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Design and Implementation of an Efficient MPI Device
Layer Extension Libraries
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Abstract: As a new generation of bus interface , PCI Express can support the concurrent data transmission between all kinds of devices,
and each of these devices can establish their own transmission channel what is proprietary when it requires transmitting data, which makes
the transmission of data more efficient. So PCI Express interconnect structure has also been applied to high performance areas. When Eth-
emet replaced by PCI Express,high speed transfer between different devices can be achieved,and the scale of the structure is effectively
reduced , which can be well applied to the industry and other fields. But in order to run parallel programs based on this interconnect struc-
ture, it is necessary to design and implement the corresponding MPI device layer extension libraries, achieving that the process communi-
cation of different boards. The communication mode of control and data dual channel is presented taking advantage of the features of PCI
Express interconnect structure and based on the function of MPICH PMI KVS space. Control information depends on reliable TCP to
transmit and data information transmits via a high—speed PCI Express bus, so that efficient data transmission between heterogeneous sys-
tems can be implemented. The feasibility of device layer extension libraries is proved through the simulation experiment.
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