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Evaluation of Compiler-Assisted DSM Schemes:ADSM and UDSM

JUuNPET NIWA |+ TAKASHI MATSUMOTO! and KET HIRAKIt

We have proposed two compiler-assisted software-cache schemes. One is a page-based sys-
tem (Asymmetric Distributed Shared Memory: ADSM) which exploits TLB/MMU only in
the cases of read-cache-misses. Another is a segment-based system (User-level Distributed
Shared Memory: UDSM) which uses only user-level checking codes and consistency manage-
ment codes for software-cache. Under these schemes, an optimizing compiler directly analyses
shared memory source programs, and performs sufficient optimization. It exploits capabili-
ties of the middle-grained or coarse-grained remote-memory-accesses in order to reduce the
number and the amount of communications and to alleviate overheads of user-level checking
codes. It uses interprocedural points-to analysis and interprocedural redundancy elimination
and coalescing optimization. We have implemented the above optimizing compiler for both
schemes. We also have implemented runtime systems for user-level cache emulation. Both
ADSM runtime system and UDSM runtime system run on the SS20 cluster connected with
the Fast Ethernet(100BASE-TX). We have revealed that both schemes achieve high speed-up
ratio with the SPLASH-2 benchmark suite.
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0 1 The problem size and sequential execution time (sec)

ADSM | overheads UDSM | overheads
program problem size | sequential | parallel 1IPE (%) | parallel 1IPE (%)
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Radix 4M integer keys 6.49 6.53 1 6.85 7
FFT 1M complex doubles 19.14 20.86 9 19.79 3
Raytrace balls4, 1282 pixels 171.41 171.44 0 175.80 3
Barnes 215 bodies 55.71 57.20 3 66.51 17
Water-NS 4096 molecules 479.63 487.49 2 498.49 4
Water-SP 4096 molecules 53.23 54.92 3 58.79 10
Ocean-RW 2582 ocean 20.76 21.67 4 24.47 12
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