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What is PMAT?

= Pattern Modeling and Analysis Tool for IBM Java Garbage
Collector (PMAT) parses IBM SDK verbose Garbage Collect
(GC) logs and provides statistics, charts, analysis, and
recommendations for key Java™ heap configurations.

PMAT parses the IBM verbose GC trace and provides a
comprehensive analysis of the Java heap usage. It then
recommends key configurations by first executing a diagnosis
engine and then employing a pattern modeling algorithm in
order to make recommendations to optimize the Java heap
usage for a given JVM cycle.

If there are any errors related with Java heap exhaustion or
fragmentation in the verbose GC trace, PMAT can diagnose
the root cause of failures. PMAT provides rich chart features

that graphically display Java heap usage.
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Features

= Diagnoses Java heap potential problems by
analyzing verbose GC traces.

= Recommends optimal heap configurations by
employing a pattern modeling engine to track and
evaluate historical trends.

= Includes a user-friendly graphical representation of
Java heap usage.
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How does it work? (1/2)

= PMAT parses IBM SDK verbose garbage collector trace and
retrieves Java heap usage, garbage collector time, mark
phase time, sweep phase time, compact phase time, available
Java heap size, freed Java heap size, and total Java heap size.

= |t then calculates overhead ratio of each garbage collector
cycle, runs a garbage collector diagnostics engine to report any
problems recorded in the trace, and provides a root cause
analysis of the problems (Java heap fragmentation, Java heap
exhaustion, or too large a Java heap request).

= The garbage collector diagnostics engine analyzes patterns of
historic data and provides diagnostic information based on
patterns stored in a knowledge database.




| IBM Software Group

How does it work?(2/2)

= It also runs a pattern modeling engine based on historic Java
heap usage and provides optimal Java heap configuration
recommendations. For example, it can recommend optimal
Java maximum heap size and allocation size for class blocks in
kCluster.

The pattern modeling engine uses historical activity data of the
Java heap usage to predict future performance trends, thus
avoiding potential memory leaks or memory consumption
instability.

For advanced users, graphical representations of the Java
heap usage history and detailed elapsed time for each phase
of the garbage collector cycles is generated.

WebSphere® Support Technical Exchange



| IBM Software Group

What is verbosegc?

= Verbose GC is a command-line option that you supply to the
JVM at startup time. The format is: -verbose:gc or —
verbosegc. This option switches on a substantial trace of
every garbage collection cycle. The format for the generated
information is not architected and therefore varies from
platform to platform and release to release.

This trace should allow you to see the gross heap usage in
every garbage collection cycle. For example, you could
monitor the output to see the changes in the free heap space
and the total heap space. You can use this information to

determine:

Whether garbage collections are taking too long to run
Whether too many garbage collections are occurring
Whether the JVM crashed during garbage collection

WebSphere® Support Technical Exchange
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Sample verbosegc trace (Sov. JVM )

<AF[1]: Allocation Failure. need 1544 bytes, 0 ms since last AF>

<AF[1]: managing allocation failure, action=1 (0/3983128)
(209640/209640)>

<GC 1;: GC cycle started Tue Apr 24 10:49:58 2001>

<GC(1): freed 1421672 bytes, 38% free (1631312/4192768), in 9 ms>

<GC(1): mark: 8 ms, sweep: 1 ms, compact: 0 ms>

<GC(1): refs: soft 0 (age >= 32), weak 17, final 16, phantom 0>

<AF[1]: completed in 10 ms>

* Notes:

1. GC(1): The 1st garbage collection cycle in this JVM.

2. freed 1,421,672 bytes: An indication of the amount of activity since the
last garbage collection cycle.
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Sample verbosegc trace ( J9 JVM )

<gc type="global" id="5" totalid="5" intervalms="18.880">
<compaction movecount="9282" movebytes="508064"
reason="forced compaction" />
<expansion type="tenured" amount="1048576" newsize="3145728"
timetaken="0.011" reason="insufficient free space following gc" />
<refs_cleared soft="0" weak="0" phantom="0" /> <finalization
objectsqueued="0" />
<timesms mark="7.544" sweep="0.088" compact="9.992"
total="17.737" />
<tenured freebytes="1567256" totalbytes="3145728" percent="49" >
<soa freebytes="1441816" totalbytes="3020288" percent="47" />
<loa freebytes="125440" totalbytes="125440" percent="100" />
</tenured>

</%otes

1. Type="global” indicates that this was a global collection (mark, sweep, possibly compact).
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Prerequisite

= Java 2 Runtime Environment 1.4.1 or higher

= Log files with verbose:gc enabled on IBM SDK
1.3.x and 1.4.x. (Log files taken from Non-IBM
SDKs are not supported yet)

WebSphere® Support Technical Exchange
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Definitions in tables/charts (1/2)

= Since Time(millisecond) elapsed since last allocation failure.

* Freed Size(byte) of space that was freed during garbage
collection.

= Needed/Requested Size(byte) of space that was requested
during allocation failure.

* Free Size(byte) of space that was free after garbage
collection.

= Total Size(byte) of Java heap after garbage collection.

= Completed Time(millisecond) spent during allocation failure.

WebSphere® Support Technical Exchange
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Definitions in tables/charts (2/2)

= GC Completed or GC Time(millisecond) spent during
garbage collection.

= Overhead Time(%) spent in allocation failure

= Mark Time(millisecond) spent in mark phase

= Sweep Time(millisecond) spent in sweep phase.

= Compact Time(millisecond) spent in compact phase.

= Exhausted Whether there was insufficient space to satisfy
allocation failure.

‘®
A >
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Views

= GC analysis

= GC Table View

= AF summary

= GC usage summary

= GC duration summary
= GC Graph View

= GC trend analysis

= Zoom in/out/selection/center of graph view
; QNN ~ ¥

WebSphere® Support Technical Exchange



| IBM Software Group

How to run PMAT

= You need to use the Java 2 Platform, Standard
Edition version 1.4.1 or higher Java Runtime
Environment (JRE) to run IBM PMAT.

= Usage <Java path>java -Xmx[heap size] —jar
ga<PMAT version>.jar

= For example java —Xmx1000m —jar ga10.jar

= If there’s java.lang.OutOfMemoryError while you
are processing verbosegc log, please try
increasing the maximum heap size (-Xmx) value to
give the JVM more memory.

= Maximum heap size should not be larger than the
size of available physical memory size for this tool
due to performance issue.

WebSphere® Support Technical Exchange
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Initial screen

File Analysis Yiew Help

o R

Pis
) =
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= [IBM PMAT is
displayed with
console
window.
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Open verbosegc log
' = Open
verbosegc log
by clicking on
File->Open

Analysis View Help

Console

e

m WiE :
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Select verbosegc log

& Open % |
Look In: |1 100 = ||t e
] readme

[ ga10.bat

E gal0.jar

[ ga10nopath.bat

[ ga10nopath.bat.bak

File Name:

Files of Type: |All Files -
Open Cancel

L

= -
B OERS ~
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Processing verbosegc log

o h

E !nalyzmg verﬂnsegt: Eg E

Unit progress

[ 7%

Parsing verhoseqc log file

Owverall progress

= Progress bars are displayed while processing verbosegc log
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Analysis view (1/6)

{5 IBM Pattern Modeling and Analysis Tool for Java Garbage Collector HW

File Analysis View Help

Lab1.log :

# File name | SVWASEITMMT o0l\PIAT] GCAnalyzer Mutorial\lab 1 log

# Number of verhoseGC cycles : 55

# Number of Garbage Collections : 64356

# Number of Allocation failures : 64237

# First Garbage Collection : Tue Mov 16 17:01:33 2004

# Last Garbage Collection : Ivlon Feb 7 12:26:11 2005

# Number of Java heap exhaustion : 51

# Maximum AF overhead : 100% {Ivlon Dec 13 14:52:08 20043

# Number of 100% overhead : 124

# Maximum size of Large Object Request : 12,582 228 bytes {(Wed Dec 15 23:10:32
20043

# Number of Large Object Requests : 75

# List of Java heap failures(F efer to Analysis and Recommendations report section

for detatls)

Large object request:.could not locate 6,291,472 bytes of contiguous space / 161,741,008

hytes avalable Ivlon Dec 13 144746 2004

Latze object request.could not locate 6,201,472 bytes of contiguous space /S 166,021,456

Open||Open verbose garbage collection logs

WebSphere® Support Technical Exchange

= Statistics of
verbosegc data
is displayed as
well as
analysis of
each errors.
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Analysis view (2/6)

File name : Location and file name of verbosegc trace

Number of verboseGC cycles : Number of JVM restart

Number of Garbage Collections : GC frequency

Number of Allocation failures : AF frequency

First Garbage Collection : Timestamp of the first GC

Last Garbage Collection : Timestamp of the last GC

Number of Java heap exhaustion : Number of OutOfMemoryError
Maximum AF overhead : Ratio of time spent in AF and time
between AFs

Number of 100% overhead : Number of AF overhead 100%
Maximum size of Large Object Request : The largest object
request and timestamp

Number of Large Object Requests : Number of object request
(>900KB)

List of Java heap failure : Timestamp, Requested Java heap size,
Type of failure and available Java heap size.

L | g
" QERS ~ L

WebSphere® Support Technical Exchange



| IBM Software Group

Analysis view (3/6)

E IBM Pattern Modeling and Analysis Tool for Java Garbage Collector H@E
File Analysis VYiew Help

= Analysis and

Lab1og Recommendat
# Analysis and Recommendations report ions report
provides
collection Analysis Recommendations ana|ysis and
start / finish .
recommendatio
Tue Mov 16 Mo action required. Fecommended
1°7:01:33 2004 No Java hean exhaustion found maxirum Java heap size 15 ns for ea?h
Wed Nav 17 ) 110.771,256 or greater (percentage JVM runtime
17:11:09 2004 errom ¥o): 13518415
T;?f?ﬁ;vzlﬂg 4 There seetns to be a steady increase in
e Mo Jawva heap exhaustion found Java heap usage. ( ratiof%o): 1. 55680975
Thu Nov 18 with percentage error®): 1. 270218)
08:08:32 2004 F 8 o

Thu Mov 12 Mo action required. Fecommended
094042 2004 tnaitmm Java heap size 12

Thu Maov 18 147,894 144 or greater {percentage

Open |Dpen verhose garbage collection logs |

| 4 T il . ik 5 - N
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Analysis view (4/6)

Analysis and Recommendations report

= Garbage collection start / finish : Timestamps of
JVM start and stop

= Analysis :
Type of Java heap issue is displayed if there's any
problem with Java heap.

No Java heap exhaustion found is displayed if there’s
no Java heap exhaustion.

WebSphere® Support Technical Exchange
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Analysis view (5/6)

Analysis and Recommendations report

= Recommendations :
If there’s no Java heap issue, optimal maximum heap size is provided by

usage analysis.

If there’s any possibility that Java heap usage might increase, IBM PMAT
provides a ratio(%) based on Java Heap Occupancy Model.

Ratio of 100% means Java heap occupancy could go up to L x 2 bytes at
the time of TO + (T1—-TO0) x 2 where L (bytes) is Java heap occupancy at
the time of T1 (T0:JVM start time T1:JVM stop time)

Ratio of 0% means Java heap occupancy could stay L bytes at the time
of TO + (T1-T0) x 2 where L (bytes) is Java heap occupancy at the time

of T1 (TO:JVM start time T1:JVM stop time)
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Analysis view (6/6)

Analysis and Recommendations report

= Recommendations :
If the ratio is close to 0, Java heap usage is stable based on model in the

specific JVM runtime.
If the ratio is non-zero, Java heap usage could increase over time.

The percentage error is calculated by comparing Java Heap Occupancy
Model with current data.

= Note
If there’s not enough activities in a JVM runtime cycle, the model might
not fully represent actual JVM.

The percentage error does not represent accuracy of the ratio.
If percentage error is large(>50%), the model might not be reliable.

WebSphere® Support Technical Exchange
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GC View

' IBM Pattern Modeling and Analysis Tool for Java Garbage Collector ~ [=J0JE) | = Display GC

Yiew Help

table view by
Graph View CIiCking on
Usage Summary Ana|ysis => GC
¢ Duration Summary Analysis Recommendations View
<l AF Summary

Tue Mowv 16 Mo action required. Fecommended
17:01:33 2004 : mamimumn Java heap size 1=

Mo Jawa heap esthaustion found
Wed Now 17 | oo el StEushon oun 119,771,256 or greater (percentage
17:11:09 2004 error %oy 13519410

Wed MNow 17
17:17:33 2004
Thu o 13

02:08:32 2004

There zeems to be a steady increase in
Mo Jawa heap exhaustion found Jawa heap uzage. { ratiof%o): 15568975
with percentage erron%a): 1270218

Thu Moy 18 Mo action required. Recommended
09:40:42 2004 : mazimum Java heap size i3

Mo Java heap exhaustion found
Thu Now 18 [ HEAP Ehaustion foun 147,894,144 or greater (percentage

14:02:538 2004

GC View|GC Table Wiew

WebSphere® Support Technical Exchange
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GC View

[E IBM Pattern Modeling and Analysis Tool for Java Garbage Collector E@E}

Lab1.log GC View

File Analysis View Help

Free Total Meeded Freed Free(Before) |Total(Before)| AF Completed Timesﬂ
71280112 140,403,584 1,352 65,050,640 |0 142,883,408 328 ad Moy 17 0
71,290,728 (140,403,584 (8,216 65,062,144 (39112 142,883,408 |325 Wied Nnv1?‘|2l||
71483312 (140,403,584 (8,208 65,267 496 | 26,344 142,883,408 |325 e NDNTDH
71,233,896 (160,403,584 (5,904 64,993 224 41,200 142,883,408 |334 e NIII'-.f1T|:|||
713400168 (140,403,584 (16,400 (65,027 2496 |113,248 142,883 408 |336 Wied NUNTDH
71,343,000 (140,403,584 (10336  |B5117 836 25,4492 142,883,408 |326 Wied NUNTDH
74790064 (140,403,584 |528 68,580,592 |0 142,883,408 |309 Wed Mov 17 0|
74683 464 (140403584 (8,208 68,469 184 19808 142,883,408 |258 Wied Moy 171
75,974 656 (1590403584 (10336 (69,751,640 23544 142,883,408 |303 Wied Moy 17 1
85,902,496 (140,403,584 (10336 79,689,064 13,960 142,883,408 |268 Wied Moy 17 1
82,235,248 (140,403,584 (8,208 85,388,184 |77 208 142,883,408 |234 Wied Moy 171
895,701,760 (140,403,584 (8,208 88,335,056 28,328 142,883,408 |212 Wied Moy 17 1
85,218,200 (140403584 (8,208 BY 728852 11178 142,883,408 |214 Wied Moy 171
85,291,912 (140,403,584 (10336 |87 809592 14,200 142,883,408 |225 Wied Moy 171
85,706,960 (140,403,584 (8,208 88,174,856 63984 142,883,408 |225 Wied Moy 171
895891112 (140,403,584 8,216 88,360 256 B2 736 142,883,408 |227 Wied Moy 171
100,221,568 (140,403 584 |528 43,762 496 |56 459072 150,403,584 |139 Wied Moy 17 1
97 359144 (140,403,584 |528 39,465,672 |57 893 472 150,403,584 |215 Wied Moy 17 1
AR AARA1A4 (140 470 544 o nNRA 748 10 147 807 407|774 Wi Rl 17 1

= You can sort

each column
by clicking on
column header.
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GC View sorted by Free

5 IBM Pattern Modeling and Analysis Tool for Java Garbage Collector EEE

File Analssis VYiew Help

Lab1.log GC View

Freed

Free ¥ Total Heeded Free(Before) |Total(Beforell AF Completed

182,556,088 |267 975,168 (10,336 169,2171...|74,576 254 576,408 (325 e lan 19 003803 3

182,527,264 (266 402,304 (528 169,207 3. |0 253,082,192 (293 Click to sort; Click again
182,487 064 |266 402,304 (16,400 TE9,098,0... (39,144 203,082,192 |BRS Tue Moy 23 22:52:02 201
182,315,984 (266,402,304 (528 168,996 0. |0 253,082,192 |BEA Tue Moy 23 22:47:41 201
182,296,720 (266,402,304 (8,208 168,881 2. |95 576 203,082,192 (502 Tue Moy 23 22:46:59 201
182,290,872 |266 402,304 (17,2496 168,903,5... |67, 400 253,082,192 (694 Tue Moy 23 22:48:35 201
182,223,264 |266 402,304 (16,400 168,883.4... 119,912 253,082,192 |3596 Tue Moy 23 22:49:21 201
182,178,208 |266 402,304 (25,024 168,551 2. |307 096 203,082,192 5581 Tue Moy 23 225017 201
182,174,400 266,402,304 (528 168,854 4. |0 253,082,192 (1,003 Tue Moy 23 22:48:40 201
182,134,544 |267 975,168 (16,400 168,926,3... |23,400 2594 576,408 (308 hon Jan 3 19:46:28 200

182,088,424 (267 975,168 |6 704 168, 7621, |61 976 204 ATH 408 (936 Wed Jan 19 00:38:27 20
182,073,848 |266,402,304 (17,320 168,477 8. 276,400 253,082,192 18391 Tue Mow 23 22:51:14 201
181,878,184 (266,402,304 (8,208 168,557 6. |648 253,082,192 |BES Tue Moy 23 22:49:07 201
181,886,680 |266 402,304 (10,336 168,516 8. |19 928 203,082,192 (1,147 Tue Moy 23 22:51:35 201
181,704,832 |266,402,304 (16,400 168,326,1... |98,800 253,082,192 691 Tue Moy 23 22:49:57 201
181,653,800 266,402,304 (528 168,333.8...|0 253,082,192 (800 Tue Moy 23 22:47:27 201
181,653,368 (255,851,008 (428 168,975 6. |0 243,058,456 (1,783 Thu Moy 18 18:07F:26 201
181,639,856 |255,851,008 (24,712 168,313,5... |648 648 243,058,456 (900 Thu Mow 18 183:07:47 201

181 K11 A48 |PRT Q7S 1KS 127 BO0 1R8 NA7T R 1A FEAT RAd ATR ANA 11 A9

GC View |GC Table View |
ROEAT - 57 D
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Graph View

5 IBM Pattern Modeling and Analysis Tool for Java Garbage Collector EEEE

View Help

F

Freed

Meeded Free(Before) |Total(Before)l AF Completed Tlmestamp
Usage Summary 0,336 [169,217,1.. 74,576 254 576,408 825 Wed Jan 19 00:38:03 20
Duration Summary |22 169,207 3. |0 253,082,192 |298 Tue Mov 23 22:50:53 201
5400 |169,008,0. (39,144 263,082,192 |GEA Tue Mov 23 22:52:02 201
AF Summary 28 A8 A06.0_ |0 253 07 197 |AEA Tue Mov 23 224741 201
182,296,720 |266,402 304 |8,208  |168,881,2_ |95 476 753,082,192 |507 Tue Mov 23 22 4653 201
182,290,872 |266,402,304 17,286 |168,303,5. |67,400 353,082,192 |699 Tue Mov 23 22:48:35 201
182,273,764 |266,402,304 16,400 |168,883,4_ 19,912 353,082,192 |356 Tue Mov 23 22:49:21 201
182,175,208 |266,402,304 (25,024 |168,551,2. |307 006 253,082,192 |551 Tue Mov 23 226017 201
182,174,400 |266,402,304 528 168,854,4. |0 263,082,192 [1,003 Tue Mov 23 22:48:50 201
187,134,544 |267,075,168 16,400 |168,026,3_ |23 400 254 576,408 |308 Mon Jan 3 19-46:28 200
182,088,424 |267,075,168 |B,704  |[168,762,1._ |61,976 254 576,408 |936 Wied Jan 19 003827 20
182,073,848 |266,402,304 17,320 |168.4775.. |276,400 353,082,192 291 Tue Mov 23 225114 201
181,875,184 |266,402,304 |3,208  |168,557,6.. |64 353,082,192 |GEA Tue Mov 23 22:49:07 201
181,656,650 |266,402,304 10,336  |168,516,3. 19,928 263,082,192 1,147 Tue Mov 23 225135 201
181,704,832 |266,402,304 16,400 |168,326,1... |58,200 263,082,192 |G91 Tue Mov 23 22:49:57 201
181,653,800 |266,402 304 |528 168,333.8. |0 253,082,192 |200 Tue Mov 23 224727 201
181,653,368 |255,851,008 |528 168,875 6. |0 243,058 456 1,783 Thu Mov 18 18:07 26 201
181,639,856 |255,851,008 (24,712 |168,313,5.. |G48,648 243,058,456 900 Thu Mov 18 18:07.47 201

181 K11 448 [PRT AFARARE (77 A0N [MRANAT A 278 /37 R4 ATR ANS |1 497 AT
Graph Yiew |GC Graph Yiew of usage and duration |
E VERR "
WebSphere® Support Technical Exchange
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Chart View

[E IBM Pattern Modeling and Analysis Tool for Java Garbage Collector

File Analysis VYiew Help

Lab1.log Chart View

WebSphere® Support Technical Exchange

bytes s [ Free[After] |
180,000,000 = T —
170,000,000 Total[ After)
160,000,000 [ Requested |
150,000,000 | — ]
140,000,000 Fb b e e T ST e
130,000,000 e ————
| TICIr TIUTRURN (SN URTRSTRSRSNL. R CORA 0000 [T LeedlBaioe
110,000,000 Total[Before]
100,000,000 | Since |
40,000,000 AF Completed
a0,000,000 | e |
¥0,000,000 -
£0,000, 000 ' vesp |
50,000,000 I Compact |
40,000,000 [ GCCompleted |
30,000,000 Owerhead
20,000,000 R
10,000,000
: i Zoorm Dot
11:21:04 17:33:44 234622 0&:59:00 12:11:39 18:241°7 Center
Dec12 Dec12 Dec12 Dec13 Dec13 Dec13 Salect

Graph View|GC Graph View of usage and duration
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Chart buttons (1-2)

= Since Time(millisecond) elapsed since last allocation failure.

* Freed Size(byte) of space that was freed during garbage
collection.

= Requested Size(byte) of space that was requested during
allocation failure.

* Free Size(byte) of space that was free after garbage
collection.

= Total Size(byte) of Java heap after garbage collection.

= Completed Time(millisecond) spent during allocation failure.

WebSphere® Support Technical Exchange
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Chart buttons (2-2)

GC Completed Time(millisecond) spent during garbage
collection.

Overhead Ratio(%) time spent in allocation failure vs. time
between AF

Zoom In Zoom in X axis

Zoom Out Zoom out X axis

Center Moves a point to center

Select Brings up GC View of a point

' @ MIRN.

WebSphere® Support Technical Exchange
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Graph View

[5 IBM Pattern Modeling and Analysis Tool for Java Earha.ge Collector

File Analysis Yiew Help

Lab1.log Chart View

hytes

ms

260,000,000

160,000,000

B0,000,000

23:46:22
Dec12

11:21:05
Dec 12

17:33:44
Dec 12

[ il Fok 3

WebSphere® Support Technical Exchange

05:59:00
Cec 13

12:11:39

Dec 13

18:24:17
Cec 13

Graph VYiew GC Graph View of usage and duration

[ Free[Aftar] |

[ Uzed[After) |

Total[After ]

Requasted

Total[Before )

Since

AF Completed

hzrk

Swaep

Compact

S Completed

Owerhead

Loom In

Loorn ot

Center

Select

Free,
used, total
size are
displayed
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Graph View

[5 IBM Pattern Modeling and Analysis Tool for Java Gar bage Collector

oo * Compact

File Anahssis View Help

Lab1.log Chart View ©

bntes

Graph View

WebSphere® Support Technical Exchange

260,000,000

160,000,000

60,000,000

G

Bl

11:21:08 17:33:44
Dec12 Dec 12

23:45:22
Dec12

C Graph View of usage and duratmn

05:45:00
Dec13

ms
5,000

3,000

1,000

18:24:17
Dec13

| Free[After)

U=zed[After]

Total [After]

Requeasted

Total[ Before]

Since

AF Completed

Mark

Sweep

Compact

SC Completed

Owerhead

Loorm In

Lo Dot

Center

Selact

and Sweep
buttons are
enabled.

= You can
click on
Zoom In/Out
and Center
to navigate
chart in
various
levels.
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Graph View

[5 IBM Pattern Modeling and Analysis Tool for Java Enrha.ge Collector

==& = You can

File Analysis VWiew Help

Lab1.log Chart View o o PR
hytes ms | Frea[ After ] |
260,000,000 9,000 [ Ueeddfier] |
Total [ After )
| Requested |
4,000 | Freed |
i .. FresiBefore] -
i .. Used(Beforej "t
160,000,000 | 3,000 Total[Before]
I 7 | Since |
o
! l AF Campleted
. Rk ——
Lab1.log GC View
Free Total Meeded Freed Free(Before)
B0,000,000 G5, 099, 120 05, 300, 309 FZ,TO0 OO, 990, 409 I3,900,6608
90109776 268,368,384 23,656 53,130,848 36,978,828
27,832,080 268,368,384 32,768 54,816,192 33,115,888
By 467 860 268,368,384 27,840 o8, 966,848 28,400,712
88,655,248 268,368,384 25,240 ay,096,408 31,558,840
a8y 1vy,088 268,368,384 22444 53,807,936 33,369,152
ar.mag, BBEI 268,368,384 17 616 52,896,192 35,132,688

Graph View |GC Graph Yiew of usage and duratmn

WebSphere® Support Technical Exchange

select a
point to
display
its table
view
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Usage Summary

5 IBM Pattern Modeling and Analysis Tool for Java Garbage Collector

View Help

GC View

Graph Yiew

Duration Summany

AF Summary

160,000,000

60,000,000
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Usage Summary

5 IBM Pattern Modeling and Analysis Tool for Java Garbage Collector

File Analrsis YWiew Help

Lab1.log GC Usage Sumimanry

Free avg min max timestamp of max Total avg min

Crverall 96 409 850 3162, 7a4 194 874 736 Thu MMow 18 18:04:36 2004 202 6EA 244 52,427 264
#1 B2,395 450 16,702,080 (127 293120 Wied Mow 17 17 11:09 2004 124 2809 371 52,427 264
2 21,909 366 18,051,912 139,777,168 Wied Mow 17 13:04:38 2004 153,753 5849 52,427 264
#* 3 96 BT BTS 16,755 968 148 046,240 Thu Mow 18 11:27:04 2004 167,942 261 52,427 264
# 4 4,434 018 17195064 (1261434576 Thu MMow 18 151526 2004 133,463,224 52,427 264
#h 140,834 103 11,220,864 194 874 736 Thu MMow 18 18:04:36 2004 225 968 690 52,427 264
# 6 149 989 465 3,340,648 190,058 816 Tue Moy 23 224626 2004 246 063 73T 52,427 264
#®T 29,034 433 10,683,336 |45 863 616 Wied Dec 31 19:00:00 19649 T2,347 037 52,427 264
# 0 96,739,770 10,675,232 188,508,312 Mon Dec 132 070356 2004 243 640103 52,427 264
# 4 27 975 8349 11, 086136 |45 863 616 Wied Dec 31 19:00:00 19649 29150645 52,427 264
#10 23,945 094 11,939,856 |45 863,616 Wied Dec 31 19:00:00 19649 BO935 437 52,427 264
#11 26,599 7494 9,318,000 45 863 616 Wied Dec 31 19:00:00 19649 F1,279 321 52,427 264
#®12 27,060,059 16,546,424 |45 863,616 Wied Dec 31 19:00:00 19649 a7, 133,714 52,427 264
#13 T2,361,360 16,521,792 108,790,960 Sun Dec 26 13:23:04 2004 131,607,736 52,427 264
#14 22,491 646 16,601,838 |45 863,616 Wied Dec 31 19:00:00 19649 B1,054 137 52,427 264
#1145 139,028 2449 14,793,952 194 377 832 Mon Jan 3 19:43:44 2005 203,476,424 52,427 264
#16 109,939 353 16,668,816 (146,316,640 Tue Jan 4 15:38:43 20045 185,121,724 52,427 264
#AT G, 714 4487 16,967 468 |92 44T A28 Fridan ¥ 15:12:59 20045 127, 7T3r 5449 52,427 264
#18 29172,901 QETA,144 423 429 K16 Fridan ¥ 21:29:41 20045 T4.486 907 52,427 264
#149 58,644,095 16,914,232 135,370,763 SatJan 8 00:35:31 2005 116,510,549 52,427 264
# 20 26,597,732 14,825 4568 |45 863 616 Wied Dec 31 19:00:00 19649 56,932 864 52,427 264
#* 21 141,549 7495 16,938,042 174 9723 056 SatJan 8 04:13:41 2005 215,240 6T8 52,427 264

107,538,391 12,981,816 (149 207 912 SatJan 8 13:20:05 2005 184,491 533 52,427 264

Q3,787,742 16,9028 560 (132,590,744 Tue Jan 11 14:19:07F 2005 160,373,794 52,427 264
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Duration Summary

5 IBM Pattern Modeling and Analysis Tool for Java Earha.ge Collector

==& " Duration
Summary

View Help

GC View . .
Graph \iew M Ay tirnestarmp of max Total avy Fin | by CI ICkI n g
Usage Summary 562,784  [194,874 736  |Thu Mov 18 18:04:36 2004 202,685,244 |52,427,264 |4

# 1 6,702,080 [127,293120  |wed Nov17 17:11:09 2004 121289371 |s2427.264 1 ON

8,061,912 [136,777,168  [wed Nov17 18:04:38 2004 153,753,560 52,427,264 |1 .

# 3 | AF Summary 16,755,965 (148,046,240 [Thu Nov 18 11:27:04 2004 167,542,261 52,427,264 [§ An aIyS|S-

# 4 74,434,018 17,195,064 126,143,576 [Thu Nov 16 146:15:26 2004 133,463,226 52,427,264 [{ .

# 5 140,634,103 11,220,864 194,874,736 [Thu Nov 16 18:04:36 2004 225,968,690 52,427,264 | Du ratlon

# 149,950,465 |3,340,646 180,058,816 [Tue Nov 23 22:46:26 2004 246,063,737  [52427264 [1 "

# 7 26,034,433 |10,683,336 (45,863,616  [Wed Dec 31 19:00:00 1969 72,347,067 52,427,264 [d S

# 96,739,770 10,675,232 [186,508,312  [Mon Dec 13 07:03:56 2004 243,640,103 [52,427264 | um mal'y

#4 27,975,669 [11,086,136 [45863616  [Wed Dec 31 19:00:00 1969 72,015,065 52,427,264 [d

#10 23,945,004 |11,839,856 [45,863616  [Wed Dec 31 19:00:00 1969 60,935,437 52,427,264 [4

# 11 26,599,794 |8,318,000 [45863616  [Wed Dec 31 19:00:00 1969 71,279,321 52,427,264 [4

# 12 27,060,059 |16,546,424 (45863616  [Wed Dec 31 19:00:00 1969 57,133,719 52,427,264 [4

#13 72,361,360  [16,521,792 [108,790,960 |Sun Dec 26 13:23:04 2004 131,607,736 [52,427264 [1

#14 22,491,646 |16,601,868 [45,863616  [Wed Dec 31 19:00:00 1969 61,054,137 52,427,264 [4

#15 139,026,248 14,793,852 [194,377,632  [Mon.Jan 3 18:43:44 2005 253,476,424 52,427 264 [1

# 16 109,938,353 |16,668,816 [146,816,640  [Tue Jan 4 15:35:43 2005 185,121,726 52,427,264 (1

#17 68,714,457  |16,067568 |96,447528  [Fridan7 15:12:59 2005 127,737,548 52,427,264 |1

# 18 28172801 |8675144 (468488616  [Fridan7 21:26:41 2005 74,486,807 52,427,264 |4

# 14 56,644,005  [15,814,232 [135,370,768  |SatJan & 00:35:31 2005 116,510,548 [52,427 264 |4

# 20 26,597,762  |15,625568 45,863,616  [Wed Dec 31 19:00:00 1969 56,932,664 52,427,264 [4

# 21 141,540,795 [15,836,048 [174,976,056  |SatJan & 04:18:41 2005 215,240,678 52,427,264 |1

# 22 107,536,391 12,081,616 (149,207,912 [SatJan & 13:20:05 2005 165,461,533 52,427,264 [1

# 23 93,767,742 [15,908,560 (138,590,744  [TueJan 11 14:19:07 2005 160,373,794 [52,427 264 [1

m GC duration summary view
F o=
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Duration Summary

5 IBM Pattern Modeling and Analysis Tool for Java Earha.ge Collector

File Analysis WYWiew Help

Lab1.log GC Duration Summary :

hlark awvg

min

3

timestamp of max

Sweep avg

timestamp of max

930

12

261,974

Mon Fel 7 11:28:19 2005

53

Mon Fekb ¥ 11:28:19 20..

333

41

¥, 733

Wied Mov 17 165724 2004

30

Wyed Mov 17 1659802 .

49

ry

3,206

Wied Mowv 17 172642 2004

106

Wyed Mow 17 172704

290

42

1,871

Thu Mow 18 11:27:17F 2004

170

Thu MNow 18 11:31:14 2.,

386

67

2,028

Thu MNowv 15151317 2004

55

Thu Mow 18 15:12:34 2.

1,080

44

3,288

Thu Mow 18 19:52:05 2004

170

Thu Mow 128 17:51:34 2.

223

13

F.a18

Wied Mow 24 00:54:30 2004

29

Wied Mow 24 124426 .

92

30

182

Sun Dec 12 08:38:19 2004

13

SunDec 12 08:.38:26 2.

2,287

25

9,270

Wied Dec 15 12:11:26 2004

o5

Mon Dec 13 21:27:41 2.

24

14

124

Weed Dec 22 13:48:10 2004

10

Wed Dec 22 150396 ..

82

14

246

Thu Dec 23 12:04:47 2004

9

Thu Dec 23 12:04:47 2.

25

13

176

Thu Dec 23 132:29:01 2004

10

Thu Dec 23 13:29:01 2.

63

13

125

Thu Dec 23 17:35:39 2004

v

Thu Dec 23172228 2.,

266

13

1,131

Sun Dec 26 12:592:496 2004

36

Sun Dec 26 130596 2.

22

15

170

Mon Jan 32 02:41:18 20045

9

Thu Dec 2019:57:03 2.

1,136

29

4,381

Tue Jan 4 03:52:13 20045

=]a]

Tue Jan 4 01:592:34 20...

444

25

1,458

Tue Jan 4 14:33:11 20045

58

Tue Jan 4 14:08:24 20...

235

14

1,059

Tue Jan 4 16:592:39 20045

23

Tue Jan 4 16:54:45 20...

99

31

27T

Fridan ¥ 15:17:09 2005

13

Fridan ¥ 151701 2005

259

13

1417

Satdan 2 00:09:27 2005

47

Satdan 2 00:032:44 2005

GE

13

152

SatJdan 8 0024611 2005

v

Satdan 8 00:46:11 2005

427

13

1,836

Satdan 8 04:02:36 2005

40

SatJdan 8 04:41:00 2005

4450

1,656

Satdan 2 14:08:21 2005

55

Satdan 2 128637 2005

4649

Tue Jan 11 14:28:28 20045

72

Pt | o | e [P | Bl | =l B | | LT Bl | B | e | D0 | B [P | e | D0 B[ e | D0 e | T | | 2

Tue Jan 11 14:594:24 2.
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AF Summary

E IBM Pattern Modeling and Analysis Tool for Java Garbage Collector

SEEf AF Summary

File Yiew Help
GC Yiew nmany §§
Graph View FTIa tirnestarmp of max Sweep avdg | min FrIEK timestamp of max

Over| Usage Summary 51,974 [Mon Feb 7 11:26-18 2005 |63 2  |44.634 |Mon Feh 7 11:28:18 20.
#1 Duration Summary 733 Wied Mov 17 168724 2004 (30 4 a13 Wired Mow 17 1R:98:02 ..
*® 2 206 Wed Mov 17 17 26:42 2004 106 5 7az Wiied Mow 17 172704
# 3 8T Thu How 18112717 2004 170 4 1,161 Thu How 18 11:31:14 2.
4 386 GY 2028 Thu Maow 18 181317 2004 [595 3 aqujel Thu Moy 18 15:12:34 2.
#*® 0 1,084 44 3,288 Thu Mow 13 19:92:05 2004 (170 4 1,352 Thu Moy 18 17:91:34 2.
*® 6 923 13 a8 Wed Mov 24 00:54:30 2004 |89 Z an3 Wiied Mow 24 12:44: 76
®r g2 30 182 Sun Dec 12 08:38:19 2004 13 3 Fil Sun Dec 12083826 2.
*® a8 2287 248 9274 Wied Dec 15 12:11:26 2004 (95 4 1,087 Mon Dec 13 21:27:41 2.
#* 9 g4 14 124 Wed Dec 22 13:48:10 2004 10 2 148 Wied Dec 22 15:03:86 ...
#®10 a2 14 246 Thu Dec 23 12:04:47 2004 |9 Z 16 Thu Dec 23 12:04:47 2.
11 a8a 13 176 Thu Dec 23 13:29:01 2004 (10 3 20 Thu Dec 23 13:29:01 2.
12 63 13 124 Thu Dec 23 17:35:39 2004 |7 2 10 Thu Dec 23 17:22:28 2.
#*13 ZBh 13 1,131 Sun Dec 26 12:82:86 2004 |36 Z 411 Sun Dec 26 13:05:56 2.
14 gz 14 170 mMon Jan 3 02:41:18 20048 g Z a4 Thu Dec 30 19:87:03 2.
#®14 1,186 24 4,381 Tue Jan 4 03:52:13 20045 e ]3] 5 1,384 Tue Jan 4 01:542:34 20..
*® 16 444 25 1,458 Tue Jan 4 14:33:11 2005 a4a 4 497 Tue Jan 4 14:08:24 20..
®17 238 14 1,089 Tue Jan 4 16:52:39 2005 33 ? 2R4 Tue Jan 4 16:54:45 20..
#®18 499 A 277 Fridan ¥ 1517049 20045 13 T 40 Fridan ¥ 19:17:01 2004
#*149 2589 13 1117 Satdan 8 00:09:27 2005 47 2 963 SatJdan 8 00:03:44 2005
20 4151 13 152 Satdan 8 00:46:11 2005 T Z 13 SatJdan 8 00:46:11 2005
21 427 13 1,886 Satdan 8 04:02:36 20045 40 Z a46 Satdan 8 04:41:00 2005
w2 440 24 1,856 SatJdan 8 14:08:31 20045 a4 4 914 SatJdan 8 12:896:37 2005
*® 23 459 14 2,361 Tue Jan 11 14:28:28 2005 |72 Z a3 Tuedan 11 14:54:24 2.

Allocation Failure

ebSphere® DPO

by clicking
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AF Summary

\

{5 IBM Pattern Modeling and Analysis Tool for Java Garbage Collector

SE*

File Analysis Yiew Help

Lab1.log Allocation Failure Summany ;

Feguested awvd i [N timestamp of max Since avg min rnay
Crverall 28427 512 126824928 Wed Dec 19 23:10:32 2004 224,298 2 4 291 965 9
#1 12837 528 319,968 Tue Moy 16 17:02:09 2004 1,010,964 18 3,040,506
#2 13,207 512 319,968 Wed BMov 17 171946 2004 a74,003 359 |4,827.238
#3 f 852 512 f5552 Thu Moy 18 09:41:29 2004 162,899 o1 4,610,298
#4 11,211 528 319 4968 Thu Moy 18 14:18:42 2004 71,270 a6Z?  |2,599,368
£a 12,938 512 TAE, 448 Thu Moy 18 13:04:36 2004 38,703 ar3  |2,706, 794
#E 16,059 a1z 3145744 Wed Moy 24 121729 2004 1,485 936 a86 (4,291,965 49
#7 5,144 528 53,363 Sun Dec 12 08:37:41 2004 76,541 231 (1,144,144
#8 22916 512 126824928 Wed Dec 19 23:10:32 2004 43 816 10 3,073,693
#9 5,732 524 58,792 Wed Dec 22 11:25:39 2004 324,363 423 |965,924
#10 a,ea82 528 f5552 Wed Dec 22 1451748 2004 82,0349 131 |815,262
#11 G 0459 528 53,368 Thu Dec 23122447 2004 138,040 148 (839,603
12 ¥,000 528 fa 552 Thu Dec 23171311 2004 83137 228 |E95,318
#1323 13,714 a1z TEE,443 Sun Dec 26132509 2004 247 704 178 |2,795,253
#14 2,856 512 53,363 Thu Dec 30 1442358 2004 G694 281 209 |FO¥ 244
#148 22062 512 3145744 Mon Jan 3 23:50:11 2004 14,018 161 4,755,535
#16 15521 512 1,672 880 Tue Jan 4 15:33:43 2004 12,076 204 1,330,442
#17 11,740 512 196 624 Tue Jan 4 171450 2004 541,614 a0t (3,791,887
#18 T B84 528 Gf, 704 Fridan 7181703 2004 393,078 Th 1,084 587
#£149 9 ER3 528 A6 ,816 Fridan 7 21:43:31 2004 43 (A2 489 |1,237 549
#20 g,244 523 6,816 SatJan 8 00:44:46 2005 40,446 329|644 6582
#21 0,240 a1z TEE,443 SatJan 8 03:08:26 2005 Qrr2 a 4 785994
14747 512 1,672 880 SatJan 8 13:48:23 20045 174,735 fi1 4294172
TueJan 11 14:37:22 20045 13,962 1,073,261

= Display
usage
summary
by clicking
on
Analysis-
>Usage
Summary
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Option

[E IBH Fattern Hnae[mg ana Ina[ysls |nn[ 1nr java EarEa.ge En[Ectnr EEE

File Anahlsis

Lab1.log A

™

Clear Console

ma}ll

R max fimestamp of max Since avg Imin

24,4 ¥ Statushar 12582928 Wied Dec 19 23:10:32 2004 224 24948 2 4291 9659
124 ¥ console 319,968 Tue Mov 16 17:02:09 2004 1,010,964 18 3,040,506
13,k == 319 968 Wied Moy 17 17:19:46 2004 74,003 388 |4,827 238
G852 a12 B5,552 Thu Moy 18 09:41:29 2004 162,899 o1 (4,610,298
11,211 528 319 963 Thu Mow 18 14:18:42 2004 1,270 a62 2,559 368
12,998 a12 TRA 448 Thu Mow 18 18:04:36 2004 3a, 703 ara 2,706,794
16,0549 a12 3145 744 Wigd Moy 24 1217258 2004 1,485 456 86 4,291 964 H
8,144 528 53,368 Sun Dec 12083741 2004 ATE,541 231 1,144144
22916 512 12582928 Wied Dec 19 23:10:32 2004 48,816 10 30736493
5,732 528 h8,792 Wed Dec 22 11:25:38 2004 324 363 423 |965,924
g,882 A28 fA 552 Wied Dec 22 151748 2004 a82,0349 131 |816,262
f,0449 528 53,368 Thu Dec 23 12:24:47 2004 138,090 1588 |834,603
7.oon 528 HAa,5452 Thu Dec 23171311 2004 53,137 228 |BB5 318
13,714 a12 THA 448 Sun Dec 26 13:25:09 2004 347 704 178 |2,79452453
2,866 a12 53,368 Thu Dec 30 14:43:59 2004 Go4 281 208 |For. 244
22062 512 3145 744 Maon Jan 3 23:40:11 2005 14,018 161 |4,755 534
16,521 a12 1,472 880 Tue Jan 4 15:38:43 2004 12,076 204 1,330 4452
11,740 a12 196 24 Tue Jan 4 17:14:40 2004 a41 6149 a0t 3,791 487
7,694 528 BaE, 704 Fridan ¥ 15:17:03 2005 aw3.0va TE 1,084,587
9, 6E3 528 56,816 Fridan ¥ 21:53:31 2004 43,592 488 1,237 5449
fi,344 528 A6,816 SatJan 8 00:44:46 2005 40,446 328 |44 GEAEZ
70,240 a12 THRA 448 SatJdan 8 03:08:26 20045 Q7T ] 4 785 9594
14,797 512 1,472,880 Satdan 8 13:88:23 20045 175,784 fi1 4294172
12,698 a12 393,232 Tue Jan 11 14:37:22 20045 13,962 1890 1,073,261
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Option

You can change default directory

as well as the following settings:

Verbose Mode: display messages

in console

= Save option: Saves options to
configuration file during exit

= Mark Terminals: Mark points of
start/end

= Mark non-terminals: Mark points

except for start and end

WebSphere® Support Technical Exchange

(opton T H]

Default directory

SRLUMTools\P Mﬂﬂtutnrial Browse

Color

FreeTenured{After) | -

Verbose Mode

Mark Terminals

Save option

[ | Mark Hon-terminals

OK
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Option
= You can also change Option &

color of chart

Default directory |SREUNTools\PMAT IUtOr A Browse

Color FreeTenured{ifter) |+ -

Verbose Mode [Used Tenurediffter)
Total Tenured{After)
Requested

Mark Terminalse . ninals
Since

AF Completed

Mark -

WebSphere® Support Technical Exchange
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Clear Console

attern Modeling and Analysis Tool for Java Garbage Collector ] [ | You Can

File Anahssis

Console -

Help

¥l Statusbar ssting 257,424 bytes.
¥ Console asting 287,424 bytes.

oo oo zoooregoe sting 257,424 vies.

Fri Feb 03 06:35:46 EST 2006 Requesting 257,424 nvies.
Fri Feb 03 06:35:46 EST 2006 Requesting 204 nvies.

Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21
Fri Feb 03 06:54:21

EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 1,143,208 wtes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 1,143,208 wtes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 571,604 hytes.
EST 2006 Requesting 616 bytes.

clear logs
In console
by clicking
on View-
>Clear
Console

Fri Feb 03 038:19:46 EST 2006 Requesting 1,029 696 bytes of Java heap.
Fri Feb 03 13:13:09 EST 2006 Requesting 1,029 696 bytes of Java heap.

Clear Console||Clear content of console

WebSphere® Support Technical Exc
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Case Study | (1/8)

5 IBM Pattern Modeling and Analysis Tool for Java Garbage Collector H[,E]E
File Analssis YWiew Help

Lab2.log

# File name | SMVAASEURMT 0ol PIVIA TG C ARalyzer Miutonalilabl log

# Number of verboseGC cycles © 71

# Number of Garbage Collections : 142901

# Number of Allocation failures : 140300

# First Garbage Collection : Thu Mow 4 02:2a:4a 2004

# Last Garbage Collection : Thu Jan 13 13:28:53 2005

# Number of Java heap exhaustion : 154

# hMaximum AF overhead @ 100% (IWlon Mow 29 00:44:04 20045

# Mumber of 100%% overhead ; 1,048

# hMaximum size of Large Object Request : 67,108 280 bytes {Thu Jan & 10:30:25
20057

# Number of Large Object Requests | 3,714

# List of Java heap failures{F efer to Analysis and Recommendations report

section for details)

Jawa heap exhaustion 7 857804 E-4 %6 free Wlon Maow 29 004435 2004

Java heap exhaustion 002682995 %4 free Ivlon Mow 29 00:33:22 2004

Jawa heap E:s-:haustmn 0. DDEDDQ&?E? Yo free Ilon Mow 29 00:53:54 2004

m ﬂpen verbhose garhage t:ullec:tlun Iugs

WebSphere® Support Technical Exchange
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Case Study | (2/8)

<y IBM Pattern Modeling and Analysis Tool for Java Garbage Collector M= =)
File Analssis YWiew Help
Lab2.log
Fri Nowv 19 =
17:03:48 Mo action requited. Fecotrtnended masitmun Jawva
2004 Mo Jawa heap ..
. _ heap size 15 921,140,224 or greater (percentage
Fn Mow 26 exhaustion found error(¥ay: 0,235 00688)
16:20:26 e
2004
Fri Mow 26 ) ) .
162045 |Java heap exhastion || RS T T L e e tess ||
2004 F.ESTERE-4 Y free dflmp ﬁth B ’ P
Mon Now 22| Mon Now 29 Heap Analyzer httpdfwrarar alphaworlos ihim. comsdtec
014244 ao0:44:3% 2004 hihea -
2004 panaly=
Tue How 30 . . .
I 1A J h -Fanw
084352 Jawa heap ustion DH:DE:S ?f it do E;ur?nt ﬁrkmfmizL;Zu&f hea
2004 0446506712 %o free dfunp ﬁth BV ’ p
Il;ﬂlinil;:;?: ® Z%T]I; Dec 6 002304 I—Ie:apﬁ.nal;.rzm"{http Harare alphaworkos thim, comitec

m Open verhose garhage collection Iugs
.

WebSphere® Support Technical Exchange
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Case Study | (3/8)

<y IBM Pattern Modeling and Analysis Tool for Java Garbage Collector M= =)
Yiew Help

GC Yiew

Usage Sumimany

Duration Summary Mo action requited. Fecotrtnended masitmun Jawva

1 =
13 AF Summarny fI:' d heap size 15 021,140,224 or greater (percentage
I o error(%5): 0.23500688)

2004

Fri Mow 268 Increase maximum Java heap size using -3mx

16:20:45 Java heap exhaustion . . .
2004 ¢ B5TSOAF-4 % free zpnnglﬁfi;téﬁs not wrorls, rewiew Jawva heap
Ilon How 29 || vlon How 29 .
HeapAnal httpffwrarar alpha ks 1thim comdt
01:48:44 00:44:35 2004 sapAnalyzer(hitp pHATHTSS THm, Catnikes

2004 h/'heapanalyzer)

Tue HMow 30
Nz43:52 Jawa heap exhaustion
2004 0.4as06712 %5 free
Ion Dec & on Dec 6 00:23:02
01:12:21 2004

Graph Yiew|GC Graph ‘u"ew of usage and duration

Increasze mastmin Jawa heap si7e using - Xm=
option. If it does not works, review Jawva heap

durmp with IBI

I—Ie:apﬁ.nal;.rzm"{http dararer alphaswrorkcs b, comdtec

WebSphere® Support Technical Exchange
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Case Study | (4/8)

E IBM Pattern Modeling and Analysis Tool for Java Earha.ge Collector

File Analrsis VWiew Help

Lab2.log Chart Wiew

bytes
S00,000,000

ran,a0o0,000

EO0,000,000

500,000,000

400,000,000

200,000,000
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E IBM Pattern Modeling and Analysis Tool for Java Garbage Collector H@E
File Analysis YWiew Help

native_stderr1.log

[n] .
00-50:16 2005 (percentage error®e): U 1637080

Wed Jul 13
09:57:44 2005
Wed Jul 13

154522 2005

Mo action required. Fecommended masxitmunm
Mo Java heap exhaustion found Java heap size 15 265,910,640 or greater
(percentage error®a): 0133170420

Wed Jul 13
16:06:17 2005
Wed Jul 20

10:41:44 2005

Mo action required. Fecormmended masximum
Mo Java heap exhaustion found Java heap size ig 337,833,050 or greater
(percentage error¥e): 0110054145

Dreploy swprofiler to identify the source of
large ohject regquest.
Swprofiler can print staclk: traces of the

Wed Jul 20 Too large object request. Could not locate thread _ bl
11:10:48 2005 || 61,595,664 bytes of contiguous space / o = S_Cah‘;”“ig probiems
Wed Jul 20 187,554,200 bytes available Wed Jul 20 5 available a

httpdfararar- 1 b, c oy support/docwiess, wrss?
mid=swgz2l 162314

(IWustGather: Deternmining the application code
responsihle for causing allocation fatlures)

Graph Yiew GC Graph vYiew uf usage and duratlun

1145358 2005 11:40:1% 2005
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5 IBM Pattern Modeling and Analysis Tool for Java Garbage Collector EEE

File Analysis View Help

native_stderr.log
# Number of verhose GC cycles : |

# Number of Garbage Collections : 695

# Number of Allocation failures : 693

# First Garbage Collection : Tue Oct 128 17:34:42 2005

# Last Garbage Collection : Tue Oct 18 174239 2005

# Number of Java heap exhaustion : [l

# Maximum AF overhead : 100% (Tue Oct 18 17:37:13 2005

# Number of 100%% overhead : |

# Maximum size of Large Object Request : 5,171,128 bytes (Tue Oct 18 17:3%:55 2005)
# Number of Large Ohject Eequests :
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= What is kCluster?

Obijects that are on the Java heap are usually mobile; that is, the
garbage collector (GC) can move them around if it decides to
resequence the heap. Some objects, however, cannot be moved
either permanently or temporarily and might cause problems. One
of them is a class block.

The GC allocates a kCluster as the first object at the bottom of the
heap.

A kCluster is an area of storage that is used exclusively for class
blocks.

It is large enough to hold 1280 entries.

Each class block is 256 bytes long.
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How can | find out the number of classes?

GC trace data obtained by setting

-Xtgc2 ( SDK 1.3.1 SRY7 or higher)

or

-Dibm.dg.trc.print=st_verify ( SDK 1.4.2)

provides a guide for the optimum size of the kCluster.

How can | set kCluster ?
-Xknnnn

where nnnn specifies the maximum number of classes the kCluster
contains. -Xk instructs the JVM to allocate space for nnnn class
blocks in kCluster.

o
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Generic JVM settings on admin. console

= On WebSphere Application Server V5
Servers > Application Servers > server name > Process Definition >
Java Virtual Machine> Generic JVM Arguments

= On WebSphere Application Server V6

Servers > Application Servers > server_name > Java and Process
Management > Process definition > Java Virtual Machine > Generic

JVM Arguments

= On WebSphere Application Server V4

1.Select the Application Server and go to the JVM Settings tab.

2.Click on the Advanced JVM Settings button.

3.Enter the values in the Generic JVM Arguments section.

4.Click OK.

5.Click Apply.

6.Stop and re-start the Application Server.
& e ke
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Useful links

= IBM SDK Diagnostics Guides
http://www-106.ibm.com/developerworks/java/jdk/diagnosis/

= |IBM Pattern Modeling and Analysis Tool for IBM Java
Garbage Collector o/ fvwww alphaworks bm.com/tech/pmatl

= |IBM HeapAnalyzer
http://www.alphaworks.ibm.com/tech/heapanalyzer

= Webcast replay: Using IBM HeapAnalyzer to diagnose Java
heap issues
http://www.ibm.com/support/docview.wss?uid=swg27006624

Pis
) =
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Additional WebSphere Product Resources

Discover the latest trends in WebSphere Technology and
implementation, participate in technically-focused briefings,
webcasts and podcasts at:

Learn about other upcoming webcasts, conferences and events:

Join the Global WebSphere User Group Community:
www.websphere.org

Access key product show-me demos and tutorials by visiting IBM
Education Assistant: ibm.com/software/info/education/assistant

Learn about the Electronic Service Request (ESR) tool for submitting
problems electronically:
www.ibm.com/software/support/viewlet/probsub/ESR_Overview vie
wlet_swf.html

Sign up to receive weekly technical support emails:
www.ibm.com/software/support/einfo.html
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