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Dataparallel-C (DPC) is a parallel language based on SPMD model. DPC looks hke
C Iangua.ge and has the notion of virtual processors to express the exphc1t para.llehsm
Recently some parallel computer systems have special vector processing chips in each
processing element. With this feature of DPC we can generate parallelized and vectonzed
codes for these systems. In this paper we show the advanced. DPC compller that can
generate vector codes not using complex data dependency analysxs We also evaluate the
codes for the AP1000 generated by this compiler.
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List 1 daxpy.dpc: DPCic & 2DAXPY List 2 daxpy.c: daxpy.dpc 63 ¥4 L EALCY — R

}

1 e
1 #define N 1024 2 struct vector {
2 domain vector { 3 double x, y;
3 double x, y; 4 )} vle4l;
g ‘}-viN; s O 1
6 void DPC_main
6 ' void DPC_main() { 7 **int Dgc_vpi ;
; double a; 8 double a; :
9 [domain vector].{ 10 for (DPC_vpi = 0; DPC_vpi < 64; DPC_vpit++) {
10 y=as=*»x+y; 11 - vIDPC_vpil.y = a * v[DPC_vpiJ.x + v{DPC_vpil.y;
11 } 12 } S : B
12} 13

List 4 neighb.c: neighb.dpc b I vy N4 VS RACY— R

List 3 ne:ighb.dpc: iﬁﬁ’éﬁirﬂ

1 #define N 1024 1 RN )

2  domain vector { 2  struct vector {

3 .double x;, y; 3 double x, y;

g } vINI; g } vi64];

6  void DPC_main() { 6  void DPC_main() {

7 double a; 7 int DPC_vpi;

8 see 8 double a;

9 [domain vector].{ 9 e ;

10 X = a * x; 10 for (DPC_vpi = 0; DPC_vpi < 64; DPC_vpi++) {

Yy = y + successor()->x; 11 vIDPC_vpil.x = a * v[DPC_vpil.x;

12 . 12 -

13 ) }2 . [ call communication library J ...
15 for (DPC_vpi = 0; DPC_vpi < 647 DPC_vpit++) {
16 v[DPC_vpil.y = v[DPC_vpil.y + DPC_temp_1; -.
17
18}
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List 5 daxpy.dpc D2 b ALa— F(BEHI—F)

1 e

2  struct vector {

3 double x, y;

g } v(64];

6 void DPC_main() {

7 int DPC_vpi;

g double a;

10 - 64, VLEN;
11 LD a, S0;

12 LDV (v[0:63].x), VO;

13 MULSV Vv S0, Vi;
12 LoV (vlo:631.y), V2i

15 ADDV Vi, v2 v3;
18 STV V3, (vlo:63].y);
18y 7
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" Internal registers | 8 vectors (length 128)
(double) 16 scalars ¢

2 masks (length 128)
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<+VSR27
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List 6 matmul.dpc: DPCic & 2475I%K

#define N 512

1

2 domain matrix {

3 double a_ col[N

4 double b_rou[N

5 double c_col[N

6 double buf [NI;

7 double - tmp;

g } x[N]1;

10 matrix_mult() {

11 int i, j;

12

13 [domain matrix].{

14 buf = b_row;

15 for (i = 0; i < N; i++) {

16 ' tmp = 0.0;

17 for (j =0; j <N; j++) { =
18 tmp += a_col[jl*buf[j];
19 } . .

20 c_col[(i+ID)¥YN] = tmp;

21 predecessor()->buf = buf;
22 }

23 }

24 }
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5 150000 |- 'b‘ ]
100000 |- 4 -
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List 7 matmul.dpcHH AR ENLRS PIfLT— I

1 strnct matrix {
2 double a_col[512];
3 double b_row[512];
4 double c_col[512];
5 double buf[512];
6 double tmp;
7 0k
g struct matrix x[64];
10 int matrix_mult()
%% int i;
13 int J,
14 '
ig /t{[donun matrix}. =/
17 A '
18 for (; i < 512; )
19 {... [
20
21 for (; j < 512; ) .
gg PUIO(UVSR(30)) = sizeof(struct matrix)/4; /* stride of 32 bit data member %/
gg : VPUIO(UVSR(31)) = sizeof(struct matnx)/& /t stride of 64 bit data member */
26 #if 0 /+ --- vectorized expresson ( 79) =memmmemocee
27 x[DPC_vpil.tmp += x[DPC_vpil.a_col[j] * x[DPC_ vp:.] buf[jl;
gg #endif /» */
30 - DPC_vpi=0;
31 VPUIO(UVLEI) = DPC_num_vp_matrix; /% vector length (loop limit) =/
32 . /+ vcode STARTLABEL (vcO1) ; */
33 VPUID(UVSRG)) = (uns:gned int) t(x[DPC vp:.] a_coll[jl);
34 /* vcode VLD64( VSR(31), VSR(4), VR(0O) ) */
35 VPU]U(UVSR(S)) = (unsxgncd int) k(x[DPC vpx] buf[jl]);
36 /* vcode: VLD64( VSR(31), VSR(5), VR(8) ) */
37 /+ vcode: VMULDM( VR(8), VR(O) VR(&) VHR(O) ); */
38 VPUIO(UVSR(6)) = (unugncd int) t(x[DPC vpil. tmp)
39 /* vcode: VLD64( VSR(31), VSR(6), VR(16) ); */
40 /* vcode: VADDDH( VR(8), Vll(iG) VR(8), VHR(O) ); */
41  /» vcode: VST64( VR(8), VSR(31), VSR(G) ); . */
42 /* vcode: VSTOP();
22 {extern vc01(); VPURUE(vcO1);}
. 22 }
47 /# Can’t use VPU code, hummm. Y. Koyanagi */
48 for (DPC_vpi = 0; DPC_vpi < DPC num_vp_matrix; DPC_vpi++) {
49 x[DPC_vpil.c_ col[(: + (DPC_get_index_matrix(DPC_nodenum, DPC_vpi) ~ 0)) % 512]
50 = x[DPC_vpil.tmp; .
51 }
52
53 +++ [ call communication library ] ...
$
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1000 matmul.dpc with NCA Flops ~o— 3
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