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HE DIEU HANH LA GI?




Tai sao can tdi Hé diéu hanh?
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* Theo nguoi dung (User view)
 Dé slr dung
* Hiéu qua

« Ung dung phong phu

* Theo phan clrng (system view)

e Quan ly va cap phat tai nguyén mot cach hiéu qua va
cong bang

e Quan ly viéc thuc thi cua cac chuong trinh &ng dung



"20UA TRINH PHAT TRIEN CUA HDH

e Hé thong mainframe - Mainframe Systems
* H& dé ban - Desktop Systems

e Hé da xr ly - Multiprocessor Systems

* Hé phan tan - Distributed Systems

e Hé thong cum - Clustered system

* Hé thoi gian thuc - Realtime Systems

* Hé thong nhing — Embedded Systems



MAINFRAME SYSTEMS

e Batch systems
* Multiprogramming systems

* Time sharing system



BATCH SYSTEMS

* Hé& diéu hanh so khai nhat
 Tac vu chinh la chuyén diéu khién ty ddng tir cOng viéc
nay sang cong viéc khac
e Can co ngudi van hanh
* Giam thaoi gian xt ly bang cach ghép nhdm cac cong
viéc cd cung yéu cau (batching jobs)

e Ghép 2 cdng viéc cung dung trinh bién dich Fortran dé
tiét kiém thoi gian load trinh bién dich Fortran



BATCH SYSTEMS
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ULTIPROGRAMMING SYSTEMS

* Multiprogramming lam tang hiéu nang cua CPU
bang cach t6 chirc cac cdHng viéc dé CPU lubn cd 1
cong viéc can thuc hién.

e Cac cong viéc do dugc lwu trong bo nhé chinh tai
cung mot thoi diém va CPU I3 da nhiém gitra ching

« Khi mot cong viéc phai dgi tac vu nao do, Hé diéu
hanh s& chuyén CPU cho mét cdng viéc khac.



ULTIPROGRAMMING SYSTEMS

I/O
Program 1 OS Program 2 Device
User Program n main{
k: read() — read{
User Program 2 startIO() ———--- —— =1 —
achedule () I malin —
User Program 1 —— ———
endio{ — _
“System Software™ interrupt
k+l.:——=<+—schedule()
Operating System —
}




ULTIPROGRAMMING SYSTEMS

e Hé diéu hanh can cd cac chirc nang co ban sau
e Cac ham nhap/xuat - I/O routines
* Dinh thoi cong viéc - Job scheduling
e Quan ly bé nhé - Memory management
* Dinh thoi CPU - CPU scheduling

* Phan bo thiét bi - Allocation of devices



TIME SHARING SYSTEMS

* CPU luan phién chuyen doi thuc thi gitra cac cong viéc va sy
chuyén doi dién ra rat thwong xuyen

« Ngudi dung cé thé twong tac véi moi chwong trinh dang chay

» Time sharing systems cung cap sy twong tac giita hé thong
va nguoi dung

* Time sharing systems cho phép nhiéu ngudi dung chia sé hé
thong cung mot lic

. Ngur(\)’l dung cam giac |a toan bd hé théng dang dwoc danh riéng cho
min
* Cac cong viéc dugc gilt trong bo nho chinh va thiét bi lwu
trv
* Chi céng viéc nam trong bd nhé chinh dwoc chiém CPU dé xir ly

 Khi can thiét mot cong viéc co thé dwoc chuyén tir bd nhé chinh ra
thiét bj lwu trir va nguoc lai



TIME SHARING SYSTEMS

Program 1 OS Program 2
main
User Program n —
———  timer
. ——— nterrupt
* k: I P » schedule{
main{
User Program 2 }
User Program 1 inttienr*lrﬂd‘pt —
schedule{ +
“System Software” | i+ ——— )
Operating System ———  timer
——— Interrupt

schedule{




TIME SHARING SYSTEMS

 Yéu cau doi vdi HPH trong Time sharing systems
* Dinh thoi cong viéc - Job scheduling

Quan ly bo nhé - Memory management
e Job swap
e Virtual memory

Quan ly tién trinh — Process management
* Dinh thoi CPU — CPU scheduling
* Pong bd cac cdng viéc — Synchronization
* Twong tac gilra cac cong viéc — Process communication
e Tranh bé tac — Deadlock

Quan ly hé théng luu trit - Disk management

Phan bé cac thiét bj tai nguyén — Allocation of devices

Co ché bao vé - Protection
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* Hé thong mainframe - Mainframe Systems
* H& dé ban - Desktop Systems

e Hé da xr ly - Multiprocessor Systems

* Hé phan tan - Distributed Systems

* Hé thong cum - Clustered system

* Hé thoi gian thuc - Realtime Systems

* Hé thong nhing — Embedded Systems



DESKTOP SYSTEMS

* Personal computers - single user

 Hwdng tdi su tién lgi (convenience) cho nguoi dung
va kha nang dap &ng cao (responsiveness)

* |/O devices: ban phim, chuot, man hinh, may in

* CS thé dp dung cong nghé duoc phat trién cho cac
HDH Iodn hon

e C4 thé van hanh nhiéu HPH khdac nhau: Windows,
MacOS, UNIX, Linux



& #OUA TRINH PHAT TRIEN CUA HDH

* Hé thong mainframe - Mainframe Systems
* H& dé ban - Desktop Systems

e Hé da x& ly - Multiprocessor Systems

* Hé phan tan - Distributed Systems

* Hé thong cum - Clustered system

* Hé thoi gian thuc - Realtime Systems

* Hé thong nhing — Embedded Systems



MULTIPROCESSOR SYSTEMS

* Parallel systems

* Tightly coupled system: Hé thong cé nhiéu hon mot
CPU duogc két ndi chat ché
 Cac processor chia sé bé nhé chung va déng ho (clock)

e Su giao ti€p thuwdng xuyén dién ra qua bdé nhé chung

e Uu diém
e Tang thong lwvgng (increased throughput)
 Tiét kiém tai nguyén (economy of scale)

e Tang do tin cay (increased reliablility)

e Graceful degradation



MULTIPROCESSOR SYSTEMS
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MULTIPROCESSOR SYSTEMS

* Symmetric multiprocessing (SMP)
e Cac processor van hanh cung mét hé diéu hanh duy nhat

* Nhiéu rng dung thuc thi cung ldc véi hiéu suat
(performance) cao

e Da sO cac hé diéu hanh ho tro SMP

* Asymmetric multiprocessing

* MOi processor thuc thi mét cong viéc khac nhau, master
processor dinh thoi va phan cong viéc cho cac slave
processor
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* Hé thong mainframe - Mainframe Systems
* H& dé ban - Desktop Systems

e Hé da xr ly - Multiprocessor Systems

* Hé phan tan - Distributed Systems

* Hé thong cum - Clustered system

* Hé thoi gian thuc - Realtime Systems

* Hé thong nhing — Embedded Systems



DISTRIBUTED SYSTEMS

* Phan bo cong viéc trén nhiéu processors
* Loosely coupled system — Hé thong duwoc két noi
long
* MoOi processor c6 bd nhéd riéng (local processor)

« Cac processor giao tiép thong qua mang

e Uu diém
* Chia seé tai nguyén (resource sharing)
* Tang tdc d6 tinh todn (Computation speed up)

* DO tin cay cao (high reliability)



DISTRIBUTED SYSTEMS
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* Hé thong mainframe - Mainframe Systems
* H& dé ban - Desktop Systems

e Hé da xr ly - Multiprocessor Systems

* Hé phan tan - Distributed Systems

e Hé thong cum - Clustered system

* Hé thoi gian thuc - Realtime Systems

* Hé thong nhing — Embedded Systems



CLUSTERED SYSTEM

e La sy hop thanh cua hai hay nhiéu hé thong don
(individual systems or nodes)

* Moi node cd thé la single processor system hodc
multicore system

* Loosely coupled system
* Chia sé chung b6 nho (storage)
e Dang tin cay (provide high reliability)

* Phan loai:
« Asymmetric clustering — cum khong doi xirng

e Symmetric clustering — cum doi xirng



CLUSTERED SYSTEM
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Figure 1.8 General structure of a clustered system.
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* Hé thong mainframe - Mainframe Systems
* H& dé ban - Desktop Systems

e Hé da xr ly - Multiprocessor Systems

* Hé phan tan - Distributed Systems

* Hé thong cum - Clustered system

* Hé thoi gian thuyc — Real-time Systems

* Hé thong nhing — Embedded Systems



REAL-TIME SYSTEMS

* Hé thong dam bao hoan thanh céng viéc trong mot
khoang thoi gian cho phép (deadline)
* Ung dung
 Diéu khién cdc thi nghiém khoa hoc
* Hé théng diéu khién cong nghiép
* Phan loai:
* Hard real-time

e Soft real-time



REAL-TIME SYSTEMS

* Hard real-time systems

* Néu khéng dép rng yéu cau thoi gian thuc hé thong sé
sup do

* Viduy: hé thong lam mat nha mdy dién hat nhan, hé
thong bao chay tw dong, hé thong diéu khién may bay

* BO nhd phu han ché hodc khdng cé
D liu nam trong RAM hodc ROM

* Soft real-time systems

* Néu khéng dép rng yéu cau thoi gian thuc hé thong sé
bi suy giam vé chat lwong dich vu

 Vidu: Hé thong Video/Audio streaming, thuc té ao
(virtual reality)
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* Hé thong mainframe - Mainframe Systems
* H& dé ban - Desktop Systems

e Hé da xr ly - Multiprocessor Systems

* Hé phan tan - Distributed Systems

* Hé thong cum - Clustered system

* Hé thoi gian thuc - Realtime Systems

* Hé thong nhing — Embedded Systems



EMBEDDED SYSTEMS

* Nhing trong cac thiét bj gia dung, may do choi, ...
* MOt s6 van dé
* BO nh& c6 dung lvong nho

« Toc do processor khdng cao
* Man hinh nho
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