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In order to provide symbolic processing systems with real-time programming capabilities, it
is indispensable to implement a real-time garbage collection and an interrupt handling mech-
anism of small latency. The latter needs a preemptive lightweight process mechanism for its
basis. This paper describes the lightweight process implemented on the real-time symbolic
processing system TAO/SILENT which are now being developed by us. The TAO/SILENT
process is not only lightweight but also extensible so that it can accommodate arbitrary object-
oriented semantics. It is implemented by microcode of the SILENT machine (33 MHz). The
shortest elapse time for process creation, activation, and inactivation is 16.91 usec. The best
process switching time is 3.93 usec. A Fibonacci function that replaces the recursion by a
process creation shows that the TAO/SILENT lightweight process is about 50 times faster
than SunOS4 LWP on SuperSparc+ (60 MHz). The performance figures and some implemen-
tation techniques of the symbolic processing make sure that an urgent interrupt is passed to
the corresponding process within 100 usec or so.
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Fig.1 The process structure.
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®2 mfib OPWEHER (FHIXI VD)
Table 2 The performance for mfib (time unit is
millisecond).
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21 1646.18 639.08 61.2 35420
22 | 2671.89 | 1036.73 61.2 57312
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Table 3 Performance comparison with other systems.

VAT A | KM () Yy
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ACL 12.86 HP9000/755 125 MHz
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CML 2.10 | SS-20 SuperSparc+ 60 MHz
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