
University of the Saarland
Department 6.2 - Informatik

Prof. Dr. W.J. Paul

Computer Architecture II - SS 03
(due: 20.05.2003)

Excercise 1: (Overall Scheduling Example) (15 points)

Take the following example scheduling of two instructions and fill the tables on page 2 with the
correct values.

We consider the following instructions:
I1: R3 := M[R10]

I2: R1 := R1 + R2

For this example, M[R10] contains the value 11 and R2 contains 9. In cycle t=0 the first
instruction is already in the execution phase. It is executed by the memory unit and stored in
reorder buffer entry 0. Furthermore, in cycle t=0 the second instruction is fetched.

In cycle t=1, this instruction is decoded and issued into a ALU reservation station. The ALU
is assumed to have only one reservation station. The reorder buffer entry 1 is also filled with this
instruction.

In cycle t=2, the load instruction is on cycle ahead of completion. Thus, the memory reservation
station requests the CDB for the next cycle.

In cycle t=3, this request is acknowledged by the CDB control. The result of the load opera-
tion (11) is put on the CDB. This makes the second operand of the ALU reservation station valid.
Since both operands are now valid, the instruction is dispatched into the ALU in the same cycle.
Furthermore, the ALU requests the CDB for the next cycle. In the same cycle, the result of the
load instruction on the CDB is written into the reorder buffer entry 0, which becomes valid.

In cycle t=4, the result of the load instruction is written from the reorder buffer entry 0 into
the register file. R3 becomes valid by this. In the same cycle, the CDB control acknowledges the
CDB request by the ALU. The result of the addition is put on the CDB and reorder buffer entry
1 becomes valid.

In cycle t=5, this result is finally written into the register file.


