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2.1 RocketMQ DLedger ZEIARIEMIRE=RIMERRIIERXITRE) < 6

2.1 RocketMQ DLedger Z&IABE
MRS =Bl (ERS P I5 )

RocketMQ DlLedger ZEIRBIEMNNIRE=SHEE 9 BXE, IHEEEARN 2
N BRATE), EFRERALEARMBALLE, BLUXNRIIRERZETIREHESRR, B
RESEFNERABAYEIS .

B NROHE  RocketMQ DLedger ZEIAN(ENTIR)ANIRIBZET, BEERE
ZEIELHNNE. BESFRENZIEHIT —EER T

M 7T#EE RocketMQ £ 4.5.0 2RI TEMNELINEE, IAETREIE, E
BRI LUBEMNT S EHBREE, BLESEEZEFHALEBES . RocketMQ 4.5.0
IRASINT ZRIAHH, Bl DLedger, SZiFEMIMR, BIE—NEFIENNET RSVE,
SEZEFHENMAEREE, EFAENTHERHEERSINEE. BT TR
rocketmq EMIIREETF raft A,

raft MEEITFALE, FBEBRLDIZEXNXNZIEAHAREE, BREE—FRER
SEAMEREFARFAZINNZEAEDE, HFTSE RocketMQ DlLedger £
BIRBIEMIRZ BINGZE R TR raft #hil.

—. RocketMQ ZEIXRIER: R raft ¥

AEERE raft ERRENEIEREI T raft i, NAXERESHT raft i
NEEAERIEERD: BE LUKk BEES. E7H T raft hilpI%EE. HEEHH
HASE, REFHTUEANE RocketMQ DLedger ZEIZAENE MIHRATRIBIAZR T,
PIRARAHZUMITI raft hiXE. BRIETHREIT raft hiXEEEELASRE, BS
HAILERNEE, NRECESLI raft Y, MIZESCHPL XS, HRRNEED
~:

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.



7 > 2.1 RocketMQ DLedger SaIAREIEMNIREF=OIBR(RBIAEHYIHR)

1.3 BE UMM RaftiEE

1. FEGE
EEE3FIERE: Follower(BRREE). Candidate({&iE®), BEMES, Leader(EHE).

2. FENGEERH AT AR

Follower, Candidate B-{MAGET, EE#IR—TEIEE, R EIETEMN 150ms-300msZ (a7, BIE T asERat
SHTHET—F, Followertiishy, HERRSRE, MA—#REE, PTARENEREIEER. Leader OB IFHEHINEEESE

3 1BEHIRTeam
Candidate FFEHNT R, EHE—IRE, Term ii—; TermBifFE,

4. IREALE
F R IRREA T RERE, fEINSARSPNESIRA3, HEESEATSBRT BRE, NRREIEME S, BE
HR93, WERRNEE, MBRIRICNNTR, EXTLUREREN,

5. At Al eaderREE
VSIS P AN ES, R EY, FINREESTE I TA, W RssmE, NEHF—2RSESl, FTE
A, FERmaEE? SRETLE, EATLISIRE, SieEshin—F, UEEEHTESNEERITE,
FAEEEREESISET—E,

XEEERBINEINEEY, AEFERIERIDEEFR KL .
—. EBSHr RocketMQ DlLedger ZEIAZ Leader i%¥E
ANIREE F—REREBR, Ea3 DLedgerLeaderElector RISCILHETT T IEMADH,
SR REASBRRSHIRE, REBEE —KRAEEXNEEIEH T N ERIRESE

==
él:lo

BEER MREFZFEREIEF—NLEER, TJURITEEHRBETNR,
DEBUG —F, HLUEEKR=IEZ.

=. FEBEHHT RocketMQ DLedger ZEIAFAECH

£F35 DlLedger &G, ETREELSRW raft IMXEIBIN—1 8D BHE
S, RHESEHGERIENE, BEFIBEEHZE, %£RE—T Dledger 5%
FEAESEA0RIT, HIM0 DLedger BESERTEIINY . ARIERSBOERSEREER, X0

2Lt RocketMQ commitlog EHIERE o

PO, iEBSHr RocketMQ DLedger(BEIAR) zHEBINGE

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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—0

Dledger Follow Node

@ RIEER @

b = b Dledger Leader Nod

—0

Dledger Follow Node

E¥35e DLedger ZRIAEIENDR BEFHEE, FINMGEXNHAZIBEEHES,
N EBEFMNTLUBERT#®, ASEHEILE8EMNMUBRANMER, F—HMREEETR(
Leaden)iE2EFiniEKE, BEURSFHEEIERS=T, AEBRBEUERAZICRIPTEMN
TR MARYEPIXES—IER: BEEM.

H. FEHSH RocketMQ DLedger(BEIAR) 2 AEEHI(1EHE)
A TATEHNE-ANER, BRTHAATEE . NSEKAS. THS
STHEE AHITHE, FEELM R GBI R M T Rl FER I T IANZ B R ERR IR

R, TRXEFimAE RS AIENI .

75 BT raft YA RocketMQ DlLedger ZEIARAESH1S1T
[RIE

JRRSERIE raft MXRIBEEFIED EEREvRihIE, AR T 3 KintzE, FXIH
SHLMEBLAM—NRLE, LULENE rocketmq Dledger ZaIANENEMIHRERS Y

raft MYAIRRIE.

1. RocketMQ £& DlLedger(Z&IA)BIEMN RSB TR
BRI

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.



9 > 2.1 RocketMQ DLedger ZEIARBIEMNHLEIZEIR(ERBISRIERIRE)

BIH 6 R EHRER raft MNANEESHEES . NATFHERBMNE rocketmq
FENTHRRISTEIATS, BT raft IXERRILITMEL SRIEESHEESH, EMNTIRM
B OFRENIRETTEIRRIES, fIal topic. BBRAEITAER. BHRIBEHRE
F. BINEMHRZE rocketmq 4.5.0 IRAZSIARI, WRNERSFHEER 4.5.0, B
HRERSLHBEREESRZH, HAOBFARITERITESR.

R EIRR T B FHRAIRIS, NEsNERAESTEMDRIINER, BlER
FETHIENEL (ERI2EEEEHENRES ) .

ZIRIH 8 RNERIHE, FBEAZIS DLedger HNELIMRIEES T —1M2HAVNAIR,
KNeEZRINEZIE, NMENTNENBLZERFFBHRE DLedger, BIEMIIR
ARAS, FFRITHREHITIIE o

BARRE—THEESANEER DANREROER, AEELRT, BEDH N —R—
RAINE, HBEEIENERRE, BTLL debug E7TRHAISETNIAL.

MRAIIAKBAEBERNE, MREIL = [EE ], 8.

BERR: AEERE (RocketMQ SARAR ) (EEMDITIENN —MER RS, bR
{ RocketMQ % ARAE ) SBhRAIEIAEF

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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B % RocketMQ ACL HIfFERIBEEE t—f ( RocketMQ ACL {#FEfErR ) , AXM
BRBHAE, 9H— T RocketMQ ACL RISCINRIE,

=it RocketMQ 7£ 4.4.0 BF5IAT ACL #l#, ASLIBET RocketMQ4.5.0 bk
$0

IRYE RocketMQ ACL fEBFM, FHANINOZETTE— T Broker JRSSREF = ACL #1
HIRSENaI N ECE S, FHana TIERY .

Broker i ACL BIANOREE S : BrokerController#initial Acl

private void initialAcl() {
if (Ithis.brokerConfig.isAclEnable()) { I @1
log.info("The broker dose not enable acl");
return;

List<AccessValidator> accessValidators = ServiceProvider.load(ServiceProvider.AC
L VALIDATOR ID, AccessValidator.class); // @2
if (accessValidators == null || accessValidators.isEmpty()) {
log.info("The broker dose not load the AccessValidator");

return;
}
for (AccessValidator accessValidator: accessValidators) { //
@3
final AccessValidator validator = accessValidator;
this.registerServerRPCHook(new RPCHook() {
@Override
public void doBeforeRequest(String remoteAddr, RemotingCommand requ
est) {

//Do not catch the exception

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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validator.validate(validator.parse(request, remoteAddr));

I @4

@Override
public void doAfterResponse(String remoteAddr, RemotingCommand requ
est, RemotingCommand response) {
}
D;

RF5ERISEIEL 4 PRIRER

RIB@1: BEEFIET Broker EE8HRBET acl, Bi3BEES# aclEnable 1I8E, AN

false,

RAZ@2: {FRAEZE SPIHLEI, I1EEER AccessValidator,iZ iR E—MNIZE,
EH3rHhiZiEEhEE META-INF/service/org.apache.rocketmq.acl.AccessValidator 3
HPECERIIAIDIIERS, BABRERNSUT:

RAZ@3: BHEERIHITIRIERE(Access Validator), 3 Broker 4MEIRSS 25+ 434
FRE, RPCHook B9 doBeforeRequest I5iE&ERSBIRIEWENSK, BEISKEDE,
AT EEE R Z BI#AA;RPCHook B doAfterResponse xR BRIE KRG, 184
FIREIZAI#IERE, HiEBNEMRR:

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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KIB@4: £ RPCHook#doBeforeRequest F5ix5iER AccessValidator#validat

e, TEESLAMEBRRS AT, T ACL HIIIEZEE, WNSRIMBEIZIR(ERIITIOR, MHKIT,
SNHEHE AclException,

ETR, BIBEESRE Broker BRIASCEIAYIGEIEUERE: PlainAccessValidator

i O

AccessValidator

AccessResource parse(RemotingCommand request, String remoteAddr)
void validate(AccessResource accessResource)

il
I
I
I
1

PlainAccessValidator

_private PlainPermissionLoader aclPlugkngine

public PlainAccessValidator()

AccessValidator

IpEEIERS RO, EEENRMEL

AccessResource parse(RemotingCommand request, String remoteAddr)
MIBERL BT ARIERIT N AVBIERIER, BIARIEREFEEZAEAINIR .

void validate(AccessResource accessResource)
RIBERRFZZ2VHEEINR, S1EKEFHBEIMNRHTXILLIGIE, ¥R EBERIR, a0

RBBINZIRERINR, WLERE, ST,

PlainAccessValidator

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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RocketMQ BRUIARHAIETF yml BeEE RIS IDIUIERS

B TEBAIESE—T PlainAccessValidator 8 parse J5i%5 validate 75i&HISEH]
WY, Rz AZEl, BAIE IMR—T RocketMQ #3EHE)2RERY PlainAccess
Resource,

2. PlainAccessResource ZE

- amb
AccessResource

)

1
PlainAccessResource

private String accessKey;
private String secretKey;

private String whiteRemoteAddress;

private boolean admin;

private byte defaultTopicPerm = 1;

private byte defaultGroupPerm = 1;

private Map<5tring, Byte> resourcePermMap;
private RemoteAddressStrategy remoteAddressStrategy;
private int requestCode;

//the content to calculate the content

private byte[] content;

private String signature;

private String secretToken;

private String recognition;

BIIXIHEBEE— M A:

« private String accessKey
ihE Key, BRE.

. private String secretKey
FBF#,

. private String whiteRemoteAddress
kg IP it RE e,

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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« private boolean admin

EheaERAE.

. private byte defaultTopicPerm = 1
ZRIA topic IHIEMR, BNUNR&BEE topic BIRPR, N Topic ERIARIIGIEIRA 1,
ZF~7 DENY,

. private byte defaultGroupPerm = 1
EOARTIEZRAEILINER, FAIAJ9 DENY,

. private Map<String, Byte> resourcePermMap
RIEREANHEMRIRETZR o

. private RemoteAddressStrategy remoteAddressStrategy
Tz |P HEIEUERRE .

. private int requestCode
HFIEKAY requestCode

. private byte[] content
BERLSEREINE

« private String signature

BEFHE, X2BENER, AZFPmT, BEBEXRsHEF, AEFEH
secretkey £EEZFHH, RBWEEXNLERER, AEMLEZFHEH, NRER, U
INAERAIN, BUEK.

. private String secretToken

%A token,

« private String recognition
BRIfERXR, iR BERIREFER.

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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2. MWIEH%

public PlainAccessValidator() {
aclPlugEngine = new PlainPermissionLoader();

FMERRE, BEiERIEE PlainPermissionLoader X%, Map& k&, MizZEftA acl
MMIEIANEL, BOARHT plain_aclyml, ETREESIRY, BN acl BIliiEZEE XH4HIE
*ﬁo

3. parse Fi%

ZHENERMERNBERSSHBERERNHDREZEMNHENIE, REEE
AccessResource IT%, AREAIRIESPRBUES .

PlainAccessResource accessResource = new PlainAccessResource();
if (remoteAddr != null && remoteAddr.contains(":")) {
accessResource.setWhiteRemoteAddress(remoteAddr.split(":")[0]);
} else {
accessResource.setWhiteRemoteAddress(remoteAddr);

Step1: &5&8li PlainAccessResource, Mimfeitbit BN miEEIa) IP it

if (request.getExtFields() == null) {
throw new AclException("request's extFields value is null");

}

accessResource.setRequestCode(request.getCode());

accessResource.setAccessKey(request.getExtFields().get(SessionCredentials. ACCESS
_KEY));

accessResource.setSignature(request.getExtFields().get(SessionCredentials.SIGNATU
RE));

accessResource.setSecretToken(request.getExtFields().get(SessionCredentials. SECUR

ITY_TOKEN));

Step2: WMRBKELFPT EBFERAT, INEEE, NRF I, WAEKLAIEEE
requestCode. accessKey(iBkFBPR). &LZFE#(signature). secretToken,

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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try {
switch (request.getCode()) {
case RequestCode.SEND_MESSAGE:
accessResource.addResourceAndPerm(request.getExtFields().get("
topic"), Permission.PUB);
break;
case RequestCode.SEND_MESSAGE_V2:
accessResource.addResourceAndPerm(request.getExtFields().get("
b"), Permission.PUB);
break;
case RequestCode.CONSUMER_SEND_MSG_BACK:
accessResource.addResourceAndPerm(request.getExtFields().get("
originTopic"), Permission.PUB);
accessResource.addResourceAndPerm(getRetryTopic(request.get
ExtFields().get("group")), Permission.SUB);
break;
case RequestCode.PULL_MESSAGE:
accessResource.addResourceAndPerm(request.getExtFields().get("
topic"), Permission.SUB);
accessResource.addResourceAndPerm(getRetryTopic(request.get
ExtFields().get("consumerGroup")), Permission.SUB);
break;
case RequestCode.QUERY_MESSAGE:
accessResource.addResourceAndPerm(request.getExtFields().get("topic"), Permissi
on.SUB);
break;
case RequestCode.HEART_BEAT:
HeartbeatData heartbeatData = HeartbeatData.decode(request.get
Body(), HeartbeatData.class);
for (ConsumerData data : heartbeatData.getConsumerDataSet()) {
accessResource.addResourceAndPerm(getRetryTopic(data.get
GroupName()), Permission.SUB);
for (SubscriptionData subscriptionData : data.getSubscriptionD
ataSet()) {
accessResource.addResourceAndPerm(subscriptionData.g
etTopic(), Permission.SUB);
}
}
break;
case RequestCode.UNREGISTER_CLIENT:
final UnregisterClientRequestHeader unregisterClientRequestHead

er
(UnregisterClientRequestHeader) request

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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.decodeCommandCustomHeader(UnregisterClientRequestH
eader.class);
accessResource.addResourceAndPerm(getRetry Topic(unregisterCli
entRequestHeader.getConsumerGroup()), Permission.SUB);
break;
case RequestCode.GET_CONSUMER_LIST_BY_GROUP:
final GetConsumerListByGroupRequestHeader getConsumerListBy
GroupRequestHeader =
(GetConsumerListByGroupRequestHeader) request
.decodeCommandCustomHeader(GetConsumerListByGrou
pRequestHeader.class);
accessResource.addResourceAndPerm(getRetryTopic(getConsum
erListByGroupRequestHeader.getConsumerGroup()), Permission.SUB);
break;
case RequestCode.UPDATE_CONSUMER_OFFSET:
final UpdateConsumerOffsetRequestHeader updateConsumerOffse
tRequestHeader =
(UpdateConsumerOffsetRequestHeader) request
.decodeCommandCustomHeader(UpdateConsumerOffsetRequestHeader.class);
accessResource.addResourceAndPerm(getRetryTopic(updateCons
umerOffsetRequestHeader.getConsumerGroup()), Permission.SUB);
accessResource.addResourceAndPerm(updateConsumerOffsetReq
uestHeader.getTopic(), Permission.SUB);
break;
default:
break;

}
} catch (Throwable t) {
throw new AclException(t.getMessage(), t);

Step3: RIFERES, RENXEKRFERBAIMIR, CIRCIEBLLRER, SENS
RPIGHEARERIERY Topic. JHBEBIR, AT HEXS topic SiHEA, HERAERIESE
EXNAEIRER, SRR Key, NXBWAILIEL, SRRAFEEZHRTT ACL R
IERIERap ST

SEND_MESSAGE
SEND_MESSAGE_V2
CONSUMER_SEND_MSG_BACK
PULL_MESSAGE

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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QUERY_MESSAGE

HEART_BEAT
UNREGISTER_CLIENT
GET_CONSUMER_LIST_BY_GROUP
UPDATE_CONSUMER_OFFSET

/I Content
SortedMap<String, String> map = new TreeMap<String, String>();
for (Map.Entry<String, String> entry : request.getExtFields().entrySet()) {
if (ISessionCredentials.SIGNATURE.equals(entry.getKey())) {
map.put(entry.getkey(), entry.getValue());
}

accessResource.setContent(AclUtils.combineRequestContent(request, map));
return accessResource;

Step4: W EFRIHITHIR, BTEMRERFHFEH, ARRT BFRSBEXAK(body)
SN content FER . FeRMIBRL P EARISRFBEIRIEAINR .

4. validate 5%

public void validate(AccessResource accessResource) {

aclPlugEngine.validate((PlainAccessResource) accessResource);

KRR, BMRIEARRIEKREEINRS HEIAFRERIRRHTXIL, IRFES,
WIEEHRIT;, BUHBE AclException.

RNTHEFEREEFAIEIT ST, HIMEBEERAE PlainPermissionLoader,

ZEEERE: INEAR, BT acl EEBEXE plain_acl.yml,

1. KB

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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PlainPermissionlLoader

private static final String DEFAULT_PLAIN_ACL_FILE = "conf/plain_acl.yml"

private String fileName = System.getProperty("rocketmg.acl.plain.file", DEFAULT_PLAIN_ACL FILE)

private Map<String/** AccessKey *#/, PlainAccessResource> plainAccessResourceMap

private List<RemoteAddressStrategy> globalWhiteRemoteAddressStrategy

private RemoteAddressStrategyFactory remoteAddressStrategyFactory = new RemoteAddressStrategyFactory()
private boolean isWatchStart

public PlainPermissionLoader()

public void load()

public void validate(PlainAccessResource plainAccessResource)

TEXEROBESROEE—NE:

« DEFAULT_PLAIN_ACL_FILE
2R\ acl BEEXXERTR, BRIMEA conf/plain_acl.ymls

. String fileName
acl BEEXEEFR, BIAN DEFAULT_PLAIN_ACL_FILE ,AILAUBERZSEH -

Drocketmaq.acl.plain.file=fileName 185

« Map<String, PlainAccessResource> plainAccessResourceMap
AT SRR PRECERREYR, LAAPE AR,

« RemoteAddressStrategyFactory remoteAddressStrategyFactory
Ii2 P RRERIE L, BTFREITERE 1P b,

« boolean isWatchStart
ERFET MM, BIBEEIMANR plain_acl.yml 34, —BiZXH8E, BJfEFRER
RS EEAIER FEIERL.

« public PlainPermissionLoader()
s hEE.

« public void load()
IEECE 15,

« public void validate(PlainAccessResource plainAccessResource)
IIE R A BNRIEEEFAEER,
AIRE [HiEaEgaE] ARS, (MERARZR, RESUHaTELTE.
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THERRRT:

2. PlainPermissionLoader f3i&753%

public PlainPermissionLoader() {
load();

watch();

S ESER load 5 watch 5%,

3. load

Map<String, PlainAccessResource> plainAccessResourceMap = new HashMap<>();

List<RemoteAddressStrategy> globalWhiteRemoteAddressStrategy = new ArraylList<>

String path = fileHome + File.separator + fileName;
JSONODbject plainAclConfData = AclUtils.getYamlIDataObject(path,JSONObject.class);

Step1: #I#aHk plainAccessResourceMap(FBFEERIHIDRIE, BEINEERSE).
globalWhiteRemoteAddressStrategy: £/5 IP HERIHD5HKEE . BE X4, ZHARHR
OCKETMQ_HOME}/conf/plain_acl.yml,

JSONArray globalWhiteRemoteAddressesList = plainAclConfData.getJSONArray("globa
IWhiteRemoteAddresses");
if (globalWhiteRemoteAddressesList = null && !globalWhiteRemoteAddressesList.isE

mpty()) {
for (int i = 0; i < globalWhiteRemoteAddressesList.size(); i++) {
globalWhiteRemoteAddressStrategy.add(remoteAddressStrategyFactory.
getRemoteAddressStrategy(globalWhiteRemoteAddressesList.getString(i)));

Step2: globalWhiteRemoteAddresses: £BHARE, LA NEA . RIFRENN
M, A remoteAddressStrategyFactory SREX—MBIEIKE, TXEELANAEHEE
A,

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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JSONArray accounts = plainAclConfData.getJSONArray("accounts");
if (accounts != null && !accounts.isSEmpty()) {
List<PlainAccessConfig> plainAccessConfiglist = accounts.toJavalist(PlainAccess
Config.class);
for (PlainAccessConfig plainAccessConfig : plainAccessConfigList) {
PlainAccessResource plainAccessResource = buildPlainAccessResource(plain
AccessConfig);
plainAccessResourceMap.put(plainAccessResource.getAccessKey(),plainAcces
sResource);
}

}
this.globalWhiteRemoteAddressStrategy = globalWhiteRemoteAddressStrategy;
this.plainAccessResourceMap = plainAccessResourceMap;

Step3: & plain_acl.yml 34855 —1METTE accounts, BRENXBIIRE
B. M PlainAccessConfig IREXRE, accounts R Rz MRS :

« accessKey

« secretKey

- whiteRemoteAddress
« admin

« defaultTopicPerm

« defaultGroupPerm

« topicPerms

« groupPerms

EIRFRERNRE, B5E: o BFRIBITITIELLRE
2, BB,

load 752 EE 7SRk acl BECESU4RIENT, BRFE XA RINERIREF .

4. watch

private void watch() {

try {
String watchFilePath = fileHome + fileName;

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.


https://blog.csdn.net/prestigeding/article/details/94317946

2.2 B8 RocketMQ ACL < 22

FileWatchService fileWatchService = new FileWatchService(new String[] {watchFilePat
h}, new FileWatchService.Listener() {
@Override
public void onChanged(String path) {
log.info("The plain acl yml changed, reload the context");
load();

D;
fileWatchService.start();

log.info("Succeed to start AclWatcherService");
this.isWatchStart = true;

} catch (Exception e) {
log.error("Failed to start AclWatcherService", e);

YEIrEE, BHALL 500ms FSTRAIB GRS R E S . EXHRERETH SRR
load()/5i%, EFINEBCESE . BB FileWatchService 28BN SRR EEET
L IR?

FileWatchService#hash
private String hash(String filePath) throws IOException, NoSuchAlgorithmException {
Path path = Paths.get(filePath);
md.update(Files.readAlBytes(path));
byte[] hash = md.digest();
return UtilAll.bytes2string(hash);

FREZ (4 mdb BERMAILL, XEAFAREERI SEICHR E—IRSUFRIEATE],
RESEHRTEIELIERES TN, BHIMERTREEEERET W,

5. validate

/I Check the global white remote addr
for (RemoteAddressStrategy remoteAddressStrategy : globalWhiteRemoteAddressStra

tegy) {
if (remoteAddressStrategy.match(plainAccessResource)) {

return;

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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Stepl: BEEAEBEZBREXNRIRATIIE, RE—HNILAS, WRE], FRIAILE
P

if (plainAccessResource.getAccessKey() == null) {
throw new AclException(String.format("No accessKey is configured"));
}
if (IplainAccessResourceMap.containsKey(plainAccessResource.getAccessKey())) {
throw new AclException(String.format("No acl config for %s", plainAccessResourc
e.getAccessKey()));

}

Step2: MREKEEF, FEREAFE, WHEREE AccessKey &&E; IR
Broker ¥ AEEIZFFEEESE, NHH AclException,

/I Check the white addr for accesskey
PlainAccessResource ownedAccess = plainAccessResourceMap.get(plainAccessReso
urce.getAccessKey());
if (ownedAccess.getRemoteAddressStrategy().match(plainAccessResource)) {
return;

Step3: MRAFEENBZRSFFHURREMNTARE, NEZEAADET .

/I Check the signature
String signature = AclUtils.calSignature(plainAccessResource.getContent(), ownedAcc
ess.getSecretKey());
if (Isignature.equals(plainAccessResource.getSignature())) {
throw new AclException(String.format("Check signature failed for accessKey=%s",
plainAccessResource.getAccessKey()));

}

Stepd: WIFEHE,

checkPerm(plainAccessResource, ownedAccess);

Step5: A checkPerm 75i%, KIFEZERINIR SHEHISIR 2SI .

checkPerm

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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if (Permission.needAdminPerm(needCheckedAccess.getRequestCode()) && lownedAc
cess.isAdmin()) {
throw new AclException(String.format("Need admin permission for request code
=%d, but accessKey=%s is not", needCheckedAccess.getRequestCode(), ownedAccess.
getAccessKey()));}

Step6: MRHFIRNEKRBS BT YR Admin BRZEEAERISER, FEXEIBRF
HIAREERAE, INERE, THSHE admin BB BEHTRURIE:

booleanz£R!, RE R Eadmin, 1 TR RBadmin=truel 4 HBiFRHT.
» UPDATE_AND_CREATE_TOPIC
FrakEEE .
», UPDATE BROKER CONFIG
BEFBrokerEiE,
= DELETE TOPIC_IN_BROKER
== ;
» UPDATE_AND_CREATE_SUBSCRIPTIONGROUFP
Bt FAER,
» DELETE SUBSCRIPTIONGROUP
BERTIREEE.

Map<String, Byte> needCheckedPermMap = needCheckedAccess.getResourcePerm

Map();
Map<String, Byte> ownedPermMap = ownedAccess.getResourcePermMap();
if (needCheckedPermMap == null) {
/I If the needCheckedPermMap is null,then return
return;

}

if (ownedPermMap == null &&% ownedAccess.isAdmin()) {
/I If the ownedPermMap is null and it is an admin user, then return
return;

Step7: MMRIZIBRAFE-ITIRIGIE, NETIALE, IRIAFIIAREEER,
FEHIRBEERAFPNRE, WAEEY, &E.

for (Map.Entry<String, Byte> needCheckedEntry : needCheckedPermMap.entrySet())

String resource = needCheckedEntry.getKey();
Byte neededPerm = needCheckedEntry.getValue();

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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boolean isGroup = PlainAccessResource.isRetryTopic(resource);

if (ownedPermMap == null || 'lownedPermMap.containsKey(resource)) {

/I Check the default perm

byte ownedPerm = isGroup ? ownedAccess.getDefaultGroupPerm() : ownedA
ccess.getDefaultTopicPerm();

if (IPermission.checkPermission(neededPerm, ownedPerm)) {

throw new AclException(String.format("No default permission for %s", Plai

nAccessResource.printStr(resource, isGroup)));

}

continue;

if (IPermission.checkPermission(neededPerm, ownedPermMap.get(resource))) {
throw new AclException(String.format("No default permission for %s", PlainAc
cessResource.printStr(resource, isGroup)));

}

Step8: BHFENRSHHBAMPREITXILL , MNRECEXINAIIR , WF KRS LA,
NRARECENIR, NFHEAMIRISZE I, AeiF, Wit AclExceptions

WIEZEMNEEIXET, TERSEELAREE:

HgE

el
[RiP, RE—-EIITE, MRNEE
{ K52 F
\ Bag /

\& g/

e/

5&1&—&Tﬁllﬁm£m
X

R P, A Exception
JBEE

A i : IR, B EAcException

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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E, WREER

MRFELE, M HitAdEception

WRERE, BFEEERAE, W
HaciExcaption

® 4 B G
*;F% mEFRERIEE, WRMER

i<l

T =
b 34 3

&, MmzhiEE

HmE

P

=

i 3 o

T

¥ i B

ik FILEL, HlAciException
FREE

ERGAERREL TREHERR
i

kil FEfD, HhdiAdExeeption

Lfi, ARITEE
(

p)
AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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FIREIRT M Broker fRSSe8iE50. Mk acl BoESHRAZ . shSITBCEN . IRSS
IRt RIGIERAE, #E FRB(IE—TEFinKT ACL F2LIERISE.

[EER—T, FAISINACL NG, EFimRICERREIaNT:

EH7E8)32 DefaultMQProducer BF, i AclClientRPCHook %, £E[IRS %
RXTREMSREITHBETRE, ETRENESSHT—T AclClientRPCHook,

1. doBeforeRequest

public void doBeforeRequest(String remoteAddr, RemotingCommand request) {
byte[] total = AclUtils.combineRequestContent(request,
parseRequestContent(request, sessionCredentials.getAccessKey(), session
Credentials.getSecurityToken())); // @1
String signature = AclUtils.calSignature(total, sessionCredentials.getSecretKey());
I @2
request.addExtField(SIGNATURE, signature);
Il @3
request.addExtField(ACCESS_KEY, sessionCredentials.getAccessKey());
/I The SecurityToken value is unneccessary,user can choose this one.
if (sessionCredentials.getSecurityToken() = null) {
request.addExtField(SECURITY_TOKEN, sessionCredentials.getSecurityToken

b3

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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REB@1: & Request iIBk&HuA1THEF, FIOA accessKey.

RIEB@2: THIFFNBESH, FABFEENEBERESE, HRIEFT EFER
Signature, RERSIntESIZEERNGE X4 Signature, NRER, NFRREZIGIE
BRI CRILFEIMEFRAIR)

RIB@3: % Signature. AccessKey FINAZIERLIY BFERF, RBZIGEFIX
LTTHURE, SEaEKLPHEE, RIBEERINIR, HITRIRE

XF ACL BEFIREMRERE—IERER, AAEEHT .

R34 ACL RUSEMIEINERIXET , FICBNEE RocketMQ iHEHUZHIERS5C
MRIESHT o

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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2.3 B9 RocketMQ iEE 3

A3H%E ( RocketMQ BEHIE-RITRS ) RORBEE, NI 3 NS EXSHIFDEITHE

—. RIEBE2HT
—. HEHTEI
=. FEBERNTEE

—. RIXBEHITRE

BARIIRE—TEREAERNTUERBEENIT, ~EHTHBT:

public class TraceProducer {
public static void main(String[] args) throws MQClientException, InterruptedExcept

ion {

DefaultMQProducer producer = new DefaultMQProducer("ProducerGroupNam
e" true); I @1

producer.setNamesrvAddr("127.0.0.1:9876");

producer.start();

for (int i = 0; i < 10; i++)

try {
{
Message msg = new Message("TopicTest",

"TagA",

"OrderlD188",

"Hello world".getBytes(RemotingHelper. DEFAULT_CHARSET));
SendResult sendResult = producer.send(msg);
System.out.printf("%s%n", sendResult);

}

} catch (Exception e) {
e.printStackTrace();
}

producer.shutdown();

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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M ERRIDETLAE B E X5 m 20 DefaultMQProducer RHEETTZIE BHITER
BRo BAARE—T DefaultMQProducer 55 FiE BB XIS R 2L :

public DefaultMQProducer(final String producerGroup, boolean enableMsgTrace)

public DefaultMQProducer(final String producerGroup, boolean enableMsgTrace, final
String customizedTraceTopic)

ST

« String producerGroup
EreEmEEE.

« boolean enableMsgTrace
EOHRIRERBERHITE, BIAA false,

« String customizedTraceTopic

MRARERBILIRER, FRFHEESNDEIERRBIERZIR, BIAA: RMQ_
SYS_TRACE_TOPIC,

1. DefaultMQProducer #i& &£

public DefaultMQProducer(final String producerGroup, RPCHook rpcHook, boolean en
ableMsgTrace,final String customizedTraceTopic) { /I @1
this.producerGroup = producerGroup;
defaultMQProducerimpl = new DefaultMQProducerimpl(this, rpcHook);
/it client open the message trace feature
if (enableMsgTrace) {

I @2
try {

AsyncTraceDispatcher dispatcher = new AsyncTraceDispatcher(customize
dTraceTopic, rpcHook);

dispatcher.setHostProducer(this.getDefaultMQProducerimpl());
traceDispatcher = dispatcher;

this.getDefaultMQProducerimpl().registerSendMessageHook(
new SendMessageTraceHooklmpl(traceDispatcher));

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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Il @3
} catch (Throwable e) {
log.error("system matrace hook init failed ,maybe can't send msg trace d
ata");

B@1: BENE—TEHEHZE.

« String producerGroup
Er=EmEE.

« RPCHook rpcHook
HEFERIXIFRE

« boolean enableMsgTrace
EATEEEYERER.

« String customizedTraceTopic
EH AT FEBEEHITRIEIE

RA2@2: FK#zE AsyncTraceDispatcher, EHE: BEELEENTEIE, B
BRERXE,

KA2@3: #iE SendMessageTraceHooklmpl 338, F#EMA AsyncTraceDispat
cher AkREHE .

2. SendMessageTraceHookimpl $3F#

SendMessageTraceHooklmpl 25&

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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<<}é[:|>)
SendMessageHook

<<FE[O>>
TraceDispatcher

String hookName()
void sendMlessageBefore(final SendMessageContext context)
void sendMessageAfter(final SendMessageContext context)

[

— — —
SendMessageTraceHookimpl

| void start{String nameSrvAddr) throws MQClientException

boolean append|Object ctx)
void flush(} throws I0Exception

| void shutdown()

i
|
|

AsyncTraceDispatcher

private TraceDispatcher localDispatcher

' private final int queueSize

private final int batchSize

private final int maxMsgSize

private final DefaultMQProducer traceProducer
private final ThreadPoolExecutor traceExecuter
private AtomicLong discardCount

private Thread worker

private ArrayBlockingQueue<TraceContext>

. traceContextQueue

private ArrayBlockingQueue<Runnable> appenderQueue
private volatile Thread shutDownHook

private volatile boolean stopped = false

private DefaultMQProducerimpl hostProducer

private DefaultMCPushConsumerimpl hostConsumer
private volatile ThreadLocalindex sendWhichQueue = new
ThreadlLocalindex()

private String dispatcherld = UUID.randomUUID({).toString()
private String traceTopicName

| private AtomicBoolean isStarted = new AtomicBoolean(false)

1) SendMessageHook
IHERIZHFERY, AFERERAE

NTHIRIET B<.

ERIRIX . TEXSEREEL

2 ) raceDispatcher

iH BT A AR,

. int queueSize

Sk, WIIKE,

« int batchSize

HERBFHY, HERNT—REERIE

« int maxMsgSize
IHEHIT—RRENESEREERN,

ARIRE [FEMEREE] ARS

Bl KIEZ EHIT—ERSS2EE,

ENIAD 2048, ZHRIMRASAE

KREEHIEESR

BRIAS 128K, SRTARAAEE

EICHRHE

HEHASLIZE AsyncTraceDispatcher, SsLIliE BT
— MERINA

2

, AN 100, HREIRA

(E

S, (UMERARRR, RMEETELITH.

15N

=
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« DefaultMQProducer traceProducer
FRRXEENTRBERAEE

« ThreadPoolExecutor traceExecuter
Zigth, ARELSIITEERE,

« AtomicLong discardCount
ICREFHHET .

« Thread worker
woker &2, FELARMEINNTIPIREN—HFRIXRIBERITEIE, BRE&EE D
FHAT .

« ArrayBlockingQueue<TraceContext> traceContextQueue
iHEHE TraceContext A%, BXREFHRFREZIRSIHINES

« ArrayBlockingQueue<Runnable> appenderQueue
HREERBATY, BUAKE 1024,

« DefaultMQPushConsumerlmpl hostConsumer
HEEER, CRBRIBENNNMER.

« String traceTopicName
BT iR B E3ITRY topic BFR,

BB 9Hr SendMessageTraceHookimpl

sendMessageBefore:

public void sendMessageBefore(SendMessageContext context) {
/lif it is message trace data,then it doesn't recorded
if (context == null || context.getMessage().getTopic().startsWith(((AsyncTraceDispa
tcher) localDispatcher).getTraceTopicName())) { // @1

return;

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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}

/fbuild the context content of TuxeTraceContext
TraceContext tuxeContext = new TraceContext();
tuxeContext.setTraceBeans(new ArrayList<TraceBean>(1));
context.setMgTraceContext(tuxeContext);
tuxeContext.setTraceType(TraceType.Pub);
tuxeContext.setGroupName(context.getProducerGroup());

Il @2
//build the data bean object of message trace
TraceBean traceBean = new TraceBean();

Il @3
traceBean.setTopic(context.getMessage().getTopic());
traceBean.setTags(context.getMessage().getTags());
traceBean.setKeys(context.getMessage().getKeys());
traceBean.setStoreHost(context.getBrokerAddr());
traceBean.setBodylength(context.getMessage().getBody().length);
traceBean.setMsgType(context.getMsgType());
tuxeContext.getTraceBeans().add(traceBean);

REB@1: R topic FRNEEHILA Topic, BRG],

KRB@2: EHEAZ LETXH, REAXRRIFEENIN TG, EEFrEEE8—
N TraceBean &5 . 1BIZZEA ( TraceType.Pub ) 54=&FrEHIA .

RB@3: WE—RIBIHEE, A TraceBean X%, icHEEHER topic. tags.
keys. &iXE broker Hit . EERKESEER.

MEXEY, sendMessageBefore FERIR G REHEAXAIAT R, FLES—ED
DEERIFAE, FEEAX ETIMES, BINHFASRXBEHITEIE.

sendMessageAfter:

public void sendMessageAfter(SendMessageContext context) {

/it it is message trace data,then it doesn't recorded

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.



85 > 2.3 EESHHT RocketMQ iBEHIE

if (context == null || context.getMessage().getTopic().startsWith(((AsyncTraceDispa
tcher) localDispatcher).getTraceTopicName()) Il @1
|| context.getMqTraceContext() == null) {
return;
}
if (context.getSendResult() == null) {

return;

if (context.getSendResult().getRegionld() == null
|| lcontext.getSendResult().isTraceOn()) {
/Iif switch is false,skip it

return;

TraceContext tuxeContext = (TraceContext) context.getMgTraceContext();
TraceBean traceBean = tuxeContext.getTraceBeans().get(0);
Il @2
int costTime = (int) ((System.currentTimeMillis() — tuxeContext.getTimeStamp()) /
tuxeContext.getTraceBeans().size()); /I @3
tuxeContext.setCostTime(costTime);

Il @
if (context.getSendResult().getSendStatus().equals(SendStatus.SEND_OK)) {

tuxeContext.setSuccess(true);
} else {
tuxeContext.setSuccess(false);

}
tuxeContext.setRegionld(context.getSendResult().getRegionld());

traceBean.setMsgld(context.getSendResult().getMsgld());
traceBean.setOffsetMsgld(context.getSendResult().getOffsetMsgld());
traceBean.setStore Time(tuxeContext.getTimeStamp() + costTime / 2);
localDispatcher.append(tuxeContext);

Il @5

ARB@1: 205R topic ERJTERHITRY Topic, EEaRME],

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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ﬁ‘:ﬁE’J@Z: M MqgTraceContext F35xEURERAY TraceBean, RXIEITHL List 54K,
EBEBERAREDS, XENHIEKERE—%, KINRMEREBAEII

B@3: REVERARIXEIWEING N 5 RATFERT o

RIZ@4: K& costTime(3ERT). success(BEXRIEMKIT). regionld(&iXE!
broker FAfERYI X). msgldGEE ID, £BM—). offsetMsgld(EEMEBREE, R
EHEHER, VRSRE—FHERAMIEREE). storeTime, XEEMBIE (B imAIERS
8 + Zoz—iURER)kFNEBRFERE, XBER—MEE.

RIB@5: BEEIRIZAEEET TraceDispatcher # 4% Broker fR55ss . EHILHB
T

public boolean append(final Object ctx) {
boolean result = traceContextQueue.offer((TraceContext) ctx);
if (Iresult) {
log.info("buffer full" + discardCount.incrementAndGet() + " ,context is " + ctx);

}

return result;

XEBE— M IERXREIRRZ offer BARER, JNIT EBTWFRITTE S ANR(E]
false, HASMEZE,

E T RIEBE YD TraceDispatcher RISEIL .

3. TraceDispatcher LR

TraceDispatcher, AFEFimE BT IEE AZE Broker, HEIASLIIZE

AsyncTraceDispatcher,

TraceDispatcher ¥i&E %

public AsyncTraceDispatcher(String traceTopicName, RPCHook rpcHook) throws MQ
ClientException {

RIKE [HhEE<ERE] ARS, (IERARZR, RERUEEEIATA.




37 > 2.3 iFREHHT RocketMQ jE Bz

/I queueSize is greater than or equal to the n power of 2 of value
this.queueSize = 2048;
this.batchSize = 100;
this.maxMsgSize = 128000;
this.discardCount = new AtomicLong(0L);
this.traceContextQueue = new ArrayBlockingQueue<TraceContext>(1024);
this.appenderQueue = new ArrayBlockingQueue<Runnable>(queueSize);
if (1UtlIAlLisBlank(traceTopicName)) {

this.traceTopicName = traceTopicName;

} else {

this.traceTopicName = MixAlLRMQ_SYS_TRACE_TOPIC;
} I @1
this.traceExecuter = new ThreadPoolExecutor(/ :

10, //

20, //

1000 * 60, //

TimeUnit. MILLISECONDS, //

this.appenderQueue, //

new ThreadFactorylmpl("MQTraceSendThread_"));
traceProducer = getAndCreateTraceProducer(rpcHook); /I @2

@1 Mt OES, ZRARXLEERRZ ‘Bt /9, BRTEES.

» queueSize
PAIHKE, BAIAD 2048, B2 ibaeiBiRERIEEHITEHE

« batchSize
—R[E Broker tE&XABEESEEL, EA 100.

« maxMsgSize
[@ Broker iCIRIBEHUZRS, IHRANS NGB ZE, FIA 128k,

« discardCount

BNETIIES, ZEFERNTEE, XEZRP—FAIE, NRER TPS &ixZ

X, ﬁyiﬁiﬁﬁzkﬁﬁ" IHKAS, =EMEFBEHTEIE

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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« traceContextQueue
traceContext FAETI, ZEFIR(EEAE. BEESRE)TWEKRMIEERE, BER
HIMERRFIISRAZIF, WEIZENRE .,

« appenderQueue
12323 Broker ZA2 B T,

. traceTopicName
BT BRI Topic, FIAN RMQ_SYS_TRANS_HALF_TOPIC.,

« traceExecuter
BF&1XE Broker IREIREEIZ, ZOKZHENAR 10, KREE A 20, BA
MR E 2048, &FEZFR: MQTraceSendThread_.

« traceProducer
KIEHEHITRY Producer,

£ @2: A getAndCreateTraceProducer 75 %t B F & %1 B AT
Producer(BE8&i%#&), THEHIEMANE— TFHIM.

getAndCreateTraceProducer 1¥f#

private DefaultMQProducer getAndCreateTraceProducer(RPCHook rpcHook) {

DefaultMQProducer traceProducerinstance = this.traceProducer;

if (traceProducerinstance == null) { //@1
traceProducerinstance = new DefaultMQProducer(rpcHook);
traceProducerinstance.setProducerGroup(TraceConstants. GROUP_NAM

E);

traceProducerinstance.setSendMsgTimeout(5000);
traceProducerinstance.setVipChannelEnabled(false);
/I The max size of message is 128K
traceProducerinstance.setMaxMessageSize(maxMsgSize - 10 * 1000);

}

return traceProducerinstance;

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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KB@1: IRAERBUZEAEE, WOEBAFAXEENTNBERREXE, H
GroupName J3: _INNER_TRACE_PRODUCER), HEk%#BAIATE 5bs, SARIF
REHE RN 118K,

start

public void start(String nameSrvAddr) throws MQClientException {
if (isStarted.compareAndSet(false, true)) { /I @1
traceProducer.setNamesrvAddr(nameSrvAddr);
traceProducer.setlnstanceName(TRACE_INSTANCE_NAME + "_" + nameSrv
Addr);
traceProducer.start();

}

this.worker = new Thread(new AsyncRunnable(), "MQ-AsyncTraceDispatcher—Thr
ead-" + dispatcherld); // @2

this.worker.setDaemon(true);

this.worker.start();

this.registerShutDownHook();

FeaEsh, EARRIEHAEED DefaultMQProducer BF, WNSREMRIRIREHENIT,
NABZ -

RIB@1: WRBFALXBEENTNAXEREEE], WIRE nameserver #itlk, F
[BEhE .

RIB@2: BII—1&I2, BFHIT AsyncRunnable 1155, ENREBESNE.

AsyncRunnable

class AsyncRunnable implements Runnable {
private boolean stopped;
public void run() {
while (!stopped) {
List<TraceContext> contexts = new ArrayList<TraceContext>(batchSize);

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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/I @1
for (int i = 0; i < batchSize; i++) {
TraceContext context = null;

try {
/lget trace data element from blocking Queue — traceContextQue
ue
context = traceContextQueue.poll(5, TimeUnit.MILLISECONDS);

Il @2

} catch (InterruptedException e) {

}

if (context != null) {
contexts.add(context);

} else {

break;

}
if (contexts.size() > 0) {

AsyncAppenderRequest request = new AsyncAppenderRequest(conte
xts); /| @3

traceExecuter.submit(request);

} else if (AsyncTraceDispatcher.this.stopped) {
this.stopped = true;

@1 WEFREZERIRE: Bean, XRZKIX batchSize, BiAJ9 100 5.

AE@2: M traceContextQueue FEXH—MFHERA TraceContext, R EiEATAT
1879 5s, BIANMEIZBAGIFiRERFHERAY TraceContext, MHRZZERF bs,

KB@3: [EEBPIRRES AsyncAppenderRequest.

AsyncAppenderRequest#sendTraceData

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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public void sendTraceData(List<TraceContext> contextList) {
Map<String, List<TraceTransferBean>> transBeanMap = new HashMap<String, Li
st<TraceTransferBean>>();
for (TraceContext context : contextList) { /@1
if (context.getTraceBeans().isEmpty()) {
continue;
}
/I Topic value corresponding to original message entity content
String topic = context.getTraceBeans().get(0).getTopic(); Il @2
/' Use original message entity's topic as key
String key = topic;
List<TraceTransferBean> transBeanList = transBeanMap.get(key);
if (transBeanList == null) {
transBeanList = new ArrayList<TraceTransferBean>();
transBeanMap.put(key, transBeanList);
}
TraceTransferBean traceData = TraceDataEncoder.encoderFromContextBean
(context); /| @3
transBeanList.add(traceData);
}
for (Map.Entry<String, List<TraceTransferBean>> entry : transBeanMap.entrySet())
{ /I @4
flushData(entry.getValue());

RIB@1: EHWERERHNITETE .

B@2: FREVFERBHMIZAI Topic.

RIB@3: X TraceContext H174wi5, XEREENTRIEREIE, BENHIFHE
—T, THRELEIOER,

RIB@4: BRIBENEYEAXEI Broker IRS2E

TraceDataEncoder#encoderFromContextBean

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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RIBEEMITIRIZER, HRRXEBE—UTF—H, TEDIIENEBEESE.
1) PUBGHEARIX)

case Pub: {

TraceBean bean = ctx.getTraceBeans().get(0);

/lappend the content of context and traceBean to transferBean's TransData

sb.append(ctx.getTraceType()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getTimeStamp()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getRegionld()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getGroupName()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getTopic()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getMsgld()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getTags()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getKeys()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getStoreHost()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getBodylLength()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getCostTime()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getMsgType().ordinal()).append(TraceConstants. CONTENT_SPLIT

OR)//

.append(bean.getOffsetMsgld()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.isSuccess()).append(TraceConstants.FIELD_SPLITOR);

HEHITEIRIIMM ERFfF TR, FRODRHESH1, BRI 2 FE, K
XMRITIERAR ‘AR, A ATEREER json ) le?

2 ) SubBefore(EEEZZa)

for (TraceBean bean : ctx.getTraceBeans()) {

sb.append(ctx.getTraceType()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getTimeStamp()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getRegionld()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getGroupName()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getRequestld()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getMsgld()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getRetryTimes()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getKeys()).append(TraceConstants.FIELD_SPLITOR);/

H}

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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ML 2% R EIAIRFEHETR, SNFRER1 9K, B—RICRER2EE.
3) SubAfter (BEEZEE )

case SubAfter: {
for (TraceBean bean : ctx.getTraceBeans()) {
sb.append(ctx.getTraceType()).append(TraceConstants. CONTENT_SPLITOR)//

.append(ctx.getRequestld()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getMsgld()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getCostTime()).append(TraceConstants. CONTENT_SPLITOR)/
.append(ctx.isSuccess()).append(TraceConstants. CONTENT_SPLITOR)//
.append(bean.getKeys()).append(TraceConstants. CONTENT_SPLITOR)//
.append(ctx.getContextCode()).append(TraceConstants.FIELD_SPLITOR);

BRI —1F, MAEESH.

27 FEAVERDIRER , (BB ARERANEEHIZIRERAZ « i8S E R RSN S
T, ETREAWER—KFYERERABT DRI .

DefaultMOPraducer | SendbdessageTraceMoo kimpl Brakerf &3 AayreT raceDispatc her Thresd| AsyrcRurnabiz] AprcApperderleguest

HIETXZEL, RXFTEHERXERESIITRER, [HEIBRINITIRER N 2 aE?
HINFEEBEHIZ—HM, MR EEEEERNTIEENBFRE, HLUWER
ConsumeMessageTraceHookimpl, AFHEIISBEAEAERIERU, A FEEAN
BT,

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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HL ) EERIDHT, BAIBLZ1E8450, RocketMQ HIiERIBEIRFEES! Broker L,
BEEHTNERRWNIEE? HIEREEN EADEAFR? 255 Broker L&
BERTEHEHSPES FEIEEIR? RocketMQ SIFRFZABMASBE N HEMITAIERR

1. ERRFRARERZR

RocketMQ BUARSEEHUEERA: RMQ_SYS_TRACE_TOPIC, 3% Topic &
EFTEIEIE? HEREER?

if (this.brokerController.getBrokerConfig().isTraceTopicEnable()) { // @1
String topic = this.brokerController.getBrokerConfig().getMsgTraceTopicName

TopicConfig topicConfig = new TopicConfig(topic);
this.systemTopicList.add(topic);
topicConfig.setReadQueueNums(1);

Il @2
topicConfig.setWriteQueueNums(1);
this.topicConfigTable.put(topicConfig.getTopicName(), topicConfig);

FIRRIBER TopicConfigManager FIMIEREL, £ Broker BaifIAHRS %
topicConfigManager %35, FIREIE topic FUIEHEE

KAZ@1: W3R Broker FE T HBHITIRER(trace TopicEnable=true)id, £Bzhtl
EIOABRITH topic BBHBER, FEHEIZSNIIEN 1.

2. BREEMERHIEER

FREERRIEE . HRIBBEN, JURRIEERBHITRI Topic, Hlk0:

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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public DefaultMQProducer(final String producerGroup, RPCHook rpcHook, boolean en

ableMsgTrace,final String customizedTraceTopic)

public DefaultMQPushConsumer(final String consumerGroup, RPCHook rpcHook,
AllocateMessageQueueStrategy allocateMessageQueueStrategy, boolean ena

bleMsgTrace, final String customizedTraceTopic)

&1T customizedTraceTopic RIEEEEHIT Topic,

RER~ BETEESUHE L, AT EEotiEEM, HMEE RocketMQ B4E
B A RI2FIBIELF Topic,

WY, AXHNEIXET, RGFANET RocktMQ iBRHUTHISEIIRIE, T—
R, BATRBHAZIZEIARRFEIH,

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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2.4 RocketMQ ZEIFRBIER : ¥R raft
17130
JE3K raft X ATEE

Raft MRS U R — IR N —ZE BN, EEES Leader 1825, BE
SHIRERD

AIARYE raft BE7SGHRY raft hEHTES, EapE Rt

http://thesecretlivesofdata.com/raft/

—. Leader i%&3¢

1. —BREP, B TRAERENRER

Node B
Term: 0O

Node A Node C
Term: 0O Term: 0

Raft i H =8 3RS (Ae) :

« Follower

IRAEE .

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.


http://thesecretlivesofdata.com/raft/
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« Candidate
(E3vir=

« Leader
MSE(Leader), BEHNIFMEANET S,

Bt 3 M RIaIRE A Follower, BB a8 — M ERIRTE(EREE), ERYEng
&9 150ms~300ms Z BN e . HERTREIEE, T aIASM Follower 2255 Candi
date, W FEFI:

Node B

ol

Term: 0

e ©

Node A Node C
Term: 1 Term: O
Vote Count: 1

BEBRT, A TRPEE 1T RENSRRLEE, HIREER Candidate,
REERS T REARERERE . BiIERERIE—1TREH Candidate AT 240
A TIRERT

ST RIS Candidate, BAE—HIRE, HTEF KRR, RETLRERX

A1, HESEAECK E—Z, W EEFRE NodeA 552, Team &1, Vote Count
H1.

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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Node B
Term: 0O

S

Node A Node C
Term: 1 Term: O
Vote Count: 1

ST RNENSENE, BXAECKRE—F, ARMZEREMIID R RRRE
(FRREENGE), KEREBK.

Node B
Term: 1
Voted For: A

O

® 0

Node A Node C
Term: 1 Term: 1
Vote Count: 1 Voted For: A

SERANT REEIREERS, WRALRHTIRE, WER, SRS, ARE
FERRME, FEEENTR.

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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Node B
Term: 1
Voted FEer: A

Node & Node C
Term: 1 Terms: 1
Voted For: A

SR AREIRBRIEANT—HA, WARIDZERFRY Leader, ARENRERFARY
Ht T e&E O, EREBCRIMSHN, EWNTERR.

Node B
Term: 1
Voted For: A

© ©

Node 2 Node C
Term: 1 Term: 1
Voted For: A

Node A, &EHH Leader IEFEEEMT AIX OB

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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Node B
Term: 1
L.eader: A

O

@

Node A Node C
Term: 1 Term: 1
Leader: A

TREWE Leader FOOBIEE, ROMMMNESR, AEEBSHITENTE, 2R Flower
RS SEICH I EENZBKE Leader OBEE, BSM Flower TR
Candidate, iz Rl & F—HIRE.

130 NodeA T a1, FIEMBERIMNREOE, FIRE—TERFNTETEE.

Node B
Term: 1
Leader: A

Node 4 Node C
Term: 1 Term: 1
Leader: A

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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WMRED RS, WELREFRNTRAEOIE . BEENZRIEIEE, TR BRY
Fetom C 3Bk Candidate, NEEFANT _ARKRSE, WTFEFR.

Node B
Term: 2
Vote Count: 1

Node A& Node C
Term: 1 Term: 1
Leader: A

TR B, BEBRRIONIREN 2, AREXNECREL—R, ARREMDRARR

ZiEKo

Node B
Term: 2

Node A Node C
Term: 1 Term: 2
Leader: B

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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T CENSR, HTERFIXKXTEHCRRRER, FZIXARKRER, RE%®
PREFIREIZER, AREEITIR. TR B RBINEAERIR AL Leader FERAIED
7S

PMERANEERNAENXET , BIFENESIR, RAZ T =BIERE2REYAY,
BHEATER—E, — " TRERKE S — TR EENIREBRZEITH
Candidate, BIE—#®iRETREF, AT 1 MTHITIKESER Candidate, BBizaN{aik
FR?

TEU 4 N RRVEREAN, KFR DRAXMERERT, WMTHTEE.
2. —HIKREP, BE P RAEREIER

BSERNER T REAN Candidate IRZE, AFHAFI KRR, SRIRERSH 4,
BESENECKRE—R, ARREFTHIEMTRARIRE, WTEFR:

Node A Node B
Term: Term:

‘: .‘
Node D Node C

Term: 4 Term: 4
Vote Count: Vlote Count: 1

REETTRERESK, TR, #HITRERE:

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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Node A Node B
Term: Term:
Voted Fur doted For

*eQ
OO

Node D Node C
Term: 4 Term: 4
Vote Count: Viote Count: 1

BETS C. DEKEID. C BHRINEEEKE, MBREIARE, EAEARRRE
d, EEZZENECRT—E, BBLE, TRARECTR. T=BEED TS, B
AT C. D #BRIXAIEEE, HAANR A,B #BIA9 C 3 D sk AET =, NEEMATLALER T,
FESR, C. DERIRM 2 E, KBIFE, TERAETS, BETRSREFAR?
IEE=gNEE

Node A Node B
Term: 4 Term: 4
Voted For: Voted For: D

¢ 3
Node D Node C
Term: 4 Term: 4

Vote Count: Uhte Count: 2

RS A,B,C,D FIERISRZBAERITEY, S = Candidate B, SkESRERS
72 Candidate HFHEMAE, KEE—HHINIRE, BFETRB. TR D EAET
FR—HIRE .

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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Node & Node B
Term: 4 Term: 5
Voted For: Wote Count:

@ ®

Node D Node C
Terms: 5 Term: 4
Vote Count: Vlote Count: 2

QEERIT: TR ADR CEEDR Bk leader, {EERTF BD AR THE 5%
RE, RERIRERIRENHN 6, WMEFR:

Node A
Term: © Node B
Leader: B Term: 6

-0

O O
Node D Node C
Term: 6 Term: &

Leader: B ILeader: B

KT Raft tIMXASREMNMBEIXET , FTFRE(IKBE—T, WWREC Raft ¥,
ZVEEEWLEM, A T—RIRBEEE Dleger(RocketMQ ZEIA)EHIZHE—LREE .

— /0N

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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3. BEfascHl Raft i&=

o TERES
FEES|IA 3 FTHAKE: Follower(iRfEZE). Candidate(fzif®), IRENMA =,
Leader(xT5).

o IEIRERTEE
Follower. Candidate BMIRSES, FEHP— M ERTES, BIRXERTAIEM 150ms-
300ms BTN, BB SRIERNSEAA—E, Follower K7, ERTEEIRIE,
R —IRE, TIREKERREBK. Leader FOOBKBERFFELIIN G, TEEEERTEE.

« IREEX Team
Candidate K& =, BEE—®8IRE, Team Il—-,

o IREEHH

B ITRREA—ITRREAE, T e A4PrERon 3, FEER
ATRBRTEAE, IRWEIEMTR, RELXN 3, WEKRKRWYER, WRKEIR
BATR, BXALURERER.

« A9 Leader R9&(4
WIS EISER P ENKRZH, fINIRER+HE 3 558, WX NBERE,
MEREP—ERSHREN, R TRIR N R, BRedTgEE? ERETLRY, BATLIE
B2 E, BiensiEt 30—, FUABESERTPINRSNRENIT, FR4 60
aIAM%S 3 6I—HF.

mERER DREIERERN—ERE, BITLHE LRESE, HAZR Dleger 89%

I, T—REBNEBOITRIAERZEI AT Raft #MAY Leader i£ERT, ik
Fefi I HARFIE .

STERERFRNEE TG, ERRAETRAEER, HETRARSIRENES, (5
PFRRIERARS 2, S TEFR:

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.



2.4 RocketMQ ZEIARGIER: ¥R raft X < 56

Node B
Term: 1

Node A Node C
Term: 1 Term: 1
Leader: B Leader: B

BRinEET SARIER, fIg0 set 5, BEHUEEH 5, WTFERTR:

Node B
Term: 1

req uest:sey

‘.

Node A Node C
Terms: 1 Term: 1
Leader: B Leader: B

EPHRBEIEFIREKRE, BEIRENNZ Leader WAEH(ERRER), RAREF—1
OBt EPRBEHTELZIERFANT R, WTEMxR:

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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Node B
Term: 1

0

Node A Node C
Term: 1 Term: 1
ILeader: B Leader: B

N RUWE Leader IAEE, EBIIEINT RIBEX M, FHREHIA ACK, Lea
der KEINT SRMIAMERE, MEFiRAZAXHAGE.

Node B
Term: 1

I

Node A Node C
Term: 1 Terms 1
Leader: B Leader: B

FANHTEHRESR, BRTREFRERNER, MRPELKESTE, ZUMIFIE
R —EUE0e?

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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1. R Leader TREMF R BHER, EPEMNT SEEHESYL, 1Z0@tE
fe"?

2. BEEAARTHITIRZR? Leader T REREIEFimIEIEEEIEKRE, B5TEN
FETRMEEXEF, AETEENT R, NHAKEIEEES, RRXEHEERE
ACK, B+ ARHEIRZIE?

3. BEUHIRIERE—.

AT EME DX ,

HREZERREEEEESHRD, AXATEREE LIRRE, METEXL R

HAZ] RocketMQ ZEIKRZIF, BIERSSHT RocketMQ DLedger B9sLHfE, B
KEFTL raft Y.

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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AR KHEF: RocketMQ. ZEIAR. DlLedger. leaderikzt, FM

KIEZHR ( RocketMQ ZRIABIER: ¥R raft Y ) BB EERZFS RocketMQ
EFiZiE ., Bisthlli—FXTF Leader B9—LEE:

e TRRE
FESIAN 3P RIRTE: Follower(iRiEZE). Candidate(fxiz®), REAMAR,

Leader(xT ).

o IEATTRTES
Follower. Candidate BMIRSES, FEHP— 1 ERTES, BIXERTAIEM 150ms-
300ms BTN, BB SRIERNSEAA—E, Follower K75, ERTEEIRIE,
R —0IRE, TIRERERREBK. Leader BOOBKBERFFELIIN G, TEEEERTEE.

o IELER Team
Candidate K& =, BxE—®8IRE, Team Il—-,

o IREHH

BRI TRREA—ITRREAE, T e A4PrEeRos 3, FEER
ATRBRTEAE, IRWEIEMTR, RELX 3, WERKRWYER, WRKEIR
BATR, BXALURERER .

« A8 Leader R9&(4
WISEISER PR HENKRZH, fINNRER+HE 3 858, WX NBERE,
MREP—SRSHRET, R TRIR DN =, BReTIsEL? EREILIRY, BATLUAS
B2 E, BignsREt 30—¥, FABEERTINRBMNERENNITE, Fh 460
aIAM%S 3 6I—HF.

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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DLedger T i&FEa9%2/ 0ZEE

DladgperConfy L 1=E P Ta o
OledpertliemPratcen Dsdgerlientérotocabiandier

s GOV e = reererer) iyt request)
heaest request] Comp ' = ' i i
quest request] CompletaticF s =y
L |
x )

i
MemierState iE O

finsd DLedgerCantip dLecgerConfg
private final String group DedgerProtocet
finad Sering sesfid t

fina Sring peers
Aol

BledgerProtocoHander

e = CAMDIDATE [ s HeanBefesponses Tear ———

- Coing yHEsponss > pushi Pushifntirg g st reguest]
“arirg cuniotmkor &

long IecgerEndindey =-1

fong lecgerEnd Term = -1

fang knownasTerTEnGroup = -1 | | |
Mapeizring, Strings posrhisp = new HashMapes]) i e e S A A e AT e R
pubke zync hronied void setCurivateForString oaTVotefor| 1

public zynchranied lang nestTerm|) i Oledgsrfipcsenice

public synchranized void changeToLeader{lang term) ! st . i

publkc sync hranied void changs ToFelkuwer|lang term, String leadend) 1 pubhe sbstract woid startup()

bl syne hranizod veld changs ToCandisamateng term) ! publc ahstract vokd st nwn|

DLodgarsaryer

DledgericaderElector prheats Mombarstate memberstate

peheanta Diedgn canfly diedgerConfig D ecgerhpeNetySeriios

Febeite (b Sbontcigdaeitorm S ———
prhile Dledgepcsenice dledperApciervios

Frteate DisdgerEntrePusher dLedpertniryPisher

petvate Disoge reacertlectar diedgerieaderElector

Random random = new Random|
o

= dladgerlipidinice
T EMainTines

1. DLedgerConfig

ZRIMEFRIBXRERER, AINERFTRES.

2. MemberState

TSRS, B raft YRS follower. candidate. leader =FAZSHIRSHEI o

3. raft tH¥Ex

DLedgerClientProtocol

DLedger ZFimtHiX, EBENMT=15%, AEENBEEHNSEERER,
. CompletableFuture<GetEntriesResponse> get(GetEntriesRequest reques
t)

EFiRMIRS RN EESRE (GREEUE )
« CompletableFuture<AppendEntryResponse> append(AppendEntryReques

t request)
EFinaRSENEE (FHEEUE)

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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« CompletableFuture<MetadataResponse> metadata(MetadataRequest req
uest)
IRENTCEHE -

DLedgerProtocol

DLedger RS imtY, FEENXIMTENGE,

« CompletableFuture<VoteResponse> vote(VoteRequest request)
ERIZREBK,

. CompletableFuture<HeartBeatResponse> heartBeat(HeartBeatRequest re
quest)
Leader M\ T AxOBEED .
« CompletableFuture<PullEntriesResponse> pull(PullEntriesRequest reques
t)
HEVHERE, AHSEFRDSFANEA
« CompletableFuture<PushEntryResponse> push(PushEntryRequest reque
st)
HEXETEM, FHSEFRDSFANE.
YA IR Handler
DLedgerClientProtocolHandler. DLedgerProtocolHander tY4b 1822 ,

4. DLedgerRpcService

DLedger Server(T5m)Z BHIMNEZERE, BAETF Netty S, HSLHIZEA: Dled
gerRpcNettyService .

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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5. DLedgerlLeaderElector

Leader B2 LIRS,

6. DLedgerServer

Dledger Server, Dledger T mHIffiEs,

T RIEM DLedgerleaderElector FFaaEI4T DLedger 2i{aIsLH Leader 5454 o
(EFraftthiX )

1. DLedgerLeaderElector 2

DLedgerlLeaderElector

Random random = new Random()
DLedgerConfig dLedgerConfig
MemberState memberState
DLedgerRpcService dLedgerRpcService
StateMaintainer stateMaintainer
private long lastLeaderHeartBeatTime =-1

private long lastSendHeartBeatTime = -1

private long lastSuccHeartBeatTime = -1

private int heartBeatTimelntervalMs = 2000

private int maxHeartBeatLeak = 3

private long nextTimeToRequestVote = -1

private boolean needincreaseTermimmediately = false
private int minVotelntervalMs = 300

private int maxVotelntervalMs = 1000

private List<RoleChangeHandler> roleChangeHandlers
private VoteResponse.ParseResult lastParseResult
private long lastVoteCost = OL

private StateMaintainer stateMaintainer)

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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B —RNEHEHEMRIE X

« Random random
PEHELAE R R, XM raft X FikaSERTEY B2 —RELEL .

« DLedgerConfig dLedgerConfig

BCESH

« MemberState memberState

T RIS

« DLedgerRpcService dlLedgerRpcService
rpc IRSS, LMD RAIXOBE .. RZERI RPC X,

. long lastlLeaderHeartBeatTime
ERBEOBEERIRTEIEL o

. long lastSendHeartBeatTime
PIREE OB ERIRTEIEL .

. long lastSuccHeartBeatTime
EIRAEINE OB EI RIRTIEIEL .

« int heartBeatTimelntervalMs
—MNOBEERIEER, BHAA 2s.

. int maxHeartBeatLeak
AFERAN MOBEIHRRKEOBE, KEHR Follower WP RREEE
maxHeartBeatLeak * heartBeatTimelntervalMs IR EIRIRILEIET RO OBE,
F=EFAEN Candidate R, J|F N —EOR9ESS,

. long nextTimeToRequestVote
RIET—MOBERIBTEIEL

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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« boolean needincreaseTermimmediately

B2 BIAGEIREE o

« int minVotelntervalMs
=/ \BRERZEIRETE], EHA 300ms.

« int maxVotelntervalMs
BRAMARIERZERENE, EA 1000ms.

. List<RoIeChangeHandIer> roleChangeHandlers
SEMRITS SIRSAMESE, 8)Y addRoleChangeHandler 7%,

. long lastVoteCost
FRIRERNFE.

« StateMaintainer stateMaintainer
RS ETRSE

&Y DLedgerlLeaderElector #9 startup FiEEIHASEEYL, RAEWNT:

DLedgerleaderElector#startup
public void startup() {
stateMaintainer.start(); // @1
for (RoleChangeHandler roleChangeHandler : roleChangeHandlers) { // @2
roleChangeHandler.startup();

B@1: EPRSHREERR.

1=)

RIB@2: BHRSHZTBIFRFHBNE, oJ&@id DLedgerlLeaderElector A9
addRoleChangeHandler F5 XS IMASZT(LIEIRZE .

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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Hh2EahNEEERRLE, H run I5iEsE:

public void run() {
while (running.get()) {
try {
doWork();
} catch (Throwable t) {
if (logger != null) {
logger.error("Unexpected Error in running {} ", getName(), t);

}

latch.countDown();

NLEERE, EZRMEBA doWork 73i%, # MEEREFH doWork AISEIR:

public void doWork() {

try {

if (DLedgerlLeaderElector.this.dLedgerConfig.isEnableLeaderElector()) { // @1

DLedgerl_eaderElector.this.refreshintervals(dLedgerConfig);
Il @2
DLedgerlLeaderElector.this.maintainState();
Il @3
}
sleep(10);

/I @4
} catch (Throwable t) {

DLedgerlLeaderElector.logger.error("Error in heartbeat", t);

B@1: WRZT =SS5 Leader iz, WESER@2 E&EENR, RAREFIRE,

HITIRBIESME, =% MRERFEITHY.

@4 EHiT—RiEE, RS 10ms.

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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DLedgerleaderElector#maintainState
private void maintainState() throws Exception {
if (memberState.isLeader()) {
maintainAslLeader();
} else if (memberState.isFollower()) {
maintainAsFollower();
} else {
maintainAsCandidate();

RIBESRIRPIRETVIRE, FITIRAVERIE, M raft tiXa]l, SHEE 3 MPRE:

« leader
MEE, TP, 1ZKRET, FEBEHONTEREOBE, AREEIE. BiFREMSR

Siibfiz .

« follower
M=, ZIRET, &FaElTsE, Eil#EHAE candidate X%, LUEARIREERZS,
EN—BIKEIET S OBE, WEEERER.

« candidate
FEE, ZRETHTRaAERE, SIEEECATFTR, BEMIE, A=FE
ZIRE T &=,

RMNEHEETTEZR, EE40E memberState BIFIAEZTA? FK(1E IR 62
MemberState 9itt5, AIMEYIEIRZSS CANDIDATE . BBEA 13T M maintainAsCa
ndidate FiEFRIRT .

BERR FEraft thile, BTEAPKREEIAS follower, DLedger BISETIM

candidate FFi, —FFih, SRANATETSHLSNRREE, KFEE—LBARLE
NVFTFATRE.

RIKE [HhEE<ERE] ARS, (IERARZR, RERUEEEIATA.
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3. ERSREHIRS T EE

BAMRSHAYERE, HRZ%IZREWIT maintainState 75i%. FTEERRDTTERESH
IKzh o

maintainAsCandidate 75i%

DLedgerleaderElector#maintainAsCandidate

if (System.currentTimeMillis() < nextTimeToRequestVote && !'needIncreaseTermimme
diately) {

return;

}

long term;
long ledgerEndTerm;
long ledgerEndindex;

Stepl: ESEENBNAERMEY:

. nextTimeToRequestVote
TREARRIZZERNRTE, WRIARIAYENTZE, REITATREARTH, Wi ERER
R,

« needIincreaseTermimmediately
EBRAZBVREIRE ., WRA true, NRBETHETES, 1Z(BERAIAK false, ZJWEINE
TRAYOBKEFH B LBPASHAVIR A T ET =A0%R , R BBEEFH Leader RIIZZELCIR/N
FIL=RYECIR, ROZIZBNAFCHTRIIRE

« term

JLVER AN
X=F0/No

« ledgerEndTerm

Leader T HBIARZER IR

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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« ledgerEndIindex
SREERAFY, BT —%BERIFHE index, EHEEREDSIFANE.

DLedgerleaderElector#maintainAsCandidate
synchronized (memberState) {
if (ImemberState.isCandidate()) {
return;

}

if (lastParseResult == VoteResponse.ParseResult. WAIT_TO_VOTE_NEXT || need
Increase Termimmediately) {

long prevTerm = memberState.currTerm();
term = memberState.nextTerm();

logger.info("{} _[INCREASE_TERM] from {} to {}", memberState.getSelfld(), pre
vTerm, term);

lastParseResult = VoteResponse.ParseResult. WAIT_TO_REVOTE;
} else {
term = memberState.currTerm();
}
ledgerEndindex = memberState.getledgerEndindex();
ledgerEndTerm = memberState.getlLedgerEndTerm();

Step2: ##Ak team. ledgerEndindex . ledgerEndTerm EiE, ESLIxiES
T

IR E—RAIRBER NG T —XIRESNZ T BFEIRE , FERESRHMASHIIRE
T—HIRFRR, HEEEEHRBR—TINSHTIRBILEFTLE o

o IR F—RASEERTZE WAIT_TO_VOTE_NEXT(ERF N —1IRE), WKZR
IRIRERIPIREH R BRAEIFRIAEIX

DLedgerleaderElector#maintainAsCandidate

if (needlncreaseTermImmediately) {
nextTimeToRequestVote = getNextTimeToRequestVote();
needlncreaseTermimmediately = false;

return;
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Step3: R needincreaseTermimmediately 73 true, NWEEiZircH A false,
HEMEE T XIRZEEAIATE, HELIABNT:

private long getNextTimeToRequestVote() {
return System.currentTimeMillis() + lastVoteCost + minVotelntervalMs + random.n

extint(maxVotelntervalMs — minVotelntervalMs);

}

TREITE: SRIATEE + DRIRENFE + &/MREER(300ms) + (100
0- 300 ) ZiERIBEHIIE.

final List<CompletableFuture<VoteResponse>> quorumVoteResponses = voteForQuor

umResponses(term, ledgerEndTerm, ledgerEndindex);

Step4: EERFRNEMTRARIRER, FHREIREERIIZER, BHEEERDITER
FiTiE. AL, ETFRMBRESREERE TS

final AtomicLong knownMaxTermInGroup = new AtomicLong(-1);
final Atomicinteger allNum = new Atomiclnteger(0);

final Atomiclnteger validNum = new AtomicInteger(0);

final Atomicinteger acceptedNum = new Atomiclnteger(0);

final Atomicinteger notReadyTermNum = new Atomiclnteger(0);
final AtomicInteger biggerLedgerNum = new Atomiclnteger(0);

final AtomicBoolean alreadyHasl.eader = new AtomicBoolean(false);

Stepb: THITIREERMH AT, STRNE/L T EEERENZN:

« knownMaxTermInGroup
EARER RIS IR

« allNum
FrEIREEH,

« validNum
BIUREH,
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« acceptedNum

IRISHIRRE

notReadyTermNum
NEFRENDRHE, MR inD RERERIX/NTFARRENFIR, WA IXfimAR
R, MinhRERARIEIREAN Candidate K.

« biggerLedgerNum
AFRIRERIT =AY ledgerEnd Term WNFXJumT5 =AML

. alreadyHasl eader
ERCERFE Leader,

for (CompletableFuture<VoteResponse> future : quorumVoteResponses) {
Il BREEBD

}

Stepb: WHIRELLR, WEKEER, BN REAEHEMNEL,

if (x.getVoteResult() = VoteResponse.RESULT.UNKNOWN) {

validNum.incrementAndGet();

Step6: MRIREERAE UNKNOW, NIERISZHEE 1.

synchronized (knownMaxTermInGroup) {
switch (x.getVoteResult()) {

case ACCEPT:
acceptedNum.incrementAndGet();
break;

case REJECT_ALREADY_VOTED:
break;

case REJECT_ALREADY_HAS_LEADER:
alreadyHasl eader.compareAndSet(false, true);
break;

case REJECT_TERM_SMALL_THAN_LEDGER:

case REJECT_EXPIRED_VOTE_TERM:
if (x.getTerm() > knownMaxTermInGroup.get()) {

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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knownMaxTermInGroup.set(x.getTerm());

}
break;

case REJECT_EXPIRED_LEDGER_TERM:

case REJECT_SMALL_LEDGER_END_INDEX:
biggerledgerNum.incrementAndGet();
break;

case REJECT_TERM_NOT_READY:
notReadyTermNum.incrementAndGet();
break;

default:
break;

Step7: HIHIRELHN, JINKERUT:

« ACCEPT
HpLZE, acceptedNum fIi—, REBEINEAEZETERT S —F A8k
Leader,

« REJECT_ALREADY_VOTED
BER, RRREEEKR FTHMT SR,

« REJECT_ALREADY_ HAS LEADER
BERE, RREFEANERHEEEFE Leaer T, alreadyHaslLeader i2& 7 true,
BEHMEMIRRERT, ERARIRE,

« REJECT _TERM_SMALL_THAN_ LEDGER
BRE, RB SR term N FiminEFaY ledgerEndTerm, WIRERZEER, 40
RIFiHHY team KFECSH team, EBICERT iR AHHEERIXR, LUEEFECHIRER

N
Ao

« REJECT_EXPIRED_VOTE_TERM
ERE, NRECHFRY term NTFimin4EPa) term, EiTESHHPRIIRERIXN
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« REJECT _EXPIRED LEDGER_TERM
BRE, NRECHIPRY ledgerTerm INFXTim#ERAY ledgerTerm, MIREIZZER .
WNRZUFER, EINLTEEE biggerLedgerNum BYE.

« REJECT _SMALL_LEDGER_END_INDEX
EEE, NRNIR ledgerTeam 584K ledgerTeam 185, (BR2H S4HPRY
dedgerEndindex /NFITuw#EPEIE, IRENZE, 18I0 biggerLedgerNum IH#485R9E

« REJECT_TERM_NOT_READY
BRE, WiRHIREX/NTFESH team, WEIARI AR ESIHRE, WinERAE
CRIRZER IR, EECHAE Candidate K&,

try {
votelLatch.await(3000 + random.nextint(maxVotelntervalMs), TimeUnit.MILLISECO
NDS);
} catch (Throwable ignore) {

}

Step8: FHUWERELER, HREBIITE.

lastVoteCost = DLedgerUtils.elapsed(startVoteTimeMs);

VoteResponse.ParseResult parseResult;

if (knownMaxTermInGroup.get() > term) {
parseResult = VoteResponse.ParseResult. WAIT_TO_VOTE_NEXT;
nextTimeToRequestVote = getNextTimeToRequestVote();
changeRoleToCandidate(knownMaxTermInGroup.get());

} else if (alreadyHaslLeader.get()) {
parseResult = VoteResponse.ParseResult WAIT_TO_VOTE_NEXT;
nextTimeToRequestVote = getNextTimeToRequestVote() + heartBeatTimelnterval

Ms * maxHeartBeatlLeak;

} else if (ImemberState.isQuorum(validNum.get())) {
parseResult = VoteResponse.ParseResult. WAIT_TO_REVOTE;
nextTimeToRequestVote = getNextTimeToRequestVote();

} else if (memberState.isQuorum(acceptedNum.get())) {
parseResult = VoteResponse.ParseResult.PASSED;

} else if (memberState.isQuorum(acceptedNum.get() + notReadyTermNum.get())) {
parseResult = VoteResponse.ParseResult. REVOTE_IMMEDIATELY;

} else if (memberState.isQuorum(acceptedNum.get() + biggerledgerNum.get())) {
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parseResult = VoteResponse.ParseResult. WAIT_TO_REVOTE;
nextTimeToRequestVote = getNextTimeToRequestVote();

} else {
parseResult = VoteResponse.ParseResult WAIT_TO_VOTE_NEXT;
nextTimeToRequestVote = getNextTimeToRequestVote();

Step9: RIBIERIREERFIMZESREEM S Leader.

BRI AHBRXERZA, FILEENSRE (ZRiER + DRIRERFHHE +
R/MRZEERB(300ms) +  (1000- 300 ) Z/EMIBENVE ) EXH “ 1 NERITETE" .

HXERIT:

NRXG RIS EFRA T RERENT =, Wizt 2FERXN IR, EHHAT

Candidate R%, HESBEREZITAIEE, HES “1 MEHITIEE7

MRELEFE Leader, ZHREFFHFAZ Candidate, FEEEATZE, 1ZERTESAYAT

8:  “1NEMITATEE” + heartBeatTimelntervalMs * maxHeartBeatlLeak ,

Hrh heartBeatTimelntervalMs JA—x/OBkEFEATIE,

maxHeartBeatLeak &3 FRIFRAZKAIOBKE, BIGNE Flower T mEZ/DANOBE

[EEARARIEIOBEE, NMIAJ Leader E 4.

MRWEINBERZRECREBEFE, WEEIHATEN © 1 10ENITIR" , AEES

FRE, FRREH WAIT_TO_REVOTE, RS FHUHER TRIRZERS A EINIR

ZR

- INREFIRIEREZEBT 4L, MaA Leader,

 IRBRINEREN R ESRENT SEBIT ], WNZZAIARIRE, HHELE
A REVOTE_IMMEDIATELY

« IIRERRIEEM NN EXTUR4EPH) ledgerEndindex B35, NEBITATSE, 4k4E
AECIRAIIEZS

- EfttfER, AR TR,

if (parseResult == VoteResponse.ParseResult.PASSED) {
logger.info("[{}] [VOTE_RESULT] has been elected to be the leader in term {}",
memberState.getSelfld(), term);
changeRoleTolLeader(term);
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Step10: WRIKZERILD, MWRSHIRSRES Leader, ARRSEIREIRNIRSAT
1A DLedgerlLeaderElector#maintainState B, &# A2 maintainAsLeader 75i% .

maintainAsLeader J5i%

2213 maintainAsCandidate REiR%a, HEMT RUEERANSE, SHITZH
%, BT RAPREIARE Candidate, FAEITHITEEHE, XNEHEARES ., ETERE
ROMEA Leader TRfE, ZHREMEHA?

DLedgerleaderElector#maintainAsLeader
private void maintainAsLeader() throws Exception {
if (DLedgerUltils.elapsed(lastSendHeartBeatTime) > heartBeatTimelntervalMs) { //

@1
long term;
String leaderld;
synchronized (memberState) {
if (ImemberState.isLeader()) { /I @2
/Istop sending
return;
}
term = memberState.currTerm();
leaderld = memberState.getlLeaderld();
lastSendHeartBeatTime = System.currentTimeMillis(); /I @3
}
sendHeartbeats(term, leaderld); // @4
}
}

E@1: BEEFif E—RAE ORI E S SR ERNEERE R T OB AEE
bR, WRiEBIT, NNRBBRBERIEOHE

RIB@2: WRZIRIFZE leader T, WEERE, EBEHT IXFIMT,

K@3: EEOHEAIXITESEE.

@4 REFNIMETRAEOIE, BERFENEOBRERIE.
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maintainAsFollower 7%

% Candidate ISP REREIET 22X OEE, SBIREZE A follower,
BRHA 15 kRE—FE follower IKET, P aaLt{+AaE=E?

private void maintainAsFollower() {
if (DLedgerUtils.elapsed(lastLeaderHeartBeatTime) > 2 * heartBeatTimelntervalMs)

synchronized (memberState) {
if (memberState.isFollower() && (DLedgerUtils.elapsed(lastLeaderHeartBe
atTime) > maxHeartBeatlLeak * heartBeatTimelntervalMs)) {
logger.info("[{}][HeartBeatTimeOut] lastLeaderHeartBeatTime: {} heartB
eatTimelntervalMs: {} lastLeader={}", memberState.getSelfld(), new Timestamp(lastLeader
HeartBeatTime), heartBeatTimelntervalMs, memberState.getl.eaderld());

changeRoleToCandidate(memberState.currTerm());

N maxHeartBeatLeak (EHAA 3)NMOBVEEHIRRIEIOBE, NERKEZTES
Candidate,

INENBENANBEIXE, £ LEATRES, EXLRNBBRTRIEZNEE, —
ERERFERSREBRMLN . ZXOPES ORI, BREIE T RIEERNMBIXA

oL

4. RESIRERER

TREPREA Candidate BIS@ERRAIEMT RERFIBR(N ARSIEE DAL
ZEY), AXNAERNERERRIEEHKN Leader, XinT RSREE BRI ERZ R

Z BHRE, NRERLE, T=fHELFERE, BfH voteForQuorumResponses.
handleVote IXENFEIERSEI, FTRENIDBISNIXED I EHI TIFEMED T
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voteForQuorumResponses

RIECIREIBK o

private List<CompletableFuture<VoteResponse>> voteForQuorumResponses(long ter
m, long ledgerEndTerm,

long ledgerEndindex) throws Exception { // @1

List<CompletableFuture<VoteResponse>> responses = new ArrayList<>();

for (String id : memberState.getPeerMap().keySet()) { /I @2
VoteRequest voteRequest = new VoteRequest(); /I @3 start
voteRequest.setGroup(memberState.getGroup());
voteRequest.setledgerEndindex(ledgerEndindex);
voteRequest.setledgerEndTerm(ledgerEndTerm);
voteRequest.setleaderld(memberState.getSelfld());
voteRequest.setTerm(term);

voteRequest.setRemoteld(id);

CompletableFuture<VoteResponse> voteResponse; /I @3 end
if (memberState.getSelfld().equals(id)) { Il @4
voteResponse = handleVote(voteRequest, true);
} else {
/lasync

voteResponse = dlLedgerRpcService.vote(voteRequest); // @5
}

responses.add(voteResponse);

}

return responses;

B BSEEE—TSHIEX:

. long term

KRR RAERIRYREROR

. long ledgerEndTerm
AT PRI AR RIS RIIR .
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. long ledgerEndIindex
AR ET RPN E AR ERBE RS

B@2: BHEFNNTRES, EEFEAERREBK. BRI RS
I'_E; Z:Hb'ﬂgaﬁo

E@3: MEKRRIBK,

@4 MREBRELEBCH, WEEREM handleVote #1TIRRIFKMAL, WIRE
RIEEERANEMT R, UBEMNEAIXKRRBK, Minh R/IUMBAEER handleVote
XTEERFHA TR -

ETRERKE handleVote 753i%, ERRITEKRRGIEZIHE,

handleVote Aix

T handleVote HiEaHFHAFREAR, FATERNKEIZN T RANEEIEK, A
F3 =8B synchronized 285, BIERINRIIRENL memberState X35,

if (!ImemberState.isPeerMember(request.getl.eaderld())) {
logger.warn("[BUG] [HandleVote] remoteld={} is an unknown member", request.ge
tLeaderld());
return CompletableFuture.completedFuture(newVoteResponse(request).term(memb
erState.currTerm()).voteResult(VoteResponse.RESULT.REJECT_UNKNOWN_LEADER));
}
if (Iself && memberState.getSelfld().equals(request.getLeaderld())) {
logger.warn("[BUG] [HandleVote] selfld={} but remoteld={}", memberState.getSelfld
(), request.getLeaderld());
return CompletableFuture.completedFuture(new VoteResponse(request).term(mem
berState.currTerm()).voteResult(VoteResponse. RESULT.REJECT_UNEXPECTED_LEADE
R));
}

Stepl: AT BENZEEDNEISKGHITRIE, FfRIFE BUG =FE, SUEFREHEWE
AR[EREAY
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if (request.getTerm() < memberState.currTerm()) { // @1
return CompletableFuture.completedFuture(new VoteResponse(request).term(mem
berState.currTerm()).voteResult(VoteResponse.RESULT.REJECT_EXPIRED_VOTE_TER
M));
} else if (request.getTerm() == memberState.currTerm()) { // @2
if (memberState.currVoteFor() == null) {
/llet it go
} else if (memberState.currVoteFor().equals(request.getlLeaderld())) {
/Irepeat just let it go
} else {
if (memberState.getlLeaderld() = null) {
return CompletableFuture.completedFuture(new VoteResponse(request).t
erm(memberState.currTerm()).voteResult(VoteResponse.RESULT.REJECT_ALREADY__H
AS_LEADER));
} else {
return CompletableFuture.completedFuture(new VoteResponse(reques
t).term(memberState.currTerm()).voteResult(VoteResponse.RESULT.REJECT_ALREADY_
VOTED));

}
} else { /I @3
/Istepped down by larger term
changeRoleToCandidate(request.getTerm());
needlncreaseTermlimmediately = true;
/lonly can handleVote when the term is consistent
return CompletableFuture.completedFuture(new VoteResponse(request).term(mem
berState.currTerm()).voteResult(VoteResponse.RESULT.REJECT_TERM_NOT_READY));

}

Step2: FITRIETI = MLNT S4HPRY team BATIRE “(h&” , DUITF/UMERIT

 WIREEIRETSRY term NFHEITH R term
»  IHERTRIESRE, UMEIRE raft HXEERS, ERY term #X, MEE
151,
WIRERIRETSRY term FFHFIHRAI term
< NRMERY term 1BF, RRREHBLER—MRELIRF, WAFE, ETFREX

B EEEDERTE.
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IRFIRE. HERELIERT R, WHRLEEANIEE (185 step3) »
 IRZTREFEN Leader T, NIBEFHHEFE Leader T,
 RZTRAEKRE Leader TR, BEER THMTRVE, WERSKT R, FHEH

EiRE,

 NMREELED S term K FHeiH =M term.,

»  ERBEKTRIRESK, ASHESERESERE, HERERBKRTRANRE

EIRIZANFENE) Candidate K.

if (request.getlLedgerEndTerm() < memberState.getLedgerEndTerm()) {
return CompletableFuture.completedFuture(new VoteResponse(request).term(mem
berState.currTerm()).voteResult(VoteResponse.RESULT.REJECT_EXPIRED_LEDGER_TE
RM));
} else if (request.getLedgerEndTerm() == memberState.getLedgerEndTerm() && requ
est.getLedgerEndindex() < memberState.getlLedgerEndindex()) {
return CompletableFuture.completedFuture(new VoteResponse(request).term(mem
berState.currTerm()).voteResult(VoteResponse. RESULT.REJECT_SMALL_LEDGER_END
_INDEX)):

}

if (request.getTerm() < memberState.getl.edgerEndTerm()) {
return CompletableFuture.completedFuture(new VoteResponse(request).term(mem
berState.getlLedgerEndTerm()).voteResult(VoteResponse.RESULT.REJECT_TERM_SMAL
L_THAN_LEDGER));

}

Step3: FMEXRT =AY ledgerEndTerm 5Ha1T =0 ledgerEndTerm, XE¥F
EEFIMBENEFIHE.

« IRBKRT MY ledgerEndTerm /NFHBIHREY ledgerEndTerm NiELE, HIR
ERIEKRTRNEEEHHELL LT R, XMERE AT SR,
« 1R ledgerEndTerm #8%, B2 ledgerEndindex tbHaiTs=/\, WiEL, REH
5 F—&18[E.
« ARIBRKA term /\F ledgerEndTerm LAERERIIERIEL
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memberState.setCurrVoteFor(request.getleaderld());
return CompletableFuture.completedFuture(new VoteResponse(request).term(member
State.currTerm()).voteResult(VoteResponse.RESULT.ACCEPT));

Stepd: EIEEFEMINE, BERRIBMEREERT R,

ZYVEIRE, RE— T REENIIRHESLRE, BAETR. ETRATHTHE
iz, BEEFNENTRAIEOHRE, ZETRFNERE—FOIBRIAES .

5. LBES OB

sendHeartbeats

Stepl: BHEHTRITR, FLREOHE.

CompletableFuture<HeartBeatResponse> future = dLedgerRpcService.heartBeat(hea
rtBeatRequest);
future.whenComplete((HeartBeatResponse x, Throwable ex) —> {

try {

if (ex = null) {
throw ex;
}
switch (DLedgerResponseCode.valueOf(x.getCode())) {
case SUCCESS:
succNum.incrementAndGet();
break;
case EXPIRED_TERM:
maxTerm.set(x.getTerm());
break;
case INCONSISTENT_LEADER:
inconsistLeader.compareAndSet(false, true);
break;
case TERM_NOT_READY:
notReadyNum.incrementAndGet();
break;
default:
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break;

}

if (memberState.isQuorum(succNum.get())
|| memberState.isQuorum(succNum.get() + notReadyNum.get())) {
beatlatch.countDown();

}
} catch (Throwable t) {
logger.error("Parse heartbeat response failed", t);
} finally {
allNum.incrementAndGet();
if (allNum.get() == memberState.peerSize()) {
beatl atch.countDown();

Step2: FEITOMEAIRIMNGER, XERMT:

« SUCCESS
OB ERIINEA o

« EXPIRED_TERM

ETHRAURE term INFATRAURTRIXR

« INCONSISTENT_LEADER
N REEBE THNEDR.

« TERM_NOT_READY
N =R R

XENAR{E, FHAECEROPERESIRY,

beatlLatch.await(heartBeatTimelntervalMs, TimeUnit.MILLISECONDS);
if (memberState.isQuorum(succNum.get())) { // @1

lastSuccHeartBeatTime = System.currentTimeMillis();

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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} else {
logger.info("[{}] Parse heartbeat responses in cost={} term={} allNum={} succNum
={} notReadyNum={} inconsistLeader={} maxTerm={} peerSize={} lastSuccHeartBeatTime=
{,
memberState.getSelfld(), DLedgerUtils.elapsed(startHeartbeatTimeMs),
term, allNum.get(), succNum.get(), notReadyNum.get(), inconsistLeader.get(), maxTerm.g
et(), memberState.peerSize(), new Timestamp(lastSuccHeartBeatTime));
if (memberState.isQuorum(succNum.get() + notReadyNum.get())) { // @2
lastSendHeartBeatTime = —1;
} else if (maxTerm.get() > term) {
Il @3
changeRoleToCandidate(maxTerm.get());
} else if (inconsistLeader.get()) {
Il @4
changeRoleToCandidate(term);
} else if (DLedgerUtils.elapsed(lastSuccHeartBeatTime) > maxHeartBeatLeak * he
artBeatTimelntervalMs) {
changeRoleToCandidate(term);

STUCEERYI N EE SR e, ESCIIRE R

« NRINRIREMATHEFNAIFE, NFRTRERPRNSIER , EREROBEERAED

BE (LB @1) .
RN EENN ERESRIREIT c S EBTERFMAIFE, NIZAIAEOHE
(RARE@2),

« IENT SRR EIREL ETRAIK, MFERN T RERERR, NPT R EEE TS
SMOET S, TEIRESM Leader #i#28 Candidate,

BE—T EPRIRERRAEFABR FEEAT RN, AR ASERIMNIE
TRT?

ETRENERE—TNONERLIERE,
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handleHeartBeat

if (request.getTerm() < memberState.currTerm()) {
return CompletableFuture.completedFuture(new HeartBeatResponse().term(memb
erState.currTerm()).code(DLedgerResponseCode.EXPIRED_TERM.getCode()));
} else if (request.getTerm() == memberState.currTerm()) {
if (request.getleaderld().equals(memberState.getleaderld())) {
lastLeaderHeartBeatTime = System.currentTimeMillis();

return CompletableFuture.completedFuture(new HeartBeatResponse());

Step1: MRETRRY term NF NT=AYterm, KIERIREET R, SHEDR
A9 term EiZRT; MRKRRXER, AEAEOHRBHNTREZTRIIETR, WikE
BT

THERNEEDRH term AFATBRAIER.

synchronized (memberState) {
if (request.getTerm() < memberState.currTerm()) { // @1
return CompletableFuture.completedFuture(new HeartBeatResponse().term(me
mberState.currTerm()).code(DLedgerResponseCode.EXPIRED_TERM.getCode()));
} else if (request.getTerm() == memberState.currTerm()) { // @2
if (memberState.getl.eaderld() == null) {
changeRoleToFollower(request.getTerm(), request.getl.eaderld());
return CompletableFuture.completedFuture(new HeartBeatResponse());
} else if (request.getlLeaderld().equals(memberState.getl.eaderld())) {
lastLeaderHeartBeatTime = System.currentTimeMillis();
return CompletableFuture.completedFuture(new HeartBeatResponse());
} else {
/Ithis should not happen, but if happened
logger.error("[{}]I[BUG] currTerm {} has leader {}, but received leader {}",
memberState.getSelfld(), memberState.currTerm(), memberState.getleaderld(), request.ge
tLeaderld());
return CompletableFuture.completedFuture(new HeartBeatResponse().cod
e(DLedgerResponseCode.INCONSISTENT_LEADER.getCode()));
}

} else {
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/[To make it simple, for larger term, do not change to follower immediately

/ffirst change to candidate, and notify the state—maintainer thread

changeRoleToCandidate(request.getTerm());

needincreaseTermimmediately = true;

/[TOOD notify

return CompletableFuture.completedFuture(new HeartBeatResponse().code(DL
edgerResponseCode. TERM_NOT_READY.getCode()));

}

Step2: MNEERAE (XBESHRNDRERKEIET SO )

RIB@1: MREDAREL )/ NTFHEHIKERIR, WIREIFET SIRZRIRITHE

'ftﬁt_'l @2 gu%;ﬂmgblj\$ﬁ@ o

MRIFTRNETRFRAT, WERET R ID, FREIRI.

MRIF P RUEDTRMEAE OB R, NEH E—XEEIOBERIATER, FF
JE‘ZIIJJ o

MENBRHNEDRERXOHETR ID AE, RSN Leaer, RBIEX
REAEREN, MREE, WREEFEETR, Moz ORELEER.

RIB@3: NRFTEAIRELRAKTFINTSANRERIR, WIAANT 2FHF 9 ESLF,
MNF =N Candidate K%, HZEIAR—KIRE,

OB ERSIERNEEIXE .

RocketMQ ZEIARZ Leader BRI ITMNBEIXET, AT IEITIEIBRY
B, SmEREENT:

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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ARIFHAT
SHERIR KBNS,

ARIRE [FEMEREE] ARS

FIEXET, RSB —ERIEE,

IR R EE, BIOARTRRIFE

S, (UMERARRR, RMEETELITH.
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2.6 B39tk RocketMQ DLedger(Z
BlA) ZBHFEMRE

E—REANFHDHT Dledger ZIMIALIL raft MHNANEERDRY, ASOEFMD
HrESEHIRISEI.

RIE raft WMXETR], BEADERFST Leader tEfE, ERBFPRIED MR
ERIRANER, MEFPINTRRAETNETRELHE, MASLEREER, 5

M-S EBRNEE D BBEEEARIXS,

BT RN ENERM, ACEEEMN Leader SBEEFIFERAOMFG, EAOA:
DLedgerServer B9 handleAppend FiEFFIAHHE .

—. BESEHEFRRE

FIERXHDHT RocketMQ DlLedger ZEIAEHI 2T, HAIEK TBEEFinAIXH
SANEKRIMNFE, HEEMNTHR:

RequestOrResponse

protected String group
protected String remoteld
protected String localld
protected int code

protected String leaderld = null
protected long term =-1

AppendEntryRequest

_private byte[] body

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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BEe—NESIFRIIENX:

« String group
ZERREPTREE

« String remoteld
BXRENTS D,

« String localld

=D,

« int code
IEKRMNFE, FRENALD

« String leaderld = null
ER£HY Leader Ido

. long term
SERFERIANIRE IR

« byte[] body
FRIERVENE

B TRRBAERN TR HSERFES

DLedgerServer#handleAppend

PreConditions.check(memberState.getSelfld().equals(request.getRemoteld()), DLedger
ResponseCode.UNKNOWN_MEMBER, "%s != %s", request.getRemoteld(), memberState.
getSelfld());

reConditions.check(memberState.getGroup().equals(request.getGroup()), DLedgerResp
onseCode.UNKNOWN_GROUP, "%s = %s", request.getGroup(), memberState.getGroup

0);
PreConditions.check(memberState.isLeader(), DLedgerResponseCode.NOT_LEADER);

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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Step1: BEERIEERISIEM:

«MRBRIT R ID ARHEGET R, WRHEE.
« MNRIEKRAVERFFA IR RERVERE, WRHES.
CARBFDRAREDR, UERE.

DLedgerServer#handleAppend

long currTerm = memberState.currTerm();

if (dLedgerEntryPusher.isPendingFull(currTerm)) { // @1
AppendEntryResponse appendEntryResponse = new AppendEntryResponse();
appendEntryResponse.setGroup(memberState.getGroup());
appendEntryResponse.setCode(DLedgerResponseCode. L EADER_PENDING_FUL

L.getCode());

appendEntryResponse.setTerm(currTerm);
appendEntryResponse.setl eaderld(memberState.getSelfld());
return AppendFuture.newCompletedFuture(—1, appendEntryResponse);

lelse { / @2
DLedgerEntry dLedgerEntry = new DLedgerEntry();
dLedgerEntry.setBody(request.getBody());
DLedgerEntry resEntry = dLedgerStore.appendAslLeader(dLedgerEntry);

return dLedgerEntryPusher.waitAck(resEntry);

Step2: WMRFIEAIIEEH T, MIELZFimExK, R[E LEADER_PENDING
FULL $8iR43; SNSRAH, BiEkEf%ERL DiedgerEntry, NEA dLedgerStore J5i%iE
AL, HE@IIER dledgerEntryPusher B9 waitAck FizEEEFIATRNE
TR, FRLGERIREEBRRE.

KB@1: WR dLedgerEntryPusher B9 push BAZIER, WLIRERENMN—X, HiE
=385 LEADER_PENDING_FULL,

B@2: BINBEE Leader IRSS25, HRINT R &, TEEEREAMNRARIE
MTISBIHA, MEAZIENIR K .

BRI B =Bt TR

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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« ¥Ifr Push PAIIREEH
. Leader TEFEEE
cEFTEEFNTEER ACK

1. dMITHIET Push PASIREER

DLedgerEntryPusher#isPendingFull
public boolean isPendingFull(long currTerm) {
checkTermForPendingMap(currTerm, "isPendingFull"); /I @1
return pendingAppendResponsesByTerm.get(currTerm).size() > dLedgerConfig.get
MaxPendingRequestsNum(); // @2
}

FESRIEE:

RIB@1: KEHBIRELIXZEEE PendingMap &, INRATE, NG, HEE
3. Map<lLong/* #&Z%)x*/, ConcurrentMap<Long, TimeoutFuture<AppendEnt

ryResponse>>>,

RE@2: RNHEFEFMATRREIERNIMHEGBIESRKNEKRYE, B
maxPendingRequestsNum EC&, 1ZEZIAA: 10000,

FiRZiELL R EE, BEAEEMmE, ConcurrentMap<Long, TimeoutFuture<
AppendEntryResponse>> FRIEHEZMNAMRIE? HIF piEEE 5.

2. Leader HRFMHEEIE
Leader HERIEIEFEETER DLedgerStore #9 appendAslLeader 5%,
DLedger 5L T EFAEF  EFERIEFMEIIL, ANESXFEFIERIFMESIEL,

HS#ES: DLedgerMmapFileStore.

Tﬁiﬁ* \H:f T;{:&;ET_TL%UHJ%EO

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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DLedgerMmapFileStore#appendAslLeader
PreConditions.check(memberState.isLeader(), DLedgerResponseCode.NOT_LEADER);
PreConditions.check(lisDiskFull, DLedgerResponseCode.DISK_FULL);

Stepl: BERFIMERSHIAENEE, EXHkiEER2WTHR:

¢ BEITEHIRESEEE Leader, NIRARE, NHESE.,
. BEIHEEREH, EHIKIER DLedger HIIRE R ¢ #UE B RHVEHRE
7 RVHERISRAE, HAMER 85%-

ByteBuffer dataBuffer = localEntryBuffer.get();
ByteBuffer indexBuffer = locallndexBuffer.get();

Step2: NAMERETSRN—IMHIESRS| buffer. EHFBTFEHEEIEDN
ByteBuffer, EaEEEN 4M , £5|89 ByteBuffer AMNMRSIKENKE, BEEN

64 PFT.

DLedgerEntryCoder.encode(entry, dataBuffer);

public static void encode(DLedgerEntry entry, ByteBuffer byteBuffer) {
byteBuffer.clear();
int size = entry.computSizelnBytes();
/lalways put magic on the first position
byteBuffer.putint(entry.getMagic());
byteBuffer.putint(size);
byteBuffer.putLong(entry.getindex());
byteBuffer.putLong(entry.getTerm());
byteBuffer.putLong(entry.getPos());
byteBuffer.putint(entry.getChannel());
byteBuffer.putint(entry.getChainCrc());
byteBuffer.putint(entry.getBodyCrc());
byteBuffer.putint(entry.getBody().length);
byteBuffer.put(entry.getBody());
byteBuffer flip();

Step3: ¥ DLedgerEntry, BPEHIESEAE ByteBuffer 7, NIXBEHL, X
SEAN=EAA ByteBuffer B9 clear 5%, BHIEED, NXEAILIEY , B—XEUREMN,
DEETEfE AM BOEUERE,

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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DLedgerMmapFileStore#appendAsleader
synchronized (memberState) {
PreConditions.check(memberState.islLeader(), DLedgerResponseCode.NOT_LEAD

ER, null);

... BR&HRS

}

Step4: SIS, HE—XMENTRIRESEERE Leader T,

DLedgerMmapFileStore#appendAsleader

long nextindex = ledgerEndindex + 1;

entry.setindex(nextindex);

entry.setTerm(memberState.currTerm());

entry.setMagic(CURRENT_MAGIC);

DLedgerEntryCoder.setindexTerm(dataBuffer, nextindex, memberState.currTerm(), CU
RRENT_MAGIC);

Step5: AUBEERBIRERFE, B entrylndex 5 entryTerm (8ZE#R). 5
BEE . entryindex. entryTerm FEAZEI bytebuffer &,

DLedgerMmapFileStore#appendAslLeader

long prePos = dataFileList.preAppend(dataBuffer.remaining());
entry.setPos(prePos);

PreConditions.check(prePos = —1, DLedgerResponseCode.DISK_ERROR, null);
DLedgerEntryCoder.setPos(dataBuffer, prePos);

Step6: HEHIBEMNRRIAREE, XF dataFileList 89 preAppend [F£LF4H
NBHEII, REBzmEEEENEER bytebuffer #,

DLedgerMmapFileStore#appendAslLeader
for (AppendHook writeHook : appendHooks) {
writeHook.doHook(entry, dataBuffer.slice(), DLedgerEntry.BODY_OFFSET);

Step7: HITHFERE

DLedgerMmapFileStore#appendAslLeader

long dataPos = dataFileList.append(dataBuffer.array(), 0, dataBuffer.remaining());
PreConditions.check(dataPos = —1, DLedgerResponseCode.DISK_ERROR, null);
PreConditions.check(dataPos == prePos, DLedgerResponseCode.DISK_ERROR, null);

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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Step8: BHEIEENZE pagecache &, & EHEEIEMNA

DLedgerMmapFileStore#appendAslLeader

DLedgerEntryCoder.encodelndex(dataPos, entrySize, CURRENT_MAGIC, nextindex,
memberState.currTerm(), indexBuffer);

long indexPos = indexFileList.append(indexBuffer.array(), 0, indexBuffer.remaining(), f
alse);

PreConditions.check(indexPos == entry.getindex() * INDEX_UNIT_SIZE, DLedgerRes
ponseCode.DISK_ERROR, null);

Step9: MEFZERSIFPEERSIEIBENEI pagecache,

DLedgerMmapFileStore#appendAsleader

ledgerEndindex++;

ledgerEndTerm = memberState.currTerm();

if (ledgerBeginindex == —1) {
ledgerBeginindex = ledgerEndindex;

}
updatelLedgerEndindexAndTerm();

Step10: ledgerEndelndex IiI— ( T—1%&H ) WFS. FigE leader HAK
SHRY ledgerEndindex 5 ledgerEndTerms,

Leader TREIBEMANBIXE, HERERNMBSFEEXS ETIHAT .

3. EVRFENTREH ACK

HSWMAOA dLedgerEntryPusher B9 waitAck 75i%.

DLedgerEntryPusher#waitAck
public CompletableFuture<AppendEntryResponse> waitAck(DLedgerEntry entry) {
updatePeerWaterMark(entry.getTerm(), memberState.getSelfld(), entry.getindex());
I @
if (memberState.getPeerMap().size() == 1) {
I @2
AppendEntryResponse response = new AppendEntryResponse();

response.setGroup(memberState.getGroup());

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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response.setl_eaderld(memberState.getSelfld());

response.setindex(entry.getindex());

response.setTerm(entry.getTerm());

response.setPos(entry.getPos());

return AppendFuture.newCompletedFuture(entry.getPos(), response);
} else {

checkTermForPendingMap(entry.getTerm(), "waitAck");

AppendFuture<AppendEntryResponse> future = new AppendFuture<>(dLedge
rConfig.getMaxWaitAckTimeMs()); // @3
future.setPos(entry.getPos());
CompletableFuture<AppendEntryResponse> old = pendingAppendResponses
ByTerm.get(entry.getTerm()).put(entry.getindex(), future); /I @4
if (old != null) {
logger.warn("[MONITOR] get old wait at index={}", entry.getindex());

}
wakeUpDispatchers(); Il @5

return future;

RB@1: EFFHFHRAY push K7Lk,

RB@2: MREHNTRINEN1, THELA, BREREININER

KB@3: 1§ append Mgrz Future FgEEBATATE, BHAMES: 2500 ms, &
LUEIE maxWaitAckTimeMs FBENZHEIAME.

{RB@4: BI98EM Future MASGERES

B@5: MEE Entry #kzZiz, BIBETRPIEIE push EIZFTAT=.

ETRDBIN BRI R TR

updatePeerWaterMark 7%

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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DLedgerEntryPusher#updatePeerWaterMark
private void updatePeerWaterMark(long term, String peerld, long index) { // XI3@

synchronized (peerWaterMarksByTerm) {

checkTermForWaterMark(term, "updatePeerWaterMark"); 1/
KB@2

if (peerWaterMarksByTerm.get(term).get(peerld) < index) { Il
RKB@3

peerWaterMarksByTerm.get(term).put(peerld, index);
}
}
}

KR@1: SRERENBZLENRISEH:

. long term

SHRIAYIRRICIR o

« String peerld
EEIREE=: SN DS

. long index
HRNENMNERENFS .

RB@2: ¥at peerWaterMarksByTerm #iE4EH, HEERA < Long /** ter
m */, Map< String /** peerld */, Long /** entry index*/>.

KAB@3: AR peerWaterMarksByTerm Fi&HI index /NFHaiHIER index,
WEEHr o

wakeUpDispatchers ###

DLedgerEntryPusher#updatePeerWaterMark
public void wakeUpDispatchers() {
for (EntryDispatcher dispatcher : dispatcherMap.values()) {
dispatcher.wakeup();

}H}

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.



95 > 2.6 EfEHHT RocketMQ DLedger(Z8I4) 2z BEBINRE

ZHEEFEMERMEARFGEE . A5 EZOXERE EntryDispatcher, 1E1F
N BT ZBIHATRE—MZESHVIARW .

DLedgerEntryPusher #3i&75i%
for (String peer : memberState.getPeerMap().keySet()) {
if (Ipeer.equals(memberState.getSelfld())) {
dispatcherMap.put(peer, new EntryDispatcher(peer, logger));

JFk7E1932 DLedgerEntryPusher BRI AE— M FH=ElE— EntryDispatcher
POE

B5K, HEWEHIHR DLedgerEntryPusher KL, BT RIBRRE, Z3HBHHAES
BE PR EREE,

TETEHE Leader ENMBERFHEEFHDITE , ATIHRARRRNZE, &R
KHA PR IT— N EZOLH .

ABEEIF MmapFileList B9 preAppend 5 append FiEHITiEMHAR

B FHEIESIRINBERESENESE: https://blog.csdn.net/prestigeding/arti
cle/details/ 100177780 , MmapFileList X¥tx RocketMQ AY MappedFileQueue.

1. MmappFileList B9 preAppend Ff#

ZHEREZSBARNSEHM preAppend Fi%, MEMNBEEXRER DS
preAppend Fix.

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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MmapFileList#preAppend
public long preAppend(int len, boolean useBlank) { /I @1
MmapFile mappedFile = getLastMappedFile(); /I @2 start
if (null == mappedFile || mappedFile.isFull()) {
mappedFile = getlLastMappedFile(0);
}
if (null == mappedFile) {
logger.error("Create mapped file for {}", storePath);
return —1;
}
/I @2 end
int blank = useBlank ? MIN_BLANK_LEN : 0;
if (len + blank > mappedFile.getFileSize() — mappedFile.getWrotePosition()) { //
@3
if (blank < MIN_BLANK_LEN) {
logger.error("Blank {} should ge {}", blank, MIN_BLANK_LEN);
return —1;
} else {
ByteBuffer byteBuffer = ByteBuffer.allocate(mappedFile.getFileSize() — ma
ppedFile.getWrotePosition()); /I @4
byteBuffer.putint(BLANK_MAGIC_CODE);

Il @5
byteBuffer.putint(mappedFile.getFileSize() — mappedFile.getWrotePosition
0); /I @6
if (mappedFile.appendMessage(byteBuffer.array())) {
I @7

/Ineed to set the wrote position
mappedFile.setWrotePosition(mappedFile.getFileSize());
} else {
logger.error("Append blank error for {}", storePath);
return —1;
}
mappedFile = getl.astMappedFile(0);
if (null == mappedFile) {
logger.error("Create mapped file for {}", storePath);
return —1;

}
return mappedFile.getFileFromOffset() + mappedFile.getWrotePosition();// @8

RIKE [HhEE<ERE] ARS, (IERARZR, RERUEEEIATA.
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B@1: BENEESHRIEX:

«int len

FEHBIKE.

« boolean useBlank
EOEEET, RAA true,

RB@2: KE&E—14, BIRENSERIEAESRI .

B@3: MRFEHBHRFBEY 7 IRHFIEFTR, BELERZE. 5@
4-@7 #EHELIEZEE

REZ@4:

REIB@5:

RAZ@6:

RB@7:
F{EET o

(A EI@IE

BRI — N AR SRIRF T RIA/NRY bytebuffers

FTENEH .

SEANFHRE, FTIARMXERIFRDKN.

SEAZEFT, AiB@4-@7 HAEMES—5= Entry, EABHS size,
NRIBHEUABTHEFEANEE, NEERODEYIEREE .

27 FIAMUIBERE, FIRBEZEEZGEER, SEEREGEENBSRRRYIER

BE.

2. MmapFileList B9 append i¥f#

BARLSER 4 N 28 append Bk, ERABIIT:

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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MmapFileList#append
public long append(byte[] data, int pos, int len, boolean useBlank) { // @1
if (preAppend(len, useBlank) == -1) {
return —1;

}
MmapFile mappedFile = getLastMappedFile(); I @2
long currPosition = mappedFile.getFileFromOffset() + mappedFile.getWrotePosition

0; 1 @3
if (!ImappedFile.appendMessage(data, pos, len)) { /I @4
logger.error("Append error for {}", storePath);

return —1;

}

return currPosition;

RB@1: HANB— TSNS

. byte[] data
FEANRIEUE, BIFEMNBEE.

. int pos
M data FHEABMLEFFIAIEE.

«int len
FENNFEDHE.

« boolean useBlank
=aERET, EAA true,

RB@2: KE&EE—IX4, RIS SRIS .

RB@3: KEZHRIS NS .

K@4: EINER.

BEHI1BXRE—T appendMessage, ERAGEEIBINEIIZEE .

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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DefaultMmapFile#appendMessage
public boolean appendMessage(final byte[] data, final int offset, final int length) {

int currentPos = this.wrotePosition.get();

if ((currentPos + length) <= this.fileSize) {
ByteBuffer byteBuffer = this.mappedByteBuffer.slice(); // @1
byteBuffer.position(currentPos);
byteBuffer.put(data, offset, length);
this.wrotePosition.addAndGet(length);
return true;

}

return false;

ZHERFERERE—TEANA LR mappedByteBuffer, 2i&@id FileChannel
B9 map ARz, BNFAIELAY PageCache, EIHEEBINESREEE AR pageCache
I:PO

AIFMANEBT Leader TR IEBEEFiIHEREIMBKRNBIEM LT, BIFUT
Push BABIREER 5 Leader TRFMHEE . EEEREBNOE, S0 alEIER
SEE T RYETIFANE

EHAT—RINEZIZE, HNAHERE—TNFIR:

WMRET B (BAZI PageCache), BRIEZEIMNT iR LME IS =T =
Eil, ERFPREEIIRIE—EUE?

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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2.7 B39tk RocketMQ DLedger(Z
glA) Z2BESHI(EE)

AN EEE BBHH RocketMQ DLedger(ZaIAK) 2HAEZEBINRE , %48
Leader &N EZ=Finm append RIERREETREXEEN—I: HEEH,

DLedger Z&IA&H DLedgerEntryPusher LI, # NRISITEFITIEMANE.

BN BT ARBRIK, A7 BIFRIEHESI, ARBLIGEN TEEaREEAs
RXE

. raft XPE—PIFEEZAIHE: Ei‘%ﬁEIFF\F%%, ZANasEI .

« ZFimE DLedger SEBFAXE—%ABT, SEIERFPRSHT RASARI ZBERIA
AENA .

- raft HXAFIENN. XM FAISEI .

DLedgerEntryPusher Z£E:

java, lang. Thread

| DledgerEntryPusher |

| private EntryDispatcher entryDispatcher | ShutdownAbleThread
private QuorumAckChecker quarumAckChecker
private EntryHandler entryHandler

[

DlLedgerEntryPusherSEntryDispatcher DledgerEntryPusherSOuarumAckChecker DLedgerEntryPusherSEntryHandler |

FEEZHUNT 4 DR

« DLedgerEntryPusher

« DLedger BE#ESEBIZOE, ZARBHMUT 3 MR, HDBIN—1P KR,
« EntryHandler
HEEWAMRLRE, SR AN RS

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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« QuorumAckChecker
IL:\ }Jn ACK ?Qmiigéiif; éﬁuwnnijE%nnEjlgﬂIEo

« EntryDispatcher
IL:‘E%EQ£$355 %HUW/\\\joE—[j/\\\E—J j]uo

BTRRBAISIFEMAN A Lk 4 125, NBREASEH AV OLIRE.

1. BDEE

DLedgerEntryPusher

private DLedgerConfig dLedgerConfig

private DLedgerStore dledgerStore

private final MemberState memberState

private DLedgerRpcService dledgerRpcService

private Map<Long, ConcurrentMap<5tring, Long>> peerWaterMarksByTerm = new ConcurrentHashMap<>()
private Map<Long, ConcurrentMap<Long, TimeoutFuture<AppendEntryResponse>>> pendingAppendResponsesByTerm
private EntryHandler entryHandler = new EntryHandler{logger)

private QuorumAckChecker quorumAckChecker = new QuorumAckChecker({logger)

private Map<String, EntryDispatcher> dispatcherMap = new HashMap<>()

public DLedgerEntryPusher(DLedgerConﬁg c, MemberState state DLedgerStore store D[edgeercSewlce rpc)
public void startup()

public void shutdown()

public CompletableFuture<PushEntryResponse> handlePush(PushEntryRequest request)

public boolean isPendingFull(long currTerm)

public CompletableFuture<AppendEntryResponse> waitAck(DLedgerEntry entry)

public void wakeUpDispatchers()

DLedger ZRIAEHTEXMZ O, EE=6I# EntryDispatcher. Quorum
AckChecker. EntryHandler = Mab&i2 . B BHT:

« DLedgerConfig dLedgerConfig
ZRIAEXEE .

« DLedgerStore dlLedgerStore
FHEsCHIZE,

« MemberState memberState
TERE -

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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« DLedgerRpcService dlLedgerRpcService
RPC MRSSLHIZE, BATEREFRNEMT mH TNEEEH .

« Map<Long, ConcurrentMap<String, Long>> peerWaterMarksByTerm
T RETRERIRNERIKAIZIRC . BENIRERIR, {EA ConcurrentMap
<String/** T id*/, Long/** TEXNHBEEES />,

« Map<Long, ConcurrentMap<Long, TimeoutFuture<AppendEntryRespons
e>>> pendingAppendResponsesByTerm
FFERUEIERAIN R LS SR (Future &3X)

« EntryHandler entryHandler
N = EFEIZE, BT ERET =M push 53K (append. commit. append ).

« QuorumAckChecker quorumAckChecker
FHREREIMERIRERE.

« Map<String, EntryDispatcher> dispatcherMap
FHRHTERERSE, ANTREFEESE.

ETRENME—THZOT5ERITH

2. WESE

public DLedgerEntryPusher(DLedgerConfig dLedgerConfig, MemberState memberStat
e, DLedgerStore dlLedgerStore,

DLedgerRpcService dLedgerRpcService) {
this.dLedgerConfig = dLedgerConfig;
this.memberState = memberState;
this.dLedgerStore = dLedgerStore;
this.dLedgerRpcService = dlLedgerRpcService;
for (String peer : memberState.getPeerMap().keySet()) {

if (Ipeer.equals(memberState.getSelfld())) {

dispatcherMap.put(peer, new EntryDispatcher(peer, logger));

1}

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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&R ENERESREERNNT A, ROXEEITNAY EntryDispatcher X%,
3. startup

DLedgerEntryPusher#startup
public void startup() {
entryHandler.start();
quorumAckChecker.start();
for (EntryDispatcher dispatcher : dispatcherMap.values()) {
dispatcher.start();

#oXEash EntryHandler. QuorumAckChecker 5 EntryDispatcher 2.

&% :DLedgerEntryPusher RIEMZOT5 A EFASTEASEHRIEBIEFS

__ﬁgjl:lj °

DLedger BIXAHIEIZEEE, 5 RocketMQ 5H9 ServiceThread(BRSS2E)&F2HI
STMAERHETIZY, TEELNELZLIRBIAPRIEIRE. GRS EAT., SN FER
BRIZEERWSHITI, SSEMRG%E doWork BIAS,

ETREM EntryDispatcher. QuorumAckChecker. EntryHandler K@it
RocketMQ DlLedger(Z&IA)89CHEE,

1. %UEE

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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DLedgerEntryPusherSEntryDispatcher

private AtomicReference<PushEntryRequest.Type> type = new
AtomicReference<>(PushEntryRequest.Type.COMPARE

private long lastPushCommitTimeMs = -1

private String peerld

private long comparelndex = -1

private long writelndex = -1

private int maxPendingSize = 1000

private long term = -1

private String leaderld = null

private long lastChecklLeakTimeMs = System.currentTimeMillis()
private ConcurrentMap<lLong, Long> pendingMap = new ConcurrentHashMap<>()
private Quota quota = new Quota(dlLedgerConfig.getPeerPushQuota())
public EntryDispatcher(String peerld, Logger logger)
public void doWork()

HizOEitnT:

« AtomicReference<PushEntryRequest. Type> type = new AtomicReference
<>(PushEntryRequest. Type.COMPARE)

BN EAIZEGSHIZER, Ai%E: PushEntryRequest. Type. COMPARE. TRU
NCATE. APPEND. COMMIT, TEFHHIEHE,

« long lastPushCommitTimeMs = —1
R RIFRA LRI (AL

« String peerld

BirTm Do

« long comparelndex = —1
EFRLERIBEEFS

« long writelndex = —1
EBANHEFRS.

« int maxPendingSize = 1000
RFHIRAKEERTHE .

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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. long term = —1

Leader T HBIHIRERIR,

« String leaderld = null
Leader = 1D,

« long lastChecklLeakTimeMs = System.currentTimeMillis()
xRS E, Frigmiitic, MeEdEElN TS ERYERETEL T
maxPendingSize .

« ConcurrentMap<Long, Long> pendingMap = new ConcurrentHashMap<>

0
1o BERERRE, key: BERIFS(entrylndex), value: 1EHSEEL,

« Quota quota = new Quota(dLedgerConfig.getPeerPushQuotal())
Bo&l.

2. Push i&3%k3s8

DLedger FTRAMNTREFHBERHEN T 4 HiEKREE, HKEELE K
PushEntryRequest. Type, E{E& 519 COMPARE. TRUNCATE. APPEND.
COMMIT .

« COMPARE
SN Leader KEZM, FHY Leader FESMAINT RRIBEEBEBITILER, LIE
BT\ T RS RAVEUE

« TRUNCATE
AR Leader WBI¥Es|IZHAEIILL, U Leader B &i%X TRUNCATE A4E&HIN
REi=
« APPEND
BHEZBEINFINT S,

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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« COMMIT
BE, leader £¥IRESIMIINZ] append &%k, BE2WR append BRELD
Bo#, leader BAXE— 1 EMANSREBIRMNT SIRAZES .

SFTENT SRNERERE 7T —MIEZRIBARE, FIEM EntryDispatcher H9l5S4b
EAO doWork FiEFHAHREE.

3. doWork 5 Xi¥fR

public void doWork() {

try {
if (IcheckAndFreshState()) { /I @1
waitForRunning(1);
return;
}

if (type.get() == PushEntryRequest.Type.APPEND) { // @2
doAppend();
} else {
doCompare(); 1
@3
}
waitForRunning(1);
} catch (Throwable t) {
DLedgerEntryPusher.logger.error("[Push—{}]Error in {} writelndex={} compareln
dex={}", peerld, getName(), writelndex, comparelndex, t);
DLedgerUtils.sleep(500);

KRB@1: KBRS, 2EEYLSELRIX append 8 compare,

KRB@2: NRHEXEZE)Y APPEND, FHREMNTREEEEIEK,

AB@3: EP KA T RREFLEIREFIBER( S— T e p A £ <A,
FEXEE—F) .

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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checkAndFreshState #f#

EntryDispatcher#checkAndFreshState
private boolean checkAndFreshState() {
if (ImemberState.isLeader()) { /I @1

return false;

}
if (term = memberState.currTerm() || leaderld == null || !leaderld.equals(memberS
tate.getlLeaderld())) { I @2
synchronized (memberState) {
if (ImemberState.isLeader()) {

return false;

}

PreConditions.check(memberState.getSelfld().equals(memberState.getLead
erld()), DLedgerResponseCode.UNKNOWN);

term = memberState.currTerm();

leaderld = memberState.getSelfld();

changeState(—1, PushEntryRequest. Type.COMPARE);

}

return true;

AB@1: WRTR/ERSARET =, NWEREKRE false. MR AR doWork
HiE. BARBETRIFTERNT REAXBE.

RB@2: MEHFTARSEED S, BEHFIIMRERX SIS IR, leaderld
WHRISE, ot leaderld SIAEHBY leaderld FMBE, XS RIBE SERHIA 7 BEHIE
Z, REH term. leaderld SIRENELE, EPE&IXZ COMPARE 153K,

ETRE—T changeState (ZIRE).

private synchronized void changeState(long index, PushEntryRequest.Type target) {
logger.info("[Push—{}]Change state from {} to {} at {}", peerld, type.get(), target, in
dex);
switch (target) {
case APPEND: /I @1

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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comparelndex = —1;
updatePeerWaterMark(term, peerld, index);
quorumAckChecker.wakeup();
writelndex = index + 1;
break;
case COMPARE: /I @2
if (this.type.compareAndSet(PushEntryRequest.Type.APPEND, PushEntryR
equest.Type.COMPARE)) {
comparelndex = —1;
pendingMap.clear();
}
break;
case TRUNCATE: /I @3
comparelndex = —1;

break;
default:
break;
}
type.set(target);

RIB@1: NMRBERERIZESN append, WEE comparelndex , Hig&E

writelndex 9387 index 01,

KB@2: MNBREBEFEEIEEN COMPARE, NES& comparelndex kfa—, #
TEBEE MM EEIX COMPARE BREM, FiEkEERIIEK.

KB@3: MBREEFERIZEN TRUNCATE, MESE comparelndex Afa—,
ETREARRKE—T APPEND. COMPARE. TRUNCATE 53K,
append BEXKIFRE

EntryDispatcher#doAppend
private void doAppend() throws Exception {

while (true) {
if (IcheckAndFreshState()) {

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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I @1
break;
}
if (type.get() != PushEntryRequest.Type.APPEND) { /I @2
break;

if (writelndex > dLedgerStore.getLedgerEndindex()) { // @3
doCommit();
doCheckAppendResponse();
break;

}

if (pendingMap.size() >= maxPendingSize || (DLedgerUtils.elapsed(lastCheckL
eakTimeMs) > 1000)) { /I @4

long peerWaterMark = getPeerWaterMark(term, peerld);
for (Long index : pendingMap.keySet()) {
if (index < peerWaterMark) {
pendingMap.remove(index);

}
lastChecklLeakTimeMs = System.currentTimeMillis();
}
if (pendingMap.size() >= maxPendingSize) { /| @5
doCheckAppendResponse();
break;

}
doAppendInner(writelndex); /I @6
writelndex++;

@1 BERS, ELE LEmFEANE.

@2 MRBEREETH APPEND, WIRHE, FRA% doWork 73iEHAT.

B@3: writelndex FRZHRIEMNINZTRHFS, BEBR FETRENATSR
KX append BEKAY, ST ET RRIERIER, (BT append ERAFIBAIRE,
writelndex XF leaderEndindex B ( HF pending i5=kiBI3E pending 153kAIBAZI
KE (BRAB1w), B, SELEHEMNEM, WAABETEEIT writelndex XF
leaderEndindex &R, ATEIRAIX COMMIT iEK,

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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KIB@4: &N pendingMap(iEkEaNEk#E)BEAE MR, BHEREMNIIFSER
HiEd T KIERRE . R R X TFARRIRAIHFIKLZL(ERID append 1B
KRAEFRS), MRAMIEEEEESRNAEFS/NTFKUL, NERF

ﬁ:ﬁf_'y@5 WRERANEK (ZFNTREMER ) KF maxPendingSize BY, #&
BFEIN—X append &K,

KIB@6: EARRIEINER.
doCommit &iXRIZIHEK

EntryDispatcher#doCommit
private void doCommit() throws Exception {
if (DLedgerUtils.elapsed(lastPushCommitTimeMs) > 1000) { // @1

PushEntryRequest request = buildPushRequest(null, PushEntryRequest.Type.
COMMIT); /I @2

/llgnore the results

dLedgerRpcService.push(request);
/I @3

lastPushCommitTimeMs = System.currentTimeMillis();

@1 MR E—XRBHRAIX commit RIBEKRETEISHRIEERET 1s, BEHFA
IERRZIER

RIB@2: MERERIEK.
RIB@3: BIMLEMNTRAIEXE commit 1BK.
¥ RRE THE—TMEiEE commit B3kE,

EntryDispatcher#buildPushRequest

private PushEntryRequest buildPushRequest(DLedgerEntry entry, PushEntryRequest.
Type target) {

PushEntryRequest request = new PushEntryRequest();

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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request.setGroup(memberState.getGroup());
request.setRemoteld(peerld);

request.setleaderld(leaderld);

request.setTerm(term);

request.setEntry(entry);

request.setType(target);
request.setCommitindex(dLedgerStore.getCommittedindex());

return request;

RXEEKRFRFECRUNTFE: DLedger T=TEH. M= id. 1= id,
LEgER. BERES. BKERS committedindex(ETF S 2EXHEFS).

doCheckAppendResponse {EFEINEK

EntryDispatcher#doCheckAppendResponse
private void doCheckAppendResponse() throws Exception {
long peerWaterMark = getPeerWaterMark(term, peerld); // @1
Long sendTimeMs = pendingMap.get(peerWaterMark + 1);
if (sendTimeMs != null && System.currentTimeMillis() — sendTimeMs > dlLedgerC
onfig.getMaxPushTimeOutMs()) { / @2
logger.warn("[Push—{}|Retry to push entry at {}", peerld, peerWaterMark + 1);
doAppendlinner(peerWaterMark + 1);

ZHENERZIRE append BREEEBIS, @MU T:

« SKENERIN append HIFES.

o MIEECANERBAGIFIREN F—5A0AXATE], INRAATHEEII T append RIEART
BY18), MBEHAIX append 53K, RABIISTEENAN 1s, ATLUEIT maxPush
TimeOutMs RKNZZEIANE .
doAppendinner Bili&ER

BN RAIX append BXK.

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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EntryDispatcher#doAppendinner
private void doAppendinner(long index) throws Exception {
DLedgerEntry entry = dLedgerStore.get(index); // @1
PreConditions.check(entry '= null, DLedgerResponseCode.UNKNOWN, "writelndex
=%d", index);
checkQuotaAndWait(entry); I @2
PushEntryRequest request = buildPushRequest(entry, PushEntryRequest.Type.AP
PEND); / @3
CompletableFuture<PushEntryResponse> responseFuture = dLedgerRpcService.p
ush(request); // @4
pendingMap.put(index, System.currentTimeMillis());
Il @5
responseFuture.whenComplete((x, ex) —> {
try {
PreConditions.check(ex == null, DLedgerResponseCode.UNKNOWN);
DLedgerResponseCode responseCode = DLedgerResponseCode.valueOf
(x.getCode());
switch (responseCode) {
case SUCCESS:

Il @6
pendingMap.remove(x.getindex());
updatePeerWaterMark(x.getTerm(), peerld, x.getindex());
quorumAckChecker.wakeup();
break;

case INCONSISTENT_STATE:
Il @7
logger.info("[Push—{}]Get INCONSISTENT_STATE when push inde
x={} term={}", peerld, x.getindex(), x.getTerm());
changeState(—1, PushEntryRequest. Type.COMPARE);
break;
default:
logger.warn("[Push—{}]Get error response code {} {}", peerld, resp
onseCode, x.baselnfo());
break;
}
} catch (Throwable t) {
logger.error(™, 1);

D;

lastPushCommitTimeMs = System.currentTimeMillis();

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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KB@1: BEREFsEIHEE.
RB@2: WwNAcE, WNREIEEN, ST —ERRR, EXBLIS:
« BAEMARME: append EERIEKRHEBIIRAIFHEEY, EFXEEHEHENE
S#81d 300m, \l@id peerPushThrottlePoint Et& .
« BBIMNBAEEEIY 20m(Al@iY peerPushQuota B&), M<E sleep 1s H/EHE
B

KIB@3: 2 PUSH iEkBEE.

B@4: @8I Netty KEMEZEREIMNT R, NTRUIEIBRSEITB(RIFHA
SRTEMEEAXRAISZINTI) o

AE@5: A pendingMap ICRFEMAIETRIAIXRTE, BT &RiXimkE S B
AI—M&IE

RIB@6: BRMINAIGIEZEE, HXFESCI ST :
« P& pendingMap AFBRIXFZHERAXERTATE]
. EFERTEINNBEFRS(RIRER /XALN, HESMMRSSE—NEEX).

« 882 quorumAckChecker &i2(EERTFHE append &ER), FLESIFHANE.

B@7: Push BREIREARA—HIER, BEE COMPARE 153K, EXJLEEM
TRIEEREE .

AEHER append EIIEREBHMNEEIXE T, FTRBAIBEERIT B —NERE

& compare.,

compare EXIFER

COMPARE ZEH91ERE doCompare FiE&iX, B5EiZG5E171E while (true)
h, WEERTELEN, EFRHEHBEETNEE.
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EntryDispatcher#doCompare
if (IcheckAndFreshState()) {
break;
}
if (type.get() '= PushEntryRequest.Type.COMPARE
&& type.get() != PushEntryRequest. Type. TRUNCATE) {

break;

}

if (comparelndex == -1 && dlLedgerStore.getLedgerEndindex() == —1) {
break;

}

Step1: WIEEEHIT, BILNFRENT:

FEERETR, MRAEETSR, VBN,

« IRBIFEKREEARE COMPARE 3t TRUNCATE 153k, MBI,

« IRELERZES| #1 ledgerEndindex #8 —1 , F=—"1#89 DLedger &%, N
=L 3 S

EntryDispatcher#doCompare
if (comparelndex == 1) {
comparelndex = dLedgerStore.getledgerEndindex();
logger.info("[Push—{}][DoCompare] comparelndex=—1 means start to compare", pe
erld);
} else if (comparelndex > dlLedgerStore.getlLedgerEndindex() || comparelndex < dlLed
gerStore.getlLedgerBeginindex()) {
logger.info("[Push—{}][DoCompare] comparelndex={} out of range {}-{}", peerld, co
mparelndex, dLedgerStore.getl.edgerBeginindex(), dLedgerStore.getl.edgerEndindex());
comparelndex = dLedgerStore.getledgerEndindex();

Step2: #N8 comparelndex 8 -1 =k compareindex AEBXCEEA, NEERF
bR FVISAHEFIEEFENRAKHERS: ledgerEndindex.

DLedgerEntry entry = dLedgerStore.get(comparelndex);
PreConditions.check(entry != null, DLedgerResponseCode.INTERNAL_ERROR, "comp
arelndex=%d", comparelndex);

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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PushEntryRequest request = buildPushRequest(entry, PushEntryRequest.Type.COMP
ARE);

CompletableFuture<PushEntryResponse> responseFuture = dlLedgerRpcService.push
(request);

PushEntryResponse response = responseFuture.get(3, TimeUnit.SECONDS);

Step3: RIFFSEWFIAE, FoMT Rk COMPARE 5%k, HiERSETE
3s,

EntryDispatcher#doCompare
long truncatelndex = —1;
if (response.getCode() == DLedgerResponseCode.SUCCESS.getCode()) { // @1
if (comparelndex == response.getEndindex()) {
changeState(comparelndex, PushEntryRequest. Type. APPEND);
break;
} else {

truncatelndex = comparelndex;

} else if (response.getEndindex() < dLedgerStore.getlLedgerBeginindex()
|| response.getBeginindex() > dLedgerStore.getLedgerEndindex()) { // @2
truncatelndex = dlLedgerStore.getledgerBeginindex();
} else if (comparelndex < response.getBeginindex()) {
/I @3
truncatelndex = dlLedgerStore.getl.edgerBeginindex();
} else if (comparelndex > response.getEndindex()) {
Il @4

comparelndex = response.getEndindex();

} else {
/I @5
comparelndex——;
}
if (comparelndex < dlLedgerStore.getlLedgerBeginindex()) { 1/
@6
truncatelndex = dLedgerStore.getlLedgerBeginindex();
}

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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Step4: RIFEMNERITEZEEMNASFS, EEXEELMWARESANT:

RIB@1: NERENBESFSHEE, WEEER, TOEERLNTRAIX append
BK; B truncatelndex &ERMNZEERFAHI endindex.

RIB@2: RN REENEAESFS/ N EDANS/NFS, BN TSR

HBEFSATENRNEABEFS, BIREMMER, XBEREENT SRR —RAY

18, MET =R T EHIRIEBR . truncatelndex LﬁEjJE =fY ledgerBeginindex,
BEHRBERE)\REEE.

i3@3: WRELRNATFSNTINTRBFRETFS, RURRATSEER
R, NETRa)\BSFSHRERS .

iB@4: WRELRNATFSATITRIEARTFS, NEHRRFIRENIM
TREANATFS, MAEIENSEEE.

RB@5: MRELRVAEFSATINEREFGREERS, BE/NFATREsEAE
ETFS, WEFERERSIH—.

LE@6: MRREFNATFSNTELTRNS/NAETHFR, WIRENET RV

if (truncatelndex = —1) {
changeState(truncatelndex, PushEntryRequest. Type. TRUNCATE);
doTruncate(truncatelndex);
break;

Step5: MRHREFKMNHTFSAEFT -1, WENTREZE TRUNCATE B,

doTruncate ¥f&

private void doTruncate(long truncatelndex) throws Exception {
PreConditions.check(type.get() == PushEntryRequest.Type. TRUNCATE, DLedgerR
esponseCode.UNKNOWN);

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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DLedgerEntry truncateEntry = dlLedgerStore.get(truncatelndex);

PreConditions.check(truncateEntry != null, DLedgerResponseCode.UNKNOWN);

logger.info("[Push—{}]Will push data to truncate truncatelndex={} pos={}", peerld, tr
uncatelndex, truncateEntry.getPos());

PushEntryRequest truncateRequest = buildPushRequest(truncateEntry, PushEntry
Request. Type. TRUNCATE);

PushEntryResponse truncateResponse = dLedgerRpcService.push(truncateReque
st).get(3, TimeUnit. SECONDS);

PreConditions.check(truncateResponse != null, DLedgerResponseCode.UNKNOW
N, "truncatelndex=%d", truncatelndex);

PreConditions.check(truncateResponse.getCode() == DLedgerResponseCode.SUC
CESS.getCode(), DLedgerResponseCode.valueOf(truncateResponse.getCode()), "truncatel
ndex=%d", truncatelndex);

lastPushCommitTimeMs = System.currentTimeMillis();

changeState(truncatelndex, PushEntryRequest. Type. APPEND);

ZEEEEFMEEE truncate IEREINT
*FREZHOEEEHEAMNBIIXEY, THatE=0MRS:E PUSH IEK, M

TREAMANELIEXESK, FRBNMRBED RAIERNIERK, KEFDHT—TMN
T RN IAZAY .

EntryHandler E#2—1%iE, JAHRSHANT 2BTEE.

1. %OEE

DLedgerEntryPusherSEntryHandler

private long lastCheckFastForwardTimeMs
ConcurrentMap=Long, Pair<PushEntryRequest, CompletableFuture<PushEntryResponse>>> writeRequestMap
BlockingQueue<Pair<PushEntryRequest, CompletableFuture<PushEntryResponse>>> compareOrTruncateRequests

public EntryHandler(Logger logger)
public CompletableFuture<PushEntryResponse> handlePush(PushEntryRequest request
public void doWork()

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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Hiz OB

. Iong lastCheckFastForwardTimeMs
TR BFRSEREE push HERATEE.

« ConcurrentMap<Long, Pair<PushEntryRequest, CompletableFuture<Push
EntryResponse>>> writeRequestMap
append ERIERNT

« BlockingQueue<Pair<PushEntryRequest, CompletableFuture<PushEntryR
esponse>>> compareOrTruncateRequests
COMMIT. COMPARE. TRUNCATE #Xxigk

2. handlePush

MNEXERA, ENRE2ENBNTRERBE, N esBEMEEZENEREIERT
Sb18, ELEFEHEINERTR:

BARLEAA EntryHandler B9 handlePush Fi%.

EntryHandler#handlePush
public CompletableFuture<PushEntryResponse> handlePush(PushEntryRequest reque
st) throws Exception {

//The timeout should smaller than the remoting layer's request timeout

CompletableFuture<PushEntryResponse> future = new TimeoutFuture<>(1000);
/I @1

switch (request.getType()) {

case APPEND:

I @2

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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PreConditions.check(request.getEntry() '= null, DLedgerResponseCode.UNEXPECT
ED_ARGUMENT);
long index = request.getEntry().getindex();
Pair<PushEntryRequest, CompletableFuture<PushEntryResponse>> old =
writeRequestMap.putifAbsent(index, new Pair<>(request, future));
if (old != null) {
logger.warn("[MONITOR]The index {} has already existed with {} and
curr is {}", index, old.getKey().baselnfo(), request.baselnfo());
future.complete(buildResponse(request, DLedgerResponseCode.REPE
ATED_PUSH.getCode()));
}
break;
case COMMIT:
/I @3
compareQOrTruncateRequests.put(new Pair<>(request, future));
break;
case COMPARE:
case TRUNCATE:
Il @4
PreConditions.check(request.getEntry() !'= null, DLedgerResponseCode.UN
EXPECTED_ARGUMENT);
writeRequestMap.clear();
compareOrTruncateRequests.put(new Pair<>(request, future));
break;
default:
logger.error("[BUG]Unknown type {} from {}", request.getType(), request.b
aselnfo());
future.complete(buildResponse(request, DLedgerResponseCode.UNEXPE
CTED_ARGUMENT.getCode()));
break;
}

return future;

ML= EBET =R push B3R, HLIXESUIT:

RB@1: BEEEE— NSRS Future, BOABRIATE 1S,
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KB@2: AR APPEND 53K, BIAEI writeRequestMap &%, MREFE
ZHEIRE, RBETRESHX, WEIRMOIER, ERESHBA REPEATED_PUSH.
MAZE writeRequestMap &1, B doWork F5ixERf X IBFEANRNSRK

RIB@3: WREBEREXIBRK, HBEKEN compareOrTruncateRequests 153kt
B, B doWork FiESE4aE,

KB@4: MRE COMPARE 8 TRUNCATE &Rk, BEBEANT
writeRequestMap 5%, FEIBERBA compareOrTruncateRequests B3Rk,
F doWork FBiEFERE,

ETER, BAERKDHT doWork J3iERISEI

3. doWork 5 Xi¥fR

EntryHandler#doWork
public void doWork() {
try {
if (ImemberState.isFollower()) { /I @1
waitForRunning(1);
return;
}
if (compareOrTruncateRequests.peek() != null) { // @2
Pair<PushEntryRequest, CompletableFuture<PushEntryResponse>> pair =
compareOrTruncateRequests.poll();
PreConditions.check(pair != null, DLedgerResponseCode.UNKNOWN);
switch (pair.getKey().getType()) {
case TRUNCATE:
handleDoTruncate(pair.getKey().getEntry().getindex(), pair.getKey(),

pair.getValue());
break;
case COMPARE:
handleDoCompare(pair.getKey().getEntry().getindex(), pair.getKey(),
pair.getValue());
break;
case COMMIT:

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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handleDoCommit(pair.getKey().getCommitindex(), pair.getKey(), pair.getValue());

break;
default:
break;
}
}else { /| @3

long nextindex = dLedgerStore.getlLedgerEndindex() + 1;
Pair<PushEntryRequest, CompletableFuture<PushEntryResponse>> pair =
writeRequestMap.remove(nextindex);
if (pair == null) {
checkAbnormalFuture(dLedgerStore.getl_edgerEndindex());
waitForRunning(1);

return;

}
PushEntryRequest request = pair.getkey();
handleDoAppend(nextindex, request, pair.getValue());

}

} catch (Throwable t) {
DLedgerEntryPusher.logger.error("Error in {}", getName(), t);
DLedgerUtils.sleep(100);

RB@1: MRIAFPRAPREFRERAT R, ML

RA2@2: AR compareOrTruncateRequests PAFIARAZ, iwBEE COMMIT.
COMPARE. TRUNCATE Figsk, XFEIERMTIE . BEFENXEFERZE peek.
poll FAEPRETS L, AGEIRIEERAVZEE,, BAAXNNAG L. BEFENE.

KB@3: MRRE append F£iFER, UREIATARANERRFS, =M
writeRequestMap F&&H, KBV~ —MEEEHEK(ledgerEndindex + 1) 8 key &
B, AR, MA1T doAppend B3k, IR A=, WA checkAbnormalFuture
RUBEFEBR.

BETRRBIRERDTENEIEET
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handleDoCommit

RMBIRRIESK, BEAMBLLREE, MM DLedgerStore B9 updateCommittedl
ndex EFfHEREXBEE, BFINL2EMARE—T DLedgerStore B updateCommit
tedindex 7i%.

DLedgerMmapFileStore#updateCommittedindex
public void updateCommittedindex(long term, long newCommittedindex) { // @1
if (newCommittedindex == -1
|| ledgerEndindex == —1
|| term < memberState.currTerm()
|| newCommittedindex == this.committedindex) {
I @2
return;
}
if (newCommittedindex < this.committedindex
|| newCommittedindex < this.ledgerBeginindex) {
/I @3
logger.warn("[MONITOR]Skip update committed index for new={} < old={} or
new={} < beginindex={}", newCommittedindex, this.committedindex, newCommittedindex, t
his.ledgerBeginindex);
return;
}
long endindex = ledgerEndindex;
if (newCommittedindex > endindex) {
/I @4

//If the node fall behind too much, the committedindex will be larger than

enlndex.
newCommittedindex = endindex;
}
DLedgerEntry dLedgerEntry = get(newCommittedindex); I
@5

PreConditions.check(dLedgerEntry != null, DLedgerResponseCode.DISK_ERROR);
this.committedindex = newCommittedindex;
this.committedPos = dlLedgerEntry.getPos() + dlLedgerEntry.getSize(); /I @6

RB@1: BRNE—THENSE:
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. long term

FTRIRIARERIX

« long newCommittedindex:
FHRREAEEHBERNNERZBEFS.

B@2: MRFEFIRERFSH -1 5t RELXNNTNTRARBRNET R
FRRSFTINTRHERRFS, NERBEAXZZNE.

B@3: MRETRHERZATFS/NTNTRHNERZATFSEFHERFS/N
THEHRIERNEHNESEFS, WEhESHTEMONITOR], FHRBRRIEREE.

RB@4: MRMNTR/EREDTRAZ, NEE BRXRIIINTRIPEABHAE
FsS.

AB@5: =MREFRIFSM T RERHE, NRIERFE, Witd DISK_
ERROR £Hi%.

BX@6: EH commitedindex. committedPos # N8, DledgerStore £&
APEERRIIEETRIN checkpoint 34, XEHFAMNL commitedindex $E(TRIERY.

handleDoCompare

WHEBETEARXIRN COMPARE Bk, HXUBKRBHE, RELFH
buildResponse FHiEtHiENIRNLER

EntryHandler#buildResponse

private PushEntryResponse buildResponse(PushEntryRequest request, int code) {
PushEntryResponse response = new PushEntryResponse();
response.setGroup(request.getGroup());
response.setCode(code);
response.setTerm(request.getTerm());
if (request.getType() = PushEntryRequest. Type.COMMIT) {

response.setindex(request.getEntry().getindex());

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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response.setBeginindex(dLedgerStore.getl_edgerBeginindex());
response.setEndindex(dLedgerStore.getledgerEndindex());

return response;

FEHEIREHEIMNLER ledgerBeginindex. ledgerEndindex LAKRISERIX,
HED I THIRTELER

handleDoTruncate

handleDoTruncate 7Z5ELIELEREERE, MRMT R LE truncateindex BEFSZ
ERrFrERE, BINER dLedgerStore 89 truncate 7%, HFEZF#ES RocketMQ
AR ERE U AEFANE, BRNBEINES: RIEATFS, ZEL
BIREE, RGFEMAKRISUE, WIEKERANEEIEST . RIRIEESE, FHSRETINE
X2 ERFTE IR . ARIWBE X, ATLAEREER ( RocketMQ ARE ) % 4
Z: RocketMQ F#EXAR,

handleDoAppend

private void handleDoAppend(long writelndex, PushEntryRequest request,
CompletableFuture<PushEntryResponse> future) {
try {
PreConditions.check(writelndex == request.getEntry().getindex(), DLedgerResp
onseCode.INCONSISTENT _STATE);
DLedgerEntry entry = dLedgerStore.appendAsFollower(request.getEntry(), req
uest.getTerm(), request.getleaderld());
PreConditions.check(entry.getindex() == writelndex, DLedgerResponseCode.IN
CONSISTENT_STATE);
future.complete(buildResponse(request, DLedgerResponseCode.SUCCESS.get
Code()));
dLedgerStore.updateCommittedindex(request.getTerm(), request.getCommitind
ex());
} catch (Throwable t) {
logger.error("[HandleDoWrite] writelndex={}", writelndex, t);
future.complete(buildResponse(request, DLedgerResponseCode.INCONSISTE
NT_STATE.getCode()));
}

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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HI b & &8, A DLedgerStore A9 appendAsFollower F5iA#iTHERIE
A, 5 appendAsLeader EHEFEEDHEE, REMNDREEBEAEE.

checkAbnormalFuture

ZREEATHESR, doWork RIMNIRSESFHENSEABHEFS (ledgerEndind
ex) + 1 5, BN EFEIERFREAZIIIMANEREGEAR, XMERBREREL, fan
FHRHABERFNEIE PUSH SNTR. B FRBINFEREEZS AL

EntryHandler#checkAbnormalFuture
if (DLedgerUtils.elapsed(lastCheckFastForwardTimeMs) < 1000) {
return;

}

lastCheckFastForwardTimeMs = System.currentTimeMillis();
if (writeRequestMap.isEmpty()) {

return;

Step1: MR E—IXCERIEEINEARE 1s, NBkE; MRIMKBRERN
append 1B3K, EFFBEL, EARILIEMRBATFIRTEET RdREXRE.

EntryHandler#checkAbnormalFuture
for (Pair<PushEntryRequest, CompletableFuture<PushEntryResponse>> pair : writeR

equestMap.values()) {

long index = pair.getKey().getEntry().getindex(); Il @1

//Fall behind

if (index <= endIndex) { /I @2
try {

DLedgerEntry local = dLedgerStore.get(index);

PreConditions.check(pair.getKey().getEntry().equals(local), DLedgerRespon
seCode.INCONSISTENT_STATE);

pair.getValue().complete(buildResponse(pair.getKey(), DLedgerResponseC
ode.SUCCESS.getCode()));

logger.warn("[PushFallBehind]The leader pushed an entry index={} smaller
than current ledgerEndindex={}, maybe the last ack is missed", index, endindex);

} catch (Throwable t) {

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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logger.error("[PushFallBehind]The leader pushed an entry index={} smaller than cur
rent ledgerEndindex={}, maybe the last ack is missed", index, endindex, t);
pair.getValue().complete(buildResponse(pair.getKey(), DLedgerResponseC
0de.INCONSISTENT_STATE.getCode()));
}

writeRequestMap.remove(index);

continue;

}

/IJust OK

if (index == endindex + 1) { // @3
/[The next entry is coming, just return
return;

}

//[Fast forward
TimeoutFuture<PushEntryResponse> future = (TimeoutFuture<PushEntryRespon
se>) pair.getValue(); /I @4
if (Ifuture.isTimeOut()) {
continue;

}

if (index < minFastForwardindex) {

Il @5

minFastForwardindex = index;

Step2: BHABHFEANRIBTENNER(ERSMEIIRKABTEHRER), HEIF
ERERFAIFIZRS . EXETI 0T

RB@1: BERIEEABENFS.
REB@2: MBFBNNABFSITAEACEMOER(endindex), FEAEH
WEEWENDS, NIRERY, HHHEEEE [ PushFalBehind ] , SESIIT—5

FEABE.

KRIB@3: WMRFEA index &F endindex + 1, MERFER, A T—£HEB
BELEFEANNIIF, BIEEAN,
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KB@4: WMRFEAN index XF endindex + 1, FEFKEBRS, NWEBKE F—%
FEANBE.

RAB@5: WMRFBEAN index kF endindex + 1, FEBELZ#BHT, NicFRizHsI,
{5 minFastForwardindex =i,

EntryHandler#checkAbnormalFuture
if (minFastForwardindex == Long.MAX_VALUE) {
return;

}
Pair<PushEntryRequest, CompletableFuture<PushEntryResponse>> pair = writeRequ

estMap.get(minFastForwardIndex);
if (pair == null) {

return;

Step3: WMRKRKIFERREMIBEFRST writeRequestMap HRIKEIEIS
K, NEZEEREN,

EntryHandler#checkAbnormalFuture

logger.warn("[PushFastForward] ledgerEndindex={} entryindex={}", endindex, minFastF
orwardIndex);

pair.getValue().complete(buildResponse(pair.getkey(), DLedgerResponseCode.INCONS
ISTENT_STATE.getCode()));

Stepd: NEFEFHIRENTRERSFTRAETHIERA—, NDRFHREENF
= minFastForwardindex BIRE . IRETSWEILMIOLE , BEEIEHEE LR, &M
Ag MNTEEE COMPARE &Kk, MNEEIEIRE—H,

THZEL, EEFANET ERS[RINIRS[AIEER, MRS, BRETR
MEE—T, RSWKEIMANERERILE, HNEEET 2O ERBRINT REER
T, ETRBEEEEEN BRREBTER —F T RREA, TeEANETEAMT, 3B
IHETRE—THELWIE.
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GEHRERR, — T HSEBRRBEAEFRNIRNRSHT _EA, BEZ S

DLedgerEntryPusherSQuorumAckChecker

private long lastPrintWatermarkTimeMs = System.currentTimeMillis()
private long lastChecklLeakTimeMs = System.currentTimeMillis()
private long lastQuorumindex = -1

public Eluorumﬂckﬂhecker{Logger Iogger]

public void doWork()

HizOEHanT:

. long lastPrintWatermarkTimeMs
EIRFTENIK I 2ehORT BB, BAIAER.

. long lastChecklLeakTimeMs
RGN REAIRTEIR,, A=,

« long lastQuorumindex
EREMFHNEHEFS.

2. doWork ¥

QuorumAckChecker#doWork
if (DLedgerUtils.elapsed(lastPrintWatermarkTimeMs) > 3000) {
logger.info("[{}][{}] term={} ledgerBegin={} ledgerEnd={} committed={} watermarks={}

memberState.getSelfld(), memberState.getRole(), memberState.currTerm(),
dLedgerStore.getlLedgerBeginindex(), dLedgerStore.getl.edgerEndIindex(), dLedgerStore.g
etCommittedindex(), JSON.toJSONString(peerWaterMarksByTerm));

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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lastPrintWatermarkTimeMs = System.currentTimeMillis();
}
Step1: WMRE E—IXITEN watermak BIRTIEIREE 3s, WFTEI—TFZHAEIAY term. ledgerBegin. |
edgerEnd. committed. peerWaterMarksByTerm XLEHIEHE.

QuorumAckChecker#doWork

if (ImemberState.isLeader()) { // @2
waitForRunning(1);
return;

Step2: MRIFPHRARET R, HERE, ~MEA.

QuorumAckChecker#doWork
if (pendingAppendResponsesByTerm.size() > 1) { // @1
for (Long term : pendingAppendResponsesByTerm.keySet()) {
if (term == currTerm) {
continue;
}
for (Map.Entry<Long, TimeoutFuture<AppendEntryResponse>> futureEntry : p
endingAppendResponsesByTerm.get(term).entrySet()) {
AppendEntryResponse response = new AppendEntryResponse();
response.setGroup(memberState.getGroup());
response.setindex(futureEntry.getkey());
response.setCode(DLedgerResponseCode. TERM_CHANGED.getCode());
response.setleaderld(memberState.getleaderld());
logger.info("[TermChange] Will clear the pending response index={} for ter
m changed from {} to {}", futureEntry.getKey(), term, currTerm);
futureEntry.getValue().complete(response);
}

pendingAppendResponsesByTerm.remove(term);

}
if (peerWaterMarksByTerm.size() > 1) {
for (Long term : peerWaterMarksByTerm.keySet()) {
if (term == currTerm) {
continue;
}
logger.info("[TermChange] Will clear the watermarks for term changed from {}
to {}", term, currTerm);
peerWaterMarksByTerm.remove(term);

b3
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Step3: B pendingAppendResponsesByTerm. peerWaterMarksByTerm
RIS EZEIRAVEHE, BR— LA ERNRFER.

Map<String, Long> peerWaterMarks = peerWaterMarksByTerm.get(currTerm);
long quorumindex = —1;
for (Long index : peerWaterMarks.values()) { // @1
int num = O;
for (Long another : peerWaterMarks.values()) { // @2
if (another >= index) {
num-++;

}

if (memberState.isQuorum(num) && index > quorumlindex) { // @3
quorumindex = index;

}

dLedgerStore.updateCommittedindex(currTerm, quorumindex); // @4

Step4: RFFINTRRIEROHE, #HiTHE, BMECRXFS . BT IR
BrYIERE, BRIBIZ—T peerWaterMarks BER, FEMNEZ TN TRIFIEKIIE
MWBEEFRES. AI—N=T=H DLedger £28%, peerWaterMarks #IEEEARIN
~:

{

“dledger_group_01_0" : 100,
"dledger_group_01_1" : 101,
}

He dledger_group_01_0 ANT=1891D, HaieE48ESR 100, m
dledger_group_01_1 AT=2H D, HEEeE8NFESA 101, BilEFT=, W@
MWERRFSE?

RAEZ@1: E&BH peerWaterMarks HI value &&, Bl EiARAFIFHET {100, 101},
AIRItEE index XERRFKENHERFS, SEEHNBIFHNT SHNEEFIFSE
iZfE, WiZBEEARRIARR .

REB@2: BH peerWaterMarks FRIFTEEIRERFS, SHaEHTILER, R
PRNERXFSATETHEENEEFS(index), num II—, XRGENE.
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RB@3: Xt index #H1T{h#E, WREIFE FH index KXF quorumindex, &
# quorumindex BIfEH index. quorumindex LiIEHRY, BSHERIRANTRRH

TFS.

KB@4: EF committedindex E&35|, I{E DLedgerStore ERKE
committedindex S checkpoint .

ConcurrentMap<Long, TimeoutFuture<AppendEntryResponse>> responses = pending
AppendResponsesByTerm.get(currTerm);
boolean needCheck = false;
int ackNum = 0;
if (quorumindex >= 0) {
for (Long i = quorumindex; i >= 0; i—=) { // @1
try {
CompletableFuture<AppendEntryResponse> future = responses.remove(i);
Il @2
if (future == null) {
Il @3
needCheck = lastQuorumindex != -1 && lastQuorumindex !'= quoruml
ndex && i = lastQuorumindex
break;
} else if (future.isDone()) {

Il @4
AppendEntryResponse response = new AppendEntryResponse();
response.setGroup(memberState.getGroup());
response.setTerm(currTerm);
response.setindex(i);
response.setl_eaderld(memberState.getSelfld());
response.setPos(((AppendFuture) future).getPos());
future.complete(response);

}
ackNum-++;
Il @5
} catch (Throwable t) {
logger.error("Error in ack to index={} term={}", i, currTerm, t);

Step5: 42 quorumindex ZEIRMERCIEK, FTEAIXNINEE Fin, HLISE
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£IB@1: M quorumindex FIa4LIE, RME—F, ZESE—, BEIKF 05E
Ej] H:Il, 1%%}:Eﬁlj HleEHo

REZ@2: responses FiERIZHESZBRBERIENK,

RAZ@3: WMRFILFFERLIBK, RIBREERINESRKEKR LI IBETEE, HFEHIBH,
BHEZBIH I®E needCheck BYE, BB T(ENEAR/RAESHE):

« REXPENBEFSAE

. #E%E—&K’%FZK}K%}HEPﬁE’\JEIUF‘ FS.

« REXPENBESFSAETREORMGPENES, EBER—T, &4— &4Z
BEA true, BX—FAMERZIRE false.
= Bl needCheck M&MERERERTIEKIMIRT,

RiB@4: BEFimRELER.

A3@5: ackNum, REFRHIARIEE .

if (ackNum == 0) {
for (long i = quorumindex + 1; i < Integer.MAX_VALUE; i++) {

TimeoutFuture<AppendEntryResponse> future = responses.get(i);

if (future == null) {
break;

} else if (future.isTimeOut()) {
AppendEntryResponse response = new AppendEntryResponse();
response.setGroup(memberState.getGroup());
response.setCode(DLedgerResponseCode.WAIT_QUORUM_ACK_TIMEO

UT.getCode());

response.setTerm(currTerm);
response.setindex(i);
response.setl_eaderld(memberState.getSelfld());
future.complete(response);

} else {
break;

}

waitForRunning(1);
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Step6: MRARFFARITES 0, WEHEHTET 2P FSHIERK, EREEE
AY, WNREERT, NIREHRERIMMMALESR .

if (DLedgerUtils.elapsed(lastChecklLeakTimeMs) > 1000 || needCheck) {
updatePeerWaterMark(currTerm, memberState.getSelfld(), dLedgerStore.getLedge
rEndindex());
for (Map.Entry<Long, TimeoutFuture<AppendEntryResponse>> futureEntry : resp
onses.entrySet()) {
if (futureEntry.getkey() < quorumindex) {
AppendEntryResponse response = new AppendEntryResponse();
response.setGroup(memberState.getGroup());
response.setTerm(currTerm);
response.setindex(futureEntry.getkey());
response.setl_eaderld(memberState.getSelfld());
response.setPos(((AppendFuture) futureEntry.getValue()).getPos());
futureEntry.getValue().complete(response);
responses.remove(futureEntry.getkey());

}

lastChecklLeakTimeMs = System.currentTimeMillis();

Step7: KERAAIER . EFETitRAKIERINREENBERIAEFSNTER
RFS, Wizkk.

Step8: —XBTMEMERT, &EEH lastQuorumindex AAIXIHELAIAIFAY
1R3Z(E.

*7F DLedger FIREEHFOMNBIIXET . ANRRRI, BEIXBRORNMFR
ZRNRERRN), MR EE, B8,
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ZERFADT, 5EENE:

{ RocketMQ DLedger BE{h#ERZE )

Quurum.ﬂ:i:kchecher

Dledger Leader Server
QuorumAckCheckerfistart

WG EEEmiEsE. EFim=luT:
{

5f

“diedger 0™ 1100, f *
“dledger_id1" 101 Map<Long, ConcurrentMap<string, Long>> Dledger Leader Server
| | peerWaterMarksByTerm QuorumAckCheckerffrun
3 .
Heho, HEaE I A
BUARHRIE LTS SRR, W EUB M E BT 10080 f *
AT AL BEEM, W0t R T Gdedger_id1E21M, Dledger Leader Server

B EESL, AEFSI0ESHETREDN AN AT ANFERR, HHEEENEEFS |
fih, WA HRRM AEFS 101 &

Dledger Leader Server
E 37 committedindex

L

REBEEFS, HEESFSLMnRAERERBEER

7 ¥ pendingAppendResponsesByTerm
;;;Iﬁ BEIE | Pending AT Future BB

ZERFEDT, BE2ENE:

{ RocketMQ DLedger ZEIZRRE )

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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-0

Dledger Follow Node

RIZFR ©

Dledger Leader Node

:@

iy
i
HE

—0

Dledger Follow Node
J:?itx%—/l\f'sﬁ’%E’\JElFﬁ’E%UE’\J’fﬁml Bt Fime DLedger Eﬁﬁiﬁ—/\—%i%ﬁ?

E’\JﬁﬁﬁM*ﬁ,ﬁ , NTRIEWE Leader ﬁﬁﬁ’ﬂéﬁ%&LXﬂ‘éﬁEpﬁﬁﬁﬁ, RE[ETRIC
IREFEIER, Leader TRENNZEASAIFMERA TN, NRBIIEFHEN—FE
PRINTEIE TiZEE, T RUREFmEREISAMRD, SlEEFiRSABALK.

BTRRBAIRRT BSEHIR ORITESR.
1. BERS

AT HENEHEHTERSHA, raft i A—F—£EERHTHES, 8—&KHEE

REETENSER— 2B —RIEIES , XIF LURIER SRS KRR E’J#U&EJ}ET £
MEFITZPEIERES—, /£ DLedger RISLHIARIL DLedgerMemoryStore Ha9
ledgerBeginindex. ledgerEndindex, #BIFRITRa/INWEBEFSERANBEE
Fs, T—%HEMFESA ledgerEndindex + 1 .

SHEFSEES—MRSHENLRER, BIBERAMRELIXR.
2. EINSRERH

IERENTEM, Leader TREIZFIHRIEIESENEKRE, BEBIMEK, 12BN
EED, WERENSR, HEKREERS, B seq T, AEFM#EEl Leader TR,
REBEEBIEX)ENT S, BFXMEEPFEMNEIIE, MR EFiREET
=&EE seq WAL, ATHEEZRGFMHEE Leader TRH 7, MNRBFHROBEEFIHSE
ARBIEAA, BRzsket e XMERIEENR?

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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ATERERER, DLedger BISLHI(ROZER raft HMYAI—EBS)5INT BIg31E
fH(committedindex) . BEIHFETRWEIEZF ISR, BAEEIETME, BILREIER
FIBRZRY, WIS LFRZ BN, LREFRTENE, REMERRBIT AT =0
BEEENRMAE, 72EH committedindex 185+, BLLREIESESEFIHAIE.,

—RHATEERRERN D B ERMEATIEE T ERFNBE 8 < INEMN, 7 8e
BINNERR -

3. AFE—EEaaRIE

M LESTEH, —MBE 3N =A) DLedger &8, RBFTHSMES— M=
WEMBZE, WIAAERR, EFGEITEEFTRAE. BFIOHIBEFEEER, T
DLedger HISEHIAF, E51EKREBISEH Leader HaskaE. BBEEHINT SNEUEKRER
FERRILSEIR?

BEHIR FFPRIBECR, BAEMENZNTFNT REZREIEE?

DLedger BB ZE, DLedger &R ATFSONTRIFEEAKVELZBE,
M RSB EAFENNRIEIRMN— MES AT . KEPIOXE: N EFFRENE
AT LIE— D —PRIEINEK, MEELAENATRAFEENNSEABEFS, A
ledgerEndindex F=, AE=IXIEN (ledgerEndindex + 1RIAE, BiZFSMAKES
TR ER, WMRIZBAIIA AT, FHIEE (ledgerEndindex + 1)AIEESEEB, =AM
TEABEREIXEZBRE, RETHIERE . AEBNDREMNET S append RiEKRITS
EHEEA—H, AETDRNETRAGERRESEEEN COMPARE, BEiZAT =
&1X COMPARE %, BXRURENTSNHIEES, RIBKRNESSEHINET SR
SHIESMEN T R EZ2RVEIRE, REREI—. FHER, EHIESX PUSH &Y
HEXRE R ARSI, REXnIseRENT SR EHEI =T SRR,

BZEA, WEARBSSH—EHRIT.

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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2.9 B9t RocketMQ DLedger £
Rl AR TF(iEscHl

RocketMQ DlLedger BIFESLIIERS RocketMQ RIFFAESCIL BRI, A3CHL
FTBNEBAEEFMAZIFEST, ARSEEIWXES . BOIABERLE]R—T
CommitLog Xf4. ConsumeQueue MX{HRITEE,

BRI T

84 o

Rock

FW EEFrR, 24 commitlog XHEMR— N EE ENELEXH, FH
MappedFileQueue Fx, B4 commitlog X&FER MappedFile F£x.

BRI MRBEMTHE RocketMQ XTFEMEIDHIHME, TIUAFKFEER
RocketMQ #ARHRE ) —H,

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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DLedgerStore

public MemberState getMemberState()}
public abstract DLedgerEntry
appendAsLeader(DLedgerEntry entry)
public abstract DLedgerEntry

leaderTerm, String leaderid)
public abstract DLedgerEntry get{Long in

public void updateCommittedindex{long
committedindex)
public abstract long getLedgerEndTerm()

public void flush()

public long truncate( DLedgerEntry entry,
leaderTerm, String leaderld)

public void startup()

public void shutdown()

appendAsFollower(DLedgerEntry entry, long

public abstract long getCommittedindex()

public abstract long getLedgerEndindex()
public abstract long getLedgerBeginindex()
protected void updateledgerEndindexAndTerm()

dex)

term, long

long

DLedgerMmapFileStore

DlLedgerMemaoryStore

public List<AppendHook> appendHooks
private long ledgerBeginindex = -1
private long ledgerEndindex = -1
private long committedindex = -1
private long committedPos = -1

private long ledgerEndTerm

private DLedgerConfig dLedgerConfig

private long ledgerBeginindex = -1

private long ledgerEndindex =-1

private long committedindex = -1

private long ledgerEndTerm

private Map<Long, DLedgerEntry> cachedEntries
private DLedgerConfig dLedgerConfig

private MemberState memberState

private MemberState memberState

private MmapFileList dataFileList

private MmapFileList indexFileList

private ThreadLocal<ByteBuffer> localEntryBuffer
private ThreadLocal<Byte Buffer= locallndexBuffer
private FlushDataService flushDataService

private CleanSpaceService cleanSpaceService
private boolean isDiskFull = false

private long lastCheckPaintTimeMs

private AtomicBoolean hasLoaded

private AtomicBoolean hasRecovered

1. DLedgerStore

FEmMRE, EXWM I OTE:

« public abstract DLedgerEntry appendAslLeader(DLedgerEntry entry)

BEDRIENEEEIE)

« public abstract DLedgerEntry appendAsFollower(DLedgerEntry entry,

long leaderTerm, String leaderld)
ANTREZHE.

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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« public abstract DLedgerEntry get(Long index)
BiEEE MrakaE.

« public abstract long getCommittedindex()
REN AR ZZRY AR

« public abstract long getLedgerEndTerm()
SREY Leader HEIERARIMREZRIR.

« public abstract long getlLedgerEndindex()
SREY Leader T—XHES A TR

« public abstract long getl.edgerBeginindex()
g_j.éﬂy Leader %_T\iél%\EgT*ﬁo

« public void updateCommittedindex(long term, long committedindex)
&3 commitedindex RYE, AL, BHEARITFHE RS,

. protected void updatelLedgerEndindexAndTerm()
B Leader #PHY ledgerEndindex #0 ledgerEndTerm .

« public void flush()
M5, =hH%, AEARTFESIH,

« public long truncate(DLedgerEntry entry, long leaderTerm, String leaderl
d)

MEREE, =75k, HEAEFELH.

« public void startup()
BahriEEilEss, =h&, BEEFESI.

« public void shutdown()
KNFHEEERE, =hHi%, HERFEII,

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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2. DLedgerMemoryStore

Dledger ETHAEFELUMHIBEEME.

3. DLedgerMmapFileStore

ETXEREFIREIHIRFMESSI . HiOEET:

. long ledgerBeginindex = -1
EEEGEQ@?%'; »ki)\yg _10

« long ledgerEndindex = —1
—F_%E':L‘IT_\—FBJ_T; »ki)\yg _10

« long committedindex = —1
ERXMNAEERSI.

. long ledgerEndTerm

SRIRKAIRERIR

« DLedgerConfig dLedgerConfig
DLedger BBCEEE .

« MemberState memberState
RS-

« MmapFileList dataFileList
B (EES) RIRTFIRET Queue,

« MmapkFileList indexFileList
RS |XHHIARFMEEES . (AIXIFR RocketMQ MappedFlleQueue ).

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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« ThreadlLocal<ByteBuffer> locallndexBuffer
ThreadlLocal<ByteBuffer> localEntryBuffer

« FlushDataService flushDataService
HIEX G RIZLEIE

. CleanSpaceService cleanSpaceService
BRI HA RS AR .

« boolean isDiskFull = false
WMEEEEH.

« long lastCheckPointTimeMs
FxkEN= (BdEEL ) .

« AtomicBoolean haslLoaded
EREENE, FERRREESINEFRWL) BEXUSE,

« AtomicBoolean hasRecovered

EARERE.

FE D TERA SIS HEFESIN. IR XHINESXHIRE  ITHAX
MRS, BTIXERSE RocketMQ FESDEEIFENE, AN RE L, EXY
RIS E TN T :

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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RocketMQ FFiEZEIT
tmp * rocketmq home * rocketmgd.SMB * store * commitlog
rocketmgd.5_simple
. W iracketmad fipis 0000000000000BB00000

conf
kogs
store

commitiog

aifig

onsum equeues

index

MappedFile

MappedFileQueue

DefaultMe ssageStore

CommitlogSFlushCommitLogService

DefaultMessageStore SCleanCommitlog Service

]

]

Dledger 7E{AZEH

96cI0P08-a0ef-4550-a0f5-e7ac5e3182571 & diedger-nD * data
SH1115 i
SH201%

521024

00000000000000000000

tmp
dledgerteststore
96c9h0808-a%2f-4650-35f5-eTacSe3t
dledger-n0
data
index

dledger-nl

DefaultMmapFile

MmapFileList

DLedgerMmapFileStore

DLedgerMmapFileStoreSFlushDataService

DLedgerMmapFileStoreSCleanSpaceService

£ RocketMQ ={#F MappedFile kFr—MPEXHE, M7 DLedger #EH

DefaultMmapFlle RFER—MPIESE

£ RocketMQ #{#H MappedFile REXRSIMIEBENH(BIELIELE), ME

DLedger #f$F MmapFileList,

£ RocketMQ =hfEA DefaultMessageStore kitiEfFi%1Z48, mE DlLedger
thM{sEF8 DLedgerMmapFileStore 17821 .

£ RocketMQ #{EH Commitlog$FlushCommitLogService 33LI commitlog
YRR, mE DLedger #M{EA DLedgerMmapFileStore$FlushDataService

SRECIS R -

£ RocketMQ =f#MA DefaultMessageStore$CleanCommitlogService 5L
W commitlog IFHEASCAHIMIER, ™ DLedger #MfERA DLedgerMmapFileStore$Cl

eanSpaceService 3L,

AIRE [FEHEREE] ARS,

(IR, REERHTEWATA.
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HTFESIRIEER, BREHERTE ( RocketMQ #AKWE ) 5 4 SHIEMIIF,
HIXBHAEEDHT T -

=. DLedger ¥iEEFEET

AT AT B B BT | AFW | 4FT | 4FF | 4FY | bodyse T

r 4 3 i K D M

magic size entryindex entryTerm pos channel |chaincrc| body cre| body size body

T header T

R FRIE AT

« Mmagic

BE, 471,

« Size

FHEKE, 88 Header(iisk) + iBEMAK, §4FT,

. entrylndex
HFIKBER index, §8FT.

. entryTerm
SRIZBEMER RERX, 18FD.

« POS
ZEEYEBREE, EHUTF commitlog EFRIMIEREE, S8 FH.

« channel

REFER, JPIRARER, 45T,

« chain crc

SRIRARER, &4 F15,

AIRE [HEEMEBE] ARS, (MERARR, ’ERFHTmIATH.
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« body crc
body B9 CRC &3afl, AXRXDEREEEIRA, 54 F1.

« body size
Fk7#iE body RIKE, §41MFT.

« body
BRBRHINS.

RS2 E A DLedgerMmapFileStore#recover. DLedgerEntry. DLedgerEntr
yCoder,

A
Y
A

AFTS 8FH AFTS 8FT B
P——q—r B

¥ Y Y

magic pos size entrylndex entryTerm

BI—PZ&R5I%RB G 32 1MF T,

DLedger FEHEXMNMBEIXE, BTEAKBINER, FREWTANEER, W
W5EER, XERBRBEZRIINEENEETRT.

. DLedger I18R# 4 RocketMQ =89 commitlog X4, EZZIFZRIA?
o NERANOHAREFIRA, FEEEHLEZERE?

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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2.10 iEf8 93t RocketMQ 24 DLedg
er(ZEIF)EMEEHERIZ LIS

TRREHT RocketMQ DlLedger ZRIARIIEEHITEIE 8 BT, FIHNEDTEE
ENBTET raft thiXRIEESREES, NARBEFREFBXFNEE DLedger [
%l RocketMQ =,

WE: FHHHT RocketMQ DLedger ZEIA(EMTE) 2UTESE] Rocket
MQ F, AXRITXBIEELESEERN DLedger ZRIAHEXIIFIRIES BEHSH
R, SKEM Broker Balimi2. DLedgerCommitlog #0ZERVIHAR, BMNEERIX(B
NSEEEHKFE—EIT DLedger RUMUSIFFEBFHR.

—. [AiEFEZRRIBRE

RocketMQ RIHEBFEENHEEGIE commitlog &, consumequeue XS5
Index 14, commitlog XAHFEEERYIESE, consumequeue. index XHEZETF
commitlog X493, BfEA DLedger RELIHEEFMEAI—EE, MiZFE2ESLT

commitlog 4RI—EME, B DlLedger BEESHIIISRMNIZ 2 commitiog {4, BIH
FFRIE raft tMYAEFIHERZ N RAY commitlog XE—HENT

KB ERAGFEBRHASET—ENEF#EEL, rocketmg B9 commitiog —
MEEMEEEH. BEKE, BEEM. HEAZE, mIE(IEkKLm—T DLedger H
EHFHES:

4PV | AFT 85 8 BT | AFW | 4FT | 4FF | 4FY | bodyse T

" e e = d -+ v - - -

magic size entryindex entryTerm pos channel |chaincrc| body cre| body size body

T header T

DLedger E#%& commitlog X4, 2428 LUE rocketmg EE, BI—P1
commitlog B E{A2AE DLedger BY body =EREIAT,

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.
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REHA, IRE—ERERBE! | | 53, BH— i, DLedger #& Rocket
MQ commitlog, BEABEMEIFEBFHIK?

haEXLEED®M, —ERRF DLedger 2UEES RocketMQ A9,
—. M Broker Fahiit#2& DLedger

BREBIRN AXNASHFMANEA Broker infIEohiRiz, RemtaaRdE+S
DLedger #HXHBIKIE, WBFEMTEE Broker MEMRE, BINKTFTEEM (

RocketMQ #ARKRE ) —F.,

Broker iK% DLedger f8XFEaiNTR:

‘ 5 ff@@DefaultMessageStor@]

| 2. 1O Dledger, MTHARSEETHHLLES |

| 1, commitlog {008 |
| 2. consumedqueue SZ{HINEE |

‘ 3. DefaultMessageStore#load ‘ s
L —| . index
(i e

Broker[ZEhiz k8RR

1. ¥9# DefaultMessageStore

DefaultMessageStore &%

if(messageStoreConfig.isEnableDLegerCommitLog()) { // @1
this.commitLog = new DLedgerCommitLog(this);

else {

this.commitLog = new CommitLog(this); Il @2

KIB@1: WNERFAFF DLedger , commitlog BISEIRZEH DLedgerCommitLog,
BANFEEX TR

RIB@2: WERFKFAE DlLedger, NEMIBIRAY Commitlog SEISE,

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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2. BB AR SEEEHGITES

BrokerController#initialize
if (messageStoreConfig.isEnableDLegerCommitLog()) {
DLedgerRoleChangeHandler roleChangeHandler = new DlLedgerRoleChangeHand

ler(this, (DefaultMessageStore) messageStore);
((DLedgerCommitLog)((DefaultMessageStore) messageStore).getCommitLog()).get

dLedgerServer().getdLedgerlLeaderElector().addRoleChangeHandler(roleChangeHandler);
}

FEAA LedgerLeaderElector B9 addRoleChanneHandler 75EEI0 2
TEEMAISIFEE, DLedgerRoleChangeHandler 23 EMIRAISIM— KRS,

3. AF DefaultMessageStore 8 load Fix

DefaultMessageStore#load
/[ load Commit Log
result = result && this.commitLog.load(); // @1

/I load Consume Queue
result = result && this.loadConsumeQueue();

if (result) {
this.storeCheckpoint = new StoreCheckpoint(StorePathConfigHelper.getStoreChe

ckpoint(this.messageStoreConfig.getStorePathRootDir()));
this.indexService.load(lastExitOK);

this.recover(lastExitOK); /I @2
log.info("load over, and the max phy offset = {}", this.getMaxPhyOffset());

KRB@1. @2 RLREZEEIL commitlog JWEFKHIT, XENFRIYZNRART
DLedger, W&£EAIRE DLedgerCommitLog.

299 FERYEE, Ff DLedgerCommitlog “REEH “7T.

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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BEIER: BF Commitlog B KEND 5B EEE ( RocketMQ IRARE ) —H
FIFEHENE T, FFE DLedgerCommitLog HAISEHIEIES Commitlog MFRISCINRIE
E[E, ANE—EFITXTFFEISPDRITIAT

1. %OEE

Commitlog

DLedgerCommitlLog

private final DLedgerServer dLedgerServer;

private final DLedgerConfig dLedgerConfig;

private final DLedgerMmapFileStore dledgerFileStore;

private final MmapfFileList dLedgerFilelist;

private final int id;

private final MessageSerializer messageSerializer;

private volatile long beginTimelnDledgerlLock = 0;

private long dividedCommitlogOffset =-1;

private boolean isInrecoveringOldCommitlog = false;

public DLedgerCommitLog(final DefaultMessageStore defaultMessageStore)
public boolean load()

public void start()

public void shutdown()

public long flush()

public long getMaxOffset()

public long getMinOffset()

public SelectMappedBufferResult getData(final long offset)

public void recoverNormally(long maxPhyOffsetOfConsumeQueue)

DLedgerCommitlog #/&B Commitlog. 1tHf1—FE&—TefzbEHE:

« DLedgerServer dlLedgerServer
BT raft TSN — 1T =, A DLedgerServer LfIFER.

« DLedgerConfig dLedgerConfig
DLedger BUELEEE .

« DLedgerMmapFileStore dlLedgerFileStore
DLedger EFX4RGIAITFESLIN

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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« MmapFileList dLedgerFileList
DLedger FRERRIFMEIGES, XTIt RocketMQ ##9 MappedFileQueue,

«int id
TEID, 0 FrEDTE, FOERTNTDS

« MessageSerializer messageSerializer
HEFSEE.

« long beginTimelnDledgerLock = 0O
ATFic® BERENRIMFE(BTEMAFESETE).

. long dividedCommitlogOffset = —1
ICRAYIA commitlog XHFHIHAXREEEZ, NRBEONREEERTE, Wina
dledger BRI,

« boolean isInrecoveringOldCommitlog = false
EREAREIAR commitiog 4.

ETERBEAVEEMNE DLedgerCommitlog E MO ERESIMES .,

2. HEEE

public DLedgerCommitLog(final DefaultMessageStore defaultMessageStore) {

super(defaultMessageStore); /I @1

dlLedgerConfig = new DLedgerConfig();

dLedgerConfig.setEnableDiskForceClean(defaultMessageStore.getMessageStoreCo
nfig().isCleanFileForciblyEnable());

dLedgerConfig.setStoreType(DLedgerConfig.FILE);

dLedgerConfig.setSelfld(defaultMessageStore.getMessageStoreConfig().getdLeger
Selfld());

dLedgerConfig.setGroup(defaultMessageStore.getMessageStoreConfig().getdLeger
Group());

dLedgerConfig.setPeers(defaultMessageStore.getMessageStoreConfig().getdLeger
Peers());

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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dLedgerConfig.setStoreBaseDir(defaultMessageStore.getMessageStoreConfig().get
StorePathRootDir());

dLedgerConfig.setMappedFileSizeForEntryData(defaultMessageStore.getMessageS
toreConfig().getMapedFileSizeCommitLog());

dLedgerConfig.setDeleteWhen(defaultMessageStore.getMessageStoreConfig().getD
eleteWhen());

dLedgerConfig.setFileReservedHours(defaultMessageStore.getMessageStoreConfig
().getFileReservedTime() + 1);

id = Integer.valueOf(dLedgerConfig.getSelfld().substring(1)) + 1; Il @2

dLedgerServer = new DLedgerServer(dLedgerConfig); 1
@3

dLedgerFileStore = (DLedgerMmapFileStore) dLedgerServer.getdlLedgerStore();

DLedgerMmapFileStore.AppendHook appendHook = (entry, buffer, bodyOffset) —>
{

assert bodyOffset == DLedgerEntry.BODY_OFFSET;
buffer.position(buffer.position() + bodyOffset + MessageDecoder.PHY_PO
S_POSITION);
buffer.putLong(entry.getPos() + bodyOffset);
s
dLedgerFileStore.addAppendHook(appendHook);  // @4
dlLedgerFileList = dlLedgerFileStore.getDataFileList();
this.messageSerializer = new MessageSerializer(defaultMessageStore.getMessage
StoreConfig().getMaxMessageSize()); /| @5
}

REB@1: EERZE B CommitLog AYHDISEREL, 1iE ${ROCKETMQ_HOME}/
store/comitiog ~8Y commitlog 4, LMEFREF DLedger HIBE. . HlIEHE—
T CommitLog AYFDISERES:

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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RIB@2: #3328 DlLedgerConfig B*EEREME, EFXrEEMHNT:

« enableDiskForceClean
EAEFIMERSE, BXE broker BcEEM4 cleanFileForciblyEnable, BRAJ true o

« storeType
DLedger Fi#ZE8, EEN EFHAIFMEERI,

dLegerSelfld
leader TR id AR, RAEE: n0, EREEXRE-NFHREVARHF.

« dLegerGroup
DLeger group BIZFR, #iX5S broker BLEEM brokerName {RiF—3,

« dLegerPeers
DLeger Group HFFrEITREE, HEERA n0-127.0.0.1:40911;n1-127.0.0.
1:40912;n2-127.0.0.1:40913, 2B oERD SR

« storeBaseDir
®E DlLedger FRENHRIRBES, BXE borker Bef4S4aY storePathRoot
Dir , Bl RocketMQ HIEIETFMEIRIZER .

« mappedFileSizeForEntryData
ZRE DlLedger MIEANBESHRIAR/N, BXE broker BEEXHHEI mapedFileSi
zeCommitLog, BIS commitlog SZARIEENSTEARN—2,

« deleteWhen
DLedger HEMERIMIBRETE, BVE broker BLEXAFAY deleteWhen, EUIAA

Ei= 4 8
. fileReservedHours
DLedger HENHHREBRI, BXE broker BcE&EX/4HHY fileReservedHours, 2k

INA 72h,

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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KA2@3: tB#E DLedger ECESEEIZE DLedgerServer, BNEIZE DLedger £&f
e, EENS I TRBEE, MakkitE,

RIB@4: 195 appendHook ENNEFERE, XEFS Commitlog AERXHERY
—, EESEMNMEEER.

B@5: WEEEFII.

RiE_ ERAYRIZE, #2%F DefaultMessageStore £, E2IEAE load 5%,
f£/5F DLedger ##lfE, £#OXIERE DLedgerCommitlog HY load. recover Fi%,

3. load

public boolean load() {
boolean result = super.load();
if (Iresult) {
return false;

}

return true;

DLedgerCommitLog BY laod 75ASEHItbEEE, #MEEAA HLZE Commitlog
8 load F5i%, BIXEHENTEA DLedger FIBEHEFRABLIEIRNES..

4. recover

£ Broker BmIfT£I0E; commitlog. consumequeue £, EEREEHBRE
MRS, 1IFRIREBA. RIE. 12XFEH, HEKER recover Hik.

DLedgerCommitLog#recover
public void recoverNormally(long maxPhyOffsetOfConsumeQueue) { // @1
recover(maxPhyOffsetOfConsumeQueue);

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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BESEIRE consumequeue, BE consumequeue FICRHIRABE RS
2, REREZYERESHTIRE.

B RE— Mz AR ERES KR .

DLedgerCommitLog#recover
dLedgerFileStore.load();

Step1: 1N DLedger #HEXAIFMESE, H——EEXIMNAY MmapFile, EHAJA
=NEERIEET wrotePosition. flushedPosition. committedPosition =MEsH R
HHIARN

DLedgerCommitLog#recover
if (dLedgerFileList.getMappedFiles().size() > 0) {
dLedgerFileStore.recover(); // @1
dividedCommitlogOffset = dlLedgerFileList.getFirstMappedFile().getFileFromOffset();
Il @2
MappedFile mappedFile = this.mappedFileQueue.getLastMappedFile();
if (mappedFile = null) {
/I @3
disableDeleteDledger();
}
long maxPhyOffset = dlLedgerFileList.getMaxWrotePosition();
/I Clear ConsumeQueue redundant data
if (maxPhyOffsetOfConsumeQueue >= maxPhyOffset) { Il @4
log.warn("[TruncateCQ]maxPhyOffsetOfConsumeQueue({}) >= processOffset
({}), truncate dirty logic files", maxPhyOffsetOfConsumeQueue, maxPhyOffset);
this.defaultMessageStore.truncateDirtyLogicFiles(maxPhyOffset);
}

return;

Step2: MNREFHE Dledger BIEIESNE, WRFEWRE DlLedger HHXEIBX
2, FEAEMNEIEAR commitlog MBS EEEMNHIERHEENRAE., HXE
LRG0T

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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B DLedger HFAESLINZE DLedgerFileStore BY recover 75i%, IREE
2= MMapFile ITR(—MNXEITR— MMapFile sSE4)R9tEXIEsT, EXWMAXS
RocketMQ A9 DefaultMessageStore BIREITIZZEL,

I8 dividedCommitlogOffset B9{EA DlLedger FEMENENR/IMREE.
RIEEERYIBRES/NTIZE, WM commitlog XEHER; WIBREEBEATETZ
ERENIM DLedger HFHIGHERKIES

WNEREFEIBRY commitlog X4, WZEIEMIBS DLedger i, HEMAMILRIEEE
sRFUMHBR S, FHESUGIBRIFERTEIRE SN 10 &,

AR consumequeue HFENHAMIEREEAT DLedger AR RE
2, NMRZSRA9 consumequeue X4,

BB AT AHEFEE commitlog KHRIERT, AeeMibx DLedger #8XxAIH
HAER?

EAELFMERT, R DLedger SRR HEMER, NIEREESEE.

dividedCommitlogOffset

max commitlog phyOffset

min dledger phyOffset

[
commitlog 3CERER

\
DLedger 3 4R

EEBERT, maxCommitlogPhyOffset 5 dividedCommitlogOffset R2iELEHT,
HIEE S ERIAE commitlog B2 518 DLedger , {BU0R DLedger &85 34k
&, XM METRNEL, eSS PERINE=E, TEAHELELAE,

DLedgerCommitLog#recover
islnrecoveringOldCommitlog = true;
super.recoverNormally(maxPhyOffsetOfConsumeQueue);

islnrecoveringOldCommitlog = false;

RIKE [HhEE<ERE] ARS, (IERARZR, RERUEEEIATA.
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Step3: MRBAT DlLedger HEHEWIXRBEI(AKRLER DLedger #HXHBEZE
%), WEEKRE B0 commitlog &,

DLedgerCommitLog#recover

MappedFile mappedFile = this.mappedFileQueue.getLastMappedFile();

if (mappedFile == null) { Il @1
return;

}

ByteBuffer byteBuffer = mappedFile.sliceByteBuffer();

byteBuffer.position(mappedFile.getWrotePosition());

boolean needWriteMagicCode = true;

/' 1 TOTAL SIZE

byteBuffer.getint(); //size

int magicCode = byteBuffer.getint();

if (magicCode == CommitLog.BLANK_MAGIC_CODE) { / @2
needWriteMagicCode = false;

} else {
log.info("Recover old commitlog found a illegal magic code={}", magicCode);

}

dLedgerConfig.setEnableDiskForceClean(false);

dividedCommitlogOffset = mappedFile.getFileFromOffset() + mappedFile.getFileSize();

Il @3
log.info("Recover old commitlog needWriteMagicCode={} pos={} file={} dividedCommitl
ogOffset={}", needWriteMagicCode, mappedFile.getFileFromOffset() + mappedFile.getWrot
ePosition(), mappedFile.getFileName(), dividedCommitlogOffset);

if (needWriteMagicCode) { // @4
byteBuffer.position(mappedFile.getWrotePosition());
byteBuffer.putint(mappedFile.getFileSize() — mappedFile.getWrotePosition());
byteBuffer.putint(BLANK_MAGIC_CODE);
mappedFile.flush(0);

}

mappedFile.setWrotePosition(mappedFile.getFileSize()); // @5

mappedFile.setCommittedPosition(mappedFile.getFileSize());

mappedFile.setFlushedPosition(mappedFile.getFileSize());

dLedgerFileList.getLastMappedFile(dividedCommitlogOffset);

log.info("Will set the initial commitlog offset={} for dledger", dividedCommitlogOffset);

}

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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Step4: MNREFEIHAY commitlog X4, BEBREINIERIRE D EIBIET, BIF
BIESHIEIEBN, FEIESEBE NS DLedger BUEIES4d , EXBIM ST :

« BBHRE— commitiog X4, WIRFIKE, MR,

« NEBE— M NHHIREBAS(E commitlog MK FENUS)SXEETHXEAN
B, MREFEREHHEZT CommitLog.BLANK_MAGIC_CODE, NFEXHFEBEA
BE#, TFH DLedger H—XRBEEET, BEH AT, MEESNEH,

« #1861 dividedCommitlogOffset , FF&E— 1B REENMN_ESEFRIR
N, BRZdESHEmRE— 1 RIS RZE .

& |E—1 commitlog REHEIREETEN, HEERN REBRMAR size 5
EEEIBNAT ,

 IRERE—IXMEHH wrotePosition. flushedPosition. committedPosition 33
HHXKN, EFERRERE—ITNHERER, T—RBRBEAN DLedger #,

#£f2B DLedger RS Broker HEHREMNAIXET, BEARSETH
DLedger E#%& RocketMQ _EMAI55H, B TFRFENIMNBESEN. BEIZERAHHE
BRIY DlLedger 2UUL4E%E RocketMQ 89, LI EHEKAY.

BERT ATEFEASFEANTAENEREN(FERE), REERES
DLedger(Z&IA. ENI)BEXRIOXER . WREFM T HESEIRE, FLL
FHEEEFTER ( RocketMQ SARE ) —B.

DLedgerCommitLog#putMessage

AppendEntryRequest request = new AppendEntryRequest();

request.setGroup(dLedgerConfig.getGroup());

request.setRemoteld(dLedgerServer.getMemberState().getSelfld());

request.setBody(encodeResult.data);

dledgerFuture = (AppendFuture<AppendEntryResponse>) dlLedgerServer.nandleAppe
nd(request);

if (dledgerFuture.getPos() == —1) {

return new PutMessageResult(PutMessageStatus.0S_PAGECACHE_BUSY, new

AppendMessageResult(AppendMessageStatus. UNKNOWN_ERROR));

}

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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XEL—: BRENR, WABBAIELEN commitlog X&+, m2EA
DLedgerServer B9 handleAppend HITEEIEN, ZH22BEE$AMY Leader =
HRBREMURTEEEH, REBIEFNNFHTRRINENERRE, 7aREISEA
. SNRIEMMKTD, BeRERXEIMKINERRGRESE, Bl pos Eit, BIZEMLF
rocketmg & commitiog FYREE, ENYIERE=.

DLedgerCommitLog#putMessage

long wroteOffset = dledgerFuture.getPos() + DLedgerEntry.BODY_OFFSET;

ByteBuffer buffer = ByteBuffer.allocate(MessageDecoder MSG_ID_LENGTH);

String msgld = MessageDecoder.createMessageld(buffer, msg.getStoreHostBytes(), w
roteOffset);

eclipseTimelnLock = this.defaultMessageStore.getSystemClock().now() — beginTimeln
DledgerlLock;

appendResult = new AppendMessageResult(AppendMessageStatus.PUT_OK, wroteO
ffset, encodeResult.data.length, msgld, System.currentTimeMillis(), queueOffset, eclipseTi

melnLock);

KSR RIE DLedger MiEtaREEITBEHIERNEERNMEBEREE, NFTLED
840, DLedger BEEBEHEFEIMY, H body FEREFEMHEESLAYEE, B commitlog £
BWEFMEEE, REOSEFIRINESREEN body FERMAREERE, BET
putMessage REINYIEREESAER Diedger HRENYIEHREENE L E—HE
K9, BEDNFHRISEFA, TLAEMRZEGES, X# DLedger ERIFEAT RocketMQ
Commitlog. %F pos LUK wroteOffset BIEIREINT:

Ulecgerservershandfipnend i E SIS & .
. wreteCFfe

p DeclgerE ntre BODY_OFFSET

AFEE | AFT 8FF BFET $FET | AFT | OFR | AFF | aFF | bedvieFH T lledger &5
' ' ' : ¥

magie size entryindex | entryTerm | pos channel | chain cre| body erc| body size body

[}
‘L header Comnitlog &

——— )

I —4* Dledger ¥

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,
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DLedgerCommitLog#getMessage
public SelectMappedBufferResult getMessage(final long offset, final int size) {
if (offset < dividedCommitlogOffset) { // @1
return super.getMessage(offset, size);

}
int mappedFileSize = this.dLedgerServer.getdl.edgerConfig().getMappedFileSizeFor
EntryData();
MmapFile mappedFile = this.dLedgerFileList.findMappedFileByOffset(offset, offset
=0); Il @2
if (mappedFile '= null) {
int pos = (int) (offset % mappedFileSize);
return convertSbr(mappedFile.selectMappedBuffer(pos, size));
Il @3
}

return null;

BHEEHIREER, RAORESEFImER, &% consumequeue AYEEWIE(R
BEHAZE DlLedger £BRIREE, MEELEENRGRERE . HXWXERWT:

 IREBHAOMIBRIBE/NT dividedCommitlogOffset, MIMERFEHI commitlog X
HhEk,

- AERIEYEREE SRR D HIREI B AR,

« OB RIBEINER, SHEZMIEXXMRPNEN REE, HITEEERE, EAR
BREENBRE S, MZATEEBRKEIZE TR, AR AL —R=EAER.

RIE EEFARNE, FRZERRIIMZ A ESHITEEL:

« DLedger EE&h0Y, £/ DLedger B82% RocketMQ #HJ commitlog &H,
Bl DLedger BRI body FERF#EEESE commitlog %8 .

« 5|\ dividedCommitlogOffset &=, FrYEmRBEE/\TZENEBEEFETIAD
commitlog X4, LB FHEk DLedger SEEfEEEAIDZIIARIEIE.

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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« #1 DLedger &£8fEmfE, S8&E—" commitlog E7t, BIFHIEIERASBEA
3 RS commitlog 344

. '/BEIENNZEI DLedger #iREEX S, REIVRBEARRE DLedger ZERIEIAR
®g, Mz DlLedger &89 body FERIEIEREE, MMELTESIERRES,
RIEHEYIBREBEMEN S RocketMQ Commitlog —#%.

RocketMQ #& DLedger(ZaIA) LM BFRANRIHITMNBRNIXET

WRASEE—ERRIIE, MREITR M, IFFERE

AICRB [FEHEBE] ARS, (MERARZR, REEDEWITH,



211 JEREHHT RocketMQ DLedger SEIZARBIEMIIRSEIERIE < 162

2.11 B9t RocketMQ DLedger £
Bl 2B E AR SE T R

DLedger EF raft ¥, sRASZIFEMNTR, BIETS(Leader)KiXfE, &
AT, EERNBIEEEHINET S,

RocketMQ HFENEE, NBTRAMENETSESHIE, BEELTHE, 858
topic BHEE. HEHE. EIRAIIIEINT, HEBITHEESER . BBEMNTRET
HIEORZE? f5al2ENIRES, MBEREEES RN, SXKERE8?

ENEEZIEPSEIEIP I E A e
https://blog.csdn.net/prestigeding/article/details/93672079

mERT: ABIEARESEX RocketMQ4.5 IRAZBINENELZIIME—EN T

%, X#BHABE ( RocketMQ HARE ) —BHBFHANINE, ARBALISE
https://blog.csdn.net/prestigeding/article/details/93672079

—. BrokerController 53 \EXERIFE

AT53G BrokerController 53 MIBERAS %

1. startProcessorByHa

BrokerController#startProcessorByHa
private void startProcessorByHa(BrokerRole role) {
if (BrokerRole.SLAVE != role) {
if (this.transactionalMessageCheckService != null) {

this.transactionalMessageCheckService.start();

AIRE [FEMEREE] ARS, (RIFRARZER, RESREEELATH.


https://blog.csdn.net/prestigeding/article/details/93672079
https://blog.csdn.net/prestigeding/article/details/93672079
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RZ FRIBERAME , 2D AR EREREESINSHERER, ST RAE
PRI, FEMNAESKNERELERE, 33 PREPARE KEABEEAESEFSRELIES

A\

2. shutdownProcessorByHa

BrokerController#shutdownProcessorByHa
private void shutdownProcessorByHa() {
if (this.transactionalMessageCheckService != null) {

this.transactionalMessageCheckService.shutdown(true);

KAFSKEOELIERS, BPORNEDTREEINTRE, ZHERER.

3. handleSlaveSynchronize

BrokerController#handleSlaveSynchronize
private void handleSlaveSynchronize(BrokerRole role) {
if (role == BrokerRole.SLAVE) { // @1
if (null '= slaveSyncFuture) {
slaveSyncFuture.cancel(false);
}
this.slaveSynchronize.setMasterAddr(null);  /
slaveSyncFuture = this.scheduledExecutorService.scheduleAtFixedRate(new R
unnable() {
@Override
public void run() {
try {
BrokerController.this.slaveSynchronize.syncAll();
} catch (Throwable e) {

log.error("ScheduledTask SlaveSynchronize syncAll error.", e);

}
}, 1000 * 3, 1000 * 10, TimeUnit.MILLISECONDS);
}else { /| @2
/Ihandle the slave synchronise

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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if (null '= slaveSyncFuture) {

slaveSyncFuture.cancel(false);

}

this.slaveSynchronize.setMasterAddr(nuill);

ZI5ENE2FARMENT RRUTTEIERE, BINTREETREMNEL topic AY
BHEER. HERHE. ERIIEIEINT ., BREITREREEER.

B@1: MRIAFTRHBEAINTR:

IR BREER future FAZE, WL

« SRIERE slaveSynchronize B9 master #iItAZT , FAAREESEE R, B
—ANgEE), NTRRIRHE, G5 master #HHRERZ, BRTRE TR, BRX
MESTEMHARHRZENR?

 FREREEES, § 10s NETERE—XTHIE.

RE@2: MRIFFTRIIBRAED R, NEGEENRZESHIRE master A
Hk9=s

4. changeToSlave

BrokerController#changeToSlave
public void changeToSlave(int brokerld) {
log.info("Begin to change to slave brokerName={} brokerld={}", brokerConfig.getBr
okerName(), brokerld);
/lchange the role
brokerConfig.setBrokerld(brokerld == 0 ? 1 : brokerld); /TO DO check I @

messageStoreConfig.setBrokerRole(BrokerRole.SLAVE);

I @2
//handle the scheduled service
try {
this.messageStore.handleScheduleMessageService(BrokerRole.SLAVE); I
@3

} catch (Throwable t) {

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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log.error("[MONITOR] handleScheduleMessageService failed when changing t
o slave", t);

}

/Inandle the transactional service

try {
this.shutdownProcessorByHa();

I @4
} catch (Throwable t) {
log.error("[MONITOR] shutdownProcessorByHa failed when changing to slave
" 1)
}

/Ihandle the slave synchronise
handleSlaveSynchronize(BrokerRole.SLAVE);
Il @5
try {
this.registerBrokerAll(true, true, brokerConfig.isForceRegister()); //
@6
} catch (Throwable ignored) {

}
log.info("Finish to change to slave brokerName={} brokerld={}", brokerConfig.getBr

okerName(), brokerld);

}

Broker JREZEAIN T =, EXELIANT:

« & brokerld, N broker fid 30, WgEH 1, XBEEFFBRIAHE, FTEML
YFEER¥N TS =AY brokerld.

«ix8& broker HJAZEA BrokerRole.SLAVE,

JHIRZBNT =, WXAEEELRZ(IE RocketMQ FERBAYY), IR2FET
NIEshzLiz.
« KABESIKESEIELIEEE,

« NP REERERITEERESANIERE, BIfSE) SlaveSynchronize ERTMERSZEERE
TCEURE .

« MBENEERENAFER nameserver £50 broker (SEIREHIE

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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5. changeToMaster

BrokerController#changeToMaster
public void changeToMaster(BrokerRole role) {
if (role == BrokerRole.SLAVE) {
return;
}

log.info("Begin to change to master brokerName={}", brokerConfig.getBrokerName

/Inandle the slave synchronise
handleSlaveSynchronize(role); // @1
//handle the scheduled service
try {
this.messageStore.handleScheduleMessageService(role); Il @2
} catch (Throwable t) {
log.error("[MONITOR] handleScheduleMessageService failed when changing t
o master", t);
}
//lhandle the transactional service
try {
this.startProcessorByHa(BrokerRole.SYNC_MASTER); /I @3
} catch (Throwable t) {
log.error("[MONITOR] startProcessorByHa failed when changing to master",

}

/if the operations above are totally successful, we change to master
brokerConfig.setBrokerld(0); /TO DO check /I @4
messageStoreConfig.setBrokerRole(role);
try {

this.registerBrokerAll(true, true, brokerConfig.isForceRegister()); // @5
} catch (Throwable ignored) {
}

log.info("Finish to change to master brokerName={}", brokerConfig.getBrokerName

73752 Broker ABMN D REENETRAILIERSE, HXMELWT:

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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o XATTEER LR, BATTRLREL.

- FEERHESAHIREIE

- ABESREEIEELE,

«i%& brokerld 5 0,

« @ nameserver MBEIRIXOBKEILMESH] broker RSS2 ZRIERFAVRZE

ENTRREZER O EMNABRNIXE T, EREEN TR ENTIR,

MBEIERISCERATTLAEE], RocketMQ DLedger 2ETF raft WMYSCIIHY, 7(_ FiZ
Y AFSCIL 7 1 R ANER 51 A ke S BT EINGS, SIS IR Er-
FHET S, NmsEIsa A,

BrokerController#initialize
if (messageStoreConfig.isEnableDLegerCommitLog()) {
DLedgerRoleChangeHandler roleChangeHandler = new DlLedgerRoleChangeHand
ler(this, (DefaultMessageStore) messageStore);
((DLedgerCommitLog)((DefaultMessageStore) messageStore).getCommitLog()).get
dLedgerServer().getdLedgerlLeaderElector().addRoleChangeHandler(roleChangeHandler);

}

R R EEEE BrokerController By initialize 75i%, FAIRILAISAIE Broker
BEhRd, MRFET ZaIA4E, Bl enableDLedgerCommitLog 2888 true,
£ EMT SIEEAI roleChangeHandler 44 ERE, BT R AIXETHEENEMH
LIEHEIO

ETERHEVSESIRYT DLedgerRoleChangeHandler .

1. E

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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<iEOe
DLedgerleaderElectorSRoleChangeHandler

void handle(long term, MemberState.Role role)
void startup()
void shutdown()

DLedgerRoleChangeHandler

private ExecutorService executorService

private BrokerController brokerController

private DefaultMessageStore messageStore

private DLedgerCommitLog dLedgerCommitLog

private DLedgerServer dLegerServer

publlc DLedgerRoleChangeHandler(BrokerControlEer bc DefathessageStore store)
public void handle(long term, MemberState.Role role)

public void startup()

public void shutdown()

DLedgerRoleChangeHandler 4¥7#&H RoleChangeHandler, Bl RS EEDS
FENSEHAERE. ERNEMHRERE, AXEMESNB—T ExecutorService
executorService, EHMIBREER, BERESFBE—1ERE, MEHE—— P RINFR

,—

1To

ETRIAIKEREFE—T handle IiERIAIT.

2. handle EMNRETRAMIEZEE

DLedgerRoleChangeHandler#handle
public void handle(long term, MemberState.Role role) {
Runnable runnable = new Runnable() {
public void run() {
long start = System.currentTimeMillis();
try {
boolean succ = true;
log.info("Begin handling broker role change term={} role={} currStoreR
ole={}", term, role, messageStore.getMessageStoreConfig().getBrokerRole());
switch (role) {
case CANDIDATE:

I @1

ARIRB [FEHEEE] 2 (IR, REERHTEWATA.
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if (messageStore.getMessageStoreConfig().getBrokerRole() =
BrokerRole.SLAVE) {

brokerController.changeToSlave(dLedgerCommitLog.getld
0);

}
break;

case FOLLOWER: /I @2
brokerController.changeToSlave(dLedgerCommitLog.getld());
break;

case LEADER: /I @3

while (true) {
if (IdLegerServer.getMemberState().isLeader()) {
succ = false;
break;
}
if (dLegerServer.getdlLedgerStore().getLedgerEndindex() =
=-NA{
break;
}
if (dLegerServer.getdLedgerStore().getLedgerEndindex() =
= dLegerServer.getdLedgerStore().getCommittedindex()
&& messageStore.dispatchBehindBytes() == 0) {
break;
}
Thread.sleep(100);

if (succ) {
messageStore.recoverTopicQueueTable();
brokerController.changeToMaster(BrokerRole.SYNC_MAST
ER);
}
break;
default:
break;
}
log.info("Finish handling broker role change succ={} term={} role={} cu
rrStoreRole={} cost={}", succ, term, role, messageStore.getMessageStoreConfig().getBrok
erRole(), DLedgerUtils.elapsed(start));
} catch (Throwable t) {
log.info("[MONITOR]Failed handling broker role change term={} role={}
currStoreRole={} cost={}", term, role, messageStore.getMessageStoreConfig().getBrokerR
ole(), DLedgerUtils.elapsed(start), t);
}

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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3

executorService.submit(runnable);

KIE@1: WRIBBHREHIRES CANDIDATE, FRRIEEARI Leader T,
MRZRSRHBERE SLAVE RUE, TSN SLAVE,

RIB@2: NRLERHREHIRES FOLLOWER, broker Ts4845188 AT,

RIB@3: WRHETTHIRBHVIRES A Leader, HIBIZT S#EZN Leader, &)
1% Master TRZE], BEREEEFHII7 REINHIESEELFRREA TLUBIRE
I5Ey Master, EFEEESCIIANT:

« A0 ledgerEndindex A -1, ¥RIFEITHRARNEIER A, EEHLER,

P
v'f‘_r o

R ledgerEndindex &7 —1 , MARFFHIEEEIRES, BI ledgerEndindex
5 committedindex 8%,

HFEFEEFSF commitlog HE2EES#AZE] consumequeue 1, Bl ReputMes
sageService H8Y reputFromOffset 5 commitlog B9 maxOffset 1B .

FE RSB ER, BRTLUHTINSRIZE, FEIKE ConsumeQueue, #HiFE
— queue XIRIAY maxOffset, RS broker BB master,

2d FERISER, #AcsERY5ER broker ETLRAIBNTIR . BTEMNLIERIBEER
EENRAGEW, FEIBEHENTIRATRZE .

3. ENTIREE

BRTFNREBHNAESITAEER, MATATHERRER.

REIRR: ZizERRIFEESE RSO HT RocketMQ & DlLedger(Z&I45)sL
WEBFRANZ IS Z X P ERTER

RIKE [HhEERERE] ARS, (IERARZR, RETUEEEIATA.
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BAREET EEAYHE, KREOZXSEMIERISCILRIES T — MRS EMRIIERR , 3
FREZERRNSRBE—1ED, EMNMEAEEZRER, BEREBRHERESELM
SHESHER?

BERR BT TIAKFEER, S0 HIREFEERR, REESARZSSITIERM.

1. HRHBHEREFEERX

B5%, BF RocketMQ TR, JALEEERERHENEL 2 RBIINIRSS
ERT@FARSS2IUEVHITES, FERE, 5|\ DLedger #fl, EHAMREE—HM,
DLedger RIRIE commitiog XARI—EE. BETREE, SN RHAETHKE
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