Memory Analyzer fdi F S0 A%

Memory Analyzer Tools

5 FH ¥ B

zhyea.comrobin

1

H— B4R zhyea.com



Memory Analyzer fdi F S0 A%

ikl

Eclipse Memory Analyzer /& —/M DR F- & HAR B Java HEA AT LR, AT DURI R4S B A B A7 Tt e ek
DAL

i/l Memory Analyzer R Hr L= SA i1 Java HERGAHSCE, AT LUK LA ¥ 75 7 (o0 R A DR v 5 i 6f
A ] RetainedSize, EA ZWEEFLIERIIL B, JF AN ER 1 Leak Suspect (A7t H] 5E ) ko

Memory Analyzer A PIAMERT7 2 — i FEMSZARAR MAT, —HMU2 i - NS Eclipse H1H) MAT
itk TIXHEZMR eclipse HifFo WH-FIF F A2 HoA 1IDE, W] LSl FH AL AR MAT

B

1. Heap Dump

Heap Dump /& — Java BERRAESEANN ) s B I AF IR . Heap Dump /28 Z ik K. AN gk b
Heap Dump 7Efilt & PR OB B ORAE T java X RAIEIE B B H 7S Heap Dump SCAFAT 22 il /K — X FullGC,
JITLA Heap Dump SCAF HHRAE )2 FullGC J5 8 0 45 B

Memory Analyzer A] LA ALFE HPROF it #i] Heap Dump SCHE. IBM £ 4: dump XXM (A3t A B ).
PLA K &ANF 4 L IBM portable Heap Dumps (PHD)SC .

—RAE Heap Dump SCAFHT AT DASRIE] GXATHARIT Heap Dump SCAFIIZEAD AR5 R
MEER: K AR, BEiE LT RME:

KER: Kmdkds. Ak, @, HERR,
Garbage Collections Roots: JVM A ik % 4 ;
LAERR A SR A 7 SRR MR E R, LA RS ERTEMER.

Heap Dump SCHFHIEAREE WA G S, P DUEE TGiEEIE Heap Dump SRRt ik DA S AE R B
TR LGS GOK A Y ] L

YV V V V
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2. Shallow or Retained Heap

Shallow Heap &7~ — A RIH I NAF RIS E. MR TI AR RS SR 32 57 64bit (LR T#:1E &
4i), > Integer F% (5 H dbyte, #FA Long T2 (5 8byte, 1# AN SEAIHANSE B AT LLE AT ] Shallow
heap MIME AT AE/R L TR CELAnX 552 8, AARELIRT Heap Dump SCAF RS 0D, DAHE SE 4 s AP HE AU
WU B B 0L«

XIR X I Retained Set 5 112 — EL X Ml b I [l Jm 25 B2 GC ISt R R &

X5 X ] retained heap 5[/ X ] retained set H1 T X R[] shallow heap 2 A, Bl Ui KX 5 X
MARFF alive FIPIAERI RN

WK YL, shallow heap HUEXT G H B AEHE N ARV, 1M A — A% 5K retained heap #821%4 R
A 7 5 RIS i B TS ER) HE A R/

—2H leading XT R [ retainedset (U1—/MRFiE RIS R — AR E FMBAIN B FTA 810 2 F0T
B XEF — BAER X O 1L leading X RAE & 1 BN R4 FA AT L I B RE Jilf . Leading Xf RAE ] retained
set A0HF I L8 Xf GAR B A HA (1) W BE I8 I I 2 50f R0 18] B0 R . 1M leading X REE G retained size Fi XL
J& retainedset W4 RITHENFE AL AT

AFIB/EGC Roots, LN AiEZEL, RiE
A%, HfEwait (). notify ()l
synchronized () 77 b 1%} G 2%

Leading Set Retained Set

E E, G
C C,D,E,F,GH
A, B AB,C,D,EF, G H

Minimum RetainedSize $2fit 7 — PRI {5 5 retainedsize )T 5. X PP 5 22 (K11 55005 5z LU 3k BUA 7
1] retained size PR1F% . RONIXFRHH 7 X UIKH T EE R LS TR LM% E, MIE Heap Dump HiXf
FHEE.

3
H—BY4ERE B zhyea.com



Memory Analyzer {5 F S04

3. Dominator Tree

Memory Analyzer $&f 7 —/> dominator tree (ZFLH) MBS KA R RE . Kxt 25| HEHE A
dominator tree HJ LMEARIRES 5 #u4R B b F A A7 BRI — B LUK R 2 TB] AR OGR4 R /2% dominator
tree ff)—28 1Ex0E e

> WA R X SZHS(dominate) TXTR Y, IBALEX R REF, WA S (B BRARY D F

Y I — KB AR AL Xe

> X% Y BB ACH (immediate dominator)X A2 FH BN R Y BT — AN SR -

Dominator Tree & T-4f %56 R KM . 7 Dominator Tree H1, AN GHNE & I 715 S B 3230 il 4
JIt AKE 8] (AR RARE Sk

Dominator tree A 41 I /L B U RFAE -

> XHIT RIS (it x SCRERIR 50O RE T X 1 retained set;

> W xRy WEEESCEE, T4 x M E RS FIRE s y, DAL

> Dominator tree H1 1143 AN BLHENS B X G 51 F B 0 551 R &

TR RN R TI HXRELS dominator tree X HE K]

F/H\G

5
Ny :
ﬂ/ \E

’

/vD—I*'ﬂ
g — M — )
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4. Garbage Collection Roots

—> garbage collectionroot ({i#iiFX GCRoot) Ml A& —1~ 1l LLMHE A A7 LLAMIT i) X 5o BT B PR — A%

% %N GCRoot:
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System Class

51 FIIN#E 2% (bootstrap classloader) B{RZFHINE A (system classloader) HNEAIZE. LA rt.jar
InE 452, W java.util. *.

INILocal C(JR#&B INI Xf5)

native fAIS % 5 1R H AL &, BLAn - H E S INI RS IvM A EBARAD
INIGlobal (£:J5 INIXF5)

native fAIS %% 5 12 fmA8 &, LA - B E S IND ARG IvM A EBARES
Thread Block

TG K thread block H 5| X 4.
Thread

LB, TRZ& LKL
Busy Monitor (FEERHIIAIEES)

Fra A 7 wait()s notify()BRH ZEA RPN REE (FRSTTAIBIEZE, JEFRSTIERZX 50, 244
Pl T synchronized(Object) s & HEN T —ANFE 2 1K) 7%

Javalocal

JRHRA R . ARHRIELFEA T T A S B A R o AR
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Native Stack

native ARG IE NS HH 240 A B SR ONE ARTS, 803 ovm N BARRS . T8 SR TEIXRER 15
T —ATIETA native fUB 2, AFNXANTHENZ BN ZHUMR T GCRoot. L ANTR HIAE SCAFH#RF B
MR 10 TR S E. B8 AR R T IS4

Finalizable

HENERFIAS, 45 [ O Finalizer $UAT IR .
Unfinalized

—MF finalize J7VERIXN R, (HIE A finalize A #EANSFAFAT finalize FIBAFIIS .
Unreachable

HAth GCRoot B ANFIIAMIXT &, (HRMALHE MAT 51 GCRoot. X FItf RA LN N4 BT 5 L
JavaStack Frame (Java B&i)

Stackframe (HERRMID 52— NBREUIREE X, FHRAFMERT 28 JREAREMR FIEREE . R
ALEMHT dump SCHFI R Z AN — DX RRAEEE, A 2NN HE 4> GCRoot

Unknown

REZETA] root I % . —% dump SCFF, 40 IBM Portable Heap Dump X4, HFHAEE root 155 .
MAT TEMENTIX — SRR, SR IR 5 RAAFAEAT AT 5] B S B BUE ST GCRoot I ATTIA, HiAiXLL
X Rt 2 AR AR AR GCRoot. IXFE AT LLARIE GCRoot £ dump HIFTA X 415 & .

5. Incomming & Outgoing Reference

{815 <2, Incomming Reference 5112 5] FH AT X R IIFMTXT % Outgoing Reference Fi 19 /2 24 Fi % 4 5
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F AT 5o
X % incomming reference FRIEXT G 4bT alive M 56 T8 45 3% B e f
Outgoing reference WJE7R T X REVBARNE, ATV LA &k o

GRS

X H )RR 20RE mT DA SR A N ER R Eclipse Memory Ananlyzer ) — AN H & .

{—2P: FRH Heap Dump XfF

Memory Analyzer 3T Heap Dump S TAFE. Heap Dump PP L5 1 78 AN 2 i 18] st il
alive R java X RHIEE . EFTA Java BEAUHLHA S Heap Dump SCAFRITIRE, (H2 BAKKIPIREEA R
PR WA A B A R A R TIA LE 22031

TEIX AN AR H 2 238 FH windows T[] java8 Fl jeonsole 2K %k Heap Dump (. 1 java8 Ja2h—4>
N, $TJF<JAVA_HOME>/bin/jconsole.exe, 7E jconsole Hik$% IEfEiz 4T YN ]

|2 JConsole: 3EEEE ®

N g

(@ F iz (L)
EFF PID

sun. tools. joonsole. JConsole 388

B ENEEERREEMR.

O AR MR (R)
A#: <hostnamed:<{port> = service:jmx:<protoccl}:<{sap}
HP&[): O (p):

(FEIXM|F- A e BE ) 2 eclipse, BIRBEFE XX NZS, (H 2L HE 5 eclipse 7J LAFHIA ).

BATIERG, IS MBean, #HAT com.sun.management. HotSpotDiagnostic | [J#:/E dumpHeap.

v
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FE—NSH p0 A ZIRIY) dump XA SE B AR 4, 1015 SR EE CLhprof 1B RY 4 (ELE Memory
AnalysisPerspective N4 R 4 DA JIUZIX AN R IRATHAE

true.
T4 =80 BOW =EE) - & x
2 TN PITF ORI 2 M E MBean ==
7 JMImpl ementation ={EiEA
2| B | com. sun. management veid
@ DiagnosticCommand | dumpHeap | { p0 |hase.hprof . pl | truel | ]
E}@ HotSpotliagnostic
E'l'_in_ WBeanlperationlnfo
r 4R fE
. —— k=X 1]
1 ge tVMOption dEE: ]
A LegetMOption =¥ dumpHeap
[#~ | java lang 1HAd dumpHeap
- | java nie z410) UNENOF N
[ java. util. logzing Fetwrnlype vaid
| E8-0:
k= pl
1HER ol
e java. lang String A
i
k= 121
E: -
openTwvpe javax. management. opermbean. SimpleTypeina. . .
originalTvpe void
s
openlvpe javax. management. opermbean. SimpleTvpeina. . .
originalType java. lang String
i1
openlype javax. menagement. opermbean. SimpleTypeina. . .
originalTvpe boolean A

S

AR live IR, BB ANSHL p1 5 EORKF N

T

— P TERA ) TSR Y H L limin W T H I i e, | 1r S 1L L hneot 4

VRS dump STPFORAFE B —ANSZI SR, 8T R M b 2l i XA SRR 22 I8 3%

BT Overview (FE)

7E eclipse it File —> OpenfFile SR¥TH dump XM, 2o BHFZEH N Overview 1. SR LLFT IF

Memory AnalysisPerspective,
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ch Prqlect Run - Help

4 : i o= e Mew Window

Editor 3

Hide Toolbar

Show View

Navigation Customize Perspective...

Preferences Save Perspective As...
Reset Perspective...
Close Perspective
Close All Perspectives

erarchy | Value | &

Z e AE A% B Memory Analysis I A] :

(3 Database Debug ™
({3 Database Development

15 Debug

Git

&J Java

) Java Browsing

7% Java EE (default)

2 Java Type Hierarchy

& JavaScript

H IPA

E’- Memory Analysis |
Planning

“=Plug-in Development

ZH Remote System Explorer

{5 Resource W

OK Cancel

£ MemoryAnalysisPerspective &R LA{# ] File -> Open Heap Dump #JJF dump Xff. £ Memory

AnalysisPerspective N Overview s X7 ]:
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&) Memory Analysis - C:\Users\robin\Desktop\@lfzl\base.hprof - Eclipse = x
file Edit Navigate Search Project Run Window Help

Im b = FC S ool R e [avick eess || 2| o8 B8

[l Inspector 52 % = O |8 basehprof 2 - B
@ Oxclc07688 ioml T o |- B | O
&1 IndexManager

B org.eclipse jdtinternal.core search.indexing

TR

i Overview 2

class org.eclipse.jdtinternal.core.searchindexingIn.. | v Details =2
@org.eclipsejdtinternal.core.search.processing JobM... | ize: 64.6 MB Classes: 19Kk Objects: 1.5m Class Loader: 416 Unreachable Objects Histogram

[f) org.eclipse.osgiinternal loader.EquinoxClassLoader ..

11180 (shallow size) . . " "

M ) . ~ Biggest Objects by Retained Size

103,772,696 (retained size)

o GC root: Busy Monitor

Statics | Attributes | Class Hierarchy | Value -

Type  Name Value ~

bool... participa.. false

ref  particdpa.. null

bool... javalikeN.. false

ref  participa.. javaioFile @ Oxc1c078f8

ref  savedind.. javaio.File @ Oxc1c07800

ref  indexNa.. javaio.File @ Oxc1c07710

ref  indexStates org.eclipse jdtinternal.compiler.

ref javaPlugi.. org.eclipse.coreruntime.Path @ 477w —

bool.. needToS.. false

ref  indexes org.eclipsejdtinternal.compiler. Total: 64.6 MB

ref indexLoc..  org.eclipsejdtinternal.compiler. org.eclipse.jdt.internal.core.search.indexing.IndexManager @ Oxc1c07688

int awaitingC.. 0

bool... activated true ~ Actions ~ Reports ~ Step By Step

it enableCo.. 1 Il Histogram: Lists number of instances per Leak Suspects: includes leak suspects and a Component Report: Analyze objects which
ref  progress..  null . class system overview belong to a common root package or class
< D > % Dominstor Tree: List the biggest objects Top Components: st reports for loader. v

FEA M E 1 07 (K47 B W] AT £ heapDump 1] size, LA, X RANSINE & 4R .

A e b e H R B R R T dump ECRI LR SR BUAR AR i B E R AR IE AR B
R X Lt AT AAE 220 Inspector B AP B0 ARS8 XH_E i oy BUbs 22 B 7T DS I S 3 Tt B ) 0% T
VIR E L e AL IR

B=2: The Histogram (EHFHE)

7 LHA %S histogram 7] LA B RN RASLHI 0% E, LI shallow size l retainedsize.
& base.hprof 2
i nl %gm‘-’r|b5vv|0\|%v vu}v|i

1 Overview Nl Histogram &3

Class Mame Objects Shallow Heap Retained Heap
‘Io <Regexs =Mumeric= =MNumeric= <Nurmeric= |
@ charll 184,380 18,864,024 == 18,864,024
@ java.uti.HashMap$Node 208,867 6,683,744 == 20,584,224
® java.lang.String 155,732 3,737,568 == 17,952,008
@ java.util.HashMap$Node[] 57,081 3,643,368 == 23,309,536
@ java.util.HashMap 72,077 3,459,696 == 25,330,616
@ int[] 29,626 3,426,408 == 3,426,408
@ byte]] 79,211 3,409,152 == 3,409,152
@ java.lang.Object]] 39,185 2102,320 == 16,787,000
@ java.util.Collections$UnmodifiableMap 60,776 1,944,832 == 6,729,000

Memory Analyzer ERINJEIR T EEANGE BT retained sizeo SR [ — 2050 B (FE X BRI A2 Rl — AN 2R Tl
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SEAG) K] retained size 53R 35 B4,

T AT AT retainedsize, T BMERI TR BT sk, u T DRI LAT, FEAIA
B R B TR HEAT T (W15 retained heap CLZA MH R HHELK AN S BIEHD .

7E Histogram 11 HI 5 5 5 AT DR N B I 52 AT ARG N R e BLdnide, m] DA A B S A s
& X 4 [¥] incomming reference I Outgoing reference, 1 LLFHT SR K@ MEIEAT /341, AT EE A () size XF
Z AT AL

Memory Analyzer (¥ K Z AEBRAE T FI 2 T LA AN M BE RGO S5 REAT 20 M. i ATE 75 2210
I, 7T LA GO AT ) ANBG

4 % 1) Outgoing reference:

Il Histogram &2 | 1 Overview

Class Mame Objects Shallow He.. Retained H..

3 <Regexs =Mumeric= =Mumeric= =Mumeric=

@ charf] 184,280 18,864,024 18,864,024

{3 java.util.HashiMap$Node 208,867 6,683,744 23,592,128
I P

@ java.lang.Sti’ =ik oo oo e

List objects -] with outgoing references

@ java.util Has - : L4 — H : 2

Y e Show objects by class » ] with incoming references
java.util.Has
. »

@ intl] %= Merge Shortest Paths to GC Roots 3,426,408 3 426,408

@ bytel] L BT ’ 3400152 3,409,152

@ javalang.ol  Java Collections > 2102320 25280712
I g . .

@ java.util.Coll ~ Leak Identification 4 1,944,832 6,729,160

@ javalang.St 1= Immediate Dominators 981,968 2,220,328

® java.util.We; = Show Retained Set 862,120 2,155,048

® org.eclipse. Copy > 803,568 834,320

3 java.util.Arr: Open Source File 740,784 8,180,240
I

@ javalang.re Search Queries... 533,216 533,216

g org-eclipse. Calculate Minimum Retained Size (quick approx.) 394,976 995,976
java.l e . . . 300,544 726,424
Java anlg e Calculate Precise Retained Size

® org.eclipse. 347,072 4192256

@ java.util.Link Columns... > 320,960 838,784

{3 org.eclipse.osgi.container.ModuleRequirement 9,611 307,552 3,035,496

g P g q

FH—NEBEIEER T classloader. package Zi#E superclass X} histograme #E17 441
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& base.hprof i1

imPw @ E-& QA SG-B-a|F

Il Histogram &5 | i Owerview

Class Name

:%:D =Regex=

i char[]

@ java.uti. HashMap$Node
3 java.lang.String

@ java.uti.HashMap$Node[]

H = o0

Group by class
Group by superclass .
Group by class loader _
Group by package .EI'
208,867
155,732
57,081

Shallow He...
=MNumeric=
18,864,024
6,683,744
3,737,508
3,643,368

Retained H...
=MNumeric=
18,804,024
23592128
17,952,776
26,004,624

IR 2 AEE BN ER K T A [A) 1 28000 s hn 2 A R 2B A8 1977 %€ . Memory Analyzer 23 8 &4
Classloader 485€ — N = SLHIARZS, G518 H ) /& 0SGI bundles, B4 X M2 52 bundle id. EidiXA4,

AT LABEZS 534 Heap Dump {858 AL 4R 47

1 Overview | Il Histogram &3

Class Loader / Class Objects Shallow Heap Retained Heap
[0 org.eclipse.equinox.registry 21,095 1,048,016
18 org.eclipse.emf.comman 17,593 683,632
16 org.eclipse.ui.workbench 13,516 485,616
10 org.eclipsejdtui 25,9749 448,112
18] org.eclipse.ed.uimodel.workbench 7,855 440,344
18 arg.eclipse.swt 4,942 226,824
[0 org.eclipse.ed.core.contexts 6,023 205,456
18 arg.eclipse.equinox.comman 7.677 203,744
[0 org.eclipsejdt.core 3,642 170,512
18 org.eclipse.jface 6,150 157,592
[0 arg.eclipse.core.commands 3,497 153,072
8 arg.eclipse.ed.core.di 2,998 95,920
[0 org.eclipse.ed.ui.css.swt 2,110 89,432
8] org.eclipse.equinax.preferences 1,229 a0,128
6] org.eclipse.core.expressions 2,954 80,112
18 org.eclipse.m2e.maven.indexer 1,544 71,448
[0 org.eclipse.ed.ui.css.care 2,357 56,072
18 org.eclipse.core.resources 912 31,152
0] javax.inject 1,913 30,608
18 arg.eclipse.ed.uiworkbench.renderers.swi 659 23,688
[0 org.eclipse.wst.common.project.facet.core 715 23,176
18 arg.eclipse.equinox.p2.metadata 864 21,904
[0 org.eclipse.ui.navigator 524 20,408
[ org.eclipse.m2e.archetype.comman 443 19,576
2+ Total: 28 of 387 entries; 359 more 1,459,436 67,709,208

% package X histogram 7321 7] LA JZ IR 1) 5341 java ) package:

12
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i Overview | hl Histogram 2

Package / Class

=+
—+l

=

=Regex:=

£ java
@ char
v # arg

ot

1% superclass X} histogram #4773 L FR AL 7 —F 58 ] 21 7 ORI 4ndk 31 java. util. AbstractMap fiT & 1

H# eclipse
H# apache
# codehaus
H# osgi
# framework
v B il
B tracker
# service
H# resource
# dto
Z. Total: 5 entries
H# xml
# w3c
H sonatype
B slf4;
H# omg
H# jdom
H# domd
2. Total: 11 entries

FEXFER) TAE:

13
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Objects

=Mumeric=

833,086
184,280
260,765
252,454
5,899
1,276
988

720

241

241

27

o

Shallow Heap Retained Heap
=Mumeric= =MNumeric=
29,869,952
18,864,024
9,618,376
9,279,776
249,784
44 312
40,096
28,800
10,560
10,560
736

0

0

18,864,024

2,576
1,536
200
96

=
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i Overview Ml Histogram &2

Superclass / Class Objects Shallow Heap Retained Heap
] char[] 184,380 18,864,024 18,864,024
t35;jEﬂ.ra.uti|.Hashl‘».-"la|::u$l'\.|u::u::|e 218,565 7,098,448

w % java.util. AbstractMap 79,2680 3,861,824

» W% java.util.HashMap 77,525 3,764,792
@ java.util.concurrent.ConcurrentHashMap 761 48,704 1,523,376

w 8% java.utilWeakHashMap 5495 28,608
@ java.util. WeakHashMap 586 28,128 2,405,784
@ org.eclipse.emf.ecore.impl.ETypeParameterim, 4 224 1,000
@ org.eclipse.emf.ecare.til FeatureMapUtil$Basi 2 112 1,720
C com.sunjmx.mbeanserver.MBeanlntrospector! 1 43 1,104
C com.sunjmx.mbeanserver.MBeanlntrospector! 1 48 3,520
® com.sunjmx.mbeanserver.DefaultMXBeanMag 1 48 4224
@ java.lang.ClassValue$ClassValueMap 0 0 16

2 Total: 7 entries

@, java.util TreeMap 235 11,280
® com.google.comman.cache.LocalCache 32 4,096 220,096
@ java.utilldentityHashMap 37 1,480 46,592
® java.util EnumMap 20 800 14,016
@ java.util.Collections$SingletonMap 20 800 1,812
® org.eclipse.sisuwire.EntryMapAdapter 18 432 3,600
@ com.google.common.cache.LocalCache 2 256 731,472
@ org.eclipse.sisuwire.MergedProperties 7 224 616
@ com.google.common.collect.HashBiMap 3 144 976

@ sun.util.PreHashedMap 3 120

C 1 org.apache.commans.collections.map.AbstractHa 1 B4

% DU : Dominator Tree

Dominator Tree &7~ | Heap Dump i KE LA % . WIR dominator tree W XF %R A AC T s A2 Bk B
4y AR FH A G2 R e AR At T I B [ RS
WIR AR T — DX REFA TR ) % )F4d 2 4L T alive, Dominator Tree 232 AMRAH KT . HANERS

PLZE Dominator Tree 4%/ classloader B package HEAT43r4H, M &AL 0 TR FE

14
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i Overview | Il Histogram | = dominator tree &2

Class Name Shallow Heap Retained Heap Percentage
[8] org.eclipse.osgi.internal.loader.EquinoxClassLoader @ Oxc1380d60 com.i 96 2,024,976 2.99%
[8] org.eclipse.equinoxlauncher.Main$StartupClassLoader @ 0xc0000000 Eq 38 1,236,376 1.83%
[ org.eclipse.ed.uiinternalworkbench.E4XMIResource @ Oxcl6ches0 128 989,104 1.46%
[ org.eclipse.ed.care.internal.contexts EclipseContext @ 0xc211f9d0 56 837,264 1.24%
[l org.eclipsejdtinternal.careJavaModelManager @ Oxc1c06fb8 200 818,784 1.21%
[ org.eclipse.ed.core.internal.contexts.EclipseContext @ Oxc16b6128 56 795,616 1.18%
L] org.eclipse.ed.ul.css.swt.engine.CSSSWTEnginelmpl @ Oxc216b1e8 a0 779,160 1.15%
[ org.eclipse.m2e.core.internal.project.registry.ProjectRegistryManager @ 0 48 759,840 1.12%
[8] org.eclipse.osgiinternalloader.EquinoxClassLoader @ 0xc37b3a20 org.e 96 623,912 0.92%
[ org.eclipse.core.internal.registry.RegistryObjectManager @ Oxcldde7el 64 616,536 0.91%
[8 org.eclipse.osgiinternal.loader.EquinaxClassLoader @ 0xc1749c80 arg.er 96 579,560 0.86%
[l org.eclipse.sisuinject.RankedSequence$Content @ Oxc2dfe94s 24 577,160 0.85%
[ org.eclipse.ed.core.internal.di.lnjectorlmpl @ Oxc170c550 48 569,880 0.84%
[ org.eclipsesisu.inject.DefaultBeanlocator @ Oxc2cB5ada 32 496,952 0.73%
[ sun.netwww.protocoljar.URUarFile @ Oxc086aa08 a0 492 664 0.73%
[] org.eclipse.ed.core.internal.contexts.osgi.EclipseContext0SGi @ Oxc170ad 64 483,056 0.71%
[8] org.eclipse.osgiinternal.loader.EquinaxClassLoader @ 0xc21b5550 org.e 96 469,448 0.69%
L] com.google.injectinternal.injectorimpl @ Oxc2a61ba0 56 465,208 0.69%
[l com.goagle.injectinternal.Injectorlmpl @ Oxc322c528 56 460,728 0.68%
[8] org.eclipse.osgiinternalloader.EquinaxClassLoader @ 0xc28e3d50 org.a 96 425,624 0.63%
[8] org.eclipse.osgi.internalloader.EquinoxClassLoader @ 0xc2300a70 org.e 96 424,800 0.63%
] com.ibm.icuimpl.Trie2 32 @ Oxc1fc7d8s 64 375,360 0.55%
[] org.eclipse,jstjavase.ejb.internal.impl.EjbPackagelmpl @ 0xc30db9ba 344 347,392 0.51%
[8] org.eclipse.osgiinternal.loader.EquinaxClassLoader @ 0xc2902d98 org.e 96 338,048 0.50%

2: Total: 28 of 145,002 entries; 144,974 more

FBHP: 2| GC Roots HIEERE

Garbage Collections Roots (GC Roots) s&# LA & BHIRFA FIX G K aHs Yl EEIs 1T A2
MR BB RN R U R GRS IR AE .

Mt G B4 GCRoot [ (fEIFF) 5 F4E——HEDF] GCRoot MK IE——I T AT AR A 24 7]
et o e 51 FH A PT DA B R B DR R 43 Java F (K A AL 52 100 AL PR oA TS PR A A 1 R g A R A
FEZ AP AR RA SO LV T, (R G5 IR

15
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i O’venriew| Il Histogram [ [l list_objects [selection of 'HashMap'] 2 ] fz5 path2gc [selection of 'HashMap @ 0xc45834387] -excludes java.l
Class Name Shallow Heap Retained Heap
:{-—:9 <Regex= =MNumeric= =MNumeric=
[k java.util HashMap @ Oxc45d4fa0 48 184
[k java.util HashMap @ Oxc45d2b38 43 192
[} java.utilHashMap @ Oxc45b82f0 48 48
- I— 48 a8
B, <dl List obhjects H 1 1
D) java.ut Show objects by class » an an
W java.uti fz2,  Path To GC Roots » with all references
Ll java.uti %= Merge Shortest Paths to GC Roots H exclude weak references
[Ljava.uti Java Basics ] exclude soft references
Djava.uti Java Collections H exclude phantom references
D java.uti Leak Identification ] exclude weak/soft references
L J:ava.uti =_  Immediate Dominators exclude phantom/soft references
L Jlava.ut! = Show Retained Set exclude phantom/weak references
%Jlava.ut! Copy - exclude all phantom/weak/soft etc. references
» j:::i: Open Source File exclude custom field...
Djava.uti Search Queries... 48 48
Djﬂ‘-’ﬂ-Uti Calculate Minimum Retained Size (quick approx.) 48 48
Ld java.uti Calculate Precise Retained Size 48 48
[Ljava.uti 48 48
(L java.uti Columns... ’ 48 48

FTIF path2ge & H )5, &6 BaHIE &%) GCRoot HIHFH 1% .

i Dverview| Il Histogram |1:5 path2gc [selection of 'HashMap @ Oxcd5834387] -excludes java.lang.ref.WeakReferenceirefe
Status: Found 30 paths so far.

Class Name Shallow Heap Retained Heap
> <Regex- =Mumeric= =Mumeric=

v [ java.uti.HashMap @ 0xc4583438 43 43
v T packages sun.reflect.DelegatingClassLoader @ Oxcd5a4d90 64 568

w =classloader> class sun.reflect. GeneratedMethodAccessor125 @ Oxcd5 0 568

v T zclass> sun.reflect.GeneratedMethodAccessor125 @ Oxcd57378 16 584

" <Java Local> javalang.Thread @ Oxc3cedff8 RMI TCP Connectic 120 18312

(b delegate sun.reflect.DelegatingMethodAccessarlmpl @ Oxc3d742 16 16

Z Total: 2 entries

#F/NH: Leak Report

Memory Analyzer 24311 Heap Dump SCA4FFA I N A I AT B, Bhin— /N El— 4 5% KX 4.

16
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O 1| i

i Overview Nl His
Class Name
:{::DﬁREgE'Z(‘:

™ char[

@ java.util HashMag
@ java.lang.String

"&r[AlB-B-ar[F

Heap Dump Overview
Leak Suspects

Top Components

[E_] Open Report...
Run Report...

@ java.util.HashMap$Node[]

@ java.util HashMap
& intQ

@ byte[]

@ java.lang.Object]]

17
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Objects
=Mumeric=
184,280
208,867
155,732
57,081
72,077
20,626
79,211
39,185

Shallow He..
<Mumeric=
18,864,024
6,683,744
3,737,568
3,643 368
3,459,696
3,426,408
3409152
2102,320

Retained H...
=Mumeric=
18,864,024
23,592,128
17,952,776
26,004, 624
28,057,456
3,426,408
3409152
25,280,712



Memory Analyzer fdi F S0 A%

E%

1. 3REX Heap Dump X f&

HPROF — 3% Heap Dump SC

ARHL HPROF S A =R 5 3.

1. i&iT outOofMemoryError 3REX Heap Dump

W B E N A VM 23, 7T LLE R A OutOfMemoryError JE 3K EUE] — 1 HPROF — 3t Heap Dump 3¢
G

-XX:+HeapDumpOnOutOfMemoryError

RS BB AR TAE H %

XA T RE T 40 R BRAS ) R SUHL: Sun JVM (1.4.2_12 or higher and 1.5.0_07 or higher), HP-UX JVM
(1.4.2_11 or higher) and SAP JVM (since 1.5.0).

2. EFflR—IK HeapDump

AT DA AL U B T S50 X Rk T DATE 75 BB 5 4% R CTRL+BREAK 445 S B I 3R HX— 7 Heap
Dump A

-XX:+HeapDumpOnCtriBreak

3. f# F HPROFagent

1§ agent A LAFEFE FFHAT 45 I B 0 3 SIGQUIT 15 S A2 A dump SO, 18 agent /& R E &
NS

-agentlib:hprof=heap=dump,format=b

LEAN AT PASE T T A 7R SR dump ST

> f§i[H] jmap: jmap -dump:format=b, file=<filename.hprof> <pid>;

> {#iH jconsole, fE_I— 5 Fal#FE R E AT

> {fiF Memory Analyzer, F§)5 287~ Gl {5 .

18
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M 1BM B H FREL system dump F1 Heap Dump

Memory Analyzer t 7] LM IBM [ system dumps F11 Portable Heap Dump (PHD)3CAFH 2 B N AFAH R S
B XHTEEALE Memory Analyzer H2225 % IBM DTR REVESZFRIAGEFEI AT, 223K Memory Analyzer R AR

&N 0.8, WA Z2%% IBMDTR FitE X FHE S % X ks CFi: (IBM DTF feature installation instructions). 7E %)

745, FFTJT File > Open Heap Dump <38 it R i T

» IBMDTH for 1.4.2 VMs

> IBMDTH for Portable Heap Dumps

> IBMSDK for Java (J9) Javadump

> IBMSDK for Java (J9) System dumps

FA AT Memory Analyzer {1 ) dump SO, ZERAEI T 1BM EESUNLHARARAZ 1BMIDK 1.4.2SR12,
5.0SR8aand 6.0SR2t. R Z R HIARA L GEAE il Memory Analyzer 7] I dump XA, 1HZ root 18 B ANIEHE
o

1. 1BMJava5.0 f1 IBMJavaé EHHLET dump #:AE

XFF 1BMJava5.0 A1 IBM Javab MEFIHLAR UL, R ZAINA1T fdr 247 S5 R0W] .
Xdump:system+heap+java:events=systhrow+user,filter=java/lang/OutOfMemoryError, request=exclusive+prepw
alk+compact

MASHEHTA—A “-7, WERT. HEME T a7 I TEEER:

dump K%

> system: —/NRFHFE dump. B system dump ST INEE Memory Analyzer B 75 Z G H jextract

R —F o ANBLR ARG SO IN— . sdff § 4, BONIX HH T java 1.4.2 [1 system dump X
GG

> heap: —> Portable Heap Dump (PHD)3 4, B& THTE RN ZHMER, HEAKA LRI,

> javacore: — MR, A T RINELE S, 7TLAEH Memory Analyzer 132HU PHD SCAFRS {3 F

Events:

> systhrow: 1ERG KA TR

> user: /] CTRL+BREAK M.

Filter:

19
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http://www.ibm.com/developerworks/java/jdk/tools/dtfj.html

Memory Analyzer fdi F S0 A%

> java/lang/OutOfMemoryError: FH IS 2 Gidl H ) 5 22,

Request:

> exclusive: FEAERL dump SCAFRS, 5 1E— VIR HE A A2 0B K

> prepwalk: FRIEZERE dump SIS HE A A7 AL 05 2 42

> compact: JE4E dump SCHERIRN.

2. 1BMJaval.4.2 BHHLE dump BfE

fE4E 2/0S R4 I, TESAEA] JExtract X RS0 dump SCHHTACEE, B A R — AN R4 . sdff 15
o £ 2/0S R4 E, FTFEN dump XKLL binary #X#E IL2 Memory Analyzer &% b, HESY R4

N.dmpo

i&iZ Memory Analyze 3RBX Heap Dump 3 44

U1 EEFREL dump SO Java SEFE AT Memory Analyzer 75 [ — & HL8% L, AT LA E #2248 F§ Memory Analyzer
SREL dump SCPF. SR AR5 2RI dump SCHF 5 45 BLHRK 2 f#HT H-/E Memory Analyzer HH#TIT (X755
WRER, BARTEHFH IR ERIRZ ZR M50,

3KHL Heap Dump & 52 HE AL REA —FiRE 2 AU RE . Memory Analyzer #2417 — 244 F7 4 Heap Dump
Provider FIR%A: LS RE Sun BERIHL (F5ZF %) Sun JDK ] jmap ZHAE) [ Provider B ZRF IBM EEHIHL (1
TFHE—/> IBMIDK) (1] Provider. L4k, Memory Analyzer th34H 7%} I F* [ 52 X ) Heap Dump Provider ififf
I3 e SR

L H Memory Analyzer 3K dump U7 25547 T Memory AnalysisPerspective, 1 f& i i File ->Acquire

Heap Dump.. 2.0, 2 JaofT W N E H:

20
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Memory Analyzer {ii Fl S04

TT———
Acquire Heap Dump Dialog
=

Acquire a heap dump from a locally running Java process.

Choose a local process:

{ . .

Description PID Heap Dump Provider Refrech

sun.toolsjpsJps -ml 9924 HPROF jmap dump provider
7736 HPROF jmap dump provider SITiIiE

P
{
/ .
/ Specify a folder to save the snapshot to:
[ | CaUsers\robin Browse...
¥

® = Back Mext = Finish Cancel

7E B, R BARIIE AT, TiA% () Heap Dump Provider #fBERIA 1% B &R T 41 IETEIZ 4T 1Y java
HFEFIK . 2L Heap Dump Provider th 81 (BRH YLFT L) B — LA S %L (LT Heap Dump (387D,
XATT AR Configure 24K BEE . FEE dump HIZAE, siddi Next $ZEHA0 AT BLE AL dump SCHF T

A IR R AT RE A, IXEH B EJIEET Heap Dump Provider 11X & 1. siidi Configure %41,
EPEEIEM provider I iy, MRRHBIEHORA BN SLHOHUBENL T .

—™ Heap Dump XX EHH Z AW FHRIE

A B A T — A dump SCEFHH AT RES A 2 AR, Eodn, SRR A N S84 ) dump S
1

-agentlib:hprof=heap=dump,format=b

4% A Heap Dump #RAEREA P HES 2T A ¥ Heap Dump {5 8IS 2] — A0 B, fELL, 1BM
1) z/0S LR SE dump A AT REELE ok B 2 AN Hhk 2 1A 5 #ERE 8, K dump ST A AT RE = A

K HZ A javaruntimes 1] Heap Dump RI#
21
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Memory Analyzerl.2 M Z Hi AR ZERNEH S —A> Heap Dump tREE——FRIEEAEMITAL & F 8
MAT DTF configuration ¥ & k£ T A —1

Memory Analyzerl.3 N2 J& B RATER A £ 1> Heap Dump TRIEJG, S iy — NS iEHE, 1B P
HATIEFE TR 2 Heap Dump PRIE .
B oracle jdk7_21_hprofagent.hprof £3 =0

Opening...
Parsing heap dump from 'C\Users\IBM_ADMIM\workspace_matorg.eclipse.mat.tests\dumpsheracle_jdk7_21_hprofagent.hprof'

Cancel

El Parsing heap dump from "C\Users\IBM_ADMIM\workspace_matiorg.edli... =l Y

y 1 Parsing C:\Users\IBM_ADMIN\workspace_..umpsioracle_jdk7_21_hprofagent.hprof

— J
Scanning C\Users\IBM_ADMIN\workspace_ma...ts\dumpshoracle_jdk7_21_hprofagent.hprof

El Select Snapshot = =

The file being analyzed contains multiple heap durmnp snapshots. Select the snapshot to analyze from the list.

#
2

Snapshet identifier: 1 -

i

o

B Motes 22 | B Nav_i Description: =08
- Heap dump created at 12:22:54 GMT+01:00 7 May 2012 F

Java Version: null -
4 P

7 | <<Details |[ ok || cancel | '

b r

AL 2R 51 S SO A 2 S — N PIRBFRIRTE, IXAEAS RIRIE A 28 51 SOt R] LXK . I

Rk AT LAZE Memory Analyzer 1 [} 43 B — > Heap Dump SXAERIZ AW EHRIE. Memory Analyzer 21t 4%
EUATIFRO RS R, W R BT IR 59— AR, W] DAEFT T 0 4T IR IR RS A 2 G, 2 R AR
ii File -> Open Heap Dump... 2% FLIRFT I J5OR ) Heap Dump SCHF,  Bhif i Sn) DLE Bk S 2T AU PRI, 2
HI AR AT I B bR th T DOE I O A K 2 51 SR T IT, SRR T EAJR B 23 A 2 AR R R T

22
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IS§2

N AR, G TEAFERE G A R ECE DL R ORI dump (77 O 1@ word
ARG T — %, BEEIE):

Vendor Release VM Parameter Sun Tools SAP MAT
Tool
On out of On Agent JMap JConsole JVMMon acquire Heap Dump
memory Ctrl+Break
Sun, HP 1.4.2_12 Yes Yes Yes No
1.5.0_07 Yes Yes (Since Yes Yes Y es (Only Solaris
1.5.0_15) (Only and Linux)
Solaris
and
Linux)
1.6.0_00 Yes No Yes Yes Yes Yes
1.7.0 Yes No Yes Yes Yes Yes
1.8.0 Yes No Yes Yes Yes Yes
SAP Any Yes Yes Yes Yes Yes
1.5.0 (Only
Solaris
and
Linux)
IBM 1.4.2 Yes Yes No No No No No
SR12
1.5.0 Yes Yes No No No No No
SR8a
1.6.0 Yes Yes No No No No No
SR2

H— B4R zhyea.com



Memory Analyzer fdi F S0 A%

Vendor Release VM Parameter Sun Tools SAP MAT
Tool
1.6.0 Yes Yes No No No No Yes
SR6
1.7.0 Yes Yes No No No No Yes
1.8.0 Yes Yes No No No No Yes
Beta

2. 1347 Leak Suspect Report

TEFTHF dump SCHFE Memory Analyzer 2> i) & 75T 7 Leak Suspect Report B At Report. 7E 77
i R] LA S 5 Memory Analyzer T B2 | ¥) Run Expert System Test -> Leak Suspects AT, M fEies

FITF—A HTML (R, HTH A Heap Dump FME Y DA K SBE 8L A A7 it B2 45 5

24
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£ base.hprof &2 = B
iRl @B [Q

i Overview 2 l_ Heap Dump Overview
. Leak Suspects .

~ Details

Top Components

Size: 64.6 MB Clas 416 Unreachable Objects Histogram
[Ei] Open Report..

Run Report...

~ Biggest Objects
217.6 KB a6 B

[ |

9K
2K

B

1.9 M8
Z ME
2.8 ¥B
3.

G
‘,3. 6 ME

47.7 B —

Total: 64.6 MB "

XA HTML 138 LA & Memory Analyzer A& ) H 8 SCARKE AT Heap Dump SCHHRAAAE—/E, JF7EH
AT HF Heap Dump SCAF (IR 2 23 M@ AT IR0 35
Leck Suspect Report I35 WAL T F8 M7 250 N B 0 BERE, XN G 23— it 7 (8 F) .

25
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I Overview default_report org.eclipse.mat.apiisuspects 3

+ Accumulated Objects by Class in Dominator Tree T

Label Number of Objects Used Heap Size Retained Heap Size
java.util. LinkedHashMap&Entry
First 10 of 564 obiects i HElLAE N
[c]iava.lang. Stringl
First 10 of 67 objects &7 3,752 22,776
l"ara{.L;E!;El-l?EhMam‘éEnth 1 8,216 8,216
@java.lang.Str nag
First 10 of 33 objects 33 1,520 2,498
E Total: 4 entries 665 49,384 157,472
+ All Accumulated Objects by Class £
Class Name Objects Shallow Heap
{8 charl]
First 10 of 1,116 objects L TR
{8 iava.lang.String
First 10 of 1,116 ohjects 1,116 44,640
{3 java.util. LinkedHashMapSEntry cea 36,006

First 10 of 5564 objecis

{83 iava.lang. String]
First 10 of 158 objects 138 8,848

{8 java.util. HashMap$Entry[ ]
All 1 objects

{8 java.util.LinkedHashMap
All 1 objects

¥ Total: 6 entries 2,956 157,552

1 8,216

1 &0

Table Of Contents Created by Eclipse Memory Analyzer
ML TR 2 KT Leak Suspect Report 1A%, WLAIFH — FiXf L EH: Automated Heap Dump Analysis:

Finding Memory Leaks with One Click.

3. S BMRHIN R

Top Consumer L) A DA% hngkas M 3E4T /0 20 48 H B A K4 4 . 7E Memory Analyzer T E.
FEFAR AT FF R £ 70 Open Query Browser -> Leak Identification -> Top Consumer B A] #1447 Top Consumer ¥

i

26
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B base.hprof 2
ioml T | MBSO

i Overview 1

- Details

List objects

Show objects by class

Path To GC Roots

Merge Shortest Paths to GC Roots

=

Size: 64.6 MB Classes: 19 %:

Java Basics
~ Biggest Objects by Rei Java Collections
Leak Identification
Immediate Dominators

Show Retained Set

m g

Search Queries...

-
g

History

bjects Histogram

Big Drops in Dominator Tree
Component Report

Find Leaks

Top Components Report

Top Consumers

BERARE A HTML G AP S DU SRR I U R, i dnB B, AT DL /e S 5 S T it

— LI Hr .

Top Consumers

Top Consumers

- Biggest Objects (Overview)

() 799.6 KB -(h) 8175 HE (d) 9659 KB

(f1 1.2 MB

=3

01 777 KE (e] 1.9MB
(K) 750.8 KB & 2B
() 742 KB (C) 28 ME
(h) 36 ME
(a) 36 ME
(m) 447 ME —
Total: 64.6 MB
EIES
27
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(&) org.eclipse jdt irternal ui text zpeling Spe. .
(k) org.eclipze jdtinternal core search.index...
(c) org.eclipse.osgi.container ModuleDataba. ..
(d) org.codehaus plexus velocity Defaultvel..
(&) org.eclipse osgiirternal loader EquinoexCl. .
() org.eclipse . equino: launcher MainfStartu. .
(&) org.eclipse ed uiinternal workbench E4X. .
(h) org.eclipze e4 core.internal .contexts Ecli..
(i1 org.eclipse jdtirternal core Javatodela.
(j] org.eclipse a4 coreinternal contexts Eclip..
(k) org.eclipse ed ui ces swt engine CEEEW.

(I} org.eclipse.m2e.core.internal project regis...

Ol EEEEEEEN

(m) Remainder



Memory Analyzer {5 F S04

- Biggest Objects

Class Name Shallow Heap Retained Heap
Dorq.Eclipse.idt.internaI.L.|i.lext.spelIinq.SpeIICheckEnqine @ 0xc29b4b50 = 32 3,789,640
‘J;lnrq.ecl pse.jdt.internal.core.search.indexing.IndexManager @ Oxclc07688 Busy Monitor = 80 3,772,698
org.eclipse.osgi.container.ModuleDatabase @ Oxc0756290 =* 64 2,934,272
org.codehaus. plexus. velocity. DefaultVelocityComponent & 0xc3351d50 = 32 2,121,008

i i i 96 2,024,976

E.lorq.ecl pse.eguinox.launcher.Main$StartupClassloader @ Oxc0000000 Equinox Startup Class Loader » 88 1,236,376
Dorq.ecl pse.ed.ul.internal.workbench.E4XMIResource @ Oxcl6cbe50 = 128 985,104
org.eclipse.ed.core.internal. contexts. EclipseContext @ Oxc211f9d0 = 56 B37,264
org.eclipse.jdt.internal .core JavaModel Manager @ Oxclc06fba = 200 818,784
org.eclipse.ed.core.internal. contexts. EclipseContext @ Ouclbbsled = I"\S 56 795,616
Dorq.ecl pse.ed.ul.css.swt.engine.CSSSWTEngineImpl @ Oxc216bles = 80 779,160
Dorq.ecl pse.mZ2e.core.internal.project.registry.ProjectReqistryManager @ Oxc2a61740 » 43 759,840

» Total: 12 entries

WIHGSCHATIR, Top Consumer TUHZREZE . FEINEE AR 2 BT HE 10 R RALEIRAE B
4, & H Responsible Ob jects

FERTIH (#E&5->Dominator Tree) W 2F| H S HL# (immediate dominator) (IHES, it & EX 251 H
KA, FAX RIS RS A R A ) a1 B SCRC 3 MR BT SO vh B X A R
BRI —A o AT AT DUFR BLE AL XS R0 41K Responsible Object (ST 4, X B responsibility
PRIGASURIRGE T —/MERZN RIS, TR AREX AN RIS (alive).

Memory Analyzer #2}t | immediate dominator £ 1], ifi 13X /AN i) ] LUKE— 2 AH R 28 A% R BT B
BRI ORI S h E IX 4% 5 1) Responsible Objects. [RNARANG 5 A —AN B L%,
X REE AT LA BE RO K TE N HAR SRR E ST CEEdn java *3XREIZE), AT ELEEHR B0 RAE R
ARSI G &R

AT immediate dominator £ i) 7 s

> {E histogram L FEAINIZE H, R4 BESE P i dE Immediate Dominators:

28
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@ base.hprof &2
il T BB A BB
M{ Il Histogram i3 l% immediate_dominators [selection of 'charf]] -ski... |tl::rp_ccrn5umers_h

Class Name Objects Shallow He... Retained H..
2> <Regexs =MNumeric= =Mumeric= =Mumeric=
@& charl] 184,380 18,864,024 18.864,024
@ java.util.HashMap$ List objects * 92,128
3 java.lang.String Show objects by class » 152,776
{3 java.util.HashMap$ Merge Shortest Paths to GC Roots » 04,624
j p g
@ java.util.HashMa Java Basics » 157,456
| P
@ intl] Java Collections » 126,408
@ bytel] Leak Identification » 108,152
@ java.lang.Object(] %_  Immediate Dominators 180,712
@ java.util.Collections =  Show Retained Set 129,160
ajlava.larjg.Strmg[l Copy , 120,328
@ java.util WeakHash S F o 55,048
@ org.eclipse.core.int Search Queries... i34 320
@ java.util. Arraylist 80,240
@ javalang.ref. Weakl Calculate Minimum Retained Size (quick approsx.) 33 216
@ org.eclipse,jdtinter Calculate Precise Retained Size 195 476
@ java.lang.reflect.Me e Ry , [26,424
{3 org.eclipse.osgi.con - ; SHTUTE 7,192,256
g.eclip gi.contamerNoauECapanNTy  TU B8

> 1E Memory Analyzer H) T E#4 %+ Query Browser > Immediate Dominators, [/ H—15] 5
wWH, 2515 % K AN S W R SRR
£ base.hprof i
iW T @ E& QT E G|

i Overview | Il Histograr e > lconst

Class Name Show objects by class 1 Re

:%DﬁEEQE‘:-;} Path To GC Roots 3 )

& charf] %=} Merge Shortest Paths to GC Roots »

@ java.util.HashMap$Node Java Basics 5 :
Java Collections 5

@ java.lang.String
Gjava,utiI,HashMap$NﬂdE eak ldentification 3 :
@ java.util.HashMap Immediate Dominators .

@ intQ) Show Retained Set

® byte[] Search Queries...
L C] java.lang.Object]] :

® java.util.Collections$Unr History y

S . ' . - ~ ama mma mee

i (=

-
g
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SIFE

Immediate Dominators

Find and aggregate on class level all objects dominating a given set of objects. ... %
Argument Value

objects [selection of 'char[]']

-skip java.*|com.sun,.*

¥ @ [ Enih 1|

Find and aggregate on class level all objects dominating a given set of objects.

Cancel |

TERZAERLER:
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gbase.hprofﬁﬂ
il EewEH ES Q| HE A

i Overview | Il Histogram %:g immediate dominators [selection of 'char[]'] -skip java.*|com’.sun’..* &2

Class Name Objects Dom. Objec.. Shallow He... Dom. Shall...
I <Regexs =MNumeric= =Mumeric= =Mumeric= <Numerics |
@ <ROOT= 1 54,480 0 5,506,824
@ charlll] 33 28,014 188,088 2,873,104
@ org.eclipse.osgiinternal.loader.classpath.ClasspathEntry 70 16,568 2,240 1,765,984
@ org.eclipse.osgi.internal.loader.EquinoxClassLoader 230 15,473 22,080 1,664,080
& org.eclipse.ed.core.internal.contexts.EclipseContesxt 17 2,600 952 387,128
® org.apachevelacity.runtime.parser.VelocityCharStream 40 40 2,560 328,320
® sun.netwww.protocol jar,URL) arFile 3 2,155 240 269,040
& org.eclipse.ed.uiinternal.workbench.E4XMIResource 2 3,831 256 245,112
@ org.eclipse.ed.core.internal.contexts.osgi EclipseContext(... 1 1,571 64 223,136
® org.eclipse.osgistorage.ManifestLocalization$Localizatio... a8 2,292 384 194,600
@ org.eclipse.core.commands.Command 1,078 1,936 86,240 174,752
® org.eclipse.coredinternal.preferences.InstancePreferences 043 1,837 68,256 173,520
& org.eclipsejface.resource.URLImageDescriptor a97 2,231 15,952 170,776
® org.eclipse.osgistorage.Bundlelnfo$Generation 632 716 50,560 163,096
® org.eclipse.emf.ecorexmiimpl.StringSegment$Element 66 1,975 1,584 147,624
@ org.eclipse.rse.services.clientserver.messages.Systemhe... 2 2,104 48 144,512
@ org.apache.maven.plugin.descriptor.Parameter 402 1,121 22,512 140,584
& org.eclipse.uiinternal.handlers.ActionCommandMapping... 1 564 16 133,800
@ org.eclipse.ed.uicss.swt.dom.preference.EclipsePreferenc... 938 1,875 45,024 127,696
{3 org.eclipse.core.runtime.Path 1,132 1,966 27,168 121,448

EBENEREFHIE TR char[BA N R EE S E N R X EHZSCRE PRIE T char[I6 R A4
o RINAERWE T -skip £, BE T java.lang.String X AEM IDK ZR0%F %, AT AFRATTAE 45 S & B 1)

KB4 #R & eclipse F#HZE (FAT1HE Y Heap Dump 5l /& eclipse [Fiz4TH dump).

5. ff Fl 0QL &) Heap Xt %

7E Memory Analyzer #1, F 0T DMER ML saL A 1B A) B HITE Heap X R BN B WX R
1EA] T AR FR A 0QL (Objects Query Language). 5 SQL XNE, oQL AHHISSHEAN AR, I S2f iy —
T, BEERIONR ST B

SELECT *
FROM [ INSTANCEOF ] <class name="name">
[ WHERE <filter-expression> ]

</filter-expression></class>
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FTF oQL Zw#E 2% 7T LA# F Memory Analyzer T HA~ L A0%E bR, OQL JwiEas T L840 k1 540
> BTSN X 3
> NARIE RS R ER X,

£ base.hprof 2
TRV IR
S

I Owverview  wd OQL &3

'* Press

F1 for help */

select * from “"java.lang.*"|

Class Mame

-
5+ =Regex=

le) class
Ael class
le) class
Ael class
le) class
Ael class
le) class
Ael class

-y

sun.management.LazyCompaositeData @ Oxcd5d4da
sun.management.GelnfoCompositeData @ Oxcd5d4
sun.management.MappedMXBeanType @ Oxcd5d4:
sun.management.MappedMXBeanTypetinProgress
sun.management.MappedMXBeanType$BasicMXBe
sun.management.MappedMXBeanTypetMapMXBe
sun.management.MappedMXBeanType$Composite
sun.management.MappedMXBeanTypetComposite

Shallow Heap Retained Heap

=Mumeric=

=MNumeric=
8

128

2,256

16

0

a
0
0

IONEWREA) G, ATUA% F5 B Ctri+Enter $54M8% % tiah T HARS o2 o & 42 k3T 25340
FEm) oQL iEVEM R

]

SELECT *
FROM [ INSTANCEOF ] <class name>

[ WHERE <filter-expression> ]

TESCF R N DX AR B & iEAJR, AT RLVER S| Memory Analyzer #2417 HB#M 4 ThEe——n] LLEF X2
% BaFRAL BEA. HMAHRANITEAFITASN . FEXS A LTI oal At A
7E Memory AnalyzerPerspective H ] Navigation History % 1~ A DAE | ¥ £ $ATL ) oQL iEH], XUk

H AR R 2R AR BLRR AT
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¥ Notes B Navigation History 22 @] Error Log = O

i OverviewPane
vl OQU
wi] /* Press F1 for help */ select * from "java.lang.*

mt /* Press F1 for help */ select * from "java.lang.AbstraciMethodError.*”

FEEWERE O, EFHL PR X5, AR R P HAT Copy > 0QL Query A U — AKX
SEXTR K oQL B, AL RHIE AU AT LAELIERRG G AE OQL 4 4 A DT -

i Overview | s OQL E@]

/* Press F1 for help */

SELECT * FROM OBJECTS 1459423,1459422,1453421

Class Mame Shallow Heap  Retained Heap

> <Regex> =MNumeric> =Numeric=

> g class sun.management.LazyCompositeData @ Oxcd5ddda0 System Class 8 8

5 ) class sun.management.GelnfoCompositeData @ Oxc45d4d10 System Class 48 128

> 32 2,256

> 18 16

N List objects > 0

5> ) class sun.management.MappedMXBean Show objects by class > 8

> 6} class sun.managementMappedMXBean &z Merge Shortest Paths to GC Roots b o]

> & class sun.management MappedMXBean Java Basics > 0

> € class sun.management.MappedMXBean Java Collections » ]

> €} class com.sun.management.GarbageCol Nezel [HleriFesifer 3 8

> €} class sun.management.GarbageCollectic 2. Immediate Dominators 264

# Notes B Mavigation History 2 @] Error| = Show Retained Set

i OverviewPane Copy > 5 Address |
v i OQL E4 Search Queries.. B Class Name
we /* Press F1 for help */ select * from * Calculate Minimum Retained Size (quick approx.) = Value
@] /* Press F1 for help */ select * from ! Calculate Precise Retained Size =] 001 Query
= Save Value To File

Dot ’ = Selection

6. RME 2R 7t

A TR IR E] VM A TR HTHE A, BRSNS B BT TP R B TE

> E Y, NG RS A R B S I ZH A (Component 5 iR R R —ANELR TR 2K
G 2 R AN SRR I e SR S ;s

> R, BB T R ORAFE AR SZ ) S Al (EE AN permSpace) 3% £E 2t 2 AT LA [ UCF o

LAE HeapDump TR IMNMEAE S, FILLFE Memory Analyzer ¥ BAZ R ST IF U1 R % TT: Query

Browser > Java Basics > Class Loader Explorer .
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E base.hprof
iom R B E& QB s

i Overview | [0 classloaderexplorerquery 33]

Class Name Defined Classes  No. of Instances
B <Regex= =MNumeric= =MNumeric=
5] =system class loader= 2,919 1,149,711
Eﬂll org.eclipse.m2e.maven.runtime 1,945 58,096
Eﬂll org.eclipse.ui.workbench 1,253 13,516
[} org.eclipse.jdt.core 932 3,642
[} org.eclipse.jdt.ui 731 25,979
[} org.eclipse.jstj2ee.core 489 361
[} org.eclipse.swt 420 4,942
[ Equinox Startup Class Loader 416 57,174
[} org.eclipse.jface 360 6,150
[} org.eclipse.emfecore 351 48,020
[} org.eclipse.jface.text 340 484
[} org.eclipse.m2e.maven.indexer 320 1,544

> @com.google.guava 276 163
[}, org.eclipse.core.resources 275 912

v laorgapachelucenecore 227 198

[8] parent org.eclipse.osgi.internal framework.EquinoxContainerAdaptor$1 @ OxcOfl 0 0
@ org.apache.lucene.store. MMapDirectory$MMapindexinput 14
@ org.apache.lucene.util.Version 13
@ org.apache.lucene.util.VirtualMethod 10
® org.apache.lucene.index.Fieldinfo 8
@ org.apache.lucene.index.indexfileDeleter$RefCount 8
@ org.apache.lucene.util. SimpleStringInterner$Entry 8
@ org.apache.lucene.util.CloseableThreadLocal 7
@ org.apache.lucene.util.UnicodeUtil$UTFBResult 7

f&] ¥}t — & Class Loader Explorer [ H%

Memory Analyzer AR RMEARGE T — MR EHR——WRAEH T 0SGi bundles, HRiX~4 i
Wit bundle id. B RESH A AR E R I

FERMG R RN AR A TR (Class Name) FIJEE LHIZE (Defined Class) Fl1iE ) 1 S5 £ (No.
of Instances). MR [F—NEMHINERZL R, AT B SLBI B0 T LR RN NS A 1, Bl
WAR A IR 2 3 [ e

7. RS

Memory Analyzer $24it T JLFREF X 3REL dump B 22 1 2500 5 =K.
LRFEMKE (Overview)

A Heap Dump FHTAE MILFERT UAEH T AL E “Thread Overview” %41, 45 FE R, Ik
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AMBEAT PAFRAT Query Browser > Java Basics > Thread Overview and Stacks SR B 2R FE M U o

B base.hprof 32 =
WSz E-&-[QA[@-5-|u
% thread _overview
Object / Stack Frame Name Shallow Heap  Retained Heap Context Class Loader Is Daemon
o <Regex= <Regex> <Numeric> <Numeric>| <Regex> =Regex>
£ org.edipse.osgiframework.eventmgr.EventManage Start Level: Equinax Container: a0595f35-4a12-0... 136 39,320 org.edipse.osgiinternal framewark.Contextfinder @ Ox... true
£ javalang.Thread @ Dxcl344f40 main 120 25496 org.edipse.osgiinternalframewark.Contextfinder @ Ox... false
java]ang.ThrBad @ Oxc3ceee58 RMI TCP Connection(2)-192.168.0.102 120 19,368 sun.misc.Launcher$AppClassLoader @ DxcOc62a48 true
java]ang.ThrBad @ Dxc3cee3d0 RMI TCP Connection(4)-192.168.0.102 120 18,560 sun.misc.Launcher$AppClassLoader @ DxcOc62a48 true
%]ava‘lang.Thread @ Oxc3cedifa RMI TCP Connection(5)-192.168.0.102 120 18,312 sun.misc.Launcher$AppClassLoader @ Dxc0cB2a48 true
& org.eclipse.core.internal jobs.Worker @ 0xc2902ael Worker-3 128 3,888 org.eclipse.osgiinternal framework.ContextFinder @ Ox... false
] org.eclipse.jfacetextreconciler.AbstractReconciler$ org.eclipse jdtinternal.uitextJavaReconciler 128 3,192 org.eclipse.osgiinternal.framework.ContextFinder @ Ox... true
i) org.eclipse.osgiframework.eventmgr.EventManage Framework Event Dispatcher: Equinox Containe... 136 3,024 org.eclipse.osgiinternalframework.ContextFinder @ Ox.. true
i) org.eclipse.core.internal jobs.Worker @ 0xc290270! Worker-4 128 1,352 org.eclipse.osgiinternal framework.ContextFinder @ Ox... false
i org.eclipse.rse.services.clientserver.messages.Syste Thread-10 136 1,086 org.eclipse.osgiinternalframework.ContextFinder @ Ox.. false
B org.eclipse.rse.services.clientserver.messages.Syste Thread-11 136 1,096 org.eclipse.osgiinternalframework.ContextFinder @ Ox.. false
B org.eclipse.osgiframework.eventmgr.EventManage EventAdmin Async Event Dispatcher Thread 136 896 org.eclipse.osgiinternal.framework.Contextfinder @ Ox.. true

= [Timer] - Main Queue Handler 120 e —e— o —r S —
at java.lang.Objectwait(J)V (Native Method)

~ at org.eclipse.equinox.internal.utilimpl.tpt.timer.Tim

[) <local> org.eclipse.equinox.internal.utilimpl 32 208
[) <local> org.eclipse.equinox.internal.utilimpl 64 184
L <local> javalang.Object @ Oxc1342ba8 Bus 16 16

Z Total: 3 entries
at java.lang.Thread.run(V (Thread java:745)
Z Total: 3 entries
i) org.eclipse.equinoxinternal p2.updatechecker.Upd: Thread-9 160 592 org.eclipse.osgiinternalframework.ContextFinder @ Ox.. false
i) org.eclipse.osgiframework.eventmgr.EventManage Provisioning Event Dispatcher 136 520 org.eclipse.osgiinternalframework.ContextFinder @ Ox... true

FEBEWEE R LB BRI ZHR . MBI RN R5EE .

— 24 Heap Dump S (HLtn JvM6 J2 LLJE ) Heap Dump SCHFLAK 1IBM EEAIMLAI R 4% dump SCHF)
B AR AR S B LA R AT java X R .

R AL AR AR java X 502 —TAER SRR TRE, R4 1 — %) Heap Dump X FE ) A 17 PR [ 1
17284 debug BERIRIERITIRE . WIEXADIhEE, FRATATLLRN M —LE N AF B G BB E B AT o RIS Xt
Bt Heap Dump Al Memory Analyzer AN HT ARSI PIAF 73 AT, thn] DAFIOR AR B 24 32 b A 1) 85 B 4 7
FH R A )

LT (Thread Details)

] LA A7 43R 5 P Y Java Basics > Thread Details KX AN FEIEAT /04T . Memory Analyzer #2417 —
MR XY AT USRI SRR B I TE B . Thread Detail EHJHIS R HEE 7 iXLEEE
CAn SR AT 8D . — LR 5 B DL A AR HERR ER R 5 R .
X} F%T DTH Y dump (IBM ZR4t dump PAJ IBM PHD SCH4H2% ] java dump), 7E Thread Details 77 if]
P LLEREZHER, BFBEAERE. LRI native HRIRE:.
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2 base.hprof 2

= d0
il %o | E &R Q @
i Overview | thread_overview | ' thread _details [selection of "Worker @ 0xc2902ae07 52
Thread Details a

Thread Details
~ Thread Worker-3

~ Thread Properties

Object / Stack Frame  org.eclipse.core.internal.jobs.Worker @ 0xc2902ae0

Name Worker-3
Shallow Heap 128
Retained Heap 3,688

Context Class Loader  org.eclipse.osgi.internal.framework.ContextFinder @ OxcOcc4060
1s Daemon false

¥ Total: 6 entries

= Thread Stack

Worker-3 l}
at java. lang.Object.wait (J)¥ (HNative Nethod)
at org.eclipse. core. internal. jobs. WorkerPool. sleep (J)V (WorkerPool. java: 188)

at org. eclipse. core. internal. jobs. WorkerPool. startJobilorgfeclipse/corefinternal/ jobs/Worker ; )Lorg/eclipse/core/internal/ jobs/ InternalJob; (WorkerPool. java: 220)
at org.eclipse. core. internal. jobs Worker. rum()V (Worker. java: 52)

IBM BHIMLET dump H 2R TR

DT Mt 4% SO VPR AR I B B HEAT 38 2 (4% . IX AN 0] LAFE DTR Parser [ &I (preferences) T
HATBCE . ANk
1. Normal
RAELREAR T IR (stack frame) 5 8.
2. RBEBRBWA— MR
W He WA — O S IR FEFT A AL, &l Pathto GCroot. outbound referencesfrom threads (£
PRI ARG o Heth i) Ja) S48 S A A AR O R AR 51 o XA Bl T R L W L AR ML ORATE T X B 7F
o ANILIX B MU G size $8 AR MULE REAUNLER L 5 F A0 2 (] iy JE R AE 4 b o5 F AR 23 1)
3. BRRMIA— MR RIFR EEBAT A — My
K AR — P % % B R AEFTA ALK 7, 41 Pathto GCroot. outbound referencesfrom threads (%
FERIXF ARG o Bt i) Ja) A2 B A A AR O SRR AR 51 o XA Bl T A L2 TR L Bt RAIE T % B A7
I o AR HURE WU BT E RN — MR, FRR AR kit G2 . i e AR A Dy S i S Bl i
A LAEE B 4% B R HH WR B8 07 VA AE I 2 R rhig AT . MRS T vk T K E AR I . X B T
StackOverflowErrors X A% [ i /..
4. K RRWRA— MR IR BT KTER I R
36
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H R WU A — Pt R RE BT (MR, 4 Pathto GCroot. outbound referencesfrom threads (£&
FRIXF S D o B 1 J55 35028 A MO BRI A 4051 o 3% B R LR L R AR T 5 5 0 77
T o TR BRI P A 77 A — A2, IR AR RTINS S 28R o S A X A O S I S e B
A LA LG RS 5 6 R S O VATE BN MR R b g AT . WRLR T vE S BT R E AR A . XA B TR
StackOverflowErrors X £ [ i . HAh A (¥ 75 VA A QI g Ay snd BE O 2% G e Tridith xS size w2 F
TS LAK T B size, 7EHAMBIA X sl 2ol Rt NS U5 H A IR size whv. 1 B 4R MRS 77 1221
ST IR TR NN dIUE B R

AYBLA R — N DAk U i B S AR P

1. Normal, ERMIABALARI

= = _
il Fea ME-E- O EBrear M

i Overview Y";':og thread_overview | [4] list_ohjscts [selection of 'main’] 52

Class Mame Shallow Heap .~ Retained Heap
:{=::> =Regexs <Mumericz= <Mumeric =
= D java.ang. Thread @ Oxcb16bd main Thread 95 1,344
+ @ <class > class java.ang,. Thread @ Oxch0sfa System Class, INI Global 1,985 2,065
+ D lock java.lang. Thread$ThreadLlock @ Oxcb1715 16 16
+ D threadGroup java.lang. ThreadGroup @ 0xcb1728 main 7z 176
+ D threadLocals java.lang ThreadLocal$ThreadLocalMap @ Oxcblcio 24 648
+ D name java.lang,string @ Oxcble38 main 32 56
T D «Java Local> java.io.FileDescriptor @ Oxcbd07a 40 40
+ @ contextClassLoader sun.misc.LauncherdappClassLoader @ Oxcfdéd0 System Class 104 27,376
+ D accessControlContest java.security. AccessControlContext @ Oxcfdesd 24 24
+ D «<Java Local> java.io.BufferedInputStream @ Oxcfed3n 40 40
+ D «<Java Local> java.io.FilelnputStream @ Oxcfe0SE 24 24
¥ @ «<Java Local> byte[5192] @ Dxcfebald v 8,208 8,208
+ D «<Java Local> org.eclipse.mat.tests. CreateSampleCump$Dominator TestData @ 0xd15c80 16 272
+ D «<Java Local org.eclipse.mat. tests.CreabeSampleDump$ReferenceTestData @ Oxd1adal 32 240
+ @ «<Java Local> byte[1] @ 0x1c165F5 | 24 24
+ @ <Java Local> char[1] @ 0x1c16610 00000 24 24

> Total: 15 entries

2. BRMIBAARIIR

EE, X BRI R <stack frame>
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< £3
il T E-&- QO BHar M

i Owerview "?@3 thread_overview | |4 lisk_objects [seleckion of 'main] 23
Class Mame
e <Regexs
= & 4 javalang.Thread @ Oxcbi16bE main Thread
# Az <class> class javalang. Thread @ Oxchlefg System Class, NI Global
= | 4 <dava Stack FrameZ <stackframe> @ 0x11b3d0 java.io.FileInputStream readBytes([BINI (FileInputStream java)
2 [c] <class > class <stack frame> @ Ox1ch001&
H |} <JavaLocal> java.io FileDescriptor @ Oxcbdd?s
4 | | <Java Local> java.io FileInputStream @ OxcfeSs

+ [ <dava Localz byte[3192] @ DxrFEDAl it

> Total: 4 entries
| <Java Stack Frame>= <stack frame> @ Ox11bSec java.io BufferedInpukStream.Fll(y (BufferedInputStream. java:229)
| <Java Stack Frame>= <stackframe> @ 0x11b910 java.io.Bufferedinputstream.read1([BII (BufferedInputStream. java:269)
|_L <Java Stack Frame>= <stack frame> @ 0:x11b33c java.io.BufferedInputStream.read([BILI (BufferedInputStream. java: 328)
|_L <Java stack Frame>= <stack frame: @ 0x11b964 com.ibm. jvm.io. ConsoleInputStream.read{[BINT (ConsoleInputStream. java: 177)
| <Java Stack Frame>= <stack frame: @ 0x11b378 com.ibm. jvm.io. ConsoleInputStream. read([B)I (ConsoleInput Stream java: 167)
|_L <Java Stack Frame>= <stack frame: @ 0x11b3c com.ibm.jvm.io. ConsoleInputStrearn.read()l (ConsoleInputStream. java: 160)

|_L lock java.lang. Thread§Threadlock @ Oxcb1718

|_J threadGroup java.lang. ThreadGroup @ 0xcb1728 main

|_J threadLocals javalang. ThreadlocalfThreadLocalMap @ Oxcblell

|4 name java.lang.String @ Oxcble3s main
A0}, contextClassLoader sun.misc.Launcher$AppClassloader @ Oxcfdedd System Class
|_J accessControlContext java, security AccessConbrolContext @ Oxcfdeas

2> Total: 15 entries

H R EEEEE

3. RMIBAANTR, IEFEBITRA AR
HEEARMWSEA AR, ELa java.io.FileStream.getBytes([BI1I)I;.

2 x
il B E-&- O EH-ea- oM

i Creerview *::oj thread_overview | |4 list_objects [selection of 'main'] 3
Class Name
}:v <Regex=
= ) javalang. Thread @ Oxcb16b8 main Thread
4 [} <class> class java.lang. Thread @ Dxcb0efd System Class, NI Global
= | J <Java Stack Frame: java.io.FileInputStrearn.readBytes([BIDI @ 0x11b8d0 (FilenputStrearn. java)
# |c) <class> class java.io.FileInputStream.readBytes([BINI @ Ox1cb5554
# |, <JavaLocal> java.io FileDescriptor @ Oxcbd078
# | <JavaLocal> java.io FileInputStream @ OxcfedSs
+!

|, < Java Localz byte[B192] @ OxeFEBal ...

2> Total: 4 entries

|4 <Java Stack Frame > java.io.BufferedInputStream.fll(Y @ Ox11b8ec (BufferedInputStream.java:223)

|4 <Java Stack Frame > java.io.BufferedInputStream.readi{[BINI @ 0x11b310 (BufferedInputStream java:263)

| <Java Stack Frame > java.io.BufferedInputStream.read([BINI @ 0x11b93c (BufferedInputStream. java:328)

|4 <Java Stack Frame = com.ibm. jvmn.io. ConsoleInputStream read{[BILI @ 0x11b364 (ConsoleInputStream java:177)
L <Java Stack Frame = com.ibm.jvmn.io. ConsoleInputStream.read{[B)l @ 0x11b375 (ConsoleInputStream java: 167)
|4 <Java Stack Frame = com.ibm.jvmn.io. ConsoleInputStream.read(}I @ 0x11b98c (ConsoleInputStream. java: 160}

|4 <Java Stack Frame > org.eclipse.mat. tests. CreateSampleDump. main([Liava/lang/String; ) @ 0x11b3a8 (CreateSampleDump. java:31)
|4 lock java lang. Thread$ThreadLock @ Oxcb1718

|_L threadGroup java.lang. ThreadGroup @ 0xcb1725 main

|_L threadLocals java.lang. Threadlocal§ThreadlocalMap @ Oxcbicio

|4 name java.lang.String @ 0xcb1e35 main
A7) contextClassLoader sun.misc Launcher$ippClassLoader @ Dxcfdsdd System Class

|_J accessControlContext java.security AccessControlContext @ Oxcfdead

> Total: 15 entries

H B B B B R |

NI Histogram AL o R R 1B AT AU D R RIE B, TR R 1 size 72 O:
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|_L <Java Stack Frame>= <stack frame: @ 0x11b%a8 org.eclipse.mat tests. CreateSampleDump.main([Liavaflang/String; ) (CreateSampleDump.java:31)

Shallow Heap

=Murmeric =
g

1,985

0

0

40

24

§,203

[= SR e R Y e R e Y e R e R e

—
[V I = R VI o e T
£ B M LM

Shallow Heap
=Mumeric>
L)

1,585

256

o

40

24

8,208

5
)
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20
20
25
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24
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|2, Inspector &3

@ 0x1cb5E54
2] readByvtes([EIIT
# java.io. FileInputStream

[c] class <method type: @ Ox1ch0018

@s <method =

&0 corn.ibm, ok, v, BootstrapClassLoader @ Oxcf...

3 0 {shallaw size)
3 0 {retained size)
o NoGCroak

Skatics | Attributes | Class Hierarchy | Value &

Type Mame Value

raf decfaringliaze  clase java.io. Alanpubstr

= £3
inREw E-& O F-B-d- &

i Owverview %}1- thread_overview | |4 list_objects [selection of 'main’] | Il Histogram 33

Class Mame
et
® corm.ibr.misc, SignalDispatcher . waitForSignal ()T
] java.io.FileInputStream. readBytes([BITIT
[c] java.io.BufferedInputStrean readi BIT)I
[c] com.ibm.jvm. io. ConsoleInputStream. read([EITI
{3 java.io.BufferedInputstream.read1{[BIL)
{3 com.ibm.misc. SignalDispatcher. runt v
{3 java.io.BufferedInputstream. fill
{3 org.edlipse mat.tests. CreateSampleDump. main([Liava/lang/String;
{3 com.ibm. jvm.io. ConsaleInputStream.read{[E1
@ com.ibm.jvm.io. ConsaleInputStream.read{)T

2. Total: 10 entries (415 filtered)

4. KRBV S, FHRFTHERITEIAAR
XA AN b — R B — R, ERARETEPE T2 0 (MEAEEZT)
I D285 G size & —AN3E 0 A

|2, Inspector £2

@ 0x1ch5e54
2] readeytes[BITN
+ java.io.FileInputStraam

=0

[c] class «method bypes @ Ox1chonlg

@s <method =

4] com.ibm.oti.vm.BootstrapClassLoader @ OxcF...

11258 (shallow size)
31258 (retained size)
o NoGCrook

Statics | Attributes | Class Hierarchy | Value &

Type Mame Walue

raf gediaringCiass  olazs java. . Seinoutst

= )
imFw E-& QO H-E-G B

Ohbjects
<Mumeric

10

i Overview '-*-::'\}1- thread_overview | |4 list_objects [selection of ‘main] | [l Histogram &2

Class Mame
e

® com.ibm.misc, SignalDispatcher waitFor Signal{)T
® java.io FileInputStream.readBytes([EINI

[c] java.io.BufferedInputStream . read{[BII)T

(] corn.ibrm. jvmn.io. ConsoleInputStrean . read([BIII
(] java.io, BufferedInputStream read1 ([BII)I

[C] com.ibr.misc. SignalDispatcher rung )y

3 java.io. Bufferednputstream. fill( v

@ org.edlipse.mat tests, CreateSampleDump. main{[Liavaflang/String; ¥
@ com.ibm, jvm.io. ConsoleInputStream, readi T

® com.ibm. jvm.io. ConsoleInputStream, read{[E)
[c] java.lang.Objact, <init =)V

[c] java.lang.Object. equalsiLiavailangl Object; )2
(] java.lang.Object finalize()y

7. Total: 13 of 5,124 entries (415 filkered)

8. 71 Java £S5 HIMEH

Objects
<Mumeric=

PN = T =T S AP P U U P I

-
[=]

Shallows Heap

=Murmeric >
256

256

44

40

36

3z

25

25

20

20

760

Shallow Heap
<Mumeric=
256
256
44
40
36
32
25
28
20
20
u]
u]
u]
o0

Retained Heap
<Murmetic =

Retained Heap
“Mumericz

java PSS AR BB E R X5 R . Memory Analyzer $2AE T 4 R 2540 T B K0T java 4

Array Fll Ratio
Query

ITEN— AR SR e R R A o SHFE ARG R B PR s . BOVESE
R AIF FIE R NAS, I DO AS 2 R0 51 I A 2L

Arrays
Grouped by
Size Query

1% size X BEAT 4.

39
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Collection il FTEE A A TS AR o R4 4 R YT R0 £
Ratio Query
® Jjava.util.Arraylist

e Jjava.util.HashMap

® java.util.Hashtable

® java.util.Properties

e java.util.Vector

e Jjava.util.WeakHashMap

e Jjava.util.concurrent.ConcurrentHashMap$Segment
o Jjava.beans.beancontext.BeanContextSupport

e java.lang.ThreadLocal $ThreadLocalMap

e java.util.ArrayDeque

® java.util.HashSet

e Jjava.util.IdentityHashMap

® Jjava.util.PriorityQueue

e java.util.Vector

e Jjava.util.WeakHashMap

® java.util.concurrent.ConcurrentHashMap

e Jjava.util.concurrent.CopyOnWriteArrayList

® java.util.concurrent.CopyOnWriteArraySet

e Jjava.util.concurrent.DelayQueue

e Jjava.util.jar.Attributes

® Jjavax.script.SimpleBindings

H4h, ATLLERL “collection” |, “size_attribute” 1 “array_attribute” &30k is 2 H € X4
G (JEIDK ELEAD

Collections 1 size WHE AT AT T A a2,
Grouped By

Size Query e Java.util.ArrayList

® Jjava.util.TreeMap

e java.util.HashMap

® Jjava.util.Hashtable

® java.util.Properties

® Jjava.util.Vector

® Jjava.util.WeakHashMap

e Jjava.util.concurrent.ConcurrentHashMap
(] java.util.concurrent.Concurrent HashMap$Segment
e java.util.ArrayDeque

® java.util.HashSet

e Jjava.util.IdentityHashMap

® Jjava.util.LinkedList

® Jjava.util.PriorityQueue

40

H—BY4ERE B zhyea.com




Memory Analyzer fdi F S0 A%

® Jjava.
e java
e java
® java
e java.
e java
e Jjava
e java.
e Jjava
® Jjava.

e java

e Jjava.

util.
.util.
.util.
.util.
util.
.util.
.util.
util.
.util.

util

TreeSet

concurrent.
concurrent.
concurrent.
concurrent.
concurrent.
concurrent.
concurrent.

concurrent.

ConcurrentSkipListMap
ConcurrentSkipListSet
CopyOnWriteArrayList
CopyOnWriteArraySet
DelayQueue
LinkedBlockingDeque
LinkedBlockingQueue

SynchronousQueue

.Jar.Attributes

.beans.beancontext.BeanContextSupport

lang.ThreadLocal $ThreadLocalMap

® Jjavax.script.SimpleBindings

® Jjavax.swing.UIDefaults

AT LB “collection” |, “size_attribute” Al “array_attribute” S H0kE € H € X EEIHT

(3E IDK &2

DI

Extract List

Values Query

HIHEERF TR . EH T LinkedList, ArrayList, Vector, CopyOnWriteArrayList,
PriorityQueue, ArrayDeque.

Hash Entries

Query

fiihr f HashMap #1 hashtable F1) key-value %t

Extract Hash

HIH—/> HashSet 1 FTH L&

Set Value
Query
Map Collision ATEL—A Map (3 Map A& IR GXEB IR hash AEHIO 3G, TEER T
Ratio Query TR,
e java.util.HashMap
® java.util.Properties
® Jjava.util.Hashtable
® java.util.WeakHashMap
® java.util.concurrent.ConcurrentHashMap$Segment
® Jjava.util.HashMap
® java.util.HashSet
® Jjava.util.Hashtable
® Jjava.util.IdentityHashMap
e Jjava.util.concurrent.ConcurrentHashMap
® Jjava.util.concurrent.ConcurrentSkipListMap
® java.util.concurrent.ConcurrentSkipListSet
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® java.util.jar.Attributes

° Jjava.beans.beancontext.BeanContextSupport
e java.lang.ThreadLocal $ThreadLocalMap

® javax.script.SimpleBindings

® Jjavax.swing.UIDefaults

Al LB “collection” |, “size_attribute” F1 “array_attribute ” 2 S H0k 16 E H 2 X Map 52k
Map K% (3E IDK E£45KAD

FIH A M BT Gl —A Pattern B OQL) H AR MU o R IRt — MY
fH.

Primitive
Arrays with a

Constant Value

DA A AT LAE Memory Analyzer T EA=H1 (1) $7 2% 5. Open Query Browser > Java Collections 4%,

9 A] DA 3% 5 T 1) 45 B8 53 #-> Java Collections HH4£ 2],
9. 4+#7 Finalizer

1E Java P ER 7 3% [BIACHTL i BRG RF 24047 Finalizer. RN TEiERE ] finalizer FOFWAT, BT DLIE 2
WAEMHE. XERNRETE finalize 77ERAT UG A eI NAZRIREAL,  FTLA finalizer HPHAT B TR K
HAE S5 2 PH ZE B I R i e 1. AT A query list Hi%$E Finalizer Overview Query K35HY finalizer overview:
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B basehprof 2

i |||%gnﬂl.‘-’r|ﬂv%v|q

i Overview [ finalizer o

Finalizers

t
Finalizers ©

» In processing by |

» Ready for Finalize

i 5

» Ready for Finalize %

» Finalizer Thread E

List objects

Show objects by class

Path To GC Roots

Merge Shortest Paths to GC Roots
Java Basics

Java Collections

Leak Identification

Immediate Dominators

Show Retained Set
Search Queries...

History

> References

Class Loader Explorer

M =

Customized Retained Set

Duplicate Classes

@

Finalizer Overview
Find Strings
Zo GC Roots

Group By Value

p Finalizer Thread Local

Table Of Contents

s &

Finalizer Query F1 6L % DL R 125 M)

%g Open In Dominator Tree

Il Show As Histogram

System Properties

Thread Details

Thread Overview and Stacks

Waste in Char Arrays

Fnalizer i\ ek EAE Y finalizer AFRALIRIR S, INBLAELE finalizer ZRRZINIE, A6 2008 ) E AR
Processing | finalizer L4 RRAbA AT R . o SR AHEIE I AT g H T B F IR
o & (Hfinalize J77%) #iHEMET
o B (fffinalize 7i%) PUATH IR
e finalizer BRI 1 .
Al LU finalizer queue BRI Z queue.
Ready for
Finalizer EAEWRER T IEfEAE ST finalize AR R TREPHEANT finalizer queue X 5. WIF R
Thread AW e S 2 finalizer queue 3
o YRR RAERRZEA T BT RIS K (FT LA Finalizer in Processing &k
)
o YRR A KL M S finalize()J71ESECEA 1HTE A AETHERA .
WA LIS 2 0 6 AR At — AN RIS B .
Finalizer XA WY H IEEPAT X R finalize 751G & 42,
Thread
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Fnalizer
Thread BB 2T 8 finalize OE £ S RERV AT AN B, IS SATICRAEAE, RIS
Locals NE A REHBL T X finalizer B4R (BEHESEELT finalize()J573%) 16 A Al g S 8U™ & 1) ) &

(Eean# finalizer ZAE K WIH5A BT O A A28 finalizer AbEE 2R A HL AR B2 B AL 7 )32
LEOR

10. EEBIXTHR

FERN T i Memory Analyzer BT HLIK LLECT BE AT A FRA 1L M ELERE. Memory Analyzer Fiffit Heap
Dump 55 1D FUR X Ggie A B bk . ONTE GC #AIR), SR —BEAERA R 2, WM id kit
—HEAEAZ . BTN G ID T R LE B R R YA ELEH 3 AN R Heap Dump I, TGS BAKI
BB REAT HLAL, RS X PR Heap Dump SR A [ — MR . AREIRATIIIR AT LG — e B4R 45 R

CEEIN¥E class Histogram) #EATELEL,  SRIHroxt G LA o HI ) AL A7 AR AL

Memory Analyzer THE LA DhBEAS K R BRT-Hi{7 Heap Dump S 425 histogram [ ELHE, BT LA
AR R (1 A% IR 285 SREBEAT HUR —— LE B2 =M R retained set—— 1M AN F 3K 28 H R ELER 1
gk A 7 — A8 A F ) Heap Dump.

XA A TA] DU A — e

> I HeapDump Lf{FEE package Y retainedset;

> HERE— AR ERIAREXT S AL, A2, A3 ([d— Heap Dump) ZI[EIFIAN[EZ AL

TN A B THE T WA AR table BE4T LEEL.

1. ¥R ZHEK table BE([F—4> Compare Basket (HIEHIET....)

7E Memory Analyzer b3 AT ik i) B 22 ) % 0T LAYE Navigation History & 11 (75 %L Memory Analysis
Perspective FAE) FHkF. 7RI B0] LUK 2 LR W45 RIF I Compare Basket. Avid Navigation History #&
Xt R AEAS Heap Dump 1, ZELLHE[H—A~ Heap Dump [ Z5 45 AT LI 2 — {25 I E] Compare Basket 1,
T A Heap Dump bR 75 ZE—AN— AN i

Tree (U1 dominator tree) 1,2 ] LABEAT LLACH, ANId 78 LB IIHBA T 07 20k 2 5 ks . b4 oaL
)45 RS AT DUECEC, SR 1 R AR~ oQL gl X B 5 — X B W) 45 R A 7T LA I # Compare Basket 7
W ARAE T —/> oQL Editor XHAT THTHIE W, A Z AT E A S0 2 A\ Compare Basket HiAf. Wig

TE LR oL T LR, 4T FIHTIFA 0aL Editor.
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¥ Notes B Navigation History 22 @] Error Log = O

i OwverviewPane
~ il histogram

= show retained set org.eclif
%= dominator tree

% immediate dominators [selection of ‘char]] -skip java. Ycom|.sun|..*

T
= Add to Compare Basket

"o

Activate

Close

Close Branch

X BEf

Remove from List

2. REBEERKREEINF

{iF] Compare Basket T I+ ) . H. 2% b B 28 1 HonT DLA B EL LL AR R R AK TP, L anFAN A%

BRSBTS TR 2 — >S5 5

[ Notes & Navigation History ‘@ Error Log [ Compare Basket &2 % ‘|’_r\‘| = %| g = O

Results to be compared

= show retained _set org.eclipse.mat.”
"= show retained set org.eclipse.mat.”

= show retained set org.eclipse.mat.”

3. BATHE

Heap Dump

Chlsers\robinmDeslktopiheapdumpstjava_pid7740.0001.hprof
ChUsers\robin\Desktophheapdumps)java_pid9872.0001.hprof
ChUsers\robin\Desktophheapdumps\java_pid10516.0001.hprof

PR TS, s AT HE AT UL
[ Notes . Navigation History @ Error Log [ Compare Basket 52 = 4k 9p | ® %I ? = O

Results to be compared
= show retained _set org.eclipse.mat.”
= show retained set org.eclipse.mat.*

= show _retained_set org.eclipse.mat.”

Heap Dump

Compare tl
C\Users\robin\Desktop\heapdumps\java_pid7740.0007.hprot

ChUsers\robin\Desktophheapdumps\java_pid9872.0001.hprof
ChUsers\robin\Desktophheapdumps\java_pid10516.0001.hprof

TR LU BGRAMG  ( — 3 B — e, W] DA £ B LA ARG, R 1 0 B i B rh e AR N 1 1
Til. SRR, GRS B [H—4> Heap Dump, AT U HBL4E AT — LU [ (1 4 -
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[ Notes & Navigation History ‘@ Error Log [ Compare Basket &2 | ® % | g = 0O
Results to be compared Heap Dump
= show retained set org.eclipse.mat”  Ch\Users\robin\Desktopiheapdumps'java_pid7740.0001.hprof

"= show retained set org.eclipse.mat® C\Users\robin\Desktop\heapdumps\java_pid2a72.0001.hprof
= show retained set org.eclipse.mat®  Ch\Users\robin\Desktop\heapdumps\java_pid10516.0001.hprof

Mowve Down
Move Up
# Remove
“¥ Compare Tables
% Compare Tables with all set operations
% Search Queries...
— 25 ot
F— i
& java_pid7740.0001.hprof & java pid9872.0001hprof & java_pid10516.0001.hprof i3 = 8
inEw B E-& QBB B -
i Overview = Retained by 'org.eclipse.mat.” " Compared Tables &2
Class Name Objects #0 Objects #1 Objects #2 Shallow Heap #0 Shallow Heap #1  Shallow Heap #2
i To <Regex= <Mumeric= <Mumeric= <Mumeric= =Mumeric= <Mumeric= <Numeric=
@ org.eclipse.mat.query.Bytes 290,008 6,960,192
@int) 28,830 7,732 7,732 6,504,944 681,264 681,264
@ char] 81,361 80,781 80,779 6,011,088 5,921,136 5,921,360
@ org.eclipse.mat.internal.snapshot.inspections.Do... 145,002 4,640,064
Gja\ra.|ang.0bject|:| 21,757 21,273 21,272 2,212,736 1,359,104 1,359,048
@ org.eclipse.mat.parser.model.Classimpl 19,039 19,039 19,039 1,980,056 1,980,056 1,980,056
Gjava.lang.String 81,340 80,769 80,767 1,952,160 1,938,456 1,938,408
@ boolean]] 2,077 37 37 1,483,512 79,072 79,072
@ org.eclipse.mat.snapshotmodel.Field 53,757 53,688 53,688 1,290,168 1,288,512 1,288,512
@ org.eclipse.mat.parser.model. XClassHistogramRe... 19,039 1,066,184
@ org.eclipse.mat.snapshotmodel FieldDescriptor 38,857 38,857 38,857 932,568 932,568 932,568
@ org.eclipse.mat.snapshot.model.ObjectReference 30,074 30,043 30,043 721,776 721,032 721,032
2 Total: 12 of 714 entries; 702 more 912,997 427,939 427937 39,195,688 47,583,688 47,583,664

%3

4. HREXERTHSGR
BRANTE 0 T 72 Lol R b SRR R I A BT e i, BEAnX RIBCE . shallow size 4545, A
FURT DR LU A R 22, AT DL % EL LR £ 41
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& java pid7740.0001.hprof & java pid9872.0001.hprof & java pid10516.0001.hprof &2
i Ew G ER QAR Bra

= . = . . IIIF‘E
1 ﬂvemewl = Retained by 'org.eclipge
Class Name Objects #0 Objects #. Difference from Base Table v He...
2 <Regex> <Numerics “Nume: Percentage Ditference from Base Table erics
=+ :
@ org.eclip 580,008 Difference from Preceding Table
@ int] 28,830 21, Percentage Difference from Preceding Table
char \ - - 011,
@ charf] 81,361 580 582 6,011,088
org.eclip... , 640,
@ org.eclip 145,002 4,640,064
ava.lang.... , - - 212,
@ java.lang 21,757 434 485 2,212,738
org.eclip.. , + + e,
@ org.eclip 19,039 0 0 1,980,056
ava.lang.... , - - 852,
@ java.lang 81,340 571 573 1,952,160
® boolean]] 2,077 -2.040 -2.040 1,483,512
org.eclip... : - - ,290,
@ org.eclip 53,757 69 69 1,290,168
org.eclip... , a6,
@ org.eclip 19,039 1,066,184
org.eclip... , + + }
@ org.eclip 38,857 0 0 932,568
@ org.eclip... 30,074 -3 -3 721,776
g P
2: Total: 12... 912,997 -27177 -27,179 39,195,688 +0 +0

BRI LSS 0 N2 ELBR A% Dy B o B A v 2

£} java pid7740.0001 hprof & java_pid9872.0001.hprof & java pid10516.0001.hprof &2
imFEw @ E B Q| 5B A~a~

i Overview | = Retained by 'org.eclipse.mat.” . Objects

Class Name sl 1-#0  Objects #2-#0
2o <Regex= =Mumeric= =Mumeric= =Mumeric=
® org.mozillajavascript. NativeBoolean 1 +0 +0
® org.eclipse.mat.ui.internal.query.arguments.... 1

@ java.io.RandomAccessFile 10 +0 +0
® org.eclipse.matsnapshotmodel.Field 53,757 -59 -69

BRIk T AR Objects (M R & ED HILLEUE B RARKIBCF IR R IR REMEZ . TRE 5k KA.
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1 Overview | = Retained by 'org.eclipse.mat® " Compared Tables &2

Class Name Objects #0  Objects #1-#0 _ Objects #2-#0
it <Regex> =Mumeric= =Mumeric= o= Numeric =
& org.mozillajavascript.NativeBoolean 1 +0 +0
& org.eclipse.mat.uiinternal.query.arguments.... 1

& java.io.RandomAccessFile 10 +0 +0
@ org.eclipse.mat.snapshot.model.Field 53,757 -69 -59
@ org.eclipse.swt.custom.Styled Text 2

& org.eclipse.mat.inspections.collections.Hash... 1 +0 +0
@ org.eclipse.mat.uiinternal views. NavigatorVi... 1

@ javalang.Integer 4010 -10 -10
& java.lang.String[] 17 -8 -8
& org.eclipse.ui.part.PageBookView$PageRec 2

& java.util.Vector 12

@ org.eclipse.mat.dif].StackFrameResolver 1 +0 +0
@ org.eclipse.matinspections.eclipse.EclipseM... 1 +0 +0
& org.eclipse.mat.uiinternal views.NavigatorVi... 1

@ org.eclipse.swtwidgets.Compaosite 4

@ org.eclipse.mat.inspections.ImmediateDomi... 1 +0 +0
@ java.util.HashMap$EntrySet 4 +0 +0
& org.eclipse.mat.parserindex.IndexReadersP... 3 +0 +0
& org.mozillajavascript.NativeError 10 +0 +0
@ org.eclipse.mat.internal.snapshotinspection... 6 +0 +0
@ org.eclipse.swt.graphics.Cursor 1 +0 +0
& org.eclipse.birt.chartmodel.data.impl. TextD... 1 +0 +0
& org.eclipse.birt.chart.computation.DataPoint... 1 +0 +0

5. AERRETHSERERE

AUSCREZ Y W R LA 25 SRR AR B 7] — > Heap Dump 3t i LAY FEELES SR HAT B =F & I 4RAE
A iefFsh s E—rl: Mg R i@ id 4 B2 4 1Y) Compare Tables with all set operations =R T2 T
AT IR, AR A b i Al il AECE 2 (3 T
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£ java_pid7740.0001.hprof I
illl%guq_l‘?r|h'£|vv|q|%lvmv|vlﬁv

i Overview = Retained by 'org.eclipse.mat” ' "= Retained by 'org.eclipse.” ' | (T comparetablesquery -setop ALL &1

Class Name Objects #0 Objects #1 Shallow He... Shallow He...
}:‘} =Regex= =Mumeric= =Mumeric= =Mumeric= =Mumeric=

& org.eclipse.mat.query.Bytes 290,008 290,008 6,960,192 6,960,192
@ int] o A Aaa AR e s gl 8 508,032

Table 1 I

G charu late B B aTala1 A0 AT ANA

@ org.eclipse.mat.interna (¥ Intersection of Table 1 and Table 2 3 List objects

@ java.lang.Object(] {3 Union of Table 1 and Table 2 » Show objects by class
3 org.eclipse.mat.parser £} Symmetric difference of Table 1 and Table 2 » == Merge Shortest Paths to GC Roots
® java.lang.String i} Table 1 without Table 2 > Java Basics

® boolean]] ii¥ Table 2 without Table 1 > Java Collections

@ org.eclipse.mat.snapsh Table 2 > Leak Identification

@ org.eclipse.mat.parser. Columns... : % Immediate Dominators
@ org.eclipse.mat.snapshotmooerreaoescnpa——smayr——soor—— = Show Retained Set

& org.eclipse.mat.snapshot.model.ObjectRefer... 30,074 30,074
23 Total: 12 of 5,952 entries; 5,940 more 912,997 1,985,979

11. SHEHE

I3 M A 18 T DA HE

EE &

Copy

Open Source File

Search Queries...

Calculate Minimum Retained Size (quic

Calculate Precise Retained Size

1 A TAEAR BT e, TR BOERE (ixty csv A1 HTML =Fig 30:

& java_pid7740.0001.hprof 2
i T B E-B Q| B-EG ]S

= 8

. . . [
i Overview | Nl Histogram 232 T EpEmrE Ll
Class Name <= B ElEIE w Heap Retained Heap
% <Regex> -5 Bxportto TXT... meric= =Mumeric=
@ charl 228,287 20,845,920
@ int]] 33,315 9,175,680
& org.eclipse.mat.guery.Bytes 290,008 6,960,192
g-eclip query.Byt

2. Memory Analyzer H FALEIFSZE html #4301, 7T DAE S EAZE SRS, A Ctri+C. Ctri+V.
3. WA DM A SR Copy DhREHAT EHI AR HARA & F, R EZ RN E 2 7] DUIE

F] Copy -> Save Value to File &I P 28 & il B 3044 .
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£ java_pid7740.0001.hprof &2 = B
il Tw @ ER| QB A

i Overview il Histogram &3

Class Mame 5l:u_iects Shallow Heap Retained Heap
o <Regexs «Mumeric= =Mumeric= «Mumeric=
@ org.eclipse.mat.query.Bytes 290,008 6,960,192

@& charll 228,287 20,845,920
& jay ! A 225,933 5422302
@jay  UiStobledts > | 106,478 6,287,296

@ or Show objects by class - 145,002 4640 064
@i %= Merge Shortest Paths to GC Roots * 71,024 3409152
@jn  JavaBasics J 60,770 1,044,640

@ jan Java Collections 3 56,392 3047 800

@ or Leak Identification ¥ 53757 1,290,168

@ ja = Immediate Dominators 49,309 3706424

& jau = Show Retained Set 42,350 1016400
®or Copy » ||z Address

@ int Open Source File 5 Class Name

®or Search Queries... [ Value

@ jan [E Calculate Minimum Retained Size (quick approx.) 5 ©OQL Query

© or Calculate Precise Retained Size = Save Value To File

Gor [[Z Selection

i@ or Columns... H [TeUSY T Un TeE
& org.eclipse.mat.parser.model.Classimpl 19,039 1,980,056

@ javalang.Class 17,321 197,752

23 Total: 20 of 17,312 entries; 17,292 more 2085019 94 352 328

12. Memory Analyzer i B

WA AR E

i F} Memory Analyzer 43 H71#i K H) Heap Dump HIBHIE TR B4 B L 4 e N A (W2 7E windows |, #
e E 64 PLIIHLES), W LALEJS 3l Memory Analyzer FRIIRHBE R INEL J5 5 2 5

MemoryAnalyzer.exe -vmargs -Xmx4g

1] PAgw%E MemoryAnalyzer.ini S3C4, @8N 4.
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-vmargs

-Xmx4g

B I eclipse 119 MAT Jif, 3 7 224548 eclipse.ini SCIF.

f#iFl Memory Analyzer i 5 FE P9 77 (f) & AT dump SCEERIF)EE Dominator Tree. T LASSAYE fir 447 i fif
#r Heap Dump S, WVFRGEAE—WAFE RIERE EAFHIAL S LREAT . FEARHT 52 B T LR AR B A2 R
index SCAFAT dump SCAFFE#% DL 5 LSS L. 5E B 1 ## T Ja 72 GUI AT iA 2 S R Z NAF 1.
FATAT BLH — A AT RIS RS 5, RGO RIVEE R N REE R ¢ IBALEMHT Heap Dump S
Iy % Dominator Tree B Al 5 FH I N A2 T byte:

T ~ N*28.25+C*1000 +P

P s 8 DTR A1 HPROF FT 5 I AS1a], XFT—> PHD AR5, X425 (8] ] RE 2 -

P ~ C* 1000

B4k Memory Analyzer i 5 % — 52 (1125 (B R R A AFAT £ BT K index SCAF, BT LA AT R 14 P9 A7 2 (8] LU fidt A
Heap Dump T 7 85/ 25 [ R K — 26 22 B 4T

Memory Analyzer SCHFIINT SREEAT — 4540 B BIR 230 - 3, HAT KRR S0 BIRZ 2% -8 =
2,147,483,640. AL EA R4 2 Mkt Gkt . Al iatad i K 2 — A 48GB ) dump S0, H
Hif 7% 948,000,000 MXF %, f#H Memory Analyzer T (5 F 1 58GB [fIHE N 47

i 47 Bic &

A AFE SR B2 1 #E Window -> Preference #4811 P ACE % [, # %] Memory Analyzer #EATHCE :
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type filter text Memory Analyzer G- Ty
Maven " General configuration for Memary Analyzer
v Memory Analyzer [IKeep unreachable objects
DTF) Parser
LPROE Parser Hide the getting started wizard
Mylyn [JHide popup query help
Qomph [ Hide Welcome screen on launch
Plug-in Development Bytes Display
Remote Systems ® Bytes (B)
Run/Debug (O Kilobytes (KB)
Server (C) Megabytes (MB)
Team O Gigabytes (GB) S
Lelr.:”l.al () Smart: If the value is a gigabyte or more, display in gigabytes; similarly for megabytes and kilobytes; otherwise, display in bytes.
alidation
Web
Web Services
XML " Restore Defaults Apply

® Cancel

ffRE N e T B

Keep unreachable objects: FBLEFE KX GCRoot ANk [i%T ZK A2 7E Memory Analyzer FL 3 4bFE
B B Il Wcdst, T 2 W DR AT R A RE— 2B I 20 BT

Hide the getting started wizard: %@ 75 fion J8 I 3 H & 1.

Hide popup query help: @R T R IIAF BN, BRIAERE 7 F1 4280 B H5 B .
Memory Analyzer > DTFJ Parser > Stack Frames HJAC B

—fBAE LT StackFrame R AEZFEAR I AR A R . @i iX B & AT L stack frame AR R, X
FE AT PAZE Memory Analyzer HH B K FFE 3 stackframe.

Normal: WAEZFEML AR A # 40L&l b 7 Stack Frames

Only stack frames as pseudo-objects: Stack Frame M5 f<stack frame>, size 5& 0, [FIRfH&fE/RITTE
S PSR Vi BT EAT 5 A — AN A FRENT#5 . 7E Path to GC Roots £ i) 1 AJ LK FI Stack Frames I
XABEIRFA M, R AR AT LR BB & BI3E AR RN .

Stack frames as pseudo-objects and running methods as pseudo-classes: Stack Frame ¥ 25 %Y 4k #1 Ky
packageName.className.methodName(Signature)ReturnType IXFERIZH &, X4k K T <Method>, £/~ IELE
PATHIITIE . size Wi/ StackFrame [ size, [RIN-Mox RIRIE AT U5 ) - BAT 5 BL R — BRI a5 . X L8
IEAEIZAT BT B N gk K T <method type>[ I8, I size Jy 00 XTI E A B T4k H IEAEIEAT (1 777% PA
KEATEH T 2085 0. WEJE, £ Histograme MLEH, (EH] “\(” #ATILIE, SRIG1#% size #EAT HEFFlA]
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PAFR H IEAE IS AT B T i

Stack frames as pseudo-objects and all methods as pseudo-classes: Stack Frame [ 25 %Y 4% #1 N
packageName.className.methodName(Signature)ReturnType IXFERIZHA, X4k K T <method>codeph>,
FORIEAEPAT T . size s StackFrame ] size, [RIIN 2 RRIE SO Vs in) 7 BAT 5 DAL — A 24 BRfdEdT
o FTE TTEERAR N AR 7K T <method type>IEh2S, H size J&T NT I TR EAT VP4l . T7VERY size JEA
FEIH] size HI—HE7 o XANRIUA B TR H 0T 12 08K 777% . T EAYE histogram A& HLik £E<method
type> A T X R

Memory Analyzer > HPROF Parser > Parser Strictness

BRATEOL T, HPROF Mg T #54% strict IS AT. X RRE LR ES HPROF Asifh 1) P 25 # 2 1 Ry 2
HERIF R e X dump FIRENT . FEIX )R L B e dfod — IR R (bug #404679 ), T MAT JFACZH 9 i
TIRZ LAE.

B VLRI, DUAE MAT 2] 1 20 ] U 2 AR A ik 1 G B s — AN E S IR GRS b P, IXRE
Fe N THREEFH P dump SCAFEE VM B0 MAT A SAFAE—N ). 98 F P AT A $64% 4 strict 5% 2z
T HPROF f#HT 2% o

strict: BRIAIT. AEAT {2 HPROF Fnite B0 7 W A Bl H F b 1k dump BOMERT . AEdr 247 ] LA
JH-DhprofStrictnessStop=true K& & {fi JH X F i X, o

Warning: K4 T B A P IEAR, R HE Pt ESEE . AgEUE X A%k i,
B R E S ROWRE T REAFAE MR . AR A T R B4R BUG. TTEAFE M A AT W E -

DhprofStrictnessWarning=true i F1X /M i%& T

General 3£ T

General > Appearance > Colors and Fonts > Memory Analyzer > OQL comment color: % Object Query
Language (OQL)VEREHIEI(E, .
General > Appearance > Colors and Fonts > Memory Analyzer > OQL keyword color: % Object Query

Language (OQL) <8 7 H B8
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Memory Analyzer {5 F S04

1. Inspections

Component Report
AR R AAE R, DURIIEE I FBUN AF IR 9 0 FHAh S0 R 7 18 47 R 1 0]
fE

—> Heap Dump SCHFHRAE T EH T30 G, R H A ) G2 J8 T 34111 Component (W 2 15 3%
ATISCAT BAAIZ 260 G A5 B A A RE 45 2?2 1 Component Report T LA B AT 21X 46 il

FEIFUR Z A TR — A R AR T 4> Component? ANHIIE K52 W] BR AR 1Y) . 38
—> Component & 12 [F— AN T I FTA R E A BCE 2 th R — AN S af i a g e iR A & .

fEIXH, FRATKE Component 2[4 G 4ERLN root set. Component Report Al LA+ H root set 354 [}
%4 (retained set), HHEIEAHEEN root set MLREF alive X Ko Bboh, TEXMRE R TA AT U
IR RO RICT , IXFERT DUHERR S Le 4 5] F A 42
24T Component Report

£ T AR Hi%+ Query Browser -> Leak Identification-> Component Report HJ#TFf Component Report, i

AT UG, FEFUH B AN AN SRR SRR AU R
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Component Report

(1) Enter a class name pattern (java.util.*)

Argument Value

objects {3 org.eclipse. mat.I"

false

-aggressive

[include class instance (if defined by a pattern)
more options.., I}O

@

Finish

Cancel

AN AT BLA histogram ML HHE N Component Report: £E histogram #1 & H13i% % Group by class loader,
SER I B AR G IR A E RIS NE RS, EA SRR %S Leak Identification -> Component Report E.

$21E )\ Component Report:

& java_pid7740.0001.hprof &2

il Ew B EB A BB ra| E

i Overview | component_report org.

Class Mame

Group by class

Group by superclass

8% . P&

P Regexs |7 Group by class loader )
@ char(] B Group by package 0
@ intl 33,315 9,175,680
org.eclipse.mat.query.Bytes , ,060,
& org.eclip query.Byt 290,008 6,960,192
ava.util.Hashlvla ode 3 y B
@ java.util HashMap$Nod 196478 6,287,296
® java.lang.String 225,933 5422392
® org.eclipse.matinternal.snapshotinspectio... 145,002 4,640,064

Retained H...

=Mumeric=

Component Report & # fEHT N HTML #8201, (HA2EIBL.zip FEHT dump SCHFERAFAER— D HE T

FER T MR AL ORI AL E:
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I Overview component_report org.eclipse.mat.® 2 l [[]] Histogram|
Component Report org.eclipse.mat.*

Size: 37.4 MB Classes: 732 Objects: 913.1k Class Loader: ZG:TTTJ

(2] 37.4 ME

. (&) org.eclipse mat.
D (k) Remainder

(b 52.6 MB -
Total: 90 MB

Pt

Top Consumers (3)

Retained Set:fi‘]

@ : Component HIEAI{S ., (L3% component [0 size, 2K HIHCE . St GRS FIF L2 1
B

@ : /MY, 5T component [l size TE¥A heap T 5 f LA

® : 7E Top Consumer 14 5755 component A (RN B, 2. FMBAAIL. 735 Loy LL R 4
FO 76 L RS MR K 6 42y component T 77

@ : 7% component UM %, kKl 47 44l

Duplicate Strings - B & 1747 5

TR RNAIREE A RG] 24 char B S EMEAIRNE. N TRIESHANE,
component report Z{E X AHOC char BUZHBE4T 7020, JFAIH E B LHOK T4 T 10 1) char #4H.
MW A char $2H H AN A AT DL B — Ll b B R AR T %
> AW E S A R 2 RAEA HashMap H11 key BU# value. MAT 7E3HX Heap Dump SRR
AU AR AR M EERAL, i MAT R R L7 ARSI R, “BY R
* byte K8, “z” fR3K boolean FAYEELE , WA — int K char, MAT BEATLLYT4 L8
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ERMIAAE. MAh, AT DU AT RRIE B R A RCR

> FEEHUXML SO, ARZEEXAR FREEARIEAH — L BE B “UTF-8” AL RN . [
FER, TP S AR ORI E R AR

> AN AN IETUE AR intern() 7k, XA TAFR AR AN FAF AT . XA FAF AR
i String JRUEY o X TEM R TAF R, R R fRE — S0l 2R 747 B intern 777
HiIN R BE R String SR EAE AN 4ES — MRKRM A7 833t ANZIYE Java 1) GC HLIKIEN

R
Empty Collections- & &

HIMESE SR A, EATA B AN REHIE H 2l B — 0 WA T VR RIX A — M ai . ERaE
T R R AR B T BARAF IO e AR JE AT L (HSERR B R HO 2 R A

— RO RAAEBYIIGEE A RAETR BN A QI L AR . W LLEIE Dominator Tree 44 H /2 iff
T EES.

Collection Fill Ratios- ZE G HFH

M ESRUE A, —DREJNTCENESH S 7T KEMNESE . SEEX A ) 8 X2
NER ., BUCHER BT LS A P RS 1] Heap Dump SREXHIEE S AR, HiEHKE £S5 MY
a1

Soft Reference Statistics — % 5| FI 38

FET B2 WA, BN STEEGI T 8%, W05 2R ARSI — ML WA TS
RIS ol DR B ST IS 5, A SR K RO IR AR 2 35 B

% P& B EB R RIS, — O RE WA BN, ARG g N IR A E
R o HSE, B RE SO H o i SRE B Te 20 2 BEAT BLp RS 2. B AR BRIt AR A
s E AR

BeAh, FERLR R BO S BT e 2 S B “ g IR, Wi, Java (9 GC MLHIFESS Ik NG
SRS AT RR L .
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Finalizer Statistics — Finalizer (3%

SEHL T finalize J5iE (HIZEHD) FIXT R 22 7E Component Report HH IR, Rl AIX S5t 5 6t K S A Y 77

> BAIE ALY finalize JERIXTR, WAMNKIGIE A java.lang.Finalizer Xf 5. QIR —Xt
ZRXER Finalizer WA, XA Gl S HTHN finalizer BAFFFHEATALHE . HAIXFE, Tk
PRI 2 F AR AR I N A7 . PRIE, R E— A SEIL T finalize J7 ik AR R SEFr_ b2 #p
RBLIR BB -

> fEAEH Sun HYREIINLSEILS . Finalizer ZRFERE — MIRSLINH% P AL EE Finalizer XT R IZiAE. DI —A>
Finalizer FHIERNFI 22 2 5 FIR BRI AL (AFIGEERA finalize HIX 50,

> IR T BRI SENE, FESIR RIEY BL Finalizer I RESX TR EE— IR “HEFUFIE”, X R4 E R A
AL PERER I -

> BAEIFRRAEER), finalizer AT 18]S H WL R 2 /9, TR H2 AN AT S0 o

Map Collision Ratios — Map Hash {522

X—TTEESHT R Hash Mapd [ hash #1583 . Map #R#E key 1) hashcode ¥ value FUAANE ) Bucket
o HERPIAEEAS key H hash code $5 17 T 7] — bucket, A4 R4 #5 EHEAT — IR HLEL.

B ) Hash IR RERAE X hash code 943 A BEAT — RIFBARAL « X IF AR — AN A2 1) B L 1 hash
code A FFANRETE WAE), THRMEREIMI . 7E L BRI IEHL R, HashMap I 2 BEAR — MR .

Immediate Dominators

Immediate Dominators == % F KR 2 WA K & FIX S0 T RS
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Ui B

MHEAR Y heap A BREAS X RAFE S R I8 A2 LE 452 fi] e
ff1, EL4%AE M Pathto GCRoots % £ £ GCRoot )5 Fi A2l 1
PLY o ERIRA LT X R e, SRAL WA E 7. 1t
i AT LA Immediate Domintaor K it 4% Hi & W ARAIE T %
A -

B FEMXNERRE: EERCRINR &R T —
A java.util.HashMap, HAGHET: X5 H &, WA, £

ZH 1) bucket. B Ji /& HashMap H [ Entry DA H 4B 17 key A1

value 95| o SEEARICHINS B FR A2 A7 i E HashMap

[t value, LLANisE String. ZLEAbRIC N S~ FEf T X B
HashMap *F G151 H, a2 e L 73X map X485 H.

FEX AT, Dominator Tree FJ4E Ky FilA X} %55 2
b Ha) 2 — B o (HZ F5 2492 E Dominator Tree AN 56 R K
(IG5 4L H R e A — R

FOWRIC X 21 Immediate Dominator 7& HashMap [

HashMap
table
W HashMap$Entry]
L ]
[0 [4]
A 4
. kE‘k‘ kei.'

— HashMap$Entry

Entry XI5, f2R Entry 51 #E 17, B2 B EFRC RO Gt I 25 3 (R
7E histogram H s &, A7 B2 515 $ Immediate Dominator, HiH & 1S4 ¥ skip pattern 5 %1 MAT
FEA IR BRI ILAC pattern Y Immediate Dominator. £ B [f A7~ 9] IS, Gr 2R A8 A R /2 BRI pattern {E
“java.* |com\.sun\..*”, B2 w2 kit BT I € HashMap FHOGKT %, BHRAL 6 HARKT G . R4S R T

DER]: RRANLEXTRRIE T 3 MO R

ZH

8 E Immediate Dominator If <=7 — AN B SR C B 240
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Immediate Dominators
. . . : : iy
Find and aggregate on class level all objects dominating a given set of objects. .. | —

Argument Value I,}o
objects [selection of 'String']
-skip java.*|c::rm‘l.,.5un‘l.,..*
@ Finish Cancel
TR T S8
ZH it
objects EE—HE T RIN R
-skip —AFRIEA, BT NESPHIXT R 3] Dominator Tree I ZEBEiL HFLE dominator. 414

—/) immediate dominator VLHEZIX/MRIAR, 52 HUX S dominator ) dominator, f&KIE[H]
i, BHBFRB]NALE XA FIA A dominator.
R RAYATA X G0, A S# 4388 ROOT.

gR

THEER T HA HeapDump HATH F4F 5 H) Immedia Dominator:

60
H— YRR zhyea.com




Memory Analyzer {5 F S04

i Overview | lll Histogram | % immediate dominators [selection of 'String'] -skip java.*|com\.sun\..* &I

Class Name Objects Dom. Objec.. Shallow He... Dom. Shall...
I <Regex= =Mumeric= =MNumeric= =MNumeric= =Mumeric=
@ <ROOT= 1 76,225 0 1,829,400
‘@ org.eclipse.mat.snapshot.model Field 36,603 36,603 878,472 878,472 i
¥ org.eclipse.mat.snapshot.model.FieldDescriptor 14,516 14,516 348,384 348,384
& org.eclipse.osgiinternal.loader.classpath.ClasspathEntry 69 13,993 2,208 335,832
& org.eclipse.osgiinternal.loader.EquinoxClassLoader 229 13,359 21,984 320616
& org.eclipse.ed.uiinternal workbench.E4XMIResource 2 3,806 256 91,344
@ org.eclipse.care.internal. registry.ConfigurationElement 287 2,507 13,776 60,168
@ sun.netwww.protacol.jar.URLarFile 3 2,155 240 51,720

B MESE RE Pk P I —17, sl 3LF 36,603 4 Field X R, fRIE T 36,603 4> String XI4
RIAF%, B Field XTSI — String. Field Xf 9 5 FI 2% [A] 2 878,472, T dominate FIXS 4 i FI ) 9 A7
/2 878,472,

1 FRATT AT AR LR R B shallow size SR HWiHe TR M0y . ANid TR &, £
immedia Dominator 4553 Ff IR AT 51l A4 R 11 retained size. 7T LA A 47 83K 8 Show Retained Set it
SRR R H R retained size.

ZEILR ) ROOT FRAR I A LA HABATATH R dominate AR R . X B GATE LIS, Xk
X RAT BL AR 5 IR FFAEVE, ONTE S Bk B 2 0k AR 0 0 X B8 0 R 2848 18] AN A ) GCRoot - 1
Dominator Tree _[iX & ROOT X G B2 MR A

i Overview Nl Histogram = immediate_dominators [selection of 'String'] -skip java.*lcom\.sun\.* &2

Class Name Objects Dom. Objec... Shallow He... Dom. Shall...
3o <Regex- <MNumeric= =MNumeric= =Mumeric= <Mumeric>
® <ROOT= 1 76,225 0 1,829,400
3 org.eclipse.mat.snanchat madal Fiald A AN2 2R ANT a7a A72 878,472 :
@ org.ecipse.mat.sr Objects d List objects * 48384
@ org.eclipse.osgiir Dominated Objects » Show objects by class » Basgan
@ org.eclipse.osgiir Colurmns. y %= Merge Shortest Paths to GC Roots * B20616
@ org.eclipse.ed.ui.internalworkbench EAXMIREsOUTCe Java Basics * 191,344
3 org.eclipse.core.internal.registry.ConfigurationEleme Java Collections > | 60,168
& sun.netwww.protocol jar.URUarFile Leak Identification » | 51,720
@ org.eclipserseservices.clientserver.messages.Systel e Immediate Dominators 50,448
org.eclipse.emf.ecore.xmuimpl.Stringsegmentiblem = Show Retain Set ,
® org.eclip f iimpl.StringSegment$Elem = Sh ined 47,976
org.eclipse.core.commands.Comman Co » !
@ org.eclip ds.C d py 46,728
@ org.eclipse.core.dnternal.preferences.InstancePrefen Search Queries... 46,656
@ org.eclipse.core.runtime.spi.RegistryContributar . ) ) ) 45,480
. . . Calculate Minimum Retained Size (quick approx.)
@ org.eclipse.ed.ui.css.swh.dom.preference EclipsePref e e e e et 5 45,000
. . t it
C] org.eclipse.core.runtime.Path alcuiate Frecise netaned size 41,064

wn EEpTs, AT PLEN A RS H U5 1A dominator X RESE R, WA LI A # dominate X R E S
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Group by Value
% value XX REFAT 7321
A&

XA REAE TR RAVEXS A — AR P AT 0 4, AR AT EME (MY TXTR  toString () 1
5, A LRXN R KGR ERE) KX R 2R —Hh. XA BT XS se ] (4 247 704

S

ZH iR

objects EE— HEAE AT 2 %

field —ANAIED. BT DA O G — AN R AR SR A N PRAT X R AR . B mT DL A
HashMap F£] modCount J& 14K %} HashMap X R EHEAT 40 2H .

Path to GC Roots

FIRAR AL — X REELREF alive.

&

KIL Heap Dump "HATHAENAFR A Z HIXT R, MBI R WEMIX AN SRR alive HYmLAT LLHH] Path

to GC Roots Ifjfit

¥
object Hirxr %, w2 N T e %) GCRoots %12
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-excludes FEE R A AL &, A g rT DLZBS F . 2545 350, —LLs] AN 5] FinT LA
R
-numberofpaths HE IR Pathto GC Roots %1 H

Retained Set

AT IR A BT o B R Fr alive HIXT RIS

SH
4 £
objects 1B —HEHAT I %

Top Consumers

PR IR, A LR S T & A

&

RIRAR H 5 A A7 2 1K) LA H 2 component

SH

ZH ik

objects BLAT A TN G 4R

t —/NRME, A heap WAL, E1F MAT B IX AN BRE AR ELA 9N 53 B
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2. Query Matrix

overview

WA BT A R 5% . Gl MAT 3248 TR IRATAT LA EI A FE 70 dump ST, AT T A A
o FRAZIEX MAT IUA ) Heap Dump i 170 2K:
Histogram histogram %1 T Heap Dump HFTA X 4. 7E histogram HA] LLE BNk
X RIGEE . retained size 1 shallow size. ] LA o 3 Sk 1 B4 7 I
histogram Syt — B AT R IF T — Ak AT LS TR R W kR4 IF
histogram, AT LAE overview H1 i histogram [{IHEHT T .

Top Consumers Top Consumer & #] LA HTML T E iR [B] T 24 Heap Dump HH s K HOXT 1045

B FELAE. BnEds et fr o4
Heap Dump Overview | 7EF]Ff HeapDump )5, & EIM overview 4R 48l J@ 7~ | %F Heap Dump HI#)

(System Overview) HoMr GXEIBIIZ MAT [£] Overview):

> T HeapDump HIR/N, XL AN K HUE
> A LEMLE BRI 4

A LAZE T A2 4T JF Heap Dump Overview 1R 3 :

£ java_pid7740.0001 hprof 2 & HeapDumpSample.hprof

iom %l | E & Q

i Overview E} def Heap Dump Overview W 4
Leak Suspects

System Overview T':'F' C::ump::unents

Top Consu (& open Report.
Run Report..
+ Biggest Objects [Overview)

XA overview HiF FILEE T —A> histogram LA —~ Top Consumer 3 .

Finding Memory Leak - 3R HINFEME

T T DU 5 CL 2 UE BH I R A A ) R A v R T R
1. &% HeapDump Overview (5% F—7);
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2. RS HAGFRZE P CRAXTREFE X 5 group);

3. MERXAFPRIAE;

4. IRSXBLATE BN ARG R, SRR ERFRX PN B R alive .
Memory Analyzer H1[f] Leak Suspect Report il ({545 1F &t Fix 145

TERA I T AT A AR I B L LA )

Dominator Tree £ Dominator Tree H', FEANT f# A 5T CRIUE 7715 RUHIAEIG . K04 Dominator Tree
ERIN 4% retained size HEATHET 1), B DL LECA 5 4R 31 5 F A 8 2 IO IR AN 0 5
U SR TE i E A A AN X G B WA I 2 (B DR T PR N AF L I 2 AR50,
IR & & S Sy | E i e e

Top Consumers Top Consumers JEF&25. FMmE#s AL g T E Wl F R FEE B S5 HNFRZ 1
XA
Paths to GC Roots Paths to GC Roots A B T4 IHTE heap H2UELRIE T HEANKT REIEIE . WHEIER

WMy EEX G (WAL DUEHPATXAII6E. LA H Big Drops in
Dominator Tree Query ( FIHIHEE]) SRR H AT HEXT 4.

Duplicate Classes FIHBINIRZ IR G5 RIEINMBRARHEAT 04, H AR INERF] — K2R
nEas. FHBRER TR BN T AN ER 2 AR

Big Drops in Dominator | iXNIh#E A LLE Query->Leak Identification-> Big Drops in Dominator Tree Query 1
Tree Query A, [FHXAIEET LK ] Dominator Tree H1 N A HERA S . RS RPER
172 retained size 5377 AT FAFAEIR R Z RN R o DUAENAF BN 26
—MEAFER RN R o XL H AL SRS T VF 2 /N R SRBE T R

Leak Suspects Report Leak Suspects Report £Xif]4; 4T T Heap Dump JF22i8 6 H W AAMIR, B Jim 7E 2Rk

PRI 2 ol e 0 38 7T 58 A8 T PR LR

Analyzing Memory Consumption - 43#rH M %

IR UEE F-HAT AT, B4 Component Report /& — /NGRS si. BbAh, W A 0 AT
WA BT i AR AT F I

Class Histogram T Class Histogram S 3EThRE, FFR#E AT LARyE TARRS A 19 RE 2 E6 53
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BEAT I3 M

i Overview | Il Histogram &2

Class Name Shallow He...
- o java.util =MNumeric=
@ java.utilHashMap$Node 6,287,296
@ java.util.HashMap 3,409,152
Bjava.util.HhhMap!iNudel] 3,047,800
@ java.util.Collections$UnmodifiableMap 1,944,640
® java.utilArraylist 1,016,400
@ java.util.WeakHashMap$Entry 858,600

Retained Set

BREMNBFHANTHERES (FRHRIRIIZEL K SRR thirfedks—
SEARAL TS T

Collections query group

MAT F2AE 1) JLNE S R Dh a3 A T 0] LA R A BE X Gt AT 04, Hhin s
EHEAMERR, BEHEEM size. #F HashMap [1) hash (FRMER G, 1]
AZH R (O Java 651 HD

Group by Value

Group By Value R LA3%ZHE E 7B (AE XS X REAT 4020 IXAE B AR TURBAE (K
fgid 2 A HI )

Immediate Dominators

ERDHFENAIRZ TS0 25, T UMEHA] Immediate Dominator % Hi 2
PR IR B T B RAEIE . A A X AN I A AT DAk —265@ A AL EL BN java.*
X e,

-ckip java *|com’,.sunt, ¥

oaL

B i UL IR R 2l A A7 10 2K

> RECRIEREAR Map SHIEAN, FENAFTRE TEIA LA
251 list 5 HashMap. f#F oQL 7] LR FFa 4R H AT 4 O i 2 B
SR
SELECT * FROM java.util. ArrayList WHERE size=0 AND modCount=0

> KEMITIREYE, s fHE charll, W FRBMEF5E7R T Qa8
OQL X 745 i FEATHRAE «
SELECT * FROM java.lang.String s WHERE s.count >= 100

SELECT * FROM java.lang.String s WHERE toString(s) LIKE ".*day"
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3. 0QL iE¥:

Memory Analyzer H— NN BRI S EWHIES (0QL), ZIRATATLUEH A E X2 saL iE & & if] Heap
Dump. R FEEEIBMNE. MR AICFELT. HRABEMNEFR TB . A& miEEm .

SELECT * FROM [ INSTANCEOF ] <class_name>[ WHERE <filter-expression>]

SELECT F4]

select TH] 15 T 2 M Heap Dump AT THMFLE(E B . BN R PL LN Y outgoing reference AJ DL F
g S

5

SELECT * FROM java.lang.String

select 45 B FE

IR, AT LR R R P — B AR

SELECT toString(s), s.count, s.value FROM java.lang.Strings

A LR AERE BRCAELIR R R ok, T DU A B ARt — B i e i
TAF L Java JRIESON RTEFLMER “@” 75

SELECT toString(s), s.@usedHeapSize, s.@retainedHeapSize FROM java.lang.String s
SR ANEA K& 1 A B e AT DA

Property Accessors - J&PEVRIX— U] /L85 KR ER PSS

EaAERERIZ

ATLMEH] “AS” SRAE F 5 BUI 44 -
SELECT toString(s) AS Value,
s.@usedHeapSize AS "Shallow Size",
s.@retainedHeapSize AS "Retained Size"
FROM java.lang.String s
f /1] AS RETAINED SET S48 7R IRIUE FEAI NS B 1 retained set:

SELECT AS RETAINED SET * FROM java.lang.String
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B E WA 53R

181 OBJECTS BTt select F-4) o (1 £ 1) T4 R 5kt 2.

SELECT OBJECTS dominators(s) FROM java.lang.String s

dominators() BR £ 173 [FME & — AN GAH . RIEIX A% 25 1 IR 45 SRt o — A R st 3@ 3 A
OBJECTS K, ffi oQL ¥ ifigh RiLN— M RIIER.

AREAME, BASLEIEF 1. AMEH OBIECTS KHE T :

I Owverview  wd OQL &3

ELECT dominators(s) FROM java.util.HashMap s

dominators(s)

H Regex:=

::I
[l@226e07e7
[l@7c31ed10
[l@gaatals
[l@efebecdl
[|@2de88f64

B

1 F] OBJECTS &4

I Overview mi OQL &3
ELECT OBJECTS dominators(s) FROM jawva.util.HashMap s

Class Name Shallow Heap Retained Heap
3% <Regex> =Mumeric= =Mumeric=
[c1} java.uti.HashMap$MNode[16] @ Oxeac16938 a0 192
@ java.util.HashMap$MNode[16] @ OxeaciB5d78 a0 168
[c1} java.uti.HashMap$MNode[16] @ Oxeacl6730 a0 168
@ java.uti.HashMapiMNode[16] @ Oxeabc87b0 80 L}EEE
[c1} java.uti.HashMap$MNode[2] @ Dxc5d66840 24 208
@ java.uti.HashMapiMNode[2] @ Owxc3dBa670 24 208
[c1} java.uti.HashMap$MNode[2] @ Dxc5d66470 24 208

—EHETE-
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1% F DISTINCT 4%

DISTINCT S5 Fl TR [l —AE E, B0 B2 g B A

SELECT DISTINCT * FROM OBJECTS 0,1,1,2,1336

“0,1,1,2,2,1336” X JL DRI MAT SENT IR IR R (MAT 9T Bk & S 15,
OBJECTS <t MK X AN K785 & X REES, DISTINCT KB/l 7 R E T4E. Frl&imgs R &Y
MPIE S

1E select ‘v~ 404 18 Fil DISTINCT OBJECTS <7 1] LAk iR 22 5 5 (-

SELECT DISTINCT OBJECTS classof(s) FROM java.lang.String s

BRI A classof ()i [l fi) 52—~ Class X R, Fos HERA RIS P iR 8 5 G MR 25 . OBIECTS X
FH4 classof () (IR 0] 45 5 Ry BARTE X 5, 1M DISTINCT et 7 og i 7 228 TAE, Rbix 4 N &R [m]—
ATILR

RIEA BEREM B, MAT1.4)

A LAE select TRIFAEIRIER, WIEFR & PHE:

SELECT s.@objectld, (s.@objectld * 2), ("The objectIDis " + @objectld) FROM OBJECTS 0,1,1,2s

£ MATL.4 H ELSCRPRIBAM 7AW 1. BERNREATRESH EMAES.

FROM # 4]

e R

from 7] 58 X T BAEMBLE E AT E I ERAE . AT DS LN AR R — Py e e BRI K.
1. Bk

SELECT * FROM java.lang.String

2. B —ANUTECE A 1 R IA 2

SELECT * FROM "java\.lang\..*"

3. EIEM—AKRIE N AE L

SELECT * FROM 0x2b7468c8
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4. Ay RUEE 2 A AR R
SELECT * FROM 0x2b7468¢8,0x2b74aee0
5. FLLEEZER— DRI ID:
SELECT * FROM 20815
6. thr] Ll 2 AR R 1D:
SELECT * FROM 20815,20975
7. W T
SELECT * FROM ( SELECT *
FROM java.lang.Class ¢
WHERE c implements org.eclipse.mat.snapshot.model.IClass )
XEABWEARE] T heap HHIE M S, 1F where T IWTtH 2 LK), AN Heap Dump HH]
RE 2 A E IR S ST AR U java.lang. Class S B — BeAUR E SR A (28 L A int.class B % Integer.TYPE,
N HE A TE AT AL R RO, X AKTE R B T 1Snapshot X 4 B — AN T

SELECT * FROM ${snapshot}.getClasses()

49,4 subClass

f8i ] INSTANCEOF S8 7 1] LIKE T2 B0 R B N A ) 45 2R«
SELECT * FROM INSTANCEOF java.lang.ref.Reference
XEABAI A 45 FL 5 T WeakReference Fll SoftReference (% % LA K JLAth it 52 o A AIX AN #R 4k
7K H java.lang.ref.Reference. i Ffl T {35 61 AT LA B[R FE R BOR -

SELECT * FROM ${snapshot}.getClassesByName("java.lang.ref.Reference", true)

B G K — BRI AR R K

AR ALK — LU ARAE A (A FE, T LA OBJECTS S A LU 30 T 7 s e it 4.«
1. Bk A:
SELECT * FROM OBJECTS java.lang.String
A 45 L — A Class X[ %, java.lang.String [l Class %f %,
2. B FEAKTRIE N AR P L
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SELECT * FROM OBJECTS 0x2b7468c8

3. AN G E L

SELECT * FROM OBJECTS 0x2b7468c8,0x2b746868
4. EFEANRTRE ID:

SELECT * FROM OBJECTS 20815

5. I ZAMRREID:

SELECT * FROM OBJECTS 20815,20814

6. I R

SELECT * FROM OBJECTS (1 + ${snapshot}.GCRoots.length)

H 31 #h5e
OQL BB HAAA . KABIERS FRA RIERIT LN EE 4.

WHERE £ 4]

>=,<=,>,<, [ NOT]LIKE,[ NOT] IN, IMPLEMENTS (SRZRBIHIERF)

where FHJH THE AW KA, AT ERBGE N E WS R DRER. 0N BRI e g .
BAERT R0 ol 2 20 T 43 € HI U -

SELECT * FROM java.lang.String s WHERE s.count >= 100

SELECT * FROM java.lang.String s WHERE toString(s) LIKE ".*day"

SELECT * FROM java.lang.String s WHERE s.value NOT IN dominators(s)

SELECT * FROM java.lang.Class c WHERE c IMPLEMENTS org.eclipse.mat.snapshot.model.IClass

SELECT * FROM java.lang.String s WHERE toString(s) = "monday"
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AND

SELECT * FROM java.lang.String s WHERE s.count > 100 AND s.@retainedHeapSize >s.@usedHeapSize

OR

SELECT * FROM java.lang.String s WHERE s.count > 1000 OR s.value.@length > 1000

EEAAT AR TSR, HREA T, TSR % T R
FHERER

7~ T Boolean, String, Integer, Long, Character and null {5 214 = A% FH «
SELECT * FROM java.lang.String s
WHERE ( s.count>1000 ) = true
WHERE toString(s)= "monday"
WHERE dominators(s).size()= 0
WHERE s.@retainedHeapSize >1024L
WHERE s.value != null AND s.value.@valueArray.@length >=1 AND s.value.@valueArray.get(0) =j'

WHERE s.@GCRootInfo !=null

Property Accessors - JBIE5IA
T5 IR X R K field

LT RXT R field R ZEH —A4 “.7 755

[ <alias>. ] <field> . <field>. <field>

alias, 44, ATLATE from FAJHE X, PLRRMRIX So AR, oaL 2 ERINELEN field
N ARTRE R fields T f—A . fields #i/& Heap Dump ' java X} %[ )@ . ATLAME A oaL (1 H sh#h sk #
Object Inspector KA HXF G [ FTAT fields.
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i} A Java Bean JB 1%

[ <alias>. ] @<attribute>...

Memory Analyzer FI7 —SBRERR N 42 B ATH Memory Analyzer “E i, FHIR 37~ Heap Dump FFHIXT %,
AR AR BN R EAEH oaL Vi AR EXN KRR LMEH “@ 7 #55 . JRZ X R I &M T LAER] Bean
Inspection Kf#HT. FTLAE oQL (¥ H b 2 ThRE K& H % WK bean ZFK. FRAWIIH T — L% WK &

e
HE N A H B 4T | I0bject objectld % ID
0 5
objectAddress X RAE N A7 ) bk
class MBS
clazz XA IClass, A LAZ7% classof(object)
usedHeapSize shallow heap size
retainedHeapSize retained heap size
displayName display name
Class object IClass classLoaderld Fn#4s 1D
AT AT £ 2H |Array length BHK
BRI | IPrimitiveArray valueArray BUAE
SIHZEAIH | 10bjectArray referenceArray AN R CIn A RKTE, A2 mxt
FAHdb) o Vi) — AR E 70 R AT LS
get(). BHg  FAf 0t GnT LS A OBJECTS
KT
WH Java 5k

[ <alias>. ] @<method>([ <expression>, <expression>])...

X HL 7R P FR R R E X SR . RS “()7 94 oQL Ke<method>INfEE —
java J5 LM o RN A SO R EBEAT (. RS 7t IR R R R AT i
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${snapshot} ISnapshot getClasses() —MTEEES
getClassesByName(String | R[S
name, boolean
includeSubClasses)
Class object IClass hasSuperClass() SR IR A TG R
[[] true
isArrayType() T 2R 28 e MO 2R R A
LR true
HE AT S |Object getObjectAddress() —ANRKEERE , RomxT
R I¥ ik
HERA IPrimitiveArray getValueAt(int index) MEZH H EUE
Bl sl 51 2% (List, @i | [ or List get(int index) MBI R list T EUE
S 3RAT)
ik e

£ Memory Analyzerl.3 [z ULJ& BURRAS Y, wT LAME IR 51 BV A snapshot A FIAIZH DA Js S 7 ik iR [l
(¥ Java $4187 Java List. 51 L 0 k¥, dREAN A, sUR SHMER VR, R EME Y% .

£ Memory Analyzer1.4 H SEVEXTEALREAT UL AU At AT LUK AEAE H [indexd, index2], 14
index1 Al index2 #RAEVS I X RPN . WIRRSHEN I, SR WAL R 4A, i1 sl 25 ) £l
R — TR

M E BRSO AP EUE

SELECT s[2] FROM int[] s WHERE (s.@length > 2)
XA AGE T MATL.3 K PUG FIRRAS
SELECT s.getValueAt(2) FROM int[] s WHERE (s.@length > 2)

XA IEM T A A . IR R T T RE RN 3 1 int[EZ PRI N 2 TR
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M 5| RS AP EUE

SELECT s[2] FROM java.lang.Object[] s WHERE (s.@length >2)
XA 77 & T MAT1.3 K LS FIRCA . s[2]/& — 10bject XT 4, BT LAt AT LA 7)) field A Java Bean
JE Pt
SELECT OBJECTS s[2] FROM java.lang.Object[]s
77 A& T MATL.3 Je UG IR . 1X i A) {8 T Objects JeB 7, 44 3es Ui af Rk 1
—NATLUE Tree MLFEIVI I 0 R X AR AT 2 FAEH where )5 i T RE R K AW TR [E] null
(ALZE, R OBJECTS Ak~ AEH Heid P2 v 1 BBk id T 3% [F1 Ay null (45 5
SELECT OBJECTS s.@referenceArray.get(2) FROM java.lang.Object[]s WHERE (s.@length >2)
M RGEH T MATLL K2 JERRA . X 5B R T G KE 208 3 1 Object[IFAMZRGIN 2
ek, BN TRMZE MBI L. 5 8] OBJECTS bl 7K 2 B3 At 4 .
SELECT OBJECTS s.getReferenceArray(2,1) FROM java.lang.Object[] s WHERE (s.@length >2)
XA AEEH T MATLL RZJEHIRA . IXFAEAI I KEEE 0 3 1) Object (AT T V1 Fr, V)
ARG 2 FFR, BRI T KN 1 s, RIEFE— MR CRER KN 11 long[BUH MBI . 5
{1} OBJECTS K 7Kt Z B R R

B R B IR B java HeH

SELECT s.@GCRoots[2] FROM OBJECTS ${snapshot}s
XA AGE T MATL.3 K2 S5 IR .
SELECT s.get(2) FROM OBJECTS ${snapshot}s WHEREs.@GCRoots.@length >2

XAy & BT MAT BT A .
B I B 5 ¥R 9] B Java List

SELECT s.@GCRoots.sublList(1,3)[1] FROM OBJECTS ${snapshot}s

X A7 G T MATL.3 K BUS FIRRAS .

SELECT s.@GCRoots.sublList(1,3).get(1) FROM OBJECTS ${snapshot}s
X7 & H T MAT (T A
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oaL WE R

<function>( <parameter>)

W E AR

toHex( number )

% 16 AEHIITEIE T

toString( object )

RIE AR, B — A AT R

dominators( object )

TR R BRI R

outbounds( object )

H AR R 51 ) i A HAd s 5

inbounds( object )

SR HARXT R A X R

classof( object )

SR EHES

dominatorof( object )

AH RO ERAGE, R R E-1

eval( expression )

(fE MAT1.4 F1528) (Experimentalin Memory Analyzer 1.4) Xt & #k ik k4T

BEIFRESE R . XA R S S5 R AT VT R VR T E

BNF for the Object Query Language - OQL BNF Ja =,

SelectStatement HEES "SELECT" SelectlList FromClause ( WhereClause )?
( UnionClause )?

SelectList = (( "DISTINCT" | "AS RETAINED SET" )? ( "*"
"OBJECTS" SelectItem | SelectItem ( ","
SelectItem )* ))

SelectItem 1= ( PathExpression | EnvVarPathExpression ) ( "AS"
( <STRING LITERAL> | <IDENTIFIER> ) )?

PathExpression = ( ObjectFacet | BuiltInFunction ) ( "."
ObjectFacet | "[" SimpleExpression ( ":"
SimpleExpression)? "]" )*

EnvVarPathExpression = (- "$" "{" <IDENTIFIER> "}" ) ( "." ObjectFacet |
"[" SimpleExpression ( ":" SimpleExpression)?

ll]ll )*

ObjectFacet

te= ( ( "@" )? <IDENTIFIER> ( ParameterList )? )

ParameterList ti= "(" ( ( SimpleExpression ( ","
SimpleExpression )* ) )2 ")"
FromClause =
76
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"FROM" ( "OBJECTS" )? ( "INSTANCEOF" )?
( FromItem | " (" SelectStatement ")" )

( <IDENTIFIER> )?

FromItem ( ClassName | <STRING LITERAL> | ObjectAddress
("," ObjectAddress )* | ObjectiId ( ","
ObjectId )* | EnvVarPathExpression )
ClassName ( <IDENTIFIER> ( "." <IDENTIFIER> )* ( "[]" )* )
ObjectAddress <HEX LITERAL>
ObjectId <INTEGER_LITERAL>
WhereClause "WHERE" ConditionalOrExpression

ConditionalOrExpression

ConditionalAndExpression ( "or"

ConditionalAndExpression ) *

ConditionalAndExpressio

EqualityExpression ( "and" EqualityExpression )*

EqualityExpression

RelationalExpression ( ( "="

RelationalExpression | "!="

RelationalExpression ) )*

RelationalExpression ( SimpleExpression ( ( "<" SimpleExpression |
">" SimpleExpression | "<=" SimpleExpression |
">=" SimpleExpression | ( LikeClause | InClause )
| "implements" ClassName ) )? )

LikeClause ( "NOT" )? "LIKE" <STRING LITERAL>

InClause ( "NOT"™ )? "IN" SimpleExpression

SimpleExpression

MultiplicativeExpression ( "+"
MultiplicativeExpression | "-"

MultiplicativeExpression ) *

MultiplicativeExpressio

PrimaryExpression ( "*" PrimaryExpression | "/"

PrimaryExpression )*

PrimaryExpression

Literal

"(" ( ConditionalOrExpression | SubQuery ) ")

PathExpression

EnvVarPathExpression
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SubQuery = SelectStatement

Function = ( ( "toHex" | "toString" | "dominators"
"outbounds" | "inbounds" | "classof" |
"dominatorof" ) " (" ConditionalOrExpression ")" )

Literal = ( <INTEGER LITERAL> | <LONG LITERAL> |
<FLOATING_POINT_LITERAL> | <CHZ—\RACTER_LITERAL> |
<STRING LITERAL> | BooleanLiteral | NullLiteral )

BooleanLiteral = "true"

"false"
NullLiteral = <NULL>
UnionClause = ( "UNION" " (" SelectStatement ")" )+

4, BHEBEWTH

memory Analyzer $#2fL T

A UAE T RA T f s B £ — A Bl T RAAT &)
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E base.hprof &2
i fw B E-S AT B S

Il Histogram 3% i ’
Sh bjects by »
Class Name PR e Retained H
T ks Path To GC Roots »
bt h Paths to GC R
© charl] %=  Merge Shortest Paths to oots 18.864.024
. . i »
@ java.uti.HashMap$Node Java Basics 23,592,128
@ java.lang.String Java Collections » 17 085 T7E
@ java.util.HashMap$Node Leak Identification » Big Drops in Dominator Tree
: : Immediate Dominators Component Report
@ java.util.HashMap
; = Show Retained Set Find Leaks
] int[]
© bytell E&  Search Queries.. Ctrl+Q fopis snsent Rerbn
& java.lang.Object]] | Top Consumers
; : ; Hist Ctrl+H »
& java.util.Collections§Unr B ! 2 6,729,160
@ java.lang.Stringl] 9,458 931,968 2,220,328
3 java.util. WeakHashMap$Ent 21,553 862120 2,155,048
I P ry
& org.eclipse.core.internal.registry.ReferenceMap$s... 16,741 BO3,568 834,320
@ java.util Arraylist 30,866 740,784 8,180,240
@ javalang.ref WeakReference 16,663 533,216 533,218
& org.eclipsejdtinternal.ui.text.spelling.engine.Abstr... 24,686 394,978 995,976
& java.lang.reflect Methad 4,438 390,544 726,424
® org.eclipse.osgi.container.ModuleCapability 10,846 347,072 4,192,256
& java.util. LinkedHashMap$Entry 8,024 320,960 838,784

TE N RS A IE ] DLAE ) S 25 (History) T tHA] DU “Ctrl+Q” 41 &8 Pl FT - Al ik 6 2% (B
AT DUE R RS B Y “Search Queries...” TD:
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ol History

2k array fill ratio java.*

Ti Il histogram

T component_report_top
% List objects
D

IF| with incoming references - List the selected objects.

(4]

L4 with outgoing references - List the selected objects.
Lt show objects by class
L¢ ® by incoming references - List the selected objects, grouped by class. |

L @ by outgoing references - List the selected objects, grouped by class.

Prints a frequency distribution of fill ratios of non-primitive arrays.

The fill ratio is the proportion of non-null elements in the array. The arrays
are then accumulated into as many segments as parameterized.

This query works only on object arrays because primitive arrays cannot have
null values.

Arguments:

objects

The array objects. Non-array objects and primitive arrays will be ignored.
-segments

Mumber of ranges used for the frequency distribution.

Command line usage:

array fill ratioc =objects= [-segments <segments=]

e —————————— e —— — —
B FEAS I — N AME, FERIAME T J5 7] LA 2 P se AT R i . 7800 L& T 7R A ml
B, FH T 02K, HikE 7 AEWE, A BUE TR B TR AWK TEAIEA . iR B
TEHNSHEL.
AT PATE A B B rp PRI AT IT “Search Querys...”s IXE AT DL 2 24 BT #0507 RO EDA, EAMETT B
BRI A BE R .
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£ base.hprof 2
inlEw @ E& QBB -d-]| &

Il Histogram &3
Class Mame 5bject5 Shallow He... Retained H...
> <Regex= =Mumeric= =MNumeric= =MNumeric=
C] java.util HashMap$MNode 208,887 0,683,744 23,592,128
@ charf] 184,380 18,864,024 18,864,024
(9 java.lang.Strin 185727 2797563 17052776
@ bytel] ST ) 3,409,152
@ javautiHashMap ~ Show objects by class > 5 28,057,456
@ java.util. Collectior ?: Merge Shortest Paths to GC Roots > 3 6,729,160
@ java.util.HashMag Java Basics > B 26,004,624
@ java.lang.Object[] Java Collections > D 25280712
| 9.0
@ java.util. Arraylist Leak Identification | 8,180,240
@ intn % Immediate Dominators 2] 3,426,408
® org.eclipsejdtint = Show Retained Set il 005,976
g-eclipse;
3 java.util. WeakHas Copy > D 2,155,048
@ javalang.Class % Search Queries.. | 9,283,592
® arg.eclipse.core. ] 834,320
. g-=clp Calculate Minimum Retained Size (quick approx.)
@ javalang.refWea . ) . i 533,216
i . Calculate Precise Retained Size |
@ java.util.HashSet b 3273144
3 org.eclipse.osgi.c Columns... LI ] 4192,236
g.eclipse.osg
@ java.util jar.Attributes$Name 9,661 231,864 234 548
Il Histogram &3 |
Class Mame 5bjeu:ts Shallow He.. Retained |
o <Regex= : : i
@ java.uti.HashMap$l9™UP byl ~
@ charl] Java Basics
(@ java.lang.String Group By Value - Group objects by their string representation.
@ byte[]

@ java.util.HashMap
@ java.util.Collections!
@ java.utiL.HashMap$E
@ java.lang.Object(]
@ java.util ArrayList
® int[

MR —DEWHSERIE, WAL T IXADER UG N H o /£ % 12 DSIERE S
. K b ESH AR R . £F 0 BT RRDENSHIER, £ a0 MR UEH
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P A A TR AR -

Collection Fill Ratio
; (1) Enter a class name pattern (java.util.*) F‘&
|| Argument Value
/| objects c] @
I [linclude class instance (if defined by a pattern)
| more options..,
||| -segments 3
| -collection
d | -size_attribute
| | -array_attribute
g
I
« @ Finish Cancel
I

Prints a frequency distribution of fill ratios of given collections.

The below mentioned collections are known to the query. One additional custom
collection {e.g. non-1DK) collection can be specified by the "collection”, "size_attribute”
and "array_attribute” argument.

Known collections:

java.util. ArrayList

java.uti.HashMap

java.util.Hashtable

java.util.Properties

java.util.Vectar

java.util. WeakHashMap

java.util.concurrent.ConcurrentHashiMap$Segment

Arguments:

BEHSH

UWIETSCHTYL, W DME SR DA S S B
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%
Collection Fill Ratio B
(@ Enter a class name pattern (java.util.”) —A
Argument Value o
~objects (c] ®
@ ©)
- ®
[Jinclude class instance (if defined by a pattern)
[Jinclude subclasses (if object is a class)
[Jinclude loaded objects (if specified object is a classloader)
[[Jas retained set
simple mode...
-segments 5
i umber of ranges used for the frequency distribution.l
-size_attribute v
< >
@ Finish | | cancel |

WRZHUHCT I AR ER . B AISRORAE BAR AL TR SRR HE . X IEHE R B X R T 2N S
FERIAAN G B E RIS 24 R s . A IHMRIE & T ZA%3% — AU RS 5, e T DU 2 500 1 HE A

#J simple mode Fl advanced mode. | &/& simple mode, LA Pattern BTG T X %20

Collection Fill Ratio

Enter a class name pattern (java.util.”)

Argument Value

objects (c]
[Jinclude class instance (if defined by a pattern)

more options..,

Pattern i&¥E

Pattern SCRFEBCATEFE: (L{, V- S ,1}) 2 *and +.

Pattern ifvk T

[abc] a, b, BE ¢ (BRI 70O

["abc] Br 1 abc DIAMIERE TR (HERRT 2O

outbounds( object ) S A AN 5

[a-zA-7] a—z B# A7, RIFFATI 76

[a—d[mp]] FRHEH e, B ] U AR IR [a—dm—p]
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[a-z&&[def]] d. e BUH £ (BUE4E)

[a-z&&[ bc]] a~z A1 FB——Fr T b M c: [ad—z] (HEFRTE)
[a—2&&[ m—p]] a—z (A FRE, AEFE mp: [a-1g-2] (HEFRIE)
\d e [0-9]

\D JEHT: [10-9]

\s THFR: [ \t\n\x0B\f\r]

\S FEEZHFERF: [C\s]

\w AFE TR AT = 597 745 [a—2A-Z 0-9]
\W AEATHE AR A [ \w]

fE advanced 20 R, A LM# A Pattern. Xt Giihib Al oQL iEA) € XS HN R . FFEHE T i R SR AT B E
SR 7R TSR R

Collection Fill Ratio i
€3 Please provide a pattern, an object address or an OQL query _&

”
@
@
dui) @
] imd by a pattern)
[include subclasses Uif object is a class)
[(Jinclude loaded objects (if specified object is a classloader)
[]as retained set
imple mode... [} v

ARS8, ST UR Pattern. W RHLIESHE 0L iEA). MIASERUR, KRR 2 A
—FTHIAS L KT LA S N B

ot 5 Hh bk R
SR bl R — AR R . kB E DL ox JFsk, Ebln: 0x36d99c88.
5. B4 Ui BH

FE MAT A8 T PRGESE AT+ T DA 2] — N EFR U . TR PR R T — L85 DL B xR
Kbr | i
| B
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C FE R BEAT 43 UL S

C BT P R SE], o Ee R T GRANREE, HEEER

C BRBAT Sl AE e AR R T (EANRWE D

#H | a

i Ak

ESAES

(@] SIS ERITE

= Heap Dump

@ XiF Gk

W FAbXT 5, AEEN R B ER REEE BN R
X SR FAR B i AR

T | SRR %

[ | R BIATRR

& | M5 E—A GCRoot
TH A BEE B B bR

%= | dominator tree

E5 | query browser

= Retained set E{# Customized retained set

kel | BATIRE

B ek, A Ah Heap Dump #HATLLAS

al CAE 5 B e A s

T retainedsize

%= | immediate dominators ( EL 30 )

[]] Heap Dump H.J7 &

T | AREMRHAH

= Paths to GC Root

3 | SH RS

O | AfEHbEE R %
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- Filter, JTJE#%

ool oQL 7 44 %

: shallow size B{/& heap size

2| A ThRE R

G| [E5E AT Inspector HLE

© | ATRERHEREE OfE—EAAD

%o | AT, e BRI TS O80T ok, SUFRE R LY R
E | I ERRGME

i $TIF Overview [H#

S | $TFF HeapDump

M CHATIF Heap Dump
= Finalizer K%
F | Sl Ay St
W | S html S
PR

B | il 7R R AT AL, BT M ZEI0E 2 Heap Dump {RAFFE i
S | ViR, BOEMZITH LM Heap Dump SCEFHEAT LAZEIX HL5 51
& Heap Dump 1%

E | MG EBME. PR RIS S

]

HixH&E. BeriR LR E] MAT 1 Bugzilla

6. BTG ME]

R A& — L ff B Memory Analyzer 1)/NT5:

ikl e
Pt Ctrl+Q: T FF 03058 55
Ctrie: $TIFAEHIILR
Alt+l: $TTF bR ]
PR 5 By BSR4 Sk LB N T YO AR BRI SRR N A
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UNTRTE R D ATz

i Overview | Il Histogram 3

| iaw Objects Shallow He.. Retained H..

3¢ <Regex= =Mumeric= =Mumeric= =Mumeric=
@ char] 184,380 18,864,024 18,864,024
@ java.util.HashMapiNode 208,867 6,683,744 23592128
L C] java.lang.5tring 155,732 3,737,508 17,952,776
[C java.util.LHashMap$Node[] 57,081 3,643,368 26,004,624
C java.util.HashMap 72,077 3,459,606 28,057 456
@ int] 29,626 3,426,408 3,426,408
] byte[] 79,211 3,409,152 3,409,152
3 java.lang.Object(] 39,185 2102320 25,280,712
(3 java.util.Collections$UnmadifiableMap 60,776 1,044 332 6,729,160
(] java.lang.5tring[] 9,458 9381,968 2,220,328
Gjava.util.WeakHashMap$Entry’ 21,553 862,120 2,155,048
® org.eclipse.core.internal.registry.ReferenceMa... 16,741 803,568 834,320

WERIREKE tree PAFETIEMNEIAT. SE RPAIELT, S ®HE 7 AT F#%
Enter f HI Al 4 A SEFLIN o m DA 22 B BRI o A2 R T A B b R R — AT
“(filtered)” BMRAE AT HOL JEASLIER 1.

T 3CFH, — A E RIS AT AR il g .

XTHeT A, w DA S A Dy e

> [Ef&: 100..10000 5%# 10%...100%:;

> KFHH: >1000 8#>=5%;

>  /NFHE: <=10000 5(#<90%.

i Overview Nl Histogram 22

Class Name Objects Shallow Heap Retained Heap
o tjav >10000 =Mumeric=  4000000..20000000
@ java.lang.String 155,732 3,737,568 17,952,776
@ java.util.Collections$UnmodifiableMap 60,776 1,944,832 6,729,160
@ java.util Arraylist 30,866 740,784 8,180,240
@ java.lang.Class 19,048 230,984 9,283,592
Z Total: 4 entries (19,035 filtered) 266,422 6,654,168

(AFIA 2 3RAE Shallow Heap HP S5 el i 8 U A0S 248 4= 8 4 2 45 0o B )

Note L1l FH )
R

Notes HLFE < H BB Gk H A IR . 12 cerl 8, FA s B SIT It
— AN,
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7 *Motes 2 | . Navigation History
@xc106c8

List objects * |4 with outgoing references
Show objects by class > [Pl with incoming references
2 Path To GC Roots -
%= Merge Shortest Paths to GC Roots ]
Java Basics -]
Java Collections ]
Leak Identification »

1E Note #i A1

7t Notes #LEIFT oQL [HIAR H AT LAME A Ctri+z B0 Cerl+Y SCBLRUES /14

oaL [tk H
Undo/redo
SHIBBINEAR | A ctri+C mTDURE N A SR BTERR R, S0 N B ATIHE DR SR () 45 44

Clas=s Name | Object=s | Shallow Heap | Petained Heap

Java.util HashMapiEntry[] | 28 | 123 _z00 |

Java. lang. Stringl] | 47 | 132 _9E8 |

|_ ________________________________________________________________
EIYZFTIT | /£ Heap Dump History #LEHEEE 2 & 4TI 1 heapdump o AT DS A B3 R4
11 Heap PRIXLE dump:
Dump E% Heap Dump History &1 = O

Recently Used Files

@ ChUsers\robin\Desktop\ il base.hprof

oD U ugins

L Lo B ugins

Explore in File System
3 Delete Fle
Delete Index Files

AT LLIR M SO 248 R History #LEIHIER . 3@ 1S 43 FH Explore in File System TJ LA

£ 2| Heap Dump SCIFLE T RGirH AL E
P editor e | A B AT CAT I TR TR AT DA FH Ao Bl HOR S BRI SE T AR
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£ basehprof 2
WS w BB (A D s

i Overview | Il Histogram | il Histo li

Close
Class Mame Objects Clase Others
—+ = M 1
5 =Regex= =Mumeric= Close All

{9 charl] 184,380 ———

FEFTIF TR 2 (5 DL R I EH A .

%€ Inspector

ML

Object Inspector # K JE /R T HAXT REANTT. (R ERIMELR T & b RArbhri 2
(Rr%F G AW AR A . T LA s Inspector #EEI4T EJ5 1 Link with Snapshot 4% #1144 2 [l
E T K. #FE Window->Inspector T L 4T —ANBT 1 Inspector. S B AT DL P A
Inspector 4l H X R AT ELAL

[Z Inspector &2 ke B | & basehprof ¥

@ Oxc211f9d0 Link with Snapshot [Pz @l | ¥E ~ & ~ | Q
[l EclipseContext

# org.eclipse.ed.core.internal.contexts I Overview &2 | il Histogram

class org.eclipse.ed.core.internal.contexts.EclipseContext @ 0... + Details

@, javalang.Object Size: 64.6 MB Classes: 19k Objects: 1.5
[8] org.eclipse.osgiinternal.loader.EquinoxClassLoader @ Oxcl8...

4.

31156 (shallow size)
11837 264 (retained size)

o ho GC root

~ Biggest Objects by Retained Size

Inspector 1
HH value ik

S

Inspector ¥ B H R T X R AIVEL(S B Inspector ALK H T value SEIHRNFH T MAT
LR ER T RS HE R S E R 1 -

[ Inspector &2 & = 8 |8 basehprof 2
goxcm:afgo ionl e | E R @ v ed |
String

i javalang i Overview | il Histogram | [4] list_objects [selection of 'String’] 32

) class javalang.String @ Oxc0c7db78 Class Name Shallow Heap  Retained Heap
@ java.lang.Object ¥ <Regex= <Numeric= <Numeric=
(8 java.lang.ClassLoader @ 0x0 - |ijavalangString @ 0xc20cefa0. [import zh-u-co-private-pinyinllreorder Hanil&( 2 545528
11124 shallow size) [ javalang.String @ 0xc2084558 ="u200b'=\u200c=\u200d=\u200e=\u200f=\ul 21 31,368
i

1154528 (retained size] [ javalang.String @ 0xc20c1948 & Z<\u3000<\u3001 <\u3002-\u30fb <\u02c <" 24 20,664
+ he GC root [ javalang.String @ 0xc200e8d8 \wfffufAUS670\u44dc\uBE7 0\ud4cD\uBET Dus 24 15,488

[ javalang.String @ 0xc2b0b0f8 org.eclipssjdtintemal.corextx-friendsi="org.ec 21 13128

Statics | Attributes | Class Hierarchy [Value ’ [ javalang.String @ 0xc3c30868 org.apachs.http.authversion="43.6" uses:="or 21 11,512
[import zh-u-co-private-pinyin]ireorder Hani&last [ javalang.String @ 0xc2b2dad0 lichain$CR = [\p{Word Break = CR 24 11,056
regular] < \ufdd0'A < \u863AUSATS\WO515 < \S5c4 = \u55da <= [ javalang.String @ 0xc4598d78 &lt?xml version=aiquet1.08quot; encoding=8 24 10,004
\uS4ce\u54c0\u5509\u57 c3\u5a2d\uE328\ubb3B\uGebe [} javalang.String @ Oxc3aaac30 arg.edlipsejgitapiversion="4.1.1"; uses:="arg. 24 9,920
\u553\u92b0Nus53ALS66AUI3EA < [ javalang.String @ 0xc457§750 <2xml version="1.0" encoding="UTF-8"2=\u000 24 8,408
\u5540\u637 VU769 T\uBeb\u560a\u657 T\uB5T 3\uT69a\T64c B isvalang String @ Dxc1b37358 Y S A T IR = o
\u9a03 <"\ubbd0\uB630\uSa3e\uT Tee\uBS3c\uBebT\ubfed Javaiang.String & Pxe org-eclipse.uiulworkbench=spimandatory:= .
\UBSFNUGT2A\IOTA4 <M\ uB2T S\UAFICWIT23 1\uT B39 TBAb [ javalang.String @ 0xc4575740 &lt7xml version=8iquot1.0&quet; encoding=& 24 7,184
\u9698\US5cclu586T\uSad2\u611b\uT8ad [ javalang.String @ Oxc1fca528 \uDala\uDS05\u0001L\uffffufbaB\u05c2Nuffut 24 7,144
\u53c6\uB6aT\TATT\UO5a T \u50fe [ javalang.String @ 0xc0c73498 javax.accsssibility javas.activation javax.activity j: 21 6,968
58d2w5b211u61d31uB586\8d3T\wE dd () javalang.String @ 0xc0d0efe8 org.eclipse.core runtime.adaptarx-friends:="or 24 6,784
:”:ﬁg‘\\”;;jg\”:932;;7‘?7\”7%9\”9934\“7919\”%63\”%73 [ javalang.String @ 0xc086b208 org.eclipse.core.runtime.adaptorx-friends:="o1 24 6,784
UO440\uET40 <\uDchh < ! !

\usbBO\A02\SedB\UBBAS\UBCIE\uSebI\UBIA\UBET B\ 205 B4 [ javalang.String @ 0xc3270728 \u000T\W001c\u0001u001d\W000B\001\u000 24 6,584
4475 T\uB164\uGedc\uBded\uBa0d\uGTB\UITAd [ javalang.String @ 0xc2275e10 MPerspective persp.actionSetiorg.eclipse.ui.che 24 6,408
\u76e6\uBaf3\u8%a3\u7 6eb\u0d6a\uaTid\WOdOS <\u73b5\557d [ javalang.String @ 0xc1b29a58 org.eclipss.jstws jaxws.dom.integration.navigat 21 5448

Total 47 A4 HE
HH

W B R I B Ja — AT H A2 Total 17 Total A7 AUSR MMM B R A HAd R ORI 2R
Herf Total 47 Jf sl i B S 0D A5 B S PR PO 458 A 0 GO A Bl SR A LAt OR FOs T, B 2R
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@base.hprofﬁ@
il R [ ER| QB ed | A

i Overview | Il Histogram | [l list_objects [selection of 'String’] &2

Class Name

WP 7 AERAT, IR T CirivA, AR Rk O IRAT AN Total 47, FHEATAEEE
SCEIRAE, IS ABRAEHIRT RS R BE W (2 5o

Shallow Heap Retained Heap

[} java.lang.String @ Oxc2b0b0fB org.eclipse,jdtinternal.corextix-friends:="org.ec 24
[} java.lang.String @ 0xc3c30868 org.apache.http.authversion="4.3.6" uses:="or 24
[} java.lang.String @ Oxc2b2dag0 lichain$CR = [\p{Word_Break = CR 24
L java.lang.String @ Oxcd598d78 &lt;?xml version=8&quot;1.0&quot; encoding=8 24
[} java.lang.String @ Oxc3aaac30 org.eclipsejgit. List objects

CL java.lang.String @ Oxcd57750 < 2xml version=
Ll java.lang.String @ Oxc1b37358 org.eclipse.ui;L
[} java.lang.String @ 0xc4575740 &lt;?xml versio
[l java.lang.String @ Oxc1fca528 ‘w0alatuls05L
[} java.lang.String @ 0xc0c73498 javax.accessibil
[} javalang.String @ Oxc0d0efds org.eclipse.car
[} java.lang.String @ 0xc086b208 org.eclipse.cor
[l java.lang.String @ 0xc32707a8 w0001 \ul01cy
[} java.lang.String @ 0xc2275¢10 MPerspective |
L java.lang.String @ Oxc1b29a58 org.eclipse.jsts
L) java.lang.String @ Oxc1fc6830 w29004059c\u
[} javalang.String @ Oxclaa2edDd <?xml version=
[} java.lang.String @ Oxc1166098 org.eclipse.per
[} java.lang.String @ Oxc2df4add com.google.co
[l java.lang.String @ Oxc0d10a18 osgi.service;
[ java.lang.String @ Oxc086b238 osgiservi
[} javalang.String @ 0xc28b77b0 44800
2 Total: 26 of 155,732 entries; 155,70
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Show objects by class

Merge Shortest Paths to GC Roots
Java Basics

Java Callections

Leak Identification

Immediate Dominators

Show Retained Set

Copy

Search Queries...

Calculate Minimum Retained Size (quick approx.)

Calculate Precise Retained Size
Columns...

Next 25
Custom expand
Expand All

13128
11,512
11,056
10,904
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oaL Halhe

i Overview Nl Histogram | [ list_objects [selection of 'String’] ) OQL 22
select * from java.util.Ar|

3 java.util ArrayDeque

@ java.util Arraylist
@ java.util ArrayList$1

® java.util ArrayList§ltr

@ java.util ArrayList$Listltr

@ java.util ArraylList$Sublist
@ java.util ArrayList$Sublist$
@ java.util Arrays

@ java.util Arrays$Arraylist

@ java.util. Arrays$LegacyMergeSort
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BRG] S CEMTRE) T LS R IL SRR -

i Overview Nl Histogram | [4 list objects [selection of 'String'] | s QQL i3
select * from "java.[lu].l
“java.[lu].*" ”
& java.lang.AbstractMethodError
& java.lang.AbstractStringBuilder
& java.lang.Appendable
& java.lang.ApplicationShutdownHooks
& java.lang.ApplicationShutdownHooks$1
& java.lang.ArithmeticException
& java.lang.ArraylndexQutOfBoundsException
& java.lang.ArrayStoreException
& java.lang.AssertionError

@ java.lang.AssertionStatusDirectives

D iava lann AutaClnesahls

WHERE 1 SELECT F-A) i) H B4 58 DI REXS K1Y Field & o il A shA SRR “.7 4%

FE “@” FF5EEE Ctri+Space.

i Overview Il Histogram | [4 list_objects [selection of 'String] ) OQL &2
select s. from java.util.Arraylist s

(@ ref elementData - java.util Arraylist o
@& int modCount - java.util. AbstractList
@ int size - java.utilArraylist

£ ${snapshat}

i classoff)

dominatoraf()
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inbounds()
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toHex()
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i Overview Nl Histogram | (4 list_objects [selection of 'String’] ) OQL &2 |_
select s. from java.util.Arraylist s

| | objectAddress : long - 10bject

[ objectld : int - 10bject

objectlds : int[] - IClass

[ ] outboundReferences : List - I0bject

MAT it 1% 7595 M Bh & 3ER :
i 'D".renriew| Il Histogram | L4 list objects [selection of 'String'] |t QQL &2
select s, ${snapshot}.getl| from java.util.Arraylist s

£ getimmediateDominatedids(int int1) : int[] - 1Snapshot
& getimmediateDominatorld(int int1) : int - 1Snapshot
£ getinboundRefererlds(int int1) : int[] - ISnapshot

TERNAHER P& T BFRIT, % Enter BT

| i 'D".rewiew| Il Histogram | La list_objects [selection of 'String] | ] QOL &2
select s, ${snapshot}.getImmediatebominatedIds(intl) from java.util.Arraylist s
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2%

> CEJT R

http://help.eclipse.org/mars/index.jsp?topic=%2Forg.eclipse.mat.ui.help%2Fwelcome.html&cp=46

»  Eclipse MAT: Understand Incoming and Outgoing References:

http://xmlandmore.blogspot.hk/2014/01/eclipse -mat-understand-incoming-and.html

> MAT 731 T H A with incoming references Ff& f&:

http://blog.csdn.net/zgf1991/article/details/48353477

> IRATRT Java ZBIN#EES:  http://www.ibm.com/developerworks/cn/java/j-lo-classloader/

» ¥ Java Native Interface HIHfESZER: http://www.ibm.com/developerworks/cn/java/j-jni/
» Java T native R http://blog.csdn.net/funneies/article/details/8949660

» Call stack 5 Stackframe fAfEx: http://tobylxy.iteye.com/blog/1728439

e, ARSI, W] DA Rl B SR AN NMT
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