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1     t0 = x(1)  - x(5)
2     t1 = x(2)  - x(6)
3     t2 = x(1) + x(5)
4     t3 = x(2) + x(6)
5     t4 = x(3)  - x(7)
6     t5 = x(4)  - x(8)
7     t6 = x(3) + x(7)
8     t7 = x(4) + x(8)
9     y(5) = t2  - t6
10   y(6) = t3  - t7
11   y(1) = t2 + t6
12   y(2) = t3 + t7
13   y(7) = t0  - t5
14   y(8) = t1 + t4
15   y(3) = t0 + t5
16   y(4) = t1  - t4

load $f0, 0($5)
load $f1, 32($5)
sub $f2, $f0, $f1
load $f3, 8($5)
load $f4, 40($5)
sub $f5, $f3, $f4
add $f0, $f0, $f1
add $f1, $f3, $f4
load $f3, 16($5)
load $f4, 48($5)
store $f5, 24($sp)
sub $f5, $f3, $f4
store $f5, 48($sp)
load $f5, 24($5)
store $f2, 16($sp)
load $f2, 56($5)
… …

First spill

First spill
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for (int j =0; j <TileSize; j +=NU)
for (int i =0; i <TileSize; i +=MU)

1..8
for (int k =0; k <TileSize; k += KU)

...
*

Repeat * for k+1 .. k+KU-1

 

1

2

8

  
k, 1..4
1..2, k 

k,4

k,1

k,1 1,k

2,k

2,k

store C back to memory

load A        into registers
load B        into registers
C  += A      
C  += A      

C  += A      

* B
* B

* B

load C      
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load $f4, 24($5) 
store $f4, 16($7) 

  load $f4, 16($7) 
  store $f4, 8($7) 
  load $f5, 16($5) 

  load $f4, 8($7) 
  load $f3, 8($5) 

  load $f0, 0($5)
  load $f1, 0($6) 
  load $f2, 0($7)

4  madd $f2, $f2, $f4, $f1

. . .
madd $f2, $f2, $f5, $f1
load $f5, 8($5) 
madd $f2, $f2, $f5, $f4
load $f2, 8($7) 
store $f2, 0($7) 
load $f5, 520($5) 
madd $f2, $f2, $f3, $f4
load $f4, 8($6) 
load $f3, 512($5) 
madd $f2, $f2, $f0, $f1
load $f2, 0($7)
load $f1, 0($6) 

store $f2, 0($7) 

applied by MIPSPro       scheduling applied by MIPSPro
(d) MIN algorithm after the   

unscheduled code 
(b) MIN algorithm on the 

3   madd $f4, $f4, $f5, $f1

16  c67 += a68 x b65
15  c66 += a67 x b65
14  c65 += a65 x b65
13  c64 += a64 x b65
12  c3 += a67 x b1

10  c1 += a65 x b1
11  c2 += a66 x b1

9   c0 += a64 x b1

8   c67 += a3 x b64
7   c66 += a2 x b64
6   c65 += a1 x b64
5   c64 += a0 x b64
4   c3 += a3 x b0
3   c2 += a2 x b0
2   c1 += a1 x b0
1   c0 += a0 x b0

1   madd $f2, $f2, $f0, $f1

2   madd $f4, $f4, $f3, $f1

load $f2, 24($7) 

load $f0, 0($5)

First 
spill

c65 += a65 x b65
c67 += a68 x b65
c67 += a3 x b64
c65 += a1 x b64
c64 += a64 x b65
c66 += a67 x b65
c64 += a0 x  b64
c66 += a2 x b64

c3 += a67 x b1
c2 += a66 x b1
c3 += a3 x b0
c2 += a2 x b0
c1 += a1 x b0
c1 += a65 x b1
c0 += a64 x b1
c0 += a0 x b0

  

. . .

  

   

(c) Code scheduling  (a) Unscheduled code 
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