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WebSphere Application Server Sessions /‘l b

SHARE
Room Day Time (Title Speaker
208B Monday 11:00 |Lab Multi
201A Monday 11:00 |The Value of the WebSphere Application Server Job Manager Loos
205A Monday 4:30 \WebSphere Application Server for z/OS -- | am No Longer a Dummy but... Hutchinson
205B Tuesday 9:30 igrf_ormance Tuning for WebSphere Application Server for z/OS - Practical Follis
vice
205A Wednesday | 4:30 WebSphere Application Server for z/OS: Tools and Tricks (Potpourri) Loos and Co.
| 208 | Wedesdey [ 00 ehSpner Aplcaen e for 205 Hlp CusomersHp Therhes | Septen |
206B Thursday 8:00 [Securing WebSphere Application Server for z/OS Kearney
206B Thursday 9:30 |Application Improvement and Savings Through Simplification McCorkle
206B Thursday | 11:00 WebSphere Application Server for z/OS: Batch Bagwell
206A Thursday | 12:15 WebSphere Application Server 101 Stephen
206B Thursday 1:30 |WebSphere Application Server for z/OS: Availability Considerations Bagwell
206B Thursday | 3:00 WebSphere Application Server: z/OS Exploitation/Differentiation Follis
206B Thursday 4:30 Performance Tuning for WebSphere Application Server for z/OS - WAS and Follis
WLM Interactions and Concepts




Outline: 1SA Tools for WebSphere on z/OS Y
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SHARE
Garbage Collection analysis: Comments:
« GC and Memory Visualizer (GCMV) ** «Many work on z/OS,
e Pattern Modeling Tool for Java GC (PMAT) *Some do not..
Dump analysis: Some are Deprecated
. Memory Analyzer (MAT) ** *Some are “Tech.Preview”

. Dump Analyzer ** *Analysis vs. Visualization

» HeapAnalyzer
«  Memory Dump Diagnostic for Java (MDD4J)
 Thread & Monitor Dump Analyzer for Java (TMDA)
Trace analysis:
« Trace and Request Analyzer for WAS
 Log Analyzer
Real-time analysis: Health Center **
Configuration analysis: Visual Configuration Explorer (VCE)

** “IBM Monitoring and Diagnostic Tools for Java™”
Appendix
* Installing the IBM Support Assistant
e  Other Diagnostic Tools for WebSphere on z/OS
*  Working with Dumps & Traces
 Testing Tools & Sample Applications
Documentation, Help & Web Resources




Diagnostic Data from WAS on z/OS

TSO/SDSF

. Browse logs

. MVS Modify cmds

. Turn tracing on

. Display WAS Servers
Other TSO/ISPF Apps

. RMF Monitors

. IPCS

. DB2 Admin

Telnet Client

. View logs

. UNIX commands

. FTP

Java tools

. Jextract, . . .

Web Browsers

. ISC - TPV

. z/OSMF Inc.Log Mgr

ISA Tools

* Health Center

« GC analyzers
Dump analyzers
* Log Analyzers

* VCE

Workstation

How many ways can we

anhalyze WAS on z/O57
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z/OS
Comm Server
+ TH3Z70
« TCRIF Artifacts
« INETD

WAS
« Server €77
—PMI-TPY

—Health Center

3
SMF
« FTF Server €-==7"7" -:_.’ data
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[Servant Region JVM

WAS/OEM
+ ZOSME

32TTS0
« SDSF/MVE e
Console {————t—ﬂiz_TQJ
« RMF - S5SMF
Telnet +____te_|r-|_et_j— ———————
LY
+ Wiysadmin e — "'_ftp
Browser
» |SCITPY) q:_____mtﬁ_j' _______
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" VCE port -
+ Health Center O e v 2
3
umps |
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races

Dumps

Traces




Which Tools for which Artifacts? ==
Artifact Tool
GCverbose xml| (SYSOUT) GCMV
PMAT
Javacore TMDA
Heapdump Memory Analyzer
MDDA4J
HeapAnalyzer
System Dump (jextracted) Memory Analyzer

Dump Analyzer

Logs & Traces

TRA
Log Analyzer

Real Time Running Server

Health Center

Configuration XML files

VCE




Use “Launch Activity” pull-down > “Analyze Problem” /‘l ,

IBM Support Assistant (ISA) - Launch pad: S HARE

Technology - Connections - Results

Support Assistant

Launch Activity. - B RzCLICHEN B Analyze Problern

22 Collect and Send Data
5 Find Information

=1 Home

IBM Support Assistant

ze Problem Tools Eatalog

Find new add-c

Tool Mame | Wersion |
%49 [Tech Preview] Database Connection Pool Anakyzer for [BM WebSphere Applicaton Server 1.5.0.02
: [Tech Preview ] HeapAnalyzer 4.0.6.00
[Tech Preview] IBM Pattern Modeling and Analysis Tool for Java Garbage Collector (PMAT 4.0,1.00
[Tech Preview] [BM Fort Scanning Tool 1.1.0.00
[Tech Preview] IBM Thread and Monitor Dump Analyzer for Java (THDA) 4.0,1.00
[Tech Preview] IBM Trace and Fequest Anakyzer for WebSphere Application Server 2.5.0.00
[Tech Preview] IBM Web Server Flug-in Analyzer for WebSphere Application Server (WSFAY 350,02
E__ [Tech Preview ] Memory Dump Diagnostic for Java (MDD41) version 3.0 3.0, 1.beta-20091201202124
[Tech Preview] ThreadAnalyzer (Depracated) &.0,3.02
[Tech Preview] Visual Configuration Explorear 10,16, 201005151648
Y | IBM Monitoring and Ciagnostic Tools for Java™ - Dump Anakyzer 2.2.2.20090926232659
g IBM Monitoring and Diagnostc Tools for Java™ - Garbage Colecton and Memory Visualizer | 2.4.0,20100127
B Monitoring and Diagnostc Tools for Java™ - Health Center 1.2, 120100721
B Monitoring and Diagnostc Tools for Java™ - Memory Analyzer [Tech Preview] 0.6.0,201007061358
Log Analyzer 4.5.0. 2002092409 16
Memory Dump Diagnostic for Java (MOD4T) 2.0.0,20081219132011
Launch SUbmit Feedback: Help

Service Request function to

oond tha filoo suith o comniios reoviccb ba =&

More News._.



GC Visualization and Analysis

<af type="tenured" id="13" timestamp="Jul 30 17:33:2 0 2009" intervalms="1.601">
<minimum requested_bytes="24" />
<time exclusiveaccessms="0.132" meanexclusiveaccess ms="0.063" threads="4" lastthreadtid="0x43FA5200" / >
<refs soft="249" weak="11193" phantom="2" dynamicSo ftReferenceThreshold="0" maxSoftReferenceThreshold ="32"
<tenured freebytes="0" totalbytes="536870400" perce nt="0" >
<soa freebytes="0" totalbytes="536870400" percent="0 ">
<loa freebytes="0" totalbytes="0" percent="0" />
</tenured>
<ac tvne="alobal" id="17" tatalid="17" intervalms="1 634">
Enable verbose GC in your ISC:
* AppServer -> Process defs -> Servant -> JVM, click on
“Verbose garbage collection”.
* Click “OK”, Save the changes, and re-start server.
Verify the verbose GC setting using SDSF
* Look for <af> & <gc> xml structures in servant’s log.
Drive an application in your server.
l'hreshold ="32"

e Use your own, or sample apps provided.
 Jmeter, MS Web AppStress tool or your own to drive load.

Copy verboseGC output from SYSOUT to ASCII file (on your
workstation)

Launch GC verbose visualizers (GCMV or PMAT) and browse to
the file you uploaded.




GC Tuning Suggestions

Do this before putting your applications into Production: = .-

1. Install the application, test it.
2.  Set JVM heap min/max size, & enable Verbose GC

3. Use aload driver to drive a representative, but constant load.
(Consider using a “peak” load.)

4.  Extract verbose GC statistics and study with a visualizer.
5. Under peak load, the time between GCs should be:

«  Constant, and about once every 10 seconds or more.
6. Look for Memory leaks — times between GC shorten.

7. Tune by experimenting independently with different heap sizes and
GC policies.

8.  To study the JVM contents, take a heap, core, or SDump, and use one
of the Dump analysis tools.

(Don’t forget to also analyze your applications with a profiler such as
JinsightLive for System z.)



GC Visualization and Analysis tools

s

SHARE
Launch one of the GC verbose visualizers (GCMV or PMAT)™ ™

and browse to the file you uploaded.

- (= callect D_ata-| 28 Guided LMool Input Parameter Values x| =
Case/Incident
Bk Monitoring and Diagnostic Tools for Jawva™ - GarbadsyCollection and Memary Wisualizer
|defau|t /
Log name | Brawse... | /
Tools Catalog /]
Toal Matme Qﬂ_Svstem File Browser . ; §| il
[Tech Preview] Database Connect Case Manager Browse Remote A rtifact Browse.l
ech Preview] HeapAnalyzer 3.9.8.00 - :
- i dexey 2 ; [ My Computer | -
[Tech Preview] IBM Fattern Modeling and Analysis Tool for Java Garbage <o 3.9.0.01 B ¥ [555@@55'{
[Tech Preview] IBM Fort Scanning Tool 1.1.0.00 E-23 Windows
[Tech Preview] IBM Thread and Monitor Dump Anabkyzer for Java (THWMDAY | 3.9.0.00 B-E3 C
[Tech Preview] IBM Trace and Request Analyzer for YWebSphere Applicatior 2.1.0.03 F-C1 1162ac460702428648e5
[Tech Freview] IBM Web Server Flug-in Anabyzer for WebSphere Application 3.5.0.02 #-03 B7elatc566a154a53d 7be0asdf14 180ba
[Tech Preview] Memory Dump Diagnostc for Java (MDD41) wersion 3.0 3.0.1.beta-: ---D adsm.sys
[Tech Preview] ThreadAnatyzer (Deprecated) €.0.3.02 B3 AppTraces
IEM Monitoring and Diagnostic Tools for Java™ - Dump Anakyzer 2222008 | addhode.log _
IBM Monitoring and Diagnostic Tools for Java™ - Garbage Collecton and Me 2.3.0, 20030 goﬂecltor_2009—0|?—2?— a2
IBM Monitoring and Diagnostc Tools for Java™ - Health Center Liozooes | d: fZEIE_i::Je?aTeelrclzog
i i i 3 TH _ = = X
[BM Monitoring and Diagnostc Tools for Java Memory Analyzer (Tech P 0.5.2.2009° |  © DUmpanalyser_WASBERICIHTS: Heportixt
Logfnaleer _ 430260090 - B DumpanalyzerLog_S¥s 1.0UMP.00S 1007,
Memeory Dump Diagnostic for Java (MDD4J) 20020080 | 0 L DumpanatyzerLog_SYS 1.0UMP.DOS 1007,
Symptom Editor 4.5.0.2003C - B DumpaAnalyzerReport. 5YS1.0UMP.D0OS 10
Wisual Configuration Explorer (Tech Prewview) 1.0.16, 2005 _!, GCverbose STC226 74 SYSOUT. THT
_I LB h7eal hrnodehk h?qr|n1h ST PRAGE Firlll
4 »
Launch | ‘ Submit Feedback | ‘ Help
Ok I Carcel |




GC and Memory Visualizer (GCMV) - ImMDTJ ‘
-8

bose GC (xml doc) Summan
Allocation failure count 137
Forced collection count 3
ata set 2 - IBM Support Assistant Workbench
Fle WGC Heap Data  YGC Pause Data  YGC Data Administration  Update  VWiews  Window  Help GC Mode optthmpm
Support Assi : | Largest memory request (bytes) 19496
i Horr | [ IBM Monitoring and Diagnostic Too| Mean garbage collection ciosS (ITIS) 1514
2 Templates 5| Mean heap unusable due to fragmentation (MB) 0.0
(© Un-paused Time Mean interval between collections (minutes) 0.04
@ Performance Number of collections 209
Hn Object Sizes . : ; :
o5 Mative Memory —Compacttimes| | _ Proportion of time spent in garbage collection pauses (%)|57.9
=] Mermory —FPause times (not incuding exclusive access) . : o
o _ 2,500 | —cwesptimes — - | |Proportion of time spent unpaused (%) 42.1
oo LOA and SOA Sizes == TN . .
5 Generational Heap Rate of garbage collection (MB/minutes) 126
s Fragmentation
(1) Compaction Pauses
2,000
g
1]
£ 1,500
B key 22| =g
—Wariants
1,000
—erboseEC STC22674.5Y 5000
—Data 500
-lCompaCttimeS
[ |Pause times {not including excl

-lSWeep fimes 0

. oo o5 1.0 L5 20 25 30 35 40 45 50 55 &0 &5 F0 75 &80 85 S0
|| |Mark HmES, time (minLtes)

<l | » |l verbaoseGE STC22674 SYSGUT. xxml [Renert [ Tabbed data | Line piot [Structured datal
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Pattern Modeling & Analysis Tool for Java GC (PMAT)

Different perspective than GCMV - PMAT does not run in the ISA
workspace. When you click Next, a separate display appears.

8| -1o] x|

I IBM Pattern Modeling and Analysis Tool for Java Garbage Collector
File Analysis Wiew Help

EEEN R DR E N D ENE RN E R EENE
|| = Fite List

&

arbage Collection

Last Garbage Collection

AFIGC

09:12:37 2009

|Tuz Sep 1 08:53:51 2008

|5mrs0

C\,_rcle_

Start time (HH:mm:ss MM/ddiyywy)

|UE:12:2? 09/01/2009

ms

End time (HH:mm:ss MM/ddyvyy) |DQ:53:51 0&/01i2009 |

# File name : Ch\Traces\ToyotaGCverbosel zml

# Number of all Garbage Collections : 50

# Number of Global Garbage Collections : 50

# Number of Scavenger Garbage Collections : 0

# Elapsed timne between start and end time : 6,084 zeconds

# Total Garbage Collection duration : 36 seconds (0.6021531886916502% of elapsed

. . Requested "
time between start and end time) s
# Average Garbage Collection duration : 732 millizeconds - SD:;{ J]

# Total Global Garhage Collection duration : 36 seconds

# Average Global Garbage Collection duration : 732 milliseconds i e
# Total Garbage Collection interval : 6,048 seconds i
# Average Garbage Collection interval : 120,974 millizeconds : T
L. o| [ Totall OAstter] |
# Total Global Garhage Collection interval : 6,048 seconds - P
# Average Clobal Garbage Collection interval : 120,974 rillisec onds — plbefors)
X ince
# Total collected bytes by Garbage Collection : 7,884,800,920 bytes kY e
; ; L Mark |
# Average collected bytes by Garbage Collection : 157 697,818 bytes 3 = -
. [ Sweep |
# Total collected bytes by Global Garbage Collection : 7,884,800,020 bytes N B =
# Average collected bytes by Global Garbage Collection : 157,657,818 bytes k¥ a————IT;”?a:—d
\ | [GE Compietad |
- 0842A2 085300 020303 091347 0292325  0RE3E4 094342 095351 2 Overhead ||

2200

| Total Terured(afte

| Tatal TenurediBer.

Eree Nurserﬁ Aften

| Tetal Hurseryldter

Tetzl Mursery(Bef,
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JVM Dumps - Many kinds . . . =

- Java Dumps > /var/home/... SHARE

e Heap
o JavaCore
« JVM TDUMP:

 SVC Dumps, ABEND Dumps, SYSABENDs
 CEE Dumps

Analysis Tools:

« MDD4J - high level — good for “Leak Suspects”

« Memory Analyzer — More detailed

* Dump Analyzer

« Heap Analyzer

* Thread & Monitor Dump Analyzer for Java (TMDA)
See “Analyzing Dumps” in appendix for more details.

12



Memory Dump Diagnostic for Java - V3 (MDD4J)

Y

Focus on data structures that may cause memory rela  ted problems.

* Analyze heap dumps: SHARE
« “Baseline” heap dump — take when application is started.
e “Primary” heap dump — when a problem occurs.

13

“Comparative” heap dumps — analyze differences.

Memory Dump Diagnostic for Java

V|
Build:2

Leading edge heap dump analysis for today's memory problems.

Open  View  Help  Release Notes

Analysis Summary  Reach Size Leak Suspects  Object Tables ~ Data Structures

e Heapdump: ’ Al
C:\Traces\heapdump.20090925.143726.197112.0001.phd )

e Date generated: Fri Sep 25 14:37:26 EDT 2009

HTML Report Yeti Report ; ]
Websphere.miscellansous:
Webspheremiscellanecus | {15VIB (31.3% of the heap)
shared Strings
Quick tips eclipse.miscellanecus

M Modeling.emf x
4| | »

e For detailed instructions on how to use this tool and other tools Type Breakdown (2
to diagnose a memory leak, see the Getting Started help

section, and other sections under the Help tab above. ;:::;g
long[]

y ’ B Object]]
e Examine the Predefined Components and Type Breakdown B bytel]

graphs on the right to see if there are any very large or M HashMap$Entry
B HashMapEEntry[]

abnormal contributors to the heap HashtableSEntry

¢ Switch to the Reach Size Leak Suspects tab above to see a ‘H”;:';'::S“WP**E"W

nuimhber nf notential sienects in case nf a leak




MDD4J analysis (cont’d)

SHARE
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« Guided Activity Assistant
e “Summary” — Basic Heap Info & Contents Summary.
* “Reach Size Leak Objects” — Cumulative size of all objects.
e “Object/Class” leak suspects.

« “Data Structures view” — Understand relations & Track Changes.
Big/Growing/Shrinking/Steady
* Yeti Reports: (HTML or Yeti zip file)
o Save as HTML file, or Yeti analysis zip file — extract & open index.html file.
* Analysis engine based on "Yeti" technology.
Overview

Health Report
Content Graphs — Type & Field layout views

« Additional documentation:

 Techdoc WP101612 — “Getting started with GC, Heapdumps and Javacores for
WebSphere on z/OS”

* DeveloperWorks Summary doc:
www.ibm.com/developerworks/websphere/techjournal/0909 supauth/0909 supauth.html

14



Yetl Reports (from MDDA4J)

Extract zip file created by MD

D4J, & launch index.html

Y

I

SHARE
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Data Structures:l Big || Growing || Shrinking || Steady |

Overview || Health Report |

ServletyWrapperimpl _ 472M1MB

|Summar')f of all live objects in the heap.

HTODDynacache | 4.67MB |There are 512MB of live objects, of which B0MB iz cverhead.
Imx=MMBeanServer et al, 341MB
SystemState et al, 3.18MB Predefined Components Type Breakdown |
ResourceBundle class o.. 266MB |
ebsphere.mistellaneous 3| ) MDDA43: Content Schematie /=] m]|
shared Strings Li I ] |ﬁ|e:,WC:,fDocuments and Settings,Hutch/My Docun
eclipse.miscellaneous _.-""‘"_;§ I
Ana I ys I s S u m m a ry Repo rt = W - 0 ch |ContentSchema(ic of! SenrletWragger\mng
B Modeling.emf B o |Th\s schemmatic explaing 472MB‘|
W EM.miscellanecus W =
W Webspheresecurity e
Open/Close all major sechions | Open all sections | -
H Primary heap file info; MemWaorkout$Blob
U C:\App'l’races\heapdump.20091013.14081?.196909_0D Big Data Structures
I ‘DOHE!
Heap Contents Summary Description Size |Reachable Size | Shared Size
com.ibmows security web WebAppCache class object 446KE 230ME 229ME
Aggregated Data Structure Leak Suspects com.ibm ws webcontainer servet ServistWrapperimpl 207MB |207ME 0 bytes
= com.ibmws.cache HTODDynacache 5.16MB |816MEB 0 bytes
— ObjectiClass Leak Suspects com.ibm.ws management.descriptor MBeanDescriptorManager | 191kE | 5.36ME 2.17MEB
org.eclipse emf.ecore impl EFackageReqistryimpl class object [16kE 3.69MEB 367TMEB
Big Data Structures org.eclipse emf ecore. impl EFackageRegistrylmpl 147TMB | 3.02ME 1 55MB
com.ibmws.naming.ipbase NameSpace 183kE 2.23MB 205MEB
Whole Heap Health Measures com.ibm.ws.naming iphase NameSpace 47kE 2.1MMEB 207MB
com.ibmws390.orh CommonBridge class object 260 bytes | 1.75ME 1.75ME
Javax. management. modelmbean ModelMEBeanOperationinfo 1.6ME 1.65ME 52kB

15
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Memory Analyzer mpty) =

- Based on open source M.A.T. + DTFJ - www.eclipse.org/mat SHARE
» For java heapdumps, System Dumps (jextracted) & javacore*

) T Bl & 15 Monitering and Liagnostic 1 ools,.. X

|/ heapdump.20090925.143726.197112.0001.phd &2 |

Getting Started wizard: RLECIEACME
. i Overview | Ej default_report org.eclipse.mat.api;suspects &
© Overview ------------------ > Leak Suspects

* Leak report
« Component reports

System Overview

il - Leaks

~ Overview

Navigate: (TOC, Fly-over, Click)
» Histogram (tables)
« Context (In, Out Refs) t&.,m
© Group (Pkg, Class, Loader) ¥ Feriemans
* Dominator Tree B © Romeinder

* Obijects keeping others
« Path to GC roots
* Leak reports

(b) 49 MB

() 335M8 ————
Total: 435 MB

-~ @ Problem Suspect 1

54 instances of "org.eclipse.osgi.internal.baseadaptor.DefaultClassLoader", loaded by
. "org.eclipse.core.launcher.Main$StartupClassLoader @ 0x1b957c90" occupy 5,277,944 (11.57
| bytes.

[ potes 53 | = Navigation History |

16
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Memory Analyzer samples

Navigate: (TOC, Fly-over, Click)
» Histogram (tables)

¢ Context (In, Out Refs)

* Group (Pkg, Class, Loader)

&l -1o| x|

& Eclipse Memory Analyzer
Fle Edit Window Help

[, Inspector &2 = O || B heapdump, 20090925, 143726, 1971120001 phd 2 — O ||Enche.., %JEV\IE\C.H =i
|| e |
. Sl om Rl & [ =
* Dominator Tree .
i overview | Component
1 1 = i Report
* Objects keeping others Detale P 7
Size: 43.5 MB Classes: 16.3k Cbjects: 759.6k Class Loader: 354 Unreachable Objects + v Introduction €3]
Histogram [ @
. h : e
Pat to GC rOOtS b BN the Component  (2)
: : @ : Repaort
- Biggest Objects by Retained Size - =
° Leak re ports  Setting an Cverview \::r)
——— ’7 4793 KB 5243 KB » Duplicate Strings ()]
SEUCS»Z—,L B34.1KB » Empty Collections @
Type | Mame Valu ;?;g Eg b Collection Fil Ratios  (7)
; '3 VB v Soft Reference @
Statistics
i Overview | €5 default_report org.ecipse.mat.api:suspects 52 | 1: mg » Finalzer Statistics @
; v Map Colision Ratios 2
Table Of Contents e D ’
~System Overview
= Heap Dump Overview ;
= System Properties Jzzme
8 Thread Overview
~Top Consumers Total: 43.5 MB
= Biggest Objects (Overview) - .
s Biggest Objects ~ Shortest Paths To the Accumulation Point =
= Biggest Top-Level Dominator Classes (Overview)
® Biggest Top-Level Dominator Classes N
o Biggest Top-lLevel Dominator Class Loaders (Overview Class Name Shallow Retained
= Biggest Top-Level Dominator Class Loaders Heap Heap
= Biggest Top-lLevel Dominator Packages [ java.util.l inkedlistslink & 0x83401c470 48 209,384,520
= Class Histogram : . - .
~® Leaks B 'D java.util.LinkedList @ 0x83401c448 40 209,384,560
= Overview b 'D com.ibm.washington. tai.Memworkout @ 0x83401b3b0 64 209,384,624
= © Problem Suspect 1 . . :
s Description A T com.ibm.washington. tai.MemorylLeak @ 0x833f91150 40 200,384,664
'D com.ibm.ws.webcontainer.servlet.ServletWrapperlmpl @
i I OxE31ea3b8es 240 209,385,000
i 1] com.ibm.ws.webcontainer.webapp.WebAppServletinvocatio a8 as
nEvent @ 0x833375828 Unknown
B com.ibm.oti.vm.BootstrapClassLoader @ m_
WrETTY - 128,824

17




Memory Analyzer sample use case /[ D |
File>Open Heap Dump > Leak Suspects Report > Problem Suspectl > s HARE
“Shortest Paths To the Accumulation Point” and “Accumulated Objects” T

* There we found the suspect “MemoryLeak.”

i Overview |defau|t_report org.ecipse, mat. api:top_components [ default_report org.eclipse.mat api:suspects &

LA L bl L e R I L
I3ty | bl > v |

iew | B default_report org.eclipse.mat.api:suspects 52

v Shortest Paths To the Accumulation Point

+System Overview

Class Name Shallow Retained
B Heap Dump Overview Heap Heap
B Systermn Properties [ java.util.Linkedlist$link @ 0x83401c470 48 209,384,520
" 1“"8(5:"31 Overview £ ) java.util.LinkedList @ 0x83401c448 40 209,384,560
10 onsumers : . . .
= N . . 'D com.ibm.washington.tai.MemWorkout @ 0x83401b3b0 64 209,384,624
® Biggest Objects {Overview) ; ) _ ]
m Biggest Obijects . 'D com.ibm.washington.tai.Memoryleak @ 0x833f91150 40 209,384,664
= Biggest Top-Level Dominator Classes (Qvervie f M7 com.ibm.ws.webcontainer.serviet.ServietWrapperImpl @ 240 300,385,000
0x831eab8e8 e

= Biggest Top-level Dominator Classes
= Biggest Top-Level Dominator Class Loaders (O
= Biggest Top-Level Dominator Class Loaders
® Biggest Top-lLevel Dominator Packages

B Class Histogram

@ | eaks

B Overview

~ @ Problem Suspect 1
B Description

el 1 Shortest Paths To the Accumulation Point

= Accumulated Objects

= Accumulated Objects by Class

----- E]com.ibm.ws.webcontainer.webaDD.WebADDServletInvocatio

g8 g8

nEvent @ 0x833a375828 Unknown

com.ibm.oti.vm.BootstrapClassloader 128.824
0x827f42910 System Class 4

i 17 java.util. LinkedList$Link @ 0x833a6d880 » ag 48

i T com.ibm.ws.util. ClauseNode @ 0x831ec8590 » 56 432
‘o ¥ Total: 3 entries

+ Accumulated Objects

Class Name Shallow Retained Percentage
Heap Heap
le Of Contents Created by Memo D'Ei;”é'lbe”;g;se'e"“b“”ta'”er'SEN'Et'SEN'EtW"aDDE”mD' @ 240 209,385,000 77.79%
tr [} com.ibm.washington. tai.Memoryl eak @ 0x833f21150 40 209,384,664 77.79%
.——-‘"Dgggﬂél‘%ﬂ;;;isohlnqton.tal.MemWorkout @ aa 209,384,624 == =wm
18 .
b Diava.util.LinkedList @ 0x83401c448 40 209,384,560 77.79%




Dump Analyzer - IMDTJ -

Launcher - IBM Support & ant Workbench
Fle Administration Update Window Help

Based on JVM’s jdmpview  tool

System dumps processed by jextract
FTP to WorkStatlon (blnary) System dump file! IC:\AppTraces\S‘r‘S1.DUMP.D091014.zip
Import dump — “Browse” = Start Here

=-WiebSphere Application Server

Select report, “Analyze” 5 e

- WASBasicinfo, 1.0.0,20080310; Basic information about a WAS server procass

° CI |Ck On WASBaS|C| nfo o OI’ o WASHeader 1.0.0,20080310; Prlnta header with comm |ormanr‘| abota W

IBM Monitoring and Diag

= Launcher |

WASTHreadIDs, 1.0.0. 2009030? Frint a list of al threads with their Java and YWAS
: - AWASTHreadPoolsBasic, 1.0.0,200803 10 Basic information about threads and threa
- | I ASWersion, 1.0.0,20090307; Basic information about version information in a WA

S wiASBasicind S1LOUMP D091 01 40p] - 1BM Support Assistant Workbendh - f 2
Hie - Admpsmatcn Uodats endow  ep lized analyzers for version 7.0

Suppart Assistant 2 o | (@ _ =3 > o = e dtﬁ.analyzer

i mmbmdﬁwlyrawswnmaﬂchfo"

o 1ation about the System Management subsystem ina WAS server process
2.1.2. Summary Information _ scription avalable)

Deploved applications and modules (sse ssction below for more details):
of dep Enterprise Applic n

of de]’. oyed Enterprise Applicati

of di ed WAR modulea: 13

WRR 'no‘i.]cs not started: 0

ong not atarted: 4

of deployed -3m'eter$".
of deplaoyed a
Threads and thread pools (see section below for more details): |
Numbar of deadlocks detected: O COAApDTraces\s,
Total nuwmber of Java threads (in pool i T in pools): 52 | _
Humher of JFai 235
Number of Java thread: 4 | Upper-rt corner Of screen
Number of |
! i °
Number of pool thr _ ‘ Save Report As.., Save Report as...
Humbsayr of 1 threads currently = 17
Humber of hreads allowsd geeding maximum configursd pool pizeas 711 ® HTML; XML; txt

Number of threads currently in pools that are at over %0% of the maximum pool size: 1 | Save LOg AS. ..
Number of threads currently in pools that are at owver 100% cof the maximum pool aize: 1 ShOW LOQ
Hamber of threads currently in pools that are at o

Current hung thread detection thrashold {(msac): &0

e Save Log asI.;

- 150% the maximum pool size: D

Current number of threads suspected of being "hung": O



—.v

Dump Analyzer — Analysis Reports Save Report As... *
- Save Report As: html, xml, or txt files
- Default Dump Report:

F

Save Log As..,
Shony Log

2. Analysis results
DumpAnalyzer V:2.2.2.20090926232659 : Start analysis of C:\\AppTraces\SYS1.DUMP.D091014.zip

2.1. Results from Analyzer=com.ibm.dtfj.analyzer.jvm.DefaultDumpReport_Standard
Analyzer full name: com.ibm.dtfj.analyzer.jvm.DefaultDumpReport_Standard
Analyzer version: 1.3.0.20070812
Analyzer description: Report basic information from this JVM image (similar to javacore) - Standard version

2.1.1. Image and runtime information

Now reporting on runtime: 0.0.0
Image: (no identity)

Time of dump: Wed Oct 14 02:28:14 EDT 2009
System Type: z/OS System SubType: 01.10.00
Processor Type: s390x Processor SubType:
Number of Processors: 2
Installed Memory: 6442450944
Host Name: wsc2
IP address: /9.82.24.70
This Image contains: 1 address spaces; 1 processes; 1 runtimes

Process: PID:0x30208
Executable: main
Command line: [<null>]
Pointer size (bits): 64
Signal that triggered this dump: 0 ((no signal info available, or dump was not triggered by a signal))
Current Thread: 0x14b06000

Java Runtime: JavaVM@0x000000080B178548
Java Version: Java(TM) SE Runtime Environment(build pmz6460sr5ifx-20090623_02 (SR5)) IBM J9

2.1.2. JVM Initialization Arguments
JNI ignoreUnrecognized: False
JNI version: 65540
-Xthr:tw=HEAVY Extralnfo=0x00000000

ZU
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HeapAnalyzer

Originally provided on AlphaWorks

Graphical analysis of javacores (heapdumps)

Creates tables & graphs

=

SHARE

Technology - Connections - Results

Heuristic engine to find memory leaks and excessive heap usage.

File Analysis Wiew Help

fer I1BM HeapAnalyzer

|zl alE|B

L] EANEY

=i

2| |=|=|]7

3]

i) Analysis of heapdump.20090925.143726.197112.0001.phd

Froperty

Walue

Heap dump file name

CihTracestheapdump 20090925 143726 197112.0001 phd

Java Yersion

JZRE 6.0Z05 5390

Mumber of Classes 16,320
Mumber of Ohjects 506,630
Mumber of Ohjectirrays 97,695
Mumber of PrimitiveArrays 139,171
Total Mumber of Instances THY 876
Total Mumber of References 1,423,751
Humber of roots 19,914
Mumber of types 16,322

Heap range

0x1bFed000 to 0xle3edefd

Java heap usage

45,092,856 bytes

Drark Matter

1,072 bytes (0.0023773168 %)

O Console

i!—_lgiﬂ:lﬁnalﬁer"




HeapAnalyzer (cont'd)

OK

| * Analysis Views: Locate a leak suspect
Objects List e Tree view
g . Objects List @ Located a leak suspect
i ﬁ:"‘i‘size « Types List '
@ Eﬂ'l: Statistics ¢ ROOt LISt
47 SearchName » Gaps by size
Io» Search Address

javanrtilLinkedList $Link { count : 340,599 )
is responsible for 209,383,848 bytes

IBEM HeapAnalyzer
File Analysis View Help

(o] [+]m[e]=] (] []5) [F]2) =]

&l -0l %]

& heapdump.20091013.140817.196909.0011.phd Tree View

o o X

Subpoena Leak Suspectis) Go to Bookimark " Bemove Bookmark £ mibm/wsspi/iwebco...
M (209,434 080 (78%) [32] 1 comfibmbvsspitvebcontainerutifURIMapper 0x306R9d58] o Property Yalue
7 209,434 048 (78%) [5A] 3 comiibmbwsspitwebcontaineriutilfUR IMatc her Tx306h9d7 8 Sjpddress Ox306h 3058
e~ € 209,405,272 (T8%) [56] 2 comlibrbwsiutiliClausemMode 0x306b9e90 {Marne cormiibmine..,
o= 28288 (0%) [F2] 1 javaiutiiHashMap 0x30608dh0 “{Mumberofc... |1
¢ € 432 (0% [56] 3 comfibmiwsiutiiClauseMode 0x31753860 {Murnberofp... |1
o € 272 (0%;) [80] 2 cormfibmiwsiutiiClauseTable 0x31 /568808 -{Qwmner addre... | 0x30678dcd
e € 104 (0% [48] 1 javailang/String 0x31158898 “[Owiner object |comiibmiwst.
e 4 264 (0% [144] 12 comiibmMwshvebcontainerextensionDefaultExensionProcessorlimpl 031137280 : Size 32
ég Total =ize 209,424,080
See detailed information of a node; search for total size drop between parent and child.
» Tree node format: TotalSize(Size/Heap%)[ObjSize] #ChildObj (# root obj ) Name Addr

 Select a node and right click to find an address.
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Thread & Monitor Dump Analyzer for Java (TMDA)

ﬁ/

ko

TMDA for Java analyzes javacore dumps and helps you find hangs, deadlocks, re®Wca R E
contention, and bottlenecks in Java threads. (Tech preview.)

Webcast & Foils.

ibm.com/support/docview.wss?uid=swqg27011855

Features provided & Color coding:
Summary of Javacore

*  Thread detail view

*  Monitor detail view

»  List of hang suspects

*  Thread compare view

e Thread comparison summary

*  Monitor lock compare view

*  Garbage collector statistics for IBM JVM

Technology - Connections - Results

Status Number of Threads : 59 | Percentage
0 0(%)
16 27 (%)
39 66 (%)
0 0 (%)
n Suzpended 0 0%y
Z Object. wait() 0 0(%)
ZBparied 1 2 (%)

Flle Analysis View Help

[Bx[x[x| [#R]e[B =]

E| |’> || i | [¥*] Floatable

# Thread Detail : javacore.20091030,141317.197179.0003.txt

Mame &

¥y Free Java heap size: 25,168 bytes

[Health Center trace subscriber
JIT Compilation Thread
JMX server connection i

195 ® Allocated Java heap size: 268,435,456 bytes

JMX server connection i

it 96

[LocalNotificationServiceDispatcher : 0

[Non-Deferred Alarm M

» Nlemory Segment Analysis

= ¥ . | T T T
|Eg :22;2:2:::::2 ::::m :l: Memory Type ||# of Segments | Used Memory(bytes) | Used Memory(%) | Free Memory(bytes) | Free Memory(%) | Total Memory (bytes) |
Eg Non-deferrable Alarm : 2 Internal 322 26,222,036 3563 47,377,824 64.37 | 73,500 860

otificationServiceDispatcher : 0 A— ! G Al = :Jalil Ao
|P=776074:0=0:CT Ohject 1 268,435,456 100 0 0] 168,435,456
[RMI Reaper Ir i i T 1 T T
[RMI RenewClean [9.82.24.70:1972] Class 1,856 82,220,372 70.97 33,635,508 29.03 | 115,855,880
Ihhﬂ: :Cp ;c;elﬂg?z JIT Code Cache | 3 25,165,824 100 0l 0 25,165,824
[RMI TCP Connection(12)-9.54.139.74 JIT Drata Cache 1 3,786,552 45,14 4,602,056 54 86 #3808, 608
|RMI TCP Connection(19)-9.54.139.74 g Al : - akd inlatl| LR il il
[RMI TCP Connection(20)-9.54.139.74 Crerall 2,183 405,830,240 8258 85,615,388 17.42] 401 445 628

[RMI TCP Connection(21)-9.54.139.74

|[Signal Dispatcher

Memory Segment Analysis
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Working with Traces from WAS on z/OS e

Technology - Connections - Results

STDOUT & STDERR traces usually go to JES logs
« Keep them off SYSLOG by specifying separate DD files
e May be re-directed to HFS files — TD103695
* Not suited for ISA trace analysis tools

java tracing - enable dynamically:

- Modify (F) MVS commands:

- F server,tracejava=‘com.ibm.*=all’
- F server,tracedetail=(3,4)
« F server, TRACEINIT

ffdc logs — automatically generated
wsadmin .sh tracing — modify wsadmin.properties file

JDBC tracing — db2.jcc.override.traceFile= In
DB2JccConfiguration.properties file



TRA - Trace and Request Analyzer for WAS

£
» Here’s a Gap Analysis for the addNode.log: SHARE
(Works with trace files from wsadmin logs.)

Technology - Connections - Results

IBM Trace and Request Analyzer for WebSphere Application Server @l - |I:I |i|
Fle Analysis Customized Analysis View Help

Trace Gap Analysis
Timeg... Trace Line Mum. |Fi.
72,494 |[0808 151238376 EDT] 00000000 AdminTaol A BBEOOQOZ221 ADMUODZ2I Mode Agent launched. Waiting for initialization status. 107 a..| -
[9r8i08 15:13:50:870 EDT] 00000000 AdminTool A BBEOOOZ22Z1 ADMUODI0I Mode Agent initialization completed successfully, Process id is: 000002ac00000002 108 a
55,457 |[Qr808 151112337 EDT] 00000000 AdminTaool A BBOOQOZ22ZLE ADMUOT 201 isclite on BELA will not be uploaded since it already exists inthe target repository. 38 a
[9rei0s 15:12:07.794 EDT] 00000000 AdminTool A BBOOOZ222Z1 ADMUODT B Synchronizing configuration between node and cell. 39 a
29879 |[808 151207794 EDT] 00000000 AdminTaool A BBOOQOZ2Z1 ADMUODT Gl Synchronizing configuration hetween node and cell, 39 a
[9r8i08 151237673 EDT] 00000000 AdminTool A BBOOOZ22Z1 ADMUODTB1: Launching Mode Agent process for node: hznodeb 105 a
29,249 Q808 1510:34:944 EDT] 00000000 AdminTaoaol A BBOOQOZ2Z]E ADMUOO0SE Successiully connected to Deployment Manager Server: wsc2 washington.ibm.com: 24010 21 a
[9rei0s 15:11:04:193 EDT] 00000000 AdminTool A BBOOO22Z1 ADMUDSDS]: Servers found in configuration: 22 a
A 967 [95ar08 145122745494 EDT] 00000001 FileRepositor A BBOOO2221 ADMREODT 11 Document cellsfh2celliPolicySetsAtS-1 RSF/policySet xml is deleted. 102 a.|l=
[95ar0a 145:12:34:562 EDT] 00000001 ModeSyncTask | com.ibmoaws management sync kodeSyncTask doSyne ADMS00031: The configuration synchronization completed su.. (103 a
4 820 |[QE08 1510:25:076 EDT] 00000000 ModelMgr | BBOOOZ221WEWROB01 1 Initializing all server configuration models 18 a
[9r8i08 15:10:29:996 EDT] 00000000 S5LConfighlana | BEOODZZ21: CWRIKIDDZ71: Disabling default hostname verification for HTTPS URL connections. 19 a
4603 |[WE08 1510:29:996 EDT] 00000000 S5 Confighana | BBEOOD2Z221: CWRKIDDZT1: Disabling default hostname werification for HTTPS URL connections. 19 A
[9r8i08 15:10:34:499 EDT] 00000000 AdminTool A BBOOQOZ2Z1 ADMUDDDTI: Begin federation of node h2nodeb with Deployment Manager at wse 2 washington.ibm.cam:... |20 A
3266 |[W808 15:11:05:883 EDT] 00000000 AdminTaool A BBOOQOZZZL ADMUODT Sl Backing up the original cell repository. a7 a
[9r8/08 15:11:09:149 EDT] 00000000 AdminTool A BBOOQOZ2Z1 ADMUODT 21: Creating Made Agent canfiguration for node: hZnadeb 28 a
1,279 |[958d08 15:11:04:293 EDT] 00000000 AdminTaool A BBOOQOZZZL ADMUZ0T0I Stopping all server processes for node h2nadeb 24 a..
[9r8i08 15:11:05:872 EDT] 00000000 AdminTool A BBOOQOZ22Z1 ADMUDST 21: Servar h2sr01 b cannot be reached. It appears to be stopped. 25 a
TES [9r8i08 151110827 EDT] 00000000 AdminTool A BBOOQOZ2ZE ADMUDOT 41 Adding node hZnodeh canfiguration to cell; h2cell 32 a
[9reis 15:11:11:295 EDT] 00000000 AdminTool A BBOOQOZ2ZE ADMUIOT 2010 WehSphereWWwSD on CL will not be uploaded since it already exists in the target repository. |33 a
A3 [9r8i0s 15:11:09:149 EDT] 00000000 AdminTool A BBOOOZ2Z1 ADMUODT 21 Creating Maode Agent canfiguration for node: hZznaodeb 28 a
[9r8i0s 15:11:09:842 EDT] 00000000 AdminTool A BBEOOOZ2Z1 ADMUDT 2001 WehSpheraWWSDM. ear will not be uploaded since it already exists inthe target repositony. 29 a
GEE [9r8i08 15:12:21:688 EDT] 00000001 FileRepositorW EBOOO02Z21W ADMRO114W: The systern is overwriting document cellsfhZcellivariables xml by request. 48 a
[9rei0s 15:12:22:374 EDT] 00000001 FileRepositor A BBOOOZ2221; ADMROOT 0 Document cellsfh2cellivariahles xml is modified. 49 a
ARG [9reis 151237707 EDT] 00000000 AdminTool A BBOOOZ22Z1 ADMUODZOI Reading configuration for Mode Agent process: nodeagent 106 a
[9rei08 151 2:38:376 EDT] 00000000 AdminTool A BBOOOZ2ZE ADMUDDZZI Mode Agent launched. Waiting for initialization status. 107 a
arh [95ar08 14512245886 EDT] 00000001 FileRepositor A BBOOOZ2221: ADMREODT 01 Document cellsfh2cellicusfibmasyncrsp/ovenBASESCcU xmil is modified. a8 a
[9rar0a 1451 2:26:461 EDT] 00000001 FileRepositor & BBOOOZ2221: ADMREOODSI: Document cellsfth2celliPolicySetsAS-1 RSP MDpolicySetxml is created. a4 a
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Log Analyzer —
Importing Logs

Tivoli Log Analyzer opens in a new window
Click on File > Import Log from local system

Select log file > Symptom Catalog (WAS V.7) - Finish

wsadmin logs, verboseGC

Import log files from the local fle system.

Directories and Archive File Directories:

w01 Techdocsv?  «|
=63 Tools

-3 diff-updatesite
-3 ISA_WCE —
-3 ISABIUed 1

-3 JavaDiagnostc
-3 matdtfj.zip

-3 W?s.cd.?ooo.wct.' =
4 »

Filter Pattern: I_

File Mame

Classifications

HZSRO1BS.S
JavaHeapduly
QickStart.ht
WSTE-0702:
WS5_FTP.LOC
E haand imm
4

Chiaracter Encodingy IDEFAULT

Local decomprassion Uity executa |

Logs to be imported into Log Analyzer:

26

File Mame | Log Type | Fil
H2SRO1BS.STC22057.GCwerbose, ... IBM IDK gc log =S

¥ choose Candidate Log Types

Choose Candidate Log Types

Import from the local system

Log Analyzer
45

Import Context...,

e Log Analyzer
Eile«t—ﬂﬁew Tools  Help

Choose the log types that you think might apply to this log file,

Filter
| type in a log types filter j

[¥ Show categories

Cirl+T
dn Import Symptom Catalog... Cirl+]
x|

® []#® IBM Integrated Solutions Console

= [J#® BM Ik
&9 1Bm 10K ge log

[J:@ 1BM JDK Javacore log

@ 1BM DK trace log
®= [ BM Lotus wWorkplace
® ] BM 05/400
= [ BM Rational

® ]2 IBM Storage Arsa MNetwork

® ] BM Support Assistant
®m ]2 BM Tivel

= [F]E BM webSphere Application Server

] Highlight Events

Highlight Events

Select filter to enable event highlighting
and edit color in color edit column.,

Filtar

[1 = show error log records only

[1 & show exceptions, stack traces or faiures
[1 2 show information log records only

[[1 & show non-ReportSituation errors/warnings
[1 & show warning and error log records

[1 & show warning log records only

| Color !

Abc...
Abc...
Abc..
Abc...
Abc...

]2 1BM webSphere Application Server (WAS) activity log

[0 1B websphere Application Server (WAS) Collector log

]2 1BM webSphere Application Server (WAS) FFDC log

[J:® 18M webSphere Application Server (WAS) for /05 Component race log

[ 1BM webSphere Application Server (WAS) for z40S error log

[J® 1BM webSphere Application Server (WAS) native stderr log

s}

M1:® 1BM webSohere Aoolication Server (WAS) pludin log

I




Health Center: Y

Real-time Monitor with low overhead
SHARE

Technology - Connections - Results

YouTube videos

1. Overview of Health Center features
www.youtube.com/watch?v=5TcktclOgxs

2. Install IBM Support Assistant and Health Center
www.youtube.com/watch?v=6W|EQUO|VEK
3. How to enable a Java application for live monitorin g by the Health Center
www.youtube.com/watch?v=HdpOmJ13NLQ
* Enabling a server (very easy!):
 Add —Xhealthcenter to servant JVM properties
* Updating the healthcenter.jar file
« Download, unpax & copy the z/OS agent pkg (mz64.pax) from ISA Help
e Using: Launch from ISA with host & port (1972)

* Views:

Classes
Environment
Garbage Collection
I/O (New!)

Locking

Native Memory
Profiling

See also SHARE 113 (Denver) Presentation — Session 1153

27



* Lower overhead than Jinsight Live for z, but not as rich.
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Health Center - Profiling

E"I Invocation paths (Methods that call SimpleCIWork.run()) - IBM Support Assistant Wo

File:  Administration
Support Assistant
EIEEEEEE

Launch Activity & .

i Home

Update Data Window Help

@nﬁ)
E

s

SHARE

Technology - Connections - Results

& -[0] x|

£ status 22 | - =

© Classes @
® Environment &
m Garbage Collection &
Ol fio} ®
® Locking @
P Mative Memaory @
o5 Profiing )

L Connection 52 ==

2.82.24.69.1973
32 MB received
Last updated
09:10;37

O Analysis and Reco,.. 82| T O

© The method £
(SimpleChwork.run() is

ConsUMing approsxirmately

93% of the CPU oycles, It may
be a good candidate for

@ Method profie £3 |

Fiter methods: | Soply || Clear |
Samples ~ | Self (%) | Self Tree (%) | Tree Methiod -
25679 92.9 93,2 com brwebsphere ol samples. Simple CT-—
B4 0.3 0,36 java.lang.ClassLoader. defineClassImpl (java
(=] 0,29 0,29 java.lang.string.lastindexCfint, int)
44 016 0.2 java.ang.Math.random()
32 0,12 0,15 org.apache.xerces.dom.Namediodetaplr
28 0.1 061 java.lang. JsvMinternals.intializejava.lang.c
27 0,058 0.17 com.ibm.ot.ym. Y. indClassOrMul(awva.lar
27 0,098 0,098 org.eclipse,xed.utl XSDConstants. nodeTyp
25 0,09 0,41 java.lang.ClassLoader loadClass(java.lang.
22 0.08 1.54 | org.eclipse. xsd.impl. ¥SDConcreteCompors
16 0.058 0.25 java.lang. JsvMInternals. verifylmpljava.lan
14 0.051 0.3 org.eclipse.osgi.baseadaptor loader. Classp:
13 0,047 0,09 java.text.CollatonElementIterator.next) -
4| ] L'J
@ Invocation paths 52 | @ Called methods | < Timeline | 2

Methods that call SimpleChwork.rund)

optirmization, LI

= @ SimpleCiwork run
- CIControlleryork.rumn (1009%)

=@ JZEEContextdRunProxy. run (1009%6)
=@ AccessControler. doPrivileged (1009%)

2@ JZEEContext.run ( 100%)

llf
(1] s

Automatic Updates; (41%)




Health Center - Classes Y
s

. . . SHARE
« Timeline shows Class Loading frequency

Qﬂstatus - IBM Support Assistant Workbench @[ 4y | | |i|
File Administration Update Data  Window Help

Support Assistant

Launch Activity. 4., x| B Analyze Problern  * | [Memory Dump ... =
Eaﬁf@%féﬂ = O || @ Class lbading timeline &2 =5
@ Loaded classes
® Ervironment &
I Garbage Collection @ 000 0:05 0;10 0:15 0;20 0:24 029
fime (minutes)
& Locking & [ Classes loaded 2 | S
|- Filter classes: | ;'Amlyl C_Zlearl
ity Profiing @
Time loaded - | Shared cache | Classname :I
[ Reduce profiing overhiead 000 Mo comfsunfxmlfinternalfbind i 2runtime/property  TagAnd Type -
| ] O Mo comfsunf=mlfinternal/bind f 2runtimeMame
= = 0:00 Mo comfsunfxmlinternalfbind A 2runtimefreflect/Lister
by O
G Resemmendaten 000 [{le] comfsunsxmlinternalbind A 2 runtme freflect/PrimitvelrrayLister
@ o application has loaded 1,747 = 0:00 ] comfsunfxmlinternalbind A 2 untmefreflect/PrimitveArrayLister
0100 Mo comfsundmlinternal/bind A 2untimefreflect/PrimitvebrrayLister
classes. 000 Mo com fsun/<mldnternalfbind A 2 runtime/reflect/PrimitverrayLister
@ Some monitored data was dropped in 000 Mo com/fsunfxmlfinternalfbind i 2runtimefreflect/PrimitvelrrayLister
™ bei ) db ) 0000 Mo comfsunfxmlfinternalfbind f 2runtime/freflect/PrimitvelrrayLister
e J¥M being moritored because it was 0100 Moo comsun/xmlinternalbindse 2/ untme/freflect/PrimitvesrrayLister
produced at a faster rate than the Health Ao "ol et bt tim f ] Bt At By e 3 de W v i APl S e e 25 e 2 o] e
Center client was able to consume. This 4 r »
Armmed r'l.':!h: rricibt avee ;e ded ll
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Health Center - Environment

» Verify environmental variables, and Classpath setting

30

Filz

Adminisiraton  Update Data  Window

Help

: FProklem

temory Oummp Diagnosti,.. =

B IBM Monitorin g and D

s

SHARE

Technology - Connections - Results

8l @ Environment xl

[T Reduce profiing overhead

4] |

[ status 52 | = 0| g Configuration 22 | T System Properties | — Erivironment Variables | T
Fropearty = |‘-fa|ue o
@ Classes ] Boot classpath
Classpath
) ' = Jawa parameters feme
® Environment = -Dcom.ibm CORBA op. noLocalCopies=false
-Dicom.ibm i locaton=,wasw Foonfig/ih2cel h 2nodeb A ppServer fbin
| Garbage Collection ) -Dcom.ibm.otbvm. bootstrap ibrary path=/wasv 7config/zZcel hz2nodeb /AppServer fava
-Declipse. security
-Drfile. encoding=IS08853- 1
=] Locking & -Chava.awt. headless=true
-Dhjava.class. path=Awasy 7oonfigh2cal i 2nodeb /AppServer fprofiles fdefault/propertes: fr
-Djava.extdirs=Anwasy Foonfigih2eel b 2nodeb AppServer fawa it fext

-Djava.extdirs=fwasy FoonfigihZeel/ih 2nodeb fAppServer favalibfext: fivasw Foonfigh2o: - |

i1 configuration Recommendations 22 | = O
& The option -Xtir hy=HEAVY is ot & =l
sUpported opton.

»

S Java virtual Machine 2 | = 0| cfl system 22 | ==
Froperty = | W alle Property = | Yalle |

FLll wersion JZRE 1.6.01BM 19 2.4 zA0 ||| Architecture 5320

Jdava home Awasy Foonfighz2ealizne || Mumber of avallable processors . 2

Java wendor IBM Corporation Operating system L0

Jdava wiriual machine name  IBM 19 Wi Operating system version 01,1000

Frocess id 196834

Wearsion 1.5

4] |
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Health Center — Garbage Collection

Graph shows Heap Use, Size, and Pause Times

Ele  Administration

Update Data  Window Help

s

SHARE

Technology - Connections - Results

&l -1o| x|

[l status 22|
® Classes @

® Environment &

] Garbage Colection @

Olfiie} ®
& Locking @

9 Mative Memory @
1% Profiing &

E4 Connection 3 =]

= 9.82.24.69:1972
| 24 MB received

11 Analysis and Recommendations 22 T

250
200

size (MB)
e
un o U
o o (en]

0

B9 Used heap (after collecton) &2 |

Used heap (after collection) and

rUsed heap (after collection)—
Heap size—

0:

00 0:30 1:00 1:30 2:00 2:30
time (minutes)

time (ms)

i Pause Times 23

200

'—I.
U
o

'—I.
o
o

u
o

0

0:00 0:30 1:00 1:30 2:00 2:30

Pause times (not including exclusive

time (minutes)

e The mean occupancy is 13%. Thisis a bit low, so = summary 52 | m_@bjggt.-ﬂmgaumgl ==
woLl have room to save space by lowering your heap size - | |
Hif needed. Lowering the heap size wil probably degrade AR PRIl A CRLAE 4
overal application performance slightly but improve pause ar Mode Defauit (optthruput)
e Largest memory requiest 5,02 KB
® The garbage collection is performing system (forced) Mean garbage colection pause 108 ms
GCs. 42% of the GCs were system GCs. The Use of Mean heap unusable due to fragmentation  10.9 MB
system GCs is generally not recommended since they can M |nFervaI between collections o minates
cause long pauses and do not allow the garbage collection Proportion of time spent Linpaused 99.6%
lalgorithms to optimise themselves, Consider inspecting gati of g(farba%% CO"‘ECUO” = - 317 MB,/minLite
woLr code for occurrences of System.gc(). yLEM (TOrced) garbage Colecton Colry
Time spent in garbage collection pauses 0.44%
Analyzing | Iy
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Health Center — I/O View

* Graph shows Number of Files Open over Time

Administration Update Data Window

Help

°.2%8 ol Mo 8 M=

roblerm 1 SUMIMary

s

SHARE

Technology - Connections - Results

f% _II:|| Xl

T O O Files Open 22 |E'P|_[é§1§f_l}] =0
@
Files open
® Environment &
0 sarbage Colection @ 70
= o @ &0
& Locking @ S
% .
B Mative Memory ® 2
b= 540 —
1% Profling & 5
' =l 320 A || i = L
El Connection | (m] 2
2.0
1.0
= 9.82.24.69:1972
28 MB received 0.0
Last updated 10:01:02 ' 530 5.00 730 10:00
fime {minutes)
T Open File details 2 ] =0
) ) =5
O Analysis and Recommendations 2 File name fiter: I pply | Clear |
® Your application has opened 286 files ;I
Cpen ime - | File name
and closed 284 fles, 4:42 minutes fwasv Foonfigib Teel b Tnodea/AppServer fprofiles/defaultinstaledApps/b 7eel/SimpleCIEar ear/SimpleCIEarE Bs. jar
4:43 minutes Swasy 7econfig/bieelb7rnodea/AppServer forofiles/defaultinstaledApps/b 7cel SDCGIVT ear MDCGIVTEIRS jar
)l | 2
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Health Center - Locking Y

“k
* ldentify Lock Contention and avg. Lock Hold Times SHARE

Technology - Connections - Results

g?ﬂ_lk-'lonitors {Inflated Java Monitors) - IBM Support Assistant Workbench @l - |EI Iil
File Administration Update Data Window Help

Support Assistant
| |E|C e @ &

Launch Activity ..  # Home

B Analy.. % Memor. x| BEIBMM. x| = Emir., %

Bl stane 22 | = O || |lis Monitors bar chart 52 | o ]
Inflated Java Monitors
G Classes ]
Slow (height) and % miss (color)
o o & ; 5 £ @© 2 & 5 = [ = = g T =
® Environment & S40 = = = g S £z =5 8 £ 8 2 g £ £ &5 5t
S g 28 3 T2 388338 348 B—E—=—%
E |2 288 8¢ f 25 g f 8-y L
E = = E T 2 : = o
I Garbage Collection 7] § % 2 3 o = = & 4 B % = 4 R E B = £ & &
= = 2 = = 2 = = el =
° |5 8 285 3558528 E8 588§ 5 5 & 8
=3 o T 2 09 O3 W \aE o @D 5 o @O = w T 9 9
E : ~ sl fure] ITa m = o @ ] 1 - = = =3 fra] [ o~ [ ] D Ty L
& Locking & = 0 8 2 32 2 2 % 2 2 2 8 858 8 5@ 8§ o o o
e (o T S« T = S = e == R — NN A = M = S = =t R R 1 T = = oo s
g S Tl S = 1 S 21 O - 5 1 s O = . S 5. Sl .H A A .1
1ty Profiing @ S 0.0
[Wlornitor
[T Reduce profiing overhead
E Inflated Java monitors analysis 23 = O || %} Monitors. &3 s m
2 Inflated Java Moritors: |
& [42F41010] = s, : : S— -

) . ] 4 mlssl Gefs - Slowl Recursive O utll Average hold tme | [Mame &
com,-’lbr?f]vngnéerrﬁp?_lblel_t}l:ontext@27EC B B 5 0 5 38663 | [ 3025
FFE0 (Class)” Nad & high miss percentage 0 1229 0 0 0 23719 | [41C4Z
indicating that 36% of attempts by a thread 0 1140 O 0 0 53855 20)2EC
to own the lock (when the requesting [
thread did not already own it reguired the 9 s g . g 80050 | [4=R59

0] &80 8] o] 8] 20005 | [42FFELT

thread to wait, Reducing contenton on this 4 | I g
lock could resylt in a nerformance ll L
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Visual Configuration Explorer (VCE) —

Visualize, explore, and analyze configuration information SHARE
Correlate configuration information between different products

Collaborate with others during problem analysis

Also see SHARE 113 Session 1153 for more examples...

E Configurations 3 | =1
. Be % -5 @
L WebSphesre ]ZCRE!S.OLHCE_]
[ webSphere. IDBCProvide
#1-[E wiehSphere, BMSProvider J

I'I'J

Palette — +

#-[E WebSphere.MailFrovider
+-E WebSphere, MamingConte
= wiehSphere, Node
&~ [ bedmrode
=- [ benodea
-2 WebSphere. Cachef
& [ webSphere Eventl
7 WebSphere. 12CRe:
= {7 WebSphere IDBCP
[ WebSphere. BSFTC
v [F2 Websphere MailFro
[E webSphere.Maming
&= [ webSphere. Object
- webSphere, Sched
= wWiehSphere, Server
=- [ besrOla
m1-BE 'Ln.f-:-h":‘rﬂ-ﬂr.;

&

-
< |
%24 Diagrams 22 |QL£&"IE| S

= - T
[ 23 [websSphere] defait:becel:bedmniode (:

N et =k

-'.“, °"L"_|_

[
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ISA VCE “Headless Installation

Click on File - Preferences - VCE - Utilities - “Deploy” to create
VCEHeadlessRuntime V1.0...zip file

gL

SHARE

Technology - Connections - Results

@TJTOOIG- - IBM Support Assistant Workbench

|type filter text

- Agent Access
e Case Manager
Global Search
Guided Troubleshooter

Utilities

T Tools |- Collect T Deploy utiities registered by Visual Configuration Explorer

Case/Incident estination directorsy:; | CNTemp

;default

Tools Catalog

Tool Hame
Dratabase Connect
IBM Monitoring ane
IBM Monitaring an:
IBM Moritaring ane
IEM Monitorin
IBM Fattern Model
IEM Port Scanning
IBM Thread and M
1Bl Trace and Rec
Log Analyzer
Memory Dump D
Mamaory Dump D
Symptom Editor

Yisual Configuratio

Threadanalyzer (T \A Topclogy Templates

4

Ceployable utiites:

BM Monitoring and Diagnostc Tool
BM Monitoring and Diagnostc Tools fi

Madia Wiewer

rodel Validation

Metwork, Connectons

Remote Agent Install

aved Credentals

Updater Freferences

Usage Gathering Feature

Wisual Configuration Explorer
Archive Handler
- Capabilities
- Compare Filters Preferences
- Logging Preferences
- Properties Filters

E}“.--Rules Preferences
~Topology Diagrams
Topology Service

visual Configuration Explorar Headless Automation Buntime

&

x|

y visual Configuration Explorer Headless Automation Runtime has been
b successfully created at
CiATemp\WCEHeadessRuntime_v1.0. 16, 2009090 20832 . 2ip.

Flease refer to C:A\Temp\YCEHeadlessRuntmeReadme. <t for more
nfor matson

" tlites
Lworkspace

Restore Defaults | Apply |

o]

Transfer zip file to your USS working directory, and unzip to ./vce dir.
jar —xvf VCEHeadlessRuntime V1.0.15.20090624.0925.zi p

Run the exporter from ./vce/ directory after setting WAS HOME:

java jar startup.jar -buildfile wasexporter/wasexpor t.xml - Dwas.root=$WAS_HOME
FTP the wasexportxml  configuration file to your workstation and re-name it.
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VCE Quick Start

1% [R - E e

Welcome to Visual Configuration —
Explorer! °

Configurations &3 ]

s

A workspace is reguired before you can begin,

~ Quick Start
You can start fresh with a new workspace or open
an existing one to continue a previols session.

s Create a new workspace from the 'Filevisual
Configuration ExplorerMew Workspace' dialog.

* Open an exising waorkspace from the Filefvisual
Configuration Explorer fOpen Workspace' dialog.

¢ Import a configuration into a new or existing -
workspace from the Filefvisual Configuraton
Explorer import configuration’ dislag.

s Choose from the most recently Lsed
workspaces

\Documents and SetingsiHutch

Create Workspace
Add Configuration(s)

SHARE
“~2logy - Connections * Results

Add Configuration e ool

Create New Diagram
Drag objects to diagram
Show Parents or Children

Mew Diagram s tool

Froblem & Visual Configuration Explorer (Tech... =x

I
z @ ® o= 5 @
B[ bedmnode -

-2 et 7 Search

B benod: -2 Show Properties

= webSphere.Mode
; fedmnode
=-E fenodec

et

iz Show parents

; Wit
- [E We
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Template View

, iz Show DB 2 datab:
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oy IO e OO OO o OO e OO e OO e OO e O o O

=5 WebSphere Server
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- [ nodeagent

{2 WebSphere, CacheProvider

{2 WebSphere EventinfrastructurePre
7 WebSphere J2CResoUrceAdapter
{2 \WebSphere, JDBCProwider

12 \WebSphere, TMSProvider

£ WebSphere MalProvider

£ WebSphere NamingContext

H-f5 \WebSphere, ChiectPoclProvider

WebSphere SchedulerProvider

- WebSphere Serverindex v|
| | >

= 8l o

$8d Diagrams i3 l o= Outline|

7 = O

|@ bénodea Show parents

Y
2l hEradah Shew MR Aatahases fam marent nods |

Cell
bacell

WebSphere.

MNode
benodeb

WebSphere.

Server
besr01b

Cell
focell

WebSphere.

MNode
fenodec

WebSphere.

Server
fosr0lc

Palette




Comparing Object Properties

s

SHARE

Technology - Connections - Results

2 Show Propertes Node

* Right-Click on “Show Properties Node”
* Right-Click on “Compare Objects”

7 Compare Objects

E]'I Configurations - IBM Support Assistant Workbench
File Edit Administraton Update Diagram Window Help

&l -2 x|

Support Assistant

& Visual Configuration Explorer (Tech...

| Corfigurations &2 ] =0

@ % = 55 @

[ ESBLoggerMediatior 4 |

WwiebSphere BPCConfigl
WebSphere BUsinessSE
WebSphere.CacheProw

$d k1 Cellwee: WEI ... 52

»2 =5

Yz DBZ Universal IDBC ... | Y= WBI_DataSource/WE

| = ESBLoggertediation. .. ['?:‘:: Security/Security Co... 22| T O

“

5 ol B @

8 # Security/Security
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&= wWebSphere MailProvider singleSignon
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- WebSphere NamingContext — — keySetGroup
-2 webSphera.Node = == Ba authiMecharisrms[ 2] 2]
=-EE wWebSphere.NodeGroup Security Security -2 authiMechanisms[ 3] 3]
B2 WebSphere. ObjectPoclProvic Security Security e 2 authivechanisms[4]
#-E WebSphere PMIRequestMetric 5-# userRegistries
=-fE WebSphere RelationshipServi @ LserRegistries[0]0]
== WebSphere SchedulerProvide g UserRegistries[ 1][1]
WebSphere, Security - B UserRegistries[2][2]
~[E Security / 8-  LUserRegistries[ 3][3]
WebSphere, ServerCluster b properties
klsrlwes e activelserR.agistry

- authiConfig
&~ applicatonLoginConfig
g-# CSl

Property Mame | Security WalLies

| Security Yalle

...... WEBIL DataSource g - actvesuthMechanism #= _Websphe... LocalSUserRegistry  WIMUserRegistry
Derby JDBC Provider (XA) % g2 authMechanisms _Websphe...
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Appendix

Installing the ISA
Other Diagnostic Tools for WebSphere on z/OS
« MVS Modify (F) commands
Working with Dumps & Traces
 Triggering dumps & Traces
« Extracting system dumps for ISA tools
Testing Tools & Sample Applications
Documentation, Help & Web Resources

38
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Installing the IBM Support Assistant (ISA) SHARE

« Download & Install ISA

 http://www.ibm.com/software/support/isa/

e See |IEA (IBM Education Assistant) for tutorials:

» http://publib.boulder.ibm.com/infocenter/ieduasst/vlrimO/index.jsp?topic
=/com.ibm.iea.selfassist/selfassist/ISAv41 Task.html

* |nstall Product Add-ons: (100’s)
* ISA: Update > Find New... > Tools Add-ons
 http://www.ibm.com/support/docview.wss?uid=swq27013279
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Other Diagnostic Tools for WebSphere -

Technology - Connections - Results

- WebSphere “built-in” tools (See InfoCenter)
 Display server - MVS Modify commands

Trace Dynamically - MVS Modify (F) commands

Performance Monitor (PMI) & Viewer

threadmonitor (WAS V7)
dumpNameSpace

wsadmin

- |ISC
« Other:

- JinsightLive for IBM System z
http://www.alphaworks.ibm.com/tech/jinsightlive

v WebbSphere

rI '
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F

F

4

The all-powerful MVS Modify command

<server_name>,HELP

TRACEALL - Set overall trace level
TRACEBASIC - Set basic trace components
TRACEDETAIL - Set detailed trace components
TRACESPECIFIC - Set specific trace points
TRACEINIT - Reset to initial trace settings
TRACENONE - Turn off all tracing

JAVACORE - Generate jvm core dump
HEAPDUMP - Generate jvm heap dump
JAVATDUMP - Generate jvm tdump
TRACEJAVA - Set java trace options

<server_name>DISPLAY,HELP

LISTENERS - Display listeners

CONNECTIONS - Display connection information
TRACE - Display information about trace settings
JVMHEAP - Display jvm heap statistics

WORK - Display work elements

ERRLOG - Display the last 10 entries in the error log
1THREADS - Display thread status

-

SHARE

Technology - Connections - Results
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Working with Dumps =
et

Java Dumps > /var/home/... MVS console commands
« Heap: MVS command: F <server_name>,HEAPDUMP
e Core: F <server_name>,JAVACORE
« JVM TDUMP: F <server_name>,JAVATDUMP
Heapdumps (and javacore) written to home dir
(Default = /var/WebSphere/home/cell/<servant Group ID>

WebSphere ABEND dumps >/var/home/...
SYSABEND & CEE Dumps > JES SPOOL

SVC Dumps, ABEND Dumps > SYS1.DUMP.Dyy

e Setup Dump Options:
CD SET,SDUMP=(RGN)
D DUMP,O
SDUMP- ADD OPTIONS (LSQA,RGN,TRT)

«  MVS Dump console command:
Dump COMM=ttitle’
R nn,jobname= H7SRO1AS



: o
jextract - Convert SVC dump for Dump Analyzer ‘

SHARE

Technology - Connections - Results

« Jextract is shipped with the IBM JVM in the ../java/bin/ directory
* Point directly to the Dump dataset:

/shared/zWebSphere/V7R0/java64/J6.0_64/bin/jextract SYS1.DUMP.D091014.7102814.SYSB.S00003
Loading dump file...

Read memory image from SYS1.DUMP.D091014.7102814.SY SB.S00003

Set debug scratch space size to 8 MB

VM set to 000000080B178548

Dumping JExtract file to SYS1.DUMP.D091014.7102814.S YSB.S00003.xml
<l-- extracting gpf state --> <!-- 5ms -->

<l-- extracting host network data --> <!-- 9ms -->

<l-- extracting classes --> <!-- 183200ms -->

<l-- extracting monitors --> ..<!-- 188234ms -->

<l-- extracting threads --> .<!-- 195727ms -->

<!-- extracting trace buffers --> <I-- 195740ms -->

<!l-- extracting roots -->.<!-- 199500ms -->

<l-- extracting objects --> .<!-- 268266ms -->

Finished writing jextract XML file in 268268ms

Warning: found 14 inconsistencies in the dump file. Further information has been written to the jextra ct XML
file
Creating archive file: SYS1.DUMP.D091014.7T102814.SY SB.S00003.zip

Adding "SYS1.DUMP.D091014.7T102814.SYSB.S00003"

Adding "SYS1.DUMP.D091014.T102814.SYSB.S00003.xml"

Adding "/shared/zWebSphere/V7R0/java64/J6.0_64/lib/ TraceFormat.dat"
Adding "/shared/zWebSphere/V7R0/java64/J6.0_64/lib/ J9TraceFormat.dat"
jextract complete..

« FTP the resulting .zip file to your workstation.

* May have to specify these arguments:
export JODBGEXT_SCRATCH_SIZE=8
jextract -J-DJavaio.tmpdir=/u/hutch/largezfs-Xmx10 24 SYS1.DUMP.D091014.

jdmpview - Replaced by the ISA Dump Analyzer or Memory Analyzer?
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Testing Tools

Technology - Connections - Results

Load Drivers

* JMeter

« Microsoft ™ Web Application Stress Tool
* LoadRunner, Silk, ...

Sample Applications

 Techdoc WP101612 “Getting started with analysis of GC,
Heapdumps and Javacores For WebSphere on z/OS”

PD Application Tools: causeOutOfMemory, Sleeper



ISA Built-in Documentation (local eclipse): /" bl

Welcome to IBM Support Assistant SHARE

Technology - Connections - Results

" Find Information Find Information” - Search
%ﬁ" Easily find the information you

need including product specific
inturmation and search
capabilitiez

Support Assistant . .== Q 5@‘ i '.t:

¥ Find Infoermation x

IBM Support Assistant Search

Advanced Search

s -
B £

# Home ve Problem ST W T B I &2 Collect and Send Data

-+ Search Targets

T Media viewer| 1 Product Information
B [#] 1BM Software Support Documents

IBM Support Assistant Search

4 [¥] 1BM developerwiorks
Search: | ZjO5 "Process Server” j GOl | Advanced Search
=] [#] 1BM Mewsgroups and Forums
Google "
i b Search Targets =2 WebsSphere Process Server 6.1 = WebSphere Process Serve
& Product Information Center: ~ Search Results

57 Stop Searching
IBM Software Suppart Documents (50 of 1523 resul

45
= IBM developerWorks Urirstaling WebSphere Process Server for 2/05

Information Management (45 of 45 results)




ISA Help

http://localhost:1260/help/index.|sp

« Highlight a tool
(e.g., HeapAnalyzer)

 Click on the “Help” tab:

Tools Catalog

Tool Mame

[Tech Preview] HeapAnalyzer
[Tech Preview] IBM Pattern Modeling and Analysis Tool for

b P i TORA Demaed T s Tl

ach Preview | Database Connection Pool Analyzer for IBM

Ladrmch Submit Feedback

Hp
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E_ll IBM Support Assistant Workbench

—

.

L
SHARE

Technology - Connections - Results

Search: m Search scope: All topics

Contents [dlo-1B8 & O

@ Introduction to IBM Support Assistant V4.1
@ IBM Support Assistant Migration

% Customizing the Workbench

© Network Connections

@ Usage Gathering Feature

© Administering the Agents

@ Customizing the Agent

@ Using the Data Collector

© Using Tools

= € Using the Media Viewer

=€ Using the Case Manager

@ Using the Guided Troubleshooter
% Using the Systems Explorer

@ Securing the IBM Support Assistant
© Submitting a Service Request

@ Troubleshooting and Support

© Reference

© How to use Help

ol: [Tech Preview] Database Connection Po
= % Tool: [Tech Preview] HeapAnalyzer

=€ Tool: [Tech Preview] IBM Pattern Modeling an
=€ Tool: [Tech Preview] IBM Thread and Monitor
= % Tool: [Tech Preview] IBM Trace and Request /
=@ Tool: [Tech Preview] IBM Web Server Plug-in

=€ Tool: [Tech Preview] Memory Dump Diagnosti
=@ Tool: IBM Monitoring and Diagnostic Tools for
= © Tool: IBM Monitoring and Diagnostic Tools for
= % Tool: IBM Monitoring and Diagnostic Tools for
= © Tool: IBM Monitoring and Diagnostic Tools for
= ¥ Tool: IBM Port Scanning Tool (Tech Preview)

© Tool: Memory Dump Diagnostic for Java

= € Tool: Visual Configuration Explorer

. | 3

B | & | % |

Tool: [Tech Preview] HeapAnalyzer

IBM® HeapAn

IBM HeapAna
Creator/Architect/L
Jinwoo Hwa

jinwoo(@us.ibm.c

Welcome to IBM HeapAnalyzer. IBM
allows the finding of a possible Java’
through its heuristic search engine anc
heap dump in Java applications. You
information at

http://www.alphaworks.ibm.com/tecl

Introduction

The Heapdump contains a list of all tl
the heap.

Heapdumps can be very large with m
them.

It's not always easy to analyze a large
analyzes heapdumps of Java SDK 1.3

<




ISA Resources Y
- /‘

ISA website: SHARE

www.ibm.com/support/docview.wss?rs=3455&uid=swq27012682 ety Gomectons: el

www.ibm.com/support/docview.wss?rs=3455&context=SSLLVC&gl=vce&uid=swg27013116
ISA Download website www.ibm.com/software/support/isa/download.htm!|
ISA V4.1.1 ReadMe www.ibm.com/support/docview.wss?uid=swg27016886
IBM Support Assistant Team www.ibm.com/software/support/isa

ISA Forum www.ibm.com/developerworks/forums/forum.jspa?forumID=935
Comments/feedback to: IBMSA@us.ibm.com

IBM Education Assistant (IEA) tutorials:

publib.boulder.ibm.com/infocenter/ieduasst/vlrlmO/index.jsp?topic=/com.ibm.iea.selfassist/selfassi
st/ISAv41l Task.html

IBM Diagnostics Guides www.ibm.com/developerworks/java/idk/diagnosis/index.htm
IBM Techdocs at www.ibm.com/support/techdocs: wP101575 & WP101612

47



