/C ; FRANKFURT, GERMANY

Liferay Performance Tuning

Tips, tricks, and best practices

Michael C. Han
Liferay, INC

Liferay Europe Symposium @) £




Why?
+ Considering using Liferay, curious about performance.

* Currently implementing and thinking ahead.
* Running Liferay in production but would like to improve.
* Living the dream. Just need a place to nap after lunch.
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This talk covers...

1. Strategy

2. Holistic Performance

3. High Level Portal Tuning
4. Runtime Settings
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This talk does not cover... R A ©)

» Step by step of performance profiling
* Configuring your Liferay cluster
* Designing your High Availability environment

* Assessing the performance which users experience
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Performance Strategy
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What's your goal?

A few people, some cargo, some of the time

LIFERAY EUROPE SYMPOSIUM




What's your goal?

Lots of people, 24/7, high throughput, reliable
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What's your goal?

Big data, heavy process, serious integrations
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When to consider performance...

Make it Work, Make it Right, Make it Fast

Development Lifecycle
+ Architecture/System Design
* Implementation Phase
* Quality Assurance

* Deployment
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Holistic Performance
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Beyond the Portal

* Application server * Content Delivery
resources Networks

* Database deployment ¢ Enterprise Services
architecture (search, web services,
etc)
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Content Delivery Networks ~ @ % & % @

* CDNs Replicate content  * Enable with

to servers closer to end cdn.host.http and
user to reduce latencies cdn.host.https

* Load static JS, images,
etc. outside Of Portal =Ei!====!===...EEEEEE§i=
Application Server o |

* Reduces load on =
application servers
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Application Server Resources @i & % @

Monitor application server threads
* Do not rely upon “auto-sizing”, could lead to “auto-

thrashing”
* Fast transactions imply 50-75 threads.
* No more than 200-300 threads

Monitor JDBC connections
* Initially size for 20 connections.
* Adjust according to monitored usage

LIFERAY EUROPE SYMPOSIUM

mm



v w b h
||| | Java Monitoring & Management Console - pid: 9320 org apache cafalinastartup Bootstrap stat . H@g

|2 Connection Window Help

- |8

L

‘ Overvizw | Memary | Threads | Clsses | VM Summary ‘ HBeans ‘

@

.

!

4 [

\& Connection Window Help
Overvie | Memory |Threads | (Clsses | WM Summary| MBezns ‘
B}, Catdna +| | Atrbute values
B, Cae F
&l Comec Name Vale
B8 514 LRIEncadig
B8 0 aptCount 1m0
4 3130 E|| jaddress
ttributes dguritm
- Operatins dlowTrace fake
Hotfcators pufferSe 04
5 |, DataSource | ephers
2/ dzsshame
EI denthuth
3L vasg i || [onmresson off
Bf@ chellf || ponnectoninger g
-Mirhty || connectonTinenut 20000
& Operatc || (onnectionpladTmeut 000
lothat || GeeblenoadTmeaut frug
| Depoyer ptySessiorPath fake
@ Engne encbleLokups fake
| Fity keephivTmeout g
- |, Gobaequestirocesy || keyhles
-y Host ==
L Yetander i

i

-, Cataling & || Attibute values
B ) Cacte T
5| comectr Name Value
9 5143 madlat 1
wH g || irEvicteldeTmetls 1500000
5“'@8150 * || mintde 1
--Attributes modelerType orgapache,tomezt, dhap.dbep. BasicDataSaurce
it Operatons numActive 0
¥ Notfcatos nnide 3
= DataSource || junTestsPerEvictiorfun 3
=l passiord iferay
. lcahst nouPreparedStatements fake
= t sl || femovetbendaned filse
5@ et || FemovedoandomecTimeaut 0
“ ‘estinBoon fake
“Operaﬁc testOnRetum faee
e Noffcat || hestihielde fake
- . Deployer timeBetweenEvictiorAunshils 1
-8 Engne ul idocmysal: focahost: 3306 fportal_runkhuselnicode=truedchara. .
- Fiter Username iferay
- | GlobaRequestiracessor valdatonQuery ‘
- | Host
p ‘Jer;andler —

LIFERAY EUROPE SYMPOSIUM

ME




Database Read-write Split

Benefits Implementation
— Optimize databases — Deploy two data sources,
separately for one read and one write
reading and Wr|t|ng — Add META-INF/dynamic-
data-source-spring.xml to

— Scale databases list of spring
separately configurations

— Enable replication
between DB servers
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Don't Neglect the Database

Database - MySQL

Buffer sizing to match size and load
* Key buffer

Sort buffer

Read buffer

Caches

Query caches

Thread caches

Database - Oracle
Oracle RAC and Oracle Name Service
Oracle Statistics Pack

Oracle buffer sizes (transaction and rollback logs, etc)
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Database Sharding

Benefits Implementation
— Split data along — Configure an appropriate
logical divisions shard selector in

: ortal.properties
— Common technique i PToP

used by SaaS
providers (e.g.

— Configure list of shard
data sources

— Add META-INF/shard-

Google Apps, data-source-spring.xml to
Salesforce, list of spring
Facebook, etc.) configurations

— Liferay shards along

portal instances
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Database Sharding
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logical divisions shard selector in
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Enterprise Services

* Performance of your
enterprise services matter!

33333

° SOI—R replaces I—Iferay’S Portal Portal Portal Portal Portal
embedded Lucene

* Enables scaling of search
separately from portal

* Built-in index replication SR s
scheme
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Portal Tuning
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Portal Tuning

 Servlet Filters

* Performance Properties

* Caching
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Filters are friends?

* Servlet filter decorates each HTTP request
* Liferay ships with ~30 servlet filters

* Deactivate the filters you do not need:
AuditFilter, MonitoringFilter, CASFilter, NTLMFilter,
NTLMPostFilter, OpenSSOFilter, SharepointFilter

* Deactivate in portal.properties
°LR 6.0 EE and LR 6.1 introduces improved servlet filter
configurations
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Filters be gone!

Deactivate in portal-ext.properties:
com.liferay.portal.servlet.filters.sso.ntim.NtimFilter=false
com.liferay.portal.serviet. filters.sso.ntim. NtimPostFilter=false

com.liferay.portal.serviet. filters.sso.opensso.OpenSSOFilter=false

* Pre-LR 6.1, comment out in web.xml
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Performance Properties

* Default configuration in portal.properties is set to
optimize performance

* portal-developer.properties makes life easier on
developers

* theme.css.fast.load=false

* theme.images.fast.load=false

* javascript.fast.load=false

* combo.check.timestamp=true

* Search portal.properties on “performance” for other
tips
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Developer Tricks

* Performance configuration can make troubleshooting
a production instance more difficult

* Manually add request parameters as a temporary
workaround

* css _fast load=0

* images fast load=0

* js _fast load=0

* strip=0

* Firebug
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Caching Overview

Improves application Facilitates horizontal vs
scalability vertical scaling

* Reduce database utilization * Sun E15K >S1MM per

and latency server
* 2 Dual CPU, Quad Core <
* Reduce overhead due to S10K per server

object-relational impedance

* Reduce expensive object
creation and excessive
garbage collection
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Caching in Liferay

L1 — “chip level cache”

Request scoped cache

L1 Cache
L2 - “system memory”

Constrained by heap size

L3 — “swap space”

Equivalent to virtual
memory swap space
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Liferay L1 Caching

* Improve concurrency by caching to executing thread.
* Prevent repeated calls to remote caches.
* Reduce object cloning within L2 caches
* Ehcache clones a cached object before providing to cache
clients.
* Able to accept a short lived “dirtiness” of data.

* Permission cache

* Service value cache
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Your own L1 Caching

* All ServiceBuilder generated services can automatically leverage Liferay’s L1 cache
* Automatic clearing of all Liferay L1 caches

* Cache via AOP using ThreadLocalCachable method annotation:

@ThreadlLocalCachable
public Group getGroup(long groupld)

throws PortalException, SystemException {

return groupPersistence.findByPrimaryKey(groupld);
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L2 and L3 with Ehcache

Advantages

Cache expiration algorithms
— LRU (least recently used)
— Timeout

Cache coherence resolved via
replication algorithms

— Asynchronous vs.
Synchronous Replication

— Key vs. full object replication

Can be paired with disk
overflow/swapping for larger
caches

Easily add BigMemory to
configuration (LR 6.1 EE)

Disadvantages

Cache size dictated by JVM
heap capacity

Each JVM maintains a copy of
the cached data.

Difficult to control cache size
(out of memory error)
Requires careful tuning of
cache element count
Increased file IO due to
swapping.

Potential degradation with
growth of swap file sizes.

LIFERAY EUROPE SYMPOSIUM

mm



Your own L2/L3 cache

« Add your own L2/L3 cache elements using Liferay
utilities
— Determine a unique cacheName
— Generate a unique objectKey
— Update the cache elements within your LocalServicelmpl

Object value = SingleVMPoolUtil.get(cacheName, objectKey);
Object value = MultiVMPoolUtil.get(cacheName, objectKey);

« Best implemented after profiling indicates bottlenecks
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Caching Configuration

Configure cache sizes and time to live
<cache
name="com.liferay.portal. model.impl.Userimpl"
maxElementsinMemory="10000"
eternal="false"
timeToldleSeconds="600"
overflowToDisk="false"

/>

Configure disk overflows
<cache

name="com.liferay.portal.model.impl.Userimpl"
maxElementsinMemory="10000"
eternal="false"
timeToldleSeconds="600"
overflowToDisk="true”
maxElementsOnDisk="10000000"
diskPersistent="false”
diskExpirationThreadIntervalSeconds="120"
/>
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Monitoring Cache Statistics

Overview I Memory I Threads I Classes I WM Summary | MBeans | ==

. java.util.logging - Attribute values
net.sf.ehcache

| cache Mame Value
. CacheConfiguration AssodatedCacheMName
. CacheManager || |CacheHits ]
; @ liferay-multi-vm CacheMisses 0
@ liferay-single-vm DiskStoreObjectCount []
. CacheStatistics InMemoryHits ]
, liferay-multi-vm MemoryStoreObjectCount (1
-8 com.liferay.portal.kernel.dac.orm.EntityCache. com liferay. portal. model.impl. AccountImpl ObjectCount 1
[=8A tiributes OnDiskHits o
--StatisticsAccuracy = StatisticsAccuracy 1
--StatisticsAccuracyDescription StatisticeAccuracyDescrip... [Best Effort
- CacheHits
- InMemaoryHits
--OnDiskHits
- CacheMisses
- ObjectCount
- MemoryStoreObjectCount e
--DigkStoreObjectCount
--AssocatedCacheMame
[+ Operations

=H- @@ com.liferay.portal.kernel. dao. orm. EntityCache. com.liferay . portal. model.impl. CompanyImpl
. E-Attributes

-Operations

@ com.liferay.portal.kernel.dao.orm.EntityCache. com. liferay. portal.model.impl. ContactImpl
@ com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portal.madel.impl. GroupImpl
& com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portal. model.impl. LayoutImpl
& com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portal. model.impl. LayoutSetImp
@@ com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portal. model.impl. PasswordPolic
@ com.liferay.portal.kernel.dao.orm.EntityCache. com . liferay. portal.model.impl. PortietImpl
@ com.liferay.portal. kernel.dao.orm.EntityCache. com.liferay. portal. model .impl. PortietPrefere
8 com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portal.model.impl. ResourceActic
@@ com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portal. model .impl. ResourcePerm
@ com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portal.modelimpl. RoleImpl

& com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portal. model.impl. ShardImpl

& com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portal.model impl, UserImpl

@@ com.liferay.portal.kernel.dao.orm.EntityCache. com.liferay. portliet. asset.model .impl. AssetE
@ com.liferay.portal.kernel.dao.orm.FinderCache. Users_Groups

@ com.liferay.portal.kernel.dao.orm.FinderCache. Users_Oras -
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Configurable Replication Techniques LU N i ©)

Default Ehcache Replication Liferay Portal EE Replication
* Easy to configure * Replication requests
* Multicast discovery with assigned to queues based
RMI Replication on priority.
* Difficulty in scaling beyond * Thread pools perform
8 cluster members. replication.

* 1 replication thread per

cached object
200+ cached entities = 200+
replication threads

* (ClusterLink for event
replication
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L2 and L3 via Data Grids

Advantages Disadvantages
Each partition contains unique  Generating collision-safe keys
cached elements consumes CPU
* Coherence no longer a * MD?5 hash key
concern

Slower than in-memory caches
Unlimited cache sizes

* Expand total cache by adding  Cache performance impacted
another shard by network performance.

Cache fault tolerance
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Available Implementations

Terracotta Memcached

* Highly scalable, commercial ¢ Popular open source
open source solution. solution used by Facebook,

* Supports both partitioned Google, etc.
and replicated modes * Max 2MB cached object

* Rich set of monitoring tools Size
to manage cache * Use multiple languages to
performance. access cache

* Partitioned cache: 1 cache * “Roll your own” tools and
per entity strategies

* Cacheis 1 large cache, no

segments per object
LIFERAY EUROPE SYMPOSIUM
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Runtime Tuning

 JVM Parameters

* Monitoring

* Assessment
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Not Just Max and Min

Java VM — beyond -Xms and -Xmx
Do not rely upon “automatic GC tuning.”
* Carefully tune your young and old generation
Garbage collector algorithm choice critical
* Generational vs parallel vs CMS vs G1
Perform detailed heap tuning: young generation, survivor spaces, etc
Number of threads/CPUs dedicated to GC execution

JVM vendor does matter!
* |IBM vs JRockit vs Sun

-server -XX:NewSize=700m -XX:MaxNewSize=700m -Xms2048m -Xmx2048m -XX:MaxPermSize=128m -
XX:SurvivorRatio=20 —XX:TargetSurvivorRatio=90 —XX:MaxTenuringThreshold=15 —XX:ParallelGCThread=8
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Common JVM Parameters LR ©)

# NewSize, MaxNewsSize: The initial size and the maximum size of the New or
Young Generation.

» +UseParNewGC: Causes garbage collection to happen in parallel, using multiple
CPUs. This decreases garbage collection overhead and increases application
throughput.

» +UseConcMarkSweepGC: Use the Concurrent Mark-Sweep Garbage Collector. This
uses shorter garbage collection pauses, and is good for applications that have a
relatively large set of long-lived data, and that run on machines with two or
more processors, such as web servers.

# +CMSParallelRemarkEnabled: For the CMS GC, enables the garbage collector to
use multiple threads during the CMS remark phase. This decreases the pauses
during this phase.

» ServivorRatio: Controls the size of the two survivor spaces. It's a ratio between
the survivor space size and Eden. The default is 25. There's not much bang for
the buck here, but it may need to be adjusted.

» ParallelGCThreads: The number of threads to use for parallel garbage collection.
Should be equal to the number of CPU cores in your server.
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Monitoring - VisualVM

VisualVM 1.0.1

h | & GC Tuning & Help

rApplication Information Compile Time: 1050 compiles - 15.568s
1 Yy
Class Loader Time: 10628 loaded, 0 unloaded - 9.540s
i

GC Time: 4 collections, 928.407ms Last Cause: unknown GCCause

Alive  Elapsed Time: 8m 26.639s

Java Command Line: org.apache.catalina.startup_Bootstrap start

ssLoaderLogManager -Djava.util.logging.config.file=D.'serversiifera &

Eden Space (307.250M, 307.250M): 38.626M, 4 collections, 928.407ms

I'SUTWDT 0(38.375M, 38.375M): 22.166M

Java VM Arguments: -Djava.utillogging.manager=org.apache.juli.Cla [
rPerm=— rEden {

|'Sunii\mr 1(38.375M, 38.375M): 0
1

_Su ————
I
rs1

"Perm Gen {128.000M, 63.750M): 63.612M

rParameters
Tenuring Threshold: 4 Max Tenuring Thres... 4 Desired Survivor Siz... 20119552 Current Sunvivor Siz... 40239104

rHistogram
1]
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Monitoring — Lambda Probe

lpl’O Be Version 1.7b running on node10, UP for & days 23 hours 44 minutes

JVM memory usage

Applications Data Sources Deployment Logs Threads Cluster System Information Status Connector stats Quick check
j’b Advise Finalization
CURRENT MEMORY USAGE Bil SYSTEM INFORMATION
NAME USAGE SCORE FLOT USED COMMITTED MAXIMUM INITIAL GROUR Overview
3 P50ldGen O ) | | 2.86Gb 3.00Gb 3.00Gb 3.00Gb HEAP o
= Memory utilization
S8 PS Perm Gen G ) &} | 175.14Mb 178.00Mb 256.00Mb 22.00Mb NOM_HEAP
%) Ps Survivor Space G ) (@ 72.67Mb 128.00Mb 128.00Mb 128.00Mb HEAP SRR T EILEE
%3 Code Cache o ) 48 | 38.70Mb 39.00Mb 48.00Mb 2.44Mb MON_HEAP 0S information
% PS5 Eden Space [ ) 271.25Mb 768.00Mb 768.00Mb 768.00Mb HEAP
< P @ Wrapper control
S8 Total O ) (§8 | 3.41Gb 4.09Gb 4.17Gb 3.90Gb TOTAL
MEMORY USAGE HISTORY
PS Old Gen . PS Perm Gen - PS Survivor Space
2,000,000,000 . f||| }I i "’:"'| rt"ll 'I I " I L W I 125,000,000
i ' "“' 150,000,000 100,000,000
2,000,000,000
100,000,000 75,000,000 1 | | ll [I 'l
50,000,000 {
1,000,000,000 ‘
50,000,000 25,000,000 ||“" »“ih'll . || |
o o
10:00 11:00 10:00 11:00 10:00 11:00
Code Cache v PS Eden Space - Total
40,000,000 ;
.00, 4,000,000,000 1 4t 4 s bk b d
750,000,000 { 1|l ;}I I‘J,'\,“-UI', r1.‘|" l*'rlll A ,'-||'.
30,000,000 | J I ' i 2.000.000.000 1 [ 111 " rl- TIRACER
20,000,000 500,000,000 1 | |'| !l I[ I.| ‘ T ...I.I._I 2.000,000.000
|
10,000,000 250.000.000 WWM |l| 1' ||]Hﬂﬁ| 1.000,000,000
| !

10000 10:30 1100 11:30

1000 1100

10000

1100

| Applications | Data Sources | Deployment | Logs | Threads | Cluster | System Information | Status | Connector stats | Quick check|

Copyright 2005-2007. Do you have any questions? or suggestions? Visit us at http://www.lambdaprobe.org
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JVM and the OS

Monitor CPU and virtual Monitor network and disk
memory utilization 10
e vmstat shows CPU and e jostat shows disk
memory utilization utilization and 10
e mpstat shows the performance
performance of each e jfstat shows network
core/thread of a CPU interface performance
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CPU Monitors

mpstat
fuerage:  CPU

ferage:  all 73.92
fverage: 7.
fverage: 1 .o
Ruerage: 2 1.0
fverage: I 138
fuerage: L7889
fverage: 5 0%
fverage: b 78.63
fverage: 1 6.8
fverage: §
Average: 9 7430
fuerage: 10 79.58
fuerage: 11 £9.64
ferage: 12 79.14
ferage: 13 774
ferage: 14 7849
verage: 15 603

%user %nice

%505 %iowait

1.62
1.4
1.69
1.52
.75
1.52
1.7
1.5
1.92
1.5
1.67
1.4
1.1
1.50
1.1
1.52
1.8

3.00
3.00
8.5
3.00
3.00
3.00
1.0
3.00
3.00
3.00
8.8
3.00
8.8
3.00
8.5
3.00
3.00

Hry fsoft %steal

0.00
5.00
8.1
.11
0.08
0.1
8.1
.1
5.00
5.00
g.09
8.1
8.09
0.00
0.00
0.08
B.42

1.0
1.2
1.3
1.3
1.0
1.4
1.34
1.0
0.24
0.97
1.25
1.2
1.1
1.2
1.1
1.1
1.5

yidle
3.4
5.7
25,80
18.99
26.78
18.19
26.21
18.29
3.56
.92
22.68
17.54
27,46
18.06
3.4
18.72
28.14

intr/s
15775.70
1080.15
1043.51
984,69
fi5.29
1046.35
1813.86
007 .11
0.0
0.0
923.20
§83.71
1455,
§18.89
§o1.36
784,57
317,55

o

18
i
/1
11
il
o
12
i

vmstat

0CS MEnry

h
Mg
0 517784 12899 445410 o624724
0 517784 128250 4ho280 o61%%00
0 517784 121868 4hooty 0619732
0 517784 116570 4ho%28 0620072
0 517784 110564 447360 06209
0 517784 104624 447670 0620704
517784 9830 4480% 0620884
! !

B 547784 9236E 4ufuTh 6621268

QU= -l -gysten- =gl
rbospd Free buff cache sioso b b dn csusgyi
100 517784 140270 La5580 6618

)

d
0 1016 16299 18695 77 3
D 1122 10401 18877 77 3
B 1176 16429 1hoko 77 3
B 1087 10349 183%1 76 3
B 1140 10409 18399 7§ 3
B 1213 10406 18401 77 )
B 1212 10407 18087 7§ )
B 1255 10489 1118 78 3
B 1168 16325 18348 77 )
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|O Monitors

ifstat jostat

Fstat 128 38

etha eth2
KBfs in KB/s out KBfs in KB/s out
1831.688 985.83 268 .11 678479

avg-cpu: Zuser %nice %system Ziowait %steal %idle
64.57 B.08  2.5% a.00 a.08  32.87

1631.43 1452 57 427.68 187208.72 Device: tps  Blk read/s Blk wrtn/s Blk read Bk wrtn
2182 .75 1979 44 580.76 14598.15 sda 43.2% .08 1562.13 ] 187456
2553.86  2341.64  689.64 17621.64 sdal 0.08 0.00 8.00 8 o
2487 .74 2262.54 783.76 17843.63 dn-1 0.80 0.88 8.08 8 8
2418 .52 2284 49 fF16.69 18138.89

2982 43 2955 @8 710_.48 17999 _31 aug-cpu: %user  %nice %system %iowait %steal %idle

2354 .54 2240.18 714.85% 18852 .48 76.53 .00 2.86 0.60 6.00 20.01

2360.24 2248.56 F12.49 18838.24

2360.93 2243 _Bo6 F11.22 17983.79 Device: tps  Blk_read/s B1k wrtn/s  Blk_read Blk_wrtm
2352 .89 2238.68 F13.41 18128.89 sda £9.33 g.o0o 2048.00 i} 245764
2336.88 2228.088 fF14.38 18888 .35 sdal f.00 a.0o 0.04 i a
2343 .26 2228.38 F13.19 18868.29 sda? £8.33 a.0o 2048.00 i 245760
2346.96 2234 .16 714.88 18141 .19 dn-0 256.00 .08 2048.00 ] 245760
2363 .37 2247 24 1554 18169.56 dn-1 g.0a 0.08 f.00 i ]

2379.86 2253.64 #1311 18162 .15
2342 97 2229.248 718.68 18832.76
2392.82 2268.89 F16.72 18241.21
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despair.com

@ DESPAIR.COM

IF You FIND YOURSELF STRUGGLING WITH LONELINESS, YOU'RE NOT ALONE.
AND YET YOU ARE ALONE. 50 VERY ALONE.
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Assessing performance issues @ & & % ©

1.When/where?
* Which pages or portlets?
* Under what conditions?
* What's new in the system?
2. What's happening in the environment?
* Memory?
* Network?
* Database?
3. Where to turn?
1. Another pair of eyes - team lead, system admin, DBA.
2. liferay.com — whitepapers, forums, wiki
3. Liferay Service Partners and Liferay Global Services
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Questions?
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