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Welcome to Apache ZooKeeper™

Apache ZooKeeper is an effort to develop and maintain an open-source server which enables highly reliable distributed coordination.

What is ZooKeeper?

ZooKeeper is a centralized service for maintaining configuration information, naming, providing distributed synchronization, and providing group services. All of these kinds of services are used in some form or another by distributed applications. Each
time they are implemented there is a ot of work that goes into fixing the bugs and race conditions that are inevitable. Because of the difficulty of implementing these kinds of services, applications initially usually skimp on them, which make them brittle|
in the presence of change and difficult to manage. Even when done correctly, different implementations of these services lead to management complexity when the applications are deployed.

Leam more about ZooKeeper on the ZooKeeper Wiki,

ZooKeeper2—MEFRIRS , HTFHEIFERERSE. m3. EHOHXBSHEARS. FrEIRSHEL
FEM N EE o mIUN AR, ARFTER , XLRSZEMEEFRSSIL , SIXCNE A B R EHIS
FEEIEIRFIS RS (race conditions ) , MAMEAEZEXRERIENMLMES. ALt , NEBERF—
BT —FHARIXLRS |, MES T TR EMGES , SR, RIEIRSSEIERSSH ,
B2 , BTFLUFRIAR |, EBINT NESERNEES.
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Join GitHub today Dismiss

GitHub is home to over 50 million developers working together to host and review code,
manage projects, and build software together.

¥ master - § 21branches Q127 tags Go to file About

Switch branches/tags X Apache ZooKeeper
017: Owasp check failing - Jetty 94.32 - C... [« efifi2f 8daysago () 2,243 commits
[ Filter branches/tags & zookeeperapache.org
ZOOKEEPER-3876: zkServer.sh status command fails when IPV6 is config... 4 months ago Er— e e
Branches Tags
ZOOKEEPER-1260: Audit logging in ZooKeeper servers. 13 months ago
/ master default [0 Readme
ZOOKEEPER-1112: Add (Cyrus) SASL authentication support to C client I.. 11 months ago
ZK-3028 88 Apache-2.0 License
ZOOKEEPER-823 ZOOKEEPER-1112: Add (Cyrus) SASL authentication support to C client [... 11 months ago
asf-site ZOOKEEPER-3956: Remove json-simple from ZooKeeper 2 months ago Releases
branch-3.0 ZOOKEEPER-3983: Avoid mocking unix domain sockets last month
127 tan

BEINE TRl | Feli1EE heeps tbtE | FESIZELE | BT ZtIHERIE S AZ 10eA F,

¥ master ~ ¥ 21 branches 127 tags Go to file ¥ About
Apache ZooKeeper
— ) . (3 Clone @
anmolnar and nkalmar ZOOKEEPER-4017: Owasp check failing - Jetty 9.4.32 - C
HTTPS GitHub CLI & zookeeper.apache.org|
@ bin ZOOKEEPER-3876: zkServer sh status cc https://github.com/apache/zookeeper.gi | (%) | zookeeper database
W conf ZOOKEEPER-1260: Audit logging in Zoc  Use Git or checkout with SVN using the web URL.
[0 Readme
M dev/docker ZOOKEEPER-1112: Add (Cyrus) SASL au .
X1 Open with GitHub Desktop & Apache-2.0 License
B tools/cmake/Modules ZOOKEEPER-1112: Add (Cyrus) SASL au
0 zookeeper-assembly ZOOKEEPER-3956: Remove json-simple (7]  Download ZIP .

HAEIDEARY vsc>Checkout from Version Controller>GitHub , H{ERITE :

File Edit Wiew MNavigate Code Analyze Refactor Build Run Tools Window Help
w H G ¢ ot [0 {f |#@ CarProv  Local History o =
: B Project - = g  Enable Version Control Integration...
oV azk VCS Operations Popup...  Alt+/Z515
o
;_' > % dubbo Apply Patch...
. | . -
> Il External Libraries Apply Patch from Clipboard...
5 >/ GitHub
g Import into Version Control > QS
! Browse VCS Repository > Git
Sync Settings >/ Mercurial
Subwversion
IFS
eI R EIAM
) Clone Repository o
Git Repository URL: |https://github.com/apache/zookeeper.giﬂ VH Test |
Parent Directory: Diprojectizk E‘
Directory Name: zookeeper
(2] Clone || Cancel |

MESAFME , BFRNT



v [ zookeeper [parent]
bin | [
conf | BCESZI4
data

>

>

>

> dev

> target

> tools

» [ zookeeper-assembly

> [ sookeeperchent | &7
» [ zookeeper-compatibility-tests
> zookeeper-contrib

>

>

>

>

>

>

mazH

zookeeper-it

LA

& Zookeeper-metrics-providers
& zookeeper-recipes| HA

& zookeeper-server [zookeeper] | RSi%

REE{THIRNE , BR— P RAITS: , 832 org.apache.zookeeper.version.Info , fSABA0F :

public interface Info {
public static final int MAJOR=3;
public static final int MINOR=4;
public static final int MICRO=6;
public static final String QUALIFIER=null;
public static final int REVISION=-1;
public static final String REVISION_HASH = "1";
public static final String BUILD_DATE="2020-12-03 09:29:06";

1.2 ZookeeperRi3&iRAFR

{E zookeeper-server k% org.apache.zookeeper.server.quorum.QuorumPeerMain FE50%

X BRI EE

) Run/Debug Configurations x

+ — O W % 4+ » Name: QuorumPeerMain [] Share  [] Single instance only
v [ Application

QuorumPeerMain

Configuration | Code Coverage‘ Logs|

ZooKeeperMain Main class: | org.apache.zookeeper.server.quorum.QuorumPeerMain
> #g Spring Boot VM options:
> % Defaults
Program arguments: |D:\project\zk\zooksepsr\conf\zcu. cfe
Working directory: Di\projectizk v

Environment variables:

Use classpath of module: |7 zookeeper v
JRE: Default (1.8 - SDK of 'zookeeper' module) A |
Shorten command line: | user-local default: none - java [options] classname [args] v

[] Enable capturing form snapshots

» Before launch: Build, Activate tool window

® Cancl

ERIHRESRIRSEIR | LLARE. RS , T™UEE :
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Exception in thread "main” java. lang.NoClassDefFoundError: com/codahale/metrics/Reservoir

at org. apache. zookeeper.metrics. impl. DefaultMetricsProvider$DefaultMetricsContext. lambda$getSummary$2 (DefaultMetricsProvider. java:126)

<1 internal call>
at org. apache. zookeeper. metrics. impl. DefaultMetricsProvider$Defaul tMetricsContext. getSummary (Defaul tMetricsProvider. java:122)
at org. apache. zookeeper. server. ServerMetrics. <init> (ServerMetrics. java:74)
at org. apache. zookeeper. server. ServerMetrics. <clinit> (ServerMetrics. java:44)
at org. apache. zookeeper. server. ZooKeeperServerMain. runFromConfig (ZooKeeperServerMain. java:133)
at org. apache. zookeeper. server. ZooKeeperServerMain. initializeAndRun (ZooKeeperServerMain. java:113)
at org. apache. zookeeper. server. ZooKeeperServerMain. main (ZooKeeperServerMain. java:68)
at org. apache. zookeeper. server. quorum. QuorumPeerMain. initializeAndRun (QuorumPeerMain. java:141)
at org. apache. zookeeper. server. quorum. QuorumPeerMain. main (QuorumPeerMain. java:91)
Caused by: java.lang.ClassNotFoundException: com. codahale.metrics.Reservoir
at java.net.URLClassLoader. findClass (LRLClassLoader.

at java. lang. ClassLoader. loadClass(Cla

at sun.misc. Launcher$AppClassLoader. loadClass (L

at java. lang. ClassLoader. loadClass (C

import org. apache. zookeeper. data. ACL;

. ACLFId , EESFHiRFz00k -jut
import org. apache. zookeeper. data. Id: LHldiRcE, B Frzookeeperjute

java. lang. BootstrapMethodError: java. lang. I1legalAccessError: no such constructor: org. apache. zookeeper. cli. CreateCommand. <init> ()
void/newInvokeSpecial
at org. apache. zookeeper. cli. CommandFactory$Command. <c1init> (CommandFactory. java:33)
at org. apache. zookeeper. ZooKeeperMain. <clinit> (ZooKeeperMain. java:82)
Caused by: java.lang. IllegalAccessError: no such constructor: org.apache. zookeeper. cli.CreateCommand. <init> () void/newInvokeSpecial
at java. lang. invoke. MethodHandleNatives. 1inkMethodHandleConstant (MethodHandle 3)

. 2 more

Caused by: java. lang.NoClassDefFoundError: org/apache/commons/cli/ParseException
at java. lang. invoke.MethodHandleNatives. resolve (Native Method)

at java. lang. invoke. MemberName$Factory. resolve (MemberName.

at java. lang. invoke. MemberName$Factory. resolveOrFail (I

:1390)

andles

at java.lang. invoke. MethodHandles$Lookup. resolveOrFail (MethodHandles
at java. lang. invoke.MethodHandles$Lookup. linkMethodHandleConstant (Met!

at java. lang. invoke. MethodHandleNatives. 1inkMethodHandleConstant (MethodHandleNa

AT R EEASER | BAIFEFNSIA—LE , pom.xml SININTHKEL :

<!--5] AR -->

<dependency>
<groupId>io.dropwizard.metrics</groupId>
<artifactId>metrics-core</artifactid>
<version>3.1.0</version>

</dependency>

<dependency>
<groupId>org.xerial.snappy</groupId>
<artifactIid>snappy-java</artifactIid>
<version>1.1.7.3</version>

</dependency>

<dependency>
<groupId>org.eclipse.jetty</groupId>
<artifactIid>jetty-server</artifactid>

</dependency>

<dependency>
<groupId>org.eclipse.jetty</groupId>
<artifactIid>jetty-servlet</artifactid>

</dependency>

<dependency>
<groupId>commons-cli</groupId>
<artifactId>commons-cli</artifactId>

</dependency>

1.3 Zookeeper#fiS(HZ)


af://n50

HA1EEFSZookeeper , FELF S (FHZookeeper , EBRESFENGS |, BENXLD

IBf#Zookeeper , BAIBEhRBHIIEFinA A LAEREZookeepertB X<,

JB&1Z ik org. apache.zookeeper.zooKeeperMain , 1 FE :

SELGRAN

B Run/Debug Configurations.

+ — 0 % 1 » Name: ZooKeeperMain
~ [E Application
QuorumPeerMain

ZooKeeperMain Main class: | org.apache.zookeeper.ZooKeeperMain

> g Spring Boot
> 9F Defaults

Configuration | Code Coveragel Lugs‘

VM options:
Program arguments:
Working directory: D:\project\zk

Environment variables:

Use classpath of module: |3 zookeeper
JRE: Default (1.8 - SDK of 'zookeeper' module)
Shorten command line: user-local default: none - java [options] classname [args]

[ Enable capturing form snapshots

» Before launch: Build, Activate tool window

x

[[J Share [] Single instance only

Cancel

BshiE , BEaT ¢

WATCHER: :

WatchedEvent state:SyncConnected type:None path:null

[dubbo, zookeeper]

NHRYIE 1s /

1s /

[dubbo, zookeeper]

1s /dubbo
[com.itheima.service.CarService]

Z)EE%I\\\'{kIU\ stat /dUbe

stat /dubbo

czxid = 0x3
ctime = Thu Dec 03 09:19:29 CST 2020
mzxid = 0x3
mtime = Thu Dec 03 09:19:29 cST 2020
pzxid = 0x4

cversion = 1
dataversion = 0
aclversion = 0
ephemeralowner = 0x0
dataLength = 13
numChildren = 1

TRISESEIRBNT ¢




key

czxid = 0x3

ctime Thu Dec 03 09:19:29 cST 2020

mzxid = 0x31

mtime Sat Mar 16 15:38:34 CST 2019

pzxid = 0x31

cversion = 0
dataversion = 0
aclversion = 0
ephemeralowner = 0x0
dataLength = 22

numChildren = 0

3)BIEETIR: create /dubbo/code java

create /dubbo/code java
Created /dubbo/code

HrhcodeXRrTm | javaRxrpm FHIAR.

HBEETEEUE: get /dubbo/code

get /dubbo/code
java

value

TR BRI AYSHIRIID

BlEERTIE)
TREERBIESETHIZEYIAYID
e —RIEEE

T RGIRRIE—IRIMERIHIZEYID
FHRIRES

RS

ACLIRAS

BIEEIERT TS AV |, AT REWA0
HERE , 81D RETRTEE
FRRAINTEL

S)MFRTIm: deTete /dubbo/code || deleteall /dubbo/code

WSS EF T AT A : delete /dubbo/code

BIREFBEFT = : deleteall /dubbo/code

6)SEi#Far<: history



history

1 - 1s /dubbo

2 - 1s /dubbo/code

- get /dubbo/code

- get /dubbo/code

- create /dubbo/code java
get /dubbo/code

- get /dubbo/code

- delete /dubbo/code
- get /dubbo/code

10 - Tistquota path

11 - history

© 00 N O U1 AW
I

1.4 ZookeepersHrTH

ZookeeperZi VRS E , ERE—NERLIE | EESUBRALRAMR . FTENEZookeeperfIEiEE
ETB——Zoolnspector,

TEGEE - https://issues.apache.org/jira/secure/attachment/12436620/Zoolnspector.zip

THERERE  #IEE , BIIEEIEIT zookeeper-dev-zooInspector.jar :

Zookeeper > Zoolnspector > build

classes
config
icons,
lib
licences

test

B zookeeper-dev-Zoolnspectar.jar

HiTiZF java -jar zookeeper-dev-Zoolnspector.jar

BMANKSER |, Bl LUEEZookeeperY , 31TFE :

|£ Zoolnspector - O >

BB

|| Connection Settings X

Comnect String |10cal}\ost:2181

Session Timeout 5000

Data Encryption Manager |org. apache. zockesper. inspector. encryption BasicDatafncryptiomManager

Load from file 0K Cancel

RS | ZookeeperfSBANTF :
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https://issues.apache.org/jira/secure/attachment/12436620/ZooInspector.zip

|£| ZoolInspector

@ E$ @i

= Wede Data Wode Metadata Fode ACLs

5 (= dubba
cade ACL Version o
. B[ con itheina ser
~[E] constmers

[ configurators

vice CarService
Creation Time 1606958369989

Children Version |4

: Crestion ID 5
= (= zookeeper
B config Data Length 13
EHE quota Ephemeral Osner |0
E-(= dubbo
Last Modified Time 1608958389989

zookeeper_limits

i Modified ID 5
[ zookeeper_stats

Thmber of Children |0
Node 1D 19

Dats Version 0

TREE IR, BETER. MRTR

(] Zoolnspector RS
e .

= = s Hode Data Node Metadata Jode ACLs

£ (= dubbo

| EFEF com. itheima. service. CarService
; CONZUMEYr S

configurators

routers

providers
B-E> z00kesper
[ config
B quota
== dubbs
EHE code
i[2] zookeeper_limits
2] zookeeper_stats

1.5 ZookeeperZEflNi

v 7 dubbo

invoke

> 15 dubbo-api

> [ dubbo-consumer
>

>

—
—

% dubbo-provider-v1l -
puIL - zookeeper T ~ Register

— —~

& dubbo-provider-v2
4 .gitignore
& HELP.md

~

invoke ~

dubbo-provider-v1

dubbo-consumer

M pom.xml
> | zookeeper [parent]

dubbo-provider-v2

BATEERH T \dubbo TRESAZIIDEAF , FEZMIFERXE | B4

o AF=EMZookeeperFMIRFBER , ZookeeperiBEUEFWRILT ?

o EROANET , IRENTREIREETET |, ZookeeperdalisIFrZIAY ?
o SRONETER NP RAVEUREI AR ?

o WMREANTAIET , Zookeeperdfalikztg ?

AR :
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Zookeeper Nodel
Leader

@ W L A T

Zookeeper—Node2
FO]_ ]_ower e register

@ Leader fifa[ i 25 () 2

Zookeeper Node3

Fol lower

e LHEAYEER , Befl)FFaitsZookeeperi&hs.

2 ZKBRSS IR ENitEiRaaE AR

zookeeper AJLALA standalone . HAHAISHEPE | standalone B FRE—EVIFMENIRS

8, Zookeeper R OT AR | DHXRERS M8 BENRE LEE— Zookeeper 75528, 50
HERSHRET REDTHE, Zookeeper EEBHKATILUEEXIIMEMIRSS | SEEHIRZET zookeeper 2
BEES0 B,

AT RXT zookeeper LA standalone tRI{GEIARERHE M— TIRIB DT,

2.1 ZKERH/ ERE B NS

Zookeeper# Hl/EREE SR

QuorumPeerMain QuorumPeer ZooKeeperServerMain NIOServerCnxnFactory

startup ()

:A@ﬂ'fifﬁ}:’*ﬁloo e
:containerManager. talt 9]

main (args)->zoo. cfg :shutdownLatch. await ()

initializeAndRun ()
@©: BEhBEEE R

main (args)->zoo. cfg

n#E##El cadDataBase ()

ta1t<p1va1(n\nFa( tory ()

LB -QuorurPeer
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NEE , EER zookeeper BHI/EEFEaME . SNMADAMMISEHE LESGIRE , HIETHR
I\\\Iﬁ*i.ijlﬁﬁ% /_/\HTI'

2.2 ZKIRsh NS

BIHALO% : QuorumPeerMain

1%ZE2 zookeeper BHl/ERFAISIIANCOZE , 2RRINEECE. /55 Quorumpeer (IEEHEX)&LIZ. €l
## servercnxnfFactory & , FA T0JLUBCRS YRR ZZRA0FE TS E(main )5, MIZSEITEREFFR D
Mr, main FEEBOFAT :

public static void main(String[] args) {
QuorumPeerMain main = new QuorumPeerMain() ;
try |

IR E, FFEBIIRE

main. initializeAndRun(args) ;

} catch (Exception e) {

RERE

/IR
ServicelUtils. requestSystemExit (ExitCode. EXECUTION FINISHED. getValue()) :

LEmMainGEZBRREM T PRHKEE , BT initializeAndrRunQ ik,
initializeAndrRun () 5P SIRIEE ERAESENEIZookeeperiAEEERfZookeeper , JRRBUNT :

Hia Ak I IR SN ZK AR 35
protected void initializeAndRun(String[] args) throws ConfigException, IOException, AdminServerException {
QuorumPeerConfig config = new QuorumPeerConfig() ;
if (args.length == 1) {
config. parse (args[0]) ;

¥
SR E
DataderleanupManager purgeMgr = new DatadirCleanupManager (
config. getDataDir (), HUEAE B %
config. getDataLogDir (), //HFEAHEBS, EilAdataDir
config. getSnapRetainCount (), // (R £ b~ REEEHE, Bhih 34
config. getPurgeInterval ()): //%/b/NBHiEE1IREGE, BRIAATSHE, ffzoo. cfgfautopurge. purgelnterval=1i% & i A

purgeMgr. start () ;

SRR IET
if (args. length == 1 && config. isDistributed()) {
runFromConfig (config) ;
} else { BEIgpiE 2R
R IEAT

ZooKeeperServerMain. main (args) ;

1

WIREENENIR , 2V Zookeeperservermain.main(args); , YNRFNERHR . ST
QuorumPeerMain runFromconfig(config); , B HE T HRITRVIRSENILRASIFMEZINT , ERHRERS
T AR ZE LR,

2.3 ZKERN S ENIRE SR
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HXIZKEBA SRR E R | BAIBEREAM T — M5 EBERRRE |, B IHEZKEBER
19, BAM%ER TR, JTE

& = QuorumPeerMain
O]
main(String[])

void

e

initializeAndRun(String[])

5

. 1

—m ¢ initializeAndRun(String[])
runFromConfig(ServerConfig) ——void-{

@

€ = ZooKeeperServerMain

el

main(String[])

void

id

m = runfromConfig(QuorumPeerConfig)  void
m 7 getQuorumPeer() QuorumPeer m ¢ shutdown( void
@ = close() vaid m = getCnxnFactory() ServerCnxnFactory
@ = tostring0 String m = getSecureCnxnFactory()  ServerCnxnFactory
m & close() void
© % ZooKeeperServer
€l = ServerCnxnFactory
m » ZooKeeperServer()
o % createFactory() SopcorCranackeny
4n = createFactory(int, int) ServerCnxnFactory
/M & createFactory(int, int, int) ServerCnxnFactory
m = createFactory(InetSocketAddress, int) ServerCnxnFactory 1 = AdminServer
i = createFactory(InetSocketAddress, int, int) ServerCnxnFactory m & start() void
m 7 limitTotalNumberOfCnxns() boolean m = shutdown() void
m & setZooKeeperServer(ZooKeeperServer)  void
A
i
© = NIOServerCnxnFactory ) !
. € % JettyAdminServer
@ % getDirectBuffer() ByteBuffer ot d
——% & sta ]
m = configure(InetSocketAddress, int, int, boolean) void 0 i
@ w start) o m = shutdown() void
void
# = startup(ZooKeeperServer, bolean) void setZooKeeperServer(ZooKeeperServer) void
m % getAllConnectioninfo(boolean) Iterable<Map<String, Object>> commandLinks List<String >
constrainTraceMethod(ServletContextHandler)  void

NEHEHIALD

%R FERGERS ST , FRAIJ#KE ZooKeeperserverMain.main(args) 5% , 1%/ E5ARAT
ZooKeepersServerMain i initializeAndRun J53% , £ initializeAndRun 55 HITHIMRICERIE |
FizfTZookeeperfRSS , mainfziZa0T :

# J3EhZookeeper IR 5

* @param args the configfile or the port datadir [ticktime]

public static void main(String[] args) {
ZooKeeperServerMain main = new ZooKeeperServerMain() :
try {
main. initializeAndRun (args)

} catch (Exception e) {

}

//IEFIRH

Serviceltils. requestSystemExit (ExitCode. EXECUTION FINISHED. getValue()) ;

2)BCE X {RFR

initializeandrunQ FFERIEMIMX , EESHEIT zoo. cfg BeBSM , FIEF runFromconfig O 73i&
[B5hZookeeperfRSS , IRAZUNTF :




J/AMEAR S, FFIE4T Zookeeper IR %

protected void initializeAndRun(String[] args) throws ConfigException, IOException, AdminServerException {
/ /i MK
try | JMX (Java Management Extensions, BllavaBIBi ) E—MARRER.

ManagedUtil vegisterLogtiMBeans (| ipds. RESHEABEMAMIER, IMXTLIEH—RRBRERETE,
} cateh (MException &) | RO REITARHEEIINY, RIEOFFEEREAORGE. FIEAIIESS HEA.

LOG. warn("Unable to register log4j JMX control”, e);

}

//FEHT I B S
ServerConfig config = new ServerConfig();
if (args.length == 1) {

config. parse (args[0]) ; PRTEREX
} else {

config. parse (args) ;

}

/ /RSB AT A A BIZ 1T Zookeeper fR 55

runFromConfig(config) ; IRIBECEIE TERS

3)REhETRE
runFromconfig iR BHREHMNEETE , ZHESMUI TGS

L: W14 % 2RISATHR bR, Lol — IR B i R AR 9 2 KT I L it [m) 20 0 R /N3

2: WA B PR BRAE, BIANIPALPR . DigestALfR.

3l F S HEBRIMEXNR, Zookeeper R IGINT Al EXHE . MIBREURE L & — R F S5 HAE, #Haid
SEHE.

41 5E SIvmiE AR BRI B, BlanEeA e, S RE R SRR IR RS
5:fil##zookeeperserver, XH H 204, A {EZooKeeperServerMainZEtifE3).

6: )i 3izookeeperffifziil & & HX 2 AdminServer, 1ZX 4 R Ietty )3l

7: 8l ServercnxnFactory, Z4 % EZookeeperM 4 s %, BANEH T
NIOServerCnxnFactory.

8:ftServercnxnFactoryH jH3zookeeperserver/ik% .

9:fl# 73 shContainermManager, X ZiB I Timer e i 047 , I FEE BF A0 & 8% 15 A AN TTLAY A3, $047 A
W94t

10: 7 1k 2R FRAE AT, PHEE R 26FE.

T3iETRRSINT



* TRAE T I 2217 Zookeeper A %5
* @param config *f[fEAMACE
# @throws IOException
# @throws AdminServerException
public void runFromConfig(ServerConfig config) throws IOException, AdminServerException {
FileTxnSnapLog txnLog = null;
try {
try |
// 0 #MetricsProvider, & PIEERIRFR LIER TR RN RS0, SiEEE4.
metricsProvider = MetricsProviderBootstrap. startMetricsProvider (
config. getMetricsProviderClassName (),
config. getMetricsProviderConfiguration()) ;
} catch (MetricsProviderLifeCycleException error) f{
throw new IOException(”Cannot boot MetricsProvider ” + config. getMetricsProviderClassName(), error);
}

| ServerMetrics. metricsProviderInitialized (metricsProvider) ; | BHEITIRAT I 28

| ProviderRegistry. initialize () ;|3pis{uinm
/) MEZEHAEHERS (FEHEHSR. ERHEET

| txnLog = new FileTxnSnapLog(config. datalLogDir, config.dataDir) ;| CIRBHFREATHR
JvmPauseMonitor jvmPauseMonitor = null;

if (config. jvmPauseMonitorToRun) {

jvmPauseMonitor = new JvmPauseMonitor (config) ;

//tE ZookeeperServer R 5757, FEAIUHTLZEL
final ZooKeeperServer zkServer = new ZooKeeperServer (jvmPauseMonitor, txnLog, config.tickTime, config. minSessil

txnLog. setServerStats (zkServer. serverStats()) ; el&ZookeeperServerfidy, HkRBEIZRS

/NEM RS R AR
final CountDownLatch shutdownLatch = new CountDownLatch(1l) ;
zkServer. registerServerShutdownHandler (new ZooKeeperServerShutdownHandler (shutdownLatch)) ;

AR E TR A% (JettyAdminServer) -5 Jetty
adminServer = AdminServerFactory. createAdminServer() : §
A BahzookeeperServer RS EEMN S, XBBE T letty A
adminServer. setZooKeeperServer (zkServer) ;

adminServer. start () ;

boolean needStartZKServer = true:

if (config. getClientPortAddress() != null) {

'/enxnFactory T 5T zk MM 2515 2K, createFactoryH

'/ MR EEAC B P 32 HX Z00KEEPER_SERVER_CNXN_FACTORY, ERIAZIFHXAMER, FEULERIAZ & FNIOServerCnxnFactory, 3
knxnFactory = ServerCnxnFactory. createFactory() ;

//0.0.0.0/0.0.0.0:2181, BAXPRESEGHIE RG] EROENEREA MR KE, LIRS

tnxnFactory. configure (config. getClientPortAddress(), config. getMaxClientCnxns(), config. getClientPortListe

= : AR A
/A shZookeeper it 55 E&: Bl T ServerCnxnFactory, E2ZKBfEAMF, BRIAEATNIO, ol fEMANetty
bnxnFactory. startup (zkServer) ; TS BEIZookeeperServerBR 5

' RE R E RSN ZookeeperfR %, zookeeperfRGSCLBE T, AHFEFHIXGED, #E Nfalse

heedStartZKServer = false;

1
J/RFTSSL (BATRA R, Tt
if (config. getSecureClientPortAddress() != null) {
secureCnxnFactory = ServerCnxnFactory. createFactory () ;
sectureCnxnFactory. configure (config. getSecureClientPortAddress(), config. getMaxClientCnxns(), config. getCli

secureCnxnFactory. startup (zkServer, needStartZKServer) ;

// 81 #ContainerManager, © H HiLeaderidf, MidTimer EHH AT, i& BT HAAG 258 82 17 AUADTTL YT A, ST A BA R0 i 22 5
containerManager = new ContainerManager (
zkServer. getZKDatabase (),
zkServer. firstProcessor,
Integer. getInteger ( Nnm: “znode. container. checkIntervalMs”, (int) TimeUnit. MINUTES. toMillis( duration: 1)),
Integer. getInteger ( NmM: “znode. container. maxPerMinute”, val: 10000),

Long. getLong ( nm: “znode. container. maxNeverUsedIntervalMs”, val:0)

containerManager. start () ;
[/ ARE AR BN RSB IE A ERNE A E.
ZKAuditProvider. addZKStartStopAuditLog() ;

/ARG E% IEH B ohBt, BT B AL PH 2, H B serverffstate”™ JERRORELSHUTDOWNE 44 £
shutdownLatch. await () ;




shutdown () ;

4)MLEBEIISRENE

LTEGERECENEZBEXNSRABHEART servercnxnFactory. createFactory () iZ5AHLER
BRFECECIEZookeeperiB(SHM , AN%AIHE NT0oServercnxnFactory (Biil) #
NettyServercnxnFactory , X T BENSE(ISTEREHITIEMHARE , ZAERBUT :

public static ServerCnxnFactory createFactorv() throws IOException {
String serverCnxnFactoryName = System. getProperty (ZOOKEEPER SERVER CNXN FACTORY) ;
if (serverCnxnFactoryName == null) { RTBNREZSHOUNEEETSR, BIAANIO, diENetty
/[ W 5 (5 S TNTO |
serverCnxnFactoryName =| NIOServerCnxnFactory. class. getName () ; IN|07:'I%HM§EH§

1
try |{
/ /B E#NIOServerCnxnFactory BI#ENIOServerCnxnFactorysEfl

ServerCnxnFactory serverCnxnFactory = (ServerCnanactory)[Class.forXame (serverCnxnFactoryName)

. getDeclaredConstructor ()
.newInstance () ;
LOG. info("Using {} as server connection factory”, serverCnxnFactoryName);
return serverCnxnFactory;
} catch (Exception e) {
I0Exception ice = new IOException(”Couldn’ t instantiate ” + serverCnxnFactoryName, e);
throw ioe;

5)EiEzEN

cnxnFactory.startup(zkserver); FiAEHEHMERENT zookeeperserver , B
NIOServercnxnFactory B startup /5i% , &5 5HSVEF zookeeperserver By startup 55850
BB%5 , zookeeperServerMainiz{TZl shutdownLatch.await(); TEIESEET BERUT :

@0verride

public void startup(ZooKeeperServer zks, boolean startServer) throws IOException, InterruptedException {

NIOJA xR 2EFE
start () ;
i B ZookeeperfJServerCnxnFactory (& i GRS Mm@ ENI %, #2450 3 %NI0ServerCnxnFactory)

setZooKeeperServer (zks) ;
if (startServer) f{
I 2 1E A
zks. startdata() ;

// ABhZookeeper Hit &

eSS
)

B, BENT :

INFO [main:ZKDatabase@®290] — Snapshot loaded in 21 ms, highest zxid is Ox6a, digest is 13700439064
INFO [main:FileTxnSnapLog@470] — Snapshotting: O0x6a to D:\project\zk\zookeeper\data\zkdata\version-2\snapshot

INFO [main:ZooKeeperServer@530] - Snapshot taken in 4 ms
INFO [ProcessThread(sid:0 cport:2181)::PrepRequestProcessor@137] — PrepRequestProcessor (sid:0) started,

INFO [main:RequestThrottler@75] - zookeeper. request throttler. shutdownTimeout = 10000
INFO [main:ContainerManager@S84] - Using checkIntervalMs=60000 maxPerMinute=10000 maxNeverUsedIntervalMs=0
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3 ZKMLEiE(SiRBEI

Zookeeper {EA— MRS RS BAE SR Fimit{ TGS IMTEMASZ P imiitiTiB(E 1LNE 10 R
B%/9 zookeeper BINEZNE Zookeeper SFEMRAYARL, Zookeeper F{FHFH ServercnxnFactory B85
=2 FisiiEE 2GR NEEW,— N2 NIoServercnxnFactory /) avaR4E NIo SEHL— N2
NettyServercCnxnFactory fEfnettySLHL{#FF servercnxn {FR—1EFin SRS iRANERE.

MENIREENFATLARIL Zookeeper BAIIAEISHHF /9 N10ServercnxnFactory , ftBfiJF0
ServercnxnFactory FUXZINTE :

< ServerCnxnFactory

E NullServerCnxnFactory

c NIOServerCnxnFactory

T

€ & ControllableConnectionFactory

c NettyServerCnxnFactory

3.1 NlOServerCnxnFactory T{EifitE

—f%fsEFE)ava NIORIBEE /o FE 1 MRFRZB IR 0T oP_ACCEPT 544, SRR MEE FinRUIER: (F R MNMEfEH
WA FisiZEdEERY oP_READ F[] OP_WRITE 3514 AME IO (netty B 2IXFILIA ). {BZooKeeperFH AR
BRI D 2F2IN8EAY, NI0ServercnxnFactory [EEIFITSERITUZEEAL !

l:accept thread: ZLMREEUCKH R P imiiEs:, B il selector thread(Jash—AM2FE) .
2:selector thread:iZZkfEHhirselect), H T AT KEERN , seTect Q)& M AMHEREMEN, KL
#% Pselector thread,fiiH #4i/&zookeeper.nio.numSelectorThreadsiit B %KLL A2 %, Tl
NN HZOH/2.

3:worker thread: ZZ&BHATHAMER T T, MH RS )8 Ezookeeper.nio. numworkerThreads
Bt B %R LR TR A, BN AZ O B 2% 0o B2 L I SRZ 2R R FE N0, M 53 b )3 2 — 2R R AT ToAb B, WL R 3¢

worker thread/+4.

4:connection expiration thread:#i%E#: Fifisessionthid ], W5 FliZ i+ .

XPMNELFETE NIoServercnxnFactory 35 FAIRAR , (1TFE :


af://n193
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# NIOServerCnxnFactory implements a multi-threaded ServerCnxnFactory using
# NIO non—blocking socket calls. Communication between threads is handled via

* queues

* - 1 accept thread, which accepts new connections and assigns to a

* selector thread

#* - ]-N selector threads, each of which selects on 1/N of the connections

* The reason the factory supports more than one selector thread is that
* with large numbers of connections, select() itself can become a

* performance bottleneck

k - 0-M socket I/0 worker threads, which perform basic socket reads and

* writes. If configured with O worker threads, the selector threads

* do the socket I/0 directly

* -1 connection expiration thread, which closes idle connections; this is
* necessary to expire connections on which no session is established.

# Typical (default) thread counts are: on a 32 core machine, 1 accept thread,
* 1 connection expiration thread, 4 selector threads, and 64 worker threads

By

bublic class NIOServerCnxnFactory extends ServerCnxnFactory {

Zookeeper FAXIEAEZT IR TR T BHARD R T BEAEE FimERNER
K, selector.select() £ AMEEHRINIG selector.select() IR HHK,ZZH selector thread &b
H,

3.2 NIOServerCnxnFactory;i&ig

NIOServerCnxnFactoryASERB DI WEHRER LB BRIANSAESSIER DT , FHSCINEURIRE |
R PIREEE AR,

3.2.1 AcceptThreadI#f

NTUARESZEEACceptThread , HAHECSRISHEIIARRARXRE 7 —MFHIREER | (0T
:
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5 Runnable €/ % ServerSocketChannel
* 4 = open() ServersocketChannel
! M % validOps() int
! % = bind(SacketAddress) ServerSocketChannel
c Thread m = bind(SocketAddress, int) ServerSocketChannel
m = setOption(SocketOption<T>,T)  ServerSocketChannel
T m = socket( ServerSocket
——(m %= accept( SocketChannel
c ZooKeepe rThread ‘ m = getlocalAddress() SocketAddress

T

c AbstractSelectThread ‘

!

€ & AcceptThread

m run() void
m % setReconfiguring()  void
) @
m 2 select() vorid
® m & pauseAccept(long) void
Lo doAccept() boglean @
/F SocketChannel
© = SelectorThread
@ SocketChannel addAcceptedConnection(SocketChannel) boolean
m % addInterestOpsUpdateRequest(SelectionKey) ~ boolean
m % runQ void
m & select() void
m & handlelO(SelectionKey) void
m & processAcceptedConnections() void
m & processinterestOpsUpdateRequests() void

fE NIOServercnxnFactory EFRHF—/ AccpetThread &2 . NHAREERE—NERE ? B1E FEH4%
JRKZ : AcceptThread > AbstractSelectThread > ZooKeeperThread > Thread , iZZFEEUSE
BEFiRANER FIEE D Bcaselector thread(JBEI—1NEFE).

ZEFEITARIE ¢ run {7 selector.select O FHAMA doAccept O HEFimiERE , BELEFERTETLL
EEXF doAccept O FiEIZERABUT ¢

private class AcceptThread extends AbstractSelectThread {

private final ServerSocketChannel acceptSocket;

private final SelectionKey acceptKey:

private final RatelLogger acceptErrorLogger = new RateLogger (LOG) ;
private final Collection<{SelectorThread> selectorThreads;
private Tterator<{SelectorThread> selectorIterator;

private volatile boolean reconfiguring = false;

public AcceptThread(ServerSocketChannel ss, InetSocketAddress addr, Set<SelectorThread> selectorThreads) throws
public void run() {...}

public void setReconfiguring() { reconfiguring = true; }

private void select() {...}

VA R 7

private void pauseAccept(long millisees) {...}

VE = e 7
private boolean doAccept() {...}

TR B socke tEEHE, 45 IPHLLEA FLEHA R B IR (8 R BnE s i

selector thread

doAccept O FiZATFUEEFiniiE , = FintEiE zookeeper BUAME , B c@RIZAGL |, BEIZ
FEPITISRRINT ¢



DAY IR S5 L B R

DREGE FE 2 ui v S AL RS 2

2 AT 2 i R 5 R R R PR A

DU R R ZE A

IR —~SelectorThread, ¥ 4niHH A4 i%SelectorThread.
SBYETE SR InFiZselectorThreadffjacceptedQueuert, JfMifiEi%SelectorThread.

o v AW N R

doAccept ) FiRIEBAIT :

w FRCE A socket HEHE, BN TPHbHE A HIERA 0 LIR. fE A AENER S iiselector thread

private boolean doAccept() {
boolean accepted = false;
SocketChannel sc = null;
try {

sc = acceptSocket. accept () ;

joivi 23

accepted = true;
if (limitTotalNumberOfCnxns()) f{
throw new IOException(”Too many connections max allowed is ” + maxCnxns):

/RBGE R T AL RS B
InetAddress ia = sc. socket (). getInetAddress(); HKRUTEITEYbIE R
System. ouwt. println("AcceptThread—————— R % IIP: “+ia. getHostName () ;

int cnxncount = getClientCnxnCount (ia) ;

/PO 75 R R i AT R )
if (maxClientCnxns > 0 && cnxncount »= maxClientCnxns) {
throw new I0Exception(”"Too many connections from ” + ia + 7 — max is ” + maxClientCnxns) ;
1
//ARE TE P AR

sc. configureBlocking (false) ;

[/ R I ER L4 — 4 selector thread
if (!selectorIterator. hasNext()) { 14515 R 4L — 4 SelectorThread
selectorIterator = selectorThreads. iterator() :

}

SelectorThread selectorThread = selectorIterator.next();

/ /NG ETE N Aselector thread ffacceptedQueue, JfMifiESelectorThread | #a74iE % MMKacceptedQueue
i, FMxEESelectorThread

if (!selectorThread. addAcceptedConnection(sc)) {

throw new IOException(”Unable to add connection to selector queue”
+ (stopped ? 7 (shutdown in progress)” : 77));
1
acceptErrorLogger. flush() ;
} catch (IOException e) {
'/ accept, maxClientCnxns, configureBlocking
ServerMetrics. getMetrics (). CONNECTION REJECTED. add (1) ;
acceptErrorLogger. rateLimitLog( newMsg: “Error accepting new connection: “ + e.getMessage());
fastCloseSock (sc) ;
}

return accepted;

FEfCEE= addAcceptedConnection J53EU0F :



G RE I FacceptedQueue, FHMiERSelectorThread

public boolean addAcceptedConnection(SocketChannel accepted) {

Hacceptedi®m il £lacceptedQueue

if (stopped lacceptedQuetue. offer(accepted))l {

return false:
} public void wakeupSelector() {
//MifiESelectorThread selector. wakeup() ;
wakeupSelector () ; }

return true;

BANBI B PSR FIRS B, ATLIERII TR

AcceptThread---------—- BEEIR A IP: 127.0.0.1

3.2.2 SelectorThread&ltfr
EHEAT EBZMIE selectorThread , A IHIBEREEFNGLBARXRERIER 7T REE , A0TE :

1) = Runnable

:

© & Thread

€ = ZooKeeperThread

(€} = WorkRequest
m = doWork()  woid

m 7 handleException(String, Throwable)  void m = cleanup()  void

I

€ & AbstractSelectThread & o |OWorkRequest
m & wakeupSelector() void ——==m = |0WorkRequest(SelectorThread, SelectionKey)
m 7 closeSelector() void # & doworkg void
m 7 cleanupSelectionKey(SelectionKey)  wvoid # % cleanup() void
m 7 fastCloseSock(SocketChannel) void
© = SelectorThread @
m = addAcceptedConnection(SocketChannel) boolean € = WorkerService
m % addinterestOpsUpdateRequest(SelectionKey) ~ boolean chedule(WorkRequest) void
runQ void m = schedule(WorkRequest, long)  void
m elect()% void m & start() void
m & handlelO(SelectionKey) ik B m = stop() void
4®—m§processAcceptedConnectionsO void m = join(long) void
m & processinterestOpsUpdateRequests() void 4 s main(String[l) void

ZEFENEENEFRM Socke tiZENEYE |, FrEt4enk workrequest , 71§ workRequest 345
workerpool T{FEAZIHALIE |, [ERTEacceptedQueue A RAMBAIGERZEN | FHRBMEREYIE
OP_READ 24 |, HEEEXMAY_E TS5 N10Servercnxn . SelectorThread B9run/ZiEW0T
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public void run( {

try {
while (!stopped) {
try { X
/i select () EELEIZ AR I0% £, °2 Hworker thread4b T, ZEZookeeperServerfprocessPacket () 2 4L FE AR
Lelect Q0
/ /HBacceptedQueueBhFI IS, BUH RIEMOP_READIR S,
/ /IR INNIOServerCnxnd 55 X alkev4p iE -
/T A A E A N At §NT0ServerCnxn (B F x5
processAcceptedConnections() ;
/BT BupdateQueue, F#HrupdateQuene s R M E 4 koM B RIEERTIRNIO LT RS Hi
processInterestOpsUpdateRequests() ;
} catch (RuntimeException e) {
LOG. warn("Ignoring unexpected runtime exception”, e);
} catch (Exception e) {
LOG. warn("Ignoring unexpected exception”, e);
t
}

runQ) J5iEHRER select O |, M select ) FHIZOERMEGE handleto ) , BAIIERFHLHL
AEXE R IREFIHEKIENE | (BEPIREREYEFIETE selectorThread &F2HAME |, I HEE
Z handlero() Ai%.

private void select() {
try {
selector. select() ;
Set<{SelectionKey> selected = selector. selectedKeys();
ArrayList<SelectionKey> selectedList = new ArrayList< > (selected);
Collections. shuffle(selectedList) ;
Tterator<SelectionKey> selectedKeys = selectedList. iterator () :
while (!stopped && selectedKeys. hasNext()) {
SelectionKey key = selectedKeys. next();

selected. remove (key) ;

if (lkey.isValid()) {
cleanupSelectionKey (key) ;

continue;

}
/ /b B ke y o . A AR
if (key. isReadable() key. isWritable()) {
| EFERERE S
handleIO (key) ; ol
} else {
LOG. warn ("Unexpected ops in select {}”, key.readyOps());

}
} catch (IOException e) {
LOG warn("Ignoring IOException while selecting”, e);

handleIo() 52X H] selectorThread JJ Ioworkrequest ,FHI& Toworkrequest 3345
workerpool K& , [l workerpool EEA BIEEEUEAIFFIE | IRBAIT :



private void handleIO(SelectionKey key) {
I0WorkRequest workRequest = new IOWorkRequest ( selectorThread: this, key) ;I 18 SelectorThread$3rkworkRequest
NIOServerCnxn cnxn = (NIOServerCnxn) key.attachment();

Stop selecting this key while processing on its
/ connection
cnxn. disableSelectable();
key. interestOps (0) ;
touchCnxn(cnxn) ;
R SRR
workerPool. schedule (workRequest) ; BEFaworkRequestZZ i workerPool RiZithahiE, TERELIENEF R

3.2.3 WorkerThreadZlifr

WorkerThreadtBEt_EEIVEAZTS , HRAXEMASEZ:  RITE TSNS AEER |, FERTE
1O, (BHRTEIEMIBLLIR , HBUBRLIERIGHE S5 I5RequestProcessorfM 8 |, EAXREIT :

€ % WorkerService
m % schedule(WorkRequest) void ScheduledWorkRequest scheduledWorkRequest = new ScheduledWorkRequest (workRequest) ;
@ quest, long) g ExecutorService worker = workers. get (workerNum) ;
m % start( void .
R worker. execute (scheduledWorkRequest) ;
m = stop() void
m
o

Jjoin(long) void
main(String[]) void l
ScheduledWorkRequest. workRequest. doWork () ;

I0WorkRequest. doWork () ;

\

NIOServerCnxn.dol0(SelectionKey k)

)

ZooKeeperServer . processConnectRequest (ServerCnxn cnxn, ByteBuffer incomingBuffer)

ZooKeeper H&IT workerservice BIE—H worker thread £FE BIEFR(ITES SelectorThread B3
FH® , BEBEEZE workerpool fschedule & NIT , A0TFE :

private void handleIO(SelectionKey key) {
I0WorkRequest workRequest = new IOWorkRequest ( selectorThread: this, key):
NIOServerCnxn cnxn = (NIOServerCnxn) key.attachment () :

/ Stop selecting this key while processing on its
" connection

/AR T R AT AR R

enxn. disableSelectable() ;

key. interestOps (0) ;

touchCnxn (cnxn) ;
/R FE IR AL
WorkerPoollschedule(workRequest);

FAJIRER workerpool. schedule (workrequest); SJLAKIEEART
workerservice.schedule(workRequest) > WorkerService.schedule(workRequest, long) , i%

AU T — NRHYZAE scheduledworkrequest HEEN TIZE&AE | IRISUIT :
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public void schedule (WorkRequest workRequest, long id) {
if (stopped) {
workRequest. cleanup () ;
return;
}
// B ScheduledWorkRequest 282 p—
ScheduledWorkRequest scheduledWorkRequest = new ScheduledWorkRequest (workRequest) ;
// If we have a worker thread pool, use that: otherwise, do the work
// directly.
int size = workers.size();
if (size > 0) {
try {
'/ make sure to map negative ids as well to [0, size—1]
int workerNum = ((int) (id % size) + size) % size;
ExecutorService worker = workers. get (workerNum) ;

IR A T
e WiTH s

worker. execute (scheduledWorkRequest) ;

} catch (RejectedExecutionException e) {
LOG. warn("ExecutorService rejected execution”, e);

workRequest. cleanup () ;

scheduledworkRequest SLEL Y Runnable 3#[ , F1E run FFiEFIERT roworkrequest FHY
dowork F5i% , XA EFSTER doto HATIOEIELLNR | IRIBAOT :

@0verride
public void run() {
try {
// Check if stopped while request was on queue
if (stopped) {

workRequest. cleanup () ;

return;
!
/ /AT T0WorkRequest 7 Al doWork 77 i
workRequest. doWork () ;

HiTTI0WorkRequestfigidoWorksix

} catch (Exception e) {
LOG. warn("Unexpected exception”, e);

workRequest. cleanup () ;

1T0workRequest Y dowork JERZUAT :



public void doWork() throws InterruptedException {
if (lkey.isValid()) {
selectorThread. cleanupSelectionKey (key) ;
return;

if (key. isReadable() key. isWritable()) {
/AT TR b FR
cnxn. dol0(key) ;

/ Check if we shutdown or doIO() closed this connection

if (stopped) {
cnxn. close (ServerCnxn. DisconnectReason. SERVER SHUTDOWN) ;
return;

}

if (!key.isValid()) {
selectorThread. cleanupSelectionKey (key) ;
return;

}

touchCnxn (cnxn) ;

ETRIERAMEERILREZ , HIMEZOLBIY | EetEEERISIE BRIt S F Ao RS, Lt
T3 5VAF5EES © NI0Servercnxn.doIo()>readPayload()>readRequest()
>Zookeeperserver.processpacket() , RE—77ABIRBUZOEWRRINTT | FATTLUES ™S
TEEENEUE

* FUHE ELAREE
* @param cnxn

# @param incomingBuffer
# @throws IOException

public void processPacket (ServerCnxn cnxn, ByteBuffer incomingBuffer) throws IOException {
// We have the request, now process and setup for next

InputStream bais = new ByteBufferInputStream(incomingBuffer) ;

RN B Gt o

ByteArrayOutputStream os = new ByteArrayOutputStream() ;

FER LA N IR A
byte[] buffer = new byte[1024];
int len=0;
while ((len=bais.read(buffer))!=-1){
os. write (buffer, off: 0, len);

!
String result = new String(os. toByteArray(), charsetName: "UTF-8") ;
System. out. println(“processPacket————————— PRI "+result):

i End

AIMUREACRBEOT




[/ SRR & Cinth i)
ByteArrayoOutputStream os = new ByteArrayOutputStream();

/ /H5 X 4 B N I 2 E B i

byte[] buffer = new byte[1024];

int len=0;

while ((len=bais.read(buffer))!=-1){
os.write(buffer,0,len);

}

String result = new String(os.toByteArray(),"UTF-8");
System.out.printin("processPacket-------—-—------- EREE: "+result);
(e [ B

BAEHhEFiEelE— N demotim , FRINEIER abcdefg

create /demo abcdefg

EHRIGEIENT

’ processPacket—————————— 5L B B BOR /demo abcdefg€r @ @€

Wirzemia , AT T IZIWNNER R, BATLBTEMEMNERE T
RequestHeader.type EER{FRE , B{FSAMISTE zoonefs PHEITR B ARVERIERENT !

int create 1;
int delete 20
int exists 3;
int getData
int setData = 5;
int getACL
int setACL = 7;

int getcChildren = 8;
int sync = 9;

int ping = 11;

Il
N

]
(o)}

2.3.4 ConnectionExpirerThreadgltfr

[EEE5 connectionExpirerThread [EIRLEFE SIRITHIRY session SRR TIRER AT LIEADT:


af://n267

public void run() {
try {
while (!stopped) {
/ /IR ER T T R I [R]
long waitTime = cnxnExpiryQueue. getWaitTime() ;
/AT R AR
if (waitTime > 0) | REHASIRE EERH A
Thread. sleep (waitTime) ; #i55{kiR

continue;

I
[SEET SIS
for (NIOServerCnxn conn : cnxnExpiryQueue.poll()) {
ServerMetrics. getMetrics (). SESSIONLESS_CONNECTIONS_EXPIRED. add (1) ;
conn. close (ServerCnxn. DisconnectReason. CONNECTION EXPIRED) ;

REIHBEIE

}

} catch (InterruptedException e) {
LOG. info(”"ConnnectionExpirerThread interrupted”);

}

2.3 ZKBEMS 245

ZookeeperfEBEAHEENAER TNIO , FH3HF ENettySCHINEHUEER). 1BELESRIO , NIOTERZS
RGBS EERZBEREMNE :

1: L R IOTE A FRA IR AL TG SR I, B AMERIE R AE R —ANEFE, WRIORE, MALMEMHE, 710K
KGR BE ARG AE . TERIN AR R RN, S SEBiib KRR RN G AN 2T Y S48 A ] 50T 75 22
FEVTIR, JvmTEERNHABTLAB, SRJGHILELTLAB, adbc e, LIRS RN L FHERULTLAB, X LEHS
T BECPUTIR .

2:NIOffi i selectorkitifiTON, Wik Hpollsi&epoll, LLF/:IKaNE KA N IOF 1 H . [F
— I 1) R 7 S AR AR 2 R R G, I e 2R R 1K 55 FH SRR T CPUTR B A AR .

3:CPURIRUNEE N AR /TR 18] 1y f T 0, TR SEL R B A 2 278 . JA B I, B &R
B (R e F A, B PRI O G, CPUIR 2 I IR #FE 3 AE T AR DI | iR DB S 4 iE b
MNEFEEHE R D (TLABIRIE), RS ARREFELEEL, FALEEIEMINMEES, hAI#2MRAERCPUBE
PR

A:fEFIN AR EE S, (HIGFERIESE AT, NIOMIZH{Fui BAF At T2 10 B KK PEREIRTE. NIO
Bt T Filechannel, Vlzero-copyHIfB AU ehmEdn, M THASAKI0, HlnA & 2 I M- 206,
F B AR (R S5) I W R X e BRI =R, ORISR T PERE

5:NIOfEft ' MappedByteBuffer, RSOk ERBNZINT CXEKANFRIREMNGE, JEAZYH
WAE) » BEMCK IR R IO I e

ZKIEERNIOEEEA NIRRT 7 4UEEHEED | (BtFE—LABRRIR

1:Zookeeperili(FIRALHE /% 2 A T, T EEIENTIOMN £ 4
2: 2 FE AR S, JHFERIEZ, (HERES B3R T
3:Zookeeper#fli s B FHAEEBE T 2%, ZAAFENIE, RIEBEWATEW, Sikls s
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4 RequestProcessor{hIBiEKiIEISIr

zookeeper AUNSUIBRIEFGTIER—F | HSLRE—NRYER ; 7 zookeeper BEIAIRHE , 2
UENTRIIEEISMY |, B leader . follower #] observer , §MEBHME , MSVIBHERNT
VEE(ESE ;

4.1 RequestProcessorZtty

BEFiREKIIE , BIRPITAEESERENINE , Zookeeperth iRt T —EMISSAMERIE

RequestProcessor , RequestProcessor FIMERIEMNTE :

FAZY FA %)

submittedRequests queuedRequests

acl. ChangeRecord. txn™5 A
(9 2 i3 B

RequestThrottler. submi tRequest () PrepRequestProcessor SyncRequestProcessor

9 #

ZooKeeperServer. enqueneRequest () FinalRequestProcessor

FAI3EE—T RequestProcessor HJIAHIRFE , ZooKeeperServer.setupRequestProcessors() /5%

TERBA0T -

/
/

s WL % A F
s/

protected void setupRequestProcessors() {

//BlEFinalRequestProcessor

RequestProcessor finalProcessor = new FinalRequestProcessor ( zks: this) ;

// Bl SyncRequestProcessor, FH¥¥finalProcessor{ENER T — k% &k

RequestProcessor syncProcessor = new SyncRequestProcessor ( zks: this, finalProcessor);
//JaEhsyncProcessor

((SyncRequestProcessor) syncProcessor). start()

//BERequestProcessor, IAERNE — AT %ARequestProcessor, FisyncProcessor{E AT R F— k455
firstProcessor = new PrepRequestProcessor ( zks: this, syncProcessor);

// /3 EhfirstProcessor

((PrepRequestProcessor) firstProcessor).start();

EREESE

1:6)#finalProcessor.

2:f&syncProcessor, ¥ finalProcessorfE NE M —/M k555

3: a5l syncProcessors,

4:4)# firstProcessor(PrepRequestProcessor), ¥ syncProcessorfi NfirstProcessorffj ~—
ANl 558k -

5:)mshfirstProcessor.

syncProcessor BI#ERT , & finalProcessor {EASHUEEHLRLAT :


af://n279
af://n282

# | SyncRequestProcessor

# @param nextProcessor: F— 3114 FinalRequestProcessor

public SyncRequestProcessor (ZooKeeperServer zks, RequestProcessor nextProcessor) {

super ( threadName: "SyncThread:” + zks. getServerId(), zks.getZooKeeperServerListener());
this. zks = zks;

F—~FiEEE
[ this. nextProcessor = nextProcessor; I

this. toFlush = new ArrayDeque<> (zks. getMaxBatchSize()) ;

firstProcessor SIEERT , & syncProcessor {EANSEEBHLEREANT -

# {)|@#PrepRequestProcessor

# @param nextProcessor: [ " T1{E5E SyncRequestProcessor

public PrepRequestProcessor (ZooKeeperServer zks, RequestProcessor nextProcessor) {
super (

threadName: "ProcessThread (sid:” + zks. getServerId()

+ 7 cport:” + zks. getClientPort ()

+ 7):”, zks. getZooKeeperServerListener()) ;

/T AT iEE

this. nextProcessor = nextProcessor;
this. zks = zks:
this. digestEnabled = ZooKeeperServer. isDigestEnabled() ;
if (this. digestEnabled) {

this. digestCalculator = new DigestCalculator()

PrepRequestProcessor/SyncRequestProcessor X&E :

Runnable 1 = Runnable
3 s
i i
I i
Thread ‘ € % Thread
€ = ZooKeeperThread € = ZooKeeperThread ‘
€ u ZooKeeperCriticalThread 1 RequestProcessor ‘ I RequestProcessor € = ZooKeeperCriticalThread ‘
4 4 |
[ ! T
! i
€ = SyncRequestProcessor ‘ C PrepRequestProcessor

PrepRequestProcessor F[] SyncRequestProcessor F945¥—iE , EBESLIN T Thread BI— IR |
FrIAEX BRI AR T IX PN AR,

4.2 PrepRequestProcessorgltfr
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PrepRequestProcessor ZiERKAERRAIFE 1 MAERR | FANEZRIRNER IS EGER , —5—
Lo,
ZooKeepersServer.processPacket()>submitRequest()>enqueueRequest()>RequestThrottler.s
ubmitrRequest() , FfIEET RequestThrottler.submitRequest () JERL, ElGXaHERHFINZ
submittedrequests PAZIF T , JREBIOT :

public void submitRequest (Request request) {

if (stopping) f{
LOG. debug ("Shutdown in progress. Request cannot be processed”);
dropRequest (request) ;

} else {

request. requestThrottleQueueTime = Time. currentElapsedTime () ;

/ /¥ 240V K 7 0 £l submi t tedRequestsBA I

submittedRequests. add (request) ;

M RequestThrottler 4%/ T ZooKeepercriticalThread > ZooKeeperThread > Thread , tHEiE
YiE0 RequestThrottler @MEIE , FAITEFBERI run FEMTHASE , TRBAIT :

@0verride

public void run() {
try {
while (true) {
/o W
/A dropped stale request will be null
if (request != null) {
if (request.isStale()) {
ServerMetrics. getMetrics (). STALE_REQUESTS. add (1) ;
1
final long elapsedTime = Time. currentElapsedTime() — request.requestThrottleQueueTime;
ServerMetrics. getMetries (). REQUEST THROTTLE QUEUE TIME. add (elapsedTime) ;
if (shouldThrottleOp(request, elapsedTime)) {
request. setIsThrottled(true) ;
ServerMetrics. getMetrics (). THROTTLED OPS. add(1) ;
H

zks. submitRequestNow (request) ; iAAZookeeperServer.submitRequestNow(request)5i&

b
} catch (InterruptedException e) |

LOG. error ("Unexpected interruption”, e):

RequestThrottler iEFT ZooKeepersServer.submitRequestNow() /3% , AN AR T
firstProcessor B9F5i% , IRRBUIT :

public void submitRequestNow(Request si) {
/. B
try {
touch(si. cnxn) ;
boolean validpacket = Request.isValid(si. type);
if (validpacket) {
setLocalSessionFlag(si);

l firstProcessor. processRequest (si) ; l firstProcessor=PreRequestProcessor

if (si.cnxn != null) {

incInProcess() ;

}

T T T

ZooKeepersServer. submitRequestNow() J5iEEFA Y firstProcessor.processRequest() J5i% , M
XEERY firstProcessor FLEVIIAIISESAMESEHH] PreprequestProcessor , EFLEH="
RequestProecessor PESFCEARAME PrepRequestProcessor ,



PrepRequestProcessor.processRequest() iR ELBNEIKAINE TBAF! submittedrRequests F1 ,

TERSA0T -

public void processRequest (Request request) {
request. prepQueueStartTime = Time. currentElapsedTime () ;
[ submittedRequests. add (request); | iFANEIPAFIsubmittedRequestsia
ServerMetrics. getMetrics (). PREP_PROCESSOR_QUEUED. add (1) ;

LEAEFFHEM submittedrequests PAFIFIREUEK , dMAHITIERAIE , FA
PrepRequestProcessor @— N2 , AILESTE run 4T , FIEZE run HERBHRHZLZIIETE
FB7 prequest() 73i% , pRequest() J5iAMERBANT :

iprotected void pRequest (Request request) throws RequestProcessorException {
/ LOG. info ("Prep>>> cxid = ” + request.cxid + " type = " +

request. type + 7 id = 0x” + Long. toHexString (request. sessionld)) ;
request. setHdr (null) ;
request. setTxn(null) ;

if (!request.isThrottled()) {

AR AL AT

pRequestHelper (request) ;

request. zxid = zks. getZxid():
long timeFinishedPrepare = Time. currentElapsedTime() ;
ServerMetrics. getMetrics (). PREP PROCESS TIME. add (timeFinishedPrepare - request. prepStartTime) :

FLE Tl & A FE->SyncRequestProcessor

InextProcessor. processRequest (request) ;
ServerMetrics. getMetrics (). PROPOSAL PROCESS TIME. add(Time. currentElapsedTime () — timeFinishedPrepare) ;

}

BT pRequestHelper O 73i% | %314/ PrepRequestProcessor MIEZOWVSSAE , TEE
—LTIRERE | BMERRE | SBERRLE TS | 2
SyncRequestProcessor.processRequest () /35 IEERK,

FA{|15E—T PrepRequestProcessor.pRequestHelper () J3 & T HRLLES | JRRSEOF :



private void pRequestHelper (Request request) throws RequestProcessorException {
try {
[7EFEE, #iobets T AU BN NE
switch (request.type) {

case OpCode. createContainer:

case OpCode. create:

case OpCode. create?:
CreateRequest create2Request = new CreateRequest();
request. type, zks.getNextZxid(), request, create2Request, deserialize: true);
break;

case OpCode. createlTL:
CreateTTLRequest createTtlRequest = new CreateTTLRequest();
request. type, zks.getNextZxid(), request, createTtlRequest, deserialize: true):
break;

case OpCode. deleteContainer:

case OpCode. delete:
DeleteRequest deleteRequest = new DeleteRequest () ;
pRequest2Txn(request. type, zks.getNextZxid(), request, deleteRequest, deserialize: true);
break;

case OpCode. setData:
SetDataRequest setDataRequest = new SetDataRequest();
request. type, zks.getNextZxid(), request, setDataRequest, deserialize: true) ;
break;

case OpCode. reconfig:
ReconfigRequest reconfigRequest = new ReconfigRequest () ;
ByteBufferInputStream. byteBuffer2Record (request. request, reconfigRequest):
request. type, zks.getNextZxid(), request, reconfigRequest, deserialize: true);
break:

case OpCode. setACL:
SetACLRequest setAclRequest = new SetACLRequest () :
request. type, zks.getNextZxid(), request, setAclRequest, deserialize: true);
break:

case OpCode. check:
CheckVersionRequest checkRequest = new CheckVersionRequest () ;
(request. type, zks.getNextZxid(), request, checkRequest, deserialize: true);
break;

M EERSATLAEH PreprequestProcessor. prequestHelper () FiEH Il 7 2= FimiR/ESEEY |
TCERFMRIESREY L FEBEA T prequest2Txn O J3ik , BAIIREBIRES

(EP




protected void pRequest2Txn(int type, long zxid, Request request, Record record, boolean deserialize) throws Keepe
if (request. getHdr () == null) {

request. setHdr (new TxnHeader (request. sessionld, request.cxid, zxid,
Time. currentWallTime (), type));

PrecalculatedDigest precalculatedDigest;

switch (type) f{

case OpCode. create:

case OpCode. createZ:

case OpCode. createlTL:

case OpCode. createContainer: |

}

pRequest2TxnCreate (type, request, record, deserialize);
break:

case OpCode. deleteContainer: |

}

String path = new String(request. request. array(), UTF 8 :
String parentPath = getParentPathAndValidate(path) :
ChangeRecord nodeRecord = getRecordForPath (path) ;
if (nodeRecord. childCount > 0) {
throw new KeeperException. NotEmptyException (path) :
}
if (EphemeralType. get (nodeRecord. stat. getEphemeralOwner()) == EphemeralType. NORMAL) {

throw new KeeperException. BadVersionException(path) ;

(EgrIEAE Tatabe
ChangeRecord parentRecord = getRecordForPath (parentPath) ;

H 55 BT
request. setTxn (new DeleteTxn(path));
parentRecord = parentRecord. duplicate (request. getHdr (). getZxid());
parentRecord. childCount—;

REHIRICFE
parentRecord. stat. setPzxid (request. getHdr (). getZxid());
parentRecord. precalculatedDigest = precalculateDigest (

DigestOpCode. UPDATE, parentPath, parentRecord.data, parentRecord.stat);

addChangeRecord (parentRecord) ;

nodeRecord = new ChangeRecord (request. getHdr (). getZxid(), path, stat null, childCount: -1, acl null);
nodeRecord. precalculatedDigest = precalculateDigest (DigestOpCode. REMOVE, path);

setTxnDigest (request, nodeRecord. precalculatedDigest);

addChangeRecord (nodeRecord) ;

break;

case OpCode. delete:

zks. sessionTracker. checkSession(request. sessionld, request.getOwner());
DeleteRequest deleteRequest = (DeleteRequest) record:
if (deserialize) {
ByteBufferInputStream. byteBuffer2Record (request. request, deleteRequest);
}
String path = deleteRequest. getPath();
String parentPath = getParentPathAndValidate(path)
ChangeRecord parentRecord = getRecordForPath(parentPath) ;
/RIREE
zks. checkACL (request. cnxn, parentRecord. acl, ZooDefs.Perms. DELETE, request.authInfo, path, setAcls: null);
ChangeRecord nodeRecord = getRecordForPath (path) ;
checkAndIncVersion(nodeRecord. stat. getVersion(), deleteRequest. getVersion(), path):
if (nodeRecord. childCount > 0) {
throw new KeeperException. NotEmptyException (path) ;
}
request. setTxn (new DeleteTxn(path)) ;
parentRecord = parentRecord. duplicate (request. getHdr (). getZxid()) ;
parentRecord. childCount—;
parentRecord. stat. setPzxid (request. getHdr (). getZxid());
parentRecord. precalculatedDigest = precalculateDigest (
DigestOpCode. UPDATE, parentPath, parentRecord.data, parentRecord. stat);
addChangeRecord (parentRecord) ;

nodeRecord = new ChangeRecord (request. getHdr (). getZxid(), path, stat null, childCount:-1, acl:null);
nodeRecord. precalculatedDigest = precalculateDigest (DigestOpCode. REMOVE, path);

setTxnDigest (reauest. nodeRecord. nrecalculatedDigest) :




addChangeRecord (nodeRecord) ;
break;
case OpCode. setData:
zks. sessionTracker. checkSession(request. sessionld, request.getOwner());
SetDataRequest setDataRequest = (SetDataReguest) record;
if (deserialize) {
ByteBufferInputStream. byteBuffer2Record (request. request, setDataRequest)
}
path = setDataRequest. getPath() ;
validatePath(path, request.sessionId);:
nodeRecord = getRecordForPath(path) ;
/IR &
zks. checkACL (request. cnxn, nodeRecord. acl, ZooDefs.Perms. FRITE, request.authInfo, path, setAcls: null);
int newVersion = checkAndIncVersion(nodeRecord. stat. getVersion(), setDataRequest.getVersion(), path):
request. setTxn (new SetDataTxn(path, setDataRequest.getData(), newVersion));
nodeRecord = nodeRecord. duplicate (request. getHdr (). getZxid()) ;
nodeRecord. stat. setVersion (newVersion) ;
nodeRecord. stat. setMtime (request. getHdr (). getTime () ;
nodeRecord. stat. setMzxid (zxid) ;
nodeRecord. data = setDataRequest. getData() ;
nodeRecord. precalculatedDigest = precalculateDigest (
DigestOpCode. UPDATE, path, nodeRecord.data, nodeRecord. stat);
setTxnDigest (request, nodeRecord. precalculatedDigest) ;
addChangeRecord (nodeRecord) ;
break;
case OpCode. reconfig:
if (!zks. isReconfigEnabled()) {
LOG. error ("Reconfig operation requested but reconfig feature is disabled.”);

throw new KeeperException. ReconfigDisabledException();

PR S A
if (ZooKeeperServer. skipACL) {
LOG. warn(”"skipACL is set, reconfig operation will skip ACL checks!”);

zks. sessionTracker. checkSession(request. sessionld, request.getOwner());
LeaderZooKeeperServer lzks;
try {
lzks = (LeaderZooKeeperServer) zks;
} catch (ClassCastException e) {
standalone mode — reconfiguration currently not supported

throw new KeeperException. UnimplementedException() ;

M EERASA LB prequest2Txn O FiEFEMTIPRRES. RIBICR. BRERICRBXNE | £
FHRESREIRIR |, tBHLR1L PrepRequestProcessor HSLEMI T HRFRISIRIEE. RIZICR. FHE
BICFHEXE,

FKAIDEBUGHEIX—IR , EBEUSHERERSFIERA) LEAHHTH—E

IR

create /zkdemo 1itheima

DEBUGUHAOT :

ZFiumiaRkAE1d zookeeperserver. submitRequestNow() F5i% , FER

firstProcessor.processRequest() J5i% , [0 firstProcessor = PrepRequestProcessor , 30T
Q .



= | %~ I | @ ZooKeeperServerjava ‘ 1) RequestProcessor.java ‘ € RequestThrottler.java | € ZooKeeperCriticalThread.java € ZooKeeperThread.java =

raceFormatter

TxnLogEntry 1152 submitRequestNow ()'OUCh(Si‘ cnxn) :
TxnLogProposallterator 1153 boolean validpacket = Request.isValid(si.type); val/idpackei: irue
Unimpl tedR tP = ; - :
nimplementedRequestrrocesst 1154 if (validpacket) { validpacket: true
" WorkerService o i i
ZKDatabase 1155 setLocalSessionFlag(si) ;
ZooKeeperCriticalThread 1156 @ --- firstProcessor. processReques
ZaoK SaslS == : -
i L m ol 1157 if (si.cnxn != null) {
it ZooKeepersServer
. : .
ZooKeeperServerBean 1158 incInProcess() H
ZooKeeperServerConf 1159 }
ZooKeeperServerL?stener 1160 } else {
ZooKeeperServerListenerimpl - P N
anmn o = E— I PR . -
' ZooKeeperServerMain ZooKeepepberver @ submitRequestNow()

ZooKeeperMain I
F x X 2R/ % @

Variables /

> = this = {ZooKeeperServer@2272}

> P si ={Request@2337} "sessionid:0x10003cbe 580000 type:create cxid:0x1 zxid: 0xffffffffffffffe txntyperunknown regpath:/zkdemo™
validpacket = true

> & sicnxn = {NIOServerCnxn@2341} "ip: 1.
&rsitype =1

> &y firstProcessor = [PrepRequestProcessor@2219)] " Thread[ProcessThread(sid:0 cport:2181):,5,main]"

.0.0.1/127.0.0.1:50394 sessionld: 0x10003cbe1580000"

BN PrepRequestProcessor.pRequest() /3% , HI{T58 prequestHelper() &G , FHEHITT—
MIESERYE |, T F—S34E nextProcessor = SyncRequestProcessor , Y1 TIIKE :

questProcessor.java ‘ © RequestThrottler.java | © ZooKeeperCriticalThread java ‘ € ZooKeeperThread.java ‘ €, Thread java I‘ € PrepRequestProcessor.java l
788 pRequestHelper (request) :
789 }
790
791 request. zxid = zks. getZxid(); zks. ZookeeperServer@2272
792 long timeFinishedPrepare = Time.currentElapsedTime(); ‘imefinishedPrepare: 63927652
793 ServerMetries. getMetrics (). PREP PROCESS TIME. add (timeFinishedPrepare — request. prepSta
794 /I Al 4 4b B> SyncRequestProcessor
795 - nextProcessor ocessRequest (request) ;
796 ServerMetries. getMetrics (). PROPOSAL PROCESS TIME. add(Time. currentElapsedTime () — timeF
PrepRE;questProcessor » pRequest()
-]
Variables by
» = this = {PrepRequestProcessor@2419) "Thread[ProcessThread(sid:0 cport:2181).,5,main]" Q
> p request = [Request@2391} "sessignid:0x10003cbe1580000 type:closeSession cxid:0x0 zxid:0x96 txntype:-11 regpath:n/a” ]
timeFinishedPrepare = 63927652 c
> & nextProcessor = [SyncRequestProcessor@2216] "Thread[SyncThread:0,5,main]” i
| &rreguestprepStartTime = 63921928 .

4.3 SyncRequestProcessorglff

DTS PreprequestProcessor QMEEES |, AR DT SyncRequestProcessor , IZAMERFERE
BREBIBEREENELE , FRIBRKESNUEZ ZBIRASBE AR TN EEERY,

BASCBERRBRINZIATIATSIE

public void processRequest(final Request request) |

Objects. requireNonNull (request, message: "Request cannot be null”);

request. syncQueueStartTime = Time. currentElapsedTime() :

/ /¥1E KA 0 B queuedRequestsPh F1) F
quetedRequests. add (request) ;
ServerMetrics. getMetrics (). SYNC PROCESSOR QUEUED. add (1) ;
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[E)#f SyncRequestProcessor @—MEE , HUUTRATIFRIERBELREFA |, FRIBErunzis
JRRSENT -

1+1608202536451
run 75 M queuedrequests PAFIFIREN—MNMEK , MNERKENAZF SR ESFEEFRENEI—MEK

W&, BFEASWEFTHIT , BT REWA snapshot Thread ZFESLINEE FimRIXAIEHELIRER
S BAE | &REERA flushQ J3ELIEIERES . flushQ J5ERRBA0T

* PRI S 5
# @throws I0Exception

# @throws RequestProcessorException

private void flush() throws IOException, RequestProcessorException {
if (this. toFlush. isEmpty()) {

return;

ServerMetrics. getMetrics (). BATCH SIZE. add(toFlush. size()) ;

long flushStartTime = Time.currentElapsedTime() ;
e

zks. getZKDatabase (). commit () ;

ServerMetrics. getMetrics (). SYNC PROCESSOR FLUSH TIME. add(Time. currentElapsedTime() — flushStartTime);

RER

if (this.nextProcessor == null) {
this. toFlush. clear () ;
} else {
//this. toFlush. isEmpty ) A~ A%, LHifEtoFlush RN T 24a7iER

while (!this. toFlush. isEmpty()) {
final Request i = this. toFlush. remove():
long latency = Time.currentElapsedTime() - i.syncQueueStartTime;
ServerMetrics. getMetrics (). SYNC PROCESSOR_QUEUE AND FLUSH TIME. add(latency) :

(/AT F— AR R, F— A k% 5%t % /&FinalRequestProcessor

BAT—TLE%

this. nextProcessor. processRequest (1) ;

}

if (this.nextProcessor instanceof Flushable) {
((Flushable) this. nextProcessor). flush():

}

lastFlushTime = Time. currentElapsedTime () ;

flushO FEEI THIERS , FESBERE T — S , T—MISH#A

FinalRequestProcessor,

4.4 FinalRequestProcessorgltfr

BIESHT Y SyncReqeustProcessor , IEEDITTERGIEFEPEREN— MRS
FinalRequestProcessor 1z S4B S FERTFREIResponse,
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public void processRequest (Request request) {
LOG. debug ("Processing request:: {}”, request);

if (LOG.isTraceEnabled()) {
long traceMask = ZooTrace. CLIENT REQUEST TRACE MASK:;
if (request. type == OpCode. ping) {
traceMask = ZooTrace. SERVER PING TRACE MASK:
}
ZooTrace. logRequest (LOG, traceMask, rp: E’, request, header:”");
1
ProcessTxnResult rc = null;
if (!request.isThrottled()) {
rc = applyRequest (request) ;
1
if (request.cnxn == null) {
return;
1

ServerCnxn cnxn = request. cnxn;
long lastZxid = zks. getZKDatabase (). getDataTreeLastProcessedZxid() ;

String lastOp = "NA”;
Notify ZooKeeperServer that the request has finished so that it can
update any request accounting/throttling limits
zks. decInProcess () ;
zks. requestFinished (request) ;
Code err = Code. OK:
Record rsp = null;
String path = null;
int responseSize = 0;
try {
if (request.getHdr () != null && request. getHdr (). getType() == OpCode. error) {
AuditHelper. addAuditLog (request, rc, failedTxn: true);

* When local session upgrading is disabled, leader will

* reject the ephemeral node creation due to session expire.
* However, if this is the follower that issue the request,

# it will have the correct error code, so we should use that

* and report to user

if (request. getException() != null) {
throw request. getException();
} else {
throw KeeperException. create (KeeperException. Code. get (((ErrorTxn) request.getTxn()).getErr())):

KeeperException ke = request. getException() :

if (ke instanceof SessionMovedException) {

throw ke;

}

if (ke != null &% request. type != OpCode. multi) {
throw ke;

}

LOG. debug(” {}”, request);
if (request.isStale()) {

ServerMetrics. getMetrics (). STALE REPLIES. add(1) ;

if (request. isThrottled()) {
throw KeeperException. create (Code. THROTTLEDOP) ;

AuditHelper. addAuditLog (request, rc);

switch (request. type) {

case OpCode. ping: {
lastOp = "PING”;




}

/% e R S
updateStats (request, lastOp, lastZxid);
/ /A oL A
responseSize = cnxn. sendResponse (new ReplyHeader (ClientCnxn. PING XID, lastZxid, err:0), rnull, tag: “re

return;

case OpCode. createSession: {

}

lastOp = "SESS”:
15 B M B AR A
updateStats(request, lastOp, lastZxid);
/M LKA 45 R 21
zks. finishSessionInit (request. cnxn, valid: true);

return;

case OpCode. multi: {

ZEIEE
lastOp = "MULT";

rsp = new MultiResponse() ;

1
~

S

for (ProcessTxnResult subTxnResult : rc.multiResult) {
OpResult subResult;

switch (subTxnResult. type) {
case OpCode. check:
f
subResult = new CheckResult () ;
break;
case OpCode. create:
ol
subResult = new CreateResult (subTxnResult. path) ;
break;
case OpCode. createZ:
case OpCode. createTTL:
case OpCode. createContainer:
subResult = new CreateResult (subTxnResult.path, subTxnResult.stat);
break;
case OpCode. delete:
case OpCode. deleteContainer:
] 53

subResult = new DeleteResult();

break;
case OpCode. setData:
i B AR

subResult = new SetDataResult (subTxnResult. stat) ;

4.5 ZKIVSSHEL B S B4

Zookeeper/S3HE4MIE |, FEARIEHE T AOPEAR , (BFRRAEXRZRA , ATRFZE | HAKIEEREZ
TE5%E, [ERAE T WSHREMESEINE | UA9Zookeepen SAMNERIZE EMES ZIER , (EX
BANTZHAE | BRI EN.

=

==}
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