:@! Chuong 1 (b6 sung)

A. Hé thong may tinh

= Kién triic cd ban cla hé théng may tinh
= Cd ché van hanh clia hé thong

= Cau trdc hé théng xuat nhap (1/0)

= CAu truc va phan cap hé thong luu tri
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Kién truc cc ban cua hé thong may tinh

PC
Keyboard
Disks \ Monitor
Printer
Mouse
\ /
Disk controller USB controller Graphics adapter
CPU [T (LT (T
MEMORY

MM Bém di liéu (local buffer)
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Fetch Next
Instruction

—>

=y Chu trinh hoat dong ctia CPU

Execufce HALT
Instruction

1. Chu trinh don gian -- khéng c6 ngat quang

Fetch Next E
Instruction

Interrupts
disabled

Execute
Instruction Interrupts

enabled
HALT

2. Chu trinh c6 diéu khién ngat quang
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Check for interrupt;
Process interrupt




g ,
Ngat quang

= Phan loai: ngat quéang do
e Program:tran s6 hoc, chia cho 0, truy cap bd nhd bat hgp phap
e Timer: cho phép CPU thuc thi mét tac vu nao doé theo dinh ky
o //O: k&t thuc tac vu I/O, xay ra 16i trong 1/O
o Hardware failure: Hu hdng nguén, 16i memory parity, ...
o Trap (software interrupt): yéu cau dich vu hé théng (goi system call),...
CPU [ user

process
executing

i

I/0O interrupt
\ processing

/O idle
device

transferring

I/O transfer 1/O transfer
request done request done

Ludc do thdi gian khi process cé yéu cau céac tac vu 1/0
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g= ) Qua trinh x ly ngat quang

User Interrupt vector
Program table

_______ > 00ffe23f | interrupt
0x21 routine

0 _____ »21 | ooffe23f @ -------

-
-
-
-
-
-

i int. Ox21

ret

R Il

FEFFffef

~

Interrupt
handler thuc thi
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Qua trinh x0 ly ngat quang (tt)

User /O User 1O
Program Program Program Program
= P - = I e
@ : ."IIL'IHJ: @ @ : Ill'r|.f'-r : @
| £l I ol
! | 7 |
-~ | 1 I -~ l - 1
I S N O Loy 7 e o
L I L — i
WRITE © x{ : |C'D_rl d WRITE g Sy Comm and
S | | ® : ;)
- /
' ! e (20) | /
@ : f]r ;! END I {;f
T x l“\‘wfi
: a’f ,"rj ' J{J:r{\ T Interrupt
O 1 s, e
!
—— s —— g
WRITE /O interrupts WRITE ¢ 2
| .7 ED
I @ by L7
I lr -
@ ¥
| |
|
| @
B ¥
WRITE WRITE
n 2?2 9 ~ 2?2 < ~
Khdéng su dung ngat quang Su dung ngat quang

(hinh chi minh hoa 1/O interrupt)
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Cau trac hé thong I/0




g
g=) Cac ky thuat thuc hién I/0

lssue Read
—M™ command to
10 module

s Polling, vidu CPU doc di liéu:
o D& doc dii liéu ti mot thiét bi I/0 (thdng

qua I/0 port), CPU thiét lap mot bit (bit « il P
1) cGia thanh ghi diéu khién (control module
register) dé bao hiéu lénh doc cho 1/0 Not
controller. ready el Error
status condition
e 1/O controller doc word di liéu tu thiét bi teady
/0, x6a bit diéu khién (bit « 0) Read word
from /O O — CPU

Module

e |/O controller khdng gay ra ngat moi khi
xong viéc. CPU phél doc status bit Write word
(polling) d& ki€m tra trang thai thiét bj I/O A

CPLl — memory

o Khi I/O controller s&n sang, CPU doc
word di liéu tu thanh ghi di liéu (data
register); CPU gui Iénh doc word ké.

Next instruction
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g
g=) Cac ky thuat thuc

m Interrupt-driven 1/0O
e CPU khong poll ma /O controller sé gay
ra ngat quang moi khi xong va san sang
cho tac vu I/0 mdi.

e Trong luc thiét bi I/0 thuc thilénh, CPU
c6 thé thuc thi cdng viéc khac.

e Polling va interrupt-driven 1/O déu tiéu
ton thgi gian x ly ctia CPU bdi vi CPU
phai copy byte di liéu dugc doc/ghi <>
memory (programmed I/O, P10O).

e Thich hgp cho céc thiét bj I/O co6 tdéc do
khdéng cao (keyboard, mouse)

—® command to

hién 1/O (tt)

PU — /O
Do something

[ssue Read

[/ module else
—
Read status [nterrupt
of /'O
module 10 — CPU
N Error
condition
Read word
from /O 'O — CPU

Module

Write word

. ‘PU — memory
into memory

) Mext instruction
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Céc ky thuat thuc hién 1/0 (tt)

m Direct Memory Access (DMA)

CPU gUi yéu cau dén module DMA (=
DMA controller)

Module DMA chuyén mét khai di liéu
gilta bd nhé va thiét bi /0 ma khong

PU — DMA

Issue Read

A A block command Do something
can CPU can thiép. o O module -~ " else
Khi xong mot tac vu gli / nhan thi phat
khGi mot ngat quang.
E:Edh:fms — —— Interrupt
” . . . . 2, O d
CPU chi tham gia vao giai doan khdi - odule DMA —s CPU

dau va két thuc cla viéc truyén / nhan
dd liéu

Trong khi dang truyén / nhan dif ligéu, Next instruction
CPU c6 thé thuc thi cdng viéc khac

Thich hgp cho cac thiét bj cé tdc do cao
(dia)
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g
D Céc ky thuat thuc hién 1/0 (tt)

s Phudng phap thuc hién I/O

Synchronous Asynchronous
requesting process ,
user { waiting A requesting process A } user
; A
device driver device driver
kernel < . . > kernel
| interrupt handler 1 ! interrupt handler
L 1‘ v ! )
‘ hardware [[ hardware
data transfer e = = data transfer
- - = : “bypassing”
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Céc ky thuat thuc hién 1/0 (tt)

= Hang dgi cac yéu cau /O, vd

device: card reader 1
status: idle
device: line printer 3 B request for __l_
status: busy line printer
address: 38546
device: disk unit 1 length: 1372
status: idle
device: disk unit 2
status: idle
device: disk unit 3 =
ng:_ bLIJSS un —— request for ——» request for _-l'
iduistd disk unit 3 disk unit 3

file: xxx file: yyy

operation: read operation: write

address: 43046 address: 03458

length: 20000 length: 500

— /
~

Cac hang dgi (wait queue) 1/0O
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Cau truc & phan cap
hé thong luu tri




g , -
Hé thong luu tru

= Luu trr (memory, storage) la mét trong nhiing dang thuc 1/0O quan
trong

e BO nhd chinh (main memory, primary memory)

» CPU chi c6 thé truy cap truc ti€p thanh ghi (registers) va bé nhd
ROM, RAM

e BJ nhd phu (secondary storage)
» Hé théng luu trli thong tin bén viing (nonvolatile storage)
» PTa ti (magnetic disk): dia mém, dia cling, bang tu
» PTa quang (optical disk): CD-ROM, DVD-ROM
» Flash ROM: USB disk
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:@n

T6c dd nhanh A

Gia thanh mdi byte|ré

Dung lugng I&n

\ 4

‘ registers

g

& |

i \'Z

cache

2 I
i v

main memory

Phan cap hé théng luu trir

vd: file-system data

7 I
I v

electronic disk

[ |
i

magnetic disk

P
A

optical disk

0

|
v

magnetic tapes
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=) Phan cap hé théng luu tri

= Muc tiéu
e Gia thanh moi byte thap gan véi muc luu trii ré nhat
e Toc dd nhanh gan véi muc luu trt nhanh nhat
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g
Ky thuat caching

m Caching
e nap trudc dii liéu vao thiét bi luu trli tdc dd cao hon
= Taisao dung cache?
e Chénh léch Ién gilia toc do CPU va toc do bé nhé RAM, dia,..
= Visao caching “works”? — nguyén ly cuc bd (locality principle)
s D0 liéu I6n, con kich thudc cache nhd — phai quan ly cache: thay
ndi dung cache
= Trong ky thuat caching, mot di liéu c6 thé dugc luu tri nhiéu noi —
can bao dam tinh nhat quan di liéu: cache coherency problem

hardware

main
A h ,
memory - cache register
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g
" DS Dual mode

= Muc dich: bdo vé hé diéu hanh va chuong trinh Ging
dung
s Giai phap
Ky thuat dual mode: can c6 phan cting ho trg
e User mode — thuc thi véi quyén han clia user binh thudng

e Kernel mode (con goi la supervisor mode, system mode, monitor
mode) — cé toan quyén truy xuat tai nguyén hé thong
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Dual mode (tt)

= Phan cling c6 thém mode bit dé ki€ém soat mode hién hanh:
e mode bit = 0: kernel mode
e mode bit = 1: user mode

e Pang & user mode, neu CPU bi ngét (do thié€t bj ngoai vi, do 16 xay
ra,..), CPU sé& chuyé&n sang kernel mode va thuc thi mterrupt service
routine tuéng ung.

user process
user mode
user process executing = calls system call return from system call (mode bit = 1)
\ /
i 7
! 7
K | trap return
s mode bit=0 mode bit = 1
kernel mode
execute system call (mode bit = 0)

Dong thuc thi va thay déi mode khi goi system call
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g s a A s
=) Bao vé phan cliing — Lénh I/O

= Gidi phap: 1énh 1/O déu la privileged
instruction

e User mode program khong thuc thi dugc
lénh I/O (— trap), phai théng qua I8i goi
system call

System call trap to

e La phuong thic duy nhat dé process monitor
yéu cau céac dich vu clia hé diéu hanh

e System call sé gay ra ngat mém (trap),
quyén diéu khién dugc chuyén dén trinh
phuc vu ngat tuong Ung, dong thai thiét
lap mode = 0 (kernel mode).

e Hé diéu hanh kiém tra tinh hgp 18, ding
dan cla cac déi sd, thuc hién yéu cau
réi trd quyén diéu khién vé 1&nh ké tiép
ngay sau IGi goi system call, mode = 1.

case n

> read -

system call n —

L]
L]
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resident
monitor

®

perform I/O

®

return
to user

user
program
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Bao vé phan ciing — B6 nhé

Vd: bao vé bd nhé dung 2 thanh ghi

0
p—— - Truy cap bd nhé ngoai vung xac dinh bdi
thanh ghi base va thanh ghi limit sé sinh ra trap
256000
job 1 - Lénh nap gia tri cho cac thanh ghi base va
thanh ghi limit déu la privileged instruction
300040 < 300040
base register (b)
job 2 9
420940 120900 base base + limit
job 3 limit register
880000 address
job 4 CPU
1024000
(a)

trap to operating system
monitor—addressing error memaory
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g s A A
g= ) Bao vé phan cing - CPU

s Bao VEé CPU
e Bao dam OS duy tri dugc quyén diéu khién
e Tranh truéng hgp CPU bi ket trong cac vong lap v6 han
Co ché thuc hién la dung timer dé kich khdi cac ngat
quang dinh ky
e BO dém timer s& giam dan sau méi xung clock.

e Khi bd dém timer bang 0 thi ngat timer dudc kich hoat — hé diéu
hanh s& ndm quyén diéu khién.

= Lénh nap gia tri b0 dém timer la mot privileged
Instruction.
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g
g=Q Timer

= CO thé sl dung timer dé thuc hién time-sharing.

e Thiét Iap timer gay ngat dinh ky N'ms (N: time slice, quantum
time) va dinh thdi CPU sau méi lan ngat.

= Co thé dung timer dé tinh thdi gian trdi qua (elapse time)
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