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Generating Local Addresses for Block-Cyclic Distributed Array

Oh-Young Kwon'- Tae-Geun Kim' - Tack-Don Han'!
Sung-Bong Yang''™ - Shin-Dug Kim'"

ABSTRACT

Most data parallel languages provide the block-cyclic distribution (cyclic(k)) that is one of the most general regular
distributions. In order to generate local addresses for an array section A(l'his) with block-cyclic distribution, efficient
compiling methods or run-time methods are required. In this paper, two local address generation methods for the
block-cyclic distribution are presented. One is a simple scan method that is modified from the virtual-block scheme. The
other is a linear-time 4M table that contains the local memory access information construction method. This method is
simpler than other algorithms for generating a 4M table. Experimental results show that a simple scan method has
poor performance but a linear-time AM table generation method is faster than other algorithms in 4M table gen-

eration time and access time for 10,000 array elements.
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x+r-y=c A9 familyAoll EA5A Ht (29
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1! m = get_mypid();

T o= Tk wmn=v; div p; p;=v, mod b’
ciaf (m < ﬁl) wmin=wmin+1;

2
3
4 vp= Lh/k), wp=v, div 5 pp=v, mod p
5:3f {m=p,) Wmay = Wmax — 15

6: if (m == p;) {

7 t=(v;— Win) * k— 1

8 iend = [(min((v,+1) -k k+1)—1{s];
9. for (i=0; iCiend; i++)

100 Als-i~t] = X5

11: Win = Wiyin +1

12: }

130 v,=wpy -+ m

14: for (w= W, WS W wt++) {

150 t=(v,—w) - k—1;

160 dend = [({(v,+1) - k= D/s1;

170 for (i= [ (v, - k—D/s1; i(iend; i++)
18: Als-i—t] = X;

19: va=v,+b;

20: }

21 if ((m == p,) and (v+v,)) {

220 t=(v,— (W +1)) - =L

23 iend = [(A+1-—1D/s1;

24:  for (i= [ (v, - k—D/s1; iCiend; i++)
25 Als-i—t] =X

26: }
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m

S=smod (p k), r=(p-k mod s

if (r==0)
for (x5=0: xp<k; xpt+) {
y =1, AM[xydnext = x; AMI xol.offset = k;
}

else {
for (x=0; x,<k; xo++) {
if (Lxp/rl =) {
9: y =1 aM[x)lnext = x,-r;
100}
110 else {
12: v =1 (xg+0—k)/rl,;
130 AM[ xplnext = x+86—7-y;

140}

150 aM xyloffset = y- & - (x- 4M [ xp).next);
16 }

17}
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1: 8=smod (p k), r=(p -k mod s

20 o=sdiv(p-k; wo=(G((p-k+8—1/8) div (p+ k),

3 p=w—o0;;

4: period = LCM(s,p- B/(p- k);

5. if (r==0) {

6. if (o=k)

7 for (x,=0; x,<k; xpt+) {

8: y = period; AM|[ xolnext = x50 AM[ xloffset = y- k;
9 }

10:  else {

11:  for (x=0; x<k; xg++) {
120 x=zx+6;
13: if (x <k) y=o0;

14: else {
‘15: y = period - (0 -x)/8; x=x - n
10: }

11: AIM[ xglnext = x+8—7r-y;

14: AM [ xoloffset = v+ k - (x— AM[ x].next);
160}

17: )

18}

19: else {

20: (g, a,pB) <« Extended-Euclid(p, r);

21: for (x,=0; xp<k; xp++) {

22: if (Lo x)/rl< o)A

23: y=p; 4IM[x5]lnext = x,—r;

24 }

25: else {

26: A=p(k—1)— 7 0— p(xy+ ),

27 = A at+ri(=2-a)/r1);

28: y=(1/N{r o+ o(xg+ 8 —olk—1—1};
29: AM[ xglnext = k—1—j;

30: }

31: AM [ xy).offset = y«k - (xg— AM[ xyl.next);
320}

33}

(O” 7) s>p-£ 2 I aMHO|E T YTRIE
(Fig. ) 4aM Table Constructing Algorithm if s>p- &
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