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1. Introduction
 Positioner Control Software (PCS) is responsible for moving Cobra positioners to requested target   positions. 
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2. Hardware Requirements
A. Positioner Control Software (PCS) shall use standalone PC hardware with internal hardware interface capable of supporting NVIDIA GPU boards.

B. PCS PC shall provide latest NVIDIA GPU board with floating point processing capability. (Gforce 590 ,  or better).


C. PCS PC shall provide support for at least four 1Gbit Ethernet ports.


D: PCS PC shall provide remote On/Off capability.


E. PCS PC shall provide capability for RAID hardware.

3. Operating System Requirements

A. PCS operating system shall provide support for NVIDIA GPU hardware. 

B. PCS operating system shall provide real-time thread support.

C. PCS operating system shall provide RAID file system capability.


D: PCS operating system shall provide remote On/Off capability.


E. PCS operating system shall support SOSS and Database client software.
4. Start Up Requirements

A. Operating system and Positioner Control Software (PCS) should be up and running within 120 seconds.

5. Operation Requirements

A. PCS shall provide Command Processor for receiving/decoding and executing commands 

received from PFI and other sources. Commands would be defined in Interface Control documents.

B. PCS shall provide internal Database for local data storage. 


C. PCS shall provide logging capability.

D. PCS shall provide low rate interface to Database for external logging and data storage at TBD rate.

E. PCS shall provide a watch dog thread for monitoring health of the operational threads.

F. PCS shall provide standalone mode operation capability using engineering GUI.  

6. Command Processing Requirements

A. PCS shall perform following functions when it receives MOVE_POSITIONER command 
from PFI software:

1. Receives current position, target position, calibration data

2. Setup the GPU

3. Convert to local frame

4. Apply calibration, compensation, to the base position

5.  Inverse/Forward Kinematics

6. Update calibration table

7. Check for collision

8. Apply priority, selection, etc

9. Apply joint angle compensation

10. Convert joint angles for FPGA

11. Signal CPU

12. Setup FPGA packet

13. Send packet to FPGA

14. Wait for completion


B. PCS shall perform following function when it receives GET_STATUS command

1. Get latest FPGA status

2. Get PCS status

3. Create status message 

4. Send the message to the requester


C. PCS shall perform following function when it receives SHUT_DOWN command

1. Complete the last command

2. Save any data if it was not saved

3. Shutdown all the threads

4. Signal OS to shutdown

F. Other commands – TBD

7. Performance and Timing Requirements
A. PCS shall perform normal operation which is MOVE_POSITIONER command within 1362 msec time. This time includes:

1. CPU – reviving, latency, decoding, GPU setup – 320 msec

2. GPU – Processing – 310

3. CPU – setup packet for FPGA and sending – 210 msec

4. FPGA time – currently based on last FPGA guesstimate is 4500 msec

5. CPU – responding to PFI – 250 msec

6. Total PCS time is 1090 with %25 margin is 1090 + 272 = 1362 msec

7. Total time for each iteration is 1362+4500 = 5862 msec

8. Input and Output Processing Requirement

A. PCS to FPGA communication shall use UDP/IP protocol. In addition PCS and FPGA will 
agree to use well defined message format for commanding, response and status messages.


For example:


#define MOVE_MOTORS

(0x01)


#define GET_STATUS

(0x02)


#define …..


<message header><message body>


struct message_header


{



int Command_Id;



int Command_Count;



int Msg_Len;



int CRC;


};


Message body is command dependent. For example for  MOVE_MOTORS command:


struct single_move_motor


{



double Steps;



double Step_Length;



double Pulse_Length;


}


struct single_move_motor
MoveCommandData[14][57*2];


B. PCS shall use direct communication to PFI software using TCP/IP protocol. In 
addition PCS and  PFI will agree to use well defined message format for commanding, 
response and status messages.

C: PCS shall use low rate Database communication using TCP/IP protocol. This communication will be done using Database client protocol. This communication will be done within TBD rate.

