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loop1

loop2

loop3

A
cyclic C

ondensate
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100

Statem
ent D

ependence

           G
raph

D
O

 I =
 1,N

 B
(I) =

 C
(I-1)*X

  +
1

 C
(I) =

 1/B
(I)

D
O

 I =
 1,N

  A
(I) =

 A
(I)+

B
(I-1)

D
O

 I =
 1,N

  D
(I) =

 sqrt(C
(I))

L
egality of loop fission:

build the statem
ent dependence graph

D
O

 I =
 1,N

  A
(I) =

 A
(I) +

 B
(I-1)

  C
(I)  =

 1/B
(I)

  D
(I)  =

 sqrt(C
(I))

Program
 

-  B
uild the statem

ent dependence graph: 

- E
ach node in acyclic condensate can becom

e one loop nest

- Find the acyclic condensate of statem
ent dependence graph

nodes: assignm
ent statem

ents/if-then-else’s
edges: dependences betw

een statem
ents (distance/direction is irrelevant)

  B
(I)  =

 C
(I-1)*X

 +
 1

N
ew

 C
ode

- N
ested loop fission: do in inside-out order, treating inner loop nests as black boxes

- O
rder of new

 loop nests: any topological sort of condensate

�?
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egality of loop fusion:
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   I =
 1,N

  X
(I) =

 .....

D
O

 J =
 1,N

 Y
(J) =

 X
(J+

1) ....

IJ 

D
O

  I =
 1,N

  X
(I) =

 ....
  Y

(I) =
 X

(I+
1) ....

illegal

U
sually, w

e do not com
pute dependences across different loop nests.

E
asy to com

pute though:

Flow
 dependence: test for fusion preventing dependence

Iw
   =

  Jr +
 1

Jr <
  Iw

1
Iw

 
N

1
N

Jr

L
oop fusion is legal if

  (i) loop bounds are identical

 (ii) loops are adjacent

(iii) no fusion-preventing dependence
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