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vMIPS History à slide 3
vMIPS (I, MIPS32) à slide 10
vComparative à slide 70
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32-bit 64-bit



COMP122

© Jeff Drobman
2016-2023MIPS R10000



COMP122

© Jeff Drobman
2016-2023MIPS

Wikipedia MIPS
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Wikipedia MIPS

R6000

32-bit

1985

R2000àR3000

1989

R4000 1991 64-bit

1999

v Privilege states
Ø Kernel
Ø Supervisor
Ø User

Base ISA

Extensions
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CPU FPU

MIPSHennessy & Patterson
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Wikipedia MIPS

q “shamt” ::= shift amount (5 bits)
q “funct” ::= function (opcode extension – 6 bits)

Rd RS1 RS2
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MIPSHennessy & Patterson

Memory segments

Labels:

Ø Special chars in “Strings”

t
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MIPSHennessy & Patterson
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MIPSHennessy & Patterson
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Hennessy & Patterson

v $a(0:3) args
v $at, $k(0:1) reserved
v $v(0:1) values
v $t(0-9) temp
v $s(0:7)  saved
v $gp global ptr
v $sp stack ptr
v $fp frame ptr
v $ra  return addr



COMP122

© Jeff Drobman
2016-2023GP Registers

Hennessy & Patterson

v $a(0:3) args
v $at, $k(0:1) reserved
v $v(0:1) values
v $t(0-9) temp
v $s(0:7)  saved
v $gp global ptr
v $sp stack ptr
v $fp frame ptr
v $ra  return addr
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Registers
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SKIP (cond’l)

Cond’l JUMP

P&H Ch2
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cond

4msb 30 bits

offset

base

I

R

I

I

J

P&H Ch2
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+4 ($at) 

Label +4 ($at) 

($at) 
+4 

Label +4 

Patterson & Hennessy
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Code

Data

Kernel & I/O space
8000 0000

ffff ffff

Patterson & Hennessy
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Display
Buffer

Printer
Buffer
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Memory Map
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MIPS Lab 1
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Hennessy & Patterson

offset
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CPU
ALU

Wikipedia



COMP122

© Jeff Drobman
2016-2023MIPS32 ISA

CPU Hennessy & Patterson

X*Y +A
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CPU
Shift

Wikipedia

Mult
Div
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CPU Hennessy & Patterson
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Hennessy & Patterson
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CPU
LOAD

STORE

Wikipedia
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CPU
LOAD STORE

Hennessy & Patterson

Ø Multiprocessing extensions
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CPU
Jump + Branch

Wikipedia
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CPU Hennessy & Patterson
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CP1

System

Wikipedia

FP
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CP0-1 Wikipedia
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Hennessy & PattersonCoprocessor 1

FPU
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Coprocessor 1

FPA

Hennessy & Patterson
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Coprocessor 1

FPU

Hennessy & Patterson



COMP122

© Jeff Drobman
2016-2023MIPS I ISA

Instruction DetailsFormats
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Instruction DetailsAdd/Sub
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Instruction DetailsMul/Div
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Instruction DetailsLoad/Store
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Patterson & Hennessy
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cond

4msb 30 bits

offset

base

I

R

I

I

J

P&H Ch2
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lw offset(reg) primitive
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la = load address (32-bit)
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lui

High HW

Low HW
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Instruction DetailsBR/Jump
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Instruction DetailsEPC



COMP122

© Jeff Drobman
2016-2023MIPS I ISA

Instruction DetailsFP Load/Store
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Instruction DetailsFP
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Hennessy & Patterson

User/systemInterrupts(8)

IE

Exception handler

C    V    N    Z

Flags

PSW
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Hennessy & Patterson
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Hennessy & Patterson



COMP122

© Jeff Drobman
2016-2023Opcode Map

Hennessy & Patterson
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CPU Wikipedia
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CPU Wikipedia
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CPU Hennessy & Patterson

v Traps



COMP122

© Jeff Drobman
2016-2023MIPS32 ISA

CPU Hennessy & Patterson
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CPU Hennessy & Patterson
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Coprocessor 2 Hennessy & Patterson
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Comparative
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vDesktop CPU’s (Large)
q Alpha
q MIPS
q PowerPC
q PA-RISC
q SPARC

vEmbedded CPU’s (small)
q ARM
q Thumb
q SuperH
q M32R
q MIPS-16
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Hennessy & Patterson
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Hennessy & Patterson
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Hennessy & Patterson
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Hennessy & Patterson
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Desktop

Embedded

Hennessy & Patterson
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Desktop

Embedded

Hennessy & Patterson
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Hennessy & Patterson
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Hennessy & Patterson
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Hennessy & Patterson
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Hennessy & Patterson


