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2. JBoss AS 2| M= Factors

— Application
— & 2 o]0
— EJB 20|
— Database
— Ho}

— Logging

- ZAHE
- JVM

— Profiling
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2. JBoss AS 2| M= Factors 2. Application

=
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a Application 2 C|E2 M
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2. JBoss AS 2| M= Factors

3. Web &|0]0]

O Apache 2} Tomcat

— mod_jk2E AIEEIX| &=

— LI=0l= mod_proxy = A

2= Wz A2 2|5 ApacheS 0| &35H012}.(mod_jk)

Firewall

Tomcat

Apache (mod_jk)
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2. JBoss AS 2| M= Factors 3. Web &0]0]
O Apache
mod_jk 2| configuration2 2H2lst2}
o I Apache Worker XYZ
« mod_jk 2AE 2=2slo{z} N
Jimages ] |
« jboss.com?| Webinarg &-&35}07 ap ! > E Tomcat |
E I« |_| / i
— Apache Httpd serverE 0|-&35}01 R Iy & v |
N Jdynamic E i
static content MH|AE St0{2} E > | | ©8Container | |
T s e

 loadE Z0{=C|.

— cache AlZ+2 =& st= mod_expireE 0|-&35t0{2}.

o HE}2X 2} proxy Mol 2= caching
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2. JBoss AS 2| M= Factors 3. Web &0|of

O Tomcat

- LEHoe=

« logging = =|A&2}5ALE 2L
« Connectors(http+ajp)oll AFE == ME=2| 4

< http Connector= A 5HX| 2=C}.

/= O] =& Fd st

« AJP ConnectorE 0| 235t= &

— JSP 2| =AM 5t
« Development 2=& ZC} (2 JSP 2 MfH{E S & I 5H7| M Z0f)
- JSPs & M Z ute s =Ct.

« JSPs 2| debug 8 = = otct (default:yes, classdebuginfo)

Tomcat4.x ECt5x H{MS CIEE
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2. JBoss AS 2| M= Factors 4. EJB #|0]0f

4 Pooling
Object7t AtE = 7| Mol HA HME Object 1&2 &= ehCl.
— Objecte| Y41t =7[stof| S017t= AlZhE Eofe o= UL
ol & SAtH
« http 2/ 21
« datasources

« EJBs

Client [———— - Pool

Client | — D
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2. JBoss AS 2| M= Factors Pooling and Queuing

Pooling and Queuing

e Pools have a

) : T
maximum size 150
Listeners Vit =My e ™
e Pools are a E 20 h 10
: = Threads e Connections
protection L il . . @
e Pools are a
source of — - > ()
queuing, max be
a bottleneck _f‘__' - @l > G]
e Needto be tuned .. ™) Wﬁ
e Very application ~ J
specific
\o y, s i

HTTF Server Application Server Datasource Database
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2. JBoss AS 2| M= Factors Typical Load Profile

Typical Load Profile
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2. JBoss AS 2| M= Factors

4. EJB &|0]of

d Bean invocation SAH A A

udd sComputer

http://localhost:8080/web-console

QFF -0 -2 @ m| *|TRE BEE ¥ FAMIA FRAD FE2¢ | Googl- -] [C zia

ey W Do as |Elass &

e} I@ Attp S localhost: 000 web—Canscles

M3 & naver &) mySingle £]eCamrus &) J0oss com & apachz @] Jakaitz &) Tarmcal &) XDoclet & JevaService Met &) CerverSide & 22 &) 2 71WIE &) MaverCafe Main (7 fesl |
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2. JBoss AS 2| M= Factors 4. EJB &lo|of

O Caching

- 7=

rok

220 25 7| A St S $tot. (Cache St 20| 7+ £t
— Database?| & 235t Lt serialization st= S 2 4 AL}

— CMP Caching 2 Commit Options (A/B/C/D) ol 2} M3 S M & 4= Ut

— Caching 2 A=z 7§ & = Hlo|& &S Atolof| UCE w2t Hjo[H LEZHMES HAZ2 E
23tk
— ZEHAH/EEILE 2 =2 Caching® BF=A| cache = OOl & X 37} A 0{0F L,
e %cC}T caching 2=2 11 A2 £X| 4k
« CMP EEE 71& =3 a9 Fol A= caching 2 & 5HX| &Ch

« Hlbernate / JBossCacheZ 0| -25l}2}.
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2. JBoss AS 2| M= Factors

Cache Invalidation — Commit Option D

e Use Case: 10000 Requests/Sec.

| | |
| | |
| | |
Cliant Client Client

N ‘ /

Entity Bean

Cache Commit Option D
r— """~~~ """~~~ "~~~/ = |

I Datenbank |] +——
!_____________________I Update

Q Cachet= 30=0|C} refresh = C}.
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2. JBoss AS 2| M= Factors 4. EJB &lo|of

Q CMP /Y

— Caching

—_—

- R 4O
- &S LT RES FOL
- DBe| H|o|E &= Etolde| M2K(d 3)

1. Find AlH™
Load AlA

2.
— CMT &4 & ?lsliA= JBoss 2412t RE7I0| =& &=siAM JEshH =k

ol
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2. JBoss AS 2| M= Factors 4. EJB &lo|of

Q CMP &4
— CMP Cache A2

« CachaMonitor & Bt=A| &A1 5} 510§0F ST}

jboss-service.xml
<mbean code="org.jboss.monitor.BeanCacheMonitor"

hame="jboss.monitor:name=BeanCacheMonitor"/>

« Cache AFE&(AIO|Z)E A A 51042}

o |5 ihoss.management.local
¢ [ jhoss.maonitor
- & jboss.monitorname=BeanCachetonitor

|#8| Snapshots

[Cache Snapshot for application 'null', container for bean 'Counter':
min capacity: 50

wax capacity: 1000000

caparify: 1000000

f heans scheduled for passivation: 0, Cache ZInapshot for application 'null', container
win capacity: 50
wax capacity: 1000000

C=T1iI!I 1aoaoan
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2. JBoss AS 2| M= Factors 4. EJB &lo|of
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2. JBoss AS 2| M= Factors 4. EJB &lo|of

O Locking Detection

—  EntityLockMonitor = &M 3} =0 210{of StCt,

jboss-service.xml
<mbean code=""org.jboss.monitor.EntityLockMonitor"
name=""jboss.monitor:name=EntityLockMonitor"/>

rok

— Contention -> Ct2 E&IA 0| Lockingo| Z2[7|& 7|cie| U= 4 el sict

* Lock Time

< ijjbuss.mnnitnr'
o= & jbhboss monitorname=BeanZachaeaonitar
¢ & jhoss.monitorname=EntityvLockionitor

:%ll ’;:Etraggte_c':'me”ders jawva.lang.String printLockMonitor{ )
| StateString

(] Sl o MBean Operation

(] hMedianvyaitTime

:% mz}:rf-l:enntenders wl

(] TotalContentions Total 1 e .
EJE JHDI-HAME ;ji‘; Contentions (Outs F"c:-ntenLders
|Drde rLocal |EI |EI |EI |EI
|Custome rLoocal |EI |EI |EI |EI
|ProductLocal |EI |EI |EI |EI
|Catego rvwLocal |EI |EI |EI |EI
|C-:3-unte rLocal |EI |EI |EI |EI
|A-::-::-:::-untLocal |EI |EI |EI |EI
|ItemLocal |EI |EI |EI |EI
|CartLocal |EI |EI |EI |EI
|Drde rItemlL,ocal |EI |EI |EI |EI
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2. JBoss AS 2| M= Factors 4. EJB &lo|of

— ghab ERINMAM Locking O] 2 R26H7}?
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2. JBoss AS 2| M= Factors 4. EJB &lo|of

O Locking
—  Locking2 HIO|E{e| FZ M2 FX| 5t7| 25l RUCE. standardjboss.xml / jooss.xml off U= Ztzte| CtE HIEH Z CIZ locking
HHE M Z0| 7h=3stoh
—  Pessimistic Locking & & (default)
2

. EWMEMO| LOjLi= Sok B g

A= locking = Ct.
7

o SAlof EAEMO| HZA| g 7= ZICchel Al =2 o 7= Rl & ShA| E C.(exclusive Lock)

—  Optimistic Locking & 24
.  SAlH¥ZE 523t
o ZE|29] locking Al Zt2 2= M & 0|Ct (database | synchronization F2 24 lock & 22| etCt)

—  Locking®le= &=

A
(e
rr
il

«  exclusive Lock 2 A5}

- HE M E/EdF Mo ofsl SAl H 20| 7SS

« SAlof 6424 72| Read Locks= & &8tCt.
- & Write Lock Al Read-Locks 0| Z2|X| 2+=Ct,
—  Read-only M2}
« Olo|Hel YM/AN/+HZ & &SHA| 2Z=Cl.(no ejbStore())
« E=AM |ock 2 Y stX| =Lt

—  7+535tH Read-only M&F2 ALSSICH(S 75 = OFAH HlO[E{ 2] E )
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2. JBoss AS 2| M= Factors 4. EJB &lo|of

(1 Database Connection Pools

oracle-ds.xml:

<local-tx-datascurce>
<jndi-name>DefaultDs</jndi-name>
<connection-url>jdbc:oracle:thin:fhost:1521:sid</connection-url>

<driver-class>oracle.jdbec.driver.OracleDriver</driver-class>

<min-pool-size>0</min-poocl-size>
<max-pool-size>20</max-pool-size>

<valid-connecticen-checker-c¢lass-name>
org. jboss . resource.adapter. jdbe.vendor . OracleValidConnectionChecker

</wvalid-connection-checker-class—-name>

<track-statements>true</track-statements>
<prepared-statement-cache-size>100</prepared-statement-cache-size>

5&
Rl
7
H1
i
o
Il

— O{EZ2[A o[ EZ et poolsizeE 7 'd5t042} (database Ol A X| ¥ 5t= 7 =1}

— statements € Eel Z 5104 2},

HAlolE 27X LES ek,

o

« HAEA 230 H7| =5 5t

M0

CF.

o

— prepared-statement 7 A| £ 0| &

o AME9| EAE T 2Ct insert Al 60%0| A MsSHALE T 2L
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2. JBoss AS 2| M= Factors 4. EJB &|0|0]

O JMS M= kAl

- SIS A E IMS 2B A Y2 0| 31a)

- SHAH EEE Y I 522M ZEE S4AH = AT

0

- HX 3.2.70|%F of At235}2L.
— A2 overloadE Tl5t7| ¢/l A MDB QI AE A 2| 7 =& X otst2}

«  SAlofl 10070 2|H MIX| & 1007 2| MDBOI| Al X 2|5t= 4 {2 7IX| 2X 71 2 S},
CPU, Database, Memory, Excution time

- gelHel & F5to] Mgt et

—

— Cl=E=Z Mg E0] = Hypersonic database € 0| &5tX| & =& sicl.
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2. JBoss AS 2| M= Factors 5. DataBase

(1 DataBase

— Database 2 7|0}& A 2512}

— H|O|=Y Indexs & & ™H|3IEE

rok

FCF.

Me
O o

2 M S 2|5t Database tools= 0| 25}2}.
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2. JBoss AS 2| M= Factors 6. Security

O Security

— JBoss Ml A| X| = 35t= Security CacheE 0| & gtCt.,

e
fjo
o
Il

« Authentication 2} Authorization 2220 /0] 2EEE E0|= A€
(LDAP, Database::*)

Hol

=

- web-console == 211 1tale| MBeans x| 3 sto{2}

Jtor
ol

« AuthenticationCache& 0| E5l=X]|

JBoss Perfomance Tunning
-24 -



2. JBoss AS 2| M= Factors 7. Logging

0 Logging
— JHLX}E 2| EF Application logging 7H0| =221 2 M| A| st Mg S}

* loglevel E = o™ HA[X|E HHX| &7 otct.

« system.out.printin()= ££

- =Z 2% logging2 1T = Shct,
- O E =AtH, Tomcate| = € 25!

— load HI2E 1t FHSH7| MO error 237+ U=X| &l etct,

— load HIAEA| EHAX|= 2EO& =elste)

| - i —
. Mmooz ZeHHES ¥2 & Ut
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2. JBoss AS 2| M= Factors 8. Clustering

O Clustering

e Elements: e Be careful:
v Load Balancing v It is easy to deploy
v Failover cluster designs that
v State Replication do NOT scale...

e Aspects: v Application needs
v Scaliability to be checked and
v High Availability prepared for

clustering
e Tips:

v Determine your
requirements

v Do not cluster if
there is no need to

JBoss Perfomance Tunning
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2. JBoss AS 2| M= Factors

9. JVM

JVM Tuning - Memory Areas

e Separation of memory areas in ,young" and ,old" generation

v
-l

4

v

JBoss Perfomance Tunning

Short-living objects in young generation (e.g. local variables)
Long-living objects are moved to old generation

Garbage Collection on a regular basis on young generation (Minor
Collection)

Full Garbage Collection in larger intervals (Major Collection)

Tenured
I den - -

Virtual
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2. JBoss AS 2| M= Factors

9. JVM

JBoss Perfomance Tunning

Parallel Garbage Collection

e More Efficiency for Multi-CPU Systems (2+Xx)
e Threaded Garbage Collection

Default Copy Collector Parallel Copy Collector

L I

Stop the World top the World
GC Timg
C Time L

L

A4

-XX:+UseParallelGC
-XX:ParallelGCThreads=<n>

4 GC Thread
J,Application Thread
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2. JBoss AS 2| M= Factors 9. JVM

Garbage Collection Analysis

e VisualGC,
comes with
JDK 5, can
also monitor
JDK 1.4
apps

e Repoting
and Analysis
of GC
activities

e Interpreting
output

JBoss Perfomance Tunning
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2. JBoss AS 2| M= Factors 9. JVM

dJVM 74 HEALE

— A H{ALO[E Application

fjo

¢l et C| = E %[} heap AFO|=T7H64MB) &}
— HE| CPUQ! & < Parallel GC € 0| &235}042}.
- 2EEHAY  HZ2z2| FHYA| H 22| Profile=2 =kl st2

— JDK 1.4 2Cl= Java 55 AHZAsHC

JBoss Perfomance Tunning
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2. JBoss AS 2| M= Factors 9. JVM

d JVM Tunning
- H22] 7= 4 X5

- O2z2| #2l= JVMol| 2|5l #he| = X| 2k 7 2hXtol| of s o 22| =7t 2l e &= Ut

— profiling 0| & 2 3}C},

Total Memory
900.000.000
700.000.000 —
500.000.000 —
Bytes used
300.000.000 —
100.000.000 —
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2. JBoss AS 2| M= Factors 9. JVM

4 Profiling
- =42 Sl EH L2 dsS &= 7 UL

— 22 SW : OptimizelT, JProble, JProfiler

— JBoss Production : JBoss Profiler

JBoss Perfomance Tunning
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3. EEH|AE Hints

0 2= B AH Hints
- MEHel REEHAYS SISHME

 Load VS. Concurrent Load

— M HAEE ?|5t0{ Pools 8| 7il=& x| 3 5t012}
« web server pool, DB connection pool, http/ajp Thread pool

* poolE ALE L Z2M HEe4 sif Zoll =F0| ElCh
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5. references A=

e JBoss Knowledge Sources
v JBoss Documentation, JBoss Tuning Guide
v Wiki
e JBoss Products to have a look at
v JBoss Cache
v Hibernate
v JBoss Profiler
v JBoss Network Enterprise Manager — Monitoring
e Links
v Sun VM Garbage Collection Tuning Guide
e http://java.sun.com/docs/hotspot/
v Download this presentation
« wWww.jboss.com/events/jbossworld

e Book
v Performace Analysis for Java Websites (Addison-Wesley)
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Extra Material

Java Virtual Machine Tuning

e JVM configuration can also be a key factor for performance

v

v
v
v

v’

Default values inappropriate for server side J2EE-Applications
(esp. Java 1.4)

JVM: abstraction layer between Code and OS
Unreferenced objects get removed by JVM Garbage Collection

Limited influence of the developer, no manual memory
allocation and release (like in C / C++)

Garbage Collection is executed in intervals

e Sometimes whole JVM is suspended for garbage collection
(= also your application) for several seconds!

v

v

JBoss Perfomance Tunning

Garabage Collection behaviour can be influenced by JVM
parameters

Need to find out own configuration for your specific application
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Extra Material

JVM Options — Excerpt

e General Options:

v -Xms512m (initial Heap)
v -Xmx1024m (max. Heap)
v -XX:+DisableExplicitGC (prevent System.gc())
v -XX:+UseParNewGC (Multi-CPU-GC!)
v -XX:+UseConcMarkSweepGC (Concurrent Collector)
v -XX:NewSize=128m (young generation initial)
v -XX:MaxNewSize=196m (young generation maximal)
v -Dsun.rmi.dgc.server.gclnterval=3600000 (RMI gc. only once an hour)
v -XX:+AggressiveHeap
e GC-Output:

v’ -verbosegc

v =-XX:+PrintGCDetails

v =-XX:+PrintGCApplicationStoppedTime
v -XX:-PrintTenuringDistribution

v =XX:i+PrintGCTimeStamps

v -Xloggc:/foo/bar/gc.log

JBoss Perfomance Tunning
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