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PRS20130 – Error reporting enhancement

1 New Versions

The following new versions have been generated:
	SYSTEM
	Hardware
	FPGA
	Software

	Scanning Controller Gateway Server
	PC
	
	3.6

	SGCU controller
	A500
	
	1.21

	RCU controller
	A500
	
	2.12

	FCU controller
	A500
	
	3.29

	NECU
	A500
	
	4.01

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	
	

	Dosimeter for IC1/IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	A30
	
	


2 RequirementsDescription is currently collapsed. Click to expand. 
Errors need to be more clearly reported to the IBA client. A warning state should also be computed and transmitted that can warn the operator of impending problems.
3 Changes Made

3.1 Controller Errors

The following error structure shall be maintained and reported by the A500 controllers:

/**

 * Contains information regarding each error that can occur while scanning.

 */

struct ControllerScanErrorReport

{


unsigned int timeSlice;

/* uint32 - Time slice when the error occurred */


unsigned int mapIndex;


/* uint32 - Map element when the error occurred */


ControllerErrorType error;

/* uint32 - Type of error */


ControllerThreshold threshold;
/* uint32 - Applicable threshold */


float data;



/* float32 - Violating parameter */


float thresholdLow;


/* float32 - Applicable low threshold */


float thresholdHigh;


/* float32 - Applicable high threshold */

};

/**

 * Contains information regarding each error that can occur outside of a scan.

 */

struct ControllerNonScanErrorReport

{


ControllerErrorType error;

/* uint32 - Type of error */


float data;



/* float32 - Violating parameter */

};

This structure shall be accessed by the Gateway Server using the _CMD_GetControllerState command, which returns the following structure:

/**

 * Returned by _CMD_GetControllerState

 */

struct ControllerStateData
{


ControllerState state;



/* Controller state */


ControllerState stateBeforeError;

/* Last state before error */


ControllerScanErrorReport scanError;

/* Termination cause from scan state */


ControllerNonScanErrorReport nonScanError;
/* Error cause from non-scan state */

};
The error types returned by the controllers are defined below:
/**

 * Primary errors returned by the controller software 

 */ 

enum ControllerErrorType

{

_None,




// No error


_BeamOnInErrorThreshold,

// Beam is on according to threshold


_BeamOnInErrorOverrange,

// Beam is on according to overrange error
           _BeamOnInErrorF100Gate,

// F100 beam enable gate stuck on

_Hardware,



// Hardware failure or message error detected

_ManualAbort,



// Manual abort requested by client 


_MapChecksumError,


// Error in map checksum


_MapIllegalSubmapType,


// Downloaded map has unexpected element type


_MapMemoryError,


// A memory error occurred while downloading map


_MapSubmapDisagreement,

// Downloaded map has unexpected element count

_SynchronizationI3200,


// Incorrect time-slice received from SGCU

_SynchronizationSGCUTimeout,

// Time-out synchronizing with SGCU


_SynchronizationSGCUWrongSlice,
// Incorrect time-slice received from SGCU

_SynchronizationTimeSlice,

// Time-out synchronizing with time slice

_ThresholdComparison,


// Threshold error due comparison violation
_ThresholdOverRange,


// Threshold error due to over range


_TimeoutEnablingBeam,


// Timeout trying to enable beam 


_TimeoutReadyState,


// Timeout while waiting in ready state


_TSSEnable,



// TSS enable and disable disagree


_WatchDog,



// A500 interlock board failure

};
A new enumeration is added to controller that describes the various thresholds that are monitored:

/**

 * Thresholds monitor by controllers. 

 */

enum ControllerThreshold

{

_ThresholdNone,


// Threshold not defined/


X_CURRENT_PRIM_FB,


// Primary X SMPS current

X_VOLT_PRIM_FB,


// Primary X SMPS voltage

X_CURRENT_SEC_FB,


// Secondary X SMPS current

X_VOLT_SEC_FB,



// Secondary X SMPS voltage
Y_CURRENT_PRIM_FB,


// Primary Y SMPS current
Y_VOLT_PRIM_FB,


// Primary Y SMPS voltage

Y_CURRENT_SEC_FB,


// Secondary Y SMPS current

Y_VOLT_SEC_FB, 


// Secondary Y SMPS voltage

X_FIELD,
 


// X field

Y_FIELD,



// Y field

BEAM_CURRENT_FB, 


// ISEU beam current

MAX_CHARGE_PRIM, 


// Primary charge maximum

MIN_CHARGE_PRIM, 


// Primary charge minimum

DOSE_RATE_PRIM, 


// Primary dose rate
MAX_CHARGE_SEC, 


// Secondary charge maximum

MIN_CHARGE_SEC, 


// Secondary charge minimum

DOSE_RATE_SEC, 


// Secondary dose rate

MAX_CHARGE_TER, 


// Tertiary charge maximum

MIN_CHARGE_TER, 


// Tertiary charge minimum

DOSE_RATE_TER, 


// Tertiary dose rate


X_POS,




// X position

X_WIDTH,



// X width

Y_POS,




// X position

Y_WIDTH, 



// Y width

_ThresholdCount  


// Count of thresholds
};
Below is a matrix describing the behavior of each possible error. The ‘?’ field is S for the scan state, N for the non-scan state.

	Error
	Description
	?
	Data
	TH

Low
	TH

High

	_BeamOnInErrorThreshold
	Beam is detected when it should not be present because dose rate is > than BeamOffDoseRate in sc_setup.ini file.
	SN
	Dose rate
	
	

	_BeamOnInErrorOverrange
	Beam is detected when it should not be present because of device over range.
	SN
	
	
	

	_BeamOnInErrorF100Gate
	Beam is detected when it should not be present because F100 gate is detected on.
	SN
	
	
	

	_Hardware
	Device failure
	SN
	Bit mask of each device, set on loops of failed device(s)
	
	

	_ManualAbort
	Abort command received from host.
	S
	
	
	

	_MapChecksumError
	Checksum at execution time does not agree with checksum at map load time.
	S
	The actual checksum
	
	

	_MapIllegalSubmapType
	Illegal submap type supplied.
	N
	The illegal submap type.
	
	

	_MapMemoryError
	Not enough memory to load map and store database.
	N
	
	
	

	_MapSubmapDisagreement
	Number of submaps and/or time slices supplied in header does not agree with those received in download.
	N
	
	
	

	_SynchronizationI3200
	Synchronization error with I3200
	SN
	The loop number of the I3200 where synchronization was lost.
	
	

	_SynchronizationSGCUTimeout
	Synchronization was lost with SGCU
	S
	The timeslice that the device is on.
	
	

	_SynchronizationSGCUWrongSlice
	The RCU/FCU/NECU was on a different time slice than the SGCU reports in the synchronization message.
	S
	The timeslice that the SGCU is on.
	
	

	_SynchronizationTimeSlice
	The SGCU cannot synchronize properly to the time slice time.
	S
	The number of microseconds that have been exceeded.
	
	

	_ThresholdComparison
	A threshold comparison has failed due to analog comparisons with the thresholds.
	S
	The value of the data failing the comparison.
	X
	X

	_ThresholdOverRange
	A threshold comparison has failed due to over range by the device..
	S
	The value of the data failing the comparison.
	X
	X

	_TimeoutEnablingBeam
	The beam enable signal was not returned in time while attempting to enable the beam.
	N
	
	
	

	_TimeoutReadyState
	The amount of time in the ready state has exceeded the timeout.
	
	
	
	

	_TSSEnable
	The TSS beam readback enabled state does not match the expected state.
	SN
	
	
	

	_WatchDog
	An interlock watchdog error has occurred.
	SN
	
	
	


3.2 Scanning Controller Errors

The following error structure shall be maintained and reported by the Scanning Controller:

/**

 * Contains information regarding each error.

 */

struct SCErrorReport

{


SCErrorType error;


/* Type of error */


ControllerType controller;

/* Offending controller, if applicable */


int returnCode;


/* Return code of error, if applicable */

};
The error types returned by the SC are shown below:
/**

 * Primary errors returned by the Gateway Server software 

 */ 

struct SCErrorType

{

_None = 0,



/* No error */

_A500CommunicationTimeout,

/* A500 communications errors */

_A500NonSuccessErrorReturnCode,
/* A500 non success error code */

_A500UnexpectedState,


/* A500 unexpected state encountered */

_MapCannotOpenFile,


/* Cannot open map file */

_MapInvalidFileFormat,


/* Invalid map file format */

_MapHeaderIncomplete,


/* Incomplete map header */


_MapSubmapDisagreement,

/* Downloaded map has unexpected element count */

_PBSCommunicationTimeout,

/* PBS communications error */

_PBSNonSuccessErrorReturnCode,
/* PBS non success error code */

};

3.3 RPC Interface

Version 1.16 of the RPC interface is implemented.
4 Tests
The error response was tested for each possible error condition. The error was observed by the RPC client.
	Error
	Test Methodology
	Unit
	Results

	_BeamOnInErrorThreshold
	Use Keithley to input currents exceeding 1 microamp range value.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	N/A

	_BeamOnInErrorOverrange
	Use Keithley to input currents exceeding sc_setup.ini thresholds.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	N/A

	_BeamOnInErrorF100Gate
	Run nominal slew scan, shine LED into M10C fiber gate input while not scanning and while scanning.
	SGCU
	Passed

	
	
	RCU
	N/A

	
	
	FCU
	N/A

	
	
	NECU
	N/A

	_Hardware
	Disconnect fiber optics on all devices while not scanning and while scanning.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_ManualAbort
	Abort command received from host.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_MapChecksumError
	Introduce debug code designed to generate simulated checksum error at known time slice.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_MapIllegalSubmapType
	Introduce debug code on the server to send trajectory maps with illegal submap types.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_MapMemoryError
	Introduce debug code on the server to send trajectory maps with large time slice and submap counts.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_MapSubmapDisagreement
	Introduce debug code on the server to send trajectory maps with time slice and submap counts that disagree with the data actually being transmitted.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_SynchronizationI3200
	Disconnect SGCU synchronization fiber successively from each I3200.
	SGCU
	N/A

	
	
	RCU
	N/A

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_SynchronizationSGCUTimeout
	Synchronization was lost with SGCU
	SGCU
	N/A

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_SynchronizationSGCUWrongSlice
	The RCU/FCU/NECU was on a different time slice than the SGCU reports in the synchronization message.
	SGCU
	N/A

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_SynchronizationTimeSlice
	The SGCU cannot synchronize properly to the time slice time.
	SGCU
	Passed

	
	
	RCU
	N/A

	
	
	FCU
	N/A

	
	
	NECU
	N/A

	_TimeoutEnablingBeam
	Disconnect loopback cable before loading trajectory map.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_TimeoutReadyState
	Set timeout in sc_setup.ini to 2 seconds, load trajectory map, wait more than 2 seconds.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_TSSEnable
	Disconnect loopback cable during scan.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_WatchDog
	Reset each A500 without performing a unit power off.
	SGCU
	Passed

	
	
	RCU
	Passed

	
	
	FCU
	Passed

	
	
	NECU
	Passed

	_ThresholdComparison
	Violate threshold by using IBA tester and analyze output report and error log.
	
	

	
	
X_CURRENT_PRIM_FB
	SGCU
	Passed

	
	
X_VOLT_PRIM_FB
	SGCU
	Passed

	
	
X_CURRENT_SEC_FB
	RCU
	Passed

	
	
X_VOLT_SEC_FB
	RCU
	Passed

	
	
Y_CURRENT_PRIM_FB
	SGCU
	Passed

	
	
Y_VOLT_PRIM_FB
	SGCU
	Passed

	
	
Y_CURRENT_SEC_FB
	RCU
	Passed

	
	
Y_VOLT_SEC_FB
	RCU
	Passed

	
	
X_FIELD
	RCU
	Passed

	
	
Y_FIELD
	RCU
	Passed

	
	
BEAM_CURRENT_FB
	SGCU
	Passed

	
	
MAX_CHARGE_PRIM
	SGCU
	Passed

	
	
MIN_CHARGE_PRIM
	SGCU
	Passed

	
	
DOSE_RATE_PRIM
	SGCU
	Passed

	
	
MAX_CHARGE_SEC
	RCU
	Passed

	
	
MIN_CHARGE_SEC
	RCU
	Passed

	
	
DOSE_RATE_SEC
	RCU
	Passed

	
	
MAX_CHARGE_TER
	FCU
	Passed

	
	
MIN_CHARGE_TER
	FCU
	Passed

	
	
DOSE_RATE_TER
	FCU
	Passed

	
	
X_POS
	FCU
	Passed

	
	
X_WIDTH
	FCU
	Passed

	
	
Y_POS
	FCU
	Passed

	
	
Y_WIDTH
	FCU
	Passed

	_ThresholdOverRange
	Violate threshold by introducing too much current to each relevant input device.
	
	

	
	
DOSE_RATE_PRIM
	SGCU
	Passed

	
	
DOSE_RATE_SEC
	RCU
	Passed

	
	
DOSE_RATE_TER
	FCU
	Passed
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