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2.12.20 showeffectmsg.c

The showeffectjmsg function adds new special effects to the active effects table in active
area memory. This function is called whenever the Simulation Host sends a
MSGSHOWEFFECT message. If the system contains two backends, showeffect-msg
is called twice (each active area memory has its own active effects table).

The function call is show effect msg(msgp, pdbase, vne offset), where:

msgp is a pointer to the MSGSHOW_EFFECT message
pdbase is a pointer to the primary database block
vme_offset is the VME address offset to AAM

show_effect_msg finds the load module in which the effect is to be placed, then adds the
effect to the multiple-frame effects list.

Called By: msgshow-effect

Routines Called: FIND_LM

Parameters: MSGSHOWEFFECT *msgp
DBINFO *pdbase
INT_4 vme_offset

Returns: none
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2.13 Real-Time Processing (/cig/libsrc/librtt)

The Real-Time Processing CSC is responsible for setting up and running the simulation
using messages sent from the Simulation Host. The primary tasks performed by the
functions in this CSC are the following:

System configuration
" Parses the command line entered by the user to initialize the system.
• Configures Ballistics.
* Opens the terrain database and Dynamic Elements Database '(DED) files.
" Configures the color table.
* Configures the database.
* Downloads trajectory tables to Ballistics.
* Downloads textures data to the ESIFA.
" Initiates viewport configuration and 2-D overlay generation.

Simulation processing
* Processes all runtime messages sent by Simulation Host.
* Performs matrix concatenations to adjust the viewport displays as the

simulated vehicle moves and rotates.
" Performs model control on other vehicles in the simulation environment.

Ballistics interface
* Notifies Ballistics of state changes and changes to simulation parameters

(e.g., addition of static vehicles).
* Forwards requests from the Simulation Host to process rounds and

trajectories, obtain terrain feedback data, and enable AGL processing.
* Processes messages returned from Ballistics.

Database management
" Loads the correct portion of the terrain database into active area memory.
* Loads new rows or columns as necessary during the simulation, to keep the

simulated vehicle in the center of active area memory.

Database feedback
• Provides information to the Simulation Host on the terrain surrounding the

simulated vehicle.

Hardware tests (not currently implemented)
* Runs hardware tests requested by the Simulation Host.

File control
* Transfers files to and from the CIG based on Simulation Host requests.

Miscellaneous
* Provides functions for interfacing to the Force board.
* Provides functions for interfacing with the EVC (Ethernet VME Controller).
* Allows the Gossip user to display calibration images.
" Provides a mechanism for recording message packets to a file.
• Manages cloud models.
• Builds M1 and M2 gun overlays for viewports connected to T backends.
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At startup, various functions are called to initialize active area memory, verify that the
communications interface to the Simulation Host is functional, and start Ballistics. The
upstart function then processes the messages sent by the Simulation Host to place the CIG
in a specified state. The CIG states that can be set are:

Database setup Prepares the CIG to run a simulation. If this state is
requested, upstart passes control to dbmccsetup.

File control Used to transfer files to and from the CIG. If this state is
requested, upstart passes control to filecontrol.

Test mode Used to run hardware tests. If this state is requested, upstart
passes control to hwtest.

MCC setup Prepares the CIG to act as an MCC station. This mode is
not currently used.

If database setup is specified, db-mcc-setup processes messages from the Simulation Host
to configure the viewports (by initiating the Viewport Configuration CSC) and the 2-D
overlays (by initiating the 2-D Overlay Compiler CSC). db mcc-setup also loads the
terrain database and the dynamic elements database (DED) into active area memory, and
processes requests to download trajectory table data. Upon another state change request
from the Simulation Host, db_mccsetup calls simulation to start the simulation.

During the simulation, the processamsg function (called by simulation) processes all
runtime messages. These messages may ask to move or rotate dynamic vehicles, change
gun overlays, pass process round and round fired messages to Ballistics, or change other
simulation parameters. processa-msg also processes the hit and miss messages returned
by Ballistics.

As the simulated vehicle moves about in active area memory, the database management
functions read new load modules in from the terrain database as necessary. The database
feedback functions prepare messages describing the terrain around the simulated vehicle
and return them to the Simulation Host at specified intervals.

When the Simulation Host sends a message ending the simulation, control is passed back
to dbmcc_setup. dbmcc-setup then initializes the configuration tree and returns control
to upstart.

The CSUs in the Real-Time Processing CSC are identified in Figure 2-17 and are described
in this section.
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Real-Time Processing

I I I

agptjnht.c dl-man.c make -bbn.c
bal-get-dbjpos.c download -bvols.c mkmtx -nt.c
bal-getim-grid.c effect -downcount.c model -mtx.c
bal routines.c file control.c mx2_hword.c
ball eff ect-add-c fxbvtofl.c open dbase-c
cal.c genericj- m.c open-ded.c
cigsimio obj.c get txjlut index.c otherveh-state.c
close -db.c global-init~c pretend-veh.c
clouds.c gun -overlays.c rowcol -rd .c
config-ballistics.c hw -test.c rt-mailbox.c
configsolor-table.c initsim.c rtt-init.c
config-database.c load -dbase.c simulation .c
db -moo -setup.c load-esifa.c staticveh-remove.c
debug-initdr.c load -modules .c staticveh -state.c
dedgm-pool .0 bocter.c syscontrol.c
ded-model-trace.c upstartzc

Figure 2-17. Real-Time Processing CSUs

2.13.1 agpt-init.c

The agptjinit function is not used in the standard GT 100 system.

2.13.2 balgetdbpos.c

The bal-get-dbj-os function finds the load module number and grid number of a given
chord point. This function is used to determine the load module and grid of the simulated
vehicle's current position.

The function call is bal getdb pos(pcrd, Im-width, Im_per side), where:

pcrd is a pointer to the chord data
Im-width is the width of a load module
Imfier _side is the number of load modules in a row or column of AAM

bal-get db pos uses the FIND_LM macro (described in Appendix B) to determine the load
module for the x and y coordinates specified in the chord data. It then calculates which grid
the vehicle occupies within the load module. The load module and grid number are placed
in the chord data structure.
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Called By: localterrain

Routines Called: FIND_LM

Parameters: CHORD_DATA *pcrd
INT 4 im_width
INT_4 lm-perside

Returns: none

2.13.3 balgetlm_grid.c

The bal-get lm__grid function finds the load modules and grids in the database that are
intersected by a chord. This function is used to determine which four grids lie around the
simulated vehicle.

The function call is bal get Im grid(pcrd, Im per side, lmsize,
Im baseaddr, bal search, dvi search, Im_ width), where:

pcrd is a pointer to the chord data
lmperside is the number of load modules in a row or column of AAM
Im size is the size in bytes of a load module
lm-base addr is the load module's base address
ba search is the array in which to store load module offsets and grid words
dvl- search is the array in which to store dynamic module path data
im width is the width of a load module

The function returns TRUE if it is successful. It returns FALSE if an illegal chord (one
longer than 125 meters) is detected.

Called By: localterrain

Routines Called: none

Parameters: CHORDDATA pcrd[]
INT_4 Imperside
INT_4 lm size
INT_4 lm baseaddr
SEARCHLIST bal_search[]
INT_4 dvIsearch[]
INT_4 lm_width

Returns: I (TRUE)
0 (FALSE)
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2.13.4 bal routines.c

The functions in the balroutines.c CSU handle the interface between the real-time ,oftware
and the Ballistics Processing CSC. Many of these routines process messages passed to
and from Ballistics. These functions are:

• sim-balinit
* simbal start
• sinbalframe_rate
* simbal-req-ptjinfo
• sim_balagl wanted
* sim_bal-processmsg
• sim_bal-processtracer
* sim_bal_trajchord• sim_bal_round_fired
• sim bal-staticadd
• simbalstatic_rem
* simbal-reset
• sim_bal_tf_veh_update

2.13.4.1 sim bal init
The sim -bal init function initializes variables used in Ballistics messages. This function is

called at the start of a simulation.

The function call is simbalinito. simbalinit initializes the following:

* Variables used when processing rounds (estimated impact time and range).
" Parameters used in the Ballistics "new frame" message.
• The database index.
* Variables used when processing chords.

Called By: init_simulation

Routines Called: none

Parameters: none

Returns: none

2.13.4.2 sir bal start

The simbalstart function puts Ballistics into the run state and tells it where active area
memory is. This function is called at the start of a simulation.
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The function call is sim bal start(pdbase), where pdbase is a pointer to the primary
database control block. imbal_start does the following:

" Sets the Ballistics state to BXRUN.
" Pushes a MSGBOSTATECONTROL message onto the Ballistics message

queue.
" Calculates the coordinates of the southwest comer of active area memory by

subtracting half of the AAM width from the simulated vehicle's coordinates.
* Pushes a MSG_B0_AAMSWCORNER message onto the Ballistics message

queue.

Called By: initsimulation

Routines Called: GLOB
rex-push
printf

Parameters: DBINFO *pdbase

Returns: none

. 2.13.4.3 sim bal frame rate

The sim bal framerate function tells Ballistics the current CIG frame rate by pushing a
MSG_BOCIG_FRAMIE_RATE message onto the Ballistics message queue. This function
is called when a simulation is started.

The function call is sim bal framerateo.

Called By: initsimulation

Routines Called: GLOB
mxpush

Parameters: none

Returns: none

2.13.4.4 sim-bal_req_ptinfo

The simbal_req-ptjinfo function processes the MSGREQUESTPOINT_INFO
message. This message is sent by the Simulation Host to obtain the terrain characteristics
at a specified point.
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The function call is sim bal reqptinfo(p msg), where pmsg is a pointer to the
MSGREQUESTPOINT_INFO message. The function does the following:

Builds the chord data required by Ballistics. The chord's starting x and y
coordinates are taken from the message from the Simulation Host. The function
sets the starting and ending z coordinates to 20000 and -1, respectively. The type
and id are set to GETZ_CHORD.
Pushes a MSG_BO_TRAJ_CHORD message onto the Ballistics message queue.

Called By: process a msg

Routines Called: GLOB
mx-push

Parameters: MSGREQUESTPOINTINFO *p-msg

Returns: none

2.13.4.5 simbalagl_wanted

The simbalagl-wanted function sends a MSGBO TRAJCHORD message to Ballistics
to (1) calculate the simulated vehicle's altitude above ground level (AGL), and (2) calculate
the collision chord for the simulated vehicle, based on how far and in which direction it has
moved since the last frame. This function also sends new frame information (frame count
and the current state of all dynamic models) to Ballistics. This function is called at the end
of every frame.

The function call is simbal agl_wanted(pdynl), where pdynl is a pointer to the
structure containing the current state of all dynamic models. The function does the
following:

If AGL processing is enabled and the frame count is greater than 4:
- Sets the trajectory chord id and type to AGL_CHORD.
- Sets the chord's beginning and ending x and y coordinates to the simulated

vehicle's current x and y coordinates.
- Sets the chord's beginning z coordinate to the simulated vehicle's current z

coordinate.
- Sets the chord's ending z coordinate to -1.0.
- Pushes a MSGBOTRAJCHORD message onto the Ballistics message

queue.
- Sets the trajectory chord id and type to COLCHORD.
- Sets the chord's beginning x, y, and z coordinates to the simulated vehicle's

current coordinates.
- Sets the chord's ending x, y, and z coordinates to 2 times the simulated

vehicle's current coordinate minus its previous position. (This is the
location the vehicle will occupy in the next frame if it moves in the same
direction and the same distance it moved in the last frame.)

- Pushes a MSGB0_TRAJCHORD message onto the Ballistics message
queue.
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- Sets the simulated vehicle's previous position to its new current position.
* Passes the new frame count and the state of all dynamic models to Ballistics by

pushing a MSG B0_NEWFRAME message onto the Ballistics message queue.

Called By: msgend

Routines Called: GLOB
mx push

Parameters: INT_4 *pdynl

Returns: none

2.13.4.6 sim-balprocessmsg

The sim-bal-process msg function is responsible for processing the messages that are
returned to the real-time software from Ballistics. This function is called at the end of every,
frame, to generate the messages to be returned to the Simulation Host in the next exchange
packet.

The function call is sim balprocessmsg0. The function does the following:

• Resets the count of terrain feedback points to zero.
* Previews and processes the top message in the Ballistics message queue.
* Deletes that message from the queue and previews the next.

The following table identifies the messages processed by sim-bal-process-msg, and
summarizes the processing performed for each one. The SENDTFINFO macro
referenced in the table is described in Appendix B.

S
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Message Processing by simbalprocessmsg

MSGB 1_HIT_RETURN Reports an intersection.
AGL_CHORD Sets the vehicle's altitude to its z coordinate.
COLCHORD Sets the vehicle's altitude to -9999.
GETZCHORD Builds a MSGRETURN PT INFO message with the

intersection point data provided by Ballistics.
default Builds a MSGHITRETURN message with the data

provided by Ballistics.

MSGBIMISS Reports a miss.
AGLCHORD Sets the vehicle's altitude to minus its z coordinate.
COLCHORD No action.
GETZ_CHORD No action.
default Builds a MSGMISS message with the data provided by

Ballistics.

MSGB1_SHOT_REPORT Reports on roundv designated for specific targets.
Builds a MSGSHOTREPORT message.

MSGB 1_TFHDR Terrain feedback header message.
Uses the SENDTFINFO macro to build a
MSG TF HDR message.

MSGB 1_TFPT Reports terrain feedback for a specified point.
Uses the SENDTFINFO macro to build one
MSG TF PT message for each feedback point specified
in the header message.

Called By: msg-end

Routines Called: (LOB
mxpeek
mx-skip
printf
SEND_TFINFO

Parameters: none

Returns: none

2.13.4.7 sim bal_processtracer

The simbalprocess-tracer function processes tracer (round position) messages returned

by Ballistics. This function is called at the end of every frame.

The function call is sim batprocess_tracer(db, pdbase), where:

db is the current double-buffer pointer
pdbase is a pointer to the primary database control block

sim-bal-processtracer does the following:
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Previews the top message in the Ballistics message queue.
If the message is a MSGB1_ROUND_POSITION message:

- Verifies there is room for the tracer data.
- Calls balLeffectadd to store the effects data in memory for incorporating in

the scene with other effects.
- If separate updating is enabled for AAM2, calls balleffectadd to store the

effects data in memory for that AAM.
Deletes this message from the queue and previews the next one.

Called By: msgend

Routines Called: balleffectadd
GLOB
mxpeek
mx_skip
printf

Parameters: INT_4 db
DB_INFO *pdbase

Returns: none

2.13.4.8 sim_bal traj chord

The simbaltraj.chord function sends the MSG_B0_TRAJ_CHORD message to Ballistics
to compute the intersection of a specified trajectory chord. This function is called when the
Simulation Host sends a MSG_TRAJ_CHORD message.

The function call is sim_bal_trajchord(db, pdbase), where:

db is the current double-buffer pointer
pdbase is a pointer to the primary database control block

sim_bal_traj_chord does the following:

" Pushes a MSG_B0_TRAJCHORD message onto the Ballistics message queue.
o If the message requests tracer effects and there is room for the effects data, calls

ball_effectadd to store the effects data in memory for incorporating in the scene
with other effects.

* If separate updating is enabled for AAM2, calls balleffectadd to store the effects
data in memory for that AAM.

Called By: process a msg

Routines Called: balleffectadd
GLOB
mxpush
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Parameters: INT_4 db
DB_INFO *pdbase

Returns: none

2.13.4.9 simbal round fired

The sirmbal-round_fired function pushes a MSGBOROUNDFIRED message onto the
Ballistics message queue.

The function call is sim bal round-fired(msg_P), where msgP is a pointer to the
MSG_BOROUNDFIRED message.

This function is not currently used. When it receives a MSGROUNDFIRED message
from the Simulation Host, process-a-msg pushes the message onto the Ballistics queue
itself.

Called By: none

Routines Called: GLOB
mx push

Parameters: MSGROUNDFIRED *msg_P

Returns: none

2.13.4.10 simbal static add

The simbalstatic_add function notifies Ballistics when the Simulation Host adds a static
vehicle to active area memory via a MSGSTATICVEHSTATE message.

The function call is simbalstaticadd(to, from, type, rcnt, veh_is_tank),
where:

to is a pointer to the static vehicle's entry in the database
from is a pointer to the MSG STATICVEH_STATE message
type is the type of vehicle (taken from the message)
rcnt is a register counter used to store the vehicle's load module
veh is tank indicates whether the vehicle is a tank (taken from the message)

simbalstatic_add builds a MSG_BO ADDSTATIC_VEHICLE message, then pushes it
onto the Ballistics message queue.

Called By: staticvehstate
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Routines Called: GLOB
mx_error
mxpush
printf

Parameters: INT_4 *to
INT_4 *from
INT_2 type
INT_2 rcnt
BYTE veh is tank

Returns: none

2.13.4.11 simbal static ren

The simbalstaticrem function notifies Ballistics when the Simulation Host deletes a
static vehicle from active area memory via a MSGSTATICVEHREM message.

The function call is simbalstaticrem(from, rcnt), where:

from is a pointer to the MSGSTATICVEHREM message
rcnt is a register counter used to store the vehicle's load module

sim bal staticrem builds a MSGBODELETESTATICVEHICLE message, then
pushes it onto the Ballistics message queue.

Called By: staticvehremove

Routines Called: GLOB
mx_error
mx_push
printf

Parameters: INT_4 *from
INT_2 rcnt

Returns: none

2.13.4.12 sim bal reset

The simbalreset function tells Ballistics to reinitialize itself by pushing a
MSG_ B0STATECONTROL message onto the Ballistics message queue with the new
state set to BXRESET. This function is called when the Simulation Host sends a
MSGCIG_CTL - CSTOP message to stop the simulation.
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The function call is simbalresetO.

Called By: msgscigctl

Routines Called: GLOB
mx_push

Parameters: none

Returns: none

2.13.4.13 sim bal tf veh update

The sim bal tfvehupdate function notifies Ballistics of the new position of the simulated
vehicle, for the purposes of terrain feedback reporting. This function is called whenever
the simulated vehicle's current position is updated.

This function is called only if the terrain feedback vehicle is the simulated vehicle. The
Simulation Host may send MSG TF VEHICLEPOS messages to update the positions of
other vehicles for which Ballistics is collecting terrain feedback data. Such messages are
pushed onto the Ballistics message queue by process a msg.

The function call is simbaltf vehupdate(time stamp, pos, matrix), where:

timestamp is the time stamped in the MSGTFVEHICLEPOS message
pos is the simulated vehicle's new position
matrix is the simulated vehicle's new rotation matrix

simbaltf_veh-update does the following:

* Determines whether Ballistics needs to process terrain feedback for this vehicle
during this frame.

* Builds a MSG_B0_TF_VEHICLEPOS message with the data from the message.
" Pushes the message onto the Ballistics message queue.

The function always returns 0.

Called By: process-vppos

Routines Called: GLOB
mx.push

Parameters: UNS_2 time-stamp
R4P3D *pos
RTS4x3_MTX *matrix
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Returns: 0

2.13.5 ball-effect add.c

The ball._effectadd function adds single-frame special effects to the current effects list.
This function is called by the routines responsible for processing
MSGROUNDPOSION and MSG_TRAJ_CHORD messages.

The function call is ball-effect_add(db, type, x, y, z, pdbase, vine_offset),
where:

db is the double buffer to be updated
type is the type of special effect
x, y, and z are the world coordinates at which the effect is to be shown
pdbase is a pointer to the primary database control block
vine offset is the VME address offset to active area memory

ball_effectadd does the following:

• Uses the FIND_LM macro (described in Appendix B) to find the load module on
which to place the Ballistics tracer.

* Puts the data in the register used to store effects. This data includes the effect's
coordinates, number of stamps, number of frames, and load module number.

Called By: simjbal-process-tracer
simjbaljtrajschord

Routines Called: FLNDLM

Parameters: INT_4 db
INT_2 type
REAL_4 x
REAL_4 y
REAL_4 z
DB_INFO *pdbase
INT_4 vme_offset

Returns: none

2.13.6 cal.c

The cal (calibration menu) function exercises the video monitors by placing a known
pattern on all channels. This function is called when the Gossip user selects the I
("calibration menu") option from the Gossip main menu. cal presents a menu that lets the
user turn the calibration image or gunner pixel overlay on or off. The user is then able to
verify the accuracy of the image and take appropriate measures.
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The function call is cal(). cal displays the "Calibration menu -->" prompt and uses
unbfgetchar to get the user's entry.

The following table identifies the options presented on the calibration menu, and
summarizes the steps performed by cal to process each selection. The menu is displayed if
the user enters an invalid character.

Calibration Menu Option Processing by cal

0 calibration images off Sets pcal_flag to FALSE in both AAMs.

I offset calibration images on Calls make cal-matrices and make-cal.pattems to
create and display the offset calibration overlay. If
AAM2 is present, copies the overlay there.

2 color calibration pixels on Calls makecalmatrices and gos-.polys to create and
display the color calibration pixels. If AAM2 is
present, copies the overlay there.

3 bbn logo on Calls make cal-matrices and makebbnlogo to create
and display the BBN logo overlay. If AAM2 is present,
copies the overlay there.

5 calibration pixels on Calls backend-geLonjecLaddr to get the address of each
backend. For a T backend, sets the pixel state to TRUE
and calls msgppm-pixel state.

6 calibration pixels off Calls backend-getobject.addr to get the address of each
backend. For a T backend, sets the pixel state to
FALSE and calls msg-ppm-pixel-state.

x exit Exits.

Called By: gossip-tick

Routines Called: backend_get object addr

bcopy
GLOB
gos-polys
makebbn_logo
make-cal matrices
makecaLpatterns
msg-ppm..pixelstate
printf
unbf-getchar
VMETOVMX

Parameters: none

Returns: none
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2.13.7 cigsimioobj.c

The functions in the cigsimioobj.c CSU accommodate writing CIG-to-SIM and SIM-to-
CIG messages to a binary disk file (cigsimio.000) during runtime. This option, called
recording, can be enabled using the r ("record i/f messages menu") option on the Gossip
main menu. The user can open or close the record file, start or stop recording, and set the
number of frames to be recorded. Messages can be recorded during any CIG state,
including simulation.

If recording is enabled, the cigsimio-obj functions write every message each frame into a
temporary buffer. Incoming messages are written to the buffer as they are received.
Outgoing messages are written to the buffer when the packet is sent. At the same time, the
contents of the buffer are written to a disk file (cigsimio.000).

The record file can be played back to repeat the recorded simulation exercise. This feature,
called absolute script playback, is available through options on the Flea Script menu. Refer
to section 2.7.19 for details.

In addition to (or instead of) writing messages to a disk file, messages can be sent to stdout
each frame. This feature, called debug message display, is provided by the Host Interface
debug routines. The Host Interface debug routines are dependent upon the cigsimio-obj
functions, in that they display messages from the temporary buffer created by the
cigsimio-obj functions. This interface works as follows:

• The recording and debug display features can be enabled through Gossip. The user
can also select which message types are to be displayed.

* Each frame, the cigsimio-write function copies the messages to a temporary buffer.
If message recording is enabled, cigsimio_write writes the buffer contents to disk
also. If only debug display is enabled, the messages are written to the buffer only.

" At the end of each frame, the host-if debug function waits for a mailbox message
to be posted by cigsimio-write. It then gets a pointer to the cigsimio buffer and
calls host_if_debug_tick to display the messages using the print msg_* functions.
Only those messages that have been enabled for debug display are displayed; other
messages in the buffer are ignored.

* The cigsimio buffer is initialized at the beginning of every frame.

The cigsimio.obj functions use ifx_write to write the messages to the binary disk file. The
print._msg_* functions that write the messages to stdout are tailored for each message type
to provide formatted, readable displays.

For more information on debug message display, refer to the Host Interface Manager CSC.
For more information on the specialized print_msg_* functions, refer to the Message
Processing CSC.

The functions in the cigsimio-obj.c CSU are:

* gosscigsimio
* cigsimio msgin
* cigsimo-msgout

457



BBN Systems and Technologies GT100 RTSW CSCI

" cigsimiowrite
" cigsimioget-data
* cigsimio_bufferinit
* cigsimiofrarne_end

2.13.7.1 gos cigsimio

The gos__cigsimio function lets the Gossip user control the process of writing all messages
to a disk file. This function is called if the user selects the r ("record i/f messages menu")
option from the Gossip main menu.

The function call is gos cigsimioO. goscigsimio displays a menu of options, and uses
unbf getchar to get the keystroke entered by the user. The following table identifies these
options and lists the major steps performed by gos-cigsimio to process each selection.

Record I/F Messages Menu Processing by goscigsimio
Option

? print this menu Displays the list of valid options.
b begin recording Verifies that the parameters have been initialized; sets

cigsimio-flag to TRUE.
c close record file If cigsimio-openflag is TRUE, sets cigsimiojflag and

cigsimio-open flag to FALSE; calls ifx close to close
the file.
If cigsimio-open-flag is FALSE, displays an error.

e end recording If cigsimio.flag is TRUE, sets cigsimio-closejflag to
TRUE; if not, outputs an error.

f # frames written Displays the number of frames written, maximum
number of frames, and number of bytes written.

i initialize Prompts the user for the file name; sets cigsimiojfn;
initializes the frame and byte count parameters; sets
cigsimio init flag to TRUE.

m change frames to record Prompts the user for the number of frames to record;
sets max num io frames to the user's entry or to a
default value if the entry exceeds the maximum allowed.

o open record file Calls ifx open to create and open the file; sets
cigsimio-open-flag to TRUE.

q quit Exits.
s write string to file Prompts the user for the tag string; calls cigsimiowrite

to write the string to the file.

x exit Exits.

Called By: gossip-ick

Routines Called: cigsimiowrite
ifx close
ifx-open
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printf
scanf
strlen
unbf getchar

Parameters: none

Returns: none

2.13.7.2 cigsimiomsgin

The cigsimio.jmsgjin function determines whether or not an incoming message should be
written to the cigsimio buffer. This function is called every time a message is read from an
incoming exchange packet.

The function call is cigsimio msgin(p addr, byte_count, frame_flag), where:

p_addr is a pointer to the incoming message
byte-count is the number of bytes in the message
frame_flag is <<TBD>>

cigsimio__msgin first determines whether message recording or debug message display
has been enabled through Gossip (i.e., if either cigsimiojflag or cigsimiolog-request is
TRUE). If so, it calls cigsimio-write to copy the message to the buffer and, if recording is
enabled, to write it to the disk file. The message is tagged TAGMSGTOCIG.

Called By: cig-config
dbmccsetup
file_control
get msg_2d
hwtest
processa_msg
upstart

Routines Called: cigsimio-write

Parameters: UNS_4 *p-addr
INT_4 byte_count
BOOLEAN frame flag

Returns: none

2.13.7.3 cigsimiomsg out

The cigsimio-msg-out function determines whether or not an outgoing message packet
should be written to the cigsimio buffer. During a simulation, this function is called at the
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end of each frame. During other states, it is called whenever a MSGEND message is
received from the Simulation Host, indicating the end of a message packet.

The function call is cigsimio msgout(paddr, bytecount, frame flag), where:

p_addr is a pointer to the message packet
byte count is the number of bytes in the packet
frame flag is <<TBD>>

cigsimio msgout first determines whether message recording or debug message display
has been enabled through Gossip (i.e., if either cigsimio flag or cigsimiolog-request is
TRUE). If so, it calls cigsimio-write to copy the messages to the buffer and, if recording
is enabled, to write them to the disk file. The message packet is tagged
TAGMSGTOCIG.

Called By: _set-up-fornextframe
cig-config
dbmccsetup
file-control
get msg_2d
hwtest
upstart

Routines Called: cigsimiowrite

Parameters: UNS_4 *p-addr
INT_4 bytecont
BOOLEAN frame-flag

Returns: none

2.13.7.4 cigsimiowrite

The cigsimio_write function writes incoming and outgoing messages to a temporary buffer
and, if recording is enabled, to a file on disk. This function is called every time a message
is received or a message packet is sent, but only if message recording and/or debug
message display has been enabled through Gossip.

cigsimio write also manages the record file. For example, it closes the file if it reaches its
maximum size or the specified number of frames, and opens or closes the file per the user's
request through Gossip.

The function call is cigsimio write(paddr, bytecount, frame_flag,
record-tag), where:

p_addr is a pointer to the message or packet to be written
bytecount is the number of bytes to be written
frameflag is <<TBD>>
recordtag identifies the type of message: CIG-to-SIM or SIM-to-CIG
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.cigsimio_write does the following:

" If the Gossip user has requested that the record file be closed:
- Sets cigsimio close-flag and cigsimio-openjflag to FALSE.
- Calls ifx_close to close the record file.
- Sets cigsimiojflag to FALSE.

* If the record file has reached its maximum size:
- Disables recording by setting cigsimio flag to FALSE.
- Calls ifx_close to close the record file.
- Sets cigsimio.openjflag to FALSE.

* If the record file is not open:
- Calls ifxopen to open the file.
- Sets cigsimio..openjflag to TRUE.

* Creates a new tag record (specifying the number of frames written, current time,
and byte count) and copies it to the cigsimio buffer.

" Copies the message(s) to the cigsimio buffer.
" If recording is enabled and either framejflag is TRUE or the record tag is

TAG_MSGFROMCIG:
- Writes the messages from the buffer to the record file on disk.
- Increments the number of frames written.
- If the maximum number of frames has been written, closes the record file

and turns recording off.

Called By: cigsimioqmsgjn
cigsimio.sgout
gosscigsimio

Routines Called: bcopy
fix_close
ifxopen
ifx write
readwatch

Parameters: UNS_4 *p-addr
INT_4 byte-count
BOOLEAN frameflag
UNSI recordtag

Returns: none

2.13.7.5 cigsimiogetdata

The cigsimio-getdata function returns a pointer to the cigsimio buffer. This function is
called when the Host Interface debug display routines are ready to print the buffered
messages to stdout.

The function call is cigsimiogetdata(pkt_len), where pkt len is a pointer for the size
of the buffer.
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cigsimio-getdata returns a pointer to the buffer and places the buffer size in the location
specified by pktlen.

Called By: host if debug

Routines Called: none

Parameters: INT_4 *pkt_len

Returns: *todiskbuffer

2.13.7.6 cigsimio buffer init

The cigsimio_buffer_init function initializes the cigsimio buffer and sets the
cigsimiolog-request variable to TRUE (indicating that debug display is enabled). This
function is called at the beginning of every frame, to clear the buffer for the new messages
from the current frame.

The function call is cigsimiobufferinitO.

Called By: hostif_debug

Routines Called: none

Parameters: none

Returns: none

2.13.7.7 cigsimio frame end

The cigsimio_frame_end function sets the cigsimiolog-request variable to FALSE, then
posts a message to the cigsimio-complete mailbox. This message tells host if debug that
all messages from the previous frame have been written to the cigsimio buffer and are ready
to be processed by host if debugtick. This function is called at the end of every frame.

The function call is cigsimio frame endo.

Called By: msgsend

Routines Called: scpost
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Parameters: none

Returns: none

2.13.8 close db.c

The close_db function closes and frees all database information, including names, headers,
model address tables, and catalog tables. It also closes the terrain database and the DED
file. This function is called when the Simulation Host sends a CIG Control-Stop message
to end the simulation.

The function call is closedbO. If the system contains multiple backends, closedb frees
and closes the database in each one.

Called By: msgcigctl

Routines Called: free
XCLOSE

Parameters: none

Returns: none

2.13.9 clouds.c

The functions in the clouds.c CSU activate and manage cloud models. These functions are:

• cloud_init
* cloudupdate
" cloudupdatemodel
" cloudmgmt
" cloud-placement
* cloudscud
* setlut
* md

2.13.9.1 cloud init

The cloudinit function sets up and initializes the cloud model and the cloud control
structure. This function is called at viewport configuration time.

The function call is cloud init(type), where type is the type of cloud model:
CLOUD TOP or CLOUT)_BOT. cloudinit does the following:

* Allocates and initializes the model call.
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Allocates and sets up the cloud control structure.

Called By: cig-config

Routines Called: aarn_malloc
GLOB
INITMTX

Parameters: WORD type

Returns: none

2.13.9.2 cloudupdate

The cloud-update function updates cloud parameters. This function is called when the
Simulation Host sends a MSGCLOUDSTATE message, which specifies the cloud top
and bottom models and positions them at the desired altitudes.

The function call is cloudupdate(pmsg), where pmsg is a pointer to the
MSGCLOUDSTATE message. cloud-update does the following:

* If the cloud state in the message is FALSE (0):
- Sets cloudswantedG to FALSE.
- Turns off the cloud models.
- If AAM2 exists, disables cloud processing there also.
- Sets cloudstate to NULL.

* If the cloud state in the message is TRUE (1):
- Validates the data in the message:

* If the cloud bottom in the message is below the top, sets the bottom
equal to the top.

* If scud processing is enabled and the scud top and bottom are not
outside the cloud top and bottom, sets the scud bottom to 5.0 meters
below the cloud bottom, and sets the scud top to 5.0 meters above
the cloud top.

- Sets the new cloud (and scud) top and calls cloud-updatejmodel to set the
model's address.

- Sets the new cloud (and scud) bottom and calls cloud-update_model to set
the model's address.

- Sets the scud top and bottom thickness parameters (the distance from the
scud top to the cloud top and from the scud bottom to the cloud bottom).

- Sets newcloud-data to TRUE. This triggers cloudmgmt to process the
changes.

Called By: process-a_msg

Routines Called: AAM2_ADDR
cloud updatemodel
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GLOB

Parameters: MSGCLOUDSTATE *pmsb;

Returns: none

2.13.9.3 cloud updatemodel

The cloud-update_model function sets up a cloud model's address.

The function call is cloudupdate_model(type, model_id), where:

type is CLOUD TOP or CLOUD BOT
modelid is the mfodel id from the Simulation Host message

cloudupdate-model gets the model's address from the DED model address table, then puts
the model's address into the cloud control structure. If the system contains two backends,
cloud-update model updates both databases.

Called By: cloudupdate

Routines Called: printf

Parameters: WORD type
HWORD model id

Returns: none

2.13.9.4 cloudmgmt

The cloud-mgmt function manages cloud placement and effects. This function is called at
the end of every frame to process the changes requested during that frame.

The function call is cloudmgmto. cloudmgmt does the following:

" If the cloud has changed altitude (i.e., newclouddata is TRUE):
- Sets newclouddata to FALSE.
- Updates the top and bottom models' information.

* If the simulated vehicle is now below the clouds:
- Sets the cloud state to BELOW_CLOUDS.
- Turns on the cloud bottom model.
- If AAM2 is present, turns on the cloud bottom model there also.
- If the simulated vehicle is now in the bottom scud layer, calculates the scud

ratio and calls cloudscud.
- If the vehicle is not in the bottom scud layer, calls cloudscud with the scud

ratio set to NOSCUD.
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- Calls cloudplacement to update the model's position.
" If the simulated vehicle is now above the clouds:

- Sets the cloud state to ABOVE_CLOUDS.
- Turns on the cloud top model.
- If AAM2 is present, turns on the cloud top model there also.
- If the simulated vehicle is now in the top scud layer, calculates the scud ratio

and calls cloud_scud.
- If the vehicle is not in the top scud layer, calls cloudscud with the scud

ratio set to NO_SCUD.
- Calls cloud-placement to update the model's position.

" If the simulated vehicle is now in the clouds:
- Turns off the top or bottom model (whichever was active, based on the

previous cloud state).
- If AAM2 is present, turns the cloud model off there also.
- Calls cloudscud with the scud ratio set to FULLSCUD.
- Sets the cloud state to INTHE_CLOUDS.

Called By: msgend

Routines Called: AAM2_ADDR
clouCplacement
cloudscud
GLOB

Parameters: none

Returns: none

2.13.9.5 cloudplacement

The cloud-placement function updates the cloud model's position. This function is called
to move the cloud model to keep it in line with the simulated vehicle. The cloud is moved
in a fixed increment (cloudmodulo) set in the clouds.h include file.

The function call is cloudplacement(pcloud), where pcloud is a pointer to the cloud's
control information.

cloudplacement checks the simulated vehicle's new position, moves the cloud model in
the required direction, and updates the cloud model's matrix accordingly.

Called By: cloud mgmt

Routines Called: GLOB

Parameters: CLOUDCONTROL *pcloud
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Returns: none

2.13.9.6 cloud scud

The cloudscud function creates a scud effect that depends on the altitude of the simulated
vehicle in comparison to the cloud and scud layer altitudes.

The function call is cloudscud(ratio), where ratio is one of the following:

* If the simulated vehicle is in a scud layer, the ratio is the distance between the
vehicle and the edge of the scud layer, divided by the thickness of the scud layer.

* If the simulated vehicle is in the clouds, the ratio is FULL SCUD.
• If the simulated vehicle is not in a scud layer or in the cloud7s, the ratio is

NOSCUD.

cloudscud calls setlut to select a lookup table entry suitable for the required scud effect.
If the ratio is larger than the random number returned by rnd, it is treated as FULLSCUD.

Called By: cloudmgmt

Routines Called: md
setlut

Parameters: REAL_4 ratio

Returns: none

2.13.9.7 set lut

The setlut function selects an entry from the 3-D lookup table (ut3d) to display a scud
effect. The entry selected is based on whether the simulated vehicle is in the clouds, in a
scud layer, or completely above or below the clouds and scud layers.

The function call is setlut(n, idx), where:

n is the backend id (0 or 1)
idx is index of the desired lookup table

Called By: cloudscud

Routines Called: none

Parameters: INT 4 n
INT_4 idx
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Returns: none

2.13.9.8 rnd

The md function is a random number generator. This function is used to generate a
number to compare to the scud ratio calculated when the simulated vehicle is inside a scud
layer. If the ratio exceeds the random number generated, the FULLSCUD lookup table
entry is selected.

The function call is rndo.

Called By: cloudscud

Routines Called: none

Parameters: none

Returns: seed * .0000000004656613

2.13.10 config_ballistics.c

The functions in the config-ballistics.c CSU are used to configure Ballistics and establish
the communication path between Ballistics and the real-time software. These functions are:

• config-ballistics
* bal_buffer_setup

2.13.10.1 configballistics

The configjballistics function reads the Ballistics configuration file (ballist.cfg). This file
specifies whether to use a local Ballistics task or to interface with a Ballistics process
running on another CPU. This function is called at initialization time.

The function call is configballistics(tte, tid, basepriority), where:

tte is the Ballistics task's entry in the task table
n'd is the task id assigned to the Ballistics task
basefpriority is the task's priority

configiballistics does the following:

* Initializes the Ballistics board type to NOBALLISTICS.
* Checks to see if Ballistics processing has been disabled (by specifying the "b"

argument on the startup command line). If so, sets ballis-present to FALSE and
exits.

468



BBN Systems and Technologies GT100 RTSW CSCI

* Sets ball-ispresent to TRUE.
• Calls fopen to open the Ballistics configuration file.

- If the file cannot be opened, or if the file specifies an invalid type, sets the
Ballistics board type to MASTER147_BALLISTICS.

- If the file specifies Slave Ballistics, calls bus_error to verify that the Slave
board is present, then sets the Ballistics board type to
SLAVE147_BALLISTICS.

- If the file specifies Master Ballistics, sets the Ballistics board type to
MASTER 147_BALLISTICS.

" Calls fclose to close the Ballistics configuration file.
" If Master Ballistics is set, calls pcreate to create a task table entry for the Ballistics

task.
* Pauses (using sc-sdelay) to give the task time to start up.
" Calls balbuffersetup to establish an interface to the Ballistics task.
* Calls mx-peek to get the MSGB 1_STATUSRETURN returned by Ballistics

after it initializes, then discards the message.

If an error is detected, the function exits with a 1.

Called By: main (in rtt.c)

Routines Called: balbuffersetup
bus_error
exit
fclose
fgets
fopen
GLOB
mx-peek
mx-skip
pcreate
printf
scdelay
serror
sscanf
strcmp

Parameters: struct {int last;
int in use;
int (*task addr)0;
char *name;
int priority-offset;
) *tte

INT_4 tid
INT_4 basepriority

Returns: none
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2.13.10.2 balbuffersetup

The balbuffer_setup function establishes the interface between the real-time software and
Ballistics. The processes communicate via the Ballistics message queues, which are
described in the Ballistics Processing CSC section.

The function call is bal buffer setupo. The function does the following:

* Pauses (using sc.delay) to wait for the Ballistics addresses to be published.
* Calls mpvnfind to get the addresses and sizes of the three Ballistics message

queues.
* If the addresses are not published yet, pauses and then calls mpvjnfmd again. If it

has 10 unsuccessful retries, bal buffer-setup resets the Ballistics board type to
NOBALLISTICS, sets ball-is-present to FALSE, and quits.

* Gets the Ballistics queue parameters.
• If Ballistics printig is enabled, outputs the Ballistics message queue parameters to

stdout.

The function returns TRUE if it is successful. It returns FALSE if mpvnfind could not
find the Ballistics message queue parameters.

Called By: config-ballistics

Routines Called: GLOB
mpvnfind
printf
sc_delay

Parameters: none

Returns: 1 (TRUE)
0 (FALSE)

2.13.11 config_color_table.c

The config__colortable function open a specified color table file. This function is called
when the Simulation Host sends a MSG_CIG_CTL - CIGCONFIG message. The name
of the file can be specified with the MSGFILE_DESCR - DB_COLOR_CFG_0 (backend
0) or DBCOLORCFGI (backend 1) message. The default file name is color.cfg.

The color table file contains the following:

* Color offset.
• Color description.
* 3-D lookup table (TX backends only).
• 2-D lookup table (TX backends only).
* ESIFA color (T backends only).
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" Minimum acceptable fade value.
" Maximum acceptable fade value.
0 DTP (thermal) switching value.

The function call is config color table(pfn), where pfn is a pointer to the name of the
color table file. configcolortable does the following:

* Opens the specified file.
" Gets and sets the values for all normal mode video registers.
• Gets and sets the values for all optional mode video registers.
* Gets and sets the values for video on/off.
* Gets and sets the values for dtp-switching (normal, alternate, and modifier).
• Gets and sets the values for the fade bits (andsky, or__sky, andlaser, and

or_laser).
* Clears the color descriptions from memory.
• Reads the color table and sets the specified values in memory.
* Closes the file.

The function exits with a 1 if the specified file could not be opened or the table contains too
many entries.

Called By: dbmccsetup

Routines Called: exit
fclose
fgets
fopen
printf
sscanf

Parameters: BYTE *pfn

Returns: none

2.13.12 configdatabase.c

The functions in the config-database.c CSU open the database configuration file. These
functions are:

* config-database
• errors
* funcmsg
• print-pdbase

2.13.12.1 config_database

The configjdatabase function opens the database configuration (database.cfg) file to find
and set the names of the terrain database and DED files, local terrain message parameters,
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and terrain and field-of-view addresses. This function is called when the system is
initialized.

A different database configuration file can be specified with the MSG_FILEDESCR -
DBSETUP_0 (backend 0) or DBSETUPI (backend 1) message. The database
configuration file specifies the following:

* Database name.
* DED database name.
* Initial frame to return a local terrain message.
• Number of frames between subsequent local terrain messages.
" Terrain address and field-of-view table address for each AAM.

The function call is configdatabaseo. The function does the following:

" Initializes the primary database control blocks.
* Sets the default database and DED file names.
* Sets up the VME offsets for active area memory in each backend.
* Sets the default local terrain frequency.
* Calls errors to check for errors.
* Sets up pointers to the DATABASEMB mailboxes (one per rowcolrd task).
* If a subsys.cfg file exists:

- Calls getdatabasename to get the name of the database file for each
backend.

- Sets the db_to_use variable for each backend.
- Calls getded_name to get the name of thc DED file for each backend.
- Sets the deddb_to_use variable for each backend.
- Outputs the file names to stdout.
- Calls errors to check for errors.

* If no subsys.cfg file is found:
- Calls fopen to open the database.cfg file.
- If no database.cfg file is found, outputs a message to stdout and returns a

value indicating how many database management tasks need to be set up
(one per backend).

- If a database.cfg file is found, reads the configuration information (file
names, local terrain message parameters, AAM terrain address, and AAM
fov table address) for each database (each backend).

- Calls errors to check for errors.
- Closes the database.cfg file.

If no subsy.cfg or database.cfg file was found, the function returns 1 if one AAM is
present, or 2 if two AAMs are present. If a configuration file was found, the function
returns the number of AAMs as i. This triggers the creation of the correct number of
rowcolrd tasks (one per backend).

The function exits with a 1 if an error is found.

Called By: main (in rtt.c)

Rotines Called: errors
exit
fclose
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fgets
fopen
get databasename
getdedname
printf
sprintf
sscanf
strcpy
strlen

Parameters: none

Returns: 1
2
i

2.13.12.2 errors

The errors function checks for the following errors for config-database:

* Invalid terrain/field-of-view table addresses.
* Invalid local terrain frequency parameter.

The function call is errors (pdbase), where pdbase is a pointer to the primary database
control block.

The function returns TRUE if an error is found, or FALSE if the data is valid.

Called By: config-database

Routines Called: buserror
funcmsg

Parameters: DBINFO *pdbase

Returns: 1 (TRUE)
0 (FALSE)

2.13.12.3 funcmsg

The funcmsg function outputs the error "*** ERROR: <text>: DATABASE.CFG" to
stdout. The variable text is supplied by the calling function.

The function call is funcmsg(s), where s is the error text to appear in the output
message.
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Called By: errors
open-dbase

Routines Called: printf

Parameters: BYTE s[]

Returns: none

2.13.12.4 printpdbase

The print-pdbase function outputs the contents of a specified database configuration file to
stdout. Specifically, it prints the following:

* Database identifier.
* Database file name.
• DED file name.
* Local terrain initial frame.
* Local terrain message frequency.
* Terrain address.
• Field-of-view table address.
• File descriptor.

The function call is printpdbase(pdb), where pdb is a pointer to the primary database
control block.

This function is not currently used.

Called By: none

Routines Called: printf

Parameters: DBINFO *pdb

Returns: none

2.13.13 db-mccsetup.c

The db_mcc-setup function processes messages from the Simulation Host to prepare the
CIG system to run a simulation. It can also prepare the CIG to act as an MCC station,
although this mode is not currently used. dbmccsetup is called when the CIG Control
message from the Simulation Host specifies CDBSETUP or CMCC_SETUP.
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The function call is db mcc setup(state), where state is the state the system is to be set
up in: CDBSETUP (simula'tion mode) or CMCCSETUP (MCC station mode).

db_mccsetup does the following:

" Initializes trajectory table static variables.
* Sets the default ESIFA (textures) file name if none has been specified.
• Sets the default color configuration file name if none has been specified.
• Outputs the ESIFA and color file names to stdout.
" Calls poll shutdown to see if a system shutdown has been requested.
• Processes each message received from the Simulation Host:

- Verifies that the packet length has not been exceeded; uses SYSERR to
generate a MSGSYSERROR if it has.

- Calls cigsimio msg-in to write the message to a buffer (if message
recording or debug message display is enabled).

- Processes the message based on its message type (see table below). Uses
SYSERR to generate an error message if an invalid message is received.

• Returns control to upstart when it returns from cig-config or a simulation, or when
it detects a CIG-Control Stop message.

The following table summarizes the processing performed by dbmccsetup in response to
each valid message type it receives from the Simulation Host. The first column lists the
messages in alphabetical order. The second column briefly describes the purpose of the
message (in italics), then lists the major steps performed by db-mcc-setup to process the
message.

Message from SIM Host Processing by dbmccsetup

MSGADDTRAJTABLE Adds a trajectory table.
Calls mx_push to push MSGBOADDTRAJTABLE
message onto Ballistics message queue.

MSGAMMODEFINE Selects ammunition maps.
Loads specified ammo maps into memory.

MSGCIGCTL Causes a transition to another performance state.
C_CIGCONFIG Calls config_color table; calls cig-config; calls

loaddbase for each backend.
C_START_2DSETUP Calls cig_2dsetup.
C_MCCSIMUL Calls simulation with state set to CMCCSIMUL.
C_SIMULATION Calls simulation with state set to CSIMULATION.
C_STOP Returns to upstart.
CNULL No action.

MSGDEFINETXMODE Defines viewport switching data for TX backends.
Calls mpvideo.define mode.

MSGDELETETRAJTABLE Deletes a trajectory table.
Calls mxpush to push
MSG_BO.DELETETRAJTABLE message onto
Ballistics message queue.

MSGDR 11_PKT_SIZE Specifies exchange packet parameters.
Outputs data from message; sets CIG and SIM exchange
packet sizes; validates local terrain chunk size and sets if
valid; validates local terrain message interval and sets if

___valid; sets CIG hardware type.
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MSGEND Signals end of packet buffer.
Calls cigsimio-msgout to write the outgoing message
packet to the cigsimio buffer if recording or debug
display is enabled; if ppmjnessagejflag is TRUE, calls
esifasend-req and sets flag to FALSE; calls the
appropriate exchange.data routine (through
*exchangeodata) to exchange packets.

MSGFILEDESCR Specifies database files to use for simulation.

DBSETUP If no database has been specified, outputs a message; if
specified, calls open dbase.

DB_SETUP_0, Calls set_database_name for specified backend; gets and
DBSETUP_I outputs file name.
DBDEDSETUP_0, Calls set dedname for specified backend; gets and
DBDEDSETUP_1 outputs file name.
DB_COLOR_CFG_0, Calls setcolorconfigname for both backends; gets
DBCOLORCFG_1 and outputs file name.
DBESIFA_LOAD_0, Sets esifa-load_wanted to TRUE; outputs file name;
DBESIFALOAD_1 calls setesifaname and load_esifa for specified

backend.
DBSUBSYS_0, Calls init-subsys-parser, opens file; calls
DBSUBSYS_1 settokenjfile; calls parse_ subsysJile; closes file;

outputs names of all database files for both backends; if
esifa name is not set, sets it, sets esifaloadwanted to
TRUE, and calls load.esifa; sets db_to_use and
deddbtouse for both backends; calls mpvideo-ioad to
load final lookup, 3d lookup, and data_2d tables for both
backends.

DBDATA_2D_0, Calls set_data_2d name for specified backend; outputs
DBDATA_2D1 file name; calls mpvideo.load for specified backend.
DBFINALLUT_0, Calls set final lut name for specified backend; outputs
DBFINALLUT_1 file name; calls mpvideo-load for specified backend.
DB_3DLUT_0, Calls set_3dlutname for specified backend; outputs
DB_3DLUT 1 file name; calls mpvideo load for specified backend.

MSGPPMDISPLAYMODE Changes the PPM display modes.
Calls msg-ppm-display-mode; sets ppm-message-flag
to TRUE.

MSGPPMDISPLAY_OFFSET Changes the PPM display offsets.
Calls msgppm displayoffset; sets ppm messagejflag
to TRUE.

MSGPPMPIXELLOCATION Sets a new PPM pixel location.
Calls msg.ppm-pixel_location; sets ppm-message-flag
to TRUE.

MSGPPMPIXELSTATE Turns PPM pixel processing on or off.
Calls msg.ppm-pixel-state; sets ppm-message-flag to
TRUE.

MSGSIOCLOSE Closes a serial I1/0 device.
Calls sio close.

MSGSIO_INIT Opens a serial I/0 device.
Calls sio-init.
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MSGTFIN1T-HDR Controls how the CIG builds terrain feedback messages.
Calls mx-push to push MSGBOTFINIT_HDR
message onto Ballistics message queue; if "own"
vehicle, sets flags, vehicle id, counter, and frequency.

MSGTFINITPT Specifies point for which terrain feedback is desired.
Calls mx._push to push MSG_BO_ "TF INITPT
message onto Ballistics message queue.

MSGTFSTATE Enables/disables terrain feedback or changes frequency.
Calls mxpush to push MSG_BO_ TF STATE message
onto Ballistics message queue; if "own" vehicle, sets
flags or changes frequency as indicated.

MSGTRAJ_ENTRY Adds an entry to a trajectory table.
Calls mx.push to push MSG BO TRAJENTRY
message onto Ballistics message queue.

MSGTRAJENTRYXFER Downloads an entry to a Ballistics trajectory table.
Verifies table has room; sets trajectory table entry data;
calls mxpush to push MSG_BO ADDTRAJENTRY
message onto Ballistics message queue.

MSGTRAJTABLEXFER Sets up a Ballistics trajectory table to be downloaded.
Verifies no other table is in load process; sets data for
trajectory table; calls mx-push to push
MSG_BOTRAJTABLE message onto Ballistics
message queue.

Called By: upstart

Routines Called: *exchangedata
cig_2dsetup
cig-config
cigsiio-msg_in
cigsimiojmsg-out
configcolorjtable
esifa send-req
fclose
fopen
get_3d lut name
get-color configname
get-data_2dname
get-databasename
get.dedname
get_esifaname
getjfinallut name
GLOB
initsubsys.parser
loaddbase
loadesifa
mpvideodefine_mode
mpvideoload
msg-ppm-display-mode
msg-ppmdisplay-offset
msg-ppm-pixellocation
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msg-ppnpixelstate
mxpush
opendbase
parse-subsysfile
pollshutdown
printf
set_3d lut name
set-colorconfigname
setdata_2d name
setdatabase_name
setded_name
setesifa_name
setfinal lut name
set_tokenfile
simulation
sioclose
sioinit
startwatch
strcmp
strcpy
strlen
strncmp
SYSERR

Parameters: INT_2 state

Returns: none

2.13.14 debuginitdr.c

The debug-initdr function calls the host-ifdebug-tick function to initiate printing/display
of all enabled message types in the incoming packet buffer, for debugging or testing
purposes.

The function call is debuginitdro.

This function is not currently used.

Called By: none

Routines Called: hostifdebug tick

Parameters: none

Returns: none
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2.13.15 dedgmpool.c

The functions in the ded gmrpool.c CSU are used to create and manage DED memory
A- ls. The standard DED pool, pool 0, is used for 3500-meter databases. In 7000-meter

databases with large DED files, a second pool (pool 1) can be allocated and used also.
Using standard load module AAM to store extra DED models is called DED wrapping.

The functions in this CSU are:

" pool-init
* pool-getoff_24
* addr_inpool

The DEDPOOL structure, used to manage DED memory, specifies the pool's start
address, next and last available bus addresses, DED size, total byte count, and the offset to
add to model addresses.

2.13.15.1 pool init

The pool init function sets up DED pool 0. It also sets up pool 1 if it determines that the

additional memory is available and required.

The function call is pool_init (pdbase, avail gin, file_cut, vine_offset), where:

pdbase is a pointer to the primary database control block
avail-gm is the amount of hardware memory available in standard generic memory
file cut is the size of pool 0 or the address of the first model in pool 1
vMe offset is the VME address offset to active area memory

poolinit does the following:

• Set up DED pool O's entries using the passed parameters.
" Initializes DED pool l's entries to 0.
• Determines whether pool 0 is large enough for the amount of generic memory

required.
* If pool 0 is not large enough:

- If the database has a 7000-meter viewing range, verifies that pool I is large
enough, then sets up pool l's entries.

- If the database does not have a 7000-meter viewing range, outputs an error.

The function returns TRUE if it successfully initializes pool 1 for additional generic
memory. It returns FALSE if pool 0 is adequate, or if additional memory is required but in
not available.

Called By: opended

Routines Called: printf
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Parameters: DBINFO *pdbase
INT_4 availgr
INT_4 filecut
WORD vme_offset

Returns: 1 (TRUE)
0 (FALSE)

2.13.15.2 poolget_off_24

The poolgetoff_24 function returns the appropriate 24-bit offset for a given model

address.

The function call is poolget off_24(file_addr), where file addr is the model address.

The function determines which pool the address is in by comparing it to thefile-cut (the
first model address in pool 1). It then returns the offset to that pool.

Called By: ded_modeltrace

Routines Called: none

Parameters: INT_4 fileaddr

Returns: pools[O].adroffset & MASK_24
pools[ l].adroffset & MASK_24

2.13.15.3 addrinpool

The addrin-pool function returns TRUE if a specified address is valid (i.e., is within

either DED pool).

The function call is addr inpool(cmnd addr, msg), where:

cmnd addr is the command address to be checked
msg is TRUE if an error message is to be output if the address is valid, or FALSE if

no output message is desired

If the cmndaddr is in either DED pool, the function returns TRUE.

If the cmnd addr is not in either pool, the function returns FALSE. If msg is TRUE, the
function also outputs an error message showing the pool boundaries.

Called By: dedmodeltrace
opended
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Routines Called: printf

Parameters: INT_4 cmnd addr
BOOLEAN msg

Returns: 1 (TRUE)
0 (FALSE)

2.13.16 ded model trace.c

The dedmodeltrace function traces the Data Traversal Processor (DTP) commands for
each dynamic model and special effect, and adjusts addresses based on the commands.

The function call is ded model trace(ded size, ded start adr,
model-start adr, gm .end_adr, shift_aclr, last_shift_adr), where:

ded size is the amount of memory available for all dynamic models (in both DED
pools, if both are allocated)

ded start adr is the starting address of the current DED pool
model stairt adr is the starting address of the model to be traced
gm_endadiis the highest address in the current DED pool
shiftadr is the address to shift boundary data to
last shift adr is the last possible address for command shifting

dedmodeltrace does the following:

* Checks the model's start address to make sure it is in one of the DED pools.
* Steps through each DTP command for each model and each special effect.
* Resets the shiftadr.

The function returns the final value of shftadr if it is successful. It returns -1 if the
model's address is not in either DED pool.

The macros used by ded_modeltrace (DEDBOUNDARY, PUSH_STACK, and
POPSTACK) are described in Appendix B.

Called By: opended

Routines Called: addrin_pool
DEDBOUNDARY
pool_getoff_24
POPSTACK
printf
PUSH_STACK

Parameters: INT_4 dedsize

INT_4 dedstartadr
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INT_4 modelstartadr
INT_4 gmendadr
INT_4 shiftadr
INT_4 lastshiftadr

Returns: shiftadr
-1

2.13.17 dl-man.c (dlsetup)

The dl-setup function initializes various active area memory state tables.

The function call is dlsetupo. dl_setup does the following:

* Initializes tanks and other vehicles in the dynamic state table.
• Initializes static tanks and other static vehicles in the static state table.
" Initializes the multiple-frame effects linked list. (This structure is used when

showing effects over multiple frames.)

Called By: active_area init

Routines Called: NIT_MTX

Parameters: none

Returns: none

2.13.18 download bvols.c

The downloadbvols function downloads model directories, model entries, and bounding
volumes to Ballistics.

The function call is download bvols(header_P, fd, dev_P, model_type), where:

header P is a pointer to the database header data
fd is an-identifier for the file containing the information to be downloaded
dev P is a pointer to the Ballistics message queue
model type is BXDEDMODELDIRECTORY

downloadbvols does the following:

" Allocates memory to work in.
• For the model directory:

Builds a structure with the model directory data.
Passes the data to Ballistics by calling rnx-push to push a
MSGBO MODELDIRECTORY message onto the Ballistics message
queue.
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* For each model entry:0- Reads the entry from the specified file.
- Builds a structure with the model's data.
- Passes the data to Ballistics by calling mx-push to push a

MSG_B0_MODEL_ENTRY message onto the Ballistics message queue.
" Frees the work area memory.
* Reads and validates the bounding volume count from the database header.
* Allocates memory to work in.
* For each bounding volume entry:

- Reads the entry from the specified file.
- Converts the bounding volume from fixed point to floating point.
- Builds a structure with the bvol's data.
- Passes the data to Ballistics by calling mx-push to push a

MSG_B0_BVOLENTRY message onto the Ballistics message queue.
" Frees the work area memory.

The function returns 0 if successful. It returns -1 if the number of bounding volumes is
less than 0.

Called By: open ded

Routines Called: BCOPY
free
fxbvtofl_020
malloc
mx error
mx push
printf
XLSEEK
XREAD

Parameters: DB HDRDBASEDATA *header_P
int fd
MXDEVICE *dev_P
BYTE modeltype

Returns: 0
-1

2.13.19 effect downcount.c

The effectdowncount function counts down the frames for each stamp in a multiple-frame
special effect. Once the complete effect has been displayed, it is removed from the active
effects table. This function is called at the end of every frame.

The function call is effect downcount(pdbase, vme_offset), where:

pdbase is the pointer to the database control block
vme offset is the VME address offset to active area memory
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The active effects table is maintained in the first backend's active area memory only.

Called By: _downcounteffects

Routines Called: none

Parameters: DB_INFO *pdbase
INT_4 vine_offset

Returns: none

2.13.20 file control.c

The file_control function processes messages from the Simulation Host to handle file
transfers to and from the Simulation Host, delete files, and produce a CIG disk directory
list for the Simulation Host. filecontrol is called whenever the state requested by the
Simulation Host is C_FILEXFER.

The function call is file control(state), where state is the current state of the CIG

system (CFILEXFER).

filecontrol does the following:

* Calls poll shutdown to see if a system shutdown has been requested.
* For each message received from the Simulation Host:

- Verifies that the packet length has not been exceeded. Calls SYSERR to
generate an error message if it has.

- Calls cigsimiomsgin to write the message to a buffer (if message
recording or debug display is enabled).

- Processes the message according to its type (see table below).

The following table summarizes the processing performed by filecontrol in response to
each valid message type it receives from the Simulation Host. The first column lists the
messages in alphabetical order. The second column briefly describes the purpose of the
message (in italicized letters), then lists the major steps performed by file-control to
process the message.
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Message from SIM Host Processing by file-control

MSGCIGCTL Causes a transition to another performance state.
C_NULL No action.
C_STOP Returns control to upstart.

MSG_DR 1_PKT_SIZE Species exchange packet parameters.
Sets CIG and SIM exchange packet sizes; validates local
terrain chunk size and interval, and sets if valid; sets
CIG hardware type.

MSGEND Signals end of packet buffer.
Calls cigsimio._msgout to write outgoing message
packet to buffer if recording is enabled; calls appropriate
exchange-data routine (through *exchange data) to
exchange packets.

MS G_FILEDESCR Transfers and manages files.
DB_CIG2SIM Opens and reads file header, generates

MSG_FILESTATUS acknowledgement message; uses
*exchange data to exchange packets; transfers and
checksums each block; generates MSGFILEXFER
acknowledgement messages; uses *exchangedata to
exchange packets; closes file.

DBSIM2CIG Calls createsz to create file with specified name and
size; generates MSGFILESTATUS acknowledgement
message.

DBDELETION Calls system to delete file from CIG disk; generates
MSGFILE_STATUS acknowledgement message.

1DB_DIRECTORY Passes CIG directory contents to SIM using
MSG_FILE_DESCR messages; generates
MSGFILE_STATUS acknowledgement message.

DBRENFROM Finds file with specified name; generates
MSG_FILE_STATUS acknowledgement message.

DBREN_TO Calls system to rename file to specified name; generates
MSGFILE_STATUS acknowledgement message.

MSGFILESTATUS Provides response for file transfer.
No action if file block was received; resends block or
aborts if SIM reports error.

MSGFILEXFER Contains the data to upload or download.
Reads or writes data; generates MSGFILESTATUS
return message.

Called By: upstart

Routines Called: *exchangedata
cigsimiornsgin
cigsimio._msg-out
close
createsz
GLOB
Iseek
open
pollshutdown
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printf
read
rsec
startwatch
strcpy
strlen
SYSERR
system
write

Parameters: INT_2 state

Returns: none

2.13.21 fxbvtofI.c

The functions in the fxbvtofl.c CSU convert fixed point bounding volumes to floating
point. These functions are:

* fxbvtofl dart
" fxbvtofl
* fxbvtofl_020

2.13.21.1 fxbvtofl dart

The fxbvtofldart function converts a fixed point bounding volume's vertex list to floating

point.

The function call is fxbvtofldart(tobv, frombv), where:

tobv is the floating point bvol entry
frombv is the fixed point bvol entry

This function is not currently used.

Called By: none

Routines Called: FXTO881

Parameters: BVOLENTRY *tobv
FIX_BVOL_ENTRY *frombv

Returns: none
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2.13.21.2 fxbvtofl

The fxbv*Aofl function conveas a fixed point bounding volume's vertex list to floating point.

The function call is fxbvtofl (tobv, frombv), where:

tobv is the floating point bvol entry
frombv is the fixed point bvol entry

This function is not currently used.

Called By: none

Routines Called: FX70681

Parameters: BVOLENTRY *tobv

FIXBVOLENTRY *frombv

Returns: none

. 2.13.21.3 fxbvtofi_020

The fxbvtofl_020 function converts a fixed point bounding volume's vertex list to floating
point.

The function call is fxbvtoff 020(tobv, frombv), where:

tobv is the floating point bvol entry

frombv is the fixed point bvol entry

Called By: download_bvols

Routines Called: FXT0881

Parameters: BVOLENTRY *tobv

FIXBVOL_-ENTRY *frombv

Returns: none
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2.13.22 genericlm.c

The functions in the genericIm.c CSU are used to initialize and generate a generic load
module containing one ocean polygon. This allows a system to go beyond the defined
database boundaries while still retaining some orientation reference.

These functions are:

0 initgenericim
* genericlm

2.13.22.1 initgeneric_lm

The initgenericlm function initializes a generic load module. It generates the load module
header, the required DTP commands, and the grid components.

The function call is initgeneric_Im(dbindcx, viewrange), where:

db index identifies the backend (0 or 1)
view_range is the viewing distance in meters (3500 or 7000).

The function returns FALSE if the db_index is not 0 or 1.

Called By: loadmodules

Routines Called: none

Parameters: INT_4 dbindex
INT_4 view-range

Returns: 0 (FALSE)

2.13.22.2 genericIm

The genericim function generates the generic load module. It copies the load module to
memory, then updates the load module header, DTP, and grid components.

The function call is generic im(db_index, swx, swy, centoff, memptr), where:

db index identifies the backend (0 or 1)
swx is the x coordinate of the load module's southwest comer
swy is the y coordinate of the load module's southwest comer
centoff is the offset to the center of the load module
memptr is a pointer to the AAM location for the new load module
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Called By: getside

Routines Called: none

Parameters: INT_4 dbindex
INT_4 swx
INT_4 swy
REAL_4 centoff
GENLM *memptr

Revrns: none

2.13.23 gettx-lutindex.c

The getjtxjlut index function returns the desired final output color table index.

The function call is get tx lut index(pview mode), where pviewmode is a pointer
to the system view mode. The function does the following:

" Isolates the sky color (sky).
• Isolates the time of day (day).
" Isolates the thermal flag (thm).
* If thm is 1 and the thermalmodewanted variable is TRUE, returns 10 (the default

thermal). If not, returns (sky * 3 + day).

This function is not currently used.

Called By: none

Routines Called: GLOB

Parameters: INT_4 *pviewmode

Returns: sky * 3 + day
10

2.13.24 global init.c

The globa-iniLc CSU contains functions that initialize various global variables. These
functions are:

0 host-if bufferinit
* hostinit-packetsizes
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2.13.24.1 host if buffer init

The host if buffer_nit function initializes the output buffer header (packet version number
and level) and, optionally, the input and output message buffers (INBUF and OUTBUF).

The function call is host if buffer init (init INBUF andOUTBUF), where
initINBUF_andOUTB UF isTRUE -i' the message buffers are to be initialized.

Called By: initmpvinterface
initialize

Routines Called: none

Parameters: BOOLEAN initINBUFandOUTBUF

Returns: none

2.13.24.2 hostinitpacketsizes

The hostinitpacket.sizes function initializes the following global variables to their default
values, if they have not yet been set:

* DR11 incoming and outgoing exchange packet sizes.
* SCSI incoming and outgoing exchange packet sizes.
" Local terrain chunk size.
* Interval between local terrain messages.

The function call is host_initpacketsizes0.

Called By: initialize

Routines Called: none

Parameters: none

Returns: none

2.13.25 gun overlays.c

The functions in the gunJoverlays.c CSU are used to build Ml and M2 overlays. These
overlays are hard-coded displays of three-dimensional polygons that are displayed on the
viewport, over the terrain display. The overlay shows objects that would normally obscure
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the view of the terrain, to better emulate the real-world view out the vehicle's window.
These overlays are vehicle-specific.

gunoverlays.c contains the following functions:

* mlgun-overlay
* m2_gunoverlay
* makemloverlays
* make_m2_overlays

These functions apply to T backends only. Overlays for TX backends are generated by the
2-D Overlay Compiler CSC using Simulation Host messages.

2.13.25.1 mlgun_overlay

The ml -gun overlay function creates gun and gunner overlays for M1 vehicles. This
function is called when the message from the Simulation Host is MSGGUNOVERLAY
and the message type is MlOVERLAYS.

Gun overlays show the components of the gun (on the simulation vehicle) that would be
visible when looking out from the vehicle's window. Gunner overlays show cross-hairs
and digits. The MSGGUNOVERLAY message specifies the digits to be displayed.

The function call is mlgun overlay(pmsg, db), where:

pmsg is a pointer to the MSGGUN_OVERLAY message
db is the double-buffer memory current base pointer

ml-gun-overlay does the following:

" Checks to see if an overlay has been defined.
" Updates the gun barrel viewport-to-turret transformation matrix.
* Updates the gunners overlay polygons.

Called By: process a msg

Routines Called: syserr

Parameters: MSGGUNOVERLAY *pmsg
INT_4 db

Returns: none

2.13.25.2 m2_gun_overlay

The m2.gun -overlay function creates gun overlays for M2 vehicles. This function is. called when the message from the Simulation Host is MSG_GUN_OVERLAY and the
message type is M2_OVERLAYS.
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Gun overlays show the components of the gun (on the simulation vehicle) that would be
visible when looking out from the vehicle's window. Gunner overlays show cross-hairs
and digits. The MSG_GUN_OVERLAY message specifies the digits to be displayed.

The function call is m2_gunoverlay(pmsg, db), where:

pmsg is a pointer to the MSG_GUNOVERLAY message
db is the double-buffer memory current base pointer

m2_gun-overlay does the following:

" Checks to see if an overlay has been defined.
" Updates the gun barrel viewport-to-turret transformation matrix.
• Updates the gunners overlay polygons.

Called By: process amsg

Routines Called: syserr

Parameters: MSG_GUN_OVERLAY *pmsg
INT_4 db

Returns: none

2.13.25.3 make mloverlays

The make_mloverlays function sets up MI overlay data at viewport configuration time.
This function is called if the Simulation Host sends a MSGOVERLAYSETUP message
with the type set to 1 (MIOVERLAYS).

Note: The MSG OVERLAYSETUP message can specify
gunnersviewport (the viewport that is to have the gunner's overlay)
and barrel viewports (the viewports the gun barrel is to be viewable
in). These values are not currently used. The gunner's overlay is
placed on any viewport belonging to a configuration node that has
bit 0 of its branch mask set. The gun barrel overlay is placed on any
viewport belonging to a configuration node that has bit I of its
branch mask set.

The function call is make mloverlays(po, ppg), where:

po is a pointer to the overlay parameters
ppg is a pointer to the MIGUNOVERLAY message

make__mloverlays does the following:

* Allocates memory for the overlay.
• Outputs the matrix, vertex list, digits, ASCII data, etc.
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• Loads the overlay digit vertices.
• Sets up the gun tube overlay.
• Sets up the matrix command.
• Generates the gun barrel polygon component.
• Sets the overlaydefined flag to TRUE.

Called By: overlay-setup

Routines Called: aam .malloc
id_4x3mtx
make_ p_nt
swap-axis

Parameters: OVERLAYPARAMS *po
MlGUNOVERLAY **ppg

Returns: none

2.13.25.4 makem2_overlays

The makem2_overlays routine sets up M2 overlay data at viewport configuration time.. This function is called if the Simulation Host sends a MSGOVERLAYSETUP message
with the message type set to 2 (M2_OVERLAYS).

Note: The MSG OVERLAYSETUP message can specify
gunnersviewport (the viewport that is to have the gunner's overlay)
and barrel viewports (the viewports the gun barrel is to be viewable
in). These values are not currently used. The gunner's overlay is
placed on any viewport belonging to a configuration node that has
bit 0 of its branch mask set. The gun barrel overlay is placed on any
viewport belonging to a configuration node that has bit 1 of its
branch mask set.

The function call is make m2_overlays(po, ppg), where:

po is a pointer to the overlay parameters
ppg is a pointer to the M2_GUNOVERLAY message

make_m2_overlays does the following:

" Allocates memory for the overlay.
" Builds the gunner display buffer.
" Loads the matrix.
" Outputs the gunner polygons.
" Loads the overlay digit vertices.
" Sets up the gun tube overlay.
" Sets up the matrix command.
• Generates the gun barrel's top, right, and left polygon components.
• Sets the overlaydefined flag to TRUE.
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Called By: overlay..setup

Routines Called: aam_malloc
id_4x3mtx
make__p_.it
swapaxis

Parameters: OVERLAYPARAMS *po
M2_GUN_OVERLAY **ppg

Returns: none

2.13.26 hw test.c

The hwtest function processes messages from the Simulation Host to perform hardware
tests. hwtest is called whenever the state requested by the Simulation Host is
CTESTMODE.

Note: Hardware tests are not currently implemented.

The function call is hwtest(state), where state is the current state of the CIG system
(CTESTMODE).

hwtest does the following:

• Calls poll-shutdown to see if a system shutdown has been requested.
* For each valid message type it receives:

- Verifies that the packet length has not been exceeded; calls SYSERR to
generate an error message if it has.

- Calls cigsimio-msg-in to write the message to a buffer (if message
recording or debug display is enabled).

- Processes the message according to its type (see table below).

The following table summarizes the processing performed by hwtest in response to each
valid message type it receives from the Simulation Host. The first column lists the
messages in alphabetical order. The second column briefly describes the purpose of the
message (in italics), then lists the major steps performed by hwjtest to process the
message.
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Message from SIM Host Processing by hw-test

MSG_CIG_CTL Causes a transition to another performance state.
C_NULL No action.
CSTOP Returns to upstart.

MSGDR 1IPKT_SIZE Speciies exchange packet parameters.
Sets CIG and SIM exchange packet sizes; validates local
terrain chunk size and message interval, and sets if valid;
sets CIG hardware type.

MSG-END Signals end of packet buffer.
Calls cigsimiojmsg-out to write outgoing message
packet to buffer if recording is enabled; calls
startwatch; calls appropriate exchange-data routine
(through *exchangedata) to exchange packets.

MSGTESTNAME Specifies test to be run.
ECHO PKT No action; test is not yet impl anented.

Called By: upstart

Routines Called: *exchangedata
cigsimio msgin
cigsimio msg-out
GLOB
pollshutdown
startwatch
SYSERR

Parameters: INT_2 state

Returns: none

2.13.27 init sim.c (initsimulation)

The initsimulation function initializes a new simulation. This function is called whenever
the Simulation Host sends a CIG Control message with the new CIG state set to
CSIMULATION or CMCCSIMUL.

The function call is init simulation (state, curr simbuf, simpdbase, pdynl,
ptanks, pmodels, peffects), where:

state is the state the CIG is to be set up in (CDBSETUP or CMCCSETUP)
curr_sim bu is the double buffer currently being loaded by the simulation
sim_pdbase is a pointer to the primary database control block
pdynl is a pointer to the structure containing the current state of all dynamic models
ptanks is a pointer to the tank table
pmodels is a pointer to the model table
peffects is a pointer to the dynamic effects table
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init_simulation does the following:

" If AGPT mode is enabled, calls simgmbox. AGPT mode is a non-standard
version of the GT1OO system.

" Initializes various variables.
* Creates a dummy system view flags message to initialize the array.
* Calls backend_siminit to prepare the backend to run a simulation.
" Calls simbalinit to initialize variables used in Ballistics messages.
* Calls sirbalstart to put Ballistics into the run state and tell it where active area

memory is.
" Initializes the simulated vehicle's AGL (altitude above ground level).
" Zeroes the system frame counter.
" Initializes the static tank and model pointers.
* Initializes the multiple and long effects pointers.
• If a second AAM is present, initializes its static tank and model pointers, and

multiple and long effects pointers.
" Initializes the static vehicle pointers to multiple-frame effects.
" Initializes the multiple-frame effects pointers to subroutine calls.
* Turns off the system view flags.
* If a second AAM is present, updates it also.
* Clears any stray messages from the SIMULATION_MB mailbox.
" Posts a message and waits for the rowcolrd task(s) to perform database

management (unless database updates were disabled on the startup command line).
* Posts a message and waits for localterrain to perform database feedback; sets the

local terrain count to 0.
" Calls sysrup-on to enable system interrupts.
" Calls sim-bal-frame_rate to tell Ballistics the current CIG frame rate.
* Calls getdtp_bank to determine which double buffer to use.
* Sets pointers to the dynamic model state table and the tank, model, and effects

tables.
" If a second AAM is present, sets pointers to its tank, model, and effects tables.
* Calls _pend on frameinterrupt to wait for the next frame interrupt.

Called By: simulation

Routines Called: _pend on_frame interrupt
AAM2_ADDR
backend_siminit
blcopy
exit
get_tp-bank
perror (in AGPT mode only)
printf
scaccept
sc-pend
scpost
sim -bal framerate
simbalinit
sim bal start
simgmbox (in AGPT mode only)
sysrup-on
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Parameters: INT_2 state
INT_2 *currsimbuf
DBINFO **sim-pdbase
INT_4 **pdynl
TANK **ptanks
INT_4 **pmodels
INT_4 **peffects

Returns: none

2.13.28 load dbase.c

The loaddbase function loads the terrain database into active area memory, and sets up
various tables with the necessary data from the database. It also calls open_ded to load the
contents of the dynamic elements database (DED). loaddbase is called after the viewport
configuration tree has been created.

The function call is load dbase(pdbase), where pdbase is a pointer to the primary
database control block.

loaddbase does the following:

" Determines how much generic memory is available. (This controls how many
models can be read in.)

* If not enough memory is available, truncates the number of bytes to what is
available.

" Reads in the data from the specified database.
* Reads in the overflow terrain data, if there is sufficient room.
* Calls open-ded to open the dynamic elements database, read the models in, and

process them.
" Calls loadmodules to load the initial load modules.
" Initializes the Load Module Branch Table, subroutine call table, and field-of-view

test table for a 3500-meter or 7000-meter viewing range.

Called By: dbmccsetup

Routines Called: buserror
loadmodules
opended
printf
XLSEEK
XREAD

Parameters: DBINFO *pdbase

* Returns: none
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2.13.29 load esifa.c

The loadesifa function downloads textures data to the ESIFA, for later download to the
Pixel Processor Tilers (PPTs). This function is called when the backend is set up at system
initialization time.

The function call is loadesifa(pfilename, id), where:

pfilename is the name of the ESIFA textures file
id is the backend id

loadesifa does the following:

" Makes sure the esifaloadwanted variable is TRUE.
" Opens the specified file.
* Reads the first line of the file to get the masks and file name need by esifajload.
• Calls esifaload to load the data into the subsystem boards.
* Closes the file.

Called By: backendsetup

Routines Called: esifaload
fclose
fgets
fopen
printf
sscanf

Parameters: UNS_1 *pfilename[]

INT_4 id

Returns: none

2.13.30 load modules.c

The functions in the loadmodules.c CSU are used to load new active area rows and
columns from the terrain database when required. These functions are:

• loadmodules
* getlmdp
" getside
" whatdirptr
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.2.13.30.1 load-modules

The load_modules function loads a portion of the terrain database into AAM, when AAM
needs to be completed loaded or reloaded. This function is called to read the initial load
modules into AAM, and is called during a simulation if the simulated vehicle is detected to
be out of viewing range of active area memory. (Specifically, the vehicle must be more
than one-half the width of AAM outside its boundaries. In this instance, none of the terrain
that is currently visible to the vehicle is in AAM - usually, this is due to "warping" across
the terrain. The _rowcoLrd function then calls loadmodules to rebuild all of AAM based
on the vehicle's current location.)

The function call is load modules(pdbase), where pdbase is a pointer to the primary

database control block.

loadmodules does the following:

" Determines the viewing range.
" Calls init-genericlm to initialize a generic load module for the applicable viewing

range.
* Initializes the direction offsets.
• Calculates the southwest comer of AAM based on the current coordinates of the

simulated vehicle.
* Calculates the four borders of AAM.
• Starting at the southernmost row and working up, reads each AAM row from west

to east, calling getside to load the appropriate load modules from the database.
° Calls whatdirptr to find the direction pointer after the first row of load modules is

loaded.
* After reaching the northernmost row, resets the address of the south border.

Called By: _rowcolrd
loaddbase

Routines Called: getside
GLOB
init genericIm
printf
whatdirptr

Parameters: DB_INFO *pdbase

Returns: none

2.13.30.2 getlmdp

The getlmdp function gets a load module's disk pointer from the database.

The function call is getlmdp(xmod, ymod, pdbase), where:
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xmod is the load module array number x
ymod is the load module array number y
pdbase is a pointer to the primary database control block

The function returns 0 if the load module is not in the database. If 0 is returned, getside
(the calling function) calls generic Im to get a generic load module.

Called By: getside

Routines Called: XLSEEK
XREAD

Parameters: INT_4 xmod
INT_4 ymod
DBINFO *pdbase

Returns: dbde.lmloc
0

2.13.30.3 getside

The getside function loads part of a row or column from the terrain database into active area
memory. The number of load modules in the row or column actually loaded into AAM is
16 (the normal height/width of AAM) or 32 (the height/width of AAM if load module
blocking is enabled).

The function call is getside(Imdloc, xmod, ymod, xinc, yinc, diroff, pdbase,
zeroit), where:

lmdloc is a pointer to the first load module on disk
xmod is the first load module's array number x (west column)
ymod is the first load module's array number y (south row)
xinc is the load module's array number increment x
yinc is the load module's array number increment y
diroff is a byte offset to the directory pointer in the load module header
pdbase is a pointer to the primary database control block
zeroit is a flag used to determine when the running average load module centroid should

be zeroed

getside does the following for each new load module it loads into AAM:

* Sets the load module number and gets its AAM address.
* Calls getlmdp to get the load module's disk pointer from the database.
* If the load module is not in the database, calls generic-im to get a generic load

module.
* Reads in the load module.
• If working in subsystem 0, informs Ballistics of the new load module by pushing a

MSG_B0_LMREAD message onto the Ballistics message queue.
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* Updates the field-of-view tables for the new load module.

Called By: _rowcol-rd
loadmodules

Routines Called: gelmdp
generic Im
GLOB
mxpush
XLSEEK
XREAD

Parameters: WORD Imdloc
INT_4 xmod
INT_4 ymod
INT_4 xinc
INT_4 yinc
WORD diroff
DBINFO *pdbase
WORD zeroit

Returns: none

.2.13.30.4 whatdirptr

The whatdirptr function finds the direction pointer for the load module at a specified

location in a specified direction.

The function call is whatdirptr(xmod, ymod, diroff, pdbase), where:

xmod is the load module's array number x (west column)
ymod is the load module's array number y (south row)
diroff is the byte offset to the direction pointer in the load module header
pdbase is a pointer to the primary database control block

Called By: _rowcolrd
loadmodules

Routines Called: none

Parameters: INT_4 xmod
INT_4 ymod
WORD diroff
DBINFO *pdbase
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Returns: <direction pointer>

2.13.31 loc ter.c

The Ic._ter.c CSU contains functions used to build local terrain messages for return to the
Simulation Host. This feature is called "database feedback." These functions are:

" local_terrain
* local_terraincleanup

A local terrain message describes the terrain, roads, rivers, and buildings that lie within the
four grids surrounding the simulated vehicle. (One grid is usually 125 meters per side.
One load module is defined as four grids: two rows by two columns.)

The first frame at which a local terrain message is created, and the frame interval at which
new messages are generated, are defined in the memory-map-defines.h file. Currently,
the first frame is set to 16 and the default interval is set to 32. The interval can be changed
using the MSG_DRI 1_PKTSIZE or MSGLT_STATE message.

Local terrain messages can also be sent on demand in response to a MSGRTNLT (return
local terrain) message. This message is to be used by the MCC station only.

Each local terrain message contains the following:

• A header that specifies the number of polygon definitions and the number of
bounding volumes (bvols) contained in the message.

" Polygons that describe the local terrain and the objects in it. These polygons are
planar, convex, and three- or four-sided. Each polygon entry in the message
specifies the soil type, priority code, minimum and maximum coordinates, and all
polygon vertices in counter-clockwise order.

" Bounding volumes. A bvol definition contains one or more four-sided bounding
boxes each of which has a planar, convex, polygonal base and a height (expressed
in units on the z axis) for the volume given. Each bvol entry in the message
specifies the bvol's he ight above the polygonal base, the bvol type identifier, the
minimum and maximum coordinates, and the vertex list.

2.13.31.1 local-terrain

The local_terrain function builds local terrain messages based on the simulated vehicle's
current position. These messages are used by the Simulation Host to provide collision
detection with objects in the simulated environment, and to calculate the dynamics of the
vehicle in operation.
The local_terrain task is loaded during the task initialization state. It is then suspended until
a message is posted to its mailbox (LOCALTERRAINMB). localterrain assumes that
the simulation vehicle's current position (stored in the viewport positions array) has just
been updated.

localterrain does the following:
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• Initializes the local terrain output buffer header (version and level).
* Calls poll-shutdown to see if a system shutdown has been requested.
• Waits for a message to be posted to the LOCALTERRAINMB mailbox.
* Calls bal-getdb pos to find the simulated vehicle's current load module number

and grid number.
* Calls balgetjm-grid to find the four grids that surround the simulated vehicle.
* Determines whether a new local terrain message needs to be built (i.e., if the

simulated vehicle's position has changed since the last local terrain message).
* If the vehicle has moved, reinitializes the local terrain output buffer.
* Searches the four grids that lie around the simulated vehicle for polygons, and

builds the polygon portion of the message.
• Searches the four grids that lie around the simulated vehicle for polygon

components, and builds the polygon component portion of the message.
* Searches the four grids that lie around the simulated vehicle for bounding volumes,

and builds the bvol portion of the message.
* Sets a pointer to the new local terrain message data.
* Creates the message header: message size, message type

(MSGLOCALTERRAIN), and the total number of polygons and bvols in the
message. (The full message is divided into a series of smaller MSGLTPIECE
messages by loc-ter.msg in the Message Processing CSC.)

• Posts a message to the RTNTERRAINMB mailbox.

Called By. none (task created and started at initialization)

Routines Called: bal-get-db-pos
balget-lm-grid
FXTO881
GLOB
pollshutdown
printf (in debug mode only)
readwatch
rtpend
rtpost

Parameters: none

Returns: none

2.13.31.2 local terrain cleanup

The localterrain_cleanup function deallocates the resources owned by the localterrain
task. This function is called if a system shutdown is requested by the Gossip user. The
function is called via the *taskcleanup function pointer, which points to the cleanup
routine's name in the task table.

The function call is local terraincleanupo.

The function returns 1 if successful, or 0 if an error occurred.
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Note: This function is not yet implemented. At the current time, it simply
returns a 1 if called.

Called By: pollshutdown (through *task_cleanup)

Routines Called: none

Parameters: none

Returns: 0
1

2.13.32 make bbn.c

The functions in the makebbn.c CSU can be used to make and modify hull-to-world
matrices. These functions are:

• prLmtx
• rotate_x
" rotatey
" rotate_z
• mutmatrix
• id_matrix

Note: These routines are called only by model_mtx, which is not currently
called by any other function. Therefore, these functions are not
currently used.

2.13.32.1 prtmtx

The prLmtx function copies a matrix in memory.

The function call is prtmtx(matrix, pntr), where:

matrix is the matrix
pntr is a pointer to the destination memory location

Called By: modelmtx

Routines Called: none

Parameters: REAL_4 matrix[4][3]
REAL_4 *pntr
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Returns: none

2.13.32.2 rotate x
The rotate_x function rotates a matrix about the X axis. It creates an identity matrix, rotates

it appropriately, then multiplies it by the original matrix.

The function call is rotatex(theta, matrix), where:

theta is the angle of rotation
matrix is the matrix to be rotated

Called By: model_mtx

Routines Called: cos
id-matrix
multmatrix
sin
toradians

Parameters: REAL_4 theta

REAL_4 matrix[4][3]

Returns: none

2.13.32.3 rotate_y

The rotate-y function rotates a matrix about the Y axis. It creates an identity matrix, rotates

it appropriately, then multiplies it by the original matrix.

The function call is rotatey(theta, matrix), where:

theta is the angle of rotation
matrix is the matrix to be rotated

Called By: model_mix

Routines Called: cos
idmatrix
multmatrix
sin
toradians

Parameters: REAL_4 theta

REAL_4 matrix[4][3]
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Returns: none

2.13.32.4 rotate z

The rotatez function rotates a matrix about the Z axis. It creates an identity matrix, rotates

it appropriately, then multiplies it by the original matrix.

The function call is rotatez(theta, matrix), where:

theta is the angle of rotation
matrix is the matrix to be rotated

Called By: model_mtx

Routines Called: cos
idmatrix
multmatrix
sin
toradians

Parameters: REAL_4 theta
REAL_4 matrix[4][3]

Returns: none

2.13.32.5 multmatrix

The multmatrix function multiplies (concatenates) two matrices together. This function is

used to multiply a matrix by a rotation matrix.

The function call is multmatrix(matrix, matrix_tmp), where:

matrix is the rotation matrix
matrix_tmap is the matrix to be rotated

Called By: rotate_x
rotate-y
rotate_z

Routines Called: none

Parameters: REAL_4 matrix[4][31]
REAL_4 matrix-tmp[4l[3]
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Returns: none

2.13.32.6 id matrix

The idmatrix function creates an identity matrix (positioned at the origin) for use in
rotating matrices.

The function call is id_matrix(matrix), where matrix is the identity matrix to be created.

Called By: model_mtx
rotate_x
rotate.y
rotate_z

Routines Called: none

Parameters: REAL_4 matrix[4][3]

Returns: none

. 2.13.33 mkmtx nt.c

The functions in the mkmtxnt.c CSU are used to perform computations on matrices.
These functions are:

* make-p_nt
* rotate x nt
• rotate-y_nt
" rotate_z_nt
* swap-axis
* id_4x3mtx
• scale_mtx
" translate
" mult_4x3mtx
• getmatrix
• matrix2
* mtxcpy
" maLcopy
• matvecmul
• matadjugate
• mattranspose
* matscale
* mat-determinant
" matinverse
: vec_mat_mul
" make4x3
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2.13.33.1 makep_nt

The makep-it function converts a matrix to a perspective 4x3 matrix. The function
creates an identity matrix, sets its field-of-view angles and offsets appropriately, then
multiplies it by the original matrix.

The function call is make_p_nt(itanfov_i, itanfovj, hoffset_x, hoffsety,
matrix), where:

itanjovi is the inverse of the tangent of the horizontal field-of-view angle
itan_fovj is the inverse of the tangent of the vertical field-of-view angle
hoffset x is the horizontal offset of the x coordinate
hoffset_y is the horizontal offset of the y coordinate
matrix is the matrix to be converted

Called By: make-ml overlays
make_m2_overlays

Routines Called: id_4x3mtx
mult_4x3mtx

Parameters: REAL_8 itanfov_i
REAL_8 itanfov_.j
REAL_4 hoffset_x
REAL_4 hoffset-y
REAL_4 matrix[4][3]

Returns: none

2.13.33.2 rotate x nt

The rotate x nt function rotates a 4x3 matrix about the X axis. The function creates an
identity matrix, rotates it accordingly, then multiplies it by the original matrix.

The function call is rotate_x_nt(costheta, sin_theta, matrix), where:

cos theta is the cosine of the angle of rotation
sin -theta is the sine of the angle of rotation
matrix is the matrix to be rotated

Called By: fleainitcig-sw
gosmodel

Routines Called: id_4x3mtx
mult_4x3mtx
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Parameters: REAL_8 costheta
REAL_8 sintheta
REAL_4 matrix[4][3]

Returns: none

2.13.33.3 rotate-y_nt

The rotatey nt function rotates a 4x3 matrix about the Y axis. The function creates an
identity matrix, rotates it accordingly, then multiplies it by the original matrix.

The function call is rotate.y_nt(cos theta, sin_theta, matrix), where:

cos theta is the cosine of the angle of rotation
sin theta is the sine of the angle of rotation
matix is the matrix to be rotated

Called By: flea_initcig-sw
gosmodel

Routines Called: id_4x3mtx
mult_4x3mtx

Parameters: REAL_8 costheta
REAL_8 sintheta
REAL_4 matrix[4][31

Returns: none

2.13.33.4 rotate z nt

The rotate z nt function rotates a 4x3 matrix about the Z axis. The function creates an

identity matrix, rotates it accordingly, then multiplies it by the original matrix.

The function call is rotate_znt(costheta, sin-theta, matrix), where:

cos theta is the cosine of the angle of rotation
sin-theta is the sine of the angle of rotation
matrix is the matrix to be rotated

Called By: fleainitcig-sw
fleasimulatevehicles
gos-model
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Routines Called: id_4x3mtx
mult_4x3mtx

Parameters: REAL_8 cos theta
REAL_8 sintheta
REAL_4 matrix[4][3]

Returns: none

2.13.33.5 swapaxis

The swap-axis function converts a matrix's axes so that the matrix conforms to the CIG's
coordinate system, as follows:

xview = xworld
yview = -zworld
zview = yworld

The function call is swapaxis(matrix), where matrix is the matrix to be converted.
swap-axis first creates a 4x3 identity matrix, then sets this matrix to the following:

1 0 0 I
I 0 0 1 1

0 -1 0 1

100 0O1

swap-axis then multiplies this matrix by the original matrix.

Called By: make cal matrices
make ml_overlays
makem2_overlays

Routines Called: id_4x3mtx
mult_4x3mtx

Parameters: REAL_4 matrix[4][3]

Returns: none

2.13.33.6 id 4x3mtx

The id_4x3mtx function creates a 4x3 identity matrix (positioned at the origin) for use in
rotating matrices. The identity matrix is as follows:
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1 0 0 1
10 1 0 1
10 0 11
0 0 0 I

The function call is id_4x3mtx(matrix), where matrix is the new identity matrix.

Called By: fleainit_cigsw
fleasimulatevehicles
makecal matrices
makemloverlays
make m2_overlays
makepjnt
rotate x nt
rotate._y_nt
rotate_z_nt
scale mtx
swap-axis
translate

Routines Called: none

Parameters: REAL_4 matrix[4][3]

Returns: none

2.13.33.7 scale mtx

The scalemtx function scales (enlarges, reduces, or skews) a 4x3 matrix. The function
creates an identity matrix, applies the scaling factor to it, then multiplies it by the original
matrix.

The function call is scale_mtx(scale, matrix), where:

scale is the scaling factor
matrix is the matrix to be scaled

This function is not currently used. (Scaling is a future system enhancement.)

Called By: none

Routines Called: id_4x3mtx
mult_4x3mtx

Parameters: REAL_4 matrix[4][3]
REAL_4 scale[3]
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Returns: none

2.13.33.8 translate

The translate function moves a matrix to a new position by adding a translation value to
each of its coordinates. The function creates an identity matrix, translates its coordinates,
then multiplies it by the original matrix.

The function call is translate(xval, yval, zval, matrix), where:

xval is the amount to be added to the x coordinate
yval is the amount to be added to the y coordinate
zval is the amount to be added to the z coordinate
matrix is the matrix to be translated

Translation amounts are specified in meters.

Called By: flea init-cig-sw
model_mtx

Routines Called: id_4x3mtx
mult_4x3mtx

Parameters: REAL_4 xval
REAL_4 yval
REAL_4 zval
REAL_4 matrix[4][3]

Returns: none

2.13.33.9 mult_4x3mtx

The mul_4x3mtx function multiplies two 4x3 matrices together. This function is used to
multiply a matrix by a rotation matrix.

The function call is mult_4x3mtx(matrix, matrix_tmp), where:

matrix is the rotation matrix
matrix_trp is the matrix to be rotated

Called By: make-p-nt
rotate_x_nt
rotatey-nt
rotate_z_nt
scalemtx
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swap-axis

translate

Routines Called: none

Parameters: REAL_4 matrix[4] [3]
REAL_4 matrix tmp[4][3]

Returns: none

2.13.33.10 getmatrix

The getmatrix function concatenates a matrix with another matrix.

The function call is getmatrix(matrix, matrix tmp), where:

matrix is the original matrix and the result matrix
matrixtmp is the matrix to concatenate with the original matrix

This function is not currently used.

Called By: none

Routines Called: none

Parameters: REAL_4 matrix[4][3]
REAL_4 matrix-tmp[4] [3]

Returns: none

2.13.33.11 matrix2

The matrix2 function concatenates (multiplies) two matrices to create a third matrix.

The function call is matrix2(matrixa, matrixb, matrixc), where:

matrixa and matrixb are the matrices to be concatenated
matrixc is the result

This function is not currently used.

Called By: none
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Routines Called: none

Parameters: REAL_4 matrixa [4][3]
REAL_4 matrixb [4][3]
REAL_4 matrixc [4][3]

Returns: none

2.13.33.12 mtxcpy

The mtxcpy function copies a matrix from one memory location to another.

The function call is mtxcpy(to matrix, frommatrix, matrixtype), where:

to matrix is the destination location
frommatrix is the source location
matrix type is the type of matrix (RTS3x3_TYPE, RTS4x3_TYPE, or

ROT2xlTYPE)

Called By: concat_mtx
vpLcnode set-matrix
vptupdate-mtx

Routines Called: none

Parameters: 14P tomatrix
14P frommatrix
BYTE matrix-type

Returns: none

2.13.33.13 mat-copy

The mat-copy function copies a T matrix from one memory location to another.

The function call is mat copy(src, dest), where:

src is the source location
dest is the destination location

Called By: mat-transpose

Routines Called: none
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Parameters: TMATRIX src
T_MATRIX dest

Returns: none

2.13.33.14 mat vec mul

The mat-vecmul function multiplies a T vector by a T matrix and stores the result.

The function call is matvecmul(m, v, result), where:

m is the matrix
v is the vector
result is the result

This function is not currently used.

Called By: none

Routines Called: none

Parameters: TMATRIX m
T_VECTOR v
T_VECTOR result

Returns: none

2.13.33.15 mat adjugate

The mat-adjugate function calculates the adjugate matrix for a given T matrix.

The function call is mat adjugate(m, result), where:

m is the original matrix
result is the adjugate matrix

Called By: matinverse

Routines Called: none

Parameters: TMATRIX m
T_MATRIX result
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Returns: none

2.13.33.16 mattranspose

The mat_transpose function transposes a T matrix into a new matrix.

The function call is mat transpose(m, result), where:

m is the original matrix
result is the transposed matrix

Called By: matinverse

Routines Called: maLcopy

Parameters: TMATRIX m
T_MATRIX result

Returns: none

2.13.33.17 matscale

The matscale function scales (enlarges, reduces, or skews) a T matrix.

The function call is matscale(mat, scalefactor, result), where:

mat is the original matrix
scale jactor is the amount by which to scale
result is the scaled matrix

Called By: matinverse

Routines Called: none

Parameters: TMATRIX mat
REAL_8 scalefactor
T_MATRIX result

Returns: none
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@2.13.33.18 mat determinant

The mat-determinant function returns the determinant of a T matrix.

The function call is matdeterminant(m), where m is the original matrix.

Called By: matinverse

Routines Called: none

Parameters: TMATRIX m

Returns: <matrix detenninant>

2.13.33.19 mat-inverse

The matinverse function calculates the inverse of a given T matrix.

The function call is mat inverse(m, result), where:

m is the original matrix
result is the inverse matrix

To calculate the inverse of the matrix, mat-inverse does the following:

1. Gets the adjugate matrix.
2. Transposes the adjugate matrix.
3. Calculates the inverse of the determinant of the transposed matrix.
4. Scales the result of step 2 by the result of step 3.
5. Stores the result of step 4 in result.

This function is not currently used.

Called By: none

Routines Called: matadjugate
matdeterminant
mat-scale
mat-transpose

Parameters: TMATRIX m
T_MATRIX result
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Returns: none

2.13.33.20 vec mat mul

The vec_mat_mul function multiplies a T vector by a T matrix and stores the result.

The function call is vecmatmul(v, m, result), where:

v is the vector
m is the original matrix
result is the new matrix

Called By: find-pitch-androll

Routines Called: none

Parameters: TVECTOR v
T_MATRIX m
T_VECTOR result

Returns: none

2.13.33.21 make4x3

The make4x3 function creates a 4x3 world/hull matrix given its heading, pitch,roll, and x,
y, and z coordinates. It first computes values for the basic 3x3 portion of the matrix, then
computes values for the x, y, z portion of the matrix.

The function call is make4x3(cz, sz, cx, sx, cy, sy, x, y, z, matrix), where:

cz is the cosine of the z angle
sz is the sine of the z angle
cx is the cosine of the x angle
sx is the sine of the x angle
cy is the cosine of the y angle
sy is the sine of the y angle
x is the x coordinate
y is the y coordinate
z is the z coordinate
matrix is the result matrix

Called By: concatmtx
fleasimulatevehicles
fleaupdate-pos

Routines Called: none
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Parameters: REAL_4 cz
REAL_4 sz
REAL_4 cx
REAL_4 sx
REAL_4 cy
REAL_4 sy
REAL_4 x
REAL_4 y
REAL_4 z
T_MATRIX matrix

Returns: none

2.13.34 model mtx.c

The model_mtx function builds hull-to-world, turret-to-hull, and gun-to-turret matrices.
The function call is model mtx(modnum), where modnum is the model number.

This function is not currently used.

Called By: none

Routines Called: GLOB
id-matrix
prt-mtx
rotate_x
rotatey
rotate_z
translate

Parameters: INT_2 modnum

Returns: none

2.13.35 mx2_hword.c

The functions in the mx2_hword.c CSU handle half-word messages exchanges. These
function are used for the interface between the real-time software (specifically, the MPV
Interface CSC routines) and the Force board. These functions are:

" mx2_open
* mx2_push
* mx2_peek
• mx2_skip: mx2_error
• mx2 hwcopy
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These functions are also present in and dre used by the Force Processing CSC (see section
2.18). The Routines Called and Called By lists in this section do not include any Force
Processing functions. Similarly, the Routines Called and Called By lists in section 2.18 do
not include any real-time software functions.

2.13.35.1 mx2_open

The mx2_open function initializes the message buffer given its start address and its size.
At the current time, this function is used only by the Force Processing CSC (see section
2.18).

The function call is mx2_open(devP, device_size), where:

dev P is a pointer to the message buffer
devicesize is the size of the message buffer

The function always returns MXDEVICEOPENED.

Called By: none

Routines Called: sclock
scunlock

Parameters: MX2_DEVICE *dev_P 0
INT_4 devicesize

Returns: MXDEVICEOPENED

2.13.35.2 mx2_push

The mx2_push function pushes a message onto the message buffer. mx2_push first
checks to see if t,', buffer has room for the message, then calls mx2_hwcopy to copy the
message to the buffer.

The function call is mx2_push(dev_P, sourceaddress, messagecode,
messagesize), where:

dev P is a pointer to the message buffer
sourceaddress is the address of the message
messagecode is the message type indicator
messagesize is the size of the message in bytes

The function returns MXMESSAGEPUSHED if successful. It returns
MXDEVICEFULL if the message buffer is already full.

Called By: mpvideoboot
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mpvideo laser~jequestjrange
mpvideoload
mpvideosend req
mpvideo set lut
mpvideo set mode
mpvideosetvideo
mpvideo_siminit

Routines Called: mx2_hwcopy
sclock
scunlock

Parameters: MX2_DEVICE *dev_P
WORD sourceaddress
HWORD message-code
HWORD message-size

Returns: MXDEVICEFULL
MXMESSAGEPUSHED

2.13.35.3 mx2_peek

The mx2_peek function previews the top message in the message buffer and returns a
pointer to it.

The function call is mx2_peek(dev_P, messagecode, message-size,
message_addr), where:

devP is a pointer to the message buffer
messagecode is a pointer to the message type indicator
messagesize is a pointer to the message size in bytes
message addr is a pointer to the message address

The function returns MXMESSAGEPREVIEWED if successful. It returns
MXDEVICEEMPTY if the message buffer contains no messages.

Called By: mpvideoboot
mpvideoload
mpvideo-respon se

Routines Called: sclock
scunlock

Parameters: MX2_DEVICE *dev_P
HWORD *message-code
HWORD *message-size

, BYTE * 4 rmessage-addr
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Returns: MXDEVICEEMPTY
MXMESSAGEPREVIEWED

2.13.35.4 mx2_skip

The mx2_skip function skips over first message in the message buffer. The skipped
message is flushed from the buffer and the next message moves to the head of the queue.

The function call is mx2.skip(devP), where devP is a pointer to the message buffer.

The function returns MX_MESSAGE_SKIPPED if successful. It returns
MXDEVICE_EMPTY if the message buffer contains no messages.

Called By: mpvideoboot
mpvideo_load
mpvideo-response

Routines Called: sclock

scuniock

Parameters: MX2_DEVICE *dev_P

Returns: MXMESSAGESKIPPED
MXDEVICEEMPTY

2.13.35.5 mx2_error

The mx2_error function returns an ASCII translation of an error code, tor output to the

operator.

The function call is mx2_error(status), where status is the error condition.

This function is not currently used.

Called By: none

Routines Called: none

Parameters: WORD status

Returns: "DEVICE CLOSED"
"DEVICE TABLE FULL"
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"DEVICE OPENED"
"DEVICE BUSY"
"DEVICE EMPTY"
"DEVICE FULL"
"MESSAGE PUSHED"
"MESSAGE POPPED"
"MESSAGE PREVIEWED"
"MESSAGE SKIPPED"
"UNDEFINED ERROR"
"UNDEFINED RETURN"

2.13.35.6 mx2_hwcopy

The mx2_hwcopy function does a half-word block copy.

The function call is mx2_hwcopy(sourcc_P, destinationP, bytecount), where:

source P is the source location
destinationP is the destination location
bytecount is the number of bytes to be copied

Called By: mpvideoload
mpvideo response
mx2_push

Routines Called: none

Parameters: INT_2 * source_P
INT_2 *destinationP
INT_2 byte-count

Returns: none

2.13.36 opendbase.c

The functions in the opendbase.c CSU are used to open the terrain database and initialize
parameters for Ballistics. These functions are:

" open-dbase
• funcmsg

2.13.36.1 open dbase

The open dbase function opens the terrain database and initializes configuration and active
area memory parameters for Ballistics. This function is called when the Simulation Host

* sends a MSGFILEDESCR - DBSETUP message.
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The function call is open dbase(pdbase), where pdbase is a pointer to the primary
database control block.

opendbase does the following:

* Closes any open database.
" Opens the database file specified in the message or entered through the keyboard;

calls find_fn to find the latest version of the specified file.
• Initializes the database header data to zero.
" Reads the file header.
" Allocates memory for a work area.
• Reads the tag record and reads the applicable data.
" Frees the allocated memory.
* Allocates memory for the terrain model address and catalog tables.
* Allocates memory for the special effects address and catalog tables.
• Initializes database variables: number of load module blocks per side, grid space,

and number of load modules on a side of AAM.
• Takes the AAM address from the terrain database header and ORs it with the current

terrainaddr which is set up with the AAM offset (from config-database).
* Copies the terrain addr into the field-of-view table address. For a 7000-meter

viewing range (i.e, with load module blocking enabled), divides this address by 2.
* Sets the remaining database variables: number of load modules per side of a load

module block, load module width, load module block width, active area width, total
number of load modules and load module blocks, etc.

" Calculates the amount of memory required for the database and calls
extendedram_available to see if the database is going to fit in the available RAM.

• Initializes Ballistics configuration parameters: processor type, frame rate, number of
AAM partitions, maximum chord length, maximum model radius, maximum
number of models, maximum number of active rounds, polygons, and bvols, etc.

* Sends the configuration data to Ballistics by pushing a MSG_BOBALCONFIG
message onto the Ballistics message queue.

* Initializes AAM partition information for Ballistics: number of load modules per
side, total number of load modules in AAM, viewing distance, grid width, AAM
base address, etc.

* Sends the AAM partition parameters to Ballistics by pushing a
MSGBODATABASEINFO message onto the Ballistics message queue.

The terrain database is loaded into active area memory by load dbase, which is called by
dbmccsetup after the viewport configuration tree is created.

Called By: dbmccsetup

Routines CaUed: exit
extendedram available
find_fn
free
funcjmsg
GLOB
malloc
mx-push
printf
strlen
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SYSERR
XCLOSE
XLSEEK
XOPEN
XREAD

Parameters: DBINFO *pdbase

Returns: none

2.13.36.2 func msg

The func msg function outputs error messages related to opening the database.
Specifically, it outputs "OPENDBASE" followed by text supplied by open_dbase.

The function call is func._msg(s), where s is the additional text to be output to stdout.

Called By: open dbase

Routines Called: printf

Parameters: BYTE S

Returns: none

2.13.37 opended.c

The open ded function opens the dynamic elements database (DED) file and processes the
dynamic model list, changing the relative AAM addresses to absolute AAM addresses. The
DED file name can be specified by the Simulation Host in the MSGFILEDESCR -
DBDEDSETUP_0 or DBDEDSETUP_1 message, or it can be entered through the
keyboard.

For 7000-meter databases, additional memory can be used to load extra DED models. The
memory is allocated in two areas called pools: pool 0 is the standard pool and pool 1 is the
additional ("wrap") pool. open-ded calls the pooLinit function to initialize the standard
pool and allocate the wrap pool if the additional memory is available and required.

The function call is opended (pdbase, avail gin, vine_offset), where:

pdbase is a pointer to the primary database control block
avail.gm is the amount of space in generic memory for model information
vme offset is the VME address offset to active area memory

open_ded is called after the terrain database has been loaded into active area memory.
opended does the following:
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" Closes any open DED file.
• Allocates memory for a scratch buffer.
" Finds and opens the latest version of the specified DED file.
" Reads the database header and verifies it is valid.
• Allocates memory for the DED model address and catalog tables.
• Allocates memory for the DED special effects address and catalog tables.
• Initializes the filecut (the point at which the DED file will be split into two pools, if

required).
• Initializes the address of the first model to be placed into the wrap pool to 0.
• Reads in the model directory entries, and updates the address of the first model to

go into the wrap pool.
" Reads in the effects directory, and updates the first wrap address again.
" Sets the filecut value:

- If the DED is too large for standard generic memory, the file_cut is the first
wrap address (i.e., a model boundary).

- If the DED fits into standard generic memory, the filecut is the size of the
standard pool.

• Sets up the DED memory pools:
- Calls pool init to initialize the pool(s).
- Outputs the pool boundaries to stdout.

" Determines the memory address to shift boundary data to (the last allocated pool's
start address plus the size of DED).

* Loads all models into generic model active area memory.
* Calls downloadbvols to download the models and bounding volumes to Ballistics.
* Processes the model directory entries; calls ded_modeltrace to trace all DTP

commands.
• Processes the special effect directory entries; calls ded_model_trace to trace all DTP

commands.
* Closes the DED file.
* Sets all invalid model and effect address table entries to the default entry. An

address is considered invalid if it is 0 or is outside of both pools.
" Frees the scratch buffer.

The function returns 0 if the DED file is fully or partially loaded. It returns - if no DED
file is found or the database header is invalid.

Called By: loaddbase

Routines Called: addrin-pool
dedmodeltrace
downloadbvols
find__fn
free
malloc
poolinit
printf
strlen
XCLOSE
XLSEEK
XOPEN
XREAD
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Parameters: DBINFO *pdbase;
INT_4 availgm
WORD vine_offset

Returns: 0
-1

2.13.38 otherveh state.c

The otherveh_state function performs other vehicle model control. This function is called
whenever the Simulation Host sends a MSGOTHERVEHSTATE message to reposition
dynamic vehicles in active area memory.

The function call is otherveh_state(msgp, pdbase, vine_offset, db,
modelnum), where:

msgp is a pointer to the MSG_OTHERVEHSTATE message
pdbase is a pointer to the primary database control block
vme_ offset is the VME address offset to active area memory
db is the current double-buffer base pointer
modelnum is 1 (first model this frame) or 0 (not the first model)

othervehstate does the following:

0 If model num is 1, resets the dynamic component counters.
* Checks to see if the vehicle is a tank.

- If it is a tank, sets veh is,_tank to TRUE; makes sure there is enough room
for a new tank; adds the tank.

- If it is not a tank, sets veh is tank to FALSE; makes sure there is room for
a new vehicle; adds the vehicle.

* Saves the model's matrix and center.
* Adds the model to the proper load module.
" Determines which list to add the model to (pre-process, post-process, or standard).

The function returns 0 if successful. It returns ELIMIT if there is no room for a new
model.

Called By: msgsothervehstate

Routines Called: FIND_LM

Parameters: MSGOTHERVEHSTATE *msgp
DBINFO *pdbase
INT_4 vine_offset
INT_4 db
INT_4 modelnum
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Returns: 0
ELIMIT

2.13.39 pretend veh.c

The pretend-veh function processes Gossip vehicles. This function is called at the end of
every frame to process changes to vehicles that were input by the Gossip user (via the
Model menu) during the previous frame, pretendveh adds and removes static vehicles,
adds effects, and adds dynamic vehicles.

The function call is pretend veh (imsg, pretendsv, pretend_ef, pretenddv,
remove sv, INBUF, frame- count ), where:

imsg is a pointer to the message packet from the Simulation Host
pretend sv is a pointer to the static vehicle to be added
pretend ef is a pointer to the effect to be added
pretend dv is a pointer to the dynamic vehicle to be added
removesv is a pointer to the static vehicle to be removed
INBUF is a pointer to the incoming (SIM-to-CIG) message buffer
framecount is the current frame number

The changes to the Gossip vehicles are entered via menus. The gosmodel function builds
Simulation Host-type messages for the changes and places them in the locations specified
in the call (pretend-sv, pretend dv, etc.). pretendveh then takes the messages and puts
them in the next incoming message packet for processing.

Requests to remove static vehicles may also come from the _rowcolrd function.
_rowcol rd periodically checks to see that all static vehicles are within viewing range of the
simulated vehicle. If a vehicle is detected to be out of range, _Wwcol-rd generates a
message to delete it and places it in the remove sv location, for processing the next frame
by pretendveh.

pretendveh returns TRUE if successful, or FALSE if it cannot process the message.

Called By: process a msg

Routines Called: getenv
printf

Parameters: INT_4 **imsg
INT_4 **pretendsv
INT_4 **pretendef
INT_4 **pretenddv
INT_4 **removesv
MSGSBLK *INBUF
INT_4 framecount

Returns: I (TRUE)
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0 (FALSE)

2.13.40 rowcol rd.c

The functions in the rowcolrd.c CSU are responsible for determining whether new load
modules need to be read from the terrain database into active area memory for hardware,
local terrain, and Ballistics use. These functions are:

" rowcolrd_l
" rowcol rd 2
" rowcol_rd_3
• rowcol_rd_4
" _rowcolrd
* rowcol_rd_l_cleanup
* rowcol_rd_2_cleanup
* rowcol_rd_3_cleanup
" rowcol_rd_4_cleanup
• _rowcol_rdcleanup

The _rowcolrd function performs all database management, and the _rowcolrd_cleanup
function performs all resource deallocation at shutdown. The other functions simply call
_rowcolrd or _rowcolrdcleanup for a specified subsystemactive area memory.

The terrain database, which is stored in the CIG, describes the entire terrain that can be
displayed in the simulation. It also contains the graphic information used to display
vehicles, houses, trees, hills, and other objects in the terrain.

The items stored in the terrain database are represented by connected polygons that are
three-dimensional images. The polygons are grouped into compacted data structures such
as terrain grids, polygon models, and stamp arrays. These structures are further grouped
into unique static objects (rivers, roads, and other features that appear only once in the
database) and generic models (houses, trees, vehicles, and other features that commonly
recur in the database).

The terrain database is divided into units called load modules. One load module contains
the instructions and data required to process a one-half kilometer square area of static
objects. Each load module contains all the roads, rivers, terrains, buildings, and other
features within a 500 by 500 meter area. The load modules in the terrain database are
organized in rows and columns. The total size of the database is variable.

Each load module is divided into four areas called grids. Each grid is a 125-meter by 125-
meter square.

Active area memory (AAM) contains the subset of the local terrain that can be viewed and
interacted with at a given point in time by the simulation. The AAM stores an 8K by 8K
area centered around the simulation vehicle. This provides a viewing range of 3500 meters
in each direction, with a 500-meter buffer along each edge. The AAM contains 256 load
modules (16 rows by 16 columns).
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16 load modules

3500CMMy..VoNICle

(mylntx, myjnt_y)

500 M buffer

As the simulated vehicle moves toward an edge of active area memory, _rowcolrd brings
in new load modules from the terrain database, overwriting those areas that the vehicle is
moving away from. The objective of this process is to keep the simulated vehicle in the
center of active area memory.

Active area memory can be thought of as a window that moves over the terrain database.
As the vehicle travels east, for example, the window must be moved east to keep the
vehicle in the window's center. To do this, _rowcol rd determines what column in the
database lies east of the current east boundary of AAM. It then reads part of that column
(the 16 load modules in the column that lie between AAM's north and south boundaries)
into AAM. Finally, it shifts the west boundary of AAM over one column.

With very large terrain databases, load module blocking can be enabled. One load module
block contains four load modules (two rows by two columns). Therefore, one load
module block is 1000 meters by 1000 meters, or a one-kilometer square area. Load
module blocking increases the amount of terrain that can be loaded into active area memory
to 16K by 16K. It also doubles the viewing range of the simulated vehicle (from 3500
meters to 7000 meters).

2.13.40.1 rowcol rd_1

The rowcol rd_1 function calls _rowcolrd for subsystem 0. rowcol rd_1 is invoked by a
mailbox message posted by initsimulation.

The function call is rowcolrdl().

Called By: none (task created at initialization time)

Routines Called: _rowcolrd

Parameters: none
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Returns: none

2.13.40.2 rowcol rd 2

The rowcol_rd_2 function calls _rowcolrd for subsystem 1. rowcol rd_2 is invoked by a
mailbox message posted by init-simulation, if subsystem 1 is defined.

The function call is rowcol rd_20.

Called By: none (task created at initialization time)

Routines Called: _rowcol rd

Parameters: none

Returns: none

2.13.40.3 rowcol rd 3

The rowcol_rd_3 function calls _rowcol_rd for subsystem 2. rowcolrd_3 is invoked by a
mailbox message posted by init-simulation, if subsystem 2 is defined.

The function call is rowcol_rd_30.

Called By: none (task created at initialization time)

Routines Called: _rowcolrd

Parameters: none

Returns: none

2.13.40.4 rowcol rd_4

The rowcol rd 4 function calls _rowcolrd for subsystem 3. rowcol rd 4 is invoked by a
nailbox message posted by init-simulation, if subsystem 3 is defined.

The function call is rowcolrd_40.

Called By: none (task created at initialization time)
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Routines Called: _rowcolrd

Parameters: none

Returns: none

2.13.40.5 rowcol rd

The _rowcol_rd function determines whether a new row or column of the terrain database
needs to be read into active area memory. This task is invoked by the rowcol rd_*
functions when a message is posted to the database management mailbox. The primary
function of _rowcol rd is to keep the simulated vehicle in the center of active area memory.

The function call is rowcolrd(pdbase), where pdbase is a pointer to the primary

database control bloc-k.

When a message is posted to its mailbox, _rowcol_rd does the following:

• Initializes direction offsets.
* Calls poll-shutdown to see if a system shutdown has been requested.
" Checks to see if reading-Im is TRUE, indicating that load modules were read in

during the last iteration:
- If TRUE, sets it to FALSE.
- If FALSE, posts a messages and waits to be woken up again.

" Pushes a MSG_ BOAAMSWCORNER message onto the Ballistics message
queue to tell Ballistics where the southwest comer of active area memory is.

" Checks to see if the simulated vehicle is out of viewing range of AAM (i.e., is
beyond an AAM boundary by a distance of more than one-half AAM width). If
yes:

- Sets warp-in-progress and reading-Im to TRUE.
- Calls loadmodules to reload all of AAM from the terrain database.
- Sets warp-in-progress to FALSE.

• Checks to see if the simulated vehicle is inside AAM, or outside but within viewing
range of it. If yes:

- Compares the coordinates of the vehicle's centroid to the center of AAM.
- If the vehicle is detected to be off-center, sets readingIm to TRUE, then

calls whatdirpir and getside to load a new row or column in the needed
direction. For example, if the vehicle is detected to be too far away from the
west boundary (i.e., is east of AAM center), a column is added to the east
side and deleted from the west. This has the effect of shifting all of AAM
east by one column.

- Updates the applicable database data variables to reflect the change to AAM
boundaries.

• Checks to make sure that all static vehicles are within the active area. If any static
vehicle is found outside the simulated vehicle's viewing range:

Generates a MSG_STATICVEHREM message (with the vehicle type set
to 0).
Puts the message in global memory for processing (by pretend-veh) during
the next frame.

532



BBN Systems and Technologies GT100 RTSW CSCI

Called By: rowcolrd_1
rowcol_rd_2
rowcol_rd_3
rowcol_rd_4

Routines Called: getside
GLOB
loadmodules
mx_push
pollshutdown
prntf
rt-pend
rtpost
sc_delay
whatdirptr

Parameters: DBINFO *pdbase

Returns: none

. 2.13.40.6 rowcol rd_1_cleanup

The rowcol_rd_1_cleanup function calls _rowcol_rdcleanup for subsystem 0. This
function is called when a system shutdown is requested by the Gossip user. The function
is called via the *task-cleanup function pointer, which points to the cleanup routine's name
in the task table.

The function call is rowcol rd_1_cleanupo.

Called By: pollshutdown (through *taskcleanup)

Routines Called: _rowcolrd__cleanup

Parameters: none

Returns: _rowcol_rd_cleanup( &dbcontrol[0])

2.13.40.7 rowcol rd_2_cleanup

The rowcol-rd_2 cleanup function calls _rowcol rd-cleanup for subsystem 1. This
function is called when a system shutdown is requested by the Gossip user. The function
is called via the *taskcleanup function pointer, which points to the cleanup routine's name
in the task table.
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The function call is rowcol rd 2 cleanupo.

Called By: pollshutdown (through *taskcleanup)

Routines Called: _rowcol_rdcleanup

Parameters: none

Returns: _rowcol rd cleanup( &db_control[l])

2.13.40.8 rowcol rd_3_cleanup

The rowcol rd_3_cleanup function calls _rowcol rd cleanup for subsystem 2. This
function is called when a system shutdown is requested by the Gossip user. The function
is called via the *taskcleanup function pointer, which points to the cleanup routine's name
in the task table.

The function call is rowcol rd_3_cleanupO.

Called By: pollshutdown (through *taskcleanup)

Routines Called: _rowcol rd cleanup

Parameters: none

Returns: _rowcol rd cleanup( &db_control[2])

2.13.40.9 rowcol rd_4_cleanup

The rowcol_rd_4_cleanup function calls _rowcol_rdcleanup for subsystem 3. This
function is called when a system shutdown is requested by the Gossip user. The function
is called via the *taskcleanup function pointer, which points to the cleanup routine's name
in the task table.

The function call is rowcol rd_4_cleanupo.

Called By: pollshutdown (through *task_cleanup)

Routines Called: _roucol rd cleanup
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Parameters: none

Returns: _rowcol_rd_cleanup( &dbcontrol[3])

2.13.40.10 _rowcol-rd cleanup

The _rowcol_rd-cleanup function deallocates the resources allocated to the rowcolrd task
for a specified backend. This function is called when a system shutdown is requested by
the Gossip user.

The function call is rowcol rd cleanup(pdbase), where pdbase is the primary

database control blc'i for the'Tackend.

The function returns 1 if successful, or 0 if an error occurred.

Note: This function is not yet implemented. At the current time, the
function simply returns a I if called.

Called By: rowcol_rd_1_cleanup
rowcolrd_2_cleanup
rowcolrd_3_cleanup
rowcol_rd_4_cleanup

Routines Called: none

Parameters: DBINFO *pdbase

Returns: 0
1

2.13.41 rt mailbox.c

The rtmailbox.c CSU contains special intertask mailbox functions used by the real-time
software tasks.

The functions in this CSU are:

" rt_.pend
* rt-post
" rtaccept

2.13.41.1 rt pend

The rt-pend function waits for a message to be posted to a specific mailbox.

'File ful,,L.ion call is rtpend(mboxp, tmeout, errp), where:
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mboxp is a pointer to the intertask mailbox
timeout is the amount of time to wait for the message before timing out; 0 = use default

timeout
errp is the error pointer

rt-pend does the following:

" Calls scpend to wait for the specified mailbox message. The timeout is set to the
timeout specified in the call or to a default value.

* Calls polLshutdown to see if a system shutdown has been initiated.

The function returns the value returned from sc-pend as result.

Called By: _pend on-frameinterrupt
_rowcolrd
bxtask
exchange-flea-data
flea
fleahost_if
host if debug
localterrain
msg-end

Routines Called: poll_shutdown
scpend

Parameters: char ** mboxp
long timeout
int* errp

Returns: result

2.13.41.2 rtpost

The rt-post function posts a message to a specified intertask mailbox by calling sc-post.

The function call is rtpost(mboxp, msg, errp), where:

mboxp is a pointer to the mailbox
msg is a pointer to the message
errp is the error pointer

Called By: _rowcolrd
bxtask
localterrain
scratchflea
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Routines Called: sc-post

Parameters: char **mboxp
char *msg
int *errp

Returns: none

2.13.41.3 rt-accept

The rt-accept function clears any stray messages from a specified mailbox by calling

scaccept.

The function call is rt_accept(mboxp, errp), where:

mboxp is a pointer to the mailbox
errp is the error pointer

The function returns the value returned by sc-accept.

This function is not currently used.

Called By: none

Routines Called: sc_accept

Parameters: char **mboxp
int *errp

Returns: scaccept(mboxp, errp)

2.13.42 rtt init.c

The functions in the rtt-init.c CSU are used to parse the command line entered by the user
at startup, and to initialize the system. These functions arc:

* initializedefaults
* initialize

2.13.42.1 initialize-defaults

The initialize_defaults function initializes various system va.-Iables to their default values.
Currently. these va,-iablks rc the CIG-SIM frame rate and the boolean that controls single-
step mode.
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The function call is initialize defaultso.

Called By: initialize

Routines Called: none

Parameters: none

Returns: none

2.13.42.2 initialize

The initialize function parses the command line entered by the user to start up the system.
Command line arguments are used to select the correct network interface as well as to
toggle certain types of processing on and off. initialize then calls other functions to
initialize the system in the desired manner.

The arguments that can be entered on the initialize command line are listed below, along
with the variable(s) set if that argument is specified.

Switch Description Variable(s)
A AGPT mode - host via socket to simnet agpLmode

server
a Aerial terrain feedback shutoff (altitude feedbackshutoff_G

above ground)
b Ballistics processing disabled ball disable wantcd
c Constrain database to initial load database-disablewanted
d Download texture maps to 1PPTs esifaloadwanted
e Ethernet mode enetmodeG
f Flea mode flea modeG
h Help none
m MPV mode mpv_modelocal
p Set CIG-SIM packet exchange size drl lin-pkLsize, drl loutpktsize
s Set speed (frame rate in Hz) frame rate
S STG slaved slave stg
t Set local terrain chunk size and interval It chunksize, It-interval
v Verbose verbose_G
x Socket interface mode local_,c-ket name

z SCSI mode scsi mode local
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initialize does the following:

" Calls initialize_defaults to initialize various system parameters.
" Calls clparse to verify that the command line is valid.
" Calls host if bufferinit to reset the INBUF and OUTBUF buffers.
* Calls host-initpacketsizes to initialize the CIG-SIM exchange packet sizes.
" Initializes the host interface based on the command line, as follows:

- If Ethernet mode is requested ("e" argument), calls initenet_interface.
- If flea mode is requested, ("f' argument) calls initfleainterface.
- If MPV mode is requested ("m" argument), calls init-mpvjinterface.
- If SCSI mode is requested ("z" argument), calls initscsiinterface.
- If socket mode is requested ("x" argument), calls initsocket-interface.
- If DR 1I mode is requested (default), calls initdrl 1_interface.

" Opens and parses the subsys.cfg file:
- Calls init.subsys.parser to initialize the parser used to read the file.
- Calls fopen to open the file.
- Calls settokenfile and parse-subsysjfile to read the file.
- Calls fclose to close the file.
- Calls the get_* functions to retrieve the specified file names, and outputs

them to stdout.
* Calls sys_controlinit to initialize the frame rate in the EVC board.
• For subsystem 0 (AAM 1):

- Calls backendsetup to configure the backend.
- Calls find_fn to find the forcetask file ("forceO").
- Calls mpvideoboot to start the MPV.
- Calls mpvideoload to load the 3-D and final lookup tables, the 2-D overlay

file, and the 2-D task.
• If subsystem 1 (AAM2) exists:

- Calls backendsetup to configure the backend.
- Calls find_fn to find the forcetask file ("forcel").
- Calls mpvideoboot to start the MPV.
- Calls mpvideo_load to load the 3-D and final lookup tables, the 2-D overlay

file, and the 2-D task.
* Calls sysscontrol-init to initialize the frame rate in the EVC board.
* Calls sys slave.sync to synchronize the frame interval with an external master

CIG, or sys_master sync to set up the local CIG as the master.
• Calls vpLtree-init to initialize the viewport configuration tree.

The function exits with 1 if an error was detected on the command line, or if mpvideoload
could not load a required file.

Called By: main (in rtt.c)

Routines Called: backendsetup
ciparse
exit
fclose
findfn
fopen
get_3d lutname
get_color._config_name
get data_2d name

539



BBN Systems and Technologies GTIOO RTSW CSCI

getdatabasename
getdedname
getesifa name
get-finallut-name
host_if_buffernit
hostiniLpacketsizes
intdrl 1_interface
mit_enet_interface
imt_flea_interface
inimpvjinterface
mit scsiinterface
init-sockeLinterface
iniLsubsysparser
initializedefaults
mpvideo_boot
mpvideoload
parsesubsys_file
printf
set_tokenfile
strcpy
strlen
sys_controlinit
sysjmaster_sync
sysslave-sync
vpt_tree_Mit

Parameters: int argc
char *argv[]

Returns: none

2.13.43 simulation.c

The functions in the simulation.c CSU form the message handler for the real-time
simulation control of the CIG hardware and communications with the Simulation Host.
These functions are:

" simulation
* process,a-msg
* syserr

2.13.43.1 simulation

The simulation function calls other functions to initialize all simulation variables and
process the messages received from the Simulation Host. This function is called when the
Simulation Host sends a MSG_CIG_CTL message with the new state set to
C_SIMULATION or CMCCSIMUL.

The function call is simulation(simstate), where simstate is the new state of the CIG
system (CSIMULATION or CMCCSIMUL).

540



BBN Systems and Technologies GT100 RTSW CSCI

simulation does the following:

* Calls initsimulation to initialize various simulation variables and table pointers,
notify the backend to prepare for a simulation, initiate database management and
database feedback, and enable system interrupts.

* Calls poll-shutdown to see if a system shutdown has been requested.
* Makes sure the packet size has not been exceeded.
* Tests to see if an interrupt has occurred by looking for a SIMULATIONMB

mailbox message. If so, flushes the frame by calling sc-accept. This step is
skipped if the simulation is running under Flea.

" Calls process_ajmsg to process each runtime message received from the Simulation
Host.

* Calls stopLwatch to read and stop the timer.

Called By: db_mcc setup

Routines Called: asm
GLOB
initsimulation
poll-shutdown
printf
processamsg
scaccept
stopwatch
syserr

Parameters: INT_2 simstate

Returns: none

2.13.43.2 process_a_msg

The process-a msg function handles all messages received by the Simulation Host during
a simulation. This function is called when the CIG is ready to start processing messages.

The function call is process a msg(curr_sim_buf, pdbase, pdynl, ptanks,
pmodels, peffects), where:

curr sim bufis the double buffer the real-time software is currently loading
pdbose is a pointer to the primary database control block
pdynl is a pointer to the structure containing the current state of all dynamic models
ptanks is the starting address of the tanks table
pmodels is the starting address of the dynamic models table
peffects is the starting address of the dynamic effects table

For each message is receives, process-amsg does the following:
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" Calls cigsimio. msgin to write the message to a buffer (if message recording or
debug display is enabled).

• Processes the message according to its type (see table below).

In most cases, process..a.msg simply calls a Message Interface (msg_*) function to handle
the message. For messages that are to be forwarded to Ballistics, processa_msg pushes
the message onto the Ballistics message queue or calls a sire bal_* routine.

The following table summarizes the processing performed by process a msg in response
to each valid message type it receives from the Simulation Host. The first column lists the
messages in alphabetical order. The second column briefly describes the purpose of the
message (in italics), then lists the major steps performed by process-ajmsg to process that
message.

Message from SIM Host Processing by process a msg

MSGIROTATION Updates a single rotation of an hprxyzs matrix.
Calls msglrotation.

MSG_3ROTATIONS Updates the rotation portion of an hprxyzs matrix.
Calls msgj3rotations.

MSGADD_TRAJTABLE Defines a new trajectory table.
Pushes MSG.B0 ADDTRAJTABLE message onto
Ballistics message queue.

MSGAGLSETUP Toggles AGL processing on and off.
Sets aglwanted in global memory.

MSGAMMO_DEFINE Define ammunition maps.
Loads the specified ammunition maps into memory.

MSGCALIBRATION_IMAGE Displays offset image, color image, or BBN logo.
Calls msg-calibration-image.

MSGCANCELROUND Tells Ballistics to cancel afired round.
Pushes MSG_BO_CANCEL_ROUND message onto
Ballistics message queue.

MSG_CIG_CTL Causes a transition to another performance state.
Calls msg_cig_ctl.

MSGCLOUDSTATE Positions cloud models at a specified altitude.
Calls cloudjupdate.

MSGDELETE_TRAJTABLE Tells Ballistics to delete a downloaded trajectory table.
Pushes MSG_B0_DELETETRAJTABLE message
onto Ballistics message queue.

MSG_DRlPKTSIZE Specifies exchange packet parameters.
Calls msgdrl lpkt size.

MSGEND Signals end of packet buffer.
Calls pretend veh; calls msgend.

MSGGUNOVERLAY Changes gun/gunner overlays.
Calls mlgun overlay or m2..gunoverlay, based on
type in message.

MSGHPRXYZSMATRIX Updates a configuration node's matrix.
Calls msghprxyzs-matrix.

MSGLTSTATE Changes the local terrain frame interval and chunk size.
Calls It_state.
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MSG_OTHERVEHSTATE Describes the state of all dynamic vehicles in the terrain.
Calls msg.otherveh._state.

MSGPASSON Provides data to be passed on to a specific subsystem in
the CIG (e.g., 2-D overlay processor).
Calls msg_pass-on.

MSGPPMDISPLAYMODE Changes PPM display modes.
Calls msgpmdisplay-mode.

MSG_PPM_DISPLAY_OFFSET Changes PPM display offsets.
Calls msgppm displayoffset.

MSGPPM_PIXELLOCATION Sets a new PPM pixel location.
Calls msg-ppm-pixellocation.

MSGPPMPIXELSTATE Turns PPM pixel processing on or off.
Calls msg.ppm-pixel-state.

MSG_PROCESS_CHORD Tells Ballistics to process a chord.
Pushes MSGBOPROCESSCHORD message onto
Ballistics message queue.

MSGPROCESSROUND Tells Ballistics to process a fired round.
Pushes MSGBOPROCESSROUND message onto
Ballistics message queue.

MSG_PROCESS_ROUND48 Tells Ballistics to process afired round.
Calls msg__processround48.

MSGREQUESTLASERRANGE Asks for pixel depth for i,j position on screen.
Calls msgjlaser~jequest range.

MSGREQUESTPOINTINFO Asks for terrain characteristics at a specific point in the
viewing range.
Calls simbal-reqjptinfo.

MSGROT2xlMATRIX Updates a configuration node's matrix.
Calls msg-rot2x lmatrix.

MSGROUNDFIRED Tells Ballistics that a round has been fired.
Pushes MSGBOROUNDFIRED message onto
Ballistics message queue; if rtswjtiming flag is enabled,
computes processing time for message and updates
worst time if applicable.

MSGRTS4x3_MATRIX Updates a configuration node's matrix.
Calls msgjrs4x3_matrix.

MSGSCALE Updates the scale portion of an hprxyzs matrix.
Calls msg.scale.

MSGSHOWEFFECT Used to show the effect of an impact on terrain or a
vehicle.
Calls msg-show effect.

MSG_SIOWRITE Writes data to a serial device.
Calls sio_write.

MSGSTATICVEHREM Removes a static vehicle from the local terrain.
Calls msg..staticvehrem.

MSGSTATICVEHSTATE Adds a static vehicle to the local terrain.
Calls msg..staticvehstate.

MSGSUBSYSMODE Changes subsystem- Tpecific parameters (e.g., color
tablefade value, calibration mode).
Calls msg._subsysmode.
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MSGTFINIT_HDR Controls the way the CIG builds a terrain feedback
message.
Pushes MSGB0_TFINIT_ HDR message onto
Ballistics message queue; if "own" vehicle, sets flags
and frequency variables.

MSGTFINIT_PT Specifies a point for which terrain feedback is desired.
Pushes MSGBO TF INIT_PT message onto Ballistics
message queue.

MSG_'ISTATE Disableslenables terrain feedback processing; changes
frequency of own vehicle feedback.
Pushes MSG_B0_TFSTATE message onto Ballistics
message queue; if message is for "own" vehicle, sets
flags and frequency accordingly.

MSGTFVEHICLEPOS Provides new position of vehicle for which terrain
feedback data is being collected.
Pushes MSGB0_TFVEHICLE_POS message onto
Ballistics message queue.

MSGTRAJCHORD Used for chords that represent trajectories.
Calls sim-bal-trajchord; if rtsw-timing flag is
enabled, computes processing time for message and
updates worst time if applicable.

MSGTRAJENTRY Downloads an entry to a trajectory table.
Pushes MSG_BO_TRAJENTRY message onto
Ballistics message queue.

MSGTRANSLATION Updates the translation portion of an hprxyzs matrix.
Calls msgjtranslation.

MSG_VIEWFLAGS Updates system view flags (e.g., on/off, FLIR, DTV)
and/or branch values.
Calls msgviewjflags.

MSG_VIEWMAGNIFICATION Changes viewport's field of-view and/or level of detail.
Calls msg.view-magnification.

MSG_VLEWPORTUPDATE Modifies viewport parameters.
Calls msg_ viewportjupdate.

Called By: simulation

Routines Called: asm
cigsimio.msg_in
cloud-update
GLOB
It_state
ml-gun-overlay
m2_gunoverlay
msgjlrotation
msg_3rotations
msgcalibrationimage
msgcigctl
msgjdrl l-pktsize
msg end
msghprxyzsmatrix
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msglaser-request range
msgothervehstate
msg.pass__on
msgppm-display-mode
msg.ppm-displayoffset
msgppm-pixellocation
msg._ppmpixelstate
msg.process-round48
msgrot2x 1_matrix
msg.rts4x3_matrix
msgscale
msgshow effect
msg-staticvehrem
msg-staticvehstate
msg-subsys-mode
msgtranslation
msg-view-flags
msg-view magnific,ion
msg.viewport-ur late
mxpush
pretendveh
printf (in debug mode only)
readwatch
sirnbal-req-ptjinfo
sim-baLtrajschord
siowrite
syserr

Parameters: INT_2 *currsimbuf
DB INFO *pdbase
INT_4 **pdynl
TANK **ptanks
OMODEL **pmodels
SHOWEFF **peffects

Returns: none

2.13.43.3 syserr

The syserr function is used to generate a MSGSYSERROR message for return to the
Simulation Host. This function is called if an error is detected in a SIM-to-CIG message
packet (e.g., packet length overrun or illegal message type), or a function requested by the
Simulation Host could not be performed (e.g., configuration tree initialization error or laser
range request failure).

The function call is syserr(error, state), where:

error is the error that was detected
state is the current state of the CIG
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The MSG_SYS_ERROR message is included in every CIG-to-SIM message packet, even
if no error has been detected. The syserr function is called only if an error occurs.

Called By: _pend on frame_interrupt
cigsconfig
exchangesnetdata
exchange-enet-datasim
It-state
ml__gun-overlay
m2_gun-overlay
mpvideo response
msg_cig_ctl
msgjlaserrequestjrange
msg-pass on
msg-subsys-mode
msg-viewport-update
process-a_msg
simulation

Routines Called: none

Parameters: INT_2 error
INT_2 state

Returns: none

2.13.44 staticveh remove.c

The staticvehremove function deletes a static vehicle from the simulation environment.
This function is called (once per backend) whenever the Simulation Host sends a
MSGSTATICVEHREM message.

The function call is staticveh_remove(msgp, pdbase, vine_offset, backend),
where:

msgp is a pointer to the MSGSTATICVEH-_REM message
pdbase is a pointer to the primary database control block
vme offset is the VME address offset to active area memory
backend is the backend id

staticvehremove does the following:

* Uses FINDLM to determine the load module that contains the vehicle, based on its
coordinates.

* Determine s which list to remove the model from (pre-process, post-process, or
standard process).

° If the backend is 0, calls simbal static-rem to notify Ballistics to remove the
vehicle from its tables.
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* Deletes the vehicle from the applicable table, and decrements all associated
counters.

• Removes any special effects associated with the vehicle.

Called By: msg-staticvehrem

Routines Called: FIND_LM
panic
simbalstatic_rem

Parameters: MSGSTATICVEHREM *msgp
DBINFO *pdbase
INT_4 vme_offset
INT_4 backend

Returns: none

2.13.45 staticveh state.c

The staticvehstate function adds a static vehicle to the simulation environment. This
function is called (once per backend) whenever the Simulation Host sends a.MSGSTATICVEHSTATE message.

The function call is staticveh_state(msgp, pdbase, vine_offset, backend), where:

msgp is a pointer to the MSG_STATICVEH_.STATE message
pdbase is a pointer to the primary database control block
vme offset is the VME address offset to active area memory
backend is the backend id

staticvehstate does the following:

" Determines whether the vehicle is a tank; sets the veh is tank flag appropriately.
• Adds the vehicle to the appropriate table (tank or model).
" Increments the applicable model counter.
• Saves the model's matrix and center.
* Uses FINDLM to determine the load module that contains the vehicle, based on its

coordinates.
" Adds the vehicle to the appropriate load module table.
* Adds the vehicle to the appropriate model list (pre-process, post-process, or

standard process).
• If the backend is 0, calls simbal_static_add to notify Ballistics to add the vehicle to

its tables.

The function returns 0 if successful. It returns ELIMIT if there is no room for the new
tank or model.

Called By: msg._staticvehstate
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Routines Called: FIND_LM
simbalstaticadd

Parameters: MSG_STATICVEHSTATE *msgp
DBINFO *pdbase
INT_4 vme_offset
INT_4 backend

Returns: 0
E_LIMIT

2.13.46 sys_control.c

The functions in the syscontrol.c CSU interface with the EVC (Ethernet VME Controller)
board. The purpose of this board is to allow frame interrupts onto the VME bus.

These functions are:

* sys_controlinit
• sysjframe_rate
* setleds
* sys-slave-sync
• sys.mastersync
* getjdtpjbank
" read_evc_control
* write_evc_control
* writeevc_frame

The typedef for the EVC structure is also defined in this CSU. The EVC structure contains
the following:

* Interrupt control register (icr).
" Interrupt vector (ivr).
* LED display value.
" System control register. This is a control word that describes the EVC mode, CIG

mode (master or slave), the current EVC bank (the double buffer in use by the
hardware this frame), and the frame rate.

" Single-shot system frame register, used for <<TBD>>.

2.13.46.1 sys_control init

The sysscontrolinit function initializes frame interrupts. This function is called when the
system is initialized. It is also called through Gossip if the user selects the i ("initialize
EVC") option from the GT Hardware menu, reached through the Gossip System menu.

The function call is sys_controlinit(prate, ptime), where:
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prate is a pointer to the CIG's frame rate; this can be entered by the user on the
command line at startup; if no speed is specified, the initialize function sets a default
value

ptime is a pointer to the frame time; this is calculated by sys_framerate

sys_controlinit does the following:

• Sets use_evc to FALSE.
• Calls sysrup-off to disable system interrupts.
• Calls buserror to look for the EVC board; if found, sets useevc to TRUE.
• Sets the EVC's interrupt vector.
• Initializes the EVC's control register to normal mode.
• Calls sysmaster-sync to set the EVC to operate as the master frame interrupt.
* Calls sys-framerate to set the EVC's frame rate.
* Sets the EVC's interrupt control register.

The function exits with a 1 if it cannot find the EVC board.

Called By: gos system
initialize

Routines Called: buserror
exit
printf
sys-framerate
sys mastersync
sysrup-off

Parameters: INT_4 *prate
INT_4 *ptime

Returns: none

2.13.46.2 sys framerate

The sys-framerate function sets the desired frame rate (10, 15, 30, or 60 Hz) in the
EVC's system control register. The frame rate set is based on the speed entered by the
operator on the command line (using the "s" argument) at startup. If no speed was
specified, the default selected by the initialize function is used.

The function call is sys_frame rate(prate, ptime), where:

prate is a pointer to the frame rate
ptime is a pointer to the frame time; this is calculated by sys frame_rate

If an invalid frame rate is specified in the call, sysframe-rate assigns a default of 30.
sysframerate also calculates the frame time based on the frame rate.
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Called By: sys_controlinit

Routines Called: printf

Parameters: INT_4 *prate
INT_4 *ptime

Returns: none

2.13.46.3 set leds

The setleds function displays a value on the EVC's LED display. This function is called
at the end of every frame during a simulation. It is also invoked through Gossip if the user
selects the I ("write into leds") option from the GT Hardware menu, reached through the
Gossip System menu.

The function call is set leds(value), where value is the value to be displayed on the

LED.

The EVC LED display can show any of the following values:

" Model count.
" Frame count.
" Local terrain frame count.
* Overload indicator (appears only if a system overload is detected)

The displaylights[] array in global memory contains flags that enable/disable each of these
counters to appear on the LED. The array is checked at the end of each frame to see which
counts are to be passed to setleds to display. The flags in display-lights[] can be changed
using the I ("set display lights flags") option on the Gossip System menu.

Called By: -display-lights

gos system

Routines Called: none

Parameters: INT_4 value

Returns: none

2.13.46.4 sysslave sync

The sys-slave-sync function synchronizes the CIG's frame interval with an external master
CIG. This function is called at startup if the local CIG is operating in a slave mode. Slave
mode is specified by entering the "S" argument on the startup command line.
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The function call is sys_slave_synco.

Called By: initialize

Routines Called: none

Parameters: none

Returns: none

2.13.46.5 sysmastersync

The sysmastersync function sets the local EVC to operate as the master frame interrupt.
This function is called at startup if the CIG is operating in master mode (the default).

The function call is sys_mastersynco.

Called By: initialize

sys_.ontrolnit

Routines Called: none

Parameters: none

Returns: none

2.13.46.6 getdtp_bank

The get-dtpbank function returns the number of the double buffer currently being used by
the Data Traversal Processor (DTP). The real-time software then sets the current
simulation buffer to the opposite buffer. (The real-time software and the DTP alternate
double buffers each frame. This provides the most recent data to the hardware while the
software updates the other buffer.) This function is called at the beginning of a new
simulation, and at the end of every frame during a simulation.

The function call is getdtpbankO.

The function obtains the bank number from the EVC's system control register. It returns
EOF if the use-evc flag is false, indicating that the EVC board has not been initialized.

Called By: _reset-model._pointers
initsimulation
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Routines Called: printf

Parameters: none

Returns: EOF
pevc->controlr & EVC_BANK

2.13.46.7 read evc control

The read_evc_control function returns the contents of the EVC's system control register
(pevc->control-r). This function is called through Gossip if the user selects the d ("display
EVC register") option from the GT Hardware menu, reached through the Gossip System
menu.

The function call is readevccontrolO.

The function returns the data in the control register as value. The value is sct to EOF if the
useevc flag is false, indicating that the EVC board is not initialized.

Called By: gos-system

Routines Called: printf

Parameters: none

Returns: value

2.13.46.8 write evccontrol

The writeevccontrol function writes a specified value to the EVC's system control
register (pevc->control_w). This function is called through Gossip if the user selects the c
("write into EVC frame rate control word") option from the GT Hardware menu, reached
through the Gossip System menu.

The function call is writeevccontrol(value), where value is the value to be written.

Called By: gos-system

Routines Called: printf

Parameters: INT_4 value
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Returns: none

2.13.46.9 write evc frame

The writeevc_frame function writes a specified value to the EVC's system frame register
(pevc->singleshot). This function is called through Gossip if the user selects the r ("write
into EVC single shot word") from the GT Hardware menu, reached through the Gossip
System menu.

The function call is writeevcframe(value), where value is the value to be written.

Called By: gossystem

Routines Called: printf

Parameters: INT_4 value

Returns: none

2.13.47 upstart.c

The upstart.c CSU contains the driver for the real-time software. The functions in this
CSU are:

" upstart
* upstartcleanup

2.13.47.1 upstart

The upstart function is the driver for the real-time applications software. It establishes
communication with the Simulation Host, reads a message, then calls the appropriate
function based on the system state requested in the message.

The function call is upstarto. upstart does the following:

• Calls startwatch to start the system timer.
" Initializes the localterrainwanted variable to TRUE.
* Calls poll-shutdown to see if a system shutdown has been requested.
• Processes each message received from the Simulation Host:

- Increments the packet buffer size; checks for packet buffer overflows.
- Calls cigsimio msg-in to write the message to a buffer (if message

recording or debug display is enabled).
- Processes the message according to its type (see table below).
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The following table summarizes the processing performed by upstart in response to each
valid message type it receives from the Simulation Host. The first column lists the
messages in alphabetical order. The second column briefly describes the purpose of the
message (in italics), then lists the major steps upstart performs to process the message.

Message from SIM Host Processing by upstart
MSGAMMO_DEFINE Defines ammunition maps.

Loads the specified ammo_map tables into memory.

MSGCIG_CrL Causes a transition to another performance state.
C DB SETUP Calls db_mccsetup with state set to C DB SETUP.
C_FILE_XFER Calls filescontrol with state set to CFILEXFER.
C_MCCSETUP Calls db_mcc_setup with state set to CMCCSETUP.
C_NULL No action.
C_STOP No action.
CTEST MODE Calls hwtest with state set to CTEST MODE.

MSGDR 11_PKTSIZE Specifies exchange packet parameters.
Outputs data from message to stdout; sets CIG and SIM
exchange packet sizes; validates local terrain chunk size
and message interval, and sets if valid; sets CIG
hardware type.

MSGEND Signals end of packet buffer.
Calls cigsimiomsgout to write outgoing message
packet to buffer if recording is enabled; calls
start watch; calls appropriate exchange.data routine
(through *exchangedata) to exchange packets.

MSG_PPMDISPLAYMODE Changes PPM display modes.
Calls msg.ppm displaymode.

MSGPPMDISPLAYOFFSET Changes PPM display offsets.
Calls msg-ppm display offset.

MSGPPMPIXELLOCATION Sets a new PPM pixel location.
Calls msg-ppm-pixel-location.

MSGPPMPIXELSTATE Turns PPM pixel processing on or off.
Calls msg-ppm-pixel-state.

Called By: none (task created and started at initialization time)

Routines Called: *exchange-data
cigsimiomsg_in
cigsimio msgout
db_mcesetup
file_control
GLOB
hw_test
msg.ppmdisplay-node
msg.ppmdisplay-offset
msg-ppm-pixellocation
msg-ppm-pixel-state
pollshutdown
printf
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startwatch
SYSERR

Parameters: none

Returns: none

2.13.47.2 upstartcleanup

The upstart-cleanup function deallocates the resources owned by the upstart task. This
function is called when a system shutdown is requested by the Gossip user. The function
is called via the *task_cleanup function pointer, which points to the cleanup routine's name
in the task table.

The function call is upstart cleanupo.

The function returns 1 if successful, or 0 if an error occurred.

Note: This function is not yet implemented. At the current time, it simply
returns a 1 if called.

Called By: pollshutdown (through *taskcleanup)

Routines Called: none

Parameters: none

Returns: 0
1
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2.14 Serial Device Input/Output (/cig/libsrc/libsio)

The Serial Device Input/Output CSC lets the Simulation Host write to a serial I/O device
during a simulation. Messages are used to open, write to, and close the device. This
feature can be used to record simulation-related data to a serial printer, or to drive a serial
device that performs sort sort of processing during the simulation.

A maximum of four serial devices can be open during one simulation. For each device, the
Simulation Host specifies the following:

" The device name. This is used to establish an output channel to the device.

" A unique identifier (0-3).

* The maximum number of frames to delay before actually sending data to the device.
This delay allows synchronization of data written to the device with outputs from
other parts of the system.

* The maximum number of characters to be written to the device during any given
frame.

Each write message specifies the following:

• The data to be sent.

* The identifier of the device to which the data is to be written.

" The number of frames to delay before writing the data. This delay must be less
than or equal to the ma_: ' um delay specified for the device.

All data to be written to a device is buffered in a local queue until the specified frame delay
expires. The queue is implemented as an array, with the array size set equal to the
maximum frame delay plus 1. Each element in a device's array contains the data to be
written to that device during a particular frame.

For example, a device with a maximum frame delay of 3 has an output queue array
containing four elements. When the Simulation Host sends a write message, a Serial
Device /O function determines (based on the message's frame delay) which element the
data is to be stored in. If it reaches the end of the array, it wraps back around to the first
element.

Current Frame
Pointeri

Element 1 Element 2 Element 3 Element 4

Messages with Messages with Messages with Messages with
frame delay=O frame delay-I frame dely,2 frame delay=3
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At the end of each frame, a tick function accesses the current frame's element in each
device's array, and writes all of the stored data to that device. The data in the element may
come from multiple write messages. The tick function then moves the current frame
pointer to the next element, for use during the next frame.

Current Frame
Point'i

Element 1 Elen2 Element 3 Element 4

Messages with Messages with Messages with Messages with
frame delay,,3 frame dlyO kamne delay.1 framne delay=2

As shown in Figure 2-18, the Serial Device Input/Output CSC consists of only one CSU,
sio.c. This CSU is described in this section.

Serial Device I/

sio.c

Figure 2-18. Serial Device Input/Output CSU

2.14.1 sio.C

The functions in the sio.c CSU handle all communication with the serial devices. These
functions are:

• sioinit
• sio_write
" sio_close
• sio-tick

2.14.1.1 sio init

The sioinit function opens a channel to a serial device. This function is called when the
Simulation Host sends a MSG_SIO_INIT message during the "prepare for simulation"
state. The message specifies the device name, an identifier to associate with the device, the
maximum frame delay, and the maximum number of characters to be written during any
one frame.
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The function call is sio init(msgp), where msgp is a pointer to the MSG_SIO_INIT
message.

sioinit does the following:

* Verifies that the identifier is valid.
0 Makes sure the specified identifier is not already in use by another open device.
* Opens the device in write-only mode.
* Allocates memory for an output queue for the device; the number of array elements

is set equal to one more than the maximum frame delay specified in the messag.
* Allocates memory for each queue element (one per frame); the size of each element

is set equal to the maximum number of characters per frame specified in the
message.

The function returns 0 if successful. If an error occurs, the function returns err set to one
of the following values:

14 (ESIODEVID) Invalid identifier.
15 (ESIOIDUSED) Identifier already assigned.
17 (ESIOOPEN) Error opening device.
18 (ESIOMEM) Insufficient memory for output queue.

Called By: dbmcc-setup

Routines Called: calloc
free
ifxopen
malloc

Parameters: MSG_SIOINIT *msgp

Returns: 0
err

2.14.1.2 sio write

The siowrite function places the data sent by the Simulation Host for a serial device into
the appropriate frame element of the device's output queue. This function is called when
the Simulation Host sends a MSG_SI_WRITE message. The message specifies the data,
the data length in bytes, and the frame delay.

Data from multiple write messages to the same device to be output during the same frame is
concatenated together.

The function call is sio_write(msgp), where msgp is a pointer to the MSG_SIOWRITE
message.

siowrite does the following:
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Makes sure the specified identifier is valid.
Makes sure the specified identifier is in use by an open device.

* Makes sure the specified frame delay does not exceed the device's maximum frame
delay.

• Makes sure there is room in the specified frame element for the additional data (i.e.,
that the maximum length per frame specified by the Simulation Host will not be
exceeded).

" Copies the data to the appropriate frame element in the device's output queue. If the
message's frame delay is 1, for example, the data is written to the next element after
the current one. When the end of the array is reached, siowrite wraps back around
to the beginning.

" Increments the character count for the selected queue element by the size of the new
data.

The function returns 0 if successful. If an error occurs, the function returns err set to one
of the following values:

14 (ESIODEVID) Invalid identifier.
16 (ESIOIDNOTUSED) No currently open device has this identifier.
20 (E_.SIOOVFLO) Output queue overflow.
21 (ESIOFRAME) Invalid frame delay.

Called By: process a msg

Routines Called: bcopy

Parameters: MSG_SIO_WRITE *msgp

Returns: 0
err

2.14.1.3 sio close

The sio_close function closes a channel to a specified serial device, and frees the memory
allocated to its output queue. This function is called if the Simulation Host sends a
MSG_SIO_CLOSE message, which is valid only during the "prepare for simulation" state.

The function call is sio.close(msgp), where msgp is a pointer to the MSG_SIO_CLOSE
message.

The function does the following:

* Makes sure the identifier is valid.
" Makes sure the device is currently open (i.e., that the identifier is flagged in-use).
- Frees the memory allocated to the device's output queue.
* Closes the channel to the device.
* Marks the identifier as not in-use.
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The function returns 0 if successful. If an error occurs, the function returns err set to one
of the following values:

14 (ESIODEVID) Invalid identifier.
16 (ESIOIDNOTUSED) No currently open device has this identifier.
22 (ESIOCLOSE) Error closing device.

Called By: dbmccsetup

Routines Called: free
ifx_close

Parameters: MSGSIOCLOSE *msgp

Returns: 0
err

2.14.1.4 sio tick

The siotick function writes the queued data to each open device. This function is called at
the end of every frame while the CIG is in the simulation state. All data queued for a given
device that has reached its specified frame delay is written to the device. Note that this data
may be from multiple messages.

The function call is sioticko. For each identifier that is flagged as in-use, siojtick does
the following:

* Determines whether the current frame element in the device's queue contains data to
write.

" Writes all data in the current frame element to the device.
" Resets the character count in the current frame element to 0.
• Increments the queue index (the pointer to the current queue element in the array)

for use the next frame.

The function returns 0 if successful. If a write error occurs, the function returns err set to
19 (ESIOWRITE).

Called By: msgend

Routines Called: ifx_write

Parameters: none

Returns: 0
err
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.2.15 Token Processing (/cig/libsrc/libtoken)

The Token Processing CSC functions are used to parse and process the data in the
subsystem configuration (subsys.cfg) file. This file, which is read at initialization time,
identifies the data files to be used for the simulation exercise.

The default subsystem configuration file is subsys.cfg. The Simulation Host can load a
different configuration file by sending a MSGFILE DESCR message with db req set to
DB_SUBSYS_0 oSUBSYSUBSYS_I. (The 0 or 1 identifies the backend.) Similarly, the
Simulation Host can load an individual database file by sending a MSGFILEDESCR
message with dbreq set to the appropriate file type.

Each subsystem (backend) has its own set of database files. An array indexed by
subsystem id is maintained for each file name. Separate functions are provided to set or
return each file name.

The files identified in subsys.cfg, and the MSGFILEDESCR messages that can be used
to specify them, are the following:

MSGFILEDESCR

File Name Array File Contents dbreq setting

databasejnameU Terrain database DB_SETUP_0
DBSETUP_1

de nme] Dynamic Elements Database DBDED SETUP_0
(DED) DBDEDSETUPI

final-lut name[] Final (2-D) lookup table DB_FINAL_LUT_0
DB_FINAL_LUT_1

3d lut name] 3-D lookup table DB 3D LUT_0
DB 3D LUT I

data_2djname 2-D overlay configuration data DB 2D DATA_0
DB 2D DATAI

esifajname] ESIFA textures DBESIFALOAD_0
DB ESIFA LOAD I

colorconfig_name- Color configuration data DBCOLORCFG_0
I I DB COLORCFGI

Figure 2-19 identifies the CSUs in the Token Processing CSC.
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Token Processing

lex.c

subsyscfgparse.c

Figure 2-19. Token Processing CSUs

2.15.1 lex.c

The functions in the lex.c CSU are lexical utilities used to parse the subsystem
configuration file. These functions are:

* settoken_file
" next.char
* scannumber
* next_token
* next_line
" swallow_token
" get-nexttoken
* geLcurrenttoken
* get-numbervalue
* get-string-value

The subsystem configuration file is composed of tokens followed by numeric or string
values. All recognized tokens are defined in the lex.h and keywords.h include files.

2.15.1.1 set token file

The settokenfile function gets the name of the subsystem configuration file and sets it for
the other Token Processing functions to use. It also initializes the work buffer and sets the
buffer size. This function is called at start-up if a subsys.cfg file is found. It is also called
if the Simulation Host sends a MSGFILEDESCR message with db req set to
DBSUBSYS_0 or DBSUBSYS_1.

The function call is set token file(file-ptr), wherefileptr is a pointer to the
subsystem configuration file.

Called By: db mccsetup
initialize
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Routines Called: none

Parameters: FILE *file_ptr

Returns: none

2.15.1.2 next char

The nextchar function fetches the next character from the file and sets a pointer
(input-char) to it. If the buffer is empty, next_char reads in a new buffer of data.

The function call is next charo.

If nextchar finds the end of the file, it sets the input character to -1 and sets the end-of-file
flag (ateof) to TRUE.

Called By: next_token
scannumber

Routines Called: fread

Parameters: none

Returns: none

2.15.1.3 scan-number

The scannumber function scans over a number and converts it to binary. This function is
called whenever the input character is a digit from 0 through 9.

The function call is scan numberO. The function converts the digit, then calls next-char
to get the next digit. It continues to convert each digit until it receives a character outside
the range 0 through 9.

Called By: nexttoken

Routines Called: next_char

Parameters: none

* Returns: none
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2.15.1.4 nexttoken

The nextjtoken function examines the current input character (or a string of consecutive
characters) and sets the variable token accordingly.

The function call is nexttokenO. The function does the following:

• Checks to see if the input character is a space; calls next-char to get another
character if it is.

* Examines the input character.
" If the input character is not a letter, sets token to the appropriate recognized token.

- In some cases, calls nextchar to determine to correct token (e.g., checks
for "=" after ">", and checks for a number after a minus sign).

- If the character is between 0 and 9, calls scannumber to convert it to
binary.

- If the character is -1 (next-char's signal for end-of-file), sets token to
tokenEOF.

" If the input character is a letter
- Puts the letter into an array.
* Calls next_char to get the next character and adds it to the array.
* Compares the array with the list of valid words.
• Keeps adding letters up to the maximum length allowed, looking for a

match.
* If a match is found, sets token to the matching word.
• If no match is found, sets token to tokenString.

Called By: getnexttoken
nextline
parse.subsysfile
swallowtoken

Routines Called: nextchar
scannumber
strcmp

Parameters: none

Returns: none

2.15.1.5 next line

The nextline function skips to the first token on the next line of the file. It calls
nexttoken until it finds a tokenEOL token, then calls nexttoken once more so token is set
to the first token on the following line.

The function call is next_lineo.
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Called By: none

Routines Called: nexttoken

Parameters: none

Returns: none

2.15.1.6 swallow token

The swallowtoken function checks that a particular token is present, then skips it by
calling next-token. This function is used to verify that the correct starting and ending
tokens are present in the file.

The function call is swallow token(tok), where tok is the token expected next in the
file.

swallowtoken returns 0 if the specified token was found. If a different token was found,
the function outputs an error and returns 1.

Called By: parse-subsysfile

Routines Called: geLstring-value
nexttoken
printf

Parameters: int tok

Returns: 0
1

2.15.1.7 getnext token

The get-next_token function calls next_token to read the next token from the file. It then
returns the new value of token.

The function call is get_nexttokenO.

Called By: parse-subsys_file

Routines Called: nexttoken
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Parameters: none

Returns: token

2.15.1.8 get currenttoken

The get-currenttoken function returns the current value of token.

The function call is get currenttokeno.

Called By: parse subsys_file

Routines Called: none

Parameters: none

Returns: token

2.15.1.9 getnumber value

The getnumber_value function returns the current value of tokennwn value. This value
is set by scannumber and nexLtoken. This function is used to get the subsystem
(backend) id specified in the configuration file.

The function call is get numbervalueo.

Called By: parsesubsys_file

Routines Called: none

Parameters: none

Returns: token_num_value

2.15.1.10 getstringvalue

The get-string-value function returns the current value of token_string value. This value
is set by next _token when parsing the command lines in the subsystem configuration file.
This function is used to determine which file name is being set, as well as to get the file
name.
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The function call is get stringvalueo.

Called By: parse-subsys._file
swallow_token

Routines Called: none

Parameters: none

Returns: token_string_value

2.15.2 subsyscfgparse.c

The functions in the subsysscfg-parse.c CSU are used to read the information in the

subsys.cfg configuration file. Routines are provided to get and set each file name.

The functions in this CSU are:

• initsubsysparser
• parse-subsys-file
" get-database-name
• get-ded-name
*get-final_lutname
* get_3dlutname
• getdata_2d_name
• getesifaname
" getcolorconfigname
• setdatabasename
• set-ded_name
• set_finallutname
• set_3d_lutname
• setdata_2dname
" set__esifaname
* set_color_configname

2.15.2.1 init subsysparser

The initsubsys,.parser function initializes the names of all database configuration files for
all backends to blanks. This function is called at startup, before the subsys.cfg file is
opened and processed. It is also called if the Simulation Host sends a
MSG FILEDESCR message with db req set to DBSUBSYS_0 or DBSUBSYS_1
(before opening and processing the file specified in the message).

The function call is init-subsysparsero.

Called By: dbmccsetup

initialize
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Routines Called: strcpy

Parameters: none

Returns: none

2.15.2.2 parsesubsysjfile

The parse.subsysfile function reads the subsystem configuration file and sets the database
file name variables with the file names specified in the file. This function is called at
system initialization time to read and process the subsys.cfg file It is also called if the
Simulation Host sends a MSGFILEDESCR message with db req set to
DBSUBSYS_0 or DBSUBSYS_1.

The function call is parse subsys fileo. The function does the following:

* Verifies that the file begins with the tokenstart and token-subsystem tokens.
• Calls getnumbertvalue to determine the subsystem (backend) id.
" Validates the subsystem id.
" Calls nexttoken to read each token in the file.

- Makes sure the token is followed by a file name.
- Copies the file name to the subsystem's element in the appropriate file name

array. s
" Stops processing when the tokenend token is found.

The function returns ERROR if the file format is invalid, an unknown token is found, a
token is not followed by a file name, or the subsystem id is invalid.

Called By: dbmccsetup
initialize

Routines Called: getcurrent_token
get_nexttoken
get numbervalue
get-string-value
nexttoken
printf
strcpy
swallowtoken

Parameters: none

Returns: I (ERROR)
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2.15.2.3 getdatabase name

The getdatqbasename function returns the name of the terrain database file for a specified
subsystem. Terrain database file names are stored in the database-name[] array, indexed
by subsystem id.

The function call is getdatabase name(subsys), where subsys is the backend id.

Called By: config-database
dbmccsetup
initialize

Routines Called: none

Parameters: int subsys

Returns: databasename[subsys]

2.15.2.4 getdedname

The geLdecLname function returns the name of the Dynamic Elements Database file for a
specified subsystem. DED file names are stored in the dedname[] array, indexed by
subsystem id.

The function call is get_dedname(subsys), where subsys is the backend id.

Called By: config-database
db_mcc_setup
initialize

Routines Called: none

Parameters: int subsys

Returns: ded-name[subsys]

2.15.2.5 getjinallutname

The getfinal lut-name function returns the name of the final (2-D) lookup table file for a
specified subsystem. Final lookup table names are stored in the final-lut name[] array,@ indexed by subsystem id.
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The function call is getfinal lut name(subsys), where subsys is the backend id.

Called By: dbmccsetup
initialize

Routines Called: none

Parameters: int subsys

Returns: final-lut-name[subsys]

2.15.2.6 get 3d lut name

The get_3dlutname function returns the name of the 3-D color lookup table file for a
specified subsystem. 3-D lookup table file names are stored in the lut_3dname[] array,
indexed by subsystem id.

The function call is get_3d lut name(subsys), where subsys is the backend id.

Called By: dbmcc_setup
initialize

Routines Called: none

Parameters: int subsys

Returns: lut_3dname[subsys]

2.15.2.7 getdata_2d name

The get-data_2d_name function returns the name of the 2-D overlay data file for a specified
subsystem. 2-D overlay database file names are stored in the data_2d_name[] array,
indexed by subsystem id.

The function call is get data_2d name(subsys), where subsys is the backend id.

Called By: dbmccsetup
initialize

Routines Called: none
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Parameters: int subsys

Returns: data_2d_name[subsys]

2.15.2.8 getesifaname

The getesifaname function returns the name of the ESIFA textures file for a specified
subsystem. Textures file names are stored in the esifaLname[] array, indexed by
subsystem id.

The function call is get esifaname(subsys), where subsys is the backend id.

Called By: db__mcc_setup

initialize

Routines Called: none

Parameters: int subsys

Returns: esifa-name[subsys]

2.15.2.9 get color configname

The getcolorsconfig-name function returns the name of the color configuration file for a
specified subsystem. Color configuration file names are stored in the colorsconfig-name[]
array, indexed by subsystem id.

The function call is getcolorconfigname(subsys), where subsys is the backend id.

Called By: dbmcc setup

initialize

Routines Called: none

Parameters: int subsys

Returns: colorconfig_name[subsys]

2.15.2.10 set database name

The setdatabase_name function sets the name of the terrain database file for a specified
subsystem in the database-name[] array. This function is called when the Simulation Host
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sends a MSG_FILE_DESCR message with db-req set to DBSETUP_0 or
DBSETUP_1.

The function call is set database name(subsys, name), where:

subsys is the backend id
name is the name of the file to be used

Called By: db_mccsetup

Routines Called: strcpy

Parameters: int subsys
char *name

Returns: none

2.15.2.11 set ded name

The seLded_name function sets the name of the Dynamic Elements Database file for a
specified subsystem in the ded_name[] array. This function is called when the Simulation
Host sends a MSG_FILE_DESCR message with dbreq set to DBDEDSETUP_0 or
DBDEDSETUP_I.

The function call is setdedname(subsys, name), where:

subsys is the backend id
name is the name of the file to be used

Called By: dbmccsetup

Routines Called: strcpy

Parameters: int subsys
char *name

Returns: none

2.15.2.12 set final lut name

The set-final lutname function sets the name of the final (2-D) lookup table tlle for a
specified subsystem in the fimallutname[] array. This function is called when the
Simulation Host sends a MSG_FILE_DESCR message with db req set to
DBFINAL_LUT_0 or DBFINALLUT_1.
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* The function call is set final lut name(subsys, name), where:

subsys is the backend id
name is the name of the file to be used

Called By: db_mcc_setup

Routines Called: strcpy

Parameters: int subsys
char *name

Returns: none

2.15.2.13 set 3d lut name

The set_3dlut-name function sets the name of the 3-D lookup table file for a specified
subsystem in the lut_3dname[) array. This function is called when the Simulation Host
sends a MSGFILE_DESCR message with dbreq set to DB_3DLUT_0 or
DB_3DLUT1.

The function call is set 3d Jut name(subsys, name), where:

subsys is the backend id
name is the name of the file to be used

Called By: dbmcc-setup

Routines Called: strcpy

Parameters: int subsys
char *name

Returns: none

2.15.2.14 set data 2d name

The setdata_2d_.name function sets the name of the 2-D overlay data file for a specified
subsystem in the data_2dname[] array. This function is called when the Simulation Host
sends a MSGFILEDESCR message with db req set to DB_2DDATA_0 or

*DB_2D DATA_I.

The function call is set data_2d name(subsys, name), where:
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subsys is the backend id
name is the name of the file to be used

Called By: db_mcc_setup

Routines Called: strcpy

Parameters: int subsys
char *name

Returns: none

2.15.2.15 set esifa name

The set_esifaname function sets the name of the ESIFA textures file for a specified
subsystem in the esifaname[] array. This function is called when the Simulation Host
sends a MSGFILEDESCR message with dbreq set to DBESIFALOAD_0 or
DBESIFALOAD_I.

The function call is setesifaname(subsys, name), where:

subsys is the backend id
name is the name of the file to be used

Called By: db_mcc_setup

Routines Called: strcpy

Parameters: int subsys
char *name

Returns: none

2.15.2.16 setcolor configname

The set_color_config name function sets the name of the color configuration file for a
specified subsystem in the colorconfig_name[] array. This function is called when the
Simulation Host sends a MSG_FILEDESCR message with db req set to
DBCOLORCFG_0 or DBCOLORCFG_1.

The A' ion call is setcolor_configname(subsys, name), where:

subsys is the backend id
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name is the name of the file to be used

Called By: db_mcc_setup

Routines Called: strcpy

Parameters: int subsys
char *name

Returns: none
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2.16 System Utilities (/cig/libsrc/libutil)

The System Utilities CSC contains a set of utility functions used throughout the real-time
software. These utilities provide the ability to do the following:

" Block-copy data.
" Open, read, and close file directories.
" Find fields in a file header.
* Find the latest version of a file with a given name.
" Convert S-format files into executable code.
* Perform VT100 graphics control.

Figure 2-20 identifies the CSUs in the System Utilities CSC.

System Utilities

blcopy.c

directory.c
findfield.c
findgtfn.c
sload.c
stdopen.c
vtlO0.c

Figure 2-20. System Utilities CSUs

2.16.1 blcopy.c

The blcopy function block-copies a specified number of bytes from one memory location to

another. For example, this function is used to copy data from AAM1 to AAM2.

The function call is blcopy(from, to, count), where:

from is a pointer to the source location
to is a pointer to the destination location
count is the number of bytes to be copied

Called By: _copy-reconfigurableviewports_section i

576



BBN Systems and Technologies GT100 RTSW CSCI

_moveload-modulestpto-quadbuffer
_update-second activeareamemory
activeareainit
init simulation

Routines Called: none

Parameters: int *from
int *to
int count

Returns: none

2.16.2 directory.c

The functions in the directory.c CSU are used to open, read, and close file directories.
These functions are:

* OpenDir
• ReadDir
* CloseDir
* GetFileName

2.16.2.1 OpenDir

The OpenDir function opens a directory in read-only mode.

The function call is OpenDir(dirname), where dirname is the name of the directory to be
opened.

If successful, OpenDir returns the directory description as desc. If the directory could not
be opened, OpenDir outputs an error and returns ERROR.

Called By: findfn

Routines Called: ifx-open
prmtf

Parameters: char *dimame

Returns: desc
-1 (ERROR)

577



BBN Systems and Technologies GT1OO RTSW CSCI

2.16.2.2 ReadDir

The Readbir function reads a specified entry from a specified directory.

The function call is ReadDir(desc, pde), where:

desc is the directory description returned from OpenDir
pde is a pointer to the entry to be read

The function returns RETOK if successful. It outputs an error and returns a 1 if the
specified entry could not be read or has never been used.

Called By: findfn

Routines Called: ifx_read
printf

Parameters: int desc
IFXDIRENTRY *pde

Returns: 0 (RETOK)

2.16.2.3 CloseDir

The CloseDir function closes an open directory.

The function call is CloseDir(desc), where desc is the description returned by OpenDir
for the directory.

Called By: findfn

Routines Called: ifx_close

Parameters: int desc

Returns: none

2.16.2.4 GetFileName

The GetFileName function extracts a file name from a directory entry.
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.The fu-.-tion call is GetFileName(pde, pfn), where:

pde is a pointer to the directory entry
pfn is a pointer to the file name

GetFileName puts the file name (including the extension, if any) in the location referenced
by pfn.

Called By: findfn

Routines Called: none

Parameters: IFXDIRENTRY *pde
char *pfn

Returns: none

2.16.3 find field.c (FindField)

The FindField function locates a specified header descriptor and returns its associated data
field. This function is used by mpvideoIoad to get information such as the file type and
file length from the GSP header.

The function call is FindField(ss, but), where:

ss is the field name to be found
bufis the header descriptor to be searched

FindField uses search to find the specified field, then parses it to find the data. It returns
the data as ps. ps is set to NULL if the field cannot be found.

Called By: mpvideo_load

Routines Called: search

Parameters: char *ss
char *buf

Returns: ps
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2.16.4 findgtfn.c (findfn)

The find_fn function finds the file that has the highest extension and whose name matches a
given character string. This ensures that the calling procedure loads the latest version of a
file.

The function call is find fn(compare, size, exact, filename), where:

compare is the name to be matched
size is the number of characters in the compare string
exact specifies whether or not the file name must match the compare string exactly
filename is a pointer to the file name found by findfn

findfn does the following:

" If an exact match is specified:
- Converts the compare string to uppercase.
- Tries to open a file with that name.
- If a match is found, puts the name infilename, outputs a message, and

closes the file.
- If no match is found, outputs a message and continues to search as if an

exact match had not been specified.
* If an exact match is not specified, or an exact match cannot be found:

- Converts the compare string to uppercase.
- Finds the directory name in the compare string.
- Calls OpenDir to open the directory.
- Allocates memory for a directory entry block to work in.
- Calls ReadDir to read each directory entry, looking for matching file names.

If a match is found, checks to see if the extension is greater than any
previous match found.

- If the extension is greater than any previous match, extracts the file name
(by calling GetFileName) and saves it.

- When all directory entries have been read, calls CloseDir to close the
directory.

- Frees the directory entry memory block.
- If a match was found, puts the name in filename and outputs a message.

The function returns TRUE if a match is found, or FALSE if no match is found. It returns
ERROR if the directory could not be opened or the working directory could not be
allocated.

Called By: fleainitcig-sw
gos 120tx
initialize
open-dbase
open-ded

Routines Called: calloc
close
CloseDir
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free
GetFileName
open
OpenDr
printf
ReadDir
strcat
strcmp
strcpy
strIen
strncmp
strncpy
toupper

Parameters: char *compare
hat size
BOOLEAN exact
char *filename,

Returns: 1 (TRUE)
0 (FALSE)
-1 (ERROR)

2.16.5 sload.c

The functions in the sload.c CSU are usw to convert a Motorola S-format file into
executable code. These functions are:

• sload
• get-record
• senddata
• checksum
" getzbinarydata
* get_char
" ctoi

2.16.5.1 sload

The sload function converts a Motorola S-format file into executable code. It reads data
from the disk in sector-sized chunks, breaks the ASCII down into record-sized lines, then
stores the binary data. This function is used to load the forcetask file.

The function call is sload(filename, offset, wsize), where:

filename is the file to be converted
offset is the amount to add to the binary data address
wsize is the size of the destination granularity: c (character) or w (word)

sload does the following:
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• Validates the value specified for wsize.
* Calls open to open the specified file.
• Calls getrecord to get each record from the file.
* Call checksum to perform a checksum on each record.

if the record is S7, S8, or S9, closes the file and returns OK.
* If the record is SO or S5, ignores it.
• If the record is S 1, S2, or 53, calls get.binary_address and senddata to collect the

addresses.

The function returns OK ff successful. It returns ERROR if the write size is invalid, the
file could not be opened, a record has a bad checksum, or an early end-of-file is detected.

Called By: bootforce

Routines Called: checksum
close
geLbinary-data
getchar
getrecord
open
printf
senddata

Parameters: char *f'lename
INT_4 offset
char wsize

Returns: 0 (OK)
-I (ERROR)

2.16.5.2 get-record

The get-record function fills a string buffer with exactly one Motorola S-format record.

The function call is get record(record), where record is the record to be read.
getrecord does the following:

* Calls get-char to get the first character from the record.
- If the character is 'S' (the leading character), ignores it.
- If the character is 'EOF' (end-of-file), returns a 0 and stops.
- If the character is anything else, stores it.

* Calls getchar to read the next three characters (the record type and byte count).
• Calls getibinary-data to get the byte count.
* Calls getchar to read the remaining bytes (based on the byte count).

The function returns the S-format byte count if successful. It returns 0 if there are no
records in the file.
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Called By: sload

Routines Called: get-binary-data
getchar
printf

Parameters: BYTE record[]

Returns: 0
byte-count

2.16.5.3 send-data

The senddata function writes ASCII record data to memory in ascending bytes from a
given start address.

The function call is senddata(address, cptr, count, wsize), where:

address is the initial load address (absolute S-format)
cptr is a pointer to the ASCII record characters
count is the number of characters to transmit
wsize is the size of the destination granularity: c (character) or w (word)

Called By: sload

Routines Called: getLbinaryjdata

Parameters: WORD address
char *cptr
INT_4 count
char wsize

Returns: none

2.16.5.4 check sum

The check_sum function verifies the checksum byte of an S-format record.

The function call is checksum(pointer, count), where:

pointer points to the record to be checksummed
count is the byte count

The answer returned by the function is 0 if the checksum byte is correct. A non-zero value
indicates a bad checksum.

583



BBN Systems and Technologies GT100 RTSW CSCI

Called By: sload

Routines Called: get-binary.data

Parameters: char *pointer
INT_4 count

Returns: answer

2.16.5.5 getbinarydata

The get-binary__data function receives a pointer to a character string and returns the binary
equivalent of the first specified number of characters.

The function call is get binarydata(cptr, count), where:

cptr is a pointer to the character string
count is the number of characters (starting from the beginning of the string) to be

converted

The result is returned as binarydata.

Called By: checksum
getrecord
senddata
sload

Routines Called: ctoi

Parameters: char *cptr
INT_4 count

Returns: binary-data

2.16.5.6 get-char

The get-char function returns the next available ASCH character from a sector-sized buffer.
If the buffer is empty, get-char reads the next sector from disk. If there is no next sector,
getchar returns EOF.

The function call is getcharO.
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Called By: get_record

Routines Called: read

Parameters: none

Returns: *bptr++
EOF

2.16.5.7 ctoi

The ctoi function converts a character to an integer, and returns the integer.

The function call is ctoi(c), where c is the character to be converted.

Called By: getbinaryjdata

Routines Called: none

Parameters: char c

Returns: c - '0'
c - 'A'+ 10

2.16.6 stdopen.c

The stdopen function opens the console as stdin (in read-only mode), stdout (in write-only
mode), and stderr (in write-only mode).

The function call is stdopeno.

This function is not currently used.

Called By: none

Routines Called: ifx open

Parameters: none

0 Returns: none
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2.16.7 VtlOO.c

The functions in the vtlOO.c CSU provide VT100 graphics control. These function are
used primarily by the Flea and Gossip menu handlers. The functions are:

*CUP
*sgr
*double-.top
*double-bot
*double-off
*blank
*save -cur
*restore-cur
*scrolLreg

2.16.7.1 cup

The cup function positions the cursor at a specified row and column.

The function call is cup(r, c), where:

r is the row

c is the column

Called By: derror
flea..agptjocations
fleaagptocations-main-menu
fleaagptswitches
fleaagpt-switches-main-menu
fieaLatp
fieaatp main-menu
fieabalopts
fleajbatopts_main_menu
flea-draw_2d
flea-graphics-test
flea-graphics test-main-menu
fleaprompt
flea_switches
flea -switches,_main -menu
flea~veh-control
fleaL-veh-control-main-menu
gosjlb-query
gosdbquery.menu
gos, main-menu
gosppmjjuery
gosppm..query--menu
gos...prompt
gossip-tick
host-if~debug-main menu
host-if-debug-menu
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host_if_disable_debugmsgs
host if displayenabled-msgs
host_ifenabledebug-msgs
hostlistmsgs
menuheader
model_demo
tick
tick_main_menu
tickppm
tick-ppmjenu
tick-ppm-menuheader
tickppmLupdatejinfo
tick-script
tick-scriptjmain_menu
update-menuheader

Routines Called: printf

Parameters: INT_4 r
INT_4 c

Returns: none

* 2.16.7.2 sgr

The sgr function is used for special graphics renditions.

The function call is sgr(v), where v is the row number.

This function is not currently used.

Called By: none

Routines Called: printf

Parameters: INT_4 v

Returns: none

2.16.7.3 double top

The double-top function represents double-wide, double-high for the top half of the
monitor screen.

The function call is double_top(s), where s is the starting line.
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This function is not currently used.

Called By: none

Routines Called: printf

Parameters: BYTE s

Returns: none

2.16.7.4 double bot

The doublebot function represents double-wide, double-high for the bottom half of the

monitor screen.

The function call is doublebot(s), where s is the starting line.

This function is not currently used.

Called By: none

Routines Called: printf

Parameters: BYE s

Returns: none

2.16.7.5 double-off

The doubleoff function returns to single-high and single-width. This reverses the effect
of doubletop and/or doublebot.

The function call is double offO.

This function is not currently used.

Called By: none

Routines Called: printf
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Parameters: none

Returns: none

2.16.7.6 blank

The blank function clears the screen from a given starting position.

The function call is blank(m), where m is the character position from which the screen is

to be blanked.

Called By: fleaagpt-ocations_main_menu
flea.agpt-switches,-maini-menu
fleaatpjnain-menu
fleabalopts
fleabaLopts-main-menu
flea..graphics-test-main-menu
flea~switches
flea-switches-main-menu
flea~veh-control
flea-veh-control-main-menu
gos,.-b-query
gosdb-query-menu
gos -main-menu
gos-ppl-query
gosppm-query-menu
gossipick
host-if debug-main menu
hostjifdisplay-enabled-msgs
host_list-msgs
model-demo
tick
tick-main-menu
tickppm
tickppm-menu
tick-script
tick-script..maini-menu

Routines Called: printf

Parameters: INT_4 m

Returns: none

2.16.7.7 save cur

The save-cur function saves the current cursor position.
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The function call is save curO. 0

This function is not currently used.

Called By: none

Routines Called: printf

Parameters: none

Returns: none

2.16.7.8 restore cur

The restore_cur function restores the cursor position to the location saved by save-cur.

The function call is restorecurO.

This function is not currently used.

Called By: none

Routines Called: printf

Parameters: none

Returns: none

2.16.7.9 scroll_reg

The scrollreg function sets the top and bottom boundaries of the scrolling region.

The function call is scrollreg(t, b), where:

t is the top of the scroll region
b is the bottom of the scroll region

This function is not currently used.

Called By: none
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Routines Called: printf

Parameters: 
INT_4
INT_4 b

Returns: none
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2.17 Viewport Configuration (/cig/Iibsrc/Iibvpt)

The Viewport Configuration CSC is responsible for initializing and building the
configuration tree before runtime. The configuration tree describes the relationship
between the physical components of the simulated vehicle and the location of the
viewports. The data used to set up the configuration tree is input via messages received
from the Simulation Host.

The configuration tree consists of the following:

* One root node, which marks the start of the configuration tree. This node contains
no data and must be the first node created.

* One or more matrix nodes, each of which contains a transformation matrix that
specifies rotation angles (heading, pitch, and roll) and translation values. The
matrices in all nodes in a traversal path of the tree are concatenated to generate the
view of the world for the viewport represented by that path. Matrix nodes are
designated as either dynamic (ones that are updated during the simulation) or static
(ones that do not change during the simulation).

* Zero or more conditional (branch) nodes, each of which branch into one of two
traversal paths based on a runtime condition. The node branched to if the condition
is true is the conditional node's "true child" and the node branched to if the
condition is false is the "false child." The branch values are stored in the system
view flags array. The branch values in effect at any given time in the simulation are
set via messages sent from the Simulation Host.

" Viewport parameters for each viewport. These parameters are the screen
resolution, viewing range, near plane, field-of-view angles, level-of-detail
multiplier, and aspect ratio (currently not used). Viewport parameters are
associated with the final node in each traversal path in the configuration tree.

Note that the same viewport may be defined multiple times, each with different
parameters. A conditional node enables a change to new viewport parameters
during the simulation.

* One or more sets of graphics path parameters for each viewport. A graphics path is
a window on a viewport. On a T backend, there is one graphics path per viewport.
On a TX backend, there are two or four graphics paths per viewport, depending on
the resolution. The graphics path parameters are used to load the hardware.

The structure of the configuration tree cannot be changed during runtime - all nodes and
viewport definitions must be created at CIG initialization time. However, various
parameters within the configuration tree do change during the simulation. Therefore, some
Viewport Configuration functions are called to update configuration tree structures during
runtime.

Specifically, messages can be used to update the following structures after the
configuration tree has been created:

* Dynamic matrices. The Simulation Host can provide a new matrix or a change
(e.g., rotation) to the current matrix.
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* Branch values for conditional nodes. Changing the branch values during a
simulation causes selection of a different traversal path and, typically, different
viewport parameters.

Certain viewport parameters (the level-of-detail multiplier and the field-of-view
angles). Although a message is available to change these parameters directly, it is
recommended that all desirable viewport parameter combinations be built into the
configuration tree and selected using branch values.

The configuration tree can contain a maximum of 64 nodes. Each node is referenced by a
unique index, which is used in messages sent to update the node during the simulation.
The root node is always assigned nodeindex 0. A node that has viewport parameters
attached to it must have a node_index between 1 and 31.

Every matrix node in the configuration tree must be defined in one of two formats: RTS4x3
(4 x 3 rotation translation scale) or HPRXYZS (3 x 3 scale heading pitch roll translation).
A matrix node's format can be redefined during the simulation.

The format of each of these matrix structures is as follows:

RTS4x3 (4 x 3 rotation translation scale)
The matrix format is:L rotation[O,0] rotation[0,1] rotation[O,2]

rotation[1,0] rotation[I,1] rotation[1,2]
rotation[2,0] rotation[2,1] rotation[2,2]
translation.x translation.y translation.z

where:
rotation is an angle in degrees
translation is a distance in meters

The typedef for this matrix structure is:

typedef struct {
REAL 4 rotation[3] [3];
R4P3D translation;
I RTS4x3_MTX;

HPRXYZS (3 x 3 scale heading pitch roll translation)
The matrix format is:

heading pitch roll
translation.x translation.y translation.z
scale.x scale.y scale.z
scale order heading order pitch order
roll order translate order

where:
heading = -yaw = -z rotation in degrees
pitch = x rotation in degrees
roll = y rotation in degrees
translation is a distance in meters
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scale is a scaling factor (used to enlarge or reduce matrices)
the order values specify the order in which the matrices are to be

concatenated

The typedef for this matrix structure is:

typedef struct j
REAL_4 heading;
REAL_4 pitch;
REAL 4 roll;
R4P3D translation;
R4P3D scale;
UNS 1 concatorder[5];
) RTS3x3_MTX;

A third matrix format, ROT2x1 (2 x 1 rotation), can be used to rotate a matrix along
one axis. Matrix nodes cannot be defined as this matrix format, although they can be
updated by it. The matrix format for ROT2xl is:

E cos (rot a ti on 0)  si n (ro ta tion 0)  - ]oainai

where:
rotation is the angle of rotation in degrees
rotation axis is the axis along which rotation is to occur: 0 (x), I (y), or 2 (z)

The typedef for this matrix structure is:

typedef struct ( I
REAL 4 cos rotation;
REAL 4 sin rotation;
UNS 1 rotation axis;
UNSI unused[3T;
) ROT2x1_MTX;

The functions in the Viewport Configuration CSC do the following:

• Create all configuration nodes, viewport parameter entries, and graphics path
entries, based on data received from the Simulation Host.

• Generate DTP-style matrices from the matrices provided by the Simulation Host.

* Generate DTP code for the overlays.

• Process the system view flags/branch values and load them into the T&C (Timing
and Control) board.

• Provide an interface to the Gossip user to test the viewport configuration process
without connection to a Simulation Host.

The configuration tree is built according to messages received from the Simulation Host.
To initiate this process, db.mcc-setup (in the Real-Time Processing CSC) calls the
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* cigsconfig function (in the CIG Configuration CSC). cigseonfig in turn calls the Viewport
Configuration functions to configure the nodes, viewports, and graphics paths.

Most of the CSUs in the Viewport Configuration CSC fall into one of the following
groups:

cnode * CSUs
Contain functions that operate on configuration nodes.

vpt * CSUs
rontain functions that operate on nodes that have viewport parameters attached to
them.

mtx * CSUs
C'ontain functions that perform matrix-specific operations.

path * CSUs
Contain functions that operate on graphics path parameters.

tst * CSUs
Contain functions useful for testing the viewport configuration process. These
include a routine that can be used to create the tree from data in an ASCII file
created offline.

u * CSUs
Contain the update functions used to actually modify the viewport objects. These
routines are called by the other Viewport Configuration CSUs.

Many of the function names are preceded with vpt_ followed by the CSU type. For
example, most of the functions that deal with configuration nodes begin with vptscnode.
Similarly, most of the update functions begin with vptupdate.

Figure 2-21 identifies the CSUs in Viewport Configuration. The functions performed by
these CSUs are described in this section.
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Viw o njfguation

be-stubs.c mtx-viewspacexc upath.c
cnode -child.c path.c u-rotations.c
cnodeget.c pathj- nit.c U..Yiewport.c
cnode-process.c path query.c u-xfrm.c
cnodequeryxc tray -treexc update-mtxxc
cnode -set.c tst-edebugxc updatejotac
flagoft.c tst -equery.c vpt~get.c
globs.c tst -ereadconfig.c vptjrocess.c
init -freexc tst_eupdatexc vptque'.c
Iinkvpt.c tst -treexc vptset.c
mtx concat.c tst treetrace.c vptupdate.c
mtx-dumpxc u-brmaskxc

Figure 2-21. Viewport Configuration CSUs

2.17.1 be-stubs.c

The functions in the be-stubs.c CSU are used to interface to the backend. These functions
are the following:

" be-querynum-paths
" flndbeid
" be-queryjuffer -offset
" be-qulm
* be.queryjnuper1mb-side
" vpt-mit~mode-on
" vptjnit-mode -off
* aamnfree

2.17.1.1 be query num paths

The be-query.num..paths function determines the number of graphics path required to
build a viewport. This function is called when viewport parameters are created for
configuration nodes.

The function call is be query_num_paths(vpt id, n_vpts, res-i, resj, numn_pi,
numpj, start p), where:
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vpt id is the viewport identifier
n_vpts is the number of viewports
res i is the number of pixels in each row (horizontal)
resj is the number of pixels in each column (vertical)
numpi is a pointer to the number of paths in the i direction
num_pj is a pointer to the number of paths in the j direction (currently always 1)
start p is a pointer to the starting path id

be-query-numpaths does the following:

" Calls find_beid to get the viewport's backend id.
* Calls backend-geLobjecLaddr to get the address of the backend.
* For a TX backend, sets the number of graphics paths to 1, 2, or 4 based on the

desired resolution and the number of viewports.
" For a T backend, sets the number of graphics paths to 1.
• Determines the start path id based on which backend the viewport is in, the type of

backend, and the resolution.
• Sets the remaining values.

The function returns SUCCEED if it is successful. It returns FAIL if the backend identifier
is invalid or the backend could not be found.

Called By: vpLvptLprocess

Routines Called: backendgetLobject-addr
* find be id

printf

Parameters: INT_2 vptid
INT_2 n.Ypts
INT_4 res-i
INT_4 res-j
INT_2 *num-pi
INT_2 *numpj
INT_2 *start-p

Returns: 1 (SUCCEED)
0 (FAIL)

2.17.1.2 find be id

The fimd_beid function, given a viewport id, returns the corresponding backend id. It
returns 0 if the viewport id is between 0 and 7, 1 if the viewport id is between 8 and 15,
and -1 (an error) if the viewport id is anything else.

The function call is find_beid(vpt), where vpt is the viewport id.

Called By: be-query-num-paths
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Routines Called: none

Parameters: INT_2 vpt

Returns: 0
1
-1

2.17.1.3 be querybuffer offset

The bequery-bufferoffset function returns the offset to the current double buffer. The
offset is 0 if DBO is current, or the size of the buffer (DBBUFSIZE) if DB 1 is current.

The function call is be query buffer offseto. The function returns the offset as
temp. If viewport initializationTinode (vptjinitmode) is TRUE, indicating that viewport
initialization is in progress, the function always returns 0.

Called By: concaLmtx
processvflags
process vppos
vptLupdate-all

vpLupdatejov
vpt-update__fovjod
vpLupdatelodrn
vpLupdate-near-plane
vptupdate-one-path
vpt-update-rez
vpLupdate._viewjrange
vptqactivevpt

Routines Called: none

Parameters: none

Returns: temp

2.17.1.4 be querydbO

The be-queryjdb0 function returns DBO.

The function call is bequerydbO0.

Called By: dtp-trav I
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Routines Called: none

Parameters: none

Returns: DBO

2.17.1.5 be-qulm

The be-qulm function returns database-specific load module data for a specified viewport.
The values it returns are the the inverse of the load module block width and the number of
load module blocks per side of active area memory.

The function call is bequlm(vptid, invImbwidth, Imb-per side), where:

vptid is the viewport id
inv 1mb width is a pointer to the uIverse of the width of a load module block
lmbperside is a pointer to the number of load module blocks per side of AAM

bequlm determines which backend the viewport is in, then puts the data into the locations
passed in the call.

Called By: dtp-trav2

Routines Called: none

Parameters: INT_2 vptLid
REAL_4 *invlmbwidth
REAL_4 *Imb_perside

Returns: none

2.17.1.6 bequery_Im per_1mb_side

The be-queryjm-per_mbside function returns the number of load modules on a side of a
load module block for a given database. This value is used for scaling when load module
blocking is enabled. Usually, the value is 1 for 3500-meter (non-blocked) databases and 2
for 7000-meter (blocked) databases.

The function call is bequeryIm per lmb side(vptid), where vptid is the
viewport id.

The function determines which database to query based on the viewport id, then returns the
result as temp.
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Called By: vpt-vpLprocess

Routines Called: none

Parameters: INT_2 vptjid

Returns: temp

2.17.1.7 vptinit modeon

The vpt initmodeon function sets the viewport initialization mode (vpt_init mode)
variable to TRUE. This variable indicates whether or not viewport configuration is in
progress. vptinitmodeon is called by cig-onfig before it starts building the
configuration tree.

The function call is vpt_initmode on(backend), where backend is the id of the
backend to be initialized.

The function also sets the initbackend variable to the specified bacikend.

Called By: cig-onfig

Routines Called: none

Parameters: INT_4 backend

Returns: none

2.17.1.8 vpt_init modeoff

The vpt init_mode_off function sets the viewport initialization mode (vpt initmode)
variable to FALSE. This variable indicates whether or not viewport configuration is in
progress. vptinitmodeoff is called by cigonfig after the configuration tree has been
built and the DTP compiler has finished.

The function call is vpt_init_modeoffO.

Called By: cig-config

Routines Called: none
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Parameters: none

Returns: none

2.17.1.9 aam free

The aam_free function is a dummy function that performs no action. This function is used
to <<TBD>>.

The function call is aam free(ptr), where ptr is the location to be freed.

Called By: vpt_treefree

Routines Called: none

Parameters: UNS_1 *Ptr

Returns: none

2.17.2 cnodechild.c

The functions in the cnodechild.c CSU are used to add branch and standard (matrix) child
nodes to the configuration tree at initialization time. These functions are:

* vptscnode-setbchild
• vptscnode-set stdchild

2.17.2.1 vpt cnode setbchild

The vptcnodesetbchild function adds branch child nodes (the children of branch nodes)
to the configuration tree.

The function call is vptcnode set bchild(new_node, parentnode,
truechild_flag), where:

new node is a pointer to the new child node
parent-node is a pointer to the child's parent node
truechild_flag indicates whether this is the branch node's true child or the false child

vptcnode_setbchild does the following:

" For a true child, puts the pointer to the child in the parent's true child slot, or
outputs an error if this slot is already filled.

* For a false child, puts the pointer to the child in the parent's false child slot, or
is outputs an error if this slot is already filled.
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Called By: vpt_cnodeprocess

Routines Called: printf
vpti_state_dcnode (in debug mode only)

Parameters: CONFIGURATIONNODE *newnode
CONFIGURATIONNODE *parentnode
UNSI truechild-flag

Returns: none

2.17.2.2 vpt-cnodesetstdchild

The vptcnodesetstdchild adds matrix child nodes (the children of matrix nodes) to the

configuration tree.

The function call is vptcnode set stdchild(new_node, parentnode), where:

new node is a pointer to the new child node
parent-node is a pointer to the child's parent node

vptcnode set stdchild does the following:

* If the parent's first child slot is empty, (i.e., the parent has no other children), puts
a pointer to the child in that slot.

• If the parent's first child slot is filled (i.e, the parent has at least one other child),
traverses down the parent node's sibling list. Puts a pointer to the new node in the
sibling pointer slot of the last sibling.

Called By: vptscnode-process

Routines Called: printf (in debug mode only)
vptistatedcnode (in debug mode only)

Parameters: CONFIGURATIONNODE *newnode
CONFIGURATIONNODE *parentnode

Returns: noie

2.17.3 cnodeget.c (vptcnodeget)

The vpt-cnodeget function allocates memory for a configuration node and returns a
pointer to that node. This function is called by vptscnode-process each time it adds a new
node to the configuration tree.
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The function call is vpt cnode get(nodeindex), where node-index is the index of the
node for which a pointeris to beretumed.

vptcnode-get does the following:

• Verifies that the node_index is valid and the array can hold another pointer.
Outputs an error if the node cannot be added.

" Calls vptigetptrscnode to make sure this node does not already have a pointer set
to it. Outputs an error if it has.

" Calls calloc to allocate memory for this configuration node.
- If memory is available, calls vpti-set-ptr cnode to add the pointer to the

node pointers allocation table (Gvptcnode-pointers).
- If not enough memory is available, outputs an error.

The function returns the pointer assigned to the node as cnode.

Called By: vptscnode-process

Routines Called: calloc
printf
vpti-get-ptrscnode
vpti-seLptricnode

Parameters: INT_2 nodeindex

Returns: cnode

2.17.4 cnode_process.c (vptcnode process)

The vptscnode-process function is responsible for placing all configuration node
information into the configuration tree. This function is called by cigsconfig when the
Simulation Host sends a MSGCREATECONFIGNODE message. Based on the node's
type, vptcnode-process calls the appropriate function to add the new node.

The function call is vpt cnodeprocess(node index, parent_index, node_type,
matrixtype, truechildflag, static mtx flag, branch_index, branchmask,
matrix, description), where:

node index is the unique index used to reference this node
parent index is the node_index of this node's parent node
node type is 0 (matrix node), 1 (branch node), or 2 (branch/matrix node - for future

expansion)
matrix type is 0 (HPRXYZS matrix) or 1 (RTS4x3 matrix); matrices cannot be defined

as 2 (ROT2xl matrix)
true_childflag is 0 (false child of a branch node) or 1 (true child of a branch node)
staticmtx flag is 0 (dynamic node, matrix will move in runtime) or I (static node,

matrix will not change during the simulation)
branch-index is the node's index into the branch value array (for branch nodes only)
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branch-mask is the node's branch mask (branch values for a branch node, values
controlling overlay placement for a matrix node)

matrix is the node's initial rotation matrix
description is a text string describing the node

vpt.cnode-process does the following:

* Calls vptscnode.get to get a pointer to the new node.
" Copies the node index, type, and description to the new node entry.
* If this is the root node (nodeindex = 0):

- Resets the vehicle_id.
- Calls vpt_root_init to initialize the root node, view positions array, and view

flags array.
- Returns the status returned by vpLrootinit.

* If this is a child node:
- Loads the parent index into the node entry.
- Calls vpti-getptrcnode to get the pointer for the parent node, and loads it

into the node entry.
- If the parent is a branch node, calls vpt_cnode set behild to add the new

child node.
- If the parent is a matrix node, calls vpt_cnode set stdchild to add the new

child node.
" If this is a matrix node:

- Calls vpt_cnode set matrix to generate the node's matrix and load it into
active area memory.

• If this is a branch (conditional) node:
- Calls vptcnode_set_branch to add the node's branch index and branch

mask, and to set a pointer to the view flags/branch value array.
" If this is a child of the root node (i.e., a world/hull matrix node):

- Assigns the next vehicle id and sets it in the node entry.
- Calls process-vppos to load the vehicle's current position.

The function returns SUCCEED if the node is added to the configuration tree successfully.
It returns FAIL if memory could not be allocated for the new node, or if one of the called
routines could not add the node for any reason.

Called By: cig-config
psconfigtreenode

Routines Called: printf
processvppos
strcpy
vpLcnode.get
vpt-cnode set bchild
vptcnodeset-branch
vpt-cnodeset-matrix
vpt_cnode_set_stdchild
vpt-rootinit
vpti-get-ptrcnode
vptistatedcnode (in debug mode only))
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Parameters: INT_2 node_index
INT_2 parentindex
UNSI node type
UNSI matrixjtype
UNSI true_childflag
UNSI staticrnxflag
UNSI branch_index
UNS_4 branchmask
MTXUNION *matrix
UNS_1 description[]

Returns: 1 (SUCCEED)
0 (FAIL)

2.17.5 cnodequery.c

The functions in the cnode-query.c CSU are used to read configuration node data. These
functions are:

• vptcnode-query
* vptscnode-qroot

2.17.5.1 vptcnodequery

The vptcnodequery function copies information from the configuration node structure to
a query structure. This function is used in testing only.

The function call is .vptcnode_query(cp, ci), where:

cp is a pointer to the configuration node
ci is a pointer to the information structure

vptscnode-query does the following:

• Initializes the query information structure.
° Puts all data from the configuration node (node index, parent index, matrix type,

etc.) into the query inf-rmation structure.

Called By: tst-treetrace
vptq-brvals
vptqcnout
vptqdynmtx

Routines Called: none

Parameters: CONFIGURATIONNODE *cp
VPTCNODEINFO *ci
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Returns: none

2.17.5.2 vptcnode_qroot

The vptsnode...qroot function returns a pointer to the root node, which it fids by calling
vpti-getLptr_cnode.

The function call is vpt-cnode_qrooto.

Called By: dtp-compiler
process__vflags
process.vppos
vptq-activept

Routines Called: vpti-getptrcnode

Parameters: none

Returns: vpti_get.ptrsnode(O)

2.17.6 cnodeset.c

The functions in the cnodeset.c CSU are used to add branch and matrix node parameters
to the configuration tree. These functions are:

* vpt_cnode set-branch
* vptcnode-set matrix

2.17.6.1 vptcnodeset_branch

The vptscnode set braich function sets the special parameters that pertain only to branch
(conditional) nodes. This function is called by vptcnode-process when adding a branch
node to the configuration tree.

The function call is vpt cnode setbranch(newnode, branch_mask,
branchindex), where:-

new node is a pointer to the new node's entry in the configuration tree
branch mask is the node's branch mask
branch-index is the index into the branch value array

vptcnode set branch does the following:

* Puts the node's branch mask into the node entry.
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* Determines the node's branch value pointer by using its node index to index into the
branch value array. (The address of this array is stored in the root node's branch
value pointer.)
Puts the node's branch value pointer into the node entry.

Called By: vpt-cnode-process

Routines Called: printf (in debug mode only)
vpti-get.-ptr_cnode
vpti_state_dcnode (in debug mode only)

Parameters: CONFIGURATIONNODE* newnode
UNS_4 branchmask
UNSI branchindex

Returns: none

2.17.6.2 vptcnodesetmatrix

The vpt_cnodeset_matrix function sets the special parameters required for matrix nodes,
generates the DTP matrix, and loads the matrix into active area memory. This function is
called by vptcnode-process when adding a matrix node to the configuration tree.

The function call is vpt cnode set matrix(new node, matrixtype,
static_mtx_flag, matrx, branch_mask), where:

new node is a pointer to the new node entry
matrix type is 0 (HPRXYZS matrix) or 1 (RTS4x3 matrix)
static_mtx_flag is 0 (dynamic node, matrix will move in runtime) or 1 (static node,

matrix will not change during the simulation)
matrix is the node's initial rotation matrix
branch mask is the noae's branch mask (used to indicate whether or not overlays are to

be displayed on the viewport)

vpt_cnode_setmatrix does the following:

" Puts the matrix type and static matrix flag into the new node's entry.
" Allocates memory for the matrix in the node.
• Allocates memory for the DTP matrix in active area memory.
• Makes a copy of the matrix.
* Allocates memory for a copy of the matrix (for dynamic matrices only), for use in

teirain feedback processing.
" Calls concat_mtx to generate the DTP-style matrix and load it into active area

memory.
* Puts the node's branch mask into the node entry.

The function returns SUCCEED if the matrix data was generated successfully. It returns
FAIL if memory could not be allocated for the node matrix, the DTP matrix, or the copy of
the dynamic matrix.
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Called By: vpt-cnode-process

Routines Called: aammalloc
calloc
concatLmtx
mtxcpy
printf
r4mat-dump (in debug mode only)
vpti_state dcnode (in debug mode only)

Parameters: CONFIGURATIONNODE* newnode
UNSi matrix-type
UNSI static mtx flag
UNS_4 branch-mask
MTXUNION *matrix

Returns: 1 (SUCCEED)
0 (FAIL)

2.17.7 flagoff.c

The flagoff function turns off all Viewport Configuration debug flags. This function is
called by cigconfig (in the CIG Configuration CSC) when it processes the CIG Control-
Stop message after the configuration tree has been built.

The function call is flagoffO. flagoff sets Gvptdtree_short to TRUE and sets the
following variables to FALSE:

* GvptLdmatrix
* Gvptdvptnode
" GvpLdpath
* Gvpt-dlodmult
* Gvptdcnode
* Gvptstate-dtproc
* Gvpt stateefillt
* Gvpt-stateedtpc

These variables are maintained using the functions in globs.c. For definitions of the
variables, see globs.c.

Called By: cig-config

Routines Called: vptiset-statedcnode
vptisetstate_dlodmult
vpti_set_state_dmatrix
vpti setstatedpath
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vpti set_statejdtproc
vpti-set_statedtreeshort
vpti-setstate-dvpmode
vpti setstateedtpc
vpti_setstateefillt

Parameters: none

Returns: none

2.17.8 globs.c (vpti_*)

The globs.c CSU contains functions that manage the global variables that keep track of
Viewport Configuration status. These functions can be used to obtain the current value of a
variable or to change the variable's setting.

The Viewport Configuration variables that can be managed using these routines are listed in
the following table.

609



BBN Systems and Technologies GT100 RTSW CSCI

Variable Type Description
Gvp-dcnode BOOLEAN If TRUE and if debug mode is enabled, status and

information messages are output when nodes are
_______________ ______________configured.

Gvpt-dlodmult BOOLEAN «<TBD . This variable is used by test routines
____ ___ ___ ____ ___ ________________ only.

Gvpt-dmatrix BOOLEAN If TRUE and if debug mode is enabled, status and
information messages are output when

_____________________________configuration node matrices are manipulated

Gvptjpath BOOLEAN If TRUE and if debug mode is enabled, status and
information messages are output when graphics

_______________________path parameters are configured.

Gvptjhtproc BOOLEAN If TRUE and if debug mode is enabled, status and
information message are output by cig-config as it
processes configuration messages, and by fill-tree
as it sets the graphics paths.

Gvptdtree-short BOOLEAN If TRUE, the information displayed through
Gossip for a configuration node is reduced. This
variable is used by test routines only.

Gvpt-Ovptnode BOOLEAN If TRUE and if debug mode is enabled, status and
information messages are output when viewport

____________ ___________parameters are configured.

GvpLedtpc BOOLEAN If TRUE and if debug mode is enabled, cig-conf ig
____________exits before calling dtps2ompiler.

Gvptefillt BOOLEAN If TRUE and if debug mode is enabled, cigsconfig
_______________exits before calling fill tree.

Gvpt-panel align BOOLEAN «<TBD

Gvpt-pathentry-index INT_2 The index of the current entry in the graphics path
___________________________________pointer table.

Gvp~vpt..entry-.jndex INT_2 The index of the current entry in the viewport
________________ _______________pointer table.

Gvptscnodepointers[ I CONFIGURATION- Array of pointers to all configuration nodes.
NODE _______________

Gvpt-path-pointers[]I GRAPICS_PATHL- Array of pointers to all graphics path parameter
_____________PARAMETERS entries.

Gvpcvpt-pointers[]I VIEWPORT-- Array of pointers to all viewport parameter entries.
___________PARAMETERS I__________I____

The routines in globs.c are summarized in the following table. The first column shows the
function's name and parameters. The second column describes the function's purpose.
The third column identifies the function(s) that call this routine. The functions are listed in
alphabetical order, not the order in which they appear in the globs.c file.
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globs.c Function Description Called By

vtcbange..pathi.entryjindex Sets Gvpt-patfr.entry-index to the vptjree~iit
(value) specified value.___________

vpti..change_vpentryjndex Sets GvpLvpLentry-index to the vpL-tree,-mit
(value) specified value.

vpd-get~pahpt...cnode Returns Gvpt-cnode..pointers none
(cnodeijndex) [cnode-ndex->view..param..pt->

path-parmptr. Returns 0 if
cnode index is invalid. __________

vpti..get...ptrspnode(index) Returns gosjocate, tstreetrace,
GvpL-cnode..pointers[indexl. vpL-vpLset, vpt-cnode..get.
Returns 0 if index is invalid. vptscnode.prcess.

yp(Lcnode.qroot,
vptcnode-se~branch,
vpL-cnode-linkvpt,
vpLupdate-mtx, vpLupdate-rot,
vpt-update-rask,
vpLupdate-one-path. vptree-free,
vpLrooLinit, vptq-dynmtx,
vptq-cnout, vptqscnptrs,

_____ ____ ____vptq-brvals

vpti-get-pt..path(index) Returns Gvptpath.Jpointers fill-tree, vptree-free, vptqgrptrs,
[index]. Returns 0 if index is vptq-grott

_________________ invalid. _ _ _ _ _ _ _ _ _ _

vptigetjntr _pt(index) Returns Gvpt..vpt...pinters [index]. vptmtee-free, tray tree, vptqyvpout,
Returns 0 if index is invalid. vptq-vpptrs, vptq-vptbrout,

___________________ ______________________vptq-activevpt

vptigeLvpqptrcnode Returns Gvpi~cnodc-.pointers vpt- update-all, vpL-update-fov,
(cnode.-index) [cnodeindex]->view..pararnptr. vpt-updatejov~jod,

Returns 0 if cnode-index is invalid. vpt-update..rez, vpt update, lodm,
vpLupdate..nmr.plane,

_____________________ _________________________vpL-update...iewjange

vpti incrementpath-entry_ Adds I to GvpLpath...entry-index. vpt-path-get
index 0 ___________________ ___

vpti-incremenL-vpt-entry.. Adds I to Gvpt-vpLentry-index. vpt vpt..get
indexO___________ _________ __

vptisetptr.cnode(index, ptr) Sets the specified index in vptsnode-get. vpLtree-free,
GvpL-cnode.pointersU to the vpLtree_mnit
specified pointer (ptr).

vptiset-ptr-ath(index, ptr) Sets the specified index in vpLuftreere vpLtreejinit,
Gvpt..patfr..pinters[] to the vpt-pjatW..get
specified pointer (ptr). __________

vpisetptr..ypt(index, ptr) Sets the specified index in vpLtre free, vpLtree-init,
GvpLvpt...pintersfl to the specified vpt-vpt..get

________________ pointer (ptr).__________

vptz-_set~statejdcnode(vaJue) Sets GvpLdcnode to the specified flagoff, vptree~init
value.

vpti_set~state_dlodrnult(value) Sets Gvpt-dlodmult to the specified flagoff, vpt-ree-init
value.

vpti set~state_dmatrix(value) Sets Gvpt-dmatrix to the specified flagoff, vpt-ree-imit
value.
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vpti set~state_dpath(value) Sets Gvptdpath to the specified fiagoff, vpLtree-init
value.

vpti set_state_dtproc(value) Sets GvpL-dtproc to the specified flagoff, vpt__reejmit
value.

vpti-set-state_dtree~short Sets GvpLdtree..short to the flagoff, vptjree~mit
(value) specified value. __________

vPti setstatedvptnode(value) Sets Gvpt-dvptnode the specified flagoff. vpLtree~mit
value.

vpti set-state~edtpc(value) Sets GvpL-edtpc to the specified flagoff. vptjree_mit
value.

vpti~set-state -efillt(value) Sets Gvpeflilt to the specified flagoff, vpt...tree-imit
value.

vpti set state...panelalign Sets Gvpt-panel-align to the vptjreejmit
(value) specified value. __________

vpti~statejdcnodeO Returns the value of Gvpt-dcnode. vpLcnode.process,
vptsnode-set-bchild,
vpL-cnode -set~stdchild,
vptsnode-set-branch,
vpt-pnode-set-matrix,
vptjxpdatejntx, vpLupdate-rot,
vpLupdaterinask,

_______________ _________________psonfigtreejiode, tst edebug.

vpti~state-diodmultO Returns the value of tat-edebug
________________Gvp~dlodmult.___________

vpti-statejdmatrixO Returns the value of Gvptdmatrix. concat-mtx, mtx-non-perspectve,
mtx-perspective,
old-mtx...prspective,

______________ ________________vpt-pattLupdate, tst edebug

vpti-statejpatho Returns the value of Gvpt~dpath. vpL-path-process, vpt-patkuquely,
vpt-path-setup, vpt-path.Jipdate,

_________________ ____________________tat edebug

vpti-state-dtrocO Returns the value of Gvpt~dtproc. cig-config, filLtree, tst edebug

vptL state-dtree-shortO Returns the value of tst-edebug, pr...ranch, prjnmatrix
Gvpt-dtree short. __________

vptLstate..dvptnodeO Returns the value of vpt..ptjrocess, vpt-vpL-set,
_____________GvpL-dvptnod. tat edebug, p- vewportstate

vptstateedatpco Returns the value of Gvpt..edtpc. cigsconfig. tsLedebug
vpti-state-efilltO Returns the value of Gvpt..efIllt. cig-config, tat edebug

vpti-state-paneLaligno Returns the value of vpt-path-process, vpt-pathupdate,
____________Gvpt-paeL align. tst edebug

-vpdtogstatejcnodeO Toggles the state of GvpL-dcnode. tat edebug

vpti-togstatej-lodmulto Toggles the state of Gvpt-dlodmult. 'tat, edebug

vpti togstateJimatfixo Toggles the state of Gvptjlrnatrix. tat_edebug

vpti-togstatejlpatho Toggles the state of GvpLdpath. tat edebug
vpti-togstate-dtprocO Toggles the state of Gvpt-dtproc. tat edebug

vptitogstate-dreshoto Toggles the state of tat~edebug
Gvpt-dtree short. __________
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vpttogstatedvpmodeO Toggles the state of GvpLdvptnode. 1 st_edebug
vpti-togstate~edtpcO Toggles the state of GvpLedtpc. tst edebug
vptitogstate efilltO Toggles the state of Gvpt-efillt. tstedebug
vpti-togstate-panel alignO Toggles the state of tst-edebug

Gvpt-panelalign.
vptival.pathkentryindexQ Returns the value of vptpathget

Gvpt.path.entry-index.
vptivalv.ptentryindex 0  Returns the value of vpLvptget

GvpLvpLentry index.

Called By: see above table

Routines Called: none

Parameters: see above table

Returns: see above table

2.17.9 init free.c

The functions in the init_free.c CSU are used to initialize and remove the viewport
configuration tree. These functions are:

• vpt rootinit
Svpt_tree_init
• vpLtreefree

2.17.9.1 vptroot init

The vptrootinit function allocates memory for the view positions and view flags/branch
value arrays. It also sets pointers in the root node to these arrays. This function is called
by vpLcnode-process when adding the root node (nodeindex = 0) to the configuration
tree.

The function call is vpt_rootinito. vpt-rootinit does the following:

• Gets the pointer to the root node.
* Stores a pointer to the view positions array in the root node's first child pointer

(which is otherwise unused).
* Allocates memory for the view positions array in the dynamic section of active area

memory.
" Stores a pointer to the branch value array in the root node's branch-value pointer.
• Allocates memory for the branch value array in the dynamic section of active area

memory.
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The function returns SUCCEED if the structures are allocated successfully. It returns
FAIL if it could not get a pointer to the root node or allocate memory for one of the arrays.

Called By: vpLcnodeprocess

Routines Called: aam_malloc
printf
vpti_geLptr_cnode

Parameters: none

Returns: 1 (SUCCEED)
0 (FAIL)

2.17.9.2 vpt treeinit

The vpttre_init function initializes all viewport configuration static variables and static
pointer lists. This function is called at system initialization time and when the Simulation
Host sends a CIG Control-Stop message to stop the simulation. It can also be invoked
through Gossip by selecting the 8 ("configtree init") option from the Gossip main menu, or
the I ("Tree Initialize") option from the Viewport Test menu.

The function call is vpttreeinito. vpttreeinit does the following:

" Sets the following global variables to FALSE:
- Gvptdmatrix
- Gvpt-dvptnode
- Gvpt-dpath
- Gvptdlodmult
- Gvpt-dcnode
- Gvpt-dtproc
- GvpLefillt
- GvpLedtpc

• Sets the following global variables to TRUE:
- Gvpt-dtreeshort
- Gvpt-panel.align

" Initializes the viewport parameters entry index and the graphics path parameters
entry index to 0.

* Sets the pointer to every configuration node to 0.
* Sets the pointer to every viewport parameter entry to 0
* Sets the pointer to every graphics path entry to 0.

Called By: gossip-tick
initialize
msgscigsctl
tst tree
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Routines Called: vpti-changepath-entryindex
vpti-changevpt-entryindex
vpti_seLptr_cnode
vpti_set_ptpath
vptisetptr_vpt
vpti-set-statejdcnode
vpti-set_state_diodmult
vpti-setLstatedmatrix
vptiseLstatedpath
vpti setstate-dtproc
vptiset_state_dtree_short
vpti-set_state_dvptnode
vpti-set-stateedtpc
vpti set_state_efilt
vpti-set_state-panel-align

Parameters: none

Returns: none

2.17.9.3 vpttreefree

The vpt-treefree function frees the memory allocated for all configuration nodes, viewport
parameters, and graphics path parameters. This function is called when the Simulation
Host sends a CIG Control-Stop message to stop the simulation. It is also called through
Gossip if the user selects the F ("Tree Free") option from the Viewport Test menu.

The function call is vpt_tree_freeO. vpttreefree does the following:

" For each configuration node:
- Gets the pointer to the node.
- If the root node, frees the view flags/branch value and view positions

arrays.
- Frees the allocated DTP matrix area.
- Frees the memory allocated for the node.
- Sets the node's pointer to 0.

" For each viewport parameter entry:
- Gets the pointer to the entry.
- Frees the viewing range, near plane, and lod multiplier.
- Frees the memory allocated for the entry.
- Sets the entry's pointer to 0.

• For each graphics path parameter entry:
- Gets the pointer to the entry.
- Frees the field-of-view vectors, perspective matrix, non-perspective matrix,

and resolution.
- Gets the pointer to the path.
- Frees the memory allocated for the path.
- Sets the entry's pointer to 0.

Called By: msg_cigtl
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tsttree

Routines Called: aam_free
free
vpti-get_ptrcnode
vpti-geLptr-path
vpti-getptr..vpt
vpti-seLptrcnode
vpti-setptrjpath
vpti-set-pt .vpt

Parameters: none

Returns: none

2.17.10 linkvpt.c (vptcnodeIinkvpt)

The vptscnodejlinkvpt function is responsible for setting a viewport node's pointer to the
correct index in the view positions array. This array contains one entry for each simulation
vehicle (currently only one). The array is pointed to by the root configuration node.

The function call is vptcnode Iinkvpt(vptnode, ptrvppos, index), where:

vptnode is a pointer to the viewport parameters node
ptrvppos is a pointer to the view positions array
index is the configuration node's index

vpt cnodelinkvpt does the following:

* Calls vptiget-ptr-cnode to get the pointer to the view positions array (stored in the
root nodT's first child pointer slot).

• Calls vptiget-ptrscnode to get a pointer to the specified configuration node.
* Sets the node's viewport parameters pointer to the specified viewport node.
* Matches the viewport with a hull/world (simulation vehicle) transformation matrix,

by finding the vel" le id in the view positions array. Currently, only one
simulation vehicle is supported, so there is only one element in the array.

The status returned by the function is 1 (SUCCEED) if it is successful, or 0 (FAIL) if the
configuration node pointer is NULL or the node index is invalid.

Called By: vpLvpt-process

Routines Called: vpti-geLptrcnode

Parameters: VIEWPORTPARAMETERS *vptnode
R4P3D **ptrvppos
INT_2 index
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Returns: status

2.17.11 mtxconcat.c (concatmtx)

The concatmtx function creates or updates the DTP matrix for a specified configuration
node, and places the matrix into active area memory. This function is called to generate and
load the initial matrix for each matrix node during viewport configuration. It is also called
to update dynamic matrices during the simulation if the Simulation Hosts sends any of the
following messages: MSG_ROT2xlMATRIX, MSGRTS4x3_MATRIX,
MSGHPRXYZSMATRIX, MSGTRANSLATION, MSGSCALE,
MSGIROTATION, or MSG_3ROTATIONS.

The function call is concat_mtx(config_node, pmtx), where:

confignode is a pointer to the configuration node
pmtx is the node's new matrix

concatmtx does the following:

* Verifies that the DTP matrix address is valid.
* If the matrix is defined as dynamic, finds the offset to the current double buffer and

finds the location in active area memory for the matrix.
* Unpacks the matrix sent from the Simulation Host.
• For an RTS4x3 matrix:

- Calls mtxcpy to copy the new matrix to AAM.
* For an ROT2xl matrix:

- Determines which axis the matrix is to be rotated along.
- Updates the matrix's rotation values in AAM.

• For an RTS3x3 (HPRXYZS) matrix:
Calls make4x3 to create the matrix, performing the concatenations in the
order specified in the message.

• If this is a dynamic matrix node, calls mtxcpy to copy the matrix to the
configuration node's entry for use in terrain feedback processing.

If successful, the function returns err code set to 1 (TRUE). If an invalid DTP matrix
address is detected, the function returns no value.

Called By: vpt_cnodeset matrix
vpt-update-mtx
vpt-update-rot

Routines Called: be-query-bufferoffset
cos
make4x3
mtxcpy
printf (in debug mode only)
r4mat-dump (in debug mode only)

* sin
TORAD
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vptistatedmatnix (in debug mode only)

Parameters: CONFIGURATIONNODE *config-node
MTXUNION *pmtx

Returns: errcode

2.17.12 mtxdump.c

The functions in the mtx_dump.c CSU can be used to dump a matrix to stdout. These
functions are:

• r4mat dump
* r8matdump

2.17.12.1 r4mat_dump

The r4matdump function dumps a matrix to stdout. This function is called only by test
routines or if debug mode is enabled.

The function call is r4matdump(str, mat), where:

str is a string to display (on stdout) to describe the matrix
mat is a pointer to the location in active area memory that contains the matrix

r4matdump first calls buserror to verify that the matrix address is valid. It then outputs
the matrix to stdout.

Called By: concatmtx (in debug mode only)
p-configtreenode (in debug mode only)
prmatnx
vpt-cnode set matrix (in debug mode only)
vpt.path-update (in debug mode only)
vptqscnout
vptq-dynmtx
vptq.grout

Routines Called: buserror
printf

Parameters: char *str
REAL_4 mat[4][31

Returns: none
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2.17.12.2 r8matdump

The r8mat_dump function dumps a matrix to stdout.

The function call is r8mat dump(str, mat), where:

str is a string to display (on stdout) to describe the matrix
mat is a pointer to the location in active area memory that contains the matrix

r8mat-dump first calls buserror to verify that the matrix address is valid. It then outputs
the matrix to stdout.

This function is not currently used.

Called By: none

Routines Called: buserror
printf

Parameters: char str
REAL_8 mat[4][3]

Returns: none

2.17.13 mtxviewspace.c

The functions in the mtx..viewspace.c CSU generate perspective view matrices for use by
the Polygon Processor, and non-perspective view matrices for use by DTP. These
functions are:

• mtxnon-perspective
" mtxperspective
* oldmtx-perspective

2.17.13.1 mtxnonperspective

The mtxnon-perspective function produces a view matrix without perspective for use by
the Poly Processor. This function is called when graphics path parameters are updated.

The function call is mtx_non_perspective(cos_i, sin_i, matrix), where:

cos i is the cosine of the graphics path
sin-i is the sine of the graphics path
nawrx is the destination matrix
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Called By: vpt-path_update

Routines Called: printf (in debug mode only)
vptistate_dmatrix (in debug mode only)

Parameters: REAL_4 cosi
REAL_4 sin_i
T_MATRIX matrix

Returns: none

2.17.13.2 mtx perspective

The mtxperspective function produces a view matrix with perspective for use by DTP.
When graphics path parameters are updated, this function is called (instead of
old-mtxperspective) if the Gvpt-panel-align variable is TRUE.

The function call is mtx perspective(thx, thy, I, J, zn, panein, paneli, scale,
matrix), where:

thx is the tangent of one-half the horizontal channel field of view divided by the number
of panels

thy is the tangent of one-half the vertical channel field of view
I is the number of horizontal pixels in the panel
J is the number of vertical pixels in the panel
zn is the distance to the near plane
paneln is the number of panels
paneli is the panel number (leftmost is 0)
scale is the scale factor used to scale matrices if load module blocking is enabled
matrix is the destination matrix

Called By: vpt-path-update

Routines Called: printf (in debug mode only)
vptistate dmatrix (in debug mode only)

Parameters: float thx
float thy
int I
int J
float zn
int paneln
int paneli
float scale
REAL_4 matrixf4] 3]
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Returns: none

2.17.13.3 old mtxperspective

The oldmtxperspective function produces a view matrix with perspective for use by
DTP. When graphics path parameters are updated, this function is called (instead of
mtx-perspective) if the Gvpt-panelalign variable is FALSE.

The function call is oldmtx perspective(itan_i, itanj, offx, off y, cosi,
sin_i, sc, matrix), where:

itan i is the inverse of the tangent of the field-of-view angle i (horizontal)
itanj is the inverse of the tangent of the field-of-view angle j (vertical)
off x is the horizontal offset
offy is the vertical offset
cos i is the cosine of the graphics path
sin-i is the sine of the graphics path
Sc is the scale factor used to scale matrices if load module blocking is enabled
matrix is the destination matrix

Called By: vpLpath_update

Routines Called: printf (in debug mode only)
vpti_state_dmatrix (in debug mode only)

Parameters: REAL_4 itan_i
REAL_ 4 itanj
REAL_4 off_x
REAL 4 off y
REAL_ 4 cosl
REAL_4 sin_i
REAL_4 sc
T_MATRIX matrix

Returns: none

2.17.14 path.c

The functions in the path.c CSU set and update graphics path parameters. These functions
are:

Svplpath-process
Svptpath-update
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2.17.14.1 vptpathprocess 0
The vpt.pathprocess function initializes the fov-related fields in the graphics path
parameters and the viewport parameter entries. This function is called when a node with
viewport parameters is first defined and when it is updated.

The function call is vpt_path_process (graphicspath, num of paths_i,
num-of-pathsj, vptrez, vptfov, offset), where:

graphics_path is a pointer to the graphics path parameters
nwnofpathsi is the number of paths in the i direction
nwnof pathsj is the number of paths in the j direction
vpt rez is the viewport's resolution
vptJfov is the viewport's field of view
offset is the offset to the current double buffer

vpLpath-process processes each graphics path in turn. For each path, it does the
following:

• Divides the field of view and resolution by the number of paths.
" Calculates and sets the path's field-of-view vectors.
• If panel alignment is enabled, sets the path's panel align value.
• Sets the path's resolution.
" Calculates the path's center.
" Calls vpt-path.update to set the dynamic values in each path.

The function returns SUCCEED if it is successful. It returns FAIL if vpt-path-update
could not update the path parameters.

Called By: vpLupdate

Routines Called: printf (in debug mode only)
tan
TORAD
vpt-path-update
vpti state-dpath (in debug mode only)
vptistatepanelalign

Parameters: GRAPHICS_PATHPARAMETERS *graphics path
INT_2 num-of-paths-i
INT_2 num of paths_.j
141J vpt rez
R4IJ vptjfov
UNS_4 offset

Returns: I (SUCCEED)
0 (FAIL)
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2.17.14.2 vpt pathupdate

The vptpath_update function updates a graphics path's matrices, field-of-view vectors,
and screen constants for DTP. This function is called after the path parameters are
initialized.

The function call is vptpathupdate(graphicspath, offset), where:

graphicspath is a pointer to the graphics path
offset is the offset to the current double buffer

vpt-path-update does the following:

* Verifies that all of the graphics path parameters are present.
• Calculates the inverse of the tangent of the fov angles.
* Calculates the cosine and sine of the graphics path center.
* Calls mtxnon.perspective to build a non-perspective view matrix for DTP.
* Sets the DTP commands for processing of the perspective matrix.
* Calls mtx perspective (if panel alignment is enabled) or old_mtx_perspective (if

panel alignment is not enabled) to build a perspective view matrix for the Poly
Processor.

* Sets the path's field-of-view vectors.
* Sets the path's screen resolution constants.

* The function returns SUCCEED if the graphics path is updated successfully. It returns
FAIL if any of the graphics path's pointers are NULL.

Called By: vpt-path-process
vpt-update-onepath

Routines Called: atan
cos
mtx-non-perspective
mtx-perspective
oldmtx-perspective
printf
r4mat-dump (in debug mode only)
sin
tan
TORAD
vpti_state_dmatrix (in debug mode only)
vpti-statedpath (in debug mode only)
vpti state-paneLalign

Parameters: GRAPHICSPATHPARAMETERS *graphics-path
UNS_4 offset

Returns: 1 (SUCCEED)

623



BBN Systems and Technologies GT100 RTSW CSCI

0 (FAIL)

2.17.15 path init.c

The functions in the pathinit.c CSU allocate, initialize, and set up graphics path data for
configuration nodes that have viewport parameters. These functions are:

Svptpath-get
* vpt-pathinit
* vpt-path-setup

2.17.15.1 vptpath get

The vptpath-get function allocates memory for the graphics path parameters node and sets
the pointers in the path pointer table. This function is called whenever a new viewport
parameters node is defined.

The function call is vptpathget(num_paths), where num_.paths is the number of
graphics paths required.

vpt-pathget does the following:

* Verifies that the array will hold another pointer.
* Allocates memory for the number of graphics paths specified.
* Verifies that the memory was allocated.
* Adds the entry to the Gvpt-pathpointers[] table.
• Increments the path entry index.
• Sets up the graphics path sibling pointers (each points to the next path).

If successful, the functions returns a pointer to the first graphics path structure as gp.

Called By: vpt-path-setup

Routines Called: calloc
printf
vpti increment-path-entry-index
vpti-set-ptr-path
vpti~valpath entry index

Parameters: INT_2 num-paths

Returns: gp
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2.17.15.2 vptpath_init

The vpt-pathjnit function allocates DTP memory for the perspective matrix, non-
perspective matrix, field-of-view vectors, and screen constants. This function is called
whenever a new viewport parameters node is defined.

The function call is vpt.path init(graphicspath), where graphics-path is a pointer to
the graphics path parameters.

vpt.path-init does the following:

" Allocates memory for the perspective matrix.
* Allocates memoiy for the non-perspective matrix.
" Allocates memory for the field-of-view vectors.
" Allocates memory for the resolution.
* Verifies that memory was allocated for all of the structures.

Called By: vpLpath-setup

Routines Called: aammalloc
printf

Parameters: GRAPHICSPATHPARAMETERS * graphics-path

Returns: none

2.17.15.3 vptpathsetup

The vpt-path-setup function allocates and initializes graphics path nodes, sets pointers to
the viewport node, and sets the path id and sibling pointers. This function is called
whenever a node with viewport parameters is added to the configuration tree.

The function call is vpt path setup(viewport, vpt pathparam ptr,
numofpathsi, num_ ofp'athsj, startpath_id), where:

viewport is a pointer to the viewport parameters
vpt_path_paran.ptr is a pointer to the graphics path parameters
nwoff.aths i is the number of paths in the i direction
num-_of_pahs_j is the number of paths in the j direction
start_pathid is the number of the first path in the structure; this varies by type of

backend

For each graphics path entry in the structure, pt-path-setup does the following:

& Calls vpt-pathget to allocate memory for the graphics paths and get a pointer to the
first path structure in the group.

• Sets the viewport pointer to point to the first path.

625



BBN Systems and Technologies GT100 RTSW CSCI

* Calls vpt-pathinit to allocate memory for the matrices, fov vectors, etc.
* Sets the graphics path pointer to point to the viewport.
" Sets the graphics path's path id to the start path id.

The function always returns SUCCEED.

Called By: vptvpt-set

Routines Called: printf (in debug mode only)
vpt-path-get
vpt-pathkinit
vpti statedpath (in debug mode only)

Parameters: VIEWPORTPARAMETERS *viewport
GRAPHICSPATHPARAMETERS

**vptpath-param-ptr
INT_2 num_of-pathsi
INT_2 num_oLpaths-j
INT_2 startpath-id

Returns: 1 (SUCCEED)

2.17.16 pathquery.c (vptpathquery)

The vpLpath-query function copies graphics path node information (path id, field-of-view
vectors, resolution, screen constants, etc.) to a query structure. This function is used in
testing only.

The function call is vptpathquery(gp, pi), where:

gp is a pointer to the graphics path parameters
pi is a pointer to the query structure

vpt-path-query zeroes out the query structure before copying the data to it.

Called By: vptq-grout

Routines Called: printf (in debug mode only)
vpti-statedpath (in debug mode only)

Parameters: GRAPICSPATHPARAMETERS *gp
VPTPATHINFO *pi

Returns: none
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2.17.17 tray tree.c

The tray_tree function traverses up each viewport node and sets up a branch array for each
viewport. This array can be used to determine which viewports are active at any given
time.

The function call is travtreeO.

Called By: cig-config
tst-equery

Routines Called: printf
vpti-get-ptrivpt

Parameters: none

Returns: none

2.17.18 tst edebug.c

The tst_edebug function reports the state of all Viewport Configuration debug flags and lets
the Gossip user toggle them. This function is called if the user selects the 1 ("Change
debug switches") option from the Viewport Test menu.

The function call is tst edebugo. tstedebug displays the Current Debug Switches menu
showing the current state of each debug flag. (The function calls the vpti state_* functions
to determine the current states.) The user can select an option from the menu to toggle the
state of the corresponding flag.

The following table identifies the options on the Current Debug Switches menu and shows
the steps performed by tst_edebug in response to each selection. For definitions of the
variables referenced here, see globs.c.
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Current Debug Switches Menu Processing by tstedebug
Option______________________

1 Debug Matrix Calls vptijtogstate dmatrix to toggle Gvptdmatrix.
2 Debug Viewport Node Calls vptijtogstate-dvptnode to toggle Gvpt-dvptnode.
3 Debug Path Calls yai~r.gstate.dpath to toggle Gvpt-dpath.
4 Debug Config Node Calls vpti-jogstate dcnode to toggle Gvpt dcnode.
5 Debug LOD Calls vpti-togstate diodmult to toggle GvpL-dlodmult.
6 Short tree debug Calls vptuogstate-dree-short to toggle

Gvpt-dtree-short.
7 Tire proc debug Calls vptitogstate dtproc to toggle GvpLdtproc.
8 Exit at fill tree Calls vptittogstate efillt to toggle Gvpt eflilt.
9 Exit at dtp comp Calls vpti-togstate edtpc to toggle Gvptedtpc.
a Panel alignment Calls vpti-togstate-panel-align to toggle

___________________________Gvpt-panel align.

x Exit this menu Exits.

Called By: tst-tree

Routines Called: printf
scanf
vpti-state-dcnode
vpti-state-diodmult

viii tedpath
vpt-sttedtproc

vpti-saedtree -short

vpti-state-dpnelg
vptijostate_dcnd
vptitostate diodmult
vptUtoStatepdmeatrig
vpti -togstate-dpath
vpti-togstate-dpocml
vpti togstate dmre sor
vpti togstate-dpatno

vpti -togstate-.edtpc
vpti-togstate-efilit
vpti jogstate-panel align

Parameters: none

Returns: none
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2.17.19 tst-equery.c

The functions in the tst.equery.c CSU let the Gossip user query (view) the data in any
configuration node, viewport parameters, or graphics path parameters structure. These
functions are:

* tsLequery
* vptqgrptrs
• vptqypptrs
" vptqscnptrs
• vptq-brvals
• vptq-activept
" vptq.vptbrout
" vptq-dynmtx
• vptq_cnout
* vptqvpout
* vptqgrout

The tst-equery function presents a menu from which the user selects the type of data to
view. Each vptq_* function displays a specific type of data.

2.17.19.1 tst-equery

The tst-equery function presents a menu to the Gossip user to allow viewing of
configuration tree node data, viewport parameters, and graphics path parameters. This
function is called if the user selects the 2 ("Query mode") option from the Vi'wport Test
menu.

The function call is tstequery. The following table identifies the options supported by
tst-equery, and shows the steps performed by tstequery for each user selection.
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Query Mode Menu Option Processing by tst_equry j
? Display options Displays this menu.
1 Show confignode pointers table Calls vptq__nptrs.
2 Show viewport pointers table Calls vptqyvpptrs.

3 Show graphics path pointers table Calls vntqgrptrs.
4 Query confignode given table offset Calls vptqcnout.
5 Query viewport given table offset Calls vptqvpouL

6 Query graphics path given tabh, offset Calls vptq.grout.
7 Show branch node info Calls vptq-brvals.

8 Show matrix node info Calls vptq-dynmtx.
9 Show viewport branch mask info Calls vptq-vptbrout.
A Compute active viewports Calls vptqactivevpL
B Call trav tree Calls trav-tree.
X Exit this menu Exits.

Called By: tsttree

Routines Called: printf
scanf
tray_tree
vptqactivevpt
vptq brvals
vptq_cnout
vptq_cnptrs
vptq-dynmtx
vptq.grout
vptq-grptrs
vptq.vpout
vptq_vpptrs
vptq-vptbrout

Parameters: none

Returns: none

2.17.19.2 vptqgrptrs

The vptqgrptrs function displays the graphics path pointers for each node with viewport
parameters. This function is called if the Gossip user selects the 3 ("Show graphics path
pointers table") option from the Query Mode menu.

The function call is vptq_grptrso.
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Called By: tst-equery

Routines Called: printf
vpti-get_ptr-path

Parameters: none

Returns: none

2.17.19.3 vptqvpptrs

The vptq_vpptrs function displays the viewport node pointers for every node with viewport
parameters. This function is called if the Gossip user selects the 2 ("Show viewport
pointers table") option from the Query Mode menu.

The function call is vptqvpptrsO.

Called By: tsLequery

Routines Called: printf
vpti-getptrvpt

Parameters: none

Returns: none

2.17.19.4 vptq cnptrs

The vptq-cnptrs function displays the configuration node pointers for all nodes in the
configuration tree. This function is called if the Gossip user selects the 1 ("Show
confignode pointers table") option from the Query Mode menu.

The function call is vptqcnptrso.

Called By: tst-equery

Routines Called: printf
vpti-get-ptrcnode

Parameters: none
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Returns: none

2.17.19.5 vptq-brvals

The vptqibrvals function displays information on all branch (conditional) nodes in the
configuration tree. The displayed shows each node's node index, branch mask, branch
index, current branch value, and description. This function is called if the Gossip user
selects the 7 ("Show branch node info") option from the Query Mode menu.

The function call is vptq..brvalsO.

Called By: tst-equery

Routines Called: printf
scanf
vpt cnode-query
vpti-get-ptrcnode

Parameters: none

Returns: none

2.17.19.6 vptqactivept

The vptq activept function determines the node index and viewport id of each viewport that
is currently active, using the array created by travtree. This function is called if the
Gossip user selects the A ("Compute active viewports") option from the Query Mode
menu.

The function call is vptqactivept0.

Called By: tst-equery

Routines Called: be.query-bufferoffset
printf (in debug mode only)
vpt-cnodeqroot
vpt-get-ptr.vpt

Parameters: none

Returns: none
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2.17.19.7 vptq vptbrout

The vptq_vptbrout function displays branch mask information for each viewport node.
The display shows each node's viewport id, node index, and branch value status. This
function is called if the Gossip user selects the 9 ("Show viewport branch mask info")
option from the Query Mode menu.

The function call is vptqvptbroutO.

Called By: tstequery

Routines Called: printf
scanf
vpti-get-ptrvpt

Parameters: none

Returns: none

*2.17.19.8 vptqdynmtx

The vptqdynmtx function displays matrix information for every configuration node
defined as a dynamic (changeable) matrix node. The display shows each node's matrix
type, description, and current matrix. This function is called if the Gossip user selects the
8 ("Show matrix node info") option from the Query Mode menu.

The function call is vptqdynmtxo.

Called By: tstequery

Routines Called: printf
r4mat__dump
scanf
vpt-cnode-query
vptiget-ptrscnode

Parameters: none

Returns: none
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2.17.19.9 vptq-cnout

The vptq-.cnout function displays detailed information describing a specific configuration
node. The user is first prompted for the configuration node pointer. The display includes
the node's index, parent index, matrix type, branch index, sibling and child pointers,
matrix, etc. This function is called if the Gossip user selects the 4 ("Query confignode
given table offset") option from the Query Mode menu.

The function call is vptq cnoutO.

Called By: tstequery

Routines Called: printf
r4mat dump
scanf
vptcnode query
vpti-get-ptrcnode

Parameters: none

Returns: none

2.17.19.10 vptqvpout

The vptq.vpout function displays detailed information describing a specific viewport node.
The user is first prompted for the viewport parameters pointer. The display includes the
node index, viewport id, field-of-view parameters, level-of-detail parameters, resolution,
near plane, viewing range, etc. This function is called if the Gossip user selects the 5
("Query viewport given table offset") option from the Query Mode menu.

The function call is vptq_vpoutO.

Called By: tsLequery

Routines Called: printf
scanf
vpt-vpLquery
vpti-get-ptr..ypt

Parameters: none

Returns: none
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2.17.19.11 vptqgrout

The vptqgrout function displays detailed information describing a specific graphics path.
The user is first prompted for the graphics path pointer. The display includes the path id,
viewport id, panel alignment setting, field-of-view angles, screen resolution, vector data,
screen constants, etc. If the node has a sibling, the user is given the option of dumping the
sibling's data also. This function is called if the Gossip user selects the 6 ("Query graphics
path given table offset") option from the Query Mode menu.

The function call is vptqgroutO.

Called By: tstequery

Routines Called: printf
r4mat dump
scanf
vpt-path-query
vpti-getptr-path

Parameters: none

Returns: none

2.17.20 tstereadconfig.c

The functions in the tstereadconfig.c CSU support building a configuration tree from an
ASCII file created offline. These functions accommodate testing the viewport
configuration process without connection to a Simulation Host.

The functions in tstereadconfig are:

" tstereadconfig
• p-configtree-node
" p.viewport_state
• p-overlay-setup
* setup_pterrainfeedback
" p-terrain-feedback

The messages (commands) that can be included in the ASCII configuration file are defined
in the vpi msgs.h file. These are not the same messages as those used by the Simulation
Host to define a viewport configuration tree.
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2.17.20.1 tst-ereadconfig

The tstereadconfig function reads and processes an ASCII viewport configuration file
created offline. This function is called if the Gossip user selects the "Read configuration
file and process" option from the Viewport Test menu.

The function call is tst-ereadconfigO. tst-ereadconfig does the following:

* Prompts the user to enter the name of the configuration file to be processed.
* Opens the specified file.
* Reads a line from the file into a command buffer.
• Processes the message in the command buffer as follows:

STARTCONFIGTREE NODE - Calls psconfigtreenode.
STARTVIEWPORTSTATE - Calls p-yiewport-state.
STARTOVERLAYSETUP - Calls p-overlay-setup.
STARTTERRAIN_FEEDBACK - Calls setup-p-terrainfeedback.
STARTTERRAINFEEDBACKPOINTINIT - Calls p-terrainfeedback.

• When an END message is detected, closes the file.

The function exits with a 1 if the specified file cannot be opened.

Called By: tsttree

Routines Called: exit 0
fclose
fopen
fscanf
p-configtreenode
p.overlay-setup
p-errainfeedback
p-yiewporLstate
printf
scanf
setuppterrain_feedback
strcmp

Parameters: none

Returns: none

2.17.20.2 pconfigtreenode

The psconfigtreenode function handles the creation of all configuration nodes specified in
the ASCII viewport configuration file. It builds a Simulation Host-type message, then calls
the appropriate vpt_ function to create the configuration node. This function is called if the
file specifies STARTCONFIGTREENODE.
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The function call is pconfigtreenodeo. p.configtreenode does the following:

• Initializes the MSGCREATECONFIGNODE message.
" Reads each parameter in turn from the file into the command buffer.
" Determines the parameter from the command buffer, then reads the corresponding

value from the file to build the message.
" Stops reading the file when it detects an ENDCONFIGTREENODE command.
" Calls vpt.cnode-process to create the node.

Called By: tst_ereadconfig

Routines Called: fgetc
fscanf
printf
r4mat-dump (in debug mode only)
strcmp
vpt.cnode-process
vpti_statedcnode (in debug mode only)

Parameters: none

Returns: none

2.17.20.3 pviewportstate

The p.yiewport-state function handles the creation of all viewport parameters specified in
the ASCII viewport configuration file. It builds a Simulation Host-type message, then calls
the appropriate vpt function to create the viewport parameters. This function is called if
the file specifies START_VIEWPORTSTATE.

The function call is pviewport-stateo. p.viewportstate does the following:

" Initializes the MSG_VIEWPORTSTATE message.
" Reads each parameter in turn from the file into the command buffer.
* Determines the parameter from the command buffer, then reads the corresponding

value from the file to build the message.
" Stops reading the file when it detects an ENDVIEWPORTSTATE command.
• Calls vpt-yptprocess to create the viewport parameters.

Called By: tstereadconfig

Routines Called: fscanf
printf
strcmp
vpt-vpt-process
vptistatedvptnode (in debug mode only)
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Parameters: none

Returns: none

2.17.20.4 poverlaysetup

The p-overlay-setup function handles the creation of all gun barrel and gunner overlays
specified in the ASCII viewport configuration file by building a Simulation Host-type
message. This function is called if the file specifies STARTOVERLAYSETUP.

The function call is poverlaysetupO. p-overlay-setup does the following:

• Initializes the MSGOVERLAYSETUP message.
• Reads each parameter in turn from the file into the command buffer.
* Determines the parameter from the command buffer, then reads the corresponding

value from the file to build the message.
* Stops reading the file when it detects an ENDOVERLAYSETUP command.

Called By: tstereadconfig

Routines Called: fscanf
printf
strcmp

Parameters: none

Returns: none

2.17.20.5 setup_p_terrain feedback

The setup_p_jerrain_feedback function handles the creation of the terrain feedback header
record specified in the ASCII viewport configuration file, by building a Simulation Host-
type message. This function is called if the file specifies
START_TERRAINFEEDBACK.

The function call is setup_p_terrain-feedbackO. The function does the following:

" Initializes a MSG_TERRAINFEEDBACK_SETUP message.
* Reads the point count from the file and puts it into the messge.

Called By: tstereadconfig

Routines Called: fscanf
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Parameters: none

Returns: none

2.17.20.6 pterrrain feedback

The p_terrain_feedback function handles the creation of all terrain feedback points records
specified in the ASCII viewport configuration file, by building a Simulation Host-type
message. This function is called if the file specifies
STARTTERRAINFEEDBACKPOINT_INIT.

The function call is p.terrain feedbacko. The function does the following:

• Initializes the MSGTERRAINFEEDBACKPOINT_INIT message.
* Reads each parameter in turn from the file into the command buffer.
* Determines the parameter from the command buffer, then reads the corresponding

value from the file to build the message.
* Stops reading the file when it detects an ENDTERRAINFEEDBACK_-

POINTINIT command.

Called By: tstereadconfig

Routines Called: fscanf
printf
strcmp

Parameters: none

Returns: none

2.17.21 tst-eupdate.c

The tsteupdate function can be used to update configuration node data, viewport
parameters, and graphics path parameters for debugging or testing purposes. This function
is called if the Gossip user selects the U ("Update config node and viewport information")
option from the Viewport Test menu.

The function call is tsteupdateo. tsteupdate presents a menu that allows the user to
select the data to be changed. It then prompts the user for the new values and calls the
appropriate vptupdate_* function to make the change.

The following table lists the options supported by tst-eupdate, and shows the major steps it
performs for each selection.
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Update Menu Option Processing by tsteupdate

0 Update branch mask Prompts user for configuration node index and branch
mask; calls vpt-update brmask.

1 Update 4x3 matrix Prompts user for configuration node index, time stamp,
and new matrix; calls vpt update_4x3_matrix.

2 Update 3x3 matrix Prompts user for configuration node index, time stamp,
heading, pitch, roll, x, y, and z; calls
vpt updae.3x3 matrix.

3 Update hprxyzs Prompts user for configuration node index, time stamp,
heading, pitch, roll, x, y, and z; calls
vptupdate hprxyzs.

4 Update translation Prompts user for configuration node index, time stamp,
and translation x, y, and z; calls vpt update-translation.

5 Update scale Prompts user for configuration node index, time stamp,
and scale x, y, and z; calls vptupdate scale.

6 Update 2x1 heading Prompts user for configuration node index, time stamp,
and heading value; calculates rotation values; calls
vpupdate 2x Lheading.

7 Update 2xl pitch Prompts user for configuration node index, time stamp,
and pitch value; calculates rotation values; calls
vpLupdate_2x lpitch.

8 Update 2xI roll Prompts user for configuration node index, time stamp,
and roll value; calculates rotation values; calls
vptupdate_2x 1 roll.

9 Update heading Prompts user for configuration node index, time stamp,
and heading value; calls vpLupdate-heading.

A Update pitch Prompts user for configuration node index, time stamp,
and pitch value; calls vpLupdate-pitch.

B Update roll Prompts user for configuration node index, time stamp,
and roll value; calls vpLupdateroll.

C Update heading, pitch, roll Prompts user for configuration node index, time stamp,
heading, pitch, and roll; calls vpLupdate.hpr.

D Update all viewport values Prompts user for node index, fov angles, resolution,
'.'!zwing range, near plane, and lod multiplier; calls
vpLtupdate-all.

E Update field of view Prompts user for node index and fov angles; calls
vpLupdateJov.

F Update lod multiplier Prompts user for node index and Iod multiplier; calls
vptLupdatejodm.

G Update near plane Prompts user for node index and near plane; calls
vptupdate near-plane.

H Update resolution Prompts user for node index and resolution; calls
vpt-update fez.

I Update viewing range Prompts user for node index and viewing range; calls
vpLupdateyviewrange.

J Update graphics path Prompts user for node index, path index, path fov, path
resolution, and path center in degrees; calls
vpt update-one-path.
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X Exit Exits.

Called By: tst_tree

Routines Called: cos
printf
scanf
sin
TORAD
vpLupdate 2x lheading
vptupdate 2x lpitch
vpt-update_2x Iroll
vpLupdate3x3_amtrix
vpLupdate 4x3_matrix
vpLupdate all
vpt update brmask
vpt-updatejfov
vpt-update-heading
vpt_update_hpr
vpt-updatehprxyzs
vpLupdate-lodm
vptupdatenearplane
vpt-update one-path
vpt-update-pitch
vpt-updaterez
vptupdatejroll
vpt-update scale
vpt-updatejtranslation
vpt-update-view-range

Parameters: none

Returns: none

2.17.22 tst tree.c

The functions in the tsttree.c CSU are used to present a user interface to the Viewport
Configuration test routines. These functions are:

* tsttree
* memcheck

2.17.22.1 tst tree

The tsttree function provides an interface for the user for debug, update, and test options
is that can be used to exercise the Viewport Configuration tree. This function is invoked
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through Gossip when the user selects the 7 ("configtree menu") option from the Gossip
main menu.

The function call is tst treeo. The following table identifies the options displayed and
supported by tstjtree, and shows the steps it performs for each user selection.

Viewport Test Menu Option Processing by tst tree

? Display options Displays this menu.

0 Read configuration file and process Calls tst ereadconfig.
I Change debug switches Calls tst edebug.

2 Query mode Calls tst-equery.

F Tree Free Calls vpLtree free.

I Tree Initialize Calls vpt-tree iniL

M Memory alloc test Calls print allocp.
T Trace tree information Calls tst treetrace.

U Update config node and viewport Calls tsteupdate.
information

X Exit Exits.

Called By: gossip-tick

Routines Called: printallocp
printf
scanf
tst_edebug
tst_equery
tstereadconfig
tst_eupdate
tst-treetrace
vptjreefree
vpt-treeinit

Parameters: none

Returns: none

2.17.22.2 mer check

The memcheck function calls malloc to determine the next available memory address,
displays the address, then frees the memory.

The function call is memchecko.

This function is not currently used.
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Called By: none

Routines Called: free
malloc
printf

Parameters: none

Returns: none

2.17.23 tst treetrace.c

The functions in the tsttreetrace.c CSU are used to trace a node's path through the
configuration tree. These functions are:

" tsttreetrace
" pr-branch
• pr-matrix

2.17.23.1 tst treetrace

The tst-treetrace function, given a node index, displays the node's information and all
information about the node's children. This function is called if the Gossip user selects the
T ("Tree trace information") option from the Viewport Test menu.

The function call is tst-treetraceo. The function does the following:

• Prompts the user for the starting node index.
" Calls vpti-geLptrcnode to get a pointer to the starting node.
• Calls vpt cnode-query to get information on the starting node.
* If the node is a branch (conditional) node, calls pr-branch to display the

information. If the node is a matrix node, calls prjmatrix to display the
information.

* If the node has children, repeats the above process for each child node.
" Prompts the user for another starting node; repeats until the user enters 999.

Called By: tsttree

Routines Called: prbranch
pr-matrix
printf
scanf
vptscnode-query
vptigeLptrscnode

643



BBN Systems and Technologies GT100 RTSW CSCI

Parameters: none

Returns: none

2.17.23.2 prbranch

The prjbranch function displays information on branch (conditional) nodes. This function
is called by tst treetrace if the node to be displayed is defined as a branch node.

The function call is pr..branch(info), where info is a pointer to the configuration node
information structure.

prbranch outputs the node's node index, branch index, branch mask, and description. If
the Gvpt dtreeshort variable is set to FALSE, it also outputs the node's parent index, true
child flag, and vehicle id.

Called By: tst_treetrace

Routines Called: printf
vptistatedtreeshort

Parameters: VPT_CNODEINFO *info @

Returns: none

2.17.23.3 prmatrix

The prmatrix function displays information on matrix nodes. This function is called by
tsttreetrace if the node to be displayed is defined as a matrix node.

The function call is pr matrix(info), where info is a pointer to the configuration node
information structure.

prmatrix outputs the node's node index, matrix type, static matrix flag, branch mask, and
description. If the node has viewport parameters attached, pr-matrix outputs a statement to
that effect.

If the Gvpt-dtreeshort variable is set to FALSE, pr_matrix also outputs the node's parent
index, true child flag, vehicle id, and, if the matrix type is RTS4x3, the node's matrix.

Called By: tsttreetrace

Routines Called: printf
r4mat-dump
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vpti_state_dtreeshort

Parameters: VPT_CNODEINFO *info

Returns: none

2.17.24 ubrmask.c (vpt update brmask)

The vptupdatebrmask function updates (changes) the branch mask of a specified
configuration node. This function is called if the Gossip user selects the 0 ("Update branch
mask") option from the Update menu.

The function call is vpt update brmask(nodeindex, br_mask), where:

node index is the unique index used to reference this node
br mask is the new branch mask

vptjupdatejbrmask does the following:

* Gets a pointer to the node.
* Makes sure this is not the root node (node-index = 0).
* Updates the node's branch mask.. The function returns SUCCEED if it is successful. It returns FAIL if the specified node is

the root node, or if it could not get a pointer to the node.

Called By: tsteupdate

Routines Called: printf
vpti-get-ptrscnode
vpti_state_dcnode (in debug mode only)

Parameters: INT_2 nodeindex
UNS_4 brmask

Returns: 1 (SUCCEED)
0 (FAIL)

2.17.25 upath.c (vpt_updateonepath)

The vpt updateonepath function updates a single graphics path's parameters (field-of-
view angles, resolution, and path center). This function is called if the Gossip user selects
the J ("Update graphics path") option from the Update menu.

The function call is vptupdateonepath(node_index, path_id, fov, rez,
center), where:
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node index is the unique index used to reference this node
path id identifies the graphics path
fov is the path's field-of-view
rez is the path's resolution
center is the center of the path in degrees

vpLupdateone-path does the following:

• Gets a pointer to the specified node.
* Verifies that the node has viewport parameters attached to it.
* Sets the new values.
* Calls vpt-pathupdate to update the path with the new parameters.

The function returns SUCCEED if it is successfui. It returns FAIL if it cannot get a pointer
to the node, the node does not have viewport parameters, or vpt-path-update cannot update
the graphics path.

Called By: tsLeupdate

Routines Called: be-query-bufferoffset
vpt-pathupdate
vpti-get-ptrcnode

Parameters: INT_2 nodeindex
INT_2 pathid
R4IJ fov
141J rez
REAL_4 center

Returns: 1 (SUCCEED)
0 (FAIL)

2.17.26 u rotations.c

The functions in the u rotations.c CSU update part or all of the rotation matrix for a given
configuration node. These functions are:

* vpt-update_2x l-heading
* vpt-update_2x lpitch
* vpt-update_2xlroll
• vpt-updateheading
* vpt-updatepitch
• vpt.updateroll
• vpt-update-hpr
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2.17.26.1 vptupdate_2xlheading

The vptLupdate_2xI_.heading function is used to update a matrix node's heading. This
function is called when the Simulation Host sends a MSG_ROT2xlMATRIX message to
rotate an RTS4x3 matrix around axis 0. It is also invoked through Gossip if the user
selects the 6 ("Update 2xI heading") option from the Update menu.

The function call is vpt update 2x1 heading(node index, time-stamp,
cosrotation, sinrotation), where: -

nodeindex is the unique index used to reference this node
time_stamp is the time stamped in the Simulation Host message
cosrotation is the cosine of the angle of rotation
sinrotation is the sine of the angle of rotation

vpt_update_2x I heading calls vpt-updaterot to perform the indicated rotation. It then
returns the status returned from vpt-update_rot: SUCCEED or FAIL.

Called By: msgjrot2xl_matrix
tst-eupdate

Routines Called: printf
vpt-updaterot

Parameters: INT_2 nodeindex
INT_2 time-stamp
REAL_4 cosrotation
REAL_4 sinrotation

Returns: status

2.17.26.2 vptupdate_2xl_pitch

The vpt-update_2x1_pitch function is used to update a matrix node's pitch. This function
is called when the Simulation Host sends a MSG_ROT2xlMATRIX message to rotate an
RTS4x3 matrix around axis 1. It is also invoked through Gossip if the user selects the 7
("Update 2xI pitch") option from the Update menu.

The function call is vpt update 2x1 pitch(node index, timestamp,
cosrotation, sinrotation), where: -

node index is the unique index used to reference this node
timestamp is the time stamped in the Simulation Host message
cosrotation is the cosine of the angle of rotation
sinrotation is the sine of the angle of rotation

647



BBN Systems and Technologies GT100 RTSW CSCI

vpt-update_2xlpitch calls vpt-update-rot to perform the indicated rotation. It then
returns the status returned from vpt._update_rot: SUCCEED or FAIL.

Called By: msgsrot2xlmatrix
tstLeupdate

Routines Called: printf
vpLupdaterot

Parameters: INT_2 node_index
INT_2 time-stamp
REAL_4 cosrotation
REAL_4 sinrotation

Returns: status

2.17.26.3 vptupdate_2x1_roll

The vpt-update_2xlroll function is used to update a matrix node's roll. This function is
called when the Simulation Host sends a MSGROT2xl MATRIX message to rotate an
RTS4x3 matrix around axis 2. It is also invoked through Gossip if the user selects the 8
("Update 2xl roll") option from the Update menu.

The function call is vpt update_2x1_roll(node_index, time-stamp, cosrotation,
sinrotation), where:

node index is the unique index used to reference this node
time_stamp is the time stamped in the Simulation Host message
cosrotation is the cosine of the angle of rotation
sinrotation is the sine of the angle of rotation

vpt-update_2xl_roll calls vpt~updaterot to perform the indicated rotation. It then returns
the status returned from vpt.update_rot: SUCCEED or FAIL.

Called By: msgrot2xl_matrix
tst-eupdate

Routines Called: printf
vpt-update-rot

Parameters: INT_2 nodeindex
INT_2 timestamp
REAL_4 cosrotation
REAL_4 sinrotation
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Returns: status

2.17.26.4 vptupdateheading

The vpt-updateheading function is used to update a matrix node's heading. This function
is called when the Simulation Host sends a MSGIROTATION message to rotate an
HPRXYZS matrix around axis 0 (heading). It is also invoked through Gossip if the user
selects the 9 ("Update heading") option from the Update menu.

The function call is vptupdateheading(nodeindex, time-stamp, rotation),
where:

node index is the unique index used to reference this node
time stamp is the time stamped in the Simulation Host message
rotation is the angle of rotation in degrees

vpt-update-heading calls vpt-updaterot to perform the indicated rotation. It then returns
the status returned from vpt-updaterot: SUCCEED or FAIL.

Called By: msgjlrotation
tst_eupdate

Routines Called: printf
0 vpt update rot

Parameters: INT_2 nodeindex
INT_2 timestamp
REAL_4 rotation

Returns: status

2.17.26.5 vptupdate_pitch

The vpt update_.pitch function is used to update a matrix node's pitch. This function is
called when the Simulation Host sends a MSG_1 ROTATION message to rotate an
HPRXYZS matrix around axis 1 (pitch). It is also invoked through Gossip if the user
selects the A ("Update pitch") option from the Update menu.

The function call is vptupdate-pitch(node-index, time-stamp, rotation), where:

node index is the unique index used to reference this node
timestamp is the time stamped in the Simulation Host message
rotation is the angle of rotation in degrees

vpLupdate-pitch calls vpt-updatejot to perform the indicated rotation. It then returns the
status returned from vpt_updaterot: SUCCEED or FAIL.

649



BBN Systems and Technologies GT100 RTSW CSCI

Called By: msgjlrotation
tst-eupdate

Routines Called: printf
vpLupdate-rot

Parameters: INT_2 node_index
INT_2 time_stamp
REAL_4 rotation

Returns: status

2.17.26.6 vptupdate_roll

The vpt.update_roll function is used to update a matrix node's roll. This function is called
when the Simulation Host sends a MSGIROTATION message to rotate an HPRXYZS
matrix around axis 2 (roll). It is also invoked through Gossip if the user selects the B
("Update roll") option from the Update menu.

The function call is vptupdate_roI(nodeindex, timestamp, rotation), where:

node index is the unique index used to reference this node
time_-stamp is the time stamped in the Simulation Host message
rotation is the angle of rotation in degrees

vpt-update-roll calls vptupdate-rot to perform the indicated rotation. It then returns the
status returned from vptupdaterot: SUCCEED or FAIL.

Called By: msg-lrotation
tsteupdate

Routines Called: printf
vpt-updatejrot

Parameters: INT_2 nodeindex
INT_2 timestamp
REAL_4 rotation

Returns: status

2.17.26.7 vptupdatehpr

The vpt-update-hpr function is used to update a matrix node's heading, pitch, and roll.
This function is called when the Simulation Host sends a MSG_3ROTATIONS message
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* for an HPRXYZS matrix. It is also invoked through Gossip if the user selects the C
("Update heading, pitch, roll") option from the Update menu.

The function call is vpt update hpr(node index, time-stamp, h, p, r), where:

node index is the unique index used to reference this node
ine stamp is the time stamped in the Simulation Host message

h is the new heading in degrees
p is the new pitch in degrees
r is the new roll in degrees

vpt-updatehpr calls vpt-updaterot to perform the indicated rotations. It then returns the
status returned from vptjupdate-rot: SUCCEED or FAIL.

Called By: msg_3rotations
tsteupdate

Routines Called: printf
vpLupdate rot

Parameters: INT_2 nodeindex
INT_2 timestamp
REAL 4 h
REAL_4 p
REAL_4 r

Returns: status

2.17.27 u-viewport.c

The functions in the uviewport.c CSU are used to update a configuration node's viewport
parameters. These functions are:

* vptupdatejov
* vptupdatejovjlod
" vptupdatejlodm
* vpt-update-near_.plane
* vptupdate-rez
* vpt_update-view-range
" vpt-updateall

Most of these functions are currently used only for testing (via Gossip).

2.17 27.1 vptupdatefov

The vpt-updatefov function is used to update a viewport node's field-of-view. This
function is invoked through Gossip if the user selects the E ("Update field of view") option
from the Update menu.
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The function call is vptupdate fov(index, fov), where:

index is the viewport node's index
fov is the new field-of-view

vpt-updatejov gets a pointer to the viewport parameters, then calls vpt-update to perform
the update. The function returns the status (SUCCEED or FAIL) returned from
vpt-update. It returns FAIL if it could not get a pointer to the viewport parameters.

Called By: tsteupdate

Routines Called: bequery-buffer offset
vpLupdate
vptigeLvptptrcnode

Parameters: INT_2 index
R4IJ fov

Returns: status
0 (FAIL)

2.17.27.2 vptupdate_fovilod

The vpt-updatefovlod function updates a viewport node's field-of-view and level-of-
detail multiplier. This function is called when the Simulation Host sends a
MSG_VIEWMAGNIFICATION message.

The function call is vpt update fov_od(index, fov, lod), where:

index is the viewport node's index
fov is the new field-of-view value
lod is the new level-of-detail value

vptupdatefovlod gets a pointer to the viewport parameters, then calls vpt update to
perform the update. The function returns the status (SUCCEED or FAIL) returned from
vpt-update. It returns FAIL if it could not get a pointer to the viewport parameters.

Called By: msgyiew-magnification

Routines Called: bequery.buffer_offset
vpLupdate
vpti-geLvptptr_cnode

Parameters: INT_2 index

R4IJ fov
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REAL_4 lod

Returns: status
0 (FAIL)

2.17.27.3 vptupdatelodm

The vpt-updatelodm function is used to update a viewport node's level-of-detail
multiplier. This function is invoked through Gossip if the user selects the F ("Update lod
multiplier") option from the Update menu.

The function call is vpt_update Iodm(index, lod_multiplier), where:

index is the viewport node's index
lodmultiplier is the new level-of-detail

vptupdate-lodm gets a pointer to the viewport parameters, then calls vpt-update to
perform the update. The function returns the status (SUCCEED or FAIL) returned from
vpt-update. It returns FAIL if it could not get a poLnter to the viewport parameters.

Called By: tst-eupdate

Routines Called: bequery-bufferoffset
vpt-update
vpti-geLvptptrcnode

Parameters: INT_2 index
REAL_4 lod multiplier

Returns: status
o (FAIL)

2.17.27.4 vptupdatenearplane

The vpt-update-nearplane function is used to update a viewport node's near plane (the
closest point that can be seen from the viewport). This function is invoked through Gossip
if the user selects the G ("Update near plane") option from the Update menu.

The function call is vpt update_near_plane(index, nearplane), where:

index is the viewport node's index
near plane is the near plane value

vptupdate-near-plane gets a pointer to the viewport parameters, then calls vptupdate to
perform the update. The function returns the status (SUCCEED or FAL) returned from
vpt-update. It returns FAR if it could not get a pointer to the viewport parameters.
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Called By: tsLeupdate

Routines Called: be-query-bufferoffset
vpt-update
vpti-getvptptrscnode

Parameters: INT_2 index
REAL_4 nearplane

Returns: status
0 (FAIL)

2.17.27.5 vptupdate_rez

The vpLupdaterez function is used to update a viewport node's screen resolution. This
function is invoked through Gossip if the user selects the H ("Update resolution") option
from the Update menu.

The function call is vptupdaterez(index, rez), where:

index is the viewport node's index
rez is the new screen resolution

vpt-update-rez gets a pointer to the viewport parameters, then calls vpt-update to perform
the update. The function returns the status (SUCCEED or FAIL) returned from
vpt-update. It returns FAL if it could not get a pointer to the viewport parameters.

Called By: tst-eupdate

Routines Called: be-query-bufferoffset
vpt-update
vpti-get-vptptrscnode

Parameters: INT_2 index
14U rez

Returns: status
0 (FAR)

2.17.27.6 vptupdateviewrange

The vpt.update view_range function is used to update a viewport node's viewing range
(the distance that can be seen from the viewport). This function is invoked through Gossip
if the user selects the I ("Update viewing range") option from the Update menu.
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The function call is vptupdate-view-range(index, viewingrange), where:

index is the viewport node's index
viewingrange is the viewing range in meters

vpLupdate..view jange gets a pointer to the viewport parameters, then calls vpt-update to
perform the update. The function returns the status (SUCCEED or FAIL) returned from
vpt_update. It returns FAIL if it could not get a pointer to the viewport parameters.

Called By: tsLeupdate

Routines Called: bequery_bufferoffset
vpt~update
vpti-geLvptptr_cnode

Parameters: INT_2 index
REAL_4 viewingrange

Returns: status
0 (FAIL)

2.17.27.7 vptupdateall

The vpt-update_all function is used to update all dynamic parameters associated with a
specified viewport. This function is invoked through Gossip if the user selects the D
("Update all viewport values") from the Update menu.

The function call is vpt update all(index, fov, rez, viewing-range,
nearplane, lod multiplier), where:

index is the viewport node's index
fov is the new field-of-view value
rez is the new resolution
viewingrange is the new viewing range in meters
near.plane is the new near plane value
lod_multiplier is the new level-of-detail multiplier

vpt-update all gets a pointer to the viewport parameters, then calls vpt update to perform
the update. The function returns the status (SUCCEED or FAIL) returned from
vpt-update. It returns FAIL if it could not get a pointer to the viewport parameters.

Called By: tsteupdate

Routines Called: bequery-buffer-offset
vpt.update
vpti.getvptptrcnode

655



BBN Systems and Technologies GT100 RTSW CSCI

Parameters: INT_2 index
R4IJ fov
I4IJ rez
REALA viewing-range
REAL_4 near_plane
REAL_4 lodmultiplier

Returns: status
0 (FAIL)

2.17.28 u xfrm.c

The functions in the uxfrm.c CSU process changes to the transformation matrices in the
configuration tree. These functions are:

* vpt-update_4x3_matrix
v vpt-update_3x3_matrix

• vpt-update-hprxyzs
* vptupdate-scale
• vptupdate-translation

2.17.28.1 vptupdate_4x3_matrix

The vpt-update 4x3_matrix function is used to replace the matrix of a configuration node
defined with a matrix type of RTS4x3_TYPE. This function is called when the Simulation
Host sends a MSGRTS4x3_MATRIX message. It is also invoked through Gossip if the
user selects the 1 ("Update 4x3 matrix") option from the Update menu.

The function call is vptupdate_4x3_matrix(nodeindex, timestamp, matrix),
where:

node index is the unique index used to reference this node
time_stamp is the time stamped in the Simulation Host message
matrix is the new transformation matrix

vpt-update_4x3_matrix calls vpt-update-mtx to perform the actual update, then returns the
status (SUCCEED or FAIL) returned from vpt-updatemtx.

Called By: msg_rts4x3_matrix
tsteupdate

Routines Called: printf
vpt-update mtx

Parameters: INT_2 nodeindex
INT_2 timestamp
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MTXUNION *matrix

Returns: status

2.17.28.2 vpt update_3x3_matrix

The vpt-update_3x3_matrix function is used to replace the matrix of a configuration node
defined with a matrix type of RTS3x3_TYPE. This function is invoked through Gossip if
the user selects the 2 ("Update 3x3 matrix") option from the Update menu.

The function call is vptupdate_3x3_matrix(node_index, timestamp, matrix),
where:

node index is the unique index used to reference this node
time stamp is the time stamped in the Simulation Host message
matrix is the new transformation matrix

vpLupdate3x3_matrix calls vpt-update-mtx to perform the actual update, then returns the
status (SUCCEED or FAIL) returned from vpt-updatemtx.

Called By: tsteupdate

Routines Called: printf
vptupdatemtx

Parameters: INT_2 nodeindex
INT_2 timestamp
MTXUNION *matrx

Returns: status

2.17.28.3 vptupdatehprxyzs

The vpLupdatejhprxyzs function is used to replace the matrix of a configuration node
defined with a matrix type of RTS3x3_TYPE. This function is called when the Simulation
Host sends a MSGHPRXYZS message. It is also invoked through Gossip if the user
selects the 3 ("Update hprxyzs") option from the Update menu.

The function call is vpt updatehprxyzs(nodeindex, timestamp, matrix),
where:

node index is the unique index used to reference this node
time_-stamp is the time stamped in the Simulation Host message
matrix is the new transformation matrix

vpt update hprxyzs calls vpt-update_mtx to perform the actual update, then returns the
status (SUCCEED or FAIL) returned from vpt-update-mtx.
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Called By: msgjhprxyzsmatrix
tst-eupdate

Routines Called: printf
vpLupdatemtx

Parameters: INT_2 node_index
INT_2 timestamp
MTXUNION *matrix

Returns: status

2.17.28.4 vptupdatescale

The vpt updatescale function is used to change the scale value of a configuration node
defined with a matrix type of HPRXYZSTYPE. This function is called when the
Simulation Host sends a MSGSCALE message. It is also invoked through Gossip if the
user selects the 5 ("Update scale") option from the Update menu.

The function call is vpt updatescale(nodeindex, time_stamp, x, y, z), where:

node index is the unique index used to reference this node
timestamp is the time stamped in the Simulation Host message
x is the new x scale factor
y is the new y scale factor
z is the new z scale factor

vptupdatescale calls vptupdatemtx to perform the actual update, then returns the status
(SUCCEED or FAIL) returned from vpLupdate-mtx.

Note: The MSGSCALE message is reserved for future expansion.

Called By: msg-scale
tst_eupdate

Routines Called: printf
vptupdate-mtx

Parameters: INT_2 nodeindex
INT_2 timestamp
REAL_4 x
REAL_4 y
REAL_4 z
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Returns: status

2.17.28.5 vptupdatetranslation

The vpt~updatetranslation function is used to change the translation value of a
configuration node defined with a matrix type of HPRXYZSTYPE. This function is
called when the Simulation Host sends a MSGTRANSLATION message. It is also
invoked through Gossip if the user selects the 4 ("Update translation") option from the
Update menu.

The function call is vpt update translation(nodeindex, timestamp, x, y, z),
where:

node index is the unique index used to reference this node
time_stamp is the time stamped in the Simulation Host message
x is the new x translation value
y is the new y translation value
z is the new z translation value

vptupdate-translation calls vptjupdatemtx to perform the actual update, then returns the
status (SUCCEED or FAIL) returned from vpt-update mtx.

Called By: msgjtranslation
tst-eupdate

Routines Called: printf
vpt update mtx

Parameters: INT_2 nodeindex
INT_2 timestamp
REAL_4 x
REAL_4 y
REAL_4 z

Returns: status

2.17.29 updatemtx.c (vptupdate mtx)

The vpt-updatemtx function replaces or modifies the transformation matrices in the
configuration tree. This function is called by the functions in the u xfrm.c CSU, which in
turn are called when the Simulation Host sends messages to update matrices, and when the
Gossip user selects an option to change a matrix.

The function call is vptupdate_mtx(node-index, time-stamp, matrix type,
matrix), where:

node index is the unique index used to reference this node
time_stamp is the time stamped in the Simulation Host message
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matrix_type is 0 (HPRXYZS matrix), 1 (RTS4x3 matrix), or 2 (ROT2x1 matrix)
matrix is a pointer to the new matrix

vpt.updatemtx does the following:

" Gets a pointer to the node.
* Verifies that this is not the root node; returns an error and terminates if it is.
" If the complete matrix is being changed, calls mtxcpy to copy the new matrix to the

configuration node.
* If only the scale or translation is being changed, changes the values in the matrix in

the configuration node.
* Calls concatmtx to update the copy of the matrix used by DTP.
* If this is a hull/world node (i.e., a child of the root node), calls process-vppos to

update the simulated vehicle's current position.

The function returns SUCCEED if it is able to update the matrix. It returns FAIL if it
cannot get a pointer to the node or the specified node is the root node.

Called By: vpt~update_3x3_matrix
vpt-updateAx3_matrix
vpt-updatejhprxyzs
vptLupdate-scale
vpt-update-translation

Routines Called: concatmtx
mtxcpy
printf
process.vppos
vptiget-ptrcnode
vpti_statedcnode (in debug mode only)

Parameters: INT_2 nodeindex
INT_2 timestamp
UNS1 matrix-type

Returns: I (SUCCEED)
0 (FAIL)

2.17.30 updaterot.c (vpt_updaterot)

The vpt.-updaterot function updates the rotation values in the transformation matrices in
the configuration tree. This function is called by the functions in the urotations.c CSU,
which in turn are called when the Simulation Host sends messages to rotate matrices, or the
Gossip user selects an option to rotate a matrix.

The function call is vpt update rot(node index, time_stamp, type,
rotationaxis, rotation), where:

node-index is the unique index used to reference this node
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time_stamp is the time stamped in the Simulation Host message
type is the type of rotation: ROT2x 1_TYPE, ROTITYPE (for one rotation), or

ROT3_TYPE (for three rotations)
rotation axis is the axis to be rotated: 0 (heading), 1 (pitch), or 2 (roll)
rotation is the angle of rotation

vpt-update-rot does the following:

• Gets a pointer to the node.
& Verifies that this is not the root node; returns an error and terminates if it is.
& Updates the rotation value(s) in the node's matrix, based on the node's matrix type

and the rotation type specified in the call.
• Calls concatmtx to update the copy of the matrix used by DTP.
• If this is a hull/world node (i.e., a child of the root node), calls processjvppos to

update the simulated vehicle's current position.

The function returns SUCCEED if it is able to update the matrix. It returns FAIL if it
cannot get a pointer to the node or the specified node is the root node.

Called By: vpt-update_2x heading
vpLupdate_2x lpitch
vpt.update_2x Iroll
vpt.updatejheading
vpt-update-hpr
vptupdatepitch
vpt-updateroll

Routines Called: concatmtx
printf
process,.vppos
vpti_get_ptr_cnode
vpti statedcnode (in debug mode only)

Parameters: INT_2 nodeindex
INT_2 timestamp
UNSI type
UNS_1 rotationaxis
REAL_4 *rotation

Returns: 1 (SUCCEED)
0 (FAIL)

2.17.31 vptget.c (vptvptget)

The vpt.vpt-get function allocates memory for a new viewport parameter node and returns
a pointer to it. This function is called whenever a configuration node with viewport
parameters attached to it is defined.

The function call is vptvptgetO. The function does the following:

661



BBN Systems and Technologies GT1OO RTSW CSCI

• Verifies that the viewport parameters array will hold another pointer.
* Allocates memory for the new viewport parameters.
• Verifies that the memory was allocated.
• Places the new entry in the viewport parameters pointers table (Gvpt-vpt-pointers).
• Increments the GvpLvpt-entrylindex.

If successful, the function returns a pointer to the viewport parameters entry as viewpt.

Called By: vpLvpLprocess

Routines Called: callocpr.tf

vpti increment vpt-entryjindex
vpti-set-ptr vptvpti val-vpLentry-index

Parameters: none

Returns: viewpt

2.17.32 vptprocess.c (vptvpt_process)

The vpt.vpt process function creates and initializes viewport parameters entries in the
viewport configuration tree. This function is called whenever a node with viewport
parameters attached to it is defined.

The function call is vptvpt_process(node_index, viewport id, database id,
fov, resolution, viewingrange, nearplane, lodmultiplier, aspect_ratio,
n_vpts), where:

node-index is the unique index used to reference this node
viewportid is the identifier assigned to this viewport
database id is the database identifier (for future use)
fov is the viewport's field-of-view
resolution is the viewport's screen resolution
viewingrange is the distance that can be viewed from the viewport
nearfplane is the closest point that can be seen from the viewport
lod_multiplier is the viewport's level-of-detail multiplier
aspect-ratio is the ratio of the sides (width:height) of the viewport (for future use)
n vpts is the number of viewports

vptjvpt-process does the following:

* Calls vpLvpt-get to get a pointer for the new viewport node.
• Calls vptscnode-linkvpt to set the node's pointer to the correct index in the view

positions array. t
* Calls be-query-num-paths to determine how many graphics paths are needed.
• Sets the offset to 0 (for double buffer 0).
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* Calls be-queryjmperjmbside to get the number of load modules per load
module block side. This value is used to scale the images in the viewport for the
larger viewing range if load module blocking is enabled.

" Set the number of viewports.
* Calls vptypLset to place the viewport parameter data in the configuration tree.

The function returns SUCCEED if the viewport parameters are initialized successfully. It
returns FAIL if the pointer to the vppos array could not be set, graphics paths could not be
allocated, or viewport setup failed.

Called By: cig-config
p_yiewportstate

Routines Called: be-queryjm-perrlmb_side
be-query-num-paths
printf
vpt cnodelinkvpt
vpLvptget
vpt.vpt-set
vpti-statedvptnode (in debug mode only)

Parameters: INT_2 node_index
INT_2 viewportid
UNS_1 databaseid
R4IJ fov
4IJ resolution

REAL_4 viewing-range
REAL_4 nearplane
REAL_4 lod multiplier
REAL_4 aspect-ratio
UNS_2 n.vpts

Returns: 1 (SUCCEED)
0 (FAIL)

2.17.33 vptquery.c (vptvptquery)

The vpt-vpt-query function copies the viewport parameters node information to a query
structure that can be displayed through Gossip. This function is used for testing only.

The function call is vpt vpt query(vp, vi), where:

vp is a pointer to the viewport parameters
vi is a pointer to the query structure

The function zeroes out the query structure before copying the new data to it.

Called By: vptqvpout
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Routines Called: none

Parameters: VIEWPORTPARAMETERS *vp

VPTVPTINFO *vi

Returns: none

2.17.34 vpt_set.c (vptvptset)

The vpt.vpt_set function places new viewport parameter data into the configuration tree.
This function is called whenever a node with viewport parameters is defined.

The function call is vptvptset(viewport, nodeindex, viewport id,
database id, fov, rez, viewing range, near plane, lod multiplier,
aspect_ratio, pathsi, pathsj, start_path_id offset), where:

viewport is a pointer to the viewport parameters
node index is the unique index used to reference this node
viewport id is the identifier assigned to this viewport
database-id is the database identifier (for future use)
fov is the viewport's field-of-view
resolution is the viewport's screen resolution
viewing range is the distance that can be viewed from the viewport
near_.plane is the closest point that can be seen from the viewport
lod_multiplier is the viewport's level-of-detail multiplier
aspect-ratio is the ratio of the sides (width:height) of the viewport (for future use)
paths i is the number of graphics paths in the i direction
pathsj is the number of graphics paths in the j direction
start.pathid is a pointer to the first graphics path
offset is the offset to the current double buffer (always 0 for initialization)

vpt-vpt-set does the following:

" Allocates active area memory for the values required by the DTP (near plane, lod
multiplier, and viewing range).

* Fill the viewport node with the parameters passed in.
• Calls vptpath setup to allocate and fill the graphics paths data.
* Calls vpt-update to set the final dynamic viewport data.

The function returns SUCCEED if the viewport parameters are added successfully. It
returns FAIL if active area memory could not be allocated.

Called By: vptvpLprocess

Routines Called: aarnmalloc
printf
vpt-path-setup
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vptupdate
vptigetLptrcnode
vpti statedvptnode (in debug mode only)

Parameters: INT_2 nodeindex
INT_2 viewport_id
UNS_1 database-id
R41J fov
14J rez
REAL_4 viewing-range
REAL_4 near-plane
REAL_4 lodmultiplier
REAL_4 aspect_ratio
INT_2 paths_i
INT_2 paths-j
INT_2 start_pathid
UNS_4 offset

Returns: 1 (SUCCEED)
0 (FAIL)

2.17.35 vptupdate.c

The vpt-update function finalizes the viewport parameters data, then calls vptpathprocess
to finalize the viewport's graphics paths data. This function is called for each viewport
node defined at initialization time. It is also called whenever a viewport node is updated
with the MSGVIEWMAGNIFICATION message or through Gossip.

The function call is vpt update(viewport, fov, rez, viewingrange, near_plane,
lod multiplier, offset), where:

viewport is a pointer to the viewport parameters
fov is the viewport's field-of-view
rez is the viewport's screen resolution
viewingrange is the distance that can be viewed from the viewport
near_plane is the closest point that can be seen from the viewport
lod_multiplier is the viewport's level-of-detail multiplier
offset is the offset to the current double buffer

vptjupdate does the following:

* Verifies that the near plane, lod multiplier, and viewing range have been allocated.
* Fills the viewport node.
* Sets the near and far plane values.
" Calculates the level-of-detail multiplier based on the field of view and the horizontal

screen resolution.
" Loads the level-of-detail multiplier.
" Calls vpt-path-process to set the graphics paths.

0
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The function returns SUCCEED if the viewport node is added successfully. It returns
FAIL if no viewport parameters were specified, any of the allocatable values were not
allocated, the graphics paths could not be set, or no viewport node was specified.

Called By: vpt-update-all
vpt-updatejfov
vpt-update-fov_lod
vptjupdatejlodm
vptLupdate-near-plane
vpt.update-rez
vptLupdate view~jange
vpt_vpt_set

Routines Called: printf
tan
TORAD
vpLpath-process

Parameters: VIEWPORT_PARAMETERS *viewport
R4IJ fov
4IJ rez

REAL_4 scale
REAL_4 viewing-range
REAL_4 near_plane
REAL_4 lod_multiplier
UNS_4 offset

Returns: 1 (SUCCEED)
0 (FAIL)
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2.18 Force Processing (/cig/othersrc/force)

The Force Processing CSC gives the GT1OO CIG the ability to display two-dimensional,
non-perspective visual data as an overlay on top of the three-dimensional, perspective
image of the database. The Force task is the task that runs on the Force board and serves
as the data processing interface between the CIG real-time task and the 2-D processor task.
The Force board is the physical interface between the VME chassis and the 2-D processor
board. This CSC is present on TX backends only.

The real-time software provides 2-D overlay information to the Force board via the Force
task. The Force task then writes the data to the GSP, the graphics processor chip on the
MPV (Micro Processor Video) board. The GSP contains memory for code storage and for
storing and manipulating the 2-D image. The Force board can also read data from GSP
memory about particular attributes of the displayed image.

The Force task communicates with the GSP to do the following:

Display the 2-D overlays.
The original 2-D overlay configuration is passed to Force by the linkup function in
the 2-D Overlay Compiler component. The configuration includes the component
pointer table, component descriptor table, and window descriptor table. These
structures are downloaded into GSP memory and used to generate the overlays
displayed on the viewports.

Change the 2-D overlays during runtime.
Each frame, runtime changes to 2-D components are passed to Force from the real-
time software. Each message consists of the command (CHANGEDRAW_2D,
DRAWTEXT_2D, ROTATETRANSLATE_2D, etc.) and any arguments (theta,
x translation, y translation, etc.) required for that command. Processing for these
messages is as follows:

1. The Simulation Host sends a MSG_PASSON message to specify the 2-D

component changes.

2. The real-time software writes the message to Force memory.

3. The Force task writes the message to GSP memory.

4. The GSP parses each command in the message, updates the component
descriptor table in its memory, then regenerates the 2-D overlays.

A new PASSON message is expected every frame. If none is sent, the Force task
reprocesses the last PASSON message it received.

The format for each 2-D runtime command is described in the "2-D Commands and
Parameters" document.

Return messages to simulation.
Messages such as error reports can be returned from Force to the Simulation Host.
The Force task places the data in Force board memory. The real-time software puts
the data into a MSG_PASSBACK message and returns it to the Simulation Host.
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Process laser range request messages.
The Simulation Host can use the MSG_REQUESTLASERRANGE message to
request the depth of the pixel located at the screen position represented by i, j,
where i is the horizontal coordinate (column) and j is the vertical coordinate (row).
The real-time software uses the Force interface to request the pixel depth
information from the MPV. The real-time software takes the returned value and
sends a MSGLASERRETURN message to the Simulation Host.

Process mail.
This process triggers the Force/MPV interface to send and receive data such as pass
on, pass back, and laser range request messages.

Download and change the 2-D and 3-D color lookup tables.
The 2-D (final) and 3-D lookup tables are downloaded to the GSP memory through
the Force-MPV interface. The active lookup table can be changed using the
MSGSUBSYSMODE message.

Turn the video channels on and off.
The MPV video channels can be controlled using the MSG_VIEWPORTUPDATE
message.

Change MPV modes.
The MPV mode defines the viewport's resolution, panel orientation, and image
offset. A viewport's mode can be changed using the MSGSUBSYSMODE
message.

Start or stop the GSP task.
The MPV Interface CSC starts the GSP task initially, and stops and restarts it when
testing GSP memory. GSP can also be stopped and restarted via Gossip.

Test reading from/writing to GSP memory.
GSP memory testing is performed by the MPV Interface CSC at GSP initialization
time. Memory testing can also be invoked through Gossip.

The force and GSP tasks are initially loaded and started by functions in the MPV Interface
CSC, when the MPV is initialized. The MPV Interface routines and the Force board
communicate using two different interface methods: message buffers and the Force front-
end control register.

Message Buffers
Messages are passed using half-word message buffers. Messages sent from the
real-time software (via the MPV Interface routines) to Force are prefixed with
MSG_FO. Messages returned from Force are prefixed with MSG_Fl.

Both the MPV Interface functions and the Force functions use the routines in the
mx2_hword.c CSU to manage and use the message buffers. This CSU is part of
both the Real-Time Processing CSC and the Force Processing CSC.

Force Front-End Control Register
For some functions, the MPV Interface routines place commands directly into the
Force board's front-end control register (FECONTROL). This interface uses an
intertask mailbox. The commands are queued in the Force-MPV mailbox until the
end of the frame, at which time a message is sent to Force to trigger processing of
the queued commands.
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Messages passed between the real-time software and the 2-D processor task (on the GSP)
are handled in a different manner:

The Simulation Host sends "pass on" messages to update 2-D overlays during the
simulation. The message is received by process-amsg, which calls an MPV
Interface routine. The MPV Interface function places the message in an outgoing
buffer (data-bufout).

* After processing a "pass on" message, the GSP sends a "pass back" message in
reply. The message is placed in an incoming buffer (data bufjin). The MPV
Interface routine sets a pointer to the message for return to the Simulation Host.

* The above scenario applies only to changes to the 2-D overlays. The original
overlays created before the simulation starts (using the 2-D Overlay Compiler) are
not passed through the MPV Interface routines. The 2-D Overlay Compiler's
linkup function places the GSP download commands directly into the
FECONTROL register.

The Gossip user can interact with the MPV and the GSP through the gos-mpvio function,
as follows:

1. The user selects option 4 ("120tx menu") from the Gossip main menu.

2. The user selects option H ("MPV/Force message interface") from the 120tx menu.

3. The Message Interface - RTSW to Force Message. menu appears. This menu can
be used to send messages to the Force board.

The Force Processing functions used to process messages from the real-time software are
named in the format fO_<message>. There is a separate function for each message type
supported. The functions are defined in the FGmessage_table[] array, which is defined
by the init.jump-table function. The fl process-messages function indexes into this array
to call the correct function for each message it receives.

The message buffers used as the interface between the real-time software and Force are
summarized below. The name shown in quotation marks in the Buffer Name column is the
name used in this section to refer to that buffer.

Buffer Name Purpose/Contents Messages Pushed By Messages Popped By

FG_to_force_buf Messages from the real- various libmpvideo fl.process__messages
("to_force buffer") time software that affect functions

the simulation.
FG_from forcebuf Responses to real-time fO_* functions various libmpvideo
("from-force buffer") messages. functions

FGforce-querybuf Messages from Gossip gos-mpvio flprocessjmessages
("forcequezy buffer") for testing/debugging.
FGjforcejeply__buf Responses to Gossip fO_* functions gos-mpvio
("force-reply buffer") messages.
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When an fi)_* function is called, the calling function passes it a parameter that identifies
which outgoing buffer to use for its response messages.

The following table identifies all messages, in alphabetical order, that may be passed from
the real-time software or Gossip to Force Processing. The table also identifies the
function(s) in the real-time/Gossip software that push the message onto the to-force or
force-query buffer, and the Force Processing function that processes the message.

RTSW -- > Force Sent From Processed By
Message (RTSW Function) (Force Function) :

MSGRI3DLU7_DOWNLOAD gos-mpvio, fDdlut-download
____________________________ I mpvideo sim init_____________

MSGRI_3DL1UT _SWITCH gos..mpvio, mpvideo _set Jut if) 3dlut switch

MSG RI ALLLUT SWITCH gos-Mpvio, mpvideo set lut if) aullut switch
MSG RI DEBUG DISABLE gos-mpvio OQdebug-isable
MS13 RI DEBUG ENABLE gos-mpvio ffijdebug-enable
MSG RI FINALLUT _DOWNLOAD gosmpvio, mpvideo load if) final Jut download
MSG RI FINAL LUT SWITCH gos-mpvio, mpvideo set Jut fl) rmnal-Jut-switch
MSGRIMODESELECT gos-mpvio, f)_mode-select

__________________________mpvideo set mode
MSG RI MPV INIT gos-mpvio f(Lmpv init

MSG RI MPV LUT 1YPEREQUEST gos-mpvio, mpvideo boot fO mpv-ut!tye-equest
MSG FO MPV PEEK gos-mpvio fllmpv-peek
MSG FO MPV POKE gos-mpvio fU-mpv-poke

MSG FO MVPV POKE16 gos-mpvio fmpv-.poke 16
MSG RI MPV RESET gosmpvio, mpvideo boot fOmpvreset

MSG RI MPV.TASK CONTROL -gos-mpvio fD mpv -ask control

MSG RI MPV TEST gos-mpvio ft-mpv-test
MSG_RI MvPV WRITE gosjnpvio fojnpv-wrte

MSG.FOPASS-ON none fD...pass..on
MSGRIPIXELDEPTHREQUEST gos-mpvio, fl-pixel-depth-request

_____________________________mpvideojlaser-requestjange

MSGRIOQUERY gos-mpvio fQ__qucry
MSGRISETDISPLAY gos-mpvio, fl)_set-display

___________________mpvideo _set video

MSGRITRIGGER gos-mpvio. fo-trgger
_______________________mpvideosend-req_________

The next table identifies all messages, in alphabetical order, that may be returned from
Force to the real-time software or Gossip. The table also identifies the Force function(s)
that push the message onto the fromiforce or force-reply buffer, and the function(s) in the

real -time/Gossip software that process it.
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Force -- > RTSW Sent From Processed By
Message (Force Function) (RTSW Function)

MSGFlACKNOWLEDGE fO.3dlut_download, gosmpvio, mpvideo boot,
10_3dluuswitcb, mpvideoj- oad,
fO-ailut-switch, mpvideo response, prtackcrr
fDjebug-isable,
f~jebug-enable,
if)_final-lut~download,
fflLfinal-lut~switch,
fflmodeselect,
fO._.mpv.4,ke,
if Lmpv...pke 16,
fO..mpvjreset, tOjnpv-write
ffl..pass...on, fU..se-display,

____________________________ gspjio

MSGFlMPVIOCT 10_trigger gosjnpvio,
___________________mpvideo-response

MSGFlMPVLUTTYPE f)_mpvjutjtypejequest gosmpvio, mpvideo boot,
____________________mpvideojresponse

MSGFlMWVMEMORY 10_mpv...pekgsmvo
___________________mpvideojresponse

MSGF1_PIXELADDR fO...pixeLdephrequest gosmpvio,
____________________mpvideo-response

MSGFlPIXEL_-DEPTHRETURN f0_trigger gos-mpvio,
___________________mpvideojresponse

MSGFlSTATUS none gosmpvio,
______________________mpvideo..jesponse, prtstaterr

MSGFlTEXT f0...query gos..mpvio,
I I mpvideo-jesponse

The typedefs that define the structures of all Force-RTSW messages are contained in the
mpvideo-msg.h file.

The following table illustrates the structure of the Force-MPV software mailboxes. This
structure is defined in the mpv-mdef.h file.

671



BBN Systems and Technologies GT100 RTSW CSCI

Offset 007800000 (channel 0) 007802000 (channel 1)

OX0OOOOO00 MPV. BUFFjNO MPV BUFF INi

OX0OOO 1000 MPV. BUFF -OUTO MPV BUFF _OUTI
00000O1800 PIXEL REQUEST-OA PIXEL REQUEST IA

Ox00001820 PIXEL .REQUESTOB1 PDIXE-.REQUEST_lB
Mx0001840 PIXELI LOC OA PIXEL- I LOC IA

0x00001850 PIXEL J LOC OA PIXEL J LOC IA

Ox0O001860 PIXEL DEPTH OA PIXE-L DEPTH -IA

MxO00O1870 PIXEL-I LOC O0B PIXEL I LOC 11B

Ox0O001880 PIXEL-J LOC-OB PDIXE J LOC1 lB

0x00001890 PIXEL DEPTH OB PIXEL DEPTH lB

0x000018A0 PIXEL ID O-A PIXEL ID lA

0x000018130 PIXELIDOB PIXELID-IB

0x000018C0 ____________________

Mx0001 8D30_______________ _________ ____

x0O00180 SWITCH 2DLUT FLAG 0 SWITCH 2DLUT FLAG 1

M0001~817O NEW 2DLUT VALUE-0 NEW 2DLUT VALUE 1

0XO0001900 SWITCH MODE FLAG 0 SWITCH-MODEFLAG 1
0XO001910 NEWMODE 0Q NEW-MODEIj

Mx0001920 NEW HSBLNK 0 NEW-HSBLNK I

Mx0001930 NEW- HEBLNK 0 NEW HEBLNK I

Ox0O001940 NEW VSBLNK 0 NEWVSBLNK_1

0XO0001950 NEW VEBLNK 0 NEW VEBLNK 1

0x07801E00 JILLOP-FLAG
0x07801EI0 JILLOP _COUNT
0x07801E20 J ILOP ADDRESS
0x07801E40 J LLOP OQPCODE

0x078011700 CLUT-ADDR PTR

0x078011720 CLUT -LOADED FLAG
0x780IF30

0x07801F40 CLUT A SWITCH FLAG
0x078011750 CLUT -BSWITCH FLAG

0x078011760 NEWCLUT -A-ADDR
0x0780IF80 NEW-CLUT-B ADDR

OxO78O1FAO CLUT ASWITCH ACK

Ox078011F13 CLUT B SWITCH ACK
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* Figure 2-22 identifies the CSUs in the Force Processing CSC. The functions performed
by these CSUs are described in this section.

Fore oessng

data type.c tO-Mpv.poke.c fi1-force-init.c
exception .asm fO-mpv~pokel16.c fi jinitjumnpjablexc
fO_3dlut download 1 0 npvjesetxc fljixel address.c
fO_3dlut-switch.c fdmpvjask__control.c fltprocess -messages.c
tO -alilut -switch.c fO mpvjestxc f 1setupenvironment.c
fO -debugdisablexc fCmpvwrite.c force.asm
fO -debugepnable.c tOpass-on.c forcetask.c
fO-final -lut -download.c fOpixel -depth -equest.c gspio.c
fO-final -lut -switch.c f~queryxc mx2_hword.c
fO-mode _select.c tf-set -display-c nmi-type.c
fOmpv -nitzc fO -rigger.c poll -ready.c
f0-mpyvutjequest.c fO-unknown .c test..gsp .c
fCmpvpeek.c

Figure 2-22. Force Processing CSUs

2.18.1 data type.c

The data-type function reads data from and writes data to GSP memory. This function is
called by main (in forcetask.c) if the command in the FE_CONTROL register is
SUBSYSREADSTART, SUBSYS_ WRITE,_START, SUBSYSREADMORE, or
SUBSYSWVRITE_-MORE.

The function call is data-typeo. datatype does the following:

" Retrieves the type of front-end command: read data or write data.
* If the command is read data:

- Calls gspl-octLwrite to set the GSP host control word for read mode.
- Calls gsp-read to read the data as specified by the command.

* If the command is write data:
- Calls gspjioctl-write to set the GSP host control word for write mode.
- Calls gsp..write to write the data as specified by the command.
- Reads the data back and verifies it with compare_buffers.

Called By: main
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Routines Called: compare-buffers
gsp-joctl-write
gspread
gspwrite

Parameters: none

Returns: none

2.18.2 exception.asm

The functions in the exception.asm CSU are used to initialize the exception vector table.
These functions are:

" excepinit
* spurint

2.18.2.1 excepinit

The excep-init function first determines the base address of the Force board from the
current code. It then initializes the vector base register (VBR) of the 68010 and all entries
in the exception vector table to point to spurint.

The function call is excepinitO.

Called By: fl_frceinit

Routines Called: spurint

Parameters: none

Returns: none

2.18.2.2 spur int

The spurint function disables interrupts, then saves all of the 68010 data registers into the
structure "context." The order of the save is as follows: DO-D7, A0-A6, SSP, USP, PC,
SR.

The function call is spurinto.

Called By: excepinit
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Routines Called: none

Parameters: none

Returns: none

2.18.3 fO 3dlut download.c

The f0_3dlutdownload function processes the MSG_FO_3DLUT_DOWNLOAD
message. This message is sent by mpvideosim_init at the beginning of a simulation to
download 16 3-D color lookup tables. The message can also be sent through Gossip by
selecting the 1 ("3DLUTDOWNLOAD") option from the gosmpvio menu. After the
tables are downloaded, one can be put into effect using the MSGF0_3DLUT_SWITCH or
MSG_FOALLLUTSWITCH message.

The function call is f0_3dlut download(message_P, bufferP), where:

messageP is a pointer to the MSGF0__3DLUT_DOWNLOAD message
bufferP is a pointer to the buffer to be used for the response message

f0_3dlut_download does the following:

• Pushes a MSGF1 ACKNOWLEDGE message onto the response buffer with the
acknowledgement code set to 0.

• Calls gsp-ioctl_write to set the GSP host control word for read mode.
* Calls gsp-read to read the color lookup tables into Force memory.
* If the 16 tables are found:

- Uses gsp-write to download the 3-D color lookup tables from Force
memory into the 2-D task tables in GSP memory.

- Verifies the data back with gsp-jead.
- Calls gsp write to write the lookup table loaded flag to GSP memory.
- Sets the FG_3dlutdownloaded_flag to TRUE.
- Pushes a MSG F1 ACKNOWLEDGE message onto the response buffer,

with the acknowledgement code set to I (success).
* If the tables are not found:

- Sets FG_3dlutdownloadedjflag to FALSE.
- Pushes a MSG_Fl ACKNOWLEDGE message onto the response buffer,

with the acknowledgement code set to OxFFFF (error).
" Calls gsp-write to write the lookup table switch acknowledgement flags to GSP

memory.
• Calls gspioctl write to set the GSP host control word for write mode.
• Calls gspwrite to download the tables to the appropriate addresses in the MPV.

The function returns the status received from mx2_push.

Called By: fI_process-messages (through *FG_message-table)

Routines Called: gspioctlwrite
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gsp-read
gsp-wnte
mx2_push

Parameters: UNS_4 *message_P

UNS_4 *buffer_P

Returns: status

2.18.4 fO_3dlut switch.c

The f0_3dlutswitch function processes the MSG_FO_3DLUTSWITCH message. This
message is used to put a specified 3-D color lookup table into effect. (The table must have
already been downloaded to the GSP.) The message is sent by mpvideo set lut if the
Simulation Host sends a MSGSUBSYSMODE message that specifies only a new 3-D
table. The message can also be sent through Gossip by selecting the 2
("3D_LUT_SWITCH") option from the gosmpvio menu.

The function call is fO_3dlutswitch(messageP, bufferP), where:

message P is a pointer to the MSG_FO_3DLUT_SWITCH message
bufferP-is a pointer to the buffer to be used for the response message

f0)_3dlut_switch does the following:

" If the FG_3dlutdownloadedflag is TRUE (3-D color lookup tables have been
downloaded by f0_3dlut_download):

- Calls gspjioctl-write to set the GSP host control word for write mode.
- Calls gspwrite to write the new table address in the GSP and set the GSP's

switch flag for the specified channel.
- Calls gsp-write to write the appropriate acknowledgement flag to the GSP.
- Pushes a MSG_FIACKNOWLEDGE message onto the response buffer,

with the acknowledgement code set to the new table id (success)..
" If the FG_3dlutdownloaded-flag is FALSE (f0_3dlutdownload did not

download tables):
- Pushes a MSGF1_ACKNOWLEDGE message onto the response buffer

with the acknowledgement code set to OxFFFF (error).

The function always returns 0.

Called By: flprocess_messages (through *FGmessage-table)

Routines Called: gspjioctl write
gspwrite
mx2_push

Parameters: MSGF0_3DLUT_SWITCH *messageP

UNS_4 *buffer_P
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Returns: 0

2.18.5 fOalllut switch.c

The f0_alllutswitch function processes the MSG_FOALLLUTSWITCH message. This
message is used to put both a new 3-D lookup table and a new final (2-D) lookup table into
effect. The 3-D table must have already been downloaded to the GSP. The message is
sent by mpvideo_set_lut if the Simulation Host sends a MSG_SUBSYSMODE message
that specifies both a new 3-D table and a new 2-D table. The message can also be sent
through Gossip by selecting the 3 ("ALLLUTSWITCH") option from the gosmpvio
menu.

The function call is f0_alllutswitch(messageP, bufferP), where:

message P is a pointer to the MSG_FOALLLUTSWITCH message
bufferP is a pointer to the buffer to be used for the response message

f0_allut_switch does the following:

" Calls gsp-ioctl_read to read the GSP host control word.
• Calls gsplioctl_write to modify the host control word to set the data strobe bit on;

this signals the GSP that 1/0 is required.
* Determines the MPV buffer base address from the host control word.
" Calls gspjioctlwrite to set the host control word for write mode.

If FG_3dlut_downloaded-flag is TRUE (fO3dlutdownload has downloaded 3-D
color tables):

- Gets the new 3-D table id from the message.
- Finds the table in Force memory.
- Finds the correct address in GSP memory.
- Calls gsp-write to download the table to GSP memory.

* If FG_3dlut_downloadedflag is FALSE (f0 3dlutdownload has not downloaded
3-D color tables):

- Sets the 3-D table id to 0x0OFF (error).
* Gets the new 2-D table id from the message.
* Calls gsp-write to download the new 2-D table to GSP memory.
* Pushes a MSGF1 ACKNOWLEDGE message onto the response buffer, the

acknowledgement code is set to the new 2-D table value OR'd with the new 3-D
table value (which is OxOOFF if 3-D tables have not been downloaded to the GSP).

The function always returns 0.

Called By: fl process-messages (through *FGmessagejtable)

Routines Called: gspjioctlread
gspioctl_write
gsp.write
mx2_push
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Parameters: MSG FO ALLLUTSWITCH *messageP
UNS_4 *buffer_P

Returns: 0

2.18.6 f0_debugdisable.c

The f0 )debugdisable function processes the MSG_FO_DEBUGDISABLE message.
This message is used to disable Force debug mode. The message can be generated through
Gossip by selecting the L ("DEBUG DISABLE") option on the gos,.mpvio menu.

At the current time, the Force debug flag is used only by gspio. If debug is enabled,

gspio returns a status message.

The function call is f0_debugdisable(messageP, bufferP), where:

messageP is a pointer to the MSGFODEBUGDISABLE message
buffer P is a pointer to the buffer to be used for the response message

f0_debugdiisable does the following:

" Pushes a MSG_FIACKNOWLEDGE message onto the response buffer, with the
acknowledgement code set to 0 (success).

• Sets the FGdebugjflag variable to FALSE.

The function returns the status received from mx2_push.

Called By: flprocess.messages (through *FG_message_table)

Routines Called: mx2_push

Parameters: UNS_4 *messageP
UNS_4 *buffer_P

Returns: status

2.18.7 f0_debugenable.c

The f0_debug enable function processes the MSG_F0_DEBUGENABLE message. This
message is used to enable Force debug mode. The message is generated through Gossip
by selecting the K ("DEBUG ENABLE") option from the gosmpvio menu.

At the current time, the Force debug flag is used only by gsp-io. If debug is enabled,
gspio returns a status message.

The function call is fOdebugenable(messageP, buffer_P), where:
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messageP is a pointer to the MSG FO DEBUGENABLE message
bufferP is a pointer to the buffer to be used for the response message

fi)_debug-enable does the following:

" Pushes a MSG_ FlACKNOWLEDGE message onto the response buffer, with the
acknowledgement code set to 0 (success).

* Sets the FG_debugjflag variable to TRUE.

The function returns the status received from mx2_push.

Called By: fl_process-messages (through *FGmessagejtable)

Routines Called: mx2_push

Parameters: UNS_4 *messageP
UNS_4 *buffer_P

Returns: status

2.18.8 fO final lut download.c. The fO_finallut download function processes the MSGFOFINAL_LUT_DOWNLOAD
message. This message is used to download the final (2-D) color lookup table to the GSP.
The message is sent by mpvideojload if the Simulation Host sends a MSGFILEDESCR
message that specifies a final lookup table. The message can also be generated through
Gossip by selecting the 4 ("FINALLUT_DWNLD") option from the gos-mpvio menu.

The function call is fOinallutdownload(messageP, buffer_P), where:

messageP is a pointer to the MSG_F0_FINALLUTDOWNLOAD message
bufferP is a pointer to the buffer to be used for the response message

f0_final-lut.download does the following:

" If FGfinal_ luttype is 0 (2-D table cannot be downloaded to this MPV board -
final lookup table is stored in PROM):

- Pushes a MSGF1 ACKNOWLEDGE message onto the response buffer,
with the acknowledgement code set to 0xFFFF (error).

" If the entry number in the message is greater than or equal to 192 (the maximum
allowed is 191):

- Pushes a MSG_FIACKNOWLEDGE message onto the response buffer,
with the acknowledgement code set to OxFFFE (error).

" If the FGfinal lut type is 1 (this MPV board has downloadable memory for
lookup tables) and the entry number is valid:

Finds the specified entry's table and address offsets.
Finds the appropriate destination address in the MPV.

- For each two bytes of data in the message (maximum 256, or 512 bytes):
* Calls gsp-write to write the data to the GSP.
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* Calls gsp-read to read the data back to compare it.
- Calls gsp-ioctLwrite to set the GSP host control word for write mode.
- Calls gspwrite to download all of the data from the message to GSP

memory.
- Pushes a MSGF1 ACKNOWLEDGE message onto the response buffer,

with the acknowledgement code set to the entry number from the message.

The function always returns 0.

Called By: flprocess, messages (through *FGmessage table)

Routines Called: gspjread
gsp-write
mx2_push

Parameters: MSG_F0_FINAL_LUT_DOWNLOAD *messageP
UNS_4 *buffer_P

Returns: 0

2.18.9 fO final lut switch.c

The f)_finallut_switch function processes the MSGF0_FINAL_LUT_SWITCH
message. This message is used to put a specified final (2-D) color lookup table into effect.
The message is sent by mpvideo_.set_lut if the Simulation Host sends a
MSGSUBSYSMODE message that specifies only a new 2-D table. The message can
also be generated through Gossip by selecting the 5 ("FINALLUTSWITCH") option
from the gos mpvio menu.

The function call is fO_finallutswitch(messageP, bufferP), where:

messageP is a pointer to the MSG_FO_FINALLUTSWITCH message
bufferP is a pointer to the buffer to be used for the response message

f0_final-lutswitch does the following:

• Calls gsp-joctl_read to read the GSP host control word.
* Calls gspioctl_write to change the GSP host control word to set the data strobe bit

on; this signals the GSP that I/O is required.
* Determines the MPV buffer base address from the host control word.
* Calls gspjioctlwrite to set the GSP host control word for write mode.
* Gets the new 2-D table id (value) from the message.
* Calls gsp_.write to download the new 2-D table to GSP memory.
• Pushes a MSG_FlACKNOWLEDGE message onto the response buffer, with the

acknowledgement code set to the new 2-D lut value.

The function always returns 0.
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Called By: fl processmessages (through *FGmessage-table)

Routines Called: gspioctlread
gspjoctiwrite
gsp_write
mx2_push

Parameters: MSGFOFINAL_LUT_SWITCH *messageP

UNS_4 *buffer_P

Returns: 0

2.18.10 fO mode select.c

The fO_modeselect function processes the MSG_FOMODESELECT message. This
message is used to put the desired resolution and panel orientation into effect. The message
is sent by mpvideo_set_mode to load the default mode when the MPV is initialized, and
later to change the mode if the Simulation Host sends a MSG_SUBSYSMODE message.
The message can also be generated through Gossip by selecting the 6 ("MODESELECT")
option from the gos-rnpvio menu.

This message is supported only with the Value-Added MPV board (revision 5).

The function call is fO_mode_select(messageP, bufferP), where:

messageP is a pointer to the MSG_FO_MODE_SELECT message
buffer P is a pointer to the buffer to be used for the response message

f0_modeselect does the following:

* If FG_mpv_type is 0 (older MPV board):
- Pushes a MSG_FIACKNOWLEDGE message onto the response buffer

with the acknowledgement code set to OxFFFF (error).
* If FG-mpvjtype is 1 (Value-Added MPV board):

- Retrieves the new mode, orientation, resolution i and j, and offset i and j
from the message.

- Puts the data into the mode_selectdata structure.
- Calls gspioctl-read to read the GSP host control word.
- Calls gspioctl-write to modify the host control word to set the data strobe

bit on; this signals the GSP that I/O is required.
- Determines the MPV buffer base address from the host control word.
- Calls gspjioctl write to set the host control word for write mode.
- Calls gsp-wnte to write the new values from the modeselectdata structure

into MPV memory.
- Calls fl-paneworientation to change the viewport's orientation.
- Calls fl_panewresolution to change the viewport's resolution.
- Pushes a MSG_Fl ACKNOWLEDGE message onto the response buffer,

with the acknowledgement code set to the 2-D lookup table value written
into the MPV board's configuration register.
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The function returns the status received from mx2_push if successful. It returns 0 if the
mpvtype is 0.

Called By: fI_process_messages (through *FGmessage-table)

Routines Called: mx2_push
gsp ioctl_read
gspioctlwrite
gsp write
fl_pa_new-orientation
fl_pa~new_resolution

Parameters: MSG_F0_MODESELECT *messageP
UNS_4 *buffer_P

Returns: 0
status

2.18.11 fOmpvinit.c

The f0_mpvjinit function processes the MSGFOMPV_INMT message. This message is
used to initialize the MPV. The message can be generated through Gossip by selecting the
7 ("MPVINIT") option from the gosjmpvio menu.

The function call is f0_mpvinit(messageP, bufferP), where:

messageP is a pointer to the MSG_F0_MPV_IN1T message
bufferP is a pointer to the buffer to be used for the response message

This function is not currently implemented. It always returns 0.

Called By: fI_process-messages (through *FGmessagejtable)

Routines Called: none

Parameters: UNS_4 *messageP
UNS_4 *buffer_P

Returns: 0

2.18.12 fOmpv_lut_typerequest.c

The f0_mpv-lut-type-request function processes the MSG FO MPVLUTTYPE_-
REQUEST message. This message is used to determine the MPV's board type and
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whether or not the board is capable of accepting downloaded final (2-D) lookup tables.. The function returns the data in a MSGFlMPVLUTTYPE message.

The MSG_FO_MPVLUTTYPEREQUEST message is sent by mpvideoboot when the
system is initialized. The message can also be generated through Gossip by selecting the 8
("MPVLUTTYPEREQ") option from the gosjmpvio menu.

The function call is fO_mpv_lut typerequest(messageP, bufferP), where:

messageP is a pointer to the MSG_FOMPV_LUTTYPE_REQUEST message
buffer P is a pointer to the buffer to be used for the response message

f0 mpvjluttype-request does the following:

* Gets the MPV type from the FGmpv-type global variable (1=Value-Added MPV
board, O=older MPV board).

• Gets the final lookup table type from the FGfinalluttype global variable (1=fnal
lookup table can be downloaded, 0=final lookup table is in PROM).

" Pushes a MSG F1 MPVLUTTYPE message containing the above parameters
onto the response buffer.

The function returns the status received from mx2_push.

Called By: fl_processmessages (through *FGmessage-table)

Routines Called: mx2_push

Parameters: UNS_4 *messageP
UNS_4 *buffer_P

Returns: status

2.18.13 fO-mpvpeek.c

The fOmpv peek function processes the MSGF0MPVPEEK message. This message
is used to read data from GSP memory. The message specifies the starting address and the
number of bytes to read. The data is returned in a MSGFlMPVMEMORY message.

The MSGFOMPVPEEK message can be generated through Gossip by selecting the 9
("MPV_PEEK") option from the gosjrnpvio menu.

The function call is fOmpvpeek(messageP, bufferP), where:

messageP is a pointer to the MSG_FO_MPVPEEK message
bufferP is a pointer to the buffer to be used for the response message

f)_mpvpeek does the following:
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* Converts the byte count specified in the message to a half-word count (maximum
256 half-words, for 512 bytes).

• Calls gspjioctl write to set the GSP host control word for read mode.
• Calls gsp-read to read the specified amount of data from GSP memory, starting at

the specified address.
* Pushes a MSG_FIMPVMEMORY message with the data read from the GSP

onto the response buffer.

The function always returns 0.

Called By: fl-process-messages (through *FGmessage-table)

Routines Called: gspioctl-write
gsp-read
mx2_push

Parameters: MSGFOMPVPEEK *messageP

UNS_4 *buffer_P

Returns: 0

2.18.14 f0_mpvpoke.c

The f0 mpvpoke function processes the MSGFOMPV_POKE message. This message
is used to write one 32-bit value to GSP memory. The message specifies the starting
address and the data to be written. The message can be generated through Gossip by
selecting the A ("MPVPOKE") option from the gosmpvio menu.

The function call is f0_mpvpoke(messageP, buffer_P), where:

messageP is a pointer to the MSGF0_MPV_POKE message
bufferP is a pointer to the buffer to be used for the response message

f0 mpv-poke does the following:

• Pushes a MSG_FIACKNOWLEDGE message onto the response buffer, with the
acknowledgement code set to 0 (success).

* Calls gspjioctlwrite to set the GSP host control word for write mode.
" Calls gsp-write to write the data from the message to the specified location.

The function returns the status received from mx2_push.

Called By: flprocess-messages (through *FG_message-table)

Routines Called: gspjioctl-write
gspwite
mx2-push
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Parameters: MSG FO MPVPOKE *messageP
UNS_4 *buffer_P

Returns: status

2.18.15 f0_mpv_pokel6.c

The f0_mpvpoke16 function processes the MSG FO MPVPOKE16 message. This
message is used to write one 16-bit value to GSP memory. The message specifies the
starting address and the dat to be written. The message can be generated through Gossip
by selecting the M ("MPV POKE16") option from the gosmpvio menu.

The function call is f0_mpv_pokel6(messageP, bufferP), where:

messageP is a pointer to the MSGFOMPVPOKE16 message
bufferP is a pointer to the buffer to be used for the response message

f0_mpvpokel6 does the following:

* Pushes a MSG_FIACKNOWLEDGE message onto the response buffer, with the
acknowledgement code set to 0 (success).

* Calls gspwrite to write the data from the message to the specified location.

The function returns the status received from mx2_push.

Called By: fl process-messages (through *FGmessage-table)

Routines Called: gsp-write
mx2_push

Parameters: MSGF0_MPV_POKE *messageP
UNS_4 *buffer_P

Returns: status

2.18.16 f0_mpv_reset.c

The f0_mpvreset function processes the MSG_F0_MPVRESET message. This message
is used to reset the MPV board. The message is sent by mpvideoboot when the system is
initialized if the MPV board is detected to be a Value-Added MPV. The message can also
be generated through Gossip by selecting the B ("MPVRESET") option from the
gos-mpvio menu.

The function call is f0_npv_reset(messageP, bufferP), where:
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messageP is a pointer to the MSG_FOMPVRESET message
bufferP is a pointer to the buffer to be used for the response message

f0_mpvjreset does the following:

* Calls gspjreset to reset the MPV board.
• Sets nmisetflag to 0 (this indicates that the GSP is not running).
• Pushes a MSG_F1_ACKNOWLEDGE reply message onto the response buffer,

with the acknowledgement code set to 0 (success).

The function returns the status received from mx2_push.

Called By: fl process.messages (through *FGmessage-table)

Routines Called: gsp.reset
mx2_push

Parameters: UNS_4 *message_P
UNS_4 *buffer_P

Returns: status

2.18.17 fOmpv_taskcontrol.c

The fOmpvtaskcontrol function processes the MSGFOMPVTASKCONTROL
message. This message is used to start or stop the MPV task. The message can be
generated through Gossip by selecting the C ("MPVTASKCTL") option from the
gosmpvio menu.

The function call is fOmpvtask_control(messageP, buffer_P), where:

message P is a pointer to the MSG FO MPVTASKCONTROL message
bufferP is a pointer to the buffer to be used for the response message

This function is not currently implemented. It always returns 0.

Called By: fl-process-messages (through *FGmessage-table)

Routines Called: none

Parameters: UNS_4 *messageP
UNS_4 *buffer_P

Returns: 0
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2.18.18 fOmpv_test.c

The f0_mpv_test function processes the MSGF0_MPVTEST message. This message is
used to request that the Force task perform MPV/Force interface tests and report the results.
The message can be generated through Gossip by selecting the D ("MPVTEST") option
from the gosmpvio menu.

The function call is f0_mpv_test(messageP, bufferP), where:

messageP is a pointer to the MSG- F0_MPV_TEST message
buffer P is a pointer to the buffer to be used for the response message

This function is not currently implemented. It always returns 0.

Called By: fl_process-messages (through *FGmessage-table)

Routines Called: none

Parameters: UNS_4 *messageP
UNS_4 *buffer_P

Returns: 0

2.18.19 f0_mpvwrite.c

The f0_mpv write function processes the MSGF0_MPVWRITE message. This
message is used to write up to 512 bytes of data to GSP memory. The message specifies
the data to be written and the starting destination address. The message can be generated
through Gossip by selecting the E ("MPVWRITE") option from the gosjmpvio menu.

The function call is f0_mpv_write(message_P, bufferP), where:

messageP is a pointer to the MSGFOMPVWRITE message
bufferP is a pointer to the buffer to be used for the response message

f)_mpv~write does the following:

* Converts the byte count in the message to a half-word count.
• Calls gspjioctl-write to set the GSP host control word for write mode.
* Calls gsp-write to write the data from the message to the specified address in GSP

memory.
• Pushes a MSG_FIACKNOWLEDGE message onto the response buffer, with the

acknowledgement code set to 0 (success).

The function always returns 0.
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Called By: fl-process-messages (through *FGmessagejtable)

Routines Called: gspjioctl-write
gspwrite
mx2_push

Parameters: MSG_F0_MPV_WRITE *messageP
UNS_4 *buffer_P

Returns: 0

2.18.20 fO_passon.c

The f0_passon function processes the MSG_FOPASSON message. This message is
sent when the Simulation Host sends messages that are to be forwarded to an imbedded
subsystem. Currently, the only subsystem that receives pass-on messages is the 2-D
processor task. The message is used to update 2-D overlay components (stored in GSP
memory) during runtime.

The MSG_FOPASSON message is not currently used. For real-time PASSON
messages, the msgpass_on function (in the Message Processing CSC) puts the message
data in a buffer and the Force task writes it to GSP memory. The MSG FO PASSON
message cannot be generated through Gossip either, as the F ("PASS-ON") option on the
gosimpvio menu is not currently implemented.

The function call is fOpass on(messageP, buffer_P), where:

messageP is a pointer to the MSG_F0_PASSON message
buffer P is a pointer to the buffer to be used for the response message

f0_passon does the following:

• Reads and saves the GSP host control word.
• Calls gspjioctlwrite to modify the host control word to set the data strobe bit on;

this signals the GSP that I/O is required.
* Gets the MPV buffer base address from the control word.
* Calls gsp-ioctlwrite to set the host control word for write mode.
• Calls gsp..write to write the new data to GSP memory.
* Pushes a MSGFl ACKNOWLEDGE message onto the response buffer, with the

acknowledgement code set to 0 (success).
* Calls gspioctl_write to restore the original control word, turning the data strobe bit

off.

The function always returns 0.

Called By: flprocess-messages (through *FGmessage-table)

Routines Called: gsp-ioctlread
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gspjoctlwrite
gsp-write
mx2_push

Parameters: MSG_FOPASSON *messageP

UNS_4 *buffer_P

Returns: 0

2.18.21 fO_pixeldepthrequest.c

The f0_pixel-depth-request function processes the MSG_FOPIXEL_DEPTHREQUEST
message. This message is used to obtain a depth value for a specified pixel location. The
message is sent by mpvideo-laserrequest__range when the Simulation Host sends a
MSGLASER REQUESTRANGE message for a TX backend. The message can also be
generated through Gossip by selecting the G ("PIXELDEPTHREQ") option from the
gos mpvio menu.

fLpixel-depthjrequest takes the data from the MSG_FO_PIXELDEPTH_REQUEST
message and puts it into several arrays that are used by f0 trigger to download the request
to the MPV.

The function call is fOpixel depthrequest(messageP, bufferP), where:

messageP is a pointer to the MSGFO_PIXELDEPTHREQUEST message
bufferP is a pointer to the buffer to be used for the response message

f0Lpixeldepth-request does the following:

• Gets the channel number, pixel location (ij), and range id from the message.
• If the channel number is greater than 1, returns 0 and terminates.
* Calls fl-pa~jb_offset to get the pixel location's frame buffer address offset.
* Sets the channel's element in the FG-pixel-addr[] array to the pixel's GSP address.

f0_trigger uses this value when sending the request to the MPV.
* Sets the channel's element in the FG-pixel-id[] array to the range id from the

message. f0_trigger uses this value when sending the request to the.MPV.
• Sets the channel's element in the FG-pixeldepth_flag[] array to TRUE. This

prompts f0_trigger to read the depth data returned from the MPV and generate a
MSG_FIPIXELDEPTHRETURN message.

* Pushes a MSGFlPIXELADDR message onto the response buffer.
* Sets the channel's element in the FGnew-pixel-reqjlag[I array to 4. This tells

f)_trigger that there is a depth request to send to the MPV.
• Sets the FG-pixel depth -.message flag to TRUE. This tells gsp-jo that pixel

locations have been set.

The function always returns 0.

Called By: fl process-messages (through *FGmessagejtable)
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Routines Called: fl-pafboffset
mx2push

Parameters: MSGFOPIXELDEPTHREQUEST *message_P
UNS_4 *buffer_P

Returns: 0

2.18.22 fOquery.c

The f0_query.c CSU contains the function used to process the MSG_FOQUERY
message. It also contains various functions used to manipulate character strings. The
functions in this CSU are:

" ft0query
• strcpy
* strcat
• strlen

2.18.22.1 fOquery

The fO.query function processes the MSG_FOQUERY message. This message is used to
transfer Gossip data to and request general information from the Force task. The message
can be generated through Gossip by selecting the I ("QUERY") option from the gosmpvio
menu. The Gossip user specifies the query code and text.

The function call is f _query(messageP), where message P is a pointer to the
MSGFO QUERY message.

f0_query does the following:

" Selects a predefined string based on the query code in the message.
• Copies the string.
• Concatenates the string and the text provided in the message.
• Puts the ccncatenated string in the reply message.
• Pushes a MSGFl_TEXT message onto the forcejreply buffer.

The function always returns 1.

Called By: fl-processmessages (through *FGmessagejtable)

Routines Called: mx2_push
strcat
strcpy

Parameters: MSGFOQUERY *message_P
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Returns: 1

2.18.22.2 strcpy

The strcpy function copies one string to another.

The function call is strcpy(stringl, string2), where:

string] is the destination string
string2 is the source string

Called By: f0_query

Routines Called: none

Parameters: char *stringl
char *string2

Returns: none

2.18.22.3 strcat

The strcat routine concatenates a string onto the end of another string.

The function call is strcat(stringl, string2), where:

string) is the first string
string2 is the string to be added to the end of string]

The concatenated string is stored in string].

Called By: f0_query

Routines Called: strlen

Parameters: char *stringl
char *string2

Returns: none
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2.18.22.4 strlen

The strlen function determines the length of a given string.

The function call is strlen(string), where string is a pointer to the string. The string
length is returned as index.

Called By: strcat

Routines Called: none

Parameters: char *string

Returns: index

2.18.23 f0_setdisplay.c

The f0_setdisplay function processes the MSGF0_SETDISPLAY message. This
message is used to turn the video channels driven by the MPV board on and off. The
message is sent by mpvideosetvideo at the beginning of a simulation (to turn all channels
on) and at the end of a simulation (to turn all channels off). It is also sent during a
simulation if the Simulation Host sends a MSG_VIEWPORTUPDATE message. The
message can also be generated through Gossip by selecting the H ("SETDISPLAY")
option from the gos-.mpvio menu.

The function call is f0 set-display(messageP, bufferP), where:

messageP is a pointer to the MSGFOSETDISPLAY message
bufferP is a pointer to the buffer to be used for the response message

f0_setdisplay does the following:

" Calls gspjioctlwrite to set the GSP host control word for write mode.
" If the message specifies MPV_VIDEO_ON:

- Sets the mpvyideo_code to ON.
- Calls gsp-write to write the mpv_videocode to the video control address.

" If the message specifies MPVVIDEOOFF:
- Sets the mpv video.code to OFF.
- Calls gspwrite to write the mpv-videocode to the video control address.

" Pushes a MSG_Fl ACKNOWLEDGE message onto the response buffer, with the
acknowledgement code set to the mpv_videocode.

The function always returns 0.

Called By: fl-process-messages (through *FG_messagejtable)
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Routines Called: gspjoctlwrite
gspwrite
mx2_push

Parameters: MSGFOSETDISPLAY *message_P

UNS_4 *buffer_P

Returns: 0

2.18.24 f0trigger.c

The fo-trigger function processes the MSGFOTRIGGER message. This message
triggers the MPV 1/0 to communicate directly with the MPV board to process all requests
queued during the preceding frame. The function returns a MSGFlPIXELDEPTH
message for each channel for which laser processing has been requested. It also returns a
MSG_Fl_MPV_IOCT message if an illegal opcode trap is detected on the MPV.

The MSGFOTRIGGER message is sent by mpvideo-sendreq every frame, after all of
the frame's messages have been processed by the real-time software. The message can
also be generated through Gossip by selecting the J ("TRIGGER") option from the
gosjmpvio menu.

The MPV locations for each channel's pixel depth request and return data are specified in
terms of their offset from the MPV board's base address. The offsets are defined in the
mpv-mdef.h file.

The function call is fOtrigger(message_P, bufferP), where:

message P is a pointer to the MSG_FOTRIGGER message
bufferP is a pointer to the buffer to be used for the response message

f0_trigger does the following:

* Calls gsp-ioctl_read to read the GSP host control word.
* Calls gspjioctl_write to modify the host control word to set the data strobe bit on;

this signals the GSP that 1/0 is required.
* Determines the MPV buffer base address from the host control word.
* Calls gsp-joctlwrite to set the host control word for read mode.
0 If FG-pixel-depth-flag[O] is TRUE, indicating that channel 0 has a laser depth

request pending:
- Sets the channel number to 0.
- Calls gsp.read to read the pixel depth for channel 0 (located at the MPV's

base address plus the offset specified by PIXELDEPTH_AOFF).
- Calls gspjread to read the range id for this request (located at the MPV's

base address plus the offset specified by PIXELIDAOFF).
- Pushes a MSGF1 PIXELDEPTHRETURN message for channel 0 onto

the response buffer.
* If FG-pixel-depth-flag[ 1] is TRUE, indicating that channel I has a laser depth

request pending:
- Sets the channel number to 1.
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- Calls gsp_read to read the pixel depth for channel 1 (located at the MPV's
base address plus the offset specified by PIXELDEPTH BJOFF).

- Calls gsp-read to read the range id for this request (located at the MPV's
base address plus the offset specified by PIXELIDB_OFF).

- Pushes a MSGFlPIXELDEPTHRETURN message for channel 1 onto
the response buffer.

" Calls gspjioctl_write to set the host control word for write mode.
" If FG-new-pixel-reqflag[O is greater than 0 (indicating that channel 0 has a new

pixel depth request message to send to the MPV; f0Lpixel-depth-request sets this
value to 4):

- Decrements the value in FGnewpixeLreq_flag[0].
- Calls gsp-write to write the pixel address to the MPV (located at the MPV's

based address plus the offset in PIXELREQUEST_A_OFF).
- Calls gsp-write to write the pixel id to the MPV (at the MPV's base address

plus the offset in PIXELIDA_OFF).
* If FGjnew-pixel-req__flag[1] is greater than 0 (indicating that channel 1 has a new

pixel depth request message to send to the MPV; f(Lpixel_depth-request sets this
value to 4):

- Decrements the value in FG-new-pixel-reqjflag[1].
- Calls gsp-.write to write the pixel address to the MPV (located at the MPV's

based address plus the offset in PIXELREQUEST_B_OFF).
- Calls gspwrite to write the pixel id to the MPV (at the MPV's base address

plus the offset in PIXELIDB OFF).
* Calls gspjioctl_write to set the host control word for read mode.
* Calls gsp-read to check for any illegal opcodes from the GSP.
* If any opcode errors were found, pushes a MSGFlMPVIOCT onto the

response buffer.

The function returns the status received from mx2_push.

Called By: fl-process-messages (through *FGmessage-table)

Routines Called: gspjioctldread
gspjoctLwrite
gsp-read
gspwrite
mx2_push

Parameters: UNS_4 *messageP
UNS_4 *buffer_P

Returns: status

2.18.25 fOunknown.c

The fOunknown function is called if an unknown message type is received from the real-
time software. The function does no processing.

The function call is f0_unknown(messageP, bufferP), where:
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messageP is a pointer to the unknown message
bufferP is a pointer to the buffer to be used for the response message

The function always returns 0.

Called By: fl processjmessages (through *FG message-table)

Routines Called: none

Parameters: UNS_4 *messageP
UNS_4 *buffer_P

Returns: 0

2.18.26 flforce init.c

The flforceinit function initializes the Force task upon initial (cold) start.

The function call is flforceinitO. The function does the following:

* Calls excep-init to initialize the exception vector table.
* Initializes the Force interface mailbox.
* Initializes the Force control register in the Force interface mailbox for GSP I/O (as

opposed to test mode in which the GSP is not actually read or written to).
* Initializes the sync registers in the Force interface mailbox.
* Calls initports to initialize the Force-GSP interface.
* Calls fl-painit to initialize the pixel address object.
* Calls gsp-read to determine the MPV resolution (from the GSP configuration

register).
* Calls fl pa-newresolution to set the MPV resolution (RES_640x480 or

RES_320x240).
* Initializes the FG_final_lutLtype global variable to MPVNOLUT_DWNLD (2-D

lookup table is not downloadable because table is contained in PROM).
* Initializes the FG-pixel depth-message global variable to FALSE (no locations

have been set for laser range processing).
* Sets the FGmpvjtype global variable based on the setting of the MPV DIP switch:

1 for Value-Added MPV boards, 0 for older boards.
* If the MPV type is 1 (Value-Added MPV), sets FGfinal-lut_type to

MPV_LUT_DWNLD (2-D lookup table can be downloaded to the MPV).
• Calls fl-setup-environment to set up the Force environment variables to the real-

time software.
* Calls fljinit.jump-table to initialize the array used to call the appropriate f0_*

function for each message received from the real-time software.

Called By: main

695



BBN Systems and Technologies GT100 RTSW CSCI

Routines Called: excep-init
fl-init-jumptable
fl-painit
fl_pa new_resolution
fl_setupenvironment
gspjread
init-ports

Parameters: none

Returns: none

2.18.27 fl initjumptabe.c

The flinitjumptable function initializes the Force message processing jump table
(FGmessage_table). This array contains one entry for each valid message type that can be
received from the real-time software. Each entry in the array contains the name of the f0_*
function to call for that message type. The fl process-messages function indexes into
FG-message-tablef- to call the appropriate f0_* function for each message it receives.

The function call is fi initjump tableo. The function first initializes all 255 entries to
point to the f0_unknown function, then modifies the entries for all valid message types.

The index number assigned to each valid message type is defined in the mpvideojmsg.h
file.

Called By: flforceinit

Routines Called: none

Parameters: none

Returns: none

2.18.28 flpixeladdress.c

The functions in the fl-pixel-address.c CSU are used to return the frame buffer address
offset for a given pixel location. The CSU contains a separate function for each resolution
and orientation. These functions are:

• flpainit
• f lpanew_orientation
* fl_pa new_resolution
" fl-pafboffset
* fl_pa_640x480_v
" flpa_320x240_v
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Sfl_pa_640x256_v
Sfl_pa_640x240_v
0 fl_pa_640x480_h
* fl_pa_320x240_h
* fl_pa_640x256 '_h
" fl_pa_640x240_h

The paFP_table array contains one element for each supported orientation/resolution.
Each element contains the name of the fl_pa_*_v or flpa_*_h function used to process
frame buffer address requests for viewports with the specified attributes.

The fl_pa_*._v and fl_pa_*_h functions are called via the *pixeladdress_FP function
pointer. This pointer is set by indexing into pajFPtable[] with a specified orientation and
resolution.

2.18.28.1 fl_pa-init

The fl pajinit function initializes the paFP_table array when the Force board is
initialized, paFP_table] contains one entry for each supported orientation/resolution
combination. Each entry contains the name of the fi_pa_*_v or fl-pa_*_h function that
processes frame buffer address requests for viewports with that orientation and resolution.

The function call is flpainito. The function does the following:

" Defines each element in the pa_FP_table array.
* Sets the default viewport orientation to vertical.
" Sets the default viewport resolution to 640 x 480.
• Sets the *pixel addressFP function pointer to the default orientation and

resolution. This function pointer is used by other Force functions to index into the
paFP_table for a given orientation and resolution.

The function always returns 1.

Called By: fl_forceinit

Routines Called: none

Parameters: none

Returns: 1

2.18.28.2 ft_paneworientation

The fl pa-neworientation function changes the orientation of a viewport. This function
is called to load the default orientation when the MPV is initialized, and later to change the
orientation if the Simulation Host sends a MSGSUBSYSMODE message. A new
orientation can also be specified through Gossip. Orientation changes are supported only
by the Value-Added MPV board.

697



BBN Systems and Technologies GT100 RTSW CSCI

The function call is fl pa new orientation(neworientation), where
new-orientation is ORIENTVERTICAL or ORIENT_HORIZONTAL.

fl-panewjorientation does the following:

* Verifies that the new orientation is valid.
* Resets the *pixel-addressFP function pointer to reflect the new orientation.

The function returns 1 if successful. It returns 0 if the new orientation is invalid.

Called By: f0_mode_select

Routines Called: none

Parameters: HWORD neworientation

Returns: 0
1

2.18.28.3 flpa_new_resolution

The fl-pa-newresolution function changes the resolution of a viewport. This function is
called to load the default resolution when the MPV is initialized, and later to change the
resolution if the Simulation Host sends a MSGSUBSYSMODE message. A new
resolution can also be specified through Gossip. Resolution changes are supported only by
the Value-Added MPV board.

The function call is flpa new resolution(new-resolution), where new-resolution
is RES_640x480, RLS_320x240,RES_640x256, or RES_640x240.

flpanew-resolution does the following:

• Verifies that the new resolution is valid.
• Resets the *pixel-addressFP function pointer to reflect the new resolution.

The function returns 1 if successful. It returns 0 if the new resolution is invalid.

Called By: fOmodeselect

flforceinit

Routines Called: none

Parameters: HWORD newresolution
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Returns: 0

* 1

2.18.28.4 fl_pafb-offset

The fl-pafb_offset function finds the frame buffer address offset for a given pixel
location on a specified viewport. This function is called to process laser range requests.

The function call is fi_pa_fboffset(pixeli, pixelj, viewport), where:

pixeli is the horizontal coordinate of the pixel
pixelj is the vertical coordinate of the pixel
viewport is the viewport number (0 or 1)

fl-pa fboffset uses the *pixel addressFP function pointer to call the appropriate
fl-pa_*_v or fl-pa_*_h function to determine the pixel's frame buffer address offset. It
then returns this value asfi offset.

Called By: f0_pixel-depth-request

gspio

Routines Called: *pixeladdressFP

Parameters: HWORD pixel-i
HWORD pixelj
HWORD viewport

Returns: fb_offset

2.18.28.5 f1_pa_640x480_v

The flpa_640x480_v function returns the frame buffer iiddress offset for a given pixel

location for viewports with 640 x 480 resolution and vertical panel orientation.

The function call is f1_pa_640x480_v(pixe1_i, pixelj, viewport), where:

pixel i is th . horizontal coordinate of the pixel
pixelj is the vertical coordinate of the pixel
viewport is the viewport number (always 0)

flpa_640x480_v does the following:

• Verifies that the viewport number is 0 and the pixel location is valid (pixel-i < 640
and pixelj < 480).

• Sets the panel offset (panel starting address) based on the specified horizontal
offset, and reduces the horizontal offset accordingly.

* Computes the total offset by OR'ing the panel, horizontal, and vertical offsets.
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The function returns the frame buffer address offset (gsptotaloffset) if successful. It
returns 0 if the viewport number or pixel location is invalid.

Called By: flpa-fb-offset (through *pixel-addressFP)

Routines Called: none

Parameters: HWORD pixel_i
HWORD pixel-j
HWORD viewport

Returns: 0
gsp-total offset

2.18.28.6 fl_pa_320x240_v

The fl-pa-320x240_v function returns the frame buffer address offset for a given pixel
location for viewports with 320 x 240 resolution and vertical panel orientation.

The function call is f1_pa_320x240_v(pixeli, pixelj, viewport), where:

pixel i is the horizontal coordinate of the pixel
pixelj is the vertical coordinate of the pixel
viewport is the viewport number (0 or 1)

fl pa_32x240_v does the following:

* Verifies that the viewport number is either 0 or 1 and the pixel location is valid
(pixeli < 320 and pixel.j < 240).

* Sets the panel offset (panel starting address) based on the specified horizontal
offset, and reduces the horizontal offset accordingly.

• Modifies the panel offset if working with viewport 1.
* Computes the total offset by OR'ing the panel, horizontal, and vertical offsets.

The function returns the frame buffer address offset (gsp total offset) if successful. It
returns 0 if the viewport number or pixel location is invalid.

Called By: fl-pajfb-offset (through *pixel-addressFP)

Routines Called: none

Parameters: HWORD pixel_i
HWORD pixel-j
HWORD viewport
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Returns: 0
gsptotaloffset

2.18.28.7 f1_pa_640x256_v

The fl-pa_640x256_v function returns the frame buffer address for a given pixel location

for viewports with 640 x 256 resolution and vertical panel orientation.

The function call is f1_pa_640x256_v(pixeli, pixelj, viewport), where:

pixeli is the horizontal coordinate of the pixel
pixelj is the vertical coordinate of the pixel
viewport is the viewport number (0 or 1)

fl-pa_640x256_v does the following:

" Verifies that the viewport number is either 0 or 1 and the pixel location is valid
(pixeli < 640 and pixel.j < 256).

" Sets the panel offset (panel starting address) based on the specified horizontal
offset, and reduces the horizontal offset accordingly.

" Modifies the panel offset if working with viewport 1.
• Computes the total offset by OR'ing the panel, horizontal, and vertical offsets.

The function returns the frame buffer address offset (gsp totaloffset) if successful. It
returns 0 if the viewport number or pixel location is invalid.

Called By: fl-pafb-offset (through *pixel-addressFP)

Routines Called: none

Parameters: HWORD pixel_i
HWORD pixel.j
HWORD viewport

Returns: 0
gsp-total-offset

2.18.28.8 f1_pa_640x240_v

The fl_pa_640x240_v function returns the frame buffer address for a given pixel location

for viewports with 640 x 240 resolution and vertical orientation.

The function call is f1_pa_640x240_v(pixeli, pixelj, viewport), where:

pixeli is the horizontal coordinate of the pixel
pixelj is the vertical coordinate of the pixel
viewport is the viewport number (always 0)
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flpa_640x240_v does the following:

* Verifies that the viewport number is 0 and the pixel location is valid (pixel-i < 640
and pixel-j < 240).

* Sets the panel offset (panel starting address) based on the specified horizontal
offset, and reduces the horizontal offset accordingly.

• Computes the total offset by ORing the panel, horizontal, and vertical offsets.

The function returns the frame buffer address offset (gsp totaloffset) if successful. It
returns 0 if the viewport number or pixel location is invalid.

Called By: fl pajfb-offset (through *pixel-addressFP)

Routines Called: none

Parameters: HWORD pixel_i
HWORD pixel.j
HWORD viewport

Returns: 0
gsp-total-offset

2.18.28.9 flpa_640x480_h

The fl pa_640x480_h function returns the frame buffer address for a given pixel location
for viewports with 640 x 480 resolution and horizontal panel orientation.

The function call is f1_pa_640x480_h(pixeli, pixelj, viewport), where:

pixel-i is the horizontal coordinate of the pixel
pixelj is the vertical coordinate of the pixel
viewport is the viewport number (always 0)

fl_pa_64x480_h does the following:

* Verifies that the viewport number is 0 and the pixel location is valid (pixel i < 640
and pixel.j < 480).

• Sets the panel offset (panel starting address) based on the specified vertical offset,
and reduces the vertical offset accordingly.

" Computes the total offset by OR'ing the panel, horizontal, and vertical offsets.

The function returns the frame buffer address offset (gsptotal offset) if successful. It
returns 0 if the viewport number or pixel location is invalid.

Called By: flpafb_offset (through *pixel-addressFP)

Routines Called: none
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Parameters: HWORD pixel_i
HWORD pixel-j
HWORD viewport

Returns: 0
gsp-jotal-offset

2.18.28.10 flpa_320x240_h
The fLpa32x240_h function returns the frame buffer address for a given pixel location
for viewports with 320 x 240 resolution and horizontal panel orientation.

The function call is f1_pa_320x240_h(pixel i, pixelj, viewport), where:

pixel-i is the horizontal coordinate of the pixel
pixelj is the vertical coordinate of the pixel
viewport is the viewport number (0 or 1)

fl-pa_320x24Q_h does the following:

* Verifies that the viewport number is either 0 or 1 and the pixel location is valid
(pixeli < 320 and pixel._j < 240).

• Sets the panel offset (panel starting address) based on the specified vertical offset,
and reduces the vertical offset accordingly.

• Modifies the panel offset if working with viewport 1.
• Computes the total offset by OR'ing the panel, horizontal, and vertical offsets.

The function returns the frame buffer address offset (gsp total offset) if successful. It
returns 0 if the viewport number or pixel location is invalid.

Called By: fl-pafboffset (through *pixel-addressFP)

Routines Called: none

Parameters: HWORD pixel_i
HWORD pixel-j
HWORD viewport

Returns: 0
gsp-tota-offset

2.18.28.11 f1_pa_640x256_h

The flpa_640x256_h function returns the frame buffer address for a given pixel location
for viewports with 640 x 256 resolution and horizontal panel orientation.
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The function call is f1_pa640x256_h(pixeli, pixelj, viewport), where:

pixeli is the horizontal coordinate of the pixel
pixelj is the vertical coordinate of the pixel
viewport is the viewport number (0 or 1)

fl_paM64Ox256_h does the following:

• Verifies that the viewport number is either 0 or 1 and the pixel location is valid
(pixel-i < 640 and pixel.j < 256).

* Sets the panel offset (panel starting address) based on the specified vertical offset,
and reduces the vertical offset accordingly.

• Modifies the panel offset if working with viewport 1.
* Computes the total offset by OR'ing the panel, horizontal, and vertical offsets.

The function returns the frame buffer address offset (gsptotaloffset) if successful. It
returns 0 if the viewport number or pixel location is invalid.

Called By: fl pajfb-offset (through *pixel addressFP)

Routines Called: none

Parameters: HWORD pixel_i
HWORD pixel-j
HWORD viewport

Returns: 0
gsp-total-offset

2.18.28.12 fl_pa_640x240-h

The fl_pa_640x240_h function returns the frame buffer address for a given pixel location
for viewports with 640 x 240 resolution and horizontal orientation.

The function call is f1_pa_640x240_h(pixel_i, pixej, viewport), where:

pixel i is the horizontal coordinate of the pixel
pixelj is the vertical coordinate of the pixel
viewport is the viewport number (always 0)

fl_pa_64x240_h does the following:

• Verifies that the viewport number is 0 and the pixel location is valid (pixel-i < 640
and pixel-j < 240).

" Sets the panel offset (panel starting address) based on the specified vertical offset,
and reduces the vertical offset accordingly.

* Computes the total offset by OR'ing the panel, horizontal, and vertical offsets.
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The function returns the frame buffer address offset (gsptotal offset) if successful. It
returns 0 if the viewport number or pixel location is invalid.

Called By: fl-pajfboffset (through *pixel-address FP)

Routines Called: none

Parameters: HWORD pixel_i
HWORD pixel-j
HWORD viewport

Returns: 0
gspjotal-offset

2.18.29 fiprocessmessages.c

The fl-process messages function handles the messages that are sent to Force from the
real-time software and Gossip. It previews each message in both incoming message
buffers (to-force and force-query), and calls the appropriate fO_* function to process it.

The function call is flprocess-messageso. The function does the following:

• Calls mx2_peek to preview the top message in the toforce buffer (used for
messages from the real-time software).

• If a message is found (indicated by a status of MXMESSAGEPREVIEWED
from mx2_push):

- Calls se_clock to read the Force timers and store the values.
- Turns on the Force lights.
- Indexes into the *FGmessagetable with the message code; this invokes

the appropriate fO_* routine to process the message. Specifies
FGfromforce_buf as the response buffer to be used by the fO_* routine.

- Calls mx2_skip to remove the processed message from the toforce buffer.
- Turns off the Force lights.
- Calls seclock to read the Force timers and store the values.

0 Calls mx2_peek to preview the top message in the force.query buffer (used for
messages from Gossip).

0 If a message is found (indicated by a status of MXMESSAGEPREVIEWED
from mx2_push):

- Calls seclock to read the Force timers and store the values.
- Turns on the Force lights.
- Indexes into the *FGmessagejtable with the message code; this invokes

the appropriate f0_* routine to process the message. Specifies
FG_force-reply-buf as the response buffer to be used by the f)_* routine.

- Calls mx2_skip to remove the processed message from the force-query
buffer.

- Turns off the Force lights.
- Calls seclock to read the Force timers and store the values.

0
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Called By: poll-ready 0
Routines Called: *FG messagetable

mx2_peek
mx2_skip
se_clock

Parameters: none

Returns: none

2.18.30 fl-setup_environment.c

The fl setupenvironment function sets up the environment variables for the Force

software. This function is called when the Force board is initialized.

The function call is fl_setup_environmento. The function does the following:

* Sets up the global variables for the message buffers.
* Sets up the Force environment variables for the Force-CIG type, the software

version, and the size of each message buffer.
* Sets the forcestarted variable to TRUE; this tells the real-time software that the

environment setup is complete.
* Calls mx2_.open to open the Force-RTSW and Force-Gossip message buffers.

The function always returns TRUE.

Called By: flforceinit

Routines Called: mx2_open

Parameters: none

Returns: TRUE

2.18.31 force.asm

The force.asm CSU contains a group of subroutines used by the Force functions to read
from and write to the GSP. These functions are the following:

Sinitports
* gsp-write
* gspjread
* gspioctlread
* gspjioctlwrite
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* gspjreset

This module is written in assembly language to obtain optimal performance from the
68230-to-GSP interface.

2.18.31.1 init ports

The initports function is called at start-up to initialize the Force-GSP interface. The
function call is init portso.

Called By: flforceinit

Routines Called: none

Parameters: none

Returns: none

2.18.31.2 gsp write

The gsp-write function writes a block of data from the Force board's memory down to the
GSP. This function is used to download subsystem mode data, color lookup tables, 2-D
overlay data, and pixel addresses and ids for laser range processing.

The function call is gspwrite(numberhwords, data_buffer, gspaddress),
where:

number hwords is the number of words to be written to the GSP
data_buffer is the location of the data in Force memory
gspaddress is the address to write to

Called By: data type
f0_3dlutdownload
fO_3dlutswitch
f)_allutswitch
f)_final_lut_download
f)_final lut switch
f)_mode_select
f0_mpvpoke
f0_mpv.poke 16
f0_mpvwrite
fOpass on
f0_seLdisplay
fOtrigger
gspio
man
nmi-type
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polLready
testgsp

Routines Called: none

Parameters: HWORD numberhwords
HWORD *databuffer
WORD gsp-address

Returns: none

2.18.31.3 gspread

The gspjead function reads a block of data from the GSP into Force memory. This
function is used to read color lookup tables, pixel depths and ids, and the MPV's
resolution. It is also used to check for illegal opcode errors and to verify writes to the
GSP.

The function call is gsp_read (number hwords, data buffer, gsp_address),
where:

number hwords is the number of words to be read from the GSP
databuffer is the location of the data in Force memory
gsp address is the address to read from

Called By: datatype
fO _3dlut_download
f0_fMal_lut_download
fbmpvpeek
f0_trigger
flforce_init
gspio
main
testgsp

Routines Called: none

Parameters: HWORD numberhwords
HWORD *databuffer
WORD gsp-address

Returns: none
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2.18.31.4 gspioctl_read

The gspjioctlread function reads the control word from the GSP host interface control
register. This function is used to read the control word before modifying it to set the data
strobe bit on to signal the GSP of required I/O.

The function call is gsp ioctl reado. The function returns the control word as an
integer (half word = 16 Sits). -

Called By: f)_allut_switch
fOfinal lutswitch
fmode_select
fQpass-on
ttrigger
gspio
main

Routines Called: none

Parameters: none

Returns: controldata

2.18.31.5 gspioctlwrite

The gsp-joctlwrite function writes the control word to the GSP host interface control
register. This function is used to set the control word for read or write mode, or to set the
data strobe bit on to signal the GSP of required I/O.

The function call is gspioctl write(controldata), where controldata is the control
word to be written.

Called By: datatype
f)_3dlut_download
f)_3dlut_switch
fo_alllutswitch
iofinal lut switch
fmodeselect
ftompv..peek
f0_mpv-poke
ftmpv-write
ftopass-on
fO-set-display
fOtrigger
gsp.io
main
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nmitype
poll-ready
test-gsp

Routines Called: none

Parameters: int controldata

Returns: none

2.18.31.6 gspreset

The gspjreset function resets the Value-Added MPV board. This function is called when
the system is initialized if a Value-Added MPV is detected. The function can also be
invoked through Gossip by selecting the B ("MPVRESET") option on the gos-mpvio
menu.

The function call is gspreseto.

Called By: f0_mpv~reset

Routines Called: none

Parameters: none

Returns: none

2.18.32 forcetask.c

The forcetask.c CSU contains the main Force Processing task and various functions related
to timing The functions in this CSU are:

• main
" comparebuffers
" restartclock
" red_clock
* seclock

2.18.32.1 main

The main function processes commands placed in the Force front-end control register by
the real-time software and Gossip. This task is loaded and started by the bootforce
function in the MPV Interface CSC.
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The function call is maino. main does the following:

40 * Calls fl_force_init to initialize the Force control registers, various parameters, and
the Force-GSP interface.

* Turns off the Force lights.
" Calls polLready to read the command in the FECONTROL register.
* Processes each message, calling other Force functions as appropriate.
" Clears the ready bit in the FECONTROL register.

The following table describes the processing performed by main for each command sent by
linkup or gosjmpvio. The first column identifies the command, preceded by the upper
byte of the value in the FE_CONTROL register (this is the value returned by poll-ready).
The second column describes the purpose of the command (in italics), then shows the
major steps performed by main to process that command.

Message Processing by main
0 SUBSYSMAILSEND Process mail, pixel depth information, andpass~on 2-D

components to/from the GSP.

Makes sure nmi set flag is I (triggers GSP I/O
processing); Urms Force lights on; calls se-clock; calls
gspJo; calls se clock; turns Force lights off.

1 SUBSYS_READSTART, Send data to or receive data from the GSP.
SUBSYSWRITE-START, Turns Force lights on; calls sesclock; calls datatype;
SUBSYSREAD MORE, calls se_.clock; turns Force lights off.
SUBSYS WRITEMORE

2 SUBSYSNMISTART Start the GSP task.
Calls nmi_type.

3 SUBSYSTESTMEM Test the ability to readfrom/write to GSP memory.
Calls testgsp; if any errors are returned, sets Force
control register.

6 SUBSYS_STOP Halt the GSP task.
Calls gsp-ioctl-write to set halt mode; sets
nmi seLflag to 0.

10 SUBSYSREADHCTRL Read the control register.
Calls gspjioctl-read; puts response in data buf in.

11 SUBSYSWRITEHCTRL Write to the control register.
Calls gsp-ioctlwrite to write data from data buf out.

12 SUBSYSREADHDATA Read data from GSP memory.
Calls gsp.read to read data into data buf in.

13 SUBSYSWRITEHDATA Write data to GSP memory.
Calls gsp-ioctlwrite to set write mode; calls gsp-write
to write data from data-buf_out; calls gspioctl_write to
set read mode; calls gsp-read and comparebuffers to
verify data was written correctly.

15 Reset Force clock.
Calls restart clock.

Called By: none
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Routines Called: comparebuffers
datajtype
flforceinit
gspio
gsp-ioctlread
gsp-ioctLwrite
gspjread
gsp-write
nmi-type
poll ready
redclock
restartclock
se_clock
test-gsp

Parameters: none

Returns: none

2.18.32.2 compare_buffers

The compare_buffers function is a boolean function that compares the contents of two

buffers. This function is used to verify writes to GSP memory.

The function call is comparebuffer(hword_count, ptrl, ptr2), where:

hword count is the length of the data to be compared
ptrl ad ptr2 are pointers to the buffers to be compared

The function returns TRUE if the buffer contents are equal, and FALSE if they are not.

Called By: datajtype

main

Routines Called: none

Parameters: HWORD hwordcount
HWORD *ptl
HWORD *ptr2

Returns: 1 (TRUE)
0 (FALSE)
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2.18.32.3 restart-clock

The restart_clock function resets the Force clocks to 0.

The function call is restartclockO.

Called By: main

Routines Called: none

Parameters: none

Returns: none

2.18.32.4 red-clock

The redclock function reads the Force clocks and places the values read into the locations
passed in the call.

The function call is red_clock(timerval, pittimer), where:

timerval is a pointer to real-time clock
pirtimer is a pointer to pit clock

Called By: seclock

Routines Called: none

Parameters: UNS_2 *timerval
UNS_4 *pittimer

Returns: none

2.18.32.5 se clock

The seclock function triggers the Force clock to be read and the values placed into a timing
array. The timing array, timit[], is index by a code supplied by the calling function. Each
element in the array contains the real-time and pit timer values returned by redclock.

The function call is seclock(code), where code is the index (0-511) into the timit[I
array. The function does the following:
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* Sets the code to 0 if it is greater then 511.
• Calls redclock to read the Force timers and place the values in the element

specified by code in the timit[] array.

Called By: fl processmessages
main
polready

Routines Called: redclock

Parameters: UNS_2 code

Returns: none

2.18.33 gsp-io.c

The gspio function processes mail and pixel depth data to and from the GSP. This
function is called when the command in the Force front-end control register is
SUBSYSMAILSEND.

The function call is gspioo. gspio does the following:

Calls gspjioctl__read to read the control word.
* Calls gspjioctl_write to modify the host control word to set the data strobe bit on;

this signals the GSP that I/O is required.
* Determines the buffer id and base address from the host control word.
• If the FGdebug-flag is on, pushes a MSGFl ACKNOWLEDGE message onto

the force-reply buffer to return status.
* Gets the data buffer size from SUBDATABUFF.
* Calls gspjioctlwrite to set the host control word for write mode.
• Calls gsp-write to write the SIM-to-2D data to 2D memory.
* If FG-pixel-depth-message is FALSE (no pixel locations selected for laser range

processing):
- Calls fl-pajfb-offset to get the GSP address offsets of the default pixel

location for each channel.
- Calls gsp-write to write the pixel address offsets to GSP memory.

* Calls gsp-ioctlwrite to set the host control word for read mode.
* Calls gsp.read to put the data from the 2D-to-SIM buffer into Force memory.
* Calls gspjioctlwrite to set the host control word for read mode.
* Calls gspjread to put the pixel depth return data for both channels into Force

memory.
* Calls gsp-ioctl write to restore the original control word, turning the data strobe bit

off.
* Clears the ready bit in the front-end control register to signal the real-time software

that it is done.

Called By: main
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Routines Called: fl_pa_fboffset
gsp-joctl read
gsp_ioctl_write
gsp-read
gsp wnte
mx2_push

Parameters: none

Returns: none

2.18.34 mx2_hword.c

The functions in the mx2_hword.c CSU manage the half-word message buffers used for
the interface between Force Processing and the real-time software. These functions are:

" mx2_open
" mx2_push
* mx2 peek
Smx2_skip
• mx2_error
* mx2_hwcopy

These functions are also present in the Real-Time Processing CSC (see section 2.13). The
Routines Called and Called By lists in this section do not include any real-time software
(e.g., MPV Interface) functions. Similarly, the Routines Called and Called By lists in
section 2.13 do not include any Force Processing functions.

The mx2_hword.c file also contains the typedef for the message buffer (MX2_DEVICE)
and message header (MESSAGEHEADER) structures.

2.18.34.1 mx2_open

The mx2_open function initializes a half-word message buffer with a specified size.

The function call is mx2_open(dev_P, devicesize), where:

dev P is a pointer to the message buffer
device-size is the size of the message buffer

The function always returns MXDEVICEOPENED.

Called By: flsetupsenvironment

Routines Called: sclock
* sc-unlock
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Parameters: NM2DEVICE *dev_-P
INT_4 device-size

Returns: MXDEVICE_-OPENED

2.18.34.2 mx2_push

The mx2 push function pushes a message onto a message buffer.

The function call is mx2_push(devP, source-address, message_code,
message size), where:

dev_-P is a pointer to the message buffer
source-address is the address of the message
message_code is the message type indicator
message size is the size of the message in bytes

mx2-push does the following:

*Checks to see if the buffer has room for the message.
*Calls mx2_hwcopy to copy the message to the buffer.

The function returns MXMESSAGEPUSHED if successful. It returns
MXDEVICEFULL if the message buffer is already full.

Called By: fO_3dlut download
if)_3dlut-switch
if)_aillut-switch
ffl-debug!disable
fl-debug enable
fO final lut download
if)_final-lut-switch
fi)_mode -select
fll~mpvjutjtypejequest
fDLmpv..peek
ifi-mpv-poke
fOmpv-poke 16
fl-mpvjreset

fll-pass-on
ifDpixel deth request
fi-query
fQ-set-display
fo...trgger
gsp-jo

Routines Called: mx2-hwcopy
sc-lock
sc-unlock
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Parameters: MX2_DEVICE *dev_P
WORD sourceaddress
HWORD message-code
HWORD message-size

Returns: MXDEVICE_FULL
MXMESSAGEPUSHED

2.18.34.3 mx2_peek

The mx2 peek function previews the top message in the message buffer and returns a
pointer to it.

The function call is mx2_peek(devP, message_code, message-size,
messageaddr), where:

devP is a pointer to the message buffer
message_code is a pointer to the message type indicator
messagesize is a pointer to the message size in bytes
message_addr is a pointer to the message address

The function returns MXMESSAGEPREVIEWED if successful. It returns
MXDEVICEEMPTY if the message buffer contains no messages.

Called By: fl-process-messages

Routines Called: sclock
scunlock

Parameters: MX2_DEVICE *dev_P
HWORD *message-code
HWORD *message-size
BYTE **message-addr

Returns: MXDEVICE_EMPTY
MXMESSAGEPREVIEWED

2.18.34.4 mx2_skip

The mx2_skip function skips over first message in the message buffer. The skipped
message is flushed from the buffer and the next message moves to the head of the queue.

The function call is mx2_skip(devP), where devP is a pointer to the message buffer.
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The function returns MXMESSAGESKIPPED if successful. It returns
MXDEVICEEMPTY if the message buffer contains no messages.

Called ty: fl-process-messages

Routines Called: sclock
sc_unlock

Parameters: MX2_DEVICE *dev_P

Returns: MXMESSAGESKIPPED
MXDEVICEEMPTY

2.18.34.5 mx2_error

The mx2_error function returns an ASCII translation of an error code, for output to the
operator.

The function call is mx2_error(status), where status is the error condition.

This function is not currently used.

Called By: none

Routines Called: none

Parameters: WORD status

Returns: "DEVICE CLOSED"
"DEVICE TABLE FULL"
"DEVICE OPENED"
"DEVICE BUSY"
"DEVICE EMPTY"
"DEVICE FULL"
"MESSAGE PUSHED"
"MESSAGE POPPED"
"MESSAGE PREVIEWED"
"MESSAGE SKIPPED"
"UNDEFINED ERROR"
"UNDEFINED RETURN"

2.18.34.6 mx2_hwcopy

The mx2_hwcopy function does a half-word block copy.
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The function call is mx2_hwcopy(sourceP, destinationP, bytecount), where:

source P is the source location
destination P is the destination location
bytecountis the number of bytes to be copied

Called By: mx2 push

Routines Called: none

Parameters: INT_2 *source_P
INT_2 *destination_P
INT_2 byte_count

Returns: none

2.18.35 nmi_type.c

The nmi_type function starts the GSP task. This function is called if the command in the
Force front-end control register is SUBSYSNMI_START.

* The function call is nmitypeo. The function does the following:

• Puts the GSP start address into a data buffer.
* Calls gsp-joctl-write to set the host interface control word to write mode.
* Calls gsp.write to write the start address into the NMI vector area of GSP memory.
* Calls gsplioctl-write to set the GSP host interface control register to flush and clear

the GSP cache.
* Calls gspioctlwrite to set the GSP host interface control register to start the GSP

task.
* Sets the NMI flag for other routines to check before writing to the control register.
* Clears the FECONTROL ready bit.

The NMI (non-maskable interrupt) is a bit in the GSP host interface control register.

Called By: main

Routines Called: gspjioctl-write
gsp-write

Parameters: none

* Returns: none

719



BBN Systems and Technologies GT100 RTSW CSCI

2.18.36 pollready.c

The polLready function polls the ready bit in the Force front-end control register until the
bit is set. (This register is used to pass messages from the real-time software to the Force
task.) poll-ready then returns the upper byte of the value in the control register. This value
identifies the command to be performed.

The function call is polljreadyo. The function does the following:

* Sets up the address for the front-end control register.
• Turns the Force lights on.
• Checks the control-change variable in the Force mailbox to see if the Simulation

Host has specified a new 3-D color lookup table. If yes:
- Calls seclock to read and store the Force timer values.
- Calls gspjioctl-write to set the host control word for write mode.
- Calls gspwrite to notify the GSP of the table switch.
- Calls seclock to read and store the Force timer values.

* Checks the controlchange variable in the Force mailbox to see if the Simulation
Host has specified a new 2-D (final) lookup table. If yes:

- Calls seclock to read and store the Force timer values.
- Calls gsp-write to notify the GSP of the table switch.
- Calls seclock to read and store the Force timer values.

* Checks the req_control variable in the Force mailbox to see if the Simulation Host
has specified changes to the video control registers. If yes:

- Calls seclock to read and store the Force timer values.
- Calls gspioctl write to set the host control word for write mode.
- Calls gsp write to notify the GSP of the new control values.
- Calls se_clock to read and store the Force timer values.
* Turns the Force lights off.

" If the ready bit is set:
- Turns the Force lights off.
- Calls seclock to read and store the Force timer values.
- Returns the upper byte of the front-end control register.

" Calls fl processmessages to process the messages placed in the Force message
buffers by the real-time software.

* Turns the Force lights off.

The function returns the upper byte of the value in the Force front-end control register.

Called By: main

Routines Called: fl-process,.messages
gspjioctl-write
gspwrite
seclock

Parameters: none
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Returns: (*te_ctl & MSG_MASK) >> 4

2.18.37 tetgsp.c

The testgsp function writes a pattern to GSP memory, reads it back, and compares the
data. This function is called by main if the command in the FECONTROL register is
SUBSYS_TESTMEM.

The function call is testgspo. test-gsp does the following:

* Writes a test pattern to a buffer area.
" Calls gspjioctl_write to set the host control register for write mode.
• Calls gsp-wrie to write the data in the SUB_DATABUFF buffer to GSP

memory.
• Calls gsp-joctl_write to set the host control register for read mode.
* Calls gspjread to read GSP memory into the RETURNDATABUFF buffer.
* Compares the data in the two buffers.

The function reports the number of errors detected as err-count.

Called By: main

Routines Called: gspjioctlwrite
gspjread
gsp-write

Parameters: none

Returns: err count
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3 RESOURCE UTILIZATION

3.1 Disk Space Requirements

The total amount of disk space required to house the object files for all of the CIG real-time
functions is <<TBD>> bytes (approximately <<TBD>> megabytes).

3.2 Memory Requirements

The system's memory requirements vary based on application-specific parameters and
system options. In general, a minimum of <<TBD>> megabytes of CPU memory is
required.

A minimum of <<TBD>> megabytes of memory is required for active area memory.
Additional AAM memory is required for databases with an extended viewing range (greater
than 4000 meters).
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APPENDIX A. SYSTEM INCLUDE FILES

Include files define data structures and parameters used throughout the system. Although
many include files are used exclusively by functions in one area, others are used by
multiple CSCs. For easy reference, all include files are described in this appendix, in
alphabetical order. Each subsection title identifies the full path name of the file.

A. 1 /cig/include/backend.h

The backend.h file contains the typedefs for the AAM and backend object structures. It
also defines the maximum number of backends.

Included By: aainit.c
backendcolor.c
backendlaser.c
backendman.c
backendthermal.c
backend-video.c
be_stubs.c
cal.c
esifaman.c
mpvideo man.c
msgscalibrationjimage.c

* A.2 /cig/include/bal real time.h

The balrealtime.h file includes the following real-time software header files, used by
Ballistics: rtdefinitions.h, rt_types.h, and rt_macros.h.

Included By: bO_*.c (all files)
bx_*.c (all files)
gosjbal-query
mx_*.z (all files)
sot__report.c

A.3 /cig/include/balstruct.h

The bal_struct.h file defines the Ballistics structures for chord data, trajectory position,
trajectory data, and projected data. This file also includes standard.h and simscigjif.h

Included By: real timevpt.h

A.4 /cig/include/ballistics.h

The ballistics.h file includes all of the common Ballistics header files:

* bxdefines.h
* bx-messages.h
• bxrtdbstructs.h
* bxstructs.h
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" bxmacros.h
* bm_functions.h
* mxdefines.h
" slave133_functions.h (if running on a Slave board)

Included By: bO_*.c (all files)
bx_*.c (all files)
fleadecodedata.c
gos.-bal-query.c
shot-report.c

A.5 /cig/include/bbnctype.h

The bbnctype.h file defines character-testing macros (isalpha, isdigit, isascii, etc.) and
character-conversion macros (tolower, toupper,and toascii).

Included By: bbnctype.c

A.6 /cig/include/bm-functions.h

The bmfunctions.h file declares all Ballistics message functions (b0_bal-config,
bOdatabase-info, b0_addctraj-table, etc.).

Included By: ballistics.h
bxinit.c
bxreset.c

A.7 /cig/include/bp functions.h

The bpjfunctions.h file is not currently used.

A. 8 /cig/include/bxdefines.h

The bxdefines.h file defines the following:

• The MALLOC macro (described in Appendix B).
" The maximum number of bvol types, model types, AAM partitions, messages,

static vehicles, rounds, bvol cache entries, polygon cache entries, load modules,
vehicle load modules, trajectories, terrain feedback points, and terrain feedback
vehicles.

" DTP data transformation commands.
* DTP data components commands.
" DTP data traversal commands.
" Database effect model numbers.

Included By: ballistics.h
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* A. 9 /cig/include/bx externs.h

The bxextems.h file declares external variables for Ballistics, including:

* Input and output buffers.
* Global (G-*) variables.
* Temporary variables used for message processing.

Included By: bO_*.c (all files)
bxchordintersect.c
bx_computeround.c
bxfindvehicle.c
bxfunctions.c
bx__getlm-data.c
bxinit.c
bxmodelint.c
bx-probe.c
bxreset.c
bx-tf-pack.c
bxjtrajectory.c
gos-bal-query.c

A.10 /cig/include/bx_globals.h

* The hxglobals.h file declares variables for Ballistics, including:

* Input and output buffers.
* Global (G_*) variables.
• Temporary variables used for message processing.

Included By: bxtask

A.11 /cig/include/bxmacros.h

The bxmacros.h file defines the following macros used by various functions in Ballistics:

• DELETEROUND
• DELETESTATVEH
• FREELMCACHE
* GETCHORDEND
• GETDBPOS
• GET_LBFROM_LM
* NEW_ROUND
* NEWSTATVEH

These macros are described in Appendix B.

Included By: ballistics.h
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A. 12 /cig/include/bx_messages.h

The bx_messages.h file contains the following:

" Declaration of the maximum message size.
" Definitions for the balboard-type (Ballistics board type) variable.
" Definitions for code trace bits.
• The addresses of the boards.
• Typedefs for all simulation-to-Ballistics (MSGBo*) messages.
" Typedefs for all Ballistics-to-simulation (MSG_B 1-*) messages.

Included By: bal_routines.c
balistics.h
config-ballistics.c
db_mccsetup.c
downloadbvols.c
load modules.c
msgprocessjround48.c
open_dbase.c
opended.c
rowcolrd.c
simulation.c

A.13 /cig/include/bx_rtdb_structs.h

The bxrtdb_structs.h file defines the structure of the real-time database for Ballistics. It
includes typedefs for the following:

* Floating bounding volume entry.
* Single-transform model structure.
• Show effects stamp structure.
" Tank structure.
* Database directory entry.
* Runtime database header.
" Fixed bounding volume entry.
" Generic load module directory entry.
* Grid components.
* Grid locator information.
• Load module header.
• Load module statistics (generic model, unique static, and terrain grid polygon

count, plus total bytes per load module).
• Polygon data (info word).
* Polygon list of vertices and alpha betas for texturing.

This file also defines the maximum number of models that can be put in the generic module
of the runtime database, the maximum number of stamps possible in one unique static
object definition, and the number of z values in a grid component.

Included By: ballistics.h
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A.14 /cig/include/bxstructs.h

The bxstructs.h file contains structure definitions for Ballistics. It includes typedefs for
the following:

" Load module/grid search list.
* Static vehicle.
• Bounding volume cache entry.
" Terrain and object polygon.
• Polygon cache entry.
* Load module cache entry.
" Trajectory table entry.
" Trajectory table.
" Point data.
• Chord.
" Round data.
• Terrain corners.

Included By: ballistics.h

A.15 /cig/include/cigsimio.h

The cigsimio.h file contains the structures used for writing messages to a file during
runtime (to record a script for later playback or to display messages to stdout). This file
defines the message structure and the tag records.

Included By: cigsimio-obj.c
fleascript.c
host_if_debug.c
prinLmsg.c

A. 16 /cig/include/clouds.h

The clouds.h file defines cloud control structures, including cloud states and cloud control
blocks.

Included By: flea.c
gossip.c
initsim.c
msg.cigctl.c
msgjdr 11.c
msgend.c
msgpass-on.c
msgsubsys,.mode.c
msgvport.c
realtime.h
real-timevpt.h
simulation.c
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A. 17 /gt/include/clparse.h

The clparse.h file is used to parse the command line entered to start up the system. It
defines the structure used to define each valid switch.

Included By: bx147_main.c
loadmpv.c
rtt.c
rtt_init.c

A.18 /cig/include/db struct.h

The dbstruct.h file defines MAXDBPARTITIONS and GMALSIZE. It also contains
the typedefs for the database-pointers, dbinfo, and Ims.data (load module specific data)
structures.

This file includes standard.h and modelstruct.h.

Included By: real_timevpt.h

A.19 /cig/include/def-alloc.h

The def_alloc.h file defines DYNAMIC as 0 and SYSTEM as 1.

Included By: cig-config.c
clouds.c
flagoff.c
gun overlays.c
initfree.c
msgsend.c
mtxconcat.c
path.c
path init.c
realtime.h
vpt-set.c

A.20 /cig/inciude/defmtx_type.h

The defmtxtype.h file defines configuration node types (MATRIX_NODE,
BRANCH_NODE, and BRANCHMTXNODE) and matrix types (RTS3x3_TYPE,
RTS4x3_TYPE, ROT2xlTYPE, TRANSLATION, SCALE, ROTITYPE, and
ROT3_TYPE).

Included By: encoderoutines.c
fleabal_opts.c
fleainitcigsw.c
print msg.c
tick.c
vpi-struct.h
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S A.21 /cig/include/defines_2d.h

The defines_2d.h file contains definitions used by the 2-D compiler, including:

" All 2-D database commands (N-*, A_*, and B-*).
" Return codes (end of file, too many errors, invalid window number, etc.).
" Color, plane, and static/dynamic commands.
* MPV addresses (base component pointers and base program area).
* MPV default screen parameters (e.g., dimensions and pitch).
• MPV space allocation.
* Array sizes (maximum number of component pointers, windows, component

descriptions, etc.).
• The maximum number of 2-D compiler errors allowed before the compilation is

aborted.

Included By: global_2d.h
globfir_2d.h

A.22 /cig/include/definitions.h

The definitions.h file defines miscellaneous constants and structures used by the real-time
software. It includes:

• Various definitions used for by Ballistics to parse bounding volume structures and
report hits.

* Definitions of various macros (ABSVAL, SETOUT_BITS, SETOUT_M2BITS,
XREAD, XOPEN, XCLOSE, XLSEEK, XWRITE, AAREAD). These are
described in Appendix B.

" The typedef for the load module/grid search list structure.
" Pointers for messages and other parameters.

Included By: flea.c
fleaba-opts.c
fleasimulatevehicles.c
global init.c
gossip.c
host_dri 1_if.c
hostmpvjf.c
hostsocketif.c
initsim.c
mpvideo-response.c
msgscig-ctl.c
msgjdr 1 .c
msgend.c
msglaser.c
msglt__state.c
msg.pass-on.c
msg-ppm.c
msg-processjround48.e
Smsg-subsys-mode.c
real_time.h
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real-timevpt.h
msg.vport.c
rtt-init.c
simulation.c

A.23 /cig/include/demostruct.h

The demo_struct.h file specifies the following:

* Various limits for Flea exercises (MAXDEMOMODELS, MAXHITS,
MAXCOLLISIONS, etc.).

* The typedef for the DEMO1 structure used for Flea demos (model rotation, starting
position, spacing between models, etc.).

* The typedefs for the F_SIMIN and F_SIMOUT structures, used to exchange
messages with the real-time software during a Flea exercise.

" The typedef for the POI (point of interest) structure.
" The typedef for the SIMVEHSTRUCT (simulated vehicle) structure.

Included By: dynamicdemo.c
encode_routines.c
flea.c
flea agLterrainfollow.c
flea-agptlocations.c
flea~agpLswitches.c
flea balopts.c
fleadb_traverse.c
fleadecode data.c
fleaencodedata.c
fleajinit cig-sw.c
flea-ppm-obj.c
flea script.c
fleasimulate__vehicles.c
fleaswitches.c
fleaupdatepos.c
fleavehcontrol.c
get siodata.c
modeldemo.c
tick.c
tick-ppm.c
tickscript.c
update_2d.c
update-agpL2d.c

A.24 /cig/include/dgistdc.h

The dgi-stdc.h file helps make the code compiler-independent (avoiding differences in
storage allocation caused by differences in C compilers) by defining basic data types, as
follows:
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Storage Allocated C Language Independent Data Type

18 bit char char char

16 bit signed integer short INT_2
32 bit signed integer int INT_4

8 bit unsigned integer unsigned char BYTE, BOOLEAN
16 bit unsigned integer unsigned short HWORD
32 bit unsigned integer unsigned int WORD

32 bit real float REAL_4
64 bit real double REAL_8

This file is also located in the /cig/othersrc/force directory.

Included By: aa init.c
backend_*.c (all files)
bit blt.c
bootforce.c
bootmpv.c
cf translator.c
cig_2d-setup.c
cigcomp_2d.c
comp.c
drawline.c
esifa_*.c (all files)
f)_*.c (all files)
fl_*.c (all files)
flea.c
flea bal-opts.c
fleasimulatevehicles.c
forcetask.c
get__thing.c
get-Yehicle-position.c
globalinit.c
gossip.c
gsp io.c
host-drl l if.c
host_ex_if.c
host_mpv_if.c
hostsocket-if.c
imtsim.c
init_stuff.c
loadesifa.c
loadmpv.c
mpvideo_*.c (all files)
msg_*.c (all files except msgscalibrationimage.c)
mx2_hword.c
mx3_hword.c
nmi_type.c
othervehstate.c
ovalrect.c
poll-ready.c
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poly.c
ppm...objc
pretend-veh.c
print-msg.c
proc -cmd.c
realtimne.h
replace_mod.c
simulation.c
staticveh-removexc
staticveh-state.c
string.c
sys...control.c
sysdefs2.h
test~commands.c
test..gsp.c
text.c
u_*_2d.c (all files)
window.c

A.25 /cig/include/dgistdg.h

The dgi -stdg.h file defines various graphics structures. It includes typedefs for the
following:

* 2-D, 3-D, and 4-D vertex points.
" 4x3 matrix.
* 2-D and 3-D bounding boxes.
* Red, green, blue.
* Red, green, blue, opaque.
" Hue, saturation, lightness.
" Hue, saturation, lightness, opaque.

Included By: cf~translator.c
flea.c
flea_baloppts.c
flea-simulate-vehicles.c
get-vehicle.Position.c
globalinit.c
gossip.c
hostdrll1 if~c
host ex if~c
host -mpv-if~c
host-socket~ifc
init-sim.c
mpvideo esponsexc
rpsg*c (all files except msgscalibration image.c and

msg...syserr.c)
otherveh-state.c
pretend -veh.c
print-msg.c
real -time.h
simulation.c
staticveh-remove.c
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staticvehstate.c

A.26 /cig/include/digdefines.h

The dig-def'mes.h file defines variables used for the digitizer interface.

Included By: fleademo.c
gosjlocate.c

A.27 /cig/include/digstruct.h

The dig-structh file defines the DIGITIZERINTERFACE structure.

Included By: flea_demo.c

A.28 /cig/include/ecompilerl.h

The ecompilerl.h file contains defines for the DTP command generator, including various
DTP addresses, maximum values, and the typedef for the where-process structure (used
for pre- and post-processing models and effects).

This file includes the realtime.h and ememory-map.h files.

Included By: dtpscompiler.c
dtpjfuncs.c
dtp_trav 1.c
dtp-trav2.c
gossip.c
mint_sim.c
msg.cigsctl.c
msg.dr 11.c
msg-end.c
msg-pass-on.c
msg.vport.c
othervehstate.c
realtime.h
real timevpt.h
simulation.c
staticvehremove.c
staticvehstate.c

A.29 /cig/include/ememorymap.h

The ememory-map.h file provides external memory declarations. It includes the following:

* General-use variables, such as My Vehicle id, names of the loaded files, and the
database column markers.

* Database format variables.
* Database management variables, such as the number of load modules on a side,

load module width, and the total number of load modules.
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* Variables for ballistics and flea.
" Timing and control word variables.
" Local terrain and range variables.
" Declarations for the DR 1-W interface.
• Declarations to support runtime configurable DR packet sizes.
• Intertask Semaphore mailbox declarations.
* Debugging and data gathering variables.
" Variables for Flea's keyboard interface.
* FOGM missile mode global variables.
• Variables used with Force and GSP.
* Single step flags.
* Ballistics flags.
* Helicopter blade rotation variables.
* The GLOB (global memory) macro.

This file also includes the memory-mapdefmes.h file.

Included By: aam-manager.c
autopilot.c
bal_routines.c
bestubs.c
bxtask.c
cal.c
cig-config.c
ciggetm_2d.c
cigsimio.obj.c
closedb.c
clouds.c
configballistics.c
config-colorjtable.c
config-database.c
dbmcc-setup.c
debugjinitdr.c
dedmodeltrace.c
dtp.emu.c
dynamicdemo.c
effectdowncount.c
filecontrol.c
flea.c
flea_*.c (all files except fleasimulatevehicles.c)
generic_lm.c
geLsio_.data.c
gettx_lutindex.c
gos_120tx.c
gos.db-query.c
gos-memory.c
gosmodel.c
gos mpv.c
gosjmpvio.c
gos-polys.c
gos..system.c
gossip.c
gun-overlays.c
hostenet_if.c
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host-flea if~c
host-if ebug.c
host-scsi-if.c
hw-test.c
load-dbase.c
load-modules.c
loc-ter.c
loc_ter..mnsgxc
make-bbn.c
make,_bbnjlogo.c
mkcal.c
model-demoxc
model_mtx.c
model-mtx.c
msgscalibration-image.c
msgscigstl.c
msgjlrl L c
msg-end.c
msg,..passon.c
msg-subsys.mode .c
msg..yport.c
open-dbase.c
open_ded.c
rowcol-rd.c
show_effect-msg.c
simulationxc
tick.c
tick-ppm.c
tick-script.c
update_2d.c
update-agpt.2d.c

A.30 /cig/include/esifa.h

The esifa.h file defines the structures used to communicate with the ESIFA board on the
SCSI bus using the ifxjioctl call. It includes the typedefs for the ESIFA object and the
ESIFA ports structure.

Included By: backend-color.c
backend-manxc
esifa_*.c (all files)
flea.c
gossip.c
msgscigstl.c
msg-dr IlLc
msg-end.c
msg-pass,..on.c
msg-subsys-modexc
msg-vport.c
ppm-objx.
real-ime.h
real-timevpt.h
simulationxc
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A.31 /cig/othersrc/force/fldefines.h

The fldefines.h file defines Force constants such as the following:

* The size of each Force message buffer.
* The base address of each Force message buffer.
0 Typedefs for the MODESELECTSTRUCT and SWITCH_2DLUTSTRUCT

structures.

Included By: fO_*.c (all files)
fl_*.c (all files)
fldefines.h
forcetask.c
gspio.c
pollready.c

A.32 /cig/othersrc/force/fl-externs.h

The flextems.h file defines various external Force global variables, including:

" The pointer to the Force environment.
" Pointers to the message buffers.
" nmi_set flag (indicates whether or not GSP is running).
• Force scratch buffer (force_tmpbuffer[]).
* Function jump table for message processing (*FG-message-table[]).
" Local analogues of the MPV registers.
* FG_mpvtype, FGfinal_lut-type, FG-mpv-mode, and FG-mpvorient.
* FGpixel_addr[], FG-pixel-id[], and FGnew-pixeLreqjflag[].
* FG_mpv__cluts-gsp and FG_mpv_clutsforce.
" FG_3dlutdownloaded_flag.
* FG-pixel-depth-message and FG-pixel-depth-flag[].
* FGdebugjflag.

Included By: fO_*.c (all files)
flexterns.h
flforceinit.c
flinit-jumptable.c
flprocessmessages.c
fl_setup_environment.c
gspio.c
poll.ready.c

A.33 /cig/othersrc/force/fl-globals.h

The fl-globals.h file defines various Force global variables, including:

" Pointers to the message buffers.
* nmisetflag (indicates whether or not GSP is running).
* Force scratch buffer (force tmp_buffer[]).
* *forceinterface (mailbox address)
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* Function jump table for message processing (*FGmessagejtable[]).
Local analogues of the MPV registers.

• FGmpv_type, FGfinallut-type, FG-mpv mode, and FGmpvorient.
* FGpixel-addr[l, FG-pixel_id[], and FG-newpixel-reqjflag[].
* FG-mpv-cluts-gsp and FGmpv_clutsforce.
• FG_3dlut_downloaded_flag.
* FG-pixel-depthjmessage and FGpixel-depthjflag[].
* FGdebugjflag.

Included By: forcetask.c

A.34 /cig/othersrc/force/force-defines.h

The forcedefines.h file, which contains Force and GSP definitions, serves as the interface
between the real-time software, Force, and the GSP. It includes defines for the following:

" FECONTROL (the front-end control r.gister).
• FORCECONTROL (the Force cont3l register).
* Force return status and error areas.
* Pixel depth request values.
* Lookup table variables.
* Incoming and outgoing data buffer areas.
* Video control variables.
" GSP host control interface words.
" The READCLOCK, RESTARTCLOCK, and CHECKCLOCK macros (no

longer used).

• The typedef for the FORCE_INTERFACE structure.

Included By: data_type.c
fOsetdisplay.c
gsp-jo.c
nmitype.c
test-gsp.c

A.35 /cig/ot hersrc/force/force-env.h

The forceenv.h file contains the typedef for the FORCEENVIRONMENI structure,
which defines Force memory.

This file is also located in the /cig/include directory.

Included By: fldefines.h
flinit-jumpjtable.c
fl process messages.c
force_env.h
force_rtswif.h

A.36 /cig/othersrc/force/forcertswif.h

The forcertswif.h file defines the interface between Force and the real-time software. It
defines the following:
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" MAXORIENTATIONS and MAXRESOLUTIONS.
" OR T 7 '-VERTICAL and ORIENTHORIZONTAL.
" REb_6 , 180, RES_320x240, RES_640x256, and RES_640x240.
• The FORCE_ENVIRONMENT structure.
• The message code and body of the MSG_F0_QUERY message.
" The message code and body of the MSG_F1_TEXT message.

Included By: none

A.37 /cig/othersrc/force/force.h.asm

The force.h.asm file defines constants for the Force data link. It sets up the 68230 base
register and defines GCR codes, address select codes for GSP registers, and LED bit
definitions.

Included By: force.asm

A.38 /cig/include/functions.h

The functions.h file defines the following macros used by various functions in the real-time
software. These macros are described in Appendix B.

• AAM2_ADDR
" DARTENQUEUE
* DUMPDARTBUFFER
" EXCHANGEFLEADATA
• FINDLM
• FXTO881
* INITMTX
* OPENFLEADATA
" SYSERR
• TRIGGERFORCE
• WAIT_FORCE

Included By: backendcolor.c
backend-paths.c
backendthermal.c
cftranslator.c
esifalaser.c
esifaman.c
flea.c
flea_simulate_vehicles.c
imitsim.c
mpvideolaser.c
mpvideoman.c
mpvideo response.c
msgseigsctl.c
msgdrl .c
msg-end.c
msglaser.c
msgjlaserjreturn.c
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msgjctstate.c
msg...pass-on.c
msg..ppm.c
msg-process-round48.c
msg-ypofl.c
otherveb statexc
real time~j.h
real imvpth
staticveh removexc
staticveh-state.c

A.39 /cig/include/global_2d.h

The global -2d.h file includes the defines_2d.h and struct_2d.h include files. Collectively,
these files declare all global 110 variables, global temporary compiler variables, and
compiler product variables for the 2-D compiler.

Included By: bit-blt.c
cig...comp-2d.c
cig-getm -2d.c
cigjink_-2d.c
comp.c
draw-linexc
get-thing.c
mnit-stuffic
oval rect.c
poly.c
proc-cmd.c
string.c
text.c
u_comp_2d.c
u-getm_2d.c
u-link_2dxc
window .c

A.40 /eig/include/globfir_2d.h

The globfir-2d.h rile includes the defines,_2d.h and struct_2d.h include files. Collectively,
these files declare all global 1/0 variables, global temporary compiler variables, and
compiler product variables for the 2-D compiler.

Included By: cig-.2d&setup.c
u_main2d.c

A.41 /cig/includeif-cig2sim.h

The if - ig2sim.h file defines the structures of the runtime messages sent from the CIG to
the Simulation Host. These messages are:

*MSGAOL
*MSGITRETURN

739



BBN Systems and Technologies GT100 RTSW CSCI

" MSGLASERRETURN
* MSGLOCALTERRAIN
* MSGLTPIECE
* MSGMISS
" MSGPASSBACK
" MSG_ RETURNPOINT_-INFO
" MSGSHOT_-REPORT
" MSGTFHDR
* MSG-TFPT

Included By: flea.c
fleabalopts.c
fleai_simulate-vehicles.c
global-init.c
gossip.c
init-sim.c
msgscigsil.c
msg-drll.c
msgs- ffectxc
msg-end.c
msgjlaser-retun.c
msg-pass-back.c
msg-pass-on.c
msg-process-round48.c
msg-subsysmode.c
msg-veh-state.c
msg-yport.c
print-msg.c
simscigjif.h

A.42 /cig/include/if-ctl-errAh

The if -ctl- err.b file defines the structures of the control and error messages passed between
the CIG and the Simulation Host. These messages are:

" MSG-CIG-CTL
* MSGDR IlPKTSIZE
" MSGSYSERROR

This file also defines the structure of the message header (MSGJ{DR), end of message
indicator (MSGEND), and packet header (MSGS...BLK).

Included By: flea.c
fleajbaloppts.c
flea -simulate_vehicles.c
global-init.c
gossip.c
host-drIlI-if.c
host ex if.c
host -mpvjif.c
host -socket-if~c
init-SIM.C
mpvideo response.c
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msg-*.c (all files except msgscabration image.c)
otherveh-state.c
pretend-veh.c
prn-msg.c
sim -cigjif.h
simnulation.c
staticveh-remove.c
staticveh state.c

A.43 /cig/include/if-hdr-str.h

The if-hdr-str.h defines the matrix structures (RTS4x3NMX, RTS3x3_MTX,
ROT2x1_-MTX, MTXUNION, and XYZHPR). It also defines the structures for field-of-
view, resolution, and the vector for describing angles of rotation.

Included By: flea.c
flea -baLo-pts.c
flea-simulate -vehicles.c
global-init.c
gossip.c
init sim.c
mpvideojesponse.c

sg-*.c (all files except msgscalibration image.c and
msg-syserr.c)

otherveh-state.c
print-msg.c
sim -cigjif.h
simulation.c
staticveh-remove.c
staticveh-state.c

A.44 /cig/include/if init.h

The if -init.h file defines the structures of the initialization messages sent to the CIG from
the Simulation Host. These messages are:

" MSG_2DSETUP
* MSGTRAJTABLE_-XFER
" MSGTRAJENTRY_-XFER
* MSGCREATECONFIGNODE
" MSG_ VIEWPORTSTATE
" MSGOVERLAYSETUP
* MSGDEFINE_-TXMODE
" MSGAMMODEfINE

Included By: gossip.c
print-msg.c
Sim -cigjif.h

simulation.c
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A.45 /cig/include/ifmrsgids-h

The if msgjids.h file defines the numerical message code for each valid message type.

Included By: fiea.c
gossip.c
host--ex_if.c
msg-cigsdt.c
msgjlrl L.c
msg.end.c
msg-passon.c
msg-subsysjnode.c
msg-yport.c
simulationxc

A.46 /cig/include/if-rva2net.h

The iff rva2net.h file provides the message structures for alternate versions of some of the
standard Ballistics messages. These messages, which allow for 48-bit identifiers, are not
used with the standard GT100 system.

" MSGHITfRETLJRN48
* MSGTFPT748
* MSGSHOTREPORT48

Included By: msg-process-round48.c
print-msg.c

A.47 /cig/includeif-sim2ci g.h

The iffsim.2cig.h file defines the structures of the messages sent to the CIG by the
Simulation Host. These messages are:

" MSG-IROTATION
* MSG_3ROTATIONS
* MSGADDTRAJTABLE
* MSG_-AGL_-SETUP
* MSGCALIBRATIONIMAGE
* MSGCANCELROUND
* MSGCLOUDSTATE
* MSGDATATEST
" MSGDELFEETRAJTABLE
* MSGGUNOVERLAY
* MSGHPRXYZSM.ATRIX
* MSGLT_-STATE
" MSGOBSCURE
" MSGOTI-ERVEMSTATE-
* MSGPASSON
* MSGPPMDISPLAYMODE

*MSGPPMDISPLAYOFFSET
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*MSGPPMPIXEL_,LOCATION
*MSGPPMPIXELSTATE
*MSG_-PROCESSCHORD
*MSGPROCESSROUND
*MSGPROCESSROUND48
*MSGREQUESTLASERRANGE
*MSG_-REQUESTPOINT_-INFO
*MSGROT2x1_MATRIX
*MSGROUND_-FIRED
*MSGRTS4x3_MATRIX
*MSGSCALE
*MSGSHOW_-EFFECT
*MSGSIOCLOSE
*MSGSIOINIT
*MSGSIO-WRITE
*MSGSTATICVEHREM
*MSGSTATICVEHSTATE
*MSGSUBSYSMODE
*MSGTFINIT_-HDR.
*MSGTF_-INIT_-PT

* MSGTFSTATE
" MSGTFVEHIlCLEPOS
* MSGTRAJCHORD
" MSGTRAJENTRY
* MSGTRAN SLATION
" MSG_-VIEWFLAGS

*MSGVIEW_ MAGNIFICATION

0 MSGVIEWVPORTUPDATE

Included By: flea.c
fleajaopts.c
flea-simulate_vehicles.c
gossip.c
imit_sim.c
msgscigstl.c
msg..drl 1.c
rnsg-effect.c
msg-end.c
msgjlaser.c
msgjltstate.c
msg-pass-on.c
msg-ppm.c
msgprocessjound48.c
msg-subsys,.mode.c
msg...veh...state.c
msg-vflags.c
msgsvport.c
otherveb-state.c
print nisg.c
simscigif~h
simulation.c
staticveh -rmove.c5 staticveh-state.c
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A.48 /cig/include/if-tst-ctl.h

The if _tst~ctlih file defines the structures of the SIM-to-CIG messages used for file control
and hardware testing. These messages are:

* MSGFEIEDESCR
* MSGFILESTATUS
* MSGFILEXFER
* MSGTESTNAME

Included By: gossip.c
prn-msg.c
simulationxc

A.49 /cig/include/if-veh-eff.h

The if veh-eff.h file contains defines that affect dynamic vehicles and special effects. It
defines system limits (MAXNUMTANKS, MAX-NUMVER, MIAXACT_-EFF,
MAX_-STATTANKS, and MAXSTATVEH), ASID bumper number characters, and
ASH) special effects.

Included By: gossip.c
iit-sim.c
msgscigstl.c
msg...drI 1Lc
msgsffect.c
msgsend.c
msg4,ass -onxc
msg-veh..state.c
msgyvport.c
otherveh-statexc
prn- msgxc
simscig-if.h
simulationxc
staticveh-remove.c
staticveh-state.c

A.50 /gt/include/ifxvisiAh

The ifxvisi.h file provides definitions used when using the Ready Systems IFX routines to
manage and access files. It includes IFX function codes; the access modes for ifx-open;
the options for ifx mount, ifx.Aelete, and ifxjrmdir, 1/0 control operation codes; device
types; IFX enror codes; and the structure of the directory entry.

Included By: bx147_main.c
cigsirmioobj.c
directoryxc
esifa_load.c
esifa manxc
esifa..query.c
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find-gtfn.c
fleascript.c
host-enet-if.c
host-scsi-if.c
ppm-obj.c
rttLc
rtt-init.c
sio.c
stdopen.c
tick-script.c

A.5 1 /cig/include/keywords.h

The keywords.h. file defines the table of keywords recognized by lexical analyzer in the
Token Processing CSC. This file includes lex.h.

Included By: lex.c

A.52 /cigfinclude/kludge.h

The kludge-h file defines the AAMlTOAAM2 and VMETOVMX macros (described in
Appendix B). It also declares several of the Message Processing functions.

Included By: msgscigstl.c
msg-drlIlLc
msgsffect.c
msgsend.c
msgjveh-state.c
msg..yport.c
simulation.c

A.53 /cig/inciude/Iex.h

The lex.h file defines the lexical tokens recognized by the lexical analyser in the Token
Processing CSC.

Included By: keyword.h
lexxc
subsyssjfg-parse.c

A.54 /cig/include/m2-confi g.h

The m2_-config.h file contains defines specific to the M2. It defines channel and gunner
resolution, viewport angular offsets, pitch up/down angular offsets, field-of-view sizes for
all channels, and texture map definitions.

Included By: gun-overlays.c
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A.55 /gt/include/math.h

The matb.h file declares standard math functions.

Included By: bal-routines.c
bx bvol int~c
bx~poly-jnLc
bx-task.c
cnode-child.c
cnode-process.c
cnode...query.c
cnode-set.c
dtp--emu.c
dynamic-demo.c
encode_routines.c
fill tree.c
flea -agLerrain-folow.c
fleaagpLjocations.c
flea.agptswitches.c
flea-bal-opts.c
flea-db -traversexc
flea-decode-data.c
fleajinit-cig-sw.c
flea...pm objc
flea-script.c
flea-simulate _vehiclesxc
flea switches.c
flea..updatepos.c
flea~veh -control.c
gos,_l2Otx.c
gos-model.c
gos mpv.c
gosjnmpvio.c
gossip.c
linkvpt.c
mkcal.c
model-demoxc
mtx-concatc
mtx-yiewspace.c
mx-error.c
path.c
path-init.c
path-query.c
shot-eport.c
simulationxc
tick-.pprn.c
tick...script.c
tray-tree.c
tst -eupdate.c
u-brmask.c
u-path.c
u-rotations.c
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u_viewport.c
u-_xfrm.c
update_2d.c
update-agpt_2d.c
update mtx.c
update_rot.c
vpt-process.c
vpLquery.c
vpt_set.c
vptLupdate.c

A.56 /cig/include/mbx.h

The mbx.h file contains defines for the interface with the Force board. It includes defines
for the following:

" The FORCE_INTERFACE structure.
* NMI and GSP configuration addresses.
" Force masks (slave/host, resolution, front ready, force busy, etc.).
* FECONTROL register commands (SUBSYSREADSTART,

SUBSYSTESTMEM, etc.).
* Video control parameters (VIDEOCTL_ADDR, VIDEO_ONCODE, etc.).
* GSP memory start and end addresses.

This file is also located in te /cig/othersrc/force directory.

Included By: f)_*.c (all files)
fl_*.c (all files)
flea.c
forcetask.c
gossip.c
msg.cigsctl.c
msgjdrl 1.c
msgsend.c
msg-pass-on.c
msgsubsys-mode.c
msg.vport.c
polLready.c
process-vflags.c
realtime.h
realtinevpt.h
simulation.c

A.57 /cig/include/memorymap.h

The memory-map.h file contains external memory declarations such as the following:

" Variables describing the simulated vehicle (myveh id, myvehtype, etc.).
• Database management variables.
• Local terrain and range variables.
* Terrain feedback variables.
• Declarations for the DR1 1-W interface.
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* Intertask semaphore mailbox declarations.
* The display jights array.
" Viewport position and rotation data for flying and setting individual views.
" Variables used by Flea's keyboard interface for flying.
* Helicopter blade rotation variables.
* Initialized values for the message packet size and local terrain chunk size.
* The GLOB (global memory) macro, defined in Appendix B.

This file include memory.mapJdefines.h

Included By: upstart.c

A.58 /cig/include/memorymap_defines.h

The memory-mnap defines.h file defines variables used in external memory declarations,
including the following:

* The size of a load module.
* The areas of the 64KW memory board (32KW of space for the double-buffer state

table and 32KW of generic memory for the database).
* Byte offsets to data in double-buffered state table memory.
" Declarations for the DR 11-W interface.
* Local terrain message interval and starting frame number.
* Intertask semaphore mailbox locations.
• Display lights locations.
• Viewport position and rotation data for flying and setting individual views.
" Helicopter blade rotation variables, used in simulation.

Included By: aa_init.c
backendbranch.c
backendcolor.c
backendman.c
backend-paths.c
backendthermal.c
balleffect_add.c
cig_.link_2d.c
dl-man.c
ememory_.map.h
esifaman.c
global_init.c
host ex if.c
init_sim.c
memory-map.h
mpvideo_man.c
msg.effect.c
msgjaser_return.c
msgpass._back.c
msg.veh-state.c
othervehstate.c
process-vflags.c
process.yppos.c
rtt.c
rtt_init.c
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staticveh_remove.c
staticvehstate.c
sys_control.c

A.59 /cig/include/model-struct.h

The modelstruct.h file provides the typedefs for the following model structures:

• Static tank.
• Single-transform model.
• ASID single-transform model.
• Remove static model.
• Tank.
* Show effects stamp.
• ASID show effects stamp.
• Fake dynamic vehicle.

This file includes standard.h, poly-struct.h, and simcigjf.h.

Included By: db_struct.h
real-timevpt.h

A.60 /cig/othersrc/force/mpvmdef.h

The mpvmdef.h file defines memory locations in the MPV that are used by Force and the
2-D task. It includes MPV register locations and locations used in the Force/MPV
interface.

Included By: fl_defines.h

A.61 /cig/othersrc/force/mpv_memorydefines.h

The mpv-memory-def'mes.h file defines MPV register locations.

Included By: mpv-mdef.h
mpvymemory_defines.h

A.62 /cig/include/mpv_struct.h

The mpv-structh file provides typedefs for the following MPV structures:

* Color table.
* Fade transfer.
* Video control.
" DTP mode switch.

This file includes standard.h.

Included By: process.yflags.c
real_timevpt.h
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A.63 /cig/include/mpvideo.h

The mpvideo.h file defines the interface to the MPV board. It defines the following:

* The MPVIO_INTERFACE structure.
" All Force commands (SUBSYS_READ_START, SUBSYSMAILSEND, etc.).
* Video control commands.
" Force/GSP masks.
• The WAIT_MPVIO macro.
• The MPVIDEOCONTROL and MPVIDEOOBJ structures.

Included By: backendman.c
bootforce.c
bootmpv.c
cig 2dsetup.c
cigcomp_2d.c
cig-link_2d.c
esifa_man.c
loadmpv.c
mpvideo_*.c (all files except mpvideo_print.c)

A.64 /cig/include/mpvideomsg.h

The mpvideo-msg.h file provides the typedefs for all messages sent between the real-time
software and the MPV via the Force board. Both MF0 * (RTSW->Force) and M F1_*
(Force->RTSW) messages are included. This file also defines the message codes and
various variables used in the messages.

This file is also located in the /cig/othersrc/force directory.

Included By: bootmpv.c
f0_*.c (all files)
fl_*.c (all files)
forcetask.c
gosjmpvio.c
gspio.c
loadmpv.c
mpvideolaser.c
mpvideo_lut.c
mpvideo_man.c
mpvideo_mode.c
mpvideomsg.h
mpvideojresponse.c
poll-ready.c

A.65 /cig/include/mxdefines.h

The mxdefines.h file defines the following:
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• Constants used for Ballistics message queue processing (MX_DEVICECLOSED,
MXDEVICETABLEFULL, etc.).

• The MXDEVICE and MESSAGEHEADER structures.
• The BCOPY macro (described in Appendix B).

Included By: bal_routines.c
ballistics.h
configjballistics.c
download_bvols.c
loadmodules.c
mx_*.c (all files)
opendbase.c
rowcolrd.c
simulation.c

A.66 /cig/include/mx2_defines.h

The mx2_defines.h file defines constants used for MPV message queue processing. It
includes constants for the MX buffer status (MX_DEVICECLOSED,
MX DEVICETABLEFULL, etc.) and message status (MXMESSAGESKIPPED,
MXMESSAGEPUSHED, etc.).

This file is also located in the /cig/othersrc/force directory.

Included By: bootmpv.c
f_*.c (all files)

0fl process messages.c
gos-mpvio.c
loadmpv.c
mpvideo_laser.c
mpvideo_lut.c
mpvideoman.c
mpvideo_mode.c
mpvideo~jesponse.c
mx2_hword.c
mx3_hword.c

A.67 /cig/include/overlay3d-struct.h

The overlay3dstruct.h file provides the typedefs for the MI gun overlay, M2 gun overlay,
gun barrel overlay, calibration overlay, and overlay parameters structures.

This file includes the standard.h and poly-st'uct.h files.

Included By: dtp..trav2.c
real_timevpt.h

A.68 /cig/include/ovrlydefs.h

The ovrlydefs.h file defines constants used to create calibration overlays (for example, the
dimensions of the frame triangles).
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Included By: flea.c
gossip.c
realtime.h
simulation.c

A.69 /cig/include/polystruct.h

The poly-struct.h file provides the typedefs for the polygon command lines, poly info
word, polygon list, and stamp list.

This file includes the standard.h and traverse_cmddefs.h files.

Included By: modelstruct.h
overlay3dstruct.h
real-timevpt.h
vpi-viewport.h

A.70 /cig/include/ppm.h

The ppm.h file contains definitions used when processing PPM messages. It defines the
board values and message codes, and provides the typedef for the PPMDATATYPE
structure.

Included By: msg-ppm.c

A.71 /cig/include/print_msgexterns.h

The print-msg-extems.h file is not currently used.

Included By: none

A.72 /cig/include/rcinclude.h

The rcinclude.h file is used by the DTP command generator and the Runtime Command
Library. It does the following:

• Declares all RCL functions (rcl-push, rcl-pop, etc.).
* Declares address and pointer variables used by the RCL commands.
• Defines the RCL_UNION structure.
* Defines the macros used by dtp-travl and dtprav2 to generate RCL commands.

These macros, which are defined in Appendix B, are used to pass the appropriate
data to rclcommand, rcljlblcmd, rcl-data, and rclcomponent.

Included By: dtpscompiler.c
dtp_funcs.c
dtptravl.c
dtp_trav2.c
gosmodel.c
rcfuncs.c
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replace-mod.c
test-command s.c

A.73 /cig/include/real time.h

The real time.h file includes many of the include files used in the real-time software. The
files it inicludes are the followig:

" stdio.h
* dgi-stdc.h
* dgi-stdg.h
* functions.h
* sim-cig..jf.h
* rtdb_struct.h
* structures.h
* definitions.h
* ovrly-defs.h
" def_-alloc.h
* mbx.h
" esifa.h
* clouds.h
" ecompilerl.h

Included By: aarn -managerxc
autopilot.c
b,()_*.c (all files)
bal-get db-pos.c
balgeC~mnuglid.c
bal routines.c
balleffect-add.c
bx_*.c (all files)
cal.c
ciggetm_2d.c
cig-link_2d.c
cigsimio-obj.c
close_db.c
clouds.c
config-ballistics.c
config-color -ablexc
config-database.c
db -mcc-setup.c
debug-initdr.c
ded -model-trace.c
ded-object.c
dl manxc
dl-inan.c
download-bvols.c
dtp-emu.c
dynamic-demo.c
effect-downcount.c
file control.c
find field.c
fin&..gtfn.c

753



BBN Systems and Technologies GTI100 RTSW CSCI

flea_*.c (all files except fleasimulate-vehicles.c)
fxbvtofl.c
generic-lm.c
get-sio--data.c
get-tx-lut-index.c
gos..*.c (all files except gosjlocate.c)
host-enet-if.c
host_flea-if.c
host_if~debug.c
host~scsi-if.c
hw test.c
loadLdbase.c
load~modules.c
loc_ter.c
locjtermrsg.c
make_bbn.c
make -bbn -logo.c
mkcal.c
model-demo.c
model-mtx.c
msgscalibration-image.c
mx_*.c (all files)
open_dbase.c
open_ded.c
rowcol rd.c
shotjeport.c
show_effect-msg.c
sio.C
sload.c
tick.c
tick-ppm.c
tick script.c
update_2d.c
update..agpt_2d.c
upstart.c
vtlOO.c

A.74 /cig/include/reaI-timevpt.hi

The realtimevpt.h file includes the following files:

" stdio.h
" standard.h
" functions.h
" rtdb-struct.h
" poly-struct.h
* model-struct.h
* db-struct.h
" bal-struct.h
" mpv-struct.h
* vpi-struct.h
" overlay3d-struct.h
" sim-cig..if.h
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" defmnitions.h
" mbx.h
* esifa.h
* clouds.h
* ecompilerl.h

Included By: be-stubs.c
cig-conflg.c
gun-overlays.c
overlay-setup.c

A.75 Icig/includeirt definitions.h

The rt_deflnitions.h file defines constants used throughout the system (e.g., PI, TRUE,
FALSE, NULL, and various constants useful as tolerance and threshold levels).

Included By: bal-real-time.h

A.76 /cig/include/rt_macros.h

The rt_macros.h file defines the following macros: DEGREETORADIAN, TORAD,
RADIANTODEGREE, ABS VAL, SQUARE, MAGSQ2D, MAGSQ3D, CUBE, SIGN,
MAX, MIN, INIT_MTX, FIND&LM, FXTO881, FLTOFX, and FXTOFL. These are
described in Appendix B.

Included By: balreal_time.h

A.77 /cig/include/rttypes.h

The rt-types.h file defines the data types used throughout the system (INT-2, INT_4,
etc.).

Included By: baLreal-time

A.78 /ci g/ot hers rc/force/rtcdefi nes. h

The rtcdefines.h file defines constants used by the forcetask to read and reset the clock.

Included By: forcetask.c

A.79 /cig/include/rtdbstruct.h

The rtdb__struct~h file defines the following real-time database structures:

* Database version and tag.
" Database header data.
" Database header overflow and landmark data.

*Generic module directory entry data and name.
" Model and catalog tables.
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* Database directory entry.
" Load module header.
" Grid locator information.
" Fixed bvol entry
" Load module statistics.
* Floating bvol entry.

This file also defines the maximum number of models that can be put in the generic module
of the runtime database, the maximum number of stamps in one unique static object
definition, and the number of z values in a grid component.

Included By: flea.c
flea-baloppts.c
gossip.c
itisim.c

msgscigstl.c
msgjirl Lc
msg-effect.c
msgsend.c
msg-pass-on.c
msg..subsys-mode.c
msg-veh-state.c
msgyvflags.c"
msg-vpofl.c
otherveh-state.c
real_time.h
real- imevpt.h
simulation.c
staticveh-remove.c
staticveh~state.c

A.80 /cig/include/simcigdefines.h

The simsCig-defines.h file defines the message code for every CIG->SIM and SIM->CIG
message. It also defines MLASTVALIDMSG as the last (highest) valid message code.

Included By: fleasimulate_vehicles.c
global-init.c
host-drl 1_if.c
host...mpv-if.c
host -socket-if.c
init-sim.c
mpvideo -response.c
mnsg-effect.c
msgjlaser.c
mnsgJaserjetumn.c
msgltstate.c
msg...pass-back.c
msg..ppm.c
mnsgprocess_round48.c
msg-syseff.c
msg-veh-state.c
msg-vflags.c
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print msg.c
rttinit.c
sim-cigjif.h

A.81 /cig/incude/simcig_if.h

The sim cigif.h file includes the files that define common structures, vehicles and effects,
and all messages passed between the CIG and the Simulation Host. These files are:

if hdr str.h commonly used structure definitions
if-veh-eff.h vehicle and effect definitions
if-ctl err.h CIG control, error, and packet definition messages
iCinii.h initialization messages
if-tst ctl.h test and control messages
iCsing2cig.h runtime SIM-to-CIG messages
if-cig2sim.h runtime CIG-to-SIM messages

This file also includes sim cigdefines.h, which defines all valid message codes.

Included By: balstruct.h
cftranslator.c
encode_routines.c
modelstruct.h
real_time.h
real_timevpt.h

A.82 /cig/include/slavel33_functions.h

The slave133_functions.h file declares the slavel33_malloc function. This file is included
by ballistics.h when building the version of Ballistics that runs on a Slave board.

Included By: ballistics.h

A.83 /cig/include/standard.h

The standard.h file defines the standard data types (INTI'_2, INTA, BYTE, etc.); 2-, 3-,
and 4-dimensional vertex points; 4x3 and 4x4 matrices: 2- and 3-dimensional bounding
boxes; red, green, blue; red, green, blue, opaque; hue, saturation, lightness; hue,
saturation, lightness, opaque.

Included By: balstruct.h
cnode_*.c (all files)
dbstruct.h
dtp_*.c (all files)
encoderoutines.c
filltree.c
flagoff.c
globs.c
initfree.c
linkvpt.c
modelstruct.h
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mpv_struct.h
mtx-*.c (all files)
overlay3d~struct.h
path.c
path_init.c
path-.query.c
poly-.struct.h
process vflags.c
process..vppos.c
rcfuncs.c
real-timevpth
tray.-tree.c
tst_-".c (all files)
u-brmask.c
u-path.c
u-rotations.c
u-viewport.c
u xfrm.c
update-mtxxc
update-rotu
vpi-query.h
vpi-struct.h
vpi -viewport.h
vpt_*.c (all files)

A.84 /gt/include/stdio.hi

The stdio.h file is the Ready Systems standard input/output header file. It defines flags
used for file i/o, defines various constants, and declares file i/o functions.

Included By: aa~init.c
backend_*.c (all files)
bootforce.c
bootmpvxc
buffer-errors.c
bx147_main.c
bx_task.c
bx task.c
cf translatorxc
cig_2dsetupxc
cnode_*.c (all files)
config-databasexc
db -mcc-setupxc
directoryxc
downloadtbvols.c
dtp_*.c (all files)
esifa_*.c (all files)
flagoff.c
fleaxc
fleajbal-opts.c
flea-simulate-vehicles.c
globs.c
gossip.c
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host_dri 1_if~c
host -ex-if.c
host-mpvjicc
host -socket-if.c
init free.c
mnit~sim.c
lex.c
linkvpt.c
load esifa.c
loadmpv.c
mkanlxnt.c
mpvideo...*.c (all files except mpvideokprintc)
msg-*.c (all files except msgscabration image.c)
nnx-concat.c
mtx-dump.c
otherveh-state.c
path.c
path-init.c
path ..query.c
ppm-obj.c
pretend-veh.c
print-msg.c
real-time.h
real jimvpt.h
rtt.c
rtt~init~c
shot-report.c
simulation.c
staticveh remove.c
staticveh~state.c
subsys-cfg-parse.c
sys,_control.c
tst_"'.c (all files)
u_- .c (all files)
update-mtx.c
update_rot~c
vpt_*.c (all files)

A.85 /gt/include/strings.h

The strings.h file is a standard header file that declares all string-related functions.

Included By: flea.c
flea atp.c
flea -balo-pts.c
flea switches.c
host-if~debug.c
mx-error.c
print-msg.c
rtt.c
rtt init.c
tick.c
tick-ppm.c
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tickscript.c

A.86 /cig/include/struct_2d.h

The struct_2d.h file defines the window structures used by the 2-D compiler.

Included By: global_2d.h
globfir_2d.h

A.87 /cig/include/structures.h

The structures.h file defines various data structures used to process overlays and static and
dynamic models. It includes typedefs for the following structures:

* Component data type (3-D point, 2-D point, and vector).
" Texture map index.
* Polygon information word.
" Polygon and stamp lists.
* Gunner, bun barrel, and calibration overlays.
" Field-of-view test table.
" Load module call tables.
* Static and dynamic tanks.
* Static and dynamic single-transform models.
* Remove static model.
* Show effects (stamp structure).
* Ballistics chord data.
" Trajectory positions and data.
* Load module-specific data.
* Grid component definition.

This file also defines the following:

* DTP data transformation commands.
* DTP data component commands.
* DTP data traversal commands.
* Ballistics and local terrain data pointers.
* Bounding plane definitions.
* Channel definitions.

Included By: flea.c
flea_.bal_opts.c
gossip.c
mit-sim.c
msgcigctl.c
msg__dr L.c
msgeffect.c
msgsend.c
msgpass ..on.c
msgsubsys,.mode.c
msgveh-state.c

othervehstate.c
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real-time.h
simulation.c
staticvehremove.c
staticveh state.c

A.88 /cig/include/subsys cfgparse.h

The subsys..cfg-parse.h file defines the maximum number of subsystems and the
maximum length of a subsys.cfg file.

Included By: subsysscfg-parse.c

A.89 /gt/include/sysdefs.h

The sysdefs.h file provides system definitions for operating system versions RTOS.101
and RTOS.102. It includes the following:

* System-wide memory, resource, and software and hardware fault definitions.
• Task definitions.
" 1/0 control system definitions.
" VRTX return codes.
" Disk manager fault codes.
• File control system error codes.
" Special character definitions.
* 68901 equates.
" System interrupt equates.
• Definitions and structures used by file_control.

Included By: bx147_main.c
rtt.c
rttinit.c

A.90 /cig/include/sysdefs2.h

The sysdefs2.h file provides system definitions for operating system version FOS.100,
which allows the use of high-speed disks. It includes the following:

* System-wide memory, resource, and software and hardware fault definitions.
* Task definitions.
S1/0 control system definitions.

* VRTX return codes.
• Disk manager fault codes.
* File control system error codes.
* Special character definitions.
• 68901 equates.
* System interrupt equates.
* Definitions and structures used by file_control.

This file includes the dgistdc.h file.

Included By: getch.c
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A.91 /cig/include/tflat.h

The tflat.h file defines Ballistics round trajectories for a completely flat trajectory. This is a
default table loaded for testing purposes.

Included By: bx_init.c

A.92 /cig/includetflat_7k.h

The tflat_7k.h file defines Ballistics round trajectories for a completely flat trajectory, for
use with 7000-meter viewing ranges. This is a default table loaded for testing purposes.

Included By: bx_init.c

A.93 /cig/include/tflat-fast.h

The tflatfasLh file defines Ballistics round trajectories for a completely flat trajectory with
a very fast fly-out. This is a default table loaded for testing purposes.

Included By: bxinit.c

A.94 /cig/include/tflatslow.h

The tflatslow.h file defines Ballistics round trajectories for a completely flat trajectory with
a very slow fly-out. This is a default table loaded for testing purposes.

Included By: bxinit.c

A.95 /cig/include/traversecmd defs.h

The traverse-cmddefs.h file defines the following:

* The typedef for the texture map indices structure.
* The commandid values for all transform data, data components, traverse data DTP

commands.
• Constants used for Ballistics and local terrain traversal.
* Maximum buffer sizes.
6 Bounding plane definitions.
* Channel definitions.

Included By: poly-struct.h

A.96 /cig/include/ul05mmsabot3Ohz.h

The ul05mmsabot30hz.h file defines Ballistics round trajectories for a ul05mmsabot
round with a 30 Hz sample rate. This is a default table loaded for testing purposes.
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Included By: bxinit.c

A.97 /cig/include/u25mmheat.h

The u25mmheat.h file defines Ballistics round trajectories for a u25mmheat round with a
15 Hz sample rate. This is a default table loaded for testing purposes.

Included By: bxinit.c

A.98 /cig/ibsrc/ibvpt/vpimsgs.h

The vpi msgs.h file provides the typedefs for the messages that may appear in the ASCII
viewport configuration file processed by tstereadconfig. It also defines the message codes
and provides the typedefs for the fov, resolution, and terrain feedback point structures.

Included By: tstereadconfig.c

A.99 /cig/include/vpiquery.h

The vpi-query.h file defines the typedefs for the vptscnode_info, vptpath-info, and
vpt-vpt-info structures used when querying information in the Viewport Configuration
tree.

Included By: cnode-query.c
pathinit.c
path-query.c
tstequery.c
tsttreetrace.c
vpt-query.c

A.100 /cig/include/vpi-struct.h

The vpi-struct.h file defines the following for the Viewport Configuration CSC:

* The maximum number of configuration nodes and viewport nodes.
* The typedefs for the RTS3x3_MTX, RTS4x3_MTX, and ROT2xl matrix

structures.
" The typedef for the MTXUNION structure.

This file also includes standard.h and defmtxtype.h.

included By: bestubs.c
cnode_*.c (all files)
dtp_*.c (all files)
filltree.c
flagoff.c
globs.c
goslocate.c
init_free.c
linkvpt.c
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mkntx-ntLc
mtx_*.c (all files)
path.c
path-imt.c
path-query.c
process,..yppos.c
realiMevpt~h
tray_tree.c
tst_4 '.c (all files except tsLedebug.c)
u-brmask.c
u-path.c
u-rotations.c
u-viewport.c
u-xfrm.c
update-mtxc
update...Otc
vpi-viewport.h
vpt_*.c (all files)

A.101 /cig/include/vpiviewport.h

The vpi-yiewport~h file defines the following for the Viewport Configuration CSC:

* The SUCCEED and FAIL return values.
* The TORAD and toradians macros (described in Appendix B).
" The maximum number of branch values.
" The typedefs for the system view flags and the view positions (vppos) array

structures.
" The typedef for the configuration node, viewport parameters, and graphics path

parameters structure.
* The typedefs for the fov vector, screen, and screen constants structures.

This file also includes standard.h, vpi-struct.h, and poly-struct.h.

Included By: be-stubs.c
cig-config.c
cnode-*.c (all files)
dtp_*.c (all files)
fill-tree.c
fiagoffic
globs.c
gos,-locate.c
init-free.c
linkvpt.c
mtx-concaLc
path.c
path-initLc
pathquery.c
process -vflags.c
process-vppos.c
tray -tree.c
tst_-*.c (all files except tst-edebug.c)
u-brmask.c

764



BBN Systems and Technologies GT100 RTSW CSCI

u-.path.c
u-rotations.c
u- viewportx
u-xfrm.c
update-mtx.c
update-rot.c
vpt_*.c (all files)
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APPENDIX B. SYSTEM MACROS

Macros are used throughout the system to perform specialized functions. Most of the
macros that are used by more than one function are defined in one of the following files:

bx macros.h
Macros used exclusively by Ballistics.

functions.h
Macros used throughout the real-time software.

rcfuncs.c and rcinclude.h
Macros used by the Runtime Command Library (RCL) and the DTP Command
Generator.

rt macros
Macros used throughout the real-time software.

Macros that are used in only one function are usually defined in the source file that contains
the function.

Although some macros are used exclusively in one area of the system, others are used by
multiple CSCs. For easy reference, all macros are described in this appendix, in
alphabetical order. Each macro's description specifies where the macro is defined, which
functions use it, what routines it calls, and what parameters it takes.

In section 2 of this document, macros are treated as functions - i.e., if a function uses a
macro, the macro is listed in the function's Routines Called list.

B.1 AAM1_TOAAM2

The AAMITOAAM2 macro determines (using AAM2_OFFSET) the location in active
area memory in backend 1 (AAM2) that corresponds to a given location in active area
memory in backend 0 (AAM 1).

The usage is AAMI TOAAM2(addr), where addr is the address in backend O's active
area memory.

Defined In: kludge.h

Called By: _handle-point-lights
_updatesecond activeareamemory

Routines Called: none

Parameters: INT_4 addr
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. B. 2 AAM2 ADDR

The AAM2_ADDR macro <<TBD>>.

The usage is AAM2_ADDR(addr), where addr is <<TBD>>

Defined In: functions.h
process vflags.c

Called By: backendset_color
backendset thermal
backend-update.view_paths
cloud mgmt
cloudupdate
initsimulation
process vflags

Routines Called: none

Parameters: INT_4 addr

. B. 3 AAREAD

The AAREAD macro, defined in definitions.h, is not currently used.

B.4 ABSVAL

The ABSVAL macro, defined in definitions.h and rt_macros.h, is not currently used.

B.5 BCOPY

The BCOPY macro is used to copy a specified number of bytes. The usage is
BCOPY(source, dest, bytecount), where:

source is a pointer to the source location
dest is a pointer to the destination location
byte count is the number of bytes to be copied

BCOPY passes these parameters to bcopy, which performs the copy. The BCOPY macro
has been retained for backward compatibility.

Defined In: mxdefines.h

0
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Called By: bO_addstatic_vehicle
b0_bal_config
bObvolentry
bOdatabaseinfo
b0_model_entry
bxchordintersect
downloadbvols
mx_push

Routines Called: bcopy

Parameters: WORD *source
WORD *dest
HWORD byte_count

B.6 CHECK FORCE

The CHECKFORCE macro checks to see if the Force task is running by reading the ready
bit (FRONT_RDY_MASK) in the front-end control register (FECONTROL). If Force is
running, the Gossip operation is denied and the user is asked to retry later.

The usage is CHECK-FORCE.

Defined In: gos_120tx.c 0
gosmpv.c

Called By: gosmpv

Routines Called: printf

Parameters: none

B.7 CHECKROT

The CHECKROT macro is used to validate rotation values for Flea vehicles. Two versions
of this macro exist.

The CHECKROT macro in fleasimulatevehicles.c is used to validate the rotation value
for a Flea vehicle, and to change it if it is outside the range 0-360 degrees. The usage is
CHECKROT(x), where x is the rotation in degrees. If x is greater than or equal to
360.0, CHECKROT subtracts 360.0. If x is less than or equal to 360.0, CHECKROT
adds 360.0.

Defined In: fleasimulatevehicles.c
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Called By: fleasimulatevehicles

Routines Called: none

Parameters: <<TBD>> x

The CHECKROT macro in fleaupdate-pos.c is used to validate the rotation value for a
Flea vehicle. The usage is CHECKROT(rotation, code), where:

rotation is the rotation in degrees
code is 0 (flea_vprot.x), 1 (flea.vprot.y), or 2 (flea-vprot.z)

This macro is called after fleaupdate-pos has already added 360.0 if the rotation value is
less than 0.0, or subtracted 360.0 if the value is more than 360.0. If the rotation is still
greater than 360.0 or less than 0.0, CHECKROT outputs an error and sets rotation to 0.0.
The error message includes the code to identify which value was invalid.

Defined In: flea-update-pos.c

Called By: flea.update pos

Routines Called: none

Parameters: <<TBD>> rotation
<<TBD>> code

B.8 CUBE

The CUBE macro, defined in rtmacros.h, is not currently used.

B. 9 DARTENQUEUE

The DARTENQUEUE macro, defined in functions.h, is no longer used.

B.10 DEDBOUNDARY

The DEDBOUNDARY macro shifts a specified number of words from a specified
location to the shift._addr passed to ded_modeltrace by openjed. It verifies that there is
room to shift the words, does the move, then calls PUSHSTACK to push the address
onto the DED model trace stack. The macro outputs a status message when it performs the
shift, or an error if there is not enough room.

The usage is DEDBOUNDARY(adr, wc, str), where:
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adr is the command address
wc is the number of words to be moved
str is a string to be output to identify the operation

Defined In: dedmodel_trace.c

Called By: ded_modeltrace

Routines Called: printf
PUSHSTACK

Parameters: INT_4 adr
INT_4 wc
char str[]

B. 11 DEGREETORADIAN

The DEGREE_TORADIAN macro, defined in rtmacros.h, is not current used.

B. 12 DELETE-ROUND

The DELETEROUND macro is used by Ballistics to remove a round from the active list
and put it on the free list.

The usage is DELETEROUND(deadround_P), where d 7ad round P is a pointer to
the round to be deleted.

Defined In: bxmacros.h

Called By: bO_cancelround
b0_new_frame
b0_processround
b0_round_fired

Routines Called: none

Parameters: ROUNDDATA *deadround_P

B.13 DELETESTAT VEH

The DELETESTATVEH macro is used by Ballistics to remove a static vehicle from a
load module list and put it on the free list.
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* The usage is DELETESTATVEH(dead_sv_P, table_P), where:

dead sv P is a pointer to the static vehicle to be deleted
tableP is a pointer to the vehicle table

Defined In: bxmacros.h

Called By: bOdelete_static_vehicle

Routines Called: none

Parameters: STATVEH *dead svP
STRUCT_P_SV *table_P

B.14 DOWNLOADDATA

The DOWNLOADDATA macro downloads 2-D overlay data into GSP memory. This
macro is used by linkup to download the 2-D overlays after they are generated by the 2-D
overlay compiler.

* The usage is DOWNLOAD-DATA. The macro does the following:

* Calls the WAITMPVIO macro to wait for the ready bit in the Force front-end
control register to be set, indicating that the MPV is ready to receive data.

• Sets the GSP addresses in the MPV mailbox.
• Copies the compiler data to the dataarea.
• Sets the datacount in the MPV mailbox.
* Sets the Force command in fecontrol to SUBSYS_WRITE_START.

Defined In: cigjlink_2d.c

Called By: linkup

Routines Called: WAIT_MPVIO

Parameters: none

B. 15 dtp.* (DTP Macros)

Macros are used by the DTP Command Generator functions (and some testing functions in
Gossip) to interface to the Runtime Command Library (RCL). The macros call RCL
routines to generate the actual commands that are downloaded to the hardware.
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Each DTP hardware command has one or more supporting macros. The macro called by
the DTP Command Generator functions depends on the desired command, whether a label
is being used, and whether relative or absolute addressing is being used.

The following table lists each DTP macro and identifies its parameters, calling routines, and
called routines. It also identifies the DTP command generated by RCL for each macro.
Detailed descriptions of the hardware commands are beyond the scope of this document.

Defined In: rcinclude.h

Called By: see table below

Routines Called: see table below

Parameters: see table below

Macro DTP Hardware Called Routines
(parameters) Command Generated By Called

dtpbcn(label, mask, channel_data_offset) Branch Channel Non- test_commands rcllblcmd
Zero

dtpbcnrlabel, mask, channel_dataoffset) Branch Channel Non- testcommands rcllblcmd
Zero Relative

dtpbcnrs(aam-address, mask, Branch Channel Non- none rclcommand
channel-data offset) Zero Relative

dtpbcns(aamaddress, mask, Branch Channel Non- none rclcommand
channel-data offset) Zero

dtpjbczlabel, mask, channel data offset) Branch Channel Zero test_commands rcllblcmd

dtpbczrlabel, mask, channel_dataoffset) Branch Channel Zero test_commands rcl_lblcmd
Relative

dtpbczrs(aam-address, mask, Branch Channel Zero none rclcommand
channel-data offset) Relative

dtpjbczs(aam-address, mask, Branch Channel Zero none rclcommand
channel-data offset)

dtpbdgr(label, cos~squared) Branch DOT Greater test_commands rcllblcmd
Than Relative

dtpbdgs(.pcoffset, cossquared) Branch DOT Greater none rct_command
Than Relative

dtpbdlr(Iabel, cos.squared) Branch DOT Less Than replacemod, rclblcmd
Relative test_commands

dtpbdlrs(pc_offset, cossquared) Branch DOT Less Than none relcommand
Relative

dtp-bgn(label, mask) Branch Generic Non- testcommands rcllblcmd
Zero

772



BBN Systems and Technologies GT100 RTSW CSCI

.dtp b~gns(aam -addies, mask) Branch Generic Non- none rcl-command
Zero _ _ _ _

dtpbgz~label, mask) Branch Generic Zero zest-commands in -lblcmd

dtpj-gzs(aam-.address, mask) Branch Generic Zero none rcl command

dtp...bm(tp-yiewpoinLaddress. Base Load Module dip_utrv2 cLcommnand
dtp_result_address, xmultiplier, Calculation
y-multiplier)
dtpjrbnz(lall mask, dtp...address) Branch Non-Zero drp2ravl, rcl~blcmd

dtpjrav2,
test_commands

dtpbjnzrlabel, mask, dtp-address) Branch Non-Zero testLcommands rml-lblcmd
Relative________ ___

dtp__bnzrs(aarnaddress, mask, dtp-address) Branch Non-Zero noercl command
adrs) Relative none_____ ____ an-__

dtp..bnzs(aam...addmss, mask, dtp-address) Branch Non-Zero none rcl-command
Relative

dtpjbpco Bounding Plane Normals dtp trav2 rcl-command
Calculation_______

dtp-bpcxo Bounding Plane Normals none rcl_command
Calculation TX_______ ______

dtpbru(label) Branch Unconditionally dtpjravl, rcl-lblcmd
dtpjrav2,
replace-nod,
test-commands

dzprur(label) Branch Unconditionally test-commands rulTlcmd
_____________________________Relative______________

dtp jrurs(pcopffset) Branch Unconditionally none mcl_jcommand

dtpjxusaamTaddress) Branch Unconditionally dtp travi, rcl_command
________________________Relative dtp__trav2 ______

dtpjbrz(label, mask, dtp-address) Branch Zero dtptrav2, rcl~blcmd
replacemod,
test-commands

dtp..brzr(label, mask, dtp-address) Branch Zero Relative test-commands rcl -lblcmd

dtpj-zrs(pc-offset, mask, dtp...addxcss) Branch Zero Relative none rcl_command

dtp-brzs(aam...address, mask, dqp-address) Branch Zero none rcLcommand

dtpjlot(vx, vy, vz) Dot Product replacejnod, rcLcommand
test commands

dtp.elmO End Load Module test commands rcl command
dtpendo End Current Path dtpzravl, mcl_command

dtpjrav2,
test_commands

dtpjfov~iabel, radius) Field of View Test replace..mod, rmljblcmd
test-commands

dtpjfovr~abel, radius) Field of View Test test-commands inIlblcmd
_________________________Relative _____

dip jovrs(pc-offset, radius) Field of View Test none cl~command
* ~Relative ___
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dzpjovs(aam..address, radius) Field of View Test none rcl command

dtp..gdc(label, centroid~x, centroid-y, Generic Data Call none rcllblcmd
cernroid..z, Msid) ______

dtpLgdci(abel, centroidx, centroid-y, Generic Data Call test_commands rcl-lblcmd
centroid- z Mid, dptr) _________ ____________

dtp...gdcir~label, centroid-x, centroid..y, Generic Data Call none rcllblcmd
centroi~z, Msid, dptr) Relative_______ ______

dtpgdcirs(aam address, cinroidx, Generic Data Call none ricommand
centroid..y, centroic-z, asid, dptr) Relative
dtp...gdcis(aam...addres, centroidtx, Generic Data Call none rc-Lcommand
centroid-y, centroidjz, asid, dptr)

dtp...gdcn(label, centroidx, centroidjy, Generic Data Call none rclblcmd
centroidz) __________________

dtp...gdcrrabel, centroid-x, cernroid-y, Generic Data Call none rcl_lblcmd
centroid-z) Relative ____________

dtpjgdnrs(aan..ddWs, centroid.x, Generic Data Call none rcLcommand
cenrmid-y, centroid.z) Relative ______

dtp-gdcns(aamraddress, ceiflroi&.x, Generic Data Call none rcl-commnand
centroid-y, centroidz)_______ _________

dtp-gdcr(label, centroid-x, centroid4y, Generic Data Call test-commands rcl-lblcmd
centroi~tz, Msid) Relative ______

dtp~gdcrs(aamaddress, centroiCx, Generic Data Call none rcl-comnmand
centroid..y, centroid z, asid) Relative ______

dtp-gdcs(aamraddress, centroid.x, Generic Data Call none rcl-command
centroid..y, centroid z, asid)_______ ______

dtp...gr(offset) Generic Return outahere, rcl_command
replace mod,
test~commands

dtpjImi(label, radius) Load Module In Field of test-commands rcljlblcmd
View Test_____

dtp-lmir(label, radius) Load Module In Field of test~commands rel-lblcmd
_____________________________View Test Relative_______

dtp lmirs(pc offset, radius) Load Module In Field of none rclcommand
View Test Relative ______________

dMpjmis(aam-addes, radius) Load Module In Field of none rcLcommand
View Test

dtp-Jod(label, range-squared) Level of Detail Test replace-mod, ricl~blcmd
test~commands

dtpJo&rLabeL, range.-squared) Level of Detail Test test~commands rcljblcmd
Relative _____

dtp-lodrs(pcoffset, range,-.squared) Level of Detail Test none rclcommand
________________________Relative _____

dtpkxlsaamaddres, range..squared) Level of Detail Test none rcl command
dtplwd(label, dtp-address, worccount) Load Words dtp-travi, rcl-lblcmd

test-commands
dtpjwdr(label, dtpAddress, word count) Load Words Relative none rcl lblcmd
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dtp jwdrs(pcoqffset, dtpadress, Load Words Relative none rcl-command

dtplwds(aan-address, dtp...address, Load Words dtpiravi, rcl-command
word-count) __ _____dtp trav2_____

dtpjnl(dtp-address-a, dtp-Addressj, Matrix Multiply Local none rcl-command
dtpaddrems) (A*B=>C) __________

dipjmmpre(dtp..AddressA, dtp-address~b, Matrix Multiply Pre none rcl-command
dtp-oddres c) (A*B=>C)__ ____ _____

dtp-mpdtpaddrss..a, dtp-.address...b, Matrix Multiply Post dtpravl, rcl-command
dipapddres) (A*B=>C) dip_ trav2_____

dtp-mwd(dtpaddressa, dqp-ddress.b, Move Words dip-unvl rcl-command
word-2count)______________________________________

dtpjigc(centroidx, centroid.y. centroid z) Non-Generic Centroid test-commands rcl command

dtp-oio(output-offset, word-count) Output Indirect Offset test-commands rcl-command
dtpoos(output offset, word~count, Output Offset Stack test-commands rcl-command
stack .offset) __________________

dtp-sd(label) Output Single Word dipLtrv2 rzl-lblcmd
Direct_ _

dtposds(aamaddress) Output Single Word none rcl-command
Direct_ _

dip-owd(label, worO-count) Output Words Direct dtp-trav2, rcl~blcmd
outahere,
replace mod,
test-commands

dtp~wds(aarnaddress, word-count) Output Words Direct dip-trv2 rcl command
dtpwdsc(label, enClabel) Output Words Direct - outahere, rcl-lblcmd

Set Count test-commands
dtp-owo(aam-address-offset, word-count) Output Words Offset replace_mod, rcl_pomnmand

test-commands
dip-owr(label, word...count) Output Words Relative test-commands rcl lblcmd
dtp-owrs(pc-offset, word-count) Output Words Relative none rcl-command
dip jowrsc(label, endiabel) Output Words Relative - none idclblcmd

Set Count
dtpuxo Range Calculation replace-mod, rcLcommand

test-commands
dip-sub(label) Subroutine Call replace mod, rcl-lblcmd

test-commands
dip-subr(label) Subroutine Call Relative test commands rcl lblcmd
dtp-subs(pcoffset) Subroutine Call Relative none rcl comnmand
dtp-subs(aam..address) Subroutine Call dip j rav2 rcl command

dtp..tbc(total-ime) Time Base Calculation replace-mod. rcLcommand
___________________________________test commands

dtpjtbdr(label, start-ime, end-timne) Time Base Data Relative replace-nod, rul-lblcmd
___________________ __________ test commands

dip jbdrs(pcoffset, start fimne, end time) Time Base Data Relative Inone rcl command
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dtp_tbrr(label, maximumjtme) Time Branch Relative replace-mod,' rcllblcmdd
testicommandsII

dtp_tbrrs(pc_offset, maximum time) Time Branch Relative none rcl command

B.16 DUMPDART BUFFER

The DUMP_DARTBUFFER macro, defined in functions.h, is no longer used.

B.17 ERRMSG

The ERRMSG macro prints an error for the Runtime Command Library (RCL) functions.
The usage is ERRMSG(a, b), where:

a is the error message text
b is the name of the calling routine

Defined In: rcfuncs.c

Called By: rcl-patchadrs
rcl-pop
rcl-push
rcl set cntlbl
rcl_set_label

Routines Called: printf

Parameters: char a[]
char b[]

B.18 EXCHANGE FLEA DATA

The EXCHANGEFLEADATA macro is used by Flea to exchange message packets with
the real-time software. It generates the MSG_END message and the message header, posts
a message to the FLEA_INPUT_MB mailbox, then waits for a message to be posted to the
FLEAOUTPUTMB mailbox.

The usage is EXCHANGEFLEADATA(flea_imsg, fleaomsg), where:

fleaimsg is a pointer to the Flea-to-CIG message packet
flea omsg is a pointer to the CIG-to-Flea message packet

Defined In: functions.h

Called By: flea
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flea_iniLtzigsw

Routines Called: sc-pend
scpost

Parameters: INT_4 *flea-imsg
INT_4 *flea omsg

B. 19 FIND LM

The FIND_LM macro finds the load module that a given x, y location lies in. It is assumed

that the point is within active area memory.

The usage is FIND_LM(x, y, Im, inv_width, mask, num_perside), where:

x is the location's x coordinate
y is the location's y coordinate
im is the number of the load module
inv width is the inverse of the width of a load module
mask is the mask of the number of load module blocks per side
numper side is the number of load modules per side of AAM

Defined In: functions.h
rtmacros.h

Called By: bal-getdbLpos
balleffectadd
bx-probe
gos baLquery
othervehstate
showeffecLmsg
staticvehremove
staticvehstate

Routines Called: none

Paraneters: INT_4 x
INT_4 y
INT_4 Im
REAL_4 inv_width
INT_4 mask
HWORD numper-side

B.20 FLTOFX

The FLTOFX macro, defined in rtmacros.h, is no longer used.
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B.21 FREELMCACHE

The FREE_LMCACHE macro, when given a load module in the Ballistics database
cache, puts the bounding volumes in that load module on the free bvol list, and puts the
polygons in that load module on the free polygon lists.

The usage is FREELMCACHE(im dir), where lm dir is a load module in the cache.

Defined In: bxmacros.h

Called By: bOim read
bx_new_bvol
bx-new-poly

Routines Called: none

Parameters: LMCACHEENTRY *lmdir

B.22 FXTO881

The FXTO881 macro converts a fixed value to floating point. The usage is
FXTO881(fxd, fit, bits), where:

fxd is the fixed point value to be converted
flt is the floating point value (result)
bits is the number of fractional bits in the fixed point number

Defined In: functions.h
rtmacros.h

Called By: bx-get-m-data
esifalaserretum
fxbvtofl
fxbvtofl_020
fxbvtofldart
localterrain
mpvideojresponse

Routines Called: none

Parameters: INT_2 fxd
REAL_4 fit
INT_4 bits
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. B.23 FXTOFL

The FXTOFL macro, defined in rtmacros.h, is no longer used.

B.24 GETCHORDEND

The GETCHORDEND macro, defined in bxmacros.h, is not currently used.

B.25 GET DB POS

The GETDBPOS macro is used by Ballistics to find the load module that corresponds to
a given point in the database.

The usage is GETDBPOS(pointP, Im_width, invIm width, Imperside),
where:

point P is a pointer to the location in the database
im width is the width of a load module
in- lm width is inverse of the width of a load module
lm_perside is the number of load modules in a row or column of AAM

Defined In: bx_macros.h

Called By. b0_processchord
bOtf vehicle-pos
bOtrajschord
bxjtrajectory

Routines Called: none

Parameters: POINT_DATA *point_P
HWORD im_width
REAL_4 inv lm width
HWORD iraper side

B.26 GETLBFROM LM

The GETLBFROMLM macro is used by Ballistics to take a load module number and

calculate the number of the load block that module is in.

The usage is GETLBFROMLM(Im, lb), where:

Im is the load module number (0 to 1023)
lb is the load block number (0 to 255)
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Defined In: bx-macros.h

Called By: bQ..process-chord
bO-round-fired
bx-chord-intersect
bx-round-tracer -position

Routines Called: none

Parameters: INT_4 hI
INT_4 lb

B.27 GLOB

The GLOB macro has no effect - GLOB(x) is defined as x. This macro was required in
an earlier implementation to access global memory on a specific platform.

Defined In: ememory-map.h
memory-map.h

Called By: _rowcol-rd
autopilot
bal-buffer_setup
bx-task
cal
cig-config
cloud-imit
cloud migmt
cloud~placemerit
cloud-uipdate
config-ballistics
db -mcc -setup
dtp-emu
file-control
flezaatp
flea-bal-opts
flea.graphicsjtest
flea-imit-cig-sw
flea-Switches
flea~veh-control
get-tx-lut-index
getside
gos- I2Otx
gos-model
gos-mpvio
gos-system
host-if-debugjtick
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hwtest
loadmodules
locaLterrain
model-mtxmsgscalibration-image
msgcigctl

msg-drl lpktsize
open-dbase
processa_msg
simbal_* (all functions except simbalinit)
simulation
tick
update_2d
upstart

Routines Called: none

Parameters: none

B.28 INCRCOMPONENT

The INCRCOMPONENT macro is used by the Runtime Command Library functions to
update a component's word count, polygon count, and vertex count.

The usage is INCRCOMPONENT(incr), where incr is the count increment.

Defined In: rcfuncs.c

Called By: rcl component
rcldata

Routines Called: none

Parameters: WORD incr

B.29 INITMTX

The INITMTX macro initializes a 4x3 matrix to the identity matrix. The last column is
assumed and zeroes are assumed loaded. This routine is used to initialize the matrices for
all static and dynamic vehicles on start-up.

The usage is INITMTX(matrix), where matrix is the model's transformation matrix.

Defined In: functions.h

rt macros.h
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Called By: cloudinit
dl-setup

Routines Called: none

Parameters: REAL_4 matrix

B.30 MAGSQ2D

The MAGSQ2D macro, defined in rtmacros.h, is not currently used.

B.31 MAGSQ3D

The MAGSQ3D macro, defined in rtmacros.h, is not currently used.

B.32 MALLOC

The MALLOC macro is used to allocate memory for Ballistics structures. MALLOC calls
slavel33_malloc if Ballistics is running on a slave board; otherwise it calls the standard
malloc routine.

The usage is MALLOC(size), where size is the amount of memory to be allocated.

Defined In: bxdefines.h

Called By: b0_addtrajjtable
bOdatabaseinfo

Routines Called: malloc

slave133_malloc

Parameters: int size

B.33 MAX

The MAX macro, defined in rtmacros.h, is not currently used.

B.34 MIN

The MIN macro, defined in rtmacros.h, is not currently used.
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. B.35 NEW ROUND

The NEWROUND macro is used by Ballistics to get a new round from the free list and
set a pointer to it.

The usage is NEW_ROUND(newFroundP), where new round P is the pointer for
the nt.w round.

Defined In: bx_macros.h

Called By: b0_processround
bO_round_fired

Routines Called: none

Parameters: ROUNDDATA *new_round_P

B.36 NEWSTAT VEH. The NEWSTATVEH macro is used by Ballistics to get a static vehicle from the free list

and put it in the vehicle table list of a specified load module.

The usage is NEWSTATVEH (vehtable_P, new_sv_P), where:

vehtable P is a pointer to the vehicle table
new svP is the pointer to the new vehicle

new sv P is set to NULL if no pointers are available (i.e., the maximum number of static
vehicles has been reached).

Defined In: bx_macros.h

Called By: bOaddstaticvehicle

Routines Called: none

Parameters: STRUCT_P_SV *vehtable_P
STATVEH *newsv_P
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B.37 OPEN FLEA DATA

The OPENFLEADATA macro is used by Flea to obtain the file descriptors for the input
and output channels for Flea-CIG communications. The macro waits for a message to be
posted to the FLEAOUTPUT_MB mailbox, than sets pointers to the input and output
packet buffers.

The usage is OPENFLEADATA(inputptr, output_ptr), where:

input ptr is a pointer to the Flea-to-CIG message packet buffer
outputptr is a pointer to the CIG-to-Flea message packet buffer

Defined In: functions.h

Called By: flea

Routines Called: sc-pend

Parameters: INT_4 *input-ptr
INTf_4 *output-ptr

B.38 OUTPUT MESSAGE

The OUTPUTMESSAGE macro, used by Flea, copies messages and message headers to
the output message buffer. This macro is defined and used in two different places.

The OUTPUTMESSAGE macro defined in cftranslator.c is used by configtranslator
and the process_* functions to copy messages to a temporary message buffer
(output msg-buffer). The usage is OUTPUTMESSAGE(message), where message
is the message or message header to be copied. The macro also keeps track of the size of
the output message buffer.

Defined In: cf_translator.c

Called By: config translator
process_2dsetup
process 2d setup
process_add trajjable
process.agl-setup
processammodefine
processcigctl
process configtree-node
processdefine tx mode
processdr 1 lpkt-size
process-file-description
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processIt_state
processItstate
process overlay-setup
process__ppmdisplayjmode
process,ppmdisplay-offset
processppmpixeLlocation
process-ppmpixel-state
processsio_close
process sio-init
process_tf_int_hdr
process tf_inicpt
processtf_state
processtrajentry
process__viewporLstate

Routines Called: bcopy

Parameters: <message structure> message

The OUTPUT_MESSAGE macro defined in fleainitcigsw is used by that function to
copy messages from the temporary buffer (config-msgsP) to the message packet
(flea-imsg) that will be sent to the real-time software at the next exchange. The macro
calculates the size of each message it adds and increments the packet size accordingly.

The usage is OUTPUT MESSAGE(messagestructure), where message-structure
is the message structure to be copied.

Defined In: fleainit_cig-sw.c

Called By: flea_init_cig-sw

Routines Called: bcopy

Parameters: <message structure> message-structure

B.39 PAGEFORMAT

The PAGEFORMAT macro is used by the Ballistics portion of Gossip to handle displays
that exceed one page (16 lines).

The usage is PAGEFORMAT(lines), where lines is the number of lines in the display.

Defined In: bx.probe.c
gos,.bal-query.c
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Called By: bx-probe
gosbal-query

Routines Called: printf

scanf

Parameters: INT lines

B.40 poly.* (Poly Processor Macros)

Macros are used by the DTP Command Generator functions (and some testing functions in
Gossip) to interface to the Runtime Command Library (RCL). These macros call RCL
routines that generate the actual commands that are downloaded to the Polygon Processor.

Each Poly Processor command has one or more supporting macros. The following table
lists each Poly Processor macro and identifies its parameters, calling routines, and called
routines. It also identifies the Poly Processor command generated by RCL for each macro.
Detailed descriptions of the hardware commands are beyond the scope of this document.

Defined In: rcinclude.h

Called By: see table below

Routines Called: see table below

Parameters: see table below
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Macro Poly Processor Called Routines
(parameters) Command Generated By Called

polyab(alphaO, beta 0, alpha1, betal1) Alpha Betas none rcL data

poly-bvc(ballistics-bit, local_terrain_bit) Bounding Volume none rcl-component
Component_______ _______

polye.fsaabel, number _of frames) Effect Stage none rcUblcmd.

poly-efsr(label, number _ofifraes) Effect Stage Relative none rcl lblcmd

Poly-fluo Flush dtp-travI, rcl_comnmand
rest-commands

polyswo Form Stamp Words dtp-trav2 rcl command
poly..gc(ballisticsjit, local terrain bit) Grid Component none rcl component

poynfifrmnnwr)Info Word double hte, rel_data
singlejlite,
test-commands,
triple-lite,

_______________________________ __________________ vasi lite _______

polyjmf(matrix-pointer) Load Matrix Full none rcl-command,
___________________ ______ idstuff data

polyjsc(x, y, z, w) Load Screen Constants none rcl-comnmand

poly-nmf(matrix pointer) Matrix Multiply Full replace-mod, rcl_command,
test-commands rcl-stuff data

poly-pc(ballistics-bit, local-terrain-bit) Poly Component double-lite, rcl-component
single - ite,

0 test~commands,
triple - ite,
vasi lite

poly-poly(poly-info-word, vertexjlist, Polygon Entry none rid_data
alpha, beta)_________ ______ ______

polyjmlo Recall Matrix 1 dtpjrav2, rcl-command
replacqjnod,
test-commands

polyjmf2o Recall Matrix 2 none rcl command

polyjrm30 Recall Matrix 3 none rcl-command

poly_=40 Recall Matrix 4 none rcL command

polysc(ballistics bit, local terrain_ bit) Stamp Component none rcl component

poly...sci(ballistics -bit, local-terrain_bit, Stamp Component none rclcomponent,
stamp-info-.word, stampjialfwidth, Incomplete rcl-data
stamp-height) __________________

poly..sec(balistics..bit, local-terrain-bit) Special Effect none rcl_component
Component_____________

poly...sml1O Save Matrix 1 dtp-trav2 id ~command
poly..sm20 Save Matrix 2 none rcl command

poly-sm3o Save Matrix 3 none rcl command

poly-sm4o Save Matrix 4 noner7 -- irccommuand
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polystamp(stampjnfoword, Stamp List Entry none 1_-da
stampjialf~width,, stamp-height,
stampsqenterx, stamps.enter-y,

poly-jogo Channel Toggle dtpjrav2 rcL conunand
polyy txe(x.value, y-value, z...alue) Vertex List Entry doublej-ite, ivi~data

single-.lite,
test-commands,
triplejite,
vasi lite ____

polyvtxl(index.., index-. index.2, Vertex List doublelite, rc1_data
index 3) singlejlite.

test-commands,
triplejlite.
vasi lite ______

B.41 POP-STACK

The POP _STACK macro pops the next address off the DED model trace stack. The
address is set to 0 if the stack is empty.

The usage is POPSTACK.

Defined In: ded_model_trace.c

Called By: dedtmodel-trace

Routines Called: none

Parameters: none

B.42 PRINTD4

The PRINTD4 macro prints a 32-bit word in hexadecimal and decimal format. The address
at which to start printing is in the pointer variable pntr2.

The usage is PRINTD4O).

Defined In: gos-memory.c

Called By: gos-memory

Routines Called: printf
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Parameters: none

B.43 PRINTD8

The PRINTD8 macro prints a double in hexadecimal and decimal format. The address at
which to start printing is in the pointer variable pntr2.

The usage is PRINTD80.

Defined In: gosmemory.c

Called By: gos-memory

Routines Called: printf

Parameters: none

B.44 PRINTHEX4

The PRINTHEX4 macro prints a 32-bit word in hexadecimal format. The address at
which to start printing is in the pointer variable pntr2.

The usage is PRINTHEX40.

Defined In: gos-memory.c

Called By: gosjmemory

Routines Called: printf

Parameters: none

B.45 PRINTHEX8

The PRINTHEX8 macro prints a 64-bit word in hexadecimal format. The address at
which to start printing is in the pointer variable pntr2.

The usage is PRINTHEX80.

Defined In: gosmemory.c
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Called By: gos.memory

Routines Called: printf

Parameters: none

B.46 PUSH STACK

The PUSHSTACK macro pushes an address onto the DED model trace stack, if there is
room left in the stack.

The usage is PUSHSTACK(adr), where adr is the address to be added to the stack.

Defined In: ded_modeltrace.c

Called By: DEDBOUNDARY

Routines Called: none

Parameters: INT_4 adr

B.47 RADIAN TO DEGREE

The RADIAN_TQDEGREE macro, defined in rt_macros.h, is not currently used.

B.48 ROOM4LABEL

The ROOM4LABEL macro verifies that there is room in the RCL stack to add a label. If
the stack does not have room for the label, the macro outputs an error.

The usage is ROOM4LABEL(store, loc), where:

store is the location to store the address
loc is the label to set with the AAM location

Defined In: rcfuncs.c

Called By: rcllblcmd
rcl set cntlbl
rcl set-label
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Routines Called: ERRMSG
printf

Parameters: WORD *store
WORD m

B.49 ROOMCHECK

The ROOMCHECK macro verifies that there is enough space for a new RCL command.
The usage is ROOMCHECK(name, wdcnt), where:

name is a pointer to the routine name
wd cnt is the number of command WORDs

The function outputs an error if space is insufficient.

Defined In: rcfuncs.c

Called By: rcl_command
rclcomponent
rcllblcmd

Routines Called: ERRMSG

Parameters: char *name
WORD wdcnt

B.50 SENDTFINFO

The SEND_TFINFO macro generates MSGT-._HDR (terrain feedback header) and
MSGTF_PT (terrain feedback point) messages, and puts them in the outgoing message
packet. The usage is SENDTFINFO0.

Defined In: balroutines.c

Called By: simj balprocess-msg

Routines Called: none

Parameters: none
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B.51 SETOUTBITS

The SETOUTBITS macro, defined in definitions.h, is not currently used.

B.52 SETOUTM2BITS

The SET_OUT_M2BITS macro, defined in definitions.h, is not currently used.

B.53 SET PPM DISPLAYOFFSET

The SETPPMDISPLAYOFFSET macro puts new PPM display offset values into the
Flea output work buffer (p-fleaout). It also adjusts the values if out of range. After
setting the new values, it sets ppm-display-offsetflag in p-fleaout to TRUE.

The usage is SETPPMDISPLAYOFFSETo.

Defined In: tick-ppm.c

Called By: tick-ppm

Routines Called: none 0

Parameters: none

B.54 SETPPMPIXELLOCATION

The SETPPMPIXELLOCATION macro puts new PPM pixel location values into the
Flea output work buffer (p fleaout). It also adjusts the values if out of range. After
setting the new values, it sets ppm-pixeljlocation-flag in pjfleaout to TRUE.

The usage is SETPPMPIXELLOCATIONo.

Defined In: tick-ppm.c

Called By: tickppm

Routines Called: none

Parameters: none
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B.55 SIGN

The SIGN macro, defined in rtmacros.h, is not currently used.

B.56 SQUARE

The SQUARE macro, defined in rt-macros.h, is not currently used.

B.57 SYSERR

The SYSERR macro adds a MSGSYSERROR message to the output buffer and ends
processing of input messages by pointing to a dummy end statement.

The usage is SYSERR(error, state), where:

error is the error message
state is the current state of the CIG

Defined In: functions.h

Called By: db-mccsetup
exchange-fleadata
exchange-scsidata
exchangescsidatasim
filecontrol.
get msg_2d
hwtest
open-dbase
upstart

Routines Called: none

Parameters: INT_2 error
INT_2 state

B.58 TODEG

The TODEG macro converts an angle from radians to degrees by multiplying the given
value by 57.29578122.

The usage is TODEG(angle), where angle is the angle in radians to be converted.

Defined In: fleasimulatevehicles.c
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Called By: fidpitchand-roll

Routines Called: none

Parameters: REAL_4 angle

B. 59 TORAD

The TORAD macro converts an angle from degrees to radians by multiplying the given
value by 0.017453292.

The usage is TORAD(angle), where angle is the angle in d'grees to be converted.

Defined In: autopilot.c
dynamic -demnox
encode-routines.c
fleaaglterrain-follow.c
fleaagpt..switch--s.c
flea hal opts.c
flea~db-traverse.c
flea~decode-dataxc
flea_mnit-cig-sw.c
fleappmobj .c0
flea-script.c
flea~simulate-vehicles.c
flea-switches.c
flea-update-pos.c
flea-veh-control.c
gos-model.c
rt macros.h
tick-ppm.c
tick-script.c
update-2d.c
update-agpt_2d.c
vpi-viewport.h

Called By: autopilot
dynamicjldem
flea-imit_cigsw
flea~simulate_vehicle s
flea-updatec pos
gos_model
mtx-concat
send-gun-overlay
tst-eupdate
upd-rotation-values
vpt-path-process

vpt-path-update
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vpt_update

Routines Called: none

Parameters: INT angle

B.60 toradians

The toradians macro converts an angle into radians. The usage is toradians(angle). The
routine multiplies the given angle by 0.017453293.

Defined In: digdefines.h
make_bbn.c
mkmtxnt.c
modelmtx.c
vpi-viewport.h

Called By: rotate_x
rotate-y
rotate_z

Routines Called: none

Parameters: INT angle

B.61 TRIGGERFORCE

The TRIGGERFORCE macro, defined in functions.h, is no longer used.

B.62 VMETOVMX

The VMETOVMX macro converts a VME address to a VMX address. The usage is
VMETOVMX(addr), where addr is the VME address to be converted.

Defined In: cal.c
kludge.h
msgscalibration-image.c
msgeffect.c
msg.vehstate.c

Called By: cal
msg-calibration-image
msg-othervehstate
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msg-show effect
msg-staticveh_rem
msg-staticvehstate

Routines Called: none

Parameters: INT_4 addr

B.63 WAIT FORCE

The WAIT_FORCE macro, defined in functions.h, is no longer used.

B.64 WAITMPVIO

The WAIT_MPVIO macro waits until the ready bit (FRONTRDYMASK) in the Force
front-end control register is set, indicating that the MPV is ready to receive data. The
macro outputs a message every 50,000 attempts. When the ready bit is set, the calling
function continues processing.

The usage is WAITMPVIO(pmbx), where pmbx is a pointer to the MPV I/O interface
mailbox.

Defined In: mpvideo.h

Called By: DOWNLOADDATA
mpvideo-boot
mpvideojload
mpvideo-siminit

Routines Called: printf

Parameters: MPVIOINTERFACE *pmbx

B.65 WAIT MPVREPLY

The WAITMPVREPLY macro waits for a message to be placed in the mpvioifrom_buf
message buffer. The macro uses mx2_peek to check the buffer. When the status returned
from mx2_peek is MXMESSAGEPREVIEWED, the calling function continues
processing.

The usage is WAITMPVREPLY0.

Defined In: bootmpv.c
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Called By: mpvideo_boot

Routines Called: mx2_peek

Parameters: none

B.66 XCLOSE

The XCLOSE macro calls the standard close routine to close files. Previously, this macro
was used to call fclose for a special platform. The macro has been retained for backward
compatibility.

Defined In: definitions.h

Called By: close_db
getJm
open-dbase
open-ded

Routines Called: close

Parameters: none

B.67 XLSEEK

The XLSEEK macro calls the standard Iseek routine to move to the beginning of a file.
Previously, this macro was used to call fiseek for a special platform. The macro has been
retained for backward compatibility.

Defined :n: defmitions.h

Called By: ded_loaddtpcode
download_bvols
getIm
gedmdp
getside
loaddbase
open-dbase
open-ded

Routines Called: lseek
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Parameters: none

B.68 XOPEN

The XOPEN macro calls the standard open routine to open files. Previously, this macro
was used to call fopen for a special platform. The macro has been retained for backward
compatibility.

Defined In: defmitions.h

Called By: get-im
opendbase
open_ ded

Routines Called: open

Parameters: none

B.69 XREAD

The XREAD macro calls the standard read routine to read files. Previously, this macro
was used to call fread for a special platform. The macro has been retained for backward
compatibility.

Defined In: definitions.h

Called By: dedloaddtpcode
downloadbvols
get-lm
getlmdp
getside
loaddbase
open dbase
open-ded

Routines Called: read

Parameters: none

B.70 XWRITE

The XWRITE macro, defined in definitions h, is no longer used.
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* APPENDIX C. OPERATING SYSTEM ROUTINES

This appendix provides brief descriptions of the various operating system calls and
standard C library routines used by the CIG Real-Time software.

C. 1 Special OS Service Libraries

The following table describes the system-level service routines used by the CIG Real-Time
software.

Routine Description Called By

read watcho Gets the cumulative number of _moveloadrmodulestpto-quadjbuffer,
500 uS ticks. Returns the _set_upjor_next_frame, cigsimio-write,
number as watchcount. exchangeenet data_sire, local_terrain,

msg-cigctl, msg.end,
msgaser~jequest~range, msg-pass-on,
process-ajmsg

startwatcho Determines which type of CPU __pend onjframe interrupt, cigsconfig,
board it is executing on, sets up dbmcc_setup, exchange_enetdata sim,
the timer registers appropriately, file_control, getmsg_2d, hwjtest, upstart
clears the stopwatch storage areas,
starts the timer, and enables the
interrupts. Returns board.

stopwatchO Gets the cumulative number of _pend onjframe interrupt, simulation
500 (100)uS ticks, stops the
timer, and turns the timer
interrupts off. Returns
watch count.

sysrupoffo Ignores system/frame interrupts _pend onframe-interrupt, dtp-emu,
by moving the address of a null gos.model, gos-system, main (rtt.c),
interrupt service routine into the msgcig._ctl, s step, syscontrol_init
68010 exception vector space.

sysrup-on(mailbox-ptr, Enables system/frame interrupts dtp-emu, gos..model, gos.single-step,
message) :v moving the address of the gos-system, hostjifJlebug,

interrupt service routine in to the initsimulation, s-step
68010 exception vector space.
Wakes up a pending routine by
moving the calling task's
mailbox address and the message
to be returned to locations known
to the isr.
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C. .2 Task Management (sc-*) Routines

The following table describes the routines that handle intertask mailbox communication and
the creation and deletion of tasks and queues. These routines are standard Ready Systems'
VRTX C interface libraries.

Routine Description Called By

sc-accept Clears messages from the host_debug, init-simulation. msgend,
__________specified mailbox. simulation

sc_delay Pauses for a specified delay. _rowcoLrd, baLbuffer setup, bootforce,
configjballistics, exchangeeneLdata,
flea_host-if, fleajoj__ask, mpvideo-boot,
inpvideo-joad, mpvideosimjinit,
slave-cig-eneLsync

sc0create Creates a flag group. main (rtLc)

sc-fdelete Deletes a flag group. main (rttLC)

sc finquiry Inquires on a flag group main (rtLC)

sc f pend Pends on a flag group. main (rtt~c)

sc fpost Posts to a flag group. poll shutdown

sc-lock Locks a queue to prevent mx2-open, mx2.peek, mx2_push,
concurrent use. mx2-skip, mx3..open, mx3 peek,

mx3-push, mx3..skip, mx-open,
mx peek, mx-push ,mx-skip

sc_.pend Waits for a message to be posted flea-imit-cig-sw, init-simulation
_____________ to the specified mailbox. ___________

sc-post Posts a message to the specified _ database disable,
mailbox. -handlejeuest-local_terrain,

cigsimio..framne.end, configballistics,
exchangejlfle-data, flea, flea host if,

__________________ _______________________flea-imit-cigsw, init simulation

sc-screate Creates a semaphore. main (rtt~c)

sc-sdelete Deletes a semaphore. main (rtt.c)

sc sinquiry Inquires on a semaphore's status. poll-shutdown

sc-spend Pends on a semaphore main (ru~c)

sc spost Posts to a semaphore. rt~shutdown

sc-tinquiry Inquires on a task, flea_10_task, main (bx 147 mamn.c), main
________________ _____________________(rtt.c), poll shutdown

sc tbesume Resumes a suspended task. flea, main (rn.c)

sc tsuspend Suspends a task. flea io task, main (bxl47_main.c)

sc-unlock Unlocks a locked queue. mx2..open, mx2-peek, mx2_push,
mx2 -skip, mx3-open, mx3_peek,
mx3-push, mx3-skip, mx open,
mx peek, mxpush, mx skip
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C.3 IFX File Management (ifx_*) Routines

The following table identifies the Ready Systems' IFX routines used by the CIG Real-Time
Software to manage files and devices.

Routine Description Called By

ifx-close Closes a file or device. CloseDir, cigsimio write, esifa-oad.
fieaLAs.playback, gossigsimio,

____________________sioslose, tick-.script

ifx iocti Sets i/o control. esifa download, esifajaserjetumn,
esifajoad, esifa..yead, esifa-reac-ports,
esifa-send-jeq, esifa-setup, esifa-write,
esifa write.ports, open enet interface

ifx open Opens a file or device. OpenDir, cigsimio write, esifa load,
esifa-setup, fleaabsplayback,
gos...cigsimio, open enet~interface,

_______________ __________________sioinit, stdopen, tick-srpt

ifx-read Reads from a file or device. ReadDir, esifajload, exchangejdrl L-data,
________________ _____________________exchange-drI 1-data sim, get-nexL-packet

ifx sposn Rewinds a file. fleaabs.playback

ifx-tilelete Deletes a task. polshutdown

i_ rite Writes to a file or device. cigsimnio..yrite, exchange~drl I1.data,
_______________________________________exchange-drl I data sim, siojick
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CA. GTOS Routines

The following routines, which are called by various functions in the real-time software, are
part of the GT operating systerm

Routine Description Called By
cif.-connect Connects to an interface. open..mpv _interface
cifinit Initializes the communications open mpv__interface

driver.
cif~receive Receives a buffer. exchange,_npv.data,

_______________ ____________________exchangejnpv% _lata sim

cif send Sends a buffer. exchange-mpvjlata,
______________________exchangempvjlatasimn

ciparse Parses the command line entered initialize
by the user._________________

mpv _ncatalo g Catalogs a name. disable-restart

mpvjnimd Finds a name. bal buffer setup. check restart

panic Outputs an error message. msgjaserjetumn, staticveh remove

pcreae Creates a new task. agptinit, configjallistics, main (rt~c)
perror Prints an error to a file. open~socket interface

print allocp Prints a free list. tst tree

saccept Accepts from a socket. open-socket interface

sbind Binds a name to a socket. open socket interface

search Searches for an occurrence of a FindField, esifa-load
__________________string within a string._________________

senror Outputs EFX, VRTX, and MPV agptj- nit, config-ballics, main
errors. (bxl47-main.c), main (rtt.c),

________________poll-shutdown, rtt shutdown

sgbuffer Gets a buffer from the socket. exchange-socke-darta,
exchange.socket~datasum,

_______________ ___________________opensocket interface

sibuffer Initializes a socket buffer. open socket interface

slisten Listens to a socket. open-socke-interface

spbuffea Puts a socket buffer. exchange..socketLdata,
_____________________exchangesocket data sim

srecv Receives data from a socket. exchanige-socke-d-ata.
_____________________exchange-socket data-sini

ssend Sends data to a socket. exchange-sockeLdata,
________________ _____________________exchangesocket data si

ssocket Opens a socket. open socket interface
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. C .5 Standard C Runtime Libraries

The following table identifies the standard C system calls, input/output routines, and
runtime libraries used by the CIG Real-Time software.

Routine Description Called By

acos Computes an arc cosine. tind-pitchand 4roll

atan Computes an arc tangent. vpt-pathjlpdate

atoi Converts a string to int. host_if_dsabledebugjnsgs,
host-if enable-debug-nsgs

bcopy Copies a specified number of backencdseLbranch. BCOPY, cal ,
bytes from one location to cigsconfig, cigsimio-write,
another. configjranslator, esifaqueuedata,

exchange~enet~data,
exchange .enet_data~sim,
flea-abs.playback, flea-bal-opts,
flea-initcig-sw, msgsalibration-image,
open -enet -interface, process * (Flea
cf~translator functions), sio write,
slave cig-.eneLsync, updadd_staicveh,
upd-jleakvehicles, updjrmstatic-veh,
upd-send dynamic, uxd-sio-wrte,
upd.subsysmode, upd-yiew-mag,

_________________updviewportup

bzexo Zeroes out a buffer. configjranslator, process* (Flea
cf translator functions)

calloc Allocates memory and initializes autopilot, cig-24-.setup, dynaxnic-demo,
to zero. find fni, flea, sio-init, vpt.cnodeget,

vtnodeset-matrix, pt-path-get,
_________________________________________vptvpt.get

close Closes a file. close..db, compile_2d, file -control,
find -fn, flea, geLlm, gos-model ,
mpvideojIoad, openjlbase, penjed,

____ ___ ___ ___ sloadl

and Sends a command to sio. getch

Cos Calculates a cosine. autopilot, concat~mtx, dynamic-demo,
flea -init_ciL~sw, flea~simulate _vehicles,
fleajipdate..pos, gosjnodel, rotate-x,
rotaw....y, rotate z, send....guoverlay,
tsLeupdate, updjotation.yalues,

____________ ________________vpt-patlljipdate

creat Creates a file. main (ujnain2d.c)

create-sz Creates a file with a specified file-control
size.
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exit Deletes the current task. conflgjballistics, config...colorjable,
config-latabase, configjmrnslator,
exchange..eneLdata, flea, fleajihost-if,
flea-imit-cig-.sw, gossip, init-simulation,
initialize, main (bxl47 main.c), main
(rt~c), mpvideojload, open-dbase,
openkl ljnteface, open-enet-mterface,
openscsinterface,
open..socketjnterface,
slavem..cig-eneLsync, sysscontroLinit,
tst readconfig

fcose Closes an 1/O stream. compile-2d, config-ballistics,
config..coloriztable, configjlatabase,
configjranslator, db-mcc..setup,
fleadraw_2d, initialize, Ioad-esifa,

_____________tst-ceadconfig

fflush Writes all currently buffered host-if~debugjick
characters in an output stream.

fgetc Reads next character from stream. psponfigtreejiode, process-2d-setup,
processsconfigtree node, read-a keyword,
remove _comment-lines,
remove white..space

fgets Reads next line from stream. configjallistics, config-colorjable,
config-database, flea, flea -draw_-24,
get.msg-2d, load-.esifa,
processL..agLsetup, processscigsctl,
process-onfigtree..node,
pwocessjlefinecix-mode,
processjdele-escription,
processoverlay-setup,
processjftjnit..hdr, process if-initpt,
process_viewportstate,
remove comment-lines

fopen Opens an 1/O stream. configballistics, conflgscolor -able,
con fig-database, config-ranslator,
db _mcc_setup, flea, flea ~draiK2d,
initialize, load_.sifa, main, tstereadconfig

fprintf Writes using format to specified flea, flea-printf, print msgj'
stream.____________ ___

fputc Writes character to stream. print msg...sio-write, slave-cig-. netsync

head Reads specified number of next-char
characters from stream.

free Frees allocated memory. autopilot, b0-addjrajjable,
backend_setup, bx reset , cig-2dsetup,
closedb, ded-uninit, download-bvols,
dtp-pompiler, dynamic-diemo, esifa setup,
findjfn, flea, fleajinit-cig-sw,
mem-check, msgscalibration-image,
open dbase, openjed, sio-close, sio-init,

___ ___ _ _ ___ ___ __vp-reefree
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fsanf Reads from stream using format. psonfgtree.node, p__overlaysetup,
pjerrain~feedback, p-yewport-state,
process* (Flea cfjranslator functions),
read...a-keyword, setup..pterrainjeedback,

___________________tsLcreadconfig

getenv Get string value associated with pretendLveh
envronm(,nt variable

gets Gets a string. getsio~writ..sata, gos_npvio

isaipha Tests character to see if letter. geL-thing

isdigit Tests character to see if digit. flea draw_2d, gething

isprint Tests character to see if printable. fleaagpLlocations, fleAagptswitches,
flea-atp, fleAbalopts, flea...graphics.Sest,
flea _switches, flea veh_ control,

_________________gossipjck, tick, tick pptcscript

isspace Tests character to see if space, flea agpL locations, flea agp~switches,
tab, carriage return, newline, flea atp, fleajaLopts, flea-draw_2d,
vertical tab, or formfeed. flea...graphicsjtest, flea~switches,

flea -veh -control, gossipjick, tick,
_______________ ___________________tick-ppm, tick script

Iseek Moves the read/write pointer. dediload~dtp-code, download-bvols,
file-control, ge~lm, getlmdp, getside,
gos-nodel, load-dbase, open dbase,

____ ___ ____ ____open-00d

malloc Allocates memory. bO_addttraLtable, bjLatabase.-info,
backend~setup, de(Lsetup,
download-bvols, dtpsompiler,
esifa..setup, flea, flea -nit cig.sw,
host~ifdebug~jnit , mem check,
mpvideo-setup, msgscalibration image,

________________open...dbase, openk-ed, sio init

max Determines the largest of a set of exchange_neLdata,
values. exchangeeniedata~sim,

slave cig...enetsync

min. Determines the smallest of a set inipvideo...pass,-on
of values.

open Opens a file, file-control, find_fn, flea, get-m,
gosmodel, gossip, mpvideo-load,
openjibase, open-ied,
open..sll l-interface, open..scsijinterface,

_ _ _ _ _ load

outhexIl Outputs hex data. bO~delete_static_vehicle, bO state-control,
__________________________________bQ-raj-chord, bO trajentry, bxjtask

printf Writes to stdout. (used extensively throughout system)

puts Writes to stdout. bO bvol entry, bO__delete-static-vehicle,
bd-jnappmessage, bOjprint,
1,0_state-control, b0_raj~chord,
b(Ltraj..entry, bQltundefined message,

_________________ ______________________bxjtask
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mdReads a file. dedt-load-dtp code, download-bvols,
exchangescsLdata,
exchange...scsi~data~sim, file-control,
get-.char, getjlm, getlmdp, getside,
gos...model, load dbase, mpvideo-load,

________________ _____________________openjlbase, opended

read tty Reads operator input. flea, flea-getchar, gos-.getcbar

rewind Repositions stream pointer to flea
________________beginning of file.

rsee Reads multiple sectors from disk. file,_control

scanf Reads fromn stdin. dtpe.mu, flea, flea..balopts,
flea-draw 2d, fiea..switches,
flea~veb_control, gosj12Otx,
gos-.bal-query, gossigsmio,
gosjt..dquery. gosjocate, gos-memory,
gos-model, gosmpv, gosjnpvio,
gos-ppm-query, gos-system, gossip-ick,
host -iffdisablejebugjnsgs,
host-if_enable.Aebugjnisgs, main,
modeldemo, tick, tickppm, tick script,
tst..edebug, tsL-equery, tst -ereadconfig,
tst-eupdate, tst-tree, tst-reetrace,
vptqjbrvals, vptq cniout, vptq-dynmtx,

_______________vPtq-grout, vptq vpout, vptq-vptbrout

sin Calculates a sine, autopilot, concat-mtx, dynamic-demo,
flea-init-cig-.sw, flea-simulate-vehicles,
fleaupdatepvos, gosmodel, rotate -x,
rotatejr, rolate z, send.gun ~overlay,
t-euPdate, updjrotation-valuc:s,

_____________vpt-pathjupdate

sprinil Places formatted string in config-database, open-.scsi-interface
__________________charmter array. _________________

sqrz Calculates a square root. dtp-emu, fmcd-pich-and roll, gos-model

sscanf Scans input from stdin. config-allistics, config-colorjable,
config-daabase, flea, flea-draw_2d,
geLsio-.write-data, init-enet-interface,

_____________________________loa(Lesifa, mpvideo load

streat Concatenates two strings. findjfn, get sio write ~data
strcmp Compares two strings. config-ballistics, config-ranslator,

db-mcc-setup, find-fn, flea, flea-draw 2d,
flea-jrintf, msg..shell-sort , next-token,
p-sonflgtree..node, poverlaysetup,
pjerrain-feedback. p-Yiewport-state,
Process- (Flea cf-translator functions),

_______________ __________________setupscomp-start, tst-ereadconfig
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strcpy Copies a string. config-database, conflg-ranslator,
db-mcc~stp Hie control, findjfn, flea,
flea.agpLocations,
flea...agpLlocations-main-menu,
fleA..agpLswitwhms
fleaagpLswitches main-menu, flea atp,
flea...atpnain-nenu, fmLeajal oppts,
flea...baLopts -main-menu,
flea..graphicstest,
flea..graphics test main nenu,
flea-itcig-sw, flea-prompt ,
flea.switches, flea-switches_main_mnenu,
flea -veb_cpontrol,
flea-veh-controlmain-menu,
goslbtquery.mcnu, gos-pwmpt,
host~if-dsable-debug-msgs,
host -if-enablejiebugjinsgs,
iniLsubsys.parser , initialize, main,
parse...subsys~file, setL-3d lut name,
set~color.-config-iame, setLdatadname,
set~databasename, set~dedLname,
.3et_esifa~name, set..finaljlut- name,
tick..script, tickscriptmain-menu,

_____________________________________________vpLcnode-process

strlen Returns string length. config..darabase, db-mcc setup,
file.-control, find_fn, fleajinitscigsw,
geLsiowrite.Aata, gos-cigsimio, gossip,
initialize, open..dbase, open-ded,

_________________setupjleflne..string, setup-.sext

strncmp Compares first n charac;ters of db -mcc-setup, find n, mpvideo-load
two strings.

strncpy Copies first n characters of string, find-fn
strrchr Searches string for last occurrence esifa-load

of character.
strtol Converts an ASCII string to a esifajload, mpvideoioad

__________________ long.

system Executes a shell command. file-control

tan Calculates a tangent. vpt-path-process, vpt-path-ipdate,
_____ ___ p~upate

toupper Converts a character to uppercase. find_fn

unbf-.getchar Performs an unbuffered getchar. cal, dtp-emu, gos-12Otx, gosbal-query,
gos-igsimio, gos...db..query,
gosmemoiy, gosmodel, gosmpv,
gos..mpvio, gos...ppm..query, gos-system,
gossip, hostjfdebugjnenu,

_________________ ______________________host if-dispaynabed .. msgs, s...step

ungetc Performs an unbuffered getchar. reda.keywofd, remove_comment lines,
remove whitespace

write Writes a specified number of exchange-scsi-data,
bytes. exchange..scsi_data-sun, file control,

________________ ___________________gos-model, linkup
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APPENDIX D. GLOSSARY OF TERMS AND ABBREVIATIONS

2-D Two-dimensional.

AAM Active area memory. Memory that contains the currently viewable
database and models. AAM contains 256 terrain load modules (16
rows by 16 columns). This provides a 3500-meter viewing range,
plus a 500-meter buffer, in each direction. If load module blocking
is enabled, AAM is effectively quadrupled.

AGL Above ground level. If AGL processing is enabled (via the
MSGAGL_SETUP message), the simulated vehicle's altitude
above ground level is calculated and returned to the Simulation Host
every frame.

ASID Application-specific identification data. ASIDs are used to add
unique data (bumper numbers, smoke plume, dust cloud, etc.) to a
model.

aspect ratio The ratio of the sides (width:height) of the viewport.

backend A 9U Channel Subassembly in the CIG. The backend contains
special-purpose graphics boards that transform terrain, model, and
special effects data to viewpoint space. One CIG can contain two
backends.

bvol Bounding volume. The volume of the bounding box that is used to
completely enclose an object in the simulation environment.

centroid The theoretical "center" of an object, around which the object is
rotated. The centroid's coordinates are the averages of the
corresponding coordinates of a given set and, for a given planar or
three-dimensional figure (such as a triangle or sphere), correspond
to the center of mass of a thin plate of uniform thickness and
consistency or a body of uniform consistency having the same
boundary.

channel A connection to a viewport. One channel may have multiple
graphics paths.

.CIG Computer Image Generation System. The process of generating a
3-D, perspectively accurate scene via a computer.

clipping Remo. ing back-facing polygons or parts of polygons that lie
partially outside the viewing pyramid.

conditional node A node in the configuration tree that causes a branch into one of two
traversal paths based on some runtime condition.

configuration tree A structure that defines the relationship between each physical
component of the simulation vehicle and the locaion of the
viewports.
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data message Smallest data component of a packet buffer.

data message header A message that describes the contents of a data message.

DED Dynamic Elements Database.

double-buffer
memory Memory that contains the dynamic models built by the real-time

software and processed by the hardware. Dual buffering allows for
one buffer to be used by the hardware while the other is being
updated by the software. The buffer used for each purpose switches
each frame, so the hardware is always using the buffer updated by
the software during the previous frame.

downloading The process of transferring data from the Simulation Host to the
CIG.

DRI1-W A Digital Equipment Corp. standard interface that enables the
Simulation Host and the CIG processor to communicate at a high
transmission rate.

DTP Data Traversal Processor.

ESIFA Enhanced Subsystem Interface Adapter. The subsystem card that
provides a communications path between the real-time software and
the other boards in the 9U, including the Pixel Processor Memory
(PPM) and the Pixel Processor Tiler (PPT).

EVC Ethernet VME Controller. The board in the CIG that allows frame
interrupts onto the VME bus.

dynamic vehicle A vehicle whose position and orientation is redefined in every frame
sent by the Simulation Host.

false child The configuration tree node branched to from a conditional node if
the runtime conditions is false.

fov Field of view. The volume of space which encompasses all objects
that are visible from a specific viewpoint and view angle.

frame Information displayed on a video monitor for a duration determined
by the frame speed (e.g., 33.3 milliseconds at 30 Hz or 66.6
milliseconds at 15 Hz).

frame event An interrupt signal given by the hardware.

frame rate The rate at which a new image is created and displayed on the
screen.

frame time The amount of time each frame is displayed.
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graphics path A window on a viewport. A T backend has one graphics path per
viewport. A TX backend may have two or four graphics paths,
depending on viewport resolution. Graphics path parameters are the
viewport parameters that are used to load the hardware.

GSP Graphics System Processor. The TMS34010 graphics processor on
the MPV board that generates and controls 2-D graphics.

graphics processor FLst board in the graphics pipeline that processes 3-D data and
converts it into 2-D screen space for the tiler, based on the input of
graphics processor commands. Also called the Poly Processor.

heading The direction the viewer is pointing.

hull transformation Description of the position and orientation of the base of a vehicle.

Hz Hertz; cycles per second.

load module A unit of terrain in the terrain database, measuring 500 meters by
500 meters. Data is brought into active area memory in whole load
modules only.

load module block A structure containing four load modules (two rows by two
columns, for a total size of 1000 meters by 1000 meters). Blocking
load modules doubles the viewing range and quadruples the amount
of terrain that can be loaded into active area memory.

lod Level of dezail. The selective reduction of model detail (polygon
count) or texture map detail based on distance from the viewer.

lookup table A table used to convert color-map addresses into the actual color
values displayed.

lut Lookup table.

matrix A rectangular array of elements arranged in rows and columns.

matrix node A node in the configuration tree that contains a transformation
matrix. The matrices in each node in a traversal path are
concatenated to generate the view of the world for the viewport
represented by that path.

MCC Management, Command, and Control. The computer on the
simulation network that monitors and controls the entire simulation
exercise.

model Generally used to refer to models of arbitrary, three-dimensional
objects such as buildings and vehicles.

model space The coordinate system used to define and build a particular model.
The vehicle's centroid is defined as location (0,0,0).
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. MPV Micro Processor Video. The last board in the graphics pipeline in a
TX backend.

MyVehicle The simulation vehicle.

object All simulated models: vehicles, hidden obstacles, etc.

overlay A two-dimensional view that is displayed on a viewport on top of
the three-dimensional view of the terrain.

packet buffer Several data messages grouped together that describe one frame
time.

pitch The angle at which the viewer is looking up or down.

pixel Picture element. The smallest addressable element on a video
screen.

point lights Light sources that can be defined from a specific location in xyz
world space. This differs from directional lighting which is defined
from a certain direction and originates at infinity.

Poly Processor See graphics processor.

polygon A closed, planar figure bounded by straight lines and consisting of
three or four vertices.

PPM Pixel Processor Memory. A board in a T backend that assembles
individual pixels from the PPT into a display matrix that is the final
spatial representation of an image.

PPT Pixel Processor Tiler. An integer processor board that tiles three-
and four-sided polygons with face shading or texturing pixels.

real-time The ability to respond rapidly, frequently, or both to an event or
transaction. Also refers to the software that is used to run real-time
operations.

roll The angle which measures the amount of rotation along the viewing
vector (tilt).

rotation The process by which coordinates are rotated around a particular

axis. Used to define the direction of the viewing window.

rotation matrix A means of specifying orientation.

RCL Runtime command library. A set of routines used to generate
hardware commands for the DTP and the Poly Processor.

RTS Rotation translation scale.
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scaling The process by which an object's coordinates are changed to
effectively enlarge, reduce, or skew the object in a particular
direction.

Sim The Simulation Host computer. The computer that controls the
simulated vehicle's behavior.

simulation The process that involves a computerized model of specific,
significant features of some physical or logical system or
environment.

simulation vehicle The vehicle represented by a simulated viewpoint. Also called
simulated vehicle or MyVehicle.

simulator A simulation unit consisting of a Simulation Host, a CIG, one or
more monitors, and the vehicle controls. Also called a Vehicle
Simulator Unit.

static vehicle A vehicle with no anticipated movement, tracked only when its

status changes.

subsystem See backend.

T&C Timing and Control. Board that controls all CIG synchronization
and timing.

terrain database The database on the CIG that contains the polygons that describe the
simulation terrain and all objects (houses, trees, etc.) in it.

translation The process by which coordinates are "moved" from one location to
another.

transformation A combination of translations and rotations that convert the
coordinates of a point in one coordinate system into coordinates in
another coordinate system.

transformation matrix A matrix used to describe the position and orientation of an object.

true child The configuration tree node branched to from a conditional node if
the runtime conditions is true.

vector A straight line with a specific direction.

vertex A point in space, the termination point of a line, or the intersection
point of two or more lines.

viewpoint The direction of view from the user's eye to the target or object
being viewed.

viewport A display screen connected to the CIG. Each viewport simulates the
view of the world from a specific window of the simulated vehicle.
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viewport parameters The screen resolution, viewing range, near plane, field-of-view
angles, level-of-detail multiplier, and aspect ratio of a viewport.

viewspace The area that falls within the field of view of a viewport.

VME Versa Module European. An industry-standard bus.

world space The absolute coordinate system used to define the simulation area.
A three-dimensional space fixed relative to the world. Location
(0,0) is the southwest comer of the database.

0

0
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APPENDIX E. CROSS-REFERENCE TABLES

This appendix contains the following cross-reference tables:

E. 1 CSUs (source friles) mapped to CSCs.
E.2 Data type names mapped to typedef locations.
E.3 Function names mapped to source file locations, with section numbers.
E.4 Macro names mapped to source file locations, with section numbers.
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*0 EA1 CSUs Mapped To CSCs

The following list shows every CSU (.c or .asm file) in the GT Real-Time Software CSCI,
and identifies the CSC to which it belongs. The CSUs are listed in alphabetical order.

cSU csc
aa-init.c Backend Mianager
awn-manager.c CIG Configuration
agpt~init.c Real-Time Processing

agpt_statistics.c User interface Mode

autopilot.c Stand-Alone Host Emulator

bOLaam-r-entroid.c Ballistics Processing

bO_aam-swscoer.c Ballistics Processing

bO_ ddstatic..yehiclexc Ballistics Processing

bO~addjrajjtable.c Ballistics Processing

b(~bal-config.c Ballistics Processing

bObvol-entry.c Ballistics Processing

bO-cancelround.c Ballistics Processing

b-cig-frame-ratexc Ballistics Processing

bO-database_infoxc Ballistics Processing

hO-delete-static-vehiclexc Ballistics Processing

b~delete-trajjablexc Ballistics Processing

bO~enrordezected.c Ballistics Processing

bOinapp-message.c Ballistics Processing

bO_Im-read.c Ballistics Processing

bO~modeldirectory.c Ballistics Processing

hOmodelentry.c Ballistics Processing

hO-new-franexc Ballistics Processing

bQ-print.c Ballistics Processing
b(Lprocesschord.c Ballistics Processing

bO...processround.c Ballistics Processing

b(Lroundjimcec Ballistics Processing

hO_state_controlxc Ballistics Processing

bQ~statusequesLc Ballistics Processing

hO~if_init_hdrxc Ballistics Processing

bOtfjnitpt.c Ballistics Processing

bOjifstatexc Ballistics Processing

bO~jfyehicleposxc Ballistics Processing

bOjtraj-jhord.c Ballistics Processing

bOjraj..entry.c Ballistics Processing

hO-undefined-messaige.c Ballistics Processing

hackend-branch.c Backend Manager
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CSU CSC
backend color.c Backend Manager

backend_laser.c Backend Manager

backendjman.c Backend Manager

backend-padis.c Backend Manager

backend thermal.c Backend Manager

backend video.c Backend Manager
balgeLd..b_pos.c Real-Time Processing

bal-getjlngrid.c Real-Time Processing

bal_routines.c Real-Time Processing
baleffectaddc Real-Time Processing

bbnctype.c CIG Configuration

bestubs.c Viewport Configuration

bit_blt.c 2-D Overlay Compiler

blcopy.c System Utilities
bootforce.c MPV Interface

bootmpv.c MPV Interface
buffer_errors.c User Interface Mode

bx147_main.c Task Initialization

bxbvolint.c Ballistics Processing

bxchord_intersecLc Ballistics Processing

bx_computejound.c Ballistics Processing

bx_fmd vehicle.c Ballistics Processing
bxfunctions.c Ballistics Processing
bx.get-lm.data.c Ballistics Processing
bx.getlm_.grid.c Ballistics Processing
bxinit.c Ballistics Processing

bxmodelint.c Ballistics Processing
bx4polyjint.c Ballistics Processing

bx.probe.c Ballistics Processing
bxreseLc Ballistics Processing
bxtask.c Ballistics Processing
bx..tfpack.c Ballistics Processing
bxjtrajectory.c Ballistics Processing
cal.c Real-Time Processing

cftranslator.c Stand-Alone Host Emulator

cig_2d.setup.c 2-D Overlay Compiler
cigcomp_2d.c 2-D Overlay Compiler
cig..config.c CIG Configuration

cig_.getm_2d.c 2-D Overlay Compiler

cig-link_2d.c 2-D Overlay Compiler

cigsimio_.obj.c Real-Time Processing
close_db.c Real-Time Processing
clouds.c Real-Time Processing
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csU csc
cnode-child~c Viewport. Configuration. cnode..geLc Viewport Configuration
cnode~jxocess.c Viewport Configuration
cnodequeay.c Viewport Configuration
cnode-set~c Viewport Configuration

conip.c 2-D Overlay Compiler

config-balistics.c Real-Time Processing

configscolor~jablexc Real-Time Processing
config-database.c Real-Time Processing

data-typexc Force Processing
db-mcc-setup.c Real-Time Processing

debug-initdr.c Real-Time Processing
ded-gmpool.c Real-Time Processing

ded_model_tace.c Real-Time Processing
deitobje=~ User Interface Mode
directory.c System Utilities
dl-manxc Backend Manager, Real-Time Processing

download-bvols.c Real-Time Processing
draw-line.c 2-D Overlay Compiler

dtp compiler.c DTP Command Generator
dtp-emu.c User Interface Mode
dip_.funcs.c DTP Command Generator
dtp-travl.c DTP Command Generator

dtp_ trav2.c DTP Command Generator
dynamic_demo.c Stand-Alone Host Emulator
effect-downcountLc Real-Time Processing
encode-routines.c Stand-Alone Host Emulator
esifa-fade.c ES lEA Interface

esifa-laser.c ESIFA Interface
esifa-loadc ESIFA Interface
esifa_man.c ESIFA Interface
esifaquery.c ESIFA Interface

esifa-special.c ESIFA Interface

esifa-thermalic ESlEA. Interface
esifa-:video.c ESIFA Interface
exception .asm Force Processing
ifL3dlut~download.c Fo~e Processing

fO_3dlut-switch.c Force Processing
to aillut-switch.c Force Processing
tO.-debugjlisable.c Force Processing
f)_debugenable.c Force Processing
fDojinal-lut-download.c Force Processing
fO-final-lut-switch.c Force Processing
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CSU CSC
f)_modeselectc Force Processing
f0_mpvjinit.c Force Processing
fOmpvlutyperequest.c Force Processing
f)_mpvek.c Force Processing
fOmpv.poke.c Force Processing
fOmpvpoke16.c Force Processing
f0_mpvreset.c Force Processing
fOjmpvtask.ontrol.c Force Processing
f0_mpv-test.c Force Processing

fO_rnpv_write.c Force Processing
fOU'son.c Force Processing
fO.pixel-depth-request.c Force Processing
fOquery.c Force Processing
f0Lset-display.c Force Processing
f0Ltrigger.c Force Processing
Rfunknown.c Force Processing
flforce_init.c Force Processing
flinitjump-table.c Force Processing
fl-pixel-address.c Force Processing
fl-processmessages.c Force Processing
fl-setup-environmentc Force Processing
file_control.c Real-Time Processing
filltree.c CIG Configuration
findfield.c System Utilities
findgtfn.c System Utilities
flagoff.c Viewport Configuration
flea.c Stand-Alone Host Emulator
flea-agl_terrain_follow.c Stand-Alone Host Emulator
flea-agpt-locations.c Stand-Alone Host Emulator
flea-agpt-switches.c Stand-Alone Host Emulator
flea atp.c Stand-Alone Host Emulator
flea balopts.c Stand-Alone Host Emulator
fleadb_traverse ," Stand-Alone Host Emulator
flea decodedata.c Stand-Alone Host Emulator
flea demo.c Stand-Alone Host Emulator
flea draw_2d.c Stand-Alone Host Emulator
flea encodedata.c Stand-Alone Host Emulator
flea.graphicsjtest.c Stand-Alone Host Emulator
flea initcigsw.c Stand-Alone Host Emulator
flea-ppm-obj.c Stand-Alone Host Emulator
flea script.c Stand-Alone Host Emulator
flea simulate.vehicles.c Stand-Alone Host Emulator
flea switches.c Stand-Alone Host Emulator
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CSU CSC
fleaupdatepos.c Stand-Alone Host Emulator
flea _veh control.c Stand-Alone Host Emulator

force.asm Force Processing
forcetask.c Force Processing
fxbvtofl.c Real-Time Processing
generic_lm.c Real-Time Processing
get_siodata.c Stand-Alone Host Emulator

getjthing.c 2-D Overlay Compiler

get_txlutindex.c Real-Time Processing

get-vehicle.position.c CIG Configuration
getch.c CIG Configuration
global-initc Real-Time Processing

globs.c Viewport Configuration
gos_120tx.c User Interface Mode
gos-bal-query.c User Interface Mode
gosjbquery.c User Interface Mode
gos_locate.c User Interface Mode
gos-memory.c User Interface Mode
gosmodel.c User Interface Mode

gosmpv.c User Interface Mode
gos~mpvio.c User Interface Mode
gospolys.c User Interface Mode
gosspoys.c
gos-systei.c User Interface Mode
gossip.c User Interface Mode

gspjio.c Furce Processing

gun-overlays.c Real-Time Processing
host-drl 1_if.c Host Interface Manager
hostenetif.c Host Interface Manager
host_fleaif.c Host Interface Manager
hostjif-debug.c Host Interface Manager
host-mpv-if.c Host Interface Manager
hostscsiif.c Host Interface Manager
hosLsocket_if.c Host Interface Manager

hw_tesLc Real-Time Processing
init_free.c Viewport Configuration
initsim.c Real-Time Processing
initstuff.c 2-D Overlay Compiler
lex.c Token Processing
linkvpt.c Viewport Configuration
loaddbase.c Real-Time Processing
loadesifa.c Real-Time Processing

loadmodules.c Real-Time Processing
loadmpv.c MPV Interface
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cSU csc
loc-ter.c Real-Time Processing
loc-ter-msg.c Message Processing
make-bbn.c Real-Time Processing
make...bbn~logo.c User Interface Made
mkcal.c Task Initialization
mkmtx-nt.c Real-Time Processing
model-demo.c Stand-Alone Host Emulator
model-mtx.c Real-Time Processing
mpvideojlaser.c MPV Interface
mpvideo-lut.c MPV Interface
mpvideo _man.c MPV Interface
mpvideo-mode.c MPV Interface
mpvideo-..pass~back.c MPV Interface
mpvideo-pass-on.c MPV Interface
mpvideoprinLC MPV Interface
mpvideoquery.c MPV Interface
mpvideo-response.c MPV Interface
msgscalibrationjimage.c Message Processing
msgscigsdt.c Message Processing
msg~drl l.c Message Processing
msg-effecLc Message Processing
msgecnd.c Message Processing
msg jlaser.c Message Processing
rnsgjlaserjeturn.c Message Processing
msgjt state.c Message Processing
msgjpass-back.c Message Processing
msg-pass-on.c Message Processing
msg-ppm.c Message Processing
msg-process-round48.c Message Processing
msg-subsysmode.c Message Processing
msg-syserr.c Message Processing
msg-veh-state.c Message Processing
msgyvflags.c Message Processing
msg-ypon~c Message Processing
mtix_concat~c Viewport Configuration
mtx-dump.c Viewport. Configuration
mtx-viewspace.c Viewport. Configuration
mx2_hword.c Force Processing, Real-Time Processing
mx3_hword.c User Interface Made
mx-error.c Ballistics Processing
mx-open.c Ballistics Processing
mxjeek.c Ballistics Processing
mx-push.c Ballistics Processing
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csU CSC
mx-skip.c Ballistics Processing
mx_wcopy.c Ballistics Processing
nmi-type.c Force Processing
opendbase.c Real-Time Processing
open-ded.c Real-Time Processing
othervehstate.c Real-Time Processing
ovalrecLc 2-D Overlay Compiler
overlay-setup.c CIG Configuration
path.c Viewport Configuration
pathinit.c Viewport Configuration
pathquery.c Viewport Configuration
pollready.c Force Processing
poly.c 2-D Overlay Compiler
ppmobj.c Backend Manager
pretendveh.c Real-Time Processing
printmsg.c Message Processing
procscmd.c 2-D Overlay Compiler
process-vflags.c CIG Configuration
process-vppos.c CIG Configuration
rcfuncs.c DTP Command Generator
replace_mod.c User Interface Mode
rowcolrd.c Real-Time Processing
rt~mailbox.c Real-Time Processing
rtt.c Task Initialization
rttinit.c Real-Time Processing
shot-report.c Ballistics Processing
showeffect_msg.c Message Processing
simulation.c Real-Time Processing
sio.c Serial Device Input/Output
sload.c System Utilities
staticvehremove.c Real-Time Processing
staticveh_state.c Real-Time Processing
stdopen.c System Utilities
string.c 2-D Overlay Compiler
subsysscfg__parse.c Token Processing
sys_control.c Real-Time Processing
testcommands.c User Interface Mode
test-gsp.c Force Processing
text.c 2-D Overlay Compiler
tick.c Stand-Alone Host Emulator
tickppm.c Stand-Alone Host Emulator
tickscript.c Stand-Alone Host Emulator
travtree.c Viewport Configuration
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CSU CSC
tst-edebug.c Viewport Configuration
tstequery.c Viewport Configuration
tst-ereadconfig.c Viewport Configuration
tsteupdate.c Viewport Configuration
tst'tree.c Viewport Configuration
tsttreetrace.c Viewport Configuration
u_brmask.c) Viewport Configuration
u_comp_2d.c 2-D Overlay Compiler
u_getm_2d.c 2-D Overlay Compiler
u_link_2d.c 2-D Overlay Compiler
umain2d.c 2-D Overlay Compiler
u-path.c Viewport Configuration
u_rotations.c Viewport Configuration
u_viewpo)-t.c Viewport Configuration
u_xfrm.c Viewport Configuration
update_2d.c Stand-Alone Host Emulator
updateagpt-2d.c Stand-Alone Host Emulator
update mtx.c Viewport Configuration
updateroLc Viewport Configuration
upstart.c Real-Time Processing
vptgeLc Viewport Configuration
vpt-process.c Viewport Configuration
vpt query.c Viewport Configuration
vptset.c Viewport Configuration
vpt-update.c Viewport Configuration
vtl00.c System Utilities
window.c 2-D Overlay Compiler
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E.2 Data Type Names Mapped To Typedefs

The following list shows the special data types used throughout the real-time software, and
identifies the file(s) that contain the type definition. The type names are listed in
alphabetical order.

Data Type Typedef Location
(-MT P-R4)[3I /cigincdudft vyes.h
(*MT P 8)[31 /cigfincludlrtjrpes.h
(*PF12)0 /cigfinclude/dgistdg.h, standard.h
(*PFI4)O /cigfmcludedgistdg.h, standard.h
(*PFR4)O /cigfinclude/dgistdg.h, standard.h
(*PFR8)O /cig/include/dgistdg.h, standard.h
4RGBO /cigfincude/standard.h
AAM /cigrmclude/backend.h
ALLOCPOLY /cig/includelstruct~d.h
ASID_OMODEL /cg/include/model-Struct.h, structures.h
ASIDSHOWEFF /cig/include/model-struCth, structures.h
AUTOP /cig/fibsrc/Iibflea/autopilot.C
B1BBOX2D /cigfinclude/dgistdg.h, standard.h

BIBBOX3D /cigrmclude/dgistdg.h, standard.h

BIHSL /cig/include/dgistdg.h, standard.h
BIHSLO /cig/include/dgistdg.h, standard.h
B 1MTX4X3 /cig/include/dgistdg.h, standard.h
B 1MTX4X4 /cigfinclude/dgistdg.h, standard.h
BIP2D /cigfmclude/dgistdg.h, standard.h
BIP3D /cigfinclude/dgistdg.b, standard.h
B 1P4D /cig/include/dgistdg.h, standard.h
BIRGB /cigflnclude/dgistdg.h, standarI.h
B1RGBO /cigrnclude/dgi-stdg.h, standard.h
BACKENDOBJ /cigrinclude/backend~h
BOOLEAN /cig/include/dgi stdc.h, rt-ypes.h, srandard.h;

/cig/Wff rc/forcedgi -stdc.h
BVOL_,CACHEENTRY /cigfncudebxsutrus.h
BVOLENTRY /cigfincIude/ixtdb.structs.h, rtdb-struct.h
BXMODEL /cigfincude/bxrtdb_structs.h
BXSHOWEFF /cig/include/xrtdb_structs.h
BXTANK /cigfincude/bxrtdb_structs.h
BYTE /cigfmcude/dgi.stdc.h, rt types.h, standard.h;

/cig/bthersrc/forcedgistdc.h
CALOVRLY /cig/include/verlay3d..struct.h, structurcs.h
CATALOGTABLESTRUCT /cig/include/rtdb-struct.h

823



BBN Systems and Technologies GT100 RTSW CSCI

Data Type Typedef Location
CHANCNST /cig/include/poly.struCLh, structures.h
CHANSETCMD /cigfinclude/poly-.strUCLh, structures.h
CHORD /cigclude/bxstrucs.h
CHORDDATA /cig/include/ba-structih, smiuctures.h
CLOUDCONTROL /cig/include/clouds.h
CMD /Cig/inClUde/polY.$.trUCih. structures.h
CMDROVRLY /cigfinclude/overlay3dsuct.h, strucrres.h
COLORTABLE /cig/include/mPv-StrUCLh, structures.h
COMM4ANDLINEI /cig/include/bxtdtk.structs.h, poly-struCLh, structures.h
COMMqANDLINE2 /cig/include/bx...tdbksuructs.h, poly structh, structures.h
CONFIGURATIONNODE /cig/include/vpi-viewporth
DRDIRENTRY /cigfludefxjdbstructs.h, rtdbStruCLh
DBHDR /cig/include/bx rtdbL structs.h
DBHDRDBASEDATA /ciginclude/rtdb..struct.h
DRHDRLMARKSDATA /cig/ludn b.suct.h
DRHDROFLOWDATA /ciglincludeWrtdstruct.h
DRINFO /cigfinclude/db struct.h, structureal
DRPTRS /cig/include/dbstruct.h, structures.h
DRTAGSTRUCT /ciglincludertW..struct.b
DRVERSIONSTRUCT /cig/include/rtdb struct.h
DED_-POOL /cig/libsrc/Iibrui/ded-gm-pool.c, open ded.c
DEMO I /cigincludedemno.struct.h
DIGITIZERINTERFACE /cig/include/dig..strucLh
DTPCMNDINF /cig/likrc/libru/ded-modeLwtace.c
DTP_-MODE_-SWITCH fcig/includc!mpv-strucLh, structures.h
DTPTRACESTRUCT /cig/libsrc/libgossip/ded-objeCLC
EDGEFLG /cig/include/definitions.h
EQEFFECTS /cigfmclude/structures.h
EOOVRLY /cig/include/structures.h
ESIFADOWNLOAD QUEUESTRUCT /cig/libsrc/Iibesifa/esifa-man.c
ESIFA_OBJ /cig/include/esifa.h
ESIFAPORTS /cig/include/esifal
EVC /cig/libsrc/librtt/sys -control.c
FSINIIN /cigrncludemo...sruvct.h
F _SIMOUT /cigf nclude/demo _struct.h
FADEDES CR /cig/libs1c/ibflea/flea..agpLswitches.c
FADETRANSFER /cig/include/mpvstrucLh, stiructures.h
FAKEDV /cigfinclude/modef-structh, structures.h
FIXBVOLENTRY /ciginclude/bx-rtdb-structs.h, rtdb-struct.h
FORCEENVIRONMENT /ciglincludelforceenv.h;

/cig/othersrc/forcelforce,_env.h, force rtsw ifh
FORCEINTERFACE /cig/includc/Mbx.h;

/cig/othersrc/forcc/force-defines.h, mbx.h
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Data Type Typedef Location
FOV /cigrncludelifhdrstr.h; cig/Iibsrc/fibvpt/vpi-Msgs.h
FOVVECTORS /ciginclude/vpi-viewpormh
FOVIT /cig/include/Poly_..struCLh, structures.h
GENLM Icg/Iibsrcflibru/genericIm.c
GM-DE /cig/incude/xjrtdb -suwts.h
GMDIRENTRYDATA /cilue/tb suwt.h
GMDIRENTRYNAME /cigincludbt suct.h
GRAPHICSPATHPARAMETERS /cig/include/vpi -viewporLh
GRID_COMPDEF /cig/include/bx..rtdb _structs.h, polystruct.h, structures.h
GRIDLOC /cig/inicludelbx-rtdb-structs h, rtdb-struCLh
GUN B /cigrmclude/overlay3d..struc~h,strucrurs.h
GUNBLSIDE /cigfiriclude/overlay3d -struct.b, structures.h
GUNBRSIDE /cig/include/overlay3d -struct.h, structures.h
GUNNEROVRILY /cig/includeloverlay3d-structh, structures.h
HWORD /cigfmclude/dgi-stdc.h, q-types.h, standard.h;

/cig/bthersrc/fbrce/dgi-stdc.h
I2BBOX2D /cig/include/dgi..sdg.b, standard.h
12BBOX3D /cigfmcludedgisulg.h, standard.h
12HSL /cigfmclude/dgi-szdg.h, standard.h
12HSLO /cigrmcludeldigistdg.h, standard.h
I2U /cigrinlude/standard.h
I2MTrX4X3 /ciglincludeldgi-sldg.h. standard.h
I2MTrX4X4 /cig/include/dgi-szdg.h. standard.h
12P2D /cigfincludeldgi-stdg.h, standard.h
12P3D /cig/include/dgi-stdg.h, ri types.h, standard.h
12P3D /cigfmcludeldgi-stdg.h, standard.h
12RGB /cigfmcludeffdgistdg.h, standard.h
I2RGBO /cigfmclude/dgj-stdg.h, standard.h
14BBOX2D /cig/includeldgi-stdg.h, standard.h
I4BBOX3D /cig/include/dgi..tg.h, standard.h
14HSL /cig/includeldgistdg.h. standard.h
14HSLO /cig/include/dgi-stdg.h, stanard.h
1411 /igrmnludestandard.h
I4MTX4X3 /cg/include/digistdg.h, standard.h
I4NM4X4 /cigfincludeldgi-stdg.h, standard.h
14P2D /cigfanclude/dgistdg.h, standard.h
14P3D /cig/include/dgistdg.h, rt-types.h, standard.h
14P4D /cigfmcludeffdgistdg.h, standard.h
14RGB /cigfinclude/dgiszdg.h, sandard.h
14RGBO /cigTmcude/dgi -stdg.h
INT_2 /cigfmclude/dgi-Stdc.h, rtjtypes.h, standard.h;

/cig/bthersrc/fbrce/dgi-stdc.h
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INT_4 fcigfmcludeldgi-stdclh, ltypes.h, standard.h;

/cig/othersclfore/dgi-stdc.h
JOB /cig/libsrc/Iibsio/sioxc
LMCACHEENTRY /ciginclude/bx-structs.h
LMCALL I /cigincludepioly..strucLh, structures.h
LMCALL2 /ciginclude/poy..strucLh, sructures.h
LM H /cig/includeibxjtdb -structs.h, rtdlbstruc~h
LMSEARCH_LIST /cig/includeibx..$rws.h
LMSTATS /cig/includebxjtdbstructs.h, rtdb -strucLh
LMS_!)ATA /cigjincludr/db-struct.h, structures.h
LTBVOLENTRY /ciglinclude/ffsig2sim.h
LTPOLYENTRY /cig/includelicig2simlh
MI GUN OVERLAY /ciginclude/overlay3d struct.h, structures.h
M2_GUNOVERLAY /cig/include/overlay3d..struct.h, structures.h
MATUNIT /cig/include/pioly-.strucmh, structures.h
MATRIX4 [3] [3] /cigfincludertypes.h
MATRIX8[3] [31 /ciginclude/rtjypr~
MDLADDR_STRUCT /cig/libsrc/libgossip/ded-object~c
MESSAGEHEADER /cig/include/mx-defines.h; /cig/libsrcfibgossip/mx3-hword.c;

/cig/Iibsrcllibrtt/mx2_hword.c;
/cig/odiersrc/force/mx2_hword.c

MODESELECT_-STRUCT /cig/othersrc/fbrce/fI-defines.h
MODELTABLESTRUCT /ciglinclude/rWdb.swtrc.h
MPVIDEOCONTROL /cig/includelmpvideo.h
MPVIDEOOBJ /ciglinclude/mpvideo.h
MPVIOINTERFACE /cig/includelmpvideo.h
MSG_IROTATION Icig/include(ifsim2cig.h
MSG_2DSETUP /cigfincude/if.Jniib
MSG_3ROTATIONS /ciginclude/ifsim2cig.h
MSGADDTRAJTABLE /ciglincludejf sim2cig.h
MSGAGL /cig/include/ifjsig2sim.h
MSGAOLSETUP /cig/includelfjsimkcig.h
MSGAMMODEFINE /cig/include/ifjiniLh
MSG-BQAAM_CENTROID /cig/includefbxmessagesb
MSGBOAAMSWCORNER /cigrmcludebx-messages.h
MSGBOADD_STATIC_VEHICLE /cigfincludeAbxjnessages.h
MSGBOADDTRAJTABLE /cigfinclude/bx..jessages.h
MSG-BQBALCONFIG /cigrmcludc/bxjnessages~h
MSGBOBVOL._ENTRY /cigAncludelbxmessagesh
MSGBOCANCEL_ROUND /cigfmcudejx-mesages~h
MSGBOCIGFRAMERAT7E /cigrmclude/bx-messages.h
MSGBODATABASEINFO /cigfinclude/bx-messages.h
MSGBODELETE_-STATICVEHICLE /cigfmclude/bx-.messages.h
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MSGBODELETETRAJTABLE /cigfinclude/bxmessages.h
MSGBO_LMREAD /cig/includefbxmessages.h
MSG_BOMODELDIRECTORY /cigfinclude/bx-messages.h
MSGBOMODELENTRY /cigfinclude/bxjnessages.h
MSGBONEWFRAME /cigfmcludelbxjnessages.h
MSG_BOPRINT /cigfincludelbxjnessages.h
MSG_BO_PROCESSCHORD /cm cludelbxmessages.h
MSGBO_PROCESSROUND /cigrmclude/bx-messages.h
MSGr_BO_ROUND_ FIRED /cgincluda/x..messages.h
MSGBOSTATECONTROL kcigfincludelbx-messages.h
MSGBOTFINITHDR /cigfinclude/bx-messages.h
MSGBOTFIN ITPT /cgiclude/bx messages.h
MSGBOTFSTATE, /cigicludebx-messages.h
MSGBOTEVEHICLE_POS /cigfmclude/bx-messages.h
MSG_BOTRAJCHORD /cigfinclude/bxmessages.h
MSGBOTRAJENTRY /cigfincludc/bxjnessages.h
MSGBiGLOBALADDR /cig/includelbx-messages.h
MSGBIHITRETUTRN /cigrmclude/bx..messages.h
MSGBiMISS /cigfmcludelbx-messages.h
MSGBiROUNDPOSITION /cigfmnclude/bx-messages.h
MSGBiSHOTREPORT /cig/includefbxmessages.h
MSGBISTATUSRETURN /cigfmcludel(bx-messages.h
MSG_BITFHDR /cigfinclude/bx-nessages.h
MSGBITFPT /cig/includelbx-messages.h
MSGCALIBRATIONIM6AGE /cig/include/if..sim2cig.h
MSGCANCELROUND, /cig/include/iLsim2cig.h
MSGCIGCTL /cig/include/if cdlefr.h
MSGCLOUDSTATE /ciginclude/ifsim2cig.h
MSGCREATE_CONFIGNODE, /cig/includeifjniLh; /cigflibsrc/Iibvpt/vpi-msgs.h
MSGDATATEST /ciginclude/if..sim2cig.h
MSGDEFINETXMODE /cigfincludeh/iniLh
MSGDEILETE_TRAJ_TABLE /cigincludefifsim2cig.h
MSGDRI 1_PKT_SIZE /cigtincludefifcl-err.h
MSGR)_3DLUTDOWNLOAD /cig/include/mpvideo...msg.h;

/cilohersrc/force/mpvideo-Msg.h
MSG_FO_-3DLUTSWITCH /cig/include/mpvideqomsg.h;

/cilohersrc/forcelmpvideo-Msg.h
MSGFOALLLUTSWITCH /cig/includeftmpvideo..msg.h;

/cig/othersrcIforce/mpvideo-msg.h
MSGFOFINALLUTDOWNLOAD /cig/include/mpvideojnsg.h;

/ciglothersrc/force/mpvideo-msg.h
MSGFOFINALLUTSWITCH /cig/include/mpvideo-msg.h;

/cig/othersrc/force/mpvideo..Msg.h
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MSG_FO_MODE_SELECT /cigfmclude/rnpvideo-msg.h;
/cigfothersrc/forcempvideo-msg.h

MSG_FO_MPV_PEEK /cig/include/mnpvideojnsg.h;
/cig/othersrc/forcelmpvideojnsg.h

MSGFOMPVPOKE /cig/include/mpvideo-msg.h;
/cig/othersrclforce/mpvideojnsg.h

MSGFO_-MPVPOKEl6 /ciginclude/jnpvideo...msg.h;
/cigtothersrc/force/mpvideomsg.h

MSG_FO_MPV_TASK_CONTROL /cigtothersr/force/Mpvideo-Msg.h;
/cig/include/mpvideo-msg.h

MSGFOMPVWRITE /cig/include/mpvideo -msg.h;
/ciglhersrc/force/rnpvideo-msg.h

MSGFOPASS_ON /cigfinclude/rnpvideo-msg.h;
/ciglohers/forc/npvideo-msg.h

MSG_FO_PIXELDEPTHREQUEST /cig/include/inpvideojnsg.h;
/cig/othersrc/force/mpvideo-Msg.h

MSGFOQUR /cincludelmpvideo msg.h;
/cig/othersrv/forcelforce _rtsw-if.h, mpvideo-msg.h

MSGFOSET_-DISPLAY /cig/includelmpvideqaMsg.h;
/cig/othersrc/force/mpvideojnsg.h

MSGFlACKNOWLEDGE /cigfinclude/mpvideo -msg.h;
/ciglohiersrc/forcelmpvideojnmsg.h

MSGFlFINALLUTADDR /ciginclude/mpvideo...msg.h;
/ciglothersrc/force/mpvideo-msg.h

MSGFlMPV_jOCT /cigfinclude/mpvideo-Msg.h;
/cig/othersrc/force/mpvideo-msg.h

MSGFlMPVLUTTYPE /cigfinclude/mpvideo -nsg.h;
/ci/othersrc/force/mpvideomsg.h

MSGFlMPVMEMORY /cigfinclude/mpvideojnmsg.h,
/cigtothersrc/force/lmpvideo-Msg.h

MSGFlPIXEL_.ADDR /ciginclude/mpvideo-msg.h;
/cigfothersrc/force/mpvideojnsg.h

MSGFlPIXELDEPTHRETURN /cigincludelmpvideo -nsg.h;
/ciglothersrc/forcernpvideo..Msg.h

MSGFlSTAT US /cigfincludempvide...Msg.h;
/cig/othersrc/force/mpvideo..msg.h

MSGFlTEXT /cig/include/npvideo - sg.h;
/cig/othersrc/forcelforce-rtsw-if.h, mpvideojnsg.h

MSGFILEDESCR /cig/includeifjtsttdh, sysdefs2.h
MSGFILESTATUS /cigtinclude/ifjs..ctlh, sysdefs2.h
MSGFILEXFER /cg/includeifjsLtlh, sysdefs2.h
MSGGUNOVERLAY /ci~includeifsimkcig.h
MSGHDR /ciglinclude/ifc ci err.h
MSGHTRETURN /cigtinclude/ifsig2sim.h
MSGFHTRETURN48 /cig/include/ifrva2neih
MSGHPRXYZSMATRIX /cigincludejifsim2cig.h
MSG_LASER_RETURN kigfinclude/fi~cig2sim.h
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MSG_ LOCALTERRAIN /cig/inc~ude/Kfcig2sim.h
MSGLTPIECE IciglincludefiLcig2sim.h
MSGLTSTATE /cig/mnclude/ifsim2cig.h
MSG_ MISS /cig/include/i.._cig2sim.h
MSG_OBSCURE /cig/include/ffsim2cig.h
MSGOTHERVEHSTATE /cig/include/if sim2cig.h
MSGOVERLAYSETUP /cig/Iibsrc/libvpt/vpi-msgs.h
MSGPASSBACK /cig/include/ifscig2sim.h
MSGPASSON /cig/include/if_sim2cig.h
MSGPPMDISPLAYMODE /cig/include/if~sim2cig.h
MSGPPM_-DISPLAYOFFSET /cig/include/iffsim2cig.h
MSGPPMPIXELLOCATION /cig/include/if~sim2cig.h
MSGPPMPIXELSTATE /cig/include/iffsim2cig.h
MSGPROCESSCHORD /cig/includejif_sim2cig.h
MSGPROCESSROUND /cig/include/if-simkcig.h
MSG_PROCESS_ROUND48 /cig/include/if~sim2cig.h
MSGYREQUESTLASERRANGE /cig/includelif-Sim2cig.h
MSG3.EQUESTPOINTINFO /cig/include/if~sim2cig.h
MSGRETURN_POINTINFO /cig/includelifcig2sim.h
MSG -ROT~xIMATRIX /cig/include/ifsim2cig.h
MSGROUNDFIRED /cig/include/if..sim2cig.h
MSGRTS4x3_MATRIX /cig/include/if-sim2cig.h
MSG-SCALE /ciginclude/ifsimkcig.h
MSGSHOTREPORT /ciglincludeifcig2simlh
MSGSHOTREPORT48 /cig/include/ifrv2netlh
MSGSHOWEFFECT /ci/includeifsimkcig.h
MSGSIOCLOSE /cigincludefifsim2cig.h
MSGSIOINIT /ciginclude/if..simkcig.h
MSGSIOWRITE /cig/include/if.simkcig.h
MSGSTATICVEHREM /cig/include/ifsimkcig.h
MSGSTATICVEHSTATE /cig/include/i..simkig.h
MSGSTRUCT /cig/include/cigsiinio.h
MSGSUBSYSMODE /cig/include/if...sim2cig.h
MSGSYSERROR /cigjinclude/ifcdleff.b
MSGTERRAINFEEDBACKPOINTINIT

/cig/libsrc/fibvpt/vpi-msgs.h
MSGTERRAINFEEDBACKSETUP /cig/fibsrc/libvpt/vpi-msgs.h
MSGTESTNAME /cig/includefiLtst -cl.h
MSGTFHDR /cig/includefifcig2simbh
MSGTFNI1THDR /ciginclude/ifsimkcig.h
MSGTFINITPT /idginclude/ifsim2cig.h
MSGTFPT /ciglincludeif~cig2sim.h
MSGTFPT48 /cigfinclude/if-rva2net.h
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MSGTFSTATE /cig/include/ifsim2cig.h
MSGTFVEHICLEPOS /cig/include/ifsim2cig.h
MSGTRAJCHORD /cig/includei...sim2cig.b
MSGTRA]_ENTRY /cigfincludeli~sim2cig.h
MSGTRAJENTRY_XFER /cig/include/ifiniLh
MSGTRAJTABLEXFER /cigfincludefiniLb
MSGTRANSLATION /cigfincludeCif.sim2cig.h
MSGVIEWFLAGS /ciglincludeifsim2cig.h
MSGVIEWMAGNIFICATION /cig/include/if_sim2cig.h
MSGVI1EWPORT_-STATE /cig/include/ifjniLh
MSGVIEWPORTSTATE /cig/Iibsrc/libvpt/vpi -msgs.h
MSGVEWPORT _UPDATE /cigincludefifsim2cig.b
MSGSBLK /cig/includelif_cii-err.h
MTXUNION /cig/includelif_hdr _str.h, vpi-struct.h
MX2_DEVICE /cig/Iibsrc/iibgossip/mx3-hword.c;

Icigllibsrcflibrttlmx2_hword c;
/cig/othersrc/force/mx2_hword.c

MXDEVICE /cigfmcludelmxdefies.h
OMODEL /cig/include/modeLsruLh, structures.h
OVERLAYPARAMS /cig/includeloverlay3d-structh
POI /cigfincludeldemq -sruct.h
POINTDATA /cig/include/'bx-sucs.h
POLYCACHEENTRY /ciglinclude/bxswruts.h
POLY-ENTRY /cig/include/bxstncts.h
POLYINFOWORD /cginclude/bx rtdb structs.h, poly structh. structures.h
POLYGONLIST /ciginclude/bxrtdb -sructs.h, poly-stuc~h, structures.h
PPMDATATYPE /cig/includeffppm.h
PREAMBLE /cig/libsrc/libhost/host_enet_if.c
PRINTMSGSTRUCT /cig/libsrc/Iibhost/host-if-debug.c;

/cig/Iibsrc/Iibmsg/printjnsg.c
PROJDATA /cig/include/balstruct.h, stmuctures.h
PROJDATA_2 /cig/include/bastructh, structures.h
R4BBOX2D /cig/incudeldgi_%dg.h, standard.h
R4BBOX3D /cigfmcludeldgi-stdg.h, standard.b
R4HSL /ciglincludedgi-.stdg.h, standard.h
R4HISLO /cigfmcludeldiodg.h, swidard.h
R4U /cig/includelstandard.h
R4MTX4X3 /cigfmcludeldgi-.stdg.h,standard.h
R4MTX4X4 /cigfinclude/dgistdg.h,standard.h
R4P2D /cigf=Inude/dgi-stdg.h,sandard.h
R4P3D /cig/includeldgi~stdg.hrt types.h, standard.h
R4P4D /cig/include/dgi-stdg.h, swanardii
R4RGB /cig/includc/dgi-stdg.h, standard.h
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R4RGBO /cigfinclude/dgistd g.h, standard.h
R8BBOX2D /cigfincludeldgi-stdg.h, standard.h
R8BBOX3D /cig/include/dgi-stdg.h, standad.h
R8HSL /cig/include/dgi-stdg.h, standard.h
R8HSLO /cigfmncud/dgi-stdg.h, standard.h
R8MTX4X3 /cigfmclude/dgi-stdg.h, stanard.h
R8MTX4X4 /cigfincluedgi-stdg.h, standard.h
R8P2D /include/dgi-odg.h, standard.h
R8P3D /cigfincludeldgi-stdg.h, sandard.h
R8P4D /cg/includeadgi..sWg.h, standard.h
R8RGB /cig/include/dgi-stdg.h. standard.h
R8RGBO /cigfmdcude/dgi-stdg.h, standard.h
RCLUNION /cigfinclude/rcincludelh
REAL_4 /cig/include/dgi.stdc.h, rt-types.h, standard.h;

/cig/otersrcforce/dgi-stdc.h
REAL_8 /cig/includeldgi-stdc.h, rt-types.h, standard.h;

/cg/othersc/forcadgi-stdclh
RESOLUTION /cigincludefifhdr-sr.h; /cig/libsrcllibvpt/vpi-msgs.h
RGBPOLYLIST /cig/include/poly..struc~h, structurcs.h

ROT2xl IM /cig/include/ifhdrstr.b, vpi -struct.h
ROUND_-DATA /cig/include/bxstructs.h.RTS3x3_MTX /ciglinclude/ifhdr -str.h, vpi-sruct.h
RTS4x3_MTX /cig/include/fhdrstr.h, vpi -struct~h
SCREEN /cig/include/vpi-viowpor~h
SCREENPOSITIONSTRUCT /cig/fibsrc/libflea/fick-ppm.c
SCRNCONSTANTS /cig/include/vpi-viewporth
SEARCHLIST /cigfmncludeldefinidonslh
SGOVERLAYSETUP /cigfinclude/ifiniLh
SHORTLONGADDR /cig/1ibsrc/1ibmpvideo/bootforce.c
SHOWEFF /cig/include/model -strucin. structures.h
SIMVEHSTRUCT /ciginclude/demo -struct.h
Sb _CTL /cig/libsrc/libsio/sioxc
SOMODEL /cig/include/model-strucih, structures.h
SREM /cigfinclude/mnodelstruc.hstructures.h
STAMPLIST /cig/include/pioly...srucih, structures.h
STANK /cig/include/modelstrucLh, structures-h
STATVEH /cig/include/bx-structs.h
STRING /cig/includefstandard.h, dgi-stdc.h;

/cig/othersrc/force/dgi -stdc.h
STRUCT'2D /cig/include/stnict -2d.h
STRUCTPBVOL /cg/includefbxstructs.h
STRUCTPPOLY /ciginclude/bx-stnuct.h
STRUCTPROUND /cg/include/bxstructs.h
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STRUCTPSV /includebx...structs.h

STRUCTPTFPT /cig/libsrc/fibballxf.pack.c
SWITCH_2D)LUTSTRUCT Icigodiesmcfarcelfl_defines.h
TMATRIX[3][31 /cig/include/vpi-strUCth
TVECTrOR[3I /ciglincludetvpi -struCLh

TABLE 1 /cig/libsrc/libflea/flca..agpt-switcbes.c
TAC_STATUS /cigiincludeldefinitions.h

TANK /cig/include/model-Structh, structures.h

tasks /cig/include/sysdefs2.h

TERRAIN_CORNERS /ciginclude/bxsrcts.h
T-EXTUREINDEX /cigfmcludelswturus.h, tiaverse-cmd-defs.h

TEXTUREMAP /cig/include/polystruCt.h, structures.h

TF1 /cig/includef...hdr.-str.h

TF2 /cig/includeif...hdr -str.h

TFDATAHDR /cig/include/bxstucts.h

TF-PT /cig/libsrc/libbafllbx-j pack.c

TFTYPE /cig/include/if~hdrstr.h; /cig/Iibsrc/Iibvptlvpi-msgz,.h

TRAJDATA /cig/include/bal-structh, structures.h

TRAJDATA_2 /ciglincludelbal.struct.h, structures.h

TRAJENTRY /cig/include/x...stnicts.h

TRAJP05 /cig/include/bal-structh, structures.h

TRAJPOS_2 /ciglinclude/bal-structh, structures.h
TRAJTABLE /cig/includefbxt-structs.h

UIR4P /ciglinclude/standard.h, structures.h
UIR4P3D /cig/include/standard.h, structures.h

UNS_1 /ciginclude/dgistdclh, /standard.h;
/cig/ohiersrc/force/dg-stdc.h

UNS- 1 /cigfincludeffdgi -stc.h, standard.h;
/cig/bhersc/fGcc/dgi-stdc.h

UNS_4 /cig/includedigi-stdc.h, standard.h;
/cig/bhersc/force/dgi-stdc.h

VFLAGS /cigfincludelvpi-viewpormh
VECI0OR4[31 /ciginclude/(rtjypes.h
VECTOR8[3] /cig/include/rtypes.h

VIDEOCONTROL /cig/incude/MpvStruCih, structures.h
VIEWPORTPARAMETERS /cig/include/vpi-viewpormh
VPPOSARRAY /cig/include/vpi-viewporih
VPTCNODEINFO /cigfmiclude/vpi..query.h
VPTPATHINFO /cigfinclude/vpi-querylh

VPTVPTINFO /ciginclude/vpi-query.h
WHEREPROCESS /cig/include/ecompilerl.h
WINDOWDESCRIPTORTABLE /cigfinclude/struct_2d.h
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WORD /cig/inciudeldgi-stdc.h. rt -ypes.h, standard.h;

/cig/bdwx~cfobrce/dgi -stdc.h

V' LIPR /cigfincluderif hdrsmrh
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E.3 Function Names Mapped To Source File Locations

The following list shows each function in the real-time software, and identifies the file in
which the function is located. The third column shows the section number in which the
function is described in this document

Function Name Location Sect ion
-.copy...eonfigurable-yiewports-.section /cig/libsrcflibmsg/msg..end.c 2.12.6.13
-database-disable /cig/libsrcllibmsg/mnsg.end.c 2.12.6.10
-.display-.lights /cig/libsrcllibmsgmsg.end.c 2.12.6.3
_downcount~effects /cig/Iibsrc/libmsg/msg.end.c 2.12.6.2
-handle...point-lights /cig/libsrc/Iibmsg/msg.end.c 2.12.6.11
_handle-request-local-terrain /cig/libsrc/libmsgjmsg..end.c 2.12.6.9
_move_load-module Stp~to..quad.buffer /cig/libsrc/libmsg/msg.end.c 2.12.6.4
-.pend-on-framne-inter-ript /cig/libsrc/librnsg/mnsg.end.c 2.12.6.6
--process...agl /cig/libsrc/1ibmsg/msg..end.c 2.12.6.7
_ resetmrodel..pinters /cig/libsrc/libmsg/msg_end.c 2.12.6.12
_rowcol -rd /cig/libsrc/librtt/rowcol_rd.c 2.13.40.5
_rowcol-rd-cleanup /cigflibsrc/librtt/rowcol-rd.c 2.13.40.10
_set-upjfor..next-frame /cig/libsrc/libmsg/msg-end.c 2.12.6.8
...update-second-active-area-memory /cig/libsrc/libmsg/msg-end.c 2.12.6.5
aamn-free /cig/libsrc/libvpt/bestubs.c 2.17.1.9
aamn -malloc /cigflibsrc/libconfig/aanmimanager.c 2.5.1.1
active -area -iit Icig/libsrc/libbackcnd/aa_init.c 2.3.1.1
addrin-.pool /cig/libsc/libr/ded.gm-.pool.c 2.13.15.3
agpt~imit /cig/libsrc/Iibrtt/agp~init.c 2.13.1
agpt~statistics /cig/libsrc/libgossip/ 2.9.1
autopilot /cig/libsrc/libflea/autopilot.c 2.7.1
hO_aamn- centroid /cig/libsrc/libball/boaamn_centroid.c 2.4.2.1
bQ_aamn-sw-corner /cigllibsrc/libbalW/baamn_sw -coner.c 2.4.2.2
bO -add -static -vehicle /cig/libsrc/libball/bO add~static -vehiclexc 2.4.2.3
hO_add..traj..table /cig/libsrcflibball/bO-add-traj-table.c 2.4.2.4
bO-balsconfig /Cig/libsrc/libball/bObalconfig.c 2.4.2.5
hO-bvol-entry /cig/libsrc/libball/bO_..bvol -entry.c 2.4.2.6
bO cancel round /cig/libsrc/libball/bO_.cancel round.c 2.4.2.7
1,0_cigjframe rate /cig/libsrc/libbalAOcigjramne ratexc 2.4.2.8
1,0_database-info /cigflibsrc/libbalAbOdatabase -infoxc 2.4.2.9
bO -delete -static -vehicle /cigflibsrc/libball/bO delete-static-vehicle.c 2.4.2.10
hO-delete...trajjtable /cig/libsrc/libball/bQ-delete.traj..table.c 2.4.2.11
bO erdetected /cigflibsrc/libbal/bO error -detected.c 2.4.2.12
hO-inapp..message /cig/libsrc/libbal/bOjinapp-jnessage.c 2.4.2.13
1,0_Im-read /cig/libsrcflibball/b-lm -read.c 2.4.2.14
bO-model -directory /cig/libsrc/bibballibomodel-directory.c 2.4.2.15
1,0_model-entry /cig/libsrc/libbal/bO...model -entry.c 2.4.2.16
hO-new-framne /cigflibsrc/libbal/bO new -franexc 2.4.2.17
bO..print /cig/hibsrc/libbal/b..prin.c 2.4.2.18
1,0_process -chord /cig/fbbsrc/libbal/bO process -chord.c 2.4.2.19
h04,rocess -round /cig/libsrc/libbal/O..process -round.c 2.4.2.20
1,0_round -fired /cig/libsrc/libball10 ound -fired.c 2.4.2.21
1,0_ state -control /cig/libsrc/libbal/1,0state-control.c 2.4.2.22
hO-statasjequest /cig/libsrc/libbaU/bO..statusrequest.c 2.4.2.23
hO -tf -iit -hdr /cig/libsrc/libball/bOtffjnit -hdr.c 2.4.2.24
bO_tfinitpt /cigflibsrc/libball/bO..tfinit-pt.c 2.4.2.25
hO -tf -state /cig/libsrc/libbail/b~tf -statexc 2.4.2.26
bO tf-vehiclc-pos /cig/Iibsrc/IibballW~tf-vehicle-pos.c 2.4.2.27
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Function Name Location Section.bO-trajchord /cigllibsrc/libballlb jraj-chord.c 2.4.2.28
bO-traj..enbry /cig/libsclibbal/b-jaj.entry.c 2.4.2.29
hO-undefined-message /cig/libsrc/libbaDAMOjidefinedmessage.c 2.4 .2.30
backend-clearjlaser requests /cig/1ibsrcIlibbackend/backend-man.c 2.3.5.6
backend-.geLobjecL-add& /cig/libsrc/libbackendlbackendLman.c 2.3.5.5
backend-kaserjequesurange /cig~libsrc/libbackend/ackend-laser.c 2.3.4.1
backend-reset /cig/libsrc/libbackend/backend~man.c 2.3.5.2
backend response /cig/libsrc/libbackend/backendOlasr.c 2.3.4.2
backend send req /cigilibsrc/lbbackendbackend..man.c 2.3.5.4
backend_set~branch /cigflibsr/lbbackend/backend..branch.c 2.3.2
backend -set -color /cig/libsrc/libbackend/backend-color.c 2.3.3
backend. set -paths /cig/libsrc/libbackend/ackend-.paths.c 2.3.6.1
backend -set -thermal /cig/libsrcflibbackend/backend-thermal.c 2.3.7
backend -set -video /cig/libsrc/libbacken4Wacknd-video.c 2.3.8
backend setup /cigllibsiv/libbackend/backend~man.c 2.3.5.1
backend-similt /cig/libsrc/libbackend/backend~man.c 2.3.5.3
backend-update: yiew-.pths /cig/libsrc/libbackend/backend-.patis.c 2.3.6.2
bal -buffer-.setup /cig/libsrc/librtt/config-.ballistics.c 2.13.i 0.2
bal-geL-db.pos /cig/libslc/librtt/ba1..get-db..s.c 2.13.2
bal-getlm..grid /cig/libsrc/librttdbal-getji..grid.c 2.13.3
ball -effect -add /cig/lbsrc/libru/balleffect -add.c 2.13.5
bbnctype /cig/libsrc/libconfig/bbnctype.c 2.5.2

bquery..buffer..offset /cig/libsrc/libvptbe...stubs.c 2.17.1.3
be...query-O.b0 /cig/libsrcllibvp./e..stubs.c 2.17.1.4
be..queryjm...per_1Imb_side /cig/Iibsrc/libvpdbx.stubs.c 2.17.1.6
be-.query...nun-pths /cig/libsrcllibvp/bx.stubs.c 2.17.1.1
bequm /cig/libsrc/libvptfet-stubs.c 2.17.1.5
blank /cig/libsrcllibutilvtlOO.c 2.16.7.6
bicop) /cig/libsrc/libutil/blcopy.c 2.16.1
bootforce. /cigtlibsrc/libmnpvideo/bootforce.c 2.11.1.1
bx -bvol -it /cig/libsrc/libballlbx..bvol-int.c 2.4.3.1
bx chord intersect /cigflibsrc/libball/bx chord intersecLc 2.4.3.2
bx_delete -round /cigflibsrcllibballlbx-functions.c 2.4.3.5.2
bx -delete -stat -veh /cigIibsrc/libball/bx..functions.c 2.4.3.5.10
bx_dist..sq.pt..lne /cig/libsrc/libballjbxjfunctions.c 2.4.3.5.11
bx -find -round-hit /cig/libsrc/ibbal/x.comput.-.round.c 2.4.3.3.5
bx -find -shot~report /ciglibsrc/libballlbxsomput...round.c 2.4.3.3.3
bx find vehicle /cigllibsrclibball/bx..find_vehicle.c 2.4.3.4
bx~free~lrn -cache /cig/libsrc/libbafllbx-functions.c 2.4.3.5.6
bx...get~chord-end /cig/libsrc/libballlbx-functions.c 2.4.3.5.4
bx..get db-pos /cig/libsrc/libball/bx..funcuions.c 2.4.3.5.3
bx..get-lb -from_-Imn /cig/libsrc/libball/bx-functions.c 2.4.3.5.8
bx..get-lm-data /cig/libsrc/libball/bx..getInmdata~c 2.4.3.6
bx...get-lm-.grid /cig/libsrc/libball/bx..getlm..gridLc 2.4.3.7
bx..guntip...within-db /cig/libsrc/libballbx.compue..round.c 2.4.3.3.2
bx -iit /cig/libsrc/libball/bx-iniLC 2.4.1.1
bx -model -it /cigflibsrcllibball/bx-.model-int.c 2.4.3.8
bx -new -bvol /cig/libsrc/iibbai./bx - unctions.c 2.4.3.5.5
bx-new..poly /cig/libsrc/libballlbxjfunctions.c 2.4.3.5.7
bx -new -round /cig/libsrc/libball/bx-functions.c 2.4.3.5.1
bx -new -sta* _veh /cig/libsrc/libbal/bx..functions.c 2.4.3.5.9
bx....oly-int /cigflibsrc/libball/bx...polyjint.c 2.4.3.9
bx..probe /cig/libsrc/libball/bx.probe.c 2.4.1.2
bx_reset /cig/libsrc/libball/bxjresetLC 2.4. 1.3
bx_return_miss /cig/libsrc/Iibball/bx - ompute.round.c 2.4.3.3.1
bx_round_tracer-position /cig/libsrc/libbalAxscomputejround.c 2.4.3.3.4
bx-task /cig/libsrc/libbail/bx..jask.c 2.4.1.4.1

bx-task-.cleanup /cig/libsrc/libball/bx-.task.c 2.4.1.4.2
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bx-Ctf.copy-.msg /cigflibsrc/libballbx.tf...pack.c 2.4.3.10.4
bx-tfjree-tf .pts /cig/libsrc/libball/bx tfpack.c 2.4.3.10.7
bxf..init.pLcache /cig/libsrclibballbx..tf...pck.c 2.4.3.10.1
bx tf new-t..ts /cig/libsrcllibbalVbx...f_.pack.c 2.4.3.10.6
bx-tf-next /cigflibsrc/IibbalI/bxsf..pck.c 2.4.3.10.3
bxtf..pt-data /cig/libslibbaVbxtfpack.c 2.4.3.10.5
bx..tf..ts /cig/Iibsc/ibbal/bx.tf...pack-c 2.4.3.10.2
bxraectory /cig/libsrcflibbafllbxjrajectory.c 2.4.3.11
cal /cigflibsrc/librtt/cal.c 2.13.6
cancelround /cig/libsrc/libflea/encode .-rutines.c 2.7.4.28
check restart /cigtgtbinsrc/rtt/rtt.c 2.1.3.2
checkstum /cig/libsrc/libutil/sload.c 2.16.5.4
cig-.2&dsetup /cigflibsrc,/ib2d/cig-.2d..setup.c 2.2.2
cig-.config /cig/libsrc/libconfigtcig-.config.c 2.5.3
cigsimio-buffer-init /cig/libsrc/ibrtt/cigsimi...obj.c 2.13.7.6
cigsimo-frame-end /cig/libsrc/librul/cigsimio-.obj.c 2.13.7.7
cigsirmo-.getLdata /cigflibsrc/librtt/cigsimiobj.c 2.13.7.5
cigsimio..msgjin /cig/libsrc/librut/cigsimio-.obj.c 2.13.7.2
cigsimio-msg..out /cig/libsrcllibrt/cigsimi...obj.c 2.13.7.3
cigsimio -write /cig/libsrc/librt/cigsimio..obj.c 2.13.7.4
clear /cigllibsrc/libbackend/aajinitc 2.3.1.2
clear -line /cig/libsrclibhost/host-ifdebug.c 2.10.4.5
close-db /cig/libsrc/librut/close-db.c 2.13.8
CloseDir /cig/libsrc/libutil/directoryxc 2.16.2.3
cloud -iit /cig/libsrc/librt:I/clouds.c 2.13.9.1
cloudjngmt /cig/libsrc/librtllclouds.c 2.13.9.4
cloud4,lacement /cig/libsrc/librtt/clouds.c 2.13.9.5
cloud-scud /cig/libsrcllibrtt/clouds.c 2.13.9.6
Cloud -update /cig/libsrc/librtl/clouds.c 2.13.9.2
cloud..update-model Icgllibsrcilibirti/clouds.c 2.13.9.3
compare- buffers /cig~thersrc/forcefbrcetask.c 2.18.32.2
compile .2d (CIG version) /cig/libsrAib2d/cig-coip.2d.c 2.2.3
compile.2d (offline version) /cig/tibsrc/lib2du..comp_.2d.c 2.2.15
concat_mix /cigflibsrc/libvpt/mtx- concat-c 2.17.11
config-.ballistics /cig/Iibsrc/librtt/config-.ballistics.c 2.13.10.1
config-.color table /cig/libsrc/libru/config-.color.table.c 2.13.11
config-.database /cig/1ibsic/1ibrU/config-.database.c 2.13.12.1
config-ranslator /cig/libsrc/libfleacfjranslator.c 2.7.2. 1
ctoi /cig/libsrc/libutil/sload.c 2.16.5.7
cup /cigflibsrc/libutil/vtlOO.c 2.16.7.1
data..type /citohersv/force/data.sypexc 2.18.1
db..mcc..setup /cig/Iibsrc/librtt/db..mcc..setup.c 2.13.13
debug-initdr /cigflibsrc/librtt/debug-initdr.c 2.13.14
ded aiddeffect /cig/libsrc/libgossip/decLobject.c 2.9.3.4
clod-addf-model /cig/libsrc/libgossipded..object.c 2.9.3.3
ded-adjust,-Wadr -tables /cigllibsrcllibgossip/ded..object.c 2.9.3.6
ded-cross~bore /cig/libsrc/libgossipde&..object.c 2.9.3.9
dedjhpj-race /ciglibsrc/libgossip/ded..object.c 2.9.3.12
ded -iit -mdl -addr /cig/libsrc/libgossip/de~object.c 2.9.3.2
dedjoad.dtp-p.ode /ciglibsrc/libgossip/ded..object.c 2.9.3.13
dod-model-end-ackr /cig/libsrc/libgossipded..object.c 2.9.3.5
ded-model_ofset /cig/libsrc/ibgossipded..object.c 2.9.3.14
ded-modef-trae /cig/libsrc/librtided..model-nce.c 2.13.16
ded-.objectdebug /cig/libsrc/libgossipdd.object.c 2.9.3.16
ded...print-ta!S* s /cig/libsrc/libgossiptded-object.c 2.9.3.15
ded-process .dirctory /cig/libsrcflihgossip/ded..object.c 2.9.3.11
dod -relocat._model /cig/libsrc/libgossip/dcd..object.c 2.9.3.10
ded-setup /cig/Iibsrc/libgossip'ded-.object.c 2.9.3.1
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Function Name Location Section.ded~subL_end /cig/libsrc/libgossiptde~object-c 2.9.3.8
ded-uninit /cigflibsrc/libgossip/decobject.c 2.9.3.7
demfr /cigllibrcllbflea/flea.agptswitches.c 2.7.8.7
disable -restart /cig./gtbinsrclrtt/rtt.c 2.1.3.3
display /cigflibsrc/libgossip/dtp..mu.c 2.9.4.2
dI setup /cig/libsrc/libbackend/dLman-c 2.3.9
dl-setup /cig/libsrc/librtt/dLman-c 2.13.17
double -hot /cig/libsrc/libutil/vtlOO.c 2.16.7.4
double -lie /cigllibsrcllibgossip/replace..mod.c 2.9.18.3
double off /cig/libsrcllibutil/vtl00.c 2.16.7.5
doublejo Icigflibsrcllibutil/vtl0O.c 2.16.7.3
download -bvols /cig/libsrc/libru/download~bvols.c 2.13.18
dtp-.compiler /cig/libsrcllibgendtp/dtpsompiler.c 2.8. 1
dip -emu /cig/libsrc/libgossip/dtp..emu-c 2.9.4.1
dip-malloc /cig/libsrcllibgendtp/dtp-funcs.c 2.8.2.5
dip.-malloc-imit /cig/libsrc/libgendtp/dpiuncs-c 2.8.2.6
dip-trav I /cigtlibsrc/libgendtp/dtp...trvl.c 2.8.3
dip-trav2 /cigflibsrc/libgendtp/dtpjrav2.c 2.8.4
dynamic aamn mit /cig/libsrcAibconflg/aanrkmanager-c 2.5.1.4
dynamic -demo /cig/libsrc/libflea/dynamic.Aemo.c 2.7.3
effect-downcount /cig/libsrc/librtueffect~downcount.c 2.13.19
errors /cig/libsrc/libru/config-.database-c 2.13.12.2
esifa..ConfigData /cigllibsrclibesifa/esifa-rnan.c 2.6.4.5
esifa download /cig/libsrc/libesifa/esifa-.query.C 2.6.5.5
esifa..g ojctad /cigflibsrc/libesifa/esifa man.c 2.6.4.4
esifajlaserjequest.range /cig/libsrc/libesifa/esifa-Lasr.c 2.6.2.1
esifa-laser-return /cigflibsrcfiibesifa/esifalaser.c 2.6.2.2
esifa -load /cig/libsrc/libesifa/esifa-loacic 2.6.3

efa-queuetdata. /cig/libsr/libesifa/esifa-man.c 2.6.4.6
esifaqueue-slownload /cigllibsrc/libesifa/esifa-man.c 2.6.4.7
esifa-read /cig/libsrc/libesifa/esifaquery.c 2.6.5.3
esifajead..ports /cig/libsrc/libesifa/esifa..query.c 2.6.5.1
esifa .send Queue /cig/libsrc/libesifa/esifa -manxc 2.6.4.8
esifa..sendje~q /cig/libsrcilibesifa/esifa~man-c 2.6.4.3
esifa -set -fade /cig/libsrc/libesifa/esifa-fade.c 2.6.1
esifa -set-special /cig/libsrc/libesifa/esifa..special.c 2.6.6
esifa -set -thermal /cigflibsrc/ibesifa/esifa-therrnal.c 2.6.7
esifa-set_video /cig/libsrc/libesifa/esifa-video.c 2.6.8
esifa -setup /cigllibsrc/libesifa/esifa-man.c 2.6.4.1
esifa -sim - ni /cigflibsrc/libesifa/esifa~man-c 2.6.4.2
esifa -write /cig/libsrc/libesifs/esifa...query.c 2.6.5.4
esifa..write...prts /cig/libsrc/libesifa/esifa-.query.c 2.6.5.2
excep...zit /cig/othesrc/fore/exceptionasm 2.18.2.1
exchange.drllI-data /cig/libsrc/libhost/bost~dill-if.c 2.10.1.2
exchangej..rl I-data-sum /cigfhibsrcllibhost/host_dri 1_if-c 2.10.1.3
exchange..enet-data /cig/Iibsrc/libhost/bost-enet~if.c 2.10.2.2
exchange...enet -data -sirn /cigflibsrc/libhost/host-enet-if.c 2.10.2.3
exchange..fleajlata -/cig/libsrcllibhosfliost -flea -if~c 2.10.3.2
exchange..mpv-data /cig/libsrcAibhost/host-mpv.if.c 2.10.5.2
exchangempv-data-sim /cig/libsrclibhost/'host.Mpv-.if-c 2.10.5.3
exchange..scsi-data /cigflibsrc/libhost/host-scsi-if~c 2.10.6.2
exchange..scsi-data-sim /cig/libsrc/libhosu/host-scsi-if.c 2.10.6.3
exchange..socket~data /cig,'Iibsrc/libhostlhost~socket~if.c 2.10.7.2
exchange..socket-data-sim /cig/libsrc/libbost/host-socket-if.c 2.10.7.3
extended_rain_available /cig/ibsrc/libbackend/aa-initLc 2.3.1.3
f)_3dlut -download /cig/othersrc/force/if)_3dlut-download.c 2.18.3
f)_3dlut. -switch /cig/othersrc/fovefl)_3dlutswitch.c 2.18.4
fO-alllut-switch /cig/othersrc/fotce/fCallutswitch-c 2.18.5
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fn~debug-isable /cig/othersrcfibrce/ldebug-isablexc 2.18.6
11)_debug-.enable /cig/othersc/forc/f0..debug.enable.c 2.18.7
f10_final lut download /cig/ozhersrc/force/fO_finaljlutdownload.c 2.18.8
11)final-lut- switch /cig/othersrc/forcelin_finaljlutswitch.c 2.18.9
if)_mode,_select /cigtothersrc/forcefO-mode-seleCtLC 2.18.10
fn~mpv..init Icigtothersrclforce/ft~mpv-init.c 2.18.11
f0_mpviluLype..requesl /cig/othersrorc/fO..mpvlutLtype-equeSLc 2.18.12
f0_mpv..peek /cig/othersforce/...mpvpeek.c 2.18.13
in-mpv..poke /cig/othersrc/fozvelinmpv.poke.c 2.18.14
in-mpv..pkel6 /cig/otherrfc/focef.mpv..pkel 6.c 2.18.15
fn~mpv -reset /ciglothersrc/force/f0..mpvjeset.c 2.18.16
in_mpv -ask - ontrol /cig/othersr/force/fO..mpvjask-control.c 2.18.17
in-mpv -test /cig/othersrc/forcelf(Lmpv..jeStLc 2.18.18
in-mpv...write /cig/othersrc/force/fQ-mpv..yrite xc 2.18.19
fOl-pass on /cig/btliersc/forc/in..pass,.on.c 2.18.20
fn..PixeL-depth-request /ciglothersrc/force/in..pixeLdepth-.request.c 2.18.21
in-query Acig/othersmrcre/fflquer;.c 2.18.22.1
f)_set-lisplay /cig/odlersrc/force/fn...seLdisplay.c 2.18.23
in~trigger /cig/othersrc/force/fOnjrigger .c 2.18.24
in_unknown /cigkothersrclforcelin_unknown.c 2.18.25
fl. -force -miit /cig/othersrc/force/fl-force-iniLc 2.18.26
fl-initjump-able /cig/odiersrc/force/flI~jnitjump-table.c 2.18.27
fl-.pa-320x240_h kig/odiersrc/force/fl-.pixel-address.c 2.18.28.10
fl..pa_320x240_v /cig/odiersrc/force/fl..pixel-address.c 2.18.28.6
flpa_.640x240_h kig/odhersrc/force/fL-pixeL-address.c 2.18.28.12
fl..pa6(40x240_v /cig/othersrc/force/fl..pixel-address.c 2.18.28.8
flpa64x256_h /cig./othersrc/force/fl-.pixel-address.c 2.18.28.11
flpa...40x256_v /ciglothersrc/force/l-pixel-address.c 2.18.28.7
fl..pa.640x480_h /cig/othersrc/forceif l.pixeLaddress.c 2.18.28.9
fl-.j 4 480_-v /cig/btherrc/xffJpixel-address.c 2.18.28.5
fl..patbLoffset /cg/othersrc/force/f I-pixel-address.c 2.18.28.4
fUpainit /cig/othersrc/forcefljpixeladdress.c 2.18.28.1
fl_panew..orientation /big/othersrc/force/f I pixel-address.c 2.18.28.2
fl-pa.new..resolution /cig/othersrc/force/fl...pixel-address.c 2.18.28.3
fI-process..messages /cig/othersrc/force/f I-rocess.messages.c 2.18.29
fi-setup-environment /cig./othersrc/force/fl..setup..environrnent.c 2.18.30
file -control /cig/libsrc/libru/file _control.c 2.13.20
fill -tree /cigflibsrc/libconfig/fill -treexc 2.5.4.1
find -be -id /cig/libsrc/libvpt/be_stubs.c 2.17.1.2
find -fn /cigflibsrc/libutil/find..gtfn.c 2.16.4
flnd-itch-and-roll /cig/libsrcflibflea/fleaL-simulate-vehicles.c 2.7.20.2
FindField /cigj/libsrc/Iibutil/fmndfield.c 2.16.3
firejround /cig/libsrcllibflea/encode-routins-c 2.7.4.25
flagoff /cig/libsrc/libvpt/flagoff.c 2.17.7
flea /cig/libsrc/libfleaffleac 2.7.5.1
fle&..abs-.playback /cig/libsrc/libflea/flea...script.c 2.7.19.1

fla..g eranfollow /cig/ibsrclibfle/flea..agljtenin-follow.c2.6
flea-agpt locations /cig/libsrcAibflea/fleaagpt-locations.c 2.7.7.1
flea agptijocations-main-menu /cigllibsrc/libflea/fleaagpt-locations.c 2.7.7.2
flea -agpt-switches /ciglibcibflesflea.agpt-switches.c 2.7.8.1
flea agptswitches-main-menu /cig/libsrc/libflea/flea~agpc-switches.c 2.7.8.6
flea..atp /cig/libsrc/libflea/flea.atp.c 2.7.9.1
flea~atpmain_menu /cig,/libsrc/libflea/fleaatp.c 2.7.9.2
flea..bal-opts /cig/libsrcllibflea/flea..bal..opts.c 2.7.10.1
flea..bal-opts..main -menu /cig/libsrclibflea/flea...bal-.opts.c 2.7.10.2
fleak_calibrationjmag /cig/libsrc/libflea/fleapm.ojc2712
flea - leanup /cig/libsrc/libflea/flea.c 2.7.5.11
flea-db-traverse /cigflibsrc/libflea/flea-db-traverse.c 2.7.11
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Function Name Location Section.fleak_decode .data /iglibsr/libfle~flea..Aecodejdata.c 2.7.12
flea-demo /cig/libsrcllibflea/flea~demnox 2.7.13
flea-draw_-2d /cig/libsrc/libfleaffleak-draw_2d.c 2.7.14
flea..dummy-.getchar /cig/libsrc/ibflea/flea.c 2.7.5.4
flea-jencode _data /cig/libsrc/libflea/fleak-encode-datac 2.7.15
flea...error-.print /cig/libsrcllibflealencode -rutines.c 2.7.4.22
flea-.getchar /cig/libsrc/libfleaffleac 2.7.5.3
flea..graphicsjtest /ciglibsc/ibfleaflea..graphicsjtestc 2.7.16.1
flea..graphics test~main-menu /cigflibsrcflibflea/flea..graphics_jest.c 2.7.16.2
flea~host-if
fleaL initsig-.sw /cig/libsrcliblea/flaj-niLcig-sw.c 2.7.17
flea initialized /cig/libsrc/lbflea/flea-c 2.7.5.8
flea_10_mode /cig/lib=X/lbflea/flea~c 2.7.5.5
flea_10_off /cigflibsrc/ibtlea~lea.c 2.7.5.7
flea_10_o /cig/libsrc/libflea/flea~c 2.7.5.6
flea-io-task /cigtlib=rllbflea/flea-c 2.7.5.2
flea-io.-task-cleanup /cig/lib=rllbflea/flea~c 2.7.5.12
fleappmjlisplay-node /cig/libsrc/libflea/flea-ppm...obj.c 2.7.18.3
fleappin~display-offset /cig/ibsibflea/fleapp...ob.c 2.7.18.4
flea-ppm...pixeLlocation /cig/libsrc/iibflea/flea-.ppm-obj.c 2.7.18.5
flea..ppm-.pixel-state /cig/libsrc/libflea/flea-.ppm-.obj.c 2.7.18.6
flea..printf /cig/libsrc/libflea/flea-c 2.7.5.10
fleajprompt /cigflibsrc/libflea/tick.c 2.7.26.3
flea -simulate-vehicles /cig/libsrc/libflea/flea_simulate-vehicles.c 2.7.20.1
flea -switches /cig/libsrc/libfleWfleaL-switches.c 2.7.2 1.1
flea -switches-main-menu /cig/libsrc/Iibflea/flea~switches.c 2.7.21.2
flea-update..pos /cigflibsrc/libflea/fleajiupdate..pos.c 2.7.22
flea~veh -control /cig/libsrc/1ibflea'flea~veh-control.c 2.7.23.1
flea -veh_jcontroljmain-menu /cigflibsrc/libflea/flea~veh_control.c 2.7.23.2
ftoh /cig/Iibsrc1Iibgossipdtp..emu.c 2.9.4.6
func: -msg (config-latabase) /cig~ibsrc/libru/config..database.c 2.13.12.3
funcjnsg (open..dbase) /cig/libsrc/librtt/open-dbase.c 2.13.36.2
fxbvtofl /cig/libsrc/librut/fxbvtofltc 2.13.21.2
fxbvtofl_-020 /cig/libsrc/librut/fxbvtofl.c 2.13.21.3
fxbvtofldart /cig/Iibsrc/librtt/fxbvtofl.c 2.13.21.1
generic -I /cigflibsrc/librut/generic -lm.c 2.13.22.2
get_3d-lut-name /cig/libsrc/libtoken/subsyssfgiparse.c 2.15.2.6
get..binary-data /cig/libsrc/libutil/sload.c 2.16.5.5
get..char /cig/libsrcllibutillsload.c 2.16.5.6
getscolor config-.name /cig/libsrc/libtoken/subsyss-fg-.parse.c 2.15.2.9
get-current~token /cigflibsrc/Iibcokenflex.c 2.15. 1.8
get..data_2d-name /cig/libsrc/libtokensubsys..cfg..pase.c 2.15.2.7
geLdatabase-name /cig/libsrc/lbtoken/subsyss-fg-.parse.c 2.15.2.3
getded-name /cig/libsrc/libtoken/subsyssfg..parse.c 2.15.2.4
getp..bank /cig/libsrc/Iibrut/syssontrol.c 2.13.46.6
geL-esifa~name /cig/Iibsrcllibwokensubsys..cfg.parse.c 2.15.2.8
geLfinal -lut -name /cig/libsrc/Iibtokeni/subsyssfg-.parse.c 2.15.2.5
get -lm /cig/libsrc/libgossip/dtp.emu.c 2.9.4.9
get..msg..2d /cigflibsrc/lib2c/cig..getun_2d.c 2.2.4
get..Msg-.2d (offline version) /cigflibsrc/ib2d/u.getm_2d.c 2.2.16
geLnext message /cigflibsrc/libflea/flea...script.c 2.7.19.3
get..nexLpacket /cig/Iibsrc/libfles/flea _script.c 2.7.19.2
getnext -token /cig/libsrc/libtoken/Iex.c 2.15.1.7
get-number..value /cigflibsrc/libtokenllex.c 2.15.1.9
get..record /cig/libsrc/libutil/sload.c 2.16.5.2
geLsio-write-data /cig/libsrc/libflea/get~sio-data.c 2.7.24
get...sring..yalue /cig/'libsrc/libtoken/Iex.c 2.15.1.10
gething /cig/libsrc/lib2d/getjthing.c 2.2.8
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get -. -lut -index /cig/libsrc/librtt/get _ X-lut -index.c 2.13.23
get-vehicle..psition /cigflibsrcllibconfig/get-vehicle_..position.c 2.5.5
getch /cig/libsrc/libconfig/getch.c 2.5.6
GetileNaine /cig/libsrc/libutil/directory.c 2.16.2.4
getlmdp /cig/libsrc/librtt/loadjniodues.c 2.13.30.2
getmnatrix /cig/libsrc/libru/mkmtx-nt.c 2.13.33.10
getside /cigtlibsrc/librtl/oadimodules.c 2.13.30.3
gosLj2Otx /cig/libsrc/libgossip/gos~L20tx.c 2.9.5
gosjal-query /cig/Iibsrc/libgossip/gos...bal-query.c 2.9.6
gos..cigsimio /cigflibsrc/librut/cigsimio..obj.c 2.13.7.1
gosjLb..query /cig/libsrcflibgossip/gos..db _juery.c 2.9.7.1
gosjb..query-nienu /cig/libsrc/libgossip/gos.db.query.c 2.9.7.3
gosjLisplay-Obbjnfo Icig/libsrc/libgossip/gosjL~kquery.c 2.9.7.2
gosJlummiy-.getchar Mcg/libsrc/Iibgossip/gossip.c 2.9.15.9
gos-.getchar /cig/libsrc/Iibgossip/gossip.c 2.9.15.8
gos..IO-off /cig/libsrc/Iibgossip/gossip.c 2.9.15.11
gosjO-on /cig/libsrc/libgossip/gossip.c 2.9.15.10
gosjocate /cig/libsiv/libgossip/gos _locate.c 2.9.8
gos..main-menu /cig/libsrcflibgossip/gossip.c 2.9.15.7
gos-memory /cig/libsrcllibgossip/gos.memory.c 2.9.9
gosmodel /cig/libsrc/libgossip/gos-model.c 2.9.10.1
gosmpv /cig/libsrc/libgossip/gos..mpv~c 2.9.11
gos..mpvio /cig/libsrc/libgossip/gos.Mpvio.c 2.9.12
gospolys /cig/libsrc/libgossip/gos4,olys.c 2.9.13
gos...ppmiquery /cig/lbribbackend/pmfnobj.c 2.3.10.5
gos...pm.query-menu /ciglibsrc/libbackend/ppmnobj.c 2.3.10.6
gosprompt /cig/libsrc/libgossip/gossip.c 2.9.15.6
gossingle-step /Cig/libsrcllibgossip/gossip.c 2.9.15.5
gos...system /cig/libsrc/libgossip/os..system.c 2.9.14
gos-timing-printout /cig/libsrc/libgossip/gossip.c 2.9.15.3
gossip /cig/libsrcllibgossip/gossip.c 2.9.15.1
gossip-.cleanup /cig/libsrc/libgossip/gossip.c 2.9.15.12
gossip-.tick /cig/libsrc/libgossip/gossip.c 2.9.15.2
gsp-io /cig/othersrc/force/gsp_io.c 2.18.3 3
gsp-ioctl -read /cig/othersrc/force/force.asmi 2.18.31.4
gsp-ioctl -write /cigtothersrclforce/force.asmn 2.18.31.5
gsp..yed /cig/othersrc/force/force.asmn 2.18.31.3
gsp-jeset /ciglothersr/force/foreasmn 2.18.31.6
gsp-write /ciglotlemsc/forcelforceasmn 2.18.31.2
hexdisplay /cig/libsrc/libgossip/dtp-semu.c 2.9.4.5
host~disable~aldebug..msgs /cig/libsrcllibhosthostLfdebug.c 2.10.4.3
host~enable-aflldebug-msgs /cig/libsrc/libhosthosLi..debug.c 2.10.4.2
host -if -buffer-imit /cig/libsrc/librtu/global_init.c 2.13.24.1
host-if-lebug /ciglibsrc/libhost/hosLi..debug.c 2.10.4.13
host - f -debug-init /cig/libsrc/libhost/host -if -debug.c 2.10.4.4
host-ifLdebug-main-menu /cig/libsrc/libhos/hostjifdebug.c 2.10.4.10
hostjf..debug-.menu /cig/1ibsrc/libhost/hostL.debug.c 2.10.4.11
host -if - debug-tick /cig/libscllbhos/host -if -debug.c 2.10.4.12
host~ifdisablejebugmnsgs /cig/libmr/lbhost/host-if..debug.c 2.10.4.9
host-fjlisplay.enabled msgs /cig/libsrc/libhost/hostjf.debug.c 2.10.4.6
host -if~enable_debug.msgs /cig/libsrc/libhost/hosLi..debug.c 2.10.4.8
host nit.pcktsizes /cig/libsrcflibrtt/global. init.c 2.13.24.2
host -ist -nmsgs /cig/libsrc/libhos/owstjf.debug.c 2.10.4.7
htof /cig/libsrclibgossipdtp...mu.c 2.9.4.7
hw -test /cigilibsrcllibrt/hwtest.c 2.13.26
hxflt /cig/libsrc/libgossip/dtp..mu.c 2.9.4.4
id_-4x3mtx /cig/libsrc/librtt/mkmtx -nt.c 2.13.33.6
id-matrix /cig/libsrcllibru/make..bbn.c 2.13.32.6
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init drIl interface /cig/libsrc/libhostflrnst drIllif.c 2.10.1.4
init..dtp-stacks /cig/libsrc/libgendtp/dtpiuncs.c 2.8.2.4
itienet~interface /cig/libsrc/libhost/host_enet-if.c 2.10.2.5
itiflea~interface /cig/libsrc/libhost/host_flea_if~c 2.10.3.4

init-genericjrn /cig/libsrc/librU/genenic_lm.c 2.13.22.1
init..mpv..interface /cig/libsrc/ibhostdhostjnpvjff.c 2.10.5.4
initjports /ciglothersrc/force/force.asm 2.18.31.1
init-print-msg-array /cigllibsrcllibmsgtprin..msg.c 2.12.19.2
init-scsi -interface /cig/libsrc/libhost/host -scsi -if.c 2.10.6.4
init-simnulation /cig/libsrc/librtt/init~sim.c 2.13.27
init_socket~interface /cig/libsrc/libhost/host -socketif.c 2.10.7.4
iit -stuff /cig/libsrc/1ib2d/init~stuff.c 2.2.9
iniLsubsys..parser /cig/libsrcllibtoken/subsyss-fg.parse.c 2.152. 1
initialize /cig/libsrc/librtt/rttinit.c 2.13.42.2
initialize -defaults Icig/libsrc/librttlruinit.c 2.13.42.1
linkup /cig/libsrcllib2dlcigjIink_2d.c 2.2.5
linkup (offline version) /cig/libsrc/ib2d/ujlnk_2 id.c 2.2.17
load-dbase /cig/libsrc/librtt/load-dbase.c 2.13.28
load-esifa /cig/libsrc/libru/load_esifa.c 2.13.29
load-modules /cigflibsrc/librtu/load-modules.c 2.13.30.1
loc-terjnsg /cig/libsrc/libmsg/locter.ynsg.c 2.12.1
local-terrain /cig/libsrc/librtt/loc-ter.c 2.13.31.1
localterrain_cleanup /cig/libsrc/librtt/loc_ter.c 2.13.31.2
It-State /cig/libsrcllibmsg/msg-lt-state.c 2.12.9
ml1..gun overlay /cig/libsrc/librtt/gun.overlays.c 2.13.25.1
m2...gunoverlay /cig/libsrcllibru/gun..overlays.c 2.13.25.2
main (ballistics) /cig/gtbinsrc/bx 147_main.c 2.1.1.1
main (force) /ciglothersrc/force/forcetask.c 2.18.32.1
main (rtt) /cig/gtbinsrc/rtt/rtt.c 2.1.3.1
main (2-D compiler) /cigflibsrc/lib2d/4-.main_2d.c 2.2.18
make4x3 /cig/libsrc/librtt/mkmtx-nt.c 2.13.33.21
make..bbn logo /cg/libsrc/libgossip/make bbn -logo.c 2.9.16
make_cal_matrices /cig/gtbinsrc/ru/mkcal.c 2.1.2.2
make,_cal_overlay /cig/gtbinsrc/ru/mkcal.c 2.1.2.1
makepal-pattems /cig/gtbinsrc/rtt/mkcal.c 2.1.2.3
make -ml -overlays /cig/libsrc/librtt/gun-overlays.c 2.13.25.3
make_m2_overlays /cig/librclibrtt/gun..overlays.c 2.13.25.4
make-.pjit /cig/libsrc/librtt/mkmtx-nt.c 2.13.33.1
ma~ajugate /cig/libsrcflibrtt/mkmtx-nt.c 2.13.33.15
mat-copy /cigflibsrc/librtt/mkmtx_nt.c 2.13.33.13
mat-determinant /cigflibsrcllibrtt/mkmtx-nt.c 2.13.33.18
mat -inverse /cig/libsrc/librtt/mkmtx -nt.c 2.13.33.19
mat~mult /cig/libsrc/libgossip/dtp..uC 2.9.4.8
mat-scale /cigflibsrc/librtt/mkmtx-ntc 2.13.33.17
maL transpose /cig/libsrcflibrtt/mkmtx-nt.c 2.13.33.16
mat-vec-mul /cig/Iibsrc/librti/mkmtx-nt.c 2.13.33.14
matrix2 /cig/libsrc/librtt/mkmtx-nt.c 2.13.33.11
mem_check /cig/libsrc/libvpt/tst~tree.c 2.17.22.2
menu~header /cig/libsrc/libflea/tick.c 2.7.26.5
modeldemo /cig/libsrc/libflea/modeLdemo.c 2.7.25
model -mtx /cig/libsrc/librut/model -mtx.c 2.13.34
mpvideo-boot /cig/libsrc/libmpvideo/bootmnpv.c 2.11.2.1
mpvideo-define-mode /cig/libsr/lbmpvideo/mpvideo -node.c 2.11.7.2
mpvideo-geLobject -add& /cig/libsrc/libmpvideo/mpvideo -man.c 2. 11.6.6
mpvideo laser~request rage /cig/libsrc/libmpvideo/mpvideo -laser.c 2.11.4
mpvideo -load /cig/libsrcflibmpvideo/loadmpv.c 2. 11.3
mpvideo_nwn~paths /cig/libsrc/libnipvideo/mpvideoquery.c 2.11.11
mpvideojpass _back /cigllibsrc/libmpvideo/Mpvideopass-back.c 2.11.8
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mpvideq-pas..on /ciglibsrclibmpvido/mpvideo-pass-..n.c 2.11.9
mpvideoj-esponse /cig/libsrcllibmpvideo/npvideo -response.c 2.11.12
mpvideo send-req /cigllibsrcflibmpvideolmpvideojnan.c 2.11.6.5
mpvideo set lut /cig/Iibsrc/libmpvideo/mpvideo JUzLC 2.11.5
mpvideo~set~mode /cig/libsrclibmpvideo/ipvideomode.c 2.11.7.1
mpvideo -set -video /cig/libsrcflibmpvideo/mpvideojnan.c 2.11.6.1
mpvideo...setup /cig/libsrc/libmpvideo/mpvideojnan.c 2. 11.6.2
mnpvideo sim init /ciglliblimpvideo/mpvideojnan.c 2.11.6.4
mpvideo..stop /cigisibmpvide/mpvideoman.c 2.11.6.3
mpvmnsgjfrom-buf addr /cig/libsrc/libmpvideo/bootforce.c 2.11.1.7
mpvmnsg..query_bufaddr /cigi'libsrc/libmpvideo/boocforce.c 2.11.1.4
mpvnisg..reply-buf addr /cig/libsrc/libmnpvideo/boocforce.c 2.11.1.5
mpvmsgjojtu addr Ii/brclbnidoooorce.c 2.11.1.6
msg...rotation /cig/Iibsrcllibmsgtmsg..yport.c 2.12.18.8
msg..3rotations /cigflibsrc/libmsgtmsg.vport.c 2.12.18.9
msg..calibration-image /cig/libsrc/libmnsg/msg..calibrationjmnage.c 2.12.2
msg..cig..ctl /cig./libsrcllibmsg/msg.cig.ctl.c 2.12.3
msg..drll...pkt~size /cig/libsrc/iibensg/msg...crllI.c 2.12.4
rnsg..end /cig/libsrc/libmsgtmsg.end.c 2.12.6.1
msg...hprxyzs..matrix /cig/libsrcflibmsg/msg-vport.c 2.12.18.5
msgjasecrequesturnge /cigflibsrcllibmnsg/msgjlaser.c 2.12./
msgjlaser return /cig/libsrc/libmsglmsgjaser..return.c 2.12.8
msg-otherveh state /cigflibsrc/Iibmsg/msg.veh..state.c 2.12.16.1
msg..pass back /cig/libsrc/libmsg/msg..passjackc 2.12.10
msg..pwss-on /cig/Iibsrclibmsgrnsg.pass.on.c 2.12.11
msg..ppm-isplay-.mode /cig/libsrc/librnsg/mnsg.ppmn.c 2.12.12.1
mg..ppin-isplay-.offset /cigllibsrcllibmsg/mnsg.pprn.c 2.12.12.2
msg..ppm-.pixel-location /cig/libsrc/librnsg/mnsg.ppm.c 2.12.12.3
msg..ppm-.pixel-state /cig/libsrc/librnsg/mnsg..ppm.c 2.12.12.4
mnsg-jprocessround4 /cig/libsrc/libmsgmrsgprocess...mund48.c 2.12.13
msgjrot2xl matrix /cig/Iibsrc/libmsgmsg.vport.c 2.12.18.3
msg..rfs4x3_mtrix /cig/libsrc/libmnsgmsg.vport.c 2.12.18.4
msg-scale /cig/libsrc/libmnsgtmsg.vport.c 2.12.18.7
rnsg..shell..sort /cig/libsrcllibhost/hostLfdebug.c 2.10.4.1
msg..show effect /cig/libsrc/libmnsg/msg-effeCLC 2.12.5
msg..staticveh rem /cig/libsrc/libmsg/msg.veh-.state.c 2.12.16.3
msg..staticveh state /cig/libsrc/Iibmsg/msg-eh.state.c 2.12.16.2
msg..subsys..mode /cig/libsrcllibmsgmsg.subsys-.mode.c 2.12.14
msg..syserr /cig/Iibsrc/libmsgmsg..syseff.c 2.12.15
msg..translation /cig/libsrc/libmsgmsg..vport.c 2.12.18.6
msg..viewjflags /cig/libsrc/libmsg/msg..vflags.c 2.12.17
msg..yiew-magnif ication /cig/libsrc/libnsg/msg.vport.c 2.12.18.2
msg..viewport update /cig/libsrc/Iibmsg/msg.vport.c 2.12.18.1
mtx -non.perspective /cig/libsrc/libvpu/mtx..viewspace.c 2.17.13.1
Mtx..perspective /cig/libsrc/libvpu/mtx..viewspace.c 2.17.13.2
mtxcpy /cig/libsrc/libru/mkmtx-nt.c 2.13.33.12
mult_-4x3mtx /cig/libsrc/librtt/mkmtx-nt.c 2.13.33.9
muitmnatrix /cigflibsrc/libru/make -bbn.c 2.13.32.5
mx2Lerror (force) /ciglbthersrc/fbrce~nx2_hword.c 2.13.34.5
mx2 error (rtsw) /cig/libsrcllibrtt/mnx2_hword.c 2.13.35.5
mx2-.hwcopy (force) /cig/ochersrc/(brce/rnx2_hword.c 2.13.34.6
mx2 -hwcopy (rtsw) /cig/libsrc/libru/mnx2_-hword.c 2.13.35.6
Mx2Lopen (force) /cig/ochesrc/fbrce/mnx2_hword.c 2.13.34.1
mx2 open (rtsw) /cig/Iibsrcflibrt/mx2_hword.c 2.13.35.1
mx2...peek (force) /cig/bthersrc/fbrcejrmx2_hword.c 2.13.34.3
mx2.peek (rtsw) /cig/Iibsrc/Iibrtt/mx2_hword.c 2.13.35.3
mx2-.push (force) /cig/othersrc/force/mx2_hword.c 2.13.34.2
mx2-push (rtsw) /cig/libsrc/Iibrtu/mx2_hword.c 2.13.35.2
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Function Name Location Section.mx2.Wkp (force) Icig/othersrc/force/mnx2_hword.c 2.13.34.4
mx2 Skip (rtsw) /cig/libsrc/librtt/mx2_hword.c 2.13.35.4
mnx3_error /cig/Iibsrc/libgossip/mx3_bword.c 2.9.17.5
=x3 - wcopy /cigflibsrcllibgossip/mx3_hword.c 2.9.17.6

mx3...open /cig/libsrllibgossip/mx3_hword.c 2.9.17.1
mx3..peek /cig/Iibsrc/ibgossip/mx3_hword.c 2.9.17.3
mx3..push /cig/libsrcllibgossip/mx3_hword.c 2.9.17.2
mx3_Wskp /cig/Iibsrc/libgossip/mx3_hword.c 2.9.17.4
nix-error /cig/libsrc/libbalmx-error.c 2.4.4.1
mx_open /cig/libsrc/libball/mx..pen.c 2.4.4.2
mix4peek /cig/libsrc/libball/mx..pek.c 2.4.4.3
mnx..push /cig/libsrc/Iibball/mx..push.c 2.4.4.4
rnx skip /cig/libsrc/libball/mnx skip.c 2.4.4.5
mx-wcopy /ciglibsrc/libbalAnx wcopy-c 2.4.4.6
new-.pos-p.rient /cigflibsrc/libflea/flea...agptlocations.c 2.7.7.3
next -char /cig/libsrcllibtoken/lex.c 2.15.1.2
next -line /cig/libsrc/libtoken/lex.c 2.15.1.5
next -token /cig/Iibsrc/Iibtoken/Iex.c 2.15.1.4
nni..type /cig/othersrc/forceffimi-type.c 2.13.35
old mtx...prspective /cigflibsrc/libvpt/mtx..viewspace.c 2.17.13.3
open~dbase /cig/Iibsrc/librtt/open-dbase.c 2.13.36.1
open-uwd /cig/libsrc/Iibrtt/open~dectc 2.13.37
open-dill-interface /cig/libsrc/libhostibost-dllI-if~c 2.10.1.1
open_jenet~interface /cig/libsrc/Iibhost/host enet~if.c 2.10.2.1
open-flea-interface /cigflibsrc/libhost/host fleajif.c 2.10.3.1
open-npvjnmterface /cig/Iibsrc/ibhost/bos-mpvjif.c 2.10.5.1
open~scsi -interface /cigflibsrc/libhost/host scsi-if~c 2.10.6.1
open~socket~interface /cig/libsrc/Iibaiost/host socket-if~c 2.10.7.1
OpenDir /cig/libsrcllibutil/directory.c 2.16.2.1
otherveh~state /cig/Iibsrc/librtt/otherveh-state.c 2.13.38
outahere /cig/hibsrc/hibgossip/replace-jod.c 2.9.18.6
outdisplay /cig/libsrclibgossip/dtpepmu.c 2.9.4.3
overlay-.setup /cig/libsic/libconfig/overlay-.setup.c 2.5.7
p-.ponfigtree-node /cig/ibsrc/libvp/tsL-ereadconflg.c 2.17.20.2
p-.overlay-.setup /cig/Iibsrc/IibvptAst-ereadconfig.c 2.17.20.4
p...errain-feedback /cig/libsrc/libvptLsLereadconfig.c 2.17.20.6
p...viewport..state /cig/libsrc/libvpt/tstereadconfig.c 2.17.20.3
parse..subsys..file /cigflibsrc/ibtoken/subsyssfg-parse.c 2.15.2.2
pix mult /cig/gtbinsrc/rtt/mkcal.c 2.1.2.4
poll..ready /cigtoihersrc/fofiW/oready.c 2.13.36
Poll -shutdown (ballistics) /cig/gthinsrc/bx147-.main.c 2.1.1.2
Poll-shutdown (rtt) /cig/gtbinsrc/rtt/rtt.c 2.1.3.5
pool-ge.off..24 /cig/libsrc/librt/de&..gm..pool.c 2.13.15.2
pool mnit /cig/ibsrc/librt/ded..gm..pool.c 2.13.15.1
pop-node /cig/libsrc/libgendp/dtpjfuncs.c 2.8.2.2
power /cigilibsic/libconflifi!tree.c 2.5.4.2
ppm-.geLdata /cig/libsrc/libbackend/ppm-.obj.c 2.3.10.3
ppm-imit /cig/libsrc/libbackend/ppm...oj.c 2.3.10.2
ppmn-load /cig/Iibsrc/libbackend/ppm-.obj.c 2.3.10.4
ppm...seup /cig/libsrc/libbackend/ppm-.obj.c 2.3.10.1
pr-branch /cigflibsrc/fibvpt/tsttreetrace.c 2.17.23.2
pr...matrix /cig/libsrcllibvpt/tsLtreetrace.c 2.17.23.3
petend-veh /cig/libsrc/librtulretend-veh.c 2.13.39
print -rmsg..1rotation /cig/libsrc/libmnsg/printrmsg.c 2.12.19.1
printmsg.2d.setup /cig/libsrc/libmsg/print-Msg.c 2.12.19.1
print...Msg.3rotations /cig/libsrc/libmsg/prinLmsg.c 2.12.19.1
prntrmsg.add..trajjtable /cigflibsrc/libmsgtprint-msg.c 2.12.19.1
print..msg..agl /cig~ibsrc/libmsg/print.msg.c 2.12.19.1
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prinL-msg..agl-setup /cig/libsrclibmsg/prin....sg.c 2.12.19.1
print-mg.ammo~define /cig/libsrc/libmnsgprint..msg.c 2.12.19.1
print-msg..calibration image /cig/libsrc/libmnsg/print-msg.c 2.12.19.1
print...sg-sanceLyround /cigllibsrc/libmnsgjprint.msg.c 2.12.19.1
print..msg.cig..ctl /cig/libsrcllibmsg/print.msg.c 2.12.19.1
prinL-msg..cloud-.state Icg/libsrc/libmsg/Print-in.sgv 2.12.19.1
prinLmnsg.crew-..confignode Icig/libsrcllibmsgjprint..msg.c 2.12.19.1
prinLmsg.default /cig/libsrc/libmsg/print..msg.c 2.12.19.1
prinL-mgdefineDixmode /cig/libsrc/libmsg/printzjnsg.c 2.12.19.1
print-.msg..deletetraj-table /cig/libsrcllibmnsgprint..msg.c 2.12.19.1
prinr...sgjlrl 1..pkt..size /cig/libsrc/libmnsg/print.msg.c 2.12.19.1
print..msg..end /cig/Iibsrc/libmsg/print..msg.c 2.12.19.1
print-msg.filejdescr /cig/libsrc/libmnsg/print..msg.c 2.12.19.1
print -rmsg..file-status /cig/libsr/ibsgprint..msg.c 2.12.19.1
prinLmnsgjle -xfer /cig/Iibsrc/Iibmsg/print.msg.c 2.12.19.1
prinLmsg.gun...verlay /cig/Iibsrc/libmsg/rint.Msg.c 2.12.19.1
princmnsg.hit-return /cigflibsrcllibmnsgfprint-msg.c 2.12.19.1
print-rsg...iLretur48 /cig/libsrcllibmsg/print.msg.c 2.12.19.1
prinLrnsg..prxyzs..matrix /cig/libsrc/libmsg/print..msg.c 2.12.19.1
print..msg...aser...eturn /cig/libsrc/libmnsg/print..msg.c 2.12.19.1
prncmgjoca~errain /cigplibsrc/ibmnsg/print-Msg.c 2.12.19.1
print-msg..it.piece /cigflibsrc/libmsg/print.msg.c 2.12.19.1
print -msg..lLstate /cig/Iibsrc/Iibmsgprint..Msg.c 2.12.19.1
print...msg-Miss /cig/Iibsrc/Iibmnsg/printjrnsg.c 2.12.19.1
prinLrnsgobscure /cig/librc/libmsgprint-rn.sg.c 2.12.19.1
prinLmsg.otherveh-state /cigflibsrcllibmsg/print~msg.c 2.12.19.1
pntmsg.overlay-.setup /cig/libsrc/libmnsg/print..msg.c 2.12.19.1
print..msg..pass-back /cigflibsrc/libmnsgfprint-msg.c 2.12.19.1
print msgnsg.pass -on /cig/libsrc/libmsg/print -msg.c 2.12.19.1
prinu. - iomdisplay..mode /cig,/ibsrc/Iibmsgprin..msg.c 2.12.19.1
prin~msg.Qppmjlisplay..ffset /cig/Iibsrclbmsg/print~msg.c 2.12.19.1
printjnsg..ppm-.pixel-location /cig/Iibsrcllibmsg/print -msg.c 2.12.19.1
print.msg..ppm-.pixel -state /cig/libsrc/libmnsg/print..msg.c 2.12.19.1
prinLmsg.process-chord /cig/Iibsrcllibrnsgprint.Msg.c 2.12.19.1
print mrsg.process-round /cig/Iibsrc/libmsg/print -msg.c 2.12.19.1
prnnmsg~process~jound48 /cig/libsrc/libmsgpint.msg.c 2.12.19.1
prim m-rsgjrequesl~laserjrange /cig/ibsrc/Jibmsgprint.msg.c 2.12.19.1
prinLmnsgjequest-point..jnfo /cig/libsrc/libmsg/print -msg.c 2.12.19.1
prinLmsg..retum..pointjnfo /cig/libsrc/Iibmsgprint-A.sg.c 2.12.19.1
printjnsg.rot2x I-matrix /cig/libsrcllibmsg/print..msg.c 2.12.19.1
printmsg.round-fired /cig/Iibsrc/Iibmsg/print..msg.c 2.12.19.1
print -rmsg..rts4x3_matrix /cig/libsrcllibmsg/Print.Msg.c 2.12.19.1
prinLmsg.scale /cig/libsrc/libmsg/printmsg.c 2.12.19.1
printcmsg.sho..report /cig/Iibsrc/Iibmsg/prinLansg.c 2.12.19.1
print...msg..shotreport48 /cig/libsrcllibmsgprint-.msg.c 2.12.19.1
print rsg.show...effect /cig/libsrc/Iibmsgprint..msg.c 2.12.19.1
prinLmsg.sio.-close /cig/Iibsrcllibmsgprint.msg.c 2.12.19.1
print..msg-.sio-imit /cigflibsrc/libmsg/print.Msg.c 2.12.19.1
print -msg.sio-write /cig/libsrcllibmsgjprint.Msg.c 2.12.19.1
print~msg.staticveh-remn /cig/Iibsrcllibmnsg/print..msg.c 2.12.19.1
prinLmsg..staticveh -state /cig/libsrc/Jibmsg/print -msg.c 2.12.19.1
prinLmsg..subsys...mode /cig/Iibsrcllibmsg/pfn~msg.c 2.12.19.1
print..msg..sys~error /cig/libsrc/Iibmsgfint.msg.c 2.12.19.1
print...sg..test-namne /cig/libsrcllibmsg/print..msg.c 2.12.19.1
print rsgjf.hdr /cig/libsrc/Iibmsgtprint -msg.c 2.12.19.1
print..msg-.tfjnit-hdr /cig/Iibsrc/libmnsg/printmsg.c 2.12.19.1
print..mg...cnit.pt /cig/libsrcllibmsg/print.msg.c 2.12.19.1
print-msgf.pt /cig/Iibsrc/libmsg/print-msg.c 2.12.19.1
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print..msg..tf-.pt48 /cig/libsrc/librnsg/print-Msg.c 2.12.19.1
print..msg...f..state /cig/libsrc/libmsg/print msg.c 2.12.19.1
primsg...vehicle..ps /cigflibsrc/libmsg/print-Msg.c 2.12.19.1
print -msg..traj..chord /cig/Iibsrc/libmsg/print-Msg.c 2.12.19.1
print..msgjtraj..entry fcgIbr/Ibs/rnmsg.c 2.12.19.1

pri~ms jefb.fe /cig/ibsrc/ibmslrintmgc2.21.
print -msgjtraj-tbyexfer /cig/libsrc/libmsg/prinLmsg.c 2.12.19.1

print -rmsgjmrnslation /cig/libsrc/libmsg/prin..msg.c 2.12.19.1
print..msg..view-flags /cig/libsrc/libmsg/print.msg-c 2.12.19.1
prntmsg-view-maglifcatiofl /cig/libsrc/Iibmsg/prn-Msg.c 2.12.19.1
print..msg..viewport..state /cig/libsrc/libmsgfprint-msg.c 2.12.19.1
print -msg~vewport-update /cig/Iibsrc/libznsg/prn~msg.c 2.12.19.1
print-pdbase /cig/libsnllibrtu/conflg-.databas.c 2.13.12.4
process_2d~setup /cigflibsrc/libflea/cfjranslator.c 2.7.2.14
proess.a.msg /cig/libsrcllibrtt/simulation.c 2.13.43.2
process -addjtrajjable /cig/libsrc/ibflea/cfjranslator.c 2.7.2.12
process-.aglseu fi/bAibflea/cf ranslator.c 2.7.2.10
procs~ammo -define /cig/Iibsrcflibflea/cfjranslator.c 2.7.2.19
process _chord /cig/libsrc/libflea/encode -routines.c 2.7.4.26
process cig..ctl /cig/libsrc/libflea/cfjranslator.c 2.7.2.2
process-command fcig/libsrc/ib2ftroc-cmd.c 2.2.12
processs-onfigree -node /cig/libsrc/libflea/cfjranslator.c 2.7.2.4
process -define-tx~mode /cig/libsrc/Iibflea/cfjranslator.c 2.7.2.6
process.Arl L-pkt~size /cigllibsrc/libflea/cfjranslator.c 2.7.2.16
process_filejdescription /cigllibsrcllibflea/cfjmnslator.c 2.7.2.3
processIt-state /cigtlibsrc/libflea/cf.3ranslator.c 2.7.2.15
process -overlay-.setup /cig/'libsrcllibflea/cf..translator.c 2.7.2.7
process-.ppm-.display-.mode /cigllibsrc/libflea/cfiranslator.c 2.7.2.20
process-ppm...display-.offset /cigjlibsrc/libflea/cfjranslator.c 2.7.2.21
process-.ppm..pixei~location /cig/libsrrcfibflea/fjranslator.c 2.7.2.22
process..ppm-.pixel-.state /cig/libsrcflibflea/cf...translator.c 2.7.2.23
process~round /cig/libsrc/libflea/encode _routines.c 2.7.4.27
process-sio_close fcig/libsrc/libflea/cf~jranslator.c 2.7.2.17
process-siojmit /cig/libsrc/libflea/cf~translator.c 2.7.2.11
process~tifinit_hdr /cig/libsrc/libflea/cf-ranslator.c 2.7.2.8
process -tfjnit.p Acglbr/ibflea/cf~translator.c 2.7.2.9
process-cf state /cilibsrclibflea/cfjransator.c 2.7.2.18
process -traj..entry /cig/Iibsrc/libflea/cf-tanslator.c 2.7.2.13
processyflags /cig/libsrc/libconfig/process vflags.c 2.5.8
process -viewport-state /cigflibsrc/libflea/cf~translator.c 2.7.2.5
process..vppos ,'cig/libsrc/Iibconfig/process..yppos.c 2.5.9
prt_mix /cig/libsrc/librtilmake -bbn.c 2.13.32.1
prtackerr /cig/libsrc/libmpvideo/bootmnpv.c 2.11.2.3
prtmsgerr /cigllibsrc/libmpvideo/bootmpv.c 2.11.2.2
prtstaterr /cigflibsrc/libmpvideo/bootmpv.c 2.11.2.4
push node /cig4ibsrc/libgendtp/dtp-funcs.c 2.8.2.1
put -in -bdr /cig./libsrcfiibflea/encode-routines.c 2.7.4.23
r4matdump /cig/libsrc/libvpt/mtx.dump.c 2.17.12.1
r8mat-dump /cig/Iibsrc/libvpt/mtx..dump.c 2. 1'. 12.2
rcl command /cig/Iibsrc/libgendtp/rcfuncs.c 2.8.5.11
rcl component /cig/libsrc/libgendtp/rcfuncs.c 2.8.5.12
rcl data /cig~ibsrc/ibgendtp/rcfuncs.c 2.8.5.13
rcl-iit~adrs /cig/Iibsrc/libgendtp/rct'uncs.c 2.8.5.6
rcl-itkstack /cig/libsrc/libgendtp/rcfuncs.c 2.8.5.1
rclI blcmd /cig/libsrc/libgendtp/rcfuncs-c 2.8.5.10
rcl-.patch...adrs /cig/libsrc/libgendtp/rcfuncs.c 2.8.5.4
rcl..pop /cig/Jibsre/Iibgendtp/refuncs.c 2.8.5.3

isrcl-push /cig/libsrcllibgendtp/rcfuncs.c 2.8.5.2
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ridrt _niadrs /cig/1ibsrc/libgendtjp'rcfuncs.c 2.8.5.7
rcl-set -cntlbl /cig/Iibsivflibgendtp/rcfuncs.c 2.8.5.9
r1_sez...erptr /cig/Iibsrc/libgendtP/rcfuncs.c 2.8.5.5
rcLset-label /cig/libsrc/libgendtp/rcfuncs.c 2.8.5.8
rcl -set -modloc /cig/libsrcllibgossip/gos..model.c 2.9.10.2
rcLstuff-data /cig~ibsrc/libgendtp/rcfuncs.c 2.8.5.14
read-a..keywcrd /cigflibsrc/libflea/cfjranslator.c 2.7.2.24
read-evc-control /cig/libsrc/librtu/syss-ontrol.c 2.13.46.7
ReadDir Icig/libsrc/ibutil/directory.c 2.16.2.2
red-clock /cigtothermi/force/forcetask.c 2.18.32.4
remove,_commentlines /cigtlibsrcflibflea/c..translaor.c 2.7.2.26
remnove-white-space /cig(libsrc/libflea/cf..ranslator.c 2.7.2.2 5
replace-mod /cigflibsrc/libgossip/replacejnmod.c 2.9.18.1
restart-clock /cig/othersrcflorcefforcetask.c 2.18.32.3
restore -cur /cig/libsrc/libutil/vtlOO.c 2.16.7.8
reumr-.aam.pr /Cig/hibsrc/libconfi _amanager.c 2.5.1.2
mnd /cig/libsrcflibrtt/clouds.c 2.13.9.8
rotate -x /cig/libsrc/librut/make -bbn.c 2.13.32.2
rotate-x-nt /cig/fibsrc/librtt/mkmntx-nt.c 2.13.33.2
rotat.-.y /cig/libsrc/librul/makebbn.c 2.13.32.3
rotate..y..nt /cig/libsrc/librut/mkmntx-nt.c 2.13.33.3
rotate~z /cigflibsrc/librtt/mnake-bbn.c 2.13.32.4
rotate-z-nt /cig/libsrc/librtt/mkmtx_nt.c 2.13.33.4
rowcoLridI /cig/libsrcllibrtt/rowcol-rd.c 2.13.40.1
rowcol -rd_1_cleanup /cig/libsrc/librtt/rowcolrd.c 2.13.40.6
rowcol Md_ /cig/libsrc/libru/rowcol rd.c 2.13.40.2
rowcol~rd_2_cleanup /cigflibsrc/librtt/rowcol~rd.c 2.13.40.7
rowcol -rd_3 /cigflibsrc/librtt/rowcol -rd.c 2.13.40.3
rowcol-rd_3_cleanup /cigIlibsrc/librtt/mowcol_rd.c 2.13.40.8
rowcol -rd_-4 /cig/libsrcflibrtf/rowcol -rd.c 2.13.40.4
rowcol-rd_-4_-cleanup /cig/libsrcflibrtt/rowcol-rd.c 2.13.40.9
rt-accept /cig/libsrcllibrtt/rktmailbox.c 2.13.41.3
rt...pend /cig/libsrc/librttrt..mailbox.c 2.13.41.1
rt...pst /cig/libsrc/librtt/rtrn.ailbox.c 2.13.41.2
rtn-entry..pt /cigllibsrcllibmpvideo/bootforce.c 2.11.1.3
rtt~shutdown /cig/gtbinsrc/rtt/rtt.c 2.1.3.4
s -step /cig/libsrc/libgossip/gossip.c 2.9.15.4
save -cur /cig/libsrcllibutillvtlOO.c 2.16.7.7
scale -mtx /cig/libsrc/librtt/mkmtx-nt.c 2.13.33.7
scan_number /cig/libsrcllibtoken/lex.c 2.15.1.3
scratch~flea /cigtlibsrc/libflea/fleaxc 2.7.5.9
scrollreg /cig/libsrc/libutil/vtlOO.c 2.16.7.9
se-clock /cigtothersrc/forA4forcetask.c 2.18.32.5
send -amnmo -define /cig/libsrc/libfleaencode,-routines.c 2.7.4.32
send-data /cig/libsrcllibutilsload.c 2.16.5.3
send-.gun-.overlay /cig/libsrc/ibfleaencode-routirnes.c 2.7.4.31
set_3d lut-namne /cig/Iibsrclibtoken/subsys..cfg-.parse.c 2.15.2.13
set~color -config-.namne /cigflibSrc/libtoken/SLbsys..cfg-.parse.c 2.15.2.15
set-commrand_2 /cig/libsr/lbflea/fleaagpt-switches.c 2.7.8.2
set-data_2d-name /cig/libsrcllibtoken/subsys-cfg-.parse.c 2.15.2.14
set~database-name /cig/libsr/lbtokensubsys..cfg-.parse.c 2.15.2.10
set-ded-namne /cig/libsrclibtoken/subsys..cfg-parse.c 2.15.2.11
set -entry-.pt /cigtlibsrc/libmpvideo/bootforce.c 2.11.1.2
set-esifa -name /cig~libsrc/Ibtoken/subsysscfg.parse.c 2.15.2.15
set-final -lut -name /cig/libsrcllibtoken/subsy..cfg-.parse.c 2.15.2.12
set -leds /cig/libsrc/librtI/sys .conirol.c 2.13.46.3
set -lut /cig/libsrc/librtt/clouds.c 2.13.9.7
setuoken-tile /cig/libsrc/libtoken/lex.c 2.15.1.1
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*setup-_bit-bit /cig/libsrc/Iib2d/bitbLtC 2.2.1

setup-.comp..start /cig/libsrc/lib2d/comp.c 2.2.6
setup_define -string /cig/libsrc/Iib2d/string.c 2.2.13
setup_define-window /cig/libsrcflib2d/window.c 2.2.19
setup-draw -line /cig/libsrc/lib2d/drawjline.c 2.2.7
setup-oval-rectangle /cigtlibsrcllib2d/oval-reCt.C 2.2.10
setup...pjerrainjeedback /cig/libsrc/libvp(/LsLereadconfig.c 2.17.20.5
setup-..poly /cig/Iibsrc/lib2d/poly.c 2.2.11
setup-text /cig/libsrc/lib2d./texLc 2.2.14
sgr /cigflibsrc/libutil/vtlOO.c 2.16.7.2
shot~report /cigflibsrc/libball/shot-report~c 2.4.3.12
show -effect-msg /cig/libsrcflibmnsg/show effect-msg.c 2.12.20
sim__Al..agwanted /cig/Iibsrcllibrtf/baI-routines.c 2.13.4.5
sim_bal-framejrate /cig/Iibsrc/librtVWba routines.c 2.13.4.3
sim...balinit /cig/libsrcllibrtt/bal-routines.c 2.13.4.1
sim__bal..process.msg /cig/libsrc/librtUM-aroutines.c 2.13.4.6
sim_be~process tracer /cig/Iibsrc/Iibrtt/bal-routines.c 2.13.4.7
sim- bal-req..ptinfo /cig/libsrc/librtt/baroutines.c 2.13.4.4
sim_bal_reset /cig/libsrc/Iibrtt/ajoutines.c 2.13.4.12
sim_hbal_round~fured /cig/Iibsrcllibrtt/bal..routines.c 2.13.4.9
sim -bal -start /cig/libsrc/librtt/ba~routines.c 2.13.4.2
sim-bal-static-add /cig/libsrc/IibrtVWbaroutines.c 2.13.4.10
sim-bal-static -rem /cig/libsrc/IibrtVUbaroutines.c 2.13.4.11
sin-bal-tf..veh-.update /cig/libsrc/librtt/baroutines.c 2.13.4.13
sunmbaltraishord /cig/Iibsrc/librtt/baroutines.c 2.13.4.8
simulation /cig/Iibsrc/librtt/simulation.c 2.13.43.1
single-lite /cig/libsrc/libgossip/replace-.mod.c 2.9.18.2
sio -close /cig/Iibsrc/Iibsio/sio.c 2.14.1.3Osio..init /cig/Iibsrcllibsio/sio.c 2.14.1.1
sio -tick /cig/libsrcllibsio/sio.c 2.14.1.4
sio-write /cig/Iibsrc/libsio/sio.c 2.14.1.2
slave..cig..enet..sync /cig~libsrc/libhosl/host-enet-if.c 2.10.2.4
sload /cig/libsrc/libutil/sload.c 2.16.5.1
spur-imt /cig/othersrc/force/exception.asm 2.18.2.2
staticveh - emove /cig/Iibsrc/librtu/staticveh-remove.c 2.13.44
staticveh-state /cig/libsrc/Iibrtu'staticvehstate.c 2.13.45
status..mpvideo-.print /cig/libsrc/iibmpvideo/mpvideo-.print.c 2.11.10.1
stdopen /cig/Iibsrc/libutil/stdopen.c 2.16.6
sticat /cig/bhersn/foiee/fQ-query.c 2.18.22.3
strcpY /cigjodirsrc/fbrce/fl-query.c 2.18.22.2
strien /cig/othersrc/forcelffi-query.c 2.18.22.4
swallow_token /cig/Iibsrcllibtoken/lex.c 2.15.1.6
swap-axis /cig/libsrc/librttmkmtx-nt.c 2.13.33.5
sys~sontroljinit /cig/libsrc/librti/syssjontrol.c 2.13.46.1
sysjrame-rate /cig/libsrcllibrtt/sys-pontrol.c 2.13.46.2
sys...master -sync /cig/libsrclibru/sys..control.c 2.13.46.5
sys-.slave..sync /cig/Iibsrc/librt/sysscontrol.c 2.13.46.4
syserr /cig/libsrcllibrtsimulation.c 2.13.43.3
system_aam_mnit /cig/lib,;rc/ibconfig/aamn-managerf.c 2.5.1.3
test-commands /cig/Iibsrc/libgossip/test~commands.c 2.9.19
test..gsp kCig/othersrc/force/test-gsp.c 2.13.37
tick /cig/tibsrc/libflatick.c 2.7.26.2
tick -iit /cig/Iibsrcllibflea/tick.c 2.7.26.1
tick-main-menu /cig/libsrc/libfleWtick.c 2.7.26.4
tick-ppm /cig/tibsrc/libflea/tick-.ppm.c 2.7.27.1
tick-ppm..menu /cig/libsrc/Iibflea/tick-.ppm.c 2.7.27.2
tick...ppm-.menu-header /cig/tibsrc/liblea/ick-.ppm.c 2.7.27.3O tack..pprn..update-info /cig/libsrc/libfleaick-.ppm.c 2.7.27.4
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tick-script /cig/libsrr/Iibflea/tick.script.c 2.7.28.1
tick script-main menu /cig/libsrc/libfiea/tick_' ript.c 2.7.28.2

translate /cigflibsrcllibrtt/mkmtx-nt.c 2.13.33.8
tray -tree Icigllibsrcflibvpt/lrav_tree.c 2.17.17
triple -lite /cig/Iibsrc/libgossip/eplace -mod.c 2.9.18.4
ist~edebug /cig/libsrcllibvptAst.edebug.c 2.17.18
tst-equery /cig/1ibsrc/libvptMs~equery.c 2.17.19.1
tst-ereadconfig /ciglibsrc/libvpts.ereadconfig.c 2.17.20.1
tst~eupdate /cig/libsrc/libvpt/tst.eupdate.c 2.17.21
tst-tree /cig/libsrc/libvpt/tsLtree.c 2.17.22.1
tst-tretace /cig/libsrc/libvphtsutreetrace.c 2.17.23.1
upd-add-static-veh /cig/libsrc/Iibflea/encode -rutines.c 2.7.4.9
upd-auto-fire /cig/libsrc/libflea/encode _routines.c 2.7.4.7
upd-.chord-fired /cig/libsrcfibflea/encode-routines.c 2.7.4.6
upd--clouds /cig/libsrc/libflea/encode-routinies.c 2.7.4.14
upd-count-hits-per..min /cig/libsrc/libflea/encode -routines.c 2.7.4.11
upd dynamic -matrix /cigllibsrc/Iibflea/encode-routines.c 2.7.4.3
upd_flea_vehicles /cig/libsrc/libflea/encode-routines.c 2.7.4.24
updIt-state /cig/libsrc/libflea/encode-routines.c 2.7.4.30
updmarxvue /cig/libsrcllibflea/encode routines.c 2.7.4.1
upd...ppm /cig/libsrc/libfleaflea-.ppm..pbj.c 2.7.18.1
upd- rem-static-veh /cigflibsrc/libflea/encode-routines.c 2.7.4.8
upd req.ag] /cig/libsrc/libflea/encode-routines.c 2.7.4.15
updjeran-hge /cig/libsrcfiibflea/encode-routines.c 2.7.4.17
upd-reqj-oint /cig/libsrcllibflea/encode-routines.c 2.7.4.16
upd-rotation-values /cig/libsrcllibflea/encode,_routines.c 2.7.4.2
upd-round-tired /cig/libsrc/libflea/encode-routines.c 2.7.4.5
upd-.sen(Ldynarmc /cig/libsrc/Iibflea/encode-routines.c 2.7.4.10
upd-send -stop /cig/libsrc/libflea/encode -routies.c 2.7.4.21
upd-show-eff /cig/libsrc/libfleaencode-routinies.c 2.7.4.13
upd-sio-write /cig/libsrc/Iibflea/encode -rutines.c 2.7.4.29
upd-subsys Imode /cig/libsrc/libflea/encode _routines.c 2.7.4.19
upd-iew.flags /cig/libsrc/libflea/encode.-routines.c 2.7.4.4
upd...view-mag /cig/libsrc~libflea/encode-routines.c 2.7.4.18
upd-view -mode /cig/libsrc/libflea/encode-routines.c 2.7.4.12
upd-viewport-up /cig/Iibsrc/Iibflealencode_woutines.c 2.7.4.20
update_2d /cig/1ibsrc/libflea/update_2d.c 2.7.29
update..agpLMd /cig/libsrc/libflea/update..agpL2d.c 2.7.30
update yn-demo /cigflibsrc/libflea/fle..agpt-.locations.c 2.7.7.4
update-.mag /cig/hibsrc/libflealflea.agpt..switches.c 2.7.8.3
update-menu-header /cig/libsrc/libflea/tick.c 2.7.26.6
update-subsys-.mode /ciglibsrc/libflea/flea.agpt...witches.c 2.7.8.4
update vpt /cigtlhbsrc/libflea/flea..agpt..switches.c 2.7.8.5
upstart /cig/Iibsrcflibru/upstart c ?2 13.4 7.1
upstart-.cleanup /cig/libsrcflibrtulupstart~c 2.13.47.2
vasi-lite /cig/libsrc/libgossip/replace -mod.c 2.9.18.5
vec -mat mul /cig/libsrcllibrtt/mkmtx-nt.C 2.13.33.20
vpz-cnoe..get /cig/libsrcAibvpt/cnode..geLc 2.17.3
vpt-cnode-linkvpt /cig/Iibsrc/libvpt/linkvpt.c 2.17.10
vpLcnode-process /cig/tibsrc/libvpu/cnode-.process.c 2.17.4
vptsnode.qroot /cig/libsrc/libvpt/cnode..query.c 2.17.5.2
vpts.node-.query /cig/libsrcfiibvpt/cnode...query.c 2.17.5.1
vptcnode -set -bchild /cig/libsrc/libvpt/cnode -child.c 2.17.2.1
vpLcnode -set-branch /cig/libsrclibvpt/cnode .seLc 2.17.6.1
vptscnode -set -matrix /cig/Iibsrc/Iibvpt/cnode~seLC 2.17.6.2
vpt-cnode-set-stdchild /cig/libsrc/libvpt/cnode -child.c 2.17.2.2
vpt-init-mode-off /cig/libsrc/libvplbx.stubs.c 2.17.1.8
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Function Name Location Section.vptintrmode -on /cig/Iibsrc/Iibvpt/b..stubs.c 2.17.1.7
vpt...path~get /cigflibsrc/libvptlpath-iniLC 2.17.15.1
vpt...pat - nit /cig/libsrc/libvpt/path_iniLC 2.17.15.2
vpt-.path...process /cig/1ibsrc/1ibvpt/path.c 2.17.14.1
vpt-path-query /cig/fibsrc/libvpt/pathLquery.c 2.17.16
vpt-.path..setup /ciglibsr/lbvptpath-iniLC 2.17.1F .3
vpt-.path-.update /cig/Iibsrcllibvpt/path.c 2.17.14.2
vptjootimit /cig/libsrcllibvptfinitjree.c 2.17.9.1
vptree free /cig/Iibsrc/Iibvptfinit -freexc 2.17.9.3
vpt tree-init /cig/libsrcfiibvptfinit-free.C 2.17.9.2
vptjipdate /cig/fibsrc/libvpt/vpLupdate.c 2.17.35
vpLtupdate..2xlbewading /cig/Iibsrc/libvpt/u.rotations.c 2.17.26.1
vptupdate...xlpitch /cig/libsrc/libvpt/u..rotations.c 2.17.26.2
vpt-update..2x1_-roll /cig/libsrcflibvpt/u.rotations.c 2.17.26.3
vptupdat...3x3_matrix /cigflibsrcllibvptu..xfrmn.c 2.17.28.2
vpt-update..4x3_matrix /cig/libsrc/libvpt/u.xfrmn.c 2.17.28.1
vptupdate..all /cig/libsrcllibvptlu..yiewport.c 2.17.27.7
vpt-updatejrmask /cig/libsrc/fibvpt/u..brrnask.c 2.17.24
vpt-updatej'ov /cig/libsrc/libvpt/u..viewport.c 2.17.27.1
vpt-updatejofvjlod /cigfibsrc/Iibvpt/u..viewport.c 2.17.27.2
vptjqxdatejieaing /cig/Iibsrc/iibvpt/u -rotations.c 2.17.26.4
vpLupdate-hpt /cig/libsrc/libvpt/ujrotations.c 2.17.26.7
vptjipdate-hpxyz /cig/libsrc/libvpt/u..xfrmn.c 2.17.28.3
vptjipdatejodmn /cig/libsrc/fibvpt/u..yiewport.c 2.17.27.3
vptupdate..mtx /cig/libsrc/Iibvptupdate_mntx.c 2.17.29
vptupdat..near..plane /cig/Iibsrc/Iibvpt/u...viewport.c 2.17.27.4
vpLupdat...one4--ath /cigfibsrc/fibvpt/u.pth.c 2.17.25
vpt..update-.pitch /cig/Iibsrc/ibvrpt/u..rotations.c 2.17.26.5Ovptupdat..rez /cig/fibsrcllibvpt/u.vicwport.c 2.17.27.5
vptzupdate-,roll /cig/libsrqlibvptju..rotations.c 2.17.26.6
vptupdate..rot /cig/libsrc/fibvpt/update..rotC 2.17.30
vptupdae...scale /cig/libsrc/fibvpt/u.xfrrm.c 2.17.28.4
vptupdae..translaton /cig/Iibsrc/fibvp/u..xfrrm.c 2.17.28.5
vpt-update...view-rafge /cig/fibsrc/libvpt/u..vicwport.c 2.17.27.6
vpt-vpt..get /cig/libsrc/ibvpt/vpt..get.c 2.17.31
vpt.vpLprocess /cigflibsrc/libvpt/vptpracess.c 2.17.32
vpt~vpt-.query Icig/ibsrc/Iibvpt/vptquery.c 2.17.33
vpt vpt set /cig/libsrc/Iibvpt/vpt-set.c 2.17.34
vpfr..change-.path..entryindex /cig/libsrc/libvpt/globs.c 2.17.8
vpt-chane.pt..entry-.index /cig/libsrc/Iibvpt/globs.c 2.17.8
vpti..get-pathptrcnode /cig/libsrc/Iibvpr/globs.c 2.17.8
vpti-.get..ptr..cnode /cig/Iibsrc/Iibvpt/globs.c 2.17.8
vpti-get-ptr.path /cig/fibsrc/Iibvpu/globs.c 2.17.8
vptigetptr.ypt /Cig/fibsrc/fibvpt/globs.c 2.17.8
vpti..ge-vptptr-cnode /cig/Iibsrc/libvpu/globs.c 2.17.8
vpti-incremnenpatl-entryjndex /cig/Iibsrc/Iibvpu/globs.c 2.17.8
vptilicm= ent~vpL-entry..jndex /cig/libsrc/libvpu/globs.c 2.17.8
vpwt...tptrscnode /cig/Iibsrc/libvpt/globs.c 2.17.8
vpui-set.pr..patLh /cig/Iibsrcllibvpt/globs.c 2.17.8
vptLset-.ptr..ypt /cig/libsrc/libvpt/globs.c 2.17.8
vpti~set-state-dcnode /cig/libsrc/Iibvpt/globs.c 2.17.8
vpti-set-state-diodmult /cig/libsrc/libvpt/globs.c 2.17.8
vpti-set-state_dmnatrix /cigflibsrc/Iibvpt/globs.r 2.17.8
vpti-set~sttedpath /cig/libsrc/Iibvpt/globs.c 2.17.8
vpti_set~state-dtproc /cig/Iibsrc/fibvpt/globs.c 2.17.8
vpti -set~state-dtee-short /cig/Iibsrc/fibvpt/globs.c 2.17.8.vpti set-state-dvptnode fcig/libsrc/fibvpt/globs.c 2.17.8
vpti-set-state-edtpc /cig/libsrc/Iibvpt/globs.c 2.17.8
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Function Name Location Section
vpti~set_state-efihir /cig/libsrcllibvpt/globs.c 2.17.8
vpti-set~state..panel.align /cig/libsrcllibvptjglobs.c 2.17.8
vpci-state-dcnode /cig/libsrcllibvpu/globs.c 2.17.8
vpti-state-dlodmnult /cig/libsrc/libvpt/globs.c 2.17.8
vpti-state-dmnatrix /cig/libsrc/libvpt/globs.c 2.17.8
vpti-state.dpath /cig/libsrc/libvpt/globs.c 2.17.8
vptk-state..dtproc /cig/libsrc/libvpt/globs.c 2.17.8
vpui-state-dtree,-short. /cig/libsrc/libvpu/globs.c 2.17.8
vpfi state-dvptnod /cig/Iibsrc/Iibvpt/globs.c 2.17.8
vpti statek-edtpc /cig/libsrc/libvpt/globs.c 2.17.8
vpti~state-efilit /cig/libsrc/libvpt/globs.c 2.17.8
vpti..state-.ane..align /cig/Iibsrcllibvpt/globs.c 2.17.8
vpti~jogstatejidcnode /cig/libsrc/libvpt/globs.c 2.17.8
vptitogstate.dlodmult /cigflibsrcllibvpt/globs.c 2.17.8
vptijtogstate..dmatrix /cig/libsrc/libvpt/globs.c 2.17.8
vpti-togstate.dpath /cig/libsrc/libvpt/globs.c 2.17.8
vpti-togstatejhdproc /cigllibsrc/libvpt/globs.c 2.17.8
vptijogstate..dte-short /cig/Iibsrc/libvpt/globs.c 2.17.8
vptzjoWgstae.dvptnod /cig/Iibsrc/Iibvpt/globs.c 2.17.8
vptijtogstate-edtpc /cig/libsrc/libvpt/globs.c 2.17.8
vptitogstate-efillt /cig/Iibsrc/libvpu/globs.c 2.17.8
vpti-jogstate.panel-align /cig/libsrc/libvpt/globs.c 2.17.8
vptLval-path..enby..index /cigflibsrc/libvpt/globs.c 2.17.8
vptiLv.pt.entry-index /cig/Iibsrc/libvpt/globs.c 2.17.8
vptq-activept /cig/libsrc/IibvptAstequery.c 2.17.19.6
vptq-brvals /cig/libsrc/libvp/ist.equery.c 2.17.19.5
vptqscnout /cig/libszW/Ibvpt/st-.equery.c 2.17.19.9
vptq..cnptrs /cig/libsrc/libvpt/tstequery.c 2.17.19.4
vpti-dynmtx /cig/libsrc/Iibvptjtstequery.c 2.17.19.8
vptq..grout /cig/libsrcllibvpAst-equery.c 2.17.19.11
vptq..grs /cig/libsrc/libvpt/tst.equery.c 2.17.19.2
vptq..vpout /cig/Iibsrc/libvp/cst-.equery.c 2.17.19.10
vptq-vpptrs /cig/IibsrcllibvpAst-equery.c 2.17.19.3
vptq-vptbrout /cig/Iibsrcllibvpt/tstequery.c 2.17.19.7
what -node-on-stack /cigllibsrc/libgendtp/dtp-j'uncs.c 2.8.2.3
whatdirptr /cig/tibsrc/Iibrtt/Ioad_modules.c 2.13.30.4
write -evc_control Icig/libsrcflibrtt/sys -control.c 2.13.46.8
w~rite-evc-firame /cig/libsrc/librtt/sys-control.c 2.13.46.9
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. E.4 Macro Names Mapped To Source File Locations

The following list shows each macro function used by the real-time software, and identifies
the file in which the macro is defined. The third column shows the section number in
which the macro is described in this document.

Macro Name Location Section
AA"lTOAAM /cig/lncudelkudge.h BAl
AAM2_AD-DR /cigfincludeifunctions.h;

/cig/libsr/Iibconfigtprocess vflags.c B.2
AAREAD /ciglinclude/defifitionslh B.3
ABS VAL /cig/tIncude/definiions.h, rL-macros.h BA4
BCOPY /cig=Incude/nxdefines.h B.5
CHECK_-FORCE /cig/libsrc/Iibgossip/gos-l2Otx.c, gos..mpv.c B.6
CHECKROT Icig)libsrc/libflea.fleA-simulate-vehicles.c B.7
CUBE /cig/lncludeirtjnacros.h B.8
DART -ENQUEUE /cigtinclude/furictionslh B.9
DEDBOUNDARY /cig/libsrc/librtt/ded model_r-ace.c B.10
DEGREE_TORADIAN /cig/include/rtjnacros.h B. 11
DELETEROUND /cigfinclude/bxmacros.h B.12
DELETE_STAT _VEH /cig/include/bxmacroslh B.13
DOWNLOADDATA /cig/libsrc/Iib2d/cig_ink_-2d.c B.14
dtp-bcn /cig/includercinclude.h B.15
dtpjbcnr /cig/include/rcincludelh B.15
dipjbcnrs /cig/include/rcinclude.h B.15Odtp~bcns /cig/includeftinclude.h B.15
dtp-.bcz /cig/includelrcinclude.h B.15
dip-bczr /cig/includelrcincludelh B. 15
dip-bczs /cigfinclude/rcinclude.h B.15

d_bczs /cig/lncudelrcinclude.h B. 15
dtp bdgr /cig/includeficincludelh B.15
dtpbdgrs /cig/includelrcincludelh B.15
dip_bdlr /cigfmclude/rinclude~h B.15
dip_bdk /cig/include/rcincludelh B.15
dtp gn /cigfmclude/rcinclude.h B. 15
dip bgs /cig/include/rcincludelh B.15
dtp...bz /cigfinclude/rcincludelh B.15
dtp-.bgzs /ciglinclude/itincludceh B .15
dtp-bim /cigrincludefitinclude.h B.15
dtp-bnz /cig/incluce/ncincludelh B. 15
dtp-bnzr /cigiinclude/rcincludelh B.15
dip--bnzrs /cigincludercinclude.h B.15
dtp-bnzs /cigrinclude/rcincludelh B. 15
dtpj bpc /cig/includelicinclude.h B.15
dtp bpcx /cigfinclude/cincludelh B.15
dip-bru /cigfincludelrcinclude.h B.15
dip_brur /cigfinclude/rcincludelb B.15
dip_brurs /cigfinclude/rcinclude.h B.15
dip--brus /cig/include/rcincludelh B.15
dip-brz /cigfinclude/rcinclude.h B. 15
dip_brz /cigfincludercinclude.h B.15
dip_ brzrs /cigrmdcude/rcincludc.h B. 15
dip_ brzs /cig/include/lninclude.h B. 15Odip_dol /cigfinclude/itinclude.h B.15
dip_elm /cigfinclude/rcincludc.h B. 15
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Macro Name Location Section
dip_ed /cig~include/rcincludelh B.15
dip-fov /cigfinclude/rcinclude.h B.15
dip_fovr /cigfincludelrcincludelh B.15
dtiovrs /cig/includelrcincludelh B.15
dip-fovs /cig/includelrvinclude.h B.15
dtp...gdc /cig/include/rcinclude.h B.15
dtp..jdci /ciglinclude/rcincludelh B.15
dtp4&dir /ciginclude/icludelh B.15
dtp-gdcirs /cigrmnlude/rcincludelh B.15
dtp-gdcis /cig/include/nmincludelb B.15
dtp..Sdcfl /igrinclude/rcincludelh B.15
dtp-gdcnr /cigfincludelmncludelh B.15
dtp-dcnxs /cig/includelrcincludelh B.15
dtp-gdcfls /igincludefteincludelh B.15
dtp..gdcr /cig/include/rvinclude.h B.15
dtp..gdcrs /cig/include/rcinclude.h B.15
dtp-gdcs /cigfincludelicincludelh B. 15
dtp...gr /cig/includefivincludelh B. 15
dip-imi /cig/incude/ivinclude.h B.15
dtp-Imir /cig/include/rcinclude.h B.15
dip-Imirs /cig/includeftcinclude.h B.15
dipImis /cigfinclude/rcinclude.h B.15
dip-lod /cigfmclude/itinclude.h B.15
dtiodr /cigiclude/rcinclude.h B. 15
dtiodrs /cig/include/rcincludelh B.15
dtiods /cigrmncude/rcinclude.h B.15
dipIwd /cig/includelrcinclude.h B.15
dipjlwdr /cig/include/rinclude.h B.15
dipIwdrs /cig/includeftinclude.h B.15
dipIwds /cigllncudelicincludelh B.15
dip-mini /igrmcludelicincludelh B.15
dip...mmpre /cigrinclude/ivinclude.h B.15
dtpmmpst /cigfincludelivincludelh B.15
dip-mwd /ciglinclu&e/iinclude.h B. 15
dtp-ngc /cig/includclicincludelh B. 15
dip-oio /cigrmlncudelicinclude.h B.15
dip-.cos /cigficlude/rcinclude.h B. 15
dip,-osd /cigfinclude/rcinclude.h B. 15
dip-osds /cigfmclude/rcincludelh B.15
dip-owd /cig/include/icinclude.h B.15
dip-owds /ciginclude/rcincludelh B.15
dip-owdsc /cigrinclud/includceh B.15
dipL-owo /cig/includeftcinclude.h B. 15
dip-owr /cigrmdcudrcincdude.h B.15
dip-owirs /cig/lnclude/rcinlude.h B.15
dip-owrsc /cig/includc/rcincludelh B.15
dtprcm /ciglinclude/rcincludelh B. 15
dip-sub /cig/include/wcincludelh B. 15
dip~subr /cigfinclude/rcinclude.h B. 15
dip-subrs /cigfmcludelicinclude.h B. 15
dip-subs /cig/include/rcincludelh B. 15
dip-tbc /igrncludc/rcincludelh B.15
dip~td /cig/include/icincludelh B.15
dip tbdrs /ciginclude/rcinclude.h B.15
dip tbrr /cigincludelricludc.h B.15
dip tbrrs /cigfinclude/rcincludceh B.15
DUMP_-DARTBUFFER /ciglinclude/functions.h B. 16
ERRMSG /cig/Iibsrc/1ibgendtp/rcfuncs.c B. 17
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Macro Name Location Section
EXCHANGEFLEADATA /cig/include/funictons.h B.18.FIND_-LM /cig/include/functions.h, rtmacros.h B.19
FLTOFX /cig/include/rtmacros.h B.20
FREE_.LM_CACHE /cig/lude/bx.macros.b B.21
FXT0881 /cig/includelfunctions.h, ii~macros.h B.22
FXTOFL /cigincludert-macros.h B.23
GET _CHORDEND /cig/ircludeiW...macros.h B.24
GETDBPOS /cigfinclude/bxmjacros.h B.25
GETLBFROMLM /cigincludelbx..macros.h B.26
GLOB /cig/include/ememory-map.h, memory-map.h B.27
INCRCOMPONENT /cig/libsrc/libgendtp/rcfuncs.c B.28
INITM[TX /cig/include/functions.h, rt-macros.h B.29
MAGSQ2D /cig/include/rt-macros.h B.30
MAGSQ3D) /cigf/ncludermaros.h B.31
MALLOC /cig/include/bixdefines.h B.32
MAX /ciginkcludertmacros.h B.33
MIIN /cig/include/rt-.macros.h B.34
NEW_-ROUND /cigfincludebx-macros.h B.35
NEWSTAT_-VEH /cigfincludefbxmacros.h B.36
OPEN_-FLEADATA /cig/include/functions.h B.37
OUTPUTMESSAGE /cig/Iibsrc/Iibflea/cfjranslator.c,

flea -imi -cig-.sw.c B.38
PAGEFORMAT /Cig/libsrc/libball/bx-probexc

/cigflibsrcllibgossip/gosjbal-query.c B.39
poly-ab /cigfinclude/rinclude.h B.40
polybvc /cig/include/rcinclude.h B.40
poly..efs /ciglincludelrcinclude.h B.40
poly...efsr /ciglincludelrcinclude.h B.40O polyfl /cigrinclude/ncinclude.h B .40
polyjfsw /cig/include/rcinclude.h B.40
poly...c /ciglinclude/rcinclude.h B.40
poly- nf /cigrmcdude/icinclude.h B.40
polyjmf /cigfinclude(zcinclude.h B.40
polyjIsc /cig/mcludre(icinclude.h B.40
polymmf /ciglinclude/rcinclude.h B.40
poly-PC /cig/includeftinclude.h B.40
poly-poly /cigrmclude/rcinclude.h B.40
polyjMl /ciglinclude/rinclude.h B.40
polyjrm2 /cig/include/rcinclude.h B.40
polynnm3 /cigficlude/rcinclude.h B.40
poly- rm4 /cig/mcludelzvinclude.h B.40
poly-sc /cig/mclude/rcinclude.b B.40
polysci /Ciglinclude/rcinclude.h B.40
poly...se /ciglincludehcinclude.h B.40
poly-sml /cig/include/ecinclude.h B.40
poly-sm2 /cig/incluilcinclude.h B.40
poly-sm3 /cig/include/rcinclude.h B.40
polysm4 /cig/include/rcinclude.h B.40
poly-stamp /cigrnclude/rcinclude.h B.40
poly-tjog /cig/incde/rcinclude.h B.40
poly...vtxe /cig/include/icinclude.h B.40
poly..ytxl /cigrinclude/Mcinclude.h B.40
POP_-STACK /cig/libmr/lbrulded-model trac.c B.41
PRINT134 /cig/libsrc/libgossip/gos..memory.c B.42
PRINTD38 /cig/libsrc/libgossip/gos-memory.c B.43
PRINTHEX4 /cigflibsrcllibgossip/gosmemory.c B4
PRINTHIEX8 /cig/libsrcllibgossip/gos...memory.c B.45.PUSHSTACK /cig/libsrcflibrtu/ded model-tbace.c B.46

853



BBN Systems and Technologies GT100 RTSW CSCI

Macro Name Location Section
RADIANTODEGREE /cildertmracrs.h B.47
ROOM4LABEL /cig/libsrc/libgendtpftcfunics.c B.48
ROOMCHECK /cigfibl/ibgendtp/rfuncs.c B.49
SENDTF_INFO /cig/libsrc/librtt/bal-routines.c B.50
SET _OUT _BITS /ciglinclude/defmitions.h B.51
SETOUTM2BI1TS /cig/include/defiions.h B.52
SETPMDISPLAY_-OFFSET /cigflibsrc/libfleatick..ppm.c B.53
SET_-PPM_-PIXELLOCATION /cigi'Iibsrc/libfleatick..ppm.c B.54
SIGN /cig/includett-macros.h B.55
SQUARE /cig/include/rtmracros.h B.56
SYSERR /cig/include/functions.h B.57
TODEG /cig/libsrc/libflea/flea~simnulate -vehicles.c B.58
TORAD <multiple files; see section B.59> B.59
toradians /cigfmnclude/dig-defmnes.h, vpi-viewportih;

/cig/libsrcllibrt/make..bbn.c, mkmtx-nt.c,
model_mtx.c B.60

TRIGGERFORCE /cig/include/funictions.h B.61
VMETO_VMX /cig/includeikludge.h; /cig/libsrc/Iibrtt/cal.c;

/cig/libsrc/libmsg/msgscalibrationjimage.c,
msg-effect.c, msg.veh-state.c B.62

WAlT_FORCE /cig/includelfunctions.h B.63
WAITMPNVIO /cig/include~fnpvideo.h B.64
WAITMPWVREPLY /cig/libsrcllibmpvideo/bootmpv.c B.65
XCLOSE /cig/include/definitions.h B.66
XLSEEK /cig/include/definitions.h B.67
XOPEN /cig/include/detinitions.h B.68
XREAD /ciginclude/definitions.h B.69
XWRITE /cigtinclude/definitions.h B.70
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. INDEX BY SECTION NUMBER

2-D Overlay Compiler (]cigflibsrc/lib2d) 2.2
aamnfree 2.17.1.9
aamnLmalloc 2.5.1.1
aarn..manager.c 2.5.1
aa-init.c 2.3.1
active-area-init 2.3.1.1
addr in pool 2.13.15.3
agptjmnitc 2.13.1
agptstatistics.c 2.9.1
autopilotc 2.7.1
10_aamn-centroid.c 2.4.2.1
bO-aam_-sw_comer.c 2.4.2.2
bO-add-staticzvehiclexc 2.4.2.3
bQ-.add-traj-table.c 2.4.2.4
bO-bal-config.c 2.4.2.5
bO-bvol-entry.c 2.4.2.6
bO-cancel-round.c 2.4.2.7
bosig-frame-ratexc 2.4.2.8
bO-database-infoxc 2.4.2.9ObO-delete-static-vehicle.c 2.4.2.10
bO-delete_trajjablexc 2.4.2.11
hO-error-detected.c 2.4.2.12
bO-jnapp-miessage.c 2.4.2.13
hO-im-read.c 2.4.2.14
hO-modeldirectory.c 2.4.2.15
hO_model -entry.c 2.4.2.16
bO-new-frame.c 2.4.2.17
bQ-print.c 2.4.2.18
bO-jprocess-chord.c 2.4.2.19
bO..process -round.c 2.4.2.20
hO-round-fired.c 2.4.2.21
hOL-state -control.c 2.4.2.22
hO-status-request.c 2.4.2.23
bO-tf-init-hdr.c 2.4.2.24
bO_tf init_pt~c 2.4.2.25
bO-tf-state.c 2.4.2.26
hO-tf-vehicle-pos.c 2.4.2.27
bO-traj..cbord.c 2.4.2.28
hO~jraj--entry.c 2.4.2.29
hO-undefined-message.c 2.4.2.30.Backend Manager (]cig/libsrc/libbackend) 2.3
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backend_branch.c (backend-setjbranch) 2.3.2
backend~clearjlaser~requests 2.3.5.6
backend -colorxc (backend-set-color) 2.3.3
backend-get...object-addr 2.3.5.5
backend-laser.c 2.3.4
backendjlaser...equestjrange 2.3.4.1
backend~man.c 2.3.5
backend-paths.c 2.3.6
backend-reset 2.3.5.2
backend response 2.3.4.2
backend-sendjreq 2.3.5.4
backend-setup 2.3.5.1
backend-setpaths 2.3.6.1
backend~sim-init 2.3.5.3
backend~therrnal.c (backend -set -thermal) 2.3.7
backend-Update..view.-paths 2.3.6.2
backend-videoxc (backend-set-video) 2.3.8
Ballistics Database Interaction 2.4.3
Ballistics Interface Message Processing 2.4.2
Ballistics Mainline 2.4.1
Ballistics Message Queue Management 2.4.4
Ballistics Processing Q/cigflibsrc/libball) 2.4
ball-effect-add.c 2.13.5
bal-buffer -setup 2.13.10.2
baget-db-pos.c 2.13.2
bal-.getjlm-grid.c 2.13.3
bal-routines.c 2.13.4
bbnctype.c 2.5.2
bequery-juffer-offset 2.17.1.3
be-query-dbO 2.17.1.4
be-queryIm-perlImb-side 2.17.1.6
be-query..numpaths 2.17.1.1
be-quhn 2.17.1.5
be-stubs.c 2.17.1
bit-blt.c (seup-bit-blt) 2.2.1
blank 2.16.7.6
blcopy.c 2.16.1
bootforce 2.11.1.1
bootforce.c 2.11.1
bootmpv.c 2.11.2
buffer _errorsxc 2.9.2
bx 147_rnain.c 2.1.1
bx-bvol-int.c 2.4.3.1
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bx-chord_intersect.c 2.4.3.2
bxsompute,_round.c 2.4.3.3
bx-delete-round 2.4.3.5.2
bx-jdelete_stat_veh 2.4.3.5.10
bx..disLsq..pLline 2.4.3.5.11
bx~findround~hit 2.4.3.3.5
b.-fid-teh,ijeport 2.4.3.3.3
bx-find~vehicle.c 2.4. 3. 4
bx-freeImriLcache 2.4.3.5,6
bxjfunctions.c 2.4.3.5
bx...getschord_efnd 2.4.3-5,4
bx-get...dbpos 2.4.3.5.3
bx..getjb from~im 2.4.3.5.8
bx-getIm-data.c 2.4.3.6
bx-getlmgrid-c 2.4.3.7
bx...guntipwithin-db 2.4.3.3.2
bx-init.c 2.4.1.1
bx-model-int.c 2.4.3.8
bx-new-bvol 2.4.3.5.5
bxjniwpoly 2.4.3.5.7
bx-new-round 2.4.3.5.1O bx-new-stat~veh 2.4.3.5.9
bx-polylint.c 2.4.3.9
bx-probe.c 2.4.1.2
bx-reset.c 2.4.1.3
bx-return-miss 2.4.3.3.1
bx-round-tracer..-Position 2.4.3.3.4
bx..sask 2.4.1.4.1
bx-task.c 2.4.1.4
bx taskcleanup 2.4.1.4.2
bx-tfsopy-msg 2.4.3.10.4
bx-tfi-free-tCipts 2.4.3.10.7
bx-tfjnitpt~cache 2.4.3.10.1
bx-tf-new-tC.pts 2.4.3.10.6
bx-tf next 2.4.3.10.3
bx-fC.pack.c 2.4.3.10
bxjtfpts 2.4.3.10.2
bxjf pt-data 2.4.3.10.5
bxjrajectory.c 2.4.3.11
cal.c 2.13.6
cancel-round 2.7.4.28
cfitranslator.c 2.7.2.check-restart 2.1.3.2
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checksum 2.16.5.4
GIG 1.1.2
CIG Configuration (/cig/libsrc/libconfig) 2.5
CIG-SIM Communication 1.2
cigsimiojbuffernit 2.13.7.6
cigsimiojframe_end 2.13.7.7
cigsimio.get_data 2.13.7.5

cigsimiojmsgijn 2.13.7.2

cigsimio, msg._out 2.13.7.3
cigsimio-obj.c 2.13.7
cigsimiowrite 2.13.7.4
cig_2d&setup.c 2.2.2
cig-comp_2d.c (compile_.2d) 2.2.3
cig-config.c 2.5.3
cig_getm2d.c (get msg2d) 2.2.4

cig_link_2d.c (linkup) 2.2.5

clear 2.3.1.2

clearline 2.10.4.5

CloseDir 2.16.2.3

closedb.c 2.13.8

clouds.c 2.13.9

cloud_mint 2.13.9.1

cloud-mgmt 2.13.9.4
cloud-placement 2.13.9.5

cloudscud 2.13.9.6

cloud-update 2.13.9.2

cloud_updatemodel 2.13.9.3

cnodechild.c 2.17.2

cnodeget.c (vptcnodeget) 2.17.3

cnode-process.c (vpt-cnode-process) 2.17.4

cnode-query.c 2.17.5

cnodeset.c 2.17.6

comp.c (setup-comp start) 2.2.6
compare-buffers 2.18.32.2

config__ballistics 2.13.10.1

configballistics.c 2.13.10

configcolor table.c 2.13.11

config_database 2.13.12.1

config-database.c 2.13.12

configranslator 2.7.2.1

CSC Descriptions 2

ctoi 2.16.5.7

cup 2.16.7.1

iv
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data-type.c 2.18.1
db-mcc-setup.c 2.13.13

Wdebug-initdr.c 2.13.14
ded~add~effect 2.9.3.4
ded~add-model 2.9.3.3
ded-adjustaddr_tables 2.9.3.6
dod-cross_border 2.9.3.9
dedjltp-trace 2.9.3.12
ded..gm...pool.c 2.13.15
dod-imit-mdl-addr 2.9.3.2
dod-load~dtpscode 2.9.3.13
dod-model-end-addr 2.9.3.5
dod-model-offset 2.9.3.14
dod-model_trace.c 2.13.16
ded-object.c 2.9.3
dod-..object..debug 2.9.3.16
ded-print-tables 2.9.3.15
ded-process-irectory 2.9.3.11
dod-relocate-model 2.9.3.10
dod-setup 2.9.3.1
dod-sub--end 2.9.3.8
dod-uninit 2.9.3.7.derror 2.7.8.7
directory.c 2.16.2
disable-restart 2.1.3.3
Disk Space Requirements 3.1
display 2.9.4.2
dl-man.c (dlsetup) 2.3.9
dl-man.c (dl-setup) 2.13.17
double_bot 2.16.7.4
double-lite 2.9.18.3
double-Off 2.16.7.5
double-top 2.16.7.3
download-bvols.c 2.13.18
draw-line.c (setup draw-line) 2.2.7
DTP Command Generator (/cig/libsrc/libgendtp) 2.8
dtps-ompiler.c 2.8.1
dtpemnu 2.9.4.1
dtp-emu.c 2.9.4
dtpfuncs.c 2.8.2
dtpmalloc 2.8.2.5
dtp-malloc-init 2.8.2.6O dtp-travl1.c 2.8.3
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dtpjrav2.c 2.8.4
dynamnicaam~iit 2.5.1.4
dynaniic..demo.c 2.7.3
effect downcount.c 2.13.19
encode,_routines.c 2.7.4
errors 2.13.12.2
ESIFA Interface (Jcig/libsrc/libesifa) 2.6
esifaConfigata, 2.6.4.5
esifa_download 2.6.5.5
esifa-fadexc (esifa...setjfade) 2.6.1
esifa..get.object-addr 2.6.4.4
esifa-laser.c 2.6.2
esifa-laser....equestjrange 2.6.2.1
esifa-laser-return 2.6.2.2
esifa-load.c 2.6.3
esifa-manxc 2.6.4
esifa-query.c 2.6.5
esifa-queue-data 2.6.4.6
esifa-queue-download 2.6.4.7
esifa-read 2.6.5.3
esifa-read~ports 2.6.5.1
esifa-sendqueue 2.6.4.8
esifa-send-yeq 2.6.4.3
esifa-setup 2.6.4.1
esifa-sim-init 2.6.4.2
esifa-special.c (esifa-set-special) 2.6.6
esifa-thermal.c (esifa-set-thermal) 2.6.7
esifa-video.c (esifa-set..yideo) 2.6.8
esifa-write 2.6.5.4
esifa-write-ports 2.6.5.2
exception.asm 2.18.2
excep-init 2.18.2.1
exchange..drl 1_data 2.10.1.2
exchange..drl 1_data-sim 2.10.1.3
exchange-enet -data 2.10.2.2
exchange..enet-data-sim 2.10.2.3
exchangejflea~data 2.10.3.2
exchange...mpv-data 2.10.5.2
exchange..mpv..sata-sim 2.10.5.3
exchangescsi-data 2.10.6.2
exchange-scsi-data-sim 2.10.6.3
exchange-socket-data 2.10.7.2
exchange-socket-data-sim 2.10.7.3

vi
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extended rarn available 2.3.1.3.fO_3dlut-download.c 2.18.3
fO_3dlut-switch.c 2.18.4
fU-aillut-switch.c 2.18.5
fO-debugdsable.c 2.18.6
fU...ebug..enabie.c 2.18.7
if)_final_lut_download.c 2.18.8
fO_final-lut-switch.c 2.18.9
if)_mode-select.c 2.18.10
fllLmpvjinit.c 2.18.11
fQ-mpvilut-ype-equest.c 2.18.12
fOjnpv-peek.c 2.18.13
f0..mpv-poke.c 2.18.14
fQompv-pokelI 6.c 2.18.15
fQ-mpvjeset.c 2.18.16
fl1.mpvjtask-control.c 2.18.17
fO-mpvjest.c 2.18.18

flLpass-on.c 2.18.20
fQ-pixel-depth-equest.c 2.18.2 1
fO...query 2. 18.22. 1.fO-query.c 2.18.22
fO-set-isplay.c 2.18.23
fO..srigger.c 2.18.24
fO-unknown.c 2.18.25
f I force-init.c 2.18.26
fljnitjump-table.c 2.18.27
flpa.32Ox240-h 2.18.28.10
flpa_32Ox240-v 2.18.28.6
f 1pa..640x240_h 2.18.28.12
flpa640x240_v 2.18.28.8
flpa.640x256_h 2.18.28.11
fl-pa-64x256_v 2.18.28.7
flpa.640x480_h 2.18.28.9
flpa..640x480_v 2.18.28.5
f 1pafboffset 2.18.28.4
fl-painit 2.18.28.1
fi paneworientaion 2.18.28.2
f Ipa.newjesolution 2.18.28.3
fi pixel-address.c 2.18.28
f 1process-messages.c 2.18.29
fi .. setup..environment.c 2.18.30Ofile-control.c 2.13.20

vii
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fill-tree 2.5.4.1
fill-treexc 2.5.4
find-be-id 2.17.1.2
find-field.c (FindField) 2.16.3
find..gtfn.c (findjfn) 2.16.4
finc-pitch-and-roll 2.7.20.2
fire-round 2.7.4.25
flagoff.c 2.17.7
flea 2.7.5.1
Mlaxc 2.7.5
flea...abs-playback 2.7.19. 1
flea -agl -terrain-followxc 2.7.6
flea..agptjlocations 2.7.7.1
flea-agpt-locations.c 2.7.7
flea...agpt~jocations-main-menu 2.7.7.2
flea-agpt-switches 2.7.8.1
flea agpt switches.c 2.7.8
flea-agptswitches-main-menu 2.7.8.6
flea-atp 2.7.9.1
flea..atp.c 2.7.9
flea-atp main-menu 2.7.9.2
flea-balopts 2.7.10.1
flea-bal-opts.c 2.7.10
flea-balo-pts-main-menu 2.7.10.2
flea-calibrationlimage 2.7.18.2
flea-leanup 2.7.5.11
flea-db-traverse.c 2.7.11
flea-decode-data.c 2.7.12
flea-demo.c 2.7.13
flea-draw_2d.c 2.7.14
flea-dumy.getchar 2.7.5.4
flea-encode-data.c 2.7.15
flea-error-print 2.7.4.22
flea-.getchar 2.7.5.3
flea-graphics -test 2.7.16.1
flea..graphics,-test.c 2.7.16
flea-graphics-test-main-menu 2.7.16.2
flea-host-if 2.10.3.3
flea-initialized 2.7.5.8
fleajinit-ig-sw.c 2.7.17
flea_10_mode 2.7.5.5
flea_10_off 2.7.5.7
flea_10_on 2.7.5.6

viii
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flea~io.-task 2.7.5.2.flea-io-taskscleanup 2.7.5.12
flea..ppm...display-mode 2.7.18.3
flea...ppm.Alisplay-off set 2.7.18.4
flea-ppm...obj.c 2.7.18
fle&..ppm...pixeLlocation 2.7.18.5
flea...ppm..pixel-state 2.7.18.6
flea.printf 2.7.5.10
fleaprompt 2.7.26.3
flea-scriptc 2.7.19
flea-simulate-vehicles 2.7.20.1
flea-simulate-vehicles.c 2.7.20
flea-switches 2.7.21.1
flea-switches.c 2.7.21
flea-switches.-main-menu 2.7.21.2
flea-update-pos.c 2.7.22
flea~veh-control 2.7.23.1
flea-veh-control.c 2.7.23
flea-veh-control-main-menu 2.7.23.2
Force Processing (/cig/othersrc/force) 2.18
force.asm 2.18.31.forcetask.c 2.18.32
ftoh 2.9.4.6
func-msg 2.13.12.3
func-msg 2.13.36.2
fxbvtofl 2.13.21.2
fxbvtofl.c 2.13.21
fxbvtofl_020 2.13.21.3
fxbvtofl-dart 2.13.21.1
generic-lii 2.13.22.2
generic-lm.c 2.13.22
getch.c 2.5.6
GetileNarne 2.16.2.4
getlmdp 2.13.30.2
getmatrix 2.13.33.10
getside 2.13.30.3
get_3djlut-name 2.15.2.6
get-.binary-data 2.16.5.5
get-char 2.16.5.6
get-color-config-name 2.15.2.9
get-currentuoken 2.15.1.8
get_database-name 2.15.2.3. get-dsta2d-name 2.15.2.7

ix
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get-ded-namne 2.15.2.4
get-dtp-bank 2.13.46.6
get~esifa~namne 2.15.2.8
getfinallut-name 2.15.2.5
get~im 2.9.4.9
get next-message 2.7.19.3
get-next-packet 2.7.19.2
get~next_token 2.15.1.7
get-numnber -value 2.15.1.9
get-record 2.16.5.2
get-sio_data.c (get-sio-write-data) 2.7.24
get-string-value 2.15.1.10
get..shing.c 2.2.8
get-ix-lut-index.c 2.13.23
get-vehicle D.osition.c 2.5.5
global-init.c 2.13.24
globs.c (vpti_*) 2.17.8
gossip 2.9.15.1
gossip.c 2.9.15
gossip-cleanup 2.9.15.12
gossip-.tick 2.9.15.2
gos- 12Otx.c 2.9.5
gos-bal-query.c 2.9.6
gos-cigsimnio 2.13.7.1
gos.Ab.query 2.9.7.1
gos lb-query.c 2.9.7
gos-dbquey..menu 2.9.7.3
gos - isplay-dbjinfo 2.9.7.2
gos dumnmy-getchar 2.9.15.9
gos-getchar 2.9.15.8
gos_10_off 2.9.15.11
gos_10_on 2.9.15.10
gos-locate.c 2.9.8
gos-rmain- menu 2.9.15.7
gos mernory.c 2.9.9
gos-model 2.9.10.1
gos-modtLC 2.9.10
gos-mpv.c 2.9.11
gosinpvio.c 2.9.12
gos-polys.c 2.9.13
gos-ppm-query 2.3.10.5
gos-ppm-query-menu 2.3.10.6
gos-prompt 2.9.15.6

x



BBN Systems and Technologies GT100 RTSW CSCI

gos..single-step 2.9.15.5
gos-system.c 2.9.14
gos,.siming-printout 2.9.15.3
gspjio.c 2.18.33
gsp-ioctdjead 2.18.31.4
gsp-joctl.write 2.18.31.5
gsp-jyead 2.18.31.3
gspjreset 2.18.31.6
gsp-write 2.18.31.2
gun-overlays.c 2.13.2 5
hexdisplay 2.9.4.5
Host Interface Manager (/cigflibsrc/Iibhost) 2.1
host-disable-all-debug-msgs 2.10.4.3
host-dri _Iif~c 2.10.1
host_enable_aOlljebugmsgs 2.10.4.2
host_enet_if.c 2.10.2
host-flea-if.c 2.10.3
host-if buffer-imit 2.13.24.1
host-if debug 2.10.4.13
host-if-debug.c 2.10.4
host-if-debug-init 2.10.4.4.host -if -debug main-menu 2.10.4.10
host-if-debug menu 2.10.4.11
host-if-debug tick 2.10.4.12
host-if-disable_debugmsgs 2.10.4.9
hostjif-isplays-nabled-msgs 2.10.4.6
host-if -enable-debug-msgs 2.10.4.8
hostjinitpacket_sizes 2.13.24.2
host-list-msgs 2.10.4.7
host-mpvjif.c 2.10.5
host-scsi-if.c 2.10.6
host-socket_if.c 2.10.7
How This Document Is Organized 1.5
htof 2.9.4.7
hw-test.c 2.13.26
hxflt 2.9.4.4
id_4x3mtx 2.13.33.6
id~matfix 2.13.32.6

itialize 2.13.42.2
initialize-defaults 2.13.42.1
mnit-drl interface 2.10.1.4
init dtp-stacks 2.8.2.4.init-enet-interface 2.10.2.5

xi
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init~flea-interface 2.10.3.4
mnit-free.c 2.17.9
init-generic-im 2.13.22.1
init-mpvjinterface 2.10.5.4
init-ports; 2.18.31.1
init..prin-msg-array 2.12.19.2
init-scsi-interface 2.10.6.4
init-sim.c (init-simulation) 2.13.27
itisocket~interface, 2.10.7.4

init-stuff.c 2.2.9
init-subsys.parser 2.15.2.1
lexxc 2.15.1
linkvpt~c (vpt cnode-linkvpt) 2.17.10
loadmpv.c (mpvideojload) 2.11.3
load-dbase.c 2.13.28
load-esifa.c 2.13.29
load-modules 2.13.30.1
load-modules.c 2.13.30
local-terrain 2.13.31.1
local-terrain-cleanup 2.13.31.2
loc-ter.c 2.13.31
loc-ter-rmsg.c 2.12.1
ml__gunoverlay 2.13.25.1
m2.gun-overlay 2.13.25.2
main 2.18.32.1
main 2.1.1.1
main 2.1.3.1
make4x3 2.13.33.21
make-bbn.c 2.13.32
make-bbn-logo.c 2.9.16
make-cal-matrices 2.1.2.2
make_cal-overlay 2.1.2.1
make-caLpattems 2.1.2.3
make-ml-overlays 2.13.25.3
make-m2_overlays 2.13.25.4
make-p.nt 2.13.33.1
matrix2 2.13.33.11
mat-.adjugate 2.13.33.15
mat-copy 2.13.33.13
mat-determinant 2.13.33.18
mat-inverse 2.13.33.19
mat~mult 2.9.4.8
mat scale 2.13.33.17

xii
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.maLtranspose 2.13.33.16
mat~vec-mul 2.13.33.14
Memory Requirements 3.2
mem-check 2.17.22.2
menu-header 2.7.26.5
Message Processing (/cig/libsrc/libmsg) 2.12
mkcal.c 2.1.2
mkmtx-nt~c 2.13.33
model-demo.c 2.7.25
model-mtx.c 2.13.34
MPV Interface (/cig/libsrc/libmpvideo) 2.11
mpvideojboot 2.11.2.1
mnpvideoj..eflne-mode, 2.11.7.2
mpvideo-geLobject-addr 2.11.6.6
mpvideojlaser.c (mpvideo-laserjrequest-range) 2.11.4
mpvideo -ut.c (mpvideo_set-lut) 2.11.5
mpvideo -manxc 2.11.6
mpvideo-modexc 2.11.7
mpvideo-pass.-back.c 2.11.8
mpvideo-pass.-on.c 2.11.9
mpvideoprint.c 2.11.10

*mpvideo-query.c (mpvideo-numpaths) 2.11.11
mpvideojresponse.c 2.11.12
mpvideo -send-req 2.11.6.5
mpvideo-.setup 2.11.6.2
mpvideo-set-mode 2.11.7.1
mpvideo-set-video 2.11.6.1
mpvideo-sim-init 2.11.6.4
mpvideo-.stop 2.11.6.3
mpvmsgjfrom-buf-addr 2.11.1.7
mpvmsg-query-buf-addr 2.11.1.4
mpvmnsg-reply-.buf~addr 2.11.1.5
mpvmsgjto buf addr 2.11.1.6
msgjlrotation 2.12.18.8
msg..3rotations 2.12.18.9
msgscalibration-image.c 2.12.2
msg..cigstl.c 2.12.3
msgjlrl 1Lc (msgjirl L-pkt-size) 2.12.4
msg-effect~c (msg-show-effect) 2.12.5
msgsend 2.12.6.1
msgsend.c 2.12.6
msgjiprxyzs- matrix 2.12.18.5
msg~jaser.c (msgjaser-equest-range) 2.12.7
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msgjlaserjetun-c 2.12.8
msgjt...state.c (It -state) 2.12.9
msg...otherveh-state 2.12.16.1
msgpass..back.c 2.12. 10
msg.pass..on.c 2.12.11
msg...ppm.c 2.12.12
msg...ppmjlsplay..moe 2.12.12. 1
msg..ppmjlsplay-offset 2.12.12.2
msg...ppm...pixeljocation 2.12.12.3
msg...ppm...pixeLstate 2.12.12.4
msg...process-round48.c 2.12.13
msgjrot2x 1_matrix 2.12.18.3
msgjts4x3_matrix 2.12.18.4
msg..scale 2.12.18.7
msg...shell sort 2.10.4.1
msg-staticvehrem 2.12.16.3
msg...staticveh-state 2.12.16.2
msg-subsys~mode.c 2.12.14
msg..syseff.c 2.12.15
msg..translation 2.12.18.6
msg-veh-state.c 2.12.16
msg-vflags.c (msg..view flags) 2.12.17
msg..vewport-update 2.12.18.1
msg..yiew...magnification 2.12.18.2
msg...vport.c 2.12.18
MtxCPY 2.13.33.12
mtx_concat.c (concat-mtx) 2.17.11
mtx..dump.c 2.17.12
mtx non -perspective 2.17.13.1
mtx..perspective 2.17.13.2
mmx-.viewspacexc 2.17.13
multmatrix 2.13.32.5
mult_4x3mtx 2.13.33.9
mx2_error 2.13.35.5
mx2_error 2.18.34.5
mx2..hwcopy 2.13.35.6
mx2..hwcopy 2.18.34.6
mx2_hword.c 2.13.35
mx2_hword.c 2.18.34
mx2..open 2.13.35.1
mx2....pen 2.18.34.1
mx2.peek 2.13.35.3
mx2-peek 2.18.34.3

xiv
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mx2-push 2.13.35.2
*mx2-push 2.18.34.2

mx2 skip 2.13.35.4
mx2-skip 2.18.34.4
mx3_error 2.9.17.5
mx3-hwcopy 2.9.17.6
mx3_hword.c 2.9.17
mx3oppen 2.9.17.1
mx3-peek 2.9.17.3
mx3-push 2.9.17.2
mx3-skip 2.9.17.4
mx__error.c 2.4.4.1
mx-open.c 2.4.4.2
mx-peek.c 2.4.4.3
mx-push.c 2.4.4.4
mxskip.c 2.4.4.5
mx-wcopy.c 2.4.4.6
new-pos-onent 2.7.7.3
next-char 2.15.1.2
next-line 2.15.1.5
next_token 2.15.1.4.nmi-type.c 2.18.35
old mtx perspective 2.17.13.3
OpenDir 2.16.2.1
opendbase 2.13.36.1
open_dbase.c 2.13.36
open-ded.c 2.13.37
open-dril interface 2.10.1.1
opensenetjnterface 2.10.2. 1
open-fleajnterface 2.10.3.1
openmipv-interface 2.10.5.1
open-scsi -interface 2.10.6.1
open-socket-interface 2.10.7.1
otherveb-statexc 2.13.38
outahere 2.9.18.6
outdisplay 2.9.4.3
oval-rect.c (setupogval-rectangle) 2.2.10
overlay-.setup.c 2.5.7
parse-subsys,_file 2.15.2.2
path.c 2.17.14
path-init.c 2.17.15
path-query.c (vpt-path..query) 2.17.16.pix-mult 2.1.2.4

xv
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poll-readyxc 2.18.36
pollshutdown 2.1.1.2
poll-Shutdown 2.1.3.5
polv.c (setup-poly) 2.2.11
pool..get off_24 2.13.15.2
poolinit 2.13.15.1
pop-node 2.8.2.2
power 2.5.4.2
ppm...get-data 2.3.10.3
ppm-init 2.3.10.2
ppm-load 2.3.10.4
ppm-obj.c 2.3.10
ppm..setup 2.3.10.1
pretend-veh.c 2.13.39
print-msg.c 2.12.19
print msg..* 2.12.19.1
printcpdbase 2.13.12.4
process-2d-setup 2.7.2.14
process addjtrajjable 2.7.2.12
process-agl-setup 2.7.2.10
process,_anmmo_define 2.7.2.19
process a-msg 2.13.43.2
process,_chord 2.7.4.26
processsig.ctl 2.7.2.2
process configtreejiode 2.7.2.4
process-define-tx-mode 2.7.2.6
process-dri L-pkt-size 2.7.2.16
process file .sescriion 2.7.2.3

process-it-state 2.7.2.15
process -overlay-setup 2.7.2.7
process-ppm..4isplay-mode 2.7.2.20
process,..ppm-di splay-..offset 2.7.2.21
process...ppm...pixel-location 2.7.2.2 2
process...ppm....pixel-state 2.7.2.2 3
process-round 2.7.4.27
process-sio _close 2.7.2.17
process-sio-irnt 2.7.2.11
process-tf init_hdr 2.7.2.8
process _tf_init-.pt 2.7.2.9
process-tf state 2.7.2.18
process...trajs-ntry 2.7.2.13
process vflags.c 2.5.8
process viewport-state 2.7.2.5

xvi
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process..yppos.c 2.5.9.proc-cmnd.c (processscommand) 2.2.12
prtackerr 2.11.2.3
prtmsgerr 2.11.2.2
prtstaterr 2.11.2.4
pit~mtx 2.13.32.1
prxbranch 2.17.23.2
pr_matrix 2.17.23.3
push-node 2.8.2.1
put-in--hdr 2.7.4.23
ps_ onfigtree_node 2.17.20.2
p-overlay-.setup 2.17.20.4
p-terrrain~feedback 2.17.20.6
p..yiewport-state 2.17.20.3
r4mat-dumnp 2.17.12.1
r8mat-dump, 2.17.12.2
rcfuncs.c 2.8.5
rcl-command 2.8.5.11
rcl-component 2.8.5.12
rcLdata 2.8.5.13
rcl-init-adrs 2.8.5.6

*rcl -iit-stack 2.8.5.1
rcl_lblcmd 2.8.5.10
rcLpatch-adrs 2.8.5.4
rcl-pop, 2.8.5.3
rcl-push 2.8.5.2
rcl-rtn-adrs 2.8.5.7
rcl set cntlbl 2.8.5.9
rcl-setsjrrptr 2.8.5.5
rcl-set-label 2.8.5.8
rcl-set-modloc 2.9.10.2
rcl-stuff-data 2.8.5.14
ReadDir 2.16.2.2
read-a~keyword 2.7.2.24
read-evc-control 2.13.46.7
Real-Time Processing (/cig/libsrc/librtt) 2.13
red-clock 2.18.32.4
remove-comment-lines 2.7.2.26
remove-white..space 2.7.2.25
replacejnod 2.9.18.1
replacemod.c 2.9.18
Resource Utilization 3Orestart-clock 2.18.32.3

xvii
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restorecur 2.16.7.8
return_aam_ptr 2.5.1.2
md 2.13.9.8
rotatex 2.13.32.2
rotate_x_nt 2.13.33.2
rotate-y 2.13.32.3
rotate-yjnt 2.13.33.3
rotatez 2.13.32.4
rotate z nt 2.13.33.4
rowcolrd.c 2.13.40
rowcolrd_1 2.13.40.1
rowcolrd_ 1cleanup 2.13.40.6
rowcol rd_2 2.13.40.2
rowcol rd2.cleanup 2.13.40.7
rowcol rd_3 2.13.40.3
rowcol rd_3scleanup 2.13.40.8
rowcol rd_4 2.13.40.4
rowcol rd4cleanup 2.13.40.9
rtnentrypt 2.11.1.3
RTSW Software Structure 1.3
rtt.c 2.1.3
rtt-init.c 2.13.42
rttshutdown 2.1.3.4
rtLaccept 2.13.41.3
rt_mailbox.c 2.13.41
rt-pend 2.13.41.1
rtpost 2.13.41.2
savecur 2.16.7.7
scalemtx 2.13.33.7
scannumber 2.15.1.3
scratchflea 2.7.5.9
scroll-reg 2.16.7.9
sendammo_define 2.7.4.32
senddata 2.16.5.3
send-gun overlay 2.7.4.31
Serial Device Input/Output (/cig/libsrc/libsio) 2.14
setup-p-terrain-feedback 2.17.20.5
set_3dlut_name 2.15.2.13
setcolorconfigjname 2.15.2.16
set-command_2d 2.7.8.2
setdatabase name 2.15.2.10
setdata_2d name 2.15.2.14
setdedname 2.15.2.11
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set.-.entry-pt 2.11.1.2.set-esifa~name 2.15.2.15
set-final_lut_name 2.15.2.12
set-leds 2.13.46.3
set-lut 2.13.9.7
set-token~file 2.15.1.1
se-clock 2.18.32.5
sgr 2.16.7.2
.;hotjeport.c 2.4.3.12
show_effect..msg.c 2.12.20
simulation 2.13.43.1
Simulation Host 1.1.1
simulationxc 2.13.43
Simulator 1.1
simjbal-agLwanted 2.13.4.5
sun-balframe-rate 2.13.4.3
sun_bal-init 2.13.4.1
sim-bal-process.msg 2.13.4.6
simibalprocess,_tracer 2.13.4.7
simnbalreqptnfo 2.13.4.4
sun-bal-reset 2.13.4.12
sim-bal -round_fired 2.13.4.9
sim-bal-start 2.13.4.2
sun-bal -static-add 2.13.4.10
sun-bal-static-rem 2.13.4.11
sun-bal-tf-veh-update 2.13.4.13
simjaltraj__chord 2.13.4.8
single-lite 2.9.18.2
sioxc 2.1 ..1I
sio-close 2.14.1.3
siojmit 2.14.1.1
sio-tick 2.14.1.4
sio-write 2.14.1.2
slave cg-.enet-sync 2.10.2.4
sload 2.16.5.1
sload.c 2.16.5
spur-imt 2.18.2.2
Stand-Alone Host Emulator (/cig/libsrc/libflea) 2.7
staticveh-remove.c 2.13.44
staticveh-state.c 2.13.45
status-mpideo-pint 2.11.10.1
stdopen.c 2.16.6Ostrcat 2.18.22.3

xix
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strcpy 2.18.22.2
string.c (setupjlefne-string) 2.2.13
strlen 2.18.22.4
subsysscfg-parse.c 2.15.2
swallow-token 2.15.1.6
swap~jaxis 2.13.33.5
syserr 2.13.43.3
System Utilities (Jcigllibsrc/libutil) 2.16
system~aaniinit 2.5.1.3
sys _controlxc 2.13.46
sys_control-init 2.13.46.1
sys~frame_rate 2.13.46.2
sys-master -sync 2.13.46.5
sys-slave-sync 2.13.46.4
s.-step 2.9.15.4
Task Initialization (/cig/gtbinsrc) 2.1
test-commands.c 2.9.19
test..gsp.c 2.18.37
text.c (setup- text) 2.2.14
tick 2.7.26.2
tick.c 2.7.26
tick-init 2.7.26.1
tick-main-menu 2.7.26.4
tick-ppin 2.7.27.1
tick-ppm.c 2.7.27
tick-ppm-menu 2.7.27.2
tickppmjnenu-header 2.7.27.3
tick-ppmrLupdate-info 2.7.2 7.4
tick-script 2.7.28.1
tickscript~c 2.7.28
tic-scripLmain_menu 2.7.28.2
togglejnpvideo-print 2.11.10.2
Token Processing (/cig/libsrcllibtoken) 2.15
translate 2.13.33.8
tray-tree.c 2.17.17
triple-lite 2.9.18.4
tst-edebug.c 2.17.18
tst-.equery 2.17.19.1
tst...equery.c 2.17.19
tst-ereadconfig 2.17.20.1
tst_ereadconfig.c 2.17.20
tst..eupdate.c 2.17.2 1
tst-tree 2.17.22.1

xx



BBN Systems and Technologies GT100 RTSW CSCI

tst-tree.c 2.17.22. tst-treetrae 2.17.23.1
tst-treetrace.c 2.17.23
update_2d.c 2.7.29
update-agpt_2d.c 2.7.30
update-dyn-demo 2.7.7.4
update..mag 2.7.8.3
update-menu-header 2.7.26.6
update-mtx.c (vpt-update-mtx) 2.17.29
update-rot.c (vpt-update rot) 2.17.30
update-.subsys mode 2.7.8.4
update-vpt 2.7.8.5
upd-add-static-veh 2.7.4.9
upd-autojlire 2.7.4.7
upd-chord-fired 2.7.4.6
upd-clouds .2.7.4.14

upd-count-hits.per -nin 2.7.4.11
upc-dynamnic-matrix 2.7.4.3
upd-flea vehicles 2.7.4.24
upd-it~state 2.7.4.A0
upd~matrix -values 2.7.4.1Oupd-ppm 2.7.18.1
upd-rem-static-veh 2.7.4.8
upd-req..agl 2.7.4.15
upd-reqjlrange 2.7.4.17
upd-req-point 2.7.4.16

-;rjotation -values 2.7.4.2
upd-round fired 2.7.4.5
upd-send-dynamic 2.7.4.10
upd-send-stop 2.7.4.21
upd-show eff 2.7.4.13
upd-sio-write 2.7.4.29
upd-subsys,-mode 2.7.4.19
upd-viewport-up 2.7.4.20
upd-viewjflags 2.7.4.4
upd..iew-mag 2.7.4.18
upd-view mode 2.7.4.12
upstart 2.13.47.1
upstart.c 2.13.47
upstart-cleanup 2.13.47.2
User Interface Mode (/cig/libsrcflibgossip) 2.9
u-brmask.c (vptupdate-brmask) 2.17.24

* u-comp..2d.c (compile-2d) 2.2.15
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u..getm_2d.c (get-msg-2d) 2.2.16
u-link_2d.c (linkup) 2.2.17
u-main2x~c (main) 2.2.18
u-path.c (t-updateone-path) 2.17.25
u_rotatons.c 2.17.26
U-Viewport.c 2.17.27
u-xfrm.c 2.17.28
vasi lite 2.9.18.5
vec_mnat-miii 2.13.33.20
Viewport Configuration (/cig/Iibsrcllibvpt) 2.17
vptq-activept 2.17.19.6
vptq-irvals 2.17.19.5
vptqsnout 2.17.19.9
vptqscnptrs 2.17.19.4
vptq-dynmtx 2.17.19.8
vptq-.grout 2.17.19.11
vptqgrptrs 2.17.19.2
vptq~vpout 2.17.19.10
vptq...vpptrs 2.17.19.3
vptq..yptbrout 2.17.19.7
vptscnode-qroot 2.17.5.2
vptsnode-.query 2.17.5.1
vpt_cnode_set_bchild 2.17.2.1
vpt_cnode-set-branch 2.17.6.1
vpt~cnode_set-matrix 2.17.6.2
vpt_cnode-set-stdchild 2.17.2.2
vpt...get.c (vpt..ypt-get) 2.17.3 1
vpt_mnit-mode-off 2.17.1.8
vpt_init-mode-on 2.17.1.7
vpt-path..get 2.17.15.1
vpt-path init 2.17.15.2
vpt-path-.process 2.17.14.1
vpt-path-setup 2.17.15.3
vpt-path-update 2.17.14.2
vpt-.process.c (vpt-vpt-process) 2.17.32
vpt..query.c (vpt-ypt-.query) 2.17.33
vpt~root_init 2.17.9.1
vpt-set.c (vpt-vptset) 2.17.34
vptree-free 2.17.9.3
vpt-tree-imit 2.17.9.2
vpt-update.c 2.17.35
vpt-update-2x I heading 2.17.26.1
vpt-update-2x I -pitch 2.17.26.2
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Ovptupdate_.2x1Iroll 2.17.26.3
vpLupdate30_matrix 2.17.28.2
vptupdateAx3_matrix 2.17.28.1

tupdae.al 2.17.27.7
vpLupdate-fov 2.17.27.1
vpt-update-j..ov~lod 2.17.27.2
vpt-update..heading 2.17.26.4
vpt-update-hpr 2.17.26.7
vpt...update-.hprxyzs 2.17.28.3
vpt...updatejlodrn 2.17.27.3
vpLupdatenear'lane 2.17.27.4
vpt-update..pitch 2.17.26.5
vpLupdate-rez 2.17.27.5
vpt-update-roll 2.17.26.6
vpt..update...scale 2.17.28.4
vpt-update -ranslation 2.17.28.5
vpt..update..yiew range 2.17.27.6
vtlOO.c 2.16.7
whatdirptr 2.13.30.4
what-node-on-stack 2.8.2.3
window.c (setup-defme-window) 2.2.19.write-evc-control 2.13.46.8
write-evc-frame 2.13.46.9
sopyjeconfigurable -yiewports,-section 2.12.6.13
-database_disable 2.12.6.10

jldisplay-lights 2.12.6.3
-downcount-effects 2.12.6.2
-handle-pointjights 2.12.6.11
-handle-equest -local -terrain 2.12.6.9
-move-load-module -stpto-quad-buffer 2.12.6.4
-pend-onjframeinterrupt 2.12.6.6
-process-agLyl 2.12.6.7
reset-nmodel..pointers 2.12.6.12
-rowcol-rd 2.13.40.5
rowcol_rd__leanup 2.13.40.10

.. set~upobr_next_frame 2.12.6.8

...update-second acive-area-memory 2.12.6.5
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