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An Execution Method of Data-parallel Languages for
Pseudo Vector Processing

NoBUYA WATANABE,* RYO YOKOYAMA' and TAIICHI YUASAG

Since the number of data used in data-parallel programs is generally larger than the number
of available processors, multiple data are allocated to each processor and the SIMD execution
is realized by iteration. This iterative execution is not obvious because it requires context
control of the program, and some execution control methods have been proposed. On the
other hand, pseudo vector processing is a mechanism which prevents performance degrada-
tion caused by cache fault during execution of a long iteration on scalar processors. In this
paper, we analyze execution methods of data-parallel programs and propose a method that is
appropriate for pseudo vector processing. Furthermore, we present a loop partition technique
which enables to promote pseudo vectorization. We implemented the proposed techniques on
our language system for the data-parallel C language NCX and evaluated the performance by
using a parallel computer Hitachi SR2201. The result of evaluation shows that the proposed
techniques make it possible to use pseudo vector processing on data-parallel languages and to
increase the performance of programs.
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Fig. 3 VP emulation loop adapted to pseudo vector
processing
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Table 3 Execution time of each method
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VAP A EATHEH (sec) R b
(R VP &) AV VPL  VPL-PVP | 3 AV % VPL
pi (1000000) 031  0.22 0.14 55% 36%
jacobi (100x100) 1.68  1.24 1.10 35% 11%
jacobi (200x200) 7.44 5.56 4.82 35% 13%
shallow (64x64) 15.11  16.90 13.28 12% 21%
shallow (128x128) | 59.80  69.11 57.76 4% 16%
AV: 7757 4ET4R7 5 KFR VPL: VP JAMAHR
VPL-PVP: X7 PVAEWED VP U A P AR
R4 LHIETROUERE
Table 4 Performance of parallel execution
PASE PS4 FATHREH (sec) SR
AV VPL VPL-PVP | ¥ AV % VPL

1 111.535  158.917 119.869 -7% 25%

2 49.318 55.804 42.469 14% 24%

4 18.295 18.408 12.420 32% 33%

8 9.108 7.790 4.927 46% 37%

16 4.515 3.910 2.616 42% 33%

32 2.468 2.105 1.5138 39% 28%

AV: 77574E€7 425 5K VPL: VP )R AR
VPL-PVP: 2 PVAEMIED VP ) A FFR

HRB) KWRERTWS VP Y X M HFROBREEIHA
TIhnwIkdbEILNS,

RETHHATE, BRMNET-FER) Turg
AT AR RPN R, R, -5y b
R OTAR YT —F T F v OFIICRET S M
BEThb.

BE/NBEEROBENEED AL 5T, B REET
DEBEEDBUNY MVABORFEET S SOy}
T—=%7 27 F % PVP-SWSW (PVP-SW with Slide-
Windowed General Registers)!!) 2SR SN T W5
B, FFEFEINTEVRY, TOT—FF7F v |05
Iy FEAVEE, LROMELHBRERTES
EEZLND, E, BETHETHNICBI) 5 HREE
TREHTETHL L FRIND, S5IT, BIRETIC
BWCVP 7774 ET4DPERSNIBEONE, OF
D, VP IR IOSEREDEUNY bfETE L
T, SohHMREALIHFTES.
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a—F (M3kB1T5Hi = vplist[i] OES) 25, X
7 MVILEBIZEIP WO TH A, X My TaE v
R LT, V-7 dy ) —KEEETAH VP YR ME

RTEEL, TZ7F4AEF 42 ¥ ERBE VL LEN
Hb. TIT4ET 4RI IFROBA, X7 b7
LY FDORT PR A T HHBREEA VS ZEICL AN
2 N VEATHTRETH B DY,

—%, TIalb—TaryV-FOSEELTIE, K
BTRET 209G FREHNL LT, X7 P fb=%
MESEEEENTELLEEZLNS,

7. BhHYIC
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