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RocketMQiZ iy RIS fF 15

ER:
FE T RocketMQIOB PR ERIIE, X—E4 BRI BRIDERoCketMQIIRSIHIZ AR, BRIMRIZA—5 T BRocketMQIE BEMT R, UK
RocketMQUII ZLMESELL . BlELE. BAMN=HEE.

—. RIEMEREE
1. EEINEEMIR

RocketMQEIE /A GitBEEMLE: https://github.com/apache/rocketmq B AR gitiBIfIE clone PR E HIE TR BE.,
AT IAZIRocketMQIYE 75 Wih £ T EIEEMAAIIRES:  http://rocketmqg.apache.org/dowloading/releases/
JRRS TR ZHITNEEER, HA RSO RITAEIEIRET 2 AT A L= &0 LAY :

o broker: Broker 1R (broke EzhiiE)

o client: JHREFiH, BRERETE. HRHEBEEREXE
o example: RocketMQ {5

e namesrv: NameServeri&if

o store: JHRTFEER

e remoting: ZIEiHE)iEMR

2, REEEEhARSS

BEIEBSAIDEARR, FEAIRIEHITRIE, fHiFIES clean install -Dmaven.test.skip=true


https://github.com/apache/rocketmq
http://rocketmq.apache.org/dowloading/releases/

Maven
= [2 =y aF

2 Profiles
Apache RocketMQ 5.3.0

Debug: Project v YV

mvn clean install -Dmaven.test.skip=true

mvn clean
mvn compile

mvn deploy
RIETREM A UFEEEABT .. AN EERBU TSR
2.1 B&inameServer

BEFFnamesrviEiR, @{TNamesrvStartupZEIa]E5INameServerfRs .,

//nameServer {5135 Paste without Formatting Ctrl+Alt+Shift+V
public class NamesrvStartup { Column Selection Mode Alt+Shift+Insert
) ) Find Usages Ctrl+G
pr‘:_wate statJ_Lc Inter'na}Logger‘ log,_ Refactor B
private static Properties properties i
private static CommandlLine commandLi Folding g
Analyze >
/K2 FREA TR, SEEELGG FRAEATR. GoTo >
public static void main(String[] arc  Generate.. Alt+Insert

Run 'NamesrvStartup.main()’ Ctrl+Shift+F10

ublic static NamesrvController mair .
. o # Debug 'NamesrvStartup.main()’
//K2 NameServer Hzi7&0400F, Name . .

_._. G Run 'NamesrvStartup.main()’ with Coverage

/A EER T Web M E #iController,

X NamesrvStartupZE M —NMEERAOFRIZEEE, FIABE -cSEIEE—Tpropertiesle BN, FHi@id-pSEITENEnameserverfiBEMNSEEE

| NamesttartupV| b &

¢ Edit Configurations...
[zl Save "NamesrvStartup' Configuration

NamesrvStartup
BrokerStartup
Producer
Consumer




~ L Appucauon

package org.apache.roc
NamesrvStartup
Runon: | (1 Local machine ~ | Manage targets...

iITIIJOI"'t - Run configurations may be executed locally or on a target: for
example in a Docker Container or on a remote host using SSH

s Build and Modif i ~
[> public class NamesrvSt uficland run =l s
java 17 SDK of 'rocketr - -cp rocketmg-namesry ~
46 private static fir org.apache.rocketmg.namesrv.NamesrvStartup
[ ] [ ] namesrv.properties
I—n /User‘slroykingwlnamssr'v/namesr'v.pr‘npsrtiasl—p
Ii =| = inoan A
o Il = = 4 | Press X for field hints
namesrv.properties Working directory: sfroykingw/Source/rocketmg-all-5.3.0-source-rele
Environment variables: | Environment variables or .env files
orderMessageEnable=true
Separate variables with semicolon: VAR=value; VAR1=valuel

Open run/debug tool window when started

Code Coverage Modify ~

Packages and classes to include in coverage data

T

= Run v Cancel “

5 file OK, /Users/roykingw/names’ v/namesrv.properties
{FO main - rocketmgHome=/Users/n ykingw/DevCode/rocketmg-all-5.1.3-source-release
kvConfigPath=/Users/
configStorePath=/Use
{FO main - productEnvName=cente

{FO0 main -

kingw/namesrv/kvConfig.json

{FO main - roykingw/namesrv/namesrv.properties

{F0 main - clusterTest=false
\FO main - orderMessageEnable=true
{FO main - returnOrderTopicConfigToBroker=true

orderMessageEnable S EtIAEfalse, BIIIEEE B XM, EE T true,
RSB IHERER, HAIBUXFEHEnameserverfIZIASHEE .,

EEZGME, &E-p2H8, BT, MalE5nameserverfRS T . BEIp, AINMEEHISEIXEEE

load config properties file 0K, /Users/roykingw/namesrv/namesrv.properties
The Name Server boot success. serializeType=JSON, address 0.0.0.0:9876

2.2 [3EhBroker

AN, BrokerARSSHIBENA OTEbrokertiRAyBrokerStatup,

Brokerfgs5, EIFRILAEIE -cSEIEEbroker.confXX i, HiBIZ-paE-mSEITENEARNREER.
broker.conffg & ({7 distributiont&EiR s,

REEFBE, BNeJfE5hBroker,

2.3 ARAEFR

REBEF T 2E, MAEREFIREEERTY

EFIRBEexampletEit, BEAERAREET

EIRIBRAE

BORBIMRERGE, ETRMEUFRIFMELRE T, (EEX TFRocketMQHIRID, REIGTHIRIEN, BEALKREMEMNESAKS, FTIRRERLE
RocketMQEVFIBEME R, MR LFREER. MUFRIZREBZAE, RERFEOZ—ETRENAS RN, NEELEIREEEIFAR EHAZE
1. FEOFLTFG, IRKEESHEE, FRANRE! !

2, INFRE., FERG—MEMEERIERD. XEHED AT ERHFIRES IR FIZE0EER,

3. PEELE, FLAECKHIER, RNEBLE, WEMYT BRI, SIIE, ST RocketMQ, HEXRIERRIEHINEMETIL,

—_ /ﬁ ﬁg,m E’ Bﬁﬁx

ME-EERNRSHROEE, FRNHRE—TNameServerflBroker ML OAY, HE—RRILFRIDAIRE.



1. NameServerf3B&hid s

1, RiEH9EE

fERocketMQEEEEHR, LRRICIEE B, HIEXEOINEEREIEBroker, MNameServerffEFA, HETFAFHRSFAEEMAOIEREEM, thRERET Broker
IREYBRSS IS RININEE.

BE—RERE, TEXIBANRENMET, KiREENameServerfIAIRLE1E,
2, FBER

NameServerfJEsI N\ [0 2org.apache.rocketmg.namesrv.NamesrvStartup, EFHZOEMEHZ5— 1 NamesrvController, iX“MCotrollerXd &Ik
MVCHIfController@fREMIEY, MM ZEFIHIVIER. RAT, I 2ETFNettyfIEFIRIEK,

FINEERNT — 1 ControllerManagerfgss, XM RBEZRZMARMFRIIRSS TR, XELREIEL,

9, ECiREMdiE, HLAIMESNameServerfIE NI A ITERNNIRRE ., HITXRFRXTHIZ BRI

NameServer

LIRSS
namesrvConfig nettyServerConfig nettyClientConfig
A H £
ControllerManager
NameController P
5 = 4
ﬁikﬁiiéﬂﬁ: HE:’:IEJEFE_H#F
BrokerHousekeepingService RoutelnfoManager
BrokerAZSEIRARSS ERHEIRAMN
A
NettyRemotingServer ' NettvR tinaClient
Netty B 25 #4815 ; NotyE At
SERS 0Bk
B | hiBXBrokerf5 5y, Nettyl 1 :
nettyServerConfig.getListenPort() !
Broker

FRZHU TN ER:
1. XU BB LM AT AR RIES A K NameserverfIEL &, b, #NfEliAEnameserverfVin? B IXXMRBHHHER,
2. TEZEINA.XARASH R, Nameserverdi2i&% ControllerManagerfINettyRemotingClient#y, XEIKEIENameServerIEBTFEEIMN&NettylEKT .,

3. THRERIE T NameserverdiZ/IOEHFIaNRouteinfoManagerfy 454, AILAK IRocketMQRYZEE (RS XIS ELSLaf 2 L RUAIMVCBAR,  Controllerli Rz {4815
K, &iManagerflEREEMService MBS, RERHIETTablefRIBEE.

2. BrokerfRBE2nhidiE

1, REFES

Broker2#"RocketMQEINIS1Z, FIETHEEFME. HRRLEEMN I S EBroker# TR,
XEBEREBroker BIMPLEAERARSS . XL ERARSSE R EEEBrokeriZ I S5IRIZHIRE R o

2, FBESR

Broker/ BB\ I 7EBrokerStartupiX 12, BJIAMEEIMain 5 EF 1T

BiiidiExEn: EathZE%—BrokerControlleriis, #%l&, AEBREE.



B . 7EBrokerStartup.createBrokerController/53%&H 8] IAEEIBrokerfy /I MZOMVEL B :

e BrokerConfig : BrokerfRSZEE

e MessageStoreConfig : JHEEFMEEE. XM MEESEHE ] MUTEbroker.confXX H#1TEE

o NettyServerConfig : NettyfRSSim G A T1091Mix0 ., BRI NEREXXHHES.

* NettyClientConfig : BrokerBEZEEANettyfRSiH, MEFIRRHZOWSEEN, XEERNettyZ iR, ENameServersEAtiBE,
o AuthConfig: fRIEXMNEE.

XL ERRA T HEENL RocketMQ (ERIIXE,

#ARE: fEBrokerController.start /53R IAEEIB 5N T — AtHBrokerfUMZORSS, HATMK—LEEERN

this.messageStore.start();//Bait&OiE B FMEA ML
this.timerMessageStore.start(); //BE#RS, TERVBIEENBROTERER.

this.remotingServer.start(); //NettyfRSiH
this.fastRemotingServer.start(); //BiB—NettyRSif,

this.brokerOuterAPI.start();//BHEFIF, FIMNRIER

this.topicRouteInfoManager.start(); //EETopiclKHEE

BrokerController.this.registerBrokerAll: //[EFFE#RNameServe r;EftiBk.

this.brokerStatsManager.start();//REZRE
RINOEREE TR OAGNRRINEE, REBTAME, BrokerfB—KHMINEEAMASFAKRNWS., EEEFISMERLSHBEERNEMRSH
Y75,

BANBEHZR E Broker il — M EER L :

Broker
brokerConfig messageStoreConfig ' NettvClientConfi
BrokerBE E{E & TR NettyServerConfig ettyClientConfig
BrokerController
BE®O —
i i B emaotingserver &= =B R ST L FOY
neﬁyseWeégftﬂArl:Iglég:?tLlstenPort<—'_ g ERAIBEISH || ERMESLER BrokerOuterAP
e ObBEAY
[E3tqm] R NettyClient
RemotingServerfii [1-2 |« FastRemotingServer kO ThEEA M
ERiA10909

A IUEZRIBroker/ B0 T M M Netty RS, fiIMNINEEEAEARS, LhrtL, ENAH, abi@idproducer.setSendMessageWithVIPChannel(true), it/0Etk
BREEproduceriEVIPHEE, M1EHE &R, tWalEidconsumer.setVipChannelEnabled(true), ibEEE X1FVIPEENEIE,

=. WRAEFTIkEx

FHAER— LR B S52EE

3. Netty RS MHESR

1. XEER?

RocketMQEfR ER— P ERMNHNASE, NameServer, Broker, ClientZ BIRERAZEBHIZMIRPCIAA, XLEERIRPCIEREELERE, BEARFAN
e? XEHANEEMBRocketMQERBWSHIE, X—EDE R EEMERoCketMQEIX—BEE T NettyHUinfZEAAIESR,

FEIRANZ, RocketMQENRSEMIERELAI D ZEMNettylBSRE KM, AN, BEEXEHOMED, FEMWNetty ERBEBHI T,
2, FBES



NettyBIF7E LI BISTHAER FremotingtERSCI, remoting BRI AWM IR ERRANEE, HMERPCHIIRSIHRemotingServerd & E P iERemotingClient, 7
RocketMQH, SREIMIZIEREZIEFE S, B—RS, s ERPCHIRSIHAIIMERPCHEF %, flaiBrokerfRsS, T Clientskin, tEBIENRSIH
M Rz ] & 3255 B A R RIEGE B 515K, FLABroker2FEERemotingServerfd, MR—ATHE, BrokerEZEEn[@NameServer&iEOBEER, XS, BrokerX
Z=ERemotingClient, Ftt, BrokerBL2RPCHIRSIH X Z2RPCHIE Fif,

SFXERDERED, H A AMremotingt&EiReRRemotingServerflRemotingClientfI#IIALIIEAF ., BU TN ERZTERITEEN
1. RemotingServerflRemotingClient Z [B] @i 4 isGE A2

RocketMQM, RemotingServer@—"1EO, EXMEOT, RBETHDEMASSIZE, NettyRemotingServerFIMultiProtocolRemotingServer, i 1& 25
FNettyilEZRERM, RATVEBEHIBIIMNA—#., EIEN, RocketMQRIAEFARIMYEIRPCIAE, HTX R HRocketMQIREZMAEIEENE
PimtT T 7 £,

2, IPLEAH-FENettyfRSIR? MLLAMFEENettyZ Fin?

2 (B & EARIEE, NameServerflBrokerfIfRSS A SR 48 2 BE B RemotingServerflRemotingClientfd, FBATERNZFikiIProducerflConsumer, ERE2HMAE
ERemotingClientlg? HXthARRE, EHEEBMProducerth FENMNBrokerfIEZIRTSEIE, MthEFENettyServerf,

XEEEIENE, NettylERZETFChanneHEELRMRPCES., REREERTT, EB/A BIRRIZEENEN, %, ChanneHKIEEETTM
NettyServerfREimth Al I ENettyClientE P it &£ ER, FAARSIHNE P iHHBREN L SHTAE,

ol

>

3. Netty EZR&AZOHIER D RUIGZRLIEHE, RocketMQEANEHIZAYIE?

SSimtY R IR HERIZI MRS :

// org.apache.rocketmq.remoting.netty.NettyRemotingServer
protected ChannelPipeline configChannel(SocketChannel ch) {
return ch.pipeline()
.addLast(defaultEventExecutorGroup, HANDSHAKE_HANDLER_NAME, new HandshakeHandler())
.addLast(defaultEventExecutorGroup,
encoder, //¥&EKRYmI833
new NettyDecoder(), //i&EKiE52:
distributionHandler, //i&kit#se
new IdleStateHandler(o, 0,
nettyServerConfig.getServerChannelMaxIdleTimeSeconds()), //UOBKEE2E
connectionManageHandler, //&EiEEIEs
serverHandler //t#z0d9lSS4bi83:

BNRXEERSMUSERNAEE, DM TEORE:
1, ERBE:

MIERKREBEEAIAE L, RocketMQMIFTBRPCIEREIEAT ISR RemotingCommand¥f %, RemotingCommandXRHAE LN EEMEM:

private int code; //WIRFS, FRNBRGERINERKK

private int opaque = requestId.getAndIncrement(); //FRSIKAEREMIZEME—HIERID,

private transient CommandCustomHeader customHeader; //BENXMBERL, BEXD RESEIER
private transient bytel[] body; //i&ERSEIK

private int flag = 0; //S¥EEE, BAORTIER, 1RRIIK

2, A¥EiBEE

FRAE O 15K P 2 83T — MNettyServerHandleri# 4T — b8, AMERTEIIZ ORI T -

@ChannelHandler.Sharable
public class NettyServerHandler extends SimpleChannelInboundHandler<RemotingCommand> {
/15— REBFRAWSIER
@Override
protected void channelRead@(ChannelHandlerContext ctx, RemotingCommand msg) {
int localPort = RemotingHelper.parseSocketAddressPort(ctx.channel().localAddress());
NettyRemotingAbstract remotingAbstract = NettyRemotingServer.this.remotingServerTable.get(localPort);

if (localPort != -1 & remotingAbstract !'= null) {
remotingAbstract.processMessageReceived(ctx, msg); //#OIEERRSE
return;

}

// The related remoting server has been shutdown, so close the connected channel
RemotingHelper.closeChannel(ctx.channel());

}

@Override

public void channelWritabilityChanged(ChannelHandlerContext ctx) throws Exception {
/ /A% channe \HiEE B

}



2.1, ERZOIILIEIE R IprocessMessageReceived75iEH, S¥51ERFER S} REQUEST__COMMAND #1 RESPONSE_COMMANDRLME, **AFAR
AR R ZEELAGIEKIE?

RRANEFIHIOLSERSEMMEE: —MEFFIHAIROWSIER, S—HEEF DRRIROWSIER, JEHRBESAHEN. XNNEES
FinE&—TresponseZXBIAYIER, RENE—/RIERIMN, XthHlEEIFRESHRPCIRA,

2.2, WMt Erequest3ERIFTIER?

RS iHFE FinE R4 —processorTable, XZTHashMap, key 2RSS, XS HRemotingCommandiicode, valueZ A TETT
Pair<NettyRequestProcessor, ExecutorService>, B8 T HATEAIZMNLLIZ AN EIR4M IR A IProcessor, MiXLEProcessor, SRS RZEHT MY,

i, BEESTRSEGEMLWSEEN, MRAESMITEM T HLLProcessorffzIET .
BrokerfRZ5E A, 1¥ M BrokerController.registerProcssor() /574,

NameServerfJ RS FM AL, ERUMT:

private void registerProcessor() {
if (namesrvConfig.isClusterTest()) { //REMAEEER, HiAZfalse, LIMIIRIMEM R,

this.remotingServer.registerDefaultProcessor(new ClusterTestRequestProcessor(this,
namesrvConfig.getProductEnvName()), this.defaultExecutor);
} else {
// Support get route info only temporarily
ClientRequestProcessor clientRequestProcessor = new ClientRequestProcessor(this);
this.remotingServer.registerProcessor(RequestCode.GET_ROUTEINFO_BY_TOPIC,
clientRequestProcessor, this.clientRequestExecutor);

this.remotingServer.registerDefaultProcessor(new DefaultRequestProcessor(this), this.defaultExecutor);

F4h, NettyClientth &3F M — N AHIClientRemotingProcessor, Zi—4MEBFRAIER, SEMAEMR org.apache.rocketma.client.impl. MQClientAPlimplZEfgta
&k, RN, REREEENSTHT, NettyClienttb@Producer, thATIALMENettyServer & idRAGIER

2.3, WfaItEresponseZ BIAIER?

NettyServeribIB5Erequestiz kg, astEFZIresponseTabled, ZNettyClient N/ &R i%responseBIRYIER, BHRIKE, XM AAEZEChannel, £
BERNELE, AENZETRSER,

** 2.4, XFRocketMQIIEI LERIEIXS F b 45 RHEIE

RocketMQRJRemotingServerfR5im, S —responseTable, XE—NEIEREFSHIMapsEty, key HiEKMID, valueRERSAUHEBER,
ConcurrentMap<iInteger /* opaque */, ResponseFuture> ,

LM IB[E 15K (NettyRemotingAbstract#invokeSyncimpl) i, ZMEAYZERS7FE A responseTable, @idResponseFutureiB{t—E RSB IHES SNBSS, 127
REHMNEITE, BEKEREE, ZBIMresponseTableFEIRIERIZH.

R L, EFHRETRS T,

//org.apache.rocketmq. remoting.netty.ResponseFuture
//E¥HEEE, B@idcountDownLatchfEEZHAILTR, ERREDEHFHRR.
public RemotingCommand waitResponse(final long timeoutMillis) throws InterruptedException {
this.countDownLatch.await(timeoutMillis, TimeUnit.MILLISECONDS);
return this.responseCommand;
}
//EERSRBEEERE, Bi@dcountDownLatchiE N ZaT&iE.
public void putResponse(final RemotingCommand responseCommand) {
this.responseCommand = responseCommand;
this.countDownLatch.countDown();

-

LR F 518K (NettyRemotingAbstract#invokeAsynclmpl) B, SMERYZERIKASTEAresponsTable, EFEFIRGEBNRIBERER. BRMRENKRAZR—
1 ResponseFuture, B RERFIRERERNBERMELENSER,

S5, 7ERemotingServer/BahlY, SEM—TENIILIZES, THiffEresponseTable, FEF T HAfIresponseiFifE,



//org.apache.rocketmq.remoting.netty.NettyRemotingServer
TimerTask timerScanResponseTable = new TimerTask() {
@Override
public void run(Timeout timeout) {
try {
NettyRemotingServer.this.scanResponseTable();
} catch (Throwable e) {
log.error("scanResponseTable exception", e);
} finally {
timer.newTimeout(this, 1000, TimeUnit.MILLISECONDS);
+
H
Y
this.timer.newTimeout(timerScanResponseTable, 1000 x 3, TimeUnit.MILLISECONDS);

E{RRPCIEZSRIZAN TE:

NettyRemotingServer NettyRemotingClient

NettyDecoder

NettyDecoder

% RemotingCommand.decode % RemotingCommand.decode

Channel -

RemotingCommand.encode

RemotingCommand.encode

NettyServerHandler NettyServerHandler

NettyRemotingAbstract

processorTable

<code,processor>
1

NettyRemotingAbstract

processorTable

g <code,processor>
1

— |
Request <code,processor> ] registerProcessor [~ |
cmd.getType

Response | responseTable
~

Request | <code,processor>
cmd.getType ' |

responseTable

Response I
~

<requestld,ResponseFuture>

<requestld,ResponseFuture>

ERTIHresponseTable EfffIifiresponseTable

RAIMAEE], RocketMQETNettyiEZLMMX—EETIRSBHIRSEMANG, BITLOLEMARRAHHREECHFRIMECHIRSHE, XATMM—
ME—NWARBN RS ERNZLER, ANX—EER, HXRFEEEEZAN. EERNettyEBERHTHEXNAFLN, MAINELBHNX—ERSE
MANE, BINFR—TARBENIMEE, BRMIFR. REXAE, REER. REHMG. EEXARIT. AOFFEMERINER, XEFRMEHE, FMAMN
SERX—ERSIEMELR.

4. BrokerOZHEEMEE

1. REER
{ERocketMQIVARSTAMIEIRBIBIFR 2 /T, E T RMA MM —LERRR S LR TIFERET .

ZBINEE, BrokeratE@aIiImEIBNameServersF it B SRSBES, HESERENameServer KX OKES ., MNameServera4iFBrokerfJE&H 5!
®, AVNBARMTINER. X—HMESMEX TR,

2, FBER

Broker/2shig&iZBl &k icmNameServer; OBk, AiEAND: BrokerController.this.registerBrokerAll, ABRIN—PNERES, DI0FEER, BRIA30FHY
(B fEHr4EmNameServer &0k,




//K4 BrokerENameSe rve ri#fTOBEEM
if (!isIsolated && !this.messageStoreConfig.isEnableDLegerCommitLog() && !this.messageStoreConfig.isDuplicationEnable()) {

changeSpecialServiceStatus(this.brokerConfig.getBrokerId() == MixAll.MASTER_ID);
this.registerBrokerAll(true, false, true);

}
//IBEhfEERT R
scheduledFutures.add(this.scheduledExecutorService.scheduleAtFixedRate(new AbstractBrokerRunnable(this.getBrokerIdentity())
{
@Override
public void run@() {
try {

if (System.currentTimeMillis() < shouldStartTime) {
BrokerController.L0G.info("Register to namesrv after {}", shouldStartTime);
return;

H

if (isIsolated) {
BrokerController.L0G.info("Skip register for broker is isolated");

return;

+
BrokerController.this.registerBrokerAll(true, false, brokerConfig.isForceRegister());

} catch (Throwable e) {
BrokerController.L0G.error("registerBrokerAll Exception", e);

b

¥
}, 1000 x 10, Math.max(10000, Math.min(brokerConfig.getRegisterNameServerPeriod(), 60000)), TimeUnit.MILLISECONDS));

NameServeri & =@idRouteinfoManagerA & At 4 BrokerE 2, B Ml org.apache.rocketmg.namesrv.routeinfo.RouteinfoManagerfy
registerBroker53%

ERT7ENameServerBahit, SEIERES, A ESNABroker, 735 AN0: NamesrvController.initialize753%, £ FiRERZlstartScheduleService7s
Ee o

NameServer
NameServer
Broker
BrokerOuterAPI : , ReaistBrok N — NamesrvController
’ff—-—"—‘ egistBroker >
’ ==
NettyClient / _ —HeartBeat
T
RoutelnfoManager

brokerLiveTable brokerAddrTable || ...

ScanNotActiveBroker

3. REMLHIBRS TR

791t 4RocketMQE H 23X Hl—TNameServer, MAAZookeeper, NacosiXFF LA L?

B, KEIMBAGRNTRMIIMEBEN, TFTECHRAER, KafkaZiFZookeeperft@— 155,

o, HXBEENEZWN SNSRI, NameServerZ BR#TEREY, MEMK¥iBrokerikaFiANameServerEiT&2iEM, XitNameServerffi

SZAAIEERE, WRETEE, RAIIASNacossZookeepertUiZ VTR FATtE, NameServerEB I REBR — M mFE. B EHMAELEEIRMHERS, m
Zookeeper, NacosE#2ETZEHKRIEMNNG, HBEEHDBITFHNT SFETEESIRERS.

B2, EME, XMRENIET, ET2URHEBIE—RMRNMNIY, BrokerfEZ "NameServer@EIT&ikSiF, BAEEEBD NameServeriZ it ik, mEo
NameServeri¥ M T . iX#E, ZNameServer Z [BJfVEIERR—EM, ERBEREMRDL, XERTESZHN, BEXNFRocketMQ, XX EH/AUIES

T . BREFiHmMNameServer L3R18Brokerf|RfE, REB—NEREITHIBrokerfiAIAT, HAHEETERBrokerdl&,



5. Producer®&i%iE2iTiE

1. XEFEER
B B N1 ZEIAIProducer{EFAZRHI,
Producerf fff:

o —MEEBARIEE: DefaultMQProducer, RMBRKRIFHE, RIETHE, MAMUELT,
o B—MEERHEEKRIEE: TransactionMQProducer, XIFBHHEENG. FEESSHERIETRUSSKSHIANRS, XMERESHELEER
ARE—TEF, BROUESTHRENESHEENRIAMGIETERE,

B BB EABroker HTRIENH, X—HEREE, BIIR%EDefaultMQProducertyss B &i%iTHe,
RE: BAProducerfIfERMIE, ABHHAMEE: —RiBMAstartss, #I—AHNES T, “R&Hsend s, MTHBKE,
MHME STV

1. ProducerfSEIAEA/SE T MPLARS . BAE T BBRocketMQEIClientB P i E R4,

2 Producerflfal & Ebroker§{E R, FIAIZIE—T, WMHRProducerBs1T Z/G, NameServertfT, FBAProduceri®BENEERIZIEE? FEIREMIRIEH
HTRE, AEBCIRITIRHTRIE.

3. XFProducerfyfa#iAE, MHZProducerZIRIGHEREIM MMessageQueued, XERIINERITZHEBHEIREFZ T, HEPBIEBTLH
MessageSelectorZl| &2 T,

2, FBER
1. Producerf9iZ/\ B EITRAZ

FiEProducerf/Eahid e, RAEHRIAZRIDefaultMQProducerimpl#start’sik, fEstart/5iARRYEIT—mQClientFactoryi%R, BEIEr=EMN—KIEEE
BR5.

X"mQClientFactory @ RABEMN— IR, RATEFFBRIClient, B81FProducerflConsumer,
XBEIME—MEHER, BRABRSMAENEFIR, BRXEEFIHNEMAEREATHESR N, 2EXHEmMQClientFactoryWHRREE, MARZ4E

ETFREEFHERMIREP, RERSHENERIMARNER., GlEF=EEMEIproducerTable, SE&EEEMZIconsumerTable, EEZHiREMZ!
adminExtTable

DefaultMQProducer DefaultMQProducerimpl MQClientFactory

new
EEETET
IREEER

1. iBiFMQClientiManagershi
2, iFAfProducer

3. FfftopicPublishinfoTable
4. startfiSzn

CREATE_JUSTH

BEImgClientAPlImpl: 37

channel
EanzERt MNameServer B3
BrokerZllZ= *\\ 4’
BET—EEEE
Y

) I [~
ZERIMQCientinstance EHY =apullMessageService

consumerlable,
A, Producer RSt @ € ’
ConsumerSailt=23it, ErhrebalanceService
v
EXIRSHE

2. REHEBHIZOIRTE

ZIOVTRAZA T :



DefaultMQProducer DefaultMQProducerimpl

ZiEBrokerEE:
Ly ConcurrentMap<String/* topic */,

try ToFindTopicPublishinfo TopicPublishinfo= topicPublishinfoTable
I=EBroker?l|=E

selectOneMessageQueue > TopicPubhlishinfo#
isE—NET selectOnelMessageQueue

®ill, FE=A~ % —/RABroker

sendKernellmpl

AEER

1. RiEEBR, Sr— D aithitopicPublishinfoTablefEfZ, DefaultMQProducera REBMFIDX MEZIIEE RIM. (B2, WSENameServertET, A
DefaultMQProduceri® 2 2B FiX M EF A Broker, RBEEHK FIBroker, TEAAIEE £3%EB2IBrokerfd, --AJAEEFETRAEIF, startFFT—HT
R, fREENameServerf®ig, XA, Produceri®@® M A%HEEBM,

2. EFENEHMessageQueue: FIANERT, £FERBIRRBRRIINAGX, REIIZ MMessageQueue, ERUMRE—IRIE—"Broker KIZEREM/E,
T—RFMEBIL X Broker,

//org.apache.rocketmq.client.impl.producer.TopicPublishInfo
//QueueFilter2AsTiEiE E—REMIIBrokerty, RR E—REXPMBroker &% EER2EME, XNMREAEBETXMBroker Bi&HET.,
private MessageQueue selectOneMessageQueue(List<MessageQueue> messageQueuelList, ThreadLocalIndex sendQueue, QueueFilter
.. filter) {
if (messageQueuelList == null || messageQueuelList.isEmpty()) {
return null;

b

if (filter != null && filter.length != @) {
for (int i = @; i < messageQueuelList.size(); i++) {
int index = Math.abs(sendQueue.incrementAndGet() % messageQueuelList.size());
MessageQueue mq = messageQueuelist.get(index);
boolean filterResult = true;
for (QueueFilter f: filter) {
Preconditions.checkNotNull(f);
filterResult &= f.filter(mq);

+

if (filterResult) {
return mq;

+

}

return null;

}

int index = Math.abs(sendQueue.incrementAndGet() % messageQueuelList.size());
return messageQueuelList.get(index);

3. MRERIFEERME T Selector, FBAProducerfi AREXMAFIIEHIZIE, MEREASelectorEFHK—TIA, BiEZR
org.apache.rocketmg.client.impl.producer.DefaultMQProducerlimpl#sendSelectimpl 53%,



//K4 ProducerlififF:E2r &% A
public MessageQueue invokeMessageQueueSelector(Message msg, MessageQueueSelector selector, Object arg,
final long timeout) throws MQClientException, RemotingTooMuchRequestException {
long beginStartTime = System.currentTimeMillis();
this.makeSureStateOK();
Validators.checkMessage(msg, this.defaultMQProducer);

TopicPublishInfo topicPublishInfo = this.tryToFindTopicPublishInfo(msg.getTopic());
if (topicPublishInfo != null && topicPublishInfo.ok()) {
MessageQueue mg = null;
try {
List<MessageQueue> messageQueuelist =
mQClientFactory.getMQAdminImpl().parsePublishMessageQueues(topicPublishInfo.getMessageQueuelList());
Message userMessage = MessageAccessor.cloneMessage(msg);
String userTopic = NamespaceUtil.withoutNamespace(userMessage.getTopic(),
mQClientFactory.getClientConfig().getNamespace());
userMessage.setTopic(userTopic);
//Hselectori&i®t Bixmg
mg = mQClientFactory.getClientConfig().queueWithNamespace(selector.select(messageQueuelList, userMessage, arg));
} catch (Throwable e) {
throw new MQClientException("select message queue threw exception.", e);

}

long costTime = System.currentTimeMillis() - beginStartTime;
if (timeout < costTime) {
throw new RemotingTooMuchRequestException('sendSelectImpl call timeout");

¥
if (mg !'= null) {
return mq;
} else {
throw new MQClientException("select message queue return null.", null)
¥

b

validateNameServerSetting();
throw new MQClientException("No route info for this topic, " + msg.getTopic(), null);

> 4

6. ConsumerfiBE 2iTFE

1. REFER
HEEHMN BRG], EETEREX RN ER @R

o HEBHEARM, WRINEBRZFMURIBERE. AFHMOTRBEE—TSENEN, MBERABRDEELENMRE, MERAIEEE, RSIHAM
AFRAFTBEE, RNERNRNLFERMEMNEEEHRTML. FFIXERocketMQH, *é"ﬁﬁ%‘ﬂ‘ﬂﬂ%&fi BIFFERN, BEEEMNEE J:;EI% ne
RSIHEEZRR, AN, EXEHRNERAXTIRSRSHBEIEEE.

o HBREAZEARMRIANERAMMEEEN . BNMET @B TXMIPEHE T NEMISERR,
o RBEHMNKTTHBBRNADENRE, BUETREZNTLEEZEATIAY, HLE R R RS MA,

o REHIIFRFTFTFEMERAEESZ D, MessagelistenerConcurrently flMessageListenerOrderlyiXFfdiE 2 T 2300 BB 8RR E 4 RE, At
ALEEBRTERINE.

2, FBER
ConsumerfJiz/IL\ashid 2 MProducer@—##H), =ZEHEBImQClientFactoryRER. AT ZERMNT —LFHER . BANEENIRNT:



DefaultMQPushConsumer |  |DefaultMQPushConsumerlimpl

iFHEIRebalancelmplgd

. A=
subscribe ConcurrentiMap<String /* topic */,

SubscriptionData= subscriptioninner

registerMessagelistener registerMessagelistener

v IHEETL
rebalancelmpl
#setMessageModel

v

TSR
rebalancelmpl
#setAllocateMessageQueueStrategy

|

[lEaicE S i
consumerhessageService

=filiesy

!

EmQClientFacotry B
Consumer,
BEFEFLR] LSRN

PullMessageService T,

IREHEER

3. MERA S KHEX A0 fset B

#EDefaultMQPushConsumerimpl#start 75355, B TIEEZHZOIRS . i, MFEERX S EEHERAOffsetibiE

if (this.defaultMQPushConsumer.getOffsetStore() !'= null) {
this.offsetStore = this.defaultMQPushConsumer.getOffsetStore();
} else {

switch (this.defaultMQPushConsumer.getMessageModel()) {
case BROADCASTING:
this.offsetStore
= new LocalFileOffsetStore(this.mQClientFactory, this.defaultMQPushConsumer.getConsumerGroup());
break;
case CLUSTERING:
this.offsetStore
= new RemoteBrokerOffsetStore(this.mQClientFactory, this.defaultMQPushConsumer.getConsumerGroup());
break;
default:
break;
+
this.defaultMQPushConsumer.setO0ffsetStore(this.offsetStore);
+
this.offsetStore.load();

AUER, iEEX2(FALocalFileOffsetStore, TEConsumerAi{Riz0ffset, TiEEEHE 2/FFARemoteBrokerOffsetStore, TEBrokerifitiz{fzoffset,
TMXMFOffsetlITFE AN, RARLIBI 4P A offsetTable B 7R EE Offset,
4. Consumer5MessageQueuelZiIffEXZR

start 5iER T — PR EBN R ZArebalancelmpli&E ¥ — M AllocateMessageQueueStrategy, FI3EZaConsumers BtMessageQueuefy,

this.rebalanceImpl.setMessageModel(this.defaultMQPushConsumer.getMessageModel());
//Consumer £ 50
this.rebalanceImpl.setAllocateMessageQueueStrategy(this.defaultMQPushConsumer.getAllocateMessageQueueStrategy());

X AllocateMessageQueueStrategyFi 2 Ak 5 ConsumerflMessageQueue Z [Ei2 — MM X R M, HF2iE, RETopicXiFIMessageQueuelA K [E
—AConsumerGroup I fJConsumersLHIEEHE TR, BAE—TConsumersEfl R 2 EBEE TN — 1% MMessageQueue FEJEE, HfiConsumerf~a
383X NConsumerSt Rz fIMessageQueue,

KT RMFIDEHKEE, 7TIUE TRocketMQHRfHtfYAllocateMessageQueueStrategy i (1SLIME, fREEH S EIXEEMAVD B ERERNG?



1 public inter AllocateMessageQueueStrategy {

Choose Implementation of AllocateMessageQueueStrategy (7 found) (=]
AbstractAllocateMessageQueueStrategy (org.apache.rocketmq.client.consumer.rebalance) rocketmg-client (2
AllocateMachineRoomNearby
AllocateMessageQueueAveragely
AllocateMessageQueueAveragelyByCircle
AllocateMessageQueueByConfig
AllocateMessageQueueByMachineRoom
AllocateMessageQueueConsistentHash

1

XEB, ReUE— TRt AEIL—MMessageQueue RBERE—NConsumerGroupFEJ—Consumer 3L &,

HRREEREE, EHNBrokerEEiRIBConsumerGroupEIEE MMessageQueue FAJOffset, IR —MessageQueue FH Z P EIE— 1 ConsumerGroupHy
ConsumersEffl, BAIRLMEHEMST—F, XHEMIE, OffsetflilET.

5. IRFEESHRESR

Et#fEstart/53EH, J35) T consumerMessageServiceZktg, H1TIHEHIEL,

//Ké HBEEINFHETES HEREERNXS
if (this.getMessagelListenerInner() instanceof MessageListenerOrderly) {//If/H&0Tas
this.consumeOrderly = true;
this.consumeMessageService =
new ConsumeMessageOrderlyService(this, (MessageListenerOrderly) this.getMessagelListenerInner());
//POPTODO reuse Executor ? —fhiffMessageQueue TEED, FAETODOH, FEARFKTT .
this.consumeMessagePopService = new ConsumeMessagePopOrderlyService(this,
(MessageListenerOrderly) this.getMessageListenerInner());
} else if (this.getMessagelListenerInner() instanceof MessagelListenerConcurrently) { //H&HEZIEITE
this.consumeOrderly = false;
this.consumeMessageService =
new ConsumeMessageConcurrentlyService(this, (MessagelListenerConcurrently) this.getMessagelListenerInner());
//POPTODO reuse Executor ?
this.consumeMessagePopService =
new ConsumeMessagePopConcurrentlyService(this,
(MessageListenerConcurrently) this.getMessageListenerInner());

b

this.consumeMessageService.start();
// POPTODO
this.consumeMessagePopService.start();

AJAEE], Consumeri@iZregisterMessagelistener/7 &8 ERILIERE, #H TR T ConsumerMessageServicefJFLIE,
LHTMRAIIE T —1POPR, X@—MImEM TN, BRITETODOH, MEAXET ., AXBAIMBECSES.

B{K X\ [Offorg.apache.rocketmgq.client.impl.consumer.PullMessageService firun/si%, X T RZSEEEF F—RED.

@Override
public void run() {
logger.info(this.getServiceName() + " service started");

while (!this.isStopped()) {
try {
MessageRequest messageRequest = this.messageRequestQueue.take();
if (messageRequest.getMessageRequestMode() == MessageRequestMode.POP) {
this.popMessage((PopRequest) messageRequest);
} else {
this.pullMessage((PullRequest) messageRequest);
¥
} catch (InterruptedException ignored) {
} catch (Exception e) {
logger.error("Pull Message Service Run Method exception", e);
}
+

logger.info(this.getServiceName() + " service end");

MR TFXA MRS IMAN AR, SiELEEIDefaultMQPushConsumerimplidpullCallbackit &, tFtEConsumerSHndsk—ittE2fE, HaBrokeri23X T
—PMIEGEBAIRIER,

REWAMENE-TR, MElFER, INFLEEOMEHENER. AP ERNARAZRERTINFERN, BRXTpullCallbackSIR, 7L
BRRXNESHEN, REMIBERETE,

SR, BHAR R BETI#TINFEE, AE7EConsumerln R AR AT IR E MIB T BATI EZHR .



PullCallback pullCallback = new PullCallback() {
@Override
public void onSuccess(PullResult pullResult) {
if (pullResult !'= null) {
/e
switch (pullResult.getPullStatus()) {
case FOUND:
/]
DefaultMQPushConsumerImpl.this.consumeMessageService.submitConsumeRequest (
pullResult.getMsgFoundList(),
processQueue,
pullRequest.getMessageQueuel(),
dispatchToConsume) ;

7
break;
/e

MXEIRATHY, SLRF_EE—ConsumeRequestZi2, MIR3TAYIXTConsumeRequestZi2, EMMNAREAIConsumerServiced g REIHISCIR,

XEA, mERIZOIXBITETF ConsumeMessageConcurrentlyService R 242 & —#EIERAOA/N, TIHFIEEHI M MMessageQueue FHIBUHEE.,

@Override
public void submitConsumeRequest(
final List<MessageExt> msgs,
final ProcessQueue processQueue,
final MessageQueue messageQueue,
final boolean dispatchToConsume) {
final int consumeBatchSize = this.defaultMQPushConsumer.getConsumeMessageBatchMaxSize();
if (msgs.size() <= consumeBatchSize) {
ConsumeRequest consumeRequest = new ConsumeRequest(msgs, processQueue, messageQueue);
try {//#F&iEthiEzConsumeRequest, &, E&IEH, 2 ConsumeRequest2HRHITHI., FRINMNRBEHRES, @B MERERNREEE.
this.consumeExecutor.submit(consumeRequest);
} catch (RejectedExecutionException e) {
this.submitConsumeRequestLater(consumeRequest);
+
} else {
for (int total = 0; total < msgs.size(); ) {
List<MessageExt> msgThis = new ArrayList<>(consumeBatchSize);
for (int i = 0; i < consumeBatchSize; i++, total++) {
if (total < msgs.size()) {
msgThis.add(msgs.get(total));
} else {
break;

ConsumeRequest consumeRequest = new ConsumeRequest(msgThis, processQueue, messageQueue);
try {
this.consumeExecutor.submit(consumeRequest);
} catch (RejectedExecutionException e) {
for (; total < msgs.size(); total++) {
msgThis.add(msgs.get(total));
}

this.submitConsumeRequestLater(consumeRequest);

ConsumerMessageOrderlyServiceBiE T — 1A%, BT T 2/, BHEET—TTI,



@Override
public void submitConsumeRequest(
final List<MessageExt> msgs,
final ProcessQueue processQueue,
final MessageQueue messageQueue,
final boolean dispatchToConsume) {
if (dispatchToConsume) {//FEIERMEAIMER], EEIRRZIEKR
ConsumeRequest consumeRequest = new ConsumeRequest(processQueue, messageQueue);
this.consumeExecutor.submit(consumeRequest);
}
+
//ConsumerMessageOrderlyServicedE X #consumerRequest
public void run() {
Jf oooa

final Object objLock = messageQueuelLock.fetchLockObject(this.messageQueue);
synchronized (objLock) {

//ennn
}

AT LEAFIIT 8, BRI ERE? SEaI0FE S HSEHAHEE—

--------------------------------------------------------------- . " Group™,
Order1_3 Order1_2 | Orderi_1 5
.‘ 'Ccnsumeﬂ .| )
b J i
""""""""""""""""""""""""""""""""" . / \“‘-.___,// '.
Order2_3 | Order2_2 Order2_1 i i
“““““““““““““““““““““““““““““““““ N
L/ N\
/ Consumer2 | ! :
............................................................... . L \\ / :
Order3_3 Order3_2 Order3_1 E .". ,-'

MIRESHATINEER], Consumeri@RXiERAES, MEBALBNERTIRRNER, WRAMBATIBL, IBAFE ConsumerigZHX[E—T"MessageQueueHIHIER
HEER, REBEREEFLHIT, MNEREIRFEREL, FTEHTE. LN HZE, MARIETHNE—MAIINEZMNMER, BRFE—TER
LIEETZF BT 8, AAMRR., RURERDIERL TRIEIRT O

6. ZFRHIBRGE 2T 2B PullMessageService5ERAY,

start/53EH, EYTHRZSEBSWRSHITNAL, SIFEEE—LRSMITIE, UEREH—EERESEE, HEETHNEREES. 8F, 2
E&mQClientFactory B #IE5N, Bai—TPullMessageService, SEFRAYHSIENER3ZHPullMesasgeService# 1T,

FriBH B, HSE 2@ Consumerfilid BSEIMAY,

//org.apache.rocketmg.client.impl.consumer.PullMessageService F#pullMessagersik
private void pullMessage(final PullRequest pullRequest) {
final MQConsumerInner consumer = this.mQClientFactory.selectConsumer(pullRequest.getConsumerGroup());
if (consumer != null) {
DefaultMQPushConsumerImpl impl = (DefaultMQPushConsumerImpl) consumer;
impl.pullMessage (pullRequest);
} else {

log.warn("No matched consumer for the PullRequest {}, drop it", pullRequest);
}

BINE—Fhpop TIFER th27EPullMessagService THpopMessage /5 A /A .
Ll s 2=
7. BEFPiRHQEINEERRS

MZBiIProducer£3%3H B AYTFE I K ConmerAIEUE B AT, HATALMHR L RocketMQF—NE RO EMEEREL, X MERZHA 7 EMARocketMQRT,
REZRHTIEREMAAEKEE.

1 Producerfa ;13



Producer &% BT, BIASHIEE tnTopic FAIFIEMessageQueue, HRAIBIEEEN S N EARMIMessageQueue ERIFER, MIAZELEEETFIIEE
AREKqueue ERIBER, MHFMessageQueueRDFREARRIBroker LR, FILUH Bth& & EEIRRERbroker £,

EZRNFREHRERE, ProducerfBillly, MREAMEE—TBroker LEXERRMT, BATIREREBHRBER—TBroker LAXHER. B, WMRIRH
BRI RAVFRIZHEBRIER, WBAL4EProduceriZEsetSendLatencyFaultEnable(true), XX FRLEBroker RERIMA N 2RITAIME, AIBMERHERA
ERINEILE,

Broker1
MessageQueuel |
MessageQueue2 |
Producer
MessageQueue3 |
Iy Broker2
f{,/ AT
Ity A MessageQueued |
A%
...-""-‘-‘ AY 3
Producer f&=—___ _ \_\ p
T ‘4 MessageQueue5 |
\
\q MessageQueueb |

ERAEFEELSERN, FJEE—TMessageQueueSelector, BITXTHEIRE R KL B SiEEIMessageQueue £, XFRIMRIEESBEE
.

2 Consumer i &3
Consumert 2 MMessageQueue N BN SEHITRHIIE , D REEBHEF HBEL.
1, SEES

AEHEEEXT, SSEBREERBIITEIX MopickIConsumer Group FAI— P SLBIENE], RocketMQRRERIAIEAIARAIBFEEES, ERIEA
R R EZ AR IR E RIEXIH—%&message queue,

MEBULPINBRERLE, HEMRIRFAEIFINAEE, RHESIERBqueue i EFILHIMNE T Equeuets B LS.

FRDER, #EMessageQueuefIEERZIDEITHIFE, BREFARANSREEZHTHOER. ABMNDENEEZRE M, D3I
AllocateMessageQueueStrategy FAJ7SFISCHLZE, BJLAEconsumerfiEiEset RKIEE . HIANER MMERNE RERNF DB R,

¢ AllocateMachineRoomNearby: $&E#HLERKIConsumerflBroker{ft 5t H B E—HE.

XA ERBE A A i@ id — P machineRoomResolver¥d &3 E #ConsumerfBrokerfIHL BTN . AEEBES|N B I —"19 B REE LT EIHEHIBrokerFl
Consumer# T Hc, —RRtR A EBAVFL) D R ERIE S = 08D B R .

RUXFRARICHN, BEATELEENET2RIFNG,
SRR AR A B AllocateMachineRoomNearByTest,
ERBIF: BrokerfUHEIEEAR: messageQueue.getBrokerName().split("-")[0], TiConsumerfIlEIEEH: clientiD.split("-")[0]
clinetiDY#3#753: JClientConfig.buildMQClientld 5%, #AhAOMNLAIDRIZE ZEH clientlPFETE }9IDCT-CID-0XAFHIF R .
o AllocateMessageQueueAveragely: TS, JEFiEMessageQueue PP BRE—HEE
o AllocateMessageQueueAveragelyByCircle: #1879 fc. BRAVLE—TEREE DB —"TMessageQueue,
¢ AllocateMessageQueueByConfig: R, BEIFIEE—TmessageQueued|R, EMNTFT1HER, BHIFIEEFBAT,
* AllocateMessageQueueByMachineRoom: 1 3ELERMEZH#ITHEL. X 2IBrokerName#]Consumerldc B EFILAIEE .

o AllocateMessageQueueConsistentHash, JRIEHAE NI {CiBAllocateMessageQueueConsitentHashTest, XM —HIEMRHE FRABERE—MEBT R
¥, BAN—TRBERNEEL, BIITRENTitHash#BRER EHHERHS,

EERNMEFIPENRNIET . ST DEERERXEN:



Broker1

| MessageQueuel |—
1 i

MessageQueue2
| MessageQueue3

I

Broker2
| MessageQueued |/ @
| MessageQueued |"'
| MessageQueueb |/

MNP EMATET, SRE—TIISLET—TConsumersLfl,
2, [MEE

[MEERXT, 8—FEEHMA/RBRAITI T TopicFIEEEEIH, MXHEEEEPEX—E, MEIME, MEAEConsumerpEEQueueld, Fil
Consumer#&l o ZIFTBRIQueue,

[HEERA T BREHEENEHRREENERFbrokerddh, MERFIEFHEHFR, AEFIHBTHIFECHERRRE,
ahdl 8B JL
0. siC5E@EMER
FHATRIE— LR, EREMTRISE,
:\ 4 = -~ -
8. JHEIAigit

1. RocketMQAYIFA X314

HEEA A HMBRAFPEEEAT A EEERE, MZEIORMEEEE—MREMRE, RIBAVRE, AN, WERBIAANGINET, 8— MM
mIBFHERERE, EEAIMRERNEZNROEAAT ., KB HAIMTRRIERoCket MQRANATEA ML E P RIFH B,

EHNBRRB 2R, BITESEEE— TRocketMQIER S E1Z T ILE ST, RocketMQE B EEXBHIEXHREFHEE, BIAKZTES{user_home}/storeE
K. XLEFEE R ATEbroker.confR B1TIEE .

[oper@worker2 storel$ pwd

Japp/rocketmg/store

[oper@worker?2 store]$ 11

SEHE 12

-rw-rw-r--. 1 oper oper 4096 45 19 2021 checkpoint
drwxrwxr-x. 2 oper oper 34 108 20 2020 commitlog
drwxrwxr-x. 2 oper oper 280 45 19 2021 config
drwxrwxr-x. 13 oper oper 4096 125 2 2020 consumequeue
drwxrwxr-x. 2 oper oper 31 125 23 2020 index
-rw-rw-r--. 1 oper oper 4 48 19 2021 lock



o FHENHEEDN=THES:
o CommitLog: TFf#HSHTEE. AREBHRINFFEANECommitlogXX &, CommitLogAZ MXHAHM, BTMXHEEKRIMG, ME—FKHE

BRmRBENXHEE.
o ConsumerQueue: fFfi#HEECommitLogiiZ5|, —TMessageQueue— X4, IR ZHRIMessageQueuetkMPLeE B EAH TR T —5
CommitLog,

o IndexFile: AT HEREWRMT —FEIkey T B EREWHBIIGE, XiPE I IndexFileXREHE BN ERFIMAIXS HEEBNERRE
5o, TR EEINTFHEX Y, TEICF— LR RITEE:

o checkpoint: #IEEFENE SR, EEmEEICFKcommitlogfF. ConsumeQueueX {4 IAKIndexFileXX & fE— /RIS E
o config/tjson: XL FRocketMQI— XA BEEEHITEERE. HlTopicELE. HEEARE. HASHEERBE0fset FFE—L(F
=]

o abort: X PMXHERocketMQRRFEIZF R ERXAN—MIRAX M. EFIRRAT, SEEMIIEIRE, MXARSHMBER, ERUFRER—LR
Siaail, BBl -OXF—LIFEEXARSER, X TabortXHMASNIE, EitRocketMQEARIXFIMT E—RARSZIFIERXAN, EEEM
S —LEEIRIRERHERIE.

BERRHBFEEEH, WTE:

Topic, Queueld, Message

commitlog getMessage

Message Tag

CommitLog Offset | Size HashCode

commitLogOffset,
msgSize, tagsCode

ConsumerQueue : jiBHBEEIAFY

dispatch

minOffset consumerOffset

Consumer

Producer

Key Hash |CommitLog Offset | TimeStamp | NextindexOffset

T - - -

phyOffset. keys

|
|
Header Table Index linked List : IndexFile : 3235|3244
|
|

dispatch e e e e —————— e e

CommitLog

BRI, ProducerRIIRMFAIBEHEE, TER2BTH Topic, Broker#lgi—TFECommitLogXEHH, AED BIMEConsumeQueueX&FIndexFilefE™
RS, FREENEBEHTEERE, XMSTRERNFLRIURDER BIRXAE, IDEEMRIRMEREER, MttKafkaZX R, SEFHK
SEEFTERIPartitionXXff, BB AN. HTopictbBZA, XiERPartition S REBIET SHRTE], FlAKafka R KBS ZTopictins. MRocketMQAY
XFRIERERA, EZTopickizRT, MBMLEBRBET.

RS R L

CommitLog XA/ NEBEER . XERHELAICommitLog S L 7ZERYSE — 5l B M Offset,

ConsumeQueue X FEZINBE RS HITEHERS|, 1 XHFTHFRocketMQHI— MMessageQueue, X FHINHEE TS M MessageQueueFHY
SHBECommitLogXH HhHRIEE, X, HBEF @I ConsumeQueueXH, FiATLARIEZICommitLogX 4 HEBAYEBICE, THHBET
ConsumeQueueXHHHETEHE, RfR7FTEconfig/consumerOffset.jsonX &,

IndexFileX 4 T EZHBNHTREWTH B RS, HBEWTHEEMEERN, BidConsumeQueue X4 BBETRIEBIREAT, ERUNSEESIEEN EEHTHY
%, IEEiRBMeessagelddEMessageKey R ZE X4, thaRocketMQEIRIRH| & AIH BMBINEE, ConsumeQueueXHRAGEA T ., IndexFileXX 2
FSREENXSE BTN, MHUXERLERESH%, AR EEREEDR, MeRANNEsE. B2HESE, ththE— EER/NIIXHE,

THRT RocketMQRYRLERFANIRE, & TRIAVIM AT MR L /L MM OISR, BN H#TRocketMQETIRIB,
1. RocketMQATRAXHNENEE, 5INT MKafkaZHIRFENE, ERXMNFSEREEARERE?

2. RocketMQ7Ebroker.confXX /1, 2447 RIER AKX IE B IflushDiskType, BRI MEBEINASYNC_FLUSH BRI SYNC_FLUSH BHRIZ, XFAMm
BARNARISTAHNR?

3. RocketMQEMEXL HEXHHITEAREBMHAFN? XHNR—EBA, REEFEREH. RocketMQEIAEIRANE?

Hit, FAIMERE—EERBRMNEM, XEWNRocketMQEFEEXHREMMNT#, ERREXHMIZIT, BTFRUZERocketMQII=E1EEER,
RocketMQAN{T{RIEConsumeQueue. IndexFileFiNZE3|X {45 CommitLogHEEEIT3F? MEHRIEE SMTBEFER? MERIEXESHIBAELE? 5
%, MRMFBEEMERocketMQIXE = FEAIRERIZLEIT, BLAERRREIFBHPERR,

MTNNBOIEREE, FANEVERIBIIHETSRIFEHE.



2. commitLogE \
SHETFEMEMINOTE: DefaultMessageStore.asyncPutMessage 5%

BAKREXDNAEN? XTARAMUBETELSER., AR LUEZIBrokerdb i Producer & i%7H 2 AIE K ISendMessageProcessors,
1. ERTEEE NG, T

DB, Sei@idtopicQueuelockBixFl, EAEIER AMessageQueuefIBMIfE NHRA, BIXIFIRATMRIER—TMessageQueuefIEIBRIZINFESAH .
RiEBidputMessageLock 5 NIRIE., RIEE—NZ), RE—PMEIEESNEE.

24b, putMessagelLockB] ARIERE B 15 Bk R ESpingLock B iEsiif EReentrantLock ATE N, BESHE—E=IXCASEEIZS8, ReentrantLockffi—
JRCAS, ETEIMMEE, EEBIE%RRunlockfIIMRIREE, REZSH(EAELAT) . MENXFETNMREAERIEES, ZEEEHZL, EEH
ReentrantLock, JE/WCPUTE:, ZEIGEMAHEL, NWESHBRD, SEBNEEER.,

2. CommitLogX 4 EIZRBINFSHNARE AN,

FAR2INFS? EX—EHERHR. IRMEZRGKTRIIFEREAEE. FIAEERocketMQBIARSIL,

result = mappedFile.appendMessage(msg, this.appendMessageCallback, putMessageContext);

X mappedFileZRocketMQHE 2 LI AY— P DefaultMappedFlle, appendMessage/SEMEXFIRFES, RIFASEIREG, L@/ \BRXEESEEE,

fEappendMessage /5 iEH I8 EbyteBufferfIEANME, RMNXEREFIEBEAN., AREKNENBiE, fEappendMessageCallbackidoAppendrsik
., EXPMHEERTIUERICommitLogl—&ICRIIEE AT,

3. HEBANEUERE

N AREFRBEE XS NEIPageCacheZH, XEMTRMERN. REBARRIRFRLE, BRESAEE, 7THRARIMEFRESR, RocketMQZEIEIZEHF
BXMHER? CommitlogXHENMIERE, MaHThE

return handleDiskFlushAndHA(putMessageResult, msg, needAckNums, needHandleHA);
BNTEDTNERD DM, diskFlushRlE, HARREMNES,

3. XHEFRIBSZERIE

RocketMQLII TR E A FENRIEHAREE, fEbrokerFlBEXHE, flushDiskTypeSEHGBIMNEHEBEREAR ., X TSEAEM MIERSYNC_FLUSHT
ZEE$RIZ, ASYNC_FLUSH ,

XTEALHBNSTRRNOXS), FHRIEEMEBrokerE NEENETRUMHITRE., R—FEEBMATRRE, IHMIALHE, IHLEREUE
B, I—RNEHTRRE, IMESTRIE, XHRERAZNONITREES. BAFLIREMFTLHNE? KIFNGEIRZIFEHEILE—T,

AO: CommitLog.handleDiskFlush
org.apache.rocketmg.store.CommitLog FAIGroupCommitServiceZ&i2fIrun753%

REFRETHTRALSHES FLRENARELENG, XEARZSMBURSHEENIRIT, YTRMNEBMITEARNAZSAEIEFTANELEN.



@Override
public CompletableFuture<PutMessageStatus> handleDiskFlush(AppendMessageResult result, MessageExt messageExt) {
// Synchronization flush EI¥RIE
if (FlushDiskType.SYNC_FLUSH == CommitLog.this.defaultMessageStore.getMessageStoreConfig().getFlushDiskType()) {
final GroupCommitService service = (GroupCommitService) this.flushCommitLogService;
if (messageExt.isWaitStoreMsgOK()) {//#iZrequesthORH{EMECESXAEIZER T RIZHBIATE, ZRIASH.
GroupCommitRequest request = new GroupCommitRequest(result.getWroteOffset() + result.getWroteBytes(),
CommitLog.this.defaultMessageStore.getMessageStoreConfig().getSyncFlushTimeout());
flushDiskWatcher.add(request);//XERZMZRIZE T,
service.putRequest(request);//SEFR#tfTRIZR, RIZIRBIESTHIA, BT,
return request.future();
} else {
service.wakeup();
return CompletableFuture.completedFuture(PutMessageStatus.PUT_OK);

+
H
// Asynchronous flush
else {
if (!CommitLog.this.defaultMessageStore.isTransientStorePoolEnable()) {//Eikfalse
flushCommitLogService.wakeup();
} else {
commitRealTimeService.wakeup();
+
return CompletableFuture.completedFuture(PutMessageStatus.PUT_O0K);
¥
}
SRERTRHIE

[E45 il £ 3833 GroupCommitService2 Y, % RIZHIRIE:

HBKBEAN—

requestWrite GroupCommitRequest

requestRead GroupCommitRequest

{(RER10Z=F0D
doCommitfl#Z
> {RER10=7D
swapRequest EEX1%35HE
doCommitffl&Z

EMEEWIIMNEEFNIRT, TNERNRESSH LR THBE—RIEEE.

ZRENARSRENSLREN, SEREMRELRIEMER-FHERHTIRRE, BRMERHONERNEAH T AEE, ENRENER ZXE
ERIEDRIRE—TRENRE. TTMEMORARRBIREFEE, SEREAFTRRANIONE, XELFEREMMEIA:



1. BHR/\RXESRELHZFIMRIDEERE, BRNEERREETHESP, WEMFEER. ER, ZMERZ, RocketMQMELRIZERFSESTE
HEZMIEN, BIKE, HES5\PageCache BZBEISAME, XPEEAEZRENEEN, XEWERFSBMBEERNATLRE, BT AETEBIHIANEE
BE R URIEESREE?

2. MRocketMQFRIAEE, WFRIZIRE, HATAREENEEAABMEATER. SABRERELITIMER, ERERTMAN, Ba, EFL2AUEEH
TKafkaPHIRIZINE 2 EARERN? FIZERE Elog.flush.interval. msB] LA E A 115?

REERTRIE

ZIANBERT, 2{FACommitRealTimeServicetkfe st TRIE .

this.commitRealTimeService = new CommitLog.CommitRealTimeService();

BPFERI BT EMABTEH R L, MBRE—RNE, FRE. RRERHREXHETE.

BRAE, BRI TSR

//3REXER BRORIZ [BIFRAT 8], BAIN200ZF)
int interval = CommitLog.this.defaultMessageStore.getMessageStoreConfig().getCommitIntervalCommitLog();

try{
boolean result = CommitLog.this.mappedFileQueue.commit(commitDatalLeastPages);//EERE{E3commitWhereZ4]

CommitLog.this.flushManager.wakeUpFlush(); //waitForRunning&FEZELFE, wakeupfGaBEHITERR

this.waitForRunning(interval);//{KEE— X [EIFRATE)
} catch(){

b

//RZEW, B, ZZ TR,
boolean result = false;
for (int i = @; i < RETRY_TIMES_OVER && !result; i++) {
result = CommitLog.this.mappedFileQueue.commit(0);
CommitLog.log.info(this.getServiceName() + " service shutdown, retry " + (i + 1) + " times " + (result ? "OK" : "Not OK"));

XBERIFIAIZRocketMQIT FEALIRMF RITH], AMBEIIUFETE—T ., RocketMQIE{# T —E S LMAICountDownLatch2 T B2 IR A TEAETS
BE, {EFICASIREICountDownLatch2fjcountDowni&fE., BR—1EEMBEI—IRCAS, RINE, ARA—RcountDown, X CountDonwlLatch27E
Java.util.concurrent.CountDownLatchiEft £, SEM TresetIhil, XHRLAHITHNRER, NMRMATIUCH LFREFME, BARXBE—PTHENTEY

/Mo

4. CommitLogEMEHI

AO: CommitLog.handleDiskFlushAndHA

EEEMDefaultHAServiced, RERBMIRFBIH=1FIFHE,

//DefaultHAService#start

@Override

public void start() throws Exception {
this.acceptSocketService.beginAccept(); //#4EPEMIKIER
this.acceptSocketService.start();
this.groupTransferService.start(); //EMEH, RETHERX
this.haConnectionStateNotificationService.start(); //EMEH, BMTEBx
if (haClient !'= null) {

this.haClient.start();

}

XE 5 Mastertg ki 2acceptSocketServicefgroupTransferService, HEHlacceptSocketService EE =4 Master5Slave Z [B]IITCPIELE,
groupTransferService X BES5 T ML EHIF X, MslavetBxkNIZhaClient,

ETHPXTEMNEL EHS BLERTIRE, TEERERN, BLAXRA, TR T LR BNEETNEENS, BXMNBNRFURANERR—
T,

XERMREM N ERKIEAMTT
1. groupTransferServiceE# KA T EZEMBufferfy75i%, FI XM S RERocketMQHRRIFFEIATH, MAIMEALESHRIERN—FER,

2. FEEMELH, RocketMQX FIAEHITIRENER, BEEMF T TEHINettyiERA R, MEAERERAIJavalINIOFRITE,

5. 49 & ConsumeQueuefllindexFile



LCommitLogE N—5HBJG, 7EDefaultMessageStorefstart}5i5H, SBM— 1 EA LT EreputMessageService, SRR E X 7EDefaultMessageStore
A, XTEELESRIZEMMSERE CommitloghRMEMN—HER. WRAMCommitLogdBFIVEES AN, Mafl&—RdoDispatch,

//org.apache.rocketmq.store.DefaultMessageStoredfReputMessageServicesLizs
public void doDispatch(DispatchRequest req) {
for (CommitLogDispatcher dispatcher : this.dispatcherList) {
dispatcher.dispatch(req);
}

dispatchListF & F & 29 SLH 2 CommitLogDispatcherBuildConsumeQueuefICommitLogDispatcherBuildindex, SEBHLE X £
DefaultMessageStored, {14 5l ki ConsumeQueue 5| FlindexFileZR5|,

BRREIZIEIERE R, AMBREFAMBTHR.

HE, MRERSHEESH, REMCommitLogflConsumeQueue. IndexFileSXEA—3, HHEEE ACommitlogfg, &E D KEIRSIME, XIEHEMER
T . DefaultMappedStorefload /55 R T IRE R I XHRIAGE, NOfEloadiiE,

6. THAST {4 RR AL

A[: DefaultMessageStore.addScheduleTask -> DefaultMessageStore.this.cleanFilesPeriodically() 1
DefaultMessageStore.this.cleanQueueFilesPeriodically()

EXNAEREBEHNFANETE, cleanCommitLogService FBEMIBR T EAICommitLog {4, cleanConsumeQueueService AR ITEARIConsumeQueuefl
IndexFileXX 15,

EMIFRCommitLog S {4 hd, Brokere&Bmfga%IE, S60%), MECommitLog. ConsumeQueueXfd, FAEXNIBT 72/ \FHOEIEHITHIFR, BFEIR, A
BT, RocketMQRARFIRAMEIE., X PEIEIF AE L fileReservedTimeXREL & .

RS HAS PR, AR MEENSGE, — TR, B2 THARMERIORE, thiiZbrokerconfEEEEdeleteWhenBlE, BIMNEZHMEMENAER, &
FEEh ST R HMER. X ENERRIAR72%, FIAfEbroker.confXHHHhEHI, EBERAENI5, H/IVENIO0.,

SRIETEMIBRConsumeQueueflindexFile XX {4RS, £EMECommitLogHAIAIER/)\Offset, AGEMIFRITFHITIT,

FEEIEME, RocketMQIEMIFRTHICommitLogX b, HAMERESREHMEET. FINNREHEKINIRBHIES, SHIREEREMIRE, EMRE
BEXH.

RocketMQEN XA EEERIZ /O O7EDefaultMessageStorefstart /5554, BAMESEMNT:

M i datiana
I—D— MessageQueue Request :.;;Séj geservice — e R EE
o
E=FEE o 2Eine — I,ﬂ Broker
Producer EEE?: —
g §§z?_ié-§!l
I e !
Y FARE ConsumeQueueDispatcher IndexDispatcher
el o ! REEEEATES
| ERTEE . .
3;});'# !
CommitLog - IndexFile #|  ConsumeQueue |————F )7t

7. XER5IE
TRTABSOXHEENNHZE, BERIIRER—TFRocketMQIIZS IR,

1. CommitLogXHHIA/NEEIER, BREFEHENENEEETKERTEEN, BAEXASEorg.apache.rocketmg.store.CommitLogdit&EEE
KENGE



protected static int calMsglLength(int sysFlag, int bodyLength, int topicLength, int propertiesLength) {
int bornhostLength = (sysFlag & MessageSysFlag.BORNHOST_V6_FLAG) == @ ? 8 : 20;
int storehostAddressLength = (sysFlag & MessageSysFlag.STOREHOSTADDRESS_V6_FLAG) == @ ? 8 : 20;
final int msgLen = 4 //TOTALSIZE

//MAGICCODE

//BODYCRC

//QUEUEID

//FLAG

//QUEUEOFFSET

//PHYSICALOFFSET

//SYSFLAG

8 //BORNTIMESTAMP

bornhostLength //BORNHOST

8 //STORETIMESTAMP

storehostAddressLength //STOREHOSTADDRESS

4 //RECONSUMETIMES

8 //Prepared Transaction Offset

4 + (bodyLength > @ ? bodyLength : @) //BODY

1 + topicLength //TOPIC

2 + (propertiesLength > @ ? propertiesLength : @) //propertiesLength
+ 0;

return msglen;

a

NGO N NN

R A T T TIE T S S S S

ERABERMICREARNAREE, FiURocketMQTERIRTFCommitLogX Y, #EEMEZLRICommitLogXH=EEH R, MRAFBLIE, MEMIEZ—
CommitLogX . XHEHURIERNRBSE.

2. ConsumeQueueXHEFERINFHBEZINEERS|. MMHEDUFEIIMRocketMQHFAI—MessageQueue, XEXTFHIXMHERTED
MessageQueueFIRIE BECommitLog XA HHRRIEE, X, HEF BT ComsumeQueueXXff, FaJAMRIEILZICommitLog X REMIBAYHE BB .
TE &EE 7 ConsumeQueue XA SR EEHE, S1RTFEconfig/consumerOffset.jsonX X,

X&EEM: B ConsumeQueue X HEEH30 A TEE AN 20byteFIEIBIRAR, FIBRNABEIE: msgPhyOffset(8byte, JHEEXHARAIEIANL
B)+msgSize(4byte, HBEENXMHH HBKE)+msgTagCode(8byte, HEMtaghyHashid).,

msgTagZ2FERRSIME—#RH, FIIN, HRERBETagIBEBNLERIFESH.

£ConsumeQueue.javaifiE—PNEECQ_STORE_UNIT_SIZE=20, XMNEEMIRT—TNEIBRIAN,

30, 7EConsumeQueue.javaiffE—%ConsumeQueue &3 |G 1, MEXFEIERE— B ITHRIVEEER .,

private boolean putMessagePositionInfo(final long offset, final int size, final long tagsCode,
final long cqOffset) {

if (offset + size <= this.maxPhysicOffset) {
log.warn("Maybe try to build consume queue repeatedly maxPhysicOffset={} phyOffset={}", maxPhysicOffset, offset);
return true;

b

this.byteBufferIndex.flip();
this.byteBufferIndex.limit(CQ_STORE_UNIT_SIZE);
this.byteBufferIndex.putLong(offset);
this.byteBufferIndex.putInt(size);
this.byteBufferIndex.putLong(tagsCode);

3. IndexFileX¥+FERMBNEEINER., tIVEREERRARIIFREKeyFtimestampt@ZIE R, MHINXHBLLREEH, FTRWHEBREESE, MR
B&E, ERHEE, hthE—TEERNEXHE,

XN AL indexHeader (BIZE 40byte)+ slot(BEE500WS, S EE20byte) + index(5xZ500W*41, M EIE20byte) = PNEBD AR .



indexFile AN AEME A ZRIEINE, TTIASZE—TERMNIE: https://blog.csdn.net/roykingw/article/details/120086520

ARG, THEREXHENBTARR? TENERESNGME— T,

9. IEEHBHLE

1, RiEER

B#liRANRocketMQAR1g {7 AFIERE SEMG, —FEIBEBENIEIRER, BIIEMessageFIZE—"MessageDelayLevelZ#,, II[118 T3 E’JLJB,&
Bll. B—MEIEEETENRESR, BidEMessageFIRE— T DeliverTimeMSIEE —MLongZR BRIV R AT B =, B THE RS, RocketMQRBmAIEH

Sho

IEIRE B RRocketMQIBLEEIMQ =@, IFEBFEN—TINEE, BN, ERESHERNEFRIETEEBLNINET R, HIIERMBRME
RocketMQR AR ITIXFMIEIRHE BHHIAY .

2, FBESR
EERAEE— IR RSIERY S

ZIMERNLE TR EMessage I8 E—MMessageDelayLevel S5, W18 PMEIRFF, FAEBrokerd& i — N EIARSchedule_TopicER, XNEBTHE
181N BABY, SIRI18MNMERRF. HEBETRZE, RIFIEEBEANSchedule_TopicERFIRIAIRAT], AESIERITEZT, ﬁ’ﬁ?ﬁ?ﬂﬁhﬂ}\ljﬂ WRAHE
FHHITHZE,

XEIEIREEH—TMREEMNE A MRS scheduleMessageServiceskREIR, iz Ebroker/Banbdth—iEEiNE
1. HEBAIRLEAEITopicH
BrokerfEAMEH B ZHI, RIFM—RIINE T, RHFIEEE, WHEM—LLE, HPMaERESMLE,

HrHookUtilsFB—1757%, MATEBroker bR B 2 BINIEIRE S —LE4S TR0 IE

public static PutMessageResult handleScheduleMessage(BrokerController brokerController,
final MessageExtBrokerInner msg) {
final int tranType = MessageSysFlag.getTransactionValue(msg.getSysFlag());
if (tranType == MessageSysFlag.TRANSACTION_NOT_TYPE
|| tranType == MessageSysFlag.TRANSACTION_COMMIT_TYPE) {
if (!isRolledTimerMessage(msg)) {
if (checkIfTimerMessage(msg)) {
if (!brokerController.getMessageStoreConfig().isTimerWheelEnable()) {
//wheel timer is not enabled, reject the message
return new PutMessageResult(PutMessageStatus.WHEEL_TIMER_NOT_ENABLE, null);
Y /ERBIEER R AVEIRTE R
PutMessageResult transformRes = transformTimerMessage(brokerController, msg);
if (null != transformRes) {
return transformRes;
}
+
+
// Delay Delivery
if (msg.getDelayTimeLevel() > 0) {//HEBEEILERRK7
transformDelayLevelMessage(brokerController, msg);
I
}

return null;

XN APHIE BB MR THE, MEREREE, MAakLIRAAE N TopicH,
BEEERRAIIERE S, #iBFSCHEDULE_TOPIC_XXXX TopicH, IJFI¥tRMIEREZ,

transformDelayLevelMessage /5 /A S ESUE BRI B iR TopicFIPAT, 1#E TEBrokerfiaEH BB ERHE—HBEANIRARNENIEIRTopicH, XM Topic T
ZRIN8BATY, FRXTRI18 M FIRAIIEIR R A


https://blog.csdn.net/roykingw/article/details/120086520

//K9 BEEIEREFIAGER, EiZiE1FEl SCHEDULE_TOPIC_XXXX TOPICT
public static void transformDelaylLevelMessage(BrokerController brokerController, MessageExtBrokerInner msg) {

if (msg.getDelayTimeLevel() > brokerController.getScheduleMessageService().getMaxDelayLevel()) {
msg.setDelayTimeLevel(brokerController.getScheduleMessageService().getMaxDelayLevel());

}

//REBERMIREIATopicFIBATY

// Backup real topic, queueld

MessageAccessor.putProperty(msg, MessageConst.PROPERTY_REAL_TOPIC, msg.getTopic());

MessageAccessor.putProperty(msg, MessageConst.PROPERTY_REAL_QUEUE_ID, String.valueOf(msg.getQueuelId()));

msg.setPropertiesString(MessageDecoder.messageProperties2String(msg.getProperties()));

//MERREAERI TopicHIFATI

msg.setTopic(TopicValidator.RMQ_SYS_SCHEDULE_TOPIC);

msg.setQueueld(ScheduleMessageService.delayLevel2Queueld(msg.getDelayTimeLevel()));

TEER B SRVERER, #EIrmg_sys_wheel_timer TopicH, WFIEEHO,

transformTimerMessage /5 AR WIBE T B RAYIEIRE EHTIRE, MRTLBEIBEMNER, RFESCEH SR B RTopicHAT, T HBrokerfiaiEEE
%85 Irma_sys_wheel_timer TopicH, FFIEZEHO

//K9 HEENBRIVERER, $¥8EIrmg_sys_wheel_timer Topic®
private static PutMessageResult transformTimerMessage(BrokerController brokerController,
MessageExtBrokerInner msg) {
//do transform
int delayLevel = msg.getDelayTimeLevel();
long deliverMs;
try {
if (msg.getProperty(MessageConst.PROPERTY_TIMER_DELAY_SEC) != null) {
deliverMs = System.currentTimeMillis() + Long.parseLong(msg.getProperty(MessageConst.PROPERTY_TIMER_DELAY_SEC))
* 1000;
} else if (msg.getProperty(MessageConst.PROPERTY_TIMER_DELAY_MS) != null) {
deliverMs = System.currentTimeMillis() + Long.parseLong(msg.getProperty(MessageConst.PROPERTY_TIMER_DELAY_MS));
} else {
deliverMs = Long.parselLong(msg.getProperty(MessageConst.PROPERTY_TIMER_DELIVER_MS));
¥
} catch (Exception e) {
return new PutMessageResult(PutMessageStatus.WHEEL_TIMER_MSG_ILLEGAL, null);
}
if (deliverMs > System.currentTimeMillis()) {
if (delayLevel <= @ && deliverMs - System.currentTimeMillis() >
brokerController.getMessageStoreConfig().getTimerMaxDelaySec() * 1000L) {
return new PutMessageResult(PutMessageStatus.WHEEL_TIMER_MSG_ILLEGAL, null);

}
int timerPrecisionMs = brokerController.getMessageStoreConfig().getTimerPrecisionMs();
if (deliverMs % timerPrecisionMs == 0) {
deliverMs —= timerPrecisionMs;
} else {

deliverMs = deliverMs / timerPrecisionMs * timerPrecisionMs;

¥

if (brokerController.getTimerMessageStore().isReject(deliverMs)) {
return new PutMessageResult(PutMessageStatus.WHEEL_TIMER_FLOW_CONTROL, null);

}
MessageAccessor.putProperty(msg, MessageConst.PROPERTY_TIMER_OUT_MS, deliverMs + "");
MessageAccessor.putProperty(msg, MessageConst.PROPERTY_REAL_TOPIC, msg.getTopic());
MessageAccessor.putProperty(msg, MessageConst.PROPERTY_REAL_QUEUE_ID, String.valueOf(msg.getQueueId()));
msg.setPropertiesString(MessageDecoder.messageProperties2String(msg.getProperties()));
msg.setTopic(TimerMessageStore.TIMER_TOPIC);
msg.setQueueld(0);

} else if (null != msg.getProperty(MessageConst.PROPERTY_TIMER_DEL_UNIQKEY)) {
return new PutMessageResult(PutMessageStatus.WHEEL_TIMER_MSG_ILLEGAL, null);

}

return null;

2, EEERFHIFGES, LIREHAEEILSEER Topic

EREEREFRRRNTopic T 2fE, ETRMEBERMN—RIINENES. WRNEEITE, BIHEBEEREEProducerf2ZXi S5 TopicHlQueued, X
R AIMIEEHOEREHE T .

IXMEEREIIZIO RS EscheduleMessageService, it EBroker/Banid 2 R—NINREA Y, HEBrokerControllertBir—i2tai2, X MRS REmastertm b
B, MiEslaveT R ERERIXKAIX MRS .



//org.apache.rocketmq.broker.BrokerController
//K4 Broker[ENameServe ri#fTOHkEM
if (!isIsolated && !this.messageStoreConfig.isEnableDLegerCommitLog() && !this.messageStoreConfig.isDuplicationEnable()) {
// ZEEABHAEEIRE BMscheduleMessageService, XEERSE R EMaster LEED.
changeSpecialServiceStatus(this.brokerConfig.getBrokerId() == MixAl1l.MASTER_ID);
this.registerBrokerAll(true, false, true);

//FEERFEMNEscheduleMessageService
result = result && this.scheduleMessageService.load();

// BINBAE
public synchronized void changeScheduleServiceStatus(boolean shouldStart) {
if (isScheduleServiceStart != shouldStart) {

LOG. info("ScheduleServiceStatus changed to {}", shouldStart);

if (shouldStart) {
this.scheduleMessageService.start();

} else {
this.scheduleMessageService.stop();

¥

isScheduleServiceStart = shouldStart;

if (timerMessageStore != null) {
timerMessageStore.syncLastReadTimeMs();
timerMessageStore.setShouldRunningDequeue(shouldStart);

EE:J:RocketMQE’JEMWmﬁ? iR, FIAMEEZERXPMRSNESE, EPORDENslavelIFiEX MRS, PAmasterlIMERHRS . HE, BMED
BRI master, REMRBEN—IR. FTATEScheduleMessageServicefstart/53E/, FiEIE— N CASIRIERIRIERSZHBIIRES.,

if (started.compareAndSet(false, true)) {

BENCASERERMRIET E/GHE, B—iYERHE—1DeliverDelayedMessageTimerTask#fi4T, XfA R, LBNMEREERSREM T —PEMRILE.

ScheduleMessageService B[R 1F #HH1T—executeOnTimeupfES, FHEEMERATIFRE NIEE TopicH., KB HScheduleMessageServiceH#y
DeliverDelayedMessageTimerTask.executeOnTimeup/5i%.,

TEexecuteOnTimeup53EH, MAEEIHESCHEDULE_TOPIC_XXXXiXMNTopic FHIFfEmessageQueue, #AFIFHEIXEMessageQueuedd il
ConsumeQueueXff, KELFSBLETAER, ITEMAINEIRE, MRERNENREER], METVBEEREE. NRERNEET, METEDEME.,
B B2 FE R B R Topic T,

#org.apache.rocketmq.broker.schedule.ScheduleMessageService
private boolean syncDeliver(MessageExtBrokerInner msgInner, String msgId, long offset, long offsetPy,
int sizePy) {//#iEX M processhy, J§MessagefIiEB4EE T\ EEEMTopicilQueue,
PutResultProcess resultProcess = deliverMessage(msgInner, msgld, offset, offsetPy, sizePy, false);
PutMessageResult result = resultProcess.get();//i@TasyncPutMessage/si&IEE %%
boolean sendStatus = result != null & result.getPutMessageStatus() == PutMessageStatus.PUT_0K;
if (sendStatus) {
ScheduleMessageService.this.updateOffset(this.delayLevel, resultProcess.getNextOffset());
I

return sendStatus;

IR BRSEI A R XA



ScheduleMe

e i
4, EBEEFREECommitlog ssageService

3. EEEEREEEEE

\ ConsumeQueus
=]
ez @E}&? =ToPIAl | commitlog |2, e52EERNFI=] Schedule Topic_
h e XX

6. IEEEEE 8N TopicRRIENE

ConsumeQueue
target

5, EiEEEFEIEHBiRTopic—®

MScheduleMessageService FIAIEIRIE S EE B E B IXHER:

public void executeOnTimeUp() {
ConsumeQueueInterface cq = ////#%ZFFERBAFIFIRIAIConsumeQueues {4
ScheduleMessageService.this.brokerController.getMessageStore().getConsumeQueue(TopicValidator.RMQ_SYS_SCHEDULE_TOPIC

delayLevel2Queueld(delayLevel));

/e
ReferredIterator<CqUnit> bufferCQ = cq.iterateFrom(this.offset);
VL
long nextOffset = this.offset;
try {

while (bufferCQ.hasNext() && isStarted()) {
CqUnit cqUnit = bufferCQ.next(); //FREX—%ConsumeQueueitx
long offsetPy = cqUnit.getPos();
int sizePy = cqUnit.getSize();
long tagsCode = cqUnit.getTagsCode();
[/
//ItEF—1ConsumeQueue T E, T—IRIFEMMIX IS FFA.
nextOffset = currOffset + cqUnit.getBatchNum();

long countdown = deliverTimestamp — now;

if (countdown > 0) {//FEZVFERATE
this.scheduleNextTimerTask(currOffset, DELAY_FOR_A_WHILE);
ScheduleMessageService.this.updateOffset(this.delayLevel, currOffset);
return;

+

//3REXCommitLog YLl 2
MessageExt msgExt = ScheduleMessageService.this.brokerController.getMessageStore().lookMessageByOffset(offsetPy,

sizePy);
if (msgExt == null) {
continue;
}
MessageExtBrokerInner msgInner = ScheduleMessageService.this.messageTimeUp(msgExt);
[/eenn
/ /RS T FEAE

boolean deliverSuc;
if (ScheduleMessageService.this.enableAsyncDeliver) {//H&#%#%, Eikfalse

deliverSuc = this.asyncDeliver(msgInner, msgExt.getMsgId(), currOffset, offsetPy, sizePy);
} else {//K9 EEERRFIMIEREBRELRE

deliverSuc = this.syncDeliver(msgInner, msgExt.getMsgId(), currOffset, offsetPy, sizePy);

if (!deliverSuc) {
this.scheduleNextTimerTask(nextOffset, DELAY_FOR_A_WHILE);
return;

+
} catch (Exception e) {
log.error("ScheduleMessageService, messageTimeUp execute error, offset = {}", nextOffset, e);
} finally {
bufferCqQ.release();
¥
//BET—RES
this.scheduleNextTimerTask(nextOffset, DELAY_FOR_A_WHILE);



RE. XBRAHE, WRIEFEConsumeQueue XMV, AIRZETEMRET 240, ERUMRERT ConsumeQueue XL, T ARIBMIAY
R E|RocketMQELSLHIZ7EBrokerif, — T EBHERE —HE#THE, AT RBETERERNENY BRI, MX, HXERSBERNAT 3
RocketMQi#t{T B E XINREY REVRIFIISE,

SR, MRGEEORADFT T ENE, FTNH N EMEZNRIENREE. AAREREREMLS, MHEEAUHTAM. ERNETRAMAIRE
HIZ—MEEZOMNEE, SMERBERENIRITREE, MRocketMQESMELL T —MREMSE,

3. EEMREMNERES, BINELEEHRITENITE
WTEENERNERER, A —MOEELTERAE, FEtimerMessageStore,

timerMessageStore2E& scheduleMessageService—iehnE.

//K8 mn#itimerMessageStore, ZMRIETERTEMAVIERES
if (messageStoreConfig.isTimerWheelEnable()) {
result = result & this.timerMessageStore. load();//4bHBH5E R (6] R AOAE R 2
}

EIXNMoad FERSIBEA—NinitService 53%, ME A MLOETE

public void initService() {
enqueueGetService = new TimerEnqueueGetService();
enqueuePutService = new TimerEnqueuePutService();
dequeueWarmService = new TimerDequeueWarmService();
dequeueGetService = new TimerDequeueGetService();
timerFlushService = new TimerFlushService();

int getThreadNum = Math.max(storeConfig.getTimerGetMessageThreadNum(), 1);

dequeueGetMessageServices = new TimerDequeueGetMessageService[getThreadNum];

for (int i = @; i < dequeueGetMessageServices.length; i++) {
dequeueGetMessageServices[i] = new TimerDequeueGetMessageService();

}

int putThreadNum = Math.max(storeConfig.getTimerPutMessageThreadNum(), 1);

dequeuePutMessageServices = new TimerDequeuePutMessageService [putThreadNum];

for (int i = @; i < dequeuePutMessageServices.length; i++) {
dequeuePutMessageServices[i] = new TimerDequeuePutMessageService();

XAMZOServiceRE A TimeMeessageStore A L MZIOBA TS BT IR E

protected final BlockingQueue<TimerRequest> enqueuePutQueue;
protected final BlockingQueue<List<TimerRequest>> dequeueGetQueue;
protected final BlockingQueue<TimerRequest> dequeuePutQueue;

private final TimerWheel timerWheel;
private final TimerLog timerLog;

B R R BX Y
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TimerMessageStore

TIMER TOPIC ORIGIN_TOPIC

ERLE S WEBEHR

TimerEnqueueGetService TimerDequeuePutMessageService
enqueuePutQueue dequeuePutQueue

i

TimerDequeueGetMessageService

\

dequeueGetQueue
Y )
TimerEnqueuePutService TimerDequeueGetService

timerFlushService

RE, MOKTERIES, REA—TimeWheelBf[EACAMRAIMEN, XEMERNESHNABBIFEZHN—FEE. IMBEENZL, HLHMENH. WIEARE
RS, KB E R HERR AR
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RESTMBIBAEZRMY, EAR—TZE, ERELER—TEX, MERSXT)

2. HERg ERE-TMEHEEMRLNDY), EHSRERR @SSP —8). EHHERANSot(FHiEainzlE), MEHAEEIIMNEE S
R, MRNRIslot LRI 1EBFISHEIM, REFHUE LMRIR-1FATINT),
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slot

Y

timeMs

TimerWheel

firstPos

lastPos

num

magic

LocalBuffer Message Message Message

FEUTF/LR:

1. TimerWheelZ{#E2— 1M 8E, TEREATUIEBAH— R, B ENETUER—slot, S slotitR—KEUBNRS|. FAIEEMGIEREIEHNZNZ
—“MLocalBufferB7Z5 MY, B SlotifiR— 582 KLocalBuffer LEEL{AE B EHE.

I E B IAsIotAI N slotsTotal={TIMER_WHEEL_TTL_DAY}x{DAY_SECS}(7 x 86400) El-tRHIFI%Y, BE)4E~EtimerPrecisionMs=1000, thif
22—, IS slotBERREFIWREERS|, thiRiTRocketMQAIIEIRH B AT B4 E 217 (SEFF_EAPI_ EAIE RIS B2 AT LIS BRIZR, BREMHIT
B, fBERBEENT)

IR R-CRANEIE, LRI NEMATERT . ERIMVEE, MBS AT REFIRT TR,

2. fETimerMessageStore AL EcurrReadTimeMs F currReadTimeMs, XFMEH M FI P LAOIEH . EHH, currWriteTimeMsgE XFIE
ESABUEMslot, McurrReadTimeMsiE[E HAIEEIZEEIENIsIot, XA N ESAEERZTMN, ol AMEE HAEH —HFRZME—T0 ENBUE, Xi
IRIZFIsIot R AT ARTHAIX— IR , 15 HEEE 2R EMEIE.

FEIERE, RESRIEMERREIE, A AZRHEI B SAOSIotEE ., XM A LAEId TimerDequeueGetServicelf A TimerWheel.dequeue() 7535 M
EEfHRELR, MEIGENTIF, BYELE,

XS EA R AR IS E T BN (B p0EE, AREX S BRI T TN EeEEt bk, RIAE, EMERBRocketMQESERER W SR, HE—1
FEEAMNITE, WREZLNIERocketMQRX MY EFLEIARMMER LK, MAME, XFE—THbquartz, xxljobZZMIMTAT.

10, KEIEIHNH

1. INEEMEH

RocketMQ¥T3H EIH B E 1R T PushiFE X FIPUIAHEXNFMH SRR, (BE2XFMEBEXNARRE L ZPuIRER, PushiE{ AT LUAR 2 —MERAIPUIl
M, ERXEFE—NEM, HEFPushiZAT, WRRocketMQHE AN RAEIE, BB —EHTTREIE? NRIEXHIE, BEAIWMARSREMLE
HRURBSERMERE, FEH, YEMEEHR, RocketMQRBEIMNERWBMEF T, MRESEFIH T RRAEEET . HXHXMaE,
RocketMQSEH] T —Hf 5318415l long polling,

KEWHHIE R, 72 HBrokeriZ 2] ConsumerfIPulliEsKAT, FIBTMNRIREXMATER, FREEAConsumerlIR (LRI LENEM, REX), M
BN PUlIERAEFRE, HProducerZiEE BT HKAT, EWN— NP BERETREDENMNEEFNPUER, MNRE, MEEERMEFRHEL
3k, FHiEE BB LAConsumer,

KEWNHZAEET RERHTHEERNO T RARBTEEBN—TMREZNMANG, ETRFENMAEEERoCketMQEZUNASLINAY.

2, RBESR
ConsumerizskE7E, $IBAOPullMessageProcessor#processRequest/s &

PullRequestHoldServicelR 53 & lEZ& BrokerController—i2/E 5.
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channel.writeAndFlush bl e

Suspend
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el ReputM Servi
s eputMessageService
brokerAllowSuspend > false FFERETF P g

y
messageArrivingListener.
arriving

PullMessageProcessd

=

( processRequest

DefaultPullMessageResultHandlerhandle

response.getCode()

PULL NOT FOUND SUCCESS GxecuteRequestWhenWakeua
|
PullRequestHoldService [FRLE2 l

ERE RS

suspendPuIIRequest) (checkltiuorl‘d)Re;uest k notifyMessageArriving
WRERA

ConcurremtMap <String/*topic@queueld*/,ManyPullRequest> pullRequestTable I PullRequest/E# 4R

EE

key= topic@queueld key= topic@queueld

ManyPullRequest

S

SRR L, KAVt EERERAN., E2HiRATR, $KEPullRequestHoldServicedigPullRequest, E7EProducer&i%iE BT #ITHY, IMEXMHRAELR
L ES RS T PullRequestHoldServiceE & 418, REFBEHARSI, ARITMUBTHR.

. ETRocketMQiEIBIREFIZN SINFES

EZHPEREEEE, WFCommitLogX4HiEE, RocketMQRET—HLHAIMappedFileZ AK, EXNIEEF, 8ETRZAERATES
B E RENEE,

. BFEEMEXHE NEE

BENAEFEEESXHN, ATHRETEARESEN, SBRZIWA. MUENES—IXHN, EHATEE—TXHEE—REENEETES, mH
BEEHESTBERZEHTAENENS. XTIRRPEAENTUHRE, FTEXMSHIENLLE. MINFSHGEEEEPRIPE-RESNWEES
B, SREHIEN, MAMBERRXLEINHEE, EREZASANIEEEESMT.

KafkaBSIFED L INFSHIERER AR, KafkaB BiniR, INFERIMEEERESAZIANGFRG. MUREEESER, INFSHtEEEEEERT
BRF. MRocketMQRARZE LEE T KafkafgiXih B 18

2. RIBMEIFRIEESFEKR

TERFERGEH, SNARFEA—IXHN, XEARTHASERSATIEGYHR, MESASAIRERARFH— 1 EFPageCached, PageCachelETF
MAKK/NR B, EEXHNEFRE. RESAEF|PageCache X, ENARRFENR, REEEREREREFHFTH, AIMERENR. EHFE, BR
Ak, PageCacheffRZATFIRE, AIA—EIRHMEER. FHlit, FEFAFRSHEESAREES P, IFMETREETRITAML, Lﬁ%mT\Aﬁ
Ko RTIEMTARE,
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AFPE

sync write —

RIERS

RS

ageCacheZE17

ks

75

Javay F{#EFFileOutputStreamzEsy & BufferedWriterZ(, #H1TwriteigfE, FEBE \KPagecache,
RocketMQHRi@id fileChannel.commitF35E NEE, thES AF|Pagecache,
PageCache@/RIEAREIF=4ER), WLinuxiRERLEATAIRENNZZEERESE ., N, BRERGRSERLESENNZEPageCache ENEIFLE , FIMN

SEMNER XN, ME5EMPageCacheflE, S, FELinuxF, NFHEIEELAIPageCache, RARFIEHDirty (FER)IRTS, HDirty PageBILLFAZI—ER
HEN, MeE—RRIREE. FINTELNUIRIERSZS, BJREE/proc/meminfoX FE&E|Page CachefPIRT.

[root@192-168-65-174 ~1# cat /proc/meminfo

MemTotal: 16266172 kB
&;;Aéd: 923724 kBc
Dirty: 32 kB
Writeback: 0 kB
I*.'Iégl);.):ed: 133032 kB

B2, REREAFNRZRESEREAZMITN, BANTFRASHNBERERN, BMERATIEEESNHNSIEEXRBE, Fit, RERFHIEMH
T—TR45EA, NEREFRAUBTERXNRSEA, 5ThiPageCachefUigHIRIZ, “ELinuxZfsync, REFATATIUAmMan 2 fsync 8L EE.

HAME
fsync, fdatasyne synchronize a file's in-core state with storage device

SYNDPSIS
#include <unistd.h>

int fsyncCint fd);
int fdatasyncCint fd);

Feature Test Macro Requirements for glibc (See feature_test _macros(7))

fsync(): _BSi
xm 2001121
fdatasync(): —_

DESCRIPTION

The aim of fdatasync() is te reduce disk activity for applications that do not require a1l metadata to be synchronized with the disk

RETURN VALLE
On success, these system calls return zero. On error, -1 is returned, and errno is set appropriately.

RocketMQM AR HITRIZ, iR TMMRBIENG, BSRENSIRIZ. RFEEbroker.confr#TEEMT.
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RocketMQEIEREAXZIELRET RS RIEN, TiLSI5?

3. FRIMEXHIES
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ZE, BERRATERCPUREHEMIONAL GMA, 5IATDOMA(ERFMHERZM) . ADMARATTREMEMIORIE, DMAR—EMIUIIESE, F5h
FCPURNITEERIR., X&, CPURMARESS AFMNEESHINIE, RFEZEEDMARRENA,

I }

write read
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copy copy

REEAT
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write read
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DMA MARAKITRN T CPURYIERE, HthivZILEERLECPUEMERRSZ, B, HEIDMARINKE, hETRHIAL,
SINDMABINZfE, EREIERINIEF, CPURBRESSAMINIRE, DMARTMMIUISTHREEERGRMNES], B2, BESHIREP, RATEEY
BiRESHE ., SRASANOKREIZN, TRESAIZNEELL, BEREETR, RETREHMEIELE1EE.

R T BRDMARL RRITIERERIZN, ERXSIANT Channeli@iERIA . Channel, 2—PREMIIALIELE, LIIRKRIOHKRIE. BEAZLES, Channelff

BHCMIOKS, SCPULXK, MtbEEEAMIOKRIE, HEES.
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XEERT, AftiJaval RS T NEXREHEBI Channel I FELIMP, XELRMEL TRIERZ T
MEFBNEENZAR, EXHTERTEN, MEBEREFMIDCPUEIL,

2: BRIEETmmapXHIREHHZEEARE,

mmapHlHEIFI BRSNS REERGIRIE. EERE®Tjava.nio.channels.FileChannellmap75 AT MRS .

M—RXHHIEGRIERS, NARFNEEAXHIIESE, #FRETARTSAPSZERRSTR, SRORETRNERES, MEEERENMEE
il

B REHIVMAE
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WS ETEE MENEE
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DMA DMA
Copy Copy
] Y
R HE

ERNERED, DHFEEHTIRBEEL, MEZES RS2 BNEEEN, EREASEEDEACPUE MMM TDMAEIN ., MAZSSRFSZEN
BIERARRCPUE N, ik, EXTHRT, FENFARMANER, MEARSSBPEZBNXMmRIENL,

fmmapXHRFEIL N, MBEAPSTIBREXMHNE, MRAREHORE, SEXGNRFEZRN, XHRNE, EXNEE hIATEERAP
TEE, IMERBTRERY, ERRSTREEER.



RERIVMAE
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XMENERRHREREFARNASAREATHRN, ElavalifAE, EXETAEENNZN, BEBITAIUEIDKR YR TEERIE, E£JDKAINIO
B, java.nio.HeapByteBufferBiET U 2JVMBI—IRIENATE, TEHeapByteBufferd, SH—Pbyte}AREFHIEAND, FIEMNEEREHERBERD

byte¥4l, XEXFMBRBERTENIEEXHESHH,

HeapByteBuffer(int cap, int lim) { // package-private
super(-1, @, lim, cap, new bytelcapl, 0);
/%
hb = new bytelcapl;
offset = 0;
*/
I

TINIOE BBy S — 1 5LH 2 ava.nio.DirectByteBufferl BRESEIZ—IRIESNATFE . FEDirectByteBufferd, HiRBE—MEHEEMRRATFEEARS, RRET—

TREFDIE, FRIASEIRNIREIRF, MBunsafeBEXERRHAAZTH, XEIHMEmmaptiEEHLE .

mmap X BRESHLEI, ESLHA, BAIBER—JavafgFht, HSLEHAEMET mmapXXHRET, Fl, HATRIMELnux#iles £, BT —TFFEXD
REETIHINAERER:

import java.util.Scanner;
public class BlockDemo {
public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);
final String s = scanner.nextLine();
System.out.println(s);

B Javalg RIBITERG, FIMApsEFRTTIHEID. RE, FMAIMERIsof -p {PID} SR EE X HHIIRETIERL.



[root@192-168-65-232 ~1# 1sof -p 4870

T1sof: WARNING:
Output

COMMAND PID

java
java
java
java
Jjava
java
Jjava
java
java
java
java
java
java
java
java
java
Jjava
java
java
java
java
java
java
java
java
java

4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870
4870

information may be incomplete.

USER
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

can't stat() fuse.gvfsd-fuse file system /run/user/

988/gvfs

jdk1.8.0_121/jre/bin/java
ocale/locale-archive
jdk1.8.0_121/jre/1ib/ext/cldrdata. jar
jdk1.8.0_121/jre/1ib/rt. jar
jdk1.8.0_121/jre/1ib/amd64/1ibzip.so
/1ibnss_files-2.17.s0
dk1.8.0_121/jre/lib/amd64/1ibjava.so
jdk1.8.0_121/3jre/1ib/amd64/1ibverify.so
/1ibrt-2.17.s0

/1ibm-2.17.s0

16989733 27895642 /usr/java/jdkl.8.0_121/jre/1ib/amd64/server/1ibjvm.so

/1ibc-2.17.50
/1ibd1-2.17.s50

102352 19961330 /usr/java/jdk1.8.0_121/jre/1ib/amd64/j1i/1ibj1i.s0

/1ibpthread—2.17.so

/1d-2.17 .s0

%dkl 8. 0_121/jre/lib/ext/localedata. jar
data_root /4870

FD TYPE DEVICE SIZE/OFF NODE NAME
cwd DIR 253,0 51 75499781 /root/code
rtd DIR 253,0 268 o4 /
txt REG 253,0 7734 27895626 fusr/java/
mem REG 253,0 106176928 171742 /fusr/1lib/1
mem REG 253,0 3866653 4935851 fusr/java/
mem REG 253,0 65857716 4935826 /usr/java/
mem REG 253,0 124327 11532876 Sfusr/java/
mem REG 253,0 61560 185473 /usr/11b64
mem REG 253,0 225914 9971241 /usr/java/j
mem REG 253,0 65672 11532875 /usr/]ava/
mem REG 253,0 43712 267211 /usr/1ib64
mem REG 253,0 1136944 171762 /usr/1ib64
mem REG 253,0
mem REG 253,0 2156344 171751 /usr/1ibb64
mem REG 253,0 19248 171759 fusr/1ibb64
mem REG 253,0
mem REG 253,0 142144 267207 /fusr/1ibb64
mem REG 253,0 163312 171744 /usr/1ib64
mem REG 253,0 2246277 4935822 /usr/java/
mem REG 253,0 32768 19361196 /tmp/hsper
Ou CHR 1361 010 4 _Jdev/pts /1
lu CHR 136,1 0to 4 /dev/pts/1
2u  CHR 136.1 0to 4 /dev/pts/1
3r  REG 253,00 03857716 4935826 /usr/java/]
4r REG 253,0 3866653 4935851 fusr/java/]
5r REG 253,0 2246277 4935822 /usr/java/)

XEEEZImMemERAIFDESIM 2 IS,

cwd RAEFMWIEER. rtd RRAFHRRER.
IARY/dev/pts/12linux H LR, B

&, XFrmmaphIBREIHLHIE FE

BIESHRFNXE, WRXHERK, BREEEHET

CommitLog X RIFTEI1GEIE X/,

3: K TFsendFileflEl2EAETH.

sendFileMl I 2RI S

x,

dk1.8.0_121/jre/lib/rt.jar
dk1.8.0_121/jre/lib/ext/cldrdata. jar
dk1.8.0_121/jre/1ib/ext/localedata. jar

tIXURNETIEFES . TEMNIuR R avall Bt ER L, 2uRnJavallAtNERIRE L, 2K
BERSEELRE java xxx 1>text.txt 2>&1 XHEMHIAR, MBEEXENIU, 2u,

REBEERFAMNRE, TEL2Eidjava.nio.channels.FileChannelfJtransferTo/5355E M.

sourceReadChannel.transferTo(0,sourceFile.length(),targetWriteChannel);

EiciSKafka Z R UEERTE NANL? (RAZEEITX

n, BREMVOMEZXMHRESA,
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N ARREEIRBX M=K FIR? HLHAIEE FLNUIRIERZImManZE B F MM AEE R —SH TR, (FAESman 2 sendfileftAEE ZILINUXIZIER
i34 FsendfileiX ™ REEIFRIF A

SENDFILE(2) Linux Programmer's Manual SEMDFILE(2
MAME
sendfile - transfer data between file descriptors
SYNOPSTS
Finclude <sys/sendfile.h>
ssize_t sendfile(int out_fd, int in_fd, off_t *offset, size_t count);
DESCRIPTION _ - ) _
sendfile() copies data between one file descriptor and another. Because this copying is done within the kernel, semdfile() is more efficient than the combination of read(2)
and write(2), which would require transferring data to and from user space

should be a file descriptor pened for reading and out_fd should be a descriptor opened for writing.

in_fd

et from which sendfile() will start reading data from in_fd when sendfile) ret

If offset not NULL, the i yrms, this variable
will be se o the o et of read If offset is not MULL, then sendfilel) does not sodify the current file offset of in_fd; other
wise the current file L in_fd

If offset is WULL, then data current file offset, and the file offset will be updated by the call

count is the number of bytes to copy between the file descriptors.

The in_fd argusent must correspond to a file which supports mmap(2)-like operations (i.e., it cannot be a socket).

In Linux kernels before 2.6.33, out fd sust refer to a socket. Since Linux 2.6.33 it can be any file, If it is a regular file, then semdfile() changes the file offse
appropriately

RETURN VAL LE
If the transfer was successful, the number of bytes written to gut_fd is returned. On error, -1 is returned, and errno is set appropriately

2.6.33hRAMBIMILInUXAIZH, out_fdREER—Tsocket, FiMN EHREMMZHRFMEEMFREH], ERIERIERIRE TR TIRE,
sendfileflEITERLSERTR T RIBNES, TRERFPTNES, MNZMASINEHREZIFEREN. sendfiletlFlIEFRESALIBENEHIETS.
&fE, tEBmmapHlsendfileiX MM EE NAISCRRALE], SRIMAIFMEN—LER XS

mmapBERFSWES, FIA, H8EfBttsendfileBEZE—R. B2, B—FAE, mmapilElrlIAERFSEELIE, FRiAmmapdEiiEag4LhiE, Bitsendfile®E
RiE.

SCfnk, RocketMQiEEEFKafka, KafkaKEIE1T 7 sendfileRH#ITIEE LR, LHEEHMEEZEEIMN £ AZENITTE, MRocketMQUIAZIZA T mmap
M#l, FLA, RocketMQifttFKafka, tHAIIH TiXHMARE., RocketMQINEEAEFE, MKafkahIHERENES,
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