Soaping Your Windows
toc: SOAP is an easy way to communicate between Java applets and servers

deck: XML may be awrite only language, but SOAP will read and write it for you.
James W. Cooper

Recently, a colleague sent me a document containing specifications for how information
needed to be transmitted between various clients and servers as an XML schema. Wdll...
it looked al right, but please don’t ask me to be the XML vadidator: they have programs
that do that. In fact, the more | looked at the spec, the more | redlized that XML is
YAWOL : Yet Another Write-Only Language. It’'s like APL or even perl—too hard to
read for what you can get out of it.

But don't for a minute take this to mean that | don’t think XML isredly useful and
vauable. I'm making more and more use of it dl thetime. But I'm using Javato reed and
write this mouthful and give me the parts | want without ever having to digest the whole
thing.

Thisis, of course, exactly what SOAP isfor. It provides and XML schemafor
representing the contents of Java objects, so you can transmit them over a network
between programs and platforms without understanding much of how thisisdone. A
couple of years ago, | wrote glowingly of how Java RMI gave you a smple method to
transmit objects between Java applets and Java servers. but it turned out not to be a
heavily used protocol because it was too hard to use when firewdls were in the way, and
because it was only between Java programs.

SOAP s different. Y ou can use a Java SOAP seridizer to convert an object to an XML
data stream and send it off to any program that can reseridize it back into an object. That
program could be in Java, C, or even Visuad Basic (when Microsoft’s Dot Net Studio
ships).

Last month | showed you how a Java application could communicate with another using
SOAP. Thismonth, I'll show you the rest using an applet.

Let's suppose we want to write a program to send an array of data points from a server to
client so we can plot them. Any object we want to send between two programs usng
SOAP must be seridized. Whileit isn't impossibly difficult to write a seridizer you can

use SOAP s BeanSeridizer if you can make each object behave like a JavaBean. Bean+
like objects must have get and set accessor methods for each private variable they

contain. As usud for an object, it doesn't matter how the data are actualy stored within
the object, or whether additional computations are done in the get and set methods, as
long as each variable can be st directly or through computation using these accessor
methods. Now, aswe noted last month, the java.awt.Point object has X and Y public
variables, but since they aren't get and set accessors, you can't use them here. Instead, we
create a DataPoint object that has these characteristics:

/I Represents one x-y data point pair
public class DataPoint {



private int x, vy;
/I must have an enpty constructor
/1 for the Bean deserializer to work
publ i c Dat aPoi nt () {
x=0; y=0;
}
//use this constructor when we first create it
public DataPoint(int x_, int y_ ) {

X = X_; y =y_,
}

/1 get and set for x and y val ues
public int getX() {

return x;

}

public int getY() {
return vy;

}

public void setX(int x_ ) {
X = X_;

}

public void setY(int y_) {
y =y,

}

}
The XML representation of an ingtance of a DataPoint object is just

<item xsi:type="ns2: poi nt">
<X XSi:type="xsd:int">70</x>
<y Xsi:type="xsd:int">90</y>
<litenp

Now, if we want to get awhole array of thesein asingle query, we ought to make an
XY Data class that sets and gets arrays of DataPoint objects.

public class XYData {

//transmts a whole array

/1 of DataPoi nt objects
private DataPoint[] v;

/1 get the array out of the clas

publi c DataPoint[] getData() {
return v;

}

//set sone data back into the class

public void setData(DataPoint[] vc) {
V = vC;

}

}
The XML representation of the whole array consists of a header that saysit isan array,

and an series of <item> entries for each DataPoint in the array.

<data xm ns: ns3=
"http://schemas. xm soap. or g/ soap/ encodi ng/ "
Xsi:type="ns3: Array"

ns3: arrayType="ns2: point[4] ">



<item xsi:type="ns2: point">
<X Xsi:type="xsd:int">10</x>
<y Xsi:type="xsd:int">20</y>
<litenp

Thisiswhat we want to transmit using SOAP, and the BeenSeridizer and deseridizer
cregte dl this XML for us.

Setting Up Your Server

The client and server could in fact be the same machine for this smple test. | found that if
my Windows-2000 machine was not connected to my network and had been rebooted
since disconnection, that there were some fairly long delays that may have been caused
by some TCP/IP timeouts somewhere under the covers. However, | devel oped the client
and server on my laptop and you can too.

The server sde needs to have the tomcat JavaServer Pages toolkit installed. Remember
that tomcat is the Apache server written by Sun and donated to the Apache project. You
will find linksto it on both the Sun and Apache pages.

1. Ingdling Tomcat amountsto just unzipping it into a Tomcat directory. The
default isjakarta-tomcat. Thereis nothing to ingtd| after you unzip. To Start the
JSP engine, you want to start the startup.bat file in the jakarta-tomcat\bin
directory. | usualy make a desktop shortcut to this batch file. Y ou have to restart
it any time you change server code: it does not detect and reload updated code as
more robust commercid servers do.

2. Unzip the SOAP zip file into a Soap directory and the Xerces zip fileinto a
Xercesdirectory. They unzip into sogp-2.0 and \xerces-1_2 3\tools, but | moved
or renamed them to \soap and \xerces for smplicity.

3. Edit your CLASSPATH to include \soap\lib\soap.jar. Alternatively, you can just
put soap.jar in the \Program Files\Javasoft\JRE\1.3\lib\ext directory and in the
\jdk1.3\jrellib\ext directory. If you want to run the provided examples, you so
need to put \soap in your classpath. (Note that in Windows-2000, this whole thing
isburied in SettingControl Pandl| System|Advanced|Environment Varigbles).

4. Edit the tomcat.bat file in your \tomcat\bin directory to add the path to Xercesto
the front of the CLASSPATH line, so that Xercesisfound first. Thisis necessary
because Tomcat comes with an older XML parser that won't work. Line 38 of this
file should be changed to:
set CLASSPATH=d:\ xer ces\ xerces.j ar; UCLASSPATHY %€ p%

5. Make surethat you add the path to xercesjar to the front of your actua classpath
declaration as well.

CLASSPATH=d: \ xerces\ xerces.jar; ..etc.

6. Inthe Tomcat \conf\server.xml file, add the following Context lines near the
bottom of thefile just above the </ContextManger> line.

<Cont ext pat h="/soap" docBase="d:\soap\webapps\ soap”
debug="1" rel oadabl e="true">



</ Cont ext >

Writing Your Server Program

Y ou want to write a program that delivers a populated XY Data object on request using
the SOAP RPC mechaniam. Actudly, dl you haveto do is write the Java class. The
SOAP RPC router servlet will launch it and seridize the XY Data object. The entire class
is

/lcalled by SOAP service

public class XYCetter {
private XYData xydata ;
private DataPoint[] v;

public XYGetter() {
xydata = new XYData(); //create data class
[1fill it with data
v = new Dat aPoi nt[ 4];

v[ 0] = new Dat aPoi nt (10, 20);

v[1] = new Dat aPoi nt ( 30, 200) ;

v[ 2] = new Dat aPoi nt (50, 100);

v[ 3] = new Dat aPoi nt (70, 90);

xydat a.setData (v); /lput in class

//return data to soap service

publ i c XYData get XY() {
return xydata,;

}

}
Totell SOAP that this dassis available to be launched and what it will seridize, you

need to regigter it. The easiest way to do thisis usng the SOAP adminigtration
goplication you can get to at http://loca host:8080/s0ap/.

And, jugt aswe did in last month's column, you register this server dass by filling in the
fieldsto deploy anew service. Click on “Run the admin client” and then on the Deploy
icon. Then youfill in thefidds asfollows.

1. Enter an ID for the service, in this case * urn:sogpGetxy.” Make the scope
Application wide and specify that the Provider Type is Java and the Provider class
is XY Getter.

2. We dso have to specify each of the classes we want to seridize here The
Namespace URI is urn:xy-demo, since thisis the name we used in declaring our
classes in the Java program above. The Loca Part is the names we gave these
classes, here “xydata’ and “point.”

3. The Java Typefidds are the names of the actud classes. And findly, dl 4 of the
seridizer fidds are filled with

or g. apache. soap. encodi ng. soapenc. BeanSeri al i zer
which is the complete package name to the BeanSeridizer class.

4. Wedso mug fill in the Number of Mappings as 2 in this interface so that these
two lines are copied into the deployment descriptor.




5. Then, click on the Deploy button at the bottom of the screen.

Y ou have just deployed the soapGetxy service with two classes, nicknamed “ xydata’
and “point.” Now we can write the client to cal them.

The SOAP rpcrouter servlet can only run this program and seridize the classesif they
can be found. This means that you need to put them in your class path or in the
extensons directory. | usudly put them dl in ajar filein the c\Program
Fles\JavaSoft\jre\1.3\lib\ext directory.

Writing the Client Applet

If we normdly avoid alot of client Javain favor of usng JavaServer pages, we might ask
when we might actually need Java. One case | can think of iswhen you want to display
some graphics that smply cannot be rendered in HTML. Here Javais wholly appropriate
and the only solution. In fact, having JSPs that launch Java epplets for these casesisa
pretty good technique.

To write your client applet, you need to describe these same objects to the SOAP system

Call call = new Call();

cal | . set SOAPMappi ngRegi stry(snr);

//this is the object we are calling

cal | . set Target Obj ect URI (" urn: soapGet xy");
/land this is the method we will call

cal | . set Met hodNanme( " get XY");

cal | . set Encodi ngStyl eURI (encodi ngStyl eURI ) ;

and then make the cdll to the SOAP system:

Response resp;

try {
resp = call.invoke(Curl, "");

} catch (SOAPException e) {
System out. println("Soap exception: " + e.getMessage());
return;

}

/1 Check the response.
if ('resp.generatedFault()) {
Parameter ret = resp.get ReturnVal ue();
XYDat a xydata = (XYData)ret.getVal ue();
v = xydat a. get Data();
pl ot Dat a(v); /Iplot the results
} else {
Fault fault = resp.getFault();
Systemout.println ("Fault: "+ fault.getFaultString());
}
Thisreturns an array of DataPoint objectsin the variable v. We can plot them by finding
the data scale for plotting:

private void plotData(DataPoint[] v) ({
/lscales the data for plotting
Xm n ym n = | nteger. MAX VALUE ;
Xmax y max I nteger. M N_VALUE ;



for(int i=0; i <v.length ; i++ ) {
DataPoint p = v[i];
int x = p.getX ();
int y = p.getY ();

/1find maxi ma and mnini ma

if(x > xmax) xmax = Xx;
if(x < xmn) xmn=x
if(y > ymx) ymax =vy;
if(y <ymn) ymn =y;

}

//conpute scaling factors
xscale = (xmax - xmin) * 1.1f/ plotPanel.getWdth ();

yscal e (ymax - ymin) * 1.1f/ plotPanel.getHeight ();
xof fset = (xmax - xmin) * 0.05f;
yoffset = (ymax - ymin) * 0.05f;

dat aReady = true; //ready to draw
repaint();

}

Then our paint routine can draw the lines between the xy data point pairs.

public void paint(Gaphics g) {
super.paint(g);
i f (dataReady) {
for (int i=0; i <v.length -1; i++) {

DataPoint p = v[i];
int x = (int)((p.getX ()-xmn) / xscale +xoffset);
int y = (int)((p.getY ()-ymn) / yscale + yoffset);
Dat aPoi nt pl = v[i +1];

int x1 = (int)((pl.getX ()-xmn) / xscale +xoffset);
int yl = (int)((pl.getY ()-ymn) / yscale + yoffset);

g.drawLi ne (x,y,x1,yl);

}
}
The resulting applet is show in Figure 1.
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Figure 1- The client gpplet showing how we plot data point pairs.

Opening the Jars

Now the client applet needs to have access to the applet code and to al the classes you
will want to seridize, aswdl asto the XML parser and the SOAP library classes. Since
we are going to be making Java 2 calls here, we will need to use the Java plugin to make
sure that any browser (IE or Netscape) can read find the plugin and get the necessary jar
files

| find thisdl very confusing syntacticaly, so | write an old-fashioned applet that refersto
the archive filesin the gpplet tag:

<HTM_>
<TI TLE >Soap deno appl et </TITLE>
</ HEAD>
<BODY bgcol or =" LI GHTBLUE" >
<APPLET CODE = "sTest.cl ass"
W DTH = 400 HEI GHT = 300
archi ve="xerces.jar, soap.jar, myobjects.jar">
<PARAM NAME = "port" VALUE ="8082">
</ APPLET>
</ BODY></ HTML>

Then | just run the Java HTML Converter program to get it in the right form for the
plugin. Thisgivesus



<HTM.>
<TI TLE >Soap deno appl et </TI TLE>
</ HEAD>
<BODY bgcol or ="L| GHTBLUE" >
<OBJECT cl assi d="cl si d: 131ABCDE- 3110- 11d4-991C- 005004D3B3DB"
W DTH = 400 HEI GHT = 300
codebase="http://java. sun.com products/plugin/1.3.1/jinstall-131-
wi n32. cab#Versi on=1, 3,1, 0" >
<PARAM NAME = CODE VALUE = "sTest.cl ass" >
<PARAM NAME = ARCHI VE
VALUE = "xerces.jar, soap.jar, nyobjects.jar" >

<PARAM NAME="type" VALUE="application/x-java-applet;jpi-version=1.3.1">
<PARAM NAME="scri pt abl e" VALUE="f al se" >

<PARAM NAME = "port" VALUE ="8082">

<COMVENT>

<EMBED t ype="appl i cation/x-java-appl et;j pi-version=1.3. 1"

CODE = "sTest.class" ARCH VE = "xerces.jar, soap.jar, myobjects.jar"
W DTH = 400 HEI GHT = 300 port = "8082"

scri pt abl e=fal se

pl ugi nspage="http://java. sun.com products/plugin/1.3.1/pl ugin-
install.htm ">

<NOEMBED>

</ NOEMBED>
</ EMBED>
</ COMVENT>
</ OBJECT>

</ BODY></ HTML>

Note that by making the TCP port a parameter, we can use the TCP TunnelGUI to watch
the 8080 port, just as we did last month.

You haveto bealittle careful in setting thisal up. If you put the client and server on the
same machine, the SOAP applet will run even without having the archive tag include th
xercesjar and sogp.jar. However, it won't work across a network, so you need to try it
that way to make sure.

Remember, the class path is used for the server code and the archive tags for the client
code. The file myobjectsjar includes the sTest.class, and the DataPoint, XY Getter and
XY Data classes.

Wiping Up the SOAP

So now we' ve seen how to use SOAP in two client-server environments using the
BeanSeridizer. It' s very easy to use in this environment and provides alight-weight
fired|-pproof way to tranamit objects. There salot more you can do, and we |l write
more another time.

For afuture column, I’d be interested in hearing about some of the worst Java code
you' ve ever seen. Maybe we can learn fromiit.



