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(b) Common software  (c) ILSP zlgorithm. The outer loop is unrolled along the abscissa,
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Fig. 1 Comparison between algorithms
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Fig. 3 Eliminating anti- dependency
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Fig. 5 Pipelined register addressing and code generation
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Fig. 7 'The hardware mapping table and the loop control register file
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Table 1 Partial experimental results
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I"?foron;f (;'(;)'(D 2 23 14 33730 803l 200 4. 20
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(2) " &3 B HE /DR F AEAT O H K B a0 b B B
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A Novel Register File Structure Supporting [or Software Pipelining of Nested
Loops
RONG Hong-bo TANG Zhi-zhong

‘Department of Computer Science and Technology Tsinghua University Beijing 100084)

Abstract The structure and allocation of the register file is a key factor affecting the performance of software
pipelining. To suppert software pipelining of nested loops. a novel register file, partly-shared leaping pipeline
register file, is presented and its allocation is discussed. The register file effectively addresses the special prob-
lems in software pipslining nested loops, i.e. » intra- and inter-level register renaming, and iteration discuntinu-
ity. Three allocation styles are designed for flexible application: single, pipeline and groupe register styles.
Pipeline registers effectively supports intre-level register renaming with deterministic lifetime. A variable,
which generally has deterministic Jifetime, may have non-deterministic lifetime in software pipelining nested
loops. Group registers address such a problem. To make a paused iteration continue execution again. a leaping
operation provides quick data transmission between registers. The engineering practice has proved the efficizncy
of the structure and its allocation method.

Key words Instruction-Level parallelism, register file. pipeline register, data dependence, software pipelining.
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