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Apache ShardingSphere f&7\

Star : 14.6k
Fork : 5k
Contributors ; 287

Awesome! apache/shardingsphere was created S years ago and now has 14561 stars.
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=F Wireshark, tcpdump T E

N \ pgsql and tcp.port == 3307

No. Time Source Destination Src Port DstPort Protocol Length Info
100 1.903669 127.0.0.1 127.0.0.1 57306 3307 PGSQL 64 >
106 1.920004 127.0.0.1 127.0.0.1 3307 57306 PGSQL 69 <R
108 1.930333 127.0.0.1 127.0.0.1 57306 3307 PGSQL 97 >p
110 1.930945 127.0.0.1 127.0.0.1 3307 57306 PGSQL 180 <R/S/S/S/Z
112 1.957339 127.0.0.1 127.0.0.1 57306 3307 PGSQL 119 >P/B/E/S
124 1.960070 127.0.0.1 127.0.0.1 3307 57306 PGSQL 81 <1/2/C/Z
| 1.960331 .0.0.1 .0.0.1 >P/B/E/S
132 1.961169 127.0.0.1 127.0.0.1 3307 57306 PGSQL 81 <1/2/C/Z
PostgreSQL
Type: Parse
Length: 58
Statement:

B Query: select x from t_b where a = $1 and b = $2
Parameters: 2
Type OID: @
Type OID: @
PostgreSQL
Type: Bind
Length: 33

™~ - . _ 9 _

0000 02 00 00 00 45 00 00 a7 00 00 40 00 40 06 00 00 corcEeer @@ 0
0010 T7f 00 00 01 7f 00 00 01 df da O0c eb 90 d9 8d cd -« : o v e
0020 56 5d 7a f1 80 18 18 e6 fe 9b 00 00 01 01 @8 @a V]z: -« =
0030 56 b5 4a c2 ca 6¢c 45 0b 50 00 00 00 3a 900 73 65 V:J--1lE- P:---:-se
0040 6¢C 65 63 74 20 2a 20 66 72 6f 6d 20 74 5f 62 20 lect *x f rom t_b
0050 77 68 65 72 65 20 61 20 3d 20 24 31 20 61 6e 64 where a = $1 and
0060 20 62 20 3d 20 24 32 20 00 00 02 00 00 00 00 00 b=9%$2 = :::::..
0070 00 00 00 42 00 00 00 21 00 00 00 02 00 00 00 00 IO RICION

D080 00 02 00 00 00 04 74 72 75 65 00 00 00 05 66 61 - - tr ue: - -fa
0090 6¢c 73 65 00 00 44 00 00 00 06 50 00 45 00 00 00 1lse:--D:- -:P-E---
00ald 09 00 00 00 00 00 53 00 @O QO 04 e S: ..
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PostgreSQL &UEEETL

4 bytes (Length - 4) bytes
Startup Message | Length | Payload |

1 byte 4 bytes (Length - 4) bytes

Message Type Payload

PostgreSqQL
Type: Simple query
Length: 14
Query: select 1;

2000 02 00 00 00 45 00 00 43 00 00 40 00 40 06 00 00 o E--C @@ -
2010 7f 00 00 01 7f 00 00 01 f7 34 15 38 d2 e2 a4 53 cereeeee 40805

2020 ad cb 8e 78 80 18 18 dd ,fe 3720 20 21 01 08 @a - -X:::: T
0030 ed 8c c4 91 ad 89 67 39 00 00 00 0e| 73 65 6¢ ---g9 Q- - -sel

0040 65 63 74 20 31 3b 00
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PostgreSQL 1&E#z Startup fEz

Client Server
Startup phase Startup Message

Authentication Request

Password Message

Authentication OK

(, _
< _Parameter Status
< _Parameter Status" j
Backend Key Data™
(— _]
< Ready for Query
.......... DR RPN
Normal phase Slmple Query
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PostgreSQL [EEHEH

biz order=# select order _id, create_ _time from t _order limit 3;
order 1id | create time
____________________ e
614158771245527040 2021-09-01 10:32:44.893
614127204259311616 2021-09-01 07:55:18.471
608625285797490688 2021-08-31 18:17:42.173
(3 rows)

Client Server
Simple Query
_)
< Row Description
< Data. Row-
Data Row-
< .
Command Completion
(,
< Ready for Query
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PostgreSQL 7 fR&E18

String sql = "select order_id, create_time from t_order where order_id = ?";

try (PreparedStatement ps = connection.prepareStatement(sqgl)) A{
ps.setLong( parameterindex: 1, x: 614127204259311616L);

ps.executeQuery();

Client Server

—Parse
_Bind_
~-Describe
Execute
Sync_

YVYVVY

Parse Complete
Bind Complete

Row Description
Data Row—

AKX KR

Data Row~
Command Completion
Ready for Query

A KR
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PostgreSQL 7 fR&E18

try (PreparedStatement preparedStatement = connection.prepareStatement( sal: "insert into t_b values (?, ?, ?2)")) A{
for (int 1 = 0; i < 5; i++) A
preparedStatement.setlLong( parameterindex: 1, System.nanoTime());
preparedStatement.setBoolean( parameterindex: 2, x: true);
preparedStatement.setBoolean( parameterindex: 3, x: false);
preparedStatement.addBatch();

}.
preparedStatement.executeBatch();
}
Client Server Client . Server
_Parse_ )
Bind > -5ind. >
_Describe > B >
Execute > ~5ind. >
Sunc > Execute
y 5> Sync i
‘)
” quse Complete Bind Complete
Bind Complete < L
<« No Data < Command Completion
b .
_Command Completion < Bind Complete L
<« Ready for Query < _Command Completion
<« y | < Bind Complete
Bind_ _Command Completion
Execute i <« R
N < eady for Query
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5l : fEA Startup Message (58

public static void main(String[] args) throws Exception E
ServerSocket serverSocket = new ServerSocket( port: 55432);
Socket clientSocket = serverSocket.accept();
DataOutputStream out = new DataOutputStream(clientSocket.getOutputStream());

DatalnputStream in
for (5 ; ) {
in.mark( readlimit: 4); // ICRHFERSRNEEOME
int messagelLength = in.readInt(); // EEZEEEEIEEE
System.out.printf("&UEEFELKE: %d\n", messagelLength);
if (in.available() < messagelength - 4) { // TCP EWEINEIE D TEIEEFANE
in.reset(); // EEHEMEERIUE
continue;

new DataInputStream(new BufferedInputStream(clientSocket.getInputStream()));

}
if (messagelLength == 8 && in.readInt() == 0x4D2162F) { // 4biE SSL request 15K

out.writeByte( v: 'N'); // MEH SSL

continue;
}
// HRiE PostgreSQL tHX3ZHY Startup Message ROMIRLIEENENIE
int protocolMajorVersion = in.readUnsignedShort();
int protocolMinorVersion = in.readUnsignedShort();
System.out.printf("EIEEMYARA: %d.%d\n", protocolMajorVersion, protocolMinor‘Ver‘sion);
byte[] parameters = new byte[messageLength - 4 - 2 - 2]; // EEVIESTISES
in.read(parameters);
String[] parameterPairs = new String(parameters).split( regex: "\0"); // pg FH C MIEHNFEFE
for (int i = 0; i < parameterPairs.length - 1; i += 2) {

System.out.printf("S#{ %s: %s\n", parameterPairs[i], parameterPairs[i + 1]);

}

break;
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RIEZFimRtedmE Packet Em&ZLE

pgStream.sendInteger4((int) encodedSize); // Message size

pgStream.sendInteger4(batchmum); // batchCount
if (encodedPortalName != null) {
pgStream.send(encodedPortalName); // Destination portal name.
}
pgStream.sendChar( val: 0); // End of portal name.
if (encodedStatementName != null) A
pgStream.send(encodedStatementName); // Source statement name.

}
pgStream.sendChar( val: 0); // End of statement name.

pgStream.sendInteger2(params.getParameterCount()); // # of parameter format codes
for (int 1 = 1; i <= params.getParameterCount(); ++1i) {

pgStream.sendInteger2(params.isBinary(i) ? 1 : 0); // Parameter format code

@ public OpenGaussComBatchBindPacket(final PostgreSQLPacketPayload payload,
this.payload = payload;
payload.readInt4();
payload.readInt4();
payload.readStringNul();
statementId = payload.readStringNul();
int parameterFormatCount = payload.readInt2();
parameterFormats = new ArraylList<>(parameterFormatCount);
for (int i = 0; i < parameterFormatCount; i++) {
parameterFormats.add(payload.readInt2());
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ShardingSphere Proxy BiimiRrS T
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ShardingSphere Proxy I H 4554

shardingsphere

— shardingsphere-db-protocol

|  — shardingsphere-db-protocol-core

|  — shardingsphere-db-protocol-mysqg|

| — shardingsphere-db-protocol-opengauss

| — shardingsphere-db-protocol-postgresq|

— shardingsphere-proxy

| — shardingsphere-proxy-backend

— shardingsphere-proxy-bootstrap

— shardingsphere-proxy-common

— shardingsphere-proxy-frontend
— shardingsphere-proxy-frontend-core
— shardingsphere-proxy-frontend-mysq|

|
|
|
|
|
|
| — shardingsphere-proxy-frontend-postgresq|
|

|
|
| F— shardingsphere-proxy-frontend-opengauss
|
|

— shardingsphere-proxy-frontend-spi
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ShardingSphere Proxy BiimZets

Netty EventLoop

PacketCodec

7N

Startup phase

FrontendChannellnboundHandler

State: CircuitBreak @
L]

ProxyStateContext

—
State: OK

A
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X
<<
[
=
-y
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PacketCodec — k81 /36,

public final class PacketCodec extends ByteToMessageCodec<DatabasePacket<?>> {
private final DatabasePacketCodecEngine databasePacketCodecEngine;

@0verride
protected void decode(final ChannelHandlerContext context, final ByteBuf in,
final List<0Object> out) A
int readableBytes = in.readableBytes();
if (!databasePacketCodecEngine.isValidHeader(readableBytes)) {
return;
}
if (log.isDebugEnabled()) {...}
databasePacketCodecEngine.decode(context, in, out);

@SuppressWarnings("unchecked")
@0verride
protected void encode(final ChannelHandlerContext context,
final DatabasePacket<?> message, final ByteBuf out) {
databasePacketCodecEngine.encode(context, message, out);
if (log.isDebugEnabled()) ...}
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PostgreSQL 1xrECILZEE

public final class PostgreSQLPacketCodecEngine implements DatabasePacketCodecEngine<PostgreSQLPacket> {
private static final int MESSAGE_TYPE_LENGTH = 1;
private static final int PAYLOAD_LENGTH = 4;

@0verride
public boolean isValidHeader(final int readableBytes) {
return readableBytes >= MESSAGE_TYPE_LENGTH + PAYLOAD_LENGTH;

@0verride
public void decode(final ChannelHandlerContext context, final ByteBuf in, final List<Object> out) {
while (isValidHeader(in.readableBytes())) {
int messageTypelength = 0;

if ('\@' == in.markReaderIndex().readByte()) A
in.resetReaderIndex();
} else {

messageTypelength = MESSAGE_TYPE_LENGTH,;

}
int remainPayloadlLength = in.readInt() - PAYLOAD_LENGTH;

if (in.readableBytes() < remainPayloadLength) A
in.resetReaderIndex();
return;
}
in.resetReaderIndex();
out.add(in.readRetainedSlice(messageTypelLength + PAYLOAD_LENGTH + remainPayloadlLength));
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FrontendChannellnbou ndHandIer

— B{piGut. =RIREIZR/TEN

public final class FrontendChannelInboundHandler extends ChannelInboundHandlerAdapter f{
private volatile boolean authenticated;

@0verride
public void channelActive(final ChannelHandlerContext context) {...}

@0verride
public void channelRead(final ChannelHandlerContext context, final Object message) A
if (lauthenticated) A
authenticated = authenticate(context, (ByteBuf) message);
return;

}

ProxyStateContext.execute(context, message, databaseProtocolFrontendEngine, backendConnection);

private boolean authenticate(final ChannelHandlerContext context, final ByteBuf message) {...}

@0verride
public void channelInactive(final ChannelHandlerContext context) {...}

private void closeAllResources() {...}

@0verride
public void channelWritabilityChanged(final ChannelHandlerContext context) {...}
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OKProxyState — ap S HII TEAZILRE

EEEAEREMO%IE
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PostgreSQL.: true
MySQL.: false

asan \
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OLTP
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corePoolSize: 0 \‘
maxPoolSize: Integer MAX_VALUE
keepAliveTime: 60 s Netty Channel EventLoop
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CommandExecuteTask HFE

public final class CommandExecutorTask implements Runnable A

@0verride
public void run() {...}

private boolean executeCommand(final ChannelHandlerContext context, final PacketPayload payload,
final BackendConnection backendConnection) throws SQLException {
CommandExecuteEngine commandExecuteEngine = databaseProtocolFrontendEngine.getCommandExecuteEngine();
CommandPacketType type = commandExecuteEngine.getCommandPacketType(payload);
CommandPacket commandPacket = commandExecuteEngine.getCommandPacket(payload, type, backendConnection);

CommandExecutor commandExecutor commandExecuteEngine.getCommandExecutor(type, commandPacket, backendConnection);

try {
Collection<DatabasePacket<?>> responsePackets = commandExecutor.execute();

responsePackets.forEach(context: :write);
if (commandExecutor instanceof QueryCommandExecutor) {...}
} finally {...}
return databaseProtocolFrontendEngine.getFrontendContext().isFlushForPerCommandPacket();

ByteBuf % PacketPayload % CommandPacketType % CommandPacket

V

CommandExecutor

ChannelHandlerContext < Write DatabasePackets < Execute
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PostgreSQL fim¥

= shardingsphere-db-protocol-postgresql master/ @
Src

v

v

v

main

v

java

org.apache.shardingsphere.db.protocol.postgresql
> codec
> constant
v packet

v command

&

(=

E

C

admin
query
binary
v bind
> protocol
¢ PostgreSQLBindCompletePacket
¢ PostgreSQLComBindPacket

€ PostgreSQLTypeUnspecifiedSQLParameter

v close
¢ PostgreSQLCloseCompletePacket
€ PostgreSQLComClosePacket
v describe
¢ PostgreSQLComDescribePacket
v execute
¢ PostgreSQLComExecutePacket
¢ PostgreSQLPortalSuspendedPacket
v parse
c PostgreSQLComParsePacket
€ PostgreSQLParseCompletePacket
> sync
E PostgreSQLBinaryColumnType
€ PostgreSQLBinaryStatement
¢ PostgreSQLBinaryStatementRegistry
text
¢ PostgreSQLColumnDescription
€ PostgreSQLEmptyQueryResponsePacket
¢ PostgreSQLNoDataPacket
¢ PostgreSQLRowDescriptionPacket
PostgreSQLCommandPacket
PostgreSQLCommandPacketFactory
PostgreSQLCommandPacketType
PostgreSQLCommandPacketTypelLoader

> generic
> handshake
> identifier
I PostgreSQLPacket
> payload

Sphere Ex ‘ ShardingSphere

SEHIB LS

v e shardingsphere-proxy-frontend-postgresql master/ 2
src

v

v

main

v

java

v

v

org.apache.shardingsphere.proxy.frontend.postgresql
authentication

> exception
¢ PostgreSQLAuthenticationEngine
¢ PostgreSQLAuthenticationHandler
€ PostgreSQLLoginResult
command

v generic

¢ PostgreSQLComTerminationExecutor
€ PostgreSQLUnsupportedCommandExecutor

v query

v binary
v bind
€ PostgreSQLComBindExecutor
v close
€ PostgreSQLComCloseExecutor
v describe
¢ PostgreSQLComDescribeExecutor
v execute
€ PostgreSQLComExecuteExecutor

v parse
€ PostgreSQLComParseExecutor
v sync

c PostgreSQLComSyncExecutor
¢ PostgreSQLPortal
v text
¢ PostgreSQLComQueryExecutor
E PostgreSQLCommand
PostgreSQLCommandExecuteEngine
PostgreSQLCommandExecutorFactory
PostgreSQLConnectionContext
PostgreSQLConnectionContextRegistry

0O o o 0

err

€ PostgreSQLErrPacketFactory
€ PostgreSQLFrontendEngine
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FHE/NBu{E£5 ShardingSphere
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here FHERIRHEHKANR

» Infra: RIERZEMIZIT. SPI#1#]. ShardingSphere #ZILyiRiE

« Optimize: Apache

Calcite

- Proxy: Netty, #iEEiHY ( MySQL. PostgreSQL )

JDBC: JDBC #&[. Spring namespace. Spring Boot Starter
SQL Parser: ANTLR

Transaction: XA. BASE

» Mode: 57zliaIEiRit. ZooKeeper, etcd

» Scaling: Binlog fi#f

» Test: 2Rk,

T. SHENEE

Agent: Java IRETiZitT. Byte Buddy, mIXIz=R4

» Features: &g H. EE5ESE. $UEESH. 1%, 2FESE

IT
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Thanks




