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tpmC
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PostgreSQL
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AVAGO SCSI
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CentOS 7.9

PostgreSQL 14.2
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top - 14:40:59 up 246 days, 3:31, 4 users, load average: 12.09, 16.67, 29.95
Tasks: 409 total, 1 running, 408 sleeping, © stopped, 0 zombie

%Cpu(s): 17.4 us, 5.7 sy, 0.0 ni, 75.2 id, 0.0 hi, 1.7 si, 0.0 st
GiB Mem : 94.1 total, 17.4 free, used, 45.5 buff/cache

GiB Swap: 0.0 total, 0.0 free, . 45.0 avail Mem

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
35.89 16.9g 23168 S 1139 18.0 39:31.25 java -Xmx16g -Xmnl6g

top - 14:39:34 up 246 days, 3:30, 4 users, load average: 15.60, 18.27, 31.
: 410 total, 2 running, 408 sleeping, O stopped, 0 zomhie
: 0.7 us, 0.0 sy, nt, 0.3 id, wa, hi,! 99.0 s1i,
: 48.5 us, 15.4 sy, R E36TIN d" wa, hit; o e
: 46.6 us, 15.5 sy, ni, 37.8 id, wa, hi, si,
: 46.4 us, 15.6 sy, pi 38 Msad wa, hiC; St
: 46.5 us, 14.4 sy, ni, 39.1 id, wa, hi, si,
45,5011 N 15 28sy ni, 39.4 id, wa, hi™ si,
: 44.7 us, 16.0 sy, ni, 39.3 id, wa, hi, si,
: 44.9 us, 15.2 sy, ni,39.9%1d" wa, ni™ Si.,
: 45.2 us, 14.4 sy, ni, 40.5 id, wa, hi, si,
: 44.7 us, 14.6 sy, ni, 40.7 id, wa, hi ™ S
: 44.7 us, 15.3 sy, ni, 40.0 id, wa, hi, si,
: 46.2 us, 14.0 sy, ni, 399 1d; wa, hit; Sl
: 21.1 us, sy, nt, 71.1 id, wa, hi, si,
: 20.6 us, sy, pRI2TINd” ER hit} s,
: 19.8 us, sy, ni, 73.2 id, wa, hi, si,

o (BT ) M-RSBAFISEZ
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brendangregg.com

strace

L ShardingSphere

Linux Performance Observability Tools

Operating System

static, benchmarking, tuning:

Hardware Various:
\ ltrace ss nstat sar /proc
opensnoop \ /[ /] dmesg dstat
A icati
lsof SEELE gethostlatency : N
fatrace S— = : - z
filelife - - execsnoo N e e \ TN =
1pcs:,at ] System L|brar|es/ / / mpstat g turbostat o £ . Sy :
BénE \ 4 System Call Interface / / / / profile shzgzzzst
runglen _ z
E—:-?ce 1 VFS Sockets oduier A ofEcput ime sar, perf-tools, bcc/BPF:
e é‘g File Systems TCP/UDP softirqgs
bpftrace Volume Manager IP Virtual "
: i Memory W top ato S
SFE AR 4 Block Dewcef Net Device 4 y e gidstgt
ext4slower / Device Drivers \ X tiot o
(& for btrfs T iptop b i
erf NISES erf
nfs,xfs,zfs) P tcplife slabto £
mdflush tiptop | tcpdump . P . o p
— — _ uggzgnizzi DRAM bpftrace, BPF book:
biosnoop /O Bridge hardirqgs
biolatency | criticalstat T
biotop | I
blktrace I/0 Controller Network Controller ~_ numastat
nicstat
netstat
Disk | | Disk | | Disk Port Port Port ¥~ ip
¥ y ¥
SCSl log

swapon ethtool snmpget 1lldptool

http://www.brendangregg.com/

Images license: creative commons Attribution-ShareAlike 4.0.
linuxperf.html, 2021
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®) shardingsphere

VM AR5 &A% ShardingSphere RITEEEINZS

VERSION_OPTS=""
if [ $int_version = '8' ] ; then

VERSION_OPTS="-XX:+UseConcMarkSweepGC -XX:+UseCMSInitiatingOccupancyOnly -XX:CMSInitiatingOccupancyFraction=70" Java8 2
elif [ $int_version = '11' ] ; then
VERSION_OPTS="-XX:+SegmentedCodeCache -XX:+AggressiveHeap" Java 11 Z%{
if $is_openjdk; then
VERSION_OPTS="$VERSION_OPTS -XX:+UnlockExperimentalVMOptions —-XX:+UseJVMCICompiler" Java 11 OpenJDK ENNZEL
fi

elif [ $int_version = '17' 1 ; then
VERSION_OPTS="-XX:+SegmentedCodeCache -XX:+AggressiveHeap"
else

Java 17

echo "unadapted java version, please notice..."
fi

JAVA_OPTS=" -Djava.awt.headless=true "
YNRS |

FAN 4

JAVA_MEM_OPTS=" -server -Xmx2g -Xms2g -Xmnlg -Xsslm -XX:AutoBoxCacheMax=4096 -XX:+UseNUMA -XX:+DisableExplicitGC -XX:LargePageSizeInBytes=128m ${VERSION_OPTS}

* 1£ 128 #ZERMS 920 IKiEim1T ShardingSphere |, {1 Java 17 #8LL Java 8 MEUEF 5% ~ 10%



VM Options Explorer -- chriswhocodes.com

@ VM Options Explorer-Op X

« > c

+

@ chriswhocodes.com/hots

®
~u’

ShardingSphere

| make tools for understanding the Java Virtual Machine. Please support my work by sponsoring_ me on GitHub. Thank you!

| FullJEP | | JEPMap | | JEPSearch | | hsdis | | JITWatch | | JaColLine

| VM Options Explorer

| VM Intrinsics Explorer

| GC Explorer

| Optimizing Java

VM Options Explorer - OpenJDK17 HotSpot

WF T R JOK RITHRISHES

OpenJDK HotSpot Options added/removed Alibaba Amazon
OpenJDK options also hosted on foojay.io
Dragonwell 8 | Dragonwell 11 | Dragonwell 17 | | Corretto 8 | Corretto 11 | Corretto 17
JDK6 | JDK7 | JDK8 [ JDK9 [ JDK10 [ JDK11 | JDK12 | JDK13 [ JDK14 | JDK15 | JDK16 | JDK17 | JDK18 | JDK19 [ JDK20 \ \ \ \ \ \
Azul Systems GraalVM 22.0.0.2 | | GraalVM native-image 22.0.0.2
BellSoft Eclipse
Zing Zulu JDK11 | JDK17 JDK11 JDK17
JDK8|JDK11 | JDK8 | JDK11 [ JDK13 | JDK15 [ JDK16 | JDK17 | JDK18 | | Liberica 8 | Liberica 11 | Liberica 17 | Liberica 18 | | Temurin 8 | Temurin 11 | Temurin 17 | Temurin 18| | CE | EE | CE | EE CE EE CE EE
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ EE-only | EE-only EE-only EE-only
Microsoft Oracle SAP FEXTE:
OpenJ9 .
define_pg_global
Microsoft 11 | Microsoft 16 | Microsoft 17 JDK6 | JDK7 | JDK8 | JDK9 | JDK10 [ JDK11 | JDK12 | JDK13 | JDK14 | JDK15 [ JDK16 | JDK17 [ JDK18| | SapMachine product
\ \ \ QpenJ9 NN NN \ \ \ \ \ \ \ \ \ \ product_pd
. . - - vy = ENR
Search OpenJDK17 HotSpot Options: |aggressive £ Z=1E, £ ZCEIRAEMNE FEE
I Name I Since Deprecated Type os CPU Component Default Availability Description Defined in
1 )\ u:/—;l:

. 1])’ IR R

-XX: SE A 4 [ShowAl v Deprecated ~ [ShowAll v]  [ShowAll~]  [ShowAll~]  [ShowAll v] Show All - SEEAR EX N
CPUZEH5— 4B+
a . = ZHTT - . . . .

AggressiveHeap OpenJDK10 bool LR{’E,%,}L, gc false product Optimize heap options for long-running memory intensive apps share/gc/share
AggressiveUnboxing OpenJDK8 bool c2 true product Control optimizations for aggressive boxing elimination share/opto/c2_
EnableVectorAggressiveReboxing ~ OpenJDK16 bool c2

false

product

Enables aggressive reboxing of vectors

sharalontaleg
127.0.0.1T
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!ﬁ ShardingSphere
(&8 async-profiler &ZI ShardingSphere {i3{it=

$ profiler list 163601
Basic events:

\

async-profiler 25tX3 JVM RURFED T LA,

L

v A5 Safepoint Bias 20

v HREFHIR ( RESRERTEE ) | £

v A& , ofET Java Agent |55 , SidgRE PID EREH JVM
v FEFESMEEHET (HTML, SVG, JFR &) Ri&TUER

s

v CPU [EHH

v BBRMEFIE M REER | ANEF RGP, oSKdp
v Java HEHRISED

v 81, 81F Java XI5 EM=2F] ReentrantLock

. RO, ETRIHRSE

> #H G G v d2 &z Git: v & A Xa Q & O
Cp Profile 'ShardingSphere-Proxy' with 'CPU Profiler'

ShardingSphere-Proxy

@ Profile 'ShardingSphere-Proxy' with 'Async Profiler’
Cp Profile 'ShardingSphere-Proxy' with 'IntelliJ Profiler'

cpu
alloc
lock
wall
itimer

Java method calls:

ClassName.methodName

Perf events:

page-faults
context-switches
cycles

instructions
cache-references
cache-misses
branch-instructions
branch-misses
bus-cycles
L1-dcache-load-misses
LLC-load-misses
dTLB-load-misses

rNNN
pmu/event-descriptor/
mem:breakpoint
trace:tracepoint
kprobe:func
uprobe:path




JFR vs perf vs async-profiler

» ) ShardingSphere

JFR perf async-profiler
Java stack Yes No interpreted Yes
Native stack No Yes Yes
Kernel stack No Yes Yes
JDK support 11+, Bu262+ 8ub0+ 6+
0S support All Linux only Linux, macQOS*
Permanent overhead 0 1-9% 0
System-wide profiling  No Possible No

SEiR:  https://github.com/apangin/java-profiling-presentation/blob/master/presentation/java-profiling.pdf
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- async-profiler RE CPU KIgE]

_~ Linux Kernel iAF N

read
reado
read ‘
tryRead

libc_write limplRead
FileDispatcherimpl.write0 | NioSocketimpl.read
SocketDispatcher.write read
NioSocketimpl.tryWrite read
NioSocketimpl.implwrite | fill
s.n.c.NioSocketimpl.write
NioSocketimpl$2.write read |
write cm,j.MysqliO.readFully

flushBuffer reuseAndReadPacket
flush reuseAndReadPacket

j.MysgllO.send checkErrorPacket

MysgliO.sendCommand |
erverPreparedStatement.serverExecute(int, boolea n, Field[]) |
erverPreparedStatement.executelnternal

com.mysqljdbc.PreparedStatement.execute()

com.zaxxer.hikari.pool.ProxyPrepared: execute() ‘ 171 Il
com.zaxxer.hikari.pool.HikariProxyPrep execute() [l Il
0.3.s.p.b.cj.e.ci.ProxyPreparedStatementExecutorCallback.execute | L 1l
o.a.5.p.b.cj.e.c.ProxyJDBCExecutorCallback.executeSQL Il I 1l
0.a.s.p.b.cj.e.c.ProxyJDBCExecutorCallback.executeSQL I L il
o0.a.5.p.b.cj.e.c ProxyJDBCExecutorCallback.executeSQL Il Il 1

o. s.e.e.dj.JDBCExecutorCallback.execute | I | o le e

o.3.s.i.e.s.e.e.djJDBCExecutorCallback.execute(Collection, boolean, Map) L AbstractEpollStreamChannel.dowrite

o.a.s.i.e k.ExecutorEngine.syncExecute(ExecutionGroup, ExecutorCallback) \H I | AbstractChannel$AbstractUnsafe.flushO

o.a.s.i.e k.ExecutorEngine.serialExecute route | I ’lH | n flusho ioBuffer write

o.a.s.i.e k.ExecutorEngine.execute createRouteContext Il | E l AbstractChannel$AbstractUnsafe.flush  encode write
o.as.i.es.e.e.dj.JDBCExecutor.execute createRouteContext | ... |.. get | = | flush i.n.h.cl MessageToByl:eEncoder write |
0.3.s.p.b.cj.e.ProxyJDBCExecutor.execute route | 'get init || I invokeFlushO i.n.h.c.ByteT odec.write read
0.a.5.p.b.c.ProxySQLExecutor.useDriverToExecute ||route rewrite | ... [l N ] invokeFlush invokeWrite0 [[ee
0.a.5.p.b.c.ProxySQLExecutor.execute(ExecutionContext, Collection, int, boolean) 'route rewrite | ... il LU e access$2200 invokeWrite | e
©0.a.5.p.b.c.ProxySQLExecutor.execute(ExecutionContext) generateExecutionContext I [ [T Unsafe.park | run run ol
org.apache.shardingsphere.proxy.backend.communication.jdbc.JDBCDatabaseCommunicationEngine.execute() | [l ] | arkNanos io.netty.util.concurrent.AbstractEventExecutor.safeExecute(Runnable) | epollinread
org.apache.shardingsphere.proxy.frontend.mysql. command query.binary.execute.MySQLComStmtExecuteExecutor.execute() wri eQueryData . ] | transfer io.netty.util.concurrent.singleThreadEventExecutor.runAllTasks(long) processReady
org.apache.shardingsphere.proxy.frontend.c di utorTask.executeC h. [HandlerContext, PacketPayload) poll io.netty.channel.epoll.Epol Loop.run()

org.apache.shardingsphere.proxy.frontend. command.CommandExecutorTask‘runO \getTask I io. netty.util.concurrent.SingleThreadEventExecutor$4.run()
java.util.concurrent.ThreadPoolExecutor.runWorker(ThreadPoolExecutor$Worker) § d e
java.util.concurrent.ThreadPoolExecutor$Worker.run() io.netty.util.concurrent.FastThreadLocalRunnable.run()

java.lang.Thread.run() :nknown Java
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ArrayList § B

java.lang.Object[]
61,931,235,672 bytes, 100% of parent, 2.14% of all

java.lang.Object[]
java.util.Arrays.copyOFf(Object[], int)
java.utilArrayList.grow(int)
java.util.ArrayList.grow()

byte[][] byte[] java.util.ArrayList.add(Object, Object[], int)
org.opengauss.core.PGStream.receiveTupleV3() java.util.ArrayList.add(Object)

org.opengauss.core.v3.QueryExecutorimpl.processResults(ResultHandler, int)
org.opengauss.core.v3.QueryExecutorimpl.execute(Query, ParameterList, ResultHandler, int, int, int)
org.opengauss.jdbc.PgStatement.runQueryExecutor(ParameterList, int, ClientLogic, Query, PgStatement$StatementResultHandler)
org.opengauss.jdbc.PgStatement.executelnternal(CachedQuery, ParameterlList, int)

org.opengauss.jdbc.PgStatement.execute(CachedQuery, ParameterList, int)

org.opengauss.jdbc.PgPreparedStatement.executeWithFlags(int)

org.opengauss.jdbc.PgPreparedStatement.executeQuery()

com.zaxxer.hikari.pool.ProxyPreparedStatement.executeQuery()

com.zaxxer.hikari.pool.HikariProxyPreparedStatement.executeQuery()
org.apache.shardingsphere.driver.executor.callback.impl.PreparedStatementExecuteQueryCallback.executeQuery(String, Statement)
org.apache.shardingsphere.driver.executor.callback.ExecuteQueryCallback.executeSQL(String, Statement, ConnectionMode)
org.apache.shardingsphere.driver.executor.callback.ExecuteQueryCallback.executeSQL(String, Statement, ConnectionMode)
org.apache.shardingsphere.infra.executor.sql.execute.engine.driver.jdbc.JDBCExecutorCallback.execute (JDBCExecutionUnit, boolean, Map)
org.apache.shardingsphere.infra.executor.sql.execute.engine.driver.jdbc.JDBCExecutorCallback.execute(Collection, boolean, Map)
org.apache.shardingsphere.infra.executor.kernel.ExecutorEngine.syncExecute (ExecutionGroup, ExecutorCallback)
org.apache.shardingsphere.infra.executor.kernel.ExecutorEngine.serialExecute(lterator, ExecutorCallback, ExecutorCallback)
org.apache.shardingsphere.infra.executor.kernel.ExecutorEngine.execute(ExecutionGroupContext, ExecutorCallback, ExecutorCallback, boolean)
o.a.s.i.e.s.e.e.d.j.JDBCExecutor.execute(ExecutionGroupContext, JDBCExecutorCallback, JDBCExecutorCallback)
org.apache.shardingsphere.infra.executor.sql.execute.engine.driver.jdbc.JDBCExecutor.execute(ExecutionGroupContext, JDBCExecutorCallback)
org.apache.shardingsphere.driver.executor.DriverJDBCExecutor.executeQuery(ExecutionGroupContext, LogicSQL, ExecuteQueryCallback)
org.apache.shardingsphere.driver.jdbc.core.statement.ShardingSpherePreparedStatement.executeQuery0()
org.apache.shardingsphere.driver.jdbc.core.statement.ShardingSpherePreparedStatement.executeQuery()
jTPCCTData.executeDeliveryBG(Logger, JTPCCConnection)

group
prepare

route
createRouteContext
createRouteContext

... PartialSQLRouteExecutor.route
. o.a.s.i.r.e.SQLRouteEngine.route rewrite
. l0.a.s.i.ck.KernelProcessor.route rewrite
. [KernelProcessor.generateExecutionContext

createExecutionContext

@ ShardingSphere

createShardingConditions
createShardingConditions route
ShardingSQLRouter.createRouteContex
ShardingSQLRouter.createRouteContex
o.a.s.i.r.e.i.PartialSQLRouteExecutor.rou
o.a.s.i.r.e.SQLRouteEngine.route
o.a.s.i.ck.KernelProcessor.route
o.a.s.i.ck.KernelProcessor.generateExe
0.a.s.d.j.c.s.ShardingSpherePreparedSta
0.a.s.d.j.c.s.ShardingSpherePreparedSta
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Flame Graph Call Tree Method List

hd

N

[ol

v Events by type 14.8 x10°
v Flight Recorder 26
Async-profiler Recording 3
Async-profiler Setting 23
v Java Application 11.1 x10¢°
Allocationin new TLAB 11 x10¢
Allocation outside TLAB 92,809
Java Monitor Blocked 0
Java Thread Park 18,056
v Java Virtual Machine 3.66 x10¢
v Profiling 3.66 x10¢
Method Profiling Sample 3.66 x10¢
v Runtime 25
Native Library 25
Initial System Property 22
JVM Information 1
v Operating System 122
v Processor 121
CPU Information 1

| | cPuloadio

OS Information 1
v Profiler 79
Log Message 79

Timeline

Events

Start Time

3/8/22,11:35:22.799 AM
3/8/22,11:35:23.799 AM
3/8/22,11:35:24.799 AM
3/8/22,11:35:25.799 AM
3/8/22,11:35:26.799 AM
3/8/22,11:35:27.799 AM
3/8/22,11:35:28.800 AM
3/8/22,11:35:29.800 AM
3/8/22,11:35:30.800 AM
3/8/22,11:35:31.800 AM
3/8/22,11:35:32.800 AM
3/8/22,11:35:33.800 AM
3/8/22,11:35:34.800 AM
3/8/22, 11:35:35.800 AM
3/8/22, 11:35:36.800 AM
3/8/22,11:35:37.801 AM
3/8/22,11:35:38.801 AM
3/8/22,11:35:39.801 AM
3/8/22,11:35:40.801 AM

JVM User

68.8 %
66.8 %
64.3 %
23 %
68.3 %
66.6 %
68.2 %
66.4 %
68.5 %
66.7 %
68.8 %
66.6 %
68 %
61 %
0.0268 %
53.4%
68.8 %
67.2%
68 %

JVM System
24.8 %
26.2 %
25.6 %
9.03 %
26.4 %
25.7 %
26.2 %
26.4 %
26.2 %
26.1 %
26.1 %
26.6 %
26.8 %
24.4 %
0.0893 %
221 %
26.1 %
259 %
26.7 %

®) shardingsphere

Machine Total

94.7 %
93.7 %
91.5 %
32.1%
96 %
93.2 %
95.6 %
93.7 %
95.8 %
93.5 %
96 %
93.9 %
95.9 %
85.3 %
0.938 %
75.5 % —
96 % —
93.9 %

\

95.7 %




62
63
64
65

66

2= : Java 8 ConcurrentHashMap computelfAbsent [$gE[a)zR

https://github.com/apache/shardingsphere/pull/13275

< .
W/ ShardingSphere

(O viewe

-3 17 mmEm ...apache/shardingsphere/infra/executor/sql/prepare/driver/DriverExecutionPrepareEngine. java Ll,j & View full
X @@ -62,7 +62,22 @@ public DriverExecutionPrepareEngine(final String type, final int maxConnectionsS

62 super(maxConnectionsSizePerQuery, rules);

63 this.executorDriverManager = executorDriverManager;

64 this.option = option;

= sqlExecutionUnitBuilder = TYPE_TO_BUILDER_MAP.computeIfAbsent(type, key —> TypedSPIRegistry.getRegisteredService(SQLExecutionUnitBuilder.class, key, new Properties()));

65 + sqlExecutionUnitBuilder = getCachedSqlExecutionUnitBuilder(type);

66 + }

67 G9+

68 + /%%

69 + * Refer to https://bugs.openjdk.java.net/browse/JDK-8161372.

70 + *

71 + * @param type type

72 + * @return sql execution unit builder

73 + *x/

74 + @SuppressWarnings (" rawtypes")

75 + private SQLExecutionUnitBuilder getCachedSqlExecutionUnitBuilder(final String type) {

76+ SQLExecutionUnitBuilder result;

J + if (null == (result = TYPE_TO_BUILDER_MAP.get(type))) {

78  + result = TYPE_TO_BUILDER_MAP.computeIfAbsent(type, key —> TypedSPIRegistry.getRegisteredService(SQLExecutionUnitBuilder.class, key, new Properties()));

79 + }

80 + return result;

81 }

a7l : {5F3 async-profiler SRE VM 2 , [RZERET 100us A9 lock , X#F 60 ot
/profiler.sh -d 60 -e cpu --lock 1ms -f output.jfr $JVM PID

g
— /////




Q ShardingSphere

225 : Java 8 ConcurrentHashMap computelfAbsent [¥5Ea)RE
ZEFE(FAMERE key VEA computelfAbsent

!Automated Analysis Re!
v ‘EJava Application
» EThreads

» (y/Memory
_|Filet/0
|Socket1/0

{Method Profiling
.lExceptions
4Thread Dumps
v ZJVM Internals
ﬁGarbage Collections
fﬁGC Configuration
ﬁGC Summary

» (= Compilations
{(iClass Loading
VM Operations

= Pro... = B

@o Res...

0o Java Blocking

Threads in the application were
blocked on locks for a total of

10 h 57 min.

The most blocking monitor class
was
“java.util.concurrent.ConcurrentHa
shMap$Node", which was blocked
3.66 x106 times for a total of

10 h 57 min.The following regular
expression was used to exclude
threads from this rule:

we koo et

Focus: | <No Selection> v Aspect:

<No Selection> v

JDK Mission Control - O 0
File Edit Navigate Window Help
B Jv.. B=out..| = B | e proxy_og 1635215313_128 eventloop.jfr & = B
et <7 § | &* Lock Instances 0 =

|| Show concurrent: Contained [v)Same threads

Monitor Class

java.util.concurrent.ConcurrentHashMap$Node 10 h 57 min | 101.979 ms |

Gjava.util.Properties 559.762 ms 5.125ms
Gjava.lang.ref.Reference$Lock 82.595ms 42.281 ms
Gjava.lang.ref.ReferenceQueue$Lock 660.155 ps 39.450 ps

Monitor Address v Total Blocked

_ Context Switches  +

EOX741DBEFFO 10 h 57 min
EOx74OB44260 15.851 ps
I=nv74nan10ce 14 360 11e
Thread +~ Total Blocked
.4Connection-245-ThreadExecutor 1min53s
..i1Connection-302-ThreadExecutor 1min53s
.4Connection-288-ThreadExecutor 1min53s
..iConnection-311-ThreadExecutor 1min53s
_{Connection-128-ThreadExecutor 1min53s

Total Blocked Tit Maximum Blocke Average Blocked Std Dev Blocked

Distinct Threads Count

10.771 ms | 14.500 ms | 350  3.66x10¢
849.412 s 1.180 ms 281 659
27.532ms 19.482 ms 3 3

12.003 ps 8.039 s 2 55

Distinct Threads

= Stack Trace

& Flame View X

ConcurrentHashMap.computelfAbsent(Object, Function)
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R EHEN REZH

public class WrongBenchmark <

2 usages
private static final int TIMES = 10000;

public static void main(String[] args) {

benchThreadLocalRandomUUID() ; ﬁﬁﬁtijégg;*%.

benchDefaultRandomUUID();
/usr/local/java/jdk-17.0.1/bin/java

I
1 usage ThreadLocalRandom UUID() took 1.738908
private static void benchDefaultRandomUUID() { Random UUID() took 1.173566
Random random = new Random();
long from = System.nanoTime();
for (int i = 0; i < TIMES; i++) new UUID(random.nextLong(), random.nextLong());
long duration = System.nanoTime() - from; . . A +
System.out.printf("Random UUID() took %4f%n", duration / 1000.0 / 1000); ﬂ% bench H;i”lﬁg)ﬁiﬁﬂﬂjén%
+ /usr/local/java/jdk-17.0.1/bin/java
1usage Random UUID() took 1.813381

private static void benchThreadLocalRandomUUID() A{

ThreadLocalRandom UUID() took 1.151652

Random random = ThreadLocalRandom.current();

long from = System.nanoTime();

for (int i = 0; i < TIMES; i++) new UUID(random.nextLong(), random.nextLong());
long duration = System.nanoTime() - from;

System.out.printf("ThreadLocalRandom UUID() took %4f%n", duration / 1000.0 / 1000);

-



@ ShardingSphere
Java Microbenchmark Harness (JMH)

https://github.com/openjdk/jmh

C @& openjdk.org/projects/code-tools/jmh/

Open)DK  code Tools: jmh

Installing
Contributing . . )
Sponsoring See the |MH Source Repository for additional details.
Developers' Guide
Vulnerabilities

JDK GA/EA Builds JMH is a Java harness for building, running, and analysing nano/micro/milli/macro
{‘/"Véli'.inliéists benchmarks written in Java and other languages targetting the JVM.
IKI -
Byl - C .
Lé/gaa\IIVS ensus L|nks

EP P .
JEP Process = Source Repository
Source code

Mercurial » Mailing List (archive)
GitHub - BUgS
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@State(Scope.Benchmark) i @Benchmark
public class ConcurrentHashMapBenchmark { public Object benchGetBeforeComputelfAbsent() {
i Object result = map.get(KEY);
private static final String KEY = "key"; return null == result ? map.computelfAbsent(KEY, __ -> VALUE) : result;
Pl
private static final Object VALUE = new Object(); }
@Benchmark
private final Map<String, Object> map = : public Object benchComputelfAbsent() {
new ConcurrentHashMap<>(); return map.computelfAbsent(KEY, _ -> VALUE);
Pl
@Setup(Level.lteration)
public void setup() { public static void main(String[] args) {
map.clear(); :  new Runner(new OptionsBuilder()
} .addProfiler(AsyncProfiler.class,
: "event=cpu;lock=100us;dir=/tmp/jmh-jfr;output=jfr")
threads(32)
forks(3)

.warmupIterations(3).warmupTime(TimeVaIue/.;gc 1d
.measu rementlterations(B).measurem/e/nt/IHﬁfei(ngiﬁﬁ
Jbuild()).run(); ——
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2=f5l : (st JMH liz{ Java 8 ConcurrentHashMap computelfAbsent

IMH SRR

benchComputelfAbsent

benchGetBeforeComputeIfAbsent

ComputelfAbsent

< o]

-
-

Events by type 1.17 x10°

> Flight Recorder 22

v Java Application 1.16 x10°
Allocation in new TLAB 0
Allocation outside TLAB 0O

Java Monitor Blocked 1.16 x10®

Java Thread Park 0
> Java Virtual Machine 2,770
> Operating System 17
> Profiler 0

GetBeforeComputelfAbsent

v Events by type 7,904
> Flight Recorder 22
v Java Application 0

Mode Cnt Score Error Units Allocation in new TLAB 0
thrpt 9 7737446 .819 + 2522383.120 OpS/S Allocation outside TLAB 0
thrpt 9 783148861.986 + 56766616.378 ops/s Java Monitor Blocked 0
Java Thread Park O
> Java Virtual Machine 7,865
> Operating System 17
> Profiler 0
Start Time Duration End Time Event Thread Monitor Class
7/6/22, 3:08:32.052 PM 294.762 us 7/6/22, 3:08:32.052 PM icu.wwj.jmh.dangling.ConcurrentHashM java.util.concurrent.ConcurrentHashMap$No
7/6/22, 3:08:32.052 PM 560.148 us 7/6/22, 3:08:32.053 PM icu.wwj.jmh.dangling.ConcurrentHashM java.util.concurrent.ConcurrentHashMap$No
7/6/22, 3:08:32.053 PM 541.058 us 7/6/22, 3:08:32.053 PM icu.wwj.jmh.dangling.ConcurrentHashM java.util.concurrent.ConcurrentHashMap$No
7/6/22, 3:08:32.053 PM 552.800 us 7/6/22, 3:08:32.054 PM icu.wwj.jmh.dangling.ConcurrentHashM java.util.concurrent.ConcurrentHashMap$No —
7/6/22, 3:08:32.054 PM 530.897 us 7/6/22, 3:08:32.055 PM icu.wwj.jmh.dangling.ConcurrentHashM java.util.concurrent.ConcurrentHashMap$No —
7/6/22, 3:08:32.055 PM 507.443 ps 7/6/22, 3:08:32.055 PM icu.wwj.jmh.dangling.ConcurrentHashM java.util.concurrent.ConcurrentHashMap$No —
7/6/22, 3:08:32.055 PM 102.449 us 7/6/22, 3:08:32.055 PM icu.wwj.jmh.dangling.ConcurrentHashM java.utiI.concurrent.ConcurrentHashMap$NoE
7/6/22, 3:08:32.055 PM 492.129 us 7/6/22, 3:08:32.056 PM icu.wwj.jmh.dangling.ConcurrentHashM java.utiI.concurrent.ConcurrentHashMap$NoE
718199 2:NK:RD NRA PM 101 NAN 11 7/1R127 2:NR:22 NRA PM =

icttwwi imh danalina CanciirrantHachM iava 1itil eanciirrant (‘n@lrra/r\wgch[\j:n/ﬂ/[\ln////
=

\
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private double x = Math.Pl; {EEKIETF JMHSample_08_DeadCode.java

private double compute(double d) {
for (intc=0;c<10; c++)d =d * d / Math.PI;
return d;

}

@Benchmark
public void baseline() {
// do nothing, this is a baseline

}

@Benchmark

public void measureWrong() {
// This is wrong: result is not used and the entire computation is optimized away.

compute(x);

} A AY A3
MEHZER
@Benchmark Benchmark
public double measureRight() { JMHSample_08_DeadCode.baseline
// This is correct: the result is being used. JMHSample_08_DeadCode .measureRight

return compute(x);
pute(x) JMHSample_08_DeadCode.measureWrong

| g

Mode
avgt
avgt
avgt

Cnt

o1 Ol

EZRHiES%E IMH JRES samples

Score Error Units
0.437 + 0.001 ns/op —

9.902 + 0.019 ns/op
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Apache ShardingSphere Website : https://shardingsphere.apache.org
Apache ShardingSphere GitHub : https://github.com/apache/shardingsphere
Apache ShardingSphere Slack Channel : https://apacheshardingsphere.slack.com
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