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PRS36361 - GetLastSpotData() should always return position/width with flags.
1 New Versions

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

	Scanning Controller Gateway Server
	PC
	
	3.9c

	SGCU controller
	A500
	
	

	RCU controller
	A500
	
	

	FCU controller
	A500
	
	3.54

	NECU
	A500
	
	4.23

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS, beam current readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	
	

	Dosimeter for IC1/IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	A30
	
	


1.1 Requirements
A new RPC call is needed that always reports the results of the position/width calculation for both the FCU and NECU even if insufficient charge was received according to <fcuPeakThresholdQ>, <fcuAccumulatedSumThresholdQ>, <necuPeakThresholdQ>, and <necuAccumulatedSumThresholdQ>.
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1.2 Design
The A500 <--> gateway server structures are modified to contain all of the needed information as follows - note that layerID has been changed to elementID:

struct FCU::LastSpotInformation
{
int elementId; 
float xDose;
float yDose;
float xPosition;
float yPosition;
float xWidth;
float yWidth;
float xChannels[I3200_CHANNEL_COUNT];
float yChannels[I3200_CHANNEL_COUNT];
int xValid; /* xPosition and xWidth valid: 0=false, 1=true */
int yValid; /* yPosition and yWidth valid: 0=false, 1=true */
};

struct NECU:LastSpotInformation
{
int elementId; 
float padDoseTotal;
float padDoseCenter;
float padDoseQuadrant[NECU_QUADRANT_COUNT];
float padRatio;
float xDose;
float yDose;
float xPosition;
float yPosition;
float xWidth;
float yWidth;
float xChannels[NECU_CHANNEL_COUNT];
float yChannels[NECU_CHANNEL_COUNT];
int xValid; /* xPosition and xWidth valid: 0=false, 1=true */
int yValid; /* yPosition and yWidth valid: 0=false, 1=true */
};

Note that it is still possible for the FCU and NECU to return -10000 in the position and width to indicate values that cannot be calculated. This can occur for example if the windows cannot be determined in the case of flat data. The RPC client must still be prepared to deal with these values.
1.3 Testing

See version 3.9c test results.
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		Gabriel Krier

		To

		William Nett

		Cc

		Benjamin Clasie; 'Christopher J Pendleton'; Maozhong Zhou

		Recipients

		wnett@ptcusa.com; bclasie@partners.org; cpendleton@ptcusa.com; MaoZhong.Zhou@iba-group.com



Hi Bill,



 



I thought that the file I did sent was the updated file… but I was confused.



 



Please find the new interface attached.



 



The following calls have been modified :



 



/* Characteristics of the beam at nozzle exit */



struct ScanningControllerBeamData_SC {



   int elementId;         /* unit: - */



   float xDose;           /* unit: [C]  */



   float yDose;           /* unit: [C]  */



   float xPosition;       /* unit: [mm] */



   float yPosition;       /* unit: [mm] */



   float xWidth;          /* unit: [mm] */



   float yWidth;          /* unit: [mm] */



   float xChannels[32];   /* unit: [C]  */



   float yChannels[32];   /* unit: [C]  */



   int xValid;            /* xPosition and xWidth valid: 0=false, 1=true */



   int yValid;            /* yPosition and yWidth valid: 0=false, 1=true */



};



 



/* Characteristics of the beam at nozzle entrance (when available) */



struct ScanningControllerBeamDataAtNozzleEntrance_SC {



   int elementId;             /* unit: - */



   float padDoseTotal;        /* unit: [C]  */



   float padDoseCenter;       /* unit: [C]  */



   float padDoseQuadrant[4];  /* unit: [C]  */



   float padRatio;            /* unit: -    */



   float xDose;               /* unit: [C]  */



   float yDose;               /* unit: [C]  */



   float xPosition;           /* unit: [mm] */



   float yPosition;           /* unit: [mm] */



   float xWidth;              /* unit: [mm] */



   float yWidth;              /* unit: [mm] */



   float xChannels[12];       /* unit: [C]  */



   float yChannels[12];       /* unit: [C]  */



   int xValid;                /* xPosition and xWidth valid: 0=false, 1=true */



   int yValid;                /* yPosition and yWidth valid: 0=false, 1=true */



};



 



Could you confirm the planned delivery date for this release ?



 



Thank you,
Gabriel



 





  _____  


At IBA, our mission is to "Protect, Enhance and Save Lives.”
The contents of this e-mail message and any attachments are intended solely for the recipient (s) named above. This communication is intended to be and to remain confidential and may be protected by intellectual property rights. Any use of the information contained herein (including but not limited to, total or partial reproduction, communication or distribution of any form) by persons other than the designated recipient(s) is prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. E-mail transmission cannot be guaranteed to be secure or error-free. Ion Beam Applications does not accept liability for any such errors. Thank you for your cooperation.




ScanningController_v1_27.x

/*********************************************************

  Copyright (c) 2001-2008 by Ion Beam Applications S.A.

  All rights reserved



  Rue du cyclotron, 3

  B-1348 Louvain-la-Neuve

  Tel : +32.10.47.58.11



  History:



  1.0  10/03/2008 JFD Creation

  1.1  20/03/2008 JFD Simplify error codes

  1.3  21/03/2008 YCL Supressed  BeamLess Scanning

  1.4  26/03/2008 YCL Removed AbnormalBeamDetection

                      Added safestate and clear

  1.5  26/03/2008 YCL Removed AbnormalBeamDetection

                      Added safestate and clear

  1.6  01/04/2008 JFD Numbering of enum

                      comments clarification

  1.7  16/04/2008 JFD Added layer id in 'prepare' request.

  1.8  21/04/2008 JFD 'ClearSafetyStatus' into 'ResetSafety'.

                      Use of constants

  1.9  29/05/2008 JFD Removed duplicate 'isInFailure' and 'isSafe'.

  1.10 07/10/2008 RFL The changes are:

                      - Remove the INITIALIZING and ERROR state

                      - Split in two parts: common and pyramid specificities

                      - Add a new prepare call with layer data instead of file.

                      - Add two additional status: Operational and AbnormalBeamDetected.

  1.11 7/11/2008 YCL ? Added Diagnostic mode & Call for integration period in service mode

  1.12 20/11/2008 RFL Merge trajectory and scanning controller RPC interface. 

  1.13 21/11/2008 CJP(PTC) Changes are:

                  - Added SC_CTRL_RPC_PTC_STATE enum to reflect internal PTC SC state.

                  - Added SC_CTRL_RPC_PTC_STATE to ScanningControllerRpcGetFullA500State_out.

                  - Removed Prepare2, Prepare3 functions.

                  - Removed ScanningControllerRpcPrepareLayer_in2 struct

  1.14 24/11/2008 CJP(PTC) Added back scanningControllerGetLastSpotPosition function.

  1.15 20/02/2009 RFL Add again the "Initializing" state between "Finalizing" and "Idle" state. 

  1.16 09/03/2009 RFL The changes are:

                  - PR 19019: Information useful for beam tuning checks

                  - PR 20130: Error reporting enhancement

  1.17 12/03/2009 CJP

                  -Modified A500ControllerErrorType, A500ControllerThresholdType to reflect latest A500 enumerations.

                  -Removed 20000 element limit ScanningControllerPbsLayer                   

                  -Modified padDoseQuadrant to contain 4 elements.

  1.18 16/03/2009 RFL Add A500 prefix for the two fileds of A500ControllerErrorReport union (error correction). 

  1.19 11/05/2009 RFL Add services to control the offsets

  1.20 12/05/2009 CJP Added function to write calibration file

  1.21 13/05/2009 CBA Add getVersion function

  1.22 18/06/2009 RFL The changes are:

                  - modify the getVersion function to return a string instead of int

                  - Add functions to control the multi-plexing feature

  1.23 30/09/2009 CJP added new multiplexer, hvps short A500 error codes, and new A500 state for switching rooms

  1.24 23/04/2010 RFL Add the K factor for DCEU

  1.25 13/05/2010 CJP Add scanningControllerShutdown() command

  1.26 18/04/2011 KVE Added IC1 position and width thresholds to the element definitions.

  1.27 22/08/2011 KVE Added elementId/xValid/yValid parameters to the data returned by the getLastSpotData calls.



**********************************************************/



/* -------------------------------------------------------- */

/*        C O M M O N    P A R T                            */

/* -------------------------------------------------------- */



/*********************************************************

  Version: "1.25"

 **********************************************************/



/**

 * Unique id of a layer

 */

typedef unsigned int ScanningControllerLayerId;



/**

 * The functional state of the ScanningController.

 * See the ICD (MiD 16174) for the complete finite state machine specification.

 */

enum SC_CTRL_RPC_STATE {

  SC_CTRL_RPC_IDLE = 0,

  SC_CTRL_RPC_PREPARING_LAYER = 1,

  SC_CTRL_RPC_LAYER_PREPARED = 2,

  SC_CTRL_RPC_PERFORMING_LAYER = 3,

  SC_CTRL_RPC_FINALIZING_LAYER = 4,

  SC_CTRL_RPC_INITIALIZING = 5 

};



/**

 * The operational state of the ScanningController.

 */

enum SC_CTRL_RPC_OPERATIONAL_STATE {

  SC_CTRL_RPC_OPERATIONAL = 0,

  SC_CTRL_RPC_IN_FAILURE = 1

};



/**

 * The abnormal beam detected state of the ScanningController.

 */

enum SC_CTRL_RPC_ABNORMAL_BEAM_DETECTED_STATE {

  SC_CTRL_RPC_NO_ABNORMAL_BEAM_DETECTED = 0,

  SC_CTRL_RPC_ABNORMAL_BEAM_DETECTED = 1

};



/* ---- RPC 'Artefacts' ---- */



const SC_CTRL_MAX_CALLER_LENGTH = 100;



const SC_CTRL_MAX_LAYER_FILENAME_LENGTH = 1000;



struct ScanningControllerRpcDefault_in {

  char caller<SC_CTRL_MAX_CALLER_LENGTH>; /* 'Who' is calling */

};



const SC_CTRL_MAX_RPC_ERROR_MSG_LENGTH = 1000;



/**

 * Unique id of a layer

 */

typedef unsigned int PbsLayerId_SC;



/**

 * Element type.

 */

enum PBS_ELEMENT_TYPE_SC {

  PBS_ELEMENT_SLEW_SEGMENT_SC = 0,

  PBS_ELEMENT_DOSE_POINT_SC   = 1,

  PBS_ELEMENT_DOSE_SEGMENT_SC = 2

};



/**

 * Element of a layer.

 */

struct ScanningControllerPbsLayerElement_SC {

  PBS_ELEMENT_TYPE_SC type;  /* Type of element */

  

  /* ---- Setpoints ---- */

  float xCurrentSetpoint;     /* -10/+10V current setpoint on X */

  float yCurrentSetpoint;     /* -10/+10V current setpoint on Y */

  float targetCharge;         /* Desired charge on this element in C */

  float beamCurrentSetpoint; /* Desired 4-20 mA setpoint for beam current in A */



  /* ---- Safety Thresholds ---- */

  float maxDuration;  /* Maximum duration of element in ms */



  float minPrimaryCharge;   /* Minimum Charge expected on IC2 in C */

  float maxPrimaryCharge;   /* Maximum Charge expected on IC2 in C */

  float minSecondaryCharge; /* Minimum Charge expected on IC3 in C */

  float maxSecondaryCharge; /* Maximum Charge expected on IC3 in C */

  float minTernaryCharge;   /* Minimum Charge expected on IC3 quality channels in C */

  float maxTernaryCharge;   /* Maximum Charge expected on IC3 quality channels in C */



  float xMinPrimaryCurrentFeedback; /* -10/+10V minimum primary feedback current on X */

  float yMinPrimaryCurrentFeedback; /* -10/+10V minimum primary feedback current on Y */

  float xMaxPrimaryCurrentFeedback; /* -10/+10V maximum primary feedback current on X */

  float yMaxPrimaryCurrentFeedback; /* -10/+10V maximum primary feedback current on Y */

  float xMinPrimaryVoltageFeedback; /* -10/+10V minimum primary feedback voltage on X */

  float yMinPrimaryVoltageFeedback; /* -10/+10V minimum primary feedback voltage on Y */

  float xMaxPrimaryVoltageFeedback; /* -10/+10V maximum primary feedback voltage on X */

  float yMaxPrimaryVoltageFeedback; /* -10/+10V maximum primary feedback voltage on Y */



  float xMinSecondaryCurrentFeedback; /* -10/+10V minimum secondary feedback current on X */

  float yMinSecondaryCurrentFeedback; /* -10/+10V minimum secondary feedback current on Y */

  float xMaxSecondaryCurrentFeedback; /* -10/+10V maximum secondary feedback current on X */

  float yMaxSecondaryCurrentFeedback; /* -10/+10V maximum secondary feedback current on Y */

  float xMinSecondaryVoltageFeedback; /* -10/+10V minimum secondary feedback voltage on X */

  float yMinSecondaryVoltageFeedback; /* -10/+10V minimum secondary feedback voltage on Y */

  float xMaxSecondaryVoltageFeedback; /* -10/+10V maximum secondary feedback voltage on X */

  float yMaxSecondaryVoltageFeedback; /* -10/+10V maximum secondary feedback voltage on Y */



  float xMinField; /* -10/+10V minimum field feedback in X */

  float yMinField; /* -10/+10V minimum field feedback in Y */

  float xMaxField; /* -10/+10V maximum field feedback in X */

  float yMaxField; /* -10/+10V maximum field feedback in Y */



  float minPrimaryDoseRate;    /* Minimum dose rate on IC2 in A */

  float maxPrimaryDoseRate;    /* Maximum dose rate on IC2 in A */

  float minSecondaryDoseRate;  /* Minimum dose rate on IC3 in A */

  float maxSecondaryDoseRate;  /* Maximum dose rate on IC3 in A */

  float minTernaryDoseRate;    /* Minimum dose rate on IC3 quality channels in A */

  float maxTernaryDoseRate;    /* Maximum dose rate on IC3 quality channels in A */



  float minCycloBeam; /* -10/+10V minimum ISEU - Cyclotron feedback */

  float maxCycloBeam; /* -10/+10V Maximum ISEU - Cyclotron feedback */



  float xMinBeamWidth; /* Minimum beam size on X in mm (0-200) */

  float xMaxBeamWidth; /* Maximum beam size on X in mm (0-200) */

  float yMinBeamWidth; /* Minimum beam size on Y in mm (0-200) */

  float yMaxBeamWidth; /* Maximum beam size on Y in mm (0-200) */



  float xPositionLow;  /* Lowest acceptable position on X axis in mm (-200/+200) */

  float yPositionLow;  /* Lowest acceptable position on Y axis in mm (-150/+150) */

  float xPositionHigh; /* Highest acceptable position on X axis in mm (-200/+200) */

  float yPositionHigh; /* Highest acceptable position on Y axis in mm (-150/+150) */



  float xMinNozzleEntrancePositionThreshold; /* Minimum threshold for the IC1 position on the X axis in mm. */

  float xMaxNozzleEntrancePositionThreshold; /* Maximum threshold for the IC1 position on the X axis in mm. */

  float yMinNozzleEntrancePositionThreshold; /* Minimum threshold for the IC1 position on the Y axis in mm. */

  float yMaxNozzleEntrancePositionThreshold; /* Maximum threshold for the IC1 position on the Y axis in mm. */



  float xMinNozzleEntranceWidthThreshold; /* Minimum threshold for the IC1 width on the X axis in mm. */

  float xMaxNozzleEntranceWidthThreshold; /* Maximum threshold for the IC1 width on the X axis in mm. */

  float yMinNozzleEntranceWidthThreshold; /* Minimum threshold for the IC1 width on the Y axis in mm. */

  float yMaxNozzleEntranceWidthThreshold; /* Maximum threshold for the IC1 width on the Y axis in mm. */

};



/**

 * Specification of a complete layer.

 */

struct ScanningControllerPbsLayer {

  PbsLayerId_SC id;      /* Unique id of the layer */

  double range;       /* Range (in g/cm2) of the layer */

  double totalCharge; /* Total charge (in C) to be deposited on this layer */

  int diagnosticMode; /* 1 -> no check performed on trajectory & 0 -> normal trajectory */

  double kFactor;

  ScanningControllerPbsLayerElement_SC elements<>;

};



struct ScanningControllerRpcPrepareLayer_in {

  char caller<SC_CTRL_MAX_CALLER_LENGTH>; /* 'Who' is calling */

  ScanningControllerPbsLayer layer;

};



struct ScanningControllerRpcPrepareLayerWithFile_in {

  char caller<SC_CTRL_MAX_CALLER_LENGTH>; /* 'Who' is calling */

  /**

   * The name of the file containing the layer description.

   */

  char filename<SC_CTRL_MAX_LAYER_FILENAME_LENGTH>;

};



/**

 * Status returned by all RPC calls.

 */

struct ScanningControllerRpcStatus {

  char success; /* 'Y': success, 'N': failure */

  char message<SC_CTRL_MAX_RPC_ERROR_MSG_LENGTH>; /* Details the problem in case of error */

};



struct ScanningControllerRpcGetState_out {

  ScanningControllerRpcStatus rpcStatus;

  int beamlineSelected;

  SC_CTRL_RPC_STATE functionalState;

  SC_CTRL_RPC_OPERATIONAL_STATE operationalState;

  SC_CTRL_RPC_ABNORMAL_BEAM_DETECTED_STATE abnormalBeamDetectedState;

};



struct ScanningControllerBeamPosition {

   float x;

   float y;

};



const SC_CTRL_MAX_FAILURE_CAUSE_LENGTH = 1000;



/**

 * Primary errors returned by the A500 controller software 

 */ 

enum A500ControllerErrorType

{

  SC_CTRL_RPC_A500_ERROR_TYPE_NONE = 0,	                               /* No error */

  SC_CTRL_RPC_A500_BEAM_ON_IN_ERROR_THRESHOLD = 1,                     /* Beam is on according to threshold */

  SC_CTRL_RPC_A500_BEAM_ON_IN_ERROR_OVERRANGE = 2,                     /* Beam is on according to overrange error */

  SC_CTRL_RPC_A500_BEAM_ON_IN_ERROR_F100_GATE = 3,                     /* F100 beam enable gate stuck on */

  SC_CTRL_RPC_A500_HARDWARE = 4,                                       /* Hardware failure or message error detected */

  SC_CTRL_RPC_A500_MANUAL_ABORT = 5,                                   /* Manual abort requested by client */

  SC_CTRL_RPC_A500_MAP_CHECKSUM_ERROR = 6,                             /* Error in map checksum */

  SC_CTRL_RPC_A500_MAP_ILLEGAL_SUBMAP_TYPE = 7,                        /* Downloaded map has unexpected element type */

  SC_CTRL_RPC_A500_MAP_MEMORY_ERROR = 8,                               /* A memory error occurred while downloading map */

  SC_CTRL_RPC_A500_MAP_SUBMAP_DISAGREEMENT = 9,                        /* Downloaded map has unexpected element count */

  SC_CTRL_RPC_A500_SYNCHRONIZATION_I3200 = 10,                         /* Incorrect time-slice received from SGCU */

  SC_CTRL_RPC_A500_SYNCHRONIZATION_SGCU_TIMEOUT = 11,                  /* Time-out synchronizing with SGCU */

  SC_CTRL_RPC_A500_SYNCHRONIZATION_SGCU_WRONG_SLICE = 12,              /* Incorrect time-slice received from SGCU */

  SC_CTRL_RPC_A500_SYNCHRONIZATION_TIME_SLICE = 13,                    /* Time-out synchronizing with time slice */

  SC_CTRL_RPC_A500_THRESHOLD_COMPARISON = 14,                          /* Threshold error due comparison violation */   

  SC_CTRL_RPC_A500_THRESHOLD_OVER_RANGE = 15,                          /* Threshold error due to over range */

  SC_CTRL_RPC_A500_TIMEOUT_ENABLING_BEAM = 16,                         /* Timeout trying to enable beam */

  SC_CTRL_RPC_A500_TIMEOUT_READY_STATE = 17,                           /* Timeout while waiting in ready state */

  SC_CTRL_RPC_A500_TSS_ENABLE = 18,                                    /* TSS enable and disable disagree */

  SC_CTRL_RPC_A500_WATCH_DOG = 19,                                      /* A500 interlock board failure */

  SC_CTRL_RPC_A500_MULTIPLEXER = 20,										/* A500 multiplexer failure */

  SC_CTRL_RPC_A500_HV_SHORT_DETECTED = 21						/* HVPS short detected */

};



/**

 * Thresholds monitor by A500 controllers. 

 */

enum A500ControllerThresholdType {

  SC_CTRL_RPC_THRESHOLD_NONE = 0,                                      /* Threshold not defined */  

  SC_CTRL_RPC_X_CURRENT_PRIM_FB = 1,                                   /* Primary X SMPS current */

  SC_CTRL_RPC_X_VOLT_PRIM_FB = 2,                                      /* Primary X SMPS voltage */

  SC_CTRL_RPC_X_CURRENT_SEC_FB = 3,                                    /* Secondary X SMPS current */

  SC_CTRL_RPC_X_VOLT_SEC_FB = 4,                                       /* Secondary X SMPS voltage */

  SC_CTRL_RPC_Y_CURRENT_PRIM_FB = 5,                                   /* Primary Y SMPS current */

  SC_CTRL_RPC_Y_VOLT_PRIM_FB = 6,                                      /* Primary Y SMPS voltage */

  SC_CTRL_RPC_Y_CURRENT_SEC_FB = 7,                                    /* Secondary Y SMPS current */

  SC_CTRL_RPC_Y_VOLT_SEC_FB = 8,                                       /* Secondary Y SMPS voltage */

  SC_CTRL_RPC_X_FIELD = 9,                                             /* X field */

  SC_CTRL_RPC_Y_FIELD = 10,                                            /* Y field */

  SC_CTRL_RPC_BEAM_CURRENT_FB = 11,                                    /* ISEU beam current */

  SC_CTRL_RPC_MAX_CHARGE_PRIM = 12,                                    /* Primary charge maximum */

  SC_CTRL_RPC_MIN_CHARGE_PRIM = 13,                                    /* Primary charge minimum */

  SC_CTRL_RPC_DOSE_RATE_PRIM = 14,                                     /* Primary dose rate */

  SC_CTRL_RPC_MAX_CHARGE_SEC = 15,                                     /* Secondary charge maximum */

  SC_CTRL_RPC_MIN_CHARGE_SEC = 16,                                     /* Secondary charge minimum */

  SC_CTRL_RPC_DOSE_RATE_SEC = 17,                                      /* Secondary dose rate */

  SC_CTRL_RPC_MAX_CHARGE_TER = 18,                                     /* Tertiary charge maximum */

  SC_CTRL_RPC_MIN_CHARGE_TER = 19,                                     /* Tertiary charge minimum */

  SC_CTRL_RPC_DOSE_RATE_TER = 20,                                      /* Tertiary dose rate */

  SC_CTRL_RPC_X_POS = 21,                                              /* X position */

  SC_CTRL_RPC_X_WIDTH = 22,                                            /* X width */

  SC_CTRL_RPC_Y_POS = 23,                                              /* X position */

  SC_CTRL_RPC_Y_WIDTH = 24,                                            /* Y width */

  SC_CTRL_RPC_THRESHOLD_COUNT = 25                                     /* Count of thresholds */

};



/**

 * Contains information regarding each A500 controller error that can occur while scanning.

 */

struct A500ControllerScanErrorReport {

  unsigned int timeSlice;                                              /* Time slice when the error occurred */

  unsigned int mapIndex;                                               /* Map element when the error occurred */

  A500ControllerErrorType error;                                       /* Type of error */

  A500ControllerThresholdType thresholdType;                           /* Applicable threshold type */

  float data;                                                          /* Violating parameter [unit: depend on the thresholdType] */

  float thresholdLow;                                                  /* Applicable low threshold [unit: depend on the thresholdType] */

  float thresholdHigh;                                                 /* Applicable high threshold [unit: depend on the thresholdType] */

};



/**

 * Contains information regarding each A500 controller error that can occur outside of a scan.

 */

struct A500ControllerNonScanErrorReport {

  A500ControllerErrorType error;                                       /* Type of error */

  float data;                                                          /* Violating parameter [unit: depend on the thresholdType] */

};



/**

 * The different kind of record.

 */

enum A500ControllerScanState {

    SC_CTRL_RPC_SCAN_STATE = 0,

    SC_CTRL_RPC_NON_SCAN_STATE = 1

};



union A500ControllerErrorReport switch (A500ControllerScanState scanState) {

  case SC_CTRL_RPC_SCAN_STATE:

    A500ControllerScanErrorReport scanErrorReport;        /* Errors during scan state */

  case SC_CTRL_RPC_NON_SCAN_STATE:

    A500ControllerNonScanErrorReport nonScanErrorReport;  /* Errors during non scan state */

  default:

    void;

};



/**

 * Primary errors returned by the Gateway Server software 

 */ 

enum ScanningControllerErrorType {

  SC_CTRL_RPC_ERROR_TYPE_NONE = 0,                      /* No error */

  SC_CTRL_RPC_A500_COMMUNICATION_TIMEOUT = 1,           /* A500 communications errors */

  SC_CTRL_RPC_A500_NON_SUCCESS_ERROR_RETURN_CODE = 2,   /* A500 non success error code */

  SC_CTRL_RPC_A500_UNEXPECTED_STATE = 3,                /* A500 unexpected state encountered */

  SC_CTRL_RPC_MAP_CAN_NOT_OPEN_FILE = 4,                /* Cannot open map file */

  SC_CTRL_RPC_MAP_INVALID_FILE_FORMAT = 5,              /* Invalid map file format */

  SC_CTRL_RPC_MAP_HEADER_INCOMPLETE = 6,                /* Incomplete map header */

  SC_CTRL_RPC_MAP_SUBMAP_DISAGREEMENT = 7,              /* Downloaded map has unexpected element count */

  SC_CTRL_RPC_PBS_COMMUNICATION_TIMEOUT = 8,            /* PBS communications error */

  SC_CTRL_RPC_PBS_NON_SUCCESS_ERROR_RETURN_CODE =9      /* PBS non success error code */

};



enum A500ControllerType {

  SC_CTRL_RPC_SGCU = 0,

  SC_CTRL_RPC_RCU  = 1,

  SC_CTRL_RPC_FCU  = 2,

  SC_CTRL_RPC_NECU = 3

};



/**

 * Contains information regarding each error.

 */

struct ScanningControllerErrorReport

{

   ScanningControllerErrorType error;        /* Type of error */

   A500ControllerType controller;            /* Offending controller, if applicable */

   int returnCode;                           /* Return code of error, if applicable */

};



struct ScanningControllerRpcGetFailureCause_out {

  ScanningControllerRpcStatus rpcStatus;

  char failureCause<SC_CTRL_MAX_FAILURE_CAUSE_LENGTH>; /* Only filled if in failure */

  ScanningControllerErrorReport gatewayErrorReport;

  A500ControllerErrorReport sgcuErrorReport; 

  A500ControllerErrorReport rcuErrorReport;

  A500ControllerErrorReport fcuErrorReport;

  A500ControllerErrorReport necuErrorReport;

};



/* Characteristics of the beam at nozzle exit */

struct ScanningControllerBeamData_SC {

   int elementId;         /* unit: - */

   float xDose;           /* unit: [C]  */

   float yDose;           /* unit: [C]  */

   float xPosition;       /* unit: [mm] */

   float yPosition;       /* unit: [mm] */

   float xWidth;          /* unit: [mm] */

   float yWidth;          /* unit: [mm] */

   float xChannels[32];   /* unit: [C]  */

   float yChannels[32];   /* unit: [C]  */

   int xValid;            /* xPosition and xWidth valid: 0=false, 1=true */

   int yValid;            /* yPosition and yWidth valid: 0=false, 1=true */

};



/* Characteristics of the beam at nozzle entrance (when available) */

struct ScanningControllerBeamDataAtNozzleEntrance_SC {

   int elementId;             /* unit: - */

   float padDoseTotal;        /* unit: [C]  */

   float padDoseCenter;       /* unit: [C]  */

   float padDoseQuadrant[4];  /* unit: [C]  */

   float padRatio;            /* unit: -    */

   float xDose;               /* unit: [C]  */

   float yDose;               /* unit: [C]  */

   float xPosition;           /* unit: [mm] */

   float yPosition;           /* unit: [mm] */

   float xWidth;              /* unit: [mm] */

   float yWidth;              /* unit: [mm] */

   float xChannels[12];       /* unit: [C]  */

   float yChannels[12];       /* unit: [C]  */

   int xValid;                /* xPosition and xWidth valid: 0=false, 1=true */

   int yValid;                /* yPosition and yWidth valid: 0=false, 1=true */

};



/**

 * Action ids for the write/clear offsets service.

 */

enum SC_CTRL_RPC_WRITE_OFFSET_ACTIONS {

  SC_CTRL_RPC_WRITE_FCU_OFFSETS = 0,

  SC_CTRL_RPC_WRITE_NECU_OFFSETS = 1,

  SC_CTRL_RPC_WRITE_SGCU_RCU_OFFSETS = 2,

  SC_CTRL_RPC_WRITE_ALL_OFFSETS = 3,

  SC_CTRL_RPC_CLEAR_FCU_OFFSETS = 4,

  SC_CTRL_RPC_CLEAR_NECU_OFFSETS = 5,

  SC_CTRL_RPC_CLEAR_SGCU_RCU_OFFSETS = 6,

  SC_CTRL_RPC_CLEAR_ALL_OFFSETS = 7

};



/**

 * Offsets of the FCU sub-system.

 */

struct ScanningControllerFcuOffsets {

  float xChannels[32];       /* unit: [C]  */

  float yChannels[32];       /* unit: [C]  */

};



struct ScanningControllerRpcFcuOffsets_out {

  ScanningControllerRpcStatus rpcStatus;

  ScanningControllerFcuOffsets fcuOffsets;

};



/**

 * Offsets of the NECU sub-system.

 */

struct ScanningControllerNecuOffsets {

  float padCenter;           /* unit: [C]  */

  float padQuadrant[4];      /* unit: [C]  */

  float xChannels[12];       /* unit: [C]  */

  float yChannels[12];       /* unit: [C]  */

};



struct ScanningControllerRpcNecuOffsets_out {

  ScanningControllerRpcStatus rpcStatus;

  ScanningControllerNecuOffsets necuOffsets;

};



/**

 * Offsets of the SGCU / RCU sub-systems.

 */

struct ScanningControllerSgcuRcuOffsets {

  float sgcuOffset;          /* unit: [C]  */

  float rcuOffset;           /* unit: [C]  */

};



struct ScanningControllerRpcSgcuRcuOffsets_out {

  ScanningControllerRpcStatus rpcStatus;

  ScanningControllerSgcuRcuOffsets sgcuRcuOffsets;

};



/* -------------------------------------------------------- */

/*   P Y R A M I D      S P E C I F I C I T I E S           */

/* -------------------------------------------------------- */



/**

 * The internal PTC states of the ScanningController.

 */

enum SC_CTRL_RPC_PTC_STATE {

    SC_CTRL_RPC_PTC_INITIALIZING = 0,

    SC_CTRL_RPC_PTC_IDLE = 1,

    SC_CTRL_RPC_PTC_PREPARING_LAYER = 2,

    SC_CTRL_RPC_PTC_LAYER_PREPARED = 3,

    SC_CTRL_RPC_PTC_PERFORMING_LAYER = 4,

    SC_CTRL_RPC_PTC_FINALIZING_LAYER = 5,

    SC_CTRL_RPC_PTC_ERROR = 6

};



/**

* The state of the individual A500

*/

enum SC_CTRL_RPC_A500_STATE {

  Initializing = 0,

  Idle = 1,

  LoadingTrajectory = 2,

  trajectoryAvailable = 3,

  EnablingBeam = 4,

  Ready = 5,

  Scanning = 6,

  Stopping = 7,

  ScanDone = 8,

  RawUpdate = 9,

  Error = 10,

  RoomSwitch = 11,

  NotActive = 253,

  Spawning = 254,

  CommsError = 255

};



struct ScanningControllerRpcGetFullA500State_out {

  ScanningControllerRpcStatus rpcStatus;

  SC_CTRL_RPC_PTC_STATE state;

  SC_CTRL_RPC_A500_STATE sgcuState;

  SC_CTRL_RPC_A500_STATE rcuState;

  SC_CTRL_RPC_A500_STATE fcuState;

  SC_CTRL_RPC_A500_STATE necuState;

};



/* ---- RPC Interface ---- */



program RPC_PROGRAM {



  version RPC_VERSION {



    /* -------------------------------------------------------- */

    /*          C O M M O N     P A R T                         */

    /* -------------------------------------------------------- */



    /**

     * Requests the ScanningController to prepare the equipments based on the layer parameters.

     *

     * Only accepted in IDLE state.

     *

     * @param layer data.

     */

    ScanningControllerRpcStatus scanningControllerRpcPrepare(ScanningControllerRpcPrepareLayer_in ) = 1;



    /**

     * Requests the ScanningController to read a file containing a layer

     * specification (XDR version), and prepare for performing it.

     *

     * Only accepted in IDLE state.

     *

     * @param filename name of the file

     */

    ScanningControllerRpcStatus scanningControllerRpcPrepareWithFile(ScanningControllerRpcPrepareLayerWithFile_in ) = 2;



    /**

     * Requests the ScanningController to start scanning.

     *

     * Only accepted in LAYER_PREPARED state. 

     */

    ScanningControllerRpcStatus scanningControllerRpcStart(ScanningControllerRpcDefault_in ) = 3;



    /**

     * Requests the ScanningController to cancel current layer.

     *

     * Only accepted in LAYER_PREPARED and PERFORMING_LAYER state. 

     */

    ScanningControllerRpcStatus scanningControllerRpcCancel(ScanningControllerRpcDefault_in ) = 4;



    /**

     * Returns the current state and safety status of the ScanningController.

     *

     * @return current functional state, operational state and abnormalBeamDetected state.

     */

    ScanningControllerRpcGetState_out scanningControllerRpcGetState(void) = 5;



    /**

     * If any failure occurred, returns the cause.

     *

     * @return failure cause. 

     */

    ScanningControllerRpcGetFailureCause_out scanningControllerRpcGetFailureCause(void) = 6;



    /**

     * Resets the operational state. The operational status is cleared (i.e. force it to 'Operational'), and

     * checks are reset.

     *

     * Only accepted in IDLE state. 

     */

    ScanningControllerRpcStatus scanningControllerClearOperationalState(ScanningControllerRpcDefault_in ) = 7;



    /**

     * Resets the abnormal beam detected state.

     *

     * Only accepted in IDLE state. 

     */

    ScanningControllerRpcStatus scanningControllerClearAbnormalBeamDetectedState(ScanningControllerRpcDefault_in ) = 8;



    /**

     * Set the integration period when not scanning (in seconds between 0.1 and 1 second)

     */

    ScanningControllerRpcStatus scanningControllerSetIntegrationPeriod(float ) = 9;



    /**

     * Get the average position of the last spot submap.

     *  

     */

    ScanningControllerBeamPosition scanningControllerGetLastSpotPosition(void) = 10;



    /**

     * Get data from the last spot.

     * Precondition: Scanning Controller functional state == SC_CTRL_RPC_IDLE

     */

    ScanningControllerBeamData_SC scanningControllerGetLastElementSpotData(void) = 11;



    /**

     * Get data from the last spot at nozzle entrance.

     * Precondition: Scanning Controller functional state == SC_CTRL_RPC_IDLE

     */

    ScanningControllerBeamDataAtNozzleEntrance_SC scanningControllerGetLastSpotDataAtNozzleEntrance(void) = 12;



    /**

     * Request to write or clear offsets of a sub-system or the complete system.

     */

    ScanningControllerRpcStatus scanningControllerWriteOffsets(SC_CTRL_RPC_WRITE_OFFSET_ACTIONS ) = 13;



    /**

     * Read the offsets of the FCU sub-system.

     */

    ScanningControllerRpcFcuOffsets_out scanningControllerReadFcuOffsets(void) = 14;



    /**

     * Read the offsets of the NECU sub-system.

     */

    ScanningControllerRpcNecuOffsets_out scanningControllerReadNecuOffsets(void) = 15;



    /**

     * Read the offsets of the SGCU / RCU sub-system.

     */

    ScanningControllerRpcSgcuRcuOffsets_out scanningControllerReadSgcuRcuOffsets(void) = 16;

    

    /**

     * Request to write device calibration file

     */

    ScanningControllerRpcStatus scanningControllerWriteCalibrationFile(void) = 17;



    /**

     * Request to select a beam line (scanning controller multiplexor)

     * Remark: we can retrieve the beamline selected via scanningControllerRpcGetState method.

     * Precondition: Scanning Controller functional state == SC_CTRL_RPC_IDLE

     */

    ScanningControllerRpcStatus scanningControllerSelectBeamline(int) = 18;

    

    /**

     * Shut down SC process

     */

    ScanningControllerRpcStatus scanningControllerShutdown(void) = 19;    



    /**

     * Return the current scanning controller interface version.

     */

    string getVersion(void) = 50;



    /* -------------------------------------------------------- */

    /*  P Y R A M I D      S P E C I F I C I T I E S            */

    /* -------------------------------------------------------- */



    /* Start the function id at 100 */



    /**

     * Returns the current state and safety status of the ScanningController.

     *

     * @return current state and safety status.

     */

    ScanningControllerRpcGetFullA500State_out scanningControllerRpcGetFullA500State(void) = 100;



   

  } = 1;



} = 55555555; 







