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4 Loop distribution(vectorization)
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DO 10 i=1, N DO 15 i=1, N
AG-1)=B)+C) ACi+1)=B)+C(i)
10 B(i)=AC1)*D(i) 15 B@)=A(1)*xD(1)
DO 20 i=1, N DO 25 i=1, N
ACi)=SxB(i) S=A(1)*B)
20 S=C)+A 1) 25 B(i)=S+C(i)‘
Unsuitable case Suitable case

IQS Examples of data dependency
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% 1 Basic data dependency relations

dependency array variablevec
independent FinFj=0 ref only| o
suitable Fi Fj | def-dref | o

dependent special| VIP,ete.] VIP, etc.| o
unsuitable/ Fi ¢ Fj ref-)def | x

unknown Fi 1 Fj - b
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VIP: Vector Inner Product
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IFC ) THEN IF( ) THEN

v= V=, ..
ELSE ELSE
..=V v=...
ENDIF ENDIF
=v .=V
Case A Case B

I;El? Data dependency of

IFC ) THEN
V=...
..=V
ELSE
ENDIF

Case C‘

variables under II¥

§2 Two approaches of data flow analysis with IFs

strategy

depth-first breadth-first
for each path(p), for each vertex(v),
method analyze the order of|{determine the relation
def. and ref. between def. and ref.
time O(Np> OC(Nwv)
workspace| none required
technique | region-restriction data-flow variables
if-then-else reduct. data-flow operators
vectorize |simple IF statements | nested IF statements
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#3075 LER

(1) »— 7 4Bt (distribution) , 43 #l(splitting)
(2) »— 74 (fusion)

(3) »— 7 ANE % (reordering) , —E{k(collapse)
( 4) »— 7 BB Cunrolling)

(5) »— 77 vy 7{t(blocking)

(6) BA% 1 ~ 7 1 »4{k(expansion)

(7)) = 7 vuEEKH(macro detection)
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ORDINARY LANGUAGE DATA FLOW LANGUAGE
PROGRAM PROGRAM

r————c—

PROGRAM NORMALIZATION

DEPENDENCE GRAPH
DEPENDENCE GRAPH
GENERATION GENERATION

DEPENDENCE GRAPH

OVERALL
COMPILER
ARC AND NODE
ANALYSIS AND CODE GENERATION
TRANSFORMATION

y
CODE GENERATION
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