CS 220

The MIPS Instruction
Pipeline — Part 2



Reading memory

Analyze a data dependency with a lw instruction.

iw t0, O0(sp)

add t1, tO, tO

Solutions?



Can we minimize stalling?
A E Assuming these variables are stored Iin
C F memory write the MIPS code for these

statements.

B +
B +



Control Hazard: MIPS Solution

loop:
addi $t0, $t0, -1
bne $t0, $zero, loop
ori $v0O, $zero, 9
add $t3, $t4, $t5




Pipelined Datapath

IF: Instruction fetch

ID: Instruction decode/

EX: Execute/

PC
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MEM: Memory access
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WB: Write back

©Oxczxtr




Pipelined
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Instruction fetch

Tracing a LW instruction

data

MEM"WE

IF/ID IDVEX EX/MEM
:}ﬂd:l \
.ﬁdd]
4= rhd
rasult
/ o
= .
|.=.=:jlJ
| g Foad
i b Ailif T 8 reqisier Read
B Pecced data 1 H‘"‘*H
Instruction £ register 2 Torg —s s
~ _ Registers Road e DAL gy
B Writa data 2 a > reslt Addrees=
ragister M
Wri ol o Data
it . .
| data e [~ T mary
i Writs
,"/_h\' data
16 | \ 32
% I Si:jn I I\.L _—
K |¢J-u:¢nd|' .
1 J
S

|':":'3.: :g—;“'.

Figures are © Morgan-Kauffman Publishers 2010




Tracing a LW instruction
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Tracing LW: EX
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LW: Memory
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LW : Writeback

Write back
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lw Writeb
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ack: bug fixed
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Pipelined Datapath w/Control Signals

ﬁo

M

u

X
e

IF/ID ID/EX
> Add
4 — |
s Read
Address g register 1 Read| .
]
5 Read data 1
) £ register 2
Instruction N Registers Read| .
memory Write data 2 0
register M
u
| write X
data 1
Instruction
15-0 16 . 32 6
[ ] \ Sign \
N\ Tl extend N
Instruction
[20-16]
> —> 0
Instruction
[15-11]

Add Add

EXIMEM

result
Shift —
left 2

ALU ALU

7”“

Address Read
data
Data
memory
Write
data

MEM/WB

Oxeczh




	CS 220
	Reading memory
	Can we minimize stalling?
	Control Hazard: MIPS Solution
	Pipelined Datapath
	Pipelined Datapath
	Tracing a LW instruction
	Tracing a LW instruction
	Tracing LW: EX
	LW: Memory
	LW: Writeback
	lw Writeback: bug fixed
	Pipelined Datapath w/Control Signals

