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Welcome to IBM Java 2 SDK HeapAnalyzer. This tool is for internal use only.
Please do not distribute the tool externally since International Patent disclosures were submitted with this tool.

Introduction

The Heapdump contains a list of all the objects that are in the heap.
Heapdumps can be very large with millions of items in them.
It's not always easy to analyze a large file. This tool analyzes heapdumps of Java SDK 1.3.1 and 1.4.1.

HeapAnalyzer is an unofficial tool and is provided “as-is”.

Prerequisite

Java 2 SDK 1.4.1 or higher (Java 2 runtime 1.4.1 is provided with this tool)

Definitions

root object An object for which no (different) object holds a reference.

parent object An object (for example, A) that holds at least one reference to some
(different) object (for example, B). In this case, A is said to be the

parent of B.

Owner object If an object has more than one parent object, a parent object is chosen as owner object.
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Total size is calculated only with owner objects.

child object An object (for example, B) for which at least one (different) object
(for example, A) holds a reference. In this case B is said to be the

child of A.

type Collection of same objects

size The size of an object is the amount of memory that is required to

hold that object in memory.

total size The subtree size of an object is the sum of its size and the sizes of

all the objects that it reached from its children. Note that each

object is assigned a unique parent and root during processing.

Features

Creates a tree from heapdump
Calculates size of each objects
Calculates total size of each subtree
Finds size drop in a subtree

Shows free heap space by size
Shows object by size

Shows types by size

Shows types by count

Shows types alphabetical order
Shows free heap space distribution
Shows detailed information of an object
Finds type with regular expression

Drag and drop support in input fields and text
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How to run this tool

Java runtime environment is provided with this tool.
Usage jre\bin\java —Xmx[heapsize] —jar ha.jar
For example, jre\bin\java —Xmx1000m —jar ha.jar

If there’s java.lang. OutOfMemoryError, please try increasing the maximum heap size (-Xmx) value to give the
JVM more memory.

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

Feel free to contact me if you have any comments or suggestions.

1. Start the tool.

=
#& HeapAnalyzer

File Analysis YWiew Help

g% e

HeapAnahzer

[Initial screen]
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2. Select File -> Open and select a heapdump file

Look In: | ] WehSpheres1

~| | ) B8l e

1 AppServer

— DeploymentManager
1 IBMHttpServer

File Name: |

Files of Type: | All Files ()

w |

Open

Cancel

3. Progress is shown during processing heapdump.

& Analyzing Heap Dump

Unit progress

Loading heap dump file ...

Owverall progress

| 0%
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4. It would take lots of time if you are processing large heapdump. The following is the screen when processing is
complete. Please do not close this window until you do not need this heapdump.

£ Heapanalyzer O] x|
File Analysis Yiew Help

heap6k.txt

Heap dump file name : ciheapiheapbk bt

Heap dump comments :

iversion: J2RE 1.4.1 1BM AL build ca1411-20031011

I Breakdown - Classes: 3144, Ohjects: 71784, ObjectArrays: 10640, Pri
T EOF: Total 'Ohjects' Refs(null) : 114482 22237 2(622520)

Mumber of roots © 6,494

Mumber of types - 4,194

Heap range : 0x30030200 to Ox36655718

Heap rande size : 106,730,456

Heap size : 39,914 830
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Click on Analysis menu and select a menu item for further analysis.

¥ HeapAnalyzer =10 x|
File View Help

Free heap hy size
Object by size

| Type hy size

Type by frequency
Tvpe by name

Address by type Al build ca1411-20031011
Free Heap Statistics 144, Objects: 71785, OhjectArrays: 10640, Pri
TEOF. Total Ohjects" Hets(null) - 114482 22237262280
Mumber of roots | 6,494

Mumber of types 4,194

Heap range : 0x30030200 to 0x36R557T3

Heap range size : 106,730,456

Heap size : 39,914,880

heapiheapbk bt

HeapAnalzer
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5. The following is tree view of the heapdump.
The icon, #, indicates that it has already been included as a child object of owner object in tree view

Each tree node as in the following format:

TotalSize[Size] NumberOfChildObject Name Address

E’f& Heap#analyzer =10l x|
File Analysis View Help

heap6k.txt Tree View

[ | |T|:|taI5ize [Size] MumberOfChildObject Mame Address|
A ® 3 24,564,576 [32] 2 comiibmiwebsphereimanagementirepositol
9 T 24 564 136 [32] 1 javaliofByteArrayinputStream 0x301c115
D 24,564 104 [24,564,104] 0 byte]] 0x32840640
@[] 408 [24] 1 comfibmiwebsphereimanagementirepasitanyD
? 3 8,585,888 [1 23] 8 sunnetiwvwwiprotocolfhitprHitp URLC annect
e[ 8,552,488 [24] 1 sunimettawanhitplP osterOutputStream 0y
Q — 26 760 [40] 4 comfibmijvmiioASCHPintStream Dx30abfce
P T 16,448 [48] 4 javalia/BufferadWiiter 0x30abdden
D 16,400 [16,400] 0 char]] Dx30ab98b0
- %' 3,344 [32] 2 javalinfOutputStreamiWriter Dx30abfab
- %' 3,344 [32] 2 javalinfOutputStreamiWriter Dx30abfab
- %' 48 [32] 1 javallanofString 0x301004580
@ 8,344 [32] 2 javaliolOutputStreamidiriter Ox30abfab s
@ 7 880 [24] 2 javalin/BufferedOutputStrearm 0x30abfedd
@48 [32]1 javaflang/String 0x30100580
e[ 5,784 [38] 7 suninethsnnilhttprHEtp Client 0x30abfd0
@ [ 1,320 [64] 7 javaimet’URL 0x301 bfcfs

= Ll sl Tl 70 L D=1 00
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6. In tree view, you can see detailed information of a node , you can search for total size drop between parent and
child
or you can find an address by selecting a node and click on right mouse button.

5'55;— Heap#analyzer =10l x|
File Analysis View Help

i

[O=

[ TotalSize [Size] MumberOfiChildObject Mame Address
1@ 324,564,576 i
& [ 24,564,052
[ 24,5

? 3 8,585 288 [T sunmetiswwiprofo colfRfiprHTEp URLC annect
e[ 8,552,488 [24] 1 sunimettawanhitplP osterOutputStream 0y
Q — 26 760 [40] 4 comfibmijvmiioASCHPintStream Dx30abfce

© [ 16,448 [48] 4 javaio/Bufferedwriter 0x30abdac0
D 16,400 [16,400] 0 char]] Dx30ab98b0
- %' 3,344 [32] 2 javalinfOutputStreamiWriter Dx30abfab
o %' 8,344 [32] 2 javaliolOutputStreamidiriter Ox30abfak
- %' 48 [32] 1 javallanofString 0x301004580
@ 8,344 [32] 2 javaliolOutputStreamidiriter Ox30abfab s
@ 7 880 [24] 2 javalin/BufferedOutputStrearm 0x30abfedd
@48 [32]1 javaflang/String 0x30100580
e[ 5,784 [38] 7 suninethsnnilhttprHEtp Client 0x30abfd0
@ [ 1,320 [64] 7 javaimet’URL 0x301 bfcfs

A = = = Ll sl Tl 70 L D=1 00

“Search for total size drop” will find a size drop between the total size of a parent

and the biggest total size of child of the parent.

If you cannot find any size drop from the menu “Search for total size drop”, you need to decrease
Minimum total size drop for search in options.

Search for total size drop x|

Cannot find any size drop with the size of 100,000,000 byte(s)
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You can find an address in the tree view by selecting the menu “Find an address”

€ Find an address E =

Please enter an address (i.e. 0x00FC)

l=z00fc380 |

Find Cancel

The following is the result of address search :

5’5-?;— HeapAnalyzer

=10l %]

File Analysis View Help

A ® 3 24,564,576 [32] 2 comiibmiwebsphere/managementireposital

9 3 24 564 136 [32] 1 javaliofByteArrayinputStream 0x301c115
D 24 564,104 [24,564 104] 0 byte 032840640
@[] 408 [24] 1 comfibmiwebspharelmanagementirepasitarD
Hea Q 3 8,585,888 [1 28] 8 sunnetiwwwlprotocolhitp/Hitpn R LC onnect
Hea e ] 28,552 4288 [24] 1 suninethasanbittpfP osterOutputStream 0

Q - 26 760 [40] 4 comfibmifjemiiofASCHPrintStream Ox30abfced &

o T 16,448 [48] 4 javalia/Bufferadriter Dx30abd9c0

D 16,400 [16,400] 0 char] Ox30ab99b0
e %' 3,344 [32] 2 javalicfoutputStreamiiriter Dx30abfab
e %' 3,344 [32] 2 javalicfoutputStreamiiriter Dx30abfab
& %' 43 [32] 1 javallanofString 0x301004530
@ 8,344 [32] 2 javaliolDutputStreamiiriter 0x30ahfags
@ [ 880 [24] 2 javalin/Buffered OutputStream 0x30abfedl
? J48 [32] 1 javallang/String 0x30100580
D |1 G [16] 0 char]] Ox300fc380
&= 5,784 [88] 7 suninethsanithitprHtp Client 0x30abfd0
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7. The following is the screen of detailed node information in heapdump tree

i, HeapAnalyzer

2

=10l x|

File Analysis Yiew Help

EIEED

[ 1 TotalSize [Size] MumberCfhildObject Mame Address
1% Ij 24,864,876 [32] 2 comifibmiwehspherefmanagementireposito

Address  0x301c1148
Chject : javaliofByteArrayinputStrearm
Mumber of children ;1

Crwvner address: 0x301¢1178
Crenier abject: comfibmiwebspherefmanagementrepositonyDocumentContentSource
Size 32

otal size : 24,564,136

e 8,344 [22] 2 javalic’OutputStrearmiriter 0x20abfaga
@ 880 [24] 2 javaliofBuffered QutputStrearm 0x30abfcdl
@ ] 48 [32]1 1 javarfanorString 0x30100580

o] 5,784 [88] 7 suninetvassadhitp/Hitp Client 0x30abfd0

@ 11,320 [64] 7 java/net’'URL 0x301 bicfa

= Ll ol Tl 0 A b= =0

wAIETT rea U TS0
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8. The following is free heap space view

€& Heapanalyzer - M=
File Analysis Yiew Help
S - =

|0 @

[ 1 To heaptk.txt Free heap space

17 = Free space
Sll1s5,401 1238
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9. Object view by size

E’E‘; HeapAnalyzer
File Analysis Yiew Help

heap6k.txt

heap6k.ixt Tree View

Total

24 564 104
8,552 464
G5 552

G5 552
h3,352

36 696
26,424
16,400
16,400
16,400
16,400
12,096
2B20B32
2304
g4a2a
a,208
a,208
g.208

g 208

Address
32840640
Me31d23388
D305dd84hs
Nx305e84cH
301 2fefs
30447060
30102950
301 0a040
301 0e040
30581 5d0
D30abh99h0
Q30444120
30904730
301 8ad30
Dx31aeff10
300fdS9ca
30106658
301 f2ben
3057648

byte]
byte]
byte|
hyte]
byte(
byte]
byte]
char
char
char]
char]]

bvte

FumberQfChildObject

oo oo oo oo oo o

o

array of javallanofobject

bryte]]

o

array of javallanofohject

byte[
byte[
byte]
fbyte|

o

Page 12




10. Type view by total size view

%Heapnnalyzer : g 5[
File Analysis Yiew Help

heap6k.txt Types by Total Size -

Count Type

Q94 byte ()

27167 chatr|

28,292 javallangistring
11,8487 javalutifHashmapEEntry

3144 array of javaiutifHashmap$Entry
3,140 javaiutifHashmap

5,883 javalutilfjarAttributesEame

1,13 argieclipsefemtfecorefimplEAttribute
2564 array of javallanagfChject

20 int[

914 array of javaiutitHashtable$Entry
2,284 javalutiiHashtahle $Entry

G52 aorafeclipsefemecorefimplER eferen
aTh arafeclipsefemfecorefimpllEClass|m
396 javalutifHashtahle

2603 javalutilfjarAttributes

B33 javalnetlURL
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11. Types view by frequency

%Heapnnalyzer : g 5[
File Analysis Yiew Help

heapGk txt Types by Frequency
Sumof sizes  Twpe
405,344 javallanglString
2,179,344 char]
B2 E24 javaiutiiHashMap§Entry
133,992 javaiutilljarAttributesEMame
163,664 artay of javalutifHashhapEEntry
140,720 javaiutiiHashmap
41 648 javaiutilijariattributes
104,763 array of javallanofOhject
73,248 javalutiiHashtablefEntry
117,624 orgleclipsefermnffecorefimplEAttribute
33,630,144 hyte(]
37,656 array of javallanglString
74, 600 artay of javalutifHashtahle$Entry
43,008 javalutiiHashtahle
34,080 orpfeclipsefemffecorefutifEOhjectCo
32,440 orifeclipsefemffecorefimpliECbjectn
17,736 orpfeclipsefemfecoref/utifEContents
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12. Free heap space distribution view

Ef.’."‘__.‘; HeapAnalyzer
File Analysis Yiew Help

heapok.txt Free heap space analysis

Humber of free spaces by size
27

21

1

2

10k 100k 1h
Free Java heap size (byted

10k

Lo e O e B et B B Bt == == = 7
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13. You can configure setting in File-> Options menu

Maximum number of subtrees

Maximum number of entries in free heap list

Maximum number of entries in ohject list

Maximum number of entries in type (size) list

Maximum number of entries in type (count) list

Mininum total size drop for search

Maximum number of entries in address list

Maximum numhber of entries in type (hame) list

Apphy Cancel
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14. Type by alphabetical order

Ef.’."‘__.‘; HeapAnalyzer

=101 %]

File Analysis Yiew Help

array of [Ljavalano/Byte;

array of [LjavallangfObject;

array of [Ljavalana/String;

array of [LjavallangirefiSoftReference;

array of [

array of comfibmiejsimadelsibase/bindingsfejbhnd/CMPResAuthTyp
array of comiibmiejsimodelsthaselextensions/commaonexticonnectio
array of comiibmiejsimodelsfhaseiextensions/icommaonextisolationbl
array of comiibmiejsimodelsthaselextensionsicommaonestilocaltranil
array of comiibmiejsimodelsthaselextensionsficommaonestilocaltranil
array of comiibmiejsimodelsthaselextensionsfcommaonextilocaltranil
array of comfibmiejsimodelsibaselexdensionsiejbextticcessintentkin
array of comfibmfejsimodelsibaselexensionsiejhexdictivationPolicyl
array of comfibmfejsimadelsibaselextensionsiejhexdictivitySes sionT|
array of comiibmiejsimodelsthaselextensions/ejbextiCollectionAcces
array of comiibmiejsimodelsthaselextensionsfejbhediConcurrencyC o
array of comiibmiejsimodelsthaselextensionsfejbhexdinocationLocaly

5.

Bl

Find an address
Please enter type or regular expression

(For example *bwte.” for types include string “yte™)
| *hite * |

Find Cancel
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The following is the list of types which have “byte” in their names.

& Heapanalyzer =10 x|
File Analysis Yiew Help

EIEED

[5ize] MumberOfChildOhject Address Marme
[16] ] 030080200 byte]
[2,064] (300700 bte[]
[48] 03007740 bte[]
[288] 03007 ded brte[]
[16] Ox300f7E0 bvte[]
[464] Ox2300f9330 bvte[]
[16] 03009358 hyte[]
[24] 0x300f9dE88 hyte[]
[48] 030092590 byte[]
[40] 0x300faz2al bte[]
[40] 0x300fadesd bte[]
[48] 0x300fakz0 brte[]
[40] 0x300fh1e8 bvte[]
[16] Ox2300fd048 bvte[]
[144] O0x300fd2498 hyte[]
[8,208] 0300fd9c8 hyte[]
[16] (300903 byte[]
[144] O 300ffd90 bte[]
[288] 030100930 byte]l
[16] 0x30100af8 brte[]
[16] 0x30101978  bytel
[2,064] 0x301029d8  bytell

oo oo oo oo oo oo o oo o oo o

Please enter type or regular expression

(For example *bwte.” for types include string “yte™)
lbyte] |

Find Cancel
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The following is the list of types of byte[]

€ Heapanalyzer =10l x|
File Analysis Yiew Help

heap6k.txt

[ 1 TotalSize [Size] MumberCfhildObject Mame Address
1% Ij 24 864 876 [32] 2 comiibmiwehspherefmanagementireposito

? | 4 4 - - -
heap6k.txt Address by Type

[Size] MumberQfichildObject Address
[16] 30080200
[2,064] 300700
[48] 30017740
[288] 30017 ded
[18] 030077 E0
[464] 30079830
[16] 30019358
[24] m3007adas
[48] m300maes0
[40] mxa300fazal
[40] M300faded
[48] M300fa620
[40] 3001 ed
[18] m300fd048

oo o oo o oo oo oo oo
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16. You can monitor memory usage in “Memory Usage” menu.

E.’f-?__:; HeapAnalyzer

File Analysis - Help

52 ¥ Toolbar
[0 Statushar

Ef& Memory Usage

Memory Lsage Memorn Usage History

Summary of regular-expression constructs

Construct Matches

Characters

X The character x

N\ The backslash character

\on The character with octal value on (0 <=n <=7)
\0nn The character with octal value onn (0 <=n <=7)
\omnn The character with octal value omnn (0 <=m <=3,0<=n<=17)
\xhh The character with hexadecimal value 0xhh
\uhhhh The character with hexadecimal value 0xhhhh
\t The tab character (' \u0009")

\n The newline (line feed) character (' \u000A")
\r The carriage-return character (' \u000D")

\f The form-feed character (' \u000c")

\a The alert (bell) character (*\u0007")
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\e

\cx

Character classes

[abc]
["abc]
[a=-zA-7]
[a-d[m-p]]
[

[

[

a-z&&[def]]
a-z&&["bc] ]
a-z&& [ m—

The escape character (' \u001B")
The control character corresponding to x

a, b, or c (simple class)

Any character except a, b, or c (negation)

a through z or a through z, inclusive (range)

a through d, or m through p: [a-dm-p] (union)

d, e, or f (intersection)

a through z, except for b and c: [ad-z] (subtraction)

a through z, and not m through p: [a-1g-z](subtraction)

Predefined character classes

\d
\D
\s
\S
\w
\W

Any character (may or may not match line terminators)
A digit: [0-9]

A non-digit: [~0-9]

A whitespace character: [ \t\n\x0B\f\r]

A non-whitespace character: [~\s]

A word character: [a-zA-Z 0-9]

A non-word character: [~ \w]

POSIX character classes (US-ASCII only)

\p{Lower}
\p{Upper}
\p{ASCII}
\p{Alpha}
\p{Digit}
\p{Alnum}
\p{Punct}
\p{Graph}
\p{Print}
\p{Blank}
\p{Cntrl}

\p{XDigit}

\p{Space}

A lower-case alphabetic character: [a-z]

An upper-case alphabetic character: [A-27]

All ASCII: [\x00-\x7F]

An alphabetic character: [ \p{Lower} \p{Upper} ]

A decimal digit: [0-9]

An alphanumeric character: [\p{Alpha}\p{Digit}]
Punctuation: One of !"#5%&" () *+,-./:;<=>2@[\]1" " {]|}~
A visible character: [\p{Alnum}\p{Punct}]

A printable character: [\p{Graph} ]

A space oratab: [ \t]

A control character: [\x00-\x1F\x7F]

A hexadecimal digit: [0-9a-fA-F]

A whitespace character: [ \t\n\x0B\f\r]

Classes for Unicode blocks and categories

\p{InGreek}

\p{Lu}
\p{Sc}

\P{InGreek}
[\p{L}&s&["

Boundary matchers

A

$

A character in the Greek block (simple block)

An uppercase letter (simple category)

A currency symbol

Any character except one in the Greek block (negation)
Any letter except an uppercase letter (subtraction)

The beginning of a line
The end of a line
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\b A word boundary

\B A non-word boundary

\A The beginning of the input

\G The end of the previous match

\Z The end of the input but for the final terminator, if any
\z The end of the input

Greedy quantifiers

X7 X, once or not at all

X* X, zero or more times

X+ X, one or more times

X{n} X, exactly n times

Xin,} X, at least n times

X{n,m) X, at least n but not more than m times

Reluctant quantifiers

Xz? X, once or not at all

X*2 X, zero or more times

X+ X, one or more times

X{ny» X, exactly n times

Xin,}? X, at least n times

X{n,my? X, at least n but not more than m times

Possessive quantifiers

X2+ X, once or not at all

X+ X, zero or more times

X++ X, one or more times

Xiny+ X, exactly n times

Xin, 1+ X, at least n times

X{n,mi+ X, at least n but not more than m times

Logical operators

XY X followed by Y
XY Either Xor Y
X X, as a capturing group

Back references

\n Whatever the n™ capturing group matched
Quotation

\ Nothing, but quotes the following character
\O Nothing, but quotes all characters until \E
\E Nothing, but ends quoting started by \0

Special constructs (non-capturing)
(2:X) X, as a non-capturing group
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(?idmsux-idmsux)  Nothing, but turns match flags on - off
?idmsux-idmsux:X) X, as a non-capturing group with the given flags on - off

(

(2=X) X, via zero-width positive lookahead
(21X) X, via zero-width negative lookahead
(2<=X) X, via zero-width positive lookbehind
(2<!1X) X, via zero-width negative lookbehind
(2>X) X, as an independent, non-capturing group
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