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Abstract

I describe how to consume a web service using .Net / C# and, Axis / Java platforms. The example web service is the SDSS Image Cutout, which provides Jpeg images as DIME binary attachments and as arrays of bytes. The service has been implemented using .Net and C#.
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1 Introduction

XML Web Services are becoming an industry standard and provide the first truly interoperable solution for distributed computing. Many of the problems in the Virtual Observatory map very well to this new emerging paradigm. One example is the astronomical archives providing easy access to scientific data not only on a human readable web page but also directly from programming languages. Web Services are essentially programming library modules living on the Web.

As of the writing of this paper, there are two fully functional implementations of the Web Services specifications, namely Microsoft’s .NET Framework [4] and Java Axis [5]. The authors have tested both toolkits, freely downloadable and successfully used services written in C# from Java and vice versa. The tutorials presented in this paper show how to consume services from both C# and Java. 
2 The SDSS Image Cutout WS
The SDSS Image Cutout WS is a service which access SkyServer, a 1 TB SQL Server database or 100 million objects, spectra and images from the Sloan Digital Sky Survey. The ImgCutout builds, in real time, color mosaic-images of user-selected regions of the sky, and overlays additional information about astronomical objects from the database including boundaries of survey fields and aperture plates, outlines of individual objects,  data quality masks, and locations of photometric and spectroscopic objects.
In summary, given: 

- a position in the sky (Ra, Dec),

- a scale (arcsec / pixel),

- an image size (width, height),

- and some drawing options.

It generates an output image with:

	A piece of the original frame
	Or, Many frames glued together
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3 .Net / C# 

To consume the service using .Net / C# client you need: 
3.1 Install
· .NET Framework SDK 
· WSE if you want to work with DIME attachments 
Download from http://msdn.microsoft.com/webservices/
Download our code from http://skyservice.pha.jhu.edu/develop/ImgCuoutclient.aspx
3.2 Create the service proxy class 

The service URL and description of the service is at:

http://skyservice.pha.jhu.edu/dr1/ImgCutout/ImgCutout.asmx
The command you need to run to create the proxy class:

C:\> wsdl.exe http://skyservice.pha.jhu.edu/dr1/ImgCutout/ImgCutout.asmx?wsdl
After running this command, notice that you will have a new file called ImgCutout.cs. This file contains the C# code requested to compile your client. 
3.3 Write the client code

For C#, we will be accessing the service using the Web Method  GetJpeg ()  which returns an array of bytes containing the Jpeg image.
using System;

using System.Text;

using System.IO;

using System.Drawing;

//needed when compiling inside Visual Studio

//using ImgCutoutClient.edu.jhu.pha.skyservice;  

namespace ImgCutoutClient

{


/// <summary>


/// Summary description for Class1.


/// </summary>


class ImgCutoutClient


{



/// <summary>



/// The main entry point for the application.



/// </summary>



[STAThread]



static void Main(string[] args)



{




String fname = "DR1Default.jpg";




double ra= 195.162;




double dec= 2.5;




double scale = 0.396127;




int width = 512;




int height = 512;




String opt="";            








// Validate input




int ind =0;




if (args.Length == 7) 




{

fname = args[ind++];





ra = Convert.ToDouble(args[ind++]);





dec = Convert.ToDouble(args[ind++]);





scale = Convert.ToDouble(args[ind++]);





width = Convert.ToInt32(args[ind++]);





height = Convert.ToInt32(args[ind++]);





opt = args[ind++];



} 




else if (args.Length > 0) 




{

StringBuilder message = new StringBuilder();

message.Append("Pass no args to use the"); message.Append("defaults otherwise pass:");
message.Append("FileName RA DEC SCALE WIDTH");

message.Append(" HEIGHT OPTIONS");

throw new Exception(message.ToString());




}




ImgCutoutClient cl = new ImgCutoutClient();

cl.retrieveImage(fname, ra, dec, scale, width,                                           height, opt);



}



public void retrieveImage(String fname, 

                                      double ra, double dec, 

  double scale, 

  int width, int  height , 


  String opt )



{




ImgCutout service = new ImgCutout();

Byte[] theJpeg = service.GetJpeg(ra, dec, scale,                                                                                                            width, height, opt); 




FileStream fs = File.Create(fname);




fs.Write(theJpeg,0,theJpeg.Length);




fs.Close();



}        


}

}
Notice that, the two lines in bold is the only code that you really need in order to call the service.

3.4 Compile your C# client code

C:\> csc /out: ImgCutoutClient.exe *.cs 

3.5 Run the program

C:\> ImgCutoutClient.exe  “ImgCS.jpg” 195.809 2.683  3.2 600 600 “FG”

4 Axis / Java
To consume the service using  Axis / Java client you need: 

4.1 Install

·  Java 2 Standard Edition:  j2se 1.4.1 or higher http://java.sun.com/j2se/downloads.html
· Axis:  axis-1_1RC1 or higher 

http://ws.apache.org/axis/
· mail.jar and activation.jar  for DIME attachments

· Download our code from http://skyservice.pha.jhu.edu/develop/ImgCuoutclient.aspx
· Set up the CLASSPATH to include:

· axis.jar


· axis-ant.jar

· log4j-1.2.4.jar

· commons-discovery.jar

· commons-logging.jar

· jaxrpc.jar

· saaj.jar

· wsdl4j.jar

· mail.jar

· activation.jar

The set up should look something similar to:

SET AXISLIB=C:\Axis\axis-1_1RC2\lib\

SET CLASSPATH=%CLASSPATH%;%AXISLIB%axis.jar ……..

SET LIB=C:\java\lib\  





SET CLASSPATH=%CLASSPATH%;%LIB%activation.jar

SET CLASSPATH=%CLASSPATH%;%LIB%mail.jar

4.2 Create the service proxy class 

The service URL and description of the service is at:

http://skyservice.pha.jhu.edu/dr1/ImgCutout/ImgCutout.asmx
The command you need to run to create the proxy class:
C:\> java org.apache.axis.wsdl.WSDL2Java http://skyservice.pha.jhu.edu/dr1/ImgCutout/ImgCutout.asmx?wsdl
After running this command, notice that you will have a new directory tree starting at edu/.pha/jhu/skyservice. This folder contains the services classes requested to compile your Java client. 

4.3 Write the client code

For Java will be accessing the service using the Web Method  DimeJpeg ()  which will give back Jpeg image as a DIME binary attachment.

import edu.jhu.pha.skyservice.*;

import org.apache.axis.attachments.*;

import javax.activation.DataHandler;

import javax.activation.FileDataSource;

import java.io.*;

/*

 A simple DIME client which will pull down a requested image from

 SDDS DR1 Image Cutout WebService

 http://skyservice.pha.jhu.edu/DR1/ImgCutout/ImgCutout.asmx

*/

public class ImgCutoutClient {

   /**

    * simple main loop which parses command line to call the webservice

    * if you pass no args defaults are provided

    * otherwise you must specify

    * FileName RA DEC SCALE WIDTH HEIGHT [OPTIONS]

    *

    */
    public static void main(String[] args) throws Exception 

    {


// Default input parameters


String fname = "DR1Default.jpg";


double ra= 195.162;


double dec= 2.5;


double scale = 0.396127;


int width = 512;


int height = 512;


String opt="";


// Validate input


int ind =0;


if (args.length ==7) {



fname = args[ind++];



ra = Double.parseDouble(args[ind++]);



dec = Double.parseDouble(args[ind++]);



scale = Double.parseDouble(args[ind++]);



width = Integer.parseInt(args[ind++]);



height = Integer.parseInt(args[ind++]);



opt = args[ind++];


} else if (args.length>0) {
System.err.println("Pass no args to use the defaults otherwise pass:");
System.err.println("FileName RA DEC SCALE WIDTH HEIGHT OPTIONS");



System.exit(2);



}


ImgCutoutClient cl = new ImgCutoutClient();

      cl.retrieveImage(fname,ra,dec,scale,width,height,opt);

    }

    /**

     * Retrieve and save the image to a given file

     */

    public void retrieveImage(String fname, double ra, double dec, 

                          double scale, int width, int height , 

                          String opt ) throws Exception

    {

DataHandler dh = getImage(ra,dec,scale,width,height,opt); 



FileOutputStream fs = new FileOutputStream(fname);



dh.writeTo(fs);



fs.close();



// need to delete temp file which Axis creates



File f = new File(dh.getName());



f.delete();

    }
   /**

     * Call the webservice and get the attachement out of it.

     * This is returned as DataHandler which is part of    

     * Javax.Activation.

     */
    public DataHandler getImage(double ra, double dec, double scale, 

                                int width, int height, 

                                String opt) throws Exception 

    {



ImgCutoutLocator loc = new ImgCutoutLocator();



ImgCutoutSoap imgProvider = loc.getImgCutoutSoap();



imgProvider.dimeJpeg(ra, dec,scale, width, height, opt);

// Not so nice but we must cast to a stub to get the 
// attachements

Object[] obj = ((org.apache.axis.client.Stub)imgProvider).getAttachments();



// Assuming one attachemnt only

if(obj.length != 1 ) throw new Exception ("Expected a single attachemnt but got " + obj.length);

// Each Attachment is actually an AttachmentPart - we only // have 1



AttachmentPart p = (AttachmentPart) obj[0];



//We get the dataHandler



DataHandler dh = p.getActivationDataHandler();



return dh;

     }
}

Notice that, the code that you really need to call the service is in bold enclosed in function  getImage( ).
4.4 Compile your Java client code

C:\> javac ImgCutoutClient.java
4.5 Run the program

C:\> java ImgCutoutClient "ImgJava.jpg" 195.162 2.5 0.3 512 512 "PO"
5 Concluding Remarks
XML Web Services are really easy to use and hide all the complexity of the remote procedure invocation. They can be used everywhere because of their inherent interoperability and method calls go through even firewalls just as any web request.
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