Sample Code (Simple)

» Run the following code on a pipelined
datapath:
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, reg3=regl+reqg?2

, rego=reg4 &regs

, reg 4 = Mem|reg2+20]
, rego=reg2+regs

, Mem[reg3+10] =reqg 7
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Inst
mem

;+ target|™
PC+1 [PC+1 L~
RO "
— | regal R Sk ALU
2 —E R2 ValA result
E - (B} 3 A
c Q@ ALU
= || =PE R j Ll [result mdata
S || =2 ® valB M U Data
o R6 U memory
X Ry X
offset
valB
Bits 0-2 |\
Bits 16-18 y dest dest dest
Bits 22-24
op op op
IF/ 1D/ EX/ Mem/
ID EX Mem WB
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M
U
X
+ 0 0 l/
rol O
R1| 36 0
r2| 9 0 0 I\ljl
-
a | & L o R3l12 A
e[| B [| = =2 J 0 0o 1
-}% Ro| 1 0 M U Data
g Roj4l U memory
o r7]22 X data
0 dest
0
Sy Bits 0-2
Imtlal Bits 16-18 B 0 0 0
State Bits 22-24
noop noop noop
IF/ 1D/ EX/ Mem/
1D EX Mem WB



add 123

M
U
X
+ 1 0 l/
rol O
R1| 36 0
8 r2| O 0 M
oo - s = o FOH2 2 A 2
mem || ™ "“GE) Re|18 j L 0 0
w |5 ! 0 M U Data
S Roj4l U memory
o r7]22 X data
0 dest
0
Fetch: sis02 |y
Bits 16-18 U 0 0 0
add 123 Bits 22-24 }J
noop noop noop
IF/ 1D/ EX/ Mem/
Time:1 |ID EX Mem WB



nand 456 add 123

M

U

X

rol O 0
R1| 36
§ 1 r2| 9 0 M
o 2 36 U
— pC Inst H R A X
Ea —
mem || o *E iy j L 0 0
o || =|Z L 9 M u Data
S Roj4l U memory
o r7]22 X data
3 dest
0
Fetch: CI02 By
Bits 16-18 U 3 0 0
nand 4 5 6| Bits 22-24
add noop noop

IF/ 1D/ EX/ Mem/

Time: 2 ID EX Mem WB



lw 24 20 nand 456 add 123

M
U
X
3
+ 3 2 l/
rol O
4 R1] 36 0
= -1 ~[9 36 0 M
o inst H N © R3 12 18 U
PC S s | lE =18 45 0 M2
mem || - > 9
SH | N 7 M Data
2 Rej4l U memory
X r7|22 X data
6 dest
9
Fetch: Bis02 B — - 3 -
Bits 16-18
w24 20 Bits 22-24
nand add noop
IF/ 1D/ EX/ Mem/

Time:3 ID EX Mem WB



add 255 w24 20 nand 456 add 123

M
U
X
6
+ 4 3 l/
rol O
) R1| 36 0
8 rR2| 9 18 45 M
Q =5 B 9 U
-1 PC Inst { ™ 2 X
mem || & ""q:) Ral 18 7 =3 45 0
o || & L 18 M Data
2 Rre|4l U memory
o r7]22 X data
20 dest
7
Fetch: Bits 0-2__ I Tl = :
Bits 16-18 JU
add 2353 Bits 22-24 }J
Iw nand add
IF/ 1D/ EX/ Mem/

Time:4 |ID EX Mem WB



sw3710 add 255 lw 2 4 20 nand 456 add
M
U
X
20
1 . + 23
+ 5 4 l/
rol O 0
R1| 36 45
% 2 rR2| 9 9 -3 M
i ol e » ":[45] > v
P et ~ | >z s 29 | 0 2
S || =plz ! 7 M Data
2 Rej4l U memory
o r7]22 2ol X data
5 dest
18
FetCh: ?ts 2-6218 Y’ 5 4 4 6 2
Its 16-
sw37 10 Bits 22-24 }J
add Iw nand
IF/ 1D/ EX/ Mem/
Time:5 |ID EX Mem WB



sw3710 add 255 lw 2 4 20 nand

M
U
X
5
1 4 + 9 I
+ 5 l/
rol O 0
R1136 -3
2 r2| 9 9 29 M
. r3|45 45 U
JPC —|E 18 16 [5g 99 M 2
mem 5 rsl 7 7
=P 5 22 M Data
D RGH U memory
X r7|22 X data
10 dest
5
No more Bits 02 I 5 4 6
; . : Bits 16-18 y 7 5 4
instructiony ||,
SW add Iw
IF/ 1D/ EX/ Mem/

Time: 6 |ID EX Mem WB



sw3710 add 255 lw
M
U
X
10
1 c + 15 I~
+ L~
Ro| O
R1| 36 .
o o - 16 M
] I I » R3l45 99 v
e 5k dn%
*% Rs| 7 M Data
> R6 -3 U memory
& wlzo 1ol x data
dest
22
No more Bits0.2_hy I 2 .
] . Bits 16-18 ;J ! $
instructions g
SW add
1D/ EX/ Mem/
Time: 7 EX e wB



sw3710 add

M
U
X
1 ;_|_ [
+ l/
rol O
R1| 36 16|
r2| 9 93 ':j'
R3] 45
= Inst | 1 @ A X
o~ mem =p| = R 99 L 55 - 0
| RS- M U Data
S Ro[ =3 U memory
X r7|22 X data
22 dest
NO more Bits 0-2 h’ 5
; . Bits 16-18 | U 7
q
instructiony  |[5. 00
SW
IF/ 1D/ EX/ Mem/

Time: 8 ID EX Mem WB



SW

M
U
X
1 ;_|_ [
+ l/
rol O
R1] 36
r2| ':jl
+» R3l45
M mem|| || = R .
| RO M Data
A U memory
@ rr7|22 X data
dest
NO more Bits 0-2 h’
; ] Bits 16-18 U
q
instructiony [,z
IF/ 1D/ EX/ Mem/

Time:9 ID EX Mem WB



Time graphs

Time: 1 2 3 4 5 6 7 8 9 :
add fetch | decode | execute |[memory |writeback
nand fetch |decode |execute |memory|writeback
Iw fetch |decode |execute |memory |writebacK
add fetch |decode |execute |memory|writeback
SW fetch |decode |execute |memory |writeback



