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A Study on the implementation of Concurrency and
Vectorization on Alliant FX/2812 system

Koo, Ja-Rok
Dept. of Computer Science

{Abstract)

Objectives of this paper are to study techniques and methods for effective
implementation of concurrency and vectorization for large codes; and to
determine the feasibility of parallelizing an existing large scientific code; and
to estimate potential speedups attainable,

This paper presents the experimental results in order to study the above
objectives on Alliant FX/2812 system. This system is based on the Intel's
1860 processors, Also, this paper shows the feasibility of super-scalar
processors for the benchmark applications,
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a9 2. FX/2800 »=
C - - Pi - Program loops over slices in interval, summing
C - - area of each slice
C :
real tt1(2), tt2(2)
integer*4 intrvls, cut
double precision sumall, width, f, x
o e
f(x) =4d0 / (1d0 + x * x)
C
read (*,*) intrvls
t2 = etime(tt1)
C
C - - Computer width of cuts
C
width = 1,40 / intrvls
sumall = 0,040
C
C - - Loop over interval, summing areas.
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do 100 cut = 1, intrvls
sumall = sumall + width * f({(cut - .5D0) * width)
100 continue

C
C - - Finish overall timing and write results
C
tl = etime (tt2)
write(6, *) ‘Time Interval =', 1,0 / float(intrvls), ’ seconds’
write(6, *) 'Time in main =", t1 - t2,", sum =’, sumall
write(6, *) ‘Error = *, sumall - 3,14159265358979323846d0
stop
end
a9 3 1E 2=y
C
C - - Main - This program starts the workers and writes out the
C final answer as well as the times for all workers
C
double precision sumall, time(50)
real tt1(2), tt2(2)
integer*4 prcnum, nprocs, intrvlg
common /comm/ sumall, time
C
read (*,*) nprocs, intrvls
t2 = etime(ttl)
C
C - - Call subroutine concurrently to do work
C

CVD$L CNCALL
do 100 prcnum = 1, nprocs
call work (prenum, intrvls, nprocs)
100 continue
tl = etime (tt2)
write(6, *) 'Time Interval =" , 1 00 / float(intrvls), "seconds’
write(6, *) 'Time in main =", tl - t2,’, sum =’, sumall
write(6, *) "Error = ’, sumall - 3, 141592653589793238464d0
do 200 i = 1, nprocs
write(6, *) "Process ', i, ' Time = ’, time(i)
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200 wontinue

gtop
end
gubroutine work{idproe, intrvls, nprocs)

CVD$R NOCONCUR

c

- Computes integral for every nprocs-th slice, using a

- to routine as integer * 4 message,

¢
¢ - rectangular approximation, Number of slices is passed
c
c

Integer * 4 cut, intrvls, idproe, nprocs

Real dummy (2)

Double precision sum, sumall, width, f, x, time(50)
common /comm/sumall, time

common /synch/ lock

f(x) = 4d0 / (1d0 + x * x)

c
t1 = etime(dummy)
¢
¢ - - Get number of cuts and compute width of cuts
¢
width = 1,d0 / intrvls
c
¢ - - Calculate area in every “nprcss” cuts and sum
¢ - - (This is the WORK part)
c
sum = 0, 040
do 100 cut = idproc, intrvls, nprocs
sum = sum + width * f{({(cut - .5d0) * width)
100 continue
time (idproc) = etime(dummy) - t1 .
c
¢ - - - Return answer to the base node
c
cvd $1 syne
sumall = sumall + sum
return
stop
end
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