foreign
FDW Views, Tables, binlog, LSN...etc Tables

columns...etc

Protected with
table locks

#47 Column iF#% Primary Keys Materialize
name ¥4 Foreign Schema

These files are required to
allow Debezium to

continue CDC

=Tz H1T table £ETRFDW snapshot. Bllz2
Transaction + sub- name &1 Debezium +
transaction per table.
For Oracle: {§F5 SRIEE]

i&
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Heterogeneous Databases Debezium Runner SynchDB PostgreSQL Core

PG data
| : | struct Replication
l j —— P

. Schema Offset | Converter  Transform Agent
product (VARCHAR) \ History Record | ! Rules

order_num (INT)

PG data
Format struct Replication
L =

Converter  Transform Agent
Rules

ORACLE

Transaction —/— = PG data
Log CDC - Format struct Replication
' — :

customer_id (INT) sqlsvrconn . !
! : SQL Server Schema : Converter  Transiom Agent b
guantity (INT) ! \ History Regord | Rules 1 quantity (BIGINT)

testdb.dbo.orders
customer_id (INT)

| SQL Server

Schema FRicHE Offset (RIZICR SEHEERMY

82 Debezium ZEpHIEEN B E Debezium FIREEEEHEICR &Y+ SynchDB 1&zU 4R A e LR N A E!
SHFRERIREH MimiZE (KIUF PG FRILSN) . gf’:t%?ém ZRIEHREANRR. §I&. B&
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postgres=# select *

name

mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
mysqglconn
(25 rows)

type

S

SLEgH

from synchdb_att_view where name='mysqlconn';
ext tbname

attnum |

+
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

NEFE_WMNMRFEPOB_WNMRFWONMNREPEEWODNDMREFJdOOGO® WDNDBRH

SynchDB iaHtt BB aa "iE" R, FIEEUE

inventory

inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.

.addresses
addresses
addresses
addresses
addresses
addresses
addresses
customers
customers
customers
customers
geom
geom
geom
orders
orders
orders
orders
orders
products
products
products
products

pg_tbname

inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.

inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.
inventory.

addresses
addresses
addresses
addresses
addresses
addresses
addresses
customers
customers
customers
customers
geom
geom
geom
orders
orders
orders
orders
orders

products_on_hand
products_on_hand

public.stuff
public.stuff
public.stuff

+

|

|

|

|

|

|

|

|

|

| inventory.
|

|

|

|

|

I

I

I

I

I

I

I

| public.stuff
I
I

connector [25]]

inventory.products_on_hand
inventory.products_on_hand

ext_ attname

id
customer_id
street

city

state

zip

type

id

first name
last _name
email

id

)

h

order number
order date
purchaser
quantity
product_id
id

name
description
weight
product_id
quantity

HNEITERIAL.

pPg_attname

id
customer_id
street

city

state

zip

type

id

first name
last name
contact

id

)

h

order number
order date
purchaser
quantity
product_id
id

name
description
weight
product_id
quantity

int

int
varchar
varchar
varchar
varchar
enum
int
varchar
varchar
varchar
int
geometry
geometry
int
date
int

int

int

int
varchar
varchar
float
int

int

FIHE

HOWs2

Hello Open-source World

integer
integer
character
character
character
character
text
integer
character
character
character
integer
geometry
text
integer
date
integer
integer
integer
integer
character
character
real
integer
integer

varying
varying
varying
varying

varying
varying
varying

varying
varying

%d + 1000
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o FEHRIMIAN AT LR IREEESSEY,. REFI5E

» IRATLUHATEIRRIAT. (expression) ik,

«  HEFIRIEHEENFEZR! PostgresQl Z B EH—CANIERY, HINEEIEEBR.
«  TNERFAIITE PostgreSQL ZHMIFEIENG, NIFTTASCHLLLINEE, BB AERIE.

Binary Dald e - i b3 SELECT pg_compress(%d)
Well-Known Binary (\WKE) Data —» LUz ————3 SELECT ST_GeomFromWHKE(decode("%w', 'basesd’))

TEXTData ——p CONVerter Transfom . SELECT prefix' | %d'

BIEIRSSURTEN AR PostgreSQL ZHl, SFcEITRF
TEMRIRIATUHI TR :

- %d B EIEE
- %w i WKB (B (JLA3ERY)
- %s Fia N SRID (& (JL{AZERY)
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Ly

Debezium Runner (JAVA)

Embedded Debezium Engine
Add a batch to debezium
Balch guaus

Connector

Or Take a batch
from queue
Add a batch o
Baich queus

Oracle Conneclor
Comimitter Notifyer

A

A Batch of
Changes
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SynchDB Worker

i

Sl

JVM + DBZ

1
1) Parameter Class €——+——— -
' Initializer

Configure DBZ
3 4 [

2) Controller

L]
3) Emitter —t—p—+  Event Fetcher

: Send 2 batch
P io eveni Feicher

i
1
Mark a balch

| 1 a5 done
4) Batch Manager «— |
]

Commif the batch and mark it done
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diinl
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¥ar

S8 MysaL. sQL Server ] Oracle FYARIZEESE 1%

@jggréu COM MIT Bﬁgﬁo Off-heap Cache
(per-tx buffer)
XTEE i_m JVIVI heap WY_BE%I—I#%E&E%O . e Heap n oo ﬂhvea.p ( bk 1 ] W‘

« MySQL

SynchDB BT LABIE . FIFIMRTE (R g =T . (oes)
Giift) ENRASREREBIENATIES, REEE Mwmw

Disk
. (RocksDB ST.OI"E]
o | Replication Agent , beid 1 I l teid 2
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VM 22— NG, IBITERENMRMERRHE (FA java -jar
Ap%) Bk PostgreSal & T/EHE ((FF INI) A,

B BEER— M HERB S WM,

IVM B LA E— NHEF 2SN SR H =,

PostgreSQL B— N ZHEHIEER R, SN HEEECIEB Y FostaresalbCone
IVM LA BeFFT B IRIZIEI5IA] Java,

Worker 1 ‘ Worker 2 Worker 3 ‘

PostgreSQL \ ‘ PostgreSQL PostgreSQL ‘
backend ‘ backend backend ;

JVM Own h;sap |

Isolated JVM Isolated JVM Isolated JVIV| and threads |

Worker 1 Worker 2 Worker 3
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— N

X HX/

o XEEBN... LENZRENT/ANE VM EUE, TABEEIEA(A) PostgresQL!
«  RIERLALEMNEITES. 15i0) PostgreSQL catalog XY PostgreSQL {HEHETEL !

SynchDB Worker (C)

JNI wrapper Format Converter Replication Agent

\ (Change Events from) :
Debezium Runner Event Fetcher Parser —» Converter -
(JAVA) !

i (Change Events from) : i
Debezium Runner Event Fetcher b k SPI Client
[JAVA) nf s

i (Change Events from’ :
Debezium Runner Event Fetcher Parser —» Converter — H : Executor APls
[JAWVA) '

: (Change Events from) JSON
Debezium Runner - Event Fetcher Parser —» Converter <
(JAVA) '

HOWs2
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PostgreSQL Core

SPI Engine

Executor
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Hello Open-source World

=7 £ ‘7

+  HEREA SynchDB TIFHIE, BNHEIEIT— IVM Kif[E Java BiRAFAMNMAEX,
- BN IEHERSEARERRIER, LABLLLHSEETE,
- FE—KERAAHKIEE? EEESIIESBRNIRFRT = TIFEEX.

JVMA1 SynchDB Worker 1 (C)

PostgreSQL Core
JNI wrapper Format Converter Replication Agent

(Change Events from) -
Debezium Runner Event Fetcher Parser —»| Converter oD SPI Client
Ex: Tables (JAVA) ~ |
1,23

& Executor APls

SynchDB Worker 2 (C)

‘ Executor ‘

JNI wrapper Format Converter Replication Agent

(Change Events from| = ==
EX: Tables Debezium Runner SON Event Fetcher Parser —»| Converter U SPI Client

4 5 6 (JAVA)




SynchDB v1.3

e SynchDB v1.3 $&F 2025 & 11 B 25 H AT,

«  GitHub {CEBEEM LA :
S {5y 3] o
o XBFAVEEAE !

SHIER ST FEIRINRE:

+ MySQL » Data types

+ SQLServer » Table names
* Oracle * Column names
» Openlog Replicator + Data values
DDLs:

+ CREATE/DROP TABLE

+ ALTER TABLE ADD/DROP COLUMN

* ALTER TABLE ALTER COLUMN

*+ ALTER TABLE ADD/DROP CONSTRAINT

DMLs:

* INSERT

+ UPDATE

« DELETE

« TRUNCATE
PG £ IBRE:
+ SPI

» Executor APls

* FDW initial
snapshots

ShtE

* Initial Snapshot

» Change Data
Capture (CDC)

ERIRARIRL:

Initial
Initial Only
Always

No data

Never

IIf:;;‘z.
Imlx-

e« JMX Mbeans

* Prometheus and Grafana 7\ ’

TREE Mt :

» Ezdeploy utility

HOWs2

Hello Open-source World

- schema + initial data + CDC

—> schema + initial data

- schema + initial data + CDC (always)
- schema + CDC
- CDC only

SynchDB



https://github.com/Hornetlabs/synchdb
https://docs.synchdb.com/
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