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Structure of partial-DNA cyclic memory for embryonics cell

ZHU Sai, CAl Jinyan, MENG Yafeng, LI Danyang
( Department of Electronic and Optical Engineering, Mechanical Engineering College, Shijiazhuang 050003, China)

Abstract; In order to reduce the hardware cost of embryonics system on the promise of ensuring system reliability, a novel genome memory

structure—partial-DNA cyclic memory was presented, and only part of the system’ s DNA was stored. The embryonics array’ s functional

differentiation and self repairing were achieved through the gene cyclic and non-cyclic shift in the cell and between cells, and the genes stored in

memory were updated during the self repairing process. In this memory structure, the gene backups were set according to actual demand of system

reliability and hardware cost, which were independent from the number of idle resources in embryonics array. Theoretical analysis and simulation

results show that the new genome memory structure can not only achieve embryonics array’ s functional differentiation and self-repair, but also can

ensure system reliability and reduce hardware cost, and it has a high practical engineering value.
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Fig.1 Gene memory of embryonics array
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Fig.2  Structure of cell with partial-DNA cyclic memory
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Fig.3 Embryonics array’s differentiation process
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Tab.1 Gene shifting in differentiation process

step celll cell2 cell3 cell4 cell5
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Tab.2 Gene updating in self-repair process
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Fig.4 Repair control circuit
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Fig.5 Differentiation process of embryonics array
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