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Instruction Fetch
Instruction decode + Register fetch 
Execute | Memory address | Branch
Memory access | R-type completion
Writeback

The Five Cycles of MIPS
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IR:= Memory[PC]
PC:= PC+4

A:= Reg[IR[25:21]]
B:= Reg[IR[20:16]]
ALUout := PC + sign-extend(IR[15:0]]

ALUout:= A op B 
ALUout:= A + IR[15:0] if A=B then

        PC := ALUout

SW: 
Memory[ALUout]:= B 

LW:
MDR:= Memory[ALUout] 

Reg[IR[15:11]]:= ALUout

Reg[[20:16]]:= MDR

CYCLE 0

CYCLE 1

CYCLE 2

CYCLE 3

CYCLE 4

R-TYPEBRANCH EQLW AND SW



Instruction Fetch IR:= Memory[PC]
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Instruction decode 
and Register fetch

A:= Reg[IR[25:21]]
B:= Reg[IR[20:16]]
ALUout := PC + sign-extend(IR[15:0]]



Instruction decode 
and Register fetch

A:= Reg[IR[25:21]]
B:= Reg[IR[20:16]]
ALUout := PC + sign-extend(IR[15:0]]
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Execute,
Memory address,
Branch completion

ALUout:= A op B 
ALUout:= A+ IR[15:0] 
if A=B then PC := ALUout



Execute,
Memory address,
Branch completion

ALUout:= A op B 
ALUout:= A+ IR[15:0] 
if A=B then PC := ALUout

+



Execute,
Memory address,
Branch completion

ALUout:= A op B 
ALUout:= A+ IR[15:0] 
if A=B then PC := ALUout

FUNCT



Execute,
Memory address,
Branch completion

ALUout:= A op B 
ALUout:= A+ IR[15:0] 
if A=B then PC := ALUout

-



Memory access
R-type completion

LW: MDR:= Memory[ALUout] 
SW: Memory[ALUout]:= B 
R-type: Reg[IR[15:11]]:= ALUout
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Memory access
R-type completion

LW: MDR:= Memory[ALUout] 
SW: Memory[ALUout]:= B 
R-type: Reg[IR[15:11]]:= ALUout



Writeback LW: Reg[[20:16]]:= MDR



Writeback LW: Reg[[20:16]]:= MDR
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Implementing Multi-state Control
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