Sample Code (Simple)

* Run the following code on a pipelined

datapath:
add
nand
lw

add

SW

S N S e

~N 0 5 D0 B

20

10

, reg3=reg 1 +reg?2

, reg 6 =reg4 &reg S

; reg 4 = Mem|reg2+20]
, Teg S =reg 2 +reg s

; Mem([reg3+10] =reg 7



~ca =

PC

l\l ;+ target
+pc+ PC+1 /
rol O o
= regA R1 “q ALU
3 regB iz valA X result
Inst H & F 2 ALU
mem 8 =D t.E R4 j L T mdata
(=} Q RS
= =Pz valB M y Data
g RO U memory
R~ R7
offset
valB
Bits 0-2 h’
Bits 16-18 ;J dest dest dest
Bits 22-24
op op op
1K/ ID/ EX/ Mem/
ID EX Mem WB

< C

data
dest



M
U
X
1 ;_|_| 0 F
+1 o 0 /
ro| (
R1| 36 0
r2| 9 » 0 1[\J/I
= r3| 12
- S L D) A
PEFT N2 || =»|= w18 j o 0o H X
= '?o ii 471 0 M U Data
2 w2 U memory data
0 dest
0
(] Bits 0-2
Initial Bits 16-18 B 0 0 0
State Bits 22.24
noopl noopl noopl
1K/ ID/ EX/ Mem/
1D EX Mem WB



add 123

{
U
X
1 ;_|_| 0 F
+H 1 0 |/
rol O
R1{36 0
2 r2| 9 0 M
L e o RFH2 ] A <
T Taem|] = [| =fF =2 J e 0 P
‘“ —},‘% s 0 M U Data
3 Rold1 U memory
~ r7|22 data
0 dest
0
Fetch: Bits 02 T
Bits 16-18 ;J 0 0 0
add 1 2 3 Bits 22-24
noopl noopl noopl
1F/ ID/ EX/ Mem/
Time: 1 1D EX Mem WB



nand 456 add 123

M
{
X
1 ;_|_| 0 F
+ 2 1 /
RrRo| () 0
R1{36

§ ; rR2| 9 0 M

L mst H S} o W2 20 A <
PE st it I 1= wfis j L1 o 0
mem (¥ 5
a P! 2 S 9 M U Data
3 Rold1 U memory
~ r7|22 X data
3 dest
0
Fetch: B0 N
Bits 16-18 ;J 3 0 0
nand 4 5 6| Bits 22-24
add noop| noop|
1K/ ID/ EX/ Mem/

Time: 2 1D EX Mem WB



w2420 nand 456 add 123
{
U
X
3
1 . + 4 H
+H 3 2 |/
rol O
4 R1|36 0
z P rR2| 9 36 0 M
|| | N | o R3 12 18 U
PC Inst - o =Pp|i= R4|18 45 0 %S
mem o = 9
= = ?0 K 471 7 M Data
R6
~ r7l22 HEOLY data
6 dest
9
Fetch : Bits 0-2 h’ 3
Bits 16-18 ;J 6 3 0
Iw 2 4 20 Bits 22-24
nan add noop|
1K/ ID/ EX/ Mem/
Time: 3 1ID EX Mem WB



add 255 Iw 2 420 nand 4356 add 123

M
{
X
6
1 , + 3
+ 4 3 /
ro| ( 0
& 2| M8 45 M
e R2| 9 18
=y 4 sl 9 U
- PC Inst i : I *E R4 18 _3 45 0
mem 5 rs| 7 7
% =Pl 7 18 M Data
2 Ro| 41 U memory
~ r7|22 X data
20 dest
7
Fetch: Bits 02 Iy 6 3
Bits 16-18 ;J 4 6 3
add 2 33 Bits 22-24
Iw nan add
1K/ ID/ EX/ Mem/

Time: 4 1D EX Mem WB



sw3710 add 255 Iw 2420 nand 456 add
{
U
X
20
1 + 23 ™
+ 5 4 3 |/
rRo| () 0
R1]1 36 45
2 z rR2| 9 9 3 M
i |« I—1. =B8] |2 -
S I S | S | IS =R 29 [ 0o M2
= —},‘% ] 7 M Data
3 Rold1 U memory
&~ r7|22 20| x data
5 dest
18
Fetch: Bits 0.2 P 4 6 3
Bits 16-18 ;J 5 4 6
SW 3 7 10 Bits 22-24
add Iw nan
IF/ ID/ EX/ Mem/
Time: 5 ID EX Mem WB



sw3710 add 255 w2420 nand

M
U
X
5
1 . + 9 I
+ 5 I/
RO 0 0
r1[36 =
3 N~ . 29 (1M
L o | » R3|45 45 X
| FS 7 o)) M Data
&o R6H U memory
~ Rr7|22 X dut
10 dest
7
No more Bits 02y 5 - 2
] i Bits 16-18 ;J 7 5 :
Instructiony Bits 22.24
SW add Iw
IF/ 1D/ EX/ Mem/

Time: 6 1D EX Mem WB



sw3710

~ca =

mem

No more
instructiony

1K/
Time: 7 1D

=1 PC Inst [ I

add 255 Iw

10
- |/+ 15 [~
ro| (
R1|36 0
rR2| 9 45 16 1[\J/I
R3] 45
& 99
-P% re[99] 33 6 0 >
->{: - g M Data
Q - U memory
~ r7|22 10l x data
dest
22
Bits 0-2 h’ ~ 5 4
Bits 16-18 ;J 7 5
Bits 22-24 1d
SW a
ID/ EX/ Mem/
EX Mem WB



sw3710 add

M
U
X
1 ;4' B
+ I/
rRo| O
136 16
o 55 II\J/I
-1 pC Inst [ ] = R4S -
o = L: R4] 99 55 0
-}% RS- M Data
&0 Ré| -3 U memory
~ Rr7|22 X futa
2 dest
NO more Bits 0-2 h’ ]
. . Bits 16-18 ;J Y
Instructiony Bits 22.24
SW
IF/ 1D/ EX/ Mem/

Time: 8 1D EX ML WEB



SW

M
U
X
1 ;4' B
+ |/
ro| ()
R1| 36
r2| 9 1I\J/I
o e H | o R3] 45 X
mem * t: - 99
_»,ﬂé rR5|16 M Data
&0 Ré| -3 U memory
~ r1|22 futa
dest
NO more Bits 0-2 h’
. . Bits 16-18 ;J
Instructiony Bits 22.24
IF/ 1D/ EX/ Mem/
Time: 9 1D EX Mem WE



Time graphs

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



