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PRS20404 – Control of multiplexer board.
1 New Versions

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

	Scanning Controller Gateway Server
	PC
	
	3.8d

	SGCU controller
	A500
	
	1.25

	RCU controller
	A500
	
	2.16

	FCU controller
	A500
	
	3.35

	NECU
	A500
	
	4.08

	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
	
	


1.1 Requirements

The multiplexer board allows multiple treatment rooms to be switched into the main controller. Each treatment room has the following devices that must be multiplexed to the main controller:

	Device
	Target Controller

	F100 for IC2
	SGCU

	F100 for IC3
	RCU

	I3200 for IC2
	FCU

	I3200 for IC3
	FCU

	I3200 for IC1
	NECU

	H10 for X axis
	RCU

	H10 for Y axis
	RCU

	M10C gate 
	SGCU

	I3200 synchronization
	SGCU


The system must support a host level command to select a treatment room. A safety mechanism must be in place to insure that the desired room is actually under control.

1.2 Design

1.2.1 Setup

A new initialization parameter “rooms multiplexer=” is added to the <sc_setup.xml> setup file to specify the existence of the multiplexer:

<rooms multiplexer="true" >
Each room is specified by a node in the setup file named <room>, where the room number and directory to store room-specific files is entered:

<room name="room1" number="1" filedirectory="/home/pyramid/gateway/Room1/" >

As rooms are changed, the room’s specific device information is loaded to the controllers. The room directories are used to save the following files:
sc_calibration.bin

// Calibration data

fcu_i3200_offsets.bin
// I3200 offsets for FCU

necu_i3200_offsets.bin
// I3200 offsets for NECU

f100_offsets.bin

// F100 offsets for SGCU/RCU 

sc_state


// Used internally by SC

Parameters that are room specific are now specified under to <room> node as follows:

    <room name="room1" number="1" filedirectory="/home/pyramid/gateway/Room1/" >

      <mapExecution >

        <timeSliceDuration value="250" />

        <spotWaitAfterIrradiationTime value="1" />

        <collectionTimeAfterScanStops value="1" />

        <timeDrivenDosimetry value="0" />

      </mapExecution>

      <beamDetection>

        <sgcuRcuHvCommand value="40" />

        <necuHvCommand value="0" />

        <sgcuMaxDoseRate value="5e-7" />

        <rcuMaxDoseRate value="5e-7" />

        <sgcuBeamOffDoseRate value="1e-5" />

        <rcuBeamOffDoseRate value="1e-5" />

        <fcuBeamOffDoseRate value="3.3e-5" />

        <necuBeamOffDoseRate value="3.3e-5" />

        <beamOffDoseRateCount value="5" />

        <beamAbsenceDetectionLevel value="5e-9" />

        <beamAbsenceDetectionTimeoutUp value="0" />

        <beamAbsenceDetectionTimeoutDown value="0" />

        <dceuDosePacket value="5e-12" />

      </beamDetection>

      <positionWidthAlgorithm>

        <fcuMmPerStripGain value="1" />

        <fcuMmPerStripOffset value="0" />

        <fcuStripCount value="32" />

        <fcuNecuIntegrationTime value="160" />

        <fcuPeakWidth value="8" />

        <fcuPeakThreshold_I value="0" />

        <fcuPeakThreshold_Q value="0" />

        <necuStripPositionX >

          <channel1 value="1" />

          <channel2 value="2" />

          <channel3 value="3" />

          <channel4 value="4" />

          <channel5 value="5" />

          <channel6 value="6" />

          <channel7 value="7" />

          <channel8 value="8" />

          <channel9 value="9" />

          <channel10 value="10" />

          <channel11 value="11" />

          <channel12 value="12" />

        </necuStripPositionX>

        <necuStripPositionY >

          <channel1 value="13" />

          <channel2 value="14" />

          <channel3 value="15" />

          <channel4 value="16" />

          <channel5 value="17" />

          <channel6 value="18" />

          <channel7 value="19" />

          <channel8 value="20" />

          <channel9 value="21" />

          <channel10 value="22" />

          <channel11 value="23" />

          <channel12 value="24" />

        </necuStripPositionY>

        <necuPeakWidth value="15" />

        <necuPeakThreshold_I value="0" />

        <necuPeakThreshold_Q value="0" />

      </positionWidthAlgorithm>

      <beamTuning>

        <tuningIntegrationTime value="0.01" />

      </beamTuning>

    </room>

Non room-specific parameters are shown as follows:

  <loopcontrollers asynchUpdateRate="10" maxUploadPacketSize="1400" dbpacketrate="1" > 

    <!-- To deactivate an A500, comment out the line like this -->

    <loopcontroller type="IBA_SGCUController" name="SGCU_1" ip="10.0.1.9" port="100" dataframeport="11111" buffersize="10000000" timeout="200" />

    <loopcontroller type="IBA_RCUController" name="RCU_1" ip="10.0.1.10" port="100" dataframeport="11112" buffersize="10000000" timeout="200" />

    <loopcontroller type="IBA_FCUController" name="FCU_1" ip="10.0.1.11" port="100" dataframeport="11113" buffersize="10000000" timeout="200" /> 

    <loopcontroller type="IBA_NECUController" name="NECU_1" ip="10.0.1.12" port="100" dataframeport="11114" buffersize="5000000" timeout="200" />

  </loopcontrollers>

  <pbsdatarecorder ip="10.0.1.5" />

  <systemparameters>

  
<sgcuRcuBeamAbsenceDetection value="0" />

    <readyStateTimeout value="0" />

    <beamEnabledTimeout value="3" />

    <calibrationTolerancePercentage value="4" />

    <sgcuRcuf100OffsetLimit value="5" />

    <fcuI3200OffsetLimit value="6" />

    <necuI3200OffsetLimit value="7" />

    <hVReadbackPercentTolerance value="58" />

  </systemparameters>


<psicompatibility>



<version>


    <devicetype board="SGCU" boardType="208">


      <compatible>


        <device>1.26</device>


        <fpga>2.7.42</fpga>


      </compatible>


    </devicetype>     


    <devicetype board="RCU" boardType="209">


      <compatible>


        <device>2.17</device>


        <fpga>2.7.42</fpga>


      </compatible>


    </devicetype> 


    <devicetype board="FCU" boardType="210">


      <compatible>


        <device>3.36</device>


        <fpga>2.7.42</fpga>


      </compatible>


    </devicetype>


    <devicetype board="NECU" boardType="211">


      <compatible>


        <device>4.9</device>


        <fpga>2.7.42</fpga>


      </compatible>


    </devicetype>    


    <devicetype board="I3200" boardType="5">


      <compatible>


        <device>4.0G</device>


        <fpga>5.3.19</fpga>


      </compatible>    


      </devicetype>



<devicetype board="F100" boardType="6">


    <compatible>


      <device>4.1C</device>


      <fpga>6.2.14</fpga>


    </compatible>    



</devicetype>


    <devicetype board="M10B" boardType="8">


      <compatible>


        <device>4.0C</device>


        <fpga>8.1.25</fpga>


      </compatible>


      <compatible>


        <device>4.0C</device>


        <fpga>8.1.26</fpga> 


      </compatible>


    </devicetype>


        <devicetype board="M10C" boardType="211">


      <compatible>


        <device>4.0C</device>


        <fpga>8.1.26</fpga>


      </compatible>


      <compatible>


        <device>4.0C</device>


        <fpga>8.1.26</fpga>


      </compatible>


    </devicetype>


    <devicetype board="H10" boardType="13">


      <compatible>


        <device>4.0C</device>


        <fpga>13.0.1</fpga>


      </compatible>


    </devicetype>



</version>


</psicompatibility>

Note that the previous files system.xml, sc_setup.ini, and version.xml have all been rolled into the sc_setup.xml file.

The complete list of parameters will be described separately in an updated user manual.

1.2.2 RPC Interface

Version 1.23 of the SC RPC interface provides for multiplexer support.
1.2.3 Device Addressing

The address switches for devices in a room will be set to the room number, so room one will have the addresses of all devices set to 1, room two will have all addresses at 2, and so forth. The non-multiplexed devices will continue to use the same addressing scheme as before.
Existing installations with one room will have <rooms multiplexer="false" >. Addresses for devices in this single room must all be set to 1.

1.2.4 Room Selection

The M10C selects the optical multiplexor room address via three digital outputs. Three separate digital inputs are returned by the multiplexor board indicating the actual room selected by the multiplexor.

All four controllers are commanded to the new room number as requested by the RPC command. This command can be issued only in the Idle or Error states.

The server will implement a new command that will be sent to each controller

_CMD_SetRoom = 0x12

with an uint32 argument containing the room number, 1-6.

In response to this command the SGCU will transition to the Initializing state and wait for the readback room number to match the command before transitioning to the Idle state. If the readback room does not appear after one second, then the SGCU controller enters the error state. The RCU, FCU, and NECU controllers also transition to the initializing state, but do not check the input. The controllers will not communicate with devices while the change-over is occurring to avoid garbled messages,

1.2.5 Controller State Machine

A new _RoomSwitch state has been added to each of the four controllers. This state is entered after the Initializing state prior to entering the idle state. In this state the multiplexer is switched to the proper room, and a check that all expected devices are working properly is made.
1.2.6 Room Monitoring

The M10C on the SGCU will constantly monitor the input room address from the multiplexor board. In all states except Initializing and Error, if the value read back does not match the commanded room, then the SGCU shall transition to the Error state reporting a new ControllerErrorType named _InvalidRoom.

1.2.7 Safety

The following safety measures exist with this design:
· The multiplexor board reports the room number that it thinks is selected. If the SGCU controller’s room assignment does not match this reported number, then the device goes into the error state.

· The addresses for each room are unique. If an incorrect room is selected, the system should time out as it tries to communicate with devices at the wrong address.

· The calibration data for each device is separately tracked by room. Even if the device was communicating improperly at the wrong address, the system would never come out of the initializing state since the calibration check would fail.
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