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_Heap Description
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Heap Descrigntion(Z)
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Heap Description(3)
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Heap Description(5)

e KA (permanent generation)
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Heap Description(6)
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Performance Tuning(2)
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Performance Tuning(3)

e Performance measurement

— Pause: the times when an application appears
unresponsive because garbage collection is
occurring.

— Footprint: the working set of a process, measured
in pages and cache lines.

— Promptness :the time between when an object
becomes dead and when the memory becomes
available.



Performance Tuning(4)

* How to leverage these measurement

— a very large young generation may maximize
throughput, but does so at the expense of
footprint, promptness, and pause times.

— a small young generation can minimize pause
times at the expense of throughput



Kp SR e TR

uml.org.cn

Performance Tuning(5)

Example output of GC

[memory ] GC strategy: parallel

[memory ] heap size: 1433600K, maximal heap size: 1433600K

[memory <s»-<end>: GC <before>K-><after>K (<heap>K), <pause> ms
[memory <s/start> - start time of collection (seconds since jvm start)

[memory

761.969-762.312: GC 1433600K->188344K (1433600K), 343.000 ms
[memory

882.687-883.031: GC 1433600K->200600K (1433600K), 344.000 ms

]

]
[memory ] <end:> - end time of collection (seconds since jvm start)
[memory ] <before> - memory used by objects before collection (KB)
[memory ] <after> - memory used by objects after collection (KB)
[memory ] <heap:> - size of heap after collection (KB)
[memory ] <pause:x - total pause time during collection (milliseconds)
[memory ] 169.469-170.047: GC 1433600K->171510K (1433600K), 578.000 ms
[memory ] 302.484-302.812: GC 1433600K->143686K (1433600K), 328.000 ms
[memory ] 471.125-471.469: GC 1433600K->164180K (14336OOK), 338.222 ms
[memory % 615.750-616.203: GC 1433600K->174907K (1433600K), 440.966 ms

]



Performance Tuning(6)

* To get detailed info of GC
— -XX:+PrintGCDetails

Example:

[GC [DefNew: 64575K->959K(64576K), 0.0457646 secs] 196016K->133633K
(261184K), 0.0459067 secs]]

— -XX:+PrintGCTimestamps

Example:

111.042: [GC 111.042: [DefNew: 8128K->8128K(8128K), 0.0000505 secs]

111.042: [Tenured: 18154K->2311K(24576K), 0.1290354 secs] 26282K-
>2311K(32704K), 0.1293306 secs]

Note: the output format of above flag is different from each version of JVM.
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Performance Tuning(7)

Generation size diagram
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Performance Tuning(8)

e Committed VS Virtual
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Performance Tuning(9)

* Parameters which affect total heap size
— -XX:MinHeapFreeRatio=
— -XX:MaxHeapFreeRatio=
— -Xms
— -Xmx
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Performance Tuning(10)

* Parameters which affect young generation
size

— -XX:NewRatio=

— -XX:NewSize=

— -XX:MaxNewSize=
— -XX:SurvivorRatio=
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Types of Collectors

* Collectors in J2SE platform, version 1.4.2
— Default collector
— Throughput collector
— Concurrent low pause collector
— Incremental low pause collector
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Throughput collector

 What's Throughput collector
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Throughput collector(2)

* Performance improvement
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Throughput collector(3)

 GCthreads in Throughput collector
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Throughput collector(4)

e Self tuning by Throughput collector
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(i.e., it attempt to use heaps nearly as large as the
total physical memory ).



Throughput collector(5)

* Possible shortcomings
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Concurrent Low Pause Collector

e What’s Concurrent Low Pause Collector

— Concurrent collegtorﬂ'j*iﬂﬁ %éﬁﬁiﬁﬁtenured‘
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Concurrent Low Pause Collector(2)

e How to use Concurrent Low Pause Collector

— To use concurrent collector, you can add follow flag
to command line : -XX:+UseConcMarkSweepGC.,
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 Full collections
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Concurrent Low Pause Collector(4)

* Concurrent phases

— Concurrent collector!{t £33 %EEF'jU‘E}EABmeaI mark-

remark- concurrent mark. sweepinglU N EL .
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e Parallel Minor Collection Options
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Concurrent Low Pause Collector(5)

*  Example GC output for Concurrent collector
— // beginning of concurrent marking
—  [GC[1 CMS-initial-mark: 13991K(20288K)] 14103K(22400K), 0.0023781 secs]
—  [GC [DefNew: 2112K->64K(2112K), 0.0837052 secs] 16103K->15476K(22400K), 0.0838519 secs]

— [GC [DefNew: 2077K->63K(2112K), 0.0126205 secs] 17552K->15855K(22400K), 0.0127482 secs]
— //end of concurrent marking

— [CMS-concurrent-mark: 0.267/0.374 secs]

—  [GC [DefNew: 2111K->64K(2112K), 0.0190851 secs] 17903K->16154K(22400K), 0.0191903 secs]
—  //beginning of preparation for remarking and is done concurrently

— [CMS-concurrent-preclean: 0.044/0.064 secs]

— //beginning of remarking

— [GC[1 CMS-remark: 16090K(20288K)] 17242K(22400K), 0.0210460 secs]

— [GC [DefNew: 2112K->63K(2112K), 0.0716116 secs] 18177K->17382K(22400K), 0.0718204 secs]
— [GC [DefNew: 2111K->63K(2112K), 0.0830392 secs] 19363K->18757K(22400K), 0.0832943 secs]

—  [GC [DefNew: 2111K->0K(2112K), 0.0035190 secs] 17527K->15479K(22400K), 0.0036052 secs]
— //end of remarking and beginning of sweeping

— [CMS-concurrent-sweep: 0.291/0.662 secs]

— [GC [DefNew: 2048K->0K(2112K), 0.0013347 secs] 17527K->15479K(27912K), 0.0014231 secs]
— //preparation for next collection

— [CMS-concurrent-reset: 0.016/0.016 secs]

—  [GC [DefNew: 2048K->1K(2112K), 0.0013936 secs] 17527K->15479K(27912K), 0.0014814 secs]



Incremental Low Pause Collector

e What’s Incremental Low Pause Collector
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Incremental Low Pause Collector(2)

e When to use Incremental collector
— Incremental collector lb ¢ i& & T —%%tenured generation LA K (H
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e How to use Incremental collector
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-Xincgc

Note: Xincgc ANREFN T [H N ~option A I 458 H
-XX:+UseParallelGC.
-XX:+UseParNewGC



Incremental Low Pause Collector(3)

 Example GC output for Incremental collector

— // pure Incremental collection

— [GC [DefNew: 2074K->25K(2112K), 0.0050065 secs]
[Train: 1676K->1633K(63424K), 0.0082112 secs]
3750K->1659K(65536K), 0.0138017 secs]

— //full collection in Incremental collection, MSC means

— //mark-sweep-compact

— [GC [DefNew: 2049K->2049K(2112K), 0.0003304 secs]
[Train MSC: 61809K->357K(63424K), 0.3956982 secs]
63859K->394K(65536K), 0.3987650 secs] ...

Note: above output can be got with -XX:+PrintGCDetails



GC log an analyzation

 Format of GC log

— [GC [<collector>: <starting occupancyl> ->
<ending occupancyl>, <pause timel> secs]
<starting occupancy3> -> <ending occupancy3>,
<pause time3> secs]

Collector: internal collector for minor collection

starting occupancyl: young generation size before the collection
ending occupancyl: young generation size after the collection
pause timel: pause time for minor collection

starting occupancy3: entire heap size before the collection
ending occupancy3: entire heap size after the collection

pause time3: pause time for the entire garbage collection



How to get detailed GC log

IBM JDK

— -verbose:gc -
Xverbosegclog:<path GC _log file_name>

HP JDK

— -Xverbosegc[:help]|[0]|1][:file=[stdout|stderr]
<filename>]] -Xloggc

Sun JDKBEA JRockit
— -verbose:gc —Xloggc:logfile
BEA JRockit

— -verbose:gc -Xverboselog:logfile




How to get detailed GC log(2)

* To get detailed GC info
— -XX:-PrintGC
— -XX:+PrintGCDetails
— -XX:+PrintGCApplicationConcurrentTime
— -XX:+PrintGCApplicationStoppedTime
— -XX:+PrintGCTimeStamps



