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In this write-up, only very brief hints are shown.  XAL JavaDoc and existing XAL application source code can provide further information.  Also, all the code snippets shown here assume that proper “import” statements are there.
How to write an XAL (GUI) application

· Copy-and-paste from gov.sns.apps.template or gov.sns.apps.acceleratorapplicationtemplate package:
· Main.java is the app launching class 

· ‘TemplateDocument’ class is for document

· ‘TemplateWindow’ class is for GUI
Note, you can rename the two ‘Template***’ classes to ‘YourApp***’.
· If it is a general purpose app (no need for accelerator/beamline objects):

· ‘YourAppDocument’ class extends XalDocument

· ‘YourAppWindow’ class extends XalWindow

· If it is an accelerator-base app:

· ‘YourAppDocument’ class extends AcceleratorDocument

· ‘YourAppWindow’ class extends AcceleratorWindow

· In ‘Main’ class, use AcceleratorApplication.launch(new Main());

· It will have “Accelerator” pull-down menu shown on the menu bar
· Customize top pull-down menu:

· In ‘resources’ folder, edit the menudef.properties to override default menu layout.  An example for ‘appviewer’ application is shown here:
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· To assign customized actions appearing in the GUI frame, edit the customizeCommands() in ‘YourAppWindow’.  Also make sure:
· Put any document related controls in the ‘YourAppDocument’ class’

· Put any application related controls in the ‘Main’ class

· Put GUI components in the ‘YourAppWindow’ class 

· Save/restore document settings:

· XAL supports XML format but saved document can be any format

· Save: in the ‘YourAppDocument’ class’ saveDocumentAs(URL)

· Restore: in the ‘YourAppDocument’ class, fill in the makeMainWindow() properly

· In ‘YourAppDocument’ class, setHasChanges(true) is an alert that document has unsaved change.
· (Optional) App “Help” and “About”:

· Copy the “resources” subdirectory from the template:
· About.properties: a short description
Example for About.properties:
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· Help.html: help file is in standard HTML format.
· menudef.properties: customized menu/tool bar as mentioned above.
How to use combo sequence and qualifier

· Assume there are 2 consecutive sequences and we want put them together:
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· Get all working horizontal and vertical dipole correctors.
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How to use XAL plotting package

· Jython examples can be found at gov/sns/tools/samples/

· First, create a Swing JPanel-like plotting panel (this is a sub-class of JPanel):

· FunctionGraphsJPanel plot = new FunctionGraphsJPanel();
· Prepare plot data:
· BasicGraphData myData = new BasicGraphData();
· Assuming you have 2 double arrays, x and y (double[] x,y)
myData.addPoint(x, y);

· Add graph data to the plot
· Plot.addGraphData(myData);

How to use XAL solver

· Jython examples can be found at gov/sns/tools/solver/samples/
How to use PVLogger

· On-demand logging:
· Create a logger session with a group of PVs to be logged

· gov.sns.tools.database.ConnectionDictionary dict = ConnectionDictionary.defaultDictionary();  -- info from DB configuration property file (see example below).
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Note: you can use the dbbrowser application to set this configuration file as the default database connection.  To do it, in the application, go to ‘Edit’ -> ‘Preferences’…
· gov.sns.tools.pvlogger.PVLogger pvLogger = new PVLogger(dict);
· gov.sns.tools.pvlogger.LoggerSession loggerSession = pvLogger.requestLoggerSession(“default”); -- use the “default” PVLogger list.
· Take a snapshot

· gov.sns.tools.pvlogger.MachineSnapshot snapshot = loggerSession.takeSnapshot();

· Save the snapshot

· (Optional) snapshot.setComment(…);

· loggerSession.publishSnapshot(snapshot);

· Get the saved snapshot ID

· long pvloggerID = snapshot.getId();
· Use logged snapshot for online model:

· gov.sns.xal.model.pvlogger.PVLoggerDataSource plds = new PVLoggerDataSource(pvloggerID);

· plds.setModelSource(acceleratorSeq, scenario);  -- this will return a new scenario object with the PVLogger lattice

How to create a new device type in XAL

· Create a new class in gov.sns.xal.smf.impl package.
· (Optional) If using a new attribute bucket, also create a class in gov.sns.xal.smf.attr package.

· Register the device type in gov.sns.xal.smf.AcceleratorNodeFactory class.

· Update this device type info in the global (Oracle) database; add this device type to the database query program (gov.sns.apps.db2xal).

· Generate an updated sns.xdxf file via running the gov.sns.apps.db2xal app.
· Add the device type to the online model:
· For intermediate lattice: 

· Create a class in gov.sns.xal.slg package.

· Update gov.sns.xal.slg.LatticeFactory class:

· Add the type to std_thickKinds if it is a “thick” (non-zero length) element.

· Update the nodeToElement().

· Update gov.sns.xal.slg.Node2ElementMapper class.

· Update gov.sns.xal.slg.Visitor class.

· For online model lattice:

· Create a class in gov.sns.xal.model.elem package.

· (Optional) Update the gov.sns.xal.model.sync package (only if the devices have live PVs or dynamic information to load).

· Update the classes NewAndImprovedScenarioGenerator and ScenarioGenerator in gov.sns.xal.model.scenario package.
How to use online model

· Prepare a “scenario” first

· scenario = Scenario.newScenarioFor(seq);

· Set probe (from a probe file or model.params): probe also determines which algorithm to use

· From file: probe = ProbeXmlParser.parse(file.getPath());

· From model.param: probe = ProbeFactory.getEnvelopeProbe(seq, algorithm);

· scenario.setProbe(probe);

· Lattice synchronization (design, live, PVLogger)

· scenario.setSynchronizationMode(Scenario.SYNC_MODE_XXX);
· where XXX can be ‘DESIGN’, ‘LIVE’ or ‘RF_DESIGN’ (detail in JavaDoc).

· scenario.resync();  // synchronize with the data source chosen
· Run model

· scenario.run();

· Getting results

· Trajectory: the trajectory object contains everything alone the beamline.
traj = probe.getTrajectory();

· Probe State: for a particular model node, nodeID, all the information can be found.  Note, this node may be a “thick” device and divided to multiple pieces, so the method returns a “collection” of state objects instead of a single state object.
states = traj.statesForElement(nodeID);

· Physics Parameters: e.g. Twiss[] twiss = states[0].getTwiss();
· Get Magnet Field (field) for theMagnet from “scenario”
· double field = Scenario.getModelInput(theMagnet, ElectromagnetPropertyAccessor.PROPERTY_FIELD).getDoubleValue();
· Set start and stop nodes:

· scenario.setStartNode(node1);

· scenario.setTopNode(node2);
How to get transfer matrix in online model
There are 2 ways to get transfer matrix in online model:

· Use ParticlePerturb probe:

· ParticlePerturb probe = ProbeFactory.getParticlePerturb(seq_name, seq, new ParticleResponse());
· Run online model… and get the resulting trajectory:
· ParticlePerturbProbeTrajectory traj = probe.getTrajectory();
· PhaseMatrix matrix = traj.stateResponse(element1_Id, element2_Id);
· Use TransferMapProbe probe:
· TransferMapProbe probe = ProbeFactory.getTransferMapProbe(seq, new TransferMapTracker());
·  (Optional) set the right kinetic energy:
· Scenario.getProbe().setKineticEnergy(Ek);
· Run model… and get transfer map:

· PhaseMap map = probe.getTransferMap();

· Get the R-matrix from node1 to node2
· R_matrix = traj.getTransferMatrix(node1, node2);
# customize the toolbar


toolbar = collect_garbage force_quit_selections





# define labels


collect_garbage_label = Garbage Collect


#quit_selections_label = Quit App


force_quit_selections_label = Force Quit





# define the menu item actions


collect_garbage_action = collect-garbage


#quit_selections_action = quit-selections


force_quit_selections_action = force-quit-selections








name = Application Viewer


version = 1.0.0


date = October 13, 2003


authors = Tom Pelaia (SNS)


organization = Spallation Neutron Source


description = This application is used to monitor applications running on the local network.








// get default accelerator object


Accelerator accl = XMLDataManager.loadDefaultAccelerator();





// get 2 consecutive sequences


AcceleratorSeq seq1 = accl.getSequence(“Sequence1”);


AcceleratorSeq seq2 = accl.getSequence(“Sequence2”);





// concatenate the 2 sequences 


ArrayList<AcceleratorSeq> sequenceList = new 


	ArrayList<AcceleratorSeq>();


sequenceList.add(seq1);


sequenceList.add(seq2);


AcceleratorSeqCombo myBeamline = new 


AcceleratorSeqCombo(“beamline”, sequenceList);








user = userName


password = thePassword


url = jdbc:oracle:thin:@snsdb1.sns.ornl.gov:1521:prod


database_adaptor = gov.sns.tools.database.OracleDatabaseAdaptor





// get horizontal or vertical correctors in “or” qualifier


OrTypeQualifier orQual = new OrTypeQualifier();


orQual.or(“DCH”);	// SNS horizontal dipole corrector type


orQual.or(“DCV”);	// SNS vertical dipole corrector type





// “and” only good correctors 


AndTypeQualifier andQual = new AndTypeQualifier();


andQual.and(QualifierFactory.getStatusQualifier(true));


andQual.and(orQual);





// get all good dipole correctors


List allGoodSteers = accl.getAllNodesWithQualifier(andQual);








