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What are the

typical root causes
you most often
expenence’

44% Don't know
Slow/unreliable -
: el
third party entities | Excessive disk 10
38.6%
Too many database 1 0/
queries ° o

1.7% Other

Figure 1.16

Inefficient application code

Excessive network 10 | 12.9%

> Excessive memory churn 106% *pooling thresholds/ 7.6% HTTP session bloat
L REBELLABS "y )

request throttling
by ZEROTURNAROUND

'Answers were mulitple choice, so the numbers don't add up to 100%. Deal with it ;)
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@BenchmarkMode (Mode.SampleTime)
@Warmup(iterations = 5)
@Measurement(iterations = 10, time = 5, timeUnit = TimeUnit.SECONDS)
@Threads(24)
public class SecureRandomTest {
private SecureRandom random;

@Setup(Level.Trial)
public void setup() {
random = new SecureRandom();

@Benchmark

public long randomWithNative() {
return random.nextLong();

@Benchmark
@Fork(jvmArgsAppend = "-Djava.security.egd=file:/dev/./urandom")
public long randomWithSHA1() {

return random.nextLong();



JMH Result Example

# Warmup Iteration 1: 0.057 £(99.9%) 0.003 ms/op
# Warmup lteration 5: 0.053 +(99.9%) 0.002 ms/op
lteration 1: 0.062 £(99.9%) 0.002 ms/op
iteration 10: 0.057 +(99.9%) 0.004 ms/op
Histogram, ms/op:

[ 0.000, 5.000) = 3997132

[ 5.000, 10.000) = 3938
[10.000, 15.000) = 1074

Benchmark
Native 2946835 count
Native-min =10 ms/op

Native-p0.50 0.001 ms/op
Native:-p0.9999 6.824 ms/op
Native-max 278.397 ms/op

SHA1 6151975 count
SHA1-min =10"* ms/op
SHA1-p0.50 0.002 ms/op
SHA1-p0.9999 6.298 ms/op
SHA1-max 391.459 ms/op
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logger.info( “Hello {}" ,name);

SN ? FHEXEFZE -- MessageFormatters

. |

for (L = 0; L < argArray.length; L++) {
j = messagePattern.indexOf( “{}" , i);
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Oracle JDK X/N\iRARES, JDKS8
o o . u20, 669 bug fix
https://en.wikipedia.org/wiki/Java_version_history u40, 645 bug fix

u60, 480 bug fix
ul02, 118 bug fix
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JDK7

ud0 , &E£pJMC , 621 bug fix
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u80 , &ZF—"1NRZEA, 104 bug fix
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SNEXAVIAIA) : -XX:FreqInlineSize=325 Byte
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JITWatch
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seldomAccessPath();

}
2. final<E=FEIREL ? No , JITACHASEE LK



https://github.com/AdoptOpenJDK/jitwatch/
https://github.com/AdoptOpenJDK/jitwatch/
http://rongmayisheng.com/post/%E6%80%8E%E6%A0%B7%E8%AE%A9%E4%BD%A0%E7%9A%84%E4%BB%A3%E7%A0%81%E6%9B%B4%E5%A5%BD%E7%9A%84%E8%A2%ABjvm-jit-inlining

FRPUERE |, IREME | RRHEREREE




IVMZ2§ - [RIU

Bi8E—SFFERBIF ? Cassandrafy jvm.options

REFIF : T2 FFEIZooKeeper
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E&i\éﬂﬁtﬁﬁ%ﬁj . -XX:-UseBiasedLocking
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int<->Integer, BMAZEF-128 ~127 , IREGFKAIMNFEREF4%QPS

XA BRFNVMGoHSEET



http://calvin1978.blogcn.com/articles/jvmoption-2.html
http://calvin1978.blogcn.com/articles/jvmoption-2.html
http://calvin1978.blogcn.com/articles/jvmoption-2.html
http://calvin1978.blogcn.com/articles/jvmoption-2.html

K@H%Eigﬁﬁﬂg, -XX:-OmitStackTracelnFastThrow

JDKEYLf , KREEERIDKEEABFIENESStackTrace
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2G  +1000 *1M  + 256M + 48/240M  + (~2G) = 5.5G (3.5G)

WAT .  FiflavaXix , BUASYIERFRIL/64
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-XX:MaxTenuringThreshold , EiIA/915

Old GC
CMS vs G1 ? - Rz 8 1=

GINEIBRISEHEILENTE , ATAER.

S

System.gc()

AEZEE | -XX:+DisableExplicitGC (No !)
HBCMS:  -XX:+ExplicitGCInvokesConcurrent

1. YGCAESTW , XiEFull GCRIA]

g CMS GC(IE=) 5 Full GCERRY)
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1. GCRYZI , ALERANIRINEERIRTIE]

2. VMBS , AALERGC

JIT , Class Redefinition(AOP) , EXiB{m[EEd , Thread Dump...
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-XX:+PrintGCApplicationStoppedTime
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[Times: user=0.29 , sys=0.00, real =0.015 secs]
Total time for which application threads were stopped: 0.0154 seconds

sys cpu time = 0
real cpu time = user cpu time / GCZAZEL
application stopped time = real cpu time i : CMS GCHZE

GCZ#28% = 8 + (Processor - 8) (5/8), e.g. 24#ZA1 /918 HMZEARE CMS-concurrent-* BYMER

THECMS Ltk E A&
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SN\/tmp/hsperfdata>z{44ai ? |  SAGCHEHS, ?
ERMGCEsat | T . JGEEHN /dev/shm B

(tmpfsIEIGZE S )

-XX:+PerfDisableSharedMem
(B Swap ? HAFICPU ?
5 e
vm.swappiness = 1 T * RESTHEMEAWHTE

BARAXEEFECPU , FHcgroupRHl
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-XX:-UseBiasedLocking -XX:-UseCounterDecay -XX:AutoBoxCacheMax=20000
-XX:+PerfDisableSharedMem(B]15E) -XX:+AlwaysPreTouch -Djava.security.egd=file:/dev/./urandom

RFER/IMER(UDK7)

-Xms4096m -Xmx4096m -Xmn2048m -XX:MaxDirectMemorySize=4096m
-XX:PermSize=128m -XX:MaxPermSize=512m -XX:ReservedCodeCacheSize=240M

CMS GC 8

-XX:+UseConcMarkSweepGC -XX:CMSlInitiatingOccupancyFraction=75
-XX:+UseCMSiInitiatingOccupancyOnly -XX:MaxTenuringThreshold=6
-XX:+ExplicitGClnvokesConcurrent -XX:+ParalleIRefProcEnabled



IVMZ24 .

seRflF(2)
IO

GC Bi& fBX

-Xloggc:/dev/shm/app-gc.log -XX:+PrintGCApplicationStoppedTime
-XX:+PrintGCDateStamps -XX:+PrintGCDetails

Fm HE HEX

-XX:-OmitStackTracelnFastThrow -XX:ErrorFile=${LOGDIR}/hs_err_%p.log
-XX:+HeapDumpOnOutOfMemoryError -XX:HeapDumpPath=${LOGDIR}/

JIMX 18X

-Dcom.sun.management.jmxremote.port=${JMX_PORT} -Dcom.sun.management.jmxremote
-Djava.rmi.server.nostname=127.0.0.1 -Dcom.sun.management.jmxremote.authenticate=false
-Dcom.sun.management.jmxremote.ssl=false
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Array BaseBUEE SV EEMIIAL A/ 5|EIRE ANl ER
e.g. ArrayList, HashMap HEINISSEE (BER vs Bi) TR
BRTENS+S0%SHIT & XISE LA EFRGBES

Big JSON
WeakReference

SEEMapl75%INEEF
0]

23

XJSREH AR SRAVEFAL RFL ECHIIUL

NI E RN Ers B —E Ay Sy R g
Bl BRI SR AR AL A SRAE fciagﬁjféﬁf R RREA | SREAEERER
A2t T , Netty MRt R TLABSRIRI 9 BLIHEE

SCPR ERIAZE | SfinalZox

Thread SafeXysR , £/FEH, 20JSON Factory $§J:fj\@ai%g|3§% , %%E%GCE
3EThread Safe3d5: , ThreadLocalZF, fSimpleDateFormat H FHEEHSER | BUETE  WUR
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Nt vs Integer

4 bytes vs 16 bytes,
Javaidgez/\16 bytes , 12 bytesfEEheader , %8 bytesxd3F
GEAPHZO |, ER IS

AtomiclntegerFieldUpdater vs Atomicinteger

Netty KEERALLGE , RBIEEEZ.
BENS , SNEEEMRT : int + 7258 updater vs Atoimicinteger

TAKIPI

ArrayList vs LinkedList

Array-BasedfVBzE , BEREEHEFBISR (4 bytes per element) , T ERELELEFHERYI(EFITIUINEL)
Pointer-Basedf9&zs , &1 tEENodeXixR , EESEIENSE NEIET RAYETT (24 bytes per element)
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StringBuilderfiJEiE

4 129 MR sRaErns NG ?
StringBuilder sb = new StringBuilder();
for(int i=0;i<129;i++){

sb.append("a");
}

MERAL6ZFFFS , append(idiedh , 4xkirsa4) , 16 + 32+ 64 +128 + 256 = 496

StringBuilder.toString() => return new String(value, 0, count)

SHEE 4964129 = D25 =& nETr N1EEL
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LiferayAyStringBundler :

append Bt5cAfEchar[] BimiN , mEAString[] 1% ,
ERITE— 1R RKEBRBBchar]] , BRTT &.
BigDecimalfJStringBuilderHolder :

e EMAE—StringBuilder , [@— char[] ,
EIREE countEMHERDA,

StringBuilderfE 48257 = FHIIEFHAF)
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EnumMap JRFEBIES
LAtrzERYoridnal ) 3 MREARIAVEAE |, theeS=SaE (E
{8 , Map.get(Object o) S RAIZSELFIHT AKFUHashMapifs : JDK, FastUtil, Goldman
Sachs. HPPC. Koloboke5Trove
GuavaCache
o e key ARS8
= JWeakRef HashM
Szt T SR A + 2 1) $E A
MANEBARIFF Rt % |, EeeS=saB (E
{iiithashCode()5equals() i, RiitE
R ERESE

AN EIFhashCode (e.g. String)

SMESFET , Map Ryt kY
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1. Holderss58 &2 2. Mrxs
HETZ , FIFClasssLoadernEk2Eh98i B sIFFRIIME | BIEHEER
private static class LazyObjectHolder { 3. J__Eﬁm—l%l 5£E|"J DoubleCheckLockin g
static final LazyObject instance
= new LazyObject ();
} BrLLEHERF , TEENX Ivolatile

rEiBvolatileLE£F 2 IFIIXISIES ERE

Java BHIEREX T A2 by ifkhang


http://www.race604.com/java-double-checked-singleton/
http://www.race604.com/java-double-checked-singleton/
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A GCHIZRIE — —ESEpIRYISERX

=a/fK

String.intern() =5 ERXE

[T

FiIE  BEENFFTHRENAE—S| A

>

ZBEA , — 1 "HashMapF == FFERith
HREEBEKIPFEIIRT , BEENFEH

String.inter()[Z#k AN TZEZF ARG, ?

ZBGC, IREHRIRHT ?
EE SERMBIRAK , Wi it
ByteBuffer.bytes()<-> Objectfly FFHI{L, or FALAHRIERHS


http://calvin1978.blogcn.com/articles/string-intern.html
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synchronized REFEAYISR
(RIFEGRMARRIPAEE

(BINRE S EERIRIE R
A EEFAEN

ReadWriteLock
St AT, BREIEE

BlockingQueue

ArrayBlockingQueue : £F—HEHH
LinkedBlockingQueue : BASLEA EEFRFE A

JS 5l
ConcurrentHashMap
3 ENEK 1 63

LongAdderypks)

K&AtomicLong
THET RS cell

BYERTHERrA cell3}A0




JODD CachefiiiiEs
o ©®
AbstractCacheMap LRUCacheZJ-LinkedHashMap

public V get(Object key) {
Node<K,V> e=getNode(hash(key), key)

/ARREIRFERETTRERRINAE | AFEHRIE
if (accessOrder)
} afterNodeAccess(e);

return e.value;

public V put(K key, V object) { }

writeLock.lock();
CacheObject<K,V> co = new CacheObiject(...);

// TEINED EIEKey |, (BHEREM EHARIA
if (isReallyFull())

pruneCache();
cacheMap.put(key, co);
writeLock.unlock();

public V get(K key) {
readLock.lock(); //EE81 , AI#FFAIE
CacheObject<K,V> co = cacheMap.get(key);

readLock.unlock();



Foid(lock —free)/F5251=F (wait-free)
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for(String name :list){
}
for (Iterator i=list.iterator(); i.hasNext(); X i_""“"""“"""“"""“"""“"“i
String name = I.next(); IBREREE  SNTUSE |
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for(int i=0,size=list.size(); i<size; i+ +){

String name = list.get(i); | PEI— T lteratornyglE

ArrayList.get(i) vs ArrayList$ltr.next()
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H17a< : ./btrace $pid HelloWorld.java

20nMethod(clazz = "+com.vip.demo.OspFilter”, method = "doFilter”, location = @Location(Kind.RETURN))
public static void onDoFilter(@ProbeClassiName String pcn, @Duration long duration) {
if (duration / 1666668 > 1)
println(pcn + ".doFilter:" + (duration / 16606668));
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