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Abstract  Energy consumption has become one of the critical factors in MPSoC design. Especial-
ly, NoC (Network-on-Chip) contributes more than 50% of energy dissipation in the whole chip.
After a uniform energy consumption behavior in the NoC application protocols is described, this
paper analyses the processing detail of directory protocol that is a kind of widely used implemen-
tation of cache coherence protocol, and proposes an energy model based on the location probabili-
ty distribution, which can locate the position of a basic data block (DB) in NoC by considering
the irrelevance between the directory information and data location distribution, and calculate a
probability matrix that denotes the transferring rate in any two nodes of NoC. While combining
with the routing unit energy consumption, line energy consumption and network topology fac-
tors, single DB transferring energy consumption in the directory protocol can be accurately ob-
tained. Simulation results show that this model can effectively compute the energy consumption
of different kinds of directory protocols with stable transferring rate in Mesh networks, and a
higher precision with less than 2% error is achieved. This model can also provide a credible quan-

titative criterion for the optimization of directory protocol energy consumption in the next step.
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portant limitation that NoC is a special network for cache co-
herence applications. That means the activity of protocol, or
software, is the main reason of flip on components. So we
try to reveal the protocol’s impact on energy consumption of
NoC system in this paper. In sum, this paper makes the fol-
lowing contributions: (1) A strict concept and definition of
energy-oriented protocol and protocol energy consumption,
which is a base of the following work. (2) Redivide NoC pro-
(3) A

methodology to build an energy model for a NoC protocol.

tocol stack into several layers from energy aspect.

(4) An analysis and modeling of directory protocol energy
consumption, and provides the support for energy-oriented
protocol optimisation of NoC. (5) The method of using the
model to compare protocols with different energy optimiza-
tion depths. We hope that these works could help to evaluate

novel optimized NoC in the realm of energy consumption.



