Tong quan Hé diéu hanh

MoOn hoc: Hé diéu hanh
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> Phat biéu hé diéu hanh Ia gi? Giai thich vai trod clia hé

diéu hanh trong hé thong may tinh

> Trinh bay lich str phat trién va déc diém ctua mot sb loai

hé diéu hanh

> Liét ké cac thanh phan chinh cua mot hé diéu hanh
> Trinh bay déc diém cta mot sd kién trdc hé diéu hanh
> Trinh bay qua trinh khdi dong may tinh
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e — L e L e

§



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

« Da nghe:
— May tinh la thiét bi
tinh toan nhiéu tinh nang
— May tinh gom 3 thanh phan:
- BOoxUly
« BO nhg
 Cac thiét bi nhap xuat
« Pa s dung may tinh:
— Chgi game

— Nghe nhac

— Lap trinh
. D3 stir dung may tinh nhu thé nao, cé dé khdng?

CuuDuongThanCong.com https://fb.com/tailieudientucntt § o
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Hé diéu hanh Ia gi?

Ung dung / Nguoi dung

OS

Phan cing

« MOt I6p phan mém & gilra phan cling va cac chuong trinh 'hg dung/ngudi
dung.

- Ao hda (virtualize) cac thanh phan phan cirng nham gilp viéc giao tiép: dé
dang va an toan

« Quan ly viéc str dung chia sé cac tai nguyén may tinh cla cac chuong
trinh/ngudi dung: cong bang va hiéu qua

 Cung cdp mdt tdp cac ham thu vién dé don gian hda viéc phat trién (ng

4
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(batch system)

« May tinh mainframe: cung cap kha nang tinh toan

0

— Lam sao chia sé thié€t bi dat tién gilra nhiéu ngudi dung?
« Pang ki gid sur dung
« Pua chuong trinh cho nguai si’ dung may tinh
« Ho chay chuang trinh va in két qua tra lai cho ban
— Thong thudng, chuong trinh nam trong cac thé doc (card) dugc phan
cach bdi cic thé diéu khién (control card). Dau doc thé (card reader) sé
doc dir liéu trén cac thé nay
« Hé diéu hanh (HPH) dudc phat trién dé thuc hién cic cong viéc mdt
cach tuan tu

— HDH ludn nam trong b6 nhé (Quan ly thudng trd — Resident monitor)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Pa chuang (Multiprogramming) |

« CPU s& ranh mai khi chuong trinh thuc thi can giao tiép

vGi thiét bi ngoai vi
— Y tudng: khi mdt chuang trinh tugng tac vdi thiét bi ngoai vi thi
CPU sé phuc vu chuong trinh khac
« Hé thong da chudng (Multiprogrammed system) ra ddi
— Nap dong thdi nhiéu chuong trinh vao dia (sau nay la vao bo
nhGé RAM)
— Chuyén sang phuc vu chuong trinh khac néu chuang trinh hién

thai dang tucng tac vdi thiét bi ngoai vi
« Thiét bi ngoai vi thudng cham hon dia (sau nay la bd nhé RAM)

CuuDuongThanCong.com https://fb.com/tailieudientucntt —
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Da hdng (Multiprogramming)

 P3c diém cua hé thdng da chuang
— Dong thai thuc hién nhap/xuat cua chudng trinh nay va tinh
toan cho chuadng trinh khac
— Tiéu chi: bo xu’'ly luén trong tinh trang lam viéc

— Phai biét khi nao cong viéc nhap xuat xong: ngat vs. polling

8
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Chia sé thdi gian (Time-Sharing)

« Van dé
— Lam sao chia sé cing mot may tinh (ltc do rat dat) gitra nhiéu ngudi
dung va van duy tri giao dién giao tiép véi ngudi dung?
« Chia sé thdi gian
— NOi nhiéu thiét bi dau cudi dau cubi dén mot may tinh
— Diéu phoi sir dung may tinh cho nhiéu ngudi dung
— Chuyén doi phuc vu gilfa cac chudng trinh ngudi dung sao cho du
nhanh dé ngudi st dung c6 thé tuong tac vdi chuang trinh trong khi
chling dang chay (tao cadm gidc mdi ngudi duing dang diing may riéng

cUa minh)

CuuDuongThanCong.com https://fb.com/tailieudientucntt —~
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HDH thdi gian thy'c (Real-Time OS)

« Thuyc thi cac U'ng dung co yéu cau nghiém ngat vé thai gian hoan thanh
» Hard real-time system

— Hé thdng diéu khién bay, cac hé théng diéu khi€n cdng nghiép, v.v..

— Gay tham hoa néu ta tré han

— Théach thirc: 1am sao khong tré han ma khéng phung phi nhiéu tai nguyén
« Soft real-time system

— Ung dung multimedia

— C6 thé gay kho chiu nhung khdng dén ndi tham hoa néu bi qué han ddi chat!

— Thach thirc: khi hé thdng qua tai

10
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Hé diéu hanh

-~ — - e -
——————— e
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Vai Ung dung co cac cdng viéc cd thé thuc hién dong
thoi

— Du bao thdi ti€t, mo6 phong, tinh toan lai cac bang tinh

CA thé téng t6c dd bang cach chay cac cong viéc trén
cac bo xu' ly khac nhau song song dong thoi

Can HPH va ngdn ngit 13p trinh ho trg chia nhé cdng
viéc thanh cac hanh dong song song

Can HPH ho trg déng bd va truyén thong nhanh

N h i‘éé:!JDulo(rgiThéar:Qng.(EnI:l:l C SO n g SO n g kh a, C n h a u https://fb.com/tailieudientucntt 11
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HDH phén tan (Distributed OS)

 Clustering — Hé thong phan tan cuc bo
— Dung nhiéu may nho dé phuc vu céc cdng viéc I16n
« Ré han la dung mot may tinh I6n
« DO tin cady cao haon, tang kha nang mad rong
« Hé thong phan tan trén dién rong
— Cho phép s dung tai nguyén phan tan
« VD. st dung PC dé€ truy cap Web
« Khong can mang nhiéu thong tin can thiét theo minh
«  HPH ho trg truyén thdng va chia sé tai nguyén phan tan
— VD. hé luu trir tap tin trén mang
« Quan tam tinh thuc thi (mdac du tang téc khong phai la muc tiéu cia HPH
nay), do tin cay cao, s’ dung nguon tai nguyén da dang

CuuDuongThanCong.com https://fb.com/tailieudientucntt 12
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(Embedded OS)

« Phéat trién rong khap
— Hién thoi: BTDD va PDA
— Tuang lai, cac thiét bi tinh toan ¢ moi nai
« Pac tinh
— Tai nguyén han ché&: CPU chdm, bd nhé nho, khéng & dia, v.v.
— Lam sao ta cd thé chay cac chuong trinh manh hon trong diéu kién tai
nguyén phan cing han ché?
« SU dung nhiéu thiét bi...
« Tang thém cac tién ich trén thiét bi
« HDH gilp quan ly nang lugng, tinh di dong, tim ki€m tai nguyén,

V.V.V. 13

CuuDuongThanCong.com https://fb.com/tailieudientucntt o
R T T T e S e



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

Qua trinh phffﬁeﬁ Cac
khai niém va tinh nang HPH

1950 1960 1970 1980 1990

MULTICS
mainframes \
no  compilers time distributed

software shared multiuser systems

batch multiprocessor

resident networked

; fault tolerant
monitors

UNIX

minicomputers -
no compilers

software . , .
time multiuser multiprocessor

resident shared n;worked fault tolerant
monitors Y

clustered
UNIX

desktop computers .
no compilers

software interactive multiprocessor

multiuser Betworked

\UNIX

compilers no
software

handheld computers

interactive

» etorked 14
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1 phat trien cua
Windows va Linux

1970 1980 1990 2000
| | |
! t ! ! t + t t ta '
& SPCEE
@6 é & & $ A
R\ £ Y NP
060 Qg\*‘bé\o %’
é\
1970 1980 1990 2000
| |
H—sot+— s
& § Mo Amu K0
& & @_\.A S & vy

(xem thém http://www.levenez.com )

15
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au hoi

 Lam thé nao cac chuong trinh / i'ng dung
ngudi dung co thé giao ti€p vGi HDH?

16
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Ldi géi he thang (System call)

« La tdp cac ham cc ban nhat clia hé diéu hanh dé phuc vu céc yéu

cau tu cac chuong trinh ngudi dung

« Vidu, chudi cic I6i goi hé thdng dugc thuc hién dé sao chép noi

dung ciia mot tap tin sang mot tap tin khac

" source file

=

CuuDuong

'hanCong.com

destination file

é Example System Call Sequence

Acquire input file name
Write prompt to screen
Accept input

Acquire output file name
Write prompt to screen
Accept input

Open the input file
if file doesn't exist, abort

Create output file
if file exists, abort

Loop
Read from input file
Write to output file

Until read fails

Close output file

Write completion message to screen

Terminate normally

b

N

J

https://fb.com/tailieudientucnt
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Ham thu vién Iap trinh

« Thong thudng, chuong trinh ngudi dung khong goi truc ti€p cac IGi goi hé
thong cua hé diéu hanh

« Hé diéu hanh thudng cung cap bd thu vién cac ham Iap trinh, chang han
Win32 API, POSIX API (application programming interface), gilp viéc lap
trinh dé dang han phai diing cac I6i goi hé thdng

« Tuy nhién, thong thuGng ngudi lap trinh thudng dung cac ham thu vién cua
cac ngdn ngi 1ap trinh nhu thu vién C, Java, ... (do dé st dung han cac ham
thu' vién cla hé diéu hanh)

« Cho du la sir dung ham ngbn ngir Iap trinh hay ham thu vién hé diéu hanh
thi cudi cling cling s€ chuyén thanh cac I6i goi hé thdng tuong (ing

18
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" API va Loi goi hé thdng

return value

BOOL ReadFile ¢ (HANDLE file,
LPVOID buffer,
DWORD bytes To Read, parameters
LPDWORD bytes Read,
function name LPOVERLAPPED ovl) ;
user application
ReadFile(...)
user
mode
system call interface
kernel
mode A
— | read()
s Implementation
i » of read()
. system call
CuuDugngThanCong.com return https://fb.com/tailieudientucntt
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" Ham thu vién C va Ladi goi hé thong

#include <stdio.h>
int main ()

{

printf ("Greetings");

return o;
}

user
mode -

standard C library
kernel
mode

write ()
write ()
system call
CuuDuongThanCoyig.com
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CPU

« Quan ly bo xtr ly — Quan ly tién trinh
e Quan ly bdo nhé
« Quan ly nhap xuat

Memory

e Quan ly luu trir - Hé thong tap tin
e Hé thong bao vé va bao mat

memory bus

I/0O bus

disk

CuuDuongThanCong.com

Net interface ‘\
21
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Tién trinh la chucng trinh dang thuc thi.

Mot tién trinh cAn st dung cac tai nguyén: CPU, bd nhé, tap tin, thiét bi nhap xuét dé
hoan tat cong viéc cua nd

Hé thong da chuadng: sé co nhiéu tién trinh chay cung lic.

SO lugng tai nguyén << sb lugng tién trinh chay cung lac !!!

9 Tra rmDma,‘RCOng.com

22
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Quén ly tién trinh (tt)

 Vai tro cua HPH trong viéc quan ly tién trinh

— Tao, hay, tam ding va thuc hién ti€p tién trinh Nhan CPU

running

©R,
. ©® CPU

— Quan ly trang thai cac tién trinh

— Diéu phdi tién trinh: FIFO, Round Robin, SJF, ...

— Cung cap cd ché doéng bo tién trinh blocked
« DOc quyén truy xuat

 Phdi hgp hoat dong

, B |
— Cung cap cao che kiem soat deadlock | |
[ri=~="] [Eimse fujssen fujaren]
o , o it e, = . =TT
— Cung cap cach thuc trao doi thong tin gitra cac | |
s [
tien trinh @ ®
« Chia sé tai nguyén dung chung
« Trao ddi théng diép
CuuDuongThanong.com https://fb.com/tailieudientucntt 23 § o
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Quan Iy bd nhé

Address
« Moi chuang trinh (ma nguodn + dif liéu) can dugc OxFFFFFFFF
nap vao bd nhé chinh dé thi hanh !
ser program
A en . " ., > r LA , and data
* Nhieu tien trinh chay dong thci = Quan ly bo nho
sao cho t6i uu viéc tan dung CPU va dap U'ng kip
', N Limit TS
thoi cho nguGi su’ dung
User program
- \ ? = N\ ? V4 N ’ and data
« Vai tro cua HPH trong viec quan ly bo nha: Base — s
— T6 chirc cdp phat, thu hdi bd nhd khi can thiét
« M0 hinh cap phat (lién tuc, khong lién tuc)
« Quan ly khong gian dia chi cla tién trinh
— Quan ly b6 nhé ao Operating
. . R " . : System
* Quyét dinh chuong trinh/ mot phan chuong trinh nao
0
dugc nap vao/ ra bd nhé nhu’ thé nao
https://fb.com/tailieudientucntt 24 —
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y nhap xuét

« Hé thong quan ly nhap xuat chiu trach nhiém:

— Tao moi truong giao ti€p dan gian, dong nhat vai cac
thiét bi nhap xuat
« Trinh diéu khién thiét bi: che di dac thu phic tap cua cac
thiét bi nhap xuat doi véi nguai s dung
— Quan ly hiéu qua nhap xuat:
 Diéu phoi yéu cau nhap xuat
« T& chirc luu trir dém (buffering, spooling,...)

2 ’ ?\’-
* Quan ly loi
CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Quaﬁ Iy tap tm

« Nhiéu loai thiét bj luu trir da dang vé toc do truy
xuat, daon vi luu trlr, phucong thdc truy xuat (dia
cing, USB, CD,...)

« HPH cung cap cai nhin logic va dong nhat vé
viéc luu trir thong tin — tap tin

« Tap tin thudng dudc td chirc trong cac thu muc

 Vai tro HPH trong viéc quan ly tap tin:

— T6 chirc tép tin, thu muc trén dia
— HO trg cac thao tac trén tap tin va thu muc

— Quan ly quyén truy cap
— Sao luu du phong tap tin trén cac thiét bi luu trir

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

=

= G WIRDOWS (T
) Config.Msi
) DELL
) Documents and Settings
) Downloads
") Pragram Files
) RECYCLER,
) Svstem Yolume Information
) WINDOWS
b DVD-RMW Drive (D)
e DATA (E)
e STORAGE (F:)
= we LINUY (G:)
) . Trash-roat
E)l Recyiled
) softs
7)) System Yolume Information
) WMwWare - Linu

26
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Bao vé va bao mat

« Hé thong may tinh ludn ddng truGc cac moi nguy co:
— Khach quan: thién tai, 16i st dung, 16i phan clrng, phan mém.
— Chu quan:
« Tan cong pha hoai: virus, worm, Dos, ...

- An c3p tai nguyén: trojan horses, trap doors, Man-in-the-middle, ...

27
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« Bao vé (protection) va Bao mat (security):
— Kiém soat qua trinh truy xuét tai nguyén cda tién trinh/ ngudi dung
— Phong thu, chong lai cac tan cong
« MOt sO ca ché:
— Hoat dong & 2 ché d6 (kernel mode vs. user mode)
— Sao luu du phong (Backup)
— Xac thuc ngudi dung (User Authentication)
— Phan quyén (Authorization), chinh sach bao mat (Policy)

— Kiém soéat nhat ky (Audit log)

28
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Mot so kien truc HD

Kién tric dan gian

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

Mozilla‘ - [ibpthread
- @ Apache Emacs »libc
® % N Interprocess Communication
3 ;3 Netwm File System
/ Virtual Mernworz
yy 4 '/ Foooa
29
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 Cac Ung dung, thu vién, nhan HDH nam chung khong gian dia chi

« Uu diém:

— XU ly yéu cau rat nhanh
— Dé mé rdng
— Phu hgp véi moi truéng don ngudi dung
« Khuyét diém
— Khong c6 bao Vé giira nhan HPH va cac 'ng dung
— Nhitng ma réng co thé géy ra nhitng xung dot
« MS-DOS, Mac OS 9, Windows ME, 98, 95, 3.1, Palm OS va HPH cho

mot s6 hé thong nhidng
30
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Mot so kien truc HPH
Kién tric Monolithic

g Y g B ' )
Apache Mozilla Emacs
I|bc I|bpthread I|bc I|bpthread !jbci )
ra v T
CPU Scheduling Interprocess Communication

g Networking File System

O Virtual Memory

X

Security

Em H’ﬁ

CuuDuongThanCong.com https://fb.com/tailieudientucntt —
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Kieén trac Monolithic

Nhan HPH bao gém toan b cac thanh phan quan ly nam & khong
gian riéng biét vdi cac Ung dung
 Uu diém:
— XU ly yéu cau nhanh
— Dé hiéu déi véi nhitng ngudi phat trién nhan HPBH
— Ba&o vé phan nhan HPH vdi cac i’'ng dung
« Nhudgc diém:
— Khong c6 bao Vvé gilra cac thanh phan trong nhan HbH
— (Cau truc phic tap, khé ma rong (do khong cé ranh gidi ro rang giira
cac thanh phan)

* Unix, Windows NT/XP, Linux, BSD 32
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~ Mgt s0 kién tric HDH
Kién tric MicroKernel (Client/Server)

Microkernel
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Kié‘h tr Micmi(erﬁel

« Tiéu chi: nhan hé diéu hanh (phu thudc phan crng) cang dcn gian
cang tot

 Cac thanh phan quan ly cia HPH chay nhu cac dich vu server &
muc ngudi dung

« Mot dich vu server bi truc trac khong lam “treo” toan b6 hé thong

« Cac chuadng trinh inhg dung hoat dong nhu cac client yéu cau cac
dich vu server bang cac guri thong diép thong qua nhan HBH

« Mach, Chorus, QNX, GNU Hurd

34
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« Uu diém:

— Dé mé rong

« Thém tinh ndng mdi cho HPH bang cach thém 1 dich vu server
— Phan nhan khdng xac dinh méi truéng HPH
« Cho phép hd trg chay nhiéu HDH
« Can 1 server gia 1ap cho mdi hé thdng (Mac, Windows, Unix)
« Tat ca cac Ung dung cung chay trén microkenel
« CO thé tly chon HPH dé& chay (ing dung
— Cac dich vu cua HPH doc lap phan cing
— Cac thanh phan cia HPH dugc bao vé tot
— Dé md rdng cho hé thdng nhiéu bd xtr Iy va hé thdng phan tan
« Khuyét diém
— XU'ly yéu cau cham

- KI’QUJ&Q@?P‘%C‘BE&QQ Vléc trlén khal hé th6ng https://fb.com/tailieudientucntt 35
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Nhac lai qui trin

« BO xtr'ly gom: ALU, CU, Register

e Qua trinh bo xu' ly thuc thi yéu cau (dudi dang cac

lénh): lay |€énh — giai ma — thuc thi (fetch — decode —
execute) o 2one
CPU 1
Phép toan +-%/ 2
L — 3
Phép logic _ <,>,!_ .
B6 dém CT (PC) 8 -~ - = 5
|
Thanh ghi 0 . f73
Thanh ghi 1 I_ - — =S
Thanh ghi n 9

h lam viéc cua CPU

36
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Qua trinh khai dong may tinh (1)
« Hé diéu hanh nam & dau ?
« Lam sao dé may tinh nap va chay HPH Iic khdi ddng?
— Qua trinh dé khdi ddng HPH goi la booting
« Qua trinh khdi dong cua cac may hién dai gobm 3 giai doan
— CPU thuc thi [énh tur dia chi ¢ dinh biét trudc (boot ROM)
— Firmware nap boot loader
— Boot loader nap HDH
« (1) CPU thuc thi Iénh tu dia chi biét trudc trong bd nhd
— Dia chi vung nhd nay thudng tro tdi vung nhé chi doc (ROM - read-
only memory)

— V@i x86, dia chi nay la OxFFFFO, trd tGi dia chi chuang trinh BIOS (basic
mp@tagatm System) trong ROM _— htfps://fb.com/taiIﬁeudia?tucntt ——— 37
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« (2) ROM chra ma nguon “boot”

— Loai phan mém chi doc nay goi la firmware

— V@i x86, chudng trinh BIOS thutc hién lan lugt cac

cong Vviéc:

Kiém tra c&u hinh trong CMOS (complementary metal oxide
semiconductor)

Nap trinh quan ly ngat (interrupt handler) va cac trinh diéu
khién thiét bi

Khdi tao cac thanh ghi va quan ly nguon cung cap (power
management)

Thuc hién qua trinh kiém tra phan ciing

(POST — power-on self-test)

Hién thi cac thiét 1ap hé théng

Xac dinh cac thiét bi cé kha nang khéi dong

Ti€p tuc qua trinh khdi dong

— Nap va thuc thi chuang trinh boot loader.

T & e s

CuuDuongThanCong.com

Qué trinh khéi ddng may tinh (2)
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Phoenix - fiwardBI0S w6.00PG, fn Energy Star nAlly
Copyright (C) 1984-200Z, Phoenix Technologies, LTD

ASUS AYNEXZ .0 Deluxe ACPI BIOS Rev 1008

Main Processor @ AMD Athlon(tm) XP 2400+
Memory Testing : 1048576K OK

Memory Frequenzy is at 200 MHz , Dual Chammel mode
Primary Master : 3AMSUNG SWME84H PM10G-Z1
Primary Slave : SAMSUNG SP400ZH QU1OGE-60
Secondary Master : Pioneer DUD-ROM ATAFP IModel DUD-16055 6133 E1.33

Secondary Slave : SAMSUNG CF-AT¢ Phoenix Technologies, LTD
System Conf igurations

CPU Type ! AMD Athlon(tm) XP Base Memory : 640K
CPU ID : 0681 Extended Memory 11047552K
CPU Clock D 2000MH=z L1 Cache Size : 128K

LZ Cache 3ize : 256K

Diskette Drive n : 1.44M, 3.5 in. Display Type : EGA-UGA

Pri. Master Disk : LBA,ATA 100,4082ZMB Serial Port(s) : JF8 ZFB

Pri. 3lave Disk : LBA,ATA 100,4006ZMB Parallel Porti(s) : 378
Press DEL to enter SETUP : press|| Pri. Master Disk : DUD,AThA 33 DDR DIMM at Rows : 2 345

08.,04,-2004-nVidia—nForce-A7N8X2 .¢|| Sec. Slave Disk : CH3,PI0 4, 51<MB

PCI device listing .
Bus Mo. Device No. Fun-:: MNo. Uendor.Device Class Dewvice Class IR0

GCo3 USEB 1.0-1.1 OHCI Controller 10
aCo3 USE 1.0-1.1 OHCI Controller 11
GCA3 USB 2.0 EHCI Controller 5
@101 IDE Controller 14
QCad Serial Bus Controller 10
G200 Network Controller 11
o1 Multimedia Device 11

[y
W00 L) WD [ DD

CuuDuongThanCong.g
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Qua trinh khoi dong may ﬁlﬂh (3)

(3) Boot loader sau do nap phan con lai cua HPH. Chu y

rang tai thai diém nay HPH van chua chay
— Boot loader hiéu dudc nhiéu hé diéu hanh khac nhau
— Boot loader hiéu dudc nhiéu phién ban khac nhau cta cac HPH

— Da bao gid nghe “dual boot’ ?

choose an operatimg system to start, or press TAE to select a tool:

(use arrow keys to highlight your choice, then press ENTER.)

Earlier varsion of wWindows

Microsoft windows Vista H

To specify an advanced option for this choice, press FB.

seconds until the highlighted choice will be started automatically: 16

Tools:

Wwindows Memory Driagnostic

GNUI GRUB! version B.97 (638K lower ~ 448448K upper memory)

Fedora (2.6.21-1.3194.fc7) H
Other

N’ﬂ?

~~~~~

gress enter to boot the selected 0s,
S Conmands before bootlng ot LN gRLh
before booting,por "¢’ for a {'"g .m_.b‘,’
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