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Outline

Introduction
— Network-on-Chips (NoCs)

— Flow control: wormbhole, virtual channel (VC) and
spatial division multiplexing (SDM)

SDM router

— Implementation
— Area and speed model

Speculation of a VC router
— Area and speed model

Performance analysis
— Latency accurate SystemC models
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VCvs. SDM

e VC
— Extra virtual channels (buffer)
— An extra VC allocator

— Increased crossbar
—ANo0C, QoS NoC, MANGO, QNoC

« SDM

— Increased crossbar plus extra control logic
— No asynchronous implementation

Advanced Processor Technologies Group 6 June 30th 2010
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 Wormhole
AIB,WH — L(2-5\N'Ab + 'A\EOF)+ Arc + AL

AQB,WH = 2-5\NAb + AEOF
AbB,WH = (2W + 2)(2P2 - P)Ag

AA,WH — I:)ZAarb
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Area Consumption

« SDM

AIB,SDM =M [L(2-5% A+ AEOF)+ Agc + Atﬂ_]

AOB,SDM = 2-5\NA: + MAEOF

2W

ACB,SDM = (v +2)(2M P - MP)Ag

AA,SDM =M 2P2Aarb
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Area Consumption

WH err(%) | SDM | err(%)
Input Buffers | 14,303 0.0 21,995 -0.4
Output Buffers | 5.935 0.0 6,000 1.7
Crossbar | 4,356 0.0 21,744 -0.2
Switch Allocator 772 78.2 22,208 -0.9
Total | 25,366 2.4 71,956 -0.3
P=5, L=2, W=32, M=4
Advanced Processor Technologies Group 13 June 30th 2010
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Critical Cycle
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Critical Cycle
WH | err | SDM | err(%)

cycle period | 425 | 2.6 | 4.15 -3.4
router latency | 2.29 2.49
routing calculation | 0.44 0.51
switch allocation | 0.78 3.21

ter | 022191 | 034 | -59

top 0.16 1.3 0.26 -3.8

tep | 079 | 76 | 057 | 42

tap | 057 | 61 | 027 | -04

P=5, L=2, W=32, M=4
Advanced Processor Technologies Group 16 June 30th 2010
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VC Router

tc,vc — tC,WH < tC,SDM

lepve = lop +1c 109, (W / 2) + K, MP >Ttepwn > tep,som

tAD,VC — tAD,WH > tAD,SDI\/I

tCB,VC — tCB,WH < tCB,SDM

cycle period =5.23 ns
routing calculation = 0.44 ns
VC allocation = 3.21 ns
switch allocation = 0.78 ns

Advanced Processor Technologies Group 18 June 30th 2010
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SystemC model

» Latency accurate SystemC models
« Wormbhole, SDM, VC

« 8x8, 5 ports, XY routing

« 32-bit, 4 VCs/virtual circuits

Advanced Processor Technologies Group 19
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Average Frame Latency
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L=2, W=32, FL=64

VC router with L=2 suffers from credit loop stall.

Both SDM and SDMCS outperform VC.

Wormbhole, SDM and SDMCS have constant data transmission latency.
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Payload Size and Distance
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All routers approach the maximal throughput with longer payload length.
FL=64 Byte shows 90% maximal throughput.

Throughput decreases with the increasing hop count.

SDM shows better through even in the 8-hop case

Advanced Processor Technologies Group 21 June 30th 2010
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Number of VCs
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Conclusions

« Both VC and SDM improve throughput.

« SDM achieves better throughput
performance and area to throughput gain
than VC.

« SDM has the potential ability to support
hard delay guaranteed services

Advanced Processor Technologies Group 25 June 30th 2010
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Thanks!

Question?
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