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A Dataflow-based Massively Parallel Programming Language,
and Its Implementation on a Commercially Available Parallel Machine
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and MAKOTO AMAMIYA T

In this paper, we propose a dataflow-based massively parallel programming language, called
V', which is based on a data-flow oriented functional programming language. The language
provides a programming unit, called agent, to write parallel entities communicating with each
other. In addition to connecting agents explicitly, abstraction of ensembles of agents on a
predefined topology description is introduced, in order to write a massively parallel program
that naturally reflects the structure of a problem. We also present some implementation issues
and a preliminary evaluation of our compiler and runtime system developed for the Fujitsu
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AP1000, a distributed-memory parallel machine with conventional processors.
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! others others
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program secondmax

agent selectmax()
{channel numbers:integer}
{export max,others:integer}
= for (tmp:integer;nums:stream) init
(head(numbers),tail(numbers))
body
if nums=nil
then put(max,cons(tmp,nil))
after put(others,nil)
elsif tmp<head(nums)
then recur(head(nums),tail(nums))
after put(others,tmp)
else recur(tmp,tail(nums))
after put(others,head(nums));

={form
maxli=create(selectmax){std_in}{!,strm1},
max2=create(selectmax){strm1}, {result,!}
in result};

R1 BEZ M) —s08HED 2 BHCKE REEETH
Fig.1 An example of selecting the second maximum value
from an integer stream.
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Fig.2 An agent-field whose agent instances communicate
with 4 neighbors on torus template.
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Fig.3 Overview of our compiler.
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