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i THIET BI NGOAI VI

= Moi thiét bi ngoai vi dudc gian vao
computer qua mot lién k€t d€n I/O module

» Lién két dugc dung d€ trao doi control,
status va data gitra I/O module vd&i thi€t bi
ngoai vi.
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Status

(dén I/O module)
Control t /\
. Data
(tu I/0 modue)
v \/
B0 dém

.k .I\"
Piéu khién

ludn ly

Thiét bi ngoai vi
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Co6 ba loaj thi€t bi ngoai vi:

s Human-readable
s Machine-readable

s Communication
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i I/O module

= L3 thyc thé nim trong mdy tinh chiju trach
nhiém di€u khi€n mdt hay nhi€u thiét bi
ngoai vi dé€ trao doi data v6i main
memory va cac register cua CPU=>1/0O
module coO 2 interface
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Address bus

System bus
Data bus > Y

Control bus J

I/0O module

Céc lién két
dén thié€t bi
ngoait vi

M6 hinh chung cia I/O module
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al k /\,' ® /? k / ~
Yéu cau td1 thi€u vé chifc nang cua 1I/0
module:

Piéu khi€n va dinh thdi
= Truyén thong véi CPU

s Truyén thong vG1 ngoai vi

= Pém diUr licu
= Phit hién 16i
(vidu)
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Giao ti€p vdi
system bus

'

Data bus Thanh ghi data

Thanh ghi status/control |

Addr bus

Control bus

ﬁ

'

'

< » Data
Logic giao ti€p |,
thi&t bi ngoai vi Status
Conrol
> < » Data
Logic giao ti€p
thi€t bi ngoai vi [¢ Status
Conrol

So' d6 khoi ciia mét /0 module
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i Ky thuat thao tac 1/0

s Programmed I/O: data dudc trao doi gitta
CPU va I/O module. CPU thuyc th1 mot
chuong trinh ma qua d6 di€éu khi€n hoat
ddng cua I/0O

= I/O dung ngit di€u khién

s [/O dung DMA: I/O module va by nhd
trao doi data mot cich truc tiép.
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i Programmed 1/0

s CPU phdt 1énh d€n I/O module.

= I/O module thyc hién tdc vu theo yéu ciu
va dat cac bit thich hgp trong thanh ghi
trang thai.

= Dinh k¥ CPU phdi ki€m tra trang thdi cda
[/O module cho dén khi nhin thiy tdc vu
yéu cau da hoan tat.

10
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Programmed I/O (tt)

s [/O command,I/O instruction

= Dé thyc hién mot instruction lién quan dén I/O, CPU
phat ra mot addr + I/O command
= C6 bon loai I/O command
= Control
= Test
= Read
= Write

= MOt I/0 1nstruction tuong tng vé1 mot I/O command

11
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Programmed I/O (tt)

= Memory-mapped 1/0, Isolated 1/0
= L2 hai co ché dia chi trong trudng hgp ding chung bus.

= Memory-mapped I/O: chi ¢c6 mdt khong gian dia chi
chung cho bd nhé va thiét bi I/O, dung cdc instruction
truy xuat giong nhau.

= Isolated I/O: toan b khdong gian dia chi kha dung cho ca
hai, st dung cdc I/O command dic biét d€ kich hoat céc
I/O command line trén bus

12
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Thanh ghi data nhap
500
501 ! : : 4 : 2 1 0 Thanh ghi trang thai
va di€u khién

v v

sign=1:sdn sang 1: bit ddu doc

Addr Instruction operand

200 Ld AC “1”
Store AC 501

202 Ld AC 501
Branch if Sign=0 202
Ld AC 500

(a) Memory-mapped I/0

Addr Instruction operand
200 Start I/O 4
201 Test I/0 4
Branch Not Ready 201
In 4

(b) Isolated 1/0
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i Interrupt-driven 1/0

s CPU phétra 1énh I/O va chuyén sang
phuc vu tac vu khac.

s I/0 module ngit CPU @€ yéu cau phuc vu

= Interrupt controller

14
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i Co ché DMA

= [/O Module €2 Main Memory
= Dung DMA module

= Khi CPU mudn doc hay ghi mot khoi data, nd
phdt ra mot 1énh dén DMA module kém theo
cac thOng tin sau:
= Yéu cau la doc hay ghi
= Dia chi cia thiét bi
= Vi tri bit dau trong bd nhd
= SO lugng tir dugc doc hay ghi

15
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Data count

Addr

Data register

lines <

DMA REQ

Addr register

'

DMA ACK

\ 4

'

INTR

Read

vV V

Write
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Control logic

So do khdi cuia DMA

module tiéu biéu
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i Cd ché DMA (tiép theo)

s CPU chuyén sang cong viéc khdc sau khi
da chuyén lénh d€n DMA module

= DMA module dudgc giao pho toan bd hoat
dong I/0, n6 truyén/nhin toan bd khoi dif
liéu 1an lugt tirng tf mot véi bd nhd.

» Khi hoat dong truyén/nhin dit liéu hoan
tdit DMA module gii mot ngiat dén CPU.

17
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i Cd ché DMA (tt)

= DMA module can 1dy di€u khi€n bus d€ truyén
data.

= DMA module dung bus khi CPU khong st dung
hodc bu6c CPU vao trang thai treo tam thdi

s K§ thuit budc CPU treo tam thdi 1 pho bién va
dudc xem nhu thuc hién mot chu ky chi€m hitu

(cycle-stealing), DMA module chi€m mot chu
ky bus.

18
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‘ Instruction Cycle

A 4

Processor Processor Processor Processor Processor Processor Processor
Cycle Cycle Cycle Cycle Cycle Cycle Cycle
LAy lénh Gidi ma L4y todn Thuyc thi Luu k&t X ly
1énh hang 1énh qua ngit
~ . Thai1 di€ém
Nhitng thoi ngit

diém DMA
chi€m hitu
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i C4c ciu hinh c6 thé cia DMA

s Dung mOt DMA module dung chung

= Ding nhi€éu DMA module

= Dung I/O bus giao ti€p véi mot DMA
module

20
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r?é\gﬁe [/O |[eeccccccel 1/O Memory
CPU ri)é\glﬁe H[l)cl)\c/illﬁe Memory
1/0 AN
I/0 I/0
System bus
CPU r?é\;[lﬁe Memory
I/0 bus
I/0 I/0 /0
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I/0O channel

= Su ti€n bd trong chitc ning 1/0:

CPU diéu khién tryc ti€p mot thi€t bi ngoai vi

Thém vao mot I/O module. CPU dung 1/0 dugc 1ap trinh
khong can ngit

Thém vao I/0 module, st dung ngit, CPU khong can chd hoat
dong 1/0

I/0 module dudc trao ddi tryc ti€p v6i bd nhé qua DMA, gt
khoi data khong thong qua CPU, ngoai trir thdi di€ém dau va
cudi.

/0 module duge cai ti€n d€ tré thinh mot bd xit 1y c6 thim
quyén riéng, véi tap 1€nh dic biét danh cho I/0. CPU chi cho
bd x 1y nay thuc hién mdt chuong trinh trong bé nhd

I/0 module c6 bd nhé cuc bd va thuc sy 1a mot may
tinh(terminal)

22
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i [/O Channel (tt)

s Mot I/0 module nhan 14y hau hét cdc x&
Iy chi tiét va thuc hién mot giao thirc mic
cao dudc go1 1la mdt I/0 channel hay 1/0
Processor

= I/O channel 1a mG rdng khai ni€ém DMA.
Mot I/0 channel ¢é kha nang thuc thi cac
1énh /O, diéu khi€n toan bd cac hoat
dong 1/0

23
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i Cac dac tinh cua I/0 channel

s Cdc Inst I/O nim trén bd nhd chinh,dudc thuc
hién bdi bd x1¥ 1y ¢6 muc dich dic biét nim ngay
trén I/O channel.

= CPU chi ra chuong trinh trong bo nhé cho 1/0
channel

= Chuong trinh sé& chi ra thi€t bi, ving nhé luu tri,
th ty va cdc thao tdc can tién hanh trong diéu
kién 16i ndo d6. I/O chanel theo cdc chi thi nay
dé diéu khi€n hoat ddng truyén/nhan data.

24
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Hai kién tric I/O channel phd dung

Data va Addr
Channel dén <

Main memory S eleCtor
Pudng din < 1 L
tin hi¢u dicu controller controller
khi€n dén
Multiplexor
« (a) Selector

I/0
........ controller
I/0
controller
/0 \
controller
I/0
controller \

Q (b) Multiplexor s
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Giao ti€p vO1 ngoai vi

= Phai phi hop vdi bdn chat hoat dong cia ngoai
\%!
= Dic tinh quan trong nhat 1a noi ti€p hay song
song (serial va parallel)
= I/O module phdi dan x&p doi thoai véi ngoai vi.
Pai thoai tong quit cho mdt hoat ddng ghi nhu
sau:
= 1/0 module giti mot tin hi¢u dicu khi€n yéu cau
truyén data
= Ngoai vi phuc dap ACK
= I/0 module truyén data

= Neoai vi bdo nhan cho tirne data nhan dudc 26
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i Hai giao ti€p quan trong

s SCSI (Small Computer System Interface)
m 1394 Serial Bus

27
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