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The real-time system for plasma control has been used routinely in RFX-mod since commissioning (mid 2005). It is based on a

modular hardware/software infrastructure, currently including 7 VME stations, capable of fulfilling the tight system requirements in

terms of input/output channels (>700 / >250), real-time data flow (>2 Mbyte/s), computation capability (>1 GFLOP/s per station), and

real-time constraints (application cycle times <250 us) [1].

It has permitted reliable and flexible exploitation of the unique features implemented on RFX-mod for MHD mode control and has

contributed substantially to the successful results obtained in the experiment [2].

The high flexibility of the system has stimulated the development of a large number of control schemes with progressively increasing

requests in terms of computation complexity and real-time data flow, demanding, at the same time, strict control on cycle times and

system latency.

Even though careful optimisation of algorithm implementation and real-time data transmission have been performed, allowing to keep

pace, so far, with the increased control requirements, future developments require to evolve the current technology, retaining the basic

architecture and concepts.

Two system enhancements are envisaged in the near future. The 500MHz PowerPC-based Single Board Computer currently in use will

be substituted with the 1GHz version, whereas the real-time communication system will increase in bandwidth from 100Mbit/s to

1Gbit/s. These improvements will surely enhance the overall system performance, even if it is not possible to quantify a priori the exact

performance boost, since other components may limit the performance in the new configuration.

The paper reports in detail on the analysis of the bottlenecks of the current architecture. Based on measurements carried out in

laboratory, it presents the results achieved with the proposed enhancements in terms of real-time data throughput, cycle times and

latency. The paper analyses in detail the effects of the increased computing power on the components of the control system and of the

improved bandwidth in real-time communication.
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