XmIRpcExampleStringArray

Back to XML-RPC

Overview

This page contains some basic example code using a recent version of the xmirpc libraries (3.1.2) to transfer an array of strings simulating a directory
listing and an integer number representing a file count. There were a few examples on the web, but most used much older xmlrpc API's or were incomplete
examples. The intent of this page is to provide a more complete starting point for a beginner with XML-RPC and less to go wrong.

This code originated on a linux system, using Java 1.5, Maven 2.2.0 and NetBeans 6.5 running apache-tomcat-6.0.16

This ended up a bit long, but I'm not sure if the server and client programs should be broken out into separate wiki pages. Sometimes it's nice to have it all
together. This is my first foray into XML-RPC so improvements are welcome.

Example Configuration

Two programs are included in this example. The first listed is the client and the second part is the server, which will communicate via XML-RPC over HTTP
with the server. The client is a command line application, while the server code is intended to run as a Tomcat servlet. These can both be run on the same
system.

If you have the NetBeans IDE with web development plugins installed, then you can run the servlet with the integrated Tomcat. Otherwise, you can
manually start up tomcat and then deploy the server program (myXmlIRpcServer.war) to the webapps directory.

myXmlIRpcClient Code

The code provided below is for a Maven 2 project.

Directory Structure

This is the standard maven project directory layout, it's listed here in case you aren't familiar with it.

nyXm RpcC i ent
+- pom xm
T- src
- main
‘- java
T- gov
‘- noaa
“- eds
“- nyXnl Rpcd i ent
- App.java

App.java Listing

Contents of src/ mai n/ j ava/ gov/ noaa/ eds/ nyXm RpcCl i ent/ App. j ava (Maven expects the file to be nested down in this directory hierarchy
unless you configure it differently).

/*
* FILE: App.java
*/
package gov. noaa. eds. nyXm Rpcd i ent;

import java.lang.reflect.Array;

i mport java.net. Mal f or nedURLExcepti on;

i nport java.net.URL;

import java.util.Arraylist;

inport java.util.List;

i mport org.apache. xni rpc. Xm RpcExcepti on;

i mport org.apache. xmrpc.client.Xn RpcClient;

i mport org.apache. xm rpc. client.Xm Rpcd i ent Confi gl npl;

| **


https://cwiki.apache.org/confluence/display/WS2/XML-RPC

* This client will use the nmyXm RpcServer. *
*/
public class App {

/**
* Utility method to give an ArraylList when the returned XM.- RPC

* object is expected to be an array.
*

* @aram el ement result object conming froma client.execute call.

* @eturn a List or ArrayList. null is returned if the object is
* of another type
*/
public static List decodelist(Cbject elenment) {
if (element == null) {
return null;
}

if (element instanceof List) {
return (List) element;

}

if (elenment.getC ass().isArray()) {
int length = Array. getLength(el enent);
ArraylList result = new ArrayList();
for (int i =0; i <length; i++) {

resul t.add(Array. get(elenment, i));

return result;
}
return null;

public static void nain(String[] args) {
int port = 8080;
Systemout.println("Starting myXm RpcCient");
String address = "http://127.0.0.1:" + Integer.toString(port) +
"/ myXm RpcServer/xm rpc";
Systemout.println("connecting to " + address);

Xm Rpcd i ent Confi gl npl config = new Xm Rpcd i ent Confi gl npl ();
try {
config.set Server URL(new URL(address));
} catch (Mal formedURLException ex) {
ex. printStackTrace();
}
Xm Rpcd ient client = new Xml RpocCient();
client.setConfig(config);
oj ect[] params = new Object[] {new String("testDir")};
try {
Integer fileCount =
(I'nteger) client.execute("DirList.fileCount",
par amns) ;
Systemout.printin("dient received fileCount=" +
fileCount.toString());
} catch (Xnl RocException ex) {
ex. printStackTrace();

}
try {
/* OPTION A (next 5 lines):
* This works, but 1ooks ugly. This is howto get an array w thout
* using a nmethod |ike decodelLi st.
*/
/1 bject[] result = (Object[]) client.execute("DirList.ls", parans);
/1 ArraylList<String> dirListing = new ArrayList<String>();
11 for (Object o : result) {
/1 dirListing.add(o.toString());
/1 }

/* OPTION B (next 2 lines):
* This works using decodeList()!
*/



ArraylList<String> dirListing =
new ArraylLi st<String>(decodelLi st (
client.execute("DirList.ls", parans)));

Systemout.println("Listing Length=" + dirListing.size());
Systemout.println(" First 10:");
for (int i =0; i <10; i++) {

Systemout . println(" " + dirListing.get(i));

} catch (Xnl RpcException ex) {

ex. printStackTrace();

}

The port variable should be set to match the tomcat port running my Xm RpcSer ver (8080, 8084 if in NetBeans, maybe 8009 in Eclipse?). Thanks to
Stanislav Miklik for the decodeLi st method.

pom.xml Project File (myXmIRpcClient)

The nyXm Rpcd i ent/ pom xni file defines how the project is built for maven 2:



<?xm version="1.0" encodi ng="UTF-8"?>
<project xm ns="http://maven. apache. org/ POM 4. 0. 0" xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" xsi
schemalLocati on="http://maven. apache. org/ POM 4. 0. 0 http:// maven. apache. or g/ maven-v4_0_0. xsd" >

<nodel Ver si on>4. 0. 0</ nodel Ver si on>

<gr oupl d>gov. noaa. eds</ gr oupl d>

<artifactld>myXm RpcClient</artifactld>

<packagi ng>j ar </ packagi ng>

<ver si on>1. 0- SNAPSHOT</ ver si on>

<nare>nyXm Rpcd i ent </ nane>

<url >http://maven. apache. org</url >

<bui | d>
<pl ugi ns>
<pl ugi n>
<artifactld>maven-conpil er-plugin</artifactld>
<version>2. 0. 2</ ver si on>
<configuration>
<sour ce>1. 5</ sour ce>
<t arget>1. 5</target>
</ configuration>
</ pl ugi n>
<pl ugi n>
<!-- Usage: mvn assenbly:assenbly -->
<artifactld>maven-assenbl y- pl ugi n</artifactld>
<configuration>
<descri pt or Ref s>
<descri ptor Ref >j ar-wi t h- dependenci es</ descri pt or Ref >
</ descri pt or Ref s>
<ar chi ve>
<mani f est >
<mai nCl ass>gov. noaa. eds. myXnl RpcCl i ent . App</ mai nC ass>
</ mani f est >
</ ar chi ve>
</ configuration>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>
<dependenci es>
<dependency>

<gr oupl d>j uni t </ gr oupl d>
<artifactld>unit</artifactld>
<versi on>3. 8. 1</ ver si on>
<scope>t est </ scope>

</ dependency>

<dependency>
<gr oupl d>or g. apache. xm r pc</ gr oupl d>
<artifactld>xmrpc-client</artifactld>
<version>3. 1. 2</ ver si on>

</ dependency>

</ dependenci es>
</ proj ect >

You can see that the maven-assembly-plugin is specified, and the name of the <mai nd ass> "App" is configured here. If there is more than one class
with an executable "main" method, this is how it is specified. This creates an executable jar file, with all the dependent libraries packaged in. This is not
space efficient, but saves you having to get all the jar file dependencies into the Java class path.

Compiling

You should be at the top level of the source code tree for nyXm Rpcd i ent , where the pom xni file is located. Compile the source code with

m/n assenbl y: assenbl y

This will create an executable jar file in the standard t ar get directory named nyXm RpcC i ent - 1. 0- SNAPSHOT- j ar - wi t h- dependenci es. j ar.
(You can ignore the shorter/smaller myXmIRpcClient-1.0-SNAPSHOT .jar which does not have the libraries bundled in. Now might also be a good time to
learn about filename completion %2 )

Running



Assuming you have successfully gotten tomcat running the myXmIRpcServer servlet (described below), use a command like this to run the example

java -jar target/myXm RpcClient-1.0- SNAPSHOT-| ar -wi t h- dependenci es. j ar

Sample Output

On a successful run you should see output like this:

Starting nyXm Rpcd i ent
connecting to http://127.0.0.1: 8080/ myXm RpcServer/ xm rpc
Client received fileCount=100000
Li sti ng Lengt h=100000
First 10:
sanpl e_bwhnj cgwyxI gpl ht k
sanpl e_doebw f f| zj kdcyedhevenrp
sanpl e_j ucqgase
sanpl e_nmhogj qyabkueecr ezxt gof bpgpwr bct xhki wse
sanpl e_q
sanpl e_kpzneuekyphzf qakf esfi kl nf f f ct ownhvm
sanpl e_cyeaf zf pupqnf gonxj bdbupat dcaxh
sanpl e_kkj t gwbhsf ej kyb
sanpl e_al bkokpxazwuzer odddi gdpkbxknet ckyp
sanpl e_ept oxnnckydxbi whal | j f

The first time you run this client against the server it will take longer, since the server generates the filenames on the first request. If you run this client
again, you should see the same names, but quicker. If you restart the myXmIRpcServer service or restart tomcat the list of filenames should change.

On my system 1 million files take 6 seconds the first time, and 3 seconds thereafter, so 3 seconds are used to generate 1M random names and about 3
seconds are needed to send 1M files between programs (on the same system). If the client and server are on separate systems, then your network
bandwidth should make the transport time go up quite a bit.

If you don't have the port number set right in App. j ava then you will see a long list of exceptions starting with

org. apache. xm r pc. Xnl RocException: Failed to read server's response: Connection refused

If you don't have the service name correct in App.java, like "/myXmIRpcSer*ggpe*ver/*bad-*xmlirpc”, you will see this error:

org. apache. xm rpc. client. Xm RpcHtt pTransport Excepti on: HTTP server returned unexpected status: /nmyXm RpcSer-
t ypo-ver/bad-xn r pc

myXmlRpcServer Code

The code provided below is for a Maven 2 project.

Directory Structure

This is the standard maven project directory layout, it's listed here in case you aren't familiar with it.



ny Xm RpcSer ver

+- pom xm
T- src
+- nmain
| +- java
| 1+ gov
| | | “- noaa
[ - eds
[ - nmyXnm Roc
| | | - DirList.java
| | - org
| | “- apache
| | - xmrpc
| | “- webserver
| | “- Xml RpcServl et. properties
| - webapp
| +- META-INF
| | “- content.xm
| +- WEB- I NF
| | “- web. xm
| ‘- index.jsp
T- test \
T- java |
- gov |
“- noaa > Optional
T- eds |
|

“- nyXm Rpc
- DirListTest.java /

DirList.java Listing

Contents of sr ¢/ mai n/ j aval/ gov/ noaa/ eds/ myXm RpcServer/ Dir Li st. j ava (Maven expects the file to be nested down in this directory hierarchy
unless you configure it differently).


#

/*
* FILE: DirList.java
*/
package gov. noaa. eds. myXm Rpc;

inport java.util.Arraylist;
import java.util.Random

/**

* Provide directory listing functionality.
*/

public class DirList {

static boolean listlnitialized = false; // for lazy initialization
static int listLength = 100000;
static ArrayList<String> |isting;

public int fileCount(String dirName) {
/1 fileCount for directory dirName
/1 Always returns listLength until real code is witten
return listLength;

/**
* Return a directory listing.
* Currently generates made up nanes.
* @aramdirNane directory name for which to get a listing (currently ignored)
* @eturn a list of filenanmes for dirNanme
*/
public ArraylList<String> | s(String dirNane) {
if (!DirList.listlnitialized) {
listing = new ArrayList<String>(listLength);
Random rng = new Randon(); // Random Nunber GCener ator
for (int i =0; i <listLength; i++) {
int filenameLen = 1 + rng.next|nt(40);
StringBuffer filenane = new StringBuffer("sanple_");
for (int f =0; f < filenaneLen; f++) {
fil ename. append("abcdef ghij kl mopqr st uvwxyz". char At (rng. nextInt(26)));
}
listing.add(filenanme.toString());
}

DirList.listlnitialized = true;

}

return listing;

Rather than get a real directory listing and have to deal with filesystem specifics, this example creates a list of randomly generated file names, all starting

out with "sample_’

. The list is only created once, so the same list will be returned until the web service is restarted. The second time the client retrieves the

list will be without the time needed to generate the random file names, allowing you to judge the performance of just the data transfer over XML-RPC. The |

i st Lengt h variable controls how many file names to generate.

XmIRpcServlet.properties Listing

Contents of sr ¢/ mai n/ j ava/ or g/ apache/ xm r pc/ webser ver/ Xml RpcSer vl et . properti es. A resources entry in the pom.xml file (below)

includes this into the warfile.


#

## As derived fromthe exanple on http://ws.apache. org/xm rpc/server. htn
#Cal cul at or =or g. apache. xni r pc. deno. Cal cul at or

## This connects nmy class to the "DirList" name used by the client.execute nethod
Di rLi st =gov. noaa. eds. nyXm Rpc. Di r Li st

Note that the filename Xml RpcSer vl et . properti es as well as the directory structure or g/ apache/ xnl r pc/ webser ver should not be changed.
Thes Xm RpcSer vl et . properti es file should end up in the resulting warfile under VEB- | NF/ cl asses/ or g/ apache/ xm r pc/ webser ver
/ Xm RpcSer vl et. properti es, and the xmirpc libraries will not find it if these are changed.

web.xml Listing

Contents of sr ¢/ mai n/ webapp/ VEB- | NF/ web. xm .

<! DOCTYPE web- app PUBLI C
"-//Sun M crosystens, Inc.//DTD Wb Application 2.3//EN'
"http://java. sun. coni dtd/ web-app_2_3. dtd" >

<web- app>
<di spl ay- name>Ar chet ype Created Web Application</di spl ay- nane>
<servlet>
<ser vl et - name>nyXm RpcSer ver </ servl et - nane>
<servl et-cl ass>org. apache. xnl r pc. webserver. Xml RpcSer vl et </ servl et - cl ass>
<i ni t - paranp
<par am nanme>enabl edFor Ext ensi ons</ par am nane>
<param val ue>t rue</ par am val ue>
<descri ption>
Sets, whether the servlet supports vendor extensions for XM.-RPC.
</ descri ption>
</init-paran>
</ servl et>
<ser vl et - mappi ng>
<ser vl et - name>nyXm RpcSer ver </ servl et - nane>
<url-pattern>/xmrpc</url-pattern>
</ servl et - mappi ng>
</ web- app>

You can choose a <ser vl et - name> that you like, using the same value in the <ser vl et > and <ser vl et - mappi ng> sections. Leave the <ser vl et -
cl ass> element as-is though. The <ser vl et - nane> and <ur | - pat t er n> will affect the URL you put into the client application (App.java above) so
choose URL friendly names, with no spaces or unusual punctuation.

index.jsp Listing
Contents of src/ mai n/ webapp/ i ndex. j sp. This is a minor part of the example.

<htm >

<body>

<h2>XM.- RPC Server is runni ng</h2>
</ body>

</htm >

This pops up when running the servlet in NetBeans, otherwise you probably will not see it. You can visit http://127.0.0.1:8080/myXmIRpcServer to see if
the servlet is running. It prints the "XML-RPC Server is running" page when it's active.

content.xml Listing

Contents of sr ¢/ mai n/ webapp/ META- | NF/ cont ent . xni . This is a minor part of the example.

<?xm version="1.0" encodi ng="UTF-8"?>
<Cont ext anti JARLocki ng="true" path="/nmyXm RpcServer"/>


http://127.0.0.1:8080/myXmlRpcServer

DirListTest.java Listing

Contents of src/t est/j aval/ gov/ noaa/ eds/ nyXm RpcServer/ Di rLi st Test. j ava. This is an optional JUnit test file.

/*
* FILE: DirListTest.java
*/

package gov. noaa. eds. myXm Rpc;

inport java.util.Arraylist;
inport junit.franework. Test Case;

/**

* JUnit Test file

*/

public class DirListTest extends TestCase {

public DirListTest(String testNanme) {
super (test Nane) ;

}

@verride

protected void setUp() throws Exception {
super.setUp();

}

@verride
protected void tearDown() throws Exception {
super . t ear Down() ;

}

/**
* Test of fileCount nethod, of class DirList.
*/
public void testFileCount () {
Systemout.printin("fileCount");
String s1 = "al ways100000";
DirList instance = new DirList();
int expResult = 100000; // needs to match listLength in DirList.java
int result = instance.fileCount(sl);
assert Equal s(expResult, result);

| **

* Test of |Is method, of class DirlList.
* Results are random so don't |ook at specifics.
* 100000 filenanes starting with "sanple_" will be generated.
*/
public void testLs() {
Systemout.println("ls");
String dirName = "100000fil es";
DirList instance = new DirList();
ArrayList<String> result = instance.|s(dirNane);
int errorCount = O;
int totalLength = O;
int fileCount = O;
for (String fn: result) {
fil eCount ++;
total Length += fn.length();
if (! fn.startsWth("sanple_")) {
error Count ++;

}
}
int avgLength = total Length / fil eCount;
Systemout.printin(" " + fileCount + " files, average nane |ength="

+ avglLength);
Systemout.printin(" First 10:");


#

for (int i =0; i < 10; i++) {
System out . println(" " + result.get(i));

}

assert Equal s(error Count, 0)

pom.xml Project File (myXmIRpcServer)

The nyXm RpcSer ver/ pom xmni file defines how the project is built for maven 2:

<?xm version="1.0" encodi ng="UTF-8"?>
<project xm ns="http://maven. apache. org/ POM 4. 0. 0" xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_.Schema- i nst ance" Xxsi
schenalLocati on="http:// maven. apache. org/ POM 4. 0. 0 http:// maven. apache. or g/ maven-v4_0_0. xsd" >
<nodel Ver si on>4. 0. 0</ nodel Ver si on>
<gr oupl d>gov. noaa. eds</ gr oupl d>
<artifact!ld>myXnl RpcServer</artifactld>
<packagi ng>war </ packagi ng>
<ver si on>1. 0- SNAPSHOT</ ver si on>
<nane>nyXm RpcServer Maven Webapp</ name>
<url>http://maven. apache. org</url >
<dependenci es>
<dependency>
<gr oupl d>j uni t </ gr oupl d>
<artifactld>unit</artifactld>
<ver si on>3. 8. 1</ ver si on>
<scope>t est </ scope>
</ dependency>
<dependency>
<gr oupl d>or g. apache. xm r pc</ gr oupl d>
<artifactld>xmrpc-server</artifactld>
<version>3. 1. 2</ ver si on>
</ dependency>
</ dependenci es>
<bui | d>
<fi nal Name>nmyXm RpcSer ver </ fi nal Name>
<pl ugi ns>
<pl ugi n>
<artifactld>maven-conpil er-plugin</artifactld>
<version>2. 0. 2</ ver si on>
<configuration>
<source>1. 5</ source>
<t arget >1. 5</target>
</ configurati on>
</ pl ugi n>
</ pl ugi ns>
<resour ces>
<resour ce>
<di rectory>src/ nain/java</directory>
<i ncl udes>
<i ncl ude>or g/ apache/ xni r pc/ webserver/*. properties</incl ude>
</incl udes>
</ resource>
</ resources>
</ bui | d>
<properties>
<net beans. hi nt. depl oy. server >Tontat 60</ net beans. hi nt. depl oy. server>
</ properties>
</ proj ect >

The resource entry with <di r ect or y>sr ¢/ mai n/ j ava</ di r ect or y> and the line with <i ncl ude>or g/ apache/ xnl r pc/ webser ver/*
properties</incl ude>in the resources section tells maven to include t he Xm RpcSer vl et . properti es file into the warfile WEB-INF/classes
directory with the directory hierarchy that the xmlrpc library is expecting.

Compiling


#

You should be at the top level of the source code tree for nyXml RpcSer ver , where the pom xm file is located. Compile the source code with

m/n cl ean package

This will create a jar file in the standard t ar get directory with a name of myXm RpcSer ver . war . Near the bottom of the output should be a [ | NFQ
BUI LD SUCCESSFUL message, indicated all is well.

If you did include the JUnit test file (Xm RpcSer vl er Test . j ava), then the output should contain something like this:

[INFO [resources:testResources {execution: default-testResources}]

[WARNI NG Using platformencoding (UTF-8 actually) to copy filtered resources, i.e. build is platform dependent!
[INFQ skip non existing resourceDirectory /extral/datal/src/javal Net Beans_proj ects/ nyXm RpcServer/src/test

/ resources

[INFQ [conpiler:testConpile {execution: default-testConpile}]

[INFO Conpiling 1 source file to /extral/datalsrc/javal Net Beans_proj ects/ myXm RpcServer/target/test-classes
[INFQ [surefire:test {execution: default-test}]

[INFO Surefire report directory: /extral/datal/src/javal Net Beans_projects/ myXm RpcServer/target/surefire-reports

Runni ng gov. noaa. eds. nyXm Rpc. Di r Li st Test
fil eCount
I's
100000 files, average nane |ength=27
First 10:
sanpl e_wt zgf x| wdukohv
sanpl e_vgwsucz
sanpl e_xwkt
sanpl e_rryyi tdcxs
sanpl e_sric
sanpl e_vf aoi onq
sanpl e_tgf gcdw g
sanpl e_dnvczj mgr nt gl wt hf xgdwcuspvhwnggxnf eze
sanpl e_r ovgppvnof hr nkoogeoi gyadt s
sanpl e_j ogl dvknhzot yt
Tests run: 2, Failures: 0, Errors: 0, Skipped: O, Tinme elapsed: 0.333 sec

Results :

Tests run: 2, Failures: 0, Errors: 0, Skipped: 0

Running

Apache tomcat is fairly easy to install if it's not already on your system, you can usually install it in your home directory for personal use if you don't have
root (administrator) permissions. You can run the server in your IDE, like NetBeans with Web Application plugins installed, or in a standalone Tomcat. Note
that the port number may vary depending on which method you use, set the port in the client (App.java) to match. Manually starting the service should
bring it up on port 8080, inside NetBeans the port chosen tends to be 8084 so as not to conflict with any standalone tomcat that might running on the usual
8080.

Use a command like this to start up tomcat manually if not already running:

~/ bi n/tontat/bin/startup.sh

Adjust the path to match your system. On my system I've set up a link called t oncat in my bi n directory as an alias for / ext r a/ dat a/ bi n2/ apache-
tontat - 6. 0. 16/ which is where tomcat is installed.

Put a copy of your application into the webapps directory. The default installation of tomcat will notice the new warfile and start running it. If tomcat on your
system is configured differently then you will need to manually request the warfile to start as a new service.

cp target/ nmyXm RpcServer.war ~/bin/tonctat/webapps/
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