i) Experimental results for stochastic routing
1. Cost function tuning

The deterministic T-VPlace is used as the placement algorithm. We first tune the criticality exponent in the cost function. The following figure shows that exponent of 0.2 leads to the smallest mean and standard deviation of delay on average. The variation is 10%/10%/10% as 3sigma for global/local/spatial variation.
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2. Comparison between Pathfinder and S-Pathfinder

We compare the mean and deviation of S-Pathfinder and Pathfinder in the following figure. The mean and deviation of S-Pathfinder are normalized to their counterparts in Pathfinder, respectively. S-Pathfinder achieves smaller (as good as) mean and deviation for most designs. A smaller mean delay usually leads to a smaller deviation. On average, S-Pathfinder reduces mean and deviation of delay by 2% (up to 10%).
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We compare the yield loss (in pp10K) in the following table.

	
	Pathfinder
	S-Pathfinder

	circuit
	Tgrd
	Tmean
	Tdev
	Ylgrd
(pp10K)
	Tmean
	Tdev
	YL-s
(pp10K)
	TYL-s

	alu4
	29.10 
	19.14 
	2.59 
	0.62 
	18.96 
	2.56 
	0.37 
	28.79 

	apex2
	34.50 
	22.60 
	3.34 
	1.87 
	21.74 
	3.03 
	0.13 
	32.52 

	apex4
	27.10 
	18.63 
	2.41 
	2.21 
	19.02 
	2.45 
	4.88 
	27.63 

	bigkey
	15.60 
	11.52 
	1.44 
	23.17 
	11.90 
	1.44 
	50.62 
	15.97 

	clma
	60.50 
	40.17 
	5.42 
	0.89 
	38.37 
	5.18 
	0.10 
	57.78 

	des
	30.35 
	21.07 
	3.13 
	15.10 
	20.88 
	3.14 
	12.81 
	30.19 

	diffeq
	45.40 
	26.75 
	5.27 
	2.04 
	25.77 
	5.17 
	0.73 
	44.05 

	dsip
	16.00 
	10.60 
	2.06 
	43.15 
	10.67 
	2.02 
	41.79 
	15.98 

	elliptic
	53.40 
	33.57 
	5.34 
	1.03 
	31.09 
	5.16 
	0.08 
	50.24 

	ex1010
	36.70 
	26.54 
	3.22 
	8.14 
	25.85 
	3.11 
	2.43 
	35.65 

	ex5p
	30.40 
	20.43 
	2.76 
	1.47 
	20.04 
	2.70 
	0.63 
	29.82 

	frisc
	71.20 
	42.44 
	7.19 
	0.31 
	42.25 
	7.23 
	0.31 
	71.18 

	misex3
	30.15 
	19.53 
	2.77 
	0.63 
	18.75 
	2.64 
	0.08 
	28.87 

	pdc
	39.80 
	27.31 
	3.39 
	1.15 
	27.23 
	3.42 
	1.19 
	39.83 

	s298
	62.50 
	39.60 
	6.03 
	0.74 
	38.28 
	5.86 
	0.18 
	60.52 

	s38417
	42.54 
	29.13 
	4.04 
	4.53 
	29.29 
	4.01 
	4.76 
	42.59 

	s38584.1
	32.62 
	20.60 
	3.45 
	2.51 
	20.34 
	3.48 
	2.10 
	32.45 

	seq
	26.80 
	18.17 
	2.35 
	1.22 
	18.21 
	2.37 
	1.45 
	26.90 

	spla
	37.40 
	26.71 
	3.33 
	6.58 
	23.94 
	3.03 
	0.04 
	33.67 

	tseng
	38.10 
	23.48 
	4.17 
	2.29 
	23.43 
	4.18 
	2.25 
	38.08 

	geo
	35.40 
	23.43 
	3.42 
	2.37 
	22.96
(-2%) 
	3.35
(-2%) 
	0.95
(2.5X) 
	34.70
(-2%) 


The interpretation of each column is as

	Tgrd
	The 3sigma guard-banded delay in Pathfinder

	Tmean
	The mean delay in Pathfinder/S-Pathfinder

	Tdev
	The standard deviation in Pathfinder/S-Pathfinder

	YLgrd
	The yield loss in Pathfinder using Tgrd as the cut-off delay

	YL-s
	The yield loss in S-Pathfinder using Tgrd as the cut-off delay

	TYL-s
	The delay in S-Pathfinder if holding the same yield loss in YLgrd in Pathfinder


On average, S-Pathfinder reduces yield loss by 2.5X (up to 148X). If holding the same yield loss, S-Pathfinder reduces the reported delay by 2% (up to 10%).

Runtime comparison of Pathfinder and S-Pathfinder is presented in the following table.

	Circuit
	Pathfinder
	S-Pathfinder

	
	runtime
	# of iterations
	runtime
	# of iterations

	alu4
	9.18
	18
	9.07
	14

	apex2
	28.66
	22
	28.95
	18

	apex4
	16.92
	25
	14.58
	15

	bigkey
	33.82
	18
	36.82
	11

	clma
	369.27
	23
	330.91
	12

	des
	30.96
	21
	29.86
	14

	diffeq
	25.34
	20
	26.25
	19

	dsip
	23.93
	15
	25.3
	13

	elliptic
	79.5
	24
	74.25
	13

	ex1010
	111.06
	28
	99.49
	18

	ex5p
	15.1
	27
	12.57
	14

	frisc
	131.02
	21
	123.76
	13

	misex3
	14.33
	18
	15.32
	15

	pdc
	136.68
	26
	133.46
	16

	s298
	22.17
	21
	15.85
	15

	s38417
	161.73
	22
	154.14
	14

	s38584.1
	149.41
	22
	146.03
	13

	seq
	15.03
	19
	15.32
	16

	spla
	45.77
	26
	42.25
	18

	tseng
	10.09
	29
	10
	19

	Geo.
	40.38 
	21.94 
	38.46 (-4.75%) 
	14.83 (-32.44%) 


Interestingly, S-Pathfinder reduces the overall runtime (placement & routing) by 4.75% on average. This is due to the fact that S-Pathfinder reduces the number of iterations in routing by 32.44%. Within each iteration, timing analysis is only performed once. 

ii) Interaction between placement and routing

	Placement
	Deterministic
	Stochastic
	Deterministic
	Stochastic

	Routing
	Deterministic
	Deterministic
	Stochastic
	Stochastic

	

	Tmean (ns)
	23.43
	22.65 (-3.3%)
	22.96 (-2.0%)
	22.55 (-3.8%)

	Tdev (ns)
	3.42
	3.23 (-5.6%)
	3.35 (-2.1%)
	3.22 (-5.9%)

	YL (pp10K)
	2.37
	0.36
	0.95
	0.28

	Runtime
	1X
	2.86X
	0.95X
	3.10X


