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     A detailed study was done on the latency for message transfers for WH and SF for various hops for uniform traffic. The design chose a buffer depth of four and four VCs at four ports of WH. The graph in Figure 30 proves that WH outperforms SF for uniform traffic. 

[bookmark: _Toc276992861]     Figure 30 Injection Rate vs Latency for SF and WH under Uniform Traffic Conditions
     In SF with Loopback, there are only two VCs. When the packet to IP in r1 find a congested path, the packets are looped back until it finds a packet to a different route, ie to S1 and route them to south. 

[bookmark: _Toc276992864]Figure 33. Injection Rate vs Latency for normal SF, SF with 4VC and SF with Loopback VC

[bookmark: _Toc276992865]Figure 34 : Congested/Faulty Link vs Latency


Mirror routing can afford single failure in the route.
Adaptive Routing Algorithm for WK is verified for various hops and congestion scenarios. The Min and Max scenarios are designed and latency is calculated. In Min, the congested link is assumed to be the one which results in the minimum number of extra hops and hence minimum latency and for Max, the congested link results in a larger reroute. A worst case scenario where in the packets can choose a much larger route is included for reference. 


[bookmark: _Toc276992866]Figure 35.  Latency vs Congestion hopes - Adaptive Routing
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Table 4. Synthesis Results
	
	Area (Slices in Virtex6) xc6vlx75t-3ff484

	Block/Module
	WH
	SF
	SF with 4VC
	SF with Lp

	PE-OR1K
	2280
	2280
	2280
	2280

	Router
	769
	2610
	5283
	3151

	Core Interface
	12
	4
	4
	4

	Network Interface
	37
	69
	     69
	69



Table 5 Total on Chip Power from XPE
	

	Total on chip power from XPE
 xc6vlx75t-3ff484

	Block/Module
	WH
	SF
	SF with 4VC
	SF with Lp

	PE-OR1K
	0.561
	0.561
	0.561
	0.561

	Router
	0.601
	0.569
	0.599
	0.624

	Core Interface
	0.672
	0.592
	0.592
	0.592

	Network Interface
	0.566
	0.552 
	0.552 
	0.552 



WH WK 1hop	6.0	12.0	18.0	24.0	30.0	36.0	1.2	1.6	2.4	3.0	4.2	5.3	WH WK 2hop	6.0	12.0	18.0	24.0	30.0	36.0	1.6	2.4	3.0	4.2	5.4	SF Torus 1hop	6.0	12.0	18.0	24.0	30.0	36.0	1.8	3.0	4.2	5.4	6.6	7.8	SF Torus 2hop	6.0	12.0	18.0	24.0	30.0	36.0	3.0	4.2	5.4	6.6	7.8	Injection rate
Latency


SF	160.0	240.0	320.0	480.0	32.5	40.5	46.5	64.5	SF_4VC	160.0	240.0	320.0	480.0	24.5	33.5	41.5	56.5	SF_2VC_LB	160.0	240.0	320.0	480.0	24.5	32.5	40.5	56.5	Injection Rate

Latency




SF	0.0	1.0	2.0	3.0	3000.0	100000.0	100000.0	100000.0	3x3 Mirror SF	0.0	1.0	2.0	3.0	3000.0	6000.0	100000.0	100000.0	4x4 Mirror SF	0.0	1.0	2.0	3.0	3000.0	9000.0	100000.0	100000.0	No.of Congested Links/Faulty Node
Latency
Min	0-1	1_1	1_2	2_3	3.2	4.8	6.4	9.6	Max	0-1	1_1	1_2	2_3	3.2	11.2	14.4	16.0	Worst	0-1	1_1	1_2	2_3	3.2	14.0	16.0	18.0	Congestion_hopes
Latency




