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— Fortran 90
— High Performance Fortran
— ZPL

A(1:n, 1:m) =
o 5 B(1:n, 1:m) + C(1:n, 2:m+1) * D(0:n-1,1:m)

[/ for(i=1; i=n; ++i)
/[ for(j=1;j=m; ++j)
/[ Alil[j] = B[il[j] + C[i][j+1] * D[i-1][j];
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A(l:n, 1:m) =
B(1:n, 1:m) + C(1:n, 2:m+1) * D(0:n-1,1:m) B i 5t |

[/ for(i=1; i=n; ++i)

/] for(j=1; j=m; ++j) BEY
/Alil[i] = B[i][j] + C[i][j+1] * D[i-1][j];

tmp(1:n,1:m) = C(1:n, 2:m+1) * D(0:n-1,1:m)

Zjﬁ—ﬂ:f A(1:n,1:m) = B(1:n, 1:m) + tmp(1:n, 1:m)

for(i=1; i=n; ++i)
for( j=1; j=n; ++j)

tmpl[i][j] = Cli][+1] * D[i-1][j];
for(i=1; i=n; ++i)

= =h A
for( j=1; j=n; ++j) )L 7I?ﬂ|:|
Ali][j] = B[i][j] + tmp[i][j];

for(i=1; i=n; ++i)
for( j=1; j=n; ++j)
tmpl[il(j] = C[i][j+1] * D[i-1][j];
Alil[j] = Bli][j] + tmp[i][j];




Background

N

—KEFEDOEL. BEFIZE

C{1:n,1:m
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B{1:n,1:m) = A(1:n,1:m +A{1:n,1:m)
= A(1l:n,1:m

*A(1l:n,1:m)

- a7 SINANT=-TURT!
B(1:n,1:m) = A(1:n,1:m)+A(1:n,1:m}
C(1:n,1:m) = B(1:n,1:m)

-BRA

All1:n.1:m) = A(l:n,1:m)+A(1l:n,1:m)
A(1:n,1:m) = A(0:n-1,1:m)+A(0:n-1,1:m)
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Normalized Array Statement

COMX CTaEILT AR REEE
/| SATERD X DI DHRA S
[1..n,1..m] A@(0,0) := B@(0,-1)
[1..n,1..m] A@(0,0) := B@(1,2) + C@(-1,0)
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— EF7E0y: for(i,j) Ali[i] = B[j1[i]
— ZF7%0y: for(i) A

= B[2*i]
= B[n-i]

- &1L for(i) ALl = Afli+1]

— Z (0 for(i) A
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ASDG
(Array Statement Dependence Graph)
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« BRAERE X ESLDIKREFREE

— Flow Dependence
[1..n] A@(0) := B@(0) // ZoB AV !
[1..n] C@(0) := A@(0)
— Anti Dependence
[1..n] B@(0) := A@(0)
[1..n] A@(0) := C@(0) // ZoHBEh !
— Output Dependence

[1..n] A@(0) := B@(0)
[1..n] A@(0) := C@(0) // Z-oBEhH !
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(Array Statement Depend
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» Iteration Space Bl DIK7FERE %

[1..n,1..m] A@(0,0) := B@(0,0)
[1..n,1..m] C@(0,0) := A@(1,0)

for(j=1; j=m; ++j)
Afi][3] = Bi][j]
CLil[5] = Ali+1][j]

for(i=n; iZ1; ) // SoBAET
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(Array Statement Dependence Graph)
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ASDG
(Array Statement Dependence Graph)
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. 51 ;

1.m,1.n] A:= Eﬁ{-l,ﬂ};
1.m,1.n] C := A®{0,-1);
l.m,l..n

B := A@(-1,1);

{ (AI{ 1 L3 1 }: E'CIW},
{H ,{-l,ﬂ],iﬂli}]
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— Fusion for Contraction
HEATURTUEEILIET 1= DFusion
— Fusion for Locality
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ONTRACTION(G)

:> +— trivial partition of &
| — |V]

z +« array vars in G sorted by decreasing weig
:> for i «~ 1to |z] { consider var z; for contraci
=) ¢ « {P;j|P; contains a reference to variable zi}
=) ¢ +« cUGrow(e, G)
T if CONTRACTIBLE?(zi,¢,G )
FusioN-ParTITION? (¢,
8 k + smallest j for P; € ¢
0 Py +— Ugzgez
10 b= t=(le]=1)
11 return P
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Fusion!

5: O &EDIC
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CONTRACTION(G)

rial partition of G

ecreasing weight w
var z; for contraction }
oference to variable z;}

T +— a vars in (7 sorted b
i \F1to |z| { consis
{P;|P; contains ¢
e U Grow(e, G)

if CoNTRACTIBLE?(z: /£, G) and
> FusioN-ParTIZION? (2, G)

8 k + smallest j for P; € ¢
O Py, Uegez
10 I e 1= (le] = 1)

11 return F
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for(i) for(k) ..., or for(k)for(i) ... ?
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FiND-LooP-STRUCTURE(C)

1 for j —1to n initialize unassigned mask }

2 by + true E b; =< true = array dimension j has
not yet been assigned to a loop}

3 for i «~1to n {/iterate over loops }

4 for j — 1to n { iterate over array dimensions }

5 if b;

+1 ifYueC,u; 20
d +~ -1 fVueC,uy; <0and Juel,u; <0

= = 0 otherwise
:E)’)%Z_ if d#0 { can loop i iterate over dimension j7 }
75 <TULMWY b; + false

pi «~ jd
il #9 G — C — {u € Clu; # 0}
T~ break out of 7 loop
12 return NoSowuTion  { no dimension found for loop i }

13 return p
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o LV1 [TypeDecl]
— BIMESAEYSRIIRCAZRL TIESZLY

mayAlias(el,e2) =
subtypes(type(el)) Nsubtypes(type(e2))+o
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o LV2 [FieldTypeDecl]
—BI74—ILEADT I RITEIAT)SER
mayAlias(el.fieldl,e2.field2) =
[ TypeDecl] & field1==field2
o LV3 [SMTypeRefs]
—WVIFEHDEERZFE>TEN—RITE
el :=e2 ELVSRANTAI S LIZH =5
type(el)ttype(e2) = RHEFEIZZE5IAD

mayAlias = (subtypes Neqclass)(type(el)) N [E]
(e2)+0
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