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*% N6i dung mdn Hé Piéu Hanh

Chuaong 1: Téng quan vé Hé diéu hanh (Operating
System-0S)

o Chuadng 2: Khai niém vé qua trinh (process)

o Chuong 3: Dong b va giai quyét tranh chap
o Chuong 4: Tac nghén (Deadlock) va phuang phap giai

0O 0O 0O 0o o O

quyét

Chuadng 5: Dinh thdi biéu cho qué trinh
Chuong 6: Phan cép bd nhé -Bo nhé thuc
Chuadng 7: B6 nhé ao

Chuong 8: Hé thong I/0

Chuaong 9: Hé thdng file

On tap
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#*s ThONg tin vé mon hoc

o Sach tham khéo
1) “Operating System Concepts”, Silberschatz et al., 6t"Ed, 2003.
2) “An Introduction to Operating Systems”, Harvey M. Deitel. 1990.
o Kiém tra
— Thitrdc nghiém cudi hoc ky (10/10)
a Théng tin khac
— http://www.dit.hcmut.edu.vn/~nam
a Diachilién lac
— Thoai Nam — B Mén Phan Mém Hé Théng — Khoa CNTT.
— Email: nam@dit.hcmut.edu.vn
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,.B?__ NOi dung

o Gidi thiéu t6ng quan
— Dinh nghia Hé Diéu Hanh (Operating System)
— C4u trdc hé théng may tinh
— Céc chuc nang chinh ctia OS

0 Qua trinh phat trién ctia Hé Piéu Hanh

Mainframe Systems

Desktop Systems

Multiprocessor Systems

Distributed Systems

Realtime Systems

Handheld Systems
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#=s Gigi thi€u tdng quan
0 Hé diéu hanh (Operating Users
System) la gi? 3
— Chuong trinh trung gian gitia W\{ T/UE’Q
phan cling may tinh va ngugi \f},@jﬁ = =
st dung, cé chtic nang diéu -
khién phan cling va cung cap .
céac dich vu cd ban cho cac ting Chuadng trinh
0 Muc tiéu (2 géc nhin) p Hé bieu Hanh =

— Phan ph6i, quan ly tai nguyén N ,
hé théng mot cach hiéu qua Phan cung
— Giup ngudi st dung dé dang
khai thac t6i da hiéu suét hé
théng.
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¢23 Cac thanh phan cda hé théng

______
user user user user
1 2 3 n
[y A [ »
Y h 4 A A
compiler assembler text editor 2 database

system

system and application programs

operating system

computer hardware
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.-a?_, Céc thanh phan clia hé thong (t.1)

o Phan cing (hardware):
— Bao gom céc tai nguyén cc ban ctia may tinh nhu CPU, bé nhg,
cac thiét bj 1/0,...
0 Hé diéu hanh (Operating System)
— Phan phéi tai nguyén, diéu khién va phdi hgp cac hoat dong cla
cac chuang trinh trong hé théng.
o Chuong trinh ting dung (applications programs)

— SU dung tai nguyén hé théng dé giai quy&t mot van dé tinh toan
nao dé clia ngudi s dung (vi du: compilers, database systems,
video games, business programs).

o Cac users s dung hé thong

— Con ngudi, may mdc, hé thdng may tinh khac,...
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¢+% Cac chic ning chinh clia OS

o Phan chia thdi gian x{ ly va dinh théi CPU

Phoi hgp va dong bd hoat dong gilia cac processes
(coordination & synchronization)

O

Quan ly tai nguyén hé théng (thié€t bi I/O, bo nhd, file
chua di liéu, ...)

O

o Thuc hién va kiém soat access control, protection.

Duy tri sy nhat quan (integrity) cGia hé théng, kiém soat
16i va phuc hdi hé théng khi c6 16i (error recovery)

O

Cung cép giao dién lam viéc cho users

O
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“e Lich su phat trién hé diéu hanh

a Mainframe Systems
— Batch systems
— Multi-programmed systems
— Time-sharing systems
o Batch System
— Thiét bi I/O : card reader, tape drives
— CAan c¢6 ngudi van hanh: operator (user # operator)
» Gidm setup time — ghép nhém cong viéc (batching jobs)
Vidu: ghép 2 céng viéc cung dung trinh bién dich Fortran, —»
tiét kiém dudc thoi gian load trinh bién dich Fortran.
— La hé diéu ha}mh so khai,nhé't chi c6 Resident Monitor, trong dé
chtia cdc phan diéu khién qua trinh x{ ly, tinh toan nhu:
» Loader, job sequencing, control card interpreter, device
drivers.
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*% Lich st phat trién hé diéu hanh (L.t

o Resident monitor
: Loader 2 A ain 2 R
operating — Nam quyén diéu khién ban dau
ek Job Sequencing — Chuyén quyén diéu khién sang
Control Card cho cong viéc (job)
\ Interpreter — Khi céng viéc két thuc, quyén
\\\ Device Drivers d|eg khién Ial_ trao vé cho
user program resident monitor.

area

T8 chtic bd nhé trong Batch System

Resident Monitor 0 Resident monitor goém c6
Control card interpreter
Job sequencing

— Loader

Device drivers

b ” iR LA A L s
e Lich su phat trién hé diéu hanh (i.1)

a Multi-programmed Systems

— Job pool: c4u trac di liéu cho phép OS lya

chon coéng viéc dugc thuc thi ké ti€p
— Nhiéu cong viéc dugc nap vao bd nhé
chinh cung luc, thai gian x& ly ctia CPU
dugc phéan chia giltita cac cong viéc dé
— Tan dung dudc thgi gian ranh, khi mot
cbng viéc nao do phai chd I/0 thi phai
nhudng CPU cho cbéng viéc khac
(overlapping CPU - 1/0O).
o Yéu cau déi véi OS
— Job Scheduling
Memory management
CPU scheduling
Allocation of devices
Protection

512K

operating system

job 1

job 2

job 3

job 4
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*% Lich st phat trién hé diéu hanh (L.t

a So sanh multi-programming va uni-programming

Run Wait Run Wait

»
>

Time
Uniprogramming

Program A Run Wait Run Wait

Program B Wait| Run Wait Run Wait

Program C Wait Run Wait Run ‘Wait

Combined R);m R];m R(l:m Wait R);m R]l;m R(l:m ‘Wait
Time >

Multiiprogramming with three programs

¢=% Lich sif phat trién hé didu hanh (t.t

a Time-Sharing (multitasking) Systems
— Multi-programmed systems khdng cung cdp kha ning tuang tac
vdi users
— CPU luan phién chuyén déi thuc thi gitia cac cong viéc
» Quaé trinh chuyén d&i xay ra thudng xuyén hon, mbi cong
viéc chi dugc chia mot phan nhé thgi gian CPU
» Cung cép su tudng tac gitta hé théng vai user
— Khi két thuc thuc thi mot 1énh, OS sé chd 1énh ké tiép tu
ban phim chi khéng phai ti card reader
» M6t cong viéc chi dugc chiém CPU dé xU ly khi né n&m trong
b6 nhd chinh
» Khi can thiét, mot cong viéc nao dé cé thé dudc chuyén tu bo
nhd chinh ra thiét bi luu trii, nhudng bd nhé chinh cho cong
viéc khac.
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% Lich st phat trién hé diéu hanh (L.t

0 Yéu cau déi véi OS trong Time-Sharing Systems
— Binh thgi cdng viéc (job scheduling)
Quan ly bé nhé (Memory Management)
» Céc cong viéc dugc hoan chuyén gilia bd nhé chinh va dia
» Virtual memory: cho phép mét cong viéc cé thé dudc thuc thi
ma khong can phai nap hoan toan vao bd nhé chinh
Quan ly cac process (Process Management)
» Binh thdi CPU (CPU scheduling)
» BOng bd cac cdng viéc (synchronization)
» Tuong tac gilia cac cong viéc (process communication)
» Tranh Deadlock
Quan ly hé thong file, hé théng luu tri (disk management)
Phan b8 céc thiét bi, tai nguyén
Cd ché bao vé (protection)

b ” iR LA A L s
e Lich su phat trién hé diéu hanh (i.1)

a Desktop System (Personal Computer)

— Thudng phuc vu cho mét user don [é.

— Muc tiéu chinh cla cac hé thong PC la hudng dén su
tién Igi (convinience) cho user va kha nang dap Ung
(reponsiveness) cao.

— Co0 nhiéu thiét bi I/0O nhu keyboards, mouse, man
hinh, may in.

— Khong yéu cau cao cap vé bdo mat va téi uu hiéu
suat CPU nhu céc hé théng khac.

— C6 thé van hanh nhiéu hé diéu hanh khac nhau
(Windows, MacOS, Solaris, Linux,...)
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% Lich st phat trién hé diéu hanh (L.t

0 Hé thong da x{ ly (multiprocessor systems)

— Hé théng cé nhiéu han 1 CPU va dugc két ndi chat (tightly
coupled) i.e. cac processors chia sé bd nhé chung va clock,
giao ti€p qua bd nhé chia sé.

o Uu diém

— Tang system throughput va do tin cay (reliability)

— Multiprocessor vs. multiple single-processor — economy
scale

a Symmetric multiprocessing (SMP)

— Céc processor van hanh ciing mét hé diéu hanh duy nhat.

— Nhiéu ting dung thuc thi cung ltc véi performance cao.

— Pa s6 cac hé diéu hanh hd trg SMP.

a Asymmetric multiprocessing

— M&i processor thuc thi mot céng viéc khac nhau, master
processor dinh thdi va phan céng viéc cho cac slave
processors.

¢=% Lich sif phat trién hé didu hanh (t.t

0 Hé thdng phan bé (Distributed Systems)

— Phan b8 cong viéc trén nhiéu processors.

— Loosely coupled: méi processor cé bd nhé riéng, cac
processors giao ti€p qua cac kénh néi nhu bus téc dé cao
hoac dudng dién thoai.

— Trong goc nhin ctia user, DS dugc van hanh bdi mot hé diéu
hanh duy nhat.

o Uu diém

— Cho phép chia sé tai nguyén (resource sharing)

— Chia sé cong viéc tinh toan (computational sharing)

— D& tin cay cao (high reliability)

0 Yéu cau cd sG ha tang mang may tinh

— LAN,WAN

o Dua trén md hinh client-server hoac peer-to-peer
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% Lich st phat trién hé diéu hanh (L.t

0 Hé thong thai gian thuc (Real-Time Systems)

— Thudng dung trong cac thiét bi chuyén dung nhu diéu khién
céac thlr nghiém khoa hoc, diéu khién trong y khoa, day chuyén
cdng nghiép.

— Rang budc tuang déi chat ché vé thdi gian: hard va soft real-
time.

a Hard real-time:

— Han ché (hoac khéng c6) bd nhd phu, tat ca di liéu ndm trong
b6 nhé chinh (RAM) hoac ROM

— Yéu cau thgi gian dap tng, xi ly rdt nghiém ngét, thudng su
dung trong diéu khién céng nghiép, cdng nghé robotics.

a Soft real-time

— Thudng xudt hién trong linh vuc multimedia, thuc té &o (virtual
reality) vGi yéu cau mém déo han vé thai gian.

¢=% Lich sif phat trién hé didu hanh (t.t

o Handheld Systems
— Personal Digital Assistants (PDAs), Mobile Phone
— Cellular telephones
— Dac diém
» BO nhd cuc ky nhd
» TOc do processor khéng cao (vi phai tiéu thuy it

nang lugng)
» Man hinh hién thj cé kich thudc nhd, dé phan giai
thap.

— Portability, convenience
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