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Gi4o trinh Hé biéu Hanh

LOI MO PAU
Gido trinh “H¢ diéu hanh” 14 tai liéu duoc bién soan dé phuc vu cho viéc giang

day, hoc tap cua gido vién va sinh vién nganh Cong nghé théng tin, Hé thdng thdng tin
bac cao Pang.

Gi4o trinh cung cap nhitng kién thire co s vé Cau trdc, nguyén ly hoat dong, cac
thanh phan, quan ly bo nhé, quan ly tién trinh, hoat dong nhap xuét trén hé diéu hanh
may tinh.

Gi4o trinh duoc bién soan theo dé cuong hoc phan “Hé diéu hanh” & bac cao dang
nganh Céng nghé thong tin da duoc Hoi dong Khoa hoc caa nha tredng thdng qua. Gido
trinh gém 10 bai:

Bai 1: Tong quan vé hé diéu hanh may tinh

Nghién ctru trong tm 14 phan dinh nghia, cac khai niém ban dau vé hé diéu hanh,
phan loai cac hé diéu hanh da dugc &p dung trong thuc tién.

Bai 2: Cau tric hé diéu hanh

Tap trung vao céc thanh té hinh thanh nén hé diéu hanh, md ta so luoc cac thanh
phan quan ly tham gia vao hoat dong cua hé diéu hanh.

Bai 3: Quan ly Tién trinh

Nghién ctru vé khai niém tién trinh, to chirc quan ly tién trinh trong may tinh

Bai 4: Tiéu trinh (Thread)

Bai hoc nay tap trung vao van dé giai quyét luong thi hanh nhiam nang cao hiéu
suat 1am viéc trong mét chu trinh CPU ddi véi tién trinh.

Bai 5: Biéu phdi tién trinh

Trong bai ndy nghién ciru vé cac thuat toan diéu phéi tién trinh hiéu qua trong cac
loai hé diéu hanh.

Bai 6: Tat nghén (deadlock)

Nghién ctru vé su tranh chap tai nguyén trén may tinh, cac nguyén nhan gay ra tat
nghén va cac phuong phéap xac dinh tit nghén ciing nhu giai quyét tit nghan.

Bai 7: Quan Iy bo nhé

Trong bai nay cung cap céac khai niém va phuong phap to chuc, cap phat bo nhé
trong hé diéu hanh.

Bai 8: Bo nhg ao (Virtual Memory)
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Bai hoc cung cap kién thirc vé cach to chirc bo nhé trong hé diéu hanh hién dai,
cach thuc to chirc & mot may tinh c6 bo nhé vt 1y nho, nhung chay duge chuong trinh
lén hon nhiéu lan.

Bai 9: Hé thng quan ly tap tin
Trinh bay van dé luu trit va to chuc luu trix trén cac hé diéu hanh
Bai 10: Hé théng nhap xuét (1/0)

Nghién ctru cac phuong phap nhap xuit trén may tinh, dic biét 1a nhap xuat dia
v§i cac thuat toan doc dia.

Mic du da hét stc ¢ gang, song do bién soan lan dau, giéo trinh khong tranh khoi
nhitng thiéu sét. Tac gia xin chan thanh cdm on cac dong nghiép truong Cao dang Kinh
té-K§ thuat Thanh phd H6 Chi Minh - dic biét la cac thanh vién trong t6 Mang May
Tinh - d dong vién va gop y cho cong viéc viét gido trinh Hé diéu hanh nay. Tac gia
mong nhan dugc y kién phan hoi cua cac ddng nghiép va doc gia vé nhirng khiém khuyét
khé tranh khoi trong giéo trinh nay.

Téc gia

Duong Dinh Diing
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BAI 1 TONG QUAN VE HE PIEU HANH
Muc tiéu:
— Trinh bay duoc khai niém va phan loai dwgc cac hé diéu hanh dung trong may tinh
— Trinh bay duoc dic diém cua hé diéu hanh qua céc thoi ky
— Phan loai duoc hé diéu hanh
— Nhan biét duoc dic tinh va nguyén ly caa mot hé diéu hanh cu thé
— So sanh duoc dic diém cua ting loai hé diéu hanh.
— Lya chon dung dan hé diéu hanh cho ting cong viéc
Tom luoc:

> Bai hoc nay cung cap cho sinh vién mot cai nhin tong quét vé nhitng nguyén ly
co ban cua hé diéu hanh.,

> Bai hoc nay gilp sinh vién hiéu duoc hé diéu hanh 1a gi. Hé diéu hanh dugc phan
loai theo nhitng tiéu chuan nao. Qué trinh phaét trién caa hé diéu hanh phu thudc
vao nhitng yéu tb nao.

Noi dung:
I. KHAI NIEM VE HE PIEU HANH

1. Mé dau

Néu khong ¢ phan mém, may tinh chi la mot thiét bi dién tir thong thuong. Vi
su hd tro ciia phan mém, may tinh ¢6 thé luu trit, xir Iy théng tin va nguoi st dung c6
thé goi lai duoc thdng tin ndy. Phan mém may tinh c6 thé chia thanh nhiéu loai: chuong
trinh hé thdng, quan Iy su hoat dong cta chinh may tinh. Chuong trinh @ng dung, giai
quyét cac van dé lién quan dén viéc str dung va khai thac may tinh cua nguoi sir dung.
Hé diéu hanh thudc nhom cac chuong trinh hé théng va né 1a mot chuong trinh hé théng
quan trong nhat ddi véi may tinh va ca nguoi sir dung. Hé diéu hanh diéu khién tat ca
C4C tai nguyén caa may tinh va cung cap mot méi trudng thuan loi dé cac chuwong trinh
g dung do nguoi sir dung viét ra ¢ thé chay dugc trén may tinh. Trong churong nay
ching ta xem xét vai tro cua hé diéu hanh trong trudng hop nay.

Mot may tinh hién dai c6 thé bao gdm: mét hozc nhiéu processor, b nhé chinh,
clocks, dia, giao dién mang, va céc thiét bi vao/ra khac. T4t ca n6 tao thanh mot hé thong
phtc tap. Dé Viét cac chuong trinh dé theo ddi tat ca cac thanh phan cia may tinh va st
dung chdng mét cach hiéu qua, ngudoi 1ap trinh phai biét processor thuc hién chuong
trinh nhu thé ndo, bo nhé luu trir thong tin nhu thé ndo, cac thiét bi dia lam viéc (ghi/doc)
nhu thé ndo, 15i ndo co thé xay ra khi doc mot block dia, ... ddy 1a nhitng cong viéc rat
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kho khin va qua kho d6i véi nguoi 1ap trinh. Nhung rat may cho ca ngudi lap trinh tng
dung va nguoi s dung la nhitng cong viéc trén di dugc hé diéu hanh hd trg nén ho
khong can quan tim dén nira. Chuwong nay cho chung ta mot cai nhin tong quan vé nhitng
gi lién quuan dén viéc thiét ké cai dat cling nhu chire ning ciia hé diéu hanh dé hé diéu
hanh dat dugc muc tiéu: Giap ngudi sir dung khai thac may tinh dé dang va chuong trinh
ctia nguoi st dung co thé chay duoc trén may tinh.
2. Pinh nghia hé diéu hanh

H¢ didu hanh 1a mot chwong trinh hay mot hé chirong trinh hoat dong gitta nguoi
st dung (user) va phan cang cia may tinh. Muc tiéu cua hé diéu hanh 1a cung cap mot
moi trudong dé ngudi sir dung co thé thi hanh cac chuong trinh. N6 1am cho may tinh dé
st dung hon, thuan lgi hon va hiéu qua hon.

Hé diéu hanh 1a mét phan quan trong cua hau hét cac hé théng may tinh. Mot hé
thdng may tinh thuong duoc chia lam bén phan chinh: phan cang, hé diéu hanh, cac
chuong trinh ttng dung va ngudi st dung.

Phan cieng bao gom CPU, bo nhé, céc thiét bi nhap xuat, ddy 1a nhitng tai nguyén
cua may tinh.

Chwong trinh i#ng dung nhu cac chuong trinh dich, hé théng co so dit liéu, cac
tro choi, va cac chuong trinh thuong mai. Cac chuwong trinh nay st dung tai nguyén cua
may tinh dé giai quyét cac yeu cau cua ngudi sir dung.

H¢ diéu hanh diéu khién va phdi hop viéc sir dung phan citng cho nhiing tng dung
khac nhau ciia nhiéu nguoi sir dung khac nhau. Hé diéu hanh cung cap mot méi trudng

ma cac chuong trinh ¢6 thé lam viéc hitu hiéu trén do.

Ngwoi dung: 1a ngudi sir dung may

Ngwéi dung

A h

Shell (’ng dung Tién ich

L L L

Hat nhan (Kernel)

A

Phin clrng

Hinh 1.1 Mé hinh triru tugng cua hé thong may tinh

Hé diéu hanh cé thé duoc coi nhu 1a bd phan phdi tai nguyén caa may tinh. Nhiéu
tai nguyén ctia may tinh nhu thoi gian sir dung CPU, ving bd nhé, vung luu trix tap tin,
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thiét bi nhap xuat v.v... dugc cac chuong trinh yéu cau dé giai quyét van dé. Hé diéu
hanh hoat dong nhu mot bd quan 1y cac tai nguyén va phan phéi chiing cho cac chuong
trinh va ngudoi sir dung khi can thiét. Do c6 rat nhiéu yéu ciu, hé diéu hanh phai giai
quyét van dé tranh chap va phai quyét dinh cap phét tai nguyén cho nhitng yéu cau theo
thr ty ndo dé hoat dong cua may tinh Ia hiéu qua nhat. Mot hé diéu hanh ciing c6 thé
duogc coi nhur 1a mot chuong trinh kiém soét viéc sir dung may tinh, dic biét 1a cac thiét
bi nhap xuét.

Tuy nhién, nhin chung chua cé dinh nghia ndo 13 hoan hao vé hé diéu hanh. Hé
diéu hanh ton tai dé giai quyét cac van dé st dung hé thong may tinh. Muc tiéu co ban
ctia né 1a gidp cho viéc thi hanh cac chuong trinh dé dang hon. Muc tiéu tha hai 1a hd
tro cho cac thao tac trén hé théng may tinh hiéu qua hon. Muc tiéu nay dic biét quan
trong trong nhitng hé thdng nhiéu ngudi ding va trong nhitng hé théng 16n (phan ctng
+ quy md str dung). Tuy nhién hai muc tiéu nay ciing c6 phan twong phan vi vay Iy
thuyét vé hé diéu hanh tap trung vao viéc téi wu hoa viéc sir dung tai nguyén cia may
tinh.

Il. PHAN LOAI HE PIEU HANH

1 Hé théng xir Iy theo 16

Trong giai doan 1955 — 1965, hé thdng xur 1y theo 16 ra doi, nd luu cac yéu cau can
thuc hién 18n bang tir, va hé thdng sé doc va thi hanh lan lugt. Sau d6, n6 sé ghi két qua
1én bang tir Xuat va cudi cting nguoi s dung s& dem bang tir xuat di in.

Hé thong xir Iy theo 16 hoat dong duéi su diéu khién cia mot chuong trinh dic biét
|a tién than caa hé diéu hanh sau nay. Ngon ngir lap trinh sir dung trong giai doan nay
cha yéu 1a FORTRAN va hop ngit.

Hang dai

33 | |32 || 31 | pjay phsi |CPU

> ———»

Hinh 1.2 Hinh tuong hoa hé diéu hanh xt ly theo 16
— B0 gidm sat thuong truc:

Khi mot cong viéc cham duat, hé thong sé thuc hién cong viéc ké tiép ma khong
can sy can thiép cua ngudi lap trinh, do d6 thoi gian thuc hién s& mau hon. Mot chuong
trinh, con goi 1a bo giam sat thuong true dugc thiét ké dé giam sat viéc thuc hién day
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cac cOng viéc mot cach tu dong, chuong trinh nay luén ludn thuong tra trong bé nhé
chinh.

Hé diéu hanh theo 16 thuc hién cac cdng viéc lan luot theo nhitng chi thi dinh trudc.

— CPU va thao tac nhap xuat:

CPU thudng hay nhan rdi do téc do 1am viéc cua cac thiét bi nhap xuat (thuong 1a
thiét bi co) chdm hon rat nhiéu 1an so véi cac thiét bj dién tir. Cho du 1a mot CPU cham
nhit, n6 cling nhanh hon rat nhiéu lan so vai thiét bi nhap xuat. Do d6 phai c6 cac
phuong phap dé dong bo hoa viéc hoat dong cua CPU va thao tac nhap xuat.

Xtr ly off_line:

Xt ly off_line 1a thay vi CPU phai doc truc tiép tir thiét bi nhap va xuat ra thiét bi
xuat, hé théng ding mot bo Tuu trix trung gian. CPU chi thao thac vai b phan nay. Viéc
doc hay xuat déu dén va tir bo luu trix trung gian.

Spooling:

Spool (simultaneous peripheral operation on-line) 1a d6ng b hoa cac thao tac bén
ngoai on-line. Co ché nay cho phép xir Iy cua CPU la on-line, sir dung dia dé luu cac di
liéu nhap cling nhu xuét.

2. Hé thong xir ly theo 16 da chwong

Khi ¢ nhiéu cong viéc cing truy xuat I&n thiét bi, van dé lap lich cho cac cong
viéc 1a can thiét. Khia canh quan trong nhat trong viéc lap lich Ia kha nang da chuong.
Pa chuong (multiprogram) gia ting khai thac CPU bang céch t6 chirc cac cong viéc sao
cho CPU ludn luén phai trong tinh trang lam viéc .

Hang dai

33 | |32 || 31 | pijayphsi |CPU

> EE—

e "=
Trg vé /0 Can I/O

Hinh 1.3 Hinh tuong hoé hé diéu hanh xir 1y theo 16 da chuong

Y tuong Hé thong xtr 1y theo 16 da chwong nhu sau : hé diéu hanh luu gitr mot
phan cta cac cong viéc ¢ noi luu trix trong bo nhd . CPU sé lan luot thuc hién cac phan
cong viéc nay. Khi dang thuc hién, néu c6 yéu cau truy xut thiét bi thi CPU khéng nghi
ma thuc hién tiép cong viéc thir hai.. .
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Véi hé da chwong hé diéu hanh ra quyét dinh cho nguoi sir dung vi vay, hé diéu
hanh da chwong rat tinh vi. Hé phai xu ly cac van dé l4p lich cho céng viéc, lap lich cho
bo nhé va cho ca CPU nira.

Khi c6 nhiéu cdng viéc cung truy xuét 18n thiét bi, van dé lap lich cho cac cong

viéc la can thiét. Khia canh quan trong nhat trong viéc lap lich Ia kha nang da chuong.
Pa chwong (multiprogram) gia ting khai thac CPU bang cach td chirc cac cong viéc sao
cho CPU ludn luén phai trong tinh trang lam viéc.
Y twéng nhw sau: hé diéu hanh lwu giiv mgt phan cia cac cdng viéc ¢ noi luu triv
trong bg nhd. CPU sé ldn lwet thuec hién cac phan cong viéc nay. Khi dang thuc hién,
néu cé yéu cdu truy xudt thiét bi (chan han 1/0) thi CPU khéng nghi ma thuc hién
tiép cong viéc thee hai...

Véi hé da chuong hé diéu hanh ra quyét dinh cho nguoi sir dung vi vay, hé diéu
hanh da chwong rat tinh vi. Hé phai xur Iy cac van dé lap lich cho cong viéc, lap lich
cho bd nhé va cho ca CPU.

3. Hé théng chia sé thai gian

Hé thdng chia sé thoi gian 1a mot ma rong logic cua hé da chuong. Hé thdng nay
con dugc goi 1a hé théng da nhigm (multitasking). Nhiéu cong viéc cing duoc thyc
hién thong qua co ché chuyén d6i cia CPU nhu hé da chwong nhung thoi gian mdi lan
chuyén d6i dién ra rat nhanh.

Hang dai

A C B A CPU

hét timeslice

Xoay vong

Hinh 1.4 Hinh tuong hoé hé diéu hanh chia s¢ thoi gian.

Hé thdng chia sé duoc phat trién dé cung cap viéc sir dung bén trong ciia mot may
tinh ¢6 gia tri hon. Hé diéu hanh chia sé thoi gian ding 1ap lich CPU va da chuong dé
cung cap cho mdi ngudi sir dung mot phan nhoé trong may tinh chia sé. Mot chuong trinh
khi thi hanh duoc goi 12 mét tién trinh. Trong qué trinh thi hanh cua mét tién trinh, né
phai thuc hién cac thao tac nhap xuat va trong khoang thoi gian @6 CPU sé thi hanh mot
tién trinh khac. Hé diéu hanh chia sé cho phép nhiéu ngudi st dung chia sé may tinh
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mot cach dong bo do thoi gian chuyén d6i nhanh nén ho c6 cam giac 1 céc tién trinh
dang duoc thi hanh cung ldc.

Hé diéu hanh chia s¢ phtrc tap hon hé diéu hanh da chwong. N6 phai c6 c4c chuc
nang: quan tri va bao vé bo nha, str dung bd nhé do. N6 ciing cung cap hé théng tap tin
truy xuat on-line. ..

Hé diéu hanh chia sé 1a kiéu cua cac hé diéu hanh hién dai ngay nay.

4. Hé théng song song

Ngoai cac hé thdng chi cd mot bo xur 1y con cé cac hé théng c6 nhiéu bo xu ly ciing
chia x¢é hé thong duong truyén dit liéu, ddng ho, bd nhé va céc thiét bi ngoai vi. Cac bo
xtr ly nay lién lac bén trong vai nhau.

C6 nhiéu nguyén nhan xay dung dang hé thong nay. Véi su gia ting sd luong bo
xu ly, cdng viéc dugc thuc hién nhanh chong hon, Nhung khong phai theo ding ti 1€
thoi gian, nghia 13 ¢6 n bo xtr Iy khong c6 nghia 1a s& thyc hién nhanh hon n 1an.

Bi xit Ij C Bis xir I Bi xit Ij
L1 Cache L1 Cache L1 Cache
[LZeache | (LZeache || [(L2cache |
Bus ditng chung
| )

Biéu hop

vio ra

Bi nhi trong
dimg chung BI{S

ndi Ditu hop

ngodi viora

vi

Bitu hop

- vio ra

Hinh 1.5 Hinh tuong hoé hé diéu hanh xir Iy song song

Hé thng voi may nhiéu bo xir 1y s& tdi wu hon hé thdng c6 nhiéu may c6 mot bo
xur Iy vi cac bo xtr ly chia xé cac thiét bi ngoai vi, hé thong luu trit, nguén ... va rat thuan
tién cho nhiéu churong trinh cing lam viéc trén ciing mot tap hop dix liéu.

Mot ly do nita 1a d6 tin cay. Cac chic ning duoc xt Iy trén nhiéu bo xir ly va sy
hong hdc caa mot bo xtr Iy s& khdng anh huéng dén toan bo hé thong.

Cac may tinh c6 thé sap xép vao 4 loai sau:

SISD (Single Instructions Stream, Single Data Stream): May tinh mét dong I1énh,

mét dong sb liéu.
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