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A framework of the Optimize Compiler
for Software-Controlled On-Chip Memory

MoToNnoBU FUJITA ,+ MAasaAKl KONDO,t
HirosHi NAKAMURA,+ SHIGERU CHIBA
and MITSUHISA SATOtit

Recently, performance disparity between processor and main memory has increased. Se-
rious performance degradation has often occurred especially in high-performance computing
due to the disparity. 0 To solve this problem, a new VLSI architecture called SCIMA has
been proposed. SCIMA integrates processor and a part of main memory into a single chip.
In this paper, we propose a directive based SCIMA compiler, and present a framework of
the optimize compiler for SCIMA to realize automatic optimization using software-controlled

On-Chip memory.
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integer N

double precision On_Chip (OCM_SIZE)
double precision x(N), y(N), sum
integer 1i,j

c ***On_Chip)D OOO0DOCMOODOOODOOD OO *xkx*
call set_OnChipAddr (On_Chip)

tmp=0.0d0

c *000000000000000000O0 **x*=*
call load(x(i),On_Chip(1l) ,8%*N,8%*N,0)
call load(y(i),On_Chip (N+1),8%*N,8*N,0)

do i=1, N
sum=sum+On_Chip (1) *On_Chip (N+1i)
enddo

02 00000000 (SCIMAOODDDODDO)

00000000000 (020 OnChip) 00O
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0000000000000000000000
0000000000000000000000
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0000000000000000000000
ooo
call load(x(i),On_Chip(1),8*BL,8*BL,0) OO
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00000000000000000
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3.2 SCIMAODOOOOOOODOOOOOOOO
0D0000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000oo0oo0o
00000000 SCIMADOOOOOODOO
000000000000SCIMAOODOOOOOD
000000000000000000000000
0000000000000000 Omni OpemMP
Compiler® 00D0DDOD0DODDO
3.2.1 0000000000
0D0000000000000000000000
000000030000 00003000000
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integer N
double precision x(N), y(N), sum
integer i, j

c ¥ y0OOOOOOOOODOOOOONOODOD ****x
!'$scm begin (x, N, 0)
I$scm begin (y, N, 0)

tmp = 0.0d0

c * 0000000000000 0O000 ***x*
!$scm load (x, i, N)
!$scm load (y, i, N)

doi=1, N
sum = sum + x(i) * y(i)
enddo

c *vdxy xO000 begin0 OO0 *****
1$scm end (y)
1$scm end (x)
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I$scm begin (<0 O 0 >,<size_1><size 2>,...<size ><0 00000 _1><000000_2>,.<000000_n>)
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000000O0!'$scmbegin00000000O0O0DO00O0OOOOOOOOOOO
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double precision a(N, N),p(N),g(N)
integer 1i,3,3J

do jj=1,N,NB
do i=1,N
do j=jj, jj+NB-1
q(i) = g(i)+a(i,j)*p(3)
enddo
enddo
enddo
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00000000000000000

() (1)(200000000000000000

page 000000000000
(i) 000D0000D00O0O0000000000

c***>O000000000000000 ****=*
integer strmbuf
parameter (strmbuf=STRMBUF_SIZE)

!$scm begin (a, 1, strmbuf, 0,N-1)  -eoeeeeeessssssemas (A)

do jj=1,N,NB

do i=1,N
do j=3jJj,jj+NB-1,strmbuf
1$scm load (a,i, 33, 1,strmbuf) eoeeeeeeseeseereminnen ©
do k=1, strmbuf

q(i)=qg(i)+a(i,j+k-1) *p (j+k-1) ](B)

enddo

enddo
enddo
enddo
I$scm end (a)
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integer strmbuf
parameter (strmbuf=512)

!$scm begin (a,1,strmbuf,0,N-1

!$scm begin (p,NB,0) (D)
do jj=1,N,NB
1$scm load (p,jj,NB) (E)
do i=1,N

do j=3jj,jj+NB-1,strmbuf
!$scm load (a,i,jj,1,strmbuf)
do k=1, strmbuf
q(i)=q(i)+a(i,j+k-1)*p(j+k-1)
enddo
enddo
enddo
enddo
!$scm end (a)
1$scm end (p)
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