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1 VLIW Dot Product
For the following code block, fill in the VLIW table with instructions.

loop:

  1: fld f1, 0(x1)

  2: fld f2, 0(x2)

  3: fmul f3, f1, f2

  4: fadd f0, f0, f3

  5: addi x1, x1, 8

  6: addi x2, x2, 8

  7: bne x1, x3, loop

Assume the following:

• All FUs fully pipelined

• 1-cycle Integer ALU

• 2-cycle Load/Store Unit

• 3-cycle FP Adder

• 4-cycle FP multiplier

• Perfect branch prediction

• N-cycle latency means that the result is usable in 

N cycles (i.e., load in cycle 0 is usable in cycle 2)

Label ALU MEM FADD FMUL

loop 5: addi 1: fld
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2 VLIW Dot Product with Software Pipelining
For the following code block, fill in the VLIW table with instructions. Please software pipeline your 

instruction stream.

loop:

  1: fld f1, 0(x1)

  2: fld f2, 0(x2)

  3: fmul f3, f1, f2

  4: fadd f0, f0, f3

  5: addi x1, x1, 8

  6: addi x2, x2, 8

  7: bne x1, x3, loop

Assume the following:

• All FUs fully pipelined

• 1-cycle Integer ALU

• 2-cycle Load/Store Unit

• 3-cycle FP Adder

• 4-cycle FP multiplier

• Perfect branch prediction

• N-cycle latency means that the result is usable in 

N cycles (i.e., load in cycle 0 is usable in cycle 2)

Assume perfect branch prediction and that 𝑁 → ∞ (where 𝑁  is the number of iterations). Label instruc

tions with (iteration number).(instruction number).

Fill in the table with the steady-state kernel of the software pipeline (the repeating pattern once the 

pipeline is full after some number of iterations).

You do not need to use all lines.

Label ALU MEM FADD FMUL

1.5: addi 1.1: fld
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3 VLIW Dot Product with Software Pipelining and Loop Unrolling
loop:

1: fld f4 0(x1)

2: fld f5 0(x2)

3: fld f6 8(x1)

4: fld f7 8(x2)

5: fld f8 16(x1)

6: fld f9 16(x2)

7: fld f10 24(x1)

8: fld f11 24(x2)

9: fmul f12 f4 f5

10: fmul f13 f6 f7

11: fmul f14 f8 f9

12: fmul f15 f10 f11

13: fadd f0 f0 f12

14: fadd f1 f1 f13

15: fadd f2 f2 f14

16: fadd f3 f3 f15

17: addi x1 x1 32

18: addi x2 x2 32

19: bne x1 x3 loop

Assume all functional 

units are fully pipelined

• 1-cycle integer ALU

• 2-cycle Load/Store Unit

• 3-cycle FP Adder

• 4-cycle FP Multiplier

Label ALU MEM0 MEM1 FADD FMUL

1.1: fld 1.2: fld

3.1 What situations would VLIW be useful in?

3.2 What are the pros and cons of using VLIW?
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