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1. Getting Started

Toma is a sub-module of Jennifer. Toma provides useful functions for operating Jennifer and analyzing various
kinds of problems.
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2. Installation and Execution

Jennifer’s Tomais distributed in a zip file format. Installation is completed by extracting the zip file to your desired
directory.

1 I mportant

Y ou need to install Java 1.4 or newer to run Toma.

If you execute TOMA_HOME/toma.exe, you can see the initial page as follows:

(] Fannllor TOMA __EE"
Fie Help

'] ™| [ TOMA Pers...
E!.}.'&'iin.-chil

Khirvei | Coiirl

|4 L

e | 2 Mb

I.nitial Page
2.1 Environment Setting and Parser
Registration

Select the “Help/Preference” menu to see the configuration screen. Select “Log Parser” and you will see the parser
registration screen. Y ou can register the newly-created parser in here.
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Installation and Execution

e e =]

Jennitar License

Log Parser

Register the new parser in the “Parser Class Path” field. Note that only the jar file format is allowed to register. (For
example, use the sample in the TOMA_HOME/addin/ directory.)
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3. Analysis of the Apache Access Logs

In this section, we describe the method for analyzing the Apache access logs by importing.

3.1 Log Import

To analyze an arbitrary log by X-View, you need to execute import first. Click the right mouse button in the
XViewExplorer window and you will see the following four menus:

» Import Custom Log: Import through the parser registered in “Preference.”
 Import Jennifer 3.x; Import the X-View data of Jennifer 3.x version.
 Import Jennifer2.5.x: Import the X-View data of Jennifer 2.5.x version.

» Delete: Delete the imported log.

[ Jmmniar TOMA |l=] X
Bk Help
L] B | B TOMA Pars
[ s Explarer
Mame ount
Impad Cusiam Leg
Impad Jamnier ix
impad Jernier 252
Wi Lag
Dt
] >
Men [ LE Wb
Import

Select “Import Custom Log” because this example will analyze the Apache log.
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Analysis of the Apache Access Logs

r 1

Import Custom Log

Mame [Apache Sample
Log Files &0 demo/ TOME addin/sample/access loq, s T0EE File|

Max Marme [125 a
Binary Log [~
Offset | =
Record Len | =
Parser |jennifer..-“—“-.pac:heF‘arser ﬂ
[0]4 Cancel |

Import Properties

* Name: The name to be shown when imported

Log File: The name of the log file for analysis (Multiple logs can be imported at atime.)
» Max Name: Max length of the log item name (The URL in the case of the access |0g)
* Binary Log: Checks when the imported log format is not text.

» Parser: Log parser (One from the parsersregistered in “ Preference”)

& Note

Generally, multiple Web servers run in systems. Therefore, if you want to analyze the access logs of
multiple servers together, perform import at the same time. Toma merges and imports the log data by
using the "INSERTION SORT" agorism when it receives an input of multiple log files.
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Analysis of the Apache Access Logs

-ﬂ Janniler TOMA&
[Eie Hein

'}

ﬂ}.‘ﬁi‘# Esplorar

M ]
£ Apache Sam

Coiii
4370

|4 5

Ham 23 Mb

After Import

3.2 Distribution Graph

Y ou can see the distribution graph of logs when you double-click the list updated in the XViewExplorer.

Log VYiew Hange

-,

Y-Walue [
Load Contents [~
Load &ll [~
Statt Time ["2005-10-21 2 [ 00:00 &
End Time [ 2006-10-21 % [ 2359 2
oK Cancel | Heset |
Log View

» Y-Vaue TheY-axisvalue of the access log distribution graph. Y ou can choose either Bytes or Time.

» Load Contents: Every imported log is separated into the head and contents parts. If you load the contents together,
the filtering speed isimproved even though the memory usage increases.

* Generdly, “false” (deselect) is recommended.

Jennifer 3.2
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Analysis of the Apache Access Logs

» Load All: It means al logs are loaded. Although there islittle difference in the actual |oading objects, the loading
speed isalittle faster when you load all.

If you input the value and click “OK,” you will see the screen as follows:

[ Janniler TOMA

_ o
Eie Hein
[ | [ TOMA Pers. ..
(L i Explovar 1|gF spacha Bempl [
arrsi ] [T - .
- Bpathe Sam,. 491 J— Yiaw kems; 8967 — .
ET]
]
14000
200
]
.00
(11
400 - -
o gy ek Ll ke el e ! LUV LT ULV LLLE UL LELEET TR ] il
T T R 3% EE] TR 175315 A FELE |
|# »
A | 5 Mb
X-View

3.3 Analysis Graph

Y ou can draw various analysis graphs by using the loaded data. Toma supports three kinds of analysis graphs.

Jennifer 3.2
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Analysis of the Apache Access Logs

S TOMA )
Eie He
[« N | [ TOMA Pers...
PRl iew Explorar 5 - = O ||k Specha Sample [ =0
i I W' Bemis; 3957
- Bpathe Sam,, B8 5 - — =
140m
if
14000
Filiar
1200 Sl Pt
b= ]
L0 '
.00
dd =
Eam . LLLL L
aanHHHs 3 LR TTE
[ B e SR SR '] - Bk -
o s It LU L] el LLLL bt LLLLL -
e BNl S LR - F e P
T T T [ e TEE] R R EIET 215
3 >
vem | [ 58 Mb
Pop-up menu

In the screen, click the right mouse button and select “ Statistics.”

Stat Information

Type

Calc Unit{sec)

MNornalize Unit

Mormalize Cnt

Yalue

Width
Height

QK.

Cancel |

Input Properties
Y ou can see the graph if you select “Graph” and click “OK” in the input screen.

¢ Type: Thegraph type (CNT, AVG, SUM)
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Analysis of the Apache Access Logs

e Calc Unit: It means the calculation unit. For example, if you set the “Calc Unit” as“1” and the “Type’ as“CNT,”
it means the counts per second. If you set the “Type” as“AVG,” it means the average per second. If you want to
see the execution counts per hour in the graph, select “3600.”

» Normalize Unit: This option allows you to draw a graph by averaging the value calculated as the Calc Unit (sec)
by the number of Normalize Unit (number).

* Normalize Cnt: Set the frequency of Normalization. As you increase the frequency, you will see a much smoother
curvein the graph.

» Value: It means the value to be used on the graph. However, as“CNT” means the number, the same graph will be
drawn regardless of the Vaue options.

» Width/Height: Set the size of the graph.

CHT-Apache Sample
CNT (1sec)
03
0.z
0.1
00:00 02:00 04:00 0&:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00
Counts per Second

3.4 Filtering

You can filter the logs loaded in the screen. If you select “Filter” by pressing the right mouse button and input
appropriate values in each field, only those data meeting your conditions is shown in the window.

_— Note
- The datais filtered by using the AND calculation of all the input values.
= -
Filter
Marne |
Contents |
KE':ip |
REY: code (200
[0];8 Cancel | Clear
Filter
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Analysis of the Apache Access Logs

« Name: It is the name of each log. You can execute filtering by inputting a part of the URL in the case of the
Apache log since Toma uses the indexOf method.

» Contents: Executes filtering based on the log contents. Note that the process may take a long time unless you
select “Load Contents” when you load the contents.

« KEY:xxx : Executes filtering based on the specified log key value. Only those logs that accord with the key are
filtered because they are compared by using the equals method.

- Note

If you draw a statistical graph when the dataiis filtered, the graph is created only with the filtered logs.
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4. Parser Program Guide

To import the user log in Toma, you need a parser. In this chapter, we will describe how to program the parser.

4.1 Interface

The X-View parser is composed of jennifer.XVewParser and XViewltem.

<<super classs >
java.lang.Object

extends

<iclagss»
jennifer. X¥iewParser$ ZViewltem

+ contents : String
+ keywords : String[]
+ values : doublel]

+ name : 3tring

+ time ! long

XViewltem
£<interface »
jennifer. XYiewParser
+ DOUBLE : byte
+ FLOAT : bvie
+ LONG : byte
+ |NT : bvie
+ SHORT : bvte
+ BYTE : byte
+ getKeywordHames({ ) : String[]
+ get¥alueTypes( ) : byte[]
+ get¥alueNames() : 3tringl]
+ parse{byte[]) : jennifer.X¥iewParseriX¥ievlten
+ parse{3tring) : jennifer.X¥ievParseriXYiewlten
+ end{ ) : void
+ init{) ! wvoid
XViewParser
1 I mportant
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Parser Program Guide

You must make a class which implements XviewParser and use it after registering it in Preference of
X-View.

public interface XViewParser ({

final public static byte BYTE
final public static byte SHORT
final public static byte INT
final public static byte LONG
final public static byte FLOAT
final public static byte DOUBLE

(TR TR TR TR
SESBNE

public static class XView tem {
public |ong tine;
public String nanme;
public doubl e[] val ues;
public String[] keywords;
public String contents;

public void init();
public void end();

public XViewtem parse(String str);
public XViewtem parse(byte[] bytes);

public String[] getVal ueNames();
public byte[] get Val ueTypes();

public String[] get KeywordNanes();

4.1.1 public void init();

Create the initialization logic before parsing. Execute necessary initialization logic while other files are being read or
before parsing.

4.1.2 public void end();

Insert memory free or file close logic after parsing is completed.

4.1.3 public XViewltem parse(String str);

Implement parsing logic for the String type log.
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Parser Program Guide

4.1.4 public XViewltem parse(byte[] bytes);

Implement parsing logic for the byte[] type log.

4.1.5 public String[] getValueNames();

Designate a name for each value which isincluded in the log.

4.1.6 public byte[] getValueTypes();

Designate a type for each Value. You can use only one type among the following list. Note that it must return the
same number as getVaueNames.

final public static byte BYTE
final public static byte SHORT
final public static byte INT
final public static byte LONG
final public static byte FLOAT
final public static byte DOUBLE

SELSNE

4.1.7 public String[] getKeywordNames();

It returns the keyword name required to additionally analyze specific data of the log. In case of the Apache log, use
the IP or ReturnCode, etc.

4.1.8 XViewltem->public long time;

It returns the log occurrence time which is used as the value of the X-axisin the X-View screen.

! I mportant

The imported log must be sorted by time order. If not, the data may not be shown in the screen
properly. X-View does not support a sort function.

4.1.9 XViewltem->public String name;

It includes the name of the log items. In the case of the Apache access log, the URL is generally used.

4.1.10 XViewltem->public double[] values;
Thisisthe value to be used in the log’'s Y -axis. In the case of the access log, Bytes and Time are generally used.

1 I mportant

This value must be the same with the return number of getValueNames().
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Parser Program Guide

4.1.11 XViewltem->public String[] keywords;

Thisisthe value to be used for the index/keyword of the log. This value must be the same with the return number of
getKeywordNames().

4.1.12 XViewltem->public String contents;

Thisis the detailed information of the log and it may be null. In the case of null, the string which isto be sent to the
parse (string) parameter is used. In the case of parse (byte[]), a proper string has to be returned.

4.2 The Use of Parser in Toma

Register a parser in Preference.

[ Preferences @
type filter text | Log Parser
+- Help .
Jennifer License Regist Log Parsers
Log Parser Parser Class Path [C:demoW TOMAWaddin®xview_parser.jar Browse,
Parser Class0 liennifer, xLogParser
Parser Class| liennifer, TuxParser
Parser Class? liennifer, ApacheParser

Parser Class3

Parser Classd

Parser Classh

Parser Class?

Parser Classh

|
|
|
Parser Classh |
|
|
Parser Classg |

Restore Defaults | apply |

()4 | Cancel |

Register

The following window appears when you click “Import Custom Log” in the workspace. You can select a parser
registered in Preference from the “ Parser” field.

Jennifer 3.2 Jennifer 1.0 TOMA Manual 14



Parser Program Guide

Irmport Custorn Log

Marne |

Log File | File |
Max Mame FE

] Cancel |

Select Parser

There are two methods in the parser. If you click the “Binary Log” check box in the above window, parse (byte]]) is

called, otherwise, parse (String) is called.

public XViewltem parse(String str);
public XViewtem parse(byte[] bytes);

Note

If the parse () method returns null, the datais ignored.

4.3 An example of the Apache access log
parser

public class ApacheParser inplenents XViewParser {
public XViewtem parse(String str) {

if (str == null) //check input

return null;
XViemtemitem = new XView tem();
try {

item nane = parseURL(str); // parse URL
itemtinme = parseTinme(str); // parse logging tine
if (parseValue(item str)) // parse val ues(byte, el apse)
return item
} catch (Exception e) {
return null;
}

return null;

Jennifer 3.2 Jennifer 1.0 TOMA Manual
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Parser Program Guide

}

public String[] get KeywordNanes() ({
return new String[] { "ip", "code" }; //additional index

}

public XViewtem parse(byte[] bline) { // not need
return null;

}

public void init() { //not need

}

public void end() { // not need

}

public String[] getVal ueNames() {
return new String[] { "Bytes", "Tinme" };
}

public byte[] getValueTypes() {
return new byte[] { LONG LONG }; //value types

}
private String parseURL(String |ine) throws Exception {
int si =line.indexOf('"");
int ei = line.lastlndexOri(""");
if (si <O || ei <0 || si == ei)
t hrow new Exception("invalid url format");
el se
return line.substring(si + 1, ei);
}
private long parseTine(String line) throws Exception {
int si =line.indexO'('[");
int ei = line.lastlndexOi(']");
if (si <O || ei <0 || si == ei)
return O;
String tm= line.substring(si + 1, ei);

Si npl eDat eFormat sd = new Si npl eDat eFor nat ("dd/ MW yyyy: HH. nm ss Z", Local e. ENGLI
return sd. parse(tm.getTime();

}
private bool ean parseVal ue(XViewtemitem String |line) throws Exception {
int ei =line.lastlndexCi(""");
if (ei <0 ] line.length() <20)
return false;
String data = line.substring(ei + 1);
StringTokeni zer st = new StringTokeni zer(data, " ");

i f (st.countTokens() < 2)
return false;
item keywords = new String[] { getlP(line), st.nextToken() };
String x = st.nextToken();
doubl e[] v = new doubl e[ 2];
if (x.equals("-") == fal se)
v[0] = Integer.parselnt(x); //parse return-bytes

Jennifer 3.2 Jennifer 1.0 TOMA Manual 16



Parser Program Guide

if (st.hasMoreTokens()) {
X = st.next Token();
if (x.equals("-") == fal se)
v[1] = Integer. parselnt(x)
}
item val ues = v;
return true;

}

private String getlP(String line) {
char [] ch = new char[15];
i ne. get Chars(0, 15,ch, 0);

for(int i =0 ; i <15 ; i++){

if(ch[i]=="-"|] ch[i]==" " ||
return new String(ch,0,i);

}
}

return new String(ch);

* 1000;

/1 change time unit

Jennifer 3.2 Jennifer 1.0 TOMA Manual
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5. Importing Jennifer 3.x X-View Data

Next part describes how to import Jennifer 3.x X-View profile datain Toma.

5.1 Profile Data Download

If you want to import the response time data of Jennifer 3.x in Toma, you have to copy the datato alocal PC.

e XPROP.ISAM: jennifer_server/data/xprop.isam or, jennifer_server/datalyyyymmdd/yyyymmdd.xvd (3.03 version
or newer) of the date you want to analyze or jennifer_server/data/xprof.isam

e 2007XXXX.XVW: jennifer_server/datalyyyymmdd/yyyymmdd.xvw of the date you want to analyze

5.2 Analysis of Appls.dat and sql.dat,
methods.dat

Unlike Jennifer 2.x, the TOT.dat file of Jennifer 3.x does not contain the text information. Thus, you need to export
thisinformation by using export.jsp.

5.2.1 Execution Process

1. Copy Export.jsp to jennifer_server/webapps/ROOT
2. Inthe browser, execute http://local host: 7900/export.jsp?id=a <= Save appls.dat.
3. Inthe browser, execute http://localhost: 7900/export.jsp?id=s <= Save sqls.dat.

4. In the browser, execute http://localhost: 7900/export.jsp?id=m <= Save methods.dat.

1 I mportant

If there is a security issue, delete export.jsp because it does not check log-in.

5.3 Importing in Toma

Press the right mouse button in the XviewExplorer, and select “Import Jennifer 3.x.”
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Importing Jennifer 3.x X-View Data

€A Jennifer TOMA =JoEd
File Help
o & T @ TOMA Pers,.,
4 %view Explorer &3 =8 =8
[Name | Count
Irport Custorn Log
Import Jennifer 3%
Imnport Jennifer 2,5,
Yiew Log
Delete
( 1l >
termn | [ EEE 2.64 Mb

Import

Enter the following information in the input window:
oy
Import xView .%

Impart Mame  [.view3

AN T e o T OM &dta ddin'tts amn plet 20070708, 2w
[5AM/AVD T demoW TOMAW addinsarmpled=prof isam
APP Data [CdernoW TOMAW addinsampleWappls. dat
SUL Data [ dermoW TOMAW addinsampletsgls. dat
METHOD Data [ dermo'w TOMARaddinWsampleMmethods, dat

[0];8 | Cancel |

Files

Click OK to start the importing.
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6. Importing Jennifer 2.5.x X-View Data

Next part describes how to import Jennifer 2.5.x X-View profile datain Toma.

6.1 Profile Data Download

If you want to import the response time data of Jennifer 2.5.x in Toma, you have to copy the datato alocal PC.
e TOT.DAT: jennifer_server/datalyyyymmdd/TOT.dat of the date you want to analyze
» XPROP.ISAM: jennifer_server/data/xprop.isam

o 2007XXXX.XVW: jennifer_server/datalyyyymmdd/yyyymmdd.xvw of the date you want to analyze

6.2 Analysis of Appls.dat and sql.dat

The TOT.dat file contains the appls and sgls information executed in the pertinent day. You need to export

information from thisfile.

6.2.1 Execution Process

1. Copy the TOT.dat file to JenniferToolBox/addin/.
2. Execute Export25.bat [DATAFILE] [TARGET DIR]: ex) export25.bat TOT.dat.

If you follow the execution process, the appls.dat and sqls.dat files are created in the current directory.

6.3 Importing in Toma

Press the right mouse button in the XviewExplorer, and select “Import Jennifer 2.5.x.”

Jennifer 3.2 Jennifer 1.0 TOMA Manual
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Importing Jennifer 2.5.x X-View Data

o Jennifer TOMA

File Help

o ]

) #view Explorer &7 =0

MName | Count

Import Custorn Log
Import Jennifer 3.2
Irnport Jennifer 2.5,
WView Log
Delete

< B

: Mem

Import

Enter the following information in the input window:

Import xView

Irmport Marme  [yview?s

AV demoW TOM AR ad dintrsample 20070708, xvw

=]
[28MA=VD [ iwdemoW TOME addinsampletxprof isam =
APF Data  [Ctdern ot TOM &Mt ddinttfs ampletappls, dat =
SOl Data [T tdemn ot TOMAM addinsampletsgls, dat s
METHOD Data |
] | Cancel |
Files
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Importing Jennifer 2.5.x X-View Data

Note

You cannot see the method information in the profile contents because the server does not save the
method information in Jennifer 2.5.

Jennifer 3.2 Jennifer 1.0 TOMA Manual 22



7. Using the JarUtil

The JarUtil provides afunction to search information in ajar file.
A Jennifer TOMA

File Help
[5 Open XMWiewExplorer
Open JarUtil Jar Ut 52
Eﬁit Ctrl+x ame
o= Tl
+= G
Jarutil

Y ou can use this function by selecting "Open JarUtil” from the menu.
4 Jennifer TOMA

File Help

()

R =view Explarar 52 =8 Jar Util 52

Name | Count ||| Mame

SRS - Class/Method
.é Search Class/Method User
i Search Static Collection
g Search Mative Method
@ Class Diagram

£ Byte Code

@ AW, CAUTTE, [T

+-@ atom,datasource,jar

+ @ atormn, excel jar

+- @ atom,exception.jar

+- @ atom,fileupload.jar

+-@ atorn,frm,jar

+-@ atom,log,jar

+ @ atorn,rnail, jar

Search

If you select the directory including the jar files and click the right mouse button, you can see the various search
menus starting with the title of Search.

7.1 Search Class/Method
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Using the JarUtil

Use this function when you want to search a specific class or method in ajar file.

Find at C:WdemoWtomcatl' Wcommon'Wlib

Fackage Mame [

Class Mame \&TomContext

Method Mame |

[0];8 Cancel Clear

Search

If you click “OK,” the designated class or method is searched. In the below figure, the blue part is the search results.

£ Jennifer TOMA

File Help
(o]
) #view Explarer 52 = 8 |[Jar Util| Search Class/Method | Search Class/Method [€) Search Class/Method 53
Marne | Count ||| Jar/Path | Class | Method
Search start,, =» = &TomContext, =
CtdemnottormcatWoommont®libWatom, .., atomn,base enw, ATomContesxt <clinits
<init»
regist
isReq
initialize
getMame
Result

7.2 Search Class/Method User

Use this function when you want to search the class(es) which use(s) the designated class'method. Like the
following figure, you can use this function to search the class(es) calling a specific class/method like System.gc().
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Find at C:WdemoWtlomcatl' Wcommon'Wlib

Package Mame |

Class Mame \System

bethod Mame gc

[0];8 Cancel | Clear
Search
Jar Util | Search User 23 =8
Jar/Path | Class | Methad i~

Ctdernotorncat¥oommmonibYderby, .. org apache.derby.impl.sgl. conn, Generic,,,  verifydliHeldResultSets dreClosed()
vertNaUpenBesitsetst Fraparedstatan,

Ctdermotorncat Yo ommmonibYs, jar org.mozilla, javascript tools, shell, Main processSourcelContest, String)

j( 1l }
Result

7.3 Search Static Collection

This function updates the list of the Map/List type classes which were declared as static variables by logic or as
member variables of the singleton class.
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Jar Uil [ Search Collection 52

=B

Jar/Path

| Clags#Field

| Tupe

| Clags... [~

Search start,,

<
Result

CitdermnoYtormncat! W oommonibi®a,

CitdermnoYtormncat! W oommonibi®a,

CiftdermoYtomcat Woommonwibitta,
CitdermnoYtormncat! W oommonibi®a,

CiftdermoYtomcat Woommonwibitta,

org.apache.tools,ant DirectoryScann, .
org,apache tools,ant, IntrospectionHe, |,
org,apache tools, ant, IntrospectionHe, |,
org.apache tools,ant loader, AntClas, ..
org.apache tools, ant taskdefs, Execu, .,
org,apache tools, ant taskdefs, JOBC,
org,apache tools, ant taskdefs, Recor,
orgapache.toals,ant types, Path, syst,
org,apache tools,ant, util, JavaEnyUtil,
org, apache tools, zip, ExtraFieldUtils, i,

atormn,base, env, mscheduler, schset

atorn, base, env, ATomContext, oty

atorn, util, asyne, TimeLimitCall, childT,
atom, util, async, ThreadMar, readyPool
atorn, util, async, Threadhar, activePool

atorn,cache, CacheEngine, cacheHas, |

atomn, datasource DataSourcePool, si,..
atomn, datasource DataSourcePool, si,.,

atorn, frmn, ejb, EJBHomeFactory, aFact, |,

7.4 Search Native Method

This function is used to search the native methods. Especially, it is used effectively to identify the suspicious
module(s) when the total Java process memory usage increases.

7.5 Class Diagram

Liava/utilMector:
Ljava/util/Hashtable:
Ljava/util/Hashtable:
Liava/util/Map;
Liava/utilMector:
Ljava/util/Hashtable:
Ljava/util/Hashtable:
Liava/utilMector:
Liava/utilMector:
Liava/util/Hashtable:

Liava/util/HashSet:
Liava/util/HashMap:
Liava/util/Hashhap:

Ljavautil/LinkedList:

Liava/util/Hashtable:
Liava/util/Hashtable:

Liava/util/HashMap:
Liava/util/Hashkap:

Ljava/util/Map:

public
public
public
public
public
public
public
public
public
public

public
public
public
public
public

public

public
public

public

You can use this function when you draw the class diagram. If you select a class in the jar file and choose “Class
Diagram” from the menu that appears when you click the right mouse button, the class diagram image is shown as

follows:
Jar Uil &2 Search Mative Method | ClassDiagram =
Marne Size | Time #
-l-F= comman
+-[= classes
+-[= endorsed
-1 lib
SetCharacterEncodingFilter,java 8.853 2004-07-20 11:03:
--@ ajar 3,473 2007-03-09 16:44.
/Al rlass 416 2007-03-09 16:44:
a/Bt  Search Class/Method 1,168 2007-03-09 16:44:
a/Ct  Search Class/Method User 1,067 2007-03-03 16:44:
a/S!  Search Static Caollection 780 2007-03-09 16:44:
a/Te  Saarch MNative Method 1,004 2007-03-03 16:44:
2 i Class Disgram A2 20040619 100
+ ant-laur . -06- 00
5@ antjar sl SO0 958,858 2004-06-18 10:00:
Jennifer 3.2 Jennifer 1.0 TOMA Manual 26



Using the JarUtil

Menu
Jar Util| Search Mative Method [¢ ClassDiagram &3 =0
{<{super class> >
java.lang.Object
extends
<{classy >
a.AA
+ print{} : void
Class Diagram

7.6 Byte Code

Y ou can check the contents of a Java class' byte code amost at the level of the decompiled source. The "Byte Code"
menu is also used when you check the signatures such as method and member variables.

Select a class and click the right mouse button. From the menus you see, select “Byte Code” and you will see the
information as shown in the following figure:
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-~

— | afAA.class

BEX]

Ofline=13):
Fline=13):
Eline=13):
Bline=14):

public AA00
Ofline=10):
1line=10):
d(line=10):

irnport java,io, PrintStream

public class AA{

public_ void printj{

gtstaﬁiié’aua,Iang,Syatem,Dut Liava io/Printstream.
ipus

invokevirtual java/io/PrintStreamprint{CHy

return

aload_0
invokespecial java/ang/Object/ <init: (Y
return

Byte Code
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