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5 Steps of DLX Datapath

Instruction éInsTr‘. Decodeé Execute Memory éWr'i‘re
Fetch : Reg. Fetch : Addr. Calc i  Access : Back

Next PC R
] } Next SEQ PC _’,
- @ : :

Zero?

IR <= mem|[PC];
PC <= PC + 4

: WB Data
Reg[IR 4] <= Reg[IRrsE] OP1Rrop Reg[IRErt]




5 Steps of DLX Datapath

Instruction Instr. Decode Execute Memory Write

Fetch i Reg. Fetch i Addr. Calc i Access : Back
Next PC : :
& ext SEQ PC

IR <= mem|[PC];
PC <= PC + 4

A <= Reg[IR_.];
B <= Reg[IR,,]

WB Data

rslt <= A Op;p,, B !
WB <p rslt '
Reg[IR ;] <= WB
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One Memory Port/Structural Hazards

13

Load Ifefch1: R I .B
Instr 1 Ife*C“:I: R I.ﬁ

Instr 2 Ifetch

InStr 3 Ifetch I R I.B DMem 2g
InStr 4 Ifetch I R I.B DMem

Time (clock cycles)

Cycle £Cycle 2 Cycle 3Cycle 4Cycle 8 Cycle 6Cycle 7 '
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Forwarding to Avoid Data Hazard

add

sub

and

or

Xor

Time (clock cycles)

r1’r2,r3[fe1'd .B I.E \ e

rd,rl,r3 IIH I

DMenm

DMen

r6,rl,r7

r8,rl,r9 "B "2

rl0,rl,rll

DMen




HW Change for Forwarding

Nex1PC

xXnW

Data

xXnW

Memory

H
3
3
g sJ24s162y
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What circuit detects and resolves this hazard?
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