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1 General

1.1 Minimum PC Attributes
Before installing SubrScene, make sure your system has the following minimal attributes:

Inte or AMD 2 GHz processor (Duel Core recommened)

1 GB of RAM (1 GB recommended)

1 GB of available disk space for the installation, (10-20 GB recommended)
Windows XP operating system, Linux Fedora Core 6

NVIDIA GeForce FX6800 graphic card or better

1.2 What isRequired for I nstallation
You will need the following items to complete the installation:

These instructions

SubrScene Installation for current version (7-16-2007 at time of document). The
source forge web site contains three base packages (OS dependent)

0 Models Installation package (example-7-13-2007-windows-install.exe)
0 Example DataBase Installation package (example-7-13-2007-windows-install.exe)
0 SubrScene Installation package (sscene-7-16-2007-windows-install.exe)

1.3 Approximate Time for I nstallation and I nitial Setup

15 minutes.
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2 Installation
2.1 Default Installation

Install each of the packages. Y ou will need administrator privileges for both windows and linux.
If you areafirst time user, use the default paths, otherwise you arein for thelong haul. Instal the
SubrScene package last. 1t will require you to reboot. Once the installation is complete, skip to
section 5.0 for setup of the application instructions.
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3 Simple Configuration

3.1 How SubrScene Works

SubrScene IGSiis a clustered graphics display software. SubrScene is based around the client
server architecture. The server or front end to the IGSis ssControl.exe. This application is used
to configure the ssControl.exe as well as the ssClient.exe applications that do the rendering. The
ssControl.exe application controls the execution of the ssClient.exe through the network daemon
called nemod.exe. The nemod.exe application executes and monitors network packets from
ssControl.exe applications on the network. The nemod.exe transmits a heartbeat | etting all
ssControl.exe applications that may be on the network know if that specific client isin use and
what its current stateis.

Figure X.X
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In figure X.X shows the data flow and processing of the SubrScene IGC. Datato drive the
displays can enter the ssControl.exe from avariety of plug-ins, but for this example we are using
the Common Image Generator Interface (CIGI) Module (See Appendix X). Datais received
from the module which includes eye position, other player position information, intersection
request, and effects control. This data is then shared with each client computer on the Data Sync
Network. Each client then processes the data and draws the current frame. If any requests for
data from the ssControl.exe application are made, those responses are returned to the
ssControl.exe application at this time. Once the frame is done and the image is displayed, the
client computers wait for the next synchronized set of data from the ssControl.exe application.
Settings to adjust the FOV, and visual parameters can be changes at run time through the GUI
interface of ssControl.exe.

3.2 Setup of a simple One Channel Display

3.2.1 nemod.exe

First the nemod.exe process must be started. 1nwindows select the application from the menu
under SubrScene or desk top icon if installed with that option.

Figure X.X

Once the nemod.exe application is running, it may be minimized. This application as shown in
figure X.X emits the status of theindividual client computers on the network. It is also needed
by the ssControl.exe to tell which clients are available and to pass execution information to the
remove and local clients. Note that this command window will show errors and warning from
the ssClient.exe application if they occur.

3.2.2 ssControl.exe
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Next the ssContr ol.exe application must be started. Find the ssControl.exe in the windows menu
and execute. Once the application is running, you will see the following configuration.

Figure X.X
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Primary tabs for the control are selected from the tabs under the menu bar. Thefirst tab isthe
launch/Ethernet control page. This page defines the standard interface ports and addresses that
ssControl.exe plugins may use (See Plugin Programming Section). For this example the CIGI
module will beused. The |G Ethernet IPisthe IP address for the ssControl application to talk to
to. A remote ssimulation driving SubrScene IGS using the CIGI module will send packets to the
|G Ethernet 1P address with the selected port. This address is auto detected by the application.
Only the port can be selected and changed by the user. (NOTE all input to any dialog box on this
page must be followed by the “enter” key, or the application will not register the change). The
Host Ethernet IPinput addresss is the address of the remote host computer and port that receipt
packets will be sent from the ssControl.exe application. 1n addition to the Ethernet interface
control section, the IGC start and stop buttons are present. Once we have setup the ssControl.exe
correctly we will use the start and stop button to execute the SubrScene I1GS display.

The next primary tab we will visit isthe Camerapage. This page controls the viewpoint setup
for any number of viewpoint configurations. The term viewpoint in this context represents the
setup for the entire Field of View (FOV), Near and Far distances, offsetsin orientation and
tranglation, and unique id numbers.

Figure X.X
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CFile Tools -
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For this example we will be making a new viewpoint. First we need to add a named viewpoint to
the Viewpoint Selection. Typein anew name in the box next to the Add View Point button.
(example “myViewPoint”). Then sdect the“Add View Point” button. Next select the named
viewpoint that you have added to the list. The name you have selected will appear in the text box
next to the View sdector at the top of the page this indicates the current selected viewpoint. Itis
also agood ideato set aview id. IntheView ID text input box, typein aunique id and return.
Note thisistheid you would useif controlling attributes through the modular interface for this
specific viewpoint (See Plug-in Programming for more information).

Next we need to setup the frustum for the viewpoint. A frustumis agraphics term for the
mathematical bounding area of the viewing volume. Select the Frustum Setup tab at the bottom
of the Camera page.

Figure X.X
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CFile Tooks
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The sub tab displayed above shows the field of view section. Each value for top, bottom, left,
and right are positive values from the center of the viewpoint. For this example we will set the
left and right values to 30 degrees and the top and bottom values to 20 degrees. In thereal world
we would measure our physical screen size and eye position to get the correct value. We will
also set the near at far FOV to 1.0 meters and 200000 meters. We will not change any other
settings for this page. For more information on Position and Orientation or Group Position and
Orientation pages see the ssControl.exe reference section.

Now that we have setup our View Point, now is agood time to save our settings. Under the File
menu option the SAVE sdection should be made. Thiswill save an ssControl.xml filein the C:\
directory under windows or the user home directory under Linux. (Note should you mess up a
configuration file simply erase the ssControl.xml and start again.)

The next step lets us take our newly defined Viewpoint and apply its settings to an ssClient.exe.
Thisis done under the primary client tab. Select the Client tab from the primary tabs under the
menu bar.

Figure X.X



DRAFT
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The page should look like figure X.X. The left side of the page shows alisting of all known
Render Clients (computers potentially running ssClient.exe). You computer host name should
appear in the left column inred. This is done by the nemod.exe application transmitting the
compute client name and the token that it is not in use. In addition the right column displays the
operating system of that client. SubrScene allows mixed OS configuration but is not
recommended. Each button under the columns set specific attributes for any given Render
Client. By sedlecting a specific Render Client from ether column the buttons will change to
indicate the current configuration. For this example we are mostly concerned with the three
buttons on the left. The lock button will send a message to the selected Render Client and
request that its nemod.exe application lock itsef to this ssControl.exe application. Try this with
your client. First sdect your client from the list and then select the lock button. Once pressed the
color of the row for the new client should change from red to alight green, which indicates that it
islocked. The next button in the unlock button and will do the reverseto the client. The lock
button with the red X will force alocked client on the network to give up itslock. Now that our
client is locked, we should save the configuration as before. Note ssControl.exe will look for
your client when it startsup now. To sdect your current client, use the mouse to select your
client from the column on the left. Again the current selected clients name will show up in the
client box at the top of the tabbed page.

Next change the sub tab to Render Viewports. Thistab allows you to link the current selected
client to a specific view point.

Figure X.X
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' Cliert SopSim 1
Linked View Point 1

Liriked View Paint 2

This tab shows the connected view points to the locked clients. Since we have not setup this
client the listing will be VIEW POINT UNKNOWN. With your client selected use the pull
down menu bar at below the Linked View Point 1 column. Select the view point you setup
earlier. Therow for your client should change from VIEW POINT UNKNOWN to the named
view point made earlier. This completes theinitial setup of aclient, the configuration should
now be saved as before. If more than one Render Clients were needed these steps would be
followed for all clients.

The next step is to setup the database. Currently setup for thisis done on the database tab. To
bring this forward select the database primary tab.

Figure X.X
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' Database Selection
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The contents of the Database Selection should be empty. Y ou should have installed one or more
of the database examples we distribute with SubrScene. 1f you did not do so, see section X.X for
the WashingonState installation. To add a database to this list, find the Terrain directory which
is located under the WAVE directory. Under windows this will be under the Program Files
directory by default. Look at the listing under the Terrain Directory.

Figure X.X

ERS] rcrrain |
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In figure X.X the listing shows two databases installed, CAADS5 and Washington State. For this
example we will add Washington State to the GUI. Typein the directory name of the database
you wish to add in the Database input box at the bottom of the page. Then sdect Add Database
button. The named database should now be in the database browser. Select the database name in
the browser list. This should high light the selection. Then save the current configuration.
Saving at this point will set this as the default database to run the next time the application is
started.

Thelast step for this simple example is to launch and test the SubrScene ISG. This test will
evolve starting the IGS and enabling statistics. Select the Ethernet tab on the primary tabs.

10
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Figure X.X
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Bring forward the nemod.exe application that was minimized earlier. Then press the start button
(button with the man walking). The nemod.exe window should show arequest with a stream of
commands followed by a splash screen that looks like the following.

Figure X.X
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oubrScene 4..

After the splash screen disappears, the rendering window will appear. Since we are not driving
the display, it should look as follows.

Figure X.X

12
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Figure X.X shows theinitial position of the SubrScene visual. Note the small image size, this
can be changed in the ssControl.exe under the Clients primary tab. At this point SubrScene is
configured and operational. Next steps should be installing ssControl.exe modules for
communication with external simulation. See the modules section for information on how to
load and configure the modules. Common interface modules are the JoyControl module and the
CIGI module.

4 Using the Subr Scene Control Window

13
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4.1 Menu Bar Selections

There are two menu bar categories, one labeled File and the other Tools. The dropdown
menu selections for each are as follows.

4.1.1 FileMenu Selections

o

EEE Tools

- Open
Save.
Save As
Exit

| Clipfs | DAmafa | WMariles | Natahase | Favirnment | TAst Pafterns Serrmance|

16925451 102 3000 =] | Ixljz010 =]

B

The selection options on this menu arewell known to MS Windows users. Y ou may need
to set up multiple SubrScene configurations for various applications. File -- Open allows
you to navigate to the appropriate one. NOTE: Opening a configuration does not work at
thistime. When ssControl is started, the default file ssControl.xml isloaded. The only
way to load different configuration files is to change theicon. Right click on the ssControl
icon and select Properties. In the target input box, append -FILE filename.xml to the end
of the command. When creating or changing a configuration, always remember to click
the File — Save function to save to the ssControl.xml. Use Save Asto save to adifferent
xml configuration file (even when a different configuration file is loaded).

4.1.2 Tools Menu Selections

Here are the dropdown menu selections for Tools.

14
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Packet Dump Control. This sdection opens the following window. This window
contains the names of several datafile packets which can be downloaded by checking
the boxes to the left of the desired packet name.

Timing. This seection opens the Timing Control window shown below. This
window is used to graphically display frame rate performance.

15
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Show Console Window. This selection opens the following window which shows the
current client connection configuration and displays traffic flowing between the server
and clients. Thisiswhere any selected dump packets are printed out.

16
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4.2 Tab Selections

4.2.1 Ethernet Tab

This tab displays the Ethernet interface controls. Use the drop-down list boxes to sdlect
appropriate | P addresses from those available within your system.

The IG Ethernet IP is the machine IP and is not changeable. The Host IP is where the
driver isrunning that will talk to SubrScene. If the values needed are not in the pull down
lists (brought up by left clicking on the down arrows next to the appropriate values), they
can be manually added. Highlight the value and enter a correct one, making sure the enter
key ispressed. (Thenew valueis not used until the enter key is pressed.) All the selected
values will bethe ones that come up anytime ssControl is restarted after the configuration
fileis saved.

17
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4.2.2 ClientsTab

Hereisthe Clientstab. Thistab hastwo list boxes, the first of which displays the names of
the master and client(s) machines. The other list box adjacently displays the type of
operating system being used on each of the machines. In order to change any client
settings in any of the Clients tab, the specific client must be selected. The client name with
appear next to the client label above the lists and carries across all the sub-tabs.

Theentries in thelists are color-coded to show the current status of the client connections.
The color codes are as follows:

Blue —sssControl is not receiving asignal from client machine (usually means client
machine is not running nemod, also could mean machine doesn’t exist)

Red — Client is not currently being used

Yellow — Connection is locked by another ssControl
Light Green — Connected to client and locked for use
Bright Green — Connection locked, and actively running

4221 ClientsTab—Render Clients

Note that the Clients tab has five sub-tabs. The first sub-tab, entitled Render Clients, also
has atool bar in the lower half of the window. The functions of the tool bar buttons (in
order from left to right) are asfollows:

Lock selected client for the Image Generation (1G) cluster
Unlock client from the I1G cluster
Force unlock from any 1G cluster

Main client sync node (used to assign/reassign the master node)

18
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Sync client to vertical retrace (this can be set for any one of the clients)
Set client to independent browse mode (not currently used)

Full screen (this must be set for each client to display in full screen mode)
Run dual channel on client

Delay channel one frame (not currently used)

Flip 1G image top to bottom (only for use with projection systems that do not support a
flip image capability)
Mirror image right to left

Select cursor mode (show or hide)

4222 Clients Tab—Render ViewPorts

Thistabisrelated to the Camera tab and is used to define the view point (Left, Center,
Right, or Top) of each client in the display cluster.

19
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4.2.2.3 Clients Tab —Image Quality

This tab allows you to adjust the image quality of each client to create amore uniform
overall display (Linux installations only).

4224 Clients Tab — Viewport Position

This tab controls the window position and size for the sdected client if the Full Screen
button is not selected on the Render Clients sub-tab.

20
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4225 Clients Tab—-Gamma

This tab allows you to adjust the color of each client to create a more uniform overall
display (Linux installations only).

423 CameraTab

The Camer a tab provides ameans for you to create and customize the view point from
which you wish to observe the imagery. The Cameratab is broken down into four sub-tabs
asfollows:

21
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4.2.31 Camera Tab — Viewpoint Sub-Tab

This tab allows you to choose a view point from a default list of the following types:
center, |eft, right, or top. You may also create your own view by typing a namein the text
box at the bottom of the window and clicking the Add View Point button. Likewise, you
may similarly delete aview point by selecting the name and clicking the Remove View
Point button. A ViewPoint must be selected in order to change any settings in the other
Camera sub-tabs. The sdlected ViewPoint is shown next to the View: labd.

Note that the Group ID and View | D numbers are automatically assigned by the system.
However, for adual channd view, the second channe view must have aView ID of 2,
which can beinputted in the View 1D box.

4.2.3.2 Camera Tab — Frustum Setup Sub-Tab

The Frustum Setup sub-tab works in concert with the Viewpoint sub-tab. After selecting
aviewpoint (for example, Center), move to the Frustum Setup sub-tab to define specific
field-of-view (FOV) parameters and a physical layout for the view. Here you may also set

up the near and far distance (in meters) of your camerarange. Following is an example
FOV layout.

22
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The Outside control button controls whether a host can override the FOV settingsin the
control. When sdlected, the text changes to “ Outside control OFF’ to show that the
control’s FOV settings are the only ones used for the clients. Thisisuseful for IG clusters
so that al of the clients can be configured correctly according to their physical layout and
the values are locked and can’'t be overridden by the host.

Following is an example of a Physical Layout sub-tab. Here you may set or adjust the
location of the camera’ s view on the window. Thisis used mainly for the dual channel
setup. The Fit To Window box is automatically checked, which tells the control to ignore
theX and Y values.

23
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4.2.3.3 Camera Tab —Position and Orientation Sub-Tab

This sub-tab enables you to set the camera’ s position and view 3-diminsionally, where an
X, Y, Z sdting of 0,0,0 is acentered position.

The Outside control button controls whether the camerais controlled by the host or by the
control. When sdected the button is labeled “ Outside control OFF”, which signifies that
the values inputted into the control will position and orient the sdected client camera.
Otherwise the host can control the camera and the inputted values will be ignored. NOTE:
if no cameradatais being sent from the host, the client will usethe inputted data. The first
camera data packet that is received from the host will override these values and the camera
will sit at the last data packet position until it receives another packet or the control inputs
values are changed.

4.2.34 Camera Tab— Group Position and Orientation Sub-Tab

This sub-tab enables you to set up al three camera views (L ft, Center, and Right) to work
in concert as group under one name. The one group of settings applies to al three camera
views.

25
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424 ModulesTab

A module in SubrScene is an applications such asaHUD which can be added (plug-and-
play) or deleted without disrupting or changing the basic installation of SubrScene itself.
The Modules tab contains two sub-tabs; one for ssControl and one for ssClient.

26
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4241 ModulesTab—ssControl Sub-Tab

The Available M odules list box on the |eft side of the window displays any existing
modules which are not currently loaded. To activate amodule on thislist, seect the
module name and then click on the Activate M odule button directly below thelist. The
selected module will be loaded and the name of that module will be moved to the L oaded
Modules list box on theright side of the window. To unload a module, select the module
name and click the Deactivate M odule button directly below the list. The selected module
name will be unloaded and the name of that module will be moved to the Available

M odules list.

Y ou may also add and remove modules to the Available Moduleslist. To add amodule,
type its name in the New M odules text box and click the Add button to the right. The
name of the added module will move up to the Available Moduleslist. Likewise, to
delete amodule, type the name of the module in the text box and click the Remove button.
Remember to save any changes before exiting ssContral.

If aloaded module has a user data interface, the Plugin I nterface button on the bottom
right side of the window will be enabled. Clicking that button opens the plugin interface
window. Below isan example of the UDataControl plugin window, allowing you to edit
the interface control.

4.2.42 ModulesTab—ssClients Sub-Tab

The Render Clients Available list box on the upper |eft-hand side of the window displays
the names of the client machines currently connected and active. Y ou may set up two
different views for the clients: View 1 and View 2. To switch between the views, click on

27
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the corresponding tab. Selecting aclient updates the Available Modules list and the
L oaded Modules list.

For the remaining objects on this window (the Available Modules and L oaded M odules
list boxes; the New Module text box; and the Deactivate M odule, Add, and Remove
buttons) refer to the same items in paragraph 4.2.4.1.

4.2.5 Database Tab

This tab allows you to add (or remove) imagery databases to SubrScene as new databases
become available. The Database Selection list box displays the names of those databases

28
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currently available. To add anew one, type the name in the Database text box and click
the Add Database button. The name of the new database will move up to the list box.
Should you want to remove a database, simply type the name to be removed in the text box
and click the Remove Database button. Remember to do a Save before closing.

Note: Place new imagery database files inside your Windows Program Files in a directory
path of Program Filess\WAVE/Terrain.

4.2.6 Environment Tab

The Environment tab allows you to control the time of day and the weather conditions of
the SubrScene environment. The Environment tab consists of four sub-tabs as follows:

29
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4.2.6.1 Environment Tab—Time Control Sub-Tab

There are two ways to set the time of day. The conventional way is to enter the digits for
the hour, minute, and second in the text boxes under Zulu Time. The other way isto use
the 24-hour dider bar. To use this, first click the radio button entitled SYNC to enable the
dlide bar, and then with the mouse, dlide the sdlector to the desired Zulu time. The SYNC
button tells the client to use the time from the machine.

Y ou may also set the time of year by entering the desired month, day, and year in the text
boxes entitled Date.

4.2.6.2 Environment Tab — Sky Control Sub-Tab

The Sky Control tab lets you customize the appearance of the sky to include visibility,
color, and opagueness. It also allows you to chose if want to be able to see the sun, moon,
and stars. Note these features are currently disabled.
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4.2.6.3 Environment Tab — Cloud Layers Sub-Tab

The selections on this tab allow you to design and disperse your own customized cloud
coverage. Note these features are currently disabled.

4.2.6.4 Environment Tab—Weather Sub-Tab

The weather tab provides even greater realismif desired. It lets you add wind speeds and
direction and precipitation which, based upon temperature, could take the form of snow or
sleet. Note these features are currently disabled.
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427 Tes PatternsTab

The Test Patterns tab gives you some highly visual images to help align and balance multi-
client displays.
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4.2.8 Performance Tab

Thistab lets you tune the performance of SubrScene by adjusting such things as the frame
rate and usage of CPU processes. It also allows you to compile performance statistics.
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The Enables functions of the above items are as follows:

Use Specific Frame Rate — Enables the entered frame rate*
Lock Processes to CPU — Slaves client processes to CPUS’
Use High Priority Process — Sets real time priority

Use Small Time Slice — Releases time slice if process is done

The Statistics box allows you to choose which performance statistics you wish to compile.
None — no statistics displayed, if nothing selected thisis the one used
Frame Rate — displays frame time per second and frames per second
Phase Rates — Frame Rate plus time in milliseconds of app, cull, and draw phases
Graph —displays graph of Phase Rates
All —displays al the data plus geometry information

o~ w DR

! Vaueis dependent upon monitor refresh rate.
2 Featureis currently only available on Linux systems.
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5 Adding Visual Models

5.1 Models Directory

The mode list format is adirectory structured format that starts at the top level “Models’
directory. Thisdirectory contains sub category directories to contain individual model directory.
The“Modes’ directory also must contain “modelList.xml” file. This file contains a catalog
listing of the sub category models.

5.1.1 modellist.xml

The “modelList.xml” contains the listing of 3D model directories. Each listing contains the
following. The object directory path, the type id, and the IEEE 1278.1 DIS enumeration for that
model type. All fields arerequired, the type and DIS enum must be unique. The model directory
path may be shared. Thefollowing lines illustrate a simple modelList.xml.

XML Tokens

objectList — container for list of models
object - container for mode or effect object

(object attributes)

file - the path to the directory containing the “model.xml” file
type - uniqueid for SubrScene (EAAGLES USES THISID FOR CIGl)
dis - DIS Standard enumeration see |EEE 1278.1 specifications
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5.1.2 model.xml

At the base of each category directory thereisa“mode.xml” file. Thisfile contains the
information on what model to load, specialized attributes for the moddl. Model scheme listing.
Normally all listed files in the “model.xml” directory are present in the category directory
containing the “model.xml” file.

XML Tokens

object - container token

name - name of abject, VBMS uses this as naming of unknown objects
objectClass -

effectClass -

modelList - container for 3D models

model - container for individual model

paint - valid values are green,gray,tan
filename - valid model types are .seb, .flt, .obj, thisisjust the name if thefileinin
the location of the model.xml file
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5.1.3 Adding a model tothe model directory structure

Adding amodel isafour step process. First create adirectory under a sub category directory that
your new model will reside. Note you do not have to use existing directories, only needs to fall
under the top level “Modes” directory. Next copy the modedl and its support files to that
directory. Next create an “mode.xml” file in your new directory. For simplicity copy from the
F-16 directory and change the model name and the file name. Last add your entry to the
“modelList.xml” file. You must make sure your “type’ attribute and “dis” attribute are unique to
the entirelist.
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