Summary of the LAO RTC tomography analysis

This is based on Table 5-6 in the report.

There are two configurations shown in columns using two different FPGA chips: a medium sized FPGA and a larger FPGA.
The three sections, Speed, Fastest and Least chips are described as follows:

· Speed:

This is the maximum speed for the two configurations.  It is an indication of headroom available operating at 2 KHz, i.e., ~half of the time is left unutilized and is available for diagnostics, other calculations …
Alternatively, we could 

· Reduce the power dissipated by slowing the clock down, taking longer to do the calculations (still operating at 2 KHz). 

· Reduce the number of chips used and the power dissipated by having each chip do calculations for two sub apertures (still operating at 2 KHz). 

· Fastest

Given our evaluated configurations for the two chips, these are the relevant characteristics: chips, boards and power dissipation.
· Least Chips

If we reduced the system speed to 1 KHz, these are the relevant characteristics: chips, boards and power dissipation.  
Least Chips is relevant if we can predict and compensate effectively for the wind, thus reducing the necessary system frame rate, allowing the use of dimmer NGS and LGS and resulting in a smaller system.

	
	
	LX35
	Large Virtex 5
	

	Summary
	
	
	
	

	
	Speed
	
	
	
	

	
	
	Max Frame Rate
	4.15
	4.15
	KHz

	Fastest
	
	
	
	
	

	
	Number of chips required (at the above time-to-converge)
	2,401
	841
	Chips

	
	
	Number of Boards
	~ 268
	~ 95
	Boards

	
	
	Total FPGA Power Dissipation
	< 29
	< 14
	KWatts

	
	
	Total Processing Power Available
	~ 92
	~ 86
	Tera Ops

	
	
	Power Efficiency
	~ 3,190
	~ 6,379
	Giga Ops/kW

	Least Chips
	
	
	
	

	
	Number of chips required (relaxing time-to-converge to <1 mSec)
	~ 580
	~ 203
	Chips

	
	
	Number of Boards
	~ 66
	~ 24
	Boards

	
	
	Total FPGA Power Dissipation
	< 7
	< 4
	KWatts

	
	
	Total Processing Power Available
	~ 22
	~ 21
	Tera Ops


You can see that for the smaller chip, we require more chips and boards and dissipate more power than using a larger chip.  Clearly, our plan would be to use the larger chip.

