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HE DIEU HANH
CHUONG 1: TONG QUAN VE HE PIEU HANH

Trinh bay cédc ndi dung tong quan vé hé dicu hanh
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MUC TIEU

1. Hiéu va phat biéu lai dwoc cac khai niém co

,,,,, badn vé hé diéu hanh, t6 chirc hé thdng may
tinh va kién trdc hé thong may tinh.

e 2. Biét dwoc cac thao tac co ban trong hé diéu

hanh
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NOI DUNG

Téng quan vé hé diéu hanh
Hoat dong bén trong may tinh
Kién truc hé thong may tinh

C4c thao tac trong hé diéu hanh
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TONG QUAN VE HE PIEU HANH

1.1. Tong quan
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1.1. Tong quan
Nguoi dung
- Hé diéu hanh la gi?

=
Gl s, «
\ L=
« Chuwong trinh trung gian gilra phan cirng may tinh \ Pl

va ngudi st dung, cé chirc ndng diéu khién va phdi

hop viéc sir dung phan cing va cung cap céac dich Chay (rng dung abc trén phan
. o cung XYZ
vy co ban cho cac irng dung.

* Muc tiéu

« Gilp ngwdi dung dé dang st dung hé théng.

« Quan ly va cap phat tai nguyén hé thdng mot cach
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TONG QUAN VE HE PIEU HANH

1.2. Cau tric hé thong may tinh
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' 1.2. Cau tric hé thong may tinh

user

!

application programs
(compilers, web browsers, development kits, etc.)

i { {

operating system
} } } Phan ctrng (hardware):
e LT 4= Bao gom céac tai nguyén co ban
cua may tinh nhw CPU, b nho,
cac thiét bi 1/0.
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' 1.2. Cau tric hé thong may tinh

user

!

application programs
(compilers, web browsers, development kits, etc.)

} K ! Hé diéu hanh (operating system):
; °"e”"““¢g e ; - Phan phai tai nguyén, diéu khién va
phoi hop cac hoat ddng cua cac

computer hardware

(CPU, memory, I/0 devices, etc.) ChU’O’ng tr\Inh trong hé théng .
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1.2. Cau tric hé thong may tinh

user

!

(compilers, web browsers, development kits, etc.)

application programs -

!

! !

operating system

! {

computer hardware
(CPU, memory, I/0 devices, etc.)
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Chwong trinh trng dung
(application programs):

S dung hé thdng tai nguyén dé
giai quyét mot bai toan tinh toan
nao do cua nguwoi str dung.

Vi du: compilers, database
systems, video games, business
programs
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1.2. Cau tric hé thong may tinh

Users (people, machines, other
computers)

user

!

application programs
(compilers, web browsers, development kits, etc.)

! ! !

operating system

! { {

computer hardware
(CPU, memory, I/O devices, etc.)
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HOAT DONG BEN TRONG MAY TiNH

2.1. Bén trong hé diéu hanh
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2.1. Bén trong hé diéu hanh

« Chwong trinh duy nhat luén chay tai tat cad cac thoi diém may tinh
hoat ddng la nhan/hat nhan (kernel).

* Di kem v&i nhan con co hai loai chwong trinh:

« Chwong trinh hé théng (system program): duwoc déng gdi cung vdi hé didu hanh
nhung khong phai 1a mot phan cla nhan.

« Chwong trinh rng dung: tat c& cac chwong trinh khéng co lién két (associate)
v&i hoat ddng cda hé thdng.

« Ngay nay, mét s hé diéu hanh con chra middleware — mét tap cac
khung/nén tdng phan mém (software framework) cung cap cac dich
vu bd sung hé tro cho nha phat trién ng dung nhw co s& dir liéu,
da phwong tién, do hoa, ...
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HOAT DONG BEN TRONG MAY TiNH

2.2. Hoat dong bén trong may tinh

02. |
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2.2. Hoat dong bén trong may tinh

« CPU (m6t hodc nhiéu) va cac trinh diéu khién thiét
bi (device controller) két ndi véi nhau théng qua bus
dé truy xuat bd nhé chia sé (shared memory).

mouse keyboard printer ~ monitor
disks

N |/

ke USB controller Sl
controller adapter

CPU

memory
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2.2. Hoat dong bén trong may tinh

« Céc thiét bj nhap/xuat (I/0O) va CPU c6 thé thuc thi ddng thoi
(concurrently).

« Mai trinh diéu khién thiét bi chiu trach nhiém mét loai thiét bi cu
thé.

« Mbi trinh diéu khién thiét bi cd mot bd dém (buffer) cuc bd (local).

« Méi loai trinh diéu khién thiét bj c6 mét device driver twong ng
cda hé diéu hanh dé quan ly né.

« CPU di chuyén d liéu gitra b0 Nh& chinh va cac bé dém cuc bo.

« Khi trinh diéu khién thiét bi hoan tat cac thao tac, né bao hiéu cho
CPU bang cach phat sinh mét ngat (interrupt).
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HOAT DONG BEN TRONG MAY TiNH

2.3. Ngit




' 2.3. Ngit

- Dac diém co ban cua ngat:

« Ngat chuyén diéu khién dén interrupt service routine théng
qua interrupt vector (chira dia chi cla tat cd cac service
routine).

« Kién truc ngat phai lwu dia chi cda l1&énh phat sinh ngat.

 Ngat duoc tao ra b&di phan mém do mét 16i (error) hodc do mét
y&u cau cla ngwdi dung (user request) dwoc goi la trap hoadc
exception.

« H& diéu hanh hoat déng dinh hwéng theo ngat (interrupt
driven).
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' 2.3. Ngit

» Qua trinh phat sinh va x& ly ngat

CPU user program

I/O interrupt processing

000

/0 idle
device

transferring
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' 2.3. Ngit

« Xt ly ngat
« Hé diéu hanh lwu gilr trang thai cia CPU bang cach lwu
thanh ghi va b6 dém chwong trinh.
« Xac dinh loai ngat da xay ra.

« Thwe thi ma x&r ly twong tng vai tieng loai ngat.
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HOAT DONG BEN TRONG MAY TiNH

2.4. Cau tric luu triv (storage)

02. )
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2.4. Cau tric lwu triv (storage)

» Hé thdng lwu trir dworc td chirc phan cap dwa trén:
. Tdc dd truy xuat (speed).
 Chi phi (cost).

« Kha nang Iwu trlr dir liéu khi khéng cd nguodn dién (volatility).
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2.4. Cau tric lwu triv (storage)

« Phan cap (hierarchy) Iwu triv

storage capacity
A

smaller

volatile
storage

nonvolatile
storage

access time

AR/
" registers |

v
\ cache ﬁ

AN (]
i) v

l main memory

g

| primary
storage

v

---------- R
I

nonvolatile memory

ZiN

[l
i v

hard-disk drives

| secondary
storage

ft

I
1l A

optical disk

larger

ft

|
1 A\ 4

magnetic tapes

tertiary
| storage
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2.4. Cau tric lwu triv (storage)

« B6 nh& chinh (main memory) — thiét bj lwu trir dung lwong 1én duy nhat ma
CPU truy xuat truc tiép.

« Truy xuat ngau nhién (random access).
« Mat di liéu khi khéng cé ngudn dién.
« Puvoc xady dwng dwa trén cdng nghé ban dan Dynamic Random-access
Memory (DRAM).
- B6 nhé thir cap (secondary storage) — mé& réong cho bd nhé chinh dé cung céap
kha nang lwu trlr khéng bay hoi dung lvong I&n.
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HOAT DONG BEN TRONG MAY TiNH

2.5. Céu tric nhap xuat
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2.5. Cau tric nhip/xuat

e Hai cach dé xt ly nhap/xuét:

« CACH 1: Sau khi nhap/xuat bat dau, quyén diéu khién
chi dwoc tra lai chwong trinh nguwdi dung khi nhap/xuat
hoan tat.

« St dung ngat dé x ly.
« Chi mdt yéu cau nhap/xuat dwoc xt ly tai mot thoi diém.
« CPU phai chd dén khi ngat ké tiép dwoc phat sinh.

« Chi phu hop cho viéc di chuyén mét lwong nhd di liéu.
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2.5. Cau tric nhip/xuat

Xt ly /0 dwa trén ngat Py

device driver initiates 1/0

1/0O controller

CPU executing checks for
interrupts between instructions

1
1
'

v

initiates 1/0

CPU receiving interrupt,

transfers control to
interrupt handler

input ready, output
complete, or error
generates interrupt signal

interrupt handler
processes data,
returns from interrupt

CPU resumes
processing of
interrupted task
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2.5. Cau tric nhip/xuat

e Hai cach dé xt ly nhap/xuét:
« CACH 2: Sau khi nhap/xuat bat dau, quyén diéu khién
trd lai chwong trinh ngwdi dung ma khéng can chd
nhap/xuat hoan tat.

« S dung co ché truy xuat bé nhé trwc tiép (direct memory
access - DMA).

« Khéng can str dung CPU.

« Thich hop cho viéc di chuyén lwong I&n di liéu.

9/18/2023
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HOAT DONG BEN TRONG MAY TiNH

2.6. Hoat dong cua may tinh hién dai

02. |
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' 2.6. Hoat dong cua may tinh hién dai

Kién tric Von Neuman

; o< instruction execution —»|
. & oyels instructions
thread of execution | 3 and
««—— data movement —>
data
CPU (*N)
- [
S5 =
5 a =z DMA
(o] =
0 — |
c o _g
g_ =1 memory
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2.6. Hoat dong cua may tinh hién dai

Phan biét cac khai niém vé bé xiv ly

« CPU — Thanh phan phan cirng thwec thi cac Iénh

* Processor (b6 xir ly) — M6t con chip (vat ly) chira mdt hoac
nhiéu CPU

 Core (I6i/nhdn) — Don vi tinh toan co ban cua CPU
» Multicore (da 16i) — Nhiéu 16i tinh toan trén cung mét CPU

» Multiprocessor (da bd xt ly) — Nhiéu bd xt ly
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Kién tric hé thong may tinh

« Hé thong don bd xt ly (Single-Processor Systems)
» Hé& thong da bd x&r ly (Multiprocessor Systems)

» Hé thdng gom cum (Clustered Systems)
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KIEN TRUC HE THONG MAY TINH

3.1. Hé thong don b xir 1y
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' 3.1. Hé thong don b xit ly

* Chi c6 mét bé xtr ly da dung (general-purpose processor) voi
mot 16i duy nhat: thwe thi cac tap 1énh da dung (bao gdm cac
|énh trong céc tién trinh).

« Co thé kém theo cac bd xtr Iy riéng biét (special-purpose): chi
c6 thé thuc thi cac tap l1énh han ché va khéng thé chay tién
trinh.

Copyrights 2023 CE-UIT. All Rights Reserved. 9/18/2023




y

KIEN TRUC HE THONG MAY TINH

3.2. Hé thong da bo xir ly
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4 3.2. Hé thong da b xir Iy

» Tén goi khac: parallel systems, tightly-coupled systems
« Uu diém:
« Tang cwdng nang suat hé thdng (system throughput): cang nhiéu bd x& Iy thi cang
nhanh xong céng viéc
- Kinh té: it tén kém vi c6 thé dung chung tai nguyén (dia,...)
* D6 tin cay cao: khi mét bé x&r ly hdong thi céng viéc cia n6é dwoc chia sé gilra cac bd
Xt ly con lai
* Phan loai:

« Pa x& ly bat déi xtrng (asymmetric multiprocessing) — méi bd xt& ly thwe thi cdng viéc
khac nhau.

« Pa xr ly d6i xirng (symmetric multiprocessing) — mdi bd x& ly cung thwec hién tat ca
cong viéc
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4 3.2. Hé thong da b xir Iy

Kién tric da xdr ly doi xirng
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processor, processor;,
CPUq CPU,
registers registers
cache cache
main memory
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4 3.2. Hé thong da b xir Iy

Thiét ké nhan kép (dual)

processory
CPU coreg CPU core;
registers registers
L1 cache L1 cache

L2 cache

main memory
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y 3.2. Hé thong da b xir ly

Hé thong NUMA (Non-Uniform Memory Access)

memoryo memory1
I I
interconnect
CPUy  |remremmeeemees CPU,
: ':az:‘ :
CPU,  |freemmmeenees CPU,
I |
memory2 memory3
9/18/2023
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KIEN TRUC HE THONG MAY TINH

3.3. Hé thong gom cum
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3.3. Hé thong gom cum

- L4 mét dang hé thong da bd x& ly, nhwng gom nhiéu hé thong lam
viéc v&i nhau:
* Thwdng chia sé khéng gian lwu trr qua mang lwu trlr khu viee (
).
« Cung cap cac dich vu cé dd sdn sang cao dich vu duoc
cung cap lién tuc cho du mét phan cirng cua cum bi héng.

« C6 thé theo cau truc dbi xirng hodc bat dbi xirng:

mét may & ché dd (mode) hot-
standby, cac may con lai chay vng dung.
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3.3. Hé thong gom cum

» CAu truc tdng thé cia mot hé théng gom cum

computer

interconnect

interconnect

computer

computer

storage-area
network

\_._______,.-/V(
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Cac thao tac trong hé diéu hanh

* Don chuwong (uniprogramming), da chwong (multiprogramming)
va da nhiém (multitasking)

» Cac ché dd hoat ddng (modes of operation)

e Timer
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4.1. Don chuwong
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4.1. Don chwong

* Don chuong:
« Chi mét céng viéc (job)/chwong trinh dwoc nap vao bd nhé tai mot thoi
diém.
« COng viéc/chuwong trinh dwoc thi hanh tuan tw.
- Nguwoi dung muon chay nhiéu hon mét chuong trinh tai mét tho
diém?
=> Da chuong
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4.2. Da chwong
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4.2. Da chwong

- Da chuwong to chirc cac cong viéc, bao gom méa va di liéu, sao
cho CPU [uén c6 thé chon mdt dé thwe thi:
« Nhiéu cdng viéc dwoc nap dong théi vao bd nho.
« M6t cbng viéc dwgc chon va chay bdi bé dinh thdi cdng viéc (job
scheduling).
« Khi mét céng viéc phai chd (vd: 1/0), hé diéu hanh chuyén sang
(switch) thwc thi cong viéc khac.
* Trong hé thg‘)ng da chwong, mét cong viéc dang thwce thi dwoc
goi la moét tién trinh (process).
- Pa chwong giup tan dung dwoc thdi gian ranh, tang hiéu suat
str dung CPU (CPU utilization).
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Layout b nhé ctia mot hé thong da chwong

max
operating system
process 1
process 2
process 3
process 4
0
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Da nhiém

» Da nhiém la mét sy mé rong cua da Chuo’ng CPU Chuyen cac
cong VIEC thuo’ng xuyen hon dé nguwdi dung cé thé twong tac
vO'i tirng cong viéc khi n6 dang chay.
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4.3. Cac ché do hoat dong

------ i Copyrights 2023 CE-UIT. All Rights Reserved. 9/18/2023

04. |




' 4.3. Cac ché do hoat dong

« VViéc co nhiéu ché do hoat dong cho phep hé diéu hanh bao vé
chinh né va céac thanh phan khac clta hé thong.

« Hai ché d6 co ban: Ché dé ngudi dung (user mode) va ché dé hat nhan
(kernel mode).

« C6 thé mé rdng nhiéu hon hai ché dé.
* Bit ché do dwoc thém vao phan cuwng:
 DUng dé phan biét khi nao thi hé thdng dang thwc thi ma ngwdi dung
hay ma hat nhan.
« Khi mét ing dung cla ngudi dung thwe thi = bit ché dé la “nguoi
dung” (1).
- Khi ma trong hat nhan thwc thi = bit ché do la “hat nhan” (0).
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' 4.3. Cac ché do hoat dong

- M6t sO 1énh duwgc thiét ké riéng nhw dac quyén (privileged), cac
lénh nay chi thye thi & ché dd hat nhan.

« Vi du chuyén tlr ché dd ngwdi dung sang ché do hat nhan:

user process

execute system call

Copyrights 2023 CE-UIT. All Rights Reserved.
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user mode
user process executing calls system call return from system call (miode bit = 1)
\ 7z
AV 7
A £
kernel trap return
mode bit =0 mode bit = 1
kernel mode
(mode bit = 0)
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4.4. Timer
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' 4.4. Timer

» Timer dwoc st dung dé ngan vong lap vd han hodc tién trinh
chiém dung qua nhiéu tai nguyén (resource hog).
« DUng timer dé ngat may tinh sau moét khoang thi gian:

« Timer c6 thé cai dat gdm mot bé dém va gia tri clock ¢b dinh.

Hé diéu hanh thiét 1ap gia tri bd dém bang cac Iénh dac quyén.

M®i khi clock tick, gia tri bd dém gidm dan.

B& dém bang 0 sé& phat sinh mot ngat.

Quyén diéu khién sé tw dong chuyén vé cho hé diéu hanh khi ngat dwoc kich
hoat.
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Tém tat lai noi dung buoi hoc

» Tdng quan vé hé diéu hanh
* Hoat déng bén trong may tinh
- Kién tric hé thdng may tinh

» C4c thao tac trong hé diéu hanh
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