Experiment results for interconnect of mixed wire lengths with dTLC-S and EdTLC-LP

100nm ITRS technology, cluster size 10, lut size 4

Table 1: Overview of the comparisons among sensitive-based, LP-based and netflow-based algorithms (runtime and solution quality) for mixed wire length.
	cir
	Runtime (s)
	Solutions

	
	netflow
	dTLC-LP
	dTLC-S
	dTLC-LP
	Netflow

	
	
	
	
	total
	(refine)
	total
	(refine)

	alu4
	36
	131
	80.39
	78.67
	4.89
	78.08
	6.54

	apex2
	78
	502
	78.98
	78.48
	3.98
	78.09
	4.74

	apex4
	33
	228
	77.36
	75.38
	6.65
	73.27
	8.04

	bigkey
	89
	589
	81.05
	81.43
	2.18
	80.88
	7.27

	clma
	2735
	56726
	85.80
	85.93
	3.20
	85.99
	6.61

	des
	95
	444
	81.53
	82.13
	1.94
	82.01
	1.86

	diffeq
	41
	321
	92.43
	92.93
	2.58
	92.90
	1.21

	dsip
	44
	223
	91.70
	91.70
	1.10
	91.67
	1.67

	elliptic
	229
	1128
	98.79
	98.72
	1.92
	98.75
	0.28

	ex1010
	346
	2804
	79.92
	78.77
	5.55
	78.59
	6.84

	ex5p
	33
	1254
	69.46
	68.32
	3.43
	67.99
	4.87

	frisc
	479
	2364
	99.16
	99.19
	4.74
	99.18
	12.08

	misex3
	38
	227
	73.77
	73.77
	4.12
	72.41
	9.11

	pdc
	803
	4496
	80.29
	79.76
	4.19
	79.29
	5.16

	s298
	96
	494
	89.45
	89.62
	2.93
	89.43
	20.76

	s38417
	709
	4463
	89.99
	90.15
	2.53
	89.86
	2.93

	s38584
	421
	2806
	97.76
	97.77
	1.86
	97.75
	0.65

	seq
	55
	216
	71.29
	70.49
	4.93
	69.52
	6.63

	spla
	300
	1181
	78.99
	78.46
	4.40
	78.36
	6.01

	tseng
	32
	91
	96.53
	97.02
	2.58
	97.07
	0.71

	average
	334.6
	2774.8
	84.73
	84.43
	3.49
	84.05
	5.70


Table 2. Details of mixed wire length vdd assignment with network flow
	
	Runtime (s)
	Solution (%)

	cir
	input
	nw+sp
	bottom-up
	refine
	Total
	Vdd
	budgeting
	after refine
	improve

	alu4
	20
	<1
	11
	4
	36
	16
	71.55
	78.08
	6.54

	apex2
	35
	<1
	31
	11
	78
	43
	73.35
	78.09
	4.74

	apex4
	17
	<1
	11
	4
	33
	16
	65.23
	73.27
	8.04

	bigkey
	49
	<1
	29
	10
	89
	40
	73.61
	80.88
	7.27

	clma
	1081
	9
	1138
	507
	2735
	1654
	79.38
	85.99
	6.61

	des
	43
	<1
	42
	9
	95
	52
	80.15
	82.01
	1.86

	diffeq
	27
	<1
	11
	2
	41
	14
	91.69
	92.90
	1.21

	dsip
	25
	<1
	16
	2
	44
	19
	90.00
	91.67
	1.67

	elliptic
	125
	<1
	101
	2
	229
	104
	98.47
	98.75
	0.28

	ex1010
	157
	2
	124
	63
	346
	189
	71.75
	78.59
	6.84

	ex5p
	17
	<1
	10
	5
	33
	16
	63.12
	67.99
	4.87

	frisc
	212
	2
	222
	43
	479
	267
	87.10
	99.18
	12.08

	misex3
	20
	<1
	11
	6
	38
	18
	63.29
	72.41
	9.11

	pdc
	236
	2
	437
	128
	803
	567
	74.13
	79.29
	5.16

	s298
	54
	<1
	28
	13
	96
	42
	68.67
	89.43
	20.76

	s38417
	359
	4
	282
	64
	709
	350
	86.93
	89.86
	2.93

	s38584
	252
	3
	157
	9
	421
	169
	97.10
	97.75
	0.65

	seq
	24
	<1
	21
	9
	55
	31
	62.88
	69.52
	6.63

	spla
	116
	<1
	137
	46
	300
	184
	72.36
	78.36
	6.01

	tseng
	17
	<1
	7
	7
	32
	15
	96.35
	97.07
	0.71

	
	144.3
	1
	141.3
	47.2
	334.6
	190.3
	78.36
	84.05
	5.70


Table 3. Denotation in Table 2
	input
	Test case loading time

	nw+sp
	Time budgeting time in network flow-based code

	bottom-up
	Bottom-up vdd assignment time in network flow-based code

	refine
	Global refinement time in network flow-based code

	total
	Total runtime

	vdd
	(nw+sp + bottom-up + refine)

	budgeting
	Percentage of low-vdd buffers after bottom-up vdd assignment

	After refine
	Percentage of low-vdd buffers after global refinement

	improve
	(after refine – budgeting)


Table 4,5. Details for dTLC-S and EdTLC-LP.

% of VddL switches

	benchmark
	dTLC-S
	EdTLC-LP
	(refinement)

	alu4
	80.39 
	78.67 
	4.89 

	apex2
	78.98 
	78.48 
	3.98 

	apex4
	77.36 
	75.38 
	6.65 

	bigkey
	81.05 
	81.43 
	2.18 

	clma
	85.80 
	85.93 
	3.20 

	des
	81.53 
	82.13 
	1.94 

	diffeq
	92.43 
	92.93 
	2.58 

	dsip
	91.70 
	91.70 
	1.10 

	elliptic
	98.79 
	98.72 
	1.92 

	ex1010
	79.92 
	78.77 
	5.55 

	ex5p
	69.46 
	68.32 
	3.43 

	frisc
	99.16 
	99.19 
	4.74 

	misex3
	73.77 
	73.77 
	4.12 

	pdc
	80.29 
	79.76 
	4.19 

	s298
	89.45 
	89.62 
	2.93 

	s38417
	89.99 
	90.15 
	2.53 

	s38584
	97.76 
	97.77 
	1.86 

	seq
	71.29 
	70.49 
	4.93 

	spla
	78.99 
	78.46 
	4.40 

	tseng
	96.53 
	97.02 
	2.58 

	average
	84.73 
	84.43 
	3.49 


Interconnect power saving using baseline as single-Vdd with power-gating. Power is estimated within Vpr, unused interconnect switches are assumed not consuming leakage and short circuit power is not considered for dynamic power calculation.

	dTLC-S 

Interconnect Power Saving
	EdTLC-LP 

Interconnect Power Saving
	due to refinement

	dynamic
	leakage
	total
	dynamic
	leakage
	total
	dynamic
	leakage
	total

	43.72%
	57.40%
	43.98%
	47.83%
	57.66%
	48.01%
	6.14%
	3.34%
	6.09%

	44.41%
	57.45%
	44.70%
	49.51%
	58.65%
	49.71%
	4.39%
	2.62%
	4.35%

	41.94%
	54.17%
	42.39%
	44.91%
	53.79%
	45.24%
	4.93%
	4.81%
	4.92%

	47.43%
	60.18%
	47.68%
	47.90%
	60.68%
	48.14%
	0.97%
	1.57%
	0.98%

	54.31%
	63.67%
	55.27%
	56.68%
	65.17%
	57.55%
	5.06%
	1.51%
	4.70%

	48.90%
	58.81%
	49.07%
	50.02%
	59.73%
	50.18%
	1.30%
	1.78%
	1.31%

	60.64%
	68.89%
	61.76%
	60.72%
	69.49%
	61.92%
	3.13%
	1.64%
	2.93%

	55.19%
	68.03%
	55.41%
	55.50%
	68.00%
	55.71%
	0.97%
	0.97%
	0.97%

	60.98%
	74.86%
	62.65%
	61.04%
	74.94%
	62.71%
	3.11%
	1.43%
	2.91%

	40.45%
	58.68%
	42.20%
	44.74%
	58.77%
	46.08%
	5.09%
	3.65%
	4.96%

	38.15%
	48.86%
	38.58%
	40.31%
	48.33%
	40.64%
	3.28%
	2.55%
	3.25%

	61.93%
	75.04%
	64.21%
	62.05%
	75.11%
	64.32%
	4.18%
	1.87%
	3.78%

	41.36%
	51.97%
	41.58%
	44.40%
	52.83%
	44.57%
	3.23%
	2.89%
	3.23%

	43.64%
	58.88%
	44.67%
	46.99%
	60.06%
	47.87%
	3.53%
	1.97%
	3.42%

	54.21%
	65.99%
	55.11%
	56.26%
	66.74%
	57.06%
	5.06%
	1.70%
	4.80%

	52.87%
	67.02%
	53.71%
	54.07%
	67.36%
	54.86%
	1.99%
	1.79%
	1.98%

	61.00%
	73.80%
	61.58%
	61.44%
	73.89%
	62.00%
	1.71%
	1.35%
	1.69%

	41.52%
	50.92%
	41.70%
	45.31%
	51.71%
	45.43%
	3.59%
	2.96%
	3.58%

	46.24%
	56.94%
	46.84%
	49.39%
	58.09%
	49.88%
	3.80%
	2.65%
	3.74%

	61.27%
	72.76%
	62.19%
	61.44%
	73.29%
	62.39%
	3.53%
	1.55%
	3.37%

	50.01%
	62.22%
	50.76%
	52.03%
	62.71%
	52.71%
	3.45%
	2.23%
	3.35%


