i Hé théng may tinh

= Ki€én truc cg ban cua hé thong may tinh
= Cd ché van hanh cua hé thong

= Cau truc hé thong xuat nhap (I/0)

= Cau truc va phan cap hé thong luu trir

Khoa Khoa h_OC & Ky thu.é‘t %/ymalieudientucntt

ccccccccccccccccc


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Kién truc co ban

PC

CPU I

Keyboard

Disks Display
Mouse Printer ’

Disk Controller USB Controller Graphic Adapter
[T (T

[T

MEMORY I Ml Dém dit liéu (local buffer

BK
TP.HCM
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Chu trinh hoat dong cua CPU

Fetch Next
Instruction

Execute
Instruction

1. Chu trinh don gian — Khong ngat quang

Y Interrupts
disabled

Fetch Next
Instruction

Execute
Instruction

enabled
HALT

I BK 2. Chu trinh c6 diéu khién ngat quang

Check for interrupt;
Interrupts Process interrupt

TP.HCM

ailieudientucntt
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Ngat quing

= Phan loai: ngat quang do

= Program. tran s6 hoc, chia cho 0, truy cap b6 nhé bat hgp phap
Timer: cho phép CPU thuc thi mot tac vu nao dé theo dinh ky
I/O: két thic tac vu I/0, xay ra 1i trong 1/0
Hardware failure: Hu hong ngudn, 16i memory parity, ...
Trap (software interrupt): yéu cau dich vu hé thdng (goi system call),...

CPU user
process
executing

I/0O interrupt
processing

I/O idle (

device

transfe rring;L

17O transfer /O transfer
request done request done

I BK Lugc do thdi gian khi process co yéu cau cac tac vu I/0

TP.HCM
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Xir ly ngat quang

User Interrupt vector
Program table
0
- > 00ffe23f | interrupt
: 0x21 routine
|
|
Q J cong :
<---->21 | OOffe23f & ------- ret
:
H 1
| int. 0x21 !
1
i+1 |- e - - -, :
. b 1
| N |
. ! it
|
| 1
! Q |
__________________________________ L}
M NG _/
—~—
Interrupt
handler
BK
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Qua trinh xtr ly ngat quang

User /O User VO
Program Program Program Program
- === g =k | . ==
| foe : he7!
® 1 e ® 4@

./-f | 1 I -~ d 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
_ | K"—,M_ll' [ I — fr
| i~ - | I !
| ! hl'lr-‘h‘ I @ I .lrl,lllr
T L ® 1
: Jrf s END I i
@ L * "fi
: / S ! ?}i T Interrupt
i @) 15w T~. Hander
| s LU T
wrim b - wriE | 1 | ®
R I/O interrupts ST
i 7 o
I @ by L7
I lr -
L
@ ¥ -
| |
| |
| |
B ¥
WRITE WRITE
Khéng co ngat quang Co ngat quang
BK \ s . .
e (Hinh chi minh hoa I/O interupt)
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Hé thong I/O

BK
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Cac ky thuat thuc hién I/0

Issue Read
—M command to RCPU — /O

I/O module

= Polling, vi du CPU doc dir liéu:
= DE doc dif liéu tir mot thiét bi I/O (thdng qua e B
I/O port), CPU thiét Iap mot bit (bit « 1) cua of /O
thanh ghi diéu khién (control register) dé bao mouts
hiéu Iénh doc cho I/O controller.

/0 — CPU

Error
condition

= I/O controller doc word dir liéu tu thiét bi I/0,
x6a bit diéu khién (bit « 0)

Read word
from 170
Module

/0 — CPU

= I/O controller khdng gay ra ngét moi khi xong
viéc. CPU phai doc status bit (polling) dé kiém
tra trang thai thiét bl I/O0 Write word

nto memory

CPL — memory

= Khi I/O controller san sang, CPU doc word dir
li€u tu’ thanh ghi di li€u (data register); CPU
gui Iénh doc word ké.

BK Next instruction
TP.HCM
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Cac ky thuat thuc hién I/0 (tt.)

s Interrupt-driven 1/0
= CPU khong poll ma I/O controller sé
gay ra ngat quang moi khi san sang
cho tac vu I/0.

= Trong luc thiét bi I/O thuc thi Iénh,
CPU c6 thé thuc thi cdng viéc khac.

= Polling va interrupt-driven 1I/0O déu
tiéu ton thai gian xr ly cia CPU bdi vi
CPU phai copy byte dir liéu dugc
doc/ghi <> memory (programmed 1/0,
PIO).

= Thich hdp cho cac thiét bj I/O cd toc
d6 khong cao (keyboard, mouse)

Issue Read "PLT — 11O
comimand to Do something
L'y module - +-f:15.e

FErmietatus

of 1/
module — P

—— — Interrapt

Error
condition

Read word

from LA 170 — CPU
MModule

Write word

into memory P — memory

Mext instruction

BK
TP.HCM
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Cac ky thuat thuc hién I/0 (tt.)

s Direct Memory Access (DMA)

BK
TP.HCM

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

Module DMA chuyén mét khéi dir liéu
gitra bd nhd va thiét bi I/O ma khong
can CPU can thiép.

Khi xong mot tac vu guiri / nhan thi
phat khdi mot ngat quang.

Issue Read PUU — DMA
block command Do something
to 10 module __+.3|_q,g

Read status

, . . — —— Interrupt
CPU chi tham gia vao giai doan khai of DMA P
dau va két thuc cua viéc truyén / module DMA — CPU
nhan di liéu
Trong khi dang truyén / nhan dit li€u,  wext instruction
CPU co thé thuc thi cong viéc khac
Thich hdp cho cac thiét bi co toc do
cao (dia)

CuuDuongThanCong.com Kh oa Kh oa h _OC & Ky" th u-ét %/ymmwudientucntt 1 0
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Hé thong luu trir
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Hé thong luu trir

BK
TP.HCM

= Luu trr la mot trong nhitng dang thic I/0 quan trong

= B0 nho chinh (main memory, primary memory)

= CPU chi cd thé truy cap truc ti€p thanh ghi (registers) va b nhd
ROM, RAM

= B0 nhd phu (secondary storage)
= Hé thong luu trlr thong tin Hén viing (nonvolatile storage)
= Dia tU (magnetic disk): dia mém, dia ci’ng, bang tu
= Dia quang (optical disk): CD-ROM, DVD-ROM
= Flash ROM: USB disk

Khoa Khoa h_OC & Kj; thu.é‘t %/ymalieudientucntt
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i Phan cap hé thong luu tri

A
Téc d6 cao

Gia thanh thap
Dung lugng I6n

BK
TP.HCM

\ 4

CuuDuongThanCong.com

‘ registers

/

o |

Ll h 4

cache

o |
i A

main memory

Vd: file-system data

a [
i  J

electronic disk

A

|
i v

magnetic disk

ft

|
T

optical disk

f

L] \‘2

magnetic tapes
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Dual mode

BK
TP.HCM

= Muc dich: bao vé hé diéu hanh va chuong
trinh U'ng dung
Ky thudt dua/ mode: can c6 phan ciing ho trg
» User mode — thuc thi véi quyén han cua user binh
thudng

= Kernel mode (con goi la supervisor mode, system
mode, monitor mode) — co toan quyén truy xuat
tai nguyén hé thong

CuuDuongThanCong.com Kh oa Kh oa h -OC & Kj; th u-é‘t %/yma 1 4
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Dual mode (tt)

= Phan ciing cé thém mode bit dé kiém soat mode hién hanh:

mode bit = 0: kernel mode

mode bit = 1: user mode

Khi CPU bi ngt (do thiét bj ngoai vi, do I6i xay ra,...), CPU s&
chuyén sang kernel mode va thuc thi interrupt service routine

BK
TP.HCM

tuong Ung.
user process
user mode
user process executing — calls system call return from system call (mode bit = 1)
\ /
LY Fd
\ 7
K I trap return
s mode bit=0 mode bit = 1
kernel mode
execute system call (mode bit = 0)
Khoa Khoa hoc & Ky thudt Mgy, &L, cere 15
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Bao vé phan cu’ng — Lénh I/0

= Giai phap: |énh I/O déu la privileged ¥ eident
instruction case n monitor

= User mode program khong thuc thi dugc
lénh I/O (— trap), phai thong qua I0i goi

system call @ @
System call | ap 16 oL peromio
= La phudng thic duy nhat dé process yéu monitor

cau cac dich vu cua hé diéu hanh.

= System call sé gay ra ngat mém (rap),

quyén diéu khién dugc chuyén dén trinh ©
phuc vu ngat tueng Urng, dong thdai thiét return
lap mode = 0 (kernel mode). to user

= Hé diéu hanh kiém tra tinh hagp 1€, ding . user

3 > ’ e T A A “w A system call n —
dan cua cac doi so, thuc hien yeu cau roi program

trd quyén diéu khién vé 1énh k€ tiép ngay
sau I0i goi system call, mode = 1.

BK
TP.HCM
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Bao vé phan cirng — Bo nho

Vd: bao vé bd nhG dung 2 thanh ghi

- Truy cap bd nhé ngoai vung xac dinh bdi
thanh ghi base va thanh ghi limit sé sinh ra

trap

- Lénh nap gia tri cho cac thanh ghi base va
thanh ghi limit déu la privileged instruction

base

(b)

address

0
monitor
256000
job 1
300040 < 300040
job 2 base register
420940 120900
limit register
job 3 g
880000
job 4 CPU
1024000
(a)

BK
TP.HCM

CuuDuongThanCong.com

base + limit

trap to operating system
monitor—addressing error

Khoa Khoa hoc & Ky thuat Mgy, tinh.
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i Bao ve phan cung — CPU
= Bao Vé CPU
= Bdo dam OS duy tri dugc quyén diéu khién
= Tranh trudng hgp CPU bi ket trong cac vong lap
vO han
Ca ché thuc hién Ia dung timer d& kich khdi cac ngat
quang dinh ky
= BO d&m timer s& gidm dan sau moi xung clock.
= Khi b0 dém timer bang 0 thi ngat timer dugc kich
hoat — hé diéu hanh sé nam quyén diéu khién.
= Lénh nap gia tri b0 dém timer la mot privileged
instruction.

BK
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i Timer

= CO thé sir dung timer dé thuc hién
time-sharing.
= Thiét 1ap timer gay ngat dinh ky NV ms (N:
time slice, quantum time) va dinh thoi
CPU sau moi lan ngat.
= CO thé dung timer dé tinh thdi gian troi
qua (elapse time)

Khoa Khoa hoc & Ky thudt Mgy, &L, cere 19

ccccccccccccccccc


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

