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The Implementation of Loop Self-Pipelining with Supports in
Hardware for Coarse-Grained Reconfigurable Platform
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Abstract  Loop pipelining usually leads to significant performance improvements in coarse-
grained reconfigurable architectures. Loop scheduling methods, synchronization of pipelines and
measures efficiently utilizing the memory bandwidth are the key issues of loop pipelining tech-
niques. This paper introduces the implementation of loop self-pipelining with supports in hard-
ware on LEAP, which based on the hardware supporting automatically loop-iteration scheduling,
data-driven ALU and configurable switch routers. Taking the advantages of dynamically schedu-
ling iteration operations, LEAP exploits high degree of parallelisms. With the help of distributed
memory access and efficiently data reusing of producer-consumer between computing elements,
LEAP improves the bandwidth utilization. The experimental results show that the speedup over

general processor can reach 13. 08 to 535. 22.
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Background

This paper focuses on the loop pipelining in reconfigu-
rable computing platform. Most recent researches on the
reconfigurable architecture uses loop pipelining techniques to
increase the performance of computing intense application.
These works can be classified to two types. One uses the
reconfigurable units as the stages of pipeline. And another
one relates to the software pipeline in VLIW. But all of them
need the support of compiler to accurately schedule the instruc-
tions to execute concurrently. Scheduling depends on the accu-
rate model of system resource, i. e. the latency of memory ac-

cess related to the its content can’t be exactly predicate.
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The work of this paper belongs to the project “Loop En-
gine Array Processor”, which attached a coarse-grained
reconfigurable array to general purpose processor to acceler-
ate the execution of nested loop. This paper designs and im-
plements the loop control engine to directly support nested
loop, also imposes the loop self pipelining technique in the
array. So the mapping of nested loop program to array is
straightforward, and the scheduling and synchronization of
loop iterations is automatically reached. The mechanism in this
paper can expose more fine- and middle-grained parallelism,

namely instruction level parallelism and iteration parallelism.



