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Highly reliable systems with cooperative functional mechanism resembling to the pathways of
protein networks in DNA replication and transcription
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Abstract

Identifying cooperative events in the pathways in a cell, where many proteins and DNAs participate in the course of
actions by biological experiments or literature mining, we modeled the functional network in a cell. Using the
derived network model, we studied both dynamical packet traffic simulations and theoretical network analyses for
NoC (network-on-chip) architecture. Topological effects on NoC performance on scale-free network were evaluated
by the pair degree-degree correlations that indicate average degree of the nearest neighbors of a node. We found that
the network architecture, where hubs mostly connect to lower-degree nodes, is the highest performance due to the
trade-offs between the traffic dispersion and the load imbalance on hubs. The highest performance network is also

robust against perturbations on hubs.
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