Virtual California

This report details of integration of Virtual California (VC) code with HPSearch and the rest of GPS services.  Figure 1 shows our current architecture
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Figure 1 VC Runner Architecture
The steps are outlined below
a. GIS users unteract with the system through the user interface provided by WMS Client and/or GIS Portal. GIS user enters the parameters to get specific region of the world as a map from the WMS server.
b. WMS Client makes a request to the WMS on behalf of the user. It submits a request to the WMS Server by selecting desired features and an area on the map. WMS returns a map in the form of an image or an exception in case of an error. 
c. In order to create user specific maps, WMS Server forwards user’s request to the WFS to get requested feature data. WFS decodes the request, queries the database for the features and receives the response. Feature data is returned to the WMS server as a set of feature collections. 
1. After receiving and displaying the maps returned from the WMS server, the user starts running VC simulation code through GIS Portal The GIS Portal provides the user with the ability to setup the experiment and the parameters associated with each set of run.
2. The user sets application specific parameters such as bounding box and the time frame of the experiment’s data. These values are bundled as script execution parameters and sent to the HPSearch engine.
3. The HPSearch engine then runs the script with the specified parameters. For each run, the service selects an instance of the VC runner service and initializes it.

4. Once all initialization is done, the HPsearch engine invokes the streaming WFS service.
5. The WFS sends the requested seismic records to the VC Runner service. The VC Runner service filters the input data. This step also converts date to float format. Once all the data has been accumulated, the VC Runner service runs the VC code on the input data using the input parameters. Usually each instance of the VC Runner service will work with different set of parameters.
6. The output of the VC runs is stored in output files. 
7. On completion the VC runner stores the best cost that was computed per run in the context service. The best cost is the smallest value and will be used for determining the set of input parameters that needs investigated further.

8. The services then notify the HPSearch engine of the completion

9. HPSearch engine queries the context service to retrieve the best cost and then again writes to the context service the location of the output file that corresponds to the best cost.

10. The WMS constantly monitors the context service to see if the computation was completed. Once the computation is complete, it retrieves the location of the output file that corresponds to the best cost.

11. Finally the output file is retrieved (via FTP) and the output is used for visualization purposes.
12. Depending on the data and the geophsics application GIS Portal superimpose returned data as a new layer or makes some animated map or movie streams. In case of VC application, returned output data is multicasted to a specific IP and port as movie streams.
VC Runner Script:

Example script for executing the VC code is shown below.

NOTE: The serviceArray variable contains statically configured locations of services. This would typically be discovered dynamically through some registry and filled at runtime. 
generateWFSRequest = function(params, sYr, sMo, sD, eYr, eMo, eD, mag) {

  var x = "";

  x = x + "<?xml version=\"1.0\" encoding=\"iso-8859-1\"?>\n";

  x = x + "<wfs:GetFeature outputFormat=\"GML2\"\n";

  x = x + "  xmlns:gml=\"http://www.opengis.net/gml\"\n";

  x = x + "  xmlns:wfs=\"http://www.opengis.net/wfs\"\n";

  x = x + "  xmlns:ogc=\"http://www.opengis.net/ogc\">\n";

  x = x + "  <wfs:Query typeName=\"global_hotspots\">\n";

  x = x + "       <wfs:PropertyName>YEAR</wfs:PropertyName>\n";

  x = x + "       <wfs:PropertyName>MONTH</wfs:PropertyName>\n";

  x = x + "       <wfs:PropertyName>DAY</wfs:PropertyName>\n";

  x = x + "       <wfs:PropertyName>LATITUDE</wfs:PropertyName>\n";

  x = x + "       <wfs:PropertyName>LONGITUDE</wfs:PropertyName>\n";

  x = x + "       <wfs:PropertyName>MAGNITUDE</wfs:PropertyName>\n";

  x = x + "    <ogc:Filter>\n";

  x = x + "      <ogc:BBOX>\n";

  x = x + "        <ogc:PropertyName>coordinates</ogc:PropertyName>\n";

  x = x + "        <gml:Box>\n";

  x = x + "          <gml:coordinates>" + params + "</gml:coordinates>\n";

  x = x + "        </gml:Box>\n";

  x = x + "      </ogc:BBOX>\n";

  x = x + "    </ogc:Filter>\n";

  x = x + "  </wfs:Query>\n";

  x = x + "  <wfs:Query typeName=\"global_hotspots\">\n";

  x = x + "               <ogc:Filter>\n";

  x = x + "                       <ogc:PropertyIsBetween>\n";

  x = x + "                               <ogc:Literal>YEAR</ogc:Literal>\n";

  x = x + "                               <ogc:LowerBoundary>\n";

  x = x + "                                       <ogc:Literal>" + sYr + "</ogc:Literal>\n";

  x = x + "                               </ogc:LowerBoundary>\n";

  x = x + "                               <ogc:UpperBoundary>\n";

  x = x + "                                       <ogc:Literal>" + eYr + "</ogc:Literal>\n";

  x = x + "                               </ogc:UpperBoundary>\n";

  x = x + "                       </ogc:PropertyIsBetween>\n";

  x = x + "               </ogc:Filter>\n";

  x = x + "  </wfs:Query>\n";

  x = x + "  <wfs:Query typeName=\"global_hotspots\">\n";

  x = x + "               <ogc:Filter>\n";

  x = x + "                       <ogc:PropertyIsBetween>\n";

  x = x + "                               <ogc:Literal>MONTH</ogc:Literal>\n";

  x = x + "                               <ogc:LowerBoundary>\n";

  x = x + "                                       <ogc:Literal>" + sMo + "</ogc:Literal>\n";

  x = x + "                               </ogc:LowerBoundary>\n";

  x = x + "                               <ogc:UpperBoundary>\n";

  x = x + "                                       <ogc:Literal>" + eMo + "</ogc:Literal>\n";

  x = x + "                               </ogc:UpperBoundary>\n";

  x = x + "                       </ogc:PropertyIsBetween>\n";

  x = x + "               </ogc:Filter>\n";

  x = x + "  </wfs:Query>\n";

  x = x + "  <wfs:Query typeName=\"global_hotspots\">\n";

  x = x + "               <ogc:Filter>\n";

  x = x + "                       <ogc:PropertyIsBetween>\n";

  x = x + "                               <ogc:Literal>DAY</ogc:Literal>\n";

  x = x + "                               <ogc:LowerBoundary>\n";

  x = x + "                                       <ogc:Literal>" + sD + "</ogc:Literal>\n";

  x = x + "                               </ogc:LowerBoundary>\n";

  x = x + "                               <ogc:UpperBoundary>\n";

  x = x + "                                       <ogc:Literal>" + eD + "</ogc:Literal>\n";

  x = x + "                               </ogc:UpperBoundary>\n";

  x = x + "                       </ogc:PropertyIsBetween>\n";

  x = x + "               </ogc:Filter>\n";

  x = x + "  </wfs:Query>\n";

  x = x + "  <wfs:Query typeName=\"global_hotspots\">\n";

  x = x + "               <ogc:Filter>\n";

  x = x + "                       <ogc:PropertyIsBetween>\n";

  x = x + "                               <ogc:Literal>MAGNITUDE</ogc:Literal>\n";

  x = x + "                               <ogc:LowerBoundary>\n";

  x = x + "                                       <ogc:Literal>" + mag + "</ogc:Literal>\n";

  x = x + "                               </ogc:LowerBoundary>\n";

  x = x + "                               <ogc:UpperBoundary>\n";

  x = x + "                                       <ogc:Literal>100</ogc:Literal>\n";

  x = x + "                               </ogc:UpperBoundary>\n";

  x = x + "                       </ogc:PropertyIsBetween>\n";

  x = x + "               </ogc:Filter>\n";

  x = x + "  </wfs:Query>\n";

  x = x + "</wfs:GetFeature>";

  return x;

}

LongitudeMin     = ARGS[0];

LongitudeMax     = ARGS[1];

LatitudeMin      = ARGS[2];

LatitudeMax      = ARGS[3];

BoxWidth         = ARGS[4];

T0Year           = ARGS[5];

T0Month          = ARGS[6];

T0Day            = ARGS[7];

T1Year           = ARGS[8];

T1Month          = ARGS[9];

T1Day            = ARGS[10];

TWindow          = ARGS[11];

MinimumMagnitude = ARGS[12];

wfsServiceLoc    = "http://gf8.ucs.indiana.edu:7070/wfs-streaming-service/services/wfs?wsdl";

httpServerLoc    = "http://trex.ucs.indiana.edu:4522/";

rawDataStream = "/GIS/VC/rawData/";

runNum = 2500;

numServices = 1;

serviceArray = ["http://gf7.ucs.indiana.edu:4800/axis/services/WSSConnector?wsdl"];

/* serviceArray = ["http://trex.ucs.indiana.edu:4800/axis/services/WSSConnector?wsdl", */

/*      "http://gf7.ucs.indiana.edu:15000/axis/services/WSSConnector?wsdl", */

/*      "http://gf6.ucs.indiana.edu:15000/axis/services/WSSConnector?wsdl", */

/*      "http://gf5.ucs.indiana.edu:15000/axis/services/WSSConnector?wsdl"]; */

/* Generate service IDs for each service */

serviceIDs = new Array(numServices);

for(i = 0; i < numServices; i++) {

  serviceIDs[i] = Sys.GenerateUUID();

}

/* Create a flow object */

f = new Flow();

/* VC Runner - BestCostFinder Service Description */

for(i = 0; i < numServices; i++) {

  vcRunnerHandler = new WSProxyResource("cgl.GIS.VCRunner.BestCostFinderService", serviceArray[i]);

  vcRunnerHandler.setParameter("uuid", serviceIDs[i]);

  vcRunnerHandler.setParameter("MINX", LongitudeMin);

  vcRunnerHandler.setParameter("MINY", LatitudeMin);

  vcRunnerHandler.setParameter("MAXX", LongitudeMax);

  vcRunnerHandler.setParameter("MAXY", LatitudeMax);

  vcRunnerHandler.setParameter("STARTDATE", T0Year + "," + T0Month + "," + T0Day);

  vcRunnerHandler.setParameter("TWINDOW", TWindow);

  vcRunnerHandler.setParameter("MINMAGNITUDE", MinimumMagnitude);

  vcRunnerHandler.setParameter("RUNID", ""+(runNum+i)); /* To finalize the order */

  vcRunnerHandler.setParameter("VARPARAMS", ARGS[13 + i]); /* To finalize the order */

  vcRunnerHandler.setInput("topic://" + rawDataStream);

  f.addComponents(vcRunnerHandler);

 }

/* WSContext.put(contextKey, httpServerLoc + outputFileName); */

/* Now start the flow */

f.start("1");

wfsParams = LongitudeMin +"," + LatitudeMin + " " + LongitudeMax +"," + LatitudeMax;

request = generateWFSRequest(wfsParams, T0Year, T0Month, T0Day, T1Year, T1Month, T1Day, 1);

Sys.println("GML Query: ");

Sys.println(request);

Sys.println("...........");

w = new WSDL(wfsServiceLoc);

w.invoke("GetFeatureOnStream", request, "trex.ucs.indiana.edu", "3045", rawDataStream);

f.waitUntilFlowCompletes();

Sys.println(" * * * * * Computation done * * * * * * ");
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