The variation aware placement was finished in this week. The following table illustrates the delay improvement for the circuit alu4. I randomly generate 10 variation map and compare the chip-wise variation aware placement result to the conventional approach. I also compare the variation aware placement to the worst delay. Where the worst case is defined as:

ΔLeff = 3 * sqrt (sigma_interdie2 + sigma_random2 + sigma_spatial2 + sigma_orient2) * norm_Leff
ΔVth = 3 * sqrt (sigma_interdie2 + sigma_random2 + sigma_spatial2 + sigma_orient2) * norm_Vth

I compute the sqare root of the sigmas of 4 types of variation (inter-die, random, spatial, and oriental) because 4 types of variation are independent. And the variation setting is that:

3 * sigma_interdie = 0.1

3 * sigma_random = 0.1

3 * sigma_spatial = 0.06

3 * sigma_orient = 0.05

From the table, we see variation aware placement can improve the performance. The improvement can be up to 6% for some variation map. But variation aware placement does not guarantee significant delay improvement. For example, for the variation map 10 in the table, the delay improvement is only 0.1%. This is because in variation map 10 the variation between different region in the chip is small. We also notice that the delay for different variation map is different and such difference is much larger than the difference between the variation aware placement and the original approach. Therefore we see that the inter-die variation has much more significant impact on delay than the other types of variation. 
From the table, we also find that compared to the worst case, the delay improvement is very large. This is because in the worst case, delay is significantly over estimated.
	var map
	w/o var aware
	w var aware
	improve %
	improve % comp to worst case

	1
	17.6576
	16.5952
	6.02%
	53.22%

	2
	17.4129
	16.6118
	4.60%
	53.17%

	3
	17.7178
	16.9778
	4.18%
	52.14%

	4
	17.729
	17.2439
	2.74%
	51.39%

	5
	17.6385
	17.2081
	2.44%
	51.49%

	6
	17.9027
	17.7129
	1.06%
	50.07%

	7
	17.8019
	17.6255
	0.99%
	50.32%

	8
	18.4819
	18.3689
	0.61%
	48.22%

	9
	17.9871
	17.9123
	0.42%
	49.51%

	10
	18.7323
	18.7134
	0.10%
	47.25%

	worst case
	35.4753
	　
	　
	　

	Average
	　
	　
	2.31%
	50.68%


The following figure illustrates the delay improvement distribution. From the figure, we see that the delay improvement for half of the chips is less than 2%. This is because we assume the minimum square logic block array (utilization rate = 90% for circuit alu4). There is little freedom for variation aware placement. 
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