Numerical Simulations for Active Tectonic Processes:

Increasing Interoperability and Performance

GEM Portal Example: Milestone I


QuakeSim Portal User’s Guide
Preliminaries

To be updated.
Overview

The GEM portal and testbed consists of the following pieces:

1. A portlet-based portal environment that allows users to customize their displays and service interfaces.

2. Support for the GEM codes Disloc, Simplex/Geofit, GeoFEST, VirtualCalifornia, Mesh Generation (Apollo/Akira), SLIDER, Phase Dynamical Probability (PDPC), Karhunen-Loeve Space-Time Pattern Analysis, Genetic Algorithm Analysis codes, and Hidden Markov Model Codes (RDAHMM).  
3. XML based Web services that allow the user to 

· Transfer files from desktop to backend and between backend.

· Submit jobs

· Monitor job progress on backend resources

· Archive and resubmit old jobs

· Visualize outputs.
· Download output data.

· Provide both human and application access to various databases.
· Manage portal applications.

The general architecture is shown in Figure 1.  For the testbed, we use the following resources:

· Complexity, a Sun Sunfire 880 server, acts as the main web server, runs the portal, and manages connections to remote services through client stubs.

· The fault database is hosted at USC.

· Services for job submission, file management, and job monitoring are hosted on a range of Linux and Solaris servers (danube, kamet, and grids). 

· Complexity also hosts several local services for session management.

· Users may access other resources through SSH wrappers.
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Figure 1 GEM Architecture

Getting a Portal Account
First time users may request an account using the following steps.

1. Go to the portal URL, http://complexity.ucs.indiana.edu:8282/jetspeed.  You should see the screen in Figure 2.

2. Click the “Create New Account” link in the upper right hand corner.  You should see the screen in Figure 3.

3. Fill out the form and submit.  You MUST use the correct email address: you will be notified by email when your account has been activated.
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Figure 2 QuakeSim portal entry page.
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Figure 3 Creating a user account.

Logging In and Customizing Your Environment
After your account has been activated, you will be notified by email and can log in using the username and password specified at account creation time.  Your default portal layout will resemble the screen shown in Figure 4.  The links and tab panes will be described later.
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Figure 4 Default login screen.

The QuakeSim portal is built using the Jetspeed portal development toolkit and provides several built in features.  You may customize your colors, layout, and display tabs as desired through the customization interface.  To access the customization interface, click the “Customize: HTML” link in the top left hand corner after logging in.  

The initial view allows you to edit layouts and color schemes.  The default layout uses tab panes.  An alternative (menu pane) layout is shown in Figure 6.   
You may also add (and delete) panes from your default display.  From the customization view, with the default Tab Pane display, click “Add Pane’.  After naming the pane (“BBC News”) click the newly created “BBC News” link.  Click the now active “Add Portlet” button.  You should see a page similar to Figure 7.   Click the checkboxes by the desired portlets and accept all additions.  You should see a new tab (BBC News) added as the rightmost tab.  Clicking this link will display the recently added portlets, as shown in Figure 8.  You may arrange the display in the BBC News tab as you wish through the layout customizer, described above.  The display shows a two column layout. 
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Figure 5 Cutomization main menu screen.
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Figure 6 Menu style layout with grey borders
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Figure 7 Portlet menu page.
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Figure 8 Newly added portlets after user customization.
Running Applications 
The remainder of this document shows how to run various applications in the web portal.  These user interfaces follow a similar format, but readers should expect new capabilities (such as visualization of output) to be added to several of the portals.

Each of the applications is organized around the concept of project folders.  When you select a particular application from the Code Selection Menu (Figure 4), you will typically have the following options:

1. Create a new project folder.  This allows you to create a new project for that particular application.  Default values are typically provided for all web forms.

2. Load an old project folder.  This allows you to load a previously created project, with stored parameters, for resubmission.

3. View archived data, by project.  This option allows you to download output files created by chosen application in a particular session.  Some applications include an optional visualization capability here.

Some applications may have more options, as described below.
The default portal entry page (Figure 4) is the starting point for all navigations that we describe.  In the descriptions below, it is assumed that you have created an account, logged in, and are starting at the “Code Selection Menu” page.

The portal should be accessed with Internet Explorer, Netscape 6 or 7, or Mozilla.  Please do not use Netscape 4.x, which has a well-known HTML table bug that will effect the portal.
Running Disloc with GMT Visualization
From the “Code Selection Menu”, select Disloc.  You will then be prompted to run the application on a selected host.  Select the desired host’s radio button and then click the “Make Selection” button.  You should see the screen shown in Figure 9.  The disloc application in described in http://www.servogrid.org/slide/GEM/Disloc/disloc.pdf. 
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Figure 9 Disloc main navigation page.

As described under “Running Applications”, you may start a new project, resubmit archived projects, or view archived data.  This menu selection is depicted in Figure 9.   For Disloc, the project creation step consists of two steps:

1. Setting up the surface observation points

2. Setting up the fault geometries.
Selecting “New Project” will take you to screen shown in Figure 10.  This form allows you to specify the surface observation points (step 1 above), as well as specify the number of faults you want to use in your model.
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Figure 10  Disloc surface observation forms.

The second step, shown in Figure 11, shows the forms for specifying the fault geometry.  The figure in the screen shot shows the definitions of the fault parameters.   The forms provide default parameters.  Any changes made to the parameter selections will be saved in this project folder.
After specifying the fault model, you may then run the application.  Your results may be downloaded through the “Archived Data” track shown in Figure 9.  These will be organized by date.    You may also revisit previous projects by selecting the “Load Project” button from Figure 9.  You will see a screen similar to Figure 12.   Select the project you wish to reload.  This will take you to the surface and fault parameter specification sections (Figures 10 and 11), using the previously provided parameters.  

Note your changes here will overwrite the project.  It is possible to subdivide the project into subfolder sessions, but this is not currently implemented in the interface.
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Figure 11 Fault geometry specification.
Following a Disloc submission, you may use wrapped GMT (Generic Mapping Tool) services to visualize Disloc output.  You may access archived sessions for visualization through the “Disloc and GMT” tab across the top menu bar, next to the “SERVO Code Selection” tab.  After clicking this tab, you should see a screen similar to Figure 13.  This list is the same as the “Archive” listing accessed through the menu, Figure 9.  
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Figure 12 Archived project list.

The image shown in Figure 14 is a sample Disloc output visualized with GMT.  This figure is converted to PDF formatting for simple display embedded in browsers.  You may also open the PDF image in a separate browser frame by clicking the link above the image.  

The GMT visualization service also supports more interesting images.  If you run Disloc with latitude and longitude values for your surface observables (first two form elements in Figure 10), the generated GMT image will be geo-located, with coastal and river boundaries shown.
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Figure 13 Session list of Disloc runs available for visualization.
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Figure 14 GMT plot of Disloc surface vectors.
Running Simplex/Geofit and GMT Visualization
Simplex is fault model estimation code: given a set of surface observations and a starting rectangular fault model (or models), Simplex finds the best fit for the fault.  More information is available from http://www.servogrid.org/slide/GEM/Simplex/simplex_readme.txt.  

After choosing Simplex and the desired host, you will see a menu similar to Figure 9, which provide access to the usual capabilities defined above under “Running Applications.”  We refer to this screen as the “Simplex Main Menu” below.
Starting with “New Project” you will be provided with forms to assist you with creating a Simplex input file and submitting a Simplex application. These forms request information described in the Simplex documentation.  

After running applications, you may revisit old problem folders by clicking the “Load Projects” button on the Simplex main menu.  This menu button (as usual) also takes you to web forms for deleting projects.  

The results of Simplex calculations may be downloaded by selecting the “Archived Data” button on the Main Menu.  This will take you to a screen similar to Figure 15.
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Figure 15 The Simplex data archive lets you download results from previous simplex runs.

You will see one entry in the table of Figure 15 for each project in your archive (only on in the Figure 15 screen shot).  By clicking the link under “Data File” in the table, you can download the Simplex output to your desktop.
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Figure 16 The Geofit data archive page allows you to download output and generate GMT images.
The QuakeSim portal also provides access to a variation on the Simplex code, called Geofit.  Geofit web forms may also be accessed through the code selection menu (Figure 4).  Geofit output files may be downloaded in the usual way, but the Archived Data forms also provide access to GMT visualization of the output.  By clicking the radio button next to the desired output data and selecting the “GMT Image” button beneath the table, you may create an image similar to Figure 16 using a wrapped GMT service. 

The visualization service for Geofit converts GMT output into PDF format for simple integration into the portal display.  Older browsers may have trouble displaying the embedded PDF image.  The image may be downloaded from the portlet window by clicking the link immediately above the image.

The underlying GMT service has more options and capabilities for modifying the resulting image than are currently supported in the browser interface.  
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Figure 17 GMT visualization of Geofit output.
Using the Mesh Generator
The QuakeSim portal includes a finite element mesh generation tool.  This allows you to specify a layer and fault geometry, apply, and iteratively refine a finite element mesh.  The mesh refinement is performed with the APOLLO/AKIRA tools described in the appendix.  

We describe here how the Mesh Generator may be used as an independent application.  It has also been integrated with the GeoFEST applications described below. It has also been integrated with the sample Finley application provided by the University of Queensland Quakes team.  The Finley application is not included in the current documentation.
To use the mesh generator in standalone mode, simply click its link from the Code Selection Menu.  You will see the usual application Main page, shown in Figure 18.  As usual, you may start a new project, load an earlier project (or delete it), of fetch previously generated meshes for download.  The last case may be useful if you want to download the refined mesh for a desktop application or an application otherwise external to the portal.
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Figure 18 Mesh Generator main navigation menu.

If you select “New Project” you will be prompted for a name for your application. This project will be afterwards accessible by that name.  You will then see a project component selection menu similar to Figure 19.  You may use this menu to add layer and fault components to your project.  As described below, these components may be edited, saved, and removed at any time.
Step 1: Creating a layer geometry
From the component menu (Figure 19) you may either select faults and geometry layers stored in the QuakeSim Fault Database (“QuakeTables”) or you may create a new layer model, as prompted by the forms.  As described elsewhere, QuakeTables currently contains California fault information, and not all faults include geometric models.  There are also (at time of writing) a very limited number of layer models stored in QuakeTables.  
You should first select the radio button “Create New Layer” and click the submit button.  You will see a form menu similar to Figure 20.  If you prefer, you may instead chose “Add Layer from DB” and view some predefined layer geometries.  Complete the form and click “Select” beneath it.  You will see your layer component added to the component display (Figure 20).  You will also see an option “Creat Initial Mesh”, which you may choose at any time.
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Figure 19 The layer and fault selection panel allows you to create your initial geometry.
Note that you must fill out the form completely.  Not all parameters (such as the material properties) are needed by the mesh generator but must be provided for specific applications (such as GeoFEST) that are coupled to the mesh generator. 
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Figure 20 A sample form for describing a layer model.

Note that all layer and fault components in this project will be saved and redisplayed if you reload this project later.  You may log out at anytime and return to this project later.
Step 2: Add Faults
Faults may be added in a similar manner to the layer geometry definitions: you may define your own or you may select entries from the database.  Currently, all faults are displayed when a user selects “Add Layer from DB.”  See Figure 22.  

Select the desired fault and click “SelectFaultDBEntry”.  You will see a Web form similar to the layer specification form, Figure 20.  Note that not all faults have geometric models, so you may have to supply some or all of this information in the Fault forms.  
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Figure 21 The project component menu displays your current layers and faults.  You may edit or delete these.
Improvements on the fault selection menu will be made in the future.  Possible improvements include filtered searches that allow you to specify the region of interest and navigable maps. 

Note also that visualization tools for fault/layer geometries have been developed but (as of writing) have not been added to the portal.  These may be available.

Step 3: Generate the Mesh

After you have specified your fault/layer geometry, you may not apply mesh generator to it.  Click the button “Generate Mesh” in the “Create Initial Mesh” area of the display, Figure 21.   The parameters used by the mesh generator, “Mesh Size” and “Mesh Refine Limit”, are the same as used by the standalone mesh generator tool described in the Appendix.  Please refer to that documentation for more information.  
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Figure 22 Select the desired fault from the fault database.

The mesh generation screen is shown in Figure 23.  You should iteratively refine the mesh by clicking the “Refine Mesh” button until the mesh has sufficiently converged.  Convergence may be determined by examining the generator’s feedback for “Number of elts with substantial priority.”  This number will increase monotonically until the mesh is refined; it will then begin to drop rapidly. 
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Figure 23 Mesh refiner feedback.
After you have sufficiently refined the mesh, click “Save Mesh” to return to the Mesh Generator main menu.  You may download the mesh by clicking the “Fetch Mesh” button.  
Visualization tools for the mesh generator have been developed that will allow you to display the surface mesh for your problem.  This has not been added to the portal (as of writing) but may be available.
Step 4: Downloading the refined mesh

You may download the mesh results at any time.  Figure 24 shows a sample page.  Each project has three files: mesh, tetra, and index.  Please refer to the Mesh Generator documentation (in the Appendix) for more information.  By clicking the links you may download the file into a new browser window.  You may then save this to your local file system by using your browser’s “Save” feature.  On Internet Explorer, this is “File->Save as…”.
Known Issues
1. Currently only one mesh set is saved per project.  If you reload an old project and start refining the mesh again (that is, you reach the screen shown Figure 23), you will overwrite the previous mesh.  It is possible to save more than one mesh set per project, but this is not implemented in the current portal interface.

2. The mesh refinement tools do not validate the user’s geometry.  The mesh generator can fail if your fault extends across a layer boundary or does not fall within the layer geometry you have specified.  It is hoped that visualization tools under development will help prevent this problem.
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Figure 24 Downloadable meshes from previous projects.
Introduction to Running GeoFEST in the Portal
QuakeSim comes with three portal interfaces to GeoFEST. The primary interface is called simply “GeoFEST2.”  Two other interfaces, “GeoFEST_Plus_Viz” and “GeoFEST_ParVox” are also provided.  These are more limited demos that couple GeoFEST runs to RIVA and ParVox visualization tools, respectively.  
· GeoFEST2 is intended for normal usage.

· GeoFEST_Plus_Viz is limited to simulating the Northridge simulation and also has a limited interface for specifying GeoFEST input.  

· GeoFEST_ParVox requires that the user have access to a ParVox client program.  It has a more general interface for specifying GeoFEST input parameters, similar to that used by GeoFEST2, except the ParVox simulation requires certain GeoFEST options to have fixed values.  This demo also assumes that GeoFEST and ParVox services are co-located on the same host (orion.jpl.nasa.gov in the demo) because of extremely large GeoFEST output files visualized by ParVox.  
Running GeoFEST
Log in to the portal as normal and select “GeoFEST2” from the Code Selection Menu (Figure 4).  GeoFEST shares project folders with the Mesh Generator, so you will see the Mesh Generator menu page, Figure 18.  
Before running GeoFEST, you must first specify a project layer/fault geometry and generate a mesh, as described in the section “Using the Mesh Generator.”  Please refer to those instructions.  
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Figure 25 GeoFEST Navigation Page
After creating your project mesh, you will then be able to launch GeoFEST.  Clicking the “Save Mesh” button in Figure 23, you will next fill out a form, Figure 24, to specify GeoFEST input parameters.  These input parameters, the finite element mesh, and the material properties provided in the layer definitions will be used to construct the GeoFEST input file.  For detailed descriptions on these form options and information about GeoFEST in general, see http://www.openchannelfoundation.org/projects/GeoFEST/.  Sample values are provided for all values, but you may change these as desired.
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Figure 26 GeoFEST input parameter forms.

Clicking this button launches GeoFEST.  You may monitor GeoFEST’s progress by selecting the tab across the top bar that corresponds to the selected host.  For the testbed deployment, this is “Danube”.  Click this tab (middle top of Figure 27)  to see a summary of running processes.  The code will be running under the username “gateway” in the demo.  
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Figure 27 The job monitor for Danube verifies that GeoFEST has been launched.

Completed GeoFEST data runs are available for download from the “Data Archive” section of the GeoFEST main menu.  Click the link next to the desired input file.
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Figure 28 The GeoFEST data archive lets you download GeoFEST output.

Running GeoFEST with RIVA Visualization This is broken until I update it to use Geotrans (used by the other two GeoFEST apps) and add the form shown in Fig 26.
This particular version of GeoFEST is part of the original demonstration milestone.  It may still be used to run GeoFEST and generate RIVA visualizations, but this particular track should only be used to as a demonstration of the Northridge, California fault.  The user interface has not been upgraded to include GeoFEST input parameter specifications (Figure 26).  

Select and Setup GeoFEST

Choose “Select Code”.  You should see the the screen in Figure 4.  Choose “GeoFEST_Plus_Viz”.  You will first go through the Mesh Generation phase, as described above.   You should select the Northridge layers and Northridge2 fault.
Important Note: the current version of the system requires that layers be added from bottom to top.  For example, the Northridge layers in the layer database should be entered in the following order: NorthridgeAreaMantle, NorthridgeAreaMidCrust, and NorthridgeAreaUpper.  
Successively refine your mesh by selecting the “Refine Mesh” button.  The portal will block for increasingly longer times while the mesh generator is working (a few seconds at most).  As a rule of thumb, the mesh should be refined until the “number of elements with substantial priority”, after steadily increasing with each refinement, begins to drop.  For the sample Northridge case, this occurs when the total number of points is approximately 10,000 and the number of tetrahedrons is about 50,000.

Submit GeoFEST

After you have satisfactorily refined your mesh, you may convert this into a GeoFEST input file and run GeoFEST. You should provide values for the indicated fields or use the defaults.  Enter your email address and you will be emailed a link to the movie when the job has completed. 
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Figure 29 Prepare to launch GeoFEST.
A GeoFEST run on Danube with 10,000 nodes/50,000 elements for the Northridge simulation takes about 45 minutes.  Generating the movie of the output requires another 15-20 minutes.   You will be notified by email when your job has completed and your movie is available for download.
Running GeoFEST with ParVox
We have set up a version of GeoFEST to run with the ParVox visualization application.  This version of the GeoFEST application assumes that is shares a file space with the ParVox server.  Typical GeoFEST outputs for visualizations can be dozens of GBs, so running GeoFEST and ParVox on the same file space simplifies the demonstration. 

To run this demo, you must have the following:

1. An account on orion.jpl.nasa.gov

2. Access to a ParVox client application.

Please contact Peggy Li for ParVox client applications.  For accounts on orion, please contact [Dr. Sean O’Keefe, boss@nasa.guv]
The initial GeoFEST setup procedure is identical to that described in the “Using the Mesh Generator” and “Running GeoFEST” sections.  After clicking the “Save Mesh” button (see Figure 23), you will be redirected to the GeoFEST input form page, shown in Figure 30.   This is a slightly modified version of the form shown in Figure 26: 
1. You access orion using via ssh with your Unix username and password.

2. The “Reporting Elements” and “Reporting Nodes” options are set to “All”, as assumed by ParVox.

For simplicity, you may leave all parameters in their default settings.  Make sure the email address is correct.  You must provide the correct username and password to run GeoFEST on orion.jpl.nasa.gov.  You may wish to change the “end_time” parameter to run longer or shorter simulations.  You can also change the “Print Time Interval” value to print more or less GeoFEST output for animation.  The default settings are 500 time steps with print intervals every 100 steps.  You may want to change the boundary conditions from “Locked Node” to “Free Node” for more interesting simulations.
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Input and Output File Names

Welcome to the QuakeSim Computational Portal

Welcame Peggy i
Custorniza: HIML WML

User Information

Input File Name:

ParvoxTest inp Remote Host:  orion.jpl.nasa.gov

Output File Name:

ParvoxTest.out User Name: Peggy

Email Address:

Peggy. Li@jpl.nasa.govy | Password,

Input Parameters

Boundary Conditions

number_space_dimensions

top_be |Locked Node v| BC Values:

number_degrees_freedom

east_bc | Locked Node v/ BC Values:

nrates

west_bc | Locked Node v BC Values:

shape_flag

north_be | Locked Node v BC Values:

solver_flag

south_be | Locked Node v BC Values:

number_time_groups

bottom_be | Locked Node v BC Values:

reform_steps

Output Parameters and Formatting

backup_steps

fault_interval

Reporting Nodes: ~ All

Reporting Elements: All

end_time

Print Times Type | List ¥,

alpha

Print Times Interval: [100.

time_step

Restart File: No Restart v,

Launch GeoFEST.

Checkpoint File: No Save v





Figure 30 GeoFEST input parameters for ParVox.

At writing, there is no PBS monitor portlet for Orion, so you can verify that your job launched correctly by logging into Orion and using qjobs.   If you entered the “Email Address” field correctly, you will get email notifications when the job begins to execute on the Orion PBS queue.

Also, there is currently no check on the correct submission to Orion, so if you mistype your password, you will not be notified.  Both of these shortcomings will be remedied. 

After GeoFEST has completed, you will be notified via email that ParVox is ready for remote rendering.  Log into a ParVox client and launch the command as instructed by your email message. Typically, the message will look like this.


xmparvox -server orion.jpl.nasa.gov -port 7000
Running RDAHMM Needs to be updated to use new versions of GPS and Seismic catalog services.  The old versions based on SleepyCat XML DB are too slow. 
RDAHMM is a Hidden Markov Model application for data mining sequential data sets such as may be obtained from GPS and Seismic Catalogs.  For general information on HMM methods, see http://www.servogrid.org/slide/GEM/RDAHMM/HMM_Tutorial.pdf.  
The RDAHMM service in the QuakeSim portal may be either applied to uploaded files (suggested for testing and validation) or you may first select entries from the QuakeSim GPS and Seismic Database catalogs.  See Figure 30.  Select “New Project” to apply RDAHMM to an uploaded file.  Select “DB Project” to first pull data from the appropriate database.
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Welcome to the QuakeSim Computational Portal

Welcame Marlon Pierce
Custornize: HIML WML

RDAHMM
These pages will guide you through the steps needed to run RDAHMM to simulate faults

New Project Create a Project from File:
Create a project using an uploaded seismicity or GPS file from your desktap,

0B Project Create a Project from DB:
Create a project by accessing seismicity or GPS data from the database

Load Project Load Project:
Load or delste a previously created project

‘Archived Data Archived Data:
Download data from projects and create/view images.

RDAHMM Home

Quakesim Computational Wb portal Support and Additional Information

The fault, dear Brutus, is not in our stars, but in ourselves,

@ Internet




Figure 31 RDAHMM main entry page.
When choosing the “New Project” option, you will see a screen similar to Figure 32.  You may follow provided links to download sample/validation test cases for RDAHMM and upload them into the portal.  
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RDAHMM Input Forms

Input Parameters

Project Name

Number of Model States:

Randam Number Seed

Ouput Type: Gaussian v,

RDAHMM Data File
You may either enter (or cut and paste) a data file into the text area or you can use the upload button below.

Run Code

Upload
Upload a RDAHHM input file from your desktop.

Upload file:

Upload

(Browse.

RDAHMM Home

@ © et





Figure 32 File foms for running RDAHMM

Running the Pattern Informatics Application
The Pattern Informatics application currently examines specified Seismic catalogs.   This is not currently integrated with the Seismic Catalogs (as RDAHMM).  Sample values are provided in the login form, as is a default catalog.  See Figure 32.
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PatternInformatics Input Forms Pattern Informatics codes.

Input Parameters

Project Name Testout

Longitudehin 122

LongitudeMax 115

Latitudetin 2

Latitudeax &l

BoxWidth 01

Tovear

Tomanth

ToDay

Tivear

TiMonth

TiDay

Tevear

Temanth

T2Day

Timestep 0

MinimumMagnitude |3

CatalogFileName | ome/gateway/GEMCodes/Patternl]

@ Internet




Figure 33 The Pattern Informatics form.

After running the PI application, you may download the results in the usual manner (Figure 33) or you may use these results to generate a probability map, as shown in Figure 34.

TO DO: This part of the portal would be much better if integrated with the GPS and Seismic databases (as is RDAHMM). 
[image: image34.png]2 Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer.

Edt vew Favories Iooks telp

Qs - O M B O] O forons @i @3- 2 8 UED B

ke €] it omplesy i, 282l specport SERVOPortl= 2Pt speed2F G 2FGEMD S ser % 2EPlterninoratics 2 vchivedeta. pokasi=SeROFartal ®

Google - ] Gpseschwet - Gseachste | @3 | Pt @ - opons [ -

Welcome to the QuakeSim Computational Portal Welcorma Marlon Parce
porrstichogigng

QuakeSimCode Selection 4

Archived Data

You have the following archived data files. Select the project and file to download and then click submit. Note you must select both a project radio button and one of
that project's data files (input,output, o Iog).

Project Name [Storage Host Creation Date DataFile [plot
Testout. danube.ucs indiana.edu Tue Feb 17 11:18:23 EST 2004 deltaP.xyz| O

Patterninformatics Home | [ Main Home
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Figure 34 Download PI results or generate an image.
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Figure 35 Sample GMT image of PI results.
Running the Virtual California Codes
Needs to be written.

Running Slider 
To be written.  Need to provide sample data files.

Running the Genetic Algorithm Simulation
To be written.  Need to provide sample data files.

Running Karhunen-Loeve 
To be written.  Need to provide sample data files and more information.
Troubleshooting Problems

· If you have problems or wish to report bugs, please contact Marlon Pierce: marpierc@indiana.edu or 812-856-1212.  You may also contact Choonhan Youn, cyoun@ecs.syr.edu if the servers need to be restarted.

· The portal is just beginning user testing and bugs will be found, so if you find a problem that you can’t recover from, close your browser and open a new one.  This will remove all browser sessions.

· Remember that the portal currently only supports meshes created from 3 layer geometries with a single embedded fault.

Third Party Codes and GeoFEST Helper Applications

The portal is based primarily on the following technologies: 

· Jetspeed is used to build the portal framework (for which we have added some extensions).  

· JavaServer Pages are used to create the web pages.

· Remote invocations and communications between various machines and databases in the testbed use Web services running in the Apache Axis implementation of WSDL and SOAP.

· We use apache-ant (with various custom extensions) to coordinate related tasks (such as the steps needed to create the initial mesh or to generate the movie).

The mesh generation, refinement, input creation and movie creation are all done through calls to several external programs.  We typically use apache-ant to invoke these non-Java applications.

· AKIRA is used to generate the mesh.  We call Akira directly and also through a legacy control code, CROM.

· APOLLO is used for mesh refinement (through tagfault.pl).

· GeoFEST uses a number of helper Perl scripts (refonce.pl, tagfault.pl, and lee2geof43m) to create the mesh and apply boundary conditions and material properties.

· The mpegs are generated using RIVA.
The appendix describes an earlier graphical interface for AKIRA, CROM and APOLLO (the mesh generation technology used in this portal).

Final Report on guiVISCO: 

A Graphical User Interface for 

Mesh Generation for Viscosity Analyses

By Jin-fa Lee, Ohio State University

guiVISCO
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On the Linux command line, make sure guiVISCO program is located in your command path, simply type in guiVISCO and a pull down menu as the one shown in Fig. 1 will pop up on your window. Currently, guiVISCO has only three major menu: File, Cmds, and View. 
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Briefly, the File menu is used to create projects, Cmds includes commands to create layers as well as faults, and also the command to create a uniform mesh once a project is defined (through File menu), and View provides very limited viewing capabilities of geometry as well as tetrahedral meshes.

File menu

Under the File menu there are three submenus: Open Existing Project, New Project, and Exit, as shown in Figure 2. The Exit submenu is straightforward, it simply close the guiVISCO application. 
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1) Open Existing Project

The submenu, Open Existing Project, allows the user to continue working on a project that has been defined/constructed previously. Click on the Open Existing Project, a window similar to Figure 3 will pop up on the screen. It includes all the files in the current working directory, and the user will need to select the project that he/she wants to work on. Note that, the project file is always end with an extension of .grp (group file). 
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2) New Project
The New Project submenu is provided for the user to put together a project by including layer solids as well as faults. The submenu is shown in Figure 4, on the left pane, all the files with .sld (for layer solid) and .flt (for fault plane) extensions are included, the user can then select from this group of layer solids and faults to form a project. The selected layers and faults will then shown in the right pane, the user should make sure the project includes the right layers as well as the right faults before he/she proceeds. Additionally, the user is asked to specify the unit that is used in defining the coordinates as well as the project name. Once the user clicks OK, a file FileName.grp will then be generated and resides on the current working directory.





Figure 5: Pull down menu of Cmds.

Cmds menu

In Figure 5, we show the pull down of the Cmds menu. As can be seen in Figure 5, there are three submenus in this pull down menu: Layer Creation, Fault Creation, and Initial Mesh. 

1) Layer Creation

The Layer Creation submenu is used to create layer solids. Click on the Layer Creation button, a pop-up window will show up as in Figure 6. The inset in the figure describes the meaning of each parameter in creating the layer solid. The length, width, and depth will determine the layer physical dimensions as indicated in Figure 6. The coordinate of the origin will then place the layer in the corresponding location. The layer name specification will allow the user to piece together different layers and faults to create a project in the File menu as mentioned in earlier section.










                            Figure 6: Creation of a layer solid.

2) Fault Creation

Similarly, the fault creation submenu is used to create faults. The pop-up window corresponds to Fault Creation is included in Figure 7. 



                         Figure 7: Fault creation submenu.

The fault creation command will generate a four-point plane; the coordinates of the four corner points are given by
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3) Initial Mesh
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  Figure 8: Initial mesh   generation submenu.

The last command in the Cmds menu is the Initial Mesh submenu. This command is used, after a project has been properly defined, to create a uniform mesh with specified largest edge length. As shown in Figure 8, there is only parameter that needs to be specified in this command, the desired mesh size in terms of the unit. Note that the unit is specified through the project creation submenu in File menu and is simply shown in the pop-up window to inform the user what unit he/she is working with in the current project and can not be changed here.
View menu

  
  Figure 9: View menu, viewing the geometry.

Under the view menu, there are three sub-menu: view Project Geometry (solids), view Tetrahedral Mesh, and view Boundary Conditions (not implemented yet). 

1) View Project Geometry

For example, click on the geometry sub-menu, in this case a project called test has been defined, a window will pop-up as the one shown in Figure 9. In this example, there are basically one layer and one fault. The geometry is shown in Figure 10. Note that in the geometry, the fault is completely inside the layer, which is the normal operation. However, the current guiVISCO code also allows for the fault to touch the layer boundaries as shown in Figure 11. However, it does NOT allow for a fault to cut through different layers. If it happens, the user will have to input it as multiple faults, as was done in Figure 11.
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Figure 10: sample geometry, one layer and one fault. Note that the fault is completely inside the layer.
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Figure 11: A sample geometry, which has two layers and two faults.

2) View Tetrahedral Mesh

The Tetrahedral Mesh under view menu is provided to view the generated tetrahedral mesh. As the input, there should be two files, FileName.tetra and FileName.node, where the FileName should be the same as the project name. A sample mesh-viewing example is included in Figure 12.
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Figure 12: A sample tetrahedral mesh for two layers and two faults as in Figure 11.

AKIRA_v1 for Initial Mesh Generation

The input files that are needed in order to AKIRA_v1 are: FileName.grp, and the layer solids files as well as fault files that are included in the .grp file. For example, a project file say test.grp has the following contents:


1000.0 2


layer0.sld

      
fault0.flt

The first number, 1000.0, in test.grp means that the unit is 1 km, the second number indicates the number of solids included in this project, in this case 2. The first solid is described in full in layer0.sld file and the second solid (in this case a fault plane) is included in fault0.flt. Both the .sld and .flt have exactly the same file format. Therefore, we shall only discuss the file format of .sld file. For example, the layer0.sld could have the description as:

8






-1 –1 –1






-1 1 –1

1 1 –1

1 –1 –1

-1 –1 1

-1 1 1

1 1 1

1 –1 1

6

1 1

   4 1 2 3 4

1 1

  4 1 2 6 5

1 1

  4 2 3 7 6

1 1

  4 3 4 8 7

1 1

  4 1 4 8 5

1 1

  4 5 6 7 8

Now, an explanation of the file format is in order here. The first number in layer0.sld, 8, means that there are 8 vertex points forming this solid. Subsequently, there are 8 coordinates being given following the number 8, and they are sequentially numbered as (x1, y1, z1), (x2, y2, z2), …, (x8, y8, z8). After the coordinates of the vertex points, an integer number, 6, specifies the number of facets which forms this solid. Subsequently, there would be 6 data sets describing these 6 facets. The facet description is a very simple format, the first integer assign the boundary conditions (for viscosity application, it is dummy), the second integer indicates the number of loops in this facet, a number 1 means simply connected loop. The next integer, in the current case, 4, specifies the number of vertex points that form this facet. Finally, there would be equal number of indexes, which correspond to the vertex ids. For example, the first facet in layer0.sld is described as

1 1

4 1 2 3 4

It means the boundary condition of this facet is assigned bc_id = 1, and there is one loop for this facet, and this loop is formed by 4 points, and they are point 1, 2, 3, and 4.

Once the .grp file has been created and the corresponding solid files are in place, to run AKIRA_v1 simply type

AKIRA_v1 FileName 0

This will then generate a minimum mesh for the project FileName.grp. Two output files are created:

FileName.tetra and FileName.node.

meshRefine For Uniform Mesh Refinements

The program meshRefine is employed for two purposes: 

· To uniform refine the mesh until the largest edge length is smaller than the given desired length; and, 

· To refine the mesh until the maximum aspect ratio of the tetrahedral is smaller than the given tolerance. 

Assuming an initial mesh, Filename.tetra and FileName.node, are given, you can invoke meshRefine by typing

meshRefine  FileName 0 edge_length

The FileName is the project name, and the integer 0 tells meshRefine program that you want to perform uniform refinement with maximum edge length edge_length. To achieve the purpose of getting the maximum edge length smaller than the desired edge_length, this command needs to be repeated many times until no more new points are added in the process. Alternatively, control program CROM will automatically call meshRefine program many times until the maximum edge length is smaller than edge_length. We will discuss CROM in more detail later.  The meshRefine program can be used to improve aspect ratio of the tetrahedral mesh too. To do so, simply type in

meshRefine FileName 1 max_aspect_ratio

The integer 1 tells meshRefine that you want to perform aspect ratio refinement. The desired maximum aspect ratio is input as max_aspect_raio. Again, this process in general needs to be called many times before the aspect ratio of the mesh is under control. The control program CROM can be used to automate the entire process.

APOLLO For Adaptive Mesh Refinements

APOLLO is the program used to adaptively refine the current mesh, FileName.tetra and FileName.node, according to error indication stored in FileName.index. The FileName.index stored Ntetra error index number, and the sequence of these error indicators need to in-sync with the sequence in FileName.tetra. The larger the error index for a particular tetrahedron, the more likely the mesh will be refined around that tetrahedron. With FileName.tetra, FileName.node, and FileName.index present, you can simply invoke APOLLO by

APOLLO FileName 0

APOLLO FileName 1

To do one iteration of adaptive mesh refinement, you need to invoke APOLLO twice, the first one with option 0 and the second one with option 1. After that FileName.tetra and FileName.node will be overwrited with the new mesh. Again, this process can be automated by using CROM.

CROM: A Top Control Program to Bind Together AKIRA_v1, meshRefine, and APOLLO

CROM is nothing but a very simple control program to automate mesh generation process.  CROM can be employed to uniformly refine and perform aspect ratio refine as the same time. However, before you invoke CROM, make sure FileName.tetra and FileName.node exist in the current working directory. To run CROM simply type

CROM FileName max_edge_length 1 max_aspect_ratio

This will accomplish the uniform mesh refinement until the maximum edge length is smaller than max_edge_length and conduct the aspect ratio refinement until the maximum aspect ratio of the tetrahedral mesh is smaller than max_aspect_ratio.

To invoke CROM for adaptive mesh refinement, again, make sure FileName.tetra, FileName.node and FileName.index exist. Furthermore, make certain the error indexes included in FileName.index is in correct order as in the FileName.tetra. To perform adaptive mesh refinement, do

CROM FileName dummy_number

A new mesh will be replace the old one in FileName.tetra and FileName.node.

Figure 1: Pull down menu for guiVISCO





Figure 2: Pull down menu under File menu.








Figure 3: Submenu, Open Existing Project, under File Menu





Figure 4: Submenu for creating  new project





Y





Z 





Width





Length





X





O





Depth





Layer Solid





P0





P1





P2





P3








July 17, 2003
CL 03-1703: JPL Task Order 10650
Page 1 of 39
July 17, 2003
JPL Task Order 10650
Page 36 of 48

_1096114602.unknown

_1115202019.ppt


Client Stubs

DB Service 1

JDBC

DB

Job Sub/Mon 

And File

Services

Operating and

Queuing 

Systems

Portlet Based

User Interface

DB Service 2

JDBC

DB

Host 1

Host 2

Host 3

HTTP

SOAP

SOAP

SOAP

SOAP








_1096114348.unknown

