
EE 4720 Homework 4 Solution Due: 17 April 2000

Problem 1: The diagram below shows the execution of code on a dynamically scheduled machine that
uses physical register numbers to name destination operands. Show the state of the ID register map, the
commit register map, their free lists, and the physical register file for each cycle of the execution below.
In the register maps and file show only values related to registers f0 and f3. Initially, f0=0, f1=10,
f2=20, etc. Initially, register f0 is assigned to physical register 12 and f3 is assigned to physical register
15 (ignore the other architected registers). Initially, both free lists contain physical register numbers
{7, 8, 9, 10, 11}.

Note: As originally assigned the initial free lists did not contain register 11 and the pipeline execution
diagram showed reservation station (RS) segments. Both were mistakes and have been corrected.

The solution appears below. Blank entries in the tables below indicate that the value has not changed. The free lists
(shown in braces, or curly brackets) are for the cycle in which the opening brace appears. For example, in cycle 3 the ID free
list is 10,11 and the completion free list is 7,8,9,10,11 (because there was no change since cycle 0). The row in which a
free list appears is not significant, there is only one ID free list and one completion free list.
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! Cycle 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
multf f0, f1, f2 IF ID Q M0 M1 M2 M3 M4 M5 WC
addf f3, f0, f2 IF ID Q A0 A1 WC
subf f0, f4, f5 IF ID Q A0 A1 WB C
addf f3, f0, f5 IF ID Q A0 A1 WB C
addf f0, f2, f1 IF ID Q A0 A1 WB C

! Cycle 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
! ID Map
! f0 12 7 9 11
! f3 15 8 10
! ID Free List
! {7,8,9,10,11} {} {12} {12,15}
! {8,9,10,11} {12,15,7}
! {9,10,11} {12,15,7,8}
! {10,11} {12,15,7,8,9}
! {11}
! C Map
! f0 12 7 9 11
! f3 15 8 10
! C Free List
! {7,8,9,10,11} {8,9,10,11,12}
! {9,10,11,12,15}
! {10,11,12,15,7}
! {11,12,15,7,8}
! {12,15,7,8,9}
! Cycle 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

3

! Cycle 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
multf f0, f1, f2 IF ID Q M0 M1 M2 M3 M4 M5 WC
addf f3, f0, f2 IF ID Q A0 A1 WC
subf f0, f4, f5 IF ID Q A0 A1 WB C
addf f3, f0, f5 IF ID Q A0 A1 WB C
addf f0, f2, f1 IF ID Q A0 A1 WB C

! Cycle 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
! Pr File
! 7 200
! 8 220
! 9 -10
! 10 40
! 11 30
! 12 0
! 13
! 14
! 15 30
! Cycle 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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