wada@ie.u-ryukyu.ac.jp
http://bw-www.le.u-ryukyu.ac.jp/~wada/
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6. RISC
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VS

| .

= C, Java, HTML, PARL, PASCAL...
|

= PC, DSP board, PDA...
|
|

H/W S/W
|
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S/W H/W

32bit width

L < N
Swap (int v[], muli $2, $5, 4 0000000101000~ - - - - - - 00
int k); add $2, $4, $2 0000010001100- - - - - - - 01
{int tnp; lw  $15, 0($2) 1000011000110- - - - - - - 00
tenp = v[Kk]; lw  $16, 4($2) 1000110011110- - - - - - - 00
v[k] = v[K+1]; sw  $16, 0($2) 1010110011110---- - - - 00
v[ k+1] = tenp; sw  $15, 4($2) 1010110001100- - - - - - - 00
} jr  $31 0000001111100------ - 00
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1010
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ADDER

PROBLEM #1
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1+2+3+4

A) 3

. 1+2 => templ

2. templ + 3 => temp2

;. temp2 + 4 => temp3 =>
B)
C)
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1+2+3+4

1. 1+2 => templ

Data Memory

2. N
o
3. I\ ADDER

2001/10/10 Information Engineering, Univ. of the Ryukyus




Program Memory

Program Counter

____________________________________________________________________________________________________________________________________
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-\‘/
? Read

Control Data

ead

Read

Write
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Load Word (LW) :
Store Word (SW) :
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RISC

Current SequerN>

(Instruction Register)

?

Control Datapath

—_
e o
4

Write

2001/10/10

d
?
.\

/

%

—
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RO,R1,...R31 RISC
Category Instruction Example Meaning Comments

add addR1,R2R3 | R1<=R2+R3 3 operands
subtract subR1,R2R3 | R1<=R2-R3 3 operands
and andRLR2R3 | R1<=R2and R3 3 operands,

bit-wise logica and
or or RLR2R3 | RL<=R2or R3 3 operands,

bit-wise logical or
load word lw R1, 100(R2) | R1 <= Memory[R2+100] rDeZti;gom memory to
store word sv R1, 100(R2)| Memory[R2+100] <= R1 I\Dﬂiigrsm register to
branch on : 3 Equal Test; PC relative
equal beqg R1,R2,25 | if (R1=R2) goto PC+4+100 branch
set onlessthan | dt R1,R2,R3 If (R2<R3) R1<=1 else R1<=0
jump ] 2500 go to 10000 Jump to target address
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One Memory

12
16
20
24
28
32

*Program

36
Control Datapath 40
Load %82
<4 108

4 \' Store ﬂ% >Data
T 150

4 Write 124
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Wtdata | Dadd

Din Add WE Dout
> DRAM
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Pentium PC @ 1995

¥ LSI

Pentium

HOST BUS 66MHz

Main Memory

Grapnic PCI BUS 33MHz
Video Controller

ISA ISA BUS 8MHz

Bridoe
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Pentiuml

| PC

2001/10/10

LSI

Grapnic

200-300MHz

@ 1997

=TT TG I T 1 VA114L=

Pentium ||

—lcache

controller

AGP 66+MHz

odem

PCl 33MHz

‘ 100MHz -> 133MHz

Main Memory

100MHz(SD) ->
800MHz(RD)

ISA BUS 8MHz

Information Engineering, Univ. of the Ryukyus 17



Pentium 11 an _
Cache module

2001/10/10
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Control Datapath
d
=

2001/10/10

100
RO )
R1 Loal
R2 &4
R3
R4 tore
RS %
R

|
|
> Program
|
|

|
' Data

e 12
+>k

PC<=12

Read memory[12]

IR <= LW R1, 100(R2)
ALU compute 100+R2
Read memory[100+R2]
R1 <= memory[100+R2]
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) vs. CPU

2001/10/10

3000

2000

1000

100

10

0

- MEMORY.

1980 1985 1990 1995 2000

YEAR
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Instruction
Cache Memory

=
F <« Read

Control Datapath

» Program

RO . Data Cache 10
R1 Loa
Memory
R2 >

R4
RS
R6

_______________________________________________________________________________

S/W H/W
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Register Cache Memory Disk Memory

reference reference reference reference
Size: 400Byt 256KByte 128MByt 10GByte
Speed: 2ns 5ns 100ns 5ms
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