In this week, I integrated retiming in vpr placement. 
Note: 

1. I haven’t finished implementing simultaneously placement and retiming yet. But it is the first step to integrate the post-placement retiming into vpr.
2. Currently, routing cannot be performed after post-placement retiming as the data structure changed has not been completed.
3. The current design flow is as follow. Tv-pack -> vpr-placement -> retiming -> vpr-routing
Table1 shows the clock period before/after post-placement, from which we can get a rough idea how much gain we can get from retiming. 
Table 1. Retiming results without logic duplication
	Cir
	Org(ns)
	Retimed(ns)
	Reduce%
	Runtime(s)

	Tseng
	13.15
	13.15
	0.00%
	0.1

	Bigkey
	5.72
	5.2
	9.09%
	0.4

	Dsip
	5.21
	4.64
	10.94%
	0.27

	Diffeq
	12.95
	12.95
	0.00%
	0.1

	S38417
	14.37
	14.31
	0.42%
	0.24

	S38584
	9.86
	8.92
	9.53%
	0.43

	Frisc
	22.7
	22.7
	0.00%
	0.17

	S298
	19.77
	19.77
	0.00%
	0.39

	Elliptic
	16.07
	16.07
	0.00%
	0.08

	Clma
	22.5
	21.38
	4.98%
	7.17


As suggested by UCSB iccad03 paper, I tried to find some logic duplication tools so that retiming may be benefited by duplicating FFs in big fanouts. Jason Cong’s simultaneous placement and logic duplication tool is used, and the results are show in Table2. We can find that we get averagely larger gain, though it’s not significant enough. I checked the timing graph after Jason’s logic duplication and found that there still existed many big fanout FFs, which jeopardize retiming.
Table 2. Retiming results after logic duplication (Jason Cong, simultaneous placement and logic duplication)
	Cir
	Org(ns)
	Retimed(ns)
	Reduce%
	Runtime(s)

	Tseng
	13.1
	13.1
	0.00%
	0.02

	Bigkey
	5.67
	5.36
	5.47%
	0.15

	Dsip
	5.09
	4.31
	15.32%
	0.34

	Diffeq
	12.85
	12.85
	0.00%
	0.04

	S38417
	13.35
	12.91
	3.30%
	0.59

	S38584
	9.41
	9.26
	1.59%
	0.18

	Frisc
	19.12
	18.82
	1.57%
	0.53

	S298
	18.97
	18.68
	1.53%
	0.52

	Elliptic
	14.88
	14.5
	2.55%
	0.27

	Clma
	20.1
	19.39
	3.53%
	8.46


Also, I found Berkeley SIS package and tried to do FF duplication in big fanout by coding in SIS. The work is under going now.

In the coming week, we will focus on the following work

1. duplicate big fanout FFs with SIS

2. finish FF assignments (find a physical location of FFs after retiming) and do routing. 
