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LOI NOI PAU

Pé dap ting nhu cau hoc tip va nghién ctru clia cac ban sinh vién, dic biét la sinh
vién chuyén nganh Cong nghé thong tin, Khoa Cong nghé théng tin - Truong Pai hoc
Su pham K§ thuit Vinh Long d3 tién hanh bién soan cc gido trinh, bai giang chinh
trong chuong trinh hoc. Gido trinh mén Hé diéu hanh dugc bién soan dua trén quyén
"Operating System Concepts" cua cac tac gia Abraham Silberschatz, Peter Baer
Galvin, va Greg Gagne do nha xuat ban Wiley phat hanh. Gido trinh nay ciing duogc
bién soan dua trén kinh nghiém giang day nhiéu nim mén Hé diéu hanh cua céc giéo
vién trong khoa ching t6i. Ngoai ra chiing t6i cling da tham khéo rat nhiéu tai liéu cua
cac truong dai hoc trong va ngoai nudc.

Céu trac tai liéu ndy duoc bién soan dua theo dé cuong chi tiét mén hoc Hé diéu
hanh cua Khoa Cong ngh¢ théng tin Truong Pai hoc Su pham K¥ thuat Vinh Long
diing cho sinh vién chuyén nganh Céng nghé thong tin. Noi dung gém 7 chuong:

= Chuong 1: Téng quan vé hé diéu hanh
= Chuong 2: Céu triic hé diéu hanh

= Chuong 3: Quan 1y tién trinh

= Chuong 4: Lién lac giita cac tién trinh

=  Chuong 5: Quan ly bd nhé

= Chuong 6: Hé théng quan 1y tap tin

= Chuong 7: Hé théng quan 1y nhap xut

Muc tiéu cuia gido trinh nham gitp cac ban sinh vién chuyén nganh c6 mot tai liu
cd dong dung dé hoc tip va nghién ctru. Ngoai ra, ching t6i nghi ring cic ban sinh
vién thudc cac chuyén nganh khac va nhitng ngudi quan tim, tim hiéu vé hoat dong
ctia hé théng, 1ap trinh hé théng may tinh ciing s& tim dugc nhitng diéu bo ich trong
quyén gigo trinh nay.

Mic du ching toi da rat c6 ging trong qué trinh bién soan nhung chic chin gido
trinh nay s& con nhiéu thiéu sot va han ché. Rat mong nhan dugc su dong gop ¥ kién
quy bau ciia sinh vién va cac ban doc dé gido trinh ngay cang hoan thién hon.

Chan thanh cam on!

Vinh Long, ngay 15 thang 9 nam 2013
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TONG QUAN VE HE PIEU HANH 1.1. Khdi niém vé hé diéu hanh

Chuong 1
TONG QUAN VE HE PIEU HANH

1.1. KHAI NIEM VE HE PIEU HANH
Mot hé thong may tinh bao gdbm:
= Phan cung (hardware): CPU, bd nhd, cac thiét bi nhap xut, ddy 1a nhiing
tai nguyén cuia may tinh.

= Phin mém (software): nhiing chuong trinh st dung tai nguyén cia may
tinh dé giai quyét cic yéu cau ctia ngudi sit dung (chuong trinh dich, hé
thdng co s& dir liéu, xtr Iy van ban, tro choi, ...).

mouse keyboard printer monitor

disks

disk USB controller graphics

CPU controller adapter

memory

Hinh 1.1. So’ dé t6 chirc phan cirng don gian ciia mét hé thong may tinh

D01 véi cac chuong trinh nay c6 hai cach dé truy xuat téi phan cing:

* Truy xuét tryc tiép: doi hoi nguoi Viét chuong trinh phai c6 nhiing kién
thirc vé& phan cing. Chuong trinh viét theo cach nay s& phu thudc vao timg
phan cimg cu thé va rat kho viét, khong linh dong.

= Truy xuét gian tlep thong qua nhitng chuong trinh hé théng. Nguoi lap
trinh sir dung phan cing théng qua nhirng tén goi, dich vu do cac chuong
trinh hé théng cung cap, viéc truy Xuat cu thé phan cting do cic chuong
trinh nay dam nhiém. Cach nay tiét kiém thoi gian, cong sirc, gidp cho
ngudi lap trinh tap trung hon vao viée thiét ké chuong trinh.

Ngoai ra ngudi dung can c6 mdt chuong trinh quan 1y tai nguyén may tinh, cung
cAp mot giao dién than thién dé su dung cac chuong trinh. Mot 16p phan mém duoc
xay dung dé dap ung nhitng yéu cau trén duoc goi 1a hé diéu hanh.
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1.2. Phén logi hé diéu hanh TONG QUAN VE HE PIEU HANH
1.1.1. Khai niém

Hé diéu hanh 1a mot chuong trinh déng vai tro trung gian trong viéc giao tiép giira
nguoi su dung va phan ciing ciia may tinh.
1.1.2. Muc tiéu ciia hé diéu hanh
= Cung cip mot moi trudng cho phép ngudi sir dung phat trién va thuc hién
cac ung dung mot cach dé dang va hi¢u qua.

= St dung va quan 1y t6t phan ctng. Thé hién cho ngudi sir dung mot may ao
v6i1 nhitng dac trung khac va dé st dung hon so vdi phan vat Iy ma n6 che
dau.

1.1.3. Chirc niing ciia hé diéu hanh
Theo nguyén tic mot hé diéu hanh phai théa man hai chirc ning chinh yéu sau
day:
= Quan ly, chia sé tai nguyén: hé diéu hanh can co cac co ché va chién luoc
thich hop dé quan ly viéc phan phéi tai nguyén nham nang cao hiéu qua st

dung, dong thoi can dam bao vi€c truy xuat dén cac tai nguyén nay 1a hop
1¢, khong xay ra sai trai mat dong nhat dir lidu.

= Gia lap mot may tinh mé rong: che dau cac chi tiét phan cing cia may tinh
va gidi thiéu nguodi duing mot may tinh mo rong cd day du céc churc nang
cuia may tinh thyc nhung don gian va dé st dung hon.

User 1 User 2 User 3 User n

v v v v
Trinh dich Hop ngilv Soan thdo ..... Co s& di¥ liéu

Phan mém hé théng va phan mém (ng dung

Hé diéu hanh

Phan ctng

Hinh 1.2. Mé hinh triru twong ctia mét hé thong may tinh

1.2. PHAN LOAI HE PIEU HANH
1.2.1. Hé thong xir 1y theo 16 don gian (Simple Batch System)

M3i thoi diém chi co mot cong vi¢c trong by nhd, khi thyc hién xong mot cong
viéc, hé thong s€ tu dong nap cong viéc khac vao va thyec thi.

a) Bo giam sat thuong truc (Resident monitor)

Thuc hién tuan tu céc cong viéc theo nhirng chi thi dinh trudc. Khi mot cong viéce
cham dut, hé¢ thong s€ thuc hién cong viéc ke tieép ma khong can cé su can thiép ctua

Trang 2 Khoa Cong nghé thong tin



TONG QUAN VE HE PIEU HANH 1.2. Phadn logi hé diéu hanh

nguoi 1ap trinh, do d6 thoi gian thuc hi¢n s€ mau hon. Mot chuong trinh goi 1a bo
giam sat thuong truc dugc thiét ké dé giam sat viéc thuc hién day cac cong viéc mot
cach tu dong, chuong trinh nay luén thuong tr trong bd nhé chinh.

b) CPU va thao tdc nhdp xudt

CPU thuodng hay nhan r6i do tdc d6 1am viéc cua cac thiét bi nhap xuét (thuong 1a
thiét bi co) cham hon nhiéu 1an so véi c4c thiét bi dién tir. Cho du 1a mot CPU cham
nhat, né ciing nhanh hon rat nhiéu 1an so vé6i thiét bi nhip xuit. Do d6 phai co cac
phuong phap dé dong bd hoa viéc hoat dong cua CPU va thao tac nhap xuit.

= Xir Iy offline: CPU s& khong truy xuat truc tiép thiét bi nhap xuat ma dung
bo luu trir trung gian. CPU chi thao tac vd1 bd phan nay. Viéc doc hay xuat
déu thyc hién trén bo luu trit trung gian.

= Spooling: spool (Simultaneous Peripheral Operations on-line) co ché dong
bd hoa thao tac trén thiét bi ngoai vi online, cho phép CPU lya chon cong
viéc ké tiép thuc hién trén thiét bi trong khi cong viéc trudc dang duoc
thuc hién (sir dung hang dgi — queue). Thuong duoc st dung cho may in.

1.2.2. Hé thong xir 1y theo 16 da chwong (Multiprogrammed Batch System)

Pa chuong (multiprogram) 13 kha ning gia ting khai thac CPU bang cach t6 chirc
cac cong viéc sao cho CPU phai ludn ¢ trong tinh trang lam viéc.

Y trong nhu sau: hé diéu hanh luu trir mot phan cua cac cong viéc trong bd nhd,
CPU s& lan luot thyc hién cac cong viée nay. Khi dang thuc hién, néu c6 yéu ciu truy
xudt thiét bj thi CPU khong nghi ma thuc hién tiép cong viéc thi hai. ..

Vé6i hé da chuong hé diéu hanh ra quyét dinh cho nguoi sir dung. Vi vay hé dicu
hanh da chuong rat tinh vi. Hé phai xtr 1y cac van dé lap lich cho cong viéc, lap lich
cho bo nhd va cho CPU.

1.2.3. Hé thong chia sé thai gian (Time Sharing System)

Con dugc goi 1a h¢ th,(A;ng dq nhi§m (multitasking). Nhiéu cong viéc cung duc_{c
thue hién thong qua co ché chuyén doi CPU nhu h¢ da chuong nhung thoi gian moi
lan chuyén doi dién ra rat nhanh.

Tacwvu 4

»

Thoi gian

Hinh 1.3. CPU phuc vu céac céng viéc trong mét hé théng chia sé thoi gian
Hé diéu hanh chia sé thoi gian cho phép nhiu nguoi st dung chia sé mdy tinh mot
cach dong bd do thoi gian chuyén d6i nhanh nén hg c¢6 cam giéc 1a cac tién trinh dang
dugc thi hanh cung lac.
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1.2. Phén logi hé diéu hanh TONG QUAN VE HE PIEU HANH

Hé diéu hanh chia sé phtic tap hon hé diéu hanh da chuong. N6 phai c6 cac chirc
nang: quan tri va bao vé by nho, sir dung bd nhéd 4o, cung cép hé théng tap tin truy
xuét online,. ..

Hé diéu hanh chia sé thoi gian 13 kiéu cua cac hé diéu hanh hién dai ngay nay.
1.2.4. H¢ thong song song (Parallel System)

H¢ thong song song la h¢ thdng c6 nhiéu bo xir Iy cung chia sé¢ hé thong duong
truyén dit 1iéu, ddong hd, bd nhd va cac thiét bi ngoai vi. Cac bd xtr 1y nay lién lac bén
trong v4i nhau.

Hé thdng may tinh c6 nhiéu bo xur 1y s& hoat dong hiéu qua va do tin cdy cao hon
hé thong mdt b xur ly, cong viéc dugc thuc hién nhanh chong hon, thuan tién cho
nhi€u chuong trinh cung hoat dong cung luc. Nhung khong c¢6 nghia 1a c¢6 n bo xir Iy
thi hé thong hoat dong nhanh hon n lan.

Heé thng da xir Iy thuong chia thanh 2 loai:

a) Pa xit Iy doi xirng (Symmetric Multiprocessing)

Mbi bo xir Iy chay véi mot ban sao ctia hé diéu hanh, nhitng ban sao nay lién lac
v61 nhau khi can thiét.

CPU, CPU; CPU,
reqgisters registers registers
cache cache cache
memory

Hinh 1.4. Mé hinh hé théng song song

b) Da xir Iy bdt doi xieng (Asymmetric Multiprocessing)

Mbi bo x’ir Iy dugc giao mdt cong viée rieng biét, mot bd xur 1y chinh kiém soat
toan by h¢ thong. M6 hinh nay theo dang quan hé chu t& (Master — Slave). B xur ly
chinh s€ 1ap lich cho cac bo xur 1y con lai.

1.2.5. H¢ thong phan tan (Distributed System)

Céc bo xir Iy khong chia sé bo nhd va dong hd ma mdi bo xir 1y s€ c6 bo nhd cuc
bd riéng. Cac bo xur 1y trong hé thong phan tan thuong khac nhau vé kich thudc va
chtrc nang. Chung thyc hién trao d6i thong tin v6i nhau thong qua cac duong truyen
bus toc do cao hay duong day dién thoai,.... Cong viéc xur 1y sé dugc phan phdi trén
céc bo xir Iy trong hé thong phan tan.

Uu diém cua hé théng phan tan:

Trang 4 Khoa Cong nghé thong tin



TONG QUAN VE HE PIEU HANH TOM TAT CHUONG
» Chia sé tai nguyén

= Ting toc do tinh toan
= Antoan

» Thong tin lién lac

site A site C

- Server

network

I resources I

communication

- Client

site B

Hinh 1.6. M6 hinh hé théng phan tan

1.2.6. Hé thong xir 1y thoi gian thue (Real Time System)

Puoc st dung khi c6 nhitng doi hoi khat khe vé thoi gian trén céac thao tac ciia bo
Xﬁ’, 1y hodc dong dir liéu, thuong dugc dung di€u lghién thiét bi trong céac Ung glung ta:m
hiér} (Dedicated) nhu: tinh toan khoa hoc, h¢ thong hinh anh y khoa, h¢ thong diéu
khién cong nghiép,...

Hién c6 hai loai hé théng xu 1y thoi gian thuc la:

a) Hé thong thoi gian thuc cirng (Hard Real Time System)

’ Cong viéc phai dugc hoan tat dang luc, dir ligu thuong dugc luu trong bo nhd

ngan han hay ROM.

b) Hé thong thoi gian thwe mém (Soft Real Time System)

Mbi cong viéc c6 do uu tién riéng va s€ dugc thi hanh theo do wu tién do. Pugc st
dung trong cac ung dung multimedia, thyc tai do.
1.2.7. H¢ thong nhiing (Embedded Systems)

Hé diéu hanh duoc nhing trong cac thiét bi: dién gia dung, may tro choi, di¢n
thoai, xe may, ...

Dic trung cua hé thong nhing la tai nguyén han ché (bd nhé, toc do xur ly, kich
thudc man hinh, ...) do d6 hé didu hanh loai ndy can don gian, nhod gon, cé tinh dic
trung cho tung thlet bi.
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TOM TAT CHUONG TONG QUAN VE HE PIEU HANH

TOM TAT CHUONG

= Hé diéu hanh 1a chuong trinh trung gian giira phan cimg va nguoi st dung.

= Hg diéu hanh phai quan ly phan cimg, sau d6 cung cap lai nhiing giao tiép
4o cho phan mém ung dung

=  Muc tiéu ctia hé diéu hanh 13 phai 1am cho may tinh dé sir dung hon

(@)

(@)

(@)

(@)

(@)

(@)

(@)

Co6 nhiéu loai hé di€u hanh

Hé thdng xir 1y theo 16 don gian
Hé thdng xir 1y theo 16 da chuong
Heé thong chia sé thoi gian

Hé thdng song song

Hé théng phan tan

Hé thong thoi gian thuc

Hé théng nhing

=  Xu hudng hién tai 1 cac hé théng song song, phan tan
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TONG QUAN VE HE PIEU HANH BAI TAP
BAI TAP

1) Giai thich su can thiét phai c6 cta hé diéu hanh trén mdy tinh.

2) Trinh bay muc dich chung cua cac hé diéu hanh.

3) Phén biét giira hé thdng xtr 1y theo 16 da chuong va hé thng chia sé thoi gian.
4) Phan biét giita hé thong song song va hé thong phan tan.

5) Mo ta nhitng ing dung thuc té cta hé thong thoi gian thuc.

6) Mo ta nhitng tmg dung thuc té ctua hé thong nhing.
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CAU TRUC HE DIEU HANH 2.1. Cdc thanh phan ciia hé thong

Chuong 2
CAU TRUC HE PIEU HANH

2.1. CAC THANH PHAN CUA HE THONG
2.1.1. Quan ly tién trinh

Tién trinh 1a mot chuong trinh dang duoc thi hanh. He diéu hanh phai tao 1ap va
duy tri hoat dong cua cac tién trinh. Pé hoan tat tac vu, mot tién trinh thudng doi hoi
mot so tai ‘nguyén nao d6 nhu CPU, bd nho, thlet bi nhap/xuét,... CAc tai nguyén nay
s& duoc cip phat cho tién trinh vao thoi diém tién trinh duoc tao lp hay trong thoi
gian tién trinh hoat dong. Khi tién trinh két thic hé diéu hanh can thu hdi lai cac tai
nguyén da cap phat cho tién trinh dé tai str dung... Hon nita, mdi tién trinh 13 mot don
vi tiéu thu thoi gian sir dung CPU, do vay trong méi trudng da nhiém, dé dap tng nhu
céu xur 1y dong hanh, hé diéu hanh con phai dam nhiém viéc phén phéi CPU cho céc
tién trinh mot cach hop ly. Ngoai ra h¢ diéu hanh cling can cung cap cac co ché gitp
cac tién trinh co thé trao d6i thong tin va dong bd hoa hoat dong cua ching.

Tom lai, bo phan quén 1y tién trinh phu trach cac cong viéc sau day:
» Tao lap, huy bo mot tién trinh.
= Tam dung (suspend), tai kich hoat (resume) mét tién trinh.
= Cung cap cac co ché trao doi thong tin gitra céc tién trinh.
= Cung cap co ché dong bd hoa cac tién trinh.
2.1.2. Quan ly by nhé chinh

B6 nhé chinh 1a thiét bi luu trit duy nhat ma CPU c6 thé truy xuat truc tiép. Mot
chuong trinh can dugc nap vao by nh¢ chinh va chuyén doi cac dia chi thanh dia chi
tuyét d6i d¢ CPU truy xuat trong qua trinh xur ly. Pé tang hiéu suat sir dung CPU, céc
hé théng da nhiém cb gang giit nhiéu tién trinh trong bd nhd chinh tai mot thoi diém.

B6 phan quéan 1y bd nhé can dam nhiém cac cong viée sau:
= Cap phat va thu hdi mot ving nhé cho tién trinh khi can thiét.

= Ghi nhan tinh trang bo nh¢d chinh: phan nao di dugc cip phat, phan nio
con c¢o thé sur dung,...

. Quyét dinh tién trinh nao dugc nap vao bo nhé chinh khi c6 mét vung nhé
trong.

2.1.3. Quan ly by nhé phu

Nhitng chuong trinh cung véi dir liéu cua chung phai dugc dat trong b nhd chinh
trong qua trinh thi hanh. Nhung bd nhé chinh qua nho dé c6 thé luu giit moi dir liéu va
chuong trinh, ngoai ra thong tin con bi mat khi khong con dugc cung cdp ning luong.
Hé thdng may tinh ngay nay sir dung hé théng luu trit phu (thuong 13 dia). Hau nhu tat
ca cac chuong trinh déu duoc luu trir trén dia cho dén khi né duoc thuc hién, nap vao
trong bo nh¢ chinh va cling st dung dia dé chua dir liéu va két qua xur 1y. Vi viy mot
hé thong dia rat quan trong cho hé théng may tinh, toc d6 cua hé thong may tinh phu
thudc rat nhiéu vao tdc do truy xuét dia.
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2.1. Cdc thanh phan ciia hé thong CAU TRUC HE PIEU HANH

Vai tro ctia hé diéu hanh trong quan 1y dia:
= Quan ly ving tréng trén dia.
* Dinh vi luu trir.
= Lap lich cho dia
2.1.4. Quan ly nhap xuit

Mot trong nhitng muyc tiéu ctia hé diéu hanh 1a che dau nhitng dic thu cia cac thiét
bi phan ctirng do6i védi nguoi sir dung. Thay vao d6 1a mot 16p than thién hon, nguoi st
dung dé thao tac hon.

Mot hé théng nhap xuét bao gém:
= Hé thng buffer caching.
= Giao tiép diéu khién thiét bj (device driver) tong quat.
= B§ diéu khién cho cac thiét bi phﬁn cung cu thé.
Chi c6 device driver méi hiéu dén ciu triic dic thu cta thiét bi ma nd mo ta.
2.1.5. Quan ly tap tin

May tinh c6 thé luu trit thong tin trén nhiéu loai thiét bi luu trit vat Iy khac nhau,
mdi thiét bi ndy c6 nhitng tinh chat va to chac vat Iy dic trung. Nham cho phép sir
dung tién loi hé thong thong tin, hé diéu hanh dua ra mot khai niém triru twong dong
nhat cho tat ca cac thiét bi luu trit vat ly bang cach dinh nghia mot don vi luu trit 12
mot tap tin. Hé diéu hanh thiét 1ap moi lién hé twong Gmg gitra tap tin va thiét bi luu trix
vat 1y chira nd. Dé co6 thé dé dang truy xuat, hé diéu hanh con t6 chirc tap tin thanh céac
thu muc. Ngoai ra, h¢ diéu hanh con trach nhiém kiém soat viéc truy cap dong thoi dén
cung mot tap tin.

Nhu vay, hé diéu hanh chiu trach nhiém vé céac thao tac lién quan dén tap tin nhu:
= Tao lap, huy bo mot tap tin.
» Tao lap, huy boé mot thu muc.
= Cung cap thao tac xir 1y tap tin va thu myc.
* Tao 1ap quan hé tuong rng gitra tap tin va bo nhd phu chira no.
2.1.6. Hé théng bao vé

Khi hé thong cho phép nhiéu nguoi sir dung dong thoi, cac tién trinh dong hanh
can phai dugc bao vé lan nhau dé tranh sy xdm pham vo tinh hay c6 y c6 thé gay sai
lac cho toan h¢ thong. H¢ di€éu hanh can xay dung cac co ché bdo vé cho phép dac ta
su kiém soat va mdt phuong cach dé ap dung cac chién lugc bao vé thich hop.

2.1.7. Quan ly mang

Mot hé thdng phan tan bao gém nhiéu bd xur 1y cung chia sé thong tin v6i nhau.

Moi bd xur Iy ¢6 mot bo nhd cuc bo, cac tién trinh trong hé thong co thé dugc két noi
v6i nhau qua mang truyen thong. Hé thong phén tan cho phép ngudi ding truy cap dén
nhiéu tai nguyén hé thong khac nhau.
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