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The Chimera Project is an Autonomous Remote Observing program able to control and capture images using a CCD camera connected to a telescope.  The main purpose of this project is to refine the control of the telescope using the Chimera code, written in Python and create a front end Graphical User Interface (GUI) for the real time access to the telescope and all of its functions.  This GUI is designed to be multi-platform compatible and can run remotely or locally on any machine.  The GUI is completely designed in JAVA-1.6, with additional resources from Netbeans-6.1, to ensure the compatibility and reusability. 
The process started with many trial and errors associated with finding the best ways to interact with the Python code running on the server.  First a GUI was attempted in Glade, a Python-C interpreted, language.  The usability and control was lacking for our portion of the project.  As a group, we had discussed using Java to write the GUI and handle the communication between that and the Server (Chimera) another way.  The GUI was a much better fit for our needs using Java giving us more control over user interaction and reliability.  Using Java, we were able to build in protection, so users could not make data entry mistakes and options selected would always be compatible with the server.  That being said, we made the interface error proof, by limiting the users ability to enter their own data.  The user is prompted to select settings for the different equipment from dropdown boxes or lists to ensure correct choices.  These lists were populated by the GUI asking the Server (Chimera) what available resources were available to it and also asking for the acceptable parameters for each one of the devices.  

Each device is created in its own tab, for example: Telescope Mount, Camera, Dome, Focuser, etc…  A tab is a single container holding one of the objects controls.  Each tab is placed inside a larger object called the Docking Window.  The tabs overlay each other just as files would look in a filing cabinet. The user then has the ability to choose which one is displayed by clicking each one of the tabs, thus bringing that object’s contents to the front.  Each one of the tabs is created specifically for each one of the devices contained by the telescope.  If more than one device is contained on the telescope, we dynamically create an additional tab.  For instance, if we asked the Server (Chimera) for a list of Cameras and two were located on the same telescope, the Server would report back the names of each.  Our GUI, on load up, would then create a tab for each camera with duplicate controls, just each one in charge of their respective device.  This is true for all components contained inside the telescope; everything from the creation of the tabs to all pertinent data contained in the lists is created on the fly dynamically.
Our second major hurdle was the communication between two different programming languages.  Our Server (Chimera) was written in Python.  Our GUI is written in Java.  Natively there is no real way to directly connect with each other and issue commands over a shared communications channel.  Both languages are capable of communication over simple Internet Protocols, but they do not speak the same language.  We needed an interpreter to handle the communications between the two entities.  This is where we brought in the XML-RPC control into the project.  XML-RPC stands for Extensible Markup Language Remote Procedure Call.  The XML-RPC server and client are both running on their respective machines.  The Server (Chimera) side of the code is running a Python version where the GUI side of the code is running a Java version.  Both sides use Apache’s style and layout for the communication ensuring maximum compatibility.   The XML portion of the communication is a common way to package the information so that both sides of the code are able to read.  XML is just personalized HTML using tags as delimiters showing the device, function and parameters needed to be used.  The RPC portion allows the client (GUI) to request particular methods to be implemented remotely sending the information over a simple HTTP port as text in a XML format.  So if the GUI wants to take a picture, it packages into a XML format its request to use a method on Chimera.  By passing the method name and parameters into the client-side packager, the XML-RPC client sends the text information over to the Server (Chimera) where the Server interprets the text into a real method call.  The server then, understanding all of the parameters passed to it, makes the appropriate call and starts a process, like taking a picture.  The hardest part of this process is, understanding the data types needed to send and receive the correct information from server to client.  Once those bugs are worked out and you have consistent communication throughout the code, all aspects of the application become very usable and functional.  With XML-RPC, we can remotely invoke a method and have it run its specified job with no other input from the client.  Only if desired the remote method will return a result and our client side code will wait to receive its desired information.  
If you so desire to invoke a remote method and not wait for it to finish, you can put the calls to the server inside a thread so it will run its own process and the rest of the operation will not be hung waiting for the result.  This can become very useful in the Graphics area.  If you have a start button and want the user to have the ability to click a cancel button, you almost must put the start buttons operations in its own executing thread. That way the GUI is freed up to issue other commands while it waits for the results form the original.  Therefore, you can then click and send the cancel command with no fear of having locked buttons and a dead interface.

Overall, Chimera is a working system.  The GUI can communicate with the server and the server can talk to the GUI.  The major hurdle is the channels of communication between two different programming languages.  Now that that is figured out, further development can take place in creating more interfaces and enhancing the current ones.  

