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2.2.3.2 m1l_laser.c
(./simnet/release/src/vehicle/m1/src/m1_laser.c [m1_laser.c])

Includes:
"stdio.h"
"sim_types.h"
"sim_dfns.h"
"sim_macros.h"
"mass_stdc.h”
"dgi_stdg.h"
"sim_cig_if.h"
"pro_data.h"
"libproc.h"
"libhull.h"”
"libkin.h"
"libturret.h"
"libmsg.h"
"libfail.h"
"failure.h”
"ml_laser.h"
"m1_bcs.h"
"ml_cntrl.h"
"m1_elecsys.h"
"ml_firectl.h"

Defines:

1
PROBABILITY_OF_MULTIPLE_RETURNS
LRF_OFF
LRF_SAFE
LRF_ARMED_FIRST_RETURN
LRF_ARMED_LAST_RETURN

=

int declarations and initialization:

Irf_debug =0
use_dazzler laser = FALSE
Irf_state

number_of_lasings
lase_times[3]

BOOLEAN declarations:
its_dead_Jim
multiple_returns

REAL declarations:
value_from_cig
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2.2.3.2.1 laser_init

This routine initializes the laser system.

Internal Variables

Internal Variable Type Where Typedef Declared
i int Standard

Calls
Function Where Described

firectl_laser_malfunction_rese | Section 2.2.2.2.3.4
t

fail_init failure Section 2.5.4.11.2

Table 2.2-73: laser_init Information.

2.2.3.2.2 laser_show_status

This routine prints status information for the laser system.

Parameters

Parameter Type Where Typedef Declared

$ pointer to char Standard

internal Variables

Internal Variable Type | Where Typedef Declared

i int Standard

Table 2.2-74: laser_show_status Information.

2.2.3.2.3 laser_Irf_failure

This routine causes the laser range finder to fail.

Calls

Function Where Described

firectl laser malfunction set | Section 2.2.2.2.3.3

Table 2.2-75: laser_Irf_failure Information.
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2.2.3.2.4

laser_repair_Irf

This routine repairs the laser range finder.

Calls
Function Where Described
laser init Section 2.2.3.2.1

laser_show_status

Section 2.2.3.2.2

Table 2.2-76:

2.2.3.2.5

laser_repair_Irf Information.

laser_power_off

This routine shuts the laser power off.

Errors

Error Name

Reason for Error

laser_power_off(): unknown
state

The variable Irf_state has an unexpected value.

Calls

Function

Where Described

laser show status

Section 2.2.3.2.2

Table 2.2.-77:

2.2.3.2.6

laser_power_off Information.

laser_select_safe

This routine puts the laser into the LRF_SAFE state.

Errors

Error Name

Reason for Error

laser_select_safe():.unknown
state

The variable Irf_state has an unexpected value.

Calls

Function

Where Described

laser show status

Section 2.2.3.2.2

firectl_laser_malfunction_rese
t

Section 2.2.2.2.3.4

Table 2.2-78:

laser_select_safe Information.
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2.2.3.2.7

laser_select_first_return

This routine puts the laser into the LRF_ARMED_FIRST_RETURN state.

Errors

Error Name

Reason for Error

laser_select_first_return():
unknown state

The variable If_state has an unexpected vaiue.

Calls

Function

Where Described

laser show status

Section 2.2.3.2.2

Table 2.2-79:

2.2.3.2.8

laser_select_first_return Information.

laser_select_last_return

This routine puts the laser into the LRF_ARMED_LAST_RETURN state.

Errors

Error Name

Reason for Error

laser_select_last_return():
unknown state

The variable Irf_state has an unexpected value.

Calls

Function

Where Described

laser show status

Section 2.2.3.2.2

Table 2.2-80:

2.2.3.2.9

laser_select_last_return Information.

laser_power_up_safe

This routine powers up the laser and puts it into the LRF_SAFE state if it is off. Otherwise, a

status message is printed.

Errors

Error Name

Reason for Error

laser_power_up_safe().
unknown state

The variable Irf_state has an unexpected value.

Calls

Function

Where Described

laser show status

Section 2.2.3.2.2

Table 2.2-81:

laser_power_up_safe Information,
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2.2.3.2.10 laser_power_up_first_return

This routine powers up the laser and puts it into the LRF_SAFE state if it is off. Otherwise, a

status message is printed.

Errors

Error Name

Reason for Error

laser_power_up_first_return()
:unknown state

The variable Ir_state has an unexpected value.

Calis
Function Where Described
laser init Section 2.2.3.2.1

firectl laser malfunction set

Section 2.2.2.2.3.3

laser _show_status

Section 2.2.3.2.2

Table 2.2-82:

laser_power_up_first_return Information.

2.2 .3‘2 .11 laser_power_up_last_return

This routine powers up the laser and puts it into the LRF_SAFE state if it is off. Otherwise, a

status message is printed.

Errors

Error Name

Reason for Error

laser_power_up_last_return():
unknown state

The variable Irf_state has an unexpected value.

Calls
Function Where Described
laser _init Section 2.2.3.2.1

firectl laser malfunction set

Section 2.2.2.2.3.3

laser show status

Section 2.2.3.2.2

Table 2.2-83:

laser_power_up_last_return Information.
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2.2.3.2.12 time_n_lases_ago

This routine returns the time »n lases ago.

Parameters

Parameter

Type

Where Typedef Declared

n

int

Standard

Return Values

Return Value Type Meaning
MAXINT int n > number_of_lasings
timers_get ~-  tick() - int n <= number_of_lasings
llase fimes, _o]
Calils
Function Where Described

timers get current tick

Section 2.6.3.1.1

Table 2.2-84:

2.2.3.2.13 record_this_lase

This rouitne records the time of the current lase.

time_n_lases_ago Information.

Calls

Function

Where Described

timers get_current tick

Section 2.6.3.1.1

Table 2.2-85:

record_this_lase Information.
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2.2.3.2.14 laser_perform_lase

This routine will attempt a lase. It returns TRUE if it tried to lase for range, regardless of
success or failure. It returns FALSE if it tried to dazzle.

internal Variables

internal Varilable Type Where Typedef Declared
temp[3] REAL sim_types.h
lased pt VECTOR sim_types.h
target_id TargetDescriptor

Calls
Function Where Described
electsys laser start request | Section 2.2.6.3.1.10
time n_lases_ago Section 2.2.3.2.12
network_send_laser_range | Section 2.1.1.3.1.29.1
laser show status Section 2.2.3.2.2
record this lase Section 2.2.3.2.13
roll_dice sim_macros.h
 cig_laser_range Section 2.1.2.2.3.4.1
vec_mat _mul Section 2.6.2.56.1
kinematics_get _h_to_w Section 2.5.8.1.2
vec_add Section 2.6.2.57.1
kinematics_get o_to_h Section 2.5.8.1.4
bes_range_is Section 2.2.3.1.11

Table 2.2-86: laser_perform_lase Information.

2.2.3.2.15 laser_lase

This routine is an external call to attempt a lase.

Errors
Error Name Reason for Error
PANIC: laser_lase: laserin The variable Irf_state has an unexpected value.
bad state: ...

Calls
Function Where Described
laser _show_status Section 2.2.3.2.2
laser perform lase Section 2.2.3.2.14

Table 2.2-87: laser_lase Information.
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2,.2.3.2.16 laser_multiple_returns

This routine returns multiple_returns.

Return Values

Return Value Type Meaning

multiple returns BOOLEAN Normal end.

Table 2.2-88: laser_multiple_returns Information.

2.2.3.2.17 laser_ready_to_fire

This routine returns FALSE if the laser is dead or the lrf is off and returns TRUE otherwise.

Return Values
Return Value Type Meaning
FALSE BOOLEAN The laser is dead or the Irf is
off.
TRUE BOOLEAN The laser is alive and the Irf is
on.

Table 2.2-89: laser_ready_to_fire Information.

2.2.3.2.18 laser_last_return

This routine returns TRUE if Irf _state equals LRF_ARMED_LAST_RETURN and returns
FALSE otherwise.

Return Values

Return Value Type Meaning

TRUE BOOLEAN Irf_state == LRF_ARMED_
LAST_RETURN

FALSE BOOLEAN Ii_state != LRF_ARMED_
LAST RETURN

Table 2.2-90: laser_last_return Information.

2.2.3.2.19 laser_range

This routine returns the laser range from the CIG.

Return Vaiues

Return Value Type Meaning

value from cig REAL the laser range.

Table 2.2-91: laser_range Information.
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2.2.3.2.20 laser_fire control_malfunction

This routine causes the laser .

control to fail.

Return Values

Return Value

Type

Meaning

its dead Jim

BOOLEAN

The laser tire control has failed

Table 2.2-92:

laser_fire_control_malfunction Information.
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2.2.3.3 ml_weapons.c
(./simnet/release/src/vehicle/m1/src/m1_weapons.c [m1_weapons.c])

This is the gunnery simulation module. Code for ballistics simulation is contained in this file.

Includes:
"stdio.h"
"math.h"”
"sim_types.h"
"sim_dfns.h"
"sim_macros.h"
"basic.h"
"mass_stdc.h"
"dgi_stdg.h"
"sim_cig_if.h"
"libevent.h"
"libmatrix.h"
"libimps.h"
"libsusp.h”
"libkin.h"
"libhull.h"
"libnetwork.h”
"libturret.h"
"libsound.h"
"libball.h"
"libmath.h"
"libmap.h"
"mun_type.h"
"m]1_ammo.h"
"ml_ammo_df.h"
"ml_cntrl.h”
"m1_sound_dfn.h"
"m1l_turret.h”
"ml_firectl.h"
"ml_bcs.h"
"ml_cig.h"
"m1l_laser.h"
"ml_weapons.h”

The following are defined:

GUN_MAIN

GUN_SAFE

GUN_COAX

MAX_DGI_RANGE meters

GUN_LENGTH meters

GUN_HEIGHT meters

RAD_STD_DEV 0.3 mils

WEAPONS_EMPTY

EFFECT_OFFSET oftect in meters for origin of effect

The foliowing variables are declared:
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pser_heartbeat

ammo_type_loaded, ammo_type_in_flight
main_gun_firing_status, round_id
fire_position, fire_delta_position
fire_gun_to_world

null_vehicleID

2.2.3.3.1 weapons_download_ballistics_tables

This routine downloads the ballistics tables for the HEAT and SABOT rounds.

Variables
Internal Variable Type Where Typedef Declared
fusing_assymetric int Standard
Calls
Function Where Described
ballistics load trajectory file | Section 2.5.2.3.1

Table 2.2-93: weapons_download_ballistics_tables Information.

2.2.3.3.2 weapons_init

This routine initializes the weapons system.. The main gun firing status is set to WORKING,
and the ammo type loaded is set to WEAPONS_EMPTY.

Internaivariables
Internal Variable Type Where Typedef Declared
time _temp fong Standard
Calls
Function Where Described
ballistics load trajectory file | Section 2.5.2.3.1

Table 2.2-94: weapons_init Information.

2.2.3.3.3 weapons_simul

This routine is not used in the Version 6.6 release.

2.2.3.3.4 weapons_disable_main_gun

This routine disables the main gun by setting the main gun firing status to BROKEN.

2.2.3.3.5 weapons_repair_main_gun
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This routine repairs the main gun by setting the main gun firing status to WORKING. .




BBN Systems and Technologies

Vehicles CSCI

2.2.3.3.6

weapons_fire_main_gun

This is an event-driven function, used to fire the main gun. A sound fired message is
generated and sent to the CIG. The CIG uses the downloaded ballistic tables to paint the
picture of the round as it flies out.

internal Variables

internal Variable Type Where Typedef Declared
scaled _normal VECTOR sim_types.h

gun_muzzle VECTOR sim_types.h

bias_vector VECTOR sim_types.h

 gun_velocity VECTOR sim_types.h

| f_gun-velocity[3] float Standard

intersection check time REAL sim types.h

Calls

Function

Where Described

map_get_ammo_entry_from_
network type

Section 2.6.11.2.1

ammo_type loaded quick

Section 2.2.5.1.25

firectl ready to fire

Section 2.2.2.2.3

ammo_gun_fired

Section 2.2.5.1.31

controls_gun_tfired

Section 2.2.2

vec_scale

Section 2.6.2.64.1

kinematics_get u_norm

Section 2.5.8.1.5

vec add

Section 2.6.2.57.1

kinematics_get 0_to_h

Section 2.5.8.1.4

kinematics_get d_pos

Section 2.5.8.1.7

bivariant normal distribution

Section 2.6.1.1.1

turret_get_gun_to world

Section 2.2.6.1.1.36

event_get_eventid

Section 2.6.9.1.2

map_get_tracer_from_ammo_

Section 2.6.11.2.9

entry

ballistics fire a round Section 2.5.2.2.1
vec _init Section 2.6.2.61.1
vec_mat mul Section 2.6.2.56.1

impacts queue effect

Section 2.5.15.1.3

network send shell fire pkt

Section 2.1.1.3.1.57.1

laser_range

Section 2.2.3.2

turret_get_turret slew rate

Section 2.2.6.1.1.5

bcs_get_ammo_type

Section 2.2.3.2

suspension_gun_fired

Section 2.5.6.1.1

turret to hull cos

turret to hull sin

sound make const sound

Section 2.1.3.1.2

Table 2.2-95:

weapons_fire_main_gun Information.
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2.2.4 M1 Failures

Failure generation in SIMNET allows the introduction of simulated physical failures and
degradations of a vehicle's capabilities. This involves the generation of a variety of different
kinds of failures and the presentation of these failures to either the crew of a manned simulator,
or the operator of a computer controlled vehicle. Failures are divided into categories that
indicate the method used for failure generation. The three categories are combat damage,
stochastic failure, and deterministic failure.

Combat Damage

During combat a vehicle receives combat information messages from the network. This
information comes in two different forms. First, impact message tells the vehicle that someone
has been hit by an incoming direct fire round or missile (both referred to as a round). If the
round struck another vehicle, then the message is ignored for purposes of combat damage.
The vehicle struck by the round uses the information in the message to calculate any damages
that may result. Second, an indirect fire message tells the vehicle that an indirect fire round has
exploded. The impact point is checked to determine if the impact was close enough to damage
the vehicle.

Stochastic Failures

A stochastic failure occurs when a vehicle fails on its own and not because of a crew error or
due to combat damage. The frequency of failure is determined by a Mean Number of
Operations Between Failures (MNOBF). Stochastic failures can degrade functions or can
serve as a warning for potential deterministic failures.

Deterministic Failures

Deterministic failures are those failures which result from some improper action by the crew
that generally could have been prevented. These include both failures due to resource depletion
and failures due to crew error. Examples of these errors include mismanaging fuel and
ammunition, ignoring warning lights, and throwing a track while driving the vehicle across a
hill with too great a slope.
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M1 Failures

5.2.4

m1_tailure.c m1_repair.c

§.2.4.1 5.24.2

Figure 2.2-5: Structure of the M1 Failures CSC.
Simulation of these failure modes is accomplished with the following CSU's:

ml_failure.c
ml_repair.c
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2.2.4.1

ml_failure.c

(./simnet/redease/src/vehicle/m1/src/m1_failure.c [m1_failure.c])

The M1 specific faileares functions are performed by this CSU.

Includes:

Defines:

m2_failure..c
m2_repair.c

"stdio.h"
"math.h"
"sim_types.h"
"sim_dfns. 1"
"sim_macros.h"
"pro_sim.hx"
"mun_type .h"
"pro_data.ln"
"mass_stdc. h"”
"dgi_stdg.h."
"sim_cig_ti.h"
"libfail.h"
"failure.h”

NUM_SUB_SYSTEMS
MOB_ELE.CTRICAL_SUBSYS
ENGINE_SUBSYS
TRANSMISSION_SUBSYS
MOB_OTHER_SUBSYS
FIRE_CO!sTROL_SUBSYS
GUN_TURRET_SUBSYS
ACTUAL_NUM_LEVELS
USED_NUM_LEVELS
MAINT_L _1_MMBF
MAINT_L._2_MMBF
MAINT_E._3_MMBF
MAINT_L. 4 _MMBF
MAINT_L._5_MMBF

Declarations:

MAINT_LEVFI._ARRAY

"bigwheel.h"
"libsound.h"
"libmain.h"
"librva.h"
"libevent.h"
"ml_rep_map.h"
"ml_sound_dfn.h"
"libhull.h"
"librepair.h"
"libnetwork.h"
"repair_ml.h"
"status_m1.h"
"status.h"

516




BBN Systems and Technologies Vehicles CSCI

. 2.2.4.1.1

This routine initializes the failures system. The combat failures and combat failure table are
initialized, and the stochastic failures and stochastic damages table are initialized. The repairs
are initialized and the collision damages are initialized.

fail_init

Internal Variables
Variable Type Where Typedef Declared
fialure_collision_damages int Standard
Calls
Function Where Described
failure_collision_damages Section 2.2.4.1.8
cfail_init Section 2.5.4.5.1
fail_table init Section 2.5.4.11.1
sfail init Section 2.5.4.23.1
et_sdamage_file Section 2.5.1.2.7
{repair_init Section 2.5.14.5.1
collision _init Section 2.5.10.5.1

Table 2.2-97: fail_init Information.

2.2.4.1.2 failure_mob_electrical_fixed

. This routine is called by the repairs code when the alternator, pilot relay, or starter is fixed.
Calls
Function Where Described
sfail_tixed_good_as_new Section 2.5.4.22.1

Table 2.2-98: failure_mob_electrical_fixed Information.
2.2.4.1.3 failure_engine_fixed

This routine is called by the repairs code when the engine oil filter, oil level, or major
component is repaired or replaced.

Calls
Function Where Described
sfail fixed good as new Section 2.5.4.22.1
\A

Table 2.2-99: failure_engine_fixed Information.
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2.2.4.1.4 failure_transmission_fixed

This routine is called by the repairs code when the transmission oil filter, oil level, or shifting
assembly is repaired or replaced.

Calls
Function Where Described
sfail_fixed_good_as_new Section 2.5.4.22.1

Table 2.2-100: failure_transmission_fixed Information.
2.2.4.1.5 failure_fuel_or_brakes_fixed

This routine is called by the repairs code when the fuel pump, fuel filter, service brake, or
parking brake is repaired.

Calls
Function Where Described
sfail fixed good as_new Section 2.5.4.22.1

Table 2.2-101: failure_fuel_or_brakes_fixed Information.
2.2.4.1.6 failure_fire_control_fixed

This routine is called by the repairs code when the Laser Range Finder, Gunner's Primary
Sight, or Gunner's Primary Sight Extension is fixed.

Calls
Function Where Described
sfail fixed good as_new Section 2.5.4.22.1

Table 2.2-102: failure_fire_control_fixed Information.
2.2.4.1.7 failure_gun_turret_fixed
This routine is called by the repairs code when the Gun/Turret Drive/Stab is fixed.

Calls
Function Where Described
Lstail_fixed good_as_new Section 2.5.4.22 1

Table 2.2-103: failure_gun_turret_fixed Information.
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2.2.4.1.8 failure_collision_damages

This routine is called by the collision code when a collision is detected. Parameters are
represented as follows:

direction -- The direction the collision came from: RIGHT _WHEEL,
LEFT_WHEEL, or REAR_WHEEL, as defined in
/simnet/vehicle/libbigwh/bigwh_loc.h

cause -- The cause of the collision. cause can be either a hash id corresponding
to the vehicle collided with or -2 (signifying a ground collision)
event_id -- The event id corresponding to the collision
Parameters
Parameter Type Where Typedef Declared
direction int Standard
cause int Standard
event id long int Standard
Internal Variables
Variable Type Where Typedef Declared
temp failures pointerto long Standard
vid pointer to VehiclelD basic.h
Return Values
Return Value Type Meaning
0 int damage detected
Calls
Function Where Described
sound make const sound Section 2.1.3.1.2
rva_get _veh_id Section 2.5.12.10.1
turret collision detected Section 2.2.6.1.1.32
network send outta my way mf Section 2.1.1.3.1.8.1

Table 2.2-104: failure_collision_damages Information.
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2.2.4.1.9 failure_check_cat_kill l

This routine checks to see if a direct impact packet came from a mine. If the packet is from a
mine, then the tank is destroyed. If the packet is not from a mine, the blast door is open, and
the caliber of the round is greater than 50mm, then the tank is automatically destroyed.
Otherwise, damages are calculated by calling cfail_dir_fire_damages() in libfail.
Parameters are represented as follows:

ammo_type -- the ammo indix from libmap

hit_msg -- pointer to the Impact Variant PDU
Parameters

Parameter Type Where Typedef Declared

hit_msg inter to ImpactVariant p_sim.h

ammo type int Standard

Calls

Function Where Described

ammo_biast door open Section 2.2.5.1.43

fail_vehicle is destroyed Section 2.5.4.8.2

cfail_dir_fire_damages Section 2.5.4.3.1

Table 2.2-105: failure_check_cat_kill Information.
2.3.4.1.10 failure_check_indir_fire_damages

This routine checks to see if an indirect impact packet came from a mine. If the packet is from .

a mine and the detonation occurs within 10 meters of the tank, then the tank is destroyed. If
the packet is not from a mine, then damages are calculated by calling
cfail_indirect_fire_damages() in libfail. Parameters are represented as follows:

ammo_type -- the ammo indix from libmap
indir_fire_msg -- pointer to the indirect fire variant PDU
r_squared -- The range from the detonation to the vehicle
detonation_num  -- The detonation number within the Indirect Fire Variant PDU

Parameters
Parameter Type Where Typedef Declared
ammo _type int Standard
indir_fire_msg pointer to IndirectFireVariant | p _sim.h
r_squared REAL sim_types.h
detonation_num int Standard

Calls

Function Where Described
fail vehicle is destroyed Section 2.5.4.9.2
cfail_indirect_fire_damages Section 2.5.4.3.1
kinematics_get_h_to o Section 2.5.8.1.3
kinematics_get_w_to_h Section 2.5.8.1.1

Table 2.2-106: failure_check_indir_fire_damages Information.
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2.2.4.2 ml_repair.c

(./simnet/release/src/vehicle/m1/src/ml_repair.c [m1_repair.c])

The M1 specific repairs functions are performed by this CSU.

Includes:
"stdio.h"
"sim_dfns.h"
"sim_macros.h"
"sim_types.h"
"pro_assoc.h"
"mass_stdc.h"
"dgi_stdg.h"
"sim_cig_if.h"

Defines:
QUIET
REQUEST
MAX_REPAIR_ENTITIES

Declarations:
repair_vehicle
repair_vehicles_near_hear
num_repair_vehicles
repair_state
repair_timer_id
clear_repair_vehicles()
repair_quiet_state()
repair_request_state()

"pro_data.h"
"pro_sim.h"
"repair_ml.h"
"timers_dfn.h"
“timers.h"
"libnetwork.h"
"ml_cntrlh"
“"ml_resupp.h"

send_feed_me_packets_repair_vehicles()
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2.2.4.2.1 repair_request

This: routine processes repair requests that come in over the network from the Admin/Log
consszle of the MCC. The MCC host times these repairs and informs the simulator that the
repair is complete via a network message.

[ Parameters
Pararmeter Type Where Typedef Declared
event int Standard
agent pointer to VehiclelD basic.h
code int Standard
origin:ator pointer to SimulationAddress | address.h
tid Transactionldentifier p_assoc.h
Errors
Error Reason for Error

stderr,. KEPAIR: repair request()

unknown repair state

Calis

Function

Where Described

timers free timer

Section 2.6.3.5.1

repair system is fixed

Section 2.5.4.19.4

send repaired pkt

Section 2.1.1.3.1.38.1

Table 2.2-107:

2.2.4.2.2 repair_simul

This wroutine runs the repair simulation and is responsible for all self-repairs to the simulation

repair_request Information.

The routine checks the vehicle's repair state and calls the appropriate routine for that state.

Errors

Error

Reason for Error

stderr, REPAIR: repair_simul()

unknown repair state

Calls

Functlion

Where Described

repair quiet state

Section 2.2.4.2.7

repair_request_state

Section 2.2.4.2.8

clear repair _vehicles

Section 2.2.4.2.4

Table 2.2-108:

repair_simul Information.
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2.2.4.2.3 repair_init

This routine initializes the repair simulation. All repair vehicles are cleared, the repair state is
set to QUIET, and the repair timer is set to NULL_TIMER.

Calls
Function Where Described
clear _repair vehicles Section 2.2.4.2.4

Table 2.2-109: repair_init Information.
2.2.4.2.4 clear_repair_vehicles

This routine clears the repair_vehicles_near_here flag to FALSE and the number of repair
vehicles to zero.

2.2.4.2.5 repair_near_repair

This routine maintains the list of close vehicles which are repair vehicles. If any repair vehicles
are on this list, the repair_vehicles_near_here flag is set to TRUE.

Parameters

Parameter Type Where Typedef Declared

v pointer to VehiclelD basic.h

Table 2.2-110: repair_near_repair Information.
2.2.4.2.6 send_feed_me_packets_repair_vehicles

This routine sends a repair request packet to each of the repair vehicles on the network.

internal Variables
Variable Type Where Typedef Declared
i int Standard
Calis
Function Where Described
network send feed me packet 2.1.1.3..48.1

Table 2.2-111: send_feed_me_packets_repair_vehicles Information.
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2.2.4.2.7 repair_quiet_state
"This routine determines the vehicle's repair Finite State Machine's QUIET state. If the
following conditions are BOTH TRUE:

« The resupply gating conditions are TRUE (the vehicle is alive, the vehicle is not

moving, and no controls failures exist).

* There are repair vehicles nearby.
“Then, send a feed me packet to the repair vehicles on the network, start the repair timer, and
enter the REQUEST state. If any of the conditions are not met, remain in the QUIET state.

Return Values

Return Value Type Meanin
QUIET int in QUIET state
REQUEST int in REQUEST state

Calls
Where Described

Function

Section 2.2.5.3.15
Section 2.6.3.6.1

resupply gating_conditions
simers_get_timer

send feed me packets repair_vehicles Section 2.2.4.2.6

Table 2.2-112: repair_quiet_state Information.

2.2.4.2.8 repair_request_state
“This routine determines the vehicle's repair Finite State Machine's REQUEST state. If
EITHER of the following conditions are TRUE:

* The resupply gating conditions are FALSE (the vehicle is dead, the vehicle is

moving, or a controls failure exists).

« There are no fuel carriers nearby.
Then, free the repair timer and enter the QUIET state. If none of the conditions are met and the
resupply timer has expired, send another service request, restart the timer, and remain in the
REQUEST state. If the resupply timer has not expired, remain in the REQUEST state.

Return Values

Return Value Type Meanirg
QUIET int in QUIET state
KEQUEST int in REQUEST state

Calls

Function

Where Described

resupply_gating_conditions

Section 2.2.5.3.15

timers_get_timer

Section 2.6.3.6.1

send feed me packets repair vehicles

Section 2.2.4.2.6

Table 2.2-113:

repair_request_state Information.
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2.2.4.2.9 print_repair_status

This routine prints the repair status information.

Parameters

Parameter Type Where Typedef Declared

s pointer {0 char Standard

internal Variables

Variable Type Where Typedef Declared

i int Standard

Table 2.2-114: print_repair_status Information.
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2.2.5 M1 Munitions Management

The simulation keeps track of fuel and ammunition in m1_ammo.c and m1_fuelsys.c. The
fuel system can involve more than one fuel tank, and the desired fuel transfers within a
vehicle. The simulation must also determine the states of all munitions on board a vehicle.
This includes the availability, which ammunitions are loaded, and which ammunition is
being fired. Resupply of all munitions (fuel and ammunition) is coordinated in the file
m1l_resupp.c. These files implement the functions necessary to resupply munitions from
MCC vehicles (hemmits, etc.) and other vehicle simulations (m1 to m1). This functionality
is realized by the following CSU's:

ml_ammo.c
m1_fuelsys.c
ml_resupp.c
M1 Munitions Management
5.25
mi_ammo.c m1i_fuelsys.c m1i_resupp.c
5.2.5.1 5.25.2 5253

Figure 2.2.6: Structure of the M1 Munitions Management CSC.
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2.2.5.1 ml_ammo.c
(./simnet/release/src/vehicle/m1/src/m1_ammo.c [m1_ammo.c))

This CSU keeps track of the M1’s ammunition supply. This file contains the procedures
relating to the supply, resupply, and loading of ammunition. The ammo subsystem of the
M1 simulation consists of the loader's ammo rack, the semi-ready ammo rack, the hull
ammo rack, the loader's knee switch, the loader's arms, the breech, the ejection guard, and
the blast door.

Includes:
"stdic.h"
"sim_dfns.h"
"sim_macros.h"
"sim_types.h"
"mass_stdc.h"
"dgi_stdg.h"
"sim_cig_if.h"
"timers_dfn.h"
"timers.h"
"libnetwork.h"
"libsound.h"
"ml_ammo.h"
"ml_ammo_df.h"
"ml_ammo_mx.h"
"ml_ammo_pn.h"
"ml_cntrl.h"
"mil_ctl_df.h"
"m1_firectl.h"
"ml_gunn_mx.h"
"ml_hydrsys.h"
"m1_load_mx.h"
“m1_resupp.h"”
"m1_sound_dfn.h"
"ml_tmrs_df.h"
"ml_turr_pn.h"
"mun_type.h"

Variable and Local Procedure Declarations:
loaders_ready_rack -- The loader's ready rack is viewed as an array of
values which are either munition_US_M456A1,
munition_US_M392A2, or EMPTY

-- The next six variables keep track of the number of
rounds of each type.

hull_apds_quantity

hull_heat_quantity

semi_ready_apds_quantity

semi_ready_heat_quantity

ready_apds_quantity

ready_heat_quantity

initial_heat_quantity
initial_apds_quantity
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The next variables keep the status of various subsystems

ammo_transfer_status

blast_door_status -- OPEN or CLOSED

loaders_arms -- munition_US_M456A1, munition_US_M?392A2, or
EMPTY

breech_ammo_type -- munition_US_M456A1, munition_US_M392A2, or
EMPTY

ejection_guard_status -- SAFE or ARMED

autoloader_enabled

turret_power_status
knee_switch_status
loader_timer_number
blast_door_timer_number
resupply_receive_timer_number
resupply_status

resupply_slot
resupply_flash_count
resupply_location
resupply_send_in_progress

ammo_open_blast_door()
ammo_close_blast_door()
ammo_arm panel_ “check()
ammo_resupply_check()
ammo_add_round()

ammo_ subfract _round()
ammo_start_ loader_timer()
ammo_stop_loader “timer()
ammo_start_blast door _timer()
ammo_stop_blast door tlmer()
ammo_start resupply receive_timer()
ammo_stop resupply receive_timer()
ammo_ blast door check()

ammo resupply receive_timeout_check()
ammo flash check()
ammo_start_internal_resupply()
ammo_change_resupply()

ammo_ decide resupply receive()
ammo_decide_receive _location()
ammo decide resupply send()
ammo_decide_ resupply slot()
ammo_check _autoloader_unload()
ammo_check” _autoloader_load()
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2.2.5.1.1 ammo_init

This routine initializes the ammunition system states. Initial ammunition information is
provided by the MCC during the activation sequence.

Calls
Function Where Described
Lcontrols_ejection_guard_safe Section 2.2.2
timers_set null timer Section 2.6.3.1.4.1

Table 2.2-115;: ammo_init Information.
2.2.5.1.2 ammo_simul

This routine simulates the functions of the ammunition system on a tick by tick basis. The
routine checks the status of the blast door and the status of any internal or external
ammunition transfers or resupplies. The routine monitors which gun is selected, and
coordinates the ammunition types with the ballistics computer system (BCS).

Calls
Function Where Described
ammo_blast door check Section 2.2.5.1.51
ammo flash check Section 2.2.5.1.52
ammo _resupply receive timeout check Section 2.2.5.1.53
‘Lbcs_get_ammo_type_indexed Section 2.2.6.2
firectl_gun_select_status Section 2.2.2.2.3
ammo_check autoloader unload Section 2.2.5.1.3
ammo_check autoloader load Section 2.2.5.1.4

Table 2.2-116: ammo_simul Information.
2.2.5.1.3 ammo_check_autoloader_unload

The autoloader is enabled with the command line -A in order to perform ammo transfers
without a person acting as loader. This routine unloads the breech and replaces the round
in the ready rack when the autoloader is enabled. The routine checks to see if the breech is
full. If so, the ejection guard is opened, the blast door is opened, and the breech round is
removed and replaced in a slot..

Calls

Function Where Described
ammo_ejection_guard_safe Section 2.25.1.27
ammo_breech unload pushed Section 2.2.5.1.24
ammo_knee_switch on Seclion 2.2.5.1.3
ammo tube selected Section 2.2.5.1.11
ammo_decide resupply slot Section 2.2.5.1.68
ammo_knee switch oft Section 2.2.5.1.10

Table 2.2-117: ammo_check_autoloader_unload Information.
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2.2.5.1.4 ammo_check_autoloader_load

The autoloader is enabled with the command line -A in order to perform ammo transfers
without a person acting as loader. This routine loads the breech when the autoloader is
enabled. The routine checks to see if the breech is empty. If so, the ejection guard is
opened, the blast door is opened, a round is selected from the ready rack and placed in the
breech. Then, the blast door is closed, the breech load button is pushed, and the ejection
guard is armed.

Calls

Function Where Described
ammo_ejection_guard_safe Section 2.2.5.1.27
ammo_knee switch on Section 2.2.5.1.3
bcs_get_ammo_type_indexed Section 2.2.6.2
ammo tube selected Section 2.2.5.1.11
ammo_knee switch off Section 2.2.5.1.10
ammo_breech pushed Section 2.2.5.1.23
ammo e'|ection guard_armed Section 2.2.5.1.26

Table 2.2-118: ammo_check_autoloader_load Information.
2.2.5.1.5 ammo_init_ammo_racks

This routine initializes the quantities and types of ammo in the ready rack, the semi-ready
rack, and the hull rack. The routine checks to make the ammo racks are not overloaded,
and for the ready rack, places the ammo into individual slots in the ready rack. Parameters
are represented as follows:

ready heat -- The quantity of heat rounds to place in the ready rack.
ready apds -- The quantity of apds rounds to place in the ready rack.
semi_ready heat -- The quantity of heat rounds to place in the semi-ready rack.
semi_ready apds -- The quantity of apds rounds to place in the semi-ready rack.
hull_heat -- The quantity of heat rounds to place in the hull.
hull_apds -- The quantity of apds rounds to place in the hull.
Parameters

Parameter Type Where Typedef Declared
ready _heat int Standard
ready_apds int Standard
semi_ready_heat int Standard
semi_ready_apds int Standard
hull_heat int Standard
hull_apds int Standard

Internal Variables
Varlable Type Where Typedef Declared
i register int Standard

Table 2.2-119: ammo_init_ammo_racks Information.
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2.2.5.1.6 ammo_supply_full
This routine returns TRUE if all racks are full and FALSE if they are not all full.

Return Values
Return Value Type Meaning
TRUE int The ammo supply is full
FALSE int The ammo supply is not full

Table 2.2-120: ammo_supply_full Information.
2.2.5.1.7 ammo_supply_empty
This routine returns TRUE if all racks are empty and FALSE if they are not all empty.

Return Values
Return Value Type Meaning
TRUE int The ammo supply is empty
FALSE int The ammo supply is not empty

Table 2.2-121: ammo_supply_empty Information.
2.2.5.1.8 ammo_loaders_arms

This routine returns the status of the ammo_loaders_arms, either filled with a heat round,
an apds round, or EMPTY.

Return Values

Return Value Type Meaning

loaders_arms ObjectType the position of the
loaders_arms: either
munition_US_M456A1.
munition_US_393A2, or
EMPTY

Table 2.2-122: ammo_supply_full Information.
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2.2.5.1.9 ammo_kmee_switch_on

This rroutine is called when the knee switch is hit. If the knee switch status is OFF, the
status is changed to ON and the loader timer is stopped. Since the knee switch is only used
for trmnsfers to and from the ready rack; the transfer status must be NO_TRANSFER_VAL
for anmvthing to happen.

If the zurret power is off or in the process of being shut off (turrer_power_status = OFF or
OFF_EDGE), hitting the kinee switch will have no effect. If the turret power is on or in the
proce:ss of turning on (turret_power_status = ON or ON_EDGE), the blast door is opened
and tize blast door timer is stopped.

Errors

Error Reason for Error

stderr AMMO: ammo_knee switch _on Impossible ammo transfer status
Calls

Func#ion Where Described

ammo._stop loader timer Section 2.2.5.1.48

hydraw:lic_ ammo _door open_request Section 2.2.6.4.2.7

amma open blast door Section 2.2.5.1.29

ammo _stop blast door timer Section 2.2.5.1.50

ammo _start blast door timer Section 2.2.5.1.49

Table 2.2-123: ammo_knee_switch_on Information.
2.2.5.1.10 ammo_knee_switch_off

This woutine is called when the knee switch is released. If the knee switch status is ON, the
status is changed to OFF and the loader timer is started. Since the knee switch is only used
for transfers to and from the ready rack; the transfer status must be NO_TRANSFER_VAL
for amything to happen.

If the sturret power is off or in the process of being shut off (turret_power_status = OFF or
OFF_EDGE), releasing the knee switch will have no effect. If the turret power is on or in
the preocess of turning on (turret_power_status = ON or ON_EDGE), the blast door timer is
startess.

Errors

Error Reason for Error

stderr AMMO: ammo_knee switch on Impossible ammo transfer status
Calls

Funckion Where Described

ammo _start loader timer Section 2.2.5.1.47

ammo _start blast door tim.ar Section 2.2.5.1.49

Table 2.2-124: ammo_knee_switch_off Information.
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2.2.5.1.11 ammd_tube_selected

This routine is called when an ammo slot in the ready rack has been selected. The slot is
specified by slot. If the blast door is closed, it is impossible to touch that ammo slot and
the routine does nothing. If the blast door is open and the transfer status is
NO_TRANSFER_VAL, the loader replaces the ammo into the ready rack;
ammo_arm_panel_check is called. For any other transfer status, then loader replaces
the ammo into the specified rack; ammo_resupply_check is called.

Parameters
Parameter Type Where Typedef Declared
slot int Standard
Calls
Function Where Described
ammo_arm panel check Section 2.2.5.1.12
ammo_resupply check Section 2.2.5.1.13

Table 2.2-125: ammo_tube_selected Information.

2.2.5.1.12 ammo_arm_panel_check

This routine is checked each tick of the simulation in order to manage ammo in the ready
rack.

If the specified ready rack slot is full and the loaders arms are full, the routine does
nothing. The round contained in the loaders arms cannot be placed into the full slot, and
the round from the slot cannot be placed in the loaders arms.

If the loaders arms are empty and the specified s/ot is full, the round is removed from the
slot and placed in the loaders arms. The sound of tie ready rack extract is made, the slot
status is set to EMPTY, and the loaders arms status are set to FULL.

If the loaders arms are full and the specified slot is empty, the round taken from the loaders
arms and placed in the slot. The correct sound of the ready rack insert is made, the loaders
arms are set to EMPTY, and the slot status is set to FULL.

Parameters
Parameter Type Where Typedef Declared
slot int Standard
Calls
Function Where Described
controls unshow round Section 2.2.2

ammo_subtract round

Section 2.2.5.1.42

sound make const sound

Section 2.1.3.1.2

controls show round

Section 2.2.2

ammo_add round

Section 2.2.5.1.41

Table 2.2-126:

ammo_arm_panel_check Information.
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2.2.5.1.13 ammo_resupply_check

This routine is checked each tick of the simulation in order to manage the resupply of
ammo. If the loaders arms are full and if the specified slot is full, the loader cannot
resupply ammunition and the routine does nothing.

If the loaders arms are empty and the transfer status is equal to HULL_HEAT_VAL,
HULL_APDS_VAL, SEMI_HEAT_VAL, or SEMI_APDS_VAL and the quantity of that
type in that rack is greater than zero, then start the internal resupply from the ammo type
and rack specified in the transfer status to the specified slor.

If the loaders arms are empty and the transfer status is REDIST_RECV_VAL, then receive
the external resupply ammo type into the slot.

Parameters
Parameter Type Where Typedef Declared
slot int Standard
Calls
Function Where Described
ammo_change_resupply Section 2.2.5.1.56
ammo_stant_internal _resupply Section 2.2.5.1.54

Table 2.2-127: ammo_resupply_check Information.
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2.2.5.1.14 ammo_get_quantity

This routine returns the quantity of the ammo in the rack specified by the type identifier.

Parameters
Parameter Type Where Typedef Declared
type char Standard
Return Values
Return Value Type Meaning
hull_heat_quanity int The number of heat rounds in
the hull rack.
hull_apds_quanity int The number of apds rounds in
the hull rack.
semi_ready_heat_quantity int The number of heat rounds in
the semi-ready rack.
semi_ready_apds_quantity int The number of apds rounds in
the semi-ready rack.
ready_heat_quantity int The number of heat rounds in
the ready rack.
ready_apds_quantity int The number of apds rounds in
the ready rack.
NULL int error; impossible transfer type
Errors
Error Reason for Error
stderr AMMO: ammo gei LJantity impossible transter type

Table 2.2-128: ammo_get_quantity Information.

2.2.5.1.15 ammo_transfer_semi_heat

This routine starts the transfer of a heat round from the semi-ready rack when the selector
on the Ammo Redistribution Panel is placed in the Semi-Ready Heat position. The transfer
status is changed to SEMI_HEAT_VAL, any other resupply in progress is stopped, and the

blast door is opened.

Calls

Function

Where Described

ammo_stop resupply

Section 2.2.5.1.57

ammo open blast door

Section 2.2.5.1.29

ammo_stop blast door timer

Section 2.2.5.1.50

Table 2.2-129:

ammo_transfer_semi_heat Information.
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2.2.5.1.16 ammo_transfer_semi_apds

This routine stierts the transfer of an apds round from the semi-ready rack when the selector
on the Ammo R.edistribution Panel is placed in the Semi-Ready Sabot position. The
transfer status is changed to SEMI_APDS_VAL, any other resupply in progress is
stopped, and tine blast door is opened.

Calls
Where Described

Function

ammo_stop rasmupply

Section 2.2.5.1.57

ammo_open bkast door

Section 2.2.5.1.29

ammo stop blasst door timer

Section 2.2.5.1.50

Table 2.2-130: ammo_transfer_semi_apds Information.

2.2.5.1.17 .ammo_transfer_hull_heat
This routine stzurts the transfer of a heat round from the hull rack when the selector on the

Ammo Redistri:bution Panel is placed in the Hull/Turret Floor Heat position. The transfer
status is changs=d to HULL_HEAT_VAL, any other resupply in progress is stopped, and

the blast door i:s opened.

Calls

Function

Where Described

ammo_stop_ressupply

Section 2.2.5.1.57

ammo open blast door

Section 2.2.5.1.29

ammo_stop bla:st door timer

Section 2.2.5.1.50

T:able 2.2-131: ammo_transfer_hull_heat Information.

2.2.5.1.18 .ammo_transfer_hull_apds

This routine sturts the transfer of an apds round from the hull rack when the selector on the
Ammo Redistrzbution Panel is placed in the Hull/Turret Floor Sabot position. The transfer
status is changr=d to HULL_APDS_VAL, any other resupply in progress is stopped, and
the blast door s opened.

Calls
Where Described

Function

ammo_stop_reszupply

Section 2.2.5.1.57

ammo_open_ blast door

Section 2.2.5.1.29

ammo_stop bla:st door timer

Section 2.2.5.1.50

Table 2.2-132: ammo_transfer_hull_apds Information.
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2.2.5.1.19 ammo_transfer_no_transfer

This routine stops the transfer of ammo when the selector on the Ammo Redistribution
Panel is placed in the Off position. The transfer status is changed to
NO_TRANSFER_VAL, any resupply in progress is stopped, and the blast door timer is
started in order to close the blast door.

Calls

Function Where Described

ammo_stop resupply Section 2.2.5.1.57

ammo_start blast door timer Section 2.2.5.1.49

Table 2.2-133: ammo_transfer_no_transfer Information.

2.2.5.1.20 ammo_transfer_redist_send

This routine initiates the sending of ammo to another M1 tank when the selector on the
Ammo Redistribution Panel is placed in the Ammo Transfer Send position. The transfer
status is changed to REDIST_SEND_VAL, any resupply in progress is stopped, and the
blast door is opened.

Calls

Function Where Described

ammo_stop resupply Section 2.2.5.1.57

ammo _open blast door Section 2.2.5.1.29

ammo stop blast door timer Section 2.2.5.1.50

Table 2.2-134: ammo_transfer_redist_send Information.

2.2.5.1.21 ammo_transfer_redist_recv

This routine initiates the receiving of ammo from anoti..r vehicle when the selector on the
Ammo Redistribution Panel is placed in the Ammo Transfer Rec position. The transfer
status is changed to REDIST_RECV_VAL, any resupply in progress is stopped, and the
blast door is opened.

Calls

Function Where Described

ammo_stop resupply

Section 2.2.5.1.57

ammo open blast door

Section 2.2.5.1.29

ammo stop blast door timer

Section 2.2.5.1.50

Table 2.2-135:

ammo_transfer_redist_recv Information.
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2.2.5.1.22 ammo_get_transfer_status

This routine retiurns the transfer status, which reflects the posmon of the selector switch on
the Ammo Rediistribution Panel.

Return Values

Return Value Type Meaning

ammo_transfer wiatus char The transfer status.

Taible 2.2-136: ammo_get_transfer_status Information.

2.2.5.1.23 ammo_breech_pushed

This routine haradles the loading of the breech when the red Breech Load button is pushed.
If the breech is iready, the round is transferred from the loaders arms to the breech. The
status of the loatders arms is set to EMPTY, and the sound of the breech closing is maae.

Calls

Function

Where Described

ammo_breech raiady

Section 2.2.5.1.23

controls show byreech

Section 2.2.2

sound make const sound

Section 2.1.3.1.2

‘Table 2.2-137:

ammo_breech_pushed Information.

2.2.5.1.24 :ammo_breech_unload_pushed

This routine harudles the unloading of the breech when the Breech Operating Toggle Switch
is clicked down:. The loaders arms must be empty, the breech must be loaded, the ejection
guard must be a:pen, and the system must not be in resupply in order to unload the breech.
If any of these cronditions are not met, this routine does nothing. If the conditions are met,
the round is traresferred from the breech to the loaders arms. The ammo type in the breech

iss set to EMPT™', and the sound of the breech opening is made.

Calls
Function Where Described
controls show tareech Section 2.2.2

sound make casnst _sound

Section 2.1.3.1.2

Table 2.2-138:

ammo_breech_unload_pushed Information.

2.2.5.1.25 ammo_type_loaded_quick

Fhis routine retizrns thee ammo type loaded in the breech.

Return Values

Return Value Type Meaning
breech _ammo_type ObjectType The type of ammo in the
. breech.

Table 2.2-139:

ammo_type_loaded_quick Information.
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2.2.5.1.26 ammo_ejection_guard_armed

. This routine arms the ejection guard, making the closing sound.

Calis
Function Where Described
sound make const _sound Section 2.1.3.1.2

Table 2.2-140: ammo_ejection_guard_armed Information.
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2.2.5.1.27 ammo_.ejection_guard_safe

This routine opens the ezjection guard, making the opening sound.

Calls
Function Where Described
sound make const sournd Section 2.1.3.1.2

Table 2.Z-141: ammo_ejection_guard_safe Information.
2.2.5.1.28 ammo_sjection_guard_status

This routine returns the: =jection guard status.

Return Values
Return Value Type Meaning
ejection_guard_status char the status of the ejection
guard: either SAFE or
ARMED

Table 2.2-%#42: ammo_ejection_guard_status Information.
2.2.5.1.29 ammo__open_blast_door
This routine opens the fiast door, making the appropriate sound. Each round in the ready

rack is shown with its s¥iot's light turned on, indicating the round type (either Heat or
Sabot). Empty slots in #-he ready rack will have their lights turned off.

Internal Variables
Variable Type Where Typedeft Declared
i register int Standard
Calls
Function Where Described
controls_show round Section 2.2.2
sound make_const sou:nd Section 2.1.3.1.2

Table 2..2-143: ammo_open_blast_door Information.
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2.2.5.1.30 ammo_close_blast_door

This routine opens the blast door, making the appropriate sound. All ready rack slot
indicator lights turn off.

Internal Variables
Variable Type Where Typedef Declared
i register int Standard
. Calls
Function Where Described
controls _unshow round Section 2.2.2
sound make_const sound Section 2.1.3.1.2

Table 2.2-144: ammo_close_blast_door Information.
2.2.5.1.31 ammo_gun_fired

This routine empties the breech when the gun is fired. The ammo type in the breech is set
to EMPTY.

Calls
Function Where Described
controls show breech Section 2.2.2

Table 2.2-145: ammo_gun_fired Information.
2.2.5.1.32 ammo_ready_to_fire
This routine returns whether the ejection guard is armed or safe. If the ejection guard is

armed and the gun is ready to fire, the routine returns TRUE,; if the ejection guard is safe
and the gun is not ready to fire, the routine returns FALSE.

Return Values

Return Value Type Meaning

ammo_ejection_guard_ BOOLEAN if TRUE, the ejection guard is

status() == ARMED armed and the gun is ready
to fire;

if FALSE, the ejection guard is
safe and the gun is not

ready to fire.
Calls
Function Where Described
ammo_ejection_guard_status 2.2.5.1.28

Table 2.2-146: ammo_ready_to_fire Information.
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2.2.5.1.33 ammo_get_semi_heat_quantity

Thizs routine gets the quantity of heat rounds in the semi-ready rack.

Return Values

Retturn Value Type Meaning
semi _ready_heat_quantity int The quantity of heat rounds in
the semi-ready rack

Table 2.2-147: ammo_get_semi_heat_quantity Information.
2.2.5.1.34 ammo_get_semi_apds_quantity

Thi:s routine returns the quantity of apds rounds in the semi-ready rack.

Return Values

Ret:urn Value Type Meaning
sermy_ready apds_quantity int The quantity of apds rounds in
the semi-ready rack.

Table 2.2-148: ammo_get_semi_apds_quantity Information.

2.2.5.1.35 ammo_get_hull_heat_quantity

Thi:s routine returns the quantity of heat rounds in the hull rack.

Return Values
Retzirn Value Type Meaning
hull__heat_quantity int The quantity of heat rounds in
the hull rack.

Table 2.2-149: ammo_get_hull_heat_quantity Information.

2.2.5.1.36 ammo_get_hull_apds_quantity

Thiis routine returns the quantity of apds rounds in the hull rack.

Return Values
Ret:urn Value Type Meaning _
hull._apds_quantity int The quantity of apds rounds in
the hull rack.

Table 2.2-150: ammo_get_hull_apds_quantity Information.

542




BBN Systems and Technologies Vehicles CSCI

2.2.5.1.37 ammo_get_ready_heat_quantity

This routine returns the quantity of heat rounds in the ready rack.

Return Values

Return Value Type Meaning
ready_heat_quantity int The quantity of heat rounds in
the ready rack.

Table 2.2-151: ammo_get_ready_heat_quantity Information.

2.2.5.1.38 ammo_get_ready_apds_quantity

This routine returns the quantity of apds rounds in the ready rack.

Return Values

Return Value Type Meanin
ready_apds_quantity int The quantity of apds rounds in
the ready rack.

Table 2.2-152: ammo_get_ready_apds_quantity Information.

2.2.5.1.39 ammo_get_heatl05_quantity

This routine gets the quantity of heat rounds in the ready rack, the semi-ready rack, and the
hull rack combined.

Return Values

Return Value Type Meaning
ready_heat_quantity + int The total nhumber of heat
semi_ready_heat_quantity + rounds.

hull _heat quantity

Table 2.2-153: ammo_get_heat105_quantity Information.

2.2.5.1.40 ammo_get_apds105_quantity

This routine gets the quantity of apds rounds in the ready rack, the semi-ready rack, and the
hull rack combined.

Return Values

Return Vaiue Type Meaning
ready_apds_quantity + int The total number of apds
semi_ready_apds_quantity + rounds.
hull_apds_quantity

Table 2.2-154: ammo_get_apds105_quantity Information.
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2.2.5.1.41 ammo_add_round

This routine increments the ready rack quantity of the type of round passed in round.

Parameters
Parameter Type Where Typedet Declared
round ObjectType basic.h
Calls
Function Where Described
need to _send veh statu:s Section 2.1.1.3.1.32.1

Table 2.2-155: ammo_add_round Information.
2.2.5.1.42 ammo_subtract_round

This routine decrements the ready rack quantity of the type of round passed in round.

Parameters
Parameter Type Where Typedef Declared
round ObjectType basic.h
Calls
Function Where Described
need to send veh status . Section 2.1.1.3.1.32.1

Table 2.2-156: ammo_subtract_round Information.

2.2.5.1.43 ammo_Mblast_door_open

This routine returns TRUE if the blast door is open.

"Return Values
Return Value Type Meaning
TRUE char the blast door is open
FALSE char the blast door is closed

Table 2.2-157: ammo_blast_door_open Information.

2.2.5.1.44 ammo_turret_power_on

This routine sets the tunret power status to ON_EDGE. When turret power is turned on,
the turret power status szays in ON_EDGE until all subsystems are completely powered.

2.2.5.1.45 ammo_tturret_power_off

This routine sets the tun-ct power status to OFl° EDGE. When turret power is turned off,
the turret power status szays in OFF_EDGE until all subsystems are completely shut down.
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2.2.5.1.46 ammo_breech_ready

This routine determines if the breech is ready to be loaded. The loader timer must have
timed out this tick, the loaders arms must be full, the breech must be empty, and the
ejection guard must be open. If all the conditions are met, the routine returns TRUE.
Otherwise, the routine returns FALSE.

Return Values

Return Value Type Meaning

(timers_get_timeout_edge char If all conditions are met, TRUE

(loader_timer_number)) && is returned, signifying that

(loaders_arms!=EMPTY) && the breech is ready for

(breech_ammo_type == loading;

EMPTY) && If any condition is not met,

(ejection_guard_status == FALSE is returned,

SAFE) signifying that the breech is
not ready for loading.

Calls
Function Where Described
timers_get_timeout_edge 2.6.3.22.1

Table 2.2-158: ammo_breech_ready Information.

2.2.5.1.47 ammo_start_loader_timer

This routine starts the loader timer. The loader timer is set for the minimum time it would
take the loader to carry the shell. If the loader timer was timing already, it is restarted by
replacing it with a new timer and freeing the old timer.

Calls
Function Where Described
timers_free timer Section 2.6.3.5.1
Ltimers_get_timer Section 2.6.3.6.1

Table 2.2-159: ammo_gun_fired Information.
2.2.5.1.48 ammo_stop_loader timer

This routine stops the loader timer and frees up its timer.

Calls
Function Where Described
timers_free timer Section 2.6.3.5.1
timers_set _nuil_timer Section 2.6.3.14.1

Table 2.2-160: ammo_stop_loader_timer Information.

2.2.5.1.49 ammo_start_blast_door_timer

545




BBN Systems and Technologies Vehicles CSCI

This routine starts the blast door timer. The blast door timer is set for the amount of time
the blast door stays open. If the loader timer was timing already, it is restarted by replacing
it with a new timer and freeing the old timer.

Calls
Function Where Described
timers_free timer Section 2.6.3.5.1
Ltimers_get_timer Section 2.6.3.6.1

Table 2.2-161: ammo_start_blast_door_timer Information.

2.2.5.1.50 ammo_stop_blast_door_timer

This routine stops the blast door timer, frees up its timer, and closes the blast door.

Calls
Function Where Described
timers_free timer Section 2.6.3.5.1
timers_set null timer Section 2.6.3.14.1

Table 2.2-162: ammo_stop_blast_door_timer Information.

2.2.5.1.51 ammo_blast_door_check

This routine checks the blast door timer each tick. If the timer timed out, the timer is freed,
the blast door is closed, and the hydraulic ammo door is closed.

Calls
Function Where Described
timers_get_timeout_edge Section 2.6.3.22.1

timers free timer

Section 2.6.3.5.1

timers set null timer

Section 2.6.3.14.1

ammo_close blast door

Section 2.2.5.1.30

hydraulic ammo_door_closed

Section 2.2.6.4.2.8

Table 2.2-163: ammo_blast_door_check Information.

2.2.5.1.52 ammo_flash_check

This routine checks the status of resupplies every tick for the purpose of flashing the
resupply lamps. If either a resupply receive timer is still timing, or a resupply send is in
progress, the routine will flash the resupply lamps to indicate the source and destination of
the transfer. When the resupply is complete, the flashing is ended.

Calls
Function Where Described
controls resupply flash Section 2.2.2
controls resupply unflash Section 2.2.2

Table 2.2-164: ammo_flash_check Information.
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2.2.5.1.53 ammo_resupply_receive_timeout_check

This routine checks the status of any resupply receive every tick. If the resupply receive
timer timed out this tick, the timer is freed. The resupply status is checked.

In the case of an internal resupply, the ammo is transferred to an empty ready rack slot
making the appropriate sound. The slot's ammo lamp is turned on. The original location
of the round's rack quantity is decremented, and the ready rack quantity of the round is
incremented. The resupply status, location, and slot flags are reset, and a vehicle status
message is sent, indicating the changes in ammo distribution within the tank.

In the case of an external resupply receive, the appropriate ammo type is received in the
appropriate rack, and the rack quantity is incremented. If ammo is received in the ready
rack, the sound of the ready rack insert is made and the slot's ammo lamp is turned on. A
vehicle status message is sent, indicating the changes in ammo distribution within the tank.

Errors
Error Reason for Error
stderr AMMO: ammo_resupply_receive_ - impossible resupply location
timeout check - impossible resupply status
Calls
Function Where Described
timers_get_timeout_edge Section 2.6.3.22.1
-Jtimers_free timer Section 2.6.3.5.1
timers_set _null timer Section 2.6.3.14.1
sound make const sound Section 2.1.3.1.2
controls _show round Section 2.2.2
ammo add round Section 2.2.5.1.41
controls _resupply empty Section 2.2.2
need to send veh status Section 2.1.1.3.1.32.1
controls resupply restore Section 2.2.2
resupply ammo received Section 2.2.5.3.10

Table 2.2-165: ammo_resupply_receive_timeout_check Information.

2.2.5.1.54 ammo_start_resupply_receive_timer

This routine starts the resupply receive timer. This timer is set for the time it takes to
transfer the ammo to the receiver in an external resupply. If the resupply receive timer was
timing already, it is restarted by replacing it with a new timer and freeing the old timer.

Calls
Function Where Described
timers free timer Section 2.6.3.5.1
timers_get_timer Section 2.6.3.6.1

Table 2.2-166: ammo_start_resupply_receive_timer Information.
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2.2.5.1.55 ammo_stop_resupply_receive_timer

This routine stops the resupply receive timer, freeing up the timer.

Calls
Function Where Described
timers free timer Section 2.6.3.5.1
timers_set _null timer Section 2.6.3.14.1

Table 2.2-167: ammo_stop_resupply_receive_timer Information.
2.2.5.1.56 ammo_change_resupply

This routine changes the resupply slot to slot.

Parameters
Parameter Type Where Typedef Declared
slot int Standard
Calls
Function Where Described
controls resupply restore Section 2.2.2

Table 2.2-168: ammo_change_resupply Information.
2.2.5.1.57 ammo_stop_resupply

This routine stops the resupply. All timers are stopped, and the resupply status and
resupply location are set to NO_TRANSFER_VAL.

Calls
Function Where Described
ammo_stop resupply receive timer Section 2.2.5.1.55
controls resupply restore Section 2.2.2
resupply stop ammo resupply Section 2.2.5.30

Table 2.2-169: ammo_stop_resupply Information.
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2.2.5.1.58 ammo_start_internal_resupply

This routine starts an internal resupply transfer of ammo. slot is the resupply slot which is
filled in the transfer.

Parameters
Parameter Type Where Typedef Declared
slot int Standard
Calls
Function Where Described
ammo_start resupply receive timer Section 2.2.5.1.54
controls_resupply restore Section 2.2.2

Table 2.2-170: ammo_start_internal_resupply Information.
2.2.5.1.59 ammo_start_external_resupply

This routine starts the external resupply of ammo. heat_offered and apds_offered are the
quantities of heat and apds rounds offered by the resupply sender. This routine calls
ammo_ decide_resupply_receive in order to determine the amount of each ammo type
to recetve and where to place it. If the desired location is unavailable, the routine returns
FALSE. Otherwise, the resupply is started and the routine returns TRUE.

Parameters
Parameter Type Where Typedef Declared
heat offered int Standard
apds offered ‘ int Standard
Internal Variables
Variable Type Where Typedef Declared
round location char Standard
round_slot char Standard

Return Values

Return Value Type Meaning
TRUE int Unsuccesstul resupply; the
round location is unavailable.
FALSE int Successful resupply.
Calls
Function Where Described
ammo decide resupply receive Section 2.2.5.1.61
ammo start resupply timer Section 2.2.5..1.51
controls_resupply restore Section 2.2.2

Table 2.2-171: ammo_start_external_resupply Information.
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2.2.5.1.60 ammo_start_external_send

This routine start an external transfer send.

Calls
Function Where Described
controls resupply restore Section 2.2.2

Table 2.2-172: ammo_start_external_send Information.
2.2.5.1.61 ammo_decide_resupply_receive

This routine determines the quantity of each ammo type to receive and where to put it.
heat_offered and apds_offered are the quantities of heat and apds rounds offered by the
sender; location_ptr is filled in with the rack in which to receive the next round; slot_prr is
filled in with an empty slot in which to place the next round.

Parameters
Parameter Type Where Typedef Declared
heat offered int Standard
apds offered int Standard
slot_ptr pointer o int Standard
location ptr pointer to char Standard

Internal Variables

Variable Type Where Typedef Declared
round type ObjectType basic.h
Calls
Function Where Described
ammo_decide receive location Section 2.2.5.1.62
ammo_decide round type Section 2.2.5.1.63

Table 2.2-173: ammo_decide_resupply_receive Information.
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2.2.5.1.62 ammd_decide_receive_location

This routine determines the rack and slot in which to put the round. round_type is the
round to be placed; location_prr is filled in with the rack in which to receive the round,;
slot_prr is filled in with an empty slot in which to place the round

Parameters
Parameter Type Where Typedef Declared
round type ObjectType basic..h
location ptr pointer to char Standard
slot ptr pointer to int Standard

Calls

Function Where Described
ammo_decide resupply slot Section 2.2.5.1.68

Table 2.2-174: ammo_decide_receive_location Information.
2.2.5.1.63 ammo_decide_round_type

This routine determines which round type is needed most.

Return Values
Return Value Type Meaning
munition US M456A1 ObjectType Heat round.
munition US M392A2 ObjectType Apds round

Table 2.2-175: ammo_decide_round_type Information.
2.2.5.1.64 ammo stop_timers

This routine stops and frees all timers: the loader timer, the blast door timer, and the
resupply receive timer.

Calls
Function Where Described
timers_free tiemr Section 2.6.3.5.1
timers_set null timers Section 2.6.3.14.1

Table 2.2-176: ammo_stop_timers Information.
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2.2.5.1.65 amxmo_restore_ammo .

This routine restares all ammo. It stops any resupply in progress, empties the loaders
arms, empties the Exreech, and initializes the ammo racks.

internal Varlables
Variable Type Where Typedef Declared
i int Standard

Calls

Function Where Described
ammo_Stop resupgsty Section 2.2.5.1.57
controls show brexech Section 2.2.2
ammo _init_ ammo_r:acks Section 2.2.5.1.5
controls_show_rou:nd Section 2.2.2

Table 2.2-177: ammo_restore_ammo Information.

2.2.5.1.66 amxmo_resupply_sent

This routine is onl;y used by the keyboard.

Parameters
Parameter Type Where Typedef Declared
ammo type int Standard
. Errors ‘
Error Reason for Error
stderr AMMQO:P amio _resupply sent impossible resupply location
Calls
Function Where Described
ammo_decide restspply send Section 2.2.5.1.67
controls _resupply s2mpty Section 2.2.2
need to send vel- status Section 2.1.1.3.1.32.1
sound make consi. _sound Section 2.1.3.1.2
controls _unshow rsund Section 2.2.2
ammo_subtract rovund Section 2.2.5.1.42
controls _resupply t-estore Section 2.2.2

Table 2.2-178: ammo_resupply_sent Information.
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2.2.5.1.67 ammo_decide_resupply_send

This routine determines whether the ammunition passed in ammo_type is available to send
in an external resupply.

Parameters
Parameter Type Where Typedef Declared
ammo_type int Standard
] Errors
Error Reason for Error

stderr AMMO: ammo_decide_resupply_send |- no available heat
- no available apds
- impossible ammo type

Calls
Function Where Described
ammo_decide resupply slot Section 2.2.5.1.68

Table 2.2-179: ammo_decide_resupply_send Information.
2.2.5.1.68 ammo_decide_resupply_slot

This routine finds the first slot in the ready rack containing the ammo passed in
- ammo_type.

Parameters

Parameter Type Where Typedef Declared

ammo_type int Standard

Internal Variables

Variable Type Where Typedef Declared

i register int Standard

Return Values

Return Value Type Meaning

NULL_SLOT int all slots are empty or contain
wrong ammo

i int first slot in ready rack

containing appropriate ammo

Table 2.2-180: ammo_decide_resupply_slot Information.
2.2.5.1.69 ammo_print_statistics
This routine prints ammunition statistics for each rack and ammunition type.
2.2.5.1.70 ammo_enable_autoloader

This routine enables the autoloader. The autoloader is enabled with the command line -A in
order to perform ammo transfers without a person acting as loader.
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2.2.5.2 ml_fuelsys.c

(/simnet/release/src/vehicle/m1/src/m1_fuelsys.c [m1_fuelsys.c])

This CSU keeps track of the M1°s fuel supply.

Includes:
"stdio.h"
"sim_types.h"
"sim_dfns.h"
"sim_macros.h"
"libfail.h"
“failure.h"
"m1_fuelsys.h"
"m1_fuel_df.h"
"ml_ctrl.h"
"ml_meter.h"
"ml_engine.h"
"timers.h"
"timers_dfn.h"
"ml_resupp.h”

Declarations:
fuel_warning_levels()
fuel meter value()

fuel_check_xfer_time()

fuel_xfer_fuel()

fuel_rear_tank_not_empty()

fuel_resupply_tank()
rear_fuel_level
r_front_fuel_level
1_front_fuel_level
fuel_xfer ok

xfer_timer_id
fuel_level
tank_selected
xfer_status
fuelsys_status
xfer_pump_status
fuel_flow
resupply_timer_id
tank_being_resupplied
total_resupplied
resupply_status
mcc_offering

Defines:
RESUPPLY_INTERVAL

RESUPPLY_RATE
FUEL_PER_INTERVAL

-- NO_XFER = no transfer, TIMER_ON = on
timer, OK = can transfer

-- LOW or NORMAL

-- REAR, L_FRONT, or R_FRONT

-- ON = wransferring fuel, OFF = dormant
-- WORKING or BROKEN

-- WORKING or BROKEN

-- fuel usage rate in gallons per hour

-- The timer id for resupply

-- The tank which is receiving fuel

-- The fuel taken in a resupply interval

-- If TRUE, a resupply is in progress

-- The amount of fuel offered by the MCC

-- Interval (seconds) before sending reply to the
MCC
-- GPM of fuel transfer from truck
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2.2.5.2.1 fuel_init_tanks

This routine is used by the MCC to intitialize the fuel level in each tank. This routine

should be called before fuel_init().

Parameters
Parameter Type Where Typedef Declared
rear REAL sim _types.h
| front REAL sim_types.h
bottomr_front REAL sim_types.h

Table 2.2-181: fuel_init_tanks Information.

2.3.5.2.2 fuel_init

This routine initializes the fuel system. The transfer status variables, resupply status

variables, and failures are inititalized.

Calls

Function

Where Described

fail_init_failure

Section 2.5.4.11.2

Table 2.2-182:

2.2.5.2.3 fuel_simul

fuel_init Information.

This routine simulates the various functions of the fuel system on a tick by tick basis.
These functions consist of: 1) calculating fuel usage during the current tick, 2) turning on
the fuel warning levels if transitioning to the low fuel condition, 3) calculating the levels in
each tank based on the fuel usage this tick, 4) transferring fuel when required, 5)
resupplying fuel, 6) stopping the fuel resupply, and 7) setting the meter to read the amount

of fuel in the tank selected.

Internal Variables

Variable Type Where Typedef Declared
fuel_usage this tick REAL sim_types.h

Calls
Function Where Described

fuel_warning_levels

Section 2.2.5.2.5

engine_running

Section 2.2.6.2.2.8

fuel rear tank not empty

Section 2.2.5.2.7

fuel check xfer timer

Section 2.2.5.2.6

fuel xfer fuel

Section 2.2.5.2.12

fuel resupply tank

Section 2.2.5.2.24

timers_get_ticking _status

Section 2.6.3.20.1

fuel stop resupply

Section 2.2.5.2.23

fuel _meter value

Section 2.2.5.2.4

Table 2.2-183:

fuel_simul Information.
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2.2.5.2.4 fuel_meter_value
This routine sets the fuel tank meter to show the fuel level in the tank selected by the tank
select switch.

Errors
Error Reason for Error
stderr WARNING: invalid tank selected

Calis

Function Where Described

meter fuel set

Section 2.2.2.3.1

Table 2.2-184:

2.2.5.2.5 fuel_warning_levels

fuel_meter_value Information.

This routine calls the controls software to turn on the fuel level low light on when the rear
fuel tank is less than or equal to 1/4 full. The routine calls the controls software to turn off
the fuel_level _low light once the fuel level has reached the 3/8 full level. Fuel cannot be
transferred unless the fuel level low light is on.

Calls

Function Where Described
controls low fuel off Section 2.2.2
controls low fuel on Section 2.2.2

Table 2.2-185:

2.2.5.2.6 fuel_check_xfer_timer

fuel_warning_levels Information.

When master power is turned on, there is a 5 second period, counted by the fuel transfer
timer, xfer_timer_id, during which fuel cannot be transferred. This routine checks to see if

the fuel transfer timer has timed out.

Calls

Function

Where Described

timers_get_ticking_status

Section 2.6.3.20.1

timers_free timer

Section 2.6.3.5.1

Table 2.2-186:

fuel_check_xfer_timer Information.
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2.2.5.2.7 fuel_réar__tank_not_empty

This routine returns TRUE if the rear fuel tank level is above the minimum fuel level, and
FALSE if the level is below the minimum fuel level.

Return Values
Return Value Type Meaning
rear_fuel_level > BOOLEAN If TRUE, the rear fuel tank level
MIN_FUEL_LEVEL ? TRUE : is above the minimum level;
FALSE If FALSE, the rear fuel tank
level is below the minimum
level

Table 2.2-187: fuel_rear_tank_not_empty Information.
2.2.5.2.8 fuel_set_flow

This routine sets the fuel flow variable equal to the parameter value.

Parameters
Parameter Type Where Typedef Declared
value REAL sim_types.h
Return Values
Return Value Type Meaning
fuelsys_status && BOOLEAN If TRUE, then the fuel button
fuel_top_tank_not_empty() is ON, the rear fuel tank is

not empty, and the fuel_flow
variable is set to value;

If FALSE, then either the fuel
button is OFF or the rear fuel
tank is empty

Calls
Function Where Described
fuel rear tank not _empty Section 2.2.5.2.7

Table 2.2-188: fuel_set_flow Information.
2.2.5.2.9 fuel_select_front_left_tank

This routine is called when the fuel tank selector switch is switched to the left front tank
position. The meter will automatically display the fuel in the left front tank. Also, if the
fuel level is LOW and the transfer status is OK, a transfer of fuel from the left front tank to
the rear tank will commence.

Errors
Error Reason for Error
stderr Fuel tranfer pump broken

Table 2.2-189: fuel_select_front_left_tank Information.

557




BBN Systems and Technologies Vehicles CSCI

2.2.5.2.10 fuel_select_front_right_tank

This routine is called when the fuel tank selector switch is switched to the right front tank
position. The meter will automatically display the fuel in the right front tank. Also, if the
fuel level is LOW and the transfer status is OK, a transfer of fuel from the right front tank
to the rear tank will commence.

Errors
Error Reason for Error
stderr Fuel tranfer pump broken

Table 2.2-190: fuel_select_front_right_tank Information.

2.2.5.2.11 fuel_select_rear_tank

This routine is called when the fuel tank selector switch is switched to the rear tank
position. When the rear tank is selected, any transfer that has been taking place will be
stopped. If the fuel level is NORMAL, no more fuel can be transferred until it becomes
LOW.

2.2.5.2.12 fuel_xfer_fuel

This routine calculates the right front, left front, and rear tank levels after a fuel transfer
between tanks. If a fuel transfer is in progress, it ends if either 1) the supply tank becomes
empty, 2) the selector switch is switched back to rear tank, during which the transfer
cannot be resumed unless the fuel low light is still on, or 3) the rear tank reaches 3/4 full.

Errors
Error Reason for Error
stderr WARNING: invalid tank selection for transfer

Table 2.2-191: fuel_xfer_fuel Information.

2.2.5.2.13 fuel_master_power_on
This routine is called by the electrical system software to let the fuel system know that the

master power has been turned on. A 5 second delay after master power has been turned
on is counted by xfer_timer_id in order to prevent accidental fuel transfers.

Calls

Function Where Described

timers get timer

Section 2.6.3.6.1

Table 2.2-192:

fuel_master_power_on Information.
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2.2.5.2.14 fuel_master_power_off

This routine is called by the electrical system software to let the fuel system know that the
master power has been tumed off. When the master power is turned off, fuel can no
longer be transferred.

Calls
Function Where Described
timers free timer Section 2.6.3.5.1

Table 2.2-193: * fuel_engine_accessory_off Information.
2.2.5.2.15 fuel_level_rear

This routine returns the fuel level of the rear fuel tank.

Return Values

Return Value Type Meaning
jrear fuel level REAL the level in the rear fuel tank

Table 2.2-194: fuel_level_rear Information.
2.2.5.2.16 fuel_level _left

This routine returns the fuel level of the left front fuel tank.

Return Values

Return Value Type Meaning
|_front_fuel_leve! REAL the level in the left front fuel
tank

Table 2.2-195: fuel_level left Information.
2.2.5.2.17 fuel_level_right

This routine returns the fuel level of the right front fuel tank.

Return Values

Return Value Type Meaning
r_front_fuel_level REAL the level in the right front fuel
tank

Table 2.2-196: fuel_level_right Information.
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2.2.5.2.28 fuel_repair_transfer_pump

This routime is called by "m1_repairs.c” to repair a broken fuel transfer pump.

- Calls

Function Where Described
jcontrols_ricght_pump_inoperative_off Section 2.2.2
controls le#t pump inoperative off Section 2.2.2

fuel select front left tank

Section 2.2.5.2.9

fuel select: front right tank

Section 2.2.5.2.10

Table 2.2-197:

fuel_repair_

transfer_pump Information.

2.2.5.2. 19 fuel_transfer_pump_failure

This routime is called by the failures module to break the fuel transfer pump.

Errors

Error Reason for Error

stderr DAMAGE: fuel transter pump failure
Calls

Function Where Described

controls ricaht pump _inoperative _on Section 2.2.2

controls lefit pump inoperative on Section 2.2.2

Table 2.2-198:
2.2.5.2.:20 fuel_supply_full

fuel_transfer_pump_failure Information.

This routitne calculates whether the amount of fuel in the parameter delta will fill the fuel

tanks.
Parameters

Paramete:r Type Where Typedef Declared
delta REAL sim_types.h

Return Values
Return V:alue Type Meaning
TRUE BOOLEAN delia will fill the fuel supply
FALSE BOOLEAN delta will not fill the fuel supply

Table 2.2-199:

fuel_supply_full Information.
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2.2.5.2.21 fuel_decide_resupply_quantity

This routine calculates the amount of fuel needed to fill the three tanks. It returns either the
maximum quanity of fuel allowed to transfer in one resupply interval or the actual amount
of fuel necessary to fill the tanks (whichever is lower).

Internal Variables

Variable Type Where Typedeif Declared
fuel needed REAL sim_types.h

Return Values
Return Value Type Meaning
(int) min(fuel_needed, int the quantity of fuel necessary
FUEL PER INTERVAL) for resupply

Table 2.2-200: fuel_decide_resupply_quantity Information.
2.2.5.2.22 fuel_start_external_resupply
This routine starts the process of externally resupplying fuel. If the amount of fuel the

MCC is offering is less than O gallons, the routine returns FALSE. Otherwise, the routine
starts the resupply timer, determines which tanks should be resupplied, and returns TRUE.

" Parameters
Parameter Type Where Typedef Declared
fuel offered int Standard
' Return Values
Return Value Type Meaning
TRUE BOOLEAN the external resupply was
started
FALSE BOOLEAN the external resupply was not
started
Calls
Function . Where Described
timers_get_timer Section 2.6.3.6.1

Table 2.2-201: fuel_start_external_resupply Information.
2.2.5.2.23 fuel_stop_resupply

This routine stops the fuel resupply. The timers are freed, the resupply status is set to
OFF, and the amount of fuel received during the resupply is calculated.

Calls
Function Where Described
timers_free timers Section 2.6.3.5.1
resugglz fuel received Section 2.2.5.3.11

Table 2.2-202: fuel_stop_resupply Information.
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2.2.5.2.24 fuel_resupply_tank

This .routine calculates the amount of fuel in each tank after a fuel resupply. If the fuel
transifer is in progress, it ends if either 1) the supply tank becomes empty, 2) the selector
switch is turned back to the rear tank, during which the transfer cannot be resumed unless
the fuwel low light is still on, or 3) the rear tank level reaches 3/4 full.

_— Errors
Erraur Reason for Error
stders WARNING: invalid tank selection for resupply

Table 2.2-203: fuel_resupply_tank Information.
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2.2.5.3 ml_reshpp.c
(./simnet/release/src/vehicle/m1/src/m1_resupp.c [m1_resupp.c])

Resupply of fuel and ammunition is coordinated by this CSU.

This files includes:
"stdio.h"
"sim_dfns.h"
"sim_types.h"
"sim_macros"
"mass_stdc.h"
"dgi_stdg.h"
“sim_cig_if.h"
"timers_dfn.h"
"timers.h"
"mun_type.h"
"libnetwork.h”
"pro_sim.h"
"mi_ammo_df.h"
"ml_ammo_mx.h"
"ml_ammo.h"
ml_cntrl.h"
"m1_tracks.h"
"m1_repair.h"
"m1l_fuel _df.h"
"pro_assoc.h"”
"assoc.h"

Defines:
QUIET
REQUEST
LOADING
WAITING
SERVICING
MAX_SERVICE_ENTITIES

Declarations:
ammo_carrier
fuel_carrier
ammo_receiver
num_ammeo_carriers
num_fuel_carriers
num_ammo_receivers
ammo_carriers_near_here
fuel_carriers_near_here
ammo_receivers_near_here

ammo_resupply_receive_state
ammo_has_been_received
ammo_that_was_received
ammo_receive_timer_id
ammo_carrier_id
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fuel_resupply_receive_stae
fuel_has_been_received
fue!_that_was_received
fue!_receive_timer_id
fuel_carrier_id
ammo_resupply_send_state
ammo_ser d_timer_id
ammo_receiver_id

clear_ammo_carriers()
clear_fuel_carriers()
clear ammo _receivers()

send_feed_me_packets_ammo_carriers()
send_ “feed _me packets fuel carrlers()

ammo receive _quiet_ state()”
fuel_ receive qulet state()
ammo send qunet state()
ammo_receive_request_state()
fuel_recelve_request_state()
ammo_send_waiting_state()
ammo receive loadmg state()
fuel _ receive loadmg state()
ammo send servncmg state()
ammo resupply recelve s1mul()
fuel_resupply_receive_simul()
ammo_resupply_send _simul()
vehicle_is_close()

2.2.5.3.1 clear_ammo_carriers

This routine clears the ammo_carriers_near_here flag to FALSE and the number of ammo

carriers to zero.

2.2.5.3.2 clear_fuel_carriers

This routine clears the fuel_carriers_near_here flag to FALSE and the number of fuel

carriers to zero.

2.2.5.3.3 clear_ammo_receivers

This routine clears the ammo_carriers_near_here flag to FALSE and the number of ammo

receivers to zero.

2.2.5.3.4 print_resupply_status

This routine prints the resupply status information.
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2.2.5.3.5 send_feed_me_packets_ammo_carriers

This routine sends a service request packet to each of the ammo carriers on the network,
requesting the specific types of ammunition necessary for resupply.

internal Variables
Varlable Type Where Typedef Declared
i int Standard
munition MunitionQuantity basic.h

Calls

Function Where Described
ammo_decide round type Seaction 2.2.5.1.63
network send feed me packet Section 2.1.1.3.1.28.1

Table 2.2-204: send_feed_me_packets_ammo_carriers Information.
2.2.5.3.6 send_feed_me_packets_fuel_carriers

This routine sencs a service request packet to each of the fuel carriers on the network,
requesting a specific quantity of fuel necessary for resupply.

internal Variables

Variable Type Where Typedef Declared
L int Standard

munition MunitionQuantity basic.h

Caiis

Function Where Described

fuel decide resupply quantity Section 2.2.5.2.21

network send feed me packet Section 2.1.1.3.1.48.1

Table 2.2-205: send_feed_me_packets_fuel_carriers Information.
2.2.5.3.7 resupply_near_ammo_carrier

This routine maintains the list of close vehicles which are ammo carriers. If any ammo
carriers are on this list, the ammo_carriers_near_here flag is set to TRUE.

Parameters

Parameter Type Where Typedet Declared

v pointer to VehiclelD basic.h

Table 2.2-206: resupply_near_ainmo_carrier Information.
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2.2.5.3.8 resupply_near_fuel_carrier

This routine maintains the list of close vehicles which are fuel carriers. If any fuel carriers
are on this lisy, the fuel_carriers_mear_here flag is set to TRUE.

Parameters

Parameter Type Where Typedef Declared

v pointer to VehiclelD basic.h

Table 2.2-207: resupply_near_fuel_carrier Information.
2.2.5.3.9 resupply_near_ammo_receiver

This routine maintains the list of close vehicles which are ammo receivers. If any ammo
receivers are on this list, the ammo_receivers_near_here flag is set to TRUE.

Parameters

Parameter Type Where Typedef Declared

v poirker to VehiclelD basic.h

Table 2.2-208: resupply_near_ammo_receiver Information.
2.2.5.3.10 resupply_ammo_received

This routine sets the ammo_has_been_received flag to TRUE, and set the variable
ammo_that_was_received to the quantities and types of ammunition that were received.

Parameters

Parameter Type Where Typedef Declared

ammo_type ObjectType basic.h

Table 2.2-209: resupply_ammo_received Information.
2.2.5.3.11 resupply_fuel_received

This routine sets the fuel_has_been_received flag to TRUE and sets the variable
fuel_that_was_received equal to the number of gallons of fuel that were received.

Parameters

Parameter Tyoe Where Typedef Declared

_gallons int Standard

Table 2.2-210: resupply_fuel_received Information.

2.2.5.3.12 resupply_offer_packet

This routine is called by the LibRcvNet routine process_resupply_offer() in order to
process a message from a vehicle within range offering munitions resupply.
resupply_offer_packet() first dztermines the types and quantities of munitions offered.
and then checks the ammo and fuzl resupply receive states
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If the resupply receive state is QUIET, no munitions have been requested and no munitions
are received. If the state is REQUEST, the resupply timer is started, the external resupply
of either fuel or ammunition (heat105 or apds105) is started, and the state is changed to
LOADING. If the state is LOADING, the external resupply is in progress. If the receive
state is not known, an error is printed. Parameters are represented as follows:

carrier id -- The VehicleID of the munitions carrier.
num_munitions  -- The number of mun tions types carried.
munitions -- The quantities and types of munitions being carried.
Parameters
Parameter Type Where Typedef Declared
carrier id pointer to VehiclelD basic.h
num_munitions usigned char Standard
munitions register pointer to basic.h
MunitionQuantity
Internal Variabies
Variable Type Where Typedef Declared
fuel int Standard
apds105 int Standard
heat105 int Standard
mun_type ObjectType basic.h
mun_quantity float Standard
j int Standard

Errors

Error

Reason for Error

RESUPPLY: resupply_offer_packet

- unkown ammo state
- unknown fuel state

Calls

Function

Where Described

timers free timer

Section 2.6.3.5.1

ammo start external resupply

Section 2.2.5.1.59

timers_get timer

Section 2.6.3.6.1

Table 2.2-211:

resupply_offer_packet Information.
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2.2.5.3.13 resupply_thank_you_packet

This routine is called by the LibRcvNet routine process_resupply_received() in order
to process a message from a resupply receiver saying that the ammo was received.
resupply_thank_you_packet() calculates the types and quantities of ammo that were
sent to the receiver, frees the resupply timer, sets the resupply send state to QUIET, and

stops the ammo resupply.

receiver id
num_munitions

-- The Vehicle ID of the vehicle which received the ammo resupplies.
-- The number of different types of ammo sent by the carrier.

munitions -- The quantity of each type of ammo sent by the carrier.
Parameters

Parameter Type Where Typedef Declared
receiver id pointer to Vehicle!D basic.h
num_munitions unsigned char Standard
munitions register pointer to basic.h

MunitionQuantity

internal Variables
Variable Type Where Typedef Declared
i int Standard
Calls

Function Where Described

ammo_resupply sent

Section 2.2.5.1.66

timers_free timers

Section 2.6.3.5.1

ammo_stop resupply

Section 2.2.5.1.57

Table 2.2-212:

resupply_thank_you_packet Information.
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2.2.5.3.14 resupbly_feed_me_packet

This routine is called by the LibRcvNet routine process_service_request() in order to
process a message requesting ammunition resupply from a vehicle within range.
resupply_feed_me_packet() first checks the ammo resupply send state. If the state is
QUIET, no supphes are to be sent. If the state is WAITING, send an offer packet on the
network to the receiver listing the types and quantities of munitions that you have, start the
external resupply, and change the state to SERVICING. If the state is SERVICING, the
external resupply is in progress.

receiver_id -- The VehicleID of the munitions receiver.

num_munitions

-- The number of ammo types requested by the receiver.

feed_me_munitions -- The types and quantities of ammo being requested by the reciever.

Parameters

Parameter

Type

Where Typedef Declared

receiver id

pointer to VehiclelD

basic.h

num_munitions unsigned char Standard
feed _me_munitions pointer to MunitionQuantity basic.h

Internal Variables

Variable

Type

Where Typedef Declared

offer_ munitions

pointer to MunitionQuantity

basic.h

Errors

Error

Reason for Error

RESUPPLY: resupply feed me packet

unknown ammo

Calls

Function

Where Described

timers free timers

Secttion 2.6.3.5.1

timers_get_timer

Secttion 2.6.3.6.1

network send offer packet

Section 2.1.1.3.1.40.1

ammo_ start external send

Section 2.2.5.1.60

Table 2.2-213:

resupply_feed_me_packet Information.
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2.2.5.3.15 resupply_gating_conditions

This routine returns TRUE if the vehicle is not moving and there are no failures in controls.
The routine returns FALSE if the vehicle is moving or there is a failure in controls.

Internal Variables
Variable Type Where Typedef Declared
tracks speed REAL sim_types.h
Return Values

Return Value Type Meaning
TRUE BOOLEAN the vehicle is not moving; no

failures in the controls
FALSE BOOLEAN either the vehicle is moving or

there is a controls failure

Calls

Function Where Described
drivetrain_get_vehicle_:speed Section 2.2.6.2.1
controls failure status Section 2.2.2

Table 2.2-214: resupply_gating_conditions Information.

2.2.5.3.16 amme_receive_quiet_state

This routine determiness the receiver's ammunition resupply Finite State Machine's QUIET
state. If the following conditions are ALL TRUE:

+ The resupply gating conditions are TRUE (the vehicle is alive, the vehicle is not

moving, amd no controls failures exist).

* There are am#mo carriers nearby.

» The commaneder has set the ammunition transfer switch to REDIST_RECV.

» The ammunition load in the tank is not full.

o The loader's ;arms are empty.
Then, send a feed me packet to the ammo carriers on the network and enter the REQUEST
state. If any of the comditions are not met, remain in the QUIET state.

Return Values

Return Value Type Meaning

REQUEST int the receiver is in the
REQUEST state

QUIET int the receiver is in the QUIET
state

Calls
Where Described

Function

Lresupply_gating condit:ons

Section 2.2.5.3.15

ammo_decide round type

Section 2.2.5.1.63

launcher_get val

timers_get_timer

Section 2.6.3.6.1

send feed me packet: ammo carriers

Section 2.2.5.3.5

Table 2.2-215:

ammo_receive_quiet_state Information.
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2.2.5.3.17 fuel_receive_quiet_state

This routine determines the receiver's fuel resupply Finite State Machine's QUIET state. If
the following conditions are ALL TRUE:

* The resupply gating conditions are TRUE (the vehicle is alive, the vehicle is not

moving, and no controls failures exist).

* There are fuel carriers nearby.

* There is room for the fuel. '
Then, send a feed me packet to the fuel carriers on the network, start the resupply timer,
and enter the REQUEST state. If any of the conditions are not met, remain in the QUIET
state. )

Return Values
Return Value Type Meaning
REQUEST int the receiver is in the
REQUEST state
QUIET int the receiver is in the QUIET
state
Calis
Function Where Described
| resupply_gating _conditions Section 2.2.5.3.15
fuel supply full Section 2.2.5.2.20
Ltimers_get_timer Section 2.6.3.6.1
.1send feed me packets fuel carriers Section 2.2.5.3.5

Table 2.2-216: fuel_receive_quiet_state Information.
2.2.5.3.18 ammo_send_quiet_state

This routine determines the sender's ammunition resupply Finite State Machine's QUIET
state. If the following conditions are ALL TRUE:
» The resupply gating conditions are TRUE (the vehicle is alive, the vehicle is not
moving, and no controls failures exist).
* There are ammo receivers nearby.
» The commander has set the ammunition transfer switch to REDIST_SEND_VAL.
* The ammunition load in the tank is not empty.
* The loader's arms are empty.
Then, enter the WAITING state. If any conditions are not met, remain in the QUIET state.

Return Values
Return Value Type Meanin
WAITING int the sender is in the WAITING
state
QUIET int the sender is in the QUIET
state
Calls
Function Where Described
resugglx gating conditions Section 2.2.5.3.15

Table 2.2-217: ammo_send_quiet_state Information.
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2.2.5.3.19 ammo_receive_request_state

This routine determines the receiver's ammunition resupply Finite State Machine's
REQUEST state. If ANY of the following conditions are TRUE:
« The resupply gating conditions are FALSE (the vehicle is dead, the vehicle is
moving, or a controls failure exists).
+ Ther< are no ammo carriers nearby.
» The commander has not set the ammunition transfer switch to
REDIST_RECV_VAL.
» The ammunition supply is full.
* The loader's arms are full.
Then, abort the resupply timer and enter the QUIET state. If none of the conditions are met
and the resupply timer has expired, send another service request, restart the timer, and
remain in the REQUEST state. If the resupply timer has not expired, remain in the
REQUEST state.

Return Values
Return Value Type Meaning
QUIET int the receiver is in the QUIET
state
REQUEST int the receiver is in the
REQUEST state
Calls
Function Where Described
resupply_gating_conditions Section 2.2.5.3.15
timers_get_timeout_edge Section 2.6.3.22.1
timers_free timer Section 2.6.3.5.1
timers_get_timer Section 2.6.3.6.1
send feed me packets ammo_carriers Section 2.2.5.3.5

Table 2.2-218: ammo_receive_request_state Information.
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2.2.5.3.20 fuel_receive_request_state

This routine determines the receiver's fuel resupply Finite State Machine's REQUEST
state. If ANY of the following conditions are TRUE:

» The resupply gating conditions are FALSE (the vehicle is dead, the vehicle is

moving, or a controls failure exists).

» There are no fuel carriers nearby.

« The fuel supply is full.
Then, abort the resupply timer and enter the QUIET state. If none of the conditions are met
and the resupply timer has expired, send another service request, restart the timer, and
remain in the REQUEST state. If the resupply timer has not expired, remain in the
REQUEST state.

Return Values

Return Value Type Meaning
REQUEST int the receiver is in the

REQUEST state
QUIET int the receiver is in the QUIET

state

Calls

Function Where Described
resupply_gating_conditions Section 2.2.5.3.15
fuel supply full Section 2.2.5.2.20
timers _ftree timer Section 2.6.3.5.1
timers_get_timeout_edge Section 2.6.3.22.1
timers_get_timer Section 2.6.3.6.1
send feed me packets fuel carriers Section 2.2.5.3.5

Table 2.2-219: fuel_receive_request_state Information.
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2.2.5.3.21 ammo_send_waiting_state

This routine determines the sender's ammunition resupply Finite State Machine's
WAIFING state. If ANY of the following conditions are TRUE:
* The resupply gating conditions are FALSE (the vehicle is dead, the vehicle is
moving, or a controls failure exists).
+ There are no ammo receivers nearby.
» The commander has not set the ammunition transfer switch to
REDIST_SEND_VAL.
» The ammunition supply is empty.
¢ The loader's arms are full.
Then, rnter the QUIET state. If none of the conditions are met remain in the WAITING
state.

Return Values

Returiz Value Type Meaning

QUIET int the sender is in the QUIET
state

WAITING int the sender is in the WAITING
state

Calls
Function Where Described
resuppty gating_conditions Section 2.2.5.3.15

Table 2.2-220: ammo_send_waiting_state Information.
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‘ 2.2.5.3.22 ammo_receive_loading_state

This routine determines the receiver's ammunition resupply Finite State Machine's
LOADING state. If the ammo has been received, a thank you packet is sent by the receiver
listing the type and amount of ammunition taken, and the receiver enters the QUIET state.

If ANY of the following conditions have changed to TRUE in the LOADING state:
« The resupply gating conditions are FALSE (the vehicle is dead, the vehicle is
moving, or a controls failure exists).
* There are no ammo carriers nearby.
« The ammo carrier which offered ammunition is dead.
+ the commander has not set the ammunition transfer switch to
REDIST_RECV_VAL.
* The loader's arms are full.
Then, stop the resupply and enter the QUIET state.

If the loading has not completed, remain in the LOADING state.

Iinternal Variables
Variable Type Where Typedef Declared
munitions MunitionQuantity basic.h
Return Values
Return Vaiue Type Meaning
QUIET int in QUIET staate
. LOADING int in LOADING state
Errors
. Error Reason for Error
AMMO: ammo_receive_loading_state impossible ammo that was_received
Calls
Function Where Described
network send thank you packet Section 2.1.1.3.1.41
resupply_gating_conditions Section 2.2.5.3.15
vehicle is close Section 2.2.5.3.34
ammo_stop resupply Section 2.2.5.1.57

Table 2.2-221: ammo_receive_loading_state Information.
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2.2.5.3.23 fuel_receive_loading_state

This routine determines the receiver's fuel resupply Finite State Machine's LOADING
state. If the fuel has been received, a thank you packet listing the quantity of fuel taken is
sent by the receiver, the fuel light stops flashing, and the receiver enters the QUIET state.

If ANY of the following conditions have changed to TRUE in the LOADING state:

* The resupply gating conditions are FALSE (the vehicle is dead, the vehicle is

moving, or a controls failure exists).

« There are no fuel carriers nearby.

* The fuel carrier which offered fuel is dead.

* The fuel load is full.
Then, the resupply is stopped, a thank you packet listing the quantity of fuel taken before
the resupply was stopped is sent, the fuel light stops flashing, and the receiver enters the
QUIET state.

If the loading has not completed, remain in the LOADING state.

Internal Variables
Variable Type Where Typedef Declared
munition MunitionQuantity basic.h

Return Values

Return Value Type Meaning

QUIET int The vehicle is in the fuel
receive quiet state

LOADING int The vehicle is in the fuel
receive Ioadigq state

Calls

Function Where Described

network send thank you packet Section 2.1.1.3.1.41

resupply_gating_conditions Section 2.2.5.3.15

fuel supply fult Section 2.2.5.2.20

 vehicle_is_close Section 2.2.5.3.34

fuel stop resupply Section 2.2.5.2.23

Table 2.2-222: fuel_receive_loading_state Information.
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2.2.5.3.24 ammo_send_servicing_state

This routine determines the sender's ammunition resupply Finite State Machine's
SERVICING state. If the resupply timer has timed out, stop the resupply and enter the
QUIET state. If the resupply timer has not timed out, remain in the SERVICING state.

Return Values
Return Value Type Meaning
QUIET int in quiet state.
SERVICING int in servicing state.

Calls

Function Where Described
timers_get_timeout_edge_ Section 2.6.3.22.1
timers_free timers Section 2.6.3.5.1
ammo_stop resupply Section 2.2.5.1.57

Table 2.2-223: ammo_send_servicing_state Information.
2.2.5.3.25 ammo_resupply_receive_simul

This routine runs the ammunition resupply receive simulation. The routine checks the
ammo resupply receive state and calls the appropriate routine for that state.

Errors
Error Reason for Error
REPAIR: ammo_resupply receive simul unknown state
Calls
Function Where Described
ammo_receive quiet state Section 2.2.5.3.15
ammo_receive request state Section 2.2.5.3.19
ammo_receive_loading_state Section 2.2.5.3.22

Table 2.2-224: ammo_resupply_receive_simul Information.
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2.2.5.3.26 fuel_resupply_receive_simul

This routine runs the fuel resupply receive simulation. The routine checks the fuel resupply
receive state and calls the appropriate routine for that state.

Errors
Error Reason for Error
REPAIR: fuel resupply receive simul unknown state
Calls
Function Where Described
* fuel receive quiet state Section 2.2.5.3.17
fuel receive request state Section 2.2.5.3.20
fuel_receive_loading_state Section 2.2.5.3.23

Table 2.2-225: fuel_resupply_receive_simul Information.
2.2.5.3.27 ammo_resupply_send_simul

This routine runs the ammunition resupply send simulation. The routine checks the
sender's ammo resupply state and calls the appropriate routine for that state.

Errors
Error Reason for Error
REPAIR: ammo resupply send simul unknown state
Calls
Function Where Described
ammo_send quict state Section 2.2.5.3.18
ammo_send_waiting_state Section 2.2.5.3.21
ammo_send_servicing_state Section 2.2..5.3.24

Table 2.2-226: ammo_resupply_send_simul Information.
2.2.5.3.28 resupply_init

This routine initializes the resupply simulation. All ammo and fuel carriers and receivers
are cleared, all resupply states are set to QUIET, and all resupply timers are set to NULL.

Calls
Function Where Described
clear ammo_carriers Section 2.2.5.3.1
clear fuel carriers Section 2.2.5.3.3
clear ammo receivers Section 2.2.5.3.2

Table 2.2-227: resupply_init Infcrmation.
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2.2.5.3.29 resupply_simul

This routine runs the resupply simulations. The routine calls the ammo receive, ammo

send and fuel receive simulation routines.

Calls

Function

Where Described

ammo_resupply receive simul

Section 2.2.5.3.25

fuel resupply receive simul

Section 2.2.5.3.26

ammo_resupply send simul

Section 2.2.5.3.27

clear ammo carriers

Section 2.2.5.3.1

clear fuel carriers

Section 2.2.5.3.3

clear ammo_receivers

Section 2.2.5.3.2

Table 2.2-228: resupply_simul Information.
2.2.5.3.29 service_check_vehicle_type

This routine checks the vehicle ID from the pkr parameter, determines its vehicle type, and
updates the different lists of close vehicles (ammo carriers, fuel carriers, ammo receivers,

etc.).

Parameters
Parameter Type Where Typedef Deciared
pkt pointer to p_sim.h
VehicleAppearanceVariant
Internal Variables
Variable Type Where Typedef Declared
id pointer to VehiclelD basic.h
Return Values
Return Value Type Meaning
TRUE int procedure was successful

Calls

Function

Where Described

is_fuel vehicle

Section 2.6.10.7.1

resupply near fuel carrier

Section 2.2.5.3.8

is_repair_vehicle

Section 2.6.10.10.1

repair_near repair

Section 2.2.4.2.5

is_ammo_vehicle

Section 2.6.10.2.1

is_ammo_carrier

Section 2.6.10.2.2

resupply hear ammo carrier

Section 2.2.5.3.7

is_main_battlie tank

Section 2.6.10.9.1

resupply near ammo receiver

Section 2.2.5.3.9

resupply near ammo_carrier

Section 2.2.5.3.7

Table 2.2-229:

service_check_vehicle_type Information.
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s 2.2.5.3.30 resapply_stop_ammo_resupply

Thiis routine aborts tive ammo resupply simulation, resetting the ammo resupply send (or
recieive) state to QUEET and freeing the resupply timer.

Calls
Fumsction Where Described
timeers_free timer Section 2.6.3.5.1

Table 2.2-230: resupply_stop_ammo_resupply Information.
2.2.5.3.31 resupply_stop_fuel_resupply

This routine aborts thee fuel resupply simulation, resetting the fuel resupply receive state to
QUIET and freeing the resupply timer.

Calls
Fuirction Where Described
time«rs_free timer Section 2.6.3.5.1

Table 2.2-231: recsupply_stop_fuel_resupply Information.
. 2.2.5.3.32 resupply_offer_canceled

This routine cancels an offer or service from another vehicle.

Parameters
Parameter Type Where Typedef Declared
carrier_id int Standard

Table 2.2-232: resupply_offer_canceled Information.
2.2.5.3.33 resupply_request_canceled

Thits routine cancels & request for service.

Parameters
Parameter Type Where Typedet Declared
rece: ver(id int Standard

Table 2.2-233: resupply_request_canceled Information.
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2.2.5.3.34 vehicie_is_close

This routine determines if a particular vehicle is on the close vehicles list.

.

Parameters
Parameter Type Where Typedet Declared
list register pointer to VehiclelD basic.h
vehicle register pointer to VehiclelD basic.h
size of list register int Standard

Return Values

Return Value Type Meaning

TRUE int vehicle is near.

FALSE int vehicle is not near.
Calls

Function Where Described

VEHICLE IDS EQUAL

sim_macros.h

Table 2.2-234:

vehicle_is_close Information.
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2.2.6 M1 Vehicle Model

There are a number of vehicle specific simulation functions. Code is required for modeling
the relevant moving elements of a vehicle. It is necessary to simulate the forces applied to
the vehicle by its propulsion and suspension systems. The generation and use of electric
and hydraulic power is simulated, as are the effects of the user's actions on the visual -
displays. This CSC is broken down into the following CSC's:

Intemal Kinematics
Propulsion Simulation
Vehicle Subsystems
M1 Vehicle Mode!
5.2.6
Internal Propulsion Vehicle
Kinematics Simutation Subsystems
5.2.6.1 5.2.6.2 5.26.3
— m1_turret.c — mi_dtrain.c (— m1_elecsys.c
5.26.1.1 5.26.21 5.26.3.1
L~ m1_cupola.c — m1_engine.c — m1_hydrsys.c
526.1.2 5.26.2.2 5.26.3.1
- m1_tracks.c — m1_vision.c
526.23 5.2.6.3.3
L- m1_thermal.c

5.2.6.3.4
Figure 2.2-7: Structure of the M1 Vehicle Model CSC.
2.2.6.1 Internal Kinematics
The M1 has components which move with respect to the hull. It is necessary to model the
movement of these components; however, the required level of model fidelity varies among
them. The simulation of moving components on the M1 is accomplished with the
following CSU's:

ml_turiete
ml_cupola.c
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2.2.6.1.1 ml_turret.c
(./simnet/release/src/vehicle/m1/src/m1_turret.c [m1_turret.c])

This is the Turret simulation module. It includes the Stabalization System and Gunner’s
Primary Signt (GPS).

The vehicle specific characteristics of the turrets are modeled in m1_turret.c. The vehicle
specific code responds to commands from the controls and determines the appropriate
commands to send to libturret. The response depends on the mode of operation of the
turret and is affected if a turret subsystem has failed. The operational modes and failure
status are tracked in vehicle specific code. Functions are provided to send commands to the
sound system provide information to other components of the simulation. This information
is needed by the CIG and by some control displays.

The design of the Delta Graphics system fixed reticle changes the relationship between the
GPS, reticle, and gun in the simulated M1 tank from a real M1 tank. In a real M1, if the
turret is not moving, or if the turret is only moving because of the stab system, then the
GPS, reticle, and gun all point in the same direction. However, if the turret is moving
because of the gunner's or commander's handles, then the reticle and GPS will be
displaced from the gun tube as follows: the first 30 mils of lead tracking will be
compensated for by the GPS only, so that the reticle remains centered in the GPS. Beyond
30 mils of lead tracking, the reticle is displaced within the sight. However, because of the
restrictions placed by the graphics box, the M1 simulator contains certain compromises.
The GPS always points the same way as the turret, whether or not any lead tracking needs
to be performed. All lead tracking is performed by displacing the gun from the GPS.

Includes:
"stdio.h"
"math.h"
"sim_types.h"
"sim_dfns.h"
"sim_macros.h"
"pro_data.h"
"libturret.h”
"libmatrix.h"
"libkin.h"
"libhull.h"
"timers.h"
"timers_dfn.h"
"libfail.h"
"failure.h"”
"libsound.h"
"ml_bcs.h"
"ml_weapons.h"
"m1_hydrsys.h"
"ml_sound.h"
"ml_sound_dfn.h"
"m1_tracks.h"
"ml_turret.h”
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Defines: .
TURRET_DEBUG

TURRET_FAILURES_DEBUG

STAB_DEBUG

GUN_BREAK_SPEED miles/hr
SLEW_ELEC_SLOPE slew rate coeff
SLEW_ELEC_INT slew rate coeff
SLEW_HYDR_A cubic coeff
SLEW_HYDR_B cubic coeff
SLEW_HYDR_C cubic coeff
SLEW_HYDR_D cubic coeff
SLEW_HYDR_KICK_IN hydraulic kick in
MIN_ELEC_SLEW_RATE

ELEV_ELEC_SLOPE elev rate coeff
ELEV_ELEC_INT elev rate coeff
ELEV_HYDR_A cubic coeff
ELEV_HYDR_B cubic coeff
ELEV_HYDR_C cubic coeff
ELEV_HYDR D cubic coeff
ELEV_HYDR_KICK_IN Hydraulic kick-in

The following are defined for the gunner’s primary sight:

MAX_GPS_ELEV degrees

MIN_GPS_ELEV degrees

MAX_GPS_ELEV_SIN degrees

MIN_GPS_ELEV_SIN degrees ‘
Declared:

MAX_ELEC_ELEV_RATE
MAX_ELEC_SLEW_RATE

gps_rel_heading
gps_rel_elevation
gyro_speed
gun_slew_handle,
gun_elev_handle
gps_slew_rate
sin_elev_rads

gun_on_stop
gearbox_status
elevation_status
mount_int_status
stab_status
traverse_status

between 0.0 and 1.0

between -1.0 and 1.0

between -1.0 and 1.0

radians per frame

the number of radians that the gun is elevated
(relative to the orientation of the hull)

TRUE or FALSE

all either WORKING or BROKEN

control_engaged either ON or OFF

fire_ctl_mode can be any of these three:
FCM_NORMAL
FCM_MANUAL

FCM_EMERGENCY
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gun_turret_drive can be any of these:
GTD_UNCOUPLED
GTD_POWERED
GTD_MANUAL

gyro_direction; can be any of these three:

GYROS_NOT_CHANGING
GYROS_SPOOLING_UP
GYROS_SPOOLING_DOWN

It takes 25 seconds for the turret gyros to completely come up to speed -- we also assume
that they take 25 seconds to completely spin down when shut off

TOTAL_GYRO_TIME

TOTAL_GYROFRAMES

GYRO_SPOOLUP_RATE

It takes 1.4 seconds to completely elevate or depress the gun.
TOTAL_ELEV_TIME seconds
TOTAL_ELEV_FRAMES
MAX_ELEV_RATE

It takes 9.0 seconds to slew the turret a full 360 degrees.
TOTAL_SLEW_TIME seconds
TOTAL_SLEW_FRAMES
MAX_SLEW_RATE

The following functions are declared:
calc_elev_from_handle();
calc_slew_from_handle();
turret_gyros_simul();
turret_move();
turret_calc_gun_elev();
turret_calc_turret_slew();
make_sound_of_no_turret_noise();
make_sound_of_no_elevating();
make_sound_of_no_slewing();

2.2.6.1.1.1 turret_init

This routine initializes the turret variables. The stab vectors are also initialized in order to
use the stabilization system.

Calls
Function Where Described
turret_set stab sys Section 255.2.3
tail _init failure Section 2.5.4.11.2

Table 2.2-235: turret_init Information.
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2.2.6.1.1.2

turret_simul

This routine is called on a tick by tick basis to model the turret. Nothing will occur until the
turret gyros are operational. When in manual mode, the stabilization is not operational.
Note that the stab vectors must be set every tick, since they are set one tick ahead of use.

internal Varlables

Internal Varlable

Type

Where Typedef Declared

old _control value

int

Standard

Calls

Function

Where Described

turret_gyrose_simul

Section 2.2.6.1.1.12

sound make const sound

Section 2.1.3.1.2

bcs dump lead butfer

Section 2.2.3.1.1

turret move

Section 2.2.6.1.1.3

make_sound_of_no_turret_n
oise

Section 2.2.6.1.1.35

set turret vars

turret set stab sys

Section 2.5.5.2.18

controls turret ref ind

Section 2.2.2

turret get ref ind

Section 2.5.5.2.16

Table 2.2-236:

2.2.6.1.1.3

turret_move

turret_simul Information.

This routine is called by turret_simul() to make the turret slew and the gun elevate. It
checks to make sure that the subsystems are engaged and working before the routines

which actually perform the slewing and elevating are called.

Internal Variables

internal Variable Type Where Typedet Declared
sin_stab_azi rot REAL sim types.h
sin_stab_elev_rot REAL sim_types.h
elev_rate REAL sim_types.h
| slew_rate REAL ﬂn____ types.h

Calis
Function Where Described

turret_get_stab_changes

Section 25.5.2.5

make_sound_of_no_turret_n
oise

Section 2.2.6.1.1.35

sound_of_turret_traversing

Section 2.1.3.2.10

turret calc turret slew

Section 2.2.6.1.1.7

turret_ move azimuth

Section 255.2.6

make_sound_of_no_elevatin

Section 2.2.6.1.1.34

turret_calc_gun_elev

Section 2.2.6.1.1.10

turret_move elevation

Section 2.55.2.7

Table 2.2-237: turret_move Information.
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2.2.6.1.1.4

turret_get_gps_slew_rate

This routine returns the gunner's primary sight slew rate. The ballistics computer system
requires this information to determine lead tracking. This return value must contain only the
slew rate due to the handles; it cannot include slewing due to the stab system. When lead
tracking, the stab system is ignored.

Return Values

Return Value Type Meaning
gps_sle_vv= rate /DELTAJ_T REAL gps slew rate

Table 2.2-238:

2.2.6.1.1.5

This routine returns the turret

turret_get_gps_slew_rate Information.

turret_get_turret_slew_rate

slew rate,

Return Values

Return Value

Type

Meaning

ops_slew_rate /DELTA_T

REAL

turret slew rate

Table 2.2-239:

2.2.6.1.1.6

turret_get_gps_slew_rate Information.

turret_handles_values

This routine is called by handles to pass on the values of the gun slew rates, the gun
elevation rates, which handles are engaged, and whether the fast slew is on.

Parameters
Parameter Type Where Typedef Declared
[ gun_slew_rate REAL sim_types.h
|gun_elevate_rate REAL sim_types.h
handle_engaged int Standard

Table 2.2-240:

turret_handles_values Information.
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2.2.6.1.1.7

turret_calc_turret_slew

This routine moves thie turret in azimuth. In addition to slewing the turret, this routine is
also resposible for chescking to make sure that the turret is not moving too fast. It also
checks to see that suffecient hydraulic pressure is available before starting the turret move.

Parameters
Parameter Type Where Typedef Declared
control _handle REAL sim_types.h
sin_stab_azi rot REAL sim_types.h

Internal Variables

internal Variable Type Where Typedef Declared
total _slew rate REAL sim_types.h
slew_percent REAL sim_types.h
Return Values
Return Value Type Meaning
REAL the total slew rate of the turret

total_slew_rate

Calls

Function

Where Described

calc_slew from handles

Section 2.2.6.1.1.9

hydraulic_slew_turret_reques
t

Section 2.2.6.4.2.10

sound_of_turret traversing

Section 2.1.3.2.10

abs

sim_macros.h

Table 2.2-241:

turret_calc_turret_slew Information.
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2.2.6.1.1.9 calc_slew_from_handles

This routine is called by turret_move_azimuth() to determine how far to slew the turret,
based on the deflection of the gunner or commander's handles. The parameter,
gun_slew_handle, is the normalized handle displacement, where -1.0 is complete deflection
to the right, +1 is complete deflection to the left, and 0.0 is centered.

Parameters

Parameter

Type

Where Typedef Declared

nandie disp

ggister REAL

sim_types.h

internal Variables

internal Variable Type Where Typedef Declared
abs_slew_handle register REAL sim_types.h
slew rate register REAL sim_types.h

Return Values
Return Value Type Meaning
slew_rate REAL the slew rate

Calls

Function Where Described
abs sim_macros.h
mil to rad sim_macros.h

Table 2.2-242:

turret_calc_turret_slew Information.
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2.2.6.1.1.10 turret_calc_gun_elev

This routine moves the gun in elevation. In addition to elevating the gun, this routine is
also resposible for checking to make sure that the gun is not moving too fast. It also
checks to see that sufficient hydraulic pressure is available before actually elevating the

gun,
Parameters
Parameter Type Where Typedef Declared
control _handle REAL sim_types.h
sin_stab elev _rot REAL sim_types.h

Internal Variables

internal Variable Type Where Typedef Declared
total elev rate REAL sim_types.h
hydr _elev percent REAL sim_types.h
Return Values
Return Value Type Meaning
!otagelevj rate REAL the total elevation rate

Calls

Function Where Described
calc_elev from handie Section 2.2.6.1.1.11
abs sim_macros
min Sim_macros

hydraulic_elevate_gun_reque
st

Section 2.2.6.4.2.11

sound of_gun elevatiﬂg

Section 2.1.3.2.11

Table 2.2-243:

turret_calc_gun_elev Information.

590




BBN Systems and Technologies

Vehicles CSCI

2.2.6.1.1.11 calc_elev_from_handle

This routine is called by turret_move_elev to determine how far to elevate the gun due to
the deflection of the gunner's (or commander’s) handles. The parameter,
gun_elev_handle, is a number between -1.0 and +1.0, where -1.0 is a complete deflection

down, +1.0 is a complete deflection up, and 0.0 is centered.

Parameters
Parameter Type Where Typedef Declared
handle disp ggister REAL sim types.h

internal Variables

internal Variable Type Where Typedef Declared
abs_elev_handie register REAL sim_types.h

elev rate register REAL sim types.h
Return Values

Return Value Type Meaning

elev_rate REAL the elevation rate

Calls

Function Where Described

abs sim_macros.h

mil to rad sim_macros.h

Table 2.2-245:

2.2.6.1.1.12 turret_gyros_simul

calc_elev_from_handle Information.

This routine is called by turret_simul to simulate spinning up or spinning down of the
turret gyros. The variable 'gyro_speed' is a number between 0.0 and 1.0 which represents

the gyro's speed as a percentage of their full working speed.

Internal Variables

Internal Varlable

Type

Where Typedef Declared

 g_dir register pointer to int stangard
 g_speed register pointer to REAL sim_types.h
Return Vaiues
Return Value Type Meaning
turret_ yros=status() int status of turret gyros
Calls
Function Where Described

turret gayros status

Section 2.2.6.1.1.15

Table 2.2-246:

turret_gyros_simul Information.
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2.2.6.1.1.13 turret_gyros_spool_up

This routine is called by controls when turret power is turned on. It spools the gyros up.

2.2.6.1.1.14 turret_gyros_spool_down

This routine is called by controls when turret power is turned off. It spools the gyros
down.

2.2.6.1.1.15 turret_gyros_status

This routine is called by controls to determine the state of the turret gyros.

Return Values
Return Value Type Meaning
GYROS_SPOOLED_UP int gyros are spooling up
GYROS_SPOOLED_DOWN | int gyros are spooling down
GYROS=STILL LSPOOLING int still spooling

Table 2.2-247: turret_gyros_status Information.

2.2.6.1.1.16 turret_break_gearbox

This routine breaks the gearbox by seting gearbox_status to BROKEN.

2.2.6.1.1.17 turret_repair_gearbox

This routine repairs the gearbox by setting gearbox_status to WORKING.

2.2.6.1.1.18 turret_break_elevation_drive

This routine breaks the elevation drive by setting elevation_status to BROKEN.

2.2.6.1.1.19 turret_repair_elevation_drive

This routine repairs the elevation drive by setting elevation_status to WORKING.

2.2.6.1.1.20 turret_break_stab_system

This routine breaks the stabalization system by setting stab_status to BROKEN,

2.2.6.1.1.21 turret_repair_stab_system

This routine repairs the stabalization system by setting stab_status to WORKING.
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2.2.6.1.1.22 turret_break_mount_interface

This routine causes the mount interface to fail.

2.2.6.1.1.23 turret_repair_mount_interface

This routine repairs the mount interface.

2.2.6.1.1.24 turret_break_traverse_drive

This routine causes the traverse drive to fail.

2.2.6.1.1.25 turret_repair_traverse_drive

This routine repairs the traverse drive.

2.2.6.1.1.26 turret_fire_control_emergency

This routine sets the fire control mode to FCM_EMERGENCY.

2.2.6.1.1.27 turret_fire_manual
This routine sets the fire control mode to FCM_MANUAL.

2.2.6.1.1.28 turret_fire_control_normal

This routine sets the fire control mode to FCM_NORMAL.

2.2.6.1.1.29 turret_gun_turret_drive_uncoupled

This routine uncouples the gun and the turret.

Calls

Funciion Where Described

sound make const sound Section 2.1.3.1.2

Table 2.2-248: turret_gun turret_drive_uncoupled Information.
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e

2.2.6.1.1.30 turret_gun_turret_drive_powered .

This routine powers the gun turret drive.

Calis

Function

Where Described

sound make const sound Section 2.1.3.1.2

Table 2.2-249: turret_gun_turret_drive_powered Information.

2.2.6.1.1.31 turret_gun_turret_drive_manual

This routine sets the gun turret drive to manual.

Calls

Function

Where Described

sound make const sound Section 2.1.3.1.2

Table 2.2-250: turret_gun_turret_drive_manual Information.

2.2.6.1.1.32 turret_collision_detected

This routine is called by kinematics whenever a collision is detected. It determines whether

break the turret-mount interface. When the turret-mount interface is broken, the gun cannot

the gun was pointing in the direction of the collision. If so, it checks to see whether to .

be elevated (except in emergency mode) or fired.

Parameters
Parameter Type Where Typedef Declared
agent_id pointer to Vehicleld basic.h
event id int Standard
coll_sector int Standard

Internal Varlables
Internal Variable Type Where Typedeft Declared
azimuth register REAL sim_types.h
rel_sector register int Standard
t to h relisterT MATRIX sim types.h
Calls

Function Where Described
rad_to_mil sim_macros.h
tracks_compute velocity Section 2.2.6.2.3.10
fail break system Section 2.5.4.8.1

Table 2.2-251: calc_elev_from_handle Information.
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2.2.6.1.1.33 make_sound_of_no_slewing

This routine causes the sound of the turret traversing without slewing to be made.

Calls
Function Where Described

sound_of turret_traversing Section 2.1.3.2.10

Table 2.2-252: make_sound_of _no_slewing Information.

2.2.6.1.1.34 make_sound_of_no_elevating

This routine causes the sound of the turret moving without elevating to be made.

Calls
Function Where Described
sound make const sound Section 2.1.3.1.2

Table 2.2-253: make_sound_of_no_elevating Information.

2.2.6.1.1.35 make_sound_of_no_turret_noise

- This routine suppresses the sound of turret motion.

Calls
Function Where Described

make_sound_of _no_slewing | Section 2.2.6.1.1.33

make_sound_of_no_elevatin | Section 2.2.6.1.1.34

2

Table 2.2-254: turret_gun_turret_drive_manual Information.
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2.2.6.1.1.36 turret_get_gun_to_world

This routine calculates the gun to world transformation matrix.

B Parameters
Parameter Type Where Typedef Declared
g _to w T MATRIX sim_types.h
error VECTOR sim_types.h
Internal Varlables _

internal Variable Type Where Typedef Declared
lead azimuth REAL sim_types.h

Calls
Function Where Described
bcs set ballistics computer | Section 2.2.3.1.13
Lbcs_get_lead azimuth Section 2.2.3.1.14
bcs_get_superelevation Section 2.2.3.1.15
fturret_get g _to_w Section 2.5.5.2.13

Table 2.2-255: turret_get_gun_to_world Information.
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2.2.6.1.2 ml_cupola.c
(/simnet/release/src/vehicle/m1/src/m1_cupola.c [m1_cupola.c])

The periscope views for the commander in the hatch are modeled by a rotating cupola with
attached viewports. The commander turns the cupola by pressing a switch. The loader in
the M1 has a periscope as well. He must physically turn the periscope just as he does in a
real tank. In both cases, the controls code determines the position of the cupola as a
percentage of its full range. M1_cupola.c determines the angle of the cupola with respect to
the turret. The sine and cosine are made available to the CIG so the appropriate image can
be drawn in the periscope viewports.

Includes:
"stdio.h"
"math.h"
“sim_dfns.h"
"sim_types.h"
"sim_macros.h"

Defines:

CWS_FIELD_OF_VIEW -- 300 degrees
LPSCOPE_FIELD_OF_VIEW -- 330 degrees
SPSCOPE_MOUNT_OFFSET -- 77 degrees

Declarations:

cws_sin = 0.0

cws_cos = 1.0

Ipscope_sin = 0.0
Ipscope_cos = 1.0
new_cws_value = TRUE
new_lpscope_value = TRUE
cws_current_offset = 0.0
Ipscope_current_offset = 0.0

2.2.6.1.2.1 convert_disp_to_angle

This routine sets the values pointed to by psin and pcos to the sine and cosine of the angle
calculated from the displacement and offset arguments (disp and offset)

Parameters
Parameter Type Where Typedef Declared
disp REAL sim_types.h
fov REAL sim _types.h
psin pointer to REAL sim_types.h
pcos pointer to REAL sim_types.h
offset REAL sim_types.h
Internal Variables
Internal Variabie Type Where Typedef Declared
angle register REAL sim_types.h

Table 2.2-256: convert_disp_to_angle Information.
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2.2.6.1.2.2 cupola_cws_new_value
This routine sets the value of the commander weapon system offset to the value passed in
val. )
Parameters _

Parameter Type Where Typedef Declared
val REAL sim_types.h

Table 2.2-257: cupola_cws_new_value Information.
2.2.6.1.2.3 cupola_lscope_new_value

This routine sets the value of the loader's periscope offset to the value passed in val.

Parameters

Parameter

Type

Where Typedef Declared

val

REAL

sim_types.h

Table 2.2-258:

2.2.6.1.2.4

cupola_lscope_new_value Information.

cupola_simul

This routine performs the tick by tick simulation of the cupola. The routine determines
whether the cupola moved, and if so, calculates the new commander weapon system or
loader's periscope sine and cosine.

Calls

Function

Where Described

convert_disp to_angle

Section 2.2.6.1.2.1

Table 2.2-259:

2.2.6.1.2.5

cupola_init

cupola_simul Information.

This routine initializes the value of the commander weapon system and loader's periscope

offsets at 0.0.
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2.2.6.2 Propulsion Simulation

The following CSU's model the M1's propulsion :

ml_dtrain.c
ml_engine.c
ml_tracks.c

2.2.6.2.1 ml_dtrain.c

(./simnet/release/src/vehicle/m1/src/m1_dtrain.c [ml_dtrain.c])

This module Simulates the Detroit Diesel Allison X11000-3B hydrokinetic automatic
transmission and torque converter, final drive, and drive sprocket. Failure modes for the
transmission, oil temperature and pressure are also simulated.

The following are included:
"stdio.h"
"sim_dfns.h"
"sim_macros.h"
"sim_types.h"
"libfail.h"
"failure.h"
“libsound.h"
"ml_cntrl.h"
"m1_dtrain.h"
"ml_engine.h"
"m1_sound_dfn.h"
"m1l_tracks.h"

The following are defined:

TORQUE_CONVERTER_SLOPE
TORQUE_CONVERTER_INTERCEPT
TORQUE_CONVERTER_VELOCITY_LOAD_COEFFICIENT

R

D

L

N

PVT

NEUTRAL
PIVOT_STEER

Fl

F2

F3

F4

R1

R2
NEUTRAL_RATIO
PIVOT_STEER_RATIO
F1_RATIO
F2_RATIO
F3_RATIO
F4_RATIO

Tranmission lever settings

Gears

Gear Ratios

599




BBN Systems and Technologies

Vehicles CSCI

R1_RATIO

R2_RATIO
FINAL_DRIVE_RATIO
F1_INERTIA
F2_INERTIA
F3_INERTIA
F4_INERTIA
RI_INERTIA
R2_INERTIA
NEUTRAL_INERTIA

PIVOT_STEER_INERTIA

Gear inertias(ft-1b-sec/2)

DRIVETRAIN_MISC_INERTIA

SLIP_INERTIA

TC1

TC2
SPROCKET_RADIUS
TANK_WEIGHT
TRACKS_WEIGHT

CLUTCH_LOCKUP_SPEED

UPSHIFT_SPEED
DOWNSHIFT_SPEED

REV_DOWNSHIFT_SPEED

Torque Converter Multiplier Constants

ft
lbs
1bs
pm
Ipm
pMm
pm

MIN_TRANSMISSION_OIL_PUMP_SPEED rpm

MIN_TC_STEER_SPEED
MAX_TC_STEER_SPEED
MAX_PIVOT_FD_SPEED

pm
pm

SPROCKET_MPH_TO_RPM_CONVERSION rpm

TWOPI

MAX_STEERING_SPROCKET_SPEED_INCREMENT rpm (48.84/2.0)
MAXIMUM_SERVICE_BRAKE_TORQUE ft-1bs
MAXIMUM_PARKING_BRAKE_TORQUE ft-1bs
BRAKING_STICTION_FACTOR
SERVICE_BRAKE_LOCKUP_INCREMENT

LOW
NORMAL
HIGH

The following variables are declared:

torque_converter_speed
torque_converter_torque
gearbox_speed
sprocket_grav_torque
sprocket_drag_torque
left_sprocket_speed
right_sprocket_speed
net_drive_torque
final_drive_torque
final_drive_grav_torque
final_drive_drag_torque
final_drive_brake_torque
final_drive_spsed
gearbox_torque
steering_bar

slip_state

TC output rpm = gearbox input rpm
TC output torque=gearbox input torque
gearbox output rpm = FD input rpm
load torque due to gravity

load torque due to drag

RPM (adjusted for steering)

RPM (adjusted for steering)

output torque

load torque on FD due to gravity
load torque on FD due to drag
load torque on FD due to braking
FD output rpm = sprocket rpm

Steering bar position (-1.0 to 1.0)
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gear NEUTRAL,F1,F2,F3,F4, R1,R2
gear_ratio;
transmission_select R,D,N,L, PVT

transmission_oil_temperature NORMAL or HIGH
transmission_oil_pressure =~ NORMAL or LOW
transmission_oil_level NORMAL or LOW
service_brake

parking_brake

service_brake_status

parking_brake_status

transmission_failure_status
transmission_oil_filter_status

Folowing are the Lumped Moments of Inertia (ft-1b-sec?) for the entire drivetrain and
transformed vehicle weight as they appear at the torque converter after undergoing the
appropriate gear reductions. Note: These are variables which are computed once at
initialization and used as constants during the course of the simulation. The variable names
are all capitalized (against convention):

F1_LUMPED_INERTIA
F2_LUMPED_INERTIA
F3_LUMPED_INERTIA
F4_LLUMPED_INERTIA
R1_LUMPED_INERTIA
R2_LUMPED_INERTIA
NEUTRAL_LUMPED_INERTIA
PIVOT_STEER_LUMPED_INERTIA
TANK_WEIGHT_INERTIA
SPROCKET_MPH_TO_RPM_CONVERSION
RADSEC_TO_RPM_CONVERSION

2.2.6.2.1.1 drivetrain_load_torque_converter

This routine computes the load torque on the torque converter given the engine speed,
rpm..

Parameters
Parameter Type Where Typedef Declared
mm REAL sim_types.h
internal Variables
Internal Variable Type Where Typedef Declared
load torque REAL sim _types.h

Return Values

Return Value Type Meaning

load torque REAL the load torque

Table 2.2-260: drivetrain_load_torque_converter Information.
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2.2.6.2.1.2 drivetrain_lockup_clutch

This routine determines if the torque converter is locked up.

Return Values

Return Value Type Meaning
ON int clutch locked up
QFF int not locked up

Table 2.2-261: drivetrain_lockup_clutch Information.

2.2.6.2.1.3 drivetrain_torque_converter_speed

This routine returns the torque converter output speed in rpm.

Return Values

Return Value Type Meaning

torque converter speed REAL torque conventer speed

Table 2.2-262: drivetrain_torque_converter_speed Information.

2.2.6.2.1.4 drivetrain_neutral

This routine sets the transmission direction selection to neutral.

2.2.6.2.1.5 drivetrain_low

This routine sets the transmission direction selection to low.

2.2.6.2.1.6 drivetrain_drive

This routine sets the transmission direction selection to drive.

2.2.6.2.1.7 drivetrain_reverse

This routine sets the transmission direction selection to reverse.

2.2.6.2.1.8 drivetrain_pivot

This routine sets the transmission direction selection to pivot.

6 -




BBN Systems and Technologies Vehicles CSCI

2,2.6.2.1.9 drivetrain_set_steering_bar

This routine sets the steering bar position to the passed value val.

Parameters

Parameter Type Where Typedef Declared

val REAL sim_types.h

Table 2.2-263: drivetrain_set_steering_bar Information.

2.2.6.2.1.10 drivetrain_set_service_brake

This routine sets the service brake position to the passed value val.

Parameters
Parameter Type Where Typedef Declared
val REAL sim_types.h
Calis
Function Where Described
sound make const _sound Section 2.1.3.1.2

Table 2.2-264: drivetrain_set_service_brake Information.

2.2.6.2.1.11 drivetrain_set_parking_brake

This routine sets the parking brake, making the appropriate sound effect.

Calls

Function Where Described

soun: make const sound Section 2.1.3.1.2

Table 2.2-265: drivetrain_set_parking_brake Information.

2.2.6.2.1.12 drivetrain_release_parking_brake

This routine releases the parking brake, making the appropriate sound effect.

Calls

Function Where Described

sound make const sound Section 2.1.3.1.2

Table 2.2-266: drivetrain_release_parking_brake Information.

2.2.6.2.1.13 drivetrain_service_brake_failure

This routine causes the failure of the service brake.
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2.2.6.2.1.14 drivetrain_parking_brake_failure

‘Tais routine causes the failure of the parking brake.

2.2.6.2.1.15 drivetrain_repair_service_brake

This routine repairs the service brake.

2.2.6.2.1.16 drivetrain_repair_parking_brake

This routine repairs the parking brake.

2.2.6.2.1.17 drivetrain_transmission_select_neutral

This routine returns TRUE if the drivetrain is in neutral and returns FALSE otherwise.

Return Values

Return Value Type Meaning
TRUE int in neutral
FALSE int not in neutral

Table 2.2-267: drivetrain_transmission_select_neutral Information.

2.2.6.2.1.18 load_sprocket

This routine determines the load on the tracks sprocket.

Calls

Function

Where Described

tracks return_slip state

Section 2.2.6.2.3.28

tracks_compute_friction_forc
e

Section 2.2.6.2.3.1

tracks_compute gravity load

Section 2.2.6.2.3.3

[tracks compute drag load

Section 2.2.6.2.3.4

tracks compute velocity

Section 2.2.6.2.3.10

Table 2.2-268:

load_sprocket Information.
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2.2.6.2.1.19 compute_fd_brake_torque

This routine returns the total brake torque.

Internal Variables

service brake torque

internal Variable Type Where Typedef Declared
service brake torque REAL sim_types.h
Earking brake torque REAL sim_types.h

Return Values
Return Value Type Meaning
parking_brake_torque + REAL total brake torque

Table 2.2-269:

2.2.6.2.1.20 get_braking_factor

This routine calculates the braking factor.

compute_fd_brake_torque Information.

Internal Variables

Internal Variable Type Where Typedef Declared
braking_factor REAL sim_types.h

Return Values

Return Value Type Meaning
braking_factor REAL the braking tactor
service_brake | REAL service braking factor

Table 2.2-270:

2.2.6.2.1.21 load_final_drive

This routine determines the final drive load.

get_braking_factor Information.

Calls

Function

Where Described

compute fd brake torque

Section 2.2.6.2.1.19

Table 2.,2-271:

2.2.6.2.1.22 set_gear_ratio

This routine sets the gear ratio.

load_final_drive Information.
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2.2.6.2.1.23 gearbox_shift

This routine controls the gearbox shift.

Calls
Function Where Described
fail break system Section 2.5.4.8.1
| set_gear ratio Section 2.2.6.2.1.22

Table 2.2-272: gearbox_shift Information.

2.2.6.2.1.24 load_gearbox

This routine calculates the torque converter speed and shifts the gearbox if necessary.

Calls
Function Where Described
gearbox shift Section 2.2.6.2.1.23

Table 2.2-273: load_gearbox Information.

2.2.6.2.1.25 power_gearbox

This routine calculates the gearbox torque.

2.2.6.2.1.26 current_fd_inertia

This routine calculates the final drive inertia.

Return Values
Return Value Type Meaning
inertia REAL final drive inertia

Table 2.2-274: current_fd_inertia Information.
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2.2.6.2.1.27 power_final_drive

This routine powers the final drive. It contains the integrator for the entire drivetrain.

Internal Variables

internal Varlable

Type Where Typedef Declared

new fd speed

REAL sim_types.h

Calls

Function

Where Described

current_{d inertia
e—

Section 2.2.6.2.1.26

Table 2.2-275:

current_fd_inertia Information.

2.2.6.2.1.28 differential steer

This routine calculates the left and right sprocket speeds with the steering differential.

Internal Variables

Internal Variable Type Where Typedef Declared
differential_steer fd rpm REAL sim_types.h
tc_speed ratio REAL sim_types.h
torque_converter_input_spe | REAL sim_types.h
ed

Errors
Error Name Reason for Error
Steer Error Unknown gear

Calls
Function Where Described
engine_get_speed Section 2.2.6.2.2.11
 get brakianactor Section 2.2.6.2.1.20

Table 2.2-276:

differential_steer Information.

607




BBN Systems and Technodogies Vehicles CSCI

2.2.6.2.1.29 power_sprocket

This routine calculates the teft and right track speeds in miles per hour and sends the torque
and speed to the tracks.

_____Internal Variables

Internat Variable Type Where Typedef Declared
left_speed REAL sim_types.h

 right_speed REAL sim_types.h

torque REAL sim_types.h

Calis

Function Where Described

differiential steer Section 2.2.6.2.1.28

tracks _send velocities Section 2.2.6.2.3.14

Table 2.2-277: power_sprocket Information.

2.2.6.2.1.30 power_engine

This routine performs the engine simulation.

Calls
Function Where Described
engine simul Section 2.2.6.2.2.7

Table 2.2-278: power_engine Information.

2.2.6.2.1.31 compute_lumped_inertias

This routine computes the equivalent lumped inertia of all elements in the drivetrain,
including the effect of the weight of the tank as it appears to the final drive for the various
gear positions. Note: this routine is only called once, during initialization.

2.2.6.2.1.32 compute_compile_time_constants

This routine is called once at initialization to compute compile time constants.

Calls
Function Where Described
compute lumped inertias Section 2.2.6.2.1.31

Table 2.2-279: compute_compile_time_constants Information.
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2.2.6.2.1.33 power_torque_converter

This routine computes the torque converter torque.

Calls

Function

Where Described

engine_get_torque

Section 2.2.6.2.2.11

engine_get_épeed

Section 2.2.6.2.2.12

Table 2.2-280:

2.2.6.2.1.34 load_drivetrain

power_torque_converter Information.

This routine calculates the drivetrain load by calling the sprocket, final drive, and gearbox

load functions.

Calis

Function

Where Described

load sprocket

Section 2.2.6.2.1.18

load final drive

Section 2.2.6.2.1.21

Lioad gearbox

Section 2.2.6.2.1.24

Table 2.2-281:

2.2.6.2.1.35 power_drivetrain

This routine calculates power on each drivetrain component.

load_drivetrain Information.

Calls
Function Where Described
power_engine Section 2.2.6.2.1.30

power_torque_converter

Section 2.2.6.2.1.33

power gearbox

Section 2.2.6.2.1.25

power final drive

Section 2.2.6.2.1.27

power sprocket

Section 2.2.6.2.1.29

Table 2.2-282:

power_drivetrain Information.
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2.2.6.2.1.36 send_transmission_oil_status .

This routine sends status information to the transmission oil temperature indicators and oil
pressure indicators.

j Calls

4 Function Where Described
{ controls_transmission_oil_te | Section 2.2.2

4 mperature_high
controls_transmission_oil_te | Section 2.2.2
mperature normal
controls_transmission_oil_pre | Section 2.2.2
4 ssure low
4 controls_transmission_oil_pre | Section 2.2.2
4 ssure_normal

Table 2.2-283: send_transmission_oil_status Information.

2.2.6.2.1.37 send_trans_maintenance_status

This routine sends status infomration to the transmission oil level and oil filter status
indicators.

Calls

Function Where Described
qcontrols_transmission_oil_lev | Section 2.2.2 .
Fel low
{ controls_transmission_oil_filte | Section 2.2.2
1r_clogged
§ controls_transmission_oil_lev | Section 2.2.2
3 el normal
Y controls_transmission_oil_filte | Section 2.2.2

r_normal

Table 2.2-284: send_trans_maintenance_status Information.

2.2.6.2.1.38 send_dtrain_outputs

This routine sends the drivetrain output status to the indicators in the controls module.

] Calls
{Function Where Described
qsend transmission oil status | Section 2.2.6.2.1.36

send_trans_maintenance_sta | Section 2.2.6.2.1.37
tus

Table 2.2-285: send_dtrain_outputs Information.
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2.2.6.2.1.39 transmission_oil_system_simul

This routine performs the transmission oil system simulation. It calculates the status of oil

temperature, oil pressure, oil filter status, and oil level.

Calls

Function

Where Described

engine get speed

Section 2.2.6.2.2.11

Table 2.2-286:

transmission_oil_system_simul Information.

2.2.6.2.1.40 drivetrain_simul

This routine performs the drivetrain simulation. It is called on a tick by tick basis. It
calculates the drive train load and performs the oil system simulation and tracks simulation.
It sends output information to the controls system.

Calls

Function

Where Described

load drivetrain

Section 2.2.6.2.1.34

power drivetrain

Section 2.2.6.2.1.35

transmission_oil_system_sim
ul

Section 2.2.6.2.1.39

tracks_simul

Section 2.2.6.2.3.25

send dtrain outputs

Section 2.2.6.2.1.38

Table 2.2-287:

2.2.6.2.1.41 drivetrain_init

drivetrain_simul Information.

This routine initializes the drivetrain. It initializes the status, sets initial settings, places the

tank in neutral, sets the parking brake and initializes the failures package.

Calls
Function Where Described
engine _init Section 2.2.6.2.2.22
tracks init Section 2.2.6.2.3.16

compute_compile_time_coms
tants

Section 2.2.6.2.1.32

controls_set_parking brake

Section 2.2.2

fail_init failure

Section 2.5.2.5.4.11.2

Table 2.2-288:

2.2.6.2.1.42 drivetrain_clog_transmission_oil_filter

This routine clogs the transmission oil filter.

drivetrain_init Information.
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2.:2.6.2.1.43 drivetrain_replace_transmission_oil_filter

Thzis routine replaces the transmission oil filter,

2.2.6.2.1.44 drivetrain_transmission_oil_leak

Trsis Toutine causes a transmission oil leak.

2..2.6.2.1.45 drivetrain_repair_transmission_oil_leak

Thxis routine repairs a transmission oil leak.

2.2.6.2.1.46 drivetrain_refill_transmission_oil

Tiexis routine is not used in the Version 6.6 release.

2.72.6.2.1.47 drivetrain_replace_transmission

T¥:ids Toutine restores the transmission.

2..2.6.2.1.48 drivetrain_transmission_failure

TE:is routine causes a transmission failure.

Calis

Fuwmnction Where Described

drivretrain_transmission_oil_le | Section 2.2.6.2.1.44
ak:

Table 2.2-290: drivetrain_transmission_failure Information.
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2.2.6.2.2 ml_engine.c
(./simnet/release/src/vehicle/m1/src/m1_engine.c [m1_engine.c])

The AVCO Lycoming AGT-1500 gas turbine engine is simulated by obtaining the desired
power setting from the throttle input, and computing the torque output from a linear torque
curve model. The engine maintains its own dynamic state based on engine inertia,
transmission load, and torque output. Failures are maintained for oil pressure, oil
temperature, oil filter, coolant temperature, and fuel filter. The simulation routines are
accessed from m1_dtrain.c, and the failure routines from m1_failure.c.These routines are
contained in the CSU m1_engine.c.
The following are included:

"stdio.h"”

"sim_dfns.h"

"sim_macros.h"

"sim_types.h"

"dynlib.h"

"libfail.h"

"failure.h"

“"libsound.h”

"ml_engine.h"

"m1_dtrain.h"

"m1_sound_dfn.h"

"m1_cntrl.h"

"ml_meter.h"

" The following are defined:

ENGINE_TORQUE_INTERCEPT
ENGINE_TORQUE_SLOPE

ENGINE_INERTIA in ft-1bs-sec?

TACTICAL_IDLE_SPEED pm
LOW_IDLE_SPEED pm
MIN_ENGINE_OIL_PUMP_SPEED Pm
GOVERNOR_DROOP_SPEED pm
MAX_RATED_ENGINE_SPEED pm
ENGINE_OVERSPEED_RPM pm
MAX _RUNAWAY_ENGINE_SPEED pm
KGOV_DROOP Govemor power droop proportional

to gain
TWOPI

IDLE_POWER_SETTING 0.06
ENGINE_POWER_TIME_CONSTANT
ENGINE_IDLE_TIME_CONSTANT
SPECIFIC_FUEL_CONSUMPTION
RPM_FT_LBS_TO_HP_CONVERSION
CLOGGED_FILTER_POWER_LOSS
MAX_FILTER_CLOGGED_TIME
MAX_OIL_LEVEL_LOW_TIME
SPOOLING_UP

SPOOLING_DOWN

RUNAWAY

SPOOLING_TIME

LOW

Produces slow creep (~2 mph) in F2
sec

gal / HP-hr
twopi / 33000

sec (= 30 min)
sec (= 30 min)

if master power off
spool up/down time (sec)

613




BBN Systems and Technologies

—

Vehicles CSCI

NORMAL
HIGH

"The following variables are declared:

engine_speed; Ipm

engine_torque; ft-1bs

throttle; 0-10

power_setting; 0-10

engine_max_available_power; 0-1.0

tac_idle; ON or OFF

engine_fuel_flow; gal/hr

engine_failure_status; WORKING or BROKEN

engine_starter_status; WORKING or BROKEN

engine_pilot_relay_status; WORKING or BROKEN

engine_cooling_system_status; WORKING or BROKEN

engine_oil_filter_status; WORKING or BROKEN
(BROKEN = CLOGGED)

engine_fuel_filter_status; WORKING or BROKEN
(BROKEN = CLOGGED)

engine_status; ON, OFF,

engine_oil_pressure;

SPOOLING_UP, SPOOLING_DOWN
NORMAL or LOW

engine_oil_temperature; NORMAL or HIGH
engine_oil_level; NORMAL or LOW
engine_oil_level_low_timer; sec
engine_oil_filter_clogged_timer sec

SPOOLING_INCREMENT

RUNAWAY_SPOOLING_INCREMENT

2.2.6.2.2.1 set_power

computed once at init
computed once at init

“This routine calculates the throttle power setting.

internal Varlables

‘internal Variabie Type Where Typedef Decilared
[ttarget_power_setting REAL sim_types.h
Lithrottle power setting REAL sim_types.h

Calls

sFunction Where Described
| tirst_order_lag Section 2.5.7.6.1
‘max sim_macros.h (macro definition)

Table 2.2-291: set_power Information.
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2.2.6.2.2.2

compute_fuel_consumption

This routine computes the fuel consumption based on engine speed and torque.

Calls
Function Where Described
fuel set flow Section 2.2.5.2.8

spool _down eggine

Section 2.2.6.2.2.19

Table 2.2-292:

2.2.6.2.2.3

compute_fuel_consumption Information.

engine_dynamics

This routine simulates the engine dynamics. It calculates engine speed, torque converter
load and speed, and calls the routine to calculate fuel consumption.

Calls
Function Where Described
set power Section 2.2.6.2.2.1

drivetrain _lockup clutch

Section 2.2.6.2.1.2

first_order_lag

Section 2.5.7.6.1

drivetrain_load_torque_conve
rter

Section 2.2.6.2.1.1

drivetrain_torque_converter_
speed

Section 2.2.6.2.1.3

compute fuel consumption

Section 2.2.6.2.2.2

Table 2.2-293:

2.2.6.2.2.4

send_engine_sound

engine_dynamics Information.

This routine determines the engine sound to make based on the engine status.

Internal Variables

internal Variable

Type

Where Typedef Declared

REWAL

sim_types.h

engine sound

Calls

Function

Where Described

sound make var sound

Section 2.1.3.1.4

Table 2.2-294:

send_engine_sound Information.
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2.2.6.2.2.5 send_engine_controls_status .
This routine sends the status of the engine to controls in order to set the instrument
readings.

Calls

Function Where Described

controls_engine_oil_pressure | Section 2.2.2

low

controls_engine_oil_pressure | Section 2.2.2

normal

controls_engine_oil_temperat | Section 2.2.2

ure_high

controls_engine_oil_temperat | Section 2.2.2

ure_normal

controis_engine_oil_level_lo | Section 2.2.2

W

controls_engine_oil_level_no | Section 2.2.2

mal

controls_engine_oil_filter_clo | Section 2.2.2
gged

controls_engine_oil_filter_nor] Section 2.2.2

mal

controls_engine_fuel_filter_cl | Section 2.2.2
logged

controls-engine_fuel_filter- Section 2.2.2

normal

controls_engine_overspeed | Section 2.2.2 ‘
controls_engine_overspeed_ | Section 2.2.2

normal

Table 2.2-295: send_engine_controls_status Information.

2.2.6.2.2.6 send_all_outputs

This routine sends outputs to the various output devices: controls status to the controls,
tachometer settings to the indicators, and sounds to the sound system.

Calls
Function Where Described
send_engine_sound Section 2.2.6.2.2.4
meter_tach_set Section 2.2.2
send_engine_controls_status Section 2.2.6.2.2.5

Table 2.2-296: send_all_outputs Information.
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2.2.6.2.2.7 engine_oil_system_simul

This routine simulates the engine oil system: oil pressure, oil level, oil temperature, oil

filter, and failures.

Calls

Function

Where Described

fail break system

Section 2.5.4.8.1

Table 2.2-297:

engine_oil_system_simul Information.

2.2.6.2.2.7 engine_simul
This routine simulates the engine system: the dynamics, engine speed, status, failures, and
outputs.
Calls
Function Where Described

engine_dynamics

Section 2.2.6.2.2.3

controls_engine_started

Section 2.2.2

fail break system

Section 2.5.4.8.1

spool_down_engine

Section 2.2.6.2.2.19

controls_engine_abort

Section 2.2.2

engine_oil_system_simul

Section 2.2.6.2.2.7

send all outputs

Section 2.2.6.2.2.6

Table 2.2-298:

2.2.6.2.2.8

engine_running

engine_simul Information.

This routine returns TRUE if the engine is running and returns FALSE otherwise.

Return Values

Return Value Type Meaning
TRUE int engine running
FALSE int

not running

Table 2.2-299:

engine_running Information.

2.2.6.2.2.9 engine_spooling_up

This routine returns TRUE if the engine is spooling up and returns FALSE otherwise.

Return Values

Return Vaiue Type Meaning
[TRUE int engine spooling up_
FALSE int

not running

Table 2.2-300:

engine_spooling_up

Information.
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2.2.6.2.2.10 engine_spooling_down

This routine returns TRUE if the engine is spooling down and returns FALSE otherwise.

Return Values
Return Value Type Meaning
TRUE int engine spooling down
FALSE int not running
Table 2.2-301: engine_spooling-down Information.
2.2.6.2.2.11 engine_get_speed

This routine returns the engine speed.

Return Values
Return Value Type Meaning
engine_speed REAL engine speed

Table 2.2-302: engine_get_speed Information.

2.2.6.2.2.12 engine_get_torque

This routine returns the engine torque.

Return Values
Return Value Type
engine_torque REAL

Meaning
engine torque

Table 2.2-303: engine_get_torque Information.

2.2.6.2.2.13 engine_get_power

This routine returns the engine power.

Return Values
Return Value Type Meaning
engine_power REAL engine power

Table 2.2-304: engine_get_power Information.
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2.2.6.2.2.14 engine_get_max_power

This routine returns the maximum available power of the engine.

Return Values

Return Value Type

enginei max=avai|ab|e=power REAL

maximum available power

Table 2.2-305:

2.2.6.2.2.15 engine_tac_idle_switch_on

This routine sets tac_idle to ON.

2.2.6.2.2.16 engine_tac_idle_switch_on

This routine sets fac_idle to OFF.

2.2.6.2.2.17 engine_set_throttle

This routine sets the value of the throttle.

engine_get_max_power Information.

Parameters

Parameter Type

Where Typedef Deciared

val REAL’

sim_types.h

Table 2.2-306:

engine_set_throttle Information.

2.2.6.2.2.18 engine_start_switch

This routine starts the engine.

Calls

Function

Where Described

drivetrain_transmission_select | Section 2.2.6.2.1.17

neutral

sound make const sound

Section 2.1.3.1.2

elecisys_engine_stari_reque | Section 2.2.6.3.1.8

st

controls_engine abort

Section 2.2.2

Table 2.2-307:

engine_start_switch Information.

619




BBN Systems and Technologies Vehicles CSCI

2.2.6.2.2.19 spool_down_engine

This routine spools down the engine.

Calls

Function Where Described

sound make const sound Section 2.1.3.1.2

controls_engine_spooling_d | Section 2.2.2
own

Table 2.2-308: spool_down_engine Information.

2.2.6.2.2.20 engine_shutoff_switch

This routine spools down the engine and shuts it off when the shutoff switch is selected.

Calls
Function Where Described
spool_down_engine Section 2.2.6.2.2.19
controls engine abort Section 2.2.2

Table 2.2-309: engine_shutoff_switch Information.

2.2.6.2.2.21 compute_engine_compile_time_constants

This routine computes the spooling increment and runaway spooling increment at compile
time.

2.2.6.2.2.22 engine_init

This routine initializes the engine and sets the status of all of the sybsystems.

Calls

Function Where Described

compute_engine compile_ti | Section 2.2.6.2.2.21
me_constants

fail init failure Section 2.5.4.11.2

Table 2.2-310: engine_init Information.

2.2.6.2.2.23 engine_major_failure

This routine breaks the engine as a system.
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2.2.6.2.2.24 engine_replace_powerpack

This routine repairs the power pack.

Calls
Function Where Described
drivetrain_replace_transmissio | Section 2.2.6.2.1.47
n

Table 2.2-311: engine_replace_powerpack Information.

2.2.6.2.2.25 engine_runaway_condition

This routine sets the runaway condition.

2.2.6.2.2.26 engine_fix_runaway_condition

This routine repairs the runaway condition.

2.2.6.2.2.27 starter_failure

This routine causes the engine starter to fail.

2.2.6.2.2.28 engine_replace_starter

This routine replaces the engine starter.

2.2.6.2.2.29 engine_pilot_relay_failure

This routine causes the pilot relay to fail.

2.2.6.2.2.30 engine_replace_pilot_relay

This routine replaces the pilot relay.

2.2.6.2.2.31 engine_clog_oil_filter

This routine causes the oil filter to be clogged.

2.2.6.2.2.32 engine_replace_oil_filter

This routine replaces the oil filter.
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2.2.6.2.2.33 engine_oil_leak

This routine causes an engine oil leak.

2.2.6.2.2.34 engine_degrade_engine_power

This routine causes a degradation of engine power to a maximum passed value, value.

Parameters

Parameter Type Where Typedef Declared

value REAL sim_types.h

Table 2.2-312: engine_degrade_engine_power Information.

2.2.6.2.2.35 engine_refill_oil

This routine sets the engine oil level to normal.

2.2.6.2.2.36 engine_cooling_system_failure

This routine causes the engine cooling system to fail.

2.2.6.2.2.37 engine_repair_cooling_system

This routine repairs the engine’s cooling system.

2.2.6.2.2.38 engine_clog_fuel_filter

This routine causes the fuel filter to be clogged and degrades the engine power
proportionally.

2.2.6.2.2.39 engine_replace_fuel_filter

This routine replaces the fuel filter and causes the available power to be increased.
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2.2.6.2.3 ml_tracks.c
(./simnet/release/src/vehicle/m1/src/m1_tracks.c [ml_tracks.c])

The tracks and hull dynamics are simulated in this module. Torque from the differential is
sent to both tracks which accelerate and rotate the tank. Frictional forces are computed for
traction behavior. Failure modes simulated are thrown tracks. The simulation routines are
called from m1_dtrain.c, and the failure routines from m1_failure.c. These routines are
contained within the CSU m1_tracks.c.

Th