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[ 1 ScopE

\ 1.1 Identification

b This BBN Software Design Document describes the SINCGARS radio simulation
Computer Software Configuration Item (CSCI) for the SIMNET M1 tank simulator, as
composed of Computer Software Components (CSCs) and Computer Software Units
(CSUs).

1.2 System Overview

SIMNET is an advanced research project sponsored by the Defense Advanced Research
Projects Agency (DARPA) in partnership with the United States Army. Currently in its
sixth year, the goal of the program is to develop the technology to build a large-scale
network of interactive combat simulators. This simulated battlefield will provide, for the
first time, an opportunity for fully-manned platoon-, company-, and battalion—level units
to fight force~on—force engagements against an opposing unit of similar composition.
Furthermore, it does so in the context of a joint, combined arms environment with the
complete range of command and control and combat service sapport elements essential to
actual military operations. All of the elements that can affect the outcome of a battle are
represented in this engagement, with victory likely to go to that unit which is able to plan,
orchestrate, and execute its combined—arms battle operations better than its opponent.
Whatever the outcome, combat units will benefit from this opportunity to practice
collective, combined-arms, joint war fighting skills at a fraction of the cost of an
equivalent exercise in the field.

While simulators to date have been shown to be effective for training specific military
skills, their high costs have made it impossible to buy enough simulators to fully train the
force. Further, because of the absence of a technology to link them together, they have
not been a factor in collective, combined-arms, joint training. SIMNET addresses both of
these problems by aiming its research at three high—payoff areas:

+ Better and cheaper collective training for combined-arms, joint war fighting skills

+ A testbed for doctrine and tactics development and assessment in a full combined-
arms joint setting

+ A “simulate before you build” development model

These payoffs are achievable because of recent breakthroughs in several core
technologies that have been applied to the SIMNET program:

« High speed microprocessors

+ Parallel and distributed multiprocessing
+ Local area and long haul networking

¢ Hybrid depth buffer graphics

+ Special effects technology

« Unique fabrication techniques

©1991 Bolt Beranek and Newman Inc. 1
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These technologies, applied in the context of selective fidelity and rapid prototyping
design philosophies, have enabled SIMNET development to proceed at an unprecedented
pace, resulting in the fielding of the first production units at Fort Knox, Kentucky, just
three years into the development cycle.

In addition to the basic training applications, work is underway to apply SIMNET
technology in the area of combat development to aid in the definition and acquisition of
weapon systems. This is made possible because of the low cost of the simulators, the
ease with which they can be modified, and the ability tc network them to test the
employment of a proposed weapon system in the tactical context in which it will be used,
i.e., within the context of the combined arms setting.

Work on SIMNET is being carried out by co—contractors Bolt Beranek and Newman Inc.
(BBN) and Perceptronics, Inc. Perceptronics is responsible for training analysis, overall
system specification, and the physical simulators, and BBN is responsible for the data
communication and computer—based distributed simulation and the computer image
generation (CI(G) subsystems. The project is a total team effort.

DARPA is the DoD agency chartered with advancing the state of the art in military
technology by sponsoring innovative, high-risk/high—payoff research and development.
1.3 Documentation Overview

1.3.1  Purpose

This document is a representation of the software system, and is created to facilitate
analysis, planning, implementation, and decision making. Itis also used as the primary
medium for communicating software design information.

The BBN Software Design Document is used by the customer to understand the detailed
design of the CSCL

1.3.2  Contents

The contents of this document include the CSCI's detailed design,and data structures.

2 REFERENCED DOCUMENTS

There are no applicable documents.

2 ©1991 Bolt Beranek and Newman Inc.
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8 PRELIMINARY DESIGN
The following describes the preliminary design for the SINCGARS CSCL

3.1 CSCI Overview

The SINCGARS radio simulator and radio interface unit (RIU) simulate the RT-1523
SINCGARS radio, either in manpack or vehicle-borne configuration. The system can
reproduce the attenuation of a radio signal due to distance and intervening terrain, the
effects of transmitter and receiver characteristics, radio interference and jamming, and
detectability of emissions and source. They permit communication of both voice and data
This paragraph identifies and describes the role of this CSCI within the system to which
this document applies. Figure 3.1-1 is a system architecture diagram of the relationships
between this CSCI and the other system Cls. The data being passed in figure 3.1-1 is
defined in the NAME CSCI Data Dicticnary (Appendix A). The following identifies and
states the purpose of each external interface of this CSCI:

a. RIU Interface. The purpose of this interface is to resolve conflicts between voice
and data transmission, to queue recuests for transmission and reception on behalf
of the IVIS simulation, and to handle overrides of queuing by a human operator.

It transmits and received IVIS simulator messages over the simulation Ethernet. It
fragments these messages for transmission over the simulated radio channel,

recomposing them on the receiving end.

b. SINCGARS Interface. The purpose of this interface is to transmit and receive
voice and data from other radios and CHS equipment in the system, both real and
simulated. It provides support for two different hardware interfaces. One
interface allows connection of the simulated SINCGARS radio via an
AUD/DATA connector to CHS hardware, specifically, an APIU. The other
interface allows connection of the simulated SINCGARS radio via an RXMT
(retransmit) connector to a real SINCGARS radio. Both connectors accept
bitstreams at MIL-STD-188 levels.

Figure 3.1-1 is a system architecture diagram of the relationships between the
SINCGARS radio simulator and RIU and the other system ClIs of the communications
simulation.

©1991 Bolt Beranek and Newman Inc. 3
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TCU
VIS APIU
AUD/DATA
RIU SINCGARS RXMT SINCGARS

D simulation

l:l CHS hardware

Figure 3.1-1 System Architecture of Relationships Between SINCGARS CSCI and

3.1.1

the other Cls

CSCI Architecture

SINCGARS provides the following functions:

L 4

maintenance of signal attenuation

maintenance of vehicle, transmitter, and radio state information
simulation of signal reception and output

response to front panel and keyboard input

response to voice input and simulation of signal transmission
maintenance of interface to radio interface unit (RIU) simulation
reporting of radio state information

checking and resetting hardware interfaces

©1991 Bolt Beranek and Newman Inc.
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Figure 3.1-2 illustrates the top-level architecture.

3.1.3

3.1.3

3.2

SINCGARS

maintenance of signal attenuation

maintenance of vehicle, transmitter, and
radio state information

simulation of signal reception and output

response to front panel and keyboard input

response to voice input and simulation of
signal transmission

maintenance of interface to radio interface
unit {RIU) simulation

reporting of radio state information

checking and resetting hardware interfaces

Figure 3.1.1-1 SINCGARS Functions

System States and Modes

Not Applicable

Memory and Processing Time Allocation

Not Applicable

CSCI Design Description

The following provides a design description of each CSC of this CSCIL.

When not performing this interrupt-based processing, the host process is cycling through

the function described in section 3.2.1.

©1991 Bolt Beranek and Newman Inc.
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Upon receiving an interrupt marking the start of a new tick, the host process performs the
functions described in sections 3.2.2to 3.2.8.

3.2.1  Maintenance of signal attenuation

The host process maintains current estimates of signal attenuation over each path, from
every transmitter to each receiver it simulates. It recomputes signal attenuation for the
paths between selected pairs of transmitters and receivers.

3.2.2 Maintenance of vehicle, transmitter, and radio state information

The host process maintains the state of each radio it simulates, knowledge of the vehicles
within which those radios reside, and knowledge of what transmitters exist, where those
transmitters are located in the simulated world, and what each transmitter’s characteristics
are.

3.2.3  Simulation of signal reception and output

The host process accepts signal PDUs from the network (and from the host’s own
transmitters), simulates signal detection and capture by each receiver, and supplies
digitized speech signals to the voice I/O subsystem for output.

It checks for and processes any PDUs received from the network. For certain PDUs it

updates its knowledge of simulated vehicles, transmitters, or the state of its own radios.
The contents of signal PDUs bearing radio signal information may be passed to one or

more specch 1/O channels.

3.2.4  Response to front panel and keyboard input

The host process responds to inputs from radio front panel switches and keypads and
updates the displays and internal radio state informatira accordingly;

Occasionally it determines whether any input has been received from a radio front panel.
In response to such input, it determines that radio’s new state, and perhaps outputs a new
string of characters for display on the radio’s front panel.

It checks for any terminal keyboard input. The terminal used to start the host process
may be used to issue commands to it during its execution. These commands are meant
primarily for debugging.

3.2.5  Response to voice input and simulation of signal transmission

The host process accepts digitized speech signals from the voice I/O subsystem and issue:.
signal and intercom PDUs containing the signals;

6 ©1991 Bolt Beranek and Newman Inc.
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3.2.6 Maintenance of interface to radio interface unit simulation

The host process supports an interface to the radio interface unit (RIU) simulation which
allows each simulaied RIU to sense channel activity, transmit data, and receive data.

It performs any periodic processing required for the simulation of RIUs.

3.2.7  Reporting of radio state information

The host process periodically sc s PDUs that report the state of its radio transmitters and
receivers.

3.2.8  Checking and resetting hardware interfaces

The hest process checks that various hardware interfaces are responsive and resets those
that are not.

4 DETAILED DESIGN

The following provides detailed design information for this CSCI.

4.1 CSCs

The foliowing figures describe the relationships between the CSUs of each CSC.

Irp [—®| maintenance of signal attenuation

Figure 4.1-1 Maintenance of signal attenuation

vinfo state

v

maintenance of vehicle, transmitter, and
radio state information

Figure 4.1-2 Maintenance of vehicle, transmitter and radio state information

©1991 Bolt Beranek and Newman Inc. 7
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Irp

Y

network

Y

simulation of signal reception and output

Figure 4.1-3 ‘Simulation of signal reception and output

contint
controls
fpt
main
motifp
panelint
radioidc
radiomem
Y YVYVY Y ¥ Y

response to front panel and keyboard input

Figure 4.1-4 Response to front panel and keyboard input

network simvads

Y Y

response to voice input and simulation of
signal transmission

Figure 4.1-5 Response to voice input and simulation of signal transmission

8 ©1991 Bolt Beranek and Newman Inc.
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erf riu buf riu riu tmr

i v v v

maintenance of interface to radio interface
unit (RIU) simulation

Figure 4.1-6 Maintenance of interface to RIU simulation

main state tables | | timing

y v v ¥

reporting of radio state information

Figure 4.1-7 Reporting of radio state information

contint

4

checking and resetting hardware interfaces

Figure 4.1-8 Checking and resetting hardware interfaces

4.1.1 Contint CSU
The Contint CSU performs controls initialization and maps the front panel controls to
their corresponding functions (described in 4.1.2, “Controls CSU.”
4.1.1.1 Coentint CSU Design Specification/Constraints
Function Definition: controls_init
Call: cnt_init ("/simnet/data/sincgars/radio_dev.def")

Function Definition: controls_simul
Call: cnt_simul

Function Definition: controls_exit
Call: cnt_exit

©1991 Bolt Beranek and Newman Inc. 9
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Function Definition:

Return:

Function Definition:

Call:

Function Definition;

Call:

Function Definition:

Call:

Function Definition:

Call;

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Ceall:

Function Definition;

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition;

Call:

Function Definition:

Call:

Function Definition:

Call:

controls_power_status

(1

chan_cue_0
channel_control(0,CUE)

chan_maui_0
channel_control(0,MAN)

chan_1_0
channel_control(0,1)

chan_2_0
channel_control(0,2)

chan_3 0
channel_control(0,3)

chan_4 0
channel_control(0,4)

chan_5_0
channel_control(0,5)

chan_6_0
channel_control(0,6)

mode_sc_0
mode_control(0,SC)

mode_fh_0
mode_control(0,FH)

modem_fh_m_0
mode_control(0,FH_M)

fctn_stby_0
fctn_control(0,STBY)

fctn_tst_0
fctn_control(0,TST)

fctn_1d_O
fctn_control(0,LLD)

fctn_sq_on_0
fctn_control(0,SQ_ON)

fetn_sq_off_0
fctn_control(0,SQ_OFF)

fetn_rxnt 0
fctn_control(0,RXMT)
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fctn_rem_ O
fctn_control(0,REM)

fctn_z_fh_ O
fetn_control(0,Z_FH)

fctn_off 0
fctn_control(0,FCTN_OFF)

comsec_pt_0
comsec_control(0,PT)

comsec_ct_0
comsec_control(0,CT)

comsec_td_0
comsec_control(0,TD)

comsec_rv_0
comsec_control(O,RV)

comsec_z_0
comsec_control(0,COM_Z)

rf_pwr_lo_0
pwr_control(0,PWR_LO)

rf_pwr_m_0
pwr_control(0,PWR_M)

rf_pwr_hi_0
pwr_control(0,PWR_HI)

rf_pwr_pa_0
pwr_control(0,PWR_PA)

comm_talk_a_0
talk_control(0,positionCommander,A)

comm_talk_b_0
talk_control(0,positionCommander,B)

comm_talk_int_0
talk_control(0,positionCommander,INT)

loader_talk_a_0
talk_control(0,positionLoader,A)

loader_talk_b_0
talk_control(0,positionLoader,B)

loader_talk_int_0
talk_control(0,positionLoader,INT)
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driver talk_a_0
talk_control(0,positionDriver,A)

driver_talk_b_0
talk_control(0,positionDriver,B)

driver_talk_int_0O
talk_control(0,positionDriver,INT)

gunner_talk_a_0
talk_control(0,positionGunner,A)

gunner_talk_b_0
talk_control(0,positionGunner,B)

gunner_talk_int_0
talk_control(0,positionGunner,INT)

chan_cue_1
channel_control(1,CUE)

chan_man_1
channel_control(1,MAN)

chan_1_1
channel_control(1,1)

chan_2_1
channel_control(1,2)

chan_3_1
channel_control(1,3)

chan_4_1
channel_control(1,4)

chan_5_1
channel_control(1,5)

chan_6_1
channel_control(1,6)

mode_sc_1
mode_control(1,SC)

mode_fh_1
mode_control(1,FH)

modem_fh_m_1
mode_control(1,FH_M)

fctn_stby_1
fctn_control(1,STBY)
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fetn_tst_1
fctn_control(1,TST)

fctn_l1d_1
fctn_control(1,LD)

fctn_sq_on_1
fcin_control(1,SQ_ON)

fctn_sq_off_1
fctn_control(1,SQ_OFF)

fetn_rxnt_1
fctn_control(1,RXMT)

fctn_rem_1
fctn_control(1,REM)

fctn_z_fh_1
fctn_control(1,Z_FH)

fctn_off 1
fctn_control(1,FCTN_OFF)

comsec_pt_1
comsec_control(1,PT)

comsec_ct_1
comsec_control(1,CT)

comsec_td_1
comsec_control(1,TD)

comsec_rv_1
comsec_control(1,RV)

comsec_z_1
comsec_control(1,COM_Z)

f_pwr_lo_1
pwr_control(1,PWR_LO)

rf_pwr_m_1
pwr_control(1,PWR_M)

rf_pwr_hi_1
pwr_control(1,PWR_HI)

rf_pwr_pa_l
pwr_control(1,PWR_PA)

comm_talk_a_1

talk_control(1,positionCommander,A)
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comm_talk_b_1
talk_control(1,positionCommander,B)

comm_talk_int_1
talk_control(1,positionCommander,INT)

loader_talk_a_1
talk_control(1,positionLoader,A)

loader_talk_b_1
talk_control(1,positionLoader,B)

loader_talk_int_1
talk_control(1,positionLoader,INT)

driver_talk_a_1
talk_control(1,positionDriver,A)

driver_talk_b_1
talk_control(1,positionDriver,B)

driver_talk_int_1
talk_control(1,positionDriver,INT)

gunner_talk_a_1
talk_control(1,positionGunner,A)

gunner_talk_b_1
talk_control(1,positionGunner,B)

gunner_talk_int_1
talk_control(1,positionGunner,INT)
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chan_man_2
channel_control(2, MAN)

chan_1_2
channel_control(2,1)

chan_2_2
channel_control(2,2)

chan_3_2
channel_control(2,3)

chan_4_2
channel_control(2,4)

chan_5_2
channel_control(2,5)
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chan_6_2
channel_control(2,6)

mode_sc_2
mode_control(2,SC)

mode_fh_2
mode_control(2,FH)

modem_fh_m_2
mode_control(2,FH_M)

fctn_stby_2
fctn_control(2,STBY)

fotn_tst_2
fctn_control(2,TST)

fetn_l1d_2
fctn_control(2,LD)

fctn_sq_on_2
fctn_control(2,SQ_ON)

fctn_sq_off 2
fctn_control(2,SQ_OFF)

fctn_rxnt_2
fctn_control(2,RXMT)

fctn_rem_2
fctn_control(2,REM)

fctn_z_fh_2
fctn_control(2,Z_FH)

fctn_off 2

fctn_control(2,FCTN_OFF)

comsec_pt_2
comsec_control(2,PT)

comsec_ct_2
comsec_control(2,CT)

comsec_td_2
comsec_control(2,TD)

comsec_rv_2
comsec_control(2,RV)

comsec_z_2

comsec_control(2,COM_Z)
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rf_pwr_lo_2
pwr_control(2,PWR_LO)

f_pwr_m_2
pwr_control(2,PWR_M)

rf_pwr_hi_2
pwr_control(2,PWR_HI)

rf_pwr_pa_2
pwr_control(2,PWR_PA)

comm_talk_a_2
talk_control(2,positionCommander,A)

comm_talk_b_2
talk_control(2,positionCommander,B)

comm_talk_int_2
talk_control(2,positionCommander,INT)

loader_talk_a_2
tallz_control(2,positionLoader,A)

loader_talk_b_2
talk_control(2,positionLoader,B)

loader_talk_int_2
talk_control(2,positionLoader,INT)

driver_talk_a_2
talk_control(2,positionDriver,A)

driver_talk_b_2
talk_control(2,positionDriver,B)

driver_talk_int_2
talk_control(2,positionDriver,INT)

gunner_talk_a_2
talk_control(2,positionGunner,A)

gunner_talk_b_2
talk_control(2,positionGunner,B)

gunner_talk_int_2
talk_control(2,positionGunner,INT)

chan_cue_3
channel_control(3,CUE)

chan_man_3
channel_control(3,MAN)
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chan_1_3
channel_control(3,1)

chan_2_3
channel_control(3,2)

chan_3_3
channel_control(3,3)

chan_4_3
channel_control(3,4)

chan_5_3
channel_control(3,5)

chan_6_3
channel_control(3,6)

mode_sc_3
mode_control(3,SC)

mode_fh_3
mode_control(3,FH)

modem_fh_m_3
mode_control(3,FH_M)

fctn_stby_3
fctn_control(3,STBY)

fetn_tst_3
fctn_control(3,TST)

fctn_1d_3
fctn_control(3,LD)

fctn_sq_on_3
fctn_control(3,SQ_ON)

fctn_sq_off_3
fctn_control(3,SQ_OFF)

fctn_rxnt_3
fctn_control(3,RXMT)

fctn_rem_3
fctn_control(3,REM)

fctn_z_fh_3
fctn_control(3,Z_FH)
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fctn_control(3,FCTN_OFF)
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comsec_pt_3
comsec_control(3,PT)

comscc_ct_3
comsec_control(3,CT)

comsec_td_3
comsec_control(3,TD)

comsec_rv_3
comsec_control(3,RV)

comsec_z_3
comsec_control(3,COM_2Z)

f_pwr_._3

pwr_conrol(3,PWR_LO)

rf_pwr_m_3
pwr_control(3,PWR_M)

rf_pwr_hi_3
pwr_control(3,PWR_HI)

rf_pwr_pa_3

pwr_control(3,PWR_PA)

comm_talk_a_3
talk_control(3,positionCommander,A)

comm_talk_b_3
talk_control(3,positionCommander,B)

comm_talk_int_3
talk_control(3,positionCommander,INT)

loader_talk_a_3
talk_control(3,positionLoader,A)

loader_talk_b_3
talk_control(3,positionLoader,B)

loader_talk_int_3
talk_control(3,positionLoader,INT)

driver_talk_a_3
talk_control(3,positionDriver,A)

driver_talk_b_3
talk_control(3,positionDriver,B)

driver_talk_int_3
talk_control(3,positionDriver,INT)
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gunner_talk_a_3
talk_control(3,positionGunner,A)

gunner_talk_b_3
talk_control(3,positionGunner,B)

gunner_talk_int_3
talk_control(3,positionGunner,INT)

chan_cue_4
channel_control(4,CUE)

chan_man_4
channel_control(4, MAN)

chan_1_4
channel_control(4,1)

chan_2 4
channel_control(4,2)

chan_3 4
channel_control(4,3)

chan_4_4
channel_control(4,4)

chan_5_4
channel_control(4,5)

chan_6_4
channel_control(4,6)

mode_sc_4
mode_control(4,SC)

mode_fh_4
mode_control(4,FH)

modem_fh_m_4
mode_control(4,FH_M)

fctn_stby_4
fctn_control(4,STBY)

fetn_tst_4
fctn_control(4,TST)

fctn_ld_4
fcin_control(4,LD)

fctn_sq_on_4
fctn_control(4,SQ_ON)
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fctn_sq_off_4
fctn_control(4,SQ_OFF)

fctn_rxnt_4
fctn_control(4,RXMT)

fctn_rem_4
fctn_control(4,REM)

fctn_z_fh_4

fctn_control(4,Z_FH)

fctn_off_4
fctn_control(4,FCTN_OFF)

comsec_pt_4
comsec_control(4,PT)

comsec_ct_4
comsec_control(4,CT)

comsec_td_4
comsec_control(4,TD)

comsec_rv_4
comsec_control(4,RV)

comsec_z_4
comsec_control(4,COM_Z)

rf_pwr_lo_4
pwr_control(4, PWR_LO)

rf_pwr_m_4
pwr_control(4,PWR_M)

rf_pwr_hi_4

pwr_control(4,PWR_HI)

rf_pwr_pa_4
pwr_control(4,PWR_PA)

comm talk_a_4
talk_control(4,positionCommander,A)

comm_talk_b_4
talk_control(4,positionCommander,B)

comm_talk_int_4
talk_control(4,positionCommander,INT)

loader_talk_a_4
talk_control(4,positionLoader,A)
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loader_talk_b_4
talk_control(4,positionLoader,B)

loader_talk_int_4
talk_control(4,positionLoader,INT)

driver_talk_a_4
talk_control(4,positionDriver,A)

driver_talk_b_4
talk_control(4,positionDriver,B)

driver_talk_int_4
talk_control(4,positionDriver,INT)

gunner_talk_a_4
talk_control(4,positionGunner,A)

gunner_talk_b_4
talk_control(4,positionGunner,B)

gunner_talk_int_4
talk_control(4,positionGunner,INT)

chan_cue_5
channel_control(5,CUE)

chan_man_35
chann=l_control(5,MAN)

chan_1_35
channel_control(5,1)

chan_2_5
channel_control(5,2)

chan_3_5
channel_control(5,3)

chan_4_5
channel_control(5,4)

chan_5_5
channel_control(5,5)

chan_6_5
channel_control(5,6)

mode_sc_5
mode_control(5,SC)

mode_fh_5
mode_control(5,FH)
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modem_fh_m_5
mode_control(5,FH_M)

fctn_stby_5
fctn_control(5,STBY)

fctn_tst_5
fctn_control(5,TST)

fetn_1d_35
fctn_control(5,LD)

fctn_sq_on_5
fctn_control(5,SQ_ON)

fctn_sq_off_5
fctn_control(5,SQ_OFF)

fctn_rxnt_5
fctn_control(5,RXMT)

fctn_rem_5
fctn_control(5,REM)

fctn_z_fh_5
fctn_control(5,Z_FH)

fctn_off 5
fctn_control(5,FCTN_OFF)

comsec_pt_5S
comsec_control(5,PT)

comsec_ct_5
comsec_control(5,CT)

comsec_td_5
comsec_control(5,TD)

comsec_rv_5
comsec_control(5,RV)

comsec_z_5
comsec_control(5,COM_Z)

rf_pwr_lo_5
pwr_control(5,PWR_LO)

rf_pwr_m_5
pwr_control(5,PWR_M)

rf_pwr_hi_5
pwr_control(5,PWR_HI)
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f_pwr_pa_$5
pwr_control(5,PWR_PA)

comm_talk_a_5
talk_control(5,positionCommander,A)

comm_talk_b_5
talk_control(5,positionCoinmander,B)

comm_talk_int_5
talk_control(5,positionComimander,INT)

loader_talk_a_5
talk_control(5,positionLoader,A)

loader_talk_b_5
talk_control(5,positionLoader,B)

loader_talk_int_5
talk_control(5,positionLoader,INT)

driver_talk_a_5
talk_control(5,positionDriver,A)

driver_talk_b_5
talk_control(5,positionDriver,B)

driver_talk_int_5
talk_control(5,positionDriver,INT)

gunner_talk_a_5
talk_control(5,positionGunner,A)

gunner_talk_b_5
talk_control(5,positionGunner,B)

gunner_talk_int_5
talk_control(5,positionGunner,INT)

chan_cue_6
channel_control(6,CUE)

chan_man_6
channel_control(6, MAN)

chan_1_6
channel_control(6,1)

chan_2_6
channel_control(6,2)

chan_3_6
channel_control(6,3)
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chan_4_6
channel_control(6,4)

chan_5_6
channel_control(6,5)

chan_6_6
channel_control(6,6)

mode_sc_6
mode_control(6,SC)

mode_fh_6
mode_control{6,FH)

modem_fh_m_6
mode_control(6,FH_M)

fctn_stby_6
fctn_control(6,STBY)

fctn_tst_6
fctn_control(6,TST)

fctn_ld_6
fctn_control(6,LD)

fctn_sq_on_6
fctn_control(6,SQ_ON)

fctn_sq_off_6
fctn_control(6,SQ_OFF)

fctn_rxnt_6
fctn_control(6,RXMT)

fctn_rem_6
fctn_control(6,REM)

fctn_z_fh_6
fctn_control(6,7 ~- 1)

fctn_off_6

tctn_control(6,FCTN_OFF)

comsec_pt_6
comsec_control(6,PT)

comsec_ct_6
comsec_control(6,CT)

comsec_td_6
comsec_control(6,TD)
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Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition;

Call:

Function Definition:

Call:

Function Definition:

Call:

comsec_rv_6
comsec_control(6,RV)

comsec_z_6
comsec_control(6,COM_Z)

rf_pwr_lo_6

pwr_control(6,PWR_LO)

f_pwr_m_6
pwr_control(6,PWR_M)

rf_pwr_hi_6
pwr_control(6,PWR_HI)

rf_pwr_pa_6

pwr_control(6,PWR_PA)

comm_talk_a_6
talk_control(6,positionCommander,A)

comm_talk_b_6
talk_control(6,positionCommander,B)

comm_talk_int_6
talk_control(6,positionCommander,INT)

loader_talk_a_6
talk_control(6,positionLoader,A)

loader_talk_b_6
talk_control(6,positionLoader,B)

loader_talk_int_6
talk_control(6,positionLoader,INT)

driver_talk_a_6
talk_control(6,positionDriver,A)

driver_talk_b_6
talk_control(6,positionDriver,B)

driver_talk_int_6
talk_control(6,positionDriver,INT)

gunner_talk_a_6
talk_control(6,positionGunner,A)

gunner_talk_b_6
talk_control(6,positionGunner,B)

gunner_talk_int_6
talk_control(6,positionGunner,INT)
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Function Definition:

Call:

Function Definition:

Call:

Function Definition;:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition;

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition;:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

Function Definition:

Call:

chan_cue_7
channel_control(7,CUE)

chan_man_7
channel_control(7,MAN)

chan_1_7
channel_control(7,1)

chan_2 7
channel_control(7,2)

chan_3_7
channel_control(7,3)

chan_4 7
channel_control(7,4)

chan_5_7
channel_control(7,5)

chan_6_7
channel_control(7,6)

mode_sc_7
mode_coniroi(7,SC)

mode_fh_7
mode_control(7,FH)

modem_fh_m_7
mode_control(7,FH_M)

fctn_stby_7
fctn_control(7,STBY)

fctn_tst_7
fetn_control(7,TST)

fctn_ld_7
fctn_control(7,LD)

fctn_sq_on_7
fctn_control(7,SQ_ON)

fctn_sq_off_7
fctn_control(7,SQ_OFF)

fctn_rxnt_7
fctn_control(7,RXMT)

fetn_rem_7
fctn_control(7,REM)
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Function Definition;
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition;
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition;
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition:
Call:

Function Definition:
Call:

fctn_z fh 7
fctn_control(7,Z_FH)

fctn_off 7
fctn_control(7,FCTN_OFF)

comsec_pt_7
comsec_control(7,PT)

comsec_ct_7
comsec_control(7,CT)

comsec_td_7
comsec_control(7,TD)

comsec_rv_7
comsec_control(7,RV)

comsec_z_7
comsec_control(7,COM_Z)

f_pwr_lo_7
pwr_control(7,PWR_LO)

f_pwr_m_7
pwr_control(7,PWR_M)

f_pwr_hi_7
pwr_control(7,PWR_HI)

f_pwr_pa_7
pwr_control(7,PWR_PA)

comm_talk_a_7
talk_control(7,positionCommander,A)

comm_talk_b_7
talk_control(7,positionCommander,B)

comm_talk_int_7
talk_control(7,positionCommander,INT)

loader_talk_a_7
talk_control(7,positionLoader,A)

loader_talk_b_7
talk_control(7,positionLoader,B)

loader_talk_int_7
talk_control(7,positionLoader,INT)

driver_talk_a_7
talk_control(7,positionDriver,A)
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Function Definition: driver_talk_b_7
Call: talk_control(7,positionDriver,B)

Function Definition: driver_talk_int_7
Call: talk_control(7,positionDriver,INT)

Function Definition: gunner_talk_a_7
Call: talk_control(7,positionGunner,A)

Function Definition: gunner_talk_b_7
Call: talk_control(7,positionGunner,B)

Function Definition: gunner_talk_int_7
Call: talk_control(7,positionGunner,INT)

Function Definition: nil_proc

4.1.1.2 Contint CSU Design

The Contint CSU initializes the data structures and mapping.

4.1.2 Controls CSU

The various controls functions respond to individual switch positions. For example, for
the mode control from squelch on to squelch off, the appropriate controls function would
be called to disable squelching.

4.1.2.1 Controls CSU Design Specification/Constraints

Function Definition: SetHopInfo
Arguments: (fp, chan)
Call: SetTunerHopInfo(idcPortTable[fp - panelTable].i_radio,
&hopinfo);

Function Definition: control_control
Arguments: (fp)
Calls: clear_fp7(fp);
SetTunerFrequency(idcPortTable[fp - panelTable].i_radio,0,
FALSE);
update_fp_power(fp, SMALL_RCVD_POWER, FALSE);
copy_in_fp7(fp->fp_display, " TST NYI");
SetTunerFrequency(idcPortTable[fp - panelTable].i_radio,fp-
>internal.channel_freq[chan],chan == CUE);
copy_in_fp5(fp->fp_display, " COLD ");
clear_fp5(fp);
SetHopInfo(fp, chan);
copy_in_fp5(fp->fp_display, " L7 L8 ");
copy_in_fp5(fp->fp_display, " L7 ");
set_update_flag(fp, TRUE);
copy_in_fp5(fp->fp_display, " L8 ");
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Function Definition:
Arguments:
Call:

Function Definition:
Arguments:
Call:

Function Definition:
Arguments:
00188:

Call:

Function Definition:
Arguments:

Function Definition:
Arguments:
Calls:

Function Definition;
Arguments:
Calls:

Function Definition:
Arguments:
Calls:

set_update_flag(fp, TRUE);

clear_fp5(fp);

copy_in_fp7(fp->fp_display, " REMOTE ");

copy_in_fp7(fp->fp_display, " Z-FH "),

SetTunerFrequency(idcPortTable[fp - panelTable].i_radio,0,
FALSE);

update_fp_power(fp, SMALL_RCVD_POWER, FALSE);

clear_lockouts(fp);

clear_channels(fp);

clear_tod(fp);

clear_comsec(fp);

cancel_delay(fp);

SET_MODE(fp, DEFAULT_MODE);

set_update_flag(fp, TRUE);

channel_control
(idc_index,sw)
control_control(fp);

mode_control
(idc_index,sw)
control_control(fp);

fctn_control

(idc_index,sw)

update_fp_power(fp, SMALL_RCVD_POWER, TRUE);
control_control(fp);

comsec_control
(idc_index,sw)

pwr_control

(idc_index,swi)
print_at(&panelTable[idc_index],0,xchar(h_LVI.2));
set_update_flag(&panelTable[idc_index],TRUE),
print_at(&panelTable[idc_index],0,xchar(h_LVL3));
set_update_flag(&panelTable[idc_index],TRUE);
print_at’ &panelTable[idc_index],0,xchar(h_LVL5));
set_update_£flag(&panelTable[idc_index],TRUE);
print_at(&panelTable[idc_index],0,xchar(h_LVL7));
set_update_flag(&panelTable[idc_index],TRUE);

talk_control

(idc_index,who,sw)
update_talk_control(idc_index,who);
update_talk_control(pp - panelTable, who);

void key_radio

(rp, new_key, speaker)

fprintf(astStream, "Transmitter keyed while receiving\n");
SendTransmitterPDU(rp, FALSE);,

©1991 Bolt Beranek and Newman Inc.
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Function Definition:

Arguments:
Calls

Function Definition:

Arguments:
Call:

Function Definition:

Arguments:
Call:

Function Definition:

Arguments:
Call:

update_talk_control

(idc_index,who)

panelTable[idc_index].push_to_talk);
panelTable[idc_index].push_to_talk);

fflush(stdout);
kev_radio(idcPortTable[idc_index].i_radio,R_KEYED_PREEMPT
idcPortTable[idc_index].i_radio->r_speaker);
desynchronize(idcPortTable[idc_index].i_radio);

soft_reset
(1dc_index,sw)
set_light_val(reset_table[idc_index],sw);

set_beep
(idc_index,sw)
set_light_val(beep_table[idc_index],sw);

alert_operator

(1p)
beep_fp(rp->r_£ps);

4.1.2.2 Controls CSU Design

The controls CSU has the functions mapped by contint.c via libcontrols to the front panel

switches.

4.1.3 Data CSU

The data CSU contains the global data structures.

4.13.1 Data CSU Design Specification/Constraints

The Data file has no design specifications or constraints.

4.1.3.2 Data CSU Design

Not applicable.

4.14 Erf CSU

The erf CSU implements the electronic remote fill simulation for frequency hop mode. 1t
permits presets on the radio to be loaded by a remote simulated radio.

30
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4.14.1 Erf CSU Design Specification/Constraints

Function Definition: erf_receive_data

Arguments: (fp, src, snr, data, size)
Calls: fprintf(astStream, "erf_receive_data: wrong size (%d)\n", size);
exit(1);

Function Definition: aerf_tick()

Calls: copy_in_fpS(fp->fp_display, " L7 L8 "),
copy_in_fp5(fp->fp_display, "L7 ");
set_update_flag(fp, TRUE);
copy_in_fpS(fp->fp_display, "L8 ");
set_update_flag(fp, TRUE);

HLD_n_mode(fp, 0);

HLDIn_mode(fp, 0);

fprintf(astStream, "erf_tick: Unknown ERF kind %d\n",

fp->internal.erf_msg.erf_kind);

key_radio(rp, 0, speakerUnknown);

HLD_n_mode(fp, 0);

HLDIn_mode(fp, 0);

key_radio(rp, R_LKEYED_EREF, speakerERF);

rt_transmit_erf(rp,&f{p->internal.erf_msg,sizeof(fp-
>internal.erf_msg),syncPreamblel);

rt_transmit_erf(rp,&f{p->internal.erf_msg,sizeof(fp-
>internal.erf_msg),fp->internal.erf_msg.erf_fragment
==fp->internal.erf_msg.erf_nfragments ?syncEOM
:syncNormal);

Function Definition: erf_transmit_hopset
Arguments: (fp, hopset, tod_offset, lockout7, lockout§)

Function Definition: erf_transmit_lockout
Arguments: (fp, lockout)

4.1.4.2 Erf CSU Design
For the frequency hop mode, the erf simulates 1)transmission of electronic remote fill

information from the front panel, and 2) reception, processing, and storage of electronic
remote fill information with the simulated racio.

4.1.5 FptCSU

The fpt CSU is the basis of the front panel interface. It reads keypresses and updates the
displays above the front panel’s keypad.

4.1.5.1 Fpt CSU Design Specification/Constraints

Function Definition: u_char xchar

Arguments: (c)
Returns: val
-1
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Function Definition:

Arguments:
Calls:

Function Definition;

Arguments:
Calls:
Returns:
Return:
Return:
Return:
Return:

Function Definition:

Arguments:
Return:
Return:

Function Definition:

Arguments:

Function Definition;

Arguments:

Function Definition:

Arguments:

Function Definition:

Arguments:

Function Definition;

Arguments:
Call:

Function Definition;

Arguments:
Call:

Function Definition;

Arguments:
Call:

Function Definition;

Arguments:
Call:

Function Definition;

Arguments:

Function Definition:

Arguments:

set_mode
(fp, mode)

sprintf(mode_bf, "strange mode %d", mode)

mode_names[(int) mode]

fprintf(astStream, "fpt %d: mode = %s.\n", fp - panelTable, s)

open_{p
(pfn, fp)

motif_panel(pfn, fp - panelTable)

0,-1
1

-1
-1
-1,0

close_fp
(Ilifd, pt)

-1,pfd

getcu
(kfd, ch)

shift_r_
(dibuf, ch)

shift_1_fp
(dibuf, ch)

nfill_fp
(dibuf, num, ch)

copy_in_fp
(dibuf, str)

ncopy_in_fp(dibuf, str, 0, 8)

copy_in_fp5
(dibuf, str)

ncopy_in_fp(dibuf, str, 1, 5)

copy_in_fp7
(dibuf, str)

ncopy_in_fp(dibuf, str, 1, 7)

ncopy_in_fp
(dibuf, str, start, num)
xchar(str[i])

copy_in
(dibuf, str)

print_at
(fp, num, ch)

32
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Fuaction Definition:

Arguments:
Call:

Function Definition:

Arguments:

Function Definition:

Arguments:

" Function Definition:

Arguments:
Call:

Function Definition:

Arguments:

Function Definition;

Arguments:

Function Definition:

Arguments:
Call:

Function Definition:

Arguments:
Call:

Function Definition:

Arguments:
Call:

Function Defiaition:

Arguments:

Function Definition:

Arguments:

Function Definition:

Arguments:

Function Definition:;

Arguments:

Function Definition:

Arguments:

Function Definition:

Arguments:
Call:

Function Definition:

Arguments:

print_char_at
(fp, num, ch)
xchar(ch)

del_chars
(dibuf, ch, rch)

print_fp
(fp, ch)

print_char_fp

(fp, ch)
xchar(ch)

reset_cursor

(fp)

set_cursor

(fp, num)

erase_fp
(fp, ch)

print_at(fp, fp->internal.cursor, ch)

clear_fp7

() .
ncopy_in_fp(fp->fp_display, '

clear_fp5

fp) _
ncopy_in_fp(fp->fp_display, '

clear_tod

(fp)

clear_channels

(fp)

clear_lockouts
(fp)

ciear_comsec
(fp)

clear_transec
(fp)

set_tod_day
(fp, channel, new_day)
ftime(&now)

set_tod_sec
(fp, channel, new_second)

t

17
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Function Definition:

Arguments:

Function Definition:

Arguments:
Calls:

Function Definition:

Arguments:

Function Definition;

Arguments:

Function Definition:

Arguments:

Function Definition:

Arguments:
Calls:

Function Definit.on:

Arguments:
Call:
Return:
Return:

Function Definition:

Arguments:

Function Definition:

Arguments:
Calls:

standard_lockouts

(fp)

standard_tod

(fp)

time(&now)

set_tod_day(fp, i, 1)
set_tod_sec(fp, 1, now % 86400)

standard_channels
(fp)

standard_transec

(fp)

standard_comsec

(fp)

init_fp

(fp, ch)

ftime(&now)
nfill_fp(fp->fp_display, 8, ch)
set_beep(fp-panelTable, FALSE)
reset_fps(fp)
standard_lockouts(fp)
standard_tod(fp)
standard_channels(fp)
standard_comsec(fp)

standard_transec(fp)
update_fp_power(fp, SMALL_RCVD_POWER, TRUE)

int update_fp

(kfd_fp, fpbuf)
display_codes(kid_fp.u.motif_info, fpbuf)
(write(kfd_fp.u.fd, fpbuf, 8))

8

set_update_flag
(fp, val)

execute_fp

(fp, ch)
tprintf(astStream, "fpt %d: execute %(2x\n", fp - panelTable, ch)
freq_enter_mode(fp, ch);
erf_ofst_mode(fp, ch)
HLD___mode(fp, ch)
HFnnn_mode(fp, ch)
HLDI__mode(fp, ch)
HLnnn_mode(fp, ch)
STO___mode(fp, ch);
STOl__mode(fp, ch);
TOD_mode(fp, ch)
enter_TOD_mode(fp, ch)

34
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Function Definition:
Arguments:
Calls:

Function Definition:
Arguments:
Calls:

Function Definition:
Arguments:
Calls:

Function Definition:
Arguments:
Calls:

Function Definition:

Arguments:
Calls:

Furnction Definition:

Arguments:
Calls:

hopset_display_mode(fp, ch)
hopset_enter_mode(fp, ch)

clr___mode(fp, ch)

clrl__mode(fp, ch)

fprintf(astStream, "execute_fp: Missing case for mode %d." a" fp-

>internal.mode)

SET_MODE(fp, DEFAULT_MODE)

default_mode(fp, ch)

default_mode
(fp, ch)
beep_fp(fp)

start_hopset_display_mode(fp)
start_freq_enter_mode(fp)
frequency_display_mode(fp)
start_erf_ofst_mode(fp)

HFnnn_mode(fp, ch)
HLnnn_mode(fp, ch)
start_TOD_mode(fp)
start_load(fp)

start_hopset_clear_mode(fp)

update_fp_power
(fp, pwr, state)

print_char_at(fp, 0, ch)
set_update_flag(fp, TRUE)

update_transmit_power

(fp, on)

print_char_at(fp, 0, ch)
set_update_flag(fp, TRUE)

start_hopset_clear_mode

(fp’

copy_in_fp5(fp->fp_display, " CLR _ ")
set_update_flag(fp, TRUE)
SET_MODE(fp, CLR___MODE)

clr_n_mode
(fp, digit)

copy_in_fp5(fp->fp_display, " CLR

print_at(fp, 5, digit)

set_update_flag(fp, TRUE)

beep_fp(fp)

SET_MODE(fp, DEFAULT_MODE)

clr____mode
(fp, ch)
ch_to_digit(ch)
clear_fp7(fp)

set_update_flag(fp, TRUE)

set_delay(fp, TIME_BLINK, clr_n_mode, digit)
SET_MODE(fp, CLR_n_MODE)
print_char_at(fp, 4, (char) h_LOUT)

")
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