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This document presents an SCR-based specification for the Ground Collision Avoidance System (GCAS) which is presently installed on the CC-130 aircraft.

Introduction
1.
GCAS is an embedded real-time system whose purpose is to warn the crew of the CC-130 when the aircraft is in a potentially dangerous flight attitude. The need for such a system was identified as a result of category A accidents involving the CC- 130 over the past several years. The majority of these accidents would have been foreseen if a system like GCAS had been in place.

2.
GCAS must continuously calculate the altitude at which the crew will able to safely fly the aircraft out of difficulty.  If the altitude is less than a limit called the Minimum Recovery Altitude (MRA), GCAS must generate appropriate warning signals.  The calculation of the MRA is based on the current attitude, speed, and altitude of the aircraft, and on recovery at a constant 2 G.

3.  GCAS is also capable of producing a warning during landing if it detects the presence of a condition known as windshear.
System Diagram
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State Diagram conventions:

1. Transitions are labeled as Event/{guard}

2. States model entry actions with E:action.

3. Transition from higher level state means a possible transition from any of the contained states.

4. Transition into high level state means a possible transition to some of the inner states.

5. Transition labels are bold.

State Diagram assumptions:

It is assumed that after a fault is fixed, the equipment needs to be powered on and go through its initialization and synchronization sequence. This is why the STD shows no transitions from INOP to operational states. This is also why, once in Degraded Operation state, the system will require to be fixed, then powered off and powered on before resuming normal operation.

It is assumed implicitly that all states can transit to the state PowerOff. These transitions were left off the diagram to avoid the clutter they would bring.

type dictionary

Name
Base
Units
Legal values
Comments







AccurateTimer
Integer
ms
[0,10]
Used for accurate timers

Altitude
float
meter
[0.0, 20000.0]
This type represents the abstraction necessary to specify the altitude of the aircraft.

Angle
float
degree
[0.0,359.0]
This type represents the abstraction necessary to specify the angles reported by the INS system.

GearState
Enumerated
n/a
in,out
This type models the  state of certain variables for which this type makes sense.

Light
Enumerated
n/a
on,off,blinking
This type models the state of a light.

MRASelection
Enumerated
n/a
tactical,cruise
This enumerated type represents the abstraction necessary to model the switch position for the MRA mode selection.

Message
Enumerated
n/a
DANGERGCAS,DANGERWINDSHEAR,SILENCE
This type models the type of audio messages that can come up on the ICS system.

Speed
float
Km/Hr
[0.0, 500.0]
This type represents the abstraction necessary to specify the TRUE air speed of the aircraft.

Switch
Enumerated
n/a
on,off
Used to model the position of a switch.

Test
Enumerated
n/a
passed, failed
This type represents the abstraction necessary to report if a test has passed of failed.

YesNo
Enumerated
n/a
yes,no
This type models the yes/no state of certain variables for which this type makes sense.

variables dictionary

Name
Type
Initial value
Accuracy
Comment

cComputedAltitude
Altitude
0.0
1
This is the value of the computed altitude. This value will be given by mRADALT if the aircraft is at an altitude of less than or equal to 2000 meters and the roll of the aircraft is less than 60 degrees. If  the aircraft is at an altitude of less than 2000 meters and its roll is greater than or equal to 60 degrees, then this value will be computed from the last reading of RADALT and the subsequent variations on BAROALT. If the aircraft is over 2000 meters in altitude, this value will be given by BAROALT.

cDANGERGCASSound
Message
SILENCE
n/a
keeps track of the message output on the ICS as a result of a danger caused by an MRA violation. A value of SILENCE means that no message is being output.

cDANGERWINDSHEARSound
Message
SILENCE
n/a
keeps track of the message output on the ICS as a result of windshear conditions.

cGCASDegradedLight
Light
off
n/a
When 'on' it means that the GCAS is operating in a degraded mode.

cGCASINOPLight
Light
off
n/a
When on, it means that the GCAS is defective or that one of the essential sensors is defective.

cGCASWarningLight
Light
off
n/a
keeps track of the current state of the GCAS warning  light indicator. This light is situated in the cockpit and will 'blink' when an MRA violation has occurred.

cWindShearLight
Light
off
n/a
Blinks when a windshear condition exists.

m1553BUSTest
Test
passed
n/a
keeps the pass/fail status of the mil-std-1553B bus controller test.

mBAROALT
Altitude
0.0
1.0
keeps track of the aircraft's altitude as reported by the barometric altimeter sensor.

mBAROALTTest
Test
passed
n/a
keeps the pass/fail status of the barometric altimeter test.

mGCASINOPTest
Test
passed
n/a
keeps the pass/fail status of the GCAS INOP indicator test.

mGCASTest
Test
passed
n/a
keeps track of the pass/fail status of the GCAS testing of its own internal material.

mGCASWARNINGTest
Test
passed
n/a
keeps the pass/fail status of the GCAS warning light indicator test.

mICSDANGERGCASTest
Test
passed
n/a
keeps the pass/fail status of the ICS DANGER GCAS message test.

mINSPitch
Angle
0.0
0.1
keeps track of the aircraft's pitch angle as reported by the INS.

mINSRoll
Angle
0.0
0.1
keeps track of the aircraft's roll angle as reported by the INS.

mINSTest
Test
passed
n/a
keeps the pass/fail status of the INS system test.

mINSYaw
Angle
0.0
0.1
keeps track of the aircraft's yaw angle as reported by the INS.

mIsWOW
YesNo
yes
n/a
keeps track of the value reported by the weights on wheel sensor. If this value is 'yes' it means that the weight of the aircraft is on the wheels.

mLANDGEARTest
Test
passed
n/a
keeps the pass/fail status of the landing gear sensor test.

mLandingGear
GearState
out
n/a
keeps track of the value reported by the landing gear sensor. The sensor yields the value out when the landing gear is in the out position and locked. It yields the value 'in' when the gear is in the in position and locked.

mLastBAROALT
Altitude
0.0
1
Indicates what the value of BAROALT was immediately after the value of tDeltaBAROALT was last computed.

mLastRADALT
Altitude
0.0
1
Indicates the last valid value given by the RADALT.

mMRAControlButton
MRASelection
cruise
n/a
keeps track of the button setting for the MRA control button. This button can be in either tactical or cruise mode.

mMRASelButtonTest
Test
passed
n/a
keeps the pass/fail status of the MRA tactical/cruise selection button test.

mMRAViolation
Boolean
FALSE
n/a
This monitored variable is used only for the purpose of simulating the system while the computation for an MRA violation is not available. This value is passed directly to the controlled variable cMRAViolationDetected.

mPower
Switch
off
n/a
Indicates if the to the GCAS power is on or off.

mPrevBAROALT
Altitude
0.0
1.0
Keeps the previous BAROALT value. Used to calculate the tDeltaBAROALT value.

mRADALT
Altitude
0.0
1.0
keeps track of the aircraft's altitude as reported by the radio altimeter sensor.

mRADALTTest
Test
passed
n/a
keeps the pass/fail status of the radio altimeter test.

mTAS
Speed
0.0
1.0
keeps track of the aircraft's TRUE air speed

mTASTest
Test
passed
n/a
keeps the pass/fail status of the  TRUE air speed system test.

mTimer1553B
Integer
0
1
This timer starts ticking every time a request is made to the 1553B bus controller. The value of the timer is reset immediately when the 1553B controller replies to the request.

mTimerINS
Integer
0
1
This timer starts ticking every time a request is made to the INS. It is reset immediately when the INS replies to the request. It is used to detect timeout on communication with the INS

mTimerSynchDone
AccurateTimer
0
1
Starts ticking when the WaitForSynchResponse state is entered. It will tick up to a value of 10ms and stop there. This timer is used to signal that all synch acknowledgements have occurred to denote a transition out of the WaitForSynchResponses state.

mTimerSynchSent
AccurateTimer
0
1
Starts ticking when the SendingSynchSignals state is entered. It will tick up to a value of 10ms and stop there. This timer is used to signal that all synch signals have been sent, denoting a transition from the SendingSynchSignals state to the WaitForSynchResponse state.

mTimerTAS
Integer
0
1
This timer starts ticking every time a request is made to the TAS. The value of the timer is reset immediately when the TAS replies to the request.

mTimerTestResultIn
AccurateTimer
0
1
Starts ticking when the ReceiveTestResults state is entered. It will tick up to a value of 10ms and stop there. This timer is used to signal that all test results have been received, denoting a transition out of the ReceiveTestResults state.

mTimerTestSigOut
AccurateTimer
0
1
Starts ticking when the SendTestSignals state is entered. It will tick up to a value of 10ms and stop there. This timer is used to signal that all test signals have been sent, denoting that a transition to state ReceiveTestResults can take place.

mWindShear
Boolean
FALSE
n/a
This monitored variable is used in concert with the mLandingGear monitored variable to determine if a Wind Shear condition exists

mWOWTest
Test
passed
n/a
keeps the pass/fail status of the weight on wheel sensor test.

mWSICSTest
Test
passed
n/a
keeps the pass/fail status of the windshear ICS "DANGER WINDSHEAR" message test.

mWSLightTest
Test
passed
n/a
keeps the pass/fail status of the windshear indicator light test.

tAckNackin
Boolean
FALSE
n/a
Indicates if all ack/nack have been received

tCritcalFaultDetected
Boolean
FALSE
n/a
Indicates if a critical fault has been detected that would render the system inoperable. A critical fault is one where the following condition is TRUE:

(mGCASTest =  failed) OR (mINSTest = failed) OR (mTASTest = failed) OR (m1553BUSTest = failed) OR (mRADALTTest = failed  AND mBAROALTTest = failed) OR (tTAS_INS_1553B_TimeOut = TRUE) OR (cComputedAltitude > 2000  AND  mBAROALTTest = failed)

tDeltaBAROALT
Altitude
0.0
1
Indicates the variation in BAROALT between the current reading and the previous reading. This is used to compute the altitude when the altitude cannot be completely computed using RADOALT. It is computed as follows: 

tDeltaBAROALT = BAROALT - tLastBAROALT

tFaultDetected
Boolean
FALSE
n/a
Indicates that a fault has been detected, either during initialization, or during the continuos background testing). This term is TRUE if the following condition is TRUE:

(mGCASTest = failed) OR (mINSTest = failed) OR (mRADALTTest = failed) OR (mBAROALTTest = failed) OR (mTASTest = failed) OR (mMRASelButtonTest = failed) OR (mWOWTest = failed) OR (mLANDGEARTest = failed) OR (m1553BUSTest = failed) OR (mGCASWARNINGTest = failed) OR (mICSDANGERGCASTest = failed) OR (mWSLightTest = failed) OR (mGCASINOPTest = failed)

tMRAViolationDetected
Boolean
FALSE
n/a
Indicates if  the aircraft is in an MRA violation state. An MRA violation occurs when, given the aircraft attitude, speed, altitude and WOW it is determined that if the aircraft attempted immediately to recuperate, it would complete its recuperation at an altitude which is below the current setting for the MRA. Since the violation calculation is not available for this specification, it will be simulated as a direct equivalence to the monitored variable mMRAViolation. This can be changed to make the model more realistic, once the exact agreed to computation for MRA violations is available. 

tNonCriticalFaults
Boolean
FALSE
n/a
Indicates that the system has experienced one or more faults, the combination of which is deemed non critical. A combination of fault is non critical when it satisfies the following condition:

(NOT tCriticalFaultDetected)  AND (tFaultDetected)

tSynchSignalsSent
Boolean
FALSE
n/a
Indicates if all synchronization signals have been sent.

tTAS_INS_1553B_TimeOut
Boolean
FALSE
n/a
Indicates if a request to one of TAS, 155B controller, or INS has timed out (10 seconds) since the request was made.

tTestResultsin
Boolean
FALSE
n/a
Indicates if all test results have been received

tTestSignalsSent
Boolean
FALSE
n/a
Indicates if all test signals have been sent

tWindShearDetected
Boolean
FALSE
n/a
Eventually this value could be computed from the rate of change of the aircraft vertical speed. But for now this value is computed as follows:

tWindShearDetected =  mWindShear AND  (mLandingGear = out)

Mode Transition Table
Mode class: Foreground

Source Mode
Event
Destination Mode

PowerOff
@T(Power = on)
SendTestSignals

SendTestSignals
@T(tCriticalFaultDetected = TRUE)
INOP

SendTestSignals
@T(tTestSignalsSent = TRUE)
ReceiveTestResults

SendTestSignals
@T(mPower = off)
PowerOff

ReceiveTestResults
@T(tCriticalFaultDetected = TRUE)
INOP

ReceiveTestResults
@T(tTestResultsin = TRUE)
SendingSynchSignals

ReceiveTestResults
@T(mPower = off)
PowerOff

SendingSynchSignals
@T(tCriticalFaultDetected = TRUE)
INOP

SendingSynchSignals
@T(tSynchSignalsSent = TRUE)
WaitForSynchResponse

SendingSynchSignals
@T(mPower = off)
PowerOff

WaitForSynchResponse
@T(tCriticalFaultDetected = TRUE)
INOP

WaitForSynchResponse
@T(tAckNackin = TRUE) WHEN NOT tFaultDetected
NormalOperation

WaitForSynchResponse
@T(tAckNackin = TRUE) WHEN tNonCriticalFaults
DegradedOperation

WaitForSynchResponse
@T(tAckNackin = TRUE) WHEN ((NOT  tFaultDetected) OR tNonCriticalFaults) AND  (mIsWOW = yes)
Wait

WaitForSynchResponse
@T(mPower = off)
PowerOff

Wait
@T(tCriticalFaultDetected = TRUE)
INOP

Wait
@T(mIsWOW = no) WHEN NOT tFaultDetected
NormalOperation

Wait
@T(mIsWOW = no) WHEN tNonCriticalFaults
DegradedOperation

Wait
@T(mPower = off)
PowerOff

NormalOperation
@T(tCriticalFaultDetected = TRUE)
INOP

NormalOperation
@T(mIsWOW = yes)
Wait

NormalOperation
@T(tMRAViolationDetected = TRUE)
MRAAlarm

NormalOperation
@T(mWindShear=TRUE) WHEN (mLandingGear=out)
WindShearAlarm

NormalOperation
@T(tNonCriticalFaults = TRUE)
DegradedOperation

NormalOperation
@T(mPower = off)
PowerOff

MRAAlarm
@T(tCriticalFaultDetected = TRUE)
INOP

MRAAlarm
@T(tMRAViolationDetected = FALSE) WHEN NOT tFaultDetected
NormalOperation

MRAAlarm
@T(tMRAViolationDetected = FALSE) WHEN tNonCriticalFaults
DegradedOperation

MRAAlarm
@T(mIsWOW = yes)
Wait

MRAAlarm
@T(mPower = off)
PowerOff

WindShearAlarm
@T(tCriticalFaultDetected = TRUE)
INOP

WindShearAlarm
@T(tWindShearDetected = FALSE) WHEN NOT tFaultDetected
NormalOperation

WindShearAlarm
@T(tWindShearDetected = FALSE) WHEN tNonCriticalFaults
DegradedOperation

WindShearAlarm
@T(mIsWOW = yes)
Wait

WindShearAlarm
@T(mPower = off)
PowerOff

DegradedOperation
@T(tCriticalFaultDetected = TRUE)
INOP

DegradedOperation
@T(mIsWOW = yes)
Wait

DegradedOperation
@T(tMRAViolationDetected = TRUE)
MRAAlarm

DegradedOperation
@T(tWindShearDetected = TRUE)
WindShearAlarm

DegradedOperation
@T(mPower = off)
PowerOff

Mode Transition Table Mode class: Background
Source Mode
Event
Destination Mode

NoFault
@T(tNonCriticalFaults = TRUE)
NoCriticalFault

NoFault
@T(tCriticalFaultDetected = TRUE)
CriticalFault

NoCriticalFault
@T(tCriticalFaultDetected = TRUE)
CriticalFault

Condition and Event tables.
The cGCASWarning light starts blinking based on a condition and keeps on blinking until that condition changes. We cannot use an event table here because when moving from the Wait state to the NormalOperation or DegradedOperation state, the event that would have triggered the state may have already happened. 

Condition table for cGCASWarningLight.

Mode class: Foreground.

Mode
Condition

PowerOff, SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, NormalOperation, DegradedOperation, WindShearAlarm
TRUE
FALSE
FALSE

MRAAlarm
FALSE
FALSE
TRUE

cGCASWarningLight
off
on
blinking

The control variable cDANGERGCASSound follows the same behaviour as the cGCASWarningLight. So it makes sense to use a condition table here as well.

Condition table for cDANGERGCASSound.

Mode class: Foreground

Mode
Condition

PowerOff, SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, NormalOperation, DegradedOperation, WindShearAlarm
TRUE
FALSE

MRAAlarm
FALSE
TRUE

cDANGERGCASSound
SILENCE
DANGERGCAS

The cWindshearLight control variable blinks while a windshear condition exists. This was modeled as part of the Foreground mode class (i.e. not in a mode class by itself) because it was concluded that windshear does not happen simultaneously with an MRA violation.

Condition table for cWindShearLight.

Mode class: Foreground.

Mode
Condition

PowerOff, SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, NormalOperation, DegradedOperation, MRAAlarm
TRUE
FALSE
FALSE

WindShearAlarm
FALSE
FALSE
TRUE

cWindShearLight
off
on
blinking

The cDANGERWINDSHEARSound control variable follows the behaviour of the cWindShearLight variable.

Condition table  for cDANGERWINDSHEARSound.

Mode class: Foreground

Mode
Condition

PowerOff, SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, NormalOperation, DegradedOperation, MRAAlarm
TRUE
FALSE

WindShearAlarm
FALSE
TRUE

cDANGERWINDSHEARSound
SILENCE
DANGERWINDSHEAR

The cGCASDegradedLight comes on when a non-critical fault has been detected and stays on forever thereafter until the error has been corrected, or until a critical fault has been detected.

Condition table for cGCASDegradedLight.

Mode class: Background.

Mode
Condition

NoFault, CriticalFault
TRUE
FALSE
FALSE

NoCriticalFault
FALSE
TRUE
FALSE

cGCASDegradedLight
off
on
blinking

The cGCASINOPLight comes on when the GCAS has suffered a critical fault.

Condition table for cGCASINOPLight.

Mode class: Background

Mode
Condition

NoFault, NoCriticalFault
TRUE
FALSE
FALSE

CriticalFault
FALSE
TRUE
FALSE

cGCASINOPLight
off
on
blinking

The cComputedAltitude will be given by mRADALT and/or mBAROALT or a combination thereof depending on the altitude of the aircraft and its current roll angle

Condition table for cComputedAltitude.

Mode class: Foreground

Mode
Condition

All_Modes
mRADALT <= 2000 AND  mINSRoll < 60.0
mBAROALT < 2000 AND 

mINSRoll >=60
mBAROALT >= 2000

cComputedAltitude
mRADALT
mLastRADALT + tDeltaBAROALT
mBAROALT

The term tMRAViolationDetected is specified as being equal to the monitored variable mMRAViolation. This function will require to be changed when the agreed to function for violation computation has been agreed to.

Condition table for tMRAViolationDetected.

Mode class: Foreground.

Mode
Condition

PowerOff, SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, WindShearAlarm
TRUE
FALSE

NormalOperation, DegradedOperation, MRAAlarm
NOT mMRAViolation
mMRAViolation

tMRAViolationDetected
FALSE
TRUE

The term tWindShearDetected is used for transition into the WindShearAlarm state. It depends on the monitored variable mWindShear and the status of the landing gear.  The value of this term could eventually be computed as a function of vertical speed of the aircraft.

Condition table for tWindShearDetected.

Mode Class: Foreground.

Mode
Condition

PowerOff, SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, MRAAlarm
TRUE
FALSE

NormalOperation, DegradedOperation, WindShearAlarm
NOT (mWindShear AND mLandingGear = out)
mWindShear AND mLandingGear = out

tWindShearDetected
FALSE
TRUE

The term tDeltaBAROALT indicates the change in the BAROALT reading.  The term is used in the calculation of cComputedAltitude.

Condition table for tDeltaBAROALT

Mode Class: Foreground

Mode
Condition

All_Modes
TRUE

tDeltaBAROALT
mPrevBAROALT - mBAROALT

The term tFaultDetected indicates that a fault has been detected in the system while running the continuous background tests.

Event table for tFaultDetected.

Mode class: Background.

Mode
Condition

NoFault, NonCriticalFault, CriticalFault
@T((mGCASTest = passed) AND (mINSTest = passed) AND (mRADALTTest = passed) AND (mBAROALTTest = passed) AND (mTASTest = passed) AND (mMRASelButtonTest = passed) AND (mWOWTest = passed) AND (mLANDGEARTest = passed) AND (m1553BUSTest = passed) AND (mGCASWARNINGTest = passed) AND (mICSDANGERGCASTest = passed) AND  (mWSLightTest = passed) AND (mGCASINOPTest = passed))
@T((mGCASTest = failed) OR (mINSTest = failed) OR (mRADALTTest = failed) OR (mBAROALTTest = failed) OR (mTASTest = failed) OR (mMRASelButtonTest = failed) OR (mWOWTest = failed) OR (mLANDGEARTest = failed) OR (m1553BUSTest = failed) OR (mGCASWARNINGTest = failed) OR (mICSDANGERGCASTest = failed) OR (mWSLightTest = failed) OR (mGCASINOPTest = failed))

tFaultDetected
FALSE
TRUE

The term tCriticalFaultDetected indicates that a failure that would cause the GCAS to go into the state INOP has occurred.

Event table for tCriticalFaultDetected.

Mode class: Background.

Mode
Condition

NoFault, NonCriticalFault, CriticalFault
@T ((mGCAS=passed) AND

(NOT((mRADALTTest=failed) AND

(mBAROALT=failed))) AND

(mTASTest=passed) AND

(mINSTest=passed) AND

(m1553BUSTest=passed) AND

(tTAS_INS_1553B_TimeOut=FALSE)

AND ((mBAROALT=passed) OR

(cComputedAltitude <=2000)) AND

(mGCASWARNINGTest=passsed)

(mICSDANGERGCASTest=passed) AND

(mWSLightTest=passed) AND

(mGCASINOPTest=passed) AND

(mWSICSTest=passed))
@T((mGCASTest =  failed) OR 

(mINSTest = failed) OR (mTASTest = failed) OR (m1553BUSTest = failed) OR 

(tTAS_INS_1553B_TimeOut=TRUE) OR

((mRADALTTest=failed) AND mBAROALTTest=failed)) OR

((mBAROALTTest=failed) AND 

(cComputedAltitude > 2000)) OR

(mGCASWARNINGTest=failed) OR

(mICSDANGERGCASTest=failed) OR

(mWSLightTest=failed) OR

(mGCASINOPTest=failed) OR

(mWSICSTest=failed))

tCriticalFaultDetected
FALSE
TRUE

The term tNonCriticalFaults indicates that a fault has occurred that would render the GCAS degraded.

Event table tNonCriticalFaults.

Mode class: Background.

Mode
Condition

NoFault, NonCriticalFault, CriticalFault
(mRADALTTest=passed) AND

((mRADALT <= 2000) OR

(mINSRoll <= 60))
(mRADALTTest=failed) OR 

((mINSRoll > 60) AND (mRADALT > 2000))

tNonCriticalFaults
FALSE
TRUE

The tTAS_INS_1553B_TimeOut term is used to compute one of the conditions that makes up a critical fault.

Event table for term tTAS_INS_1553B_TimeOut.

Mode class: Background.

Mode
Condition

NoFault, NonCriticalFault, CriticalFault
@T(NOT (mTimerINS >= 10 OR mTimer1553B >= 10 OR mTimerTAS >= 10) )
@T(mTimerINS >= 10 OR mTimer1553B >= 10 OR mTimerTAS >= 10)

tTAS_INS_1553B_TimeOut
FALSE
TRUE

The tTestSignalsSent term is used to indicate that all test signals have been sent during initialization.

Condition table for tTestSignalsSent

Mode class: Foreground

Mode
Condition

SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, NormalOperation, DegradedOperation, MRAAlarm, WindShearAlarm, PowerOff
mTimerTestSigOut <10
mTimerTestSigOut >= 10

tTestSignalsSent
FALSE
TRUE

The term tTestResultsin is used to indicate that all test result have been received during initialization.

Condition table

Mode class: Foreground.

Mode
Condition

SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, NormalOperation, DegradedOperation, MRAAlarm, WindShearAlarm, PowerOff
mTimerTestResultIn<10
mTimerTestResultIn >= 10

tTestResultsin
FALSE
TRUE

The term tSynchSignalsSent is used to indicate that all synchronization requests have been sent by the GCAS.

Condition table for tSynchSignalSent.

Mode class: Foreground

Mode
Condition

SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, NormalOperation, DegradedOperation, MRAAlarm, WindShearAlarm, PowerOff
mTimerSynchSent < 10
mTimerSynchSent >= 10

tSynchSignalSent
FALSE
TRUE

The term tAckNackin is used to indicate that all synchronization requests have been responded to.

Condition table for tAckNackin

Mode class:Foreground.

Mode
Condition

SendTestSignals, ReceiveTestResults, SendingSynchSignals, WaitForSynchResponse, Wait, INOP, NormalOperation, DegradedOperation, MRAAlarm, WindShearAlarm, PowerOff
mTimerSynchDone < 10
mTimerSynchDone >= 10

tAckNackin
FALSE
TRUE
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