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Moén hoc Hé Piéu Hanh

1. Toéng quan

>. Khdiniém vé qué trinh

3. DoOng bd va gidi quyét tranh chap
4. T&c nghén qud trinh va phuong cdch gidi quyét
5. Dinh thdi bi€u cho qu4 trinh

6. B0 nhd thuc

7. K¥ thuat bo nhé ao

8. Thay thé trang

9. Qudn ly nhap xuit

10. Hé thong file

11. Hé diéu hanh Unix

12. HE& diéu hanh Windows
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IR Thong tin can biét

m Tailiéu tham khao

[1] Tap slides bai giang moén Hé diéu hanh, Khoa KH&KTMT.

[2] Silberschatz et al, “Operating System Concepts”, T"Ed., 2005

[3] A. Tanenbaum, “Modern Operating Systems”, Prentice Hall, 2 Ed., 2001
s  Di€m mo6n hoc

e Xem dé cuong mon hoc.
m Liénlac

Nguyén Quang Hung

hungng2 @cse.hcmut.edu.vn

Phone: 8.647.256(5840)

= (Tap slide nay c6 st dung slide tir cdc nguon khéc.)
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Chuong 1: Tong Quan

m G161 thi€u

e Cau tric luan 1y cia hé thong mdy tinh

e Dinh nghia hé diéu hanh

e Cic chic ning chinh cda hé diéu hanh
m Qu4 trinh phdt tri€n

e M4y tinh I6n (mainframe system)

e Mdy dé€ ban (desktop system)

e Da x1t ly (multiprocessor system)

e Phin bd (distributed system)

e Thdi1 gian thuc (real-time system)

e Cam tay (handheld system)
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Céc thanh phin cia hé thdng mdy tinh

user user user . user

I I
[ )

compiler assembler text editor database
system

system and application programs

operating system

TE |
computer hardware

o [ /
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g
g=Q Pinh nghia

s Hé di€u hanh 1a gi?

o “Phan mém trung gian” giita phan
cirng mdy tinh va ngudi st dung, c6
chtc ning diéu khién phdn citng va
cung cap cac dich vu co bdn cho céc
Ung dung.

Nguoi dung

o 58
e |

Cac ung dung

= Muc ti€u

e Gitip ngudi dung dé dang st dung

hé thong. Hé Diéu Hanh
e Quanly va cap phdt tai nguyén hé <
Phan cing

thong mot cdch hi€u qua.
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o ngh
IR Pinh nghia (tt)

Hinh chinh xac hon

application
| system
* calls
operating
system
| machine | privileged
+ instructions + instructions
hardware

Hinh cia Dror G. Feitelson
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:@\ Cac chic nang chinh cua OS

s Phin chia thdi gian xu 1y trén CPU (dinh thoi)

= Phoi hop va dong bo hoat dong giita cdc qué trinh
= Qudn ly tai nguyén hé thong hiéu qua

= Ki€m sodt qud trinh truy cip, bdo vé hé thong

= Duy tri su nhat quin ctia hé thong, ki€m so4t 16i va phuc hoi

hé thong khi ¢6 101 x4y ra.

s Cung cip giao dién lam viéc thuin tién cho ngudi dung
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DS Lich su phat tri€n

B Mdy tinh [0n (mainframe)
e XU ly bé (batch)
e Da chuong (multiprogrammed)

¢ Da nhi€ém (time-sharing, multitasking)
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U -~ " E
Input/outpul f 2, .y
controller V(Cumml processor

————
Maognetic

Mainframe computer
in 1967

Card punch

Control comoln

fopo units

Modern Mainframe Computer

IBM System/360 Mainframe Computer
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Lich st phdt trién

(Mainframe) Batch system

I/O: card duc 19, bing tir (tape),
line printer

Can c6 ngudi van hanh (operator)
Giam setup time bang cdch ghép
nhom cong viéc (batching)
» Vd: ghép cdc cong viéc cung
st dung trinh bién dich Fortran

Ty dong nap 1an lugt cdc cong
viéc (job)

operating
system

user program
area
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Lich st phat trién hé di€u hanh (tt)

m  (Mainframe) Multiprogrammed system

Nhi€u cong viéc dudc nap dong thdi vao bd

nhd chinh °
Thai gian xtt 1y cua CPU dudc phan chia giita
cac cong viec do
Tan dung dudgc thoi gian rdnh, ting hiéu sudt sit
dung CPU (CPU utilization)
Yéu cau ddi v6i hé diéu hanh
» Pinh thdi cong viéc (job scheduling): chon
job trong job pool trén dia va nap n6 vao bd
nh§ dé thuc thi.
» Quan ly bo nhé (memory management)
» Pinh thdi CPU (CPU scheduling) 512K
» C4p phat tai nguyén (dia, mdy in,...)
» Bdo vé

Khoa KH&KTMT, Truong PBai Hoc Bach Khoa TPHCM
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job 1

job 2

job 3

job 4
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Program A

Program B

Program C

Combined

g= ) Lich st phat trién hé di€u hanh (tt)

Run Wait Run Wait
Time >
Uniprogramming
Run Wait Run Wait
Wait| Run Wait Run Wait
Wait Run Wait Run Wait
i
Run | Run [ Run; ] Run | Run [ Run ]
A B C Wait A B C Wait
Time >

Multiiprogramming with three programs
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g= ) Lich st phat trién hé di€u hanh (tt)

m  (Mainframe) Time-sharing system

e Multiprogrammed system khong cung cdp kha ning tuong tdc hiéu qua
vGi user

e CPU luan phién thuc thi gitta cac cong viéc

» Mdi cong viéc dugc chia mot phan nhd thdi gian CPU (time slice,
quantum time)

» Cung cap tuong tic giita user va hé thong vdi thoi gian ddp iing
(response time) nho (1 s)

e Mot cong viéc chi dude chi€m CPU khi né nam trong bd nhd chinh.

e Khi cin thi€t, mdt cong viéc nao d6 c6 thé dugc chuyén tir bd nhd chinh
ra thi€t bi Iuu trit (swapping), nhudng bd nhd chinh cho cong viéc khic.
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g= ) Lich st phat trién hé di€u hanh (tt)

= Yéu cau doi vdi OS trong hé thdng time-sharing
® Quan ly bd nhé (memory management)
» Virtual memory
e Quan ly cac qua trinh (process management)
» Pinh thoi CPU
» Pong bd cdc qué trinh (synchronization)
» Giao ti€p gifta cdc qud trinh (process communication)
» Tranh deadlock
e Qudn Iy hé thong file, hé thong Iuu trit (memory system)
e Cap phat hgp ly cdc tai nguyén
e Bao vé (protection)

Khoa KH&KTMT, Truong PBai Hoc Bach Khoa TPHCM
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g= ) Lich su phat trién hé di€éu hanh (tt)

m Mdy dé ban (desktop system, personal computer)
e Nhiéu thiét bi I/O: ban phim, chudt, man hinh, mdy in,...
e Phuc vu ngudi dung don I€.
e Muc ti€u chinh cia OS
» Thudn ti€n cho user va kha nang tuong tac cao.
» Khong can t6i vu hiéu suit sit dung CPU va thi€t bi ngoai vi.
e Nhiéu hé diéu hanh khic nhau — MS Windows, Mac OS, Unix, Linux....
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g= ) Lich st phat trién hé diéu hanh (tt)

m Hé thong song song (parallel, multiprocessor, hay tightly-
coupled system)
e Nhiéu CPU
e Chia sé computer bus, clock
e Uu di€m
» System throughput: cang nhi€u processor thi cang nhanh xong
cOng vi€c
» Multiprocessor system it tdn kém hon multiple single-processor
system: vi c6 thé dung chung tdi nguyén (dia.,...)
» DO tin cdy: kKhi mdt processor hong thi cong viéc ciia né dudc chia
s€ gilta cac processor con lai
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g= ) Top5 Supercomputer

s Source: http://www.top500.0rg

1. Jaguar,Cray ,USA,(1.75 pataflop/s)

2. Roadrunner,IBM,USA(1.04 petaflop/s)

3. Kraken XT5, Cray,USA(832 teraflop/s)

4. Jugene, IBM, Germany (825.5 teraflop/s)
5. Tianhe-1, NUDT, China (563.1 teraflop/s)
6

s BUT: Japan Earth-simulator (5120 cores, 35860 Gflops,
No1 in year 2002) moves out of Top100
supercomputers.
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-USA OAK Ridge National

+ Laboratory (managed for the U.S

department of energy).

- Linux operation system

- AMD x86_64 Opteron Six core 2.6
GHz (10.4 GFlops) processor.

- Total: 224162 cores.

- 1.75 petaflop/s (or quadrillions of

_ floting point operations per second)

- the No2 supercomputer IBM’s
Roadrunner can process 1.04
petaflop/s.
-The Cray supercomputer uses this
computer to petroleum exploration
and engineering tasks such as
simulating aircraft designs.

Khoa KH&KTMT, Truong PBai Hoc Bach Khoa TPHCM
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- Site: DOE/NNSA/LANL
- Model: BladeCenter QS22

Cluster
- Computer: BladeCenter
QS22/LS21 Cluster,

PowerXCell 8i 3.2 Ghz /
Opteron DC 1.8 GHz, Voltaire
Infiniband

- Total: 122400 cores.

- Max:1.04 TFlops.
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g 0 R
g= ) Lich st phat trién hé diéu hanh (tt)

= Phan loai hé thong song song
e Da xit ly doi xitng (symmetric multiprocessor — SMP)
» Mdi processor van hanh mot identical copy cia hé di€u hanh
» C4c copy giao ti€p v4i nhau khi can
e Da xit Iy bdt doéi xitng (asymmetric multiprocessor)
» Mdi processor thuc thi mot cong viéc khac nhau

» Master processor dinh thdi va phan cong viéc cho cdc slave
processors

Khoa KH&KTMT, Truong PBai Hoc Bach Khoa TPHCM
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g 0 R
g= ) Lich st phat trién hé diéu hanh (tt)

m Hé thong phdn bo (distributed system, loosely-coupled
system)

e MOJdi processor c6 bd nhé riéng, cic processor giao tiép qua cdc kénh
nOi nhu mang, bus tdéc do cao, leased line

e Ngudi dung chi thdy mot hé thong don nhat

e Uu diém
» Chia sé tai nguyén (resource sharing)
» Chia sé sttc manh tinh todn (computational sharing)
» PO tin ¢4y cao (high reliability)

» D¢ sdn sang cao (high availability): cdac dich vu ctia hé thong dudc
cung cip lién tuc cho di mot thanh phan hardware tr§ nén héng

Khoa KH&KTMT, Truong PBai Hoc Bach Khoa TPHCM
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g= ) Lich st phat tri€n hé di€u hanh (tt)

= Hé thong phan bo (tt)
Cdc mo hinh hé thong phan bo
e (Client-server

» Server: cung cap dich vu

» Client: c6 thé st dung dich vu cia server

client client client " client

network

‘ server
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g 0 R
g= ) Lich st phat tri€n hé di€u hanh (tt)

= Hé thong phan bo (tt)
Cdc mo hinh hé thong phan bo

° ..
® Peer-to-peer (P2P)
» C4c peer (mdy tinh trong hé thong) déu ngang hang nhau
» Khong ¢c6 co sG dit li€u tap trung
» C4c peer la ty tri
» Vd: Gnutella
(Napster khong phdi 1a hé thong P2P dung nghia vi ¢6 co sé dit
li€u tap trung)

Khoa KH&KTMT, Truong PBai Hoc Bach Khoa TPHCM
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g= ) Lich st phat trién hé diéu hanh (tt)

m H¢ thong thoi gian thuc (real-time system)

e St dung trong céc thiét bi chuyén dung nhu diéu khién cic thi nghiém
khoa hoc, diéu khi€n trong y khoa, diy chuyén cong nghiép, thiét bi
gia dung

e Rang budc vé thdi gian: hard va soft real-time
Phin loai

e Hard real-time

» Do han ché (hoidc khong c6) bd nhd thit cap, tat cd dit liéu nim
trong bd nhé chinh (RAM hodc ROM)

» Yéu cau vé thdi gian ddp ¢ng/xit 1y rat nghiém ngit, thudng s
dung trong di€u khi€n cdng nghiép, robotics.,...

e Soft real-time

» Thudng dugc dung trong linh vyc multimedia, virtual reality vGi
yéu cau mém déo hon vé thdi gian ddp dng
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g= ) Lich st phat trién hé diéu hanh (tt)

m Thiét bi cam tay (handheld system)
e Personal digital assistant (PDA): Palm, Pocket-PC
e Dién thoai di dong (cellular phone)
e Dic trung
» BO nhG nho (512 KB - 128 MB)
» Téc @6 processor thap (d€ it ton pin)
» Man hinh hién thi c¢6 kich thuéc nhd va dd phan gidi thap.

» C6 thé dung cdc cdng nghé két ndi nhu IrDA, Bluetooth, wireless
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