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Abstract:  Software overhead in interconnection network communication has currently become the bottleneck of a
cluster system. To reduce it, a user-level communication software UMPS based on real-time OS RTLinux is
designed and implemented, which is comfortable with VIA. A new concept of semi-polling driven is presented.
With the semi-polling driven mechanism, the interrupts frequency is lowered and the processing performance for
short message is significantly ameliorated. By means of the address translation and buffer managing algorithm
based on the resource-mapping graph, applications bypass OS and interact with network interface directly using
asynchronous DMA. So the overhead and latency in communication are efficiently reduced. Experimental results
indicate that the throughputs of UMPS for 64 byte and 1500 byte messages are 394 Mbps and 895 Mbps
respectively, and the performance of UMPS surpasses that of other mechanisms.
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Table 1 Description of application programming interface

F 1 NHEEEOHRL

API Description
UMPS Tnitialize Regist-er network interface, complete initialization before communication, and allocate resource
- including buffer area, port etc
UMPS_Release After communication, release all the resources by this function
UMPS_Loop Take out data repeatedly from buffer and send them to Callback function for processing
UMPS_ GetDataBlock Get a packet from user buffer area
UMPS_ FreeDataBlock Free the data buffer that has been processed
UMPS_ SendBuff Send packets by this function
UMPS ShowsState Return information of current states to user, e.g. number of receiving packets
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Interrupt enabling

Fig.2 The state machine of semi-polling driven
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