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An Application- specific Buffer Allocation Algorithm
for Networl on- chip

YIN Ya ming, CHEN Shu-ming, SUN Shu-wei, WANG Y ae- hua
( College of Computer, Natimal Univ. of Defense Technology, Changsha 410073, China)

Abstract: The networks- or- chip(NOC) approach was proposed as a promising solution to or chip communication problems, but it is
by far more resource limied. The input buffers in a typical on-chip router take a significant portion of the silicon area of NOC, and the
performance of a NOC is drastically affected by the amount of buffering resources. In this paper, an application specific buffer planning
algorthm that can be used to customize the router design in NOC is presented. More precisely, given the mapping of the target applica-
ton and the traffic chamacterisics, the algorithm awomatically assigns the buffer depth for each input channel, in different rouers across
the chip. The experimental results show that the system buffering resources can be utilized more effectively. In contrast with the uniform
buffer allocation, about 50% saving in buffering resources can be achieved by automatic buffer allocation using our algorithm without any
reduction in performance.
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Fig.2  Buffer allocation algorihm flow
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Tab.2  Flit latency ( cycles) comparison (XY routing)
UBUF(48) UBUF(96) UBUF( 144) CBUF
lhotspot— 7 2. 22213 1. 37778 1. 22222 1. 22222(56)
2hotspot— 0&3 4. 79542 4. 19292 3. 67034 3. 63927(86)
3hotspot— 0&3&7 3. 49894 2. 75971 2. 25272 2. 24381(70)
3 OE , CBUF UBUF
3 flit () (OE )
Tab.3 Fli latency (cydes) comparisan (OE routing)
UBUF(48) UBUF( 96) UBUF( 144) CBUF
lhotspot— 7 222351 1. 37834 1. 21545 1. 22358( 56)
2hotspot— 0&3 3.32774 2. 28083 2.16338 2. 21736( 66)
3hotspot— 0&3&7 3.16753 2 69353 2 58326 2. 57154(70)
3.2
H. 264 , 3 ,
4
CBUF 60%



Tab.4 H. 264 encoding process, fli latency (cycles) comparison

4 H.264 \ it ()

UBUF(48) UBUF(96) UBUF(144) CBUF
XY 2. 39966 1. 52001 1. 40000 1. 40000( 60)
OE 2. 47946 1.52 1.4 1. 38422(58)
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