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New trajectory map format.

1 New Versions

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

	Scanning Controller Gateway Server
	PC
	
	1.3

	SGCU controller
	A500
	
	1.08

	RCU controller
	A500
	
	

	FCU controller
	A500
	
	

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	
	

	Dosimeter for IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	Rabbit
	
	


2 Requirements
A new trajectory map has been specified as per IBA metadoc# 16245 rev 3. The change to the software involves the header, where the new specification is:
1) HEADER: merge of the IBA and Pyramid headers for the trajectory map 

IBA and Pyramid have currently not the same headers in their map format. The idea was therefore to merge data from both headers so that data needed by both systems (Pyramid and VME based) would be present in the header of the trajectory map. However, to have a more generic format, we decided to remove the timeslices duration from the Pyramid header parameters. This timeslices duration will be instead an internal parameter of the different systems not configurable in the trajectory maps. The merge of the two headers will give the following structure for the header: 

	Index
	Purpose
	Type
	Range/Unit

	1. 
	Unique id of layer
	UINT
	0…MAX_UINT

	2. 
	Range of layer
	FLOAT
	G/cm2

	3. 
	Total charge to be deposited on this layer
	FLOAT
	C

	4. 
	Number of elements
	UINT
	0..20000

	5. 
	DIAGNOSTIC_MODE
	INT
	0 = OFF, 1 = O N


2) DURATION: expression of the duration of a submap in milliseconds instead of timeslices

Again, in the idea of having the most generic format for the maps, it was decided not to express the duration of the sub map in terms of timeslices (which can be different from system to system) but instead, to express it as a duration in milliseconds. This will be the responsibility of each system running the map to adapt the actual duration of the submap to the closest higher “tick” that it generates.

With this modification and the modification in the header, the timeslice duration is indeed completely disappearing and durations are replaced by absolute values.

The updated field will be 

	Index
	Name
	Type
	Range/Unit
	For TYPES

	…
	…
	…
	…
	…

	5.
	MAX_DURATION
	FLOAT
	milliseconds
	ALL


3) SLEW submaps duration (please note that this modification has no impact on the map format but more on the interpreatation of the map content)

It was discussed that IBA would like the duration of SLEW submaps to be arbitrary long and not always 1 timeslice. The reason for Pyramid to have a slew duration of 1 timeslice was to be sure that the amplifiers would be able to perform the move from point to point following the slew curve for those amplifiers and avoiding to saturate them. They were therefore sampling the trajectory to always travel at the slew rate. IBA stated that it’s NOT the responsibility of Pyramid map generator to do that. Instead, it will be ScanAlgo that will select the best suitable rate and trajectory and this could imply, not working with the slew trajectory and therefore saturating amplifiers when moving from point to point

Therefore, the change required is the following for SLEW submaps:

· accept arbitrary duration for the SLEW submaps

· when processing a submap, the system will:

· set the equipment settings to the values specificied in the submap

· wait during the expressed duration performing checks on each tick

· For positions, the thresholds specified for the submap and used for checks will cover the start point (previous submap position) and the target point (this submap required position) including some tolerances, so we will just verify, on each tick during the SLEW submap  that the beam position is between the start and stop point. The precision of the check is therefore not very good but it doesn’t matter as the only thing we are interested in is to reach the point within the specified max duration.

· For a precise check on the end position, the SLEW submap should be followed by a SPOT or SLEW submap with narrower thresholds. This will be the responsibility of ScanAlgo to define what is needed 

· What about voltage measurements ??? (Yves, can you clarify ??)

4) Rest of the trajectory map format

The rest of the format should remain the same as specified in the annex 3 of the document attached (16245_3_XDR_Trajectory File Format.doc)

3 Changes Made

The software was changed to conform to the requirements listed above.
4 Tests

4.1 Header Format

New maps were created using the new header format. These maps successfully loaded when the number of elements in field 4 matched the actual number of elements in the file. If this number did not match, the map load would fail with a “Map Error” reported to the host. 

4.2 MAX_DURATION

Maps were created with Slew and Spot durations of varying times between 0.25 and 1000 ms. Scans were then run and the expected number of time-slices reported in the database matched the expected durations in the map in each case.



















































































































































































































































Page 1 of 4  







  
3
Page 4 of 4  


  


[image: image2.png]