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a) Traditional superscalar b) Miss path design
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Register def-use table

regid def-time last-use

  0
  1
  2
  3
  4
  5
  6
  7
  8
  9
  10
  11

Reservation Table

cycle   ALU ALU Ld/St

  0

  1

  2

  3

  4

  5

  6

  7
Sample code

A:  ld r2,0(r6)

B:  add r3,r2,1

C:  mul r4,r2,r9

D:  add r8,r2,r7

E:  div r10,r3,r9
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Register def-use table

regid def-time last-use

  0
  1
  2 2 2
  3 3
  4
  5
  6 0
  7
  8
  9
  10
  11

Reservation Table

cycle   ALU ALU Ld/St

   0      A

   1

   2 �
   3

   4

   5

   6

   7
Sample code

A:  ld r2,0(r6)

B:  add r3,r2,1

C:  mul r4,r2,r9

D:  add r8,r2,r7

E:  div r10,r3,r9

�N%$a������d� �;tg�56����d6�Rm�����=*�/54���AM�(#'%'�(a9%'��*1�����n/0��%$.���*;C¯6	�nA	�)]

Register def-use table

regid def-time last-use

  0
  1
  2 2 2
  3 3 3
  4 5
  5
  6 0
  7 3
  8 4
  9 3
  10 6
  11

Reservation Table

cycle   ALU ALU Ld/St

   0      A

   1

   2 
 �
   3 D      E

   4

   5

   6

   7
Sample code

A:  ld r2,0(r6)

B:  add r3,r2,1

C:  mul r4,r2,r9

D:  add r8,r2,r7

E:  div r10,r3,r9
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Reservation table

cycle   IALU  IALU  LD/ST

  0
  1
  2
  3
  4
  5
  6
  7

Register file

regid  value  def-time  last use

0
1
2
3
4

5
6
7
8
9
10
11
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m
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Steps 1, 2, 4
Step 3a

Step 3b

Step 5

Steps 6-9
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A

B A

B A

B A

A:  ld r2,0(r6)

B:  add r3,r2,1

C:  mul r4,r2,r9

   ...

2) B enters stage 1 and
    checks r2’s busy bit.

1) A sets r2’s busy
    bit in stage 1.

B

3a) B stalls in stage
    1 for 2 cycles.

4) B can read r2’s def-time
    and proceeds to stage 2.

3b) A clears r2’s
     busy bit..
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while ( (Op = GetNextSequentialOp()) != NULL ) {

1) Check Op’s source operands to determine when all
of them will be ready,
EarliestStartTime=MaxReadyTime(Op’s Src Operands).

2) Determine ResourceSet, which is the set of
resources that Op needs to execute: functional
units, register ports, result buses, etc.

3) Search the reservation table, starting from
EarliestStartTime, for a cycle in which all
resources in ResourceSet are available.

4) When such a cycle - ScheduleCycle - is found,
reserve the needed resources for Op by marking
entries in the reservation table.

5) Set the definition (def) time of all of OP’s
destination operands to ScheduleCycle+Latency(Op).

}
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