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Outline: ISA Tools for WebSphere on z/0S ~ sua=s

Garbage Collection analysis:
— GC and Memory Visualizer (GCMV) **
— Pattern Modeling Tool for Java GC (PMAT)

Dump analysis:
— Memory Analyzer (MAT **
— Dump Analyzer **
— HeapAnalyzer
— Memory Dump Diagnostic for Java (MDDA4J)
— 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
— Other Diagnostic Tools for WebSphere on z/OS
— Working with Dumps & Traces
— Testing Tools & Sample Applications

— Documentation, Help & Web Resources
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Diagnostic Data from WAS on z/OS

TSO/SDSF
 Browse logs

« MVS Modify cmds
e Turn tracing on

« Display WAS Servi
Other TSO/ISPF Apps
«  RMF Monitors

« IPCS

« DB2 Admin

Telnet Client

 View logs
 UNIX commands

e FTP

Java tools

e« Jextract, . ..

Web Browsers

e ISC-TPV

« z/OSMF Inc.Log M

ISA Tools
 Health Center

e GC analyzers

e Dump analyzer:
 Log Analyzers
« VCE
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Workstation

How many ways can we
analyze WAS on z/OS5?

SHARE
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Comm Server

» TMA2T0

« TCR/P Artifacts

» FTP Server € > data

WAS ~ }

- Server €777 1.- :
—PMI-TPY &«

—Health Center

| Servant Region JYM

WASIOEM

+ ZOSME

3270/ TS0
» SDEF/MYS e
console {————t—HEE_TQJ
+ RMF - SMF
Telnet {_____te_ln_et_j' _______
oy
» WWsadmin e« — — — .
Browser
ST TRY) {_____Etﬂ o=
LS54
+ Analyzers "
+ WCE N, port F———————
+ Health Center N\ [€———=g75
[ ] { |
ftp
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Which Tools for which Artifacts?

Artifact Tool

GCverbose xml (SYSOUT) GCMV
PMAT

Javacore TMDA

Heapdump Memory Analyzer
MDD4J
HeapAnalyzer

System Dump (jextracted)

Memory Analyzer
Dump Analyzer

Logs & Traces TRA

Log Analyzer
Real Time Running Server Health Center
Configuration XML files VCE
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IBM Support Assistant (ISA) - Launch pad: -

—

rs

hnelogy + Connections - Results

Use “Launch Activity” pull-down >*“Analyze Problem”
LN elScall

Support Assistant

yZe Prablem

2z Callect and Send Data

E* Find Infarmation
Home

(- Collect Data | @ Guided Troubleshooter

Case/Incident

|default

Select

Tools Catalog

Find new add-ons

IBM Monitoring and Ciagnostic Tools for Java™ - Dump Analyzer

IBM Monitoring and Ciagnostic Tools for Java™ - Garbage Collection and Memory WisLalizer
IBM Monitoring and Ciagnostc Tools for Java™ - Health Center

IBM Monitoring and Ciagnostic Tools for Java™ - Memory Analyzer (Tech Preview)

Log Analyzer

Memory Dump Diagnostc for Java (MDD4I)

Symptom Editor

Tool Mame | Wersion

[Tech Preview] Database Connection Pool Analyzer for IBM WebSphere Application Server 1.5.0.02

[Tech Preview] HeaphAnalyzer 3.9.8.00

[Tech Preview] [BM Pattern Modeling and Analysis Tool for Java Garbage Collector (FMAT) 3.9.0.01

[Tech Preview] IBM Port Scanning Tool 1.1.0.00

[Tech Preview] IBM Thread and Monitor Dump Analyzer for Java (THMDA) 3.9.0.00

[Tech Preview] IBM Trace and Reguest Analyzer for WebSphere Application Server 2.1.0.03

[Tech Preview] [BM Web Server Plug-in Analyzer for WebSphere Application Server (WSPAY  3.5.0.02

[Tech Preview] Memory Dump Diagnostic for Java (MOD4T) version 3.0 3.0, 1beta-20091201202124
[Tech Preview] ThreadAnalyzer (Depracated) £.0.3.02

2,22, 20090926232659
2,3.0. 20020304
11020031103

0,52, 200910011055
4.5.0, 200909240916
20.0.20081219132011
4.5.0, 2009092310442




GC Visualization and Analysis

<af type="tenured” 1d="13" timestamp=""Jul 30 17:33:20 2009" intervalms="1.601">

<tenured freebytes="0" totalbytes="536870400" percent="0" >
<soa freebytes="0" totalbytes="536870400" percent="0" />
<loa freebytes="0" totalbytes="0" percent="0" />
</tenured>

<time exclusiveaccessms=""0.132" meanexclusiveaccessms="0.063" threads="4" lastthreadtid="0x43FA
<refs soft=""249" weak=""11193" phantom="2" dynamicSoftReferenceThreshold="0" maxSoftReferenceThr

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.

— 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.

ss than 4%)" />
>

axSoftReferenceThr
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GC Visualization and Analysis tools ~ =»a=:

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

W__{ Analyze Problem x

@ i (= Collect Data | @ Glided ﬁhTool Input Parameter Yalues X = 0O
Case/Incident
Bl Monitoring and Diagnostic Tools for Java™ - Garba ollection and Memory YisLalizer
|defau|t /
Log name Browse. ., | A
Tools Catalog
Tool Name &h System File Browser =] x|
[Tech Preview] Database Connect Case Manager Browse Remote Artfact Browse |
ech Preview ] HeapAnalyzer 3.9.8.00 : :
LT , ] HeapAnaly , . (5 My Complter | a
[Tech Preview] IBM Fattern Modeling and Analysis Tool for Java Garbage T 3.2.0.01 3(51 "'I:Sé'éiﬁ{égﬁf
[Tech Preview] IBM Fort Scanmning Toal 1.1.0.00 BB Windows
[Tech Preview] IBM Thread and Monitor Dump Analyzer for Java (TMDAY 32,000 ENEEe
[Tech Preview] IBM Trace and Request Analyzer for WebSphere Applicatior 2,1.0.03 B0 1162804607h24 2864885
[Tech Preview] IBM Web Server Flug-in Analyzer for WebSphere Applicatior 3.5.0.02 ---m B7elatchttalsdaid7be0acdf14180ba
[Tech Preview] Memory Dump Diagnostic for Java (MDD42) version 3.0 3.0, 1beta-: ---D adsm.sys
[Tech Preview] ThreadAnalyzer (Deprecated) £.0.3.02 B3 AppTraces
IBM Monitoring and Diagnostic Tools for Java™ - Dump Analyzer 222200% | addhode.log _
IEM Monitoring and Diagnostc Tools for Java™ - Garbage Colection and Me 2,3.0,2009¢ | Colector_200%-07-27-14-59-44.2p
L i i 115 N S default_augment.log
IBM Monitoring and Diagnostic Tools for Java™ - Health Center 1,1.0,2009; defaLit_create og
. . . i ] - :
IBM Monitoring and Diagnostic Tools for Jawa™ - Memory Analyzer (Tech P 0.5.2.200% | = DumpAnalyzer WASBasicinfo_Report,ixt
Log Analyzer _ 450200900 L DumpAnatyzerLog_SvS 1,DUMP D09 1007,
Memory Dump Ciagnostic for Java (MDD4J) 20020080 | 0 L. DumpanalyzerLog_SYS 1.DUMP.DOS 1007,
Symptom Editor 45.0200%C 1 0. DumpAnalyzerfeport_SYS1.0UMP.DOS10
Wisual Configuration Explarer {Tech Preview) 1.0.15,200¢ * GCverbose STC 22674 5YSOUT. THT
LB kel R Inedal Rsrnidh CTEIRREE e
Kl I b
‘ Launch | | Submit Feedback ‘ | Heln |
o]'¢ I Cancel |
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Uses verbose GC (xml doc)

E‘!Data set 2 - IBM Support Assistant Workbench

File WGC Heap Data VGC Pause Data WGC Data  Administration

Support Assistant

it Hom

& Templates B2 ~ =0

(1) Un-paused Time
(L) performance

O Obiect Sizes

O Mative Mermory

o Mernary

2oLas and SO8 Sizes
O Gererational Heap
5 Fragmentation

(1) Compaction Pauses

2 key E@]

rVariants

—erboseGl . STC226 74,57 S0

rData

| |Compact fimes

I |Pause fimes (not including excl

I |Sweep tmes

o
SHARE
GC and Memory Visualizer (GCMV) -impTy  s#are
Summary
Allocation failure count 137
Forced collection count 3
Update Views Window Help GC Mode optthruput
Largest memory request (bytes) 19496
T IBM Monitoring and Diagnostic Tod Mean garbage collection pause (ms) 1514
~ Datasst 2 2 Mean heap unusable due to fragmentation (MB) 0.0
Mean interval between collections (minutes) 0.04
Number of collections 209
:cpompatc_ttimn(es e : Proportion of time spent in garbage collection pauses (%) 57.9
2500 | —Sweeptinss ’ Proportion of time spent unpaused (%) 42.1
ke Rate of garbage collection (MB/minutes) 126
2,000 v
w f ul B
E IIII:.-' u | J | ||I
£ 1,500 I’ | H il
| |
kes | IR '\ I|| I ||
1,000 | | | | | | ||| | | | I||| || ( |
|| | | e A I__._Jl_.....|_.|L_.J L |.|lJ
;l\._,,_ L T |I:Il'..l- ||||l| il 1 | H A | S W
500 Usai ' I
- | ]
0
0o 05 10 15 20 25 30 345 40 45 50 55 &0 &5 YO0 75 80 25 90
time (minutes) 8

| |Mark tmes

4| I »

vrerhmearar ST 295 74 over T wml | Rancrt | Tahbed data || e miat | St eh red data |
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S
Pattern Modeling & Analysis Tool for Java GC (PI\/IA]D:.E

Technology « Connectians - Results

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

In IBM Pattern Modeling and Analysis Tool for Java Garbage Collector S| _ o] x|
File Analysis WView Help

a3 [x[%]x| [z]a]]s]m [&

(== File List :

Mame First Garbage Collection Last Garbage Collection AFIGT Cyele
Tue Sep 1 08:12:27 20049 Tue Sep 1 09:53:51 2009 a0/a0 1
= x| : :

(5

=
()
wES

EEE

]

art View

Start time (HH:mm:ss MM/iddiyyy)  |08:12:27 D9/01/2008 | ‘ Open ‘ ‘ A ! ; ':
| | 2200 | Free Terured| Bef,

End time (HH:mm:ss MM/dd/yyyy) |DQ:53:51 08/01/2008

otal Tenured]Afte

# File name : CATraces\ToyataGCrerbose ml M MR =2
# Number of all Garbage Collections : 50 Free HursenAfter
# Number of Glohal Garhage Collections : 50 Free MurseryiBef.
# Number of Scavenger Garbage Collections : [ [Ised Hursery{#ftel
# Elapsed time between start and end time : 6,084 seconds Uzed HorseryjBef.

Total Mursery Afte

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

Totzl Mursery Bef.
time between start and end time) ,“

Requestad

# Average Garbage Collection duration : 732 milliseconds 1200 e |

# Total Global Garbage Collection duration : 36 seconds

# Average Global Garbage Collection duration : 732 milliseconds flesilaltsioe)

[ FreeLOAfsfter] |
# Total Garbage Collection interval : 6,048 seconds FreelOAjbeiore]
# Average Garbage Collection interval : 120,974 milliseconds [ TotalSOA(=fter] |
# Total Global Garhage Collection interval : 6,048 seconds Totsl 5 OAbBetare)
# Average Global Garbage Collection interval : 120,974 millisec onds [ Tetal LOA(Sft=r] |

Total L OAbefore ]
# Total collected bytes by Garbage Collection : 7,884,890, 920 bytes [ Gne=
# Average collected bytes by Garbage Collection : 157 697 818 bytes

AF C l=ted
# Total collected bytes by Global Garbage Collection : 7,884,890,920 iytes ;mpk =
; [ Mok |
# Average collected bytes by Global Garbage Collection : 157,697 818 bytes
200 Swvvae
Coméac‘t
: GC Coméle’ced

081227 022235  08:3243 024252 085300 09:03:03 09317 092325 09:33:24 094342 09:53:51 ﬁg Overhezd
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JVM Dumps - Many kinds . . .

 Java Dumps > /var/home/...

— Heap
— JavaCore
— JVM TDUMP:

e SVC Dumps, ABEND Dumps, SYSABENDs
e CEE Dumps

Analysis Tools:

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

« Memory Analyzer — More detailed

 Dump Analyzer

« Heap Analyzer

e Thread & Monitor Dump Analyzer for Java (TMDA)

See “Analyzing Dumps” In appendix for more details.

3/14/2010 SHARE 114 - Session 1147 © 2009 IBM Corporation

10



s
Memory Dump Diagnostic for Java - V3 (MDD4J}uaxe

« Focus on data structures that may cause memory related problems.

 Analyze heap dumps:
— “Baseline” heap dump — take when application is started.
— “Primary” heap dump — when a problem occurs.
— “Comparative” heap dumps — analyze differences.

' iagnostic for Java ESIHY V)
Memory Dump Diagnostic for Java :
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: -]
C:\Traces\heapdump.20090925.143726.197112.0001.phd
¢ Date generated: Fri Sep 25 14:37:26 EDT 2009
HTML Report Yeti Report . i
4 Websphere.miscellaneous:
WWebsphere miscellaneous 15MEB (31.3"\-0 of the heap']
shared Strings )
Quick tips :
4| I_’I_I
+ For detailed instructions on how to use this tool and other tools Type Breakdown @
to diagnose a memory leak, see the Getting Started help
section, and other sections under the Help tab above. ;::,:%
lang[]
" " W Ohbject]]
* Examine the Predefined Components and Type Breakdown M byte]
graphs on the right to see if there are any very large or ::RSE:aPiim‘
251713 ntl
abnormal contributors to the heap Hashmbll:’e%n:;!r]
s Switch to the Reach Size Leak Suspects tab above to see a ‘“H“;:':;':s“”ap“"w
numhber nf notential siisnerts in rase nf a leak
3/14/2010 SHARE 114 - Session 1147 ©2008 1BM Corporation 11



MDD4J analysis (cont’d) SHARE

 Guided Activity Assistant
— “Summary” — Basic Heap Info & Contents Summary.
— “Reach Size Leak Objects” — Cumulative size of all objects.
— “Object/Class” leak suspects.
— “Data Structures view” — Understand relations & Track Changes.
* Big/Growing/Shrinking/Steady

* Yetli Reports: (HTML or Yeti zip file)
— Save as HTML file, or Yeti analysis zip file — extract & open 1ndex.html file.
— Analysis engine based on "Yeti" technology.
e Overview
* Health Report
» Content Graphs — Type & Field layout views

e 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

3/14/2010 SHARE 114 - Session 1147 © 2009 IBM Corporation 12



Yeti Reports (from MDDA4J)

Extract zip file created

oy MDD4J, & launch index.html

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

Overview || Health Report |

Servlety rapperimpl _ 4721MB

|Summar‘;r of all live objects in the heap,

HTODDyhacache 4.67M1B |Ther'e are 512MB of live objects, of which 80MB is overhead. |
JmxMBean3erver et al, 341MB
System 3tate et al, 3.18MB | Predefined Components ” Type Breakdown |
ResourceBundle class o.. 2.56MB ]
W¥ebsphere.miscellaneous | ) MDD43: Content Schematic & _|O
shared Strings LY | 1 [ fle: 4 /Documents and Settings/Hutchyity Docun
eclipse.miscellaneous 4
Ana I ys I S S u m ma ry Repo rt — jmx -_:-g chi |Content Scheratic of ServletV rapperlmy I.‘
W tModeling.emf B o |This schermatic explains 472MB‘|
B EM.miscellzneous B =t
W webspheresecurity e} ServletyV, T
OpenfClose all major sections | Open all sections | . 20M8
BT 116
H Primary heap file info; MemWorkout$Blob
4 | +] C\AppTracesiheapdump 20091013.140817 196909.0_] Big Data Structures Lns
; |Done
Heap Contents Summary Description Size |Reachable Size | Shared Size
com.ibmows security web WebAppCache class object 4461E 230MB 229MB
Aggregated Data Structure Leak Suspects com.ibm.ws webcontainer servlet. Servetrapperimpl 207MB | 207MB 0 bytes
= com.ibmws cache HTODDynacache 8.16ME  |5.16MB 0 bytes
— Object/Class Leak Suspects com.ibmws management descriptor MBeanDescriptorianager | 191kB 5 36ME 5 17TWE
org.eclipse emf ecore impl EPackageRegistrylmpl class object | 16kEB 3.69MB 3 B7MB
Big Data Structures org.eclipse emf ecore impl EPackageRegistrdmpl 147TME | 3.02MB 1.55MB
com.ibmws naming.ipbase MameSpace 183kE 2.23MB 2.05MB
Whole Heap Health Measures com.ibmws naming.ipbase NameSpace 4TkE 2 11MB 2 07TMB
com.ibmws380 orb CommonBridge class object 360 bytes [ 1.75MB 1.75MB
javax.management_modelmbean.ModelMBeanOperationlnfo 1.E6ME 1. 65ME 52kE
3/14/2010 SHARE 114 - Session 1147 13
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Memory Analyzer awor

e Based on open source M.A.T. + DTFJ - www.eclipse.org/mat
* For java heapdumps, System Dumps (Jextracted) & Javacore*

Getting Started wizard:

OVerview ----------mmmmmam- >
Leak report
Component reports

Navigate: (TOC, Fly-over, Click)

3/14/2010

Histogram (tables)
Context (In, Out Refs)
Group (Pkg, Class, Loader)

Dominator Tree
— Objects keeping others

Path to GC roots
Leak reports

|| B heapdump.20090925. 143726,197112,0001.phd &2

[

A e,

iml %l Q
iOverview'k@defwlt report org.eclipse.mat.aplisuspects &2

Leak Suspects

(b) 43 MB
‘t o
m (a) Problem Suspect 1

m (b) Problem Suspect 2
[] (9 Remainder

System Overview

- Leaks

¥ Overview

(9 335M8 ——————
Total: 435 MB

v © Problem Suspect 1

54 instances of "org.eclipse.osgi.internal.baseadaptor.DefaultClassLoader”, loaded by
. "org.eclipse.core.launcher.Main$StartupClassLoader @ 0x1b957¢c90" occupy 5,277,944 (11.57
- bytes.

|émt s 52 | & Navigation History |

SHARE 114 - Session 1147 © 2009 IBM Corporation 14



—
Memory Analyzer samples

Navigate: (TOC, Fly-over, Click)

* Histogram (tables) Example: Biggest objects by Retained Size:

e Context (In, Out Refs) LB a8l_lojx|

° G rou p (Pkg : CI ass , LO ad er) & inspector 22 ];:I gheapdump.zo?§092.143?26.19?112.0001.phd P = O|(Enghe.. &3 lw—ek:l-‘:'_z

] Sliom e & | =
e Dominator Tree toveven i Component
—_ ObJeCtS keep|ng Others MMB Classes: 16,3k Objects: 759.6k Class Loader: 354 Urreachable Obijects v : gtroducﬁon @

e Path to GC roots
 Leak reports

i Overview [ default_report org.eclipse. mat.api:suspects S:s’]

Table Of Contents

~5System Overview
8 Heap Dump Overview
8 System Properties
8 Thread Overview
vTop Consumers
= Biggest Objects (Overview)
= Biggest Objects
8 Biggest Top-Level Dominator Classes (Overview)
= Biggest Top-level Dominator Classes
® Biggest Top-Level Dominator Class Loaders (Overview)
8 Biggest Top-Level Dominator Class Loaders
= Biggest Top-level Dominator Packages
= Class Histogram
v @ Leaks
B Qverview

v @ Problem Suspect 1
8 Description

3/14/2010

[z

Wall

Statics | 72
Type | MName

~ Biggest Objects by Retained Size

479.3 KB

322 mB ——

Total: 43.5 MB

1.3 MB
1.4MB
L 1.6 MB
41 MB

he24.9KB
634.1 KB
7046 KB
718.3KB

b Run the Component (2)
Report

b Getfing an Cwverview

» Duplicate Strings

» Empty Collections

» Colecton Fil Ratios

b Soft Reference
Statistics

b Findlizer Statistics

v Map Colision Ratios

~ Shortest Paths To the Accumulation Point

SHARE 114 - Session 1147

Class Name

[ java.util.Linkedlist$link @ 0x83401c470
T java.util.LinkedList @ 0x83401c448

S 'D com.ibm.washington.tai.MemWorkout @ 0x83401b3b0

i T com.ibm.washington. tai.Memoryl eak @ 0x833f91150

T’ com.ibm.ws.webcontainer.servlet.ServietWrapperImpl @
0x831eab8ed

™) com.ibm.ws.webcontainer.webapp.WebAppServletinvocatio

nEvent @ 0x833a75828 Unknown
5 com.ibm.oti.vm.BootstrapClassloader @

O O 12010 Soccion

© 2009 IBM Corporation

Shallow Retained
Heap Heap
48 209,384,520
40 209,384,560
64 209,384,624
40 209,384,664
240 209,385,000
88 88

15




Memory Analyzer sample use case

—

.--E__

SHA

nalogy + Conng

b

sulty

R

File>Open Heap Dump > Leak Suspects Report > Problem Suspectl >
“Shortest Paths To the Accumulation Point” and “Accumulated Objects”
 There we found the suspect “MemorylLeak.”

i Overview| default_report org.eclipse.mat. api:top_components [ default_report org.eclipse. mat.api:suspects &

=R

iew | B2 defallt_report org.eclipse. mat.api suspects 5

= o

+System Overview
8 Heap Dump Overview
B System Properties
B Thread Qverview
*Top Consumers

= Biggest Objects (Overview)
# Biggest Objects
o B

est Top-Level Dominator Classes
est Top-Level Dominator Class Loaders (O
= Biggest Top-Level Dominator Class Loaders
= Biggest Top-Level Dominator Packages
B Class Histogram
~ @ | eaks
B Overview
= @ Problem Suspect 1
8 Description
m—p 5 Shortest Paths To the Accumulation Point
= Accumulated Objects
= Accumulated Objects by Class

e Of Contents Created by Memo

3/14/2010 SHARE 114 - Sessio

.-—-"D, com.ibm.washington.tai.MemWorkout @

Shallow
Heap

Retained
Heap

209,384,520
209,284,560
209,384,624
209,384,664

Class Name

48
40
64
40

[ java.util.LinkedListsLink @ 0x83401c470

t 7] java.util.LinkedList @ 0xB3401c448

D com.ibm.washington.tai.MemWorkout @ 0x83401b3b0
. D com.ibm.washington.tai.Memoryleak @ 0x833f91150

D com.ibm.ws.webcontainer.servlet.ServietWrapperlmpl @
0x831eab8es8

240 209,385,000

88 88
48 48

=1+

oo E]com.ibm.ws.webcontainer.webagg.WebAggServIetInvocatio
nEvent @ 0x833a75828 Unknown

5 com.ibm.oti.vm.BootstrapClassloader @

0x827f42910 System Class

D java.util.LinkedList3link @ 0x83335d880 »
D com.ibm.ws.util.ClauseMNode @ 0x831ec8590 =
7. Total: 3 entries

432

+ Accumulated Objects

Shallow
Heap

Retained

Class Name
Heap

Percentage

[y com.ibm.ws.webcontainer.servlet.ServietWrapperlmpl @
0x831eab8e8

[y com.ibm.washington.tai.Memoryleak @ 0xB33f21150

240 209,385,000 77.79%

40 209,284,664 77.79%

64 209,384,624 77.79%

0x83401b3b0
[Liava.util.linkedList @ 0x83401c448

40 209,284,560 77.79%

LZUUIT TO VT CUTPUTTUTUTT



Dump Analyzer - impts

SHARE

Technology « Connectians - Results

1L auncher - IBM Support Assistant Workbench

Based on JVM'’s jdmpview tool
System dumps processed by jextract
FTP to workstation (binary)

Import dump — “Browse”

Select report, “Analyze”
Click on WASBasicInfo

or...

(CRUnEh AV,  Home

Ble Administration Update Window Help

Support Assistant

Frohlem IBM Monitoring and Diay

1 WASBasicInfo5Y S1L.OUMP DO91014.5p] - IBM Support Assistant Workbench
Ae Admnsraton Ledste  Window  Help

Support Assistant

ft Home = B Analyze Problem =

'Ol Laurcher | O 40ASBasisinfo(SYSLOUNE, DO51024.p) 5 |

IBM Manitaring and Diagnostic Toals

4 Laumcher]

System dump file; | CAAppTraces\syYSs 1L.OUMP. D09 10 14.2ip

- Start Here
=8 WehSphere Application Server
= General
WASBasicnfo, 1.0.0,20080310: Basic information about a WAS server process

S WASHeader, 1.0.0.20080310: Print a header with common information about a W,

S WASTHreadIDs, 1. O 0. 2009030? Print a list of aII threads with their Java and WAS

WASTHreadPoclsBasic, 1.0.0, 20080310 Basic information about threads and threz

' yASVersion, 1.0.0.20090307: Basic information about version information in a WA
lized analyzers for version 7.0

dtf.anakyzer

com LAt anabzer vias WASBa okl

2.1.2. Summary Infermation

Depleoyed applicaticns and modules (3sse section below for more details):

HNumber of deployed Enterprise Applications: 14

Humber of deployed Enterprise Applicationa not atarted: 0
Number of oyed WAR modules: 13

Number of deployed WAR modules not started: 0

Number of deploved EJB modules: &

Humber of deployed EJBE modules not started: 0

Threads and thread pools (see section below for more details):
Numbar of deadleocks detected: 0

Total number of Java threads (in poola and not in poola): B2

Current hung thread detection threshold (msec): 600000
Current number of threads suspected of being "hung": 0O

1ation about the Systerm Management subsysterm in a WAS server process
scription available)

ameters:

CHAppTraces\s.

Numbhaer of Java threads not in a WAS thread pool: 35

Number of native threads not associated with a Java thread: 4 ﬂupper'rt corner Of screen
Humber of WAS thread pools: 23

Number of pool threads currently active: 1 e

Humber of pool threads currently allocated: 17 Save Report As... Save Report as...

Humber of pool threads allowsd befors exceeding maximum configursd pool aizsas: 711

Number of threads currently in pools that are at over %0% of the maximum pool size: 1 Sawe LOQ As... - HTML’ XML’ tXt

Humber of threads currently in pools that are at over 100% of the maximum pool size: 1

Humber of threads currently in pools that are at over 150% the maximum pool size: O Showr LOQ hd Save Log a.S .

IBM Corporation 17
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Dump Analyzer — Analysis Reports

- Save Report As: html, xml, or txt files
- Default Dump Report:

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

Save Report As,,, ¥

F

Save Log As...
Shiow Log

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:itw=HEAVY Extralnfo=0x00000000

3/14/2010 SHARE 114 - Session 1147 © 2009 IBM Corporation 18



HeapAnalyzer (New on ISA!)

« Originally provided on AlphaWorks

» Graphical analysis of javacores (heapdumps)

« Creates tables & graphs

e Heuristic engine to find memory leaks and excessive heap usage.

R T IR = W E Yo - Ralvels = W] [T ech Preview] HeapAnalyzer x _

Wiorking Cirectory: 3 ocuments and SettingsHutchiBMSAvE Dapplicationsteclipseiplugins\com.ibm. esupport. tool heapanalyzer_3.9.8.00

Cancel | CA\Program FlesybmiBM Support Assistant
Command Line: w4 lycpiecipseipluginsicom.ibm.rop j2sewindz xB6_1.6.0,200902115-20090330 132 Lyjretbintjava.exe -Ximx 1024M -jar ha.jar

"o Tracesiheapdump, 20090925, 143728, 197112.0001 phd"

~Tool's stdout and shderr | skl g = Bl s =]0] x|

File Analysis View Help

LhB0IE

i) Analysis of heapdump.20090925.143726.197112.0001.phd :

=
1

o

NEENOE

o] [a]od

Froperty Yalue

Heap dump file name CATraces\heapdump 20090925 143726.197112.0001 .phd
Java Yersion J2RE B.0 205 =340
mMumber of Classes 16,320
Mumber of Ohjects a06,640
Murmber of Ohjectirrays 47 6495

~OutpUt Artifacts mumhber of PrimitiveArrays 139,171
Total Mumber of Instances TaY9.87E

I Total Mumber of References 1,423,751

Mumber of roots 19,914
mumhber of types 16,322
Heap range M1 b7ed000 to Oxlelelefl
Java heap usage 45 092 856 vtes
Dark Matter 1,072 bytes (00023773168 %)

‘o @

] Console

[Tue Dec 08 17:41:81 EST 2004] Heap Analysis of CATracestheapdump 20090925 143726 197112.0001 phd completed in 00

HeapAnalyzer
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HeapAnalyzer (cont’d)

javairtilLinkedList$Link { count : 340,599 )

 Bnalysis | View Help . .
e e Analysis Views:  [EIEIEEYEEEICREE,

B2 Objects List — Tree view

FR Types List _ Objects List ® Located a leak suspect

2 Root List )

¥ Capstiyin — Types List is responsible for 209,383,848 hytes
lis Gap Statistics — Root List

4 Search Name —_ Gaps by size OK

I Search Address

IEM Heapanalyzer

File Analysis View Help
S| BB

Q|| | = i

o

'

&l - 10| x|

o heapdump.20091013.140817.196909.0011.phd Tree View §§§§ i o o [
Subpoena Leak Suspect(s) Go to Bookmark Remove Bookmark ; = comibm/wsspiwebco...
M 209,434 080 (78%) [32] 1 comfibmiwsspifwebcontainerutifURIMapper 0x306b9d58 g@ Froperty Yalue
¢ € 209,434,048 (78%) [56] 3 comiibmiws spifwebcantaineriutilflURIMatcher 0x306h9d78 “|Address 0x306h9das
o 209,408,272 (78%) [86] 2 comfibmiwsiutiliClauseMode 0x306kh9290 S|Mame comiibimbns. ..
o~ . 28,288 (0%) [72] 1 javaiutiiHashMap 0x306k9db0 §§ Murnberofc.. |1
¢ 432 (0% [56] 3 comiibmiwsiutiliClauseMode 0x3158860 §§ Murnber ofp... |1
o= 272 (0%) [30] 2 comiibrmiwsiutiiClauseTable 03158808 S|Dwmer addre... |0x30678ded
o € 104 (0% [48] 1 javallang/String 0x31758598 §§ Cwner object |cormibrntes)..
o= 4 264 (0%) [144] 12 comlibmbwsiae beontaineredension/DefaultExdensionProcessorlimpl 0x31f37280 ¢|Size 32
209,434,080

“|Total size

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.

3/14/2010 SHARE 114 - Session 1147
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Thread & Monitor Dump Analyzer for Java (TMDA)s

0

.
H

R
ang «

Results

ology + Connecie

TMDA for Java analyzes javacore dumps and helps you find hangs, deadlocks,
resource contention, and bottlenecks in Java threads. (Tech preview.)

Webcast & Foils.

iIbm.com/support/docview.wss?uid=swg27011855

Features provided & Color coding:

Summary of Javacore
 Thread detail view
* Monitor detail view
» List of hang suspects
 Thread compare view
 Thread comparison summary
e Monitor lock compare view
» Garbage collector statistics for IBM JVM

File Analysis \iew Help

BIX]x[x] [#]2][%]2 |-

#- Thread Detail : javacore.20091030.141317.197 179.0003.txt

Mame &

|Health Center trace subscriber

I1.|1_
(413

[LNT Compilation Thread

[LIMX server connection timeout 95

[LIMX server connection timeout 96

|ILocalNotificationServiceDispatcher : 0

|Non-Deferred Alarm Manager

= Non-deferrable Alarm : 0
Non-deferrable Alarm: 1

|I2= Non-deferrable Alarm : 2

| NotificationServiceDispatcher : 0

|IP=776074:0=0:CT

[IRMI Reaper

|RMI RenewClean-[9.82.24.70:1972]

|IRMI Scheduler(0)

[IRMI TCP Accept-1972

[IRMI TCP Connection(12)-9.54.139.74

~[RMI TCP Connection(19)-9.54.139.74

‘lhrm TCP Connection(20)-9.54.139.74

{IRMI TCP Connection(21)-9.54.139.74

|[Signal Dispatcher

Memory Segment Analysis

Status Nurnber of Threads : 59 | Percentage
0 0 (%)
16 27 (%)
39 66 (%)
0 0 (%)
1 Suspended 0 0%
Z Object wait() 0 0 (%)
ZFParked 1 2 (%)
# Free Java heap size: 25,168 bytes =
Allocated Java heap size; 268,435,456 bytes
Memory Segment Analysis
Memory Type ||# of Segments | Used Memory(bytes) | Used Memory(%o) | Free Memory(bytes) | Free Memory(%o) | Total Memory(bytes)
Internal 32 26,222,036 35.63 47,377,824 4,37 73,599 860
Ohbject 1 268,435,456 1o 0 0 268,435,456
Class 1,856 82,220,372 70.97 33,635,508 | 20.03 115,855,880
JIT Code Cache 3 25,165,824 1o 0 0 25,165,824
JIT Data Cache 1 3,786,552 45.14 4,602,056 5486 8,388,608
Owerall 2,183 405,830,240 82.58 85,615,388 | 17.42 401 445,628 21



. = ’f-’
Working with Traces from WAS on z/OS o i im

STDOUT & STDERR traces usually go to JES logs
— Keep them off SYSLOG by specifying separate DD files
— 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
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s
TRA - Trace and Request Analyzer for WAS ...

Technelogy » Connections - Results

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

IBM Trace and Request Analyzer for WebSphere Application Server @l — |EI |ﬂ
File Analysis Customized Analysis View Help

Trace Gap Analysis o o B4
Timer... Trace Line Mum..JFi..
T2494 ([9Rr08 15:12:38:376 EDT] 00000000 AdminToal A BEOOO2221 ADMUIODZ 21 Mode Agent launched. Waiting for initialization status. 107 a.|=
[Ri3503 15:13:50:870 EDOT] 00000000 AdminTool A BBEOQOQOZZ2]: ADMUOODI0NL Mode Agent initialization completed successfully, Process id is: 000002ac00000002 108 a..
8447 ([98m0a15:11:12:337 EDT] 00000000 AdminTool A BEOQOOZ22: ADMUIOT 201 izclite on BLA will not he uploaded since it already exists in the target repository. 3a a..
[i3503 15:12:07.794 EDOT] 00000000 AdminTool A BBOOQOZZ22]: ADMUOOTEL Synchronizing configuration between node and cell. 39 a..
29879 |[Rr08 15:12:07.794 ECT] 00000000 AdminTaoaol A BBOOOZ2221: ADMUIODT Gl Synchronizing configuration hetiween node and cell. 39 a..
[208 151237673 EDT] 00000000 AdminTool A BEOOO2221 ADMUOODT S Launching Mode Agent process for node: h2nodeb 104 a..
29249 |[92r08 15:10:34:944 ECT] 00000000 AdminTaoal A BBOOOZ2221: ADMUOODS!: Successfully connected to Deployment Manager Server: wsc2 washingtan.ibm.com: 24010 21 a..
[8/3503 15:11:04:193 EDT] 00000000 AdminTool A BBOQOQOZ2Z2]: ADMUIOS0SE] Servers found in configuration: 22 a..
B96T |[958008 15:12:27:895 EDT] 00000001 FileRepositor A BRBOOOZ221: ADMROOT11: Document cellsfh2celliPolicySetshyS-1 REPpolicySet xml is deleted. 102 a.)=
[8i3503 15:12:34:562 EDOT] 00000001 ModeSyncTask | com.ibmaws management.sync. BodeSyncTask doSync ADMS00031 The configuration synchronization completed su... 103 a..
4920 |[WRr0815:10:25:076 EDT] 00000000 ModelMgr | BEOOOZ221 WSRO0 Initializing all serer configuration models 18 a..
[2r8/02 15:10:29:996 EDT] 00000000 S5LConfighlana | BEOOOZ222] CWRIEIODZTI Disabling default hostname verification for HTTPS URL connections. 149 a..
4803 |[9Rr0815:10:29:996 ECT] 00000000 S5LConfigMana | BEBOQOOZ2221: CWRKINDZT]: Disahling default hostnarme wverification for HTTPS LREL connections. 19 a..
[8/3503 15:10:34:499 EDOT] 00000000 AdminTool A BBEOQOQO2Z221 ADMUOOOT]: Begin federation of node h2nodeh with Deployment Manager at wsc2 washington.ibm.com:.. |20 a..
3,266 |[8508 15:11:05:883 EDT] 00000000 AdminTool A BBOOO2221 ADMUIO0T 4l Backing up the ariginal cell repositary. 27 a..
[8i3503 15:11:09:149 EDOT] 00000000 AdminTool A BBOOQOZZ2Z]: ADMUIOOT 21 Creating Mode Agent configuration for node: hznodeb 28 a..
1,279 |[902r08 15:11:04:293 EDT] 00000000 AdminToal A BEOOO2221 ADMUZO0T01 Stopping all server processes for node hZnodeb 24 a..
[2r8/0g 15:11:05:572 EDT] 00000000 AdminToal A BEBOQOQOZ221: ADMUDST 21 Server h2sr01b cannot he reached. It appears to he stopped. 25 a..
TEE [8r3503 15:11:10:527 EDOT] 00000000 AdminTool A BBOOQOZZ22: ADMUOOT 41 Adding node hZnodeb configuration to cell: hZcell 32 a..
[8i3503 15:11:11:295 EDT] 00000000 AdminTool A BBEOQOQOZ2Z21 ADMUIOT 2001 WebSphereW®SDM on CLU will not be uploaded since it already exists in the target repository, |33 a..
B93 [2r8/08 15:11:09:149 EDT] 00000000 AdminToal A BEBOQOQOZ221: ADMUDDT 21: Creating Mode Agent configuration for node: h2nodeb 28 a..
[8/3503 15:11:09:842 EDT] 00000000 AdminTool A BBOOQOZZ22]: ADMUOT 200 WehSphereWSDM ear will not be uploaded since it already exists in the target repository. 29 a..
[Fe5 [Ri3503 15:12:21:688 EDT] 00000001 FileRepository BEOOQOZ21Wy: ADMREOTT 4% The system is ovenwriting document cellsfhZcellivariables xml by request. 43 a..
[9r8i0g 151 2:22:374 EDT] 00000001 FileRepositor A BEOOO2221: ADMREOO010I: Document cellsfhZcellivariables xml is modified. 449 a..
AEY [r3503 151237707 EDOT] 00000000 AdminTool A BBOOQOZ22]: ADMUOOZ0I Reading configuration for Rode Agent process: nodeagent 106 a..
[Ri3503 15:12:38:376 EDT] 00000000 AdminTool A BBEOQOQO2Z221 ADMUDOZ 2] Mode Agent launched. Waiting for initialization status. 107 a..
a7a [9r8/0g 15:12:25:886 EDT] 00000001 FileRepositor & BEOOOZ221: ADMREODT 01 Document cellsfh2eellfcusiibmasynorspicveBASE/CU xml is modified. a8 a..
[Bi3503 15:12:26:461 EDT] 00000001 FileRepositor A BECOO2221 ADMROODS!: Document cellsihZeelllPolicySetshS-1 RSP MDMpolicySetxml is created. 349 a..
3/14/2010 SHARE 114 - Session 1147 23
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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 2 Symptom Catalog (WAS V.7) = Finish
wsadmin logs, verboseGC

5] Log Analyzer

@w Tools Help

Import Context...
Lo Import Symptom Catalog...

Log Analyzer
45

Cirl+T
Cirl+1

¥® choose candidate Log Types

Choose Candidate Log Types

Import from the local system

x|

Choose the log types that you think. might apply to this log fle.

Import log fles from the local flle system,
Filter

| type in a log types filter ﬂ

[v' Show categories
Directories and Archive File Directories:

Fiter Pattern: | 2 IBM Integrated Sclutions Conscle §® Highlight Events
m 03 Techdocsv7  |a - E% - JDKQ ghlig Nt
=-£3 Tools File Mame sl -
--r_—| dtfi-updatesite Classifications 9 1BM DK ge log Highlight Events
3 1S4 VCE . H2SRO1BS.S [0 BM 10K Javacore log Select filter to enable event highlighting
HE A JavaHeapTul [ 1BM IoK trace o and edit color in color edit column,
(3 I5ABILed 1 | Javaneap LUl S q
w3 JavaDiagnostic QuickStart.ht [0'® 1BM Lotus Workplace Filter [ color
22 matdtfl.zp WSTE 07023 []:® 1M 0s/400 [] 5/ishow error log records only i
: - We_FTP.LOC ] ® 1em Rational [1 = show exceptions, stack traces or failres Abc..,
-3 was.cd, 7000, wt, B haand imn 3 : .
Y | » q []® 1EM Storage Area Metwiork [ & show information log records orly Abc.
O ®ems t Agsistant [ & show non-ReportSituation errorsfwarnings Abc.,,
i 0 UDPW sslstan [ & show warning and error log records sbc..
Character Encoding; [DEFAULT L1 1M Tivoi [1 = show warning log records only Abe..

Lozl decompression Wility executa |

Logs to be imported into Log Analyzer:

File Mame | Log Type Fil
H2SRO1BS.STC22057.G0verbose., ... [BM JDK ge log =S

3/14/2010

= [F]:9 1BM webSphere Application Server

[0® M webSphere Application Server (WAS) activity log

(1@ BM webSphere Application Server (WAS) Collector log

] ® BM webSphere Application Server (WAS) FFDC log

[1® EM webSphere Application Server (WAS) for 2/0S Component trace log
[ M webSphere Application Server (WAS) for 2/05 error log

£ BM webSphere Application Serve

[ # 1BM webSphere Application Server AS native stderr log

tE]” ||Z::| g

M@ 1BM webSohere Application Server (WASY oludin loa
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Health Center:

Real-time Monitor with low overhead

Intro - Information Sources:

e 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|EQUOVEK
3. How to enable a Java application for live monitoring by the Health Center
www.youtube.com/watch?v=HdpOmJ13NLQO

 Enabling a server (very easy!):
— Add —Xhealthcenter to servant JVM properties

e Using: Launch from ISA with host & port (1972)

e Views:
— Classes
— Environment
— Garbage Collection
— Locking
Profiling

. SHARE 113 (Denver) Presentation — Session 1153
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Health Center - Profiling
 Lower overhead than Jinsight Live for z, but not as rich.

%&'Ir\-lethod profile - IBM Support Assistant Workbench
File  Administration Update Data  Window Help
i N 2
Support Assistant ' e ':; qm ’ © & ‘
|9 |E|C e @ &
m # Home =B An alyze ...  # ||MemoryD... = B IBM Manit.. | = Environm...
[2l Status &2 ] = O || & Methed profie &2 l = O
Hide low sample enfries
® Classes @ u 2
Filter methads: I Agplyl Qlearl
[ i i
Envirenment & Samples « | Self (%)lSeIf | Trea (%)|Tree |Memod <
115 £.04 — 7.03 10 jarvalang.ClassLoader. defineClassimpl(Li—
i 55 2.87 = 5.3z 1 com . bm.ot.vm.BootstrapClassLoader
o Garbage Colection @ 54 281 mm £.46 1 jaralang.ClassLoader loadclassLjava. lat
=1 2.4 mm 241 jarea Lt Arrays Sl BEY
2 Locki . 37 193 = 213 W jarvalang. JovMInternals. intalize Ljava. lat
BRI & 3z 167 = .67 1 s misc.Launcher $AppClassloader loac
31 162 = 229 1 com.ibm.otym. W, fndClassCriul iy
] 28 146 = 491 java.lang. JavMInternals, verifyImplLiawvz
1 Profiing ® 27 141 m 1.41 java.util BitSet.set(l)
23 1.2 | 7Bz 1 org.eclipse.0sgi.baseadaptor loader. Clas:
™ Reduce profiing overhead 22 1,15 = 3181 sun. misc.URLClassPath. findResourceil je
11 Il TQ | | 118 A anacha varcas dom hlnmadl‘\lndaﬁ_l
4 »
O Profie interpretation &3 = O
& [ ti ths 22 | % Caled method -
® The monitored v generated more @ Invocation pa_ : l_% AlSA METIO S|
Methods that call java.utl Arrays. fill D
data than the client could consume, and
= @ Arrays il
samples have been lost, : e
® _ _ =@ PrimitivedrrayPool.alocate (100%)
Sorme monitored data was dropped in =-@ FleManagermpl.alocateAndClear (100%)
the 1vM being monitored as it was being - HashHeader, <init> (100%)
produced at a faster rate than the Health
—antar cliant wias abla to consima This LI
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Health Center - Classes

 Timeline shows Class Loading frequency

E"I Status - IBM Support Assistant Workbench

File  Administraton

Support Assistant

|91 |B| G e @ & &

Update Data Window Help

B =%

o Status 52 =0
V]
® Environment &
o Garbage Collection @
& Locking &
if% Profiing @

[T Reduce profiing overhead
@ Recommendation &2 = O

@ Your application has loaded 1,747
Classes,
@ Some monitored data was dropped in

the WM being monitored because it was
produced at a faster rate than the Health

Center client was able to consume, This
Arcmrad data mickt bawva iceh dad

=

e Problem = | Memory Dump ... B BM Monitaring ... # || = Ervironment | [JCRSECHY
@ Class loading timeline &2 =0
Loaded classes
000 005 0:10 015 020 024 029
fme (minutes)

56 Classes loaded 22 | =0
Filter classes: I A[:_Jplyl glearl
Time loaded =~ | Shared cache | Classname o
0200 Mo com,fsundxmlfinternalbind A 2/muntme/fproperty fTagAndType . —
0200 Mo com/sunSmlinternalbind A 2 untimeMName
0200 Mo com/sunSmlinternalbind A 2 untimefreflectLister
0200 Mo com,fsunxmlfinternalbind A 2/runtmefreflect/PrimitvetrrayLister
0200 Mo com,fsunxmlfinternalbind A 2/runtmefreflect/PrimitvetrrayLister
0200 Mo com,fsunxmlfinternalbind A 2/runtmefreflect/PrimitvetrrayLister
0200 Mo com,fsunxmlfinternalbind A 2/runtmefreflect/PrimitvetrrayLister
0200 Mo com,fsunxmlfinternalbind A 2/runtmefreflect/PrimitvetrrayLister
0200 Mo com,fsunxmlfinternalbind A 2/runtmefreflect/PrimitvetrrayLister
0200 Mo com,fsunxmlfinternalbind A 2/untmefreflect/PrimitvetrrayLister
[aDala) (TS e e m e mlimtareal Asild B2 e mH i a e flact IDriemits ca e ol ictar
4 r [
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Health Center - Environment

* Verify environmental variables, and Classpath setting

3/14/2010

&1 Configuration - IBM Support Assistant Workbench

File  Administraton

Update Data  WWindow

Support Assistant

|49 |G e 0 & i

(CRunch AL  # Home

iz Problerm

Help

Mermory Dump Diagnosti...

.*.cR ¢l Seal

B (EM Maonitaring and Diag. .

& Environment x I

[ Status 5 | = B || §x Configuration 22 | | System Properties | | Environment Variables| - B
Froperty - |Va|ue -
© Classes v Boot classpath
Classpath
® _ = Java parameters =
Environment & -Cicom.ibm. CORBA jiop.noLocalCopies=false
-Ccom.bm.itp.location=fwasy 7config/hzcelhznodeb/AppServer fbin
: -Ccom.bm.otd.vm.bootstrap.library path=/wasv 7confighzcelhznodeb AppServer fjava
o Garbage Collection 7]
-Ceclipse.security
-Cile.encoding=IS08859- 1
& Locking & -Dijava.awtheadless=true
-Cijava.class.path=/wasv 7configihzcelhznodeb AppServer forofiles/default/iproperties /v
-Cjava.ext.dirs=/wasv Fconfig/hzealhznodeb/AppServer Havalbfext
iy Profiing @ -Ciava.ext.dirs=fwasy Fconfig/hzeelh2nodeb/sppServer Havalbfext: fvasv Foonfigh2o: -
4 | | 3
[T Reduce profiing overhead B, Java Virtual Machine 22 ] = O|| i System 52 l =
i1 Configuration Recommendations &2 | = O ||| .Eroperty = | value Property = | vale |
ﬂ Full wwersion JZRE 1.6.01BM 19 2.4 2/ ||| Architecture 5390
= The option -Xthr tw=HEAYY is not a Java home Swazy Fconfigizeelhzne ||| Mumber of avalable processors | 2
) Jawa vendor IBM Corporation Operating system zfos
supported opfion,
PP P Java virtual machine name | IBM 39 ¥M Operating system version 01.10.00
Process id 195834
Version 16
<Ll | i
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Health Center — Garbage Collection ==

 Graph shows Heap Use, Size, and Pause Times

E"I Status - IBM Support Assistant Workbench
Fle Administration Update Data  Window  Help
Support Assistant
|9 B G e T &
EERERREERET] | # Home  » |B Analy. » |Memor. x |RIBMM.. x| = Envr. x||©Olass. x|[BPror.
[ Status 53 | = O || # Used heap (after collection)) 12 | = 8| & Pause Times £ | =
O Classes] V] Used heap (after collection) and ... Pause times (not including exclusive
400 406
® Environment & [y ;{_J w314
£ 356 E
. 212
o ﬁ 197 Heap 5|2&7£J g 50 /\
Garbage Collection i = . . ;
@ 510 [Used heap (after collection)— e timeyg 410t including exclusive access)—
1y k== o
& Locking & 000 0020 040 101 L2 L4l 202 Q00 A 040 Lol L2 L4l o2
time {mirutes ) fime (mirutes)
1% Profiing @ F Summary 2 — O
[T Reduce profiing overhead Mean interval between collectons (minutes) 0.25
Time spent in garbage collection pauses (%4) 11
1 Tuning recommendation &2 = O ||| Mean heap unusable due to fragmentation (MB) 42,9
9 ﬂ Mumber of colections 9
The mean occUpancy is 32%. This is Froporton of ime spent unpaused (%) 93.9
close to optimal, so you do not need to Mean garbage collection pause (ms) 149
tLne your heap size, Rate of garbage collection 520 MB/minutes
Largest memory request (KB) g8.02
5 Mode Drefault (optthruput)
=
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Health Center - Locking

 |dentify Lock Contention and avg. Lock Hold Times

E‘!I‘v‘lonitors {Inflated Java Monitors) - IBM Support Assistant Workbench
Fle Administration Update Data  Window  Help
Support Assistant
|9 [ G e T & i
EUEREEREE] (# Home < |B Analy x| Mernor. x |RIBMM._
[ Status 5 | = B ||l Monitors bar chart 52 | x> —0
Inflated Java Monitors
© Classes 7]
Slow (height) and % miss (color)
T o O ! n £ © & 5 £ & = £ = 5 =
® Environment & Q40T = & 5 £ o5 £ 53 5 = = T & 9§ E
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& Locking & = a R a 38 2% 2 2 2 g9 835 388883
) — ) [ [ [wn) LL [ [} [wn) o — — [ (] ] [wn) [ [wa) —
S 2 22 8 7/ 7 8 H 3y HoHoF T OF T T | LT 2
iy Profiing @ 2 0.0
Monitor
[T Reduce profiing overhead
& Inflated Java monitors analysis £2 = O || ) Monitors E:§| v 5 0O
g Inflated Java Monitors
& w42r41010] =
_ _ %miss| Gets - Slony Recursive 06 Uil Average hold time|Name —
E'c::gnoﬁbé?,-’Jvrlrl1ﬁnéerrﬁp?_lblel_ol:ontexttﬁgh27EC 5 7T 5 5 0 8663 [JD250—
FFEO0 (Class)” had ahigh miss percentage 0 1229 0 0 0 23719 [41C4z
indicating that 36% of attempts by a thread 0 1140 0 0 0 83855 [3D25C
to own the lock {when the requesting [
thread did not already own it) required the g 12;3 g g g ggggg EEEES -
thread to walt. Reducing contention on this '
_ ~|I[ ] b
lock could result in A nerformance _I
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= 3
Visual Configuration Explorer (VCE)  =»a=s

Visualize, explore, and analyze configuration information
Correlate configuration information between different products
Collaborate with others during problem analysis

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

g Configurations 22 = OBl *Hutch VCEvee | ==
[Flex - &5 c :

#-[7 WebSphere. J2CResource ﬂ I

= [ WebSphere, IDBCProvide ﬁ

a

- ™

+ [ WebSphere MalProvider Provider i

|

422 WebSphere NamingConts [WebSphere] defa...
= websphere Nods
-4 bedmnode
=4 benodea
{19 WebSphere. Cachef
+-[53 WebSphere Eventl)
=-[F7 WebSphere. J2CRe: Cell
= WebSphere. JDBCP bécell

& [ WebSphere, MSPr¢ / \
[ WebSphere MalPro

= [F WebSphere.Namirg /

+ [E1 WebSphere.Qbject W

+-[2 websphere Sched
- Websphere, Server

# [E WebSphere, MSProvider J

-1 4 b&srdla hﬁcl;lE:EdB o
#- P \iehSnhere FL

< | »
i2J Diagrams £2 Oa_ﬂ"le - E';

= L] @ |
| '8 [WebSphere] defait: I:n6ce|| bédmnode (|

= SR
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ISA VCE “Headless Installation”

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

%Toolt - IBM Support Assistant Workbench
dministration  Update Window Help

AR

ions - Results

Utilities
C - Agent Access
@ || T Tools |(= ColectT g Deploy Utities registered by Visual Configuration Explorer

- Case Manager
Destination directory: | ChTemp Browse, |

Case/Incident - Global Search
Deployable utlites:

Idefault - Glided Troubleshooter

- IBM Monitoring and Diagnostic Tool

WisLal Configuration Explorer Headless Automation Runtime

Tools Catalog - IBM Monitoring and Diagnaostic Tools fi
e Media Viewer
Tool Mame -Model Validation
Catabase Connect - Metwork Connections
IBM Monitoring and -~ Remote Agent Instal
IEM Monitoring ane -~ Saved Credentials
IEM Monitoring ane ~Updater Preferences &g x
IEM Moritorin mg Ulsage Gathemg.FeaUJre i . _
M Pattern ModelTE" YisLial Configuration Explorer \1) isual Configur ation Explorer Headless Automation Runtime has been
I : - Archive Handler successfully created at
IBM Port Scanning  Capabiities C:\TempYVCEHeadessRuntime_v1.0. 16, 2009090 20832.2p.

| IBM Thread and M: - Compare Filters Preferences

IBM Trace and Rec - Logging Preferences Ple:ase refer to C:\Temp\VCEHeadlessRuntimeReadme.txt for more
Log Analyzer - Properties Fiters nformation

Memary Dump Die -Rules Preferences

Mamory Dump Dz -~ Topology Diagrams

Symptom Editor ~Topology Service

ThreadAnalyzer (T \A""Topologv Templates

wisual Configuratio ™ Uties
AWorkspace B | . |
LI—I —>| estore Defall Apply

Transfer zip file to your USS working directory, and unzip to ./vce dir.

jar —xvf VCEHeadlessRuntime V1.0.15.20090624.0925.zip

Run the exporter from ./vce/ directory after setting WAS_HOME:

Java jar startup.jar -buildfile wasexporter/wasexport.xml -Dwas.root=$WAS HOME

FTP the wasexport.xml configuration file to your workstation and re-name it.
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R — VCE Quick Start

Welcome to Visual Configuration —

Explorer!  Create Workspace

~ Quick Start e Add Co nfiguration(s) Add Configuration @ tool

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

* Create a new workspace from the 'File/visual ® C re ate N eW D i ag ram HEW DIEII;IFEI M @ t':":'l

Configuration Explorer Mew Workspace' dialog.

* Jpen an existing workspace from the 'Flefvisual

Configuration Explorer/Open Workspace' dialog, ® D rag O bJ e Cts to d I ag ram

* Import a configuration into a new or existing —
winrkspace from the 'File/visual Configuration

Explorer/Tmport configuration' dialog. [ ] S h OW P are n tS O r

* Choose from the most recently used

wiorkspaces =
C\Documents and SetingsiHutch C h I Id re n
m R =N - G YRl [l B[] Visual Configuration Explorer (Tech... x

@ | B Configurations £3 = O || F *Marchs.vee & = 3
1% X = 5 @
- [ bedmnode -]

o[ bénode = Show Properties

‘ Configurations &3 L
=5 WebSphere. Node
fedmnode
o[ fenodec

-2 WebSphere CacheProvider
B WebSphere EventinfrastructurePre Cell Cell
-2 WebSphere, J2CResoUrcesdapter bécell focell
- WebSphere, IDBCProvider
- WebSphere, MSProvider
- WebSphera MailProvider

L]

== wWet 7 Search

[
¢
- Wel :
w1 wet ¥ Walidate E
B2 Wet %3 Show DB2 datab :

[
[
[
[

Palette

%) Show parents

Template ‘iew ’
I Ve @ Show referenced WebSphere NamingContext

= WebSphere ObjectPoolProvider J

%
ai—

WebSphere SchedulerProvider
= WebSphere Server

- [ fBsrole

nodeagent

- WebSphere Serverlndex -
4| | , WebSphere. WebSphere,

) Diagrams 22 | B2 Outlne| = @ T O = -
server

. e benodea Sh s - Server
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Comparing Object Properties

Support Assistant

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

nfigurations - IBM Support Assistant Workbench

Edit Administation Update Diagram Window Help

ARE

Gy + Connections - Results

“a Show Properties MNode

¥ Compare Obijects

x

&l - 15| x|
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fral Configurations EEI = O ||f K1_CelveenwBl .., 2 ] ) %z DB2 Universal IDBC ... | "z WBI_DataSource/WE... | “2 ESBLoggerMediation... [ Tz Security/Security Co.., &2 IE
128 % 5D J v S wEE @Y
ESBLoggerMediatior :| ” B # Security/Security || Property Namel Security Yalles | Security Yalue |
L [E] WBI_DataSource g activelLthMachanism 7= _Websphe... LocallSUserRegistry  WIMUserRegistry
Derby JDBC Provider (xXA) 2 g2 authMechanisms _Websphe. .
MonitorDBEProvider e a i authMechanisms[O][0] _websphe...  cells/bBcel|security...  celsfk 1cel|security...
MoritorDMECERrovider Il &= authMecharisms 1] 1] # _Websphe... {cel=bfcel} {cell=k 1cel}
& B WebSphere. MSProvider . & trustAssociation
= WebSphere.MalProvider singleSigron
- WebSphere MonitorService [— properties T
=2 WebSphere.NamingContext — keySetGroup
-2 WebSphere.MNode == £ authMechanisms{ 2] 2]
=2 WebSphere NodeGroLp Security &2 auttMecharisms[ 3] 3]
= WebSphere,ObjectPoolProvic Security @2 althMechanisms[4]
=2 WebSphere PMIRequestvetri - # LiserRegistries
- WebSphere. FelationshipSersyi - userRegistries[0] 0]
-2 webSphere SchedulerProvide = UserRegistries[1][1]
=2 WebSphere. Security | @ UserRegistries(2][2]
‘[ Security / & userRegistries[ 3] 3]
= WebSphere. ServerCluster e properties /
= E klsr1_WPS activelserRegistry
= webSphere. BPCConfigl g authConfig
) WebSphere BusinessSe g applicationLoginConfig
= webSphere, CacheProy -2 CSl
-FE \WehSohere, CoreServe T 52 claims
1] 4 . B2 lavers =
o= Cutline 52 ] = E'] g
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e 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

e Testing Tools & Sample Applications
« Documentation, Help & Web Resources
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WebSphere Application Server Sessions |

© 2009 IBM Corporation

Sess./Rm # Day Time | Title Speaker
1076 / 303 Monday 11:00 | WAS z/OS — Architecting Mixed-Platform Cells Don Bagwell
1179/ 620 Monday 1:30 | WAS z/OS - Java Out Of Memory (OOM) Analysis Michael Stephen

Hands-on Lab Ken Irwin
1065/ 303 Monday 4:30 | WebSphere Application Server Latest Status Dave Follis
1089/ 310 Tuesday 11:00 | WebSphere for z/OS Migration — Walk Through, Mike Stephen
Warnings and Feedback Mickey Scott
1107 / 307 Tuesday 3:00 | WebSphere for z/OS — | am no longer a dummy but... Don Bagwell
1064 / 303 Tuesday 4:30 | Which platform should | use for my WebSphere Mickey Scott
Application?
1147 /310 |Wednesday | 3:00 | Introduction to using IBM Support Assistant for John Hutchinson
WebSphere Application Server for z/OS
1143 /310 |Wednesday | 4:30 | Avoiding the potholes on the WebSphere Application Mike Loos
Server for z/OS Onramp

1172 /310 |Wednesday | 6:00 | WAS z/OS — Making Use of Optimized Local Adapters Don Bagwell
1074 / 303 Thursday 8:00 | Security Architecture — How does WebSphere play? Bill O’Donnell
1075/ 303 Thursday 9:30 | WebSphere Application Server Version 7 Paul Houde

Management Strategies
1077 / 6A Thursday 1:30 | WAS z/OS — High Availability Architectural Don Bagwell
Considerations
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Installing the IBM Support Assistant (ISA) s»a=s

e Download & Install ISA

— http://www.ibm.com/software/support/isa/
— See |EA (IBM Education Assistant) for tutorials:

e http://publib.boulder.ibm.com/infocenter/ieduasst/vlirimO/index.|sp?
topic=/com.ibm.iea.selfassist/selfassist/ISAv41 Task.html

— Install Product Add-ons: (100’s)
* |SA: Update > Find New... > Tools Add-ons

e http://www.ibm.com/support/docview.wss?uid=swq27013279
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Other Diagnostic Tools for WebSphere

- 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
— 1SC

« Other:
— JinsightLive for IBM System z
http://www.alphaworks.ibm.com/tech/jinsightlive

3/14/2010 SHARE 114 - Session 1147
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The all-powerful MVS Modify command

F <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
THREADS - Display thread status

3/14/2010 SHARE 114 - Session 1147 © 2009 IBM Corporation
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Working with Dumps

e Java Dumps > /var/home/... MVS console commands
— Heap: MVS command: F <server_name>,HEAPDUMP
— 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 1D>

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

e SVC Dumps, ABEND Dumps > SYS1.DUMP.Dyy

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

— MVS Dump console command:
Dump COMM=“title’
R nn, jobname=H7SRO1AS
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jextract - Convert SVC dump for Dump Analyzer

SHARE

e jextract is shipped with the IBM JVM in the ../java/bin/ directory
» Point directly to the Dump dataset:

/shared/zWebSphere/V7R0/java64/36.0_64/bin/jextract SYS1.DUMP .D091014.T7T102814.SYSB.S00003
Loading dump file...

Read memory image from SYS1.DUMP.D091014.T102814.SYSB.S00003

Set debug scratch space size to 8 MB

VM set to 000000080B178548

Dumping JExtract file to SYS1.DUMP.D091014.T7102814.SYSB.S00003.xml

<I-- extracting gpf state --> <I-- 5ms -->

<I-- extracting host network data --> <!-- 9ms -->
<I-- extracting classes --> <!-- 183200ms -->

<I-- extracting monitors --> _._.<!-- 188234ms -->
<I-- extracting threads --> _.<I-- 195727ms -->

<I-- extracting trace buffers --> <I-- 195740ms -->
<I-- extracting roots -->_.<!-- 199500ms -->

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

Finished writing jextract XML file In 268268ms

Warning: found 14 inconsistencies in the dump file. Further information has been written to the
jextract XML file

Creating archive file: SYS1.DUMP.D091014.T7102814.SYSB.S00003.zip
Adding "SYS1.DUMP.D091014.T102814.SYSB.S00003"

Adding ""'SYS1.DUMP.D091014.T7102814.SYSB.S00003.xml""

Adding "'/shared/zWebSphere/V7R0/java64/J6.0 _64/1ib/TraceFormat.dat"
Adding "'/shared/zWebSphere/V7R0/java64/J6.0 _64/1ib/J9TraceFormat.dat"
jextract complete..

 FTP the resulting .zip file to your workstation.

 May have to specify these arguments:
export J9DBGEXT_SCRATCH_SIZE=8
jextract -J-DJavaio.tmpdir=/u/hutch/largezfs-Xmx1024 SYS1.DUMP.D091014.

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

e Load Drivers

— JMeter
— Microsoft ™ Web Application Stress Tool
— LoadRunner, Silk, ...

o Sample Applications

— Memory Leak
— PD Application Tools — Techdoc 123456 (Ed Mc.)
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ISA Documentation s

ISA Information (local eclipse)
— Find Information & Search

— ISA Help

— ISA Media Viewer

IEA (IBM Education Assistant) tutorials:

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

DeveloperWorks
— http://www.ibm.com/developerworks/websphere

e |SA Forum

— http://www.ibm.com/developerworks/forums/forum.jspa?forumiD=935

e YouTube
— 3 “How To” Demos for the ISA Health Center
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|ISA Find Information - Search suanme

Support Assistant

| i Media Viewer | = Product Information — 0 |

= | = ; N - — Y A I
Support Assistant | 2 B {%’5’

e

[BM Support Assistant Search

- Search Targets
e IBM Software SUpport Do Search: | zfO5 "Process Server" j Gol | advanced Search

%4 [¥] 1BM developerworks

[BM Mewsgroups and Foru hSsdchi T gels (. WebsSphere Process Server 6.1 = Web8phere Process Server, Version 6.1
~ Search Results
Google &7 Stop Searching "

- . IBM Software Support Documents {50 of 1523 resul
S # Product Information

= 1BM developerWorks Uninstaling WebSphere Process Server for z/0s
Information Management (45 of 45 results)
5 Lotus (22 of 22 resuits) Uninstaling WebSphere Process Server for 2/05

Rational {11 of 11 results)
Tivol (46 of 46 results)
I WebSphere (S0 of 1436 results)

How do [ uninstall WebSphere Process Server for z/0S?

Instaling the documentation: WebSphere Process Server for 205

IBM Mewsgroups and Forums (Results in progress, — 3 ’ :
Coexisting WebSphere Process Server for 2405 in a single environment

Google (31000 results)

= Product Information Centers Editing DB2 for 2/0S scripts

3/14/2010 WebSphere Application Server 7.0 Support: for coexisting between WebSphere Process Server for 2/GS and other products

WehsSphere Business Services Fabric 6.2



ISA Help

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

E"I IBM Support Assistant Workbench

Search: Search scope: All topics
| | Go.

8| - 10| x|

Contents ¢ G| =

G o | el @ 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

L2 Troubleshooting and Support

@ Reference

© How to use Help

© Log Analyzer

Introduction to IBM Support Assistant V4.1 >
Concepts

Add-ons

Add-ons are installable components that customize
IBM Support Assistant to meet your needs. The term
add-ons replaces the term plug-ins used in IBM
Support Assistant V3.

Search Extensions

Search extensions are installable components that add
new search repositories. You can extend the scope of
ISA Search by adding your own search repositories.

Software Inventory
IBM Support Assistant can let you know what IBM
software products are installed on your system.

@ Tool: Database Connection Pool Analyzer for IBM WebSphere Application Server vl (Tech Preview) M . .
@ Tool: IBM Monitoring and Diagnostic Tools for Java - Garbage Collection and Memory Visualizer The l.SA Med'a Viewer prowdes your custom personal
@ Tool: IBM Monitoring and Diagnostic Tools for Java™ - Dump Analyzer playlist of training materials. ||
@ Tool: IBM Monitoring and Diagnostic Tools for Java™ - Health Center Activities
@ Tool: IBM Monitoring and Diagnostic Tools for Java™ - Memory Analyzer The IBM Support Assistant Workbench provides
@ Tool: IBM Pattern Modeling and Analysis Tool for Java Garbage Collector (Tech Preview) multiple activities which help you accomplish a specific
@ Tool: IBM Thread and Monitor Dump Analyzer for Java (Tech Preview) prablem determination goal. Each activity will provide
@ Tool: IBM Trace and Request Analyzer capabilities and function to help you achieve the high-
@ Tool: Memory Dump Diagnostic for Java level activity goal. Details for an activity and the
# € Tool: Memory Dump Diagnostic for Java (MDD43) version 3.0 (Tech Preview) functions it provides can be found in each activity's
@ Tool: Visual Configuration Explorer specific help topic.
4 3
! g | = | 55 | i I Case Manager . -
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ISA Media Viewer (uses local eclipse) 2=

Support Assistant

# Home =B ==l - Find Information

© Search Information IE Media ‘a_-’ie_we_r| | Product mforrnaﬁor‘||

'Vledia SoUrces =i [ lm '\Iow Playing: Introduction to the IBM Support Assistant Media Viewer -
== F] EdLication Assistant content ;l
- Information Management software IBM Support Assistant Media Viewer
Bl Lotus software
E”é Rational software The IBM Support Assistant Media Viewer can be used to create custom playlists centered around education for IBM
F-l= Systems and servers (and related software) software products. Integration with the 1BM Education Assistant provides a collection of multimedia educational modules

designed to help you gain a better understanding of IBM software products and use them more effectively to meet your

EH.:" Tivol software ; ; ; :
: business requirements. Modules consist of the following types of content:

é---{;‘t WebSphere software

H-1= IBM WebSphere Application Server Version 5 ezt

5= WebSphere Application Server Version 6

E P DD. : v FPresentations (many with audio) provide an overview of a product or technology or a more in-depth look at a
#-= WebSphere Application Server Version 7 particular product component or feature. Presentations are available in both Flash and PDF formats

- WebSphere Application Server Feature Pack. fo—

---I:'E- WebSphere Application Server W&, 1 Feature P Demonstrations

E”D_‘ WebSphere Application Server W7 Feature Pacl Demonstrations show you how to complete a specific task or configuration (in Flash format) and provide
H-1=2 WebSphere Application Server W7 Feature Pacl background information to help you understand the opticns available

H-1= WebSphere Application Server We, 1 Feature P:

w2 Rational Application Developer Yersion & Tutorials

#-=2 WebSphere Extended Deploy ment Wersion & Tutorials provide instructions and all files necessary to complete a practice lab scenario in your own environment
m-i WebSphere eXtreme Scale

#-= WebSphere Process Server, WebSphere Integ Additional resources

B2 WebSphere Enterprise Service Bus, WebSpher Additional resources provide links to relevant external content

R WebSphere Adapters Version &

I:E- WebSphere BLisiness BEvents For more information about creating and editing playlists please see the Help book Using the Media Viewer.
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Resources
|ISA website:

www.ibm.com/support/docview.wss?rs=3455&uid=swq27012682
www.ibm.com/support/docview.wss?rs=3455&context=SSLLVC&qgl=vce&uid=swg27013116

ISA Download website www.ibm.com/software/support/isa/download.html
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.ijsp?topic=/com.ibm.iea.selfassist
/selfassist/ISAv41l Task.html

IBM Diagnostics Guides www.ibm.com/developerworks/java/jdk/diagnosis/index.htmi
IBM Techdocs www.ibm.com/support/techdocs/WP101575 and WP101612
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