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Noi dung

 Phan c’ng nhap xuat

« MOt sO cd ché nhap xuat

» Giao ti€p vai thiét bi nhap xuat
e I/O Subsystem
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Cau tric tong quat hé thong nhap xudt

/
Software <
5'_
Hardware <
\
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Application Programs

l l System Calls

kernel I/O subsystem

v OS

SCSI keyboard mouse PCI bus floppy ATAPI
device device device vee device device device
driver driver driver driver driver driver
SCSI keyboard mouse PCI bus floppy ATAPI
device device device X device device device
controller | controller | controller controller | controller | controller
A f 3 A
I I Y Y h § I I
ATAPI
SCS| floppy- | | devices
devices | | keyboard| | mouse cee PCI bus disk (disks,
drives tapes,
drives)
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Phan clrng nhap xuit

( Application Programs
l l System Calls
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Software < kernel I/O subsystem
. OS
SCSI keyboard mouse PCI bus floppy ATAPI
device device device vee device device device
driver driver driver driver driver driver
\ J
r
SCSI /kevm mouse PCI bus flopp ATAPI
device device device X device device ce
ntroller | controller | controller controller | controller | contro
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Phan ci’ng nhap xuat (tt)

nhi€u loai thiét bi nhap xuat
niét bi giao ti€p ngudi dung: man hinh, ban

phim

— Thiét bi giao tiép hé thong: dia, bang tu

— Thiét bi giao tiép hé thong khac : cac mang,
modem
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Phan cling nhap xuat (tt)

« MOt sO khai niém chung
o Céng (Port)
0 Buwong/ kénh
truyén (Bus)
o Mach/ bd diéu
khién (Controller)

=
o]
2
- O
monitor processor wn
cache
graphics bridge/memory | | memory SCSI controller
controller controller
PCI bus

IDE disk controller

expansion bus

interface

keyboard

{

expansion bus

parallel
port

serial
port
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Cau tric thiét bi

Control | A Status A Data bits
signals from signals to to and from
1/0 module /0 module /0 mod ule
L4 h i
Control Buffer |
Logic | onsider the input
from keyboard and

output to screen

Data (device-unique
to and from
¥ environment
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C&u tric bo diéu khién

Interface to Interface to
System Bus External Device

~A— ~A

Data
Data Registers I‘7 — Eﬂﬂ:“a] .
Device
Data Status
Lines Interface
Losi
Status/Control Registers B Control
-
-
-
Address
Linesq > <+ Data
1/0
Logic Status
Control
.[r.li“r:s"‘ PI Control
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Mot so co ché nhap xuat (tt)

« Kiém soat vong (Polling/ Programed 1/0)
— CPU kiém soat qua trinh nhap xuét
— CPU t0n thdi gian chG b diéu khién thiét bj dé truyén
tu’ng dan vi dir liéu
« Ngat (Interrupt Driven)
— CPU khéng phai chd, bd diéu ki€n thiét bj sé bao (ngat)
CPU khi hoan thanh cong viéc theo tirng don vi dir liéu
« Truy )cap truc ti€p bo nhd (Direct Memory Access —
DMA

— :—Ian ché su can thiép cua CPU trong qua trinh truyén dir
ieu
— Can mot bd diéu khién DMA

— B0 diéu khién DMA béo ?ngat) CPU khi hoan thanh cong
viéc theo tung block dir liéu
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Kiém soat vong (%Illﬁg 17 pf@@[@m@d

e @

- ——

1/0)

1.

2.

BO xUr ly lién tuc kiém tra bit busy cho dén khi bit nay bi xda,
goi la qua trinh Waiting hay Polling

BO x(r ly bat bit write trong thanh ghi diéu khién va ghi mét
byte vao thanh ghi d{ liéu ra

BO xUr ly bat bit command-ready

4. Khi bd diéu khién nhén ra bit command-ready dugc béat, nd

bat bit busy

BO diéu khién doc yéu cau trong thanh ghi diéu khién, dir liéu
trong thanh ghi d{r liéu ra va thuc thi yéu cau nhap xuat

BO diéu khién xda bit command-ready, x0a bit error trong

thanh ghi trang tha| (thuc thi thanh cong), va xda bit busy dé
két thuc mot yéu cau nhap xuat
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Ngat (Interrupt Driven)

CPU

[/O controller

k 4

device driver initiates /O \

initiates 11O

CPU executing checks for

interrupts between instructions
1

i
i
¥

L 4

CPU receiving interrupt, 4

input ready, output

~

transfers control to
interrupt handler

complete, or error
generates interrupt signal

5

L J

interrupt handler
processes data,
returns from interrupt

L

CPU resumes
processing of
interrupted task
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Truy cap tru'c tiép bo nhd (DMA)

. DMA controller

1. device driver is told
to transfer disk data CPU
to buffer at address X

2. device driver tells
disk controller to

buffer X, increasing transfer C bytes

from disk to buffer

transfers bytes to

memory address

transfer completion

and decreasing C at address X
untilC =0
_when C = 0, DMA BhlCmue/
interrupts CPU to signal P
controller

cache

}- CPU memory bus —

X
memory

buffer

PCI bus

—
— | —

IDE disk
controller

@0

disk) (disk

3. disk controller initiates
DMA transfer

4. disk controller sends
each byte to DMA

controller
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So sanh viéc truyén 1 block dir liéu

» command to

Issue read

I/0O module

>

v

Read status
of I/O module

Not

ready

Ready

Read word
from I/O
module

v

Write word
into memory

No

Yes

Next instruction

CPU > I/O

I/0 > CPU

Error
Condition

I/0 > CPU

CPU - Memory

CubuongThanCong,

Issue read CPU S 1/0
| commandto , Do something
1/0 module clse
Read status | Interrupt
of I/O module | |10 > cpu
Error
Condition
Ready
Read word
from 1/0 /0 >CPU
module
A 4
Write word
into memory CPU - Memory
No
Yes

Next instruction

Issue read
block command
to 1/0 module

CPU > DMA
,. Do something
else

Read status of
DMA module

I Interrupt

DMA > CPU

l

Next instruction
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Giao tiép val thiét bl nhap xuat

( Application Programs
l l System Calls
\
Software < kernel I/O subsystem
. OS
/Sﬁ keyboard mouse PCI bus floppy ATA
< device device device veoe device device device
\d% driver driver driver driver driv
\ J
r
SCSI keyboard mouse PCI bus floppy ATAPI
device device device soe device device device
controller | controller | controller controller | controller | controller
A ! A
Hardware < I I ! | | I I
ATAPI
SCS| floppy- | | devices
e keyboard mouse voe PCI bus dl|sk (disks,
drives tapes,
\ drives)
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Giao tiép voi thiét bi nhap xuat (ft)

« Tang

trinh diéu khién thiét bi (Device

driver):
— Paon gian hoa viéc giao ti€p vdi cac thiét bi

nha
. P
. P

H xuat:

hia nha phat trién hé diéu hanh

hia nha san xuat thiét bi nhap xuat

15
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Cac déc diém cia thiét bi nhgp

xuat

aspect variation example
s character terminal
block disk
sequential modem
access method i CD-ROM
transfer schedule 2o il EL LT ot
asynchronous keyboard
For dedicated tape
9 sharable keyboard
device speed latency
seek time
transfer rate
delay between operations
read only CD-ROM
I/O direction write only graphics controller
read—write disk
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I/0 Subsystem

Application Programs

J L System Calls

\
Software < < kernel 1/O subsystem
\
. OS
SCSI keyboard mouse PCI bus floppy ATAPI
device device device vee device device device
driver driver driver driver driver driver
\ J
r
SCSI keyboard mouse PCI bus floppy ATAPI
device device device X device device device
controller | controller | controller controller | controller | controller
A f 3 A
Hardware < I I ! | | I I
ATAPI
SCS| floppy- | | devices
e keyboard mouse voe PCI bus dd.'Sk (disks,
rnves tapes,
\ drives)
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I/0 Subsystem (tt)

- Céc thiét bj rat khac nhau vé kiéu, chirc ndng, va
toc do
 Tiép nhan yeu cau nhap xuat tu Idl goi hé thong va

thuc hién mot s6 x{r ly ban dau roi chuyén diéu
khién cho trinh diéu khién cua thlet bi tUeng Ung

 Cung cap mot so dich vu sau:
— Lap lich (Scheduling)
— Pém dir lieu (Buffering)
— Dém di liéu truy xuat nhanh (Caching)
— Spooling
— Quan ly 16i (Error Handling)

18
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Quyeén truy cap thiét bi cua cac tién trinh lIa ngang nhau

Cé thé gidm thdi gian chd trung binh dé hoan thanh cac
yéu cau nhap xuat

Duy tri mot hang dgi yéu cau cho mdi thiét bi

Khi mot Ung dung yéu cau mot Ioi goi hé thong nhap
xuat, thi yéu cau nay dudc dua vao hang dgi cua thiét bi
tueng Ung

BO Iap lich sap xép lai thr tu ciia hang dgi

19
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Bang trang thai th

device: keyboard
status: idle

iét bi

device: laser printer
status: busy

device: mouse
status: idle

device: disk unit 1
status: idle

device: disk unit 2
status: busy

request for

* |laser printer
address: 38546
length: 1372
request for e
disk unit 2
file: xxx

operation: read
address: 43046
length: 20000

request for
disk unit 2

file: yyy
operation: write
address: 03458

length: 500
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« Seek time
thich hgp

— Thdi gif

- Rotational
sector ca

 sector s

«— spindle

read-write

{__

head

— arm assembly

Gi 10 ms

3 i dung

15000 rpm

 Access t|me = Seek t|me + Rotatlonal time + Transfer time

Took + £/2 + B¥E /N

UL D LONG TN O ONg O e
—————
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Vi du truy xuat dia tw

« Xet 1 dia ciing c6 5 mat, moi mat cd 200 track, m0| track c6 500
sector, seek time trung binh 13 4 ms, toc d0 quay cua dia
(rotatlon speed) la 15000 rpm

— Xac dinh dung Iu’dng cua dia?

— Gia s co 1 tap tin co dung lugng 1.28MB, chi€ém tron 5 track
(2500 sector) trén cung mot cylinder. Hay xac dinh thdgi gian truy
xuat trung binh tap tin nay?

- Giai
— Thdi gian doc track dau tién
 Thdi gian seek time trung binh: 4 ms
 Thdi gian rotational delay trung binh: 2 ms
« Thai glan doc 1 track (500 sectors) 4 ms

— Do tap tin nam trén 1 cylinder nén khong t6n thdi gian seek time

khi a‘l’oc cac track con lal. Do do, tong thdi gian truy xuat tap tin
nay la

10 + (4x6) = 34 ms = 0.034 seconds

22
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Cac thuat toan Iap lich truy xuat dia

FCFS (First Come First Serve)

— Di chuyén dau doc theo th(r tu yéu cau

— Khéng sap xép lai hang dgi cong viéc

— Dé lap trinh nhung két qua thudng khong tot
SSTF (Shortest Seek Time First)

— Sau khi phuc vu 1 yéu cau, di chuyén dau doc tdi vi tri can doc gan véi vi tri hién
hanh cta dau doc nhat

— Giam seek time so vdi FCFS
— Van dé starvation
SCAN (elevator algorithms)
— PA&u doc sé di chuyén vé mdt phia clia dia va tir dé di chuyén qua phia kia
— Van dé: mat do day cac yéu cau chua dugc phuc vu & dau con lai
C-SCAN

— Tuong tu SCAN, chi khac la khi di chuyén t&i 1 dau nao dé cua dia, nd sé 1ap tic trd
vé dau bat dau cua dia
LOOK:
— 'G[erng tu' SCAN nhung dau doc chi di chuyén tdi khdi xa nhat & moi hudng ch& khong
én cudi

C-LOOK

23
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u(luffermg)

Pém div

 Luu tam di lieu trong bo nhd khi truyén
giCra cac thi€t bi nham:
— Toc do truyen gilra cac thiét bi
— Kich thudc dir lieu truyén giira cac thiét bi

24
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Khong su’ dung ving dém di¥ liéu

USER PROCESS DISK
OS
//“\
Work Area (]
-4
\h—/

P — Processor Time
T — Transter or read tume

T P T P

Unbuffered transfer (Timing)
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S’ dung vung dém dii liéu

=
USER PROCESS O DISK
Work Area < Buffer @
T1 M1 P1 M2 |
T2

Assunung M (Move tume) to be less than P, this 15 an
improvement over unbuttered transfer.

-Buffered transfer (Timing)

26
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Pém dif liéu truy xuat nhanh (Caching)

o Luu trlr ban sao cua dir liéu tai mot vung
nhd truy xuat nhanh

 Can phan biét cache va buffer
— Buffer luu tam ban sao cua di liéu

— Cache luu tam ban sao cua dif liéu tai nai co
toc do truy xuat nhanh han nai luu di liéu

27
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Spooling

» Pac diém:
— Lu’u trd’ tam du I|eu dau ra cho mot thlet b|

néu thiét bj chi co thé phuc vu mot yéu cau
tai mot thai diém, nhu may in

— Chi chap nhan dong dir lieu lién tuc

 Thao tac in:
— DU liéu can in cua moi Ung dung dudc dua
vao mot tap tin riéng
— Hé thdéng spooling sé chuyén [an lugt cac tap
tin nay cho may in

28
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Quan ly 10i (Error Handling)

. Loi thudng & 2 dang:
— Tam thai
— Lau dai

» I/O Subsystem cd thé phuc héi hiéu qua
10i tam thdi

- Khi yéu cAu nhap xuit xay ra 10i > tra vé
ma |Oi
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request /0

system call

can already

Luser
process

kernel
IO subsystem

Vong ddi clia mot yéu cau nh

1O completed,
input data available, or
output completed

return from systern call

satisfy request? yes

no

send request to device
driver, block process if

appropriate

|

process request, issue
commands to controller,

configure controller to

block until interrupted

device-controller commands

menitor device,

kemnel
/0 subsystem

device
driver

interrupt
handler

device
controller

transfer data
{if appropriate) to process,
return completion
or error code

F

determing which /O
completed, indicate state
change to /0 subsystem

receive interrupt, store
data in device-driver buffer
if input, signal to unblock
device driver

T

interrupt

interrupt when 110
completed

1O completed,
generate interrupt

P Xuat
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