Chuong 10

Hé thong 10
(Input Output System)



NOI dung

» Tong quan vé hé thong 10

» Dicu khién 10

» Noi ghép thiét bi ngoai vi

» Céac thiét bi ngoai vi thong dung



Tong quan vé hé thong 10

* (G101 thi€u chung
— Chirc ning cta hé thong 10: Trao doi thong tin giira
may tinh vai thé gidi ben ngoai
— Cac thao tac co ban:
* Nhap dir licu (Input)
e Xuat dir liéu (Output)
— Céc thanh phan chinh:
e Céc thiét b ngoai vi
e Cac mb-dun IO (10 module)
— Tat ca cac thiét bi ngoal vi déu chdm hon CPU va

RAM - Can c6 cac mo-dun 10 dé nbi ghép cac thiét
b1 ngoai vi vd1 CPU va b0 nh¢ chinh



Tong quan vé hé thong 10

» Cau tric co ban cua hé thong 10
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Tong quan vé hé thong 10

e Céc thiét bi ngoai vi
— Chtrc ning: chuyén doi dit liéu giira bén trong va
bén ngoai may tinh
— Phan loai:
« Thiét bi ngoai vi giao tiép nguoi-may (nguoi doc): Ban
phim, Man hinh, May in,...
« Thiét bi ngoai vi giao tiép may-may (may doc): Pia
cung, CDROM, USB,...
« Thiét bi ngoai vi truyén thong: Modem, Network
Interface Card (NIC)



Tong quan vé hé thong 10

« Toc d6 1 s6 TBNV
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Tong quan vé hé thong 10

Cac thanh phﬁn ctia thiét bj ngoai vi

— B chuyén doi tin hidu: chuyén doi dit liéu giita bén
ngoai va bén trong may tinh

— B0 dém dit liéu: dém dit liéu khi truyen gitta mo-dun

IO va thiét bi ngoal \%

— Khbi logic diéu khién: diéu khjén hoat dong cua thiét
b1 ngoai1 vi dap ung theo yéu cau tr mo-dun 10

Dir liéu tindén

moé-dun vao-ra
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Tin hiéu
diéu khién

Bo
dém
dir
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Tong quan vé hé thong 10

e Chtrc nang cua mo-dun
1O:
— Dicu khién va dinh thoi
— Trao doi thong tin véi
CPU hoac bo nhd chinh

— Trao doi thong tin vo1
thiét bi ngoai vi

— Dém giira bén trong
may tinh véi thiét bi
ngoait vi

— Phat hién 16i cta thiét
b1 ngoai vi
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Céc dudng dir ligu

Céc dudng dia chi

Céc duéng diéu khién
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Tong quan vé hé thong 10

* Khong gian dia chi cua CPU

— Mot s6 CPU quan 1y duy nhat mot khong gian dia chi:
« Khong gian dia chi bd nhd: 2M dia chi

— Mot s6 CPU quan 1y hai khong gian dia chi tach biét:
« Khong gian dia chi bd nhd: 2M dia chi
« Khong gian dia chi 10: 2! dia chi
* C6 tin hiéu diéu khién phan biét truy nhap khong gian dia chi
* Tap lénh c6 cac 1€nh 10 chuyén dung

— Vi du: CPU Intel Pentium 4
« Khong gian dia chi bd nhd = 2% byte = 64GB
« Khong gian dia chi 10 = 216 byte = 64KB
* Lénh IO chuyén dung: IN, OUT



Tong quan vé hé thong 10

» Céac phuong phap dia chi hoa cong 10
— 10 riéng biét (Isolated 10, 10 mapped 10)

« Cong 10 dugc danh dia chi theo khong gian dija chi 10

* CPU trao doi dir liéu véi cong 10 thong qua cac 1énh 10
chuyén dung (IN, OUT)

* Chi c6 thé thuc hién trén cac hé thong c6 quan 1y khong gian
dia chi IO riéng biét

— 10 theo bd nhé (Memory mapped 10)

« Cong IO dugc danh dia chi theo khong gian dia chi bd nhé

* 10 giong nhu doc/ghi by nhé

* CPU trao do61 dir lieu véi cong 1O thong qua cac 1énh truy
nhap dit liéu by nhé

e C6 thé thyuc hién trén moi hé thong



Tong quan vé hé thong 10

* Vidu: So sanh 2 phuong phap 10

7 6 5§ 4 3 2 1 0
516 Keyboard input data register
7 6 5§ 4 3 2 1 0
517 Keyboard input status
and control register

T—1=ready

0 = busy

ADDRESS INSTRUCTION OPERAND COMMENT

200 Load AC it by Load accumulator
Store AC 517 Initiate keyboard read

202 Load AC 517 Get status byte
Branch if Sign =0 202 Loop until ready
Load AC 516 Load data byte

(a) Memory-mapped I/0

------- e IT-FIT 2021
N e

T—Setto1to

start read

ADDRESS INSTRUCTION OPERAND

200 Load 110 5

201 Test /O 5
Branch Not Ready 201
In 5

(b) Isolated I/O

COMMENT

Initiate keyboard read
Check for completion
Loop until complete
Load data byte

11



Piéu khién 10

» Cac phuong phéap diéu khién IO
— IO bang chuong trinh (Programmed 10)
— 10 diéu khién bang ngat (Interrupt Driven 10)

— Truy nhap b nho truc tiép DMA (Direct Memory
Access)



Piéu khién 10

Issue Read
—» command tofjCPU — I/O

I/0 module

Read status
of 110
module

110 —» CPU

Error
condition
Read word
from /O IO — CPU
Module
Wﬂte word CPU — memory
into memory

“¢. ( Next instruciiom | T 2021

a) Programmed I/O

Issue Read gCPU — IfO Issue Read PU — DMA
—» command to Do something | block comman Do something
IO module -~ T else to 11O module @™~ 7 else
Read status - |nterrupt Read status - Interrupl
of /O of DMA
module 10O —» CPU module DMA — CPU
Next instruction
Error
condition (c) Direct memory access
Read word
from I/O 1O — CPU
Module
'.W”‘e word CPU — memory
into memory
Next instruction 13

(b) Interrupt-driven I/O



Piéu khién 10

» 10 bang chuong trinh

— Nguyén tac chung: CPU diéu k]
1ap trinh I10.

bang chuong trinh = can phai

hién truc tiép 10

— V1 10 riéng bi€t: s dung cac |
dung (IN, OUT).

énh 10 chuyén

— V61 1O theo ban do bd nhd: st dung cac 1€nh trao
do1 dit licu vo1 bo nhd deé trao dor dir li¢u vo1 cong

10.



Piéu khién 10

» Céc tin hi¢u dicu khién 10
— Tin hi¢u diéu khién (Control): kich hoat & khai dong
thiét bi ngoai vi

— Tin hi¢u klem tra (Test) kiém tra trang thai cua mo-
dun IO va thiét bi ngoai vi

— Tin hiéu diéu khlen doc (Read) yeu cau modun 10
nhan dir li¢u tur thiét bi ngoai vi va dua vao thanh ghi
dém dir liéu, r6i CPU nhan dir liéu d6

— Tin hiéu diéu khién ghi (Write): yéu cau modun 10 lay
dur ligu trén bus dir li€u dua dén thanh ghi dém dit liéu
roi chuyén ra thiét bi ngoai vi



Piéu khién 10

» Hoat dong ctia IO bang chuong trinh
— CPU yéu cau thao tac IO
— MO-dun IO thuc hién thao tac
— M0-dun IO thiét lap cac bit trang thai
— CPU,kiém tra cac bit trang thai:
* Néu ctlu’a san sang thi quay la1 kiémqtra
* N¢u san sang thi chuyén sang trao d61 dir licu vo1 mo-dun 10
 Pic diém
— 10 do ¥ mudn cua nguoi lap trinh
— CPU truc tiép diéu khién IO
— CPU doi mo-dun IO = tiéu ton thoi gian cia CPU



Piéu khién 10

« IO diéu khién bang ngat

e o e A A Chudng trinh
— Sau khi gu1 yéu cau 10, CPU dang thufc hign —
A ) e . , e ng trin
khong phai doi trang thai san — con ngat
\ . a 1) huc vu vao-
sang cua mo-dun 10, CPU thuc o =
hién mot chuong trinh nao do lgnh lgnh
. .. [ienh jénh
— Khi m6-dun 10 san sang thi nd 222, s jenh
phat tin hiéu ngat CPU LI
— CPU thyc hién chuong trinh RETURN
con |0 tuong rng dé trao doi
dir li¢u (trinh xtr Iy ngat) lénh

— CPU tr¢ lai tiép tuc thuc hién
chuong trinh dang bi ngat



Piéu khién 10

* Hoat dong nhap dir li¢u: nhin tr m6-dun 10
— M6-dun IO nhan tin hiéu diéu khién doc tir CPU

— M0-dun IO nhan dir liéu tir thiét bi ngoai vi, trong
khi @6 CPU lam viéc khac

— Khi da c6 dir liéu & mé-dun IO phat tin hiéu ngat
CPU

— CPU yéu cau dit lidu

— M0&-dun 10 chuyén dit liéu dén CPU




Piéu khién 10

* Hoat dong nhap dir icu: nhin tt CPU
— Phat tin hiéu diéu khién doc
— Lam viéc khac
— Cubi mdi chu trinh 1énh, kiém tra tin hiéu ngét
— Néu bi ngat:
* Cat nglt canh (nd1 dung cac thanh ghi)
e Thuc hién chuong trinh con ngat dé nhap dit licu
* Kho1 phuc ngit canh cua chuong trinh dang thuc hién



Piéu khién 10

» Céac van dé nay sinh khi c6 ngat:
— Xac dinh dugc mo-dun IO nao phat tin hiéu ngat ?
— C6 nhiéu yéu cau ngit cung xay ra ?
e Céac phuong phap noi ghép ngat
— Sir dung nhiéu duong yéu cau ngat
— Hoi vong bang phan mém (Software Poll)
— Hoi vong bang phan cing (Daisy Chain or Hardware
Poll)
— Sir dung bo diéu khién ngat 1ap trinh dugc PIC
(Programmable Interrupt Controller)



Piéu khién 10

» Nhiéu dudng yéu cau ngat
— Mbi mo-dun I0 duge ndi voi mot dudng yéu cau ngat
— CPU phai c6 nhiéu duong tin hiéu yéu cau ngat
— Han ché s6 lwvong mo-dun 10
— Céc dudng ngat duoc qui dinh muc wu tién

Thanh [ | INTRS
ghi | INTR2
yéu INTR1
cau “TINTRO
ngat g
Mé-dun Mé-dun Mé-dun Mé-dun
CPU vao-ra vao-ra vao-ra vao-ra

HOCHIMINH CITY




Piéu khién 10

» Hoi vong bang phan mém
— CPU thuc hién phan mém héi lan luot tirng mé-
dun IO
— Cham
— Thtr tu cac mo-dun dugce ho1 vong chinh 1a thir tu
uu tien

Cd
yéu L INTR .

cau
ngat

Mé-dun Mo-dun Mé-dun Mé-dun
A CPU vao-ra vao-ra vao-ra vao-ra




Piéu khién 10

» Héi vong bang phan cing
— CPU phat tin hiéu chap nhan ngat (INTA) dén md-dun 10
dau tién
— Néu mo-dun 10 dé khong giy ra ngat thi nd gu tin hiéu
dén mo-dun ké tiép cho dén khi xac dinh dugc mo-dun gay

ngat
— Thir tu cac mo-dun 10 két no1 trong chudi xac dinh thir tu
uu tién
Bus dirligu
Cao
]r%u P INTR
cau
ngﬁt _ INTA _l _l _l
A Mo-dun Mo-dun Mo-dun Mo-dun
CPU vao-ra vao-ra Vao-ra vao-ra




Piéu khién 10

» Bo diéu khién ngat 1ap trinh dugc PIC
— PIC ¢6 nhiéu duong vao yéu cau ngat c6 qui dinh
muc uu tién
— PIC chon mét yéu cau ngat khong bi cam c6 murc
uu tién cao nhat gui to1 CPU

INTR3
Bus di lidu )
— INTR?
INTR
cpu | pic  |INTRI
NTA INTRO

>

Mo-dun Mo-dun Mo-dun Mo-dun
vao-ra vao-ra vao-ra vao-ra
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Piéu khién 10

» Pic diém cua 10 diéu khién bang ngat
— C6 su két hop gitta phan ctmg va phan mém
— Phan cung: gay ngat CPU
— Phan mém: trao d6i dit liéu
— CPU tryc tiép diéu khién IO
— CPU khong Phé’ti doi mo-dun IO - hiéu qua sur
dung CPU tot hon



 Vidu: H¢ théng ngét mpeen N
trén may PC ok
mcrropt
— CPU Intel x86 0 1  (emmmmey—fis—
chan tin hiéu ngat T
— PIC 8259A¢0 8 .
dudng ngat IR
— C6 thé dau noi nhicu -
PIC theo ché do _

master/ slaver dé

Master

82HA

Interrapt
controlier

IR0
IR1
IR2
IR3
IR4
IRS
IR6

%
$

Interropt

5
2
3

IR7

INT

80286
processor

INTR

tang 50 lwong duong

r———-l—h
ngat phuc vu cho Enrmal ke &
nhiéu thiét bi
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Piéu khién 10

 DMA (Direct Memory Access)

—10 bang chuong trinh va bang ngat do CPU truc
tiép diéu khién:
e Chiém thoi gian ctia CPU

e Toc do truyén bi han ché vi phai chuyén dit liéu qua
CPU (thanh ghi c6 dung lugng nho)
— Pé khic phuc dung DMA
e Thém mé-dun phan cing trén bus > DMAC (DMA
Controller)

« DMAC diéu khién trao do6i dit liéu gitta moédun 10 véi
bd nhd chinh



Piéu khién 10

 So dd cau trac cua
DMAC
— Thanh ghi dir li¢u: chira
dir liéu trao do1
— Thanh ghi dia chi: chira
dia chi 6 nh¢é dir icu

»  Bodém dirliéu

Cac dudng dir liéu
-

> Thanh ghi di liéu

» Thanh ghi dia chi

Céc duang dia chi
- >

A 3 A ~ 1A , Je Yéu ciu bus Diéu khién doc
— Bo dém dir li€u: chtaso * >
am1ia A 2. Chuyén nhugng bus| | Diéu khién ghi
tir dir [i€u can trao do1 NGt >
. Y . 2 Y - g Logic diéu khién
— Logic diéu khién: di€u Boc || | Yéu céuDMA
khién hoat dong cua Ghi d Chép nhn DA
DMAC

‘ . ‘
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Piéu khién 10

* Hoat dong DMA
— CPU gui tin hiéu cho DMAC
* Vao hay Ra dir li¢u
* Dia chi thi€t b1 IO (cOng IO tuong rng)

» Dia chi dau cia mang nhé chtra dit liéu = nap vao thanh ghi dia
chi

e Sb tir dir liéu can truyén - nap vao bo dém dir liéu
— CPU lam viéc khac
— DMAC di€u khién trao doi dit liéu
— Sau khi truyén duoc mot tir dit lidu thi:

* no1 dung thanl} ghi dia chi tang

* no1 dung bo dém dit li€u giam

— Khi b dém dit liéu = 0, DMAC giri tin hiéu ngat CPU dé
bao két thic DMA



Piéu khién 10

e Céac kiéu thuc hién DMA

— DMA truyen theo kh01 (Block-transfer DMA):
DMAC str dung bus dé truyén xong ca khoi dir liéu

— DMA lay 1én chu ky (Cycle Stealing DMA):

DMAC cudng bure CPU treo tam thot ting chu ky
bus, DMAC chiém bus thuc hién truyén mot tir dit
heu

— DMA trong suot (Transparent DMA): DMAC nhéan
bi€t nhirng chu ky nao CPU khong sir dung bus thi
chiém bus dé trao do1 mot tur dir 11éu.




Piéu khién 10

 Ciu hinh DMA 1: Bus chung, DMA tach biét

— M&i 1an trao d6i mot dit liéu, DMAC sur dung bus
hai1 lan

e Gira moO-dun 10 vo1 DMAC
* Gitra DMAC vo1 b6 nho
— CPU bi treo khoi bus 2 1an




Piéu khién 10

» Cau hinh DMA 2: Bus chung, DMA tich hop
— DMAC diéu khién mét hodc vai mé-dun 10
— MOi lan trao d6i mot di liéu, DMAC sir dung bus
mot lan
e Gitta DMAC v61 b6 nhé
— CPU bi treo khoi bus 1 1an

32



Piéu khién 10

e Cau hinh DMA 3: Bus IO riéng
— Bus IO tach roi ho tro tat ca cac thiét bi cho phép
DMA
— M5i lan trao do1 mot dir 1iéu, DMAC str dung bus mot
lan

e Giita DMAC v61 bo nhé
— CPU bi treo khoi bus 1 1an

33



Piéu khién 10

» Pic diém cia DMA
— CPU khong tham gia trong qua trinh trao doi dit liéu

— DMAC diéu khién trao doi dwr liu gitra bd nho chinh

véi mo-dun IO (hoan toan bang phan cing) = toc do
nhanh

— Phu hop véi cac yéu cau trao doi mang dir liéu c6 kich
thudc 16n (Block devices)

* Phan loa1 TBNV
— Character devices
— Block devices



Piéu khién 10

* Vi du: Chip DMA trong may PC
— Intel 8237A DMA Controller
— Giao tiép vdi CPU Intel x86 va DRAM
— Khi DMA can bus, né gui tin hiéu HRQ cho CPU
— CPU tra 10i bang tin hiéu HLDA
— DMA bat dau st dung bus

CPU

L Data bus
¥
HRQ | L
8237 DMA Main Disk
chip memory controller
HLDA > DACK
o Address bus
L
A Control bus (IOR, IOW, MEMR, MEMW)
. = DMA acknowlodge
Hl."u'w?."ﬁ.'##o; IT-FIT 2®BE0 DMA roquest
\, uuuuu MINHCITY RQ OCiLD r:::eswdcdqo



Piéu khién 10

* Kénh 10 (10 channel)
— Viéc diéu khién 10 duoc thuc hién béi mot bo xir
1y 10 chuyén dung
— B0 xur ly IO hoat dong theo chuong trinh cua riéng
no
— Chuong trinh cua bo xu 1y 10 co thé nam trong bd
nh¢ chinh hoac nam trong mot by nhd riéng
— Hoat dong theo kién trac da xr 1y
« CPU giri yéu cau 10 cho kénh 10
e Kénh IO tu thuc hién viéc truyén dir l1iéu



NOi ghép thiét bi ngoai vi

» Céac kiéu nodi ghép
— No6i ghép song song (parallel)
— No6i ghép noi tiép (serial)

» No6i ghép song song

— Truyén nhi€u bit song song Dén

) o A \ bus Mo-dun Pén
— Can nhi€u duong truyén dir " vio-ra et b
liéu théng song song ngoai vi

— Tdc d6 nhanh

— D¢ b1 nhiéu gitra cac tin hi¢u




NOi ghép thiét bi ngoai vi

» Noi ghép ndi tiep

— Truyén lan luot ting bit

— Can c6 bo chuyén doi tur
dir 1¢u song song sang
no1 t1€p hoac/va nguoc
la1

— Can it duong truyén dit
11éu

— Tdc d6 cham hon

Pén

bus
he
théng

Mo-dun
vao-ra
noi tiep

Pén
thiét bi
ngoai vi



NOi ghép thiét bi ngoai vi

» Cac cau hinh noi ghép
— Piém t4i diém (Point to Point)
« Moi cong IO noi ghép véi mot thiét bi ngoai vi
e Vidu:
— SATA (Serial ATA)
— SAS (Serial Atache SCSI)
— Piém t4i da diém (Point to Multipoint)
« Moi cong 10 cho phép ndi ghép véi nhiéu thiét bi ngoai vi
e Vidu:
— SCSI (Small Computer System Interface): 7 hodc 15 thiét bi

— USB (Universal Serial Bus): 127 thiét bi
A — IEEE 1394 (FireWire): 63 thiét bi



NOi ghép thiét bi ngoai vi

* Vidu: Cac cong ndi ghép ngoai vi trén PC
— PS/2: néi ghép ban phim va chudt — MiniDIN 6 chan
— RJ45: ndi ghép mang

— LPT (Line Printer): n6i ghép véi may in, la cong song
song (Parallel Port) — 25 chan

— COM (Communication): nd1 ghep vo1 Modem, 1a cOng
no1 tiep (Serial Port) - 9 hoac 25 chan

— USB (Umversal Serial Bus): Cong noi tiép da ning,
cho phép noi ghép toi da 127 thiét bi

IIIIIIIIIII _
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NOi ghép thiét bi ngoai vi

e Vi du: Cac cong ndi ghép trén card man hinh
— VGA: Cong noi ghép man hinh Analog— 15 chan
— DVI: Cong noi ghép man hinh Digital
— S-Video
— HDMI

— 1 & %
i ’ S
5 . ;.
7 : : b3
e - =
> > 2y, i~ A
.o aia 5 ot { ,'-u.
waeL g e
6 (7%
DVI port EN S

S s

S-video port

[standard monitor portJ

41



NOi ghép thiét bi ngoai vi

» Vi du: Hé thong bus ngoai vi trén may PC

Cache bus Local bus Memory bus

Level 2 PCI l Main
cache <£> CPU <£> bridge < >memory

T T r T

Graphics

o s ISA_ Ig=md) IDE adaptor Available
¥ bridge disk * PCI slot
<_5—L:> = } o Mon-
itor
Mouse/| | Key-
board ISA bus
¢ , o 000 .
I I T oge
Sound . ;
Modem Printer Available
card ISA slot

N M, TRT2021
.............



NOi ghép thiét bi ngoai vi

» Hé thong bus ngoai vi trén may PC (tiép)
— ISA (Industry Standard Architecture): Str dung trén
may PC 8086 (8 bit) va AT 80286 (16 bit)

— MCA (Micro Channel Architecture): St dung trén
may 80386 cua IBM (32 bit)

— EISA (Extended ISA) St dung trén cac may 80386
twong thich (32 bit)

— VL bus (VESA Local bus): St dung trén cac may
80486 (32 bhit)



NOi ghép thiét bi ngoai vi

» Hé thong bus ngoai vi trén may PC (tiép)
— AGP (Accelerated Graphics Port): Bus danh rieng

cho card man hinh trén may Pentium. Bao gdbm cac
muc toc d6 1x, 2x, 4x va 8x (1x=266MB/s).

— PCI (Peripheral Component Interconnect): Su
dung trén cac may Pentium (32 & 64 bit)
« PCI-X: Str dung tan s6 xung nhip cao hon (66-133
MHz) so vo1 PCI 33 MHz

« PCI-E (PCI-Express): Cho phep truyén dir liéu toc do
cao, dugc su dung trong cac may PC do1 moi. Gom
nhleu murc toc do: 1x, 2x, ..., 32x (I1x: 1 Lane c6 4
duong truyén noi tiép 250 MB/ S)




NOi ghép thiét bi ngoai vi

» Cac cong diéu khién dia
— Pia mém : Dung cap 34 chan két noi téi da 2 6
— P1ia cing/CD/DVD/SSD :
e Chuan ST506
e Chuan ESDI
 Chuan IDE/UDMA/PATA
e Chuan SCSI
e Chuan SATA
e Chuan SAS



C4c thiét bj ngoai vi théng dung

* Thi€t b1 nhap
— Ban phim, chudt, scanner, digitizer, micro, doc van
tay, doc bar-code, camera, ...

* Thiét bi xuat
— Man hinh, may in, may v€, loa, projector, ...
» Thiét bi mang & truyén thong

— Modem, Router,...

» Thiét bi luu trit
— Pia mém, dia ctmg, SSD, CD, DVD, thé nhd, ...
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