Primary results for wire optimal retiming in FPGA
Design flow: 

Logic duplication (FF dup) -> placement -> retiming -> post-retiming adjustment (FF number reduction)-> FF replacement -> routing

Assumptions:

1. FF delay = 0

2. use larger routing channel (than minimal required resource)

	
	
	Before routing
	After routing

	circuits
	chan_width
	esti_unretimed
	est_retimed
	reduced(%)
	routed_unretimed
	Routed_retimed
	reduced(%)

	dsip
	60
	5.35
	4.74
	11.40%
	5.98
	5.41
	9.53%

	bigkey
	50
	6.2
	5.59
	9.84%
	6.56
	6.12
	6.71%

	s298
	60
	22.7
	21.8
	3.96%
	24.9
	22.8
	8.43%

	clma
	200
	25.3
	22.6
	10.67%
	27.4
	24.3
	11.31%

	s38417
	60
	14.2
	13.4
	5.63%
	15.8
	14.5
	8.23%

	s38584
	60
	9.76
	8.87
	9.12%
	10.4
	9.78
	5.96%

	
	
	13.92
	12.83
	8.44%
	15.17
	13.82
	8.36%


Notations:

Esti_unretimed: estimated critical path delay after placement and before routing, i.e. the net delay is estimated value
Esti_unretimed: estimated critical path delay after placement and retiming and before routing

Routed_unretimed: critical path delay after placement and routing without retiming

Routed_retimed: critical path delay after placement, retiming and routing

NOTES:

1. For the other four circuits: tseng, ecllipse, frisc and diffeq, my code couldn't find an available FF assignment after retiming. The main reason is, many FFs are inserted within a same CLB for certain cases, there is not enough FF slots can be used. 
2. To control the FF increase after retiming, I did some post-retiming adjustment, i.e. combining the nearest FF (move forward FFs from the fanout of a fork to its fanin, or move backward FFs from the fanin of a fork to its fanout). This post-retiming adjustment helps to reduce the FF number to make it easier for my incremental placer (for FF placement) to find available FF slots. However, it somehow reduces the gain of retiming because it can't make sure of the optimality.
3. For the aforementioned four circuits, my code couldn't find an available FF assignment even after I performed post-retiming adjustment, which makes it's necessary to control FF number in retiming algorithm. I'll work on it in future.
The next move: considering how to integrate SSTA into my current algorithm
