02 — Quan |y nhap xuat
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NOI DUNG
Gidi thiéu
B6 diéu khién thiét bi (device controller)
M6 hinh phan 1&p trong quén Iy nhap xuat
Co ché DMA
Quan Iy 16i va bao vé qué trinh nhap xuat
M6t sb thiét bi nhap xuat chuan
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GIOI THIEU

Hé thong quan Iy nhap xuat:
Quan Iy cac thao tac nhap xuat
Hé théng bén ngoai < Hé thdng may tinh
thdng qua céac thiét bi nhap xuat
Hé thdng bén ngoai:
con nguoi
Hé thdng mang

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NHIEM VU

Tao thanh mot 1&p giao tiép doc lap thiét bi
Che giau céac chi tiét k¥ thuat ctia cac thiét bi phan cirng
Quan ly va stra 10i.
Lam cho cac thiét bi phan cirng don gidn va dé
dung.
Cho phép chia sé cac thiét bi phan cirng
Xay dwng cac co ché bao vé céac thiét bi dwoc chia sé.

Piéu phdi thiét bi dé phuc vu cho nhiéu nhu cau s dung.
cung luc
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Vi DU VE CAC THIET Bl NHAP XUAT

Device Data rate
Keyboard 10 bytes/sec
Mouse 100 bytes/sec
56K modem 7 KB/sec
Telephone channel 8 KB/sec
Dual ISDN lines 16 KB/sec
Laser printer 100 KB/sec
Scanner 400 KB/sec
Classic Ethernet 1.25 MB/sec
USB (Universal Serial Bus) 1.5 MB/sec
Digital camcorder 4 MB/sec
IDE disk 5 MB/sec
40x CD-ROM 6 MB/sec
Fast Ethernet 12.5 MB/sec
ISA bus 16.7 MB/sec
EIDE (ATA-2) disk 16.7 MB/sec
FireWire (IEEE 1394) 50 MB/sec
XGA Monitor 60 MB/sec
SONET OC-12 network 78 MB/sec
SCSI Ultra 2 disk 80 MB/sec
Gigabit Ethernet 125 MB/sec
Ultrium tape 320 MB/sec
PCI bus 528 MB/sec
Sun Gigaplane XB backplane 20 GB/sec
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PHAN LOAI - 1

Theo muc dich st dung:
Céc thiét bi giao tiép:
Thiét bi chi nhap
ban phim, chudt, joystick...
Thiét bi chi xuat
man hinh, may in, loa
Thiét bi viva nhap vira xuat
card mang
cac thiét bj lwu tri
Thiét bi vira xuat, vira nhap
dia (cirng/mém)
Thiét bj chi xuat
CD-ROM
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PHAN LOAI - 2

Theo phwong phap truy xuat:
Thiét bi khoi:
Té chire theo tirng khdi riéng biét
truy xuat ngau nhién.
VD: CDROM, hard disk
Thiét bi tuan tw
G&i nhan theo chudi bit
truy xuat tuan tw.
VD: card mang, ban phim
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CAC PHUONG THUC TRUY CAP IO -1

HDH cung cap thw vién giao tiép cho cac trng
dung: system calls

Address
OxFFFFFFFF _
Return to caller ] .
Library
Trap to the kernel procedure
5| Put code for read in register read
10
4
U e
el SRS < Increment SP 11
~ Call read
3| Pushid User program
2| Push &buffer calling read
1| Push nbytes
6 9
-
. * 7
Kernel space . 7 8 | Sys call
(Operating system) < bl - “| handler
-
0

Cac bwéc thwe hién khi goi system call read (fd, buffer, nbytes)
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CAC PHUONG THUC TRUY CAP IO - 2

Céac phwong phap truyén tham s6 cho system call
Thoéng qua thanh ghi
Thoéng qua bd nho
Thong qua stack khi goi chwong trinh
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MOT SO WIN32 API SYSTEM CALL

UNIX Win32 Description
fork CreateProcess Create a new process
waitpid | WaitForSingleObject | Can wait for a process to exit
execve | (none) CreateProcess = fork + execve
exit ExitProcess Terminate execution
open CreateFile Create a file or open an existing file
close CloseHandle Close a file
read ReadFile Read data from a file
write WriteFile Write data to a file
Iseek SetFilePointer Move the file pointer
stat GetFileAttributesEx Get various file attributes
mkdir CreateDirectory Create a new directory
rmdir RemoveDirectory Remove an empty directory
link (none) Win32 does not support links
unlink DeleteFile Destroy an existing file
mount (none) Win32 does not support mount
umount | (none) Win32 does not support mount
chdir SetCurrentDirectory | Change the current working directory
chmod | (none) Win32 does not support security (although NT does)
Kill (none) Win32 does not support signals
time GetLocalTime Get the current time
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CAC DAC TINH NHAP XUAT

Ba dac tinh khac nhau can xem xét khi xt ly
1 thao tac nhap xuat;

blocking vs. non-blocking

buffered vs. unbuffered

synchronous vs. asynchronous
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BLOCKING VS. NON-BLOCKING

Blocking — &ng dung dirng lai cho dén khi
hoan tat thao tac doc ghi
Vi du: Trong thiét bij mang, néu mudn ghi 1000
bytes, thi HDH ghi tat ca cac byte cho dén khi ghi
hoan tat.
Néu thiét bi khéng thé thwc hién 1&énh ghi dwoc (vi
du hong day néi)?
= két thac va tra vé sb bytes da ghi dwoc.
Nonblocking — HDH doc va ghi cac bytes khi
c6 thé, khéng can ng dung phai dirng lai.
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BUFFERED VS. UNBUFFERED

Trong trwdng hop buffer div liéu cla thiét bj
qué nhd, dé khdng phai ch® qua lau khi thwe
hién 10
buffered 1/O cho phép kernel copy lai dir liéu
Bén write(): cho phép &ng dung tiép tuc ghi dir liéu
Bén read(): khi thiét bj bao c6 dw liéu dén, kernel
chep dir liéu vao buffer. Khi tién trinh goi read(),
kernel chi viéc copy tw buffer.

Khuyét diém buffered 1/0?
Thém chi phi dé thwc hién copy
Cham tré viéc gtri di¥ liéu
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SYNCHRONOUS VS. ASYNCHRONOUS

Synchronous: cac x& ly khac cua wng dung
cla nguwdi dung cudi sé dirng lai dé chd cac
thao tdc nhap xuat cla né hoan tat.
Asynchronous: cac xw ly khac cua rng dung
c6 thé thwe thi song song v&i cac thao tac
nhap xuat
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NOI DUNG

B6 diéu khién thiét bi (device controller)
M6 hinh phan 1&p trong quén Iy nhap xuat
Co ché DMA

Quan Iy 16i va bao vé qué trinh nhap xuat
M6t sb thiét bi nhap xuat chuan
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BO DIEU KHIEN THIET Bl - DEVICE CONTROLLER

Méi thiét bi nhap xuat:
Thanh phan co: Ban than thiét bi
Thanh phan dién: bo diéu khién (controller)
Bo diéu khién:
Trung gian giao tiép gitra thiét bj va HPH.
Théng qua bus - hé théng mach truyén dan.
Cong Viéc:
Nhan I&nh tor HDH
Chuyén déi day bit thanh cac byte va dat chiing vao trong bd dém (buffer)
cua bo diéu khién.
B&o hiéu cho HPH khi tac vu hoan tat.
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CAC THIET Bl NHAP XUAT VA BUS HE TH

O

NG

w
=
o]
monitor processor 0
cache
ggénlfrgil(lzesr bri%%%rrr;i;nrory memory SCSI controller
] PCI bus
IDE disk controller expansion bus keyboard
interface
@ @ ( expansion bus
@ @ parallel serial
port port
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DIA CHI GIAO TIEP THIET BI

HDH giao tiép v&i thiét bi thong qua dia chi
nhap xuat cda bd diéu khién:

|/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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NOI DUNG

M6 hinh phan 1&p trong quén Iy nhap xuat
Co ché DMA

Quan Iy 16i va bao vé qué trinh nhap xuat
M6t sb thiét bi nhap xuat chuan
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MO HINH PHAN LOP TRONG QUAN LY NHAP XUAT

Hé thong nhap xuat dwoc td chire theo tirng 16p, Mo
|&p cO 1 chirc nang nhat dinh va c6 sw ho tro lién
hoan lan nhau

[/O Request I/O Reply
\ o
™ User processes P
| |

Device-independent software :

! |

Device drivers :
|
}

Interrupt handlers

| i

'

Hardware
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PHAN MEM DOC LAP THIET BI

Chtrc nang:
Pac lap voi thiét b
Tao ra giao tiép chung cho tat ca cac thiét bi.
Bao vé thiét bi

Cung cap bd dém (buffer) dé hd tro cho qué trinh déng bo
hoa hoat déng cua hé thong.

Cép phéat va giai phong thiét bi.
Théng bao 16i cho ngwoi dung (néu co).
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TRINH DIEU KHIEN THIET BI

Chutrc nang:
Nhan yéu cau tr phia I&p phan mém déc lap thiét bi.
Chuyén déi yéu cau triru twong nay thanh cu thé.
Piéu phdi yéu cau nay cho bd diéu khién thiét bi (device
controller).
Giam sat thwe hién yéu cau.

Vi du:
HDPH mudn doc tap tin io.sys trén dia & thw muc C:\.
Trinh diéu khién dia phai hiéu 1a can doc khdi nao.
Trinh diéu khién dia chuyén yéu cau nay cho b diéu khién
dia.
Bo diéu khién dia phai kiém tra hoat dong clia motor dia,
xac dinh dau doc da dung vi tri chua.

CuuDuongThanCong.com
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TRINH DIEU KHIEN THIET BI

User 4
space

ANE

Kernel <
space

Hardware

Devices

CuuDuongThanCong.com

User process

User

program

4

Rest of the operating system

Y

Y

Printer
driver

Camcorder
driver

CD-ROM
driver

Y

Y

Y

Printer controller | ICamcorder controllerl ICD-ROM controllerl

l
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BO KIEM SOAT NGAT - INTERRUPT HANDLER - 1
Twong tac gitra HDH va céc thiét bj phan clivng déu
duwoc thwe hién thong qua co ché ngat (interrupt).
B kiém soat ngat sé tiép nhan cac ngat tir HDH va
trng dung cua ngw®i dung cudi.

Dwa trén bang “Interrupt vector” dé phan phoi cac
ngat dén cac bd diéu khién thiét bi twong wng.
Quan Iy va giam sat qué trinh thwe hién ngat.
Nhan ngat thong béo qua trinh nhap xuat hoan tat
hoac co 16i xay ra trong qua trinh nhap xuat ttv bo
dieu khién thiét bi dé chuyén |Ién cho HDH.
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BO KIEM SOAT NGAT - 2

CPU
1

¥

device driver initiates 11O

[/O controller

I
|
CPU executing checks for

interrupts between instructions
1

I
I
¥

initiates 1/0

CPU receiving interrupt,
transfers control to
interrupt handler

h J

F 3

E

input ready, output
complete, or error
generates interrupt signal

interrupt handler
processes data,
returns from interrupt

s

CPU resumes

processing of
interrupted task
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NOI DUNG

Co ché DMA
Quan Iy 16i va bao vé qué trinh nhap xuat
M6t sb thiét bi nhap xuat chuan
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CO CHE TRUY CAP BO NHO TRUC TIEP DMA

DMA = Direct Memory Access

Qua trinh doc dia khong co6 DMA:
HDH chuyén yéu cau doc dia cho bd diéu khién dia.
Bo dieu khién doc tuan tw cac khoi trén dia dua vao bd
dém cua bd diéu khién dia.
Bo diéu khién dia tao ngat dé bao CPU biét qua trinh doc
dia hoan tat.
CPU If‘an Iu«_yg Iéy‘taing byte dir Ii_éq ttr b6 dém cua bé diéu khién
dia dé chuyén vé bé nhé chinh dé thao tac.

Nhan xeét:
Lang phi thoi gian xt Iy clia CPU dé chuyén di liéu ti
bé dém cua b dieu khién dia vé bd nh& chinh
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CO CcHE DMA

@/ Drive

1.CPU
programs DMA Disk Main
CPU the DMA controller controller memory
controller Pr Buffer
L
v S
4. Ack A
el I

Interrupt when
done

! 4
L 2. DMA requests J

transfer to memory

(—->
——

\3. Data transferred y

-«— Bus

Khéng lang phi CPU cho viéc chuyén dbi div liéu bd
dém sang b0 nho
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CO CHE DMA

Qua trinh doc dia dung co ché DMA:

HDH g&i cho bd diéu khién dia cac théng sd gom

cac khéi can doc

vi tri lwu trir cac khoi nay bén trong bd nhé chinh (dia chi DMA)

s6 byte can doc.
B6 diéu khién dia doc cac khdi can thiét lwu vao trong bd
dém cua no.
Sau khi doc xong, bé diéu khién chuyén Ian It tirng byte tir
b6 dém cua né vé dja chi DMA — noi can lwu trir div liéu can
thiétbén trong bé nhé chinh.
B6 diéu khién dia tao 1 ngat dé thong bao cho CPU biét quéa
trinh chuyén di liéu da hoan tat
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NOI DUNG

Quan Iy 16i va bao vé qué trinh nhap xuat
M6t sb thiét bi nhap xuat chuan
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QUAN LY LOI & BAO VE NHAP XUAT THIET B

Nguyén nhan:
ngudi diing hay HDH c6 thé vo tinh hay co y thuc hién
cac lenh/thao tac nhap xuat bat hop phap gay hai cho he
thong va thiét bi.
VD: doc di¥ liéu trong khi dang ghi

Khac phuc:
dinh nghta trwéc va gan dac quyén cho cac Iénh nhap
xuat cua hé thong dwéi dang cac 1o goi hé thong (system
call).
Giam séat qua trinh nhap xuat ctia nguwdi ding cudi.
Tat ca qua trinh nhap xuat cta UD phai duoc thuc hién
thdng qua cac loi goi hé thdng.
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QUAN LY LOI & BAO VE NHAP XUAT THIET B

Quan ly:
Khi gap 16i trong qué trinh nhap xuat, cac bd
diéu khién thiét bj sé trd vé cho HPH ma 16i
twong wng
HDH dién dich ma 16i trd vé dé c6é phwong an
gidi quyét thich hop.
HDH ciing dién dich va lwu vao nhat ky hé thdng
(system log) céc 16i twong &ng dé gitp nguoi
qudn tri hé thdng giam sét 16i va phuc hoi.
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NOI DUNG

M6t sb thiét bi nhap xuat chuan

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

MAN HINH

Thiét bi xuat chuan:
Ky tw hay d6 hoa
Kha nang hién thi: t

CPU
(I/O system)

Device
conlroller

QOutput
buffer

D6 phan giai:
Vidu : 25 x 80 ky tw hay
800 x 600 x 256 mau.

Visual
display

Video RAM

Po lam tuoi: =
30-60 lan/giay.
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BAN PHIM — THIET Bl TRO

Ban phim: Thiét bj nhap chuan

Bé tri theo cau tric “QWERTY”

Téc do nhap di liéu cham (<10 Ky tw/giay)
Thiét bj tré/dinh vi: Thiét bj nhap chuan

Chuét (quang, co)

Trackball

Joystick

Toc dd nhap dir liéu cham (vai tram bytes/giay)
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MAY IN — MAY QUET

May in
May in dong, may in diém, may in phun, in laser.
Tbc do day dir liéu cham
Hwéng ky tw
May quét
S6 hoé cac tai liéu in thanh cac di liéu s6 dwdi dang anh
bitmap.
Tdc dd quét cham
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THIET Bl LUU TRU

Pia tr : Bia mém (floppy disk), dia cirng (hard
disk):

Thiét bi xuat nhap theo khdi (sector).

Dung lwong tuy thudc vao sb head,track,sector.

Tc dd truy cap phu thudc vao tdc dd quay va mat dé div
liéu trén dia.

Bang tw:
Thiét bi truy cap tuan tw dung lwong lén.
Toc dd truy cap ~2Mb/s
CDROM/DVD:
Toc dd truy cap nhanh.
Dung lwong ngay cang I&n va gia thanh ngay cang ré.
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CARD MANG — BDONG HO

Card mang: thiét bj giao tiép mang
hé tro’ cho qué trinh truyén nhan cac ludng/goi di liéu.

Pong ho hé thong (clock) va bd dinh gi®
(timer)

Cung cap thoi gian hé thdong dé gitp dong bd hoéa céac
hoat déng trén may tinh.
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XEM TRUOC

o CAu trdc dia
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