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• Data dependence analysis

• Loop interchange



Data Dependency

S1: A=B+C;  

S2: B=C+A

Is there a flow dependency from S1 to S2?

Read after Write

Is there an anti-dependence from S1 to S2?

Given a program:

Is there output dependence from S1 to S2?

Write after Write

Is there a flow or anti dependency  

from S2 to S1?

Yes. A is defined in S1  

and used in S2.

No. Otherwise the  

sequential program would  

be incorrect.

Yes. B is used first,  

defined later

No. S1 &S2 write

different memory

locations.

Write after Read



Data Dependency in a Loop Program

Given a Fibonacci program:

F[ 0 ] = F[ 1 ] = 1;

for (i = 2; i < n; i++)

F[ i ] = F[ i – 1 ] +F[ i – 2 ];

Call each iteration Si

Is there a flow dependence from S2 to S3?

Is there an anti-dependence from S2 to S3?

Iteration space: S2, S3, …., Sn

Is there a flow or anti-dependence from S3 to S2?

Yes

S2: F[2]=F[1]+F[0]

S3: F[3]=F[2]+F[1]

No

No.

S2 runs before S3.



Loop Interchange Example

for j = 1 to i+2

F[ i ,j] = F[ i – 1,j ]

Given a sequential program:

for i= 2 to n

All inequalities on i and j bounds:

All inequalities on i bounds:

i ≥ 2, i≤ n, j ≥ 1, j≤ i+2

j ≥ 1, j≤ i+2 → L1? U1?

→ L1=1. U1= n+2

→ i ≥ 2, i ≥ j-2. L2=max(2, j-2)

for j= L1 to U1

for i = L2 to U2

F[ i ,j] = F[ i – 1,j ]

All inequalities on i bounds:

i ≥ 2, i≤ n, j≤ i+2

→ i≤ n. U2=n

i

j

j=i+2

i=2

j=1
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