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SGT BEANS: AN EASY-TO-USE GRAPHICAL DEVELOPMENT TOOL

Donald W. Denbo”
Joint Institute for the Study of Ocean and Atmosphere, University of Washington, Seattle, WA

1. INTRODUCTION

SGT Beans enables beginning and advanced develop-
ers to create custom graphical displays for their data in a
point-and-click environment. A tutorial has been devel-
oped that demonstrates using SGT Beans and the Java-
netCDF library from Unidata to read time series and grid-
ded data to create a sophisticated graphical display of
the data. The full source code for the tutorial and all nec-
essary support files are available at the SGT website at
http://www.epic.noaa.gov/java/sqt.

2. SCIENTIFIC GRAPHICS TOOLKIT

The Scientific Graphics Toolkit (SGT) (Denbo, 2003;
Denbo, 2001; Denbo, 2000; Denbo, 1999; Denbo, 1997)
is a library of java graphics classes which facilitates the
development of platform independent Java applications
and web applets to produce highly interactive, flexible,
publication quality, object-oriented graphics of scientific
data. Plot types supported include contour, line, point,
and vector, plot features include user settable or auto-
matically scaled axes, sophisticated, automatically self-
scaling time axes, mouse-movable objects (labels, line
keys, icons), customizable objects, automatic generation
of legends to explain the data being displayed. Although
using the core SGT requires detailed expertise in object
oriented java programming, it has proven popular with
specialists in developing graphics applications. Since
March 2000, there have been over 17,500 downloads of
SGT source, class, and Javadoc jar files (jar files are
Java archives) by 6,016 unique sites in 70 countries.

Version 3.0 of SGT has been made significantly more
accessible to a far wider community of non-expert users
by extending core SGT with easy-to-use SGT Beans.
SGT Beans are easier for an expert programmer to uti-
lize, and moreover, it gives beginner and intermediate
Java developers access to these powerful scientific
graphics in their Java applets, applications, and servlets,
without the steep learning-curve required to use core
SGT directly. SGT Beans includes a wizard that enables
a developer to easily create fully populated instances of
the PanelModel class and create a text file representing
the objects state that can be used to initialize a PanelM-
odel at runtime. (NOTE: Java classes are indicated by a
serif font.) See http://www.epic.noaa.gov/java/sgt for
more information and download links.
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3. DESIGN GOALS

SGT Beans is designed to provide a simplified inter-
face to SGT for non-expert users. JavaBeans, also know
simply as Beans, were used to create reusable, platform-
independent components. Using JavaBeans-compliant
application-builder tools, you can combine these compo-
nents into applets, applications, or composite compo-
nents.

SGT Beans, unlike core SGT, handles more of the
machinery required for an interactive graphics applica-
tion. For example, SGT Beans handles user initiated
zoom and zoom-reset events on a per DataGroup basis.
Each DataGroup can be set to ignore or respond to zoom
events and scale independently of other DataGroups.
SGT Beans have also simplified and expanded how the
user controls the placement and scaling of a graphic on
a printer page.

In creating SGT Beans, much complexity has been
placed into the PanelModel Bean. A “wizard” was devel-
oped to provide users a graphical tool for creating a Pan-
elModel.

4. ARCHITECTURE

SGT Beans consists of three primary JavaBeans (Fig-
ure 1), the Page, DataModel, and PanelModel and many
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Figure 1. UML diagram showing the relationship
between the three SGT Beans, Page, DataModel, and
PanelModel.

support classes. The DataModel and PanelModel beans
provide the “state” information necessary for Page to cre-
ate a graphic display.
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4.1 Page

Page is a visual JavaBean that extends
javax.swing.JComponent and can be added to a swing
container, for example javax.swing.JPanel. Page can have
any number of Panels placed inside it. Each Panel can
contain DataGroups, which provides an independent
graphical display of data. The location and size of the
Panels and DataGroups are specified in the PanelModel
(Figure 2).
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Figure 2. Page JavaBeans relationship to JPane and
other components.

4.2 PanelModel

The PanelMode (Figure 3) is a non-visual JavaBean. It
doesn’t have a graphical presence, but development
environments can interact with and invoke the “wizard” of
non-visual Beans. The PanelModel is responsible for
maintaining:

® The location and size of each Panel on the Page.
® AXxisGroup state and position on a Panel.
® |egend state and position on a Panel.

* | abel state and position on a Pandl.

The PanelModel and the classes that it aggregates
have been designed to be serialized to both a binary rep-
resentation, using java.io.ObjectOutputStream, and textual
representation, using javabeansXMLEncoder. PanelM-
odel has a static method loadFromXML(InputStream is) to
simplify creation of a PanelModel from a textual serialized
instance of PanelModel. XML serialization was chosen for
the wizard because it is resistant to the versioning prob-
lems that binary serialization are often prone.

4.3 DataModel

The DataModel is also a non-visual JavaBean. The
DataModel references information from the PanelModel to
specify a connection between data/attribute and Panel/
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Figure 3. PanelModel and its important SGT Beans
components.
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Figure 4. DataModel and its relationship to SGT and
SGT Beans components (SGT Beans in orange and
yellow).

4.4 PanelModelEditor (wizard)

The PanelModelEditor is designed to provide a very
user friendly, graphical, and interactive way for a devel-
oper or user to create, modify, or save a PanelModel. The
PanelModelEditor is used to position Panels, Labels, and
Legends on a Page and to set their properties.

The PanelModelEditor can be run in several ways. It
can be started as a “wizard” from within a development
environment (e.g. JBuilder, NetBeans, etc.), started from
a application to edit a PanelModel while the application is
running, or run as a stand-alone application by executing
the PanelModelEditor directly from the sgt.jar file (On
many operating systems double clicking the sgt.jar file
will launch the PanelModelEditor). The editor can open
existing PanelModels serialized with java.beans XMLEn-
coder and save the results of an editing session in the
same format.



5. EXAMPLE

The following is an example of a multiple Panel SGT
Beans graphics application. The top Panel contains a grid
plot of temperature overlaid with velocity vectors. The
bottom Panel contains a time series of vertical velocity.
(More information on this and other SGT Beans exam-

ples can be found at http://www.epic.noaa.gov/talks/dwd/
noaatech2004/SGTBeanTutorial.htm.)

The first step in creating a SGT Beans application is to
create a serialized instantiation of PanelModel. The Pan-
elModelEditor (Figure 5) is used to create, position, and
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Figure 5. PanelModel Editor with Panel, Legend, and Label layout from the example.

name the Panel, Legend, and Label components. The
components need to be named for later reference by the
application. The top Panel is named “GridPanel”, the Dat-
aGroup named “GridData”, and the Legend named “Color-
Legend”. The bottom Panel is named “TimePanel” and its
DataGroup named “TimeSeries”.

The main application, SBExample3, creates a plot by
instantiating Page (page_) and DataModel (dataModel )
objects with null constructors and the PanelModel
(panelModel ) is instantiated from the serialized repre-
sentation of a PanelModel create earlier using the Pan-
elModelEditor (SBExample3.xml). The dataModel_ and

panelModel_ objects are then passed to the page_
object.

Data is read from netCDF files using NcSimpleReader3
from a time series and grid dataset. We need to find the
PanelHolder and DataGroup to which we want to add data.
We can query panelModel_ to find the PanelHolder and
DataGroup objects into which we want to add data. (It is
also possible to query panelModel_ to determine what
PanelHolders and DataGroups are available and then cre-
ate a dialog that lets a user choose which PanelHolder,
DataGroup, and Legend to use.)
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The SGTData, Attribute, PanelHolder, DataGroup, and

Legend are then added to dataModel_. The finished
application is shown in Figure 6

SGT Beans Example 3
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Figure 6. SGT Beans example.

(The code for SBExample3 and NcSimpleReader3, the

application and netCDF reader, respectively, and
SBExample3.xml can be found in the “APPENDIX” on
page 4.)

6.

FUTURE DIRECTIONS

Presently, the Panels are positioned on the Page with-

out using a LayoutManager. This limitation requires the
developer to manually resize and position the Panels if
the Page is resized. We intend to add support for the
SpringLayout and develop a GUI interface to adjust the

/

*
*
*
*
*
*
*
*
*
*
*

SpringLayout properties. We will also add support for the
new SGT Annotation objects. Annotations include line,
oval, point, text, and rectangle objects.

Acknowledgment. This publication was supported by
the Joint Institute for the Study of the Atmosphere and
Ocean (JISAO) under NOAA Cooperative Agreement
#NA17RJ1232, Contribution #1026. PMEL contribution
2638. The views expressed herein are those of the
author(s) and do not necessarily reflect the views of
NOAA or any of its subagencies. This work is funded by
NOAA's HPCC program.

7. REFERENCES

Denbo, D.W., 2003. Plug and Play Scientific Graphics
with SGT. 19th International Conference on Interactive
Information and Processing Systems, AMS, 10-13
February 2003, Long Beach CA (on CD).

Denbo, D.W., 2001. Interactive graphics toolkit for Java
applications and web applets. 17th Conference on
Interactive Information and Processing Systems (IIPS)
for Meteorology, Oceanography, and Hydrology, AMS,
14-19 January 2001, Albuquerque, NM, 372-375.

Denbo, D.W., 2000. The Scientific Graphics Toolkit. Pro-
ceedings of Oceans '99 MTS/IEEE Conference, 13-16
September, Seattle, WA (on CD).

Denbo, D.W., 1999. Using Java graphics to display
ocean observations in NOAAServer. In 15th Interna-
tional Conference on Interactive Information and Pro-
cessing Systems (1IPS) for Meteorology,
Oceanography, and Hydrology, AMS, Dallas, TX, 10-
15 January 1999, 442-444.

Denbo, D.W., 1997. NOAAServer Graphics Engine
Architecture. Presented at NOAA WebShop97, Octo-
ber 22-23, 1997, Silver Spring, Maryland.

8. APPENDIX

Java code from the example. Available at http://
Www.epic.noaa.gov/java/sgt.

8.1 SBExample3

$1d: SBExanpl e3.java,v 1.5 2003/ 10/ 10 18:28:26 dwd Exp $

This software is provided by NOAA for full, free and open release. It is
under st ood by the recipient/user that NOAA assunes no liability for any
errors contained in the code. Although this software is rel eased w thout

conditions or restrictions in its use,

is expected that appropriate

credit be given to its author and to the National Cceanic and Atnospheric
Admi ni stration should the software be included by the recipient as an

el enent in other product devel opnent.
/

package tutorial;
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i mport java.awt . BorderLayout;
i mport java.awt . AWEvent;

i mport java.aw . Col or;

i mport java. awt. Di mensi on;

i mport java.awt. Tool ki t;

i mport java.awt.event. W ndowEvent;
i mport java.awt . event. ActionLi stener;
i mport java.awt.event. ActionEvent;

i mport java.awt.print.PrinterJob;
i mport java.awt.print.PageFormat;
i mport java.awt.print. PrinterException;

i mport java.io.| CException;

i mport javax.sw ng. JFrane;

i mport javax.sw ng. JPanel ;

i mport javax.sw ng. JMenu;

i mport javax.sw ng. JMenuBar;

i mport javax.sw ng.JMenul tem

i mport javax.sw ng. JSeparat or;

i mport javax.sw ng. Repai nt Manager ;

i mport gov.noaa. pnel.sgt.LineAttribute;

i mport gov.noaa. pnel.sgt.GidAttribute;

i mport gov. noaa. pnel .sgt.VectorAttribute;
i mport gov. noaa. pnel . sgt. Col or Map;

i mport gov. noaa. pnel . sgt. | ndexedCol or Map;
i mport gov. noaa. pnel . sgt. Li near Transform
i mport gov. noaa. pnel . sgt. JPane;

i mport gov. noaa. pnel . sgt. beans. Page;

i mport gov. noaa. pnel . sgt. beans. Panel Model ;

i mport gov. noaa. pnel . sgt. beans. Dat aMbdel ;

i mport gov. noaa. pnel . sgt. beans. Panel Hol der;

i mport gov. noaa. pnel . sgt. beans. Dat aG oup;

i mport gov. noaa. pnel . sgt. beans. Legend;

i mport gov. noaa. pnel . sgt. beans. Panel Model Edi t or;

i mport gov. noaa. pnel . sgt.dm SGTDat a;

i mport gov. noaa. pnel . sgt.sw ng. JC assTr ee;

/

L I I

*

*

SGT Bean Exanpl e3. Uses the SGI Bean cl asses to create a sinple
time series plot of data froma netCDF file.

@ut hor Donal d Denbo
@ersion 1.0
/

public class SBExanpl e3 extends JFrane inpl enents ActionListener {

/**

* |Instantiate the three prinmary SGI Bean objects.

* Page - Mai n SGT JavaBean used wi th Panel Model and Dat aMbdel to
* create a graphic.

* Panel Model - A nodel that supports the Panel structure of a plot.

* DataMbdel - A nodel that supplies the relationship between SGIData objects,
* its Attribute and the Panel and DataGroup in which it is
* di spl ayed and the Legend.

*/

private Page page_ = new Page();

private Panel Mbdel panel Model _ = new Panel Model () ;

private Dat aMbdel dataMddel _ = new Dat aWbdel ();

/**

* The JPanel that will be used to contain the graphic.

*/

private JPanel graphi cPanel _ = new JPanel (new BorderLayout());

private JMenultem printMenultem ;
private JMenultem exit Menultem ;



private JMenultem reset Zoomvenul tem ;
private JMenultem cl assTreeMenul tem ;
private JMenultem fil ePageMenul tem ;
private JMenultem panel Model Menultem ;

private PageFor mat pageFormat = PrinterJob. get PrinterJob().defaul t Page();
/**

* SGI Bean Exanpl e3 constructor.

*/

publ i ¢ SBExanpl e3()

setTitle("SGI Beans Exanple 3");

set JMenuBar ( makeMenuBar () ) ;

/**
* Enabl e W ndowEvents. Set the layout of the content pane to a
* Border Layout .
*/

enabl eEvent s( AWTEvent . W NDOW _EVENT_NVASK) ;

get Cont ent Pane() . set Layout (new Bor der Layout ());

/**
* Create the graphic and add it to the content pane of the JFrane.
*/

createG aphic();

get Cont ent Pane() . add( gr aphi cPanel _, Border Layout. CENTER);

}
/**
* Main method for SGI Bean Exanple 3.
* @aram args Program argunents (unused)
*
/
public static void main(String[] args) {
/**
* Create an instance of SBExanpl e3 and pack() the frane.
*
/
SBExanpl e3 frane = new SBExanpl e3();
frame. pack();
//Center the w ndow
Di mensi on sSi ze = Tool kit.getDefaultTool kit().getScreenSize();
D nension fSize = frane. getSi ze();
if (fSize.height > sSize.height) {
fSi ze. hei ght = sSi ze. hei ght;

}
if (fSize.width > sSize.width) {
fSize.width = sSize.w dt h;

}
frame. set Location((sSize.width - fSize.width)/2, (sSize.height - fSize.height)/2);
/**
* Since the current version of SGI Beans doesn’t directly support
* resizing disable resizing and nake the franme visible.
*/
frame. set Resi zabl e(f al se);
frame. setVisible(true);

}
/**
* Create the graphic to insert into graphi cPanel.
*/
private void createG aphic() {
NcSi npl eReader 3 ti nmeSeri esReader = null;
NcSi npl eReader 3 gri dReader = null;
/**
* Instantiate a NcSinpl eReader3 with a tine series data file and a grid
* data file. Exit on error.
*/
try {
ti meSeri esReader = new NcSi npl eReader 3("data/ OLEM tutorial _ts.nc");
gri dReader = new NcSi npl eReader 3("data/ OLEM tutorial _grid.nc");
} catch (1 CException ioe) {
i oe. printStackTrace();
Systemexit(1);

/**

* Add the page object to graphicPanel and set dataModel.



*/
gr aphi cPanel _. add(page_, BorderLayout. CENTER);
page_. set Dat aMbdel (dat aMbdel _);
/**
* Create panel Model by de-serializing an existing Panel Mdel. The
* file SBExanpl e3.xm, was created using
* gov.noaa. pnel . sgt. beans. Panel Mbdel Editor. Exit on error.
*
/
try {
panel Mbdel _=Panel Model . | oadFr omXM_( get Cl ass() . get Resour ce( " SBExanpl e3. xm ") . openStrean());
} catch (Exception e) {
e.printStackTrace();
Systemexit(1);

/**

* Set panel Model .

*/

page_. set Panel Model ( panel Mbdel _);
/**

* To add data to dataMbdel, we first need to find the Panel Hol der and

* DataGroup to which we want to add data. The SBExanpl e3.xm panel Model
* was created with a Panel nanmed "Ti mePanel"” and a Dat aG oup naned

* "TinmeSeries". It is possible to query panel Model to deterni ne what

* Panel Hol ders and Dat aG oups are avail abl e.

*/

Panel Hol der tinePanel = panel Mbdel _. findPanel Hol der (" Ti nePanel ") ;

Dat aGroup timeData = ti nePanel . fi ndDat aG oup("Ti neSeri es");

/**

* Get atine series fromthe netCDF file.

*/

SGTData data = tineSeri esReader.getTi meSeries("w', 1);

/**

* Create a line attribute for dark red circul ar narks.

*/
LineAttribute | Attr = new LineAttribute(LineAttribute. MARK, 51, Col or. red. darker());
/**

* Add data to Panel Hol der, tinme, and DataG oup, tineData.
*/

dat aMbdel _. addData(data, |Attr, tinePanel, tineData, null);

/**

* SBExanpl e3. xm al so has a Panel naned "G i dPanel" and a Dat aG oup naned
* "idbData". W wll use these with a GridAttribute object to create

* agrid plot.

*/

Panel Hol der gri dPanel = panel Mbdel _. fi ndPanel Hol der (" Gri dPanel ") ;
Dat aGroup gridData = gri dPanel . findDat aG oup("GidData");

Lsgend gridLegend = gridPanel . findLegend(" Col or Legend");

/: Get a grid fromthe netCDF file.

Sg;i'Data grid = gridReader.getGid("t", 1);

/: Create a GidAttribute.

G)ridAttri bute gAttr = createGidAttribute();

/: Add data to Panel Hol der, gridPanel, and DataG oup, gridData.
da{ aMbdel _. addData(grid, gAttr, gridPanel, gridData, gridLegend);

/**

* Get a vector fromthe netCDF file with a stride of 2.

*/

SGTDat a vector = gri dReader. getVectorGid(2);
/**

* Create a VectorAttribute

*/

Col or bl acki sh = Col or. bl ack;

VectorAttribute vAttr = new VectorAttribute(VectorAttribute. SCALED HEAD,
1.0, blackish, 0.3);

VAttr.setWdth(1.5f);

/**



* Add vector to Panel Hol der, gridPanel, and DataG oup, gridData
*/
dat aMbdel _. addDat a(vector, vAttr, gridPanel, gridData, null);

/**
* Process WndowEvents, stop programif WNDOW CLCSI NG event is caught.
* @aram e W ndowEvent
*/
protected voi d processW ndowEvent (W ndowEvent e) {
super . processW ndowEvent (e) ;
if(e.getID() == WndowEvent. W NDOW CLCSI NG ({
exi t Menultem acti onPerformed(null);
}

}
/**

* Create a GidAttribute using a "rai nbow' col or nap.
*

* @eturn GidAttribute

*/

private GridAttribute createGidAttribute() {
Col or Map chap;

/**

* Define red, green, and bl ue.
*/

int[] red =

o, o0 o0 O o0 0 o0 0
o, o0 o0 0 O 0 o0 0,
o, o0 o0 O o0 0 o0 0
0, 7, 23, 39, 55, 71, 87,103
119, 135, 151, 167, 183, 199, 215, 231
247, 255, 255, 255, 255, 255, 255, 255
255, 255, 255, 255, 255, 255, 255, 255
255, 246, 228,211, 193, 175, 158, 140} ;
int[] green =
{ o, o0 o0 0 0 0 o0 0,
0, 11, 27, 43, 59, 75, 91,107
123, 139, 155, 171, 187, 203, 219, 235
251, 255, 255, 255, 255, 255, 255, 255
255, 255, 255, 255, 255, 255, 255, 255
255, 247, 231, 215, 199, 183, 167, 151
135,119, 103, 87, 71, 55, 39, 23
7 0 O O O O, o0, ©0};
int[] blue =
{ 0, 143, 159, 175, 191, 207, 223, 239
255, 255, 255, 255, 255, 255, 255, 255
255, 255, 255, 255, 255, 255, 255, 255
255,247, 231, 215, 199, 183, 167, 151
135, 119, 103, 87, 71, 55, 39, 23
7 0 O O O O 0 O
o, o0 o0 O o0 0 o0 0,
o, o o0 O o0 O, 0, O0};

/**

* Create an IndexedCol orMap fromthe red, green, blue conponents. These
* colors wll be opaque (al pha=255). Use a LinearTransform to map the

* data value to a color.

*/
cmap = new | ndexedCol or Map(red, green, blue);
Li near Transform ctrans =

new Li near Transforn{0.0, (double)red.length, 0.0, 1.0);

((I' ndexedCol or Map) cmap) . set Transf orm(ctrans);
/*

*

*

Return a new RASTER grid attribute.

*/

return new GidAttribute(GidAttribute. RASTER, cnap);
/**
* Create application nmenubar
*/

JMenuBar nmakeMenuBar () {
JMenuBar menuBar = new JMenuBar () ;



JSepar at or separat or;

/*

* File Menu
* Print...
* Exi t

*/

JMenu fileMenu = new JMenu();
fileMenu.setText("File");
fileMenu. set Mnenonic((int)'F);
menuBar . add(fil eMenu);

fil ePageMenultem = new JMenultem();

fil ePageMenul tem . set Text (" Page Layout D
fil ePageMenul tem . set Mnenonic((int)’y’ )
fileMenu. add(fil ePageMenul tem);
printMenultem = new JMenul ten()

print Menult em . set Text ("Print...");
print Menul tem_ . set Mhenoni c( (i nt) P);
fileMenu. add(printMenultem);

separator = new JSeparator();

fil eMenu. add(separator);

exitMenultem_ = new JMenultem();
exitMenultem .set Text ("Exit");

exi tMenul tem . set Mhenoni c( (i nt) X);
fileMenu. add(exitMenultem);

/*
* Edit Menu
* Panel Model . . .
*/

JMenu edi t Menu = new JMenu();
edi t Menu. set Text ("Edit");
edi t Menu. set Mhermoni c((int) E);
menuBar . add( edi t Menu) ;
panel Model Menultem_ = new JMenultem();
panel Model Menul t em . set Text (" Panel Model ... "
panel Model Menult em . set Mhenmonic((int)’' M);
edi t Menu. add( panel Model Menultem);
/*

* View Menu

* Reset Zoom

* Class Tree...

*/
JMenu vi ewenu = new JMenu();
vi ewenu. set Text (" Vi ew');
vi ewMenu. set Mnenonic((int)’'V);
menuBar . add( vi ewvenu) ;
reset Zoomvenultem_ = new JMenulten();
reset ZoomMvenul t em . set Text (" Reset Zoom')'
reset Zoomvenul t em . set Mhenonic((int)’ 2 ):
vi ewenu. add( reset Zoomvenul tem ) ;
separator = new JSeparator();
vi ewivenu. add( separ at or) ;
cl assTreeMenultem = new JMenulten();
cl assTreeMenultem . set Text ("Cl ass Tree...");
cl assTreeMenul t em . set Menoni c((int)’ C )
vi ewMenu. add( cl assTreeMenul tem ) ;
/*

* add listeners for menu itens

*/
exi tMenul tem . addActi onLi stener(this);
print Menul t em . addAct i onLi st ener (t hi s)
reset Zoomvenult em . addAct i onLi st ener ('t hi s);
cl assTreeMenul t em . addAct i onLi st ener (this);
fil ePageMenul t em . addActi onLi st ener (this);
panel Mbdel Menul t em . addAct i onLi st ener (t hi s)

return nenuBar;

/**



* Listen for events fromnmenu itens
*
/
public void actionPerformed(Acti onEvent event) {
bj ect object = event. get Source();
if(object == printMenultem)
print Menultem acti onPerformed(event);
el se if(object == exitMenultem)
exi t Menul tem acti onPerformed(event);
el se if(object == reset Zoomvenultem)
reset ZoonmMenul t em acti onPer f or ned(event);
el se if(object == classTreeMenultem)
cl assTreeMenul t em acti onPer f or ned(event);
el se if(object == fil ePageMenultem)
fil ePageMenul t em acti onPerforned(event);
el se i f(object == panel Mbdel Menultem)
panel Model Menul t em acti onPer f or ned(event) ;

/**
* Close application, dispose of resources, and exit.
*/
voi d exit Menultem acti onPerforned(Acti onEvent event) {
/**
* Clean up windows and exit.
*/
set Vi si bl e(fal se);
di spose();
System exit (0);
}
/**
* Print Page.
*/
voi d printMenultem actionPerfornmed(ActionEvent event) {

Col or saveCol or;
JPane pane = page_. getJPane();

PrinterJob printJob = PrinterJob.getPrinterJob();
printJob. set Pri ntabl e(page_, pageFornat_);
pri nt Job. set JobNane(" BeanDenmp") ;
if(printJob.printhialog()) {
try {
Repai nt Manager current Manager = Repai nt Manager. current Manager ( pane) ;
curr ent Manager . set Doubl eBuf f eri ngEnabl ed(f al se);
printJob.print();
curr ent Manager . set Doubl eBuf f eri ngEnabl ed(true);
} catch (PrinterException pe) {

Systemout.printin("Error printing: " + pe);
}
}
}
/**
* Reset the zoomfor all w ndows.
*/

voi d reset ZoomMenul t em acti onPerfor ned(Acti onEvent event) {
page_. reset Zoon();

/**

* Open the JO assTree with the page_ JPane. The JC assTree provides
* access to nmany di al ogs that can be used for inspecting/editing
* sgt cl asses.
*/
voi d cl assTreeMenul t em acti onPerformed(Acti onEvent event) {
JC assTree ct = new JO assTree();
ct.set Modal (fal se);
ct.set JPane( page_. get JPane());
ct.show);

}

/**



}

* Edit the printer page |ayout.
*/
void fil ePageMenul tem acti onPerforned(Acti onEvent e) ({
PrinterJob pj = PrinterJob.getPrinterJob();

pageFormat _ = pj . pageDi al og( pageFormat _);
/**
* Edit/Mdify the Panel Mbdel .
*/

voi d panel Model Menul t em acti onPer formed(Acti onEvent e) {
Panel Model Edi t or pne = new Panel Model Edi t or ( panel Model _
pre. set Vi si bl e(true);

}

)

8.2 NcSimpleReader3

/

*
*
*
*
*
*
*
*
*
*
*

$ld: NcSi npl eReader 3.java,v 1.4 2003/10/10 18:28:26 dwd Exp $

This software is provided by NOAA for full, free and open release. It is
understood by the recipient/user that NOAA assunes no liability for any
errors contained in the code. Although this software is rel eased w thout
conditions or restrictions inits use, it is expected that appropriate
credit be given to its author and to the National Cceanic and Atnospheric
Admi ni stration should the software be included by the recipient as an

el ement in other product devel opnent.

/

package tutorial;

i mport java.io.| CException;

import java.util.lterator;

i mport ucar.nc2. Netcdf Fil e;
i mport wucar.nc2. Vari abl e;

i mport wucar.ma2. Array;
i mport ucar.nma2. | nval i dRangeExcepti on;
i mport ucar. ma2. Range;

i mport gov. noaa. pnel . sgt.dm SGTDat a;

i mport gov. noaa. pnel .sgt.dm SGTGi d;

i mport gov. noaa. pnel . sgt.dm SGTVect or;

i mport gov. noaa. pnel . sgt.dm SGTMet aDat a;
i mport gov. noaa. pnel .sgt.dm Si npl eLi ne;
i mport gov.noaa. pnel.sgt.dm Si npl eGri d;

i mport gov.noaa. pnel.util.GeoDat eArray;
i mport gov.noaa. pnel . util. GeoDat e;

i mport gov.noaa.pnel.util.lllegal Ti neVal ue;

/**

* NcSi nmpl eReader 3 denonstrates how a tine series can be read froma net CDF
* file and then encapsulated in a SGIData object. NOTE: This exanpl e nakes
* several assunptions about the netCDF file. The variables are assuned to
* be float, the tine axis int, and the tinme units of the form

* "seconds since 1989-10-11 12:34 GMVI".

*

* @ut hor Donal d Denbo

* @ersion 1.0

*/

public class NcSi npl eReader 3 {

private Netcdf File ncFile_;

/**

* Construct the netCDF file reader.
*

* @aramfile NetCDF file name



* @hrows | OException if error occurs while openning the file.
*/
public NcSi nmpl eReader3(String file) throws | OException {

/*

* Open a netCDF file. Any exceptions are handl ed by the caller.
*/

ncFile_ = new NetcdfFile(file);

/**
* Reads 'u’ and 'v' and conbines into a vector.
* @aram step stride between el enents
* @eturn SGIData (SGTVector)
*/
public SGIData getVectorGid(int step) {
SGTGid uGid = (SGTGid)getGid("u", step);
SCGIGid vGid = (SGTGid)getGid("v", step);
return new SGIrVector(uGid, vGid);
}
/**
* Reads a horizontal (x,y) grid fromthe netCDF data file. Assunes that the
X axis nanme and y axis name contains "x" and "y", respectively.

Always returns a grid with the origin at {0, 0, ... 0} and the shape = 1,
except for the x and y axes.

’ ’ ’

*
*
*
*
* @aram varName Variable name to be accessed as a tine series
* @aram step stride between el enents
* @eturn SGIData (SinmpleGid).
*
/
public SGIData getGid(String varNane, int step) {
SinpleGid grid = null;
SGTMet aDat a xMeta = nul | ;
SGTMet aDat a yMet a nul | ;
SGTMet aDat a zMet a nul | ;
int[] dinShape = new int|
int[] dimOrigin = new int
int xlndex = -1,
int ylndex = -1;

1],
[1];

doubl e[] XxArray = null;
doubl e[] yArray = null;
doubl e[] zArray = null;

/**

* Get the requested grid variable and the x and y di nension variables. If
* any variable doesn't exist return null.

*/

Variable var = ncFile_.findVariabl e(var Nane) ;

Variable xDim = nul | ;

Variable yDim = nul | ;

Iterator varlter = ncFile_.getVariablelterator();

Variable dim= null;

whil e(varlter. hasNext ()) {
dim= (Variable)varlter.next();
i f(dimisCoordinateVariable()) {

i f(dimgetNanme().indexOF("x") = -1) {
xDim = dim
} else if(dimagetNane().indexOf("y") I'=-1) {
yDim = dim
}
}
if(var == null || xDm== null || yDim== null) return null;
/**
* Get the rank and shape of the grid. Set the origin[] = {0, 0, ... }.
* Find which are the x and y dinensions. |If the grid doesn’t have either
* x or y dimensions return null.
*
/

int rank = var.getRank();
int[] shape = var. get Shape();



int[] origin new i nt[rank];

for(int i=0; i_< rank; i++) { origin[i] = 0; };
for(int i=0; i <rank; i++) {
i f(var.getDi nension(i).getNane().indexOf("x") = -1) xIlndex = i;
i f(var.getDi nmension(i).getNane().indexOf("y") !=-1) ylndex = i;
if(xlndex == -1 || ylndex == -1) return null;
/**

* The coordi nate variabl es are one-di nensional. Use the shape fromthe
* grid variable to read the x and y arrays fromthe net COF file.
*
/
dinDrigin[0] = 0;
try {
di nShape[ 0] = shape[ xI ndex] ;
xArray = getDoubl eArray(xDim di nOrigin, dinShape, step);
di nShape[ 0] = shape[yl ndex];
yArray = getDoubl eArray(yDim di nOrigin, dinShape, step);
} catch (1 OException ioe) {
i oe. printStackTrace();
} catch (InvalidRangeException ire) {
ire.printStackTrace();
}
/

* %

* Set shape = 1 for all dinmensions not x or vy.
*/
for(int i=0; i < rank; i++)

if(i '= xlndex & i != ylndex) shape[i] = 1;
/**

* Read the grid data fromthe net CDF file.
*/

try {
zArray = getDoubl eArray(var, origin, shape, step);
} catch (1 OException ioe) {
i oe. printStackTrace();
} catch (InvalidRangeException ire) {
ire.printStackTrace();
/**
* Create the x and y axis netadata and the z grid netadat a.
*/
xMeta = new SGTMet abDat a( xDi m get Name(),
xDimfindAttribute("units").getStringValue());
yMet a = new SGTMet aDat a(yDi m get Nane(),
yDimfindAttribute("units").getStringVvalue());
zMeta = new SGTMet aDat a(var. findAttribute("l ong_nane").getStringVal ue(),
var.findAttribute("units").getStringVal ue());
/**
* Create a SinpleGid fromthe axes coordi nate variables and the grid
* variable. Set the mnetadata.
*/
grid = new SinpleGid(zArray, xArray, yArray, varName + " Gid");
grid. set XMet aDat a( xMet a) ;
grid. set YMet aDat a(yMet a) ;
grid. set ZMet aDat a(zMet a) ;

return grid;

}

/**

* Reads a tines series fromthe netCDF data file. Assunmes that tine is in
* a coordinate variable named "time". Returns a line with the

* originat {0, 0, ... 0} and shape = 1, except for the tine extent.

*

* @aram varNane Variable name to be accessed as a tine series

* @aram step stride between el ements

* @eturn SGIData (SinpleLine).

*/

public SGIData get Ti meSeries(String varNanme, int step) {
Si npl eLine line = null;
SGTMet aData xMeta = nul | ;



SGTvet aData yMeta = nul | ;

/**

* Get the requested variable and the tinme dimension variable. If either
* variable doesn't exist or time isn't a coordinate variable return null.
*/

Variable var = ncFile_.findVariabl e(var Nane) ;

Variable tineDim= ncFile_.findVariable("time");

int tine = -1,

if(var == null || timeDim== null || !timeD misCoordinateVariable()) return null;
/**

* Get the rank and shape of var. Set the origin[] = {0, 0, ... }.

* Find which dimension is time. If this variable doesn't have a tine

* dimension return null.

*/

int rank = var.getRank();

int[] shape = var. get Shape();

int[] origin = new int[rank];

for(int i=0; i <rank; i++) { origin[i] = 0;};
i {

for(int i=0; < rank; i++)
if(var. getDmensn on(l) get Nane().equal s("tine")) {
time =i;
br eak;

}

}
if(time <0) return null;
*

)
* Set shape = 1 for all non-tinme di nensions.
*
/
for(int i=0; i < rank; i++) {
if(i !: time) shape[l] = 1;

/**

* Read the variable and time coordinate variable fromthe netCDF file.
*
/

Array dinData = null;

doubl e[] dataD = nul |;

GeoDat eArray gArray = null;

try {
dat aD = get Doubl eArray(var, origin, shape, step);
gArray = get CGeoDateArray(tineDim step);

} catch (1 Okxception ioe) {
i oe. printStackTrace();

} catch (Invali dRangeExcept ionire) {
ire.printStackTrace();

.

/*

* Create the x and y axis nmetadata. The xMeta object is not used to
* | abel the graph because a TineAxis is |labelled using the tine information.
*/

xMeta = new SGTMet aData("X axis", "units");

yMeta = new SGTIMet aDat a(var.findAttribute("long_nane"). get StringVal ue(),
var.findAttribute("units").getStringVal ue());

/**

* Create a SinpleLine fromthe time coordinate and data variable. Set the
* met adat a.

*/

line = new Sinpl eLine(gArray, dataD, varNanme + " Tine Series");

i ne. set XMet aDat a( xMet a) ;

line.set YMetaData(yMeta);

return |line;

/**

* Read a variable fromthe netCDF file.

@ar am var net CDF Vari abl e

@aram origin starting index

@ar am shape extent in each dinension.
@aram step stride between el ements
@eturn data array

E I I I



* @hrows | CException
* @hrows |nvali dRangeException
*/
doubl e[] getDoubl eArray(Variable var, int[] origin, int[] shape, int step)
throws | OException, InvalidRangeException {
/**
* Construct a Range object for subsanpling the data.
*/
Range[] range = new Range[var. get Rank()];
for(int i=0; i < var.getRank(); i++) {
range[i] = new Range(origin[i], origin[i] + shape[i] - 1, step);

/**
* Read the variable fromthe netCDF file.
*/
Array varData = null;
varData = var.read(origin, shape).sectionNoReduce(range);
/**
* Extract the variable MiultiArray data into a 1 di nensional java array
* and convert to double[]. Assunmes that the net COF variable is float.
*/
float[] data = (float[])varData.copyTolDJavaArray();
doubl e[] dataD = new doubl e[ data. | ength];
for(int i=0; i < data.length; i++) {
dataD[i] = data[i];

return datab;

/**
* Read the time coordinate variable fromthe net COF file.
* @aramtinmeDi mnetCDF tine coordinate variable
* @eturn GeoDateArray containing tinme axis data
* @hrows | CException
* @hrows | nvali dRangeExcepti on
*/
GeoDat eArray get GeoDat eArray(Variable tineDim int step)
throws | OException, InvalidRangeException {
Array dinData = null;
/**
* Construct a Range object for subsanpling the data.
*/
Range[] range = new Range[ 1];
int len = (int)tineD mgetSize();
range[ 0] = new Range(0, len-1,step);
/**
* Read the time coordinate variable fromthe net COF file.
*/
dinData = tineDi mread().secti onNoReduce(range);
/**
* Extract the tine coordinate variable Miulti Array data into a 1 di mensi onal
* java array and convert to a GeoDateArray object. Assunes the tine
* data is int and the units are well behaved.
*/
int[] axis = (int[])dinData.copyTolDJavaArray();
long[] axisL = new | ong[axis.|length];
/**
* Get the tine units and parse to obtain the scaling factor and offset
*/
String timeU = tineDmfindAttribute("units").getStringVal ue();
int space = tineU indexOF (" ");
int since = tineU indexOf ("since");
String timeUnits = tineU. substring(0, space);
String timeOfset = tinmeU substring(since+6);
long factor = 1;
if(timeUnits.startsWth("second")) {
factor = 1000;
} else if(tinmeUnits.startsWth("mn")) {
factor = 60000;
} else if(tinmeUnits.startsWth("hour")) {
factor = 3600000;
} else if(tinmeUnits.startsWth("day")) {



factor = 86400000;

long of fset = 0;
try {
/*
* Using CGeoDate to parse the offset. GCeoDate forces a GWI cal endar
*/
of fset = new GeoDate(ti neOffset, "yyyy-Mvidd HH nmmi') . get Ti me() ;
} catch (lllegal TimeValue itv) { }
/**

* Apply the scaling and offset, then instantiate a GeoDateArray contai ning
* the time axis val ues.
*/
for(int i=0; i < axis.length; i++) {
axisL[i] = axis[i]*factor + offset;

return new GeoDat eArray(axislL)

}
}

8.3 SBExample3.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<java version="1.4.1_01" cl ass="j ava. beans. XM_.Decoder ">
<obj ect cl ass="gov. noaa. pnel . sgt. beans. Panel Model ">
<voi d property="pageSi ze" >
<obj ect cl ass="j ava. awt. Di mensi on" >
<i nt >475</i nt >
<i nt >625</i nt >
</ obj ect >
</ voi d>
<voi d property="panel Li st">
<voi d net hod="put">
<string>Ti nePanel </ stri ng>
<obj ect cl ass="gov. noaa. pnel . sgt. beans. Panel Hol der" >
<voi d property="bounds">
<obj ect cl ass="java.awt.Rectangl e">
<int>0</int>
<i nt >450</i nt >
<i nt>475</int>
<int>175</int>
</ obj ect >
</voi d>
<voi d property="dataG oups">
<voi d net hod="put">
<string>Ti meSeri es</string>
<obj ect cl ass="gov. noaa. pnel . sgt. beans. Dat aG oup" >
<voi d property="XAxi sHol der">
<voi d property="axisType">
<int>3</int>
</voi d>
<voi d property="boundsP">
<voi d property="hei ght">
<doubl e>0. 4166666567325592</ doubl e>
</voi d>
<voi d property="wi dth">
<doubl e>5. 847222328186035</ doubl e>
</voi d>
<void property="x">
<doubl e>0. 5</ doubl e>
</voi d>
<voi d property="y">
<doubl e>0. 0833333358168602</ doubl e>
</voi d>
</voi d>
<voi d property="transfornG oup">
<string>Ti meSeri es</string>
</ voi d>
<voi d property="userRange" >
<obj ect cl ass="gov. noaa. pnel . util.SoTRange$Ti ne" >
<voi d id="SoTVal ue$Ti ne0" property="delta">



<voi d property="val ue">
<l ong>172800000</ | ong>
</voi d>
</ voi d>
<voi d property="delta">
<obj ect idref="SoTval ue$Ti ne0"/ >
</voi d>
<voi d i d="SoTVal ue$Ti nel" property="end">
<voi d property="val ue">
<l ong>978307200000</ | ong>
</voi d>
</ voi d>
<voi d property="end">
<obj ect idref="SoTval ue$Ti nel"/>
</voi d>
<voi d id="SoTVal ue$Ti ne2" property="start">
<voi d property="val ue">
<l ong>946684800000</ | ong>
</voi d>
</ voi d>
<voi d property="start">
<obj ect idref="SoTval ue$Ti ne2"/ >
</voi d>
</ obj ect >
</voi d>
</voi d>
<voi d property="YAxi sHol der">
<voi d property="boundsP">
<voi d property="hei ght">
<doubl e>1. 6805555820465088</ doubl e>
</voi d>
<voi d property="wi dth">
<doubl e>0. 4166666567325592</ doubl e>
</voi d>
<void property="x">
<doubl e>0. 0833333358168602</ doubl e>
</voi d>
<voi d property="y">
<doubl e>0. 5</ doubl e>
</ voi d>
</voi d>
<voi d property="1Iabel Interval ">
<i nt >3</int>
</ voi d>
<voi d property="title">
<voi d property="noveabl e">
<bool ean>f al se</ bool ean>
</ voi d>
</voi d>
<voi d property="transfornG oup">
<string>Ti meSeri es</string>
</ voi d>
<voi d property="userRange" >
<voi d i d="SoTVal ue$Doubl e0" property="delta"/>
<voi d property="delta">
<obj ect 1 dref="SoTVval ue$bDoubl e0"/ >
</voi d>
<voi d i d="SoTVal ue$Doubl e1" property="end"/>
<voi d property="end">
<obj ect 1 dref="SoTval ue$bDoubl el"/ >
</voi d>
<voi d i d="SoTVal ue$Doubl e2" property="start"/>
<void property="start">
<obj ect 1 dref="SoTVval ue$bDoubl e2"/ >
</voi d>
</ voi d>
</voi d>
<voi d property="ZRangeU'>
<voi d i d="SoTVal ue$Doubl e3" property="delta"/>
<voi d property="delta">
<obj ect 1dref="SoTVal ue$Doubl e3"/>
</ voi d>



<voi d i d="SoTVal ue$Doubl e4" property="end"/>
<voi d property="end">
<obj ect 1dref="SoTVal ue$Doubl e4"/ >
</ voi d>
<voi d i d="SoTVal ue$Doubl e5" property="start"/>
<voi d property="start">
<obj ect 1dref="SoTVal ue$Doubl e5"/ >
</ voi d>
</voi d>
<voi d property="id">
<string>Ti meSeri es</string>
</voi d>
<voi d id="Margi n0" property="margin"/>
<voi d property="margin">
<obj ect idref="Margin0"/>
</voi d>
</ obj ect >
</voi d>
</voi d>
<voi d property="id">
<string>Ti mePanel </ string>
</ voi d>
</ obj ect >
</ voi d>
<voi d net hod="put">
<string>GidPanel </string>
<obj ect cl ass="gov. noaa. pnel . sgt. beans. Panel Hol der" >
<voi d property="bounds">
<obj ect cl ass="java.awt.Rectangl e">
<int>0</int>
<i nt>0</int>
<i nt>475</int>
<i nt >450</i nt >
</ obj ect >
</voi d>
<voi d property="dataG oups" >
<voi d net hod="put">
<string>CGidData</string>
<obj ect cl ass="gov. noaa. pnel . sgt. beans. Dat aG oup" >
<voi d property="XAxi sHol der">
<voi d property="boundsP">
<voi d property="hei ght">
<doubl e>0. 4166666567325592</ doubl e>
</voi d>
<void property="w dth">
<doubl e>4. 80555534362793</ doubl e>
</voi d>
<voi d property="x">
<doubl e>0. 5</ doubl e>
</voi d>
<voi d property="y"
<doubl e>0. 0833333358168602</doub|e>
</voi d>
</ voi d>
<voi d property="title">
<voi d property="noveabl e">
<bool ean>f al se</ bool ean>
</ voi d>
</voi d>
<voi d property="transfornG oup">
<string>Gi dDat a</ string>
</ voi d>
<voi d property="userRange" >
<voi d i d="SoTVal ue$Doubl e6" property="delta"/>
<void property="delta">
<obj ect 1 dref="SoTVval ue$bDoubl e6"/ >
</voi d>
<voi d i d="SoTVal ue$Doubl e7" property="end"/>
<voi d property="end">
<obj ect 1 dref="SoTval ue$bDoubl e7"/ >
</voi d>
<voi d i d="SoTVal ue$Doubl e8" property="start"/>



<void property="start">
<obj ect 1 dref="SoTVval ue$bDoubl 8"/ >
</voi d>
</ voi d>
</voi d>
<voi d property="YAxi sHol der">
<voi d property="boundsP">
<voi d property="hei ght">
<doubl e>4. 80555534362793</ doubl e>
</voi d>
<void property="w dth">
<doubl e>0. 4166666567325592</ doubl e>
</voi d>
<voi d property="x">
<doubl e>0. 0833333358168602</ doubl e>
</voi d>
<void property="y">
<doubl e>0. 5</ doubl e>
</voi d>
</ voi d>
<voi d property="title">
<voi d property="noveabl e">
<bool ean>f al se</ bool ean>
</ voi d>
</voi d>
<voi d property="transfornG oup">
<string>Gi dDat a</ string>
</ voi d>
<voi d property="userRange" >
<voi d i d="SoTVal ue$Doubl e9" property="delta"/>
<void property="delta">
<obj ect 1 dref="SoTVval ue$Doubl €9"/ >
</voi d>
<voi d i d="SoTVal ue$Doubl e10" property="end"/>
<voi d property="end">
<obj ect i dref="SoTVal ue$bDoubl e10"/ >
</voi d>
<voi d i d="SoTVal ue$Doubl e11" property="start"/>
<void property="start">
<obj ect idref="SoTVal ue$bDoubl e11"/ >
</voi d>
</ voi d>
</voi d>
<voi d property="ZRangeU'>
<voi d id="SoTVal ue$Doubl e12" property="delta"/>
<voi d property="delta">
<obj ect 1dref="SoTVal ue$Doubl e12"/>
</ voi d>
<voi d i d="SoTVal ue$Doubl 13" property="end"/>
<voi d property="end">
<obj ect 1dref="SoTVal ue$Doubl e13"/>
</ voi d>
<voi d id="SoTVal ue$Doubl e14" property="start"/>
<voi d property="start">
<obj ect 1dref="SoTVal ue$Doubl e14"/ >
</ voi d>
</voi d>
<voi d property="id">
<string>Gi dDat a</string>
</voi d>
<voi d id="Margi nl" property="margin">
<voi d property="right">
<fl oat >1. 2916666</ f | oat >
</ voi d>
<voi d property="top">
<f | oat >0. 9444444</ f | oat >
</voi d>
</voi d>
<voi d property="margin">
<obj ect 1dref="Marginl"/>
</voi d>
</ obj ect >



</voi d>
</ voi d>
<voi d property="id">
<string>Gi dPanel </string>
</voi d>
<voi d property="I abel s">
<voi d net hod="put">
<string>Title</string>
<obj ect cl ass="gov. noaa. pnel . sgt. beans. Label ">
<voi d property="boundsP">
<obj ect cl ass="gov. noaa. pnel . util . Rectangl e2D$Doubl e" >
<voi d property="hei ght">
<doubl e>0. 5</ doubl e>
</voi d>
<void property="w dth">
<doubl e>4. 763888835906982</ doubl e>
</voi d>
<voi d property="x">
<doubl e>0. 5277777910232544</ doubl e>
</voi d>
<voi d property="y"
<doubl e>5. 611111164093018</doub|e>
</voi d>
</ obj ect >
</voi d>
<voi d property="id">
<string>Ttitle</string>
</voi d>
<voi d property="justification">
<int>1</int>
</voi d>
<voi d property="text">
<stri ng>SGI Beans Deno</string>
</voi d>
</ obj ect >
</voi d>
</voi d>
<voi d property="| egends">
<voi d net hod="put ">
<string>Col or Legend</ stri ng>
<obj ect cl ass="gov. noaa. pnel . sgt. beans. Legend" >
<voi d property="boundsP">
<obj ect cl ass="gov. noaa. pnel . util.Rectangl e2D$Doubl e" >
<voi d property="hei ght">
<doubl e>4. 833333492279053</ doubl e>
</voi d>
<void property="w dth">
<doubl e>1. 0833333730697632</ doubl e>
</voi d>
<voi d property="x">
<doubl e>5. 416666507720947</ doubl e>
</voi d>
<voi d property="y"
<doubl e>0. 4722222089767456</doub|e>
</voi d>
</ obj ect >
</voi d>
<voi d property="id">
<stri ng>Col or Legend</string>
</voi d>
<voi d property="type">
<int>1</int>
</voi d>
</ obj ect >
</voi d>
</ voi d>
</ obj ect >
</ voi d>
</ voi d>
</ obj ect >
</java>
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