Chuong 4: Céc thiet bi vao/ra



NO1 dung

Céac hé thong vaolra
Thiét bj lwu trir phu
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1.Cac hé thong vao/ra

Tong quan

Cac thiét bj vao/ra

Giao dién vao/ra (rng dung
Dich vu vao/ra

Chuyén ddi yéu cau vaolra sang cac thao
tac phan cirng

Cac ludbng (stream)
Hiéu nang
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1.1. Tong quan

Quan ly thiét bi: thanh phan co ban cia HDH
Nhiéu loai thiét bi
o - nhiéu phwong phap quan ly thiét bi

o Caché thong con vao/ra (I/O subsystems) tach biét s
phirc tap cua cac hé vao/ra véi cac thanh phan khac cla
nhan

Hai xu hwéng phat trién

o Chuéan hoa

o Pa dang loai thiét b

Két hop hai xu huéng bang céch

o Cac thanh phan phan cirng co ban: cbng, bus, Bo diéu
khién thiét bi

o Cac trinh diéu khién thiét b

4/24/2008



1.2. Céc thiét bi vao/ra

C4c loai thiét bi vao/ra: phong phu, da dang
Mot sO khai niém co ban

o Port

0 Bus (daisy chain)

o Controller (host adapter)

Gui di¥ liéu thdng qua cac Iénh vao/ra

Gui di¥ liéu thédng qua phwong phap anh xa
b Nnhd (memory — mapped)
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‘ CAu trac Bus dién hinh cho PC

;
=
0
monitor processor b
cache
hi bridge/
ggﬁfrollfesr r| C%itrrr:)i;nrory — memory SCSI controller
] PCI bus
IDE disk controller expansion bus oy
interface
@ @ O expansion bus
@ @ parallel serial
port port
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‘ Pia chi cia mot s cong vao/ra trén PC
(partial)

I/O address range (hexadecimal) device
000-00F DMA controller
020-021 interrupt controller
040-043 timer
200-20F game controller
2F8-2FF serial port (secondary)
320-32F hard-disk controller
378-37F parallel port
3D0-3DF graphics controller
3FO0-3F7 diskette-drive controller
3F8-3FF serial port (primary)
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Thanh ghi cta thiét bi vao ra

Théng thuéng, modt cdng Vao/Ra bao gdm 4 thanh
ghi

Thanh ghi trang thai: hoan thanh, so byte sén sang
Thanh ghi diéu khién: thiét 1ap béi (host) va doc bé
b6 diéu khién

o Xac dinh céng viéc bd diéu khién phai lam

Thanh ghi di¥ liéu vao: bd diéu khién ghi, host doc
Thanh ghi dir liéu ra: host ghi va b diéu khién dua
ra thiét bi
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Cac giao thirc Vao/Ra

Tham do (Polling)

— Host kiém tra déu dan dé xem liéu thiét bi
cd san sang

Piéu khién b&i ngat (Interrupt-driven)

— B0 diéu khién ngat host khi n6 san sang
Truy cap bd nha truc tiép-Direct Memory
Access (DMA)

— Host thiét 1ap mét khoi chuyén (large
transfer), bo dieu khién ngat khi no hoan
thanh
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Thuc th1 Tham do

Can cac bit bat tay (handshaking bits)

Bo diéu khién thiét 1ap BUSY bit

— BUSY==0 san sang nhan lénh ma&i

— BUSY==1 dang ban

Host thiét Iap CMD-RDY bit

— CMD-RDY==0 khéng c6 viéc cho B diéu khién
lam

— CMD-RDY==1 ¢6 viéc cho B diéu khién lam
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Thuc th1 Tham do

Host

while (BUSY==1) ;
if (wanttowrite) {

WRITE = 1;
DATA-OUT = <output byte> ;
CMD-RDY = 1;

} else {
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Controller

while (CMD-RDY==0) ;

BUSY = 1;
if (WRITE == 1) {
write DATA-OUT to device
} else {

CMD-RDY = O;
ERROR = 0;
BUSY = 0;
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Tham do

Néu thiét bi qua cham, B&n chu sé ton nhiéu

th&i gian dé kiém tra BUSY bit dé& xem no ¢cé
thé lam viéc

Néu thiét bi qua nhanh, B6 diéu khién co thé
tran bd dém DATA_IN trwdc khi Bén chu co

co hoéi kiém tra va lay di liéu

Giai phap: Vao/Ra dwoc diéu khién béi ngat
(interrupt-driven 1/O)
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‘ Vao/Ra diéu khién boi ngat

CPU
1

L J

1/O controller

device driver initiates 1/O \

initiates 11O

CPU executing checks for

interrupts between instructions
1

1
i
¥

¥

CPU receiving interrupt, 4

f 3

transfers control to
interrupt handler

input ready, output
complete, or error
generates interrupt signal

5

¥

interrupt handler
processes data,
returns from interrupt

Y

CPU resumes
processing of
interrupted task
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Bang vector su kién cua Intel Pentium

vector number

description

©w 00 ~N O A s W N s O

e U O S G e e
{0 o bt d Bt o p Bic] g B ~ Sl o' Bbe] ne it g e |

19-31
32-255

divide error

debug exception

null interrupt

breakpoint

INTO-detected overflow
bound range exception
invalid opcode

device not available
double fault

coprocessor segment overrun (reserved)
invalid task state segment
segment not present

stack fault

general protection

page fault

(Intel reserved, do not use)
floating-point error
alignment check

machine check

(Intel reserved, do not use)
maskable interrupts
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Vao/Ra duoc diéu khién bai ngat

Bus cé mét day yéu cau ngat (interrupt
request-IRQ)
CPU Iwu y cac day IRQ sau moi Iénh

Néu IRQ duoc dua ra:

— Trang thai cua chwong trinh dang chay dwoc lwu
lal

— Nhay téi dich vu x&r ly ngat (ISR)

— Dich vu ngat x&r ly ngat

— Dich vu ngat ISR hoan thanh

— Trang thai clia chwong trinh bi ngat dwoc phuc hoi
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Piéu khién boi ngat

Khai niém ngat dwoc st dung cho:
— CAc thiét bj vao ra

— Cac ngoai lé (chia 0, ..)

— Léi trang trong hé thdong bd nhé ao

— L&i goi hé thong
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Khuyét diém ctia Vao/Ra diéu khién boi
ngat va tham do

Vao:

o CPU yéu cau di liéu

o CPU chuyén di liéu tir thiét bi vao bd nhé

Ra:

o CPU chuyén di lidu tlr bd nho tdi thiét bi

o CPU tham do viéc hoan thanh hodc ch& ngat hoan thanh
Vi sao can st dung CPU dé chuyén di liéu gitra bd

nh& va cac thiét bj??
Khéng can néu sir dung DMA!
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Truy cap b0 nh¢ truc tiép

Direct Memory Access (DMA)
Puwoc st dung dé tranh diing CPU trong
Khi Chuyén d lieu Ion
Yéu cau co b diéu khién DMA
Viéc chuyén di liéu truc tiép gitra thiét bi
Vao/Ra va bd nh¢, khdng can thdng qua
CPU
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6 budc thuc hién trong chuyén theo DMA

1. device driver is told
to transfer disk data CPU
to buffer at address X
5. DMA controller 2. device driver tells
transfers bytes to disk controller to
buffer X, increasing transfer C bytes
memory address from disk to buffer R
and decreasing C at address X
untilC =0 T
us
6. when C = 0, DMA . = X
interrupts CPU to signal égtrigljlitr % CPU memory bus memory | buffer
transfer completion
§ PCI bus
3. disk controller initiates
IDE disk DMA transfer
controller 4. disk controller sends

each byte to DMA

@ @ controller

disk) (disk
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1.3. Giao di€n vao/ra ing dung

Céc 1&i goi hé thong dong goi hoat ddng thiét bi
trong cac 1&p tbng quat

Trinh diéu khién thiét bj che dau sy khac biét gitra
cac bd diéu khién thiét bj (nhan HDH khdng thay
duwoc s khac biét do)

Mot sb loai thiét bi

o Character-stream hay block

o Sequential hay random-access

o Sharable hay dedicated

o Speed of operation

o read-write, read only, or write only
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