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HE PIEU HANH

CHUONG 1. KHAI NIEM CO BAN HE THONG MAY TINH
VA HE PIEU HANH
1.1 KHAI NIEM VE HE PIEU HANH
Mot hé thong mdy tinh bao gdom:
* Phan cung (hardware): CPU, b0 nh¢, cac thiét bi nhap Xuét, day la nhiing
tai nguy€n cua may tinh.

=  Phan mém (software): nhiing chuong trinh str dyng tai nguyén cua may tinh
dé giai quyét cdc yéu cau ctia nguoi sir dung (chuong trinh dich, hé théng
co sO dir liéu, xu ly van ban, tro choi, ...).

mouse keyboard printer monitor

/o

disk graphics
CPU conttoller USB controller adapter

disks

=

i

memory

Hinh 1.1. So' d6 té chirc phin cirng don giin ciia mdt hé thong may tinh
Déi véi cac chuong trinh nay c6 hai cach dé truy xuat tGi phan cimg:

= Truy xudt truc tiép: doi hoi nguoi viét chuong trinh phai cé nhitng kién thirc
vé phan cing. Chuong trinh viét theo cach nay s& phu thudc vao timg phan
ctmg cu thé va rat khé viét, khong linh dong.

= Truy xuit gian tiép thong qua nhirng chuong trinh hé thdng. Ngudi lap trinh
su dung phan cing thong qua nhing tén goi, dich vu do cac chuong trinh
hé théng cung cip, viéc truy xudt cu thé phan ctng do cac chuong trinh nay
dam nhiém. Cach nay tiét kiém thoi gian, cong sirc, gitip cho nguoi 1ap trinh
tap trung hon vao viéc thiét ké chuong trinh.

Ngoai ra ngudi diing can ¢6 mot chuong trinh quan 1y tai nguyén mdy tinh, cung
cap mot giao dién than thién dé€ sir dung cac chuong trinh. M6t 16p phan mém duoc
xay dung dé dap ung nhitng yéu cau trén dugc goi la h¢ di€u hanh.

1.1.1. Khai niém

Hé diéu hanh 12 mot chuong trinh dong vai tro trung gian trong viéc giao tiép
gilra nguoi s dung va phan cting ciia may tinh.

TRUONG DAI HOC NAM CAN THO 2KHOA CNTT Trang 1
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HE PIEU HANH

1.1.2. Muc tiéu ciia hé diéu hanh
= Cung cip mot moi trudng cho phép ngudi sir dung phat trién va thyc hién
cac ung dung mot cach dé dang va hiéu qua.
=  Sir dung va quan Iy t6t phan cing. Thé hién cho nguoi sir dung mot may do
véi nhitng dac trung khéac va dé st dung hon so véi phan vat Iy ma né che
dau.
1.1.3. Chikc niing ciia hé diéu hanh
Theo nguyén tic mot hé diéu hanh phai thoa man hai chirc ning chinh yéu sau
day:
= Quan ly, chia sé tai nguyén: hé diéu hanh can c6 cac co ché va chién lugc
thich hop dé quan ly viéc phan phéi tai nguyén nham néng cao hiéu qua st
dung, dong thoi can dam bao viée truy xuat dén cdc tai nguyén nay l1a hop
1¢, khong xay ra sai trai mat dong nhat di liéu.
= Gia lap mot mdy tinh mo rong: che dau cic chi tiét phan cting ciia méy tinh
va gioi thiéu ngudi dung mdt may tinh mé rong co6 day du cac chic nang
cua mdy tinh thyc nhung don gian va dé st dung hon.

piechdine

Hé didu hanh

Phan cing

Hinh 1.2. M6 hinh triru twong ciia mdt h¢ théng may tinh
2.1PHAN LOAI HE PIEU HANH
2.1.1. H¢ thong xir Iy theo 16 don giin (Simple Batch System)
Moi thoi di’ém chi c6 mdt cong viéc trong b nhd, khi thyc hién xong mot cong
viéc, h¢ thong s€ tuy dong nap cdng viéc khac vao va thuc thi.
a) Bo giam sat thuong truc (Resident monitor)

Thuyc hién tuan tu céc cong viéc theo nhirng chi thi dinh trudc. Khi mot cong
viéc chdm dut, hé théng s€ thuc hién cong viéc ké tiép ma khong can c6 su can
thiép cua nguoi lap trinh, do do6 thoi gian thuc hién s€ mau hon. Mt chuong
trinh goi 1a b gidm sat thuong truc dugc thiét ké dé gidm sat viéc thuc hién

TRUONG PAI HOC NAM CAN THO — KHOA CNTT Trang 2
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HE PIEU HANH

day cdc cong viéc mot cach ty dong, chuong trinh nay luon thuong trd trong
bd nhd chinh.

b) CPU va thao tdc nhdp xudt

CPU thudng hay nhan rdi do tée d6 1am viée cua céc thiét bi nhap xuat (thudng
1a thiét bi co) cham hon nhiéu 14n so vé6i cdc thiét bi dién tir. Cho dii 12 mét
CPU cham nhét, n6 cling nhanh hon rat nhiéu 1an so véi thiét bi nhap xuét. Do
d6 phai c6 cac phuong phap dé dong bo héa viéc hoat dong ctia CPU va thao
tdc nhap xuat.

= X ly offline: CPU s& khéng truy xuét truc tiép thiét bi nhap xuit ma ding
bd luu trir trung gian. CPU chi thao tdc véi bo phan nay. Viéc doc hay xuat
déu thyc hién trén bo luu trir trung gian.

= Spooling: spool (Simultaneous Peripheral Operations on-line) co ché dong
bd héa thao téc trén thiét bi ngoai vi online, cho phép CPU lya chon cong
viéc ké tiép thuc hién trén thiét bi trong khi cong viéc trude dang dugce thuc
hién (s dung hang doi — queue). Thuong dugc st dung cho mdy in.

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

Pa chuong (multiprogram) 1a kha ning gia ting khai thac CPU béng céch t6
chure céc cong viéc sao cho CPU phai ludn ¢ trong tinh trang lam viéc.

Y tudng nhu sau: hé diéu hanh luu trit mot phén cua cdc cong vi¢c trong bo
nhd, CPU sé€ lan luot thyc hién céc cong viéc nay. Khi dang thyc hién, néu c6
yéu cau truy xuat thiét bi thi CPU khong nghi ma thuc hién ti€p cong viéc thir
hai, ...

Vi du: Trong bo nhé c6 ba chuong trinh thyc hién ba cong viéc. Néu cong vi¢c
1 yéu cau nhép/xuét thi cong vi¢c 1 tam ngung, cong viéc 2 (hoac 3) s& dugc
thuc hién, néu cong viéc 2 co nhép/xuét thi s€ tam dung dé thuc hién cong viéc
3, ... cong viéc bi tam dung s€ dugc chon dé tiép tuc thuc hién khi nao thao
tdc nhap/xut di hoan tat.

Céc chirc nang ctia h¢ diéu hanh trong hé thong xtr 1y theo 16 da chwong rét
phirc tap, bao gdm:

= Lap lich CPU (CPU Scheduling): chon mdt trong nhitng cong viéc trong bd
nh¢ cho thyc thi (st dung CPU). Khi chon can tranh trudng hop mot cong
viéc cho trong by nh¢ qua lau.

" Quan Iy bo nho (Memory Management): can phai quan ly phan bo nhd nao
da cap phat va cap cho cong viéc nao (bo nhé cap phat cho moi cong viée
phai riéng biét), phan bd nh¢ nao chua cap, khi mot cong viée thue thi xong
can thu hdi phan nhé da cap cho cong viéc d6. Néu mot cong viéc truy Xudt
dén phan bd nhé di cap cho cong viée khdc thi phal ngin cAm. Néu bd nhé
bi phan manh qué nhiéu thi can don bd nhd, .

= Cap phat thiét bi (Allocation of Devices): tinh trang thlet bi ranh hay khong
ranh, thiét bi di cip cho cong viéc ndo, céng viée nio can dua vao hang doi

TRUONG DAI HOC NAM CAN THO =KHOA CNTT Trang 3
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dé cho. Thiét bi ndo c6 thé dung chung va tdi da bao nhiéu cong viée st
dung chung thiét bi ciing ldc, thiét bj nao khong thé ding chung, ... va phai
trdnh bj tic nghén (cac cong viéc cho vo han dé duoc cép tai nguyén).

= Cung cp cdc ham xir Iy nhap/xuét (I/O Routines): cdc ham nhap/xuat s&
che dau sy phirc tap va da dang cua céc thiét bi nhap/xuat, quan 1y viée st
dung chung thiét bi nhap/xuét.

2.1.3. Hé thong chia sé thoi gian (Time Sharing System)

Con dugc goi 1a hé théng da nhiém (multitasking), 1a mdt mé rong cua hé
thong xur Iy da chuong. Trong hé thong da nhiém, viéc chuyén ddi cong viéc
khong chi cho cong viée dang thuc thi ¢6 yéu cau nhap/xuat, ma khi cong viéc
dang thuc thi hét thoi gian quy dinh sir dung CPU thi viéc chuyén ddi cong
viéc ciing s& xay ra. Mdi cong viéc duoc thuc hién luin phién qua co ché
chuyén d6i CPU,

Tac vu 1

»

Thoi gian

Hinh 1.3. CPU phuc vu cic cong viéc trong mét hé thong chia sé thoi gian
Hé diéu hanh chia sé thoi gian cho phép nhiéu ngudi st dung chia sé mdy tinh
mot cach dong bo do thoi gian chuyén doi rat nhanh nén ho c6 cam giic 1a cac
tién trinh dang dugc thi hanh cung luc.
Hé diéu hanh chia sé phirc tap hon hé diéu hanh da chuong. N6 phai c6 céc
chtrc nang: quan tri va bado vé bd nhg, stt dung bd nh¢ 4o, cung cap h¢ thong
tap tin truy xuat online, ...
Hé diéu hanh chia sé thoi gian 12 kiéu cta cdc hé didu hanh hién dai ngay nay.
2.1.4. Hé théng song song (Parallel System)
Hé thong song song 1a hé thong c6 nhiéu bd xir 1y ciing chia sé hé théng duong
truyen dir li¢u, dong ho, by nhd va cdc thiét bi ngoai vi. Cac bo xur ly nay lién
lac bén trong véi nhau.

Uu diém cia hé théng da xir 1y:

= Tin cdy hon hé thong don xir Iy do sy hong héc clia mot bo xir Iy s& khong
anh huong dén toan h¢ thong.

TRUONG DAI HOC NAM CAN THO — KHOA CNTT Trang 4

Downloaded by VDOC Online Solutions (vdochcm@gmail.com)



HE PIEU HANH

= H¢ théng s€ thuc hién nhanh hon do céc cong viéc hodc cac chuong trinh
c6 thé thuc hién dong thoi trén nhi€u bd xur ly khac nhau. Nhung khong c6
nghia la ¢6 n by xur 1y thi hé thong hoat dong nhanh hon n lan.
* Vigc lién lac gilta cdc cOng viéc dé dang do cung chia s¢ bo nhd, thiét bi, ...
Heé thong da xir Iy thuong chia thanh 2 loai:
a) Da xu Iy doi xung (Symmetric MultiProcessing)
Mbi bo xir Iy chay véi mot ban sao cua hé diéu hanh, nhitng ban sao nay lién
lac v6i nhau khi can thiét. C4c hé diéu hanh mdy c4 nhan hién nay thudng hd

tro SMP.
CPU, CPU4 CPU,
registers registers registers
cache cache cache

memory

Hinh 1.4. Mé hinh hé théng song song

b) Pa xir Iy bat doi ximg (Asymmetric Multiprocessing)
Mai bd x1r 1y duoc giao mot cong vi€c riéng biét, mot b xur ly chinh kiém sodt
toan by hé théng. M0 hinh nay theo dang quan hé chu t& (Master — Slave). BO
xtr ly chinh s€ 1ap lich cho cac by xur 1y con lai.
2.1.5. Hé thong phén tan (Distributed System)

Cic bo xir 1y khong chia sé bd nhé va ddong hé ma mdi b xir 1y s& ¢ bd nhé
cuc bo riéng. Céc bo xir 1y trong hé théng phan tan thudng khdc nhau vé kich
thudc va chirc nang. Chiing thyc hién trao d6i thong tin v6i nhau thdng qua
cac dudng truyén bus téc do cao hay dudng day dién thoai,.... Cong viéc xur
1y sé duoc phan phdi trén céc bo xir 1y trong hé thdng phan tan.
Uu diém cta hé théng phan tan:

® Chia sé tai nguyén

= Ting toc d6 tinh todn

= Antoan

= Thong tin lién lac

TRUONG DAI HOC NAM CAN THO =KHOA CNTT Trang 5
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HE PIEU HANH

Phan loai hé thong phan tén:

= Peer — to — peer: hé thong mang ngang hang, cdc mdy tinh ngang cap
nhau, khong ¢ may nao dong vai tro quan 1y chung.

= Client — server: ¢c6 mdt hodc nhiéu may dong vai tro quan 1y cic tai
nguyén dung chung goi 1a mdy chu (server), cic may khac goi la may
khéch (client). Client mudn sir dung tai nguyén diing chung phai duoc
server cap quyeén.

site A site C
- server
network I |
> resources
communication
- Client
site B

Hinh 1.5. M6 hinh hé théng phan tan

2.1.6. Hé thong xir 1y thoi gian thuc (Real Time System)
Pugc str dung khi c¢6 nhiing doi héi khat khe vé thoi gian trén céc thao tic clia
bo xir Iy hodc dong dit liéu, thuong duoc ding diéu khién thiét bi trong céc
tmg dung tan hién (Dedicated) nhu: tinh toan khoa hoc, hé théng hinh anh y
khoa, hé thdng 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 vi¢c phai dugc hoan tat dang luc, dit li¢u thuong dugce luu trong bd nhd
ngin han hay ROM.
b) Hé théng thoi gian thuc mém (Soft Real Time System)
Mbi cong viée co d6 wu tién riéng va s& duge thi hanh theo do uu tién d6. Pugc
st dung trong cdc ung dung multimedia, thuc tai ao.
2.1.7. Hé thong nhiing (Embedded Systems)

Hé diéu hanh duoc nhuing trong cic thiét bi: dién gia dung, may tro choi, dién
thoai, xe mdy, ...

TRUONG DAI HOC NAM CAN THO — KHOA CNTT Trang 6
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Dic trung ctia hé thdng nhidng 13 tai nguyén han ché (bd nho, toc do xu 1y, kich
thudc man hinh, ...) do d6 hé diéu hanh loai nay can don gian, nho gon, c6
tinh ddc trung cho ting thiét bi.
TOM TAT CHUONG
= H¢ diéu hanh 13 chuong trinh trung gian gitra phan ctng va nguoi st dung.

= H¢ diéu‘ hanh phai quan 1y phan cting, sau d6 cung cap lai nhirng giao tiép ao cho
phan mém g dung

=  Muc tiéu ctia hé diéu hanh 13 phai 1am cho mdy tinh d& sir dung hon.
» (6 nhiéu loai hé diéu hanh
o Hé thong xur 1y theo 16 don gian
o Hé théng xur 1y theo 16 da chuong
o Hé thong chia sé thoi gian
o Hé thng song song
o Hé thong phan tdn
o Hé thong thoi gian thuc
o Hé thong nhiing
=  Xu hudng hién tai 12 c4c hé théng song song, phan tdn
BAI TAP
1) Giai thich sy can thiét phai ¢ ctia hé diéu hanh trén mdy tinh.
2) Trinh bay muc dich chung cta cic hé diéu hanh.
3) Phan biét gitra hé thdng xtr Iy theo 16 da chuong va hé thong chia sé thoi gian.
4) Phan biét gitta hé théng song song va hé thong phan tén.
5) MO ta nhitng ing dung thuc té ctia hé théng thoi gian thyec.

6) MO ta nhitng tng dung thuc té ctia hé thong nhiing.

TRUONG DAI HOC NAM CAN THO =KHOA CNTT Trang 7
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HE PIEU HANH

CHUONG 2. GIAO DIEN LAP TRINH VA XAY DUNG HE
PIEU HANH

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

Tién trinh 12 mot chwong trinh dang dugc thi hanh. Hé diéu hanh phai tao 1ap
va duy tri hoat dong ctia cic tién trinh. B¢ hoan tat tic vy, mot tién trinh thuong
doi hoi mot so6 tai nguyén nao dé nhu CPU, bd nhd, thi€t bi nhap/xuat,... Cac
tai nguyén nay s€ dugc cap phat cho tién trinh vao thoi diém tién trinh dugc
tao 1ap hay trong thoi gian tién trinh hoat dong. Khi tién trinh két thic h¢ diéu
hanh can thu hoi lai cac tai nguyén da cap phat cho tién trinh dé tai st dung...
Hon nita, moi tién trinh 12 mot don vi tiéu thu thoi gian st dung CPU, do vay
trong moi truong da nhiém, dé dap ting nhu cau xtr Iy dong hanh, hé diéu hanh
con phai ddm nhiém vi¢c phan phdi CPU cho céc tién trinh mot cach hop 1y.
Ngoai ra h¢ diéu hanh cling can cung cap céac co ché gitp cdc tién trinh c6 thé
trao do1 thong tin va dong bo héa hoat dong cua ching.
Tém lai, bd phan quan 1y tién trinh phu trach cdc cong viéc sau day:
= Tao lap, hity bé mot tién trinh.
= Tam dung (suspend), tdi kich hoat (resume) mot tién trinh.
= Cung cip cic co ché trao d6i thong tin giita céc tién trinh. [ Cung cap
co ché dong bd hoda cdc tién trinh
2.1.2. Quan ly by nhé chinh
B6 nhd chinh 1a thiét bi luu trit duy nhat ma CPU c6 thé truy xuat truc tiép.
Mot chuong trinh can dugc nap vao bd nhd chinh va chuyén doéi cac dia chi
thanh dia chi tuy¢t doi dé CPU truy xuat trong qud trinh xu ly. D€ tdng hi¢u
suat st dung CPU, cédc h¢ thong da nhi€ém c0 gang gitt nhiéu tién trinh trong
bd nhé chinh tai mot thot diém.
Bo phan quan ly bo nhé can dam nhiém céc cong viéc sau:
= Cap phat va thu héi mot viing nhé cho tién trinh khi can thiét.
= Ghi nhan tinh trang bd nhé chinh: phan nao da dugc cap phét, phan nao
con c¢6 thé su dung,...
. Quyét dinh tién trinh nao duoc nap vao by nh¢ chinh khi c6 mot ving
nh¢ trong.
2.1.3. Quéan ly bo nhé phu
Nhitng chuong trinh cung vo6i dit li¢u ctia ching phai dugc dét trong by nhd
chinh trong qué trinh thi hanh. Nhung b nhé chinh qud nhé dé c6 thé luu gitr
moi dit li¢u va chuong trinh, ngoai ra thong tin con bi mat khi khong con dugc
cung cap niang lugng. Hé thong mdy tinh ngay nay str dung hé théng luu trix
phu (thuong la dia). Hau nhu tat ca cic chuong trinh déu dugc luu trit trén dia
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cho dén khi né duoc thuc hién, nap vao trong bd nh¢ chinh va cling st dung
dia dé chua dir li€u va két qua xur ly. Vi vay mot hé thong dia rat quan trong
cho h¢ thong mdy tinh, toc do cua hé thong mdy tinh phuy thudc rat nhiéu vao
toc do truy xuat dia.
Vai trd ctia hé diéu hanh trong quan 1y dia:
= Quan Iy ving tréng trén dia.
= DPinh vi luu trir.
= Lap lich cho dia
2.1.4. Quan Iy nhip xuit
Mot trong nhitng muc ti€u ctia hé diéu hanh 1a che diu nhiing dac thu cua cac
thiét bi phan cing do6i voi1 nguoi st dung. Thay vao doé 1a mot 16p than thién
hon, ngudi str dung dé thao tac hon.
Mot hé théng nhap xuét bao gém:
= Hé thong buffer caching.
= @Giao tiép diéu khién thiét bi (device driver) téng quat.
» B9 diéu khién cho cdc thiét bi phﬁn cung cu thé.
Chi c6 device driver méi hiéu dén ciu tric dic thi cta thiét bi ma né mé ta.
2.1.5. Quan ly tap tin

My tinh c6 thé luu trit thong tin trén nhiéu loai thiét bi luu trir vat 1y khac nhau,
mdi thiét bi nay c6 nhitng tinh chét va t6 chirc vat Iy ddc trung. Nham cho phép
st dung tién 1oi h¢ théng thong tin, hé diéu hanh dua ra mot khai niém truu
tugng ddng nhit cho tit ca cdc thiét bi luu trir vat 1y bang cach dinh nghia mot
don vi luu trir 12 mot tap tin. Hé diéu hanh thiét 1ap méi lién hé tuong tGng giira
tap tin va thiét bi luu trir vat Iy chtra né. Dé c6 thé dé dang truy xuat, hé diéu
hanh cdn td chic tap tin thanh céc thu muc. Ngoai ra, hé¢ diéu hanh con trach
nhiém kiém sodt viéc truy cap dong thoi dén cting mot tap tin.

Nhu vay, hé diéu hanh chiu trach nhiém vé céc thao tac lién quan dén tap tin nhu:
= Tao 1ap, huy bo mdt tap tin.
= Tao lap, huy bé mot thu muc.
= Cung cép thao téc xir 1y tap tin va thu muc.
= Tao lap quan hé tuong rng gitra tap tin va by nhéd phu chira no.
2.1.6. Hé théng bio vé

Khi h¢ théng cho phép nhiéu ngudi sir dung dong thoi, cdc tién trinh dong hanh
can phai dugc bao vé 1an nhau dé tranh sy xAm pham vo tinh hay co y c6 thé giy
sai lac cho toan h¢ thong. HE di€u hanh can xay dung cac co ché bao vé cho phép
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2.2

dic ta sy kiém sodt va mot phuong cach dé ap dung céc chién lugc bao vé thich
hop.

2.1.7. Quan ly mang

Mot hé théng phan tén bao gdm nhiéu bo xir Iy ciing chia sé thong tin véi nhau.
Mbi bd xtr 1y c6 mot bd nhé cuc b, cic tién trinh trong hé théng 6 thé duoc két
ndi v6i nhau qua mang truyén thong. Hé thdng phan tan cho phép nguoi ding truy
cap dén nhiéu tai nguyén hé théng khéc nhau.

2.1.8. H¢ thong dich Iénh

Day la mot trong nhitng bd phan quan trong nhét cia hé diéu hanh, dong vai tro
giao tiép gitta hé diéu hanh va nguoi st dung. Céc 1énh dugc chuyén dén hé diéu
hanh duéi dang cdc chi thi diéu khién. Chuong trinh shell — bo thong dich 1énh —
c6 nhiém vy 12 nhan 1énh va thong dich 1énh d6 dé hé diéu hanh c6 xu 1y twong
ung.

CAC DICH VU CUA HE PIEU HANH (SYSTEM SERVICES)

Hé diéu hanh cung cip moéi trudng dé thi hanh cac chuong trinh, bang céch cung
cép céc dich vu cho chuong trinh va nguoi sir dung. Céc dich vu nay trén mdi hé
thong 13 khac nhau nhung ciing c¢6 nhiing 16p chung. Céc dich vy nay gidp 1ap
trinh vién thuan tién hon va viéc 1ap trinh dé dang hon.

* Thi hanh chuong trinh
Hé théng phai c6 kha ning nap chuong trinh vao b nhd va thi hanh nd.
Chuong trinh phai cham dut thi hanh theo cach thong thuong hay bat thudng
(c6 161).

= Thao tdc nhap xuat i . ) ) i
Mot chuong trinh thi hanh c6 thé yéu cau nhap xuat. Nhap xuat nay cé thé
1a tap tin hay thiét bj. Dé ting hiéu qua, ngudi sit dung khong truy xuét truc
tiép cdc thiét bi nhap xuat ma théng qua cach thirc do hé diéu hanh cung cép.

= Thao téc trén hé thong tap tin
Chuong trinh ¢c6 thé yeu cau doc, ghi, x0a, ddi tén, tim kiém, cép quyén cho
tap tin, thu muc. Pa s6 hé diéu hanh cung cép nhiéu loai hé théng file, co
thé cho nguoi dung chon lya hoac bét budc tuy theo yéu cau.

= Thong tin
Viéc trao doi thong tin c6 thé duoc thuc hién gilta c4c tién trinh trén cling
mady tinh hodc gitra cac hé théng khic nhau trong mang. Pugc thyc hién
thong qua co ché viing nhd chia sé hoic chuyén thong diép.

=  Phadt hién 15i
He¢ diéu hanh phai dam bao viéc tinh toan chinh x4c thong qua viéc phat hién
cic 151 do phan cing (CPU, bd nhd, thiét bi nhap xuat) hodc chuong trinh
cua nguo1 dung.

* Giao dién nguoi dung
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C6 nhiéu dang: dong 1énh (CLI — Command-Line Interface), xu ly theo 16
(Batch Interface), giao dién dd hoa (GUI — Graphical User Interface). Trong
d6 dang GUI dugc sir dung nhiéu nhat, mot s hé théng con cung cap nhiéu
loai giao dién.
2.3. LOI GOI HE THONG (SYSTEM CALL)
Loi goi hé thong cung cap mot giao tiép giita tién trinh va hé diéu hanh. Loi goi
nay cling nhu cac 1énh hop ngt.

Mot s6 hé thdng cho phép 10i goi hé thdng dugc thuc hién tir cip 1ap trinh ngdn
ngit cap cao nhu cic ham va 10i goi ham. N6 c6 thé phét sinh 10i goi tir cdc thi
tuc hay goi truc tiép trong dong (inline).
C6 3 phuong phap duoc sir dung dé chuyén tham s cho hé diéu hanh:

= Chuyén tham sb vao thanh ghi.

* Luu gir trong mot bang trong bo nh¢ va dia chi cua bang nay dugc
truyén thong qua thanh ghi.

= Dung co ché Stack.

I X
register
X: parameters
for call

— | use parameters code for
load address X / from table X system
system call 13 — > call 13
user program

operating system
Hinh 2.1. Truyén tham s6 dang bang
TRUONG DAI HOC NAM CAN THO 2KHOA CNTT Trang 11
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Windows Unix
Process CreateProcess() fork()
Control ExitProcess() exit ()
WaitForSingleObject () wait ()
File CreateFile() open ()
Manipulation ReadFile () read()
WriteFile() write()
CloseHandle () close()
Device SetConsoleMode () ioctl()
Manipulation ReadConsole () read()
WriteConsole () write()
Information GetCurrentProcessID() getpid O
Maintenance SetTimer () alarm()
Sleep() sleep()
Communication CreatePipe() pipe O
CreateFileMapping() shm_open ()
MapViewOfFile () mmap ()
Protection SetFileSecurity() chmod ()
InitlializeSecurityDescriptor() umask()
SetSecurityDescriptorGroup () chown ()

Hinh 2.2. Mét s6 1&i goi hé théng trong Windows va UNIX
24. CAC CHUONG TRINH HE THONG
Cac chuong trinh hé théng cung cép m(?t moi trudng tién, loi hon cho viéc xay
dung va thi hanh chuong trinh. N6 c6 thé chia thanh mot s6 loai nhu:
= Thao tac voi tap tin
= Thong tin trang thai
= MO0 ta tdp tin
= HO) trg ngdn ngit 1ap trinh
= Nap va thi hanh chuong trinh
= Thong tin

= (Céc chuong trinh irng dung
Nguoi st dung, cac chuong trinh hé thdng

GUI Batch Command-Line

Giao dién nguwdi dung
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L&i goi hé thdng

Thi hanh Thao tac .z . A . Cép phat

- Théng tin \-ap pna
chuwong trinh nhap xuéat HE thong file gt tai nguyen

L E: Bao vé
Phat hién I6i & bao mat

Dich vu hé théng
Hé diéu hanh
Phan cirng
Hinh 2.3. Tong quat thiét ké hé théng
TOM TAT CHUONG

= He¢ diéu hanh duoc thiét ké bao gdm nhiéu thanh phan hé théng phdi hop véi nhau

dé hoat dong.

= (6 nhiéu loai dich vu duoc cung cip cho ngudi ding, phan mém tng dung.

= Cic dich vu dugc khai thic théng qua nhitng 10i goi hé thdng.

BAI TAP

1) Néu muc dich cua by nhd dém (buffer) trong hé théng nhap XUAt.

2) Trinh diéu khién thiét bi (device driver) do hang nao cung Cép?
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CHUONG 3. CAU TRUC HE PIEU HANH
3.1. CAU TRUC HE THONG
3.1.1. CAu triic don gian (Monolithique)

Hé diéu hanh 13 mét tap hop cic thu tuc, c6 thé goi 1an nhau. Mot s6 hé
monolithique cling ¢ thé c6 mot cau tric tdi thiéu khi phéan chia cic thu tuc
trong hé théng thanh 3 cip do:
= Chuong trinh chinh (chuong trinh ctia nguoi sir dung) goi dén mot thu
tuc ctia hé diéu hanh, dugc goi 12 10i goi hé théng.
=  Tap hop cac thu tuc dich vu (service) xur 1y nhirng 161 goi hé théng.

= Tap hop céc thu tuc tién ich (utility) hd trg cdc thu tuc dich vu xu ly
nhirng 161 goi hé thong.

Thu tuc chinh

m

Thu tuc tién ich

Hinh 3.1.C4u tric mét hé monolithique

Vi du
Chwong trinh &rng dung
Chwong trinh thwong tra
MS-DOS ‘
Phan cirng
Hinh 3.2. C4u tric cha hé diéu hanh MS-DOS
Khuyét diém
= Khéng c6 sy che dau dir liéu, mdi tha tuc ¢ thé goi dén tat ca céc thu
tuc khdc. Cdc mirc d phén chia thu tuc néu cé cling khong 16 rét, chuong
trinh Gng dung c6 thé truy xudt dén céc thu tuc cap thap, tac dong dén ca
phan ctng, do vay hé diéu hanh khé kiém sodt va bao vé hé thong.
= H¢ thong thu tuc chi mang tinh chét tinh, chi duoc kich hoat khi can
thiét, do vay hé diéu hanh thiéu chu dong trong viéc quan Iy mdi truong.
TRUONG DAI HOC NAM CAN THO — KHOA CNTT Trang 14

Downloaded by VDOC Online Solutions (vdochcm@gmail.com)



HE PIEU HANH

3.1.2. Ciu tric phéan l6p (Layered)

Pon thé héa hé théng bang céch cat hé thong thanh mot sb 16p, mdi 16p duge
xay dung dua trén céc 16p bén trong. Lop trong ciing (16p 0) thuong 13 phan
cung, 16p ngoai cung (16p N) thuong 1a giao dién vdi ngudi st dung.

MBoi 16p 1a mét d6i twong triru tuong bao boc bén trong né cac dit lidu va thao
tac xu ly cac dir li¢u d6. Lop N chtra dung mot s6 céu tric dir liéu va mot sb
thu tuc ¢ thé duoc goi béi nhitng 16p bén ngoai va 16p N ¢6 thé goi nhitng thi
tuc cua cic 16p bén trong N.

Lop N
Giao dién ngwoi dung

Lép 0
Phan crng

Hinh 3.3. M6 hinh cau truc

. > Lép N
Thao tac moi

Thaotac =T >

noibd L » Lop N -1

v

Thao tac da coé

v

Hinh 3.4.Mét I&p cta hé diéu hanh phan I6p
Vi du

Céu tric cia hé diéu hanh THE (Technische Hogeschool Eidhoven)
* L&p S: chuong trinh itng dung
= Lp 4: quan 1y bd dém cho thiét bi nhap xuét
= Lép 3: trinh diéu khién thao téc console
* L&p 2: quan 1y bo nhd
= Lép 1: diéu phdi CPU
= Lép 0: phan cing
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Uu diém
Choqphép xay dl_J:ng,hé théng mang Finh don thé, diéu nay giup don gian viéc tim
161 va kiém chting hé thong, viéc thiét ké va cai dit don gian.
Khuyét diém
= Khé c6 thé xac dinh cdc 16p mot cach ddy du: bao nhiéu 16p? Mdi 16p dam
nhiém nhitng chirc nang gi? Do moi 16p chi c6 the st dung cac 16p bén trong
nén thur tu xép dat cac 16p can phai dugc can nhac can than.

= Khi cai dat thue té, cdc hé théng theo ciu tric phan 16p c6 khuynh huéng
hoat dong kém hiéu qua do mot 161 goi thu tuc c6 thé kich hoat lan truyén
cdc thu tuc khéc & cdc 16p bén trong, vi thé tong chi phi dé truyén tham sb,
chuyén d6i ngit canh,... ting 1én. Hau qué 12 161 goi hé théng trong hé théng
phan 16p duoc thyc hién cham hon trong cac hé thong khong phén 16p.

3.1.3. May ao (Virtual Machine)

Phan nhan cua hé théng 12 trinh t6 chiic gidm st mdy 4o (monitor of virtual
machine) chju trach nhiém giao tiép véi phan ctimg va cho phép kha ning da
chuong bang cdch cung cap nhiéu may 4o cho céc 16p bén trén. Cdc mdy ao
khong phai 1a cdc mdy tinh mé rong ma la ban sao (40) chinh x4c cac dac tinh
phan cimg cta mdy tinh that sy va cho phép mot hé diéu hanh khac hoat dong
trén né nhu trén phan cing thuc sy, cdc hé diéu hanh nay méi 1a thanh phan
chiu trach nhiém cung cép cho nguoi st dung mot may tinh mo rong. Hon nira,
mdi mdy 4o c6 thé cho phép mot h¢ diéu hanh khéc nhau hoat dong trén no,
nhu vay c6 thé tao ra nhiéu mdi truong déng thoi trén mdt mdy tinh that su.

processes
processes
processes processes
programming K
: ernel kernel kernel
- o interface
ke:el VM1 VM2 VM3
virtual machine
manager
hardware
hardware
(a) (b)

Hinh 3.5. M6 hinh hé thé6ng may ao
Uu diém
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* Trong moi trudng nay, cac tai nguyén hé thong dugc bao vé hoan toan vi
moi may 4o 1a doc 1ap véi cdc mdy 4o khic.

* Sy phén tdch hoan toan sy da chuong va may tinh mé rong dan dén mot hé
thong mém déo linh dong hon va dé bao tri hon.

= Viéc tao lap cdc mdy ao di cung cidp mot phuong tién dé giai quyét van dé
twong thich: mot chuong trinh dugc phit trién trén hé diéu hanh X c6 thé
hoat dong trong mdi trudong mdy ao X trén mot mdy tinh that sy st dung h¢
diéu hanh Y.

Khuyét diém
Viéc cai dit cdc phan mém gia 1ap phan ctng thudng rat kho khan.
3.1.4. Mo hinh Client — Server (Microkernel)

Xu hudéng chung cta cac h¢ diéu hanh hién dai 1a chuyén dan cdc tc vu cua
hé diéu hanh ra nhitng 16p bén ngoai, thu nhé phan cét 16i ciia hé diéu hanh
thanh hat nhan cyc tiéu (microkernel) sao cho chi phan hat nhan nay 1a phu
thudc phan cting. Mot cch tiép can phd bién 1a cau tric hé théng theo md hinh
Client — Server.

Trong md hinh Client-Server, cdc thanh phan khong can thiét s& dugc dua ra
khoi hat nhan cta hé diéu hanh va chay nhu mot tién trinh server & ché do
khong dac quyén (user-mode). Phan hat nhan hé diéu hanh s& dam nhiém viéc
tao co ché thong tin lién lac gitta c4c tién trinh client va tién trinh server. Khi
d6 cac tién trinh trong hé thong c6 thé chia thanh 2 loai:

» Tién trinh cua nguoi dung (client)
» Tién trinh cta hé diéu hanh (server)

Khi can thuc hién mét chirc nang cua hé théng, tién trinh client s& g61 yéu cau
dén tién trinh server twong ting, tién trinh server s& xir Iy yéu cau va hoi dap
cho tién trinh client. Lién lac gitra 2 tién trinh dwoc thuc hién thong qua hat
nhan ctia h¢ diéu hanh.
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Phan mém Hé théng Device
rng dung file Driver #ggg
x ¥
L - -Thangditp - 4 L - -Thangdisn - 4
Giao tiép Kernel
tién trinh mode

Microkernel

Phan ctng

Hinh 3.6. M6 hinh Client — Server

Uu diém

3.2

Hat nhan rat nho, chi gém cac phﬁn co ban, nén dé bao vé, nang Cép.

D& md rong va stra d6i hé diéu hanh thong qua viéc mé rong va stra d6i cdc
tién trinh server.

Céc tién trinh server ctia hé diéu hanh hoat dong trong ché do khong dac
quyén nén khong thé truy cip truc tiép téi phan cting. Diéu nay gidp hé
théng duoc bao vé tot hon nén tinh 6n dinh va an ninh cao hon.

Céu triic Client — Server rat phit hgp véi hé thong phan tan. Céc tién trinh
Server c6 thé chay ¢ nhitng hé thong khac nhau.

NGUYEN LY THIET KE HE PIEU HANH
Hé diéu hanh can dé viét, dé sira 18i, dé nang cap (hé diéu hanh nén viét

bang ngdn ngit cap cao, chi viét bang hop ngit nhitng phan that can thiét, vi
ngdn ngit cap cip cao dé viét, dé bao tri hon hop ngi).

H¢ diéu hanh can dé cai dat, dé bao tri, khong c6 16i va hiéu qua.

H¢ di€u hanh can dé sur dung, d€ hoc, an toan, c6 do tin cay va thyc hién
nhanh.

Hé diéu hanh can c6 tinh kha chuyén cao (thuc hién duogc trén mdt nhém
cdc phan cimg khéc nhau)

Hé diéu hanh can c6 chuong trinh SYSGEN (System Generation) thu thip
thong tin lién qua dén phan cing dé thiét 1ap cau hinh hé diéu hanh phi hop
v6i moi mdy tinh.
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TOM TAT CHUONG

= Hg diéu hanh duoc thiét ké bao gdm nhiéu thanh phan hé thong phdi hop
véi nhau dé hoat dong.

= (6 nhiéu loai dich vu dugc cung cip cho nguoi diing, phan mém g dung.
= C4c dich vu dugc khai thic théng qua nhiing 101 goi hé théng.

= Cac chuong trinh hé théng duoc cung cap dé dap tmg nhitng yéu ciu chung
cua nguoi dung.

= M5 hinh mdy 4o gidp trién khai duoc nhiéu hé diéu hanh cing ldc trén cling
mot hé thong.

= Hau hét cdc hé diéu hanh hién dai duoc thiét ké theo md hinh Client —
Server.
BAI TAP
1) MO ta nhitng ing dung ctia m4y 4o trong thuc té.
2) Tim hiéu vé h¢ diéu hanh MS-DOS.

3) Tim hi€u cau tric cia hé dieu hanh Windows, Linux
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CHUONG 4. FILE VA THAO TAC FILE
4.1. CAC KHAINIEM CO BAN

4.1.1. Bo nhé ngoai
Mady tinh phai str dung thiét bi c6 kha ning luu trit dit liéu trong thoi gian dai
(long-term) vi:

= Phai chtra nhitng luong thong tin rat 16n (gitt vé may bay, ngan hang, ...).

= Thong tin phai dugce luu gitr trong mot thoi gian dai trude khi xu ly.

= Nhiéu tién trinh c6 thé truy cip cting mét liic.
Giai phdp 1a str dung céc thiét bi luu trit bén ngoai goi 12 bd nhd ngoai.
4.1.2. Tap tin va thw muc
Tap tin
Tap tin 13 don vi luu trit thong tin ctia bd nhé ngoai. Cac tién trinh c6 thé doc
hay tao mdi tép tin néu can thiét. Thong tin trén tap tin la virng bén khdng bi
anh hudng bdi cac xtr 1y tao hay két thic cédc tién trinh, chi mat di khi user that
su mudn xéa. Tap tin dugc quan ly boi hé dieu hanh.
Thu muc
Dé luu trir ddy céc tap tin, hé thong quan 1y tap tin cung cap thu muc, ma trong
nhiéu h¢ thong cé thé coi nhu 1a tap tin.
Hé théng qudan 1y tdp tin
Cic tap tin duogc quan 1y boi hé didu hanh véi co ché goi 1a hé thdng quan 1y tap
tin. Bao gobm: cédch hién thi, cic y€u t6 cau thanh tdp tin, cach dat té€n, cich truy
xuat, cach sir dung va bao v¢ tap tin, cic thao tac trén tap tin. C4ch t6 chuc thu
muc, cac dac tinh va cac thao tac trén thu muc.

4.2. MO HINH QUAN LY VA TO CHUC CAC TAP TIN
4.2.1. M hinh
a) Tap tin
Tén tap tin

Tap tin 12 mot co ché triru twong va dé quan 1y mdi ddi twong phai c6 mot tén.
Khi tién trinh tao mQt tap tin, né s€ dat mot tén, khi tién trinh két thic tap tin
van ton tai va c6 thé duoc truy Xuét bai céc tién trinh khéc voi tén tap tin do.

Céch dit tén tap tin cia mdi hé diéu hanh 12 khac nhau, hé thong tap tin c6 thé
6 hay khong c6 phan biét chir thuong va chir hoa. Nhiéu hé thong tap tin hd tro
tén tap tin gdm phan duoc phan cich boi ddu “.” ma phan sau duoc goi 12 phan
mo rong. He diéu hanh dung phﬁn mo rong dé nhan dang kiéu cua tap tin va cac
thao tdc c6 thé thuc hién trén kiéu tap tin d6. Vi du: tap tin readme.txt trong
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Windows thi hé diéu hanh s& hiéu 12 tap tin vin ban va lién két v6i mot chuong
trinh xur ly van ban khi mo tap nay.
Céu tric cia tap tin gom 3 loai:
= Diy tudn tu cic byte khong cdu tric: hé diéu hanh khong biét ndi dung ciia
tap tin.
= Diy céc record c6 chiéu dai ¢ dinh.
= Cau tric ciy: gdm ciy cta nhitng record, khdng can thiét c6 cing do dai.
MB&i record c6 mét trudng khoda gitp cho viée tim kiém nhanh hon.
Kiéu tap tin
Céc hé diéu hanh hd tro cho nhiéu loai tap tin khac nhau bao gém cdc kiéu nhu:
tap tin thuong, thu muc, tap tin cé ky tu dac biét, tap tin khoi.
= Tap tin thuong: 1a tp tin text hay tap tin nhi phan chira thong tin cua nguoi
su dung.
= Thu muc: 13 nhitng tip tin hé théng dung dé luu gitt ciu tric ctia hé thong
tap tin.
= Tap tin c¢6 ky ty dac biét: lién quan dén nhap XUuét thong qua céc thiét bi
nhap xuat tuan tu nhu man hinh, may in, mang, ...
= Tap tin khéi: dung dé truy xuat trén thiét bi dia.
Tap tin thuong dugc chia thanh hai loai la tap tin van ban va tap tin nhi phan.
= Tép tin van ban: chtra cic dong vian ban, cudi dong c6 ky hiéu enter. Mbi
dong c6 d6 dai ¢6 thé khac nhau. Uu diém cua kiéu tap tin nay 1a né ¢ thé
hién thi, in hay soan thao voi mot editor thong thuong. Pa sb cac chuong
trinh diing tip tin vin ban dé nhap xuit, nd ciing d& dang lam dau vao va
dau ra cho co ché pipeline.
= Tép tin nhi phan: ¢ cau tric khdc tap tin van ban. Mac di vé mat ky thuat,
tap tin nhi phan gdm diy cédc byte, nhung hé diéu hanh chi thuc thi tap tin
d6 néu né cé cau trac ding.
Truy xuit tip tin
Trudc day chi c6 mot kiéu truy xuét tap tin: tuan tu. Tién trinh doc tat ca céc
byte trong tap tin theo thu ty tr dau. Truy xuat ki€u nay thuan loi cho cdc loai

bang tur. i véi dia, viec truy xuét theo khoa hon 14 vi tri, cac byte dugc doc
theo bat ky vi tri nao
Thudc tinh tap tin
Bao gém cac thudc tinh: bao v€, mat khéu, nguoi tao, nguoi s¢ hitu, read only,
hidden, system, archive, ASCII/Binary, truy xuat ngau nhién, lock, ...

b) Thu muc

TRUONG DAI HOC NAM CAN THO 2KHOA CNTT Trang 21
This document is available on stUd ocu

Downloaded by VDOC Online Solutions (vdochcm@gmail.com)


https://www.studocu.vn/vn?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=bai-giang-hdh-dnc-tai-lieu

HE PIEU HANH

H¢ thong thu muc theo cap bic

S6 lwong thu muc trén mdi hé thong 13 khdc nhau. Thiét ké don gian nhét 13 hé
thdng chi c6 thu muc don chira tt ca céc tip tin cia tit ca ngudi ding. Cach nay
dé& nhung sé& gay ra kho khin khi c6 nhiéu ngudi sir dung vi s& c¢6 nhiéu tap tin
tring tén. Cach thir hai 13 ¢6 mot thu muc gbe va trong d6 ¢6 nhiéu thu muc con,
trong mdi thu muc con cha tap tin ciia ngudi st dung, cach ndy tranh duoc
truong hop xung dot tén nhung ciing con khé khin voi ngudi dung c6 nhiéu tap
tin. Ngudi st dung ludén mubn nhém cic Gmg dung lai mot cach logic. Tir d6, hé
thdng thu muc theo cap bac dugc hinh thanh véi mé hinh mét thu muc cé thé
chtra tap tin hoac mdt thu muc con va ctr tiép tuc nhu vay hinh thanh cay thu

muc.

directory cat! bo] a ] test] data] mailf] conti hex]recordg

~bbd0boodd

Hinh 4.1. Hé théng thw muc don cép

master file
directory user 1 | user 2| user 3 | user 4
A 4
user file
directory test data test data

Lobi Ll

Hinh 4.2. Hé théng thw muc 2 cap

L

!
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root | spell bin |programs
stat | mail | dist find | count reorder e mail
prog | copy reorder| list find count
list spell last first

TYYEEY'

Hinh 4.3. Hé théng thw muc theo cap bac
Puong din

Khi mdt hé théng tap tin duoc t6 chirc thanh mét cay thu muc, c6 hai cach dé xdc
dinh tén mot tap tin. Cdch thir nhat 1a dudng dan tuyét d6i, mdi tap tin dugc gan
mot duong dan tir thu muc géc dén tap tin. Vi du: /usr/ast/mailbox.

Dang thir hai 1a duong dan twong d6i, dang nay c6 lién quan dén mot khai niém
1a thu muc hién hanh hay thu muc lam viéc. Nguoi st dung c6 thé quy dinh mot
thu myc 1a thu muc hién hanh. Khi d6, duong din khong bat dau tir thu muyc gbc
ma lién quan dén thu muc hién hanh. Vi du: néu thu muc hién hanh 1a /usr/ast thi
tap tin v6i dudng dan tuyét dbi /usr/ast/mailbox c thé duoc dung don gian 1a
mailbox.

Trong phﬁn 16n hé théng, mdi tién trinh ¢6 mot thu muc hién hanh riéng, khi mot
tién trinh thay doi thu muc 1am viée va két thic, khong c6 su thay doi dé lai trén
hé thdng tap tin. Nhung néu mot ham thu vién thay doi duong din va sau dé
khong d6i lai thi s& ¢6 anh huéng dén tién trinh.

Hau hét cic hé diéu hanh déu hd trg hé théng thu myc theo cap bac véi hai entry
didc biét cho mdi thu muc 1a “.” va “..” . Trong d6 “.” chi thu muc hién hanh con
“..”” chi thu muc cha.

(1324

4.2.2. Cac chirc nang
a) Tap tin

Tao: mot tap tin dugce tao chua cd dit liéu. Muc ti€u cua chirc nang nay la thong
bdo cho bict rang tap tin da ton tai va thiét Iap mdt so thudc tinh.
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Xo6a: khi mot tap tin khong con can thiét nita, né dugc xo6a dé ting dung luong
dia. Mot sO h¢ diéu hanh tu xda tap tin sau mot khoang thoi gian n ngay.

Mé: trude khi st dung mot tap tin, tién trinh phai m& né. Muc tiéu cia mo 1a cho
phép hé thong thiét 1ap mot so thudc tinh va dia chi dia trong bd nhd dé tang toc
do truy xuat.

Pong: khi chim dut truy xudt, thudc tinh va dia chi trén dia khong can dung nira,
tap tin duoc dong lai dé giai phong vung nhd. Mt s6 hé thong han ché t61 da s6
tap tin m¢ trong mot tién trinh.

Poc: doc dir li€u tr tap tin tai vi tri hién thoi cau dau doc, noi goi s€ cho biét can
bao nhiéu dir liéu va vi tri cia buffer luu trir no.

Ghi: ghi dit liéu 1én tap tin tir vi trf hién thoi ctua dau doc. Néu 1a cubi tap tin,
kich thudce tap tin s€ tang 1én, néu dang & gitra tap tin, dit li¢u s€ bi ghi chong Ién.

Thém: gan giong nhu ghi nhung dir liéu ludn duge ghi vao cudi tap tin.

Tim: dung dé truy xuat tap tin ngau nhién.

LAy thudc tinh: iy thudc tinh cua tap tin hién hanh.

Thiét 1ap thudc tinh: thay doi thudc tinh cta tap tin sau mot thoi gian sir dung.
Poi tén: thay doi tén cua tap tin da ton tai.

b) Thw muc

Tao: khi mot thw muc duoc tao, né rdng, ngoai trir . va «..” dugc dit ty dong
boi hé thong.

Xéa: x6a mot thu muc, chi c6 thu myc rdng méi bi x6a, thu muyc chira “.” va «..”
coi nhu 13 thu muc rong.

Mé: thu muc c6 thé doc duge. Vi du dé liét ké tat ca tap tin trong mot thu muc,
chuong trinh li¢t ké s€ mé thu muc va doc tén ctua tat ca cdc tap tin chura trong do.
Pong: khi mot thy myc di duge doc xong, phai dong thu muc lai dé giai phéng
vung nhd.

Poc: 1énh nay tra vé entry tiép theo trong thu muc di mo. Thong thuong cé thé
doc thu muc bé’mg 161 goi hé théng READ, 1énh doc thu muc ludn ludn tra vé mot
entry dudi dang chuan.

Poi tén: cling nhu tap tin, thu muc cling c6 thé dugc doi tén.
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Lién két: k¥ thuat nay cho phép mot tap tin c6 thé xuat hién trong nhiéu thu muc
khic nhau. Khi c6 yéu cau, mot lién két s& duoc tao gifra tap tin va mQt duong
dan dugc cung cap.

B6 lién két: néu tap tin chi con lién két voi mot thu muc, nd s& bi loai bé hoan

toan khoi h¢ thong, néu nhiéu thi né chi bi gidm chi so0 lién két.

root | dict | spell

N

list all count count|words| list
> [ist | rade

Hinh 4.4. Cau tric thw muc cé sir dung lién két
4.3. CAIPAT HE THONG QUAN LY TAP TIN
4.3.1. Gidi thiéu
Ngudi st dung thi quan tam dén cach dat tén tap tin, cic thao tac trén tap tin,
ciy thu muc, ... Nhung dbi véi nguoi cai dit thi quan tim dén tap tin va thu
muc duoc luu trit nhu thé nao, vung nhé trén dia dugc quan ly nhu thé nao va
lam sao cho toan b hé théng lam viéc hiru hi¢u va tin cay.
Phan viing (Partition)
He¢ diéu hanh c6 thé chia dia cfmg thanh nhiéu phﬁn viing, mdi phan viing gom
nhiéu tir try (cylinder) lién tlep, hodc tap hop nhiéu dia cing thanh mot phéan
vung. Mbi phan vung s€ co ciu trac thu muc riéng dé quan ly c4c tap tin trong

phén vung do.
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i directory i ( directory 9
partition A < filos il
. > disk 1
7] .
directory partition C < ' <
files
rtition B <
A, files
- disk 3
- ~
- J

Hinh 4.4. T6 chirc phan ving dia
Bang thw muc (Directory table)

Trudce khi tap tin dugc doc, tap tin phai du:oc mo. Pé mé tap tin, hé thong phai
biét duong dan do ngudi sir dung cung cap va dugc dmh vi trong cau truc
directory entry. Directory entry cung cap cic thong tin can thiét dé tim kiém
céc khdi. Tuy thudc vao mdi hé théng, thong tin 1a dia chi trén dia cta toan bd
tap tin, s6 hiéu cua khoi dau tién, hodc 1 s i-node.

Bytes 8 8 4 10 2 2 2 4

File name / | l Size
/' X

Extension Aftributes Reserved Time Date First
block
number

Hinh 4.6. Mot directory entry cia FAT (MS-DOS / Windows)

Bdng phan phéi ving nhé
Nguyén tac 1a dung dé luu trit cdc khoi trén dia cap phat cho tap tin luu dif liéu.
4.3.2. Cai dit bang phan phdi ving nhé
Dinh vi lién tiép
Luu trit tap tin trén ddy céc khdi lién tiép.

Phuong phéap nay c¢6 2 vu diém 12 dé dang cai dit va dé thao tic vi toan bo tap tin
duoc doc tur dia bang thao tac don gidn khong can dinh vi lai.
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Phuong phép nay ciing c6 2 khuyét diém: khong linh dong trir khi biét trude kich
thude tdi da cua tap tin. Giy ra su phan manh trén dia, lang phi 16n.

P 000 9 directory

v file start length
count
omE1mi2] 3 | count 0 2
f tr 14 3
4] 5] e[ ] 7L] mail 19 6
8] o[ J10[]11[] st 28 4
tr f 6 2
12[ ]13[ J14[ ]15[ ]
16 J17[ J18[J19[ ]
mail
20[_]21[ J22[ ]23[ ]
24[ ]25[ J26[ J27[ ]
list
28 |29[ 130[ 131[ ]

A 0000

Hinh 4.7. Cap phat ving nhé lién tuc
Dinh vi bc%ng danh sdch lién két

Moi khdi déu duoc cap phat, khong bi ling phi trong truong hop phan manh va
directory entry chi can chtra dia chi cua khoi dau tién. Tuy nhién khoi dir liéu s€ bi thu
hep lai va truy xuat ngﬁu nhién s€ b1 cham
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Tap tin A
Khéi Khéi Khéi Khéi Khéi
tap tap tap tap tap
tin tin tin tin tin
0 1 2 3 4
4 7 2 10 12
Khéi vat ly
trén dia Tap tin B
Khéi Khéi Khéi Khéi
tap tap tap tap
tin tin tin tin
0 1 2 3
6 3 11 14
Hinh 4.8.Dinh vi bidng danh sach lién két
I-nodes

Mot i-node bao gdm hai phan. Phan tht nhat 1a thudc tinh ctia tip tin. Phan thi hai
chtra dia chi ctia khéi dit liéu. Phan nay chia thanh hai phan nho. Phan nho th nhat bao
gdém 10 phan tir, mdi phan tir chita dia chi khéi dit lidu cua tap tin. Phan tir thir 11 chira
single indirect khéi, chira dja chi cuia mot khoi, trong khdi d6 chira mot bang c¢6 dén 210
phan tir ma mdi phan tir méi chira dia chi ctia khéi dir liéu. Phan tir thir 12 chira double
indirect khéi, chira dia chi cta bang céc single indirect khdi. Phan tir thtr 13 1a triple
indirect khoi.

mode
owners (2)
timestamps (3) ‘@l
size block count
> data
direct blocks 7 :
.
— : data =)
single indirect ——»E G
double indirect - |? - '@
triple indirect L’ 5 data
& daim ]
Hinh 4.9. I-node trong UNIX
TRUONG DAl HOC NAM CAN THO — KHOA CNTT Trang 28

Downloaded by VDOC Online Solutions (vdochcm@gmail.com)



HE PIEU HANH

4.3.3. Quan Iy cic khoi trong

C6 hai phuong phap ma hé diéu hanh thuong sir dung dé quan 1y cac khbi trng 1a
st dung danh sich lién két hodc vector bit

Danh sdch lién két

MB&i nit trong danh sédch lién két 12 mot khdi chira mot bang gdm cdc s6 hiéu khi
trong, phan tir cudi cua bang luu so hi¢u khoi tiép theo trong danh séach.

Vi du: gia sir khdi dau tién trong danh sach lién két 1a khéi 2. Trong khdi 2 luu cac
5075, 53,70, 59 1a céc s6 hiéu khéi trong. Khdi 3 chira bang s6 hiéu cdc khdi tréng tiép
theo... Hé diéu hanh chi can biét sé hiéu khédi dau tién ctia danh sach lién két.

0 1 2 3 4 0 1 2 3 4

75 53 70 59 3

\ 4

75 53 70 59 3 p—...

Khéi 2 Khéi 3
Vi, du: mdt dia dungrlugng 20MB, dung khéi cg') kich thudce lK’B. Pé quan 1y dia
nay, néu dia hoan toan trong thi danh sach lién két can bao nhiéu khoi?
20MB =20.2'khdi ~ 2! khéi -> can dung 16 bit (2 byte) dé luu mot sd hiéu khoi
= 1 khdi = 1024 byte luu duoc 511 s hiéu khdi tréng
= Pé quan 1y dia c6 20MB hoan toan tréng, danh sich lién két can
20x 2!/ 511 ~ 40 khéi

Nhéan xét: tdn khd nhiéu khdi nhd cho danh sdch lién két néu dia hoan toan
trong, nhung s¢€ it ton khoi nhd cho danh sich lién két néu dia gan day.
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free-space list head

28[ ]29[ I30[ ]31[ ]

R

Hinh 4.10. Quan Iy khdi trong sir dung danh sach lién két

Dung vector bit

La mot day céc bit, trong d6 bit thi i bang 1 1a khéi th i con trong, bang 0 1a khbi
thir 1 da su dung. Vector bit dugc luu trén mdt hodc nhi€u khoi dia, khi can s€ dugc doc
vao bo nhé dé xur Iy nhanh.

Vector bit ton it khdi nhd hon danh sach lién két nhung kich thude vector 1a ¢6
dinh, h¢ diéu hanh can dong bo vector bit trong bd nhé va vector bit trén dia.

Vi du: dia dung lugng 20MB, khdi c¢6 kich thude 1KB s& co vector bit kich thudc
1220 x 21 bit -> chiém 20 x 10'°/8 /20 ~ 3KB (3 khbi).

4.3.4. Quan Iy khdi héng
C6 2 céch:
» Luu danh sich cac sector hong trong mot file trén dia
= Dung mdt sector trén dia dé luu danh sach cac sector hong

Khi bd kiém soat dia thyc hién truy xuat 1an dau tién, né doc danh sich cic khbi
hong vao b nhd, tir d6 khong cho truy cap nhitng khéi do nira.
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TOM TAT CHUONG

BAI TAP

Téap tin 1a don vi luu trit thong tin co ban trén dia.

Tap tin c6 thé chira chuong trinh hay dif liéu, c6 thé ¢ cau tric hodc chi 1a
mot day cac byte.

Tap tin c6 thé duogc truy Xuét tudn tu hoac ngéu nhién

Thu myc ding dé dé quan 1y céc tap tin trén dia. Thu muc thuong c6 cau
truc dang cap bac.

H¢ diéu hanh c6 thé chia dia ctng thanh nhiéu phan ving, mdi phan ving
s€ c6 cau truc thu muc riéng dé quan ly cac tap tin trong phan vung do.
Bang thu muc 1a mot dang cai dat cua cAu trac thu muc. Bang thu muc c6
nhiéu muc, mdi muc luu trix thong tin mo ta cua mot file.

C6 nhiéu cach cai dat bang phan phdi viing nhd khéc nhau: lién tiép, danh
sdch lién két, danh sdch lién két st dung chi muyc, i-nodes, ...

1) Giai thich vi sao can phan chia dia cting thanh céc phan viing (partition)?

2) Viét cac chuong trinh mé phong giai thuat cap phit lién tuc.

3) Viét cac chuong trinh mé phong giai thuat cap phét theo danh séch lién két.

4) Viét cac chuong trinh mé phong giai thuat cap phat theo danh séch lién két six
dung index.

5) Tim hiéu cau triic bang FAT. Viét chuong trinh truy xuét thong tin tryuc tiép trén
bang FAT.

6) Viét cac chuong trinh sau (co thé s dung Pascal hodc C):

a. Mo phong 1€nh DIR cua DOS.
b. MO0 phong 1énh COPY cua DOS.
¢. Mo phong 1€nh TREE cua DOS.
d. Mo phong 1€nh TYPE cua DOS.
e. MO phong 1énh DEL cua DOS.
f. Mo phong 1énh MD cua DOS.
g. MO0 phong 1€nh CD cua DOS.
h. Mo phong 1énh RD cua DOS.
i. Mo phdng 1énh MOVE cua DOS.
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7) Tim hiéu hé théng file NTFS. Str dung cic chirc ning caa NTFS trong hé diéu
hanh Windows.

8)  Tim hiéu cdc hé thdng file EXT ctua LINUX.
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CHUONG 5. TIEN TRINH VA DONG
5.1. TIEN TRINH (PROCESS)
5.1.1. Khai niém

Tién trinh 12 mot chuong trinh dang xtr 1y. Mdi tién trinh s& hiru mot con tro 1énh,
tap cac thanh ghi va cac bién. B¢ hoan thanh tadc vu cua minh, mot tién trinh c6 thé can
dén mot so tai nguyén nhu CPU, bg nhé chinh, c4c tap tin va thi€t bi nhap xuat.

5.1.2. Mo hinh tién trinh

Pé hd tro sy da chuong, may tinh phai ¢ kha ning thuc hién nhiéu tic vu dong
thoi. Nhung viée diéu khién nhiéu hoat dong song song & cap do phan cimg 1a rat khé
khan. Vi thé cdc nha thiét ké hé diéu hanh dé xuat mot mé hinh song song gia lip bang
cach chuyén d6i bo xir 1y qua lai giita cdc tién trinh dé duy tri hoat dong ctia nhiéu tién
trinh cung lac, diéu nay tao cam giic c6 nhiéu hoat dong duoc thyuc hién déng thoi.

Vé mit ¥ ni€ém, c6 thé xem nhu mdi tién trinh s hitu mot bo xir ly 4o cua riéng no.
Nhung trong thuc té, chi c6 mot bo xur ly that su duoc chuyén doi qua lai gitra cac tién
trinh. Sy chuyén ddi nhanh chéng nay goi 1a su da chwong (multiprogramming). Hé
diéu hanh chiu trach nhiém sir dung mot thuat toan diéu phdi dé quyét dinh thoi diém
can dung hoat dong cua tién trinh dang xu ly dé phuc vu mot tién trinh khéc va lua chon
tién trinh tiép theo s€ dugc phuc vu. B phan thyuc hi¢n chiic nang nay cia hé diéu hanh
dugc goi la b diéu phéi (scheduler).

5.1.3. Cac trang thai ciia tién trinh

Trang thai cua mot tién trinh tai mot thoi diém duoc xac dinh boi hoat dong hién
thoi cua tién trinh tai thoi diém do6. Tai mot thoi diém, mot tién trinh c6 thé nhan mot
trong cdc trang thai sau day:

= New: tién trinh dang duoc tao 1ap.

* Running: céc chi thi cua tién trinh dang duogc thyc thi.

= Blocked/waiting: tién trinh chd duge cip phét tai nguyén, hay cho mot sy
kién xay ra.

= Ready: tién trinh dang cho dugc cdp phit CPU.

= Terminated: tién trinh da hoan tat xu ly.

Tai mot thoi diém, chi c6 mot tién trinh c6 thé nhén trang thai running trén mot bo
xur 1y bat ky. Trong khi do nhi€u tién trinh c6 thé ¢ trang thdi blocked hay ready.
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admitted interrupt exit

Scheduler
dispatch

Blocked

Hinh 5.1. So dé chuyén trang thai cua tién trinh

1/0O or event
wait

I/O or event
completion

C4c cung chuyén ti€p trong so do trang théi bi€u dién sdu su chuyén trang thai c6
thé xay ra trong cac diéu ki¢n sau:

= (1): tién trinh m&i duoc tao dua vao hé théng.
= (2): bd didu phdi cap phit cho tién trinh mot khoang thoi gian str dung CPU.
= (3): tién trinh két thic.

= (4): tién trinh yéu ciu tai nguyén nhung chua duoc dp Gng vi tai nguyén
chua san sang dé cﬁp phat tai thoi diém d6; hodc tién trinh phai chd mot sy
kién hay mot thao tic nhap/xuat.

= (5): bo diéu phdi chon mot tién trinh khéac dé cho xir 1y.

= (6): tai nguyén ma tién trinh yéu cau tré nén san sang dé cap phat; hay su
kién hoac thao tac nhép/xuét tién trinh dang doi hoan tt.

5.1.4. Ché @p xir Iy caia tién trinh

Pé dam bao hé théng hoat dong ding dén, hé diéu hanh can duoc bao vé khoi su
xam pham cua céac tién trinh. Ban than céc tién trinh va dir lidu cling can duoc bao vé
dé tranh cdc anh hudng sai lac 1An nhau. Mot céch tiép can dé giai quyét van dé 1 phan
biét hai ché do xu 1y cho cac tién trinh: ché d6 dic quyén va ché do khong dac quyén
nhd vio su trg gitip ctia co ché phan ctng. Tap 1énh ciia CPU duoc phan chia thanh cdc
1énh dic quyén va 1énh khong dic quyén. Co ché phan cting chi cho phép céc 1énh dic
quyén duoc thyc hién trong ché do dic quyén. Thong thuong chi c6 hé diéu hanh hoat
dong trong ché do dic quyén, cic tién trinh ciia nguoi dung hoat dong trong ché do
khong dic quyén, khdng thue hién dugc cdc 1énh ¢6 nguy co anh hudng dén hé thong.
Nhu vay hé diéu hanh s& duoc bao vé. Khi mot tién trinh ngudi ding goi dén mot 15
goi hé théng, tién trinh cta hé diéu hanh xur 1y 101 goi nay s& hoat dong trong ché do dic
quyén, sau khi hoan tat thi tra quyén diéu khién vé cho tién trinh ngudi ding trong ché
d6 khong dac quyén.
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User Ché do khang
Shell, editors, ... dac quyen
oS Ché do dic quydn
Hardware

Hinh 5.2. Hai ché d6 xtr ly cua tién trinh
5.1.5. Céu triic dir liéu khéi quan Iy tién trinh

H¢ diéu hanh quan 1y cdc tién trinh trong hé thong théng qua khdi quan 1y tién trinh
(Process Control Block — PCB). PCB la mot vung nh¢ luu trit cac thong tin mo ta cho
tién trinh véi cdc thanh phan chu yéu bao gom:

Pinh danh cia tién trinh

Gitip phan biét cic tién trinh trong hé théng véi nhau.

Trang thdi tién trinh

Xéc dinh hoat dong hi¢n hanh cua tién trinh.

Ngit canh ciia tién trinh

M0 ta cic tai nguyén danh cho tién trinh, hoidc dé phuc vu cho hoat dong hién tai,
hodc dé lam co s& phuc hoi hoat dong cho tién trinh, bao gdm cac thong tin ve:

= Trang thdi CPU: bao gom noi dung céc thanh ghi, quan trong nhét la con
tré 1énh IP Iuu trit dia chi ciu Iénh ké tiép tién trinh s& xir 1y. Céc thong tin
nay can duoc luu trir khi xay ra mot ngit, nham c6 thé phuc hoi hoat dong
clia tién trinh ding nhu truée Iic bi ngat.

= BO xir ly: diing cho méy c6 cau hinh nhiéu CPU, xac dinh s6 hiéu CPU ma
tién trinh dang st dung.

= B0 nhd chinh: danh s4ch céc khdi nhd duoc cap phit cho tién trinh.

= Tai nguyén sir dung: danh sich cic tai nguyén hé thong ma tién trinh dang
st dung.

» Tai nguyén tao 1ap: danh sach cac tai nguyén dugc tién trinh tao lap.
Thong tin giao tiép

Phan 4nh cdc thong tin vé quan hé cia tién trinh véi cic tién trinh khéc trong hé
thong, bao gom:

= Tién trinh cha: tién trinh tao lap tién trinh nay.
= Tién trinh con: céc tién trinh do tién trinh nay tao lap.

* PJ uu tién: gitp cho bd diéu phéi c6 thong tin dé lua chon tién trinh duoc

cAp phat CPU.
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Théng tin thong ké

Diy 1a nhitng thong tin thong ké vé hoat dong cua tién trinh nhu thoi gian da sir
dung CPU, thoi gian chd. Céc thdng tin nay c6 thé cé ich cho viéc danh gia tinh hinh
hé thong va du doan cac tinh huéng tuong lai.

5.1.6. Thao tac trén tién trinh
Hé diéu hanh cung cap cic thao tic chil yéu sau day trén mot tién trinh:
= Tao lap tién tién trinh (create)
» K&t thdc tién trinh (destroy)
* Tam dung tién trinh (suspend)
= Téi kich hoat tién trinh (resume)
= Thay ddi d6 vu tién tién trinh
5.1.7. Chuyén déi ngir canh (Context switch)

Chuyén d6i CPU tir tién trinh ndy sang tién trinh khic yéu cau hé diéu hanh phai
thuc hién luu trit trang théi cua tién trinh dang thuc hién va phuc hoi trang théi cia tién
trinh can chuyén dén. Qua trinh nay goi la chuyén doi ngtt canh.

Thoi gian chuyén doi ngir canh mic du thuong rit ngin (vai ms), nhung day la

khoang thoi gian lang phi vi CPU khong lam viéc c6 ich.

process P, operating system process P,

interrupt or system call

executing J—L
T | save state into PCB, l
i idle
lreload state from PCB,[ |
-idle interrupt or system call executing
L
I save state into PCB, l
2 idle
) lreload state from PCBOI
executing U\i
Hinh 5.3. Qua trinh chuyén déi ngir canh
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5.1.8. Cap phat tai nguyén cho tién trinh

Khi c¢6 nhiéu nguoi str dung dong thdi 1am viéc trong hé thng, hé diéu hanh phai
cAp phdt cdc tai nguyén theo yéu cau cho mdi ngudi sir dung. Do tai nguyén hé théng
thudng rat gidi han va c6 khi khong thé chia sé nén hiém khi tit ca cic yéu ciu tai
nguyén dong thoi déu dugc théa man. Vi thé can phai nghién ctru mot phuong phap dé
chia sé mot s tai nguyén hitu han gitta nhiéu tién trinh ngudi dung ddng thoi.

Hé diéu hanh quan 1y nhiéu loai tai nguyén khéc nhau (CPU, bd nhd chinh, cdc thiét
bi ngoai vi,...), véi mdi loai can c6 mot co ché cp phat va céc chién luoc cip phét hiéu
qua. MOi tai nguyén duoc biéu dién thong qua mot cau tric dit liéu khdc nhau vé chi
tiét cho timg loai tai nguyén, nhung co ban chira dung céc thong tin sau:

* DPinh danh tai nguyén

= Trang thai tai nguyén: ddy 1a cac thong tin mo ta chi tiét trang thdi tai
nguyén: phan nao cua tai nguyén da cap phét cho tién trinh, phan nio con
c6 thé sir dung?

= Hang doi trén mot tai nguyén: danh sach cdc tién trinh dang chd duoc cap
phat tai nguyén tuong ung.

= B§ cip phat: 1a doan code dam nhiém viéc cp phat mot tai nguyén dic thi.
Mot s tai nguyén doi hdi cac giai thuat dic biét (CPU, bo nhd chinh, hé
thdng tap tin), trong khi nhiing tai nguyén khéc (cic thiét bi nhap xuét,...)
c6 thé can cdc giai thuat cap phat va giai phéng tong quat hon.

Cac muc tiéu cta giai thuat cap phat:

= Bao dam mot s6 lugng hop 1& céc tién trinh truy xuat dong thoi dén céc tai
nguyén khong chia sé duogc.

= Cap phit tai nguyén cho tién trinh c6 yéu cau trong mot khoang thoi gian
tri hodn c6 thé chép nhan duoc.

* Toi vu hoa su str dung tai nguyén.

D¢ théa man cdc muc tiéu ké trén, can phai giai quyét cdc van dé nady sinh khi c6
nhi€u tién trinh dong thoi yéu cau mot tai nguyén khong thé chia sé.

5.2. TIEU TRINH (THREAD)

Trong hau hét cdc hé diéu hanh, mdi tién trinh c6 mot khong gian dia chi va chi c6
mdt dong xur 1y. Tuy nhién, c6 nhiéu tinh huéng ngudi sir dung mong mudn cé nhiéu
dong xur 1y cung chia sé mot khong gian dia chi va cdc dong xur 1y nay hoat dong song
song twong tu nhu cac tién trinh phan biét (ngoai trir viéc chia sé¢ khong gian dija chi).
Ngudi ta can ¢6 mot co ché xtr Iy méi cho phép cé nhicu dong xir Iy trong ciing mt
tién trinh. Ngay nay di c6 nhiéu hé diéu hanh cung cép co ché nhu thé va goi 1a tiéu
trinh (thread).
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5.2.1. M6 hinh tiéu trinh (Thread Model)

M0t tiéu trinh 12 mot don vi xtr 1y co ban trong h¢ théng. MBbi thread xir 1y tun tu
doan code ctia n6, s& hitu mot con trd 1€nh, tap cac thanh ghi va mot ving nh¢ stack
rieng. C4c thread chia s¢

CPU véi nhau gibng nhu cach chia sé giita cdc tién trinh: mot thread cho xtr 1y
trong khi céc thread khac cho dén lugt. Mot thread cling co thé tao lap céc thread con
va nhan cdc trang thai khac nhau nhu mot tién trinh that su. Mot tién trinh c6 thé sé hitu
nhiéu thread.

Céc tién trinh tao thanh nhirng thuc thé doc lap. MB&i tién trinh ¢ mot tap tai nguyén
va mdt moi truong rieng (mot con tro 1€nh, mot stack, cac thanh ghi va khong gian dia
chi). Céc tién trinh hoan toan doc 1ap véi nhau, chi ¢6 thé lién lac théng qua céc co ché
thong tin giita cdc tién trinh ma hé diéu hanh cung cip. Nguoc lai, céc thread trong ciing
mat tién trinh lai chia sé mot khong gian dia chi chung, diéu niy c6 nghia 1a cac thread
chia sé céc bién toan cuc cua tién trinh. Mot thread c6 thé truy xuét dén ca céc stack cla
nhitng thread khac trong cling mét tién trinh. CAu trac nay khong dé nghi mot co ché
bao vé nao, va diéu nay cling khong that su can thiét vi céc thread trong cung mat tién
trinh thudc vé cing mot sé hitu chil da tao ra chiing trong ¥ dinh cho phép chiing hop
tdc v&i nhau.

code data files code data files
registers stack registers ||| registers ||| registers
stack stack stack
thread =—> ; <«—— thread
Hinh 5.4. M6 hinh tién trinh don luéng va da luéng
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User
space

Kernel
space

Process 1

r

{

\

Process 1 Process 1

Thread

Kernel

(@)

Hinh 5.5. a) 3 tién trinh v&i 1 thread

Process

l

Thread

Kerne

(b)

b) 1 tién trinh v&i 3 thread

Thong tin chia sé giira cac thread trong
cung tién trinh

Cac thong tin riéng cia thread

Khong gian dia chi B6 dém chuong trinh
Céc bién toan cuc Céc thanh ghi

Cé4c tap tin mo Ngan xép

Céc tién trinh con Trang thai

Cac canh bao

Cé4c tin hiéu va cic bo xur ly tin hi€u

Thong tin tai khoan

5.2.2. Vidu

Mot chuong trinh xur 1y van ban (word processor) c6 thé chia thanh 3 thread:

mot thread giao tiép v&i nguodi dung, mot thread thuc hién dinh dang van ban va
mot thread thyc hién truy xuét dia. Gia sir nguoi dung xu Iy mot van ban dai
khoang 800 trang, khi thuc hién thao tic x6a hodc chinh stra van ban chuong
trinh can phai thuc hién dinh dang lai toan bd vin ban (thoi gian rat dai), khi do
thread dinh dang s& duoc thyc hién nén song song véi thread giao tiép, nguoi
dung s€ khdng phai cho doi trong luc dinh dang. Ngoal ra, vi¢c luu tru’ du phong
(backup) s& duoc thuc hién ngdm véi thread truy xudt dia trong luc van giao tiép
v6i ngudi dung. Cac tinh nang trén khong thé thyuc hién véi nhiéu process doc
1ap vi chiing can phai chia sé viing nhé chung (viing vin ban).
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/
P
/ = %\ Kernel
Keyboard Disk

Hinh 5.6. Chwong trinh xi ly van ban véi 3 thread

Mot tién trinh dich vu (file, web, ftp, ...) trén may chu (server) c6 thé sir dung mo
hinh da luong dé dap ung yéu cau tir cic may con. Tién trinh s€ hoat dong v&i mot ludng
nghe (Listener) chuyén nhan 161 yéu cau tur client, khi yéu cau dugc chap nhan, mot
ludng mai s€ dugce tao ra d€ phuc vu cho yéu cau do.

(2) create new

(1) request thread to service
the request

\ 4

client

Y

server thread

(3) resume listening
for additional
client requests

Hinh 5.7. M6 hinh da ludng cho server

5.3. PIEU PHOI TIEN TRINH (SCHEDULE)

Trong mdi truong da chuong, c6 thé xay ra tinh huéng nhiéu tién trinh dong thoi
san sang dé xtr 1y. Liic nay, hé diéu hanh can phai thuc hién lya chon tién trinh dugc xir
1y ti€p theo. B phan thuc hién cong viéc nay goi 1a bo di€u phdi (scheduler).

5.3.1. Giéi thi¢u
Muc tiéu diéu phéi
Muc ti€u chung:

= CoOng béng (Fairness): céc tién trinh dugc chia sé CPU mot cdch cong bﬁng,
khong c6 tién trinh phai chd v han dé duoc cap phat CPU.
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Tén trong chinh sich (Policy enforcement): viéc diéu phdi phai tuin thu
theo cac chinh sach di dit ra cia hé thong.

Can béng (Balance): can béng hoat dong cua tat ca céc bo phan trong hé
thong.

Trong hé théng theo 16 (Batch system):

Thong luong (Throughput): cuc dai héa $6 cong viéc dugc xur 1y trong mot
don vi thoi gian.

Thoi gian luu lai trong hé théng (Turnaround time): cyc tiéu héa thoi gian
hoan tat mot tic vu.

Tan dung CPU (CPU utilization): hé théng phai tdn dung hiéu qua CPU.

Trong hé théng tuwong tac (interactive system):

Thoi gian dap Gmg (Response time): cuc tiéu héa thoi gian dap (mg cua tic
vu.

Can doi (Proportionality): can doi thoi gian dap ing cia cac tac vu theo yéu
cau ctia nguoi st dung. Cdc ddc tinh ciia tién trinh

Tién trinh hudng nhap xuat (I/0O-bound process): thuc hién cic yéu cau I/O
nhiéu hon st dung CPU. Thudng cic tién trinh dang nay st dung CPU trong
nhitng khoang thoi gian rat ngan.

Tién trinh hudng xtr 1y (CPU-bound process): st dung CPU nhiéu, it thuc
hién cdc yéu cau nhap xuat.

Tién trinh tuong tac hay xtr 1y theo 16: ngudi st dung theo kiéu tuwong tac
thuong yéu cau duoc hdi dap tire thoi ddi véi cdc yéu cau cia ho, trong khi
cic tién trinh cta tdc vy xir 1y theo 16 néi chung c6 thé tri hodn trong mot
thoi gian chap nhan dugc.

D0 uu tién cua tién trinh: cic tién trinh ¢é thé dugc phan cap uu tién theo
mot sO ti€u chuan nao do. Cac tién trinh c¢6 dd vu tién cao can duogc thuc
hién trudc.

Thoi gian di sir dung CPU ciia tién trinh: mot s6 quan diém wu tién chon
nhing tién trinh da sir dung CPU nhiéu thoi gian nhét vi hy vong chiing s&
can it thoi gian nhat dé hoan tat va roi khoi hé théng. Tuy nhién ciing c6
quan diém cho rang céc tién trinh nhan duge CPU trong it thoi gian 1a nhiing
tién trinh d4 phai chd 14u nhat, do vay wu tién chon chiing.

Thoi gian con lai dé tién trinh hoan tat: c¢6 thé giam thiéu thoi gian cho doi
trung binh cta céc tién trinh bang cich cho cic tién trinh can it thoi gian
nhét dé hoan tit dugc thuc hién trudc. Tuy nhién thyc té rAt hiém khi biét
dugc tién trinh can bao nhiéu thoi gian nita dé két thic xir 1y.
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Diéu phéi wu tién (preemptive) va khong wu tién (non-preemptive)

Hé thdng may tinh thuong c6 mot déng hd ngit gio (Interval timer / Interrupt
clock), sau nhirng khoang thoi gian ¢ s€ phat sinh mét ngat (interrupt), lic d6 quyén diéu
khién duogc tra vé cho chuong trinh xur 1y ngat cua hé di€u hanh. Tuy theo cach xtur ly

cua h¢ diéu hanh véi ngat gio, ta c6 2 ki€u diéu phoi:

= Non-preemptive: khi CPU dugc bd diéu phdi cip cho tién trinh, né s& dugc
quyén st dung dén khi két thic hodc khi né chuyén sang trang thdi Blocked.
Viéc diéu phdi khong dugc thuc hién khi ngat dong hd duoc kich hoat.

n Preemptive: khi bo diéu phdi cip CPU cho tién trinh né s& quy dinh thoi
gian str dung CPU cua tién trinh. Khi ngét ddng hd duoc kich hoat, bo diéu phdi
s& kiém tra thoi gian st dung CPU cua tién trinh, néu hét thoi gian ma tién trinh
chua giai phéng CPU (két thiic hodc chuyén sang trang thdi Blocked) thi tién
trinh s& dugc chuyén sang trang thai Ready, nhuong CPU cho tién trinh khéc.

5.3.2. Cic chién lwgc diéu phoi

a) Chién lwgc FIFO (First In First Out)

Nguyén tic: CPU cap phit cho tién trinh dau tién trong danh sdch sin siang c6 yéu
cau, la tién trinh dugc dua vao h¢ thong sdém nhat. Pay 1a thuat toan diéu phdi theo
nguyén tac doc quyeén. Mot khi CPU dugc cap phét cho tién trinh, CPU chi duogc tién

trinh ty nguyén giai phéng khi két thiic xir Iy hay khi c6 mot yéu cau I/O.

Ready List

Cc

B

1/O

CPU

Két thic

Vi du:

Xét tap céc tién trinh sau:

Hinh 5.8. Chién lwgc FIFO

Tién trinh Thoi diém vao Thoi gian xir 1y
Pl 0 12
P2 1 3
P3 3 1
P4 6 4
P5 10 2

Thir ty cap phat CPU cho tién trinh la:
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P1

P2

P3 P4

P5

o 1 2 3 4 5 6 7

8

9

10 11 12 13 14 15 16 17 18 19 20 21 22

Thoi gian chd doi dugc xir 1y cua ting tién trinh:

P1=0
P2=12-1=11
P3=15-3=12
P4=16-6=10

P5=20-10=10

-> Thoi gian cho doi trung binh ctia céc tién trinh: O+11+12+10+10)/5=8.6

Uu & khuyét diém:

= Pon gian, dé trién khai.

= Khong phit hop véi hé théng tuong tac do CPU khong duoc cip phat déu
din cho cdc tién trinh.

= Xay ra hién tuong tich Iily thoi gian cho, cdc tién trinh ngan phai doi tién
trinh ¢6 yéu cau CPU thoi gian dai két thic xt Iy.

b) Chién lwoc Round Robin

Nguyén tic: danh sdch sin sang dugc xtr Iy nhu mdt danh sach vong, bo diéu phéi
1an luot cap phét cho ting tién trinh trong danh sich mot khoang thoi gian sir dung
CPU goi 1a quantum. Pay 13 mét giai thuét diéu phdi preemptive: khi mot tién trinh
sit dung CPU dén hét thoi gian quantum danh cho né, hé diéu hanh thu hoéi CPU va
cap cho tién trinh ké tiép trong danh sich. Néu tién trinh bi khéa hay két thic trudc
khi sir dung hét thoi gian quantum, hé diéu hanh ciing l4p tirc cip phat CPU cho tién
trinh khdc. Khi tién trinh tiéu thu hét thoi gian CPU danh cho né ma chua hoan tat,
tién trinh dugc dua trd lai vao cudi danh sich sin sang dé doi duoc cép CPU trong

luot ké tiép.

Ready List

p— Cc

A | — CPU

Két thic

Hét quantum

Hinh 5.9. Chién lwgc Round Robin

Vi du: Xét tap céc tién trinh sau:

Tién trinh

Thoi diem vao

Thoi gian xir 1y

P1 0 12
P2 1 3
P3 3 1
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P4 6 4

P5 10 2

Néu str dung quantum 12 2, thir tw cap phat CPU cho tién trinh sé la:

PL|P1|P2|P2|P1|P1|P3|P2|Pa|P4a|P1|P1|P5|P5|Pa|P4a|P1|P1|P1l|P1|P1|P1

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Thoi gian chd doi dugc xir 1y cua ting tién trinh:
P1=0+4-2)+(10-6)+(16-12)=10
P2=2-1)+((7-4)=4

P3=6-3=3
P4=(8-6)+(14-10)=6
P5S=12-10=2

Thoi gian cho doi trung binh cua céc tién trinh: (1044 +3+6+2)/5=5.0

Néu c6 n tién trinh trong danh sdch san sang va sir dung quantum q, thi mdi tién
trinh s€ khong phai doi qué (n-1)q don vi thoi gian trude khi nhén duge CPU cho luot
ké tiép.

Uu & khuyét diém:
= Phil hop v6i hé thong chia sé thoi gian.

= Khé trong viéc xac dinh quantum hop 1y: néu quantum qu4 dai thi tro thanh
giai thuat FIFO, néu quantum qué bé s& phat sinh nhiéu thoi gian chuyén
d6i ngit canh giira cdc tién trinh 1am cho viéc sir dung CPU kém hiéu qua.

¢) Piéu phéi véi do wu tién (Priority)
Nguyén tic: mdi tién trinh duoc gdn cho mot do wu tién twong tng, tién trinh ¢6

dd uu tién cao nhat s& dugc chon dé cép phat CPU dau tién. PO wu tién c6 thé duge
dinh nghia ni tai hay nho vao cic yéu to bén ngoai.

Giai thuat didu phdi v6i do wu tién c6 thé theo nguyén tic preemptive hay non-
preemptive. Khi mot tién trinh dugc dua vao danh sach céc tién trinh sin sang, d6 uu
tién cta nd dugc so sanh voi d6 wu tién cua tién trinh hién hanh dang duogc xur ly. Giai
thuat diéu phdi véi d6 uu tién preemptive s& thu hdi CPU tir tién trinh hién hanh dé cap
phat cho tién trinh mé&i néu d6 wu tién cua tién trinh ndy cao hon tién trinh hién hanh.
Con giai thuat non-preemptive sé& chi chen tién trinh méi vao danh séch sin sang va tién
trinh hién hanh van tiép tuc xir Iy hét thoi gian danh cho né.

Vi du: Xét tap céc tién trinh sau:
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Tién trinh Thoi diém vao | Thoi gian xir 1y P06 wu tién
Pl 0 12 3
P2 1 3 2
P3 3 1 1
P4 6 4 4
P5 10 2 0

Qui udc 1a gia tri bi€u dién cang nhd thi d§ vu tién cang cao.

Két qua diéu phdi theo ché d6 doc quyén (non-preemptive)

P1 P5 P3 P2 P4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Thoi gian cho doi duge xur ly cua tirng tién trinh:

P1=0
P2=15-1=14
P3=14-3=11
P4=18-6=12
P5=12-10=2

Thoi gian cho doi trung binh cua céc tién trinh: (0+ 14+ 11+ 12+ 2)/5=7.8
Két qua diéu phdi theo ché do khong doc quyén (preemptive)

P1L|P2|P2|P3|P2|P1|P1|P1|P1|P1|P5|P5|P1|P1|P1|P1|P1|P1|P4a|Pa|Pa|Pa

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Thoi gian chd doi dugc xir 1y cua ting tién trinh:

P1=0+(5-1)+(12-10)=6

P2=0+4-3)=1

P3=0
P4=18-6=12
P5=0

Thoi gian cho doi trung binh cta céac tién trinh: (6+1+0+ 12+ 0)/5=3.8

Thao luin: tinh trang d6i CPU (starvation) 1a mot van dé chinh yéu cua céc giai
thuat str dung d6 wu tién. Céc giai thuat niy c6 thé dé céc tién trinh c6 do wu tién thip
chd doi CPU vo han. Dé ngan can cac tién trinh c6 d6 wu tién cao chiém dung CPU
vO thoi han, bo diéu phbi s& giam dan do wu tién cua cic tién trinh nay sau mdi ngat
dong hd. Néu do uu tién cua tién trinh nay giam xudng thap hon tién trinh c6 do uu
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tién cao thtr nhi, s& xay su chuyén ddi quyén st dung CPU. Quad trinh nay goi 12 sy
lao hoa (aging) tién trinh.

d) Chién luoc SJF (Shortest Job First)

Nguyén tic: diy 1a mot trudng hop dit biét cua diéu phdi véi d6 uu tién. Trong
giai thuat nay, do uu tién p dugc gén cho mdi tién trinh 1 nghich déo cta thoi gian
xtr 1y t ma tién trinh yéu cau. CPU s& dugc cap phit cho tién trinh yéu cau it thoi gian
nhat. Giai thuat ndy ciing c6 thé theo nguyén tic preemptive hay non-preemptive. Su
chon lya xay ra khi c6 mot tién trinh m&i duge dua vao danh sach sin sang trong khi
mdt tién trinh khac dang xir ly. Néu thoi gian xir 1y cia tién trinh méi ngén hon thoi
gian yéu cau xtr 1y con lai cta tién trinh hién hanh, giai thuét SJF preemptive s& dirng
hoat dong cua tién trinh hién hanh, trong khi giai thut non-preemptive s& cho phép
tién trinh hién hanh tiép tuc xu 1y.

Thio luin: giai thuit nay cho phép dat dugc thoi gian cho trung binh cuc tiéu.
Kho khin 16n nhat ciia giai thuat 14 xac dinh thoi gian yéu cau xt 1y con lai cia tién
trinh. Thuong phai thyc hién du dodn thong qua cac khoang thoi gian da sir dung
CPU trudc kia cua tién trinh.

Vi du: Xét tap cdc tién trinh sau:

Tién trinh Thoi diém vao | Thoi gian xir Iy
Pl 0 12

P2 1 3

P3 3 1

P4 6 4

P5 10 2

Két qua diéu phoi theo ché do doc quyén (non-preemptive)

P1 P3 P5 P2 P4

0 i1 2 3 4 5 € 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 .22

Thoi gian chd doi duoc xir 1y cua ting tién trinh:

P1=0

P2=15-1=14 P3=12-3=
9

P4=18-6=12

P5=13-10=3

Thoi gian chd doi trung binh ciia céc tién trinh: (0 + 14+ 9 + 12 +3)/5=17.6
Két qua diéu phdi theo ché d6 khong doc quyén (preemptive)
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P1|P2|P2|P2|P3|P1

P4

P4 | P4 | P4 |P5|P5|P1|P1|P1

P1

P1|P1|P1 | P1|P1|P1

o 1 2 3 4 5

6

7 8 9 10 11 12 13 14 15

Thoi gian chd doi dugc xir 1y cua ting tién trinh:
PI=0+0G-D+(12-6)=10

P2=0
P3=4-3=1
P4=0
P5=0

16 17 18 19 20 21 22

Thoi gian chd doi trung binh cuia cac tién trinh: (1I0+0+1+0+0)/5=

2.2

e) Chién lwoc diéu phoi voi nhiéu mirc do wu tién

Nguyén tic: ¥ tudng chinh cua giai thuét 12 phan 16p céc tién trinh tiy theo d6 uu tién
ctia chiing dé c6 cach thtrc diéu phdi thich hop theo timg nhém. Danh sich san sang
dugc phan tich thanh cdc danh sich riéng bié¢t theo cép do uu tién, mdi danh sach bao
gém cdc tién trinh ¢6 cung do uu tién va dugc dp dung mot gidi thuét thich hop dé diéu
phéi. Ngoai ra, con ¢6 mot giai thuat diéu phdi gitta cac nhom, thuong giai thuat nay 1a
gidi thuat preemptive va st dung dg uu tién ¢6 dinh. CPU s& luan phién phuc vu cic
danh séch theo d6 wu tién cua ching.

highest priority

—

system processes

—

interactive processes

interactive editing processes

batch processes

—

student processes

lowest priority

Hinh 5.10. M6 hinh diéu phdi nhiéu cip d wu tién

Thao luin: c6 thé xdy ra tinh trang d6i CPU cuia cdc tién trinh & danh sach c6 do
uu tién thap. Do vay c6 thé xay dung giai thuat di€u phoi nhiéu cap uu tién va xoay
vong. Giai thuat nay s€ chuyén dan mdt tién trinh tir danh séch c6 do uu tién cao xuong
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danh sach c6 dd wu tién thép hon sau mdi lan st dung CPU. Tuong tu, mot tién trinh
chd qua 14u trong cac danh sach c¢6 d6 wu tién thip ciing c6 thé duoc chuyén dan 1én cic
danh séch c6 d6 uvu tién cao hon. Khi xay dung mot giai thuat diéu phdi nhiéu cp vu
tién va xoay vong can quyét dinh cdc tham sb:

= S lugng cic cap uu tién.
= Giai thuat diéu phdi cho tirg danh sich ing v&i mot cap uu tién.

= Phuong phap x4c dinh thoi diém di chuyén mot tién trinh 1én danh sdch c6
do uu tién cao hon.

= Phuong phap xéc dinh thoi diém di chuyén mot tién trinh 1én danh sdch c6
d6 vu tién thip hon.

= Phuong phép st dung dé xac dinh mot tién trinh méi duoc dua vao hé thong
s€ thudc danh sach tng vé1 d6 wu tién nao.

54. PONG BQ HOA TIEN TRINH
5.4.1. Giéi thiéu
Nhu cau dong bé héa

Trong mot hé théng cho phép cac tién trinh lién lac voi nhau, bao gio hé diéu
hanh ciing can cung cap kem theo nhiing co ché dong bd hoéa vi cic ly do sau
day:

Yéu cdau déc quyén truy xudt (Mutual exclusion)

Céc tai nguyén trong hé théng duoc phan thanh hai loai: tai nguyén c6 thé chia
sé cho phép nhi€u tién trinh dong thoi truy xuat va cdc tai nguyén khong thé chia
sé chi chap nhan mot (hay mot s6 lugng han ché) tién trinh st dung tai mot thoi
diém. Tinh khong chia sé cua tai nguyén thuong c6 nguon goc tr mot trong hai
nguyén nhan sau day:

= Dic tinh cau tao phan cling clia tai nguyén khong cho phép chia sé.

= Néu nhiéu tién trinh sir dung tai nguyén ddng thoi, cé nguy co xay ra cic
két qua khong du doan dugc do hoat dong cua cac tién trinh trén i nguyén
anh huong 1an nhau.
Dé giai quyét van d¢, can bao dam tién trinh ddc quyén truy xuat tai nguyén, nghia
1a h¢ théng phai kiém sodt sao cho tai mot thoi diém, chi c6 mot tién trinh duoc quyén
truy xuat mot tai nguyén khong thé chia sé.

Yéu cdu phéi hop (Synchronization)

Nhin chung, mbi tuong quan vé toc do thuc hién cua hai tién trinh trong hé théng
1a khong thé biét trudc, vi diéu nay phu thudc vao nhiéu yéu té dong nhur tin suat xay
ra cdc ngdt ca ting tién trinh, thoi gian tién trinh duoc cap phat CPU, ... C6 thé néi
rang cic tién trinh hoat dong khong ddng bd véi nhau. Nhung c6 nhiing tinh hudng cic
tién trinh can hop téc trong viéc hoan thanh tac vy, khi d6 can phai déng bo hoa hoat
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dong cua céc tién trinh. Vi du: mot tién trinh chi ¢6 thé xu ly néu mot tién trinh khac da
két thic mot cong viéc nao do.

Mién tranh chcfp (Critical Section)

Poan chuong trinh trong d6 c6 kha ning xay ra cdc mau thudn truy xuét trén tai

nguyén chung duoc goi 12 mién tranh chip (Critical Section).

Vi du: gia su c6 hai tién trinh P1 va P2 thuc hién cong viéc cua cac ké todn, va
cung chia s¢ mot vung nh¢ chung luu trir bién taikhoan phan dnh thong tin vé tai khoan.
Moi tién trinh muodn rat mdt khodan tién tienrut tu tai khoan:

if (taikhoan — tienrut >=0)  taikhoan = taikhoan -
tienrut ; else
error("Khong thé rit tién™);
Gia str trong tai khoan hién con 800, P1 mudn rit 500 va P2 muén rit 400. Néu xay

ra tinh huong nhu sau:

» Sau khi dd kiém tra diéu kién (taikhoan - tienrut>=0) va nhén két qua la
True, P1 hét thoi gian xir Iy ma hé théng cho phép, hé diéu hanh cap phat
CPU cho P2.

= P2 kiém tra cing diéu kién trén va ciing nhan duoc két qua 1a True (do P1
van chua rat tién) va rit 400. Gi4 tri cta taikhoan dugc cap nhat lai la 400.

= Khi P1 duoc tdi kich hoat va tiép tuc xir 1y, né thuc hién tiép ciu
1énh rit tién va cap nhat lai taikhoan 14 -100 -> Tinh hubng 13i xay ra.

Cic tinh hubng twong tu nhu thé c6 thé xay ra khi ¢6 nhiéu tién trinh doc va ghi dir
lidu trén viing nhé chung, va két qua phy thudc vao sy diéu phdi tién trinh cia hé
théng — duoc goi la cdc tinh huéng tranh doat diéu khién (race condition).

Trong vi dy, trén doan ma: if (taikhoan — tienrut >=0) taikhoan = taikhoan -
tienrut ; ctia mdi tién trinh tao thanh mot mién tranh chép.

C6 thé giai quyét van dé mau thudn truy xuat néu cé thé bao dam tai mot thoi diém
chi c6 duy nhat mdt tién trinh dugc xur ly 1énh trong mién tranh chap.

Mot phuong phap giai quyét tot bai todn mién tranh chip can thoa man 4 diéu
kién sau:

= Khéng c6 hai tién trinh cling & trong mién tranh chap cing mot liic.

= Khong c6 gia thiét nao dat ra cho su lién h¢ vé toc do cua céc tién trinh,
cling nhu vé s0 lugng bd xtr ly trong hé thong.

= Mot tién trinh tam ding bén ngoai mién tranh chap khong dugc ngan can
cac tién trinh khac vao mién tranh chap.

» Khong c6 tién trinh nao phai chd vo han dé dugc vao mién tranh chap.
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5.4.2. Cac giai phap
Sur dung bién co hiéu

Cic tién trinh chia s¢é mot bién chung déng vai tro “chdt ctra” (lock), bién nay
dugc khoi dong 1a 0. Mot tién trinh mudn vao mién tranh chap trude tién phai
kiém tra gid tri cua bién lock. Néu lock=0, tién trinh dat lai gid tri cho lock=1 va
di vao mién tranh chap. Néu lock dang nhan gid tri 1, ti€n trinh phai chd bén
ngoai mién tranh chap cho dén khi lock cé gid tri 0. Nhu vay gia tri 0 cta lock
mang y nghia 1a khong c6 tién trinh nao dang ¢ trong mién tranh chap, va lock=1
khi c6 mot tién trinh dang ¢ trong mién tranh chap.

CAu triic mot chuong trinh sir dung bién khoa dé dong bo:

while (TRUE)
{
while (lock==1) ; //wait
lock=1;
critical-section();
lock=0;

noncritical-

section(); }

Giai phap nay c6 thé vi pham diéu kién tht nhat: hai tién trinh c6 thé cling ¢ trong
mién tranh chép tai mot thoi diém. Gia sir mot tién trinh nhan thﬁy lock=0 va chuan
bi vao mién tranh chép, nhung trudc khi né c6 thé dat lai gid tri cho lock 1a 1, né bi
tam dirng dé mot tién trinh

khac hoat dong. Tién trinh thir hai nay thay lock van 12 O thi vao mién tranh chap
va dit lai lock=1. Sau d6 tién trinh th&t nhat duoc tdi kich hoat, né gn lock=1 lan
nira réi vao mién tranh chip. Nhu vay tai thoi diém d6 ca hai tién trinh déu ¢ trong
mién tranh chip.

Sir dung kiém tra ludn phién
Day 1a mot giai phap dé nghi cho hai tién trinh. Hai tién trinh nay sir dung chung
bién turn (phan dnh tién trinh nao dugc vao mién tranh chép) duoc khéi dong
voi gid tri 0. Néu turn=0, tién trinh A dwoc vao mién tranh chép. Néu turn=1,
tién trinh A di vao mot vong 1ap chd dén khi turn nhan gi4 tri 0. Khi tién trinh A
r0i khoi mién tranh chap, n6 dat gid tri turn vé 1 dé cho phép tién trinh B di vao
mién tranh chap.

CAu tric tién trinh A:

while (TRUE)

{

while (turn !=0) ; //wait
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critical-section();
turn=1;
noncritical-

section(); }

CAu tric tién trinh B:
while (TRUE)
{

while (turn !=1) ; //wait
critical-section();
turn=0;
noncritical-

section(); }

Giai phép nay dua trén viéc thyc hién su kiém tra nghiém ngat dén luot tién trinh
nao dugc vao mién tranh chap. Do d6 c6 thé ngan chan tinh trang ca hai tién trinh cling
vao mdt lac. Nhung lai c6 thé vi pham diéu kién thtr ba: mot tién trinh c6 thé bi ngan
chan vao mién tranh chap bdi mot tién trinh khac khong ¢ trong mién tranh chap. Gia
sir tién trinh B ra khoi mién tranh chap rat nhanh chéng. Ca hai tién trinh déu & ngoai
mién tranh chép va turn=0. Tién trinh A vao mién tranh chap va ra khéi nhanh chéng,
dat lai gid tri cua turn la 1, roi lai xtr 1y doan 1énh ngoai mién tranh chép lan nita. Sau
d6, tién trinh A lai két thuc nhanh chong doan 1énh ngoai mién tranh chip cua né va
mudn vao lai mot 1an nira. Tuy nhién, lic nay B van con mii xir Iy doan 1énh ngoai mién
tranh chap ctia minh, va turn lai mang gi4 tri 1. Nhu vay, giai phdp nay khong c6 gia tri
khi ¢6 su khéc biét 16n vé tdc do thyc hién cua hai tién trinh, né vi pham ca diéu kién
thr hai.

Gidi phdp ciia Peterson Peterson dua ra mot gia phap két hop y tudng cia ca hai
gidi phép trén. Cdc tién trinh chia sé hai bién chung:

int turn; //dén phién ai

int interesse[2]; //khoi1 dong 1a FALSE

Néu interesse[i]=TRUE c6 nghia 1a tién trinh Pi mu6n vao mién tranh chap.
Khoi dau, interesse[0]=interesse[1]=FALSE va gid tri cua turn dugc khéi dong 1a
0 hay 1. Pé c6 thé vao duoc mién tranh chdp, trude tién tién trinh Pi dat gid trj
interesse[i]=TRUE (x4c dinh ring tién trinh mudn vao mién tranh chép), sau d6
dit turn=j (dé nghi thir tién trinh khdc vao mién tranh chip). Néu tién trinh Pj
khong quan tdm dén viéc vao mién tranh chép (interesse[j]=FALSE), thi Pi c6 thé
vao mién tranh chap, néu khéng, Pi phai cho dén khi interesse[j]J=FALSE. Khi
tién trinh Pi roi khoi mién tranh chap, né lai dat lai gid tri cho interesse[i]=FALSE.
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CAu triic cua tién trinh Pi trong giai phép Peterson:
while (TRUE)
{

int j=1-i; //j 1 tién trinh con lai
interesse[1]=TRUE; turn=j;
while (turn ==j && interesse[j]==TRUE) ;
/Iwait
critical-section();
interesse[1]=FALSE;
noncritical-

section(); }

Giai phap nay ngan chin duoc tinh trang mau thudn truy xuat: mdi tién trinh Pi
chi c6 thé vao mién tranh chip khi interesse[j]=FALSE hoic turn=i. Néu c4 hai tién
trinh déu mudn vao mién tranh chép thi interesse[i]=interesse[j]=TRUE nhung gia
tri ctia turn chi c¢6 thé hodc 1a 0 hodc 1a 1, do vay chi c6 mot tién trinh dugc vao
mién tranh chap.

Cdm ngcft

Phan clg cho phép tién trinh cdm tat ca cdc ngit trudc khi vao mién tranh chap
va phuc hoi ngat khi ra khoi mién tranh chap. Khi do, ngat dong ho cting khong xay
ra, do vay hé thong khong thé tam dirng hoat ddng cua tién trinh dang xur Iy dé cap
phat CPU cho tién trinh khac, nh d6 tién trinh hién hanh yén tim thao tic trén
mién tranh chap ma khong so bi tién trinh nao khac tranh chap.

Giai phap nay khong dugc ua chudng vi rat thiéu than trong khi cho phép tién
trinh nguoi dung dugc phép thyc hién 1énh cam ngat. Hon nita, néu hé thong cé
nhi¢u bg x1r ly, 1énh cam ngat chi c6 tic dung trén b xur 1y dang xur 1y tién trinh,
con céc tién trinh hoat dong trén cac bd xur 1y khac van c¢6 thé vao dugc mién tranh
chap.

Chi thi TSL (Test-and-Set)

Pay 1a mot giai phap doi hoi sy tro gitip clia co ché phan cing. Nhiéu méy tinh
cung cap mot chi thi dic biét cho phép ki€m tra va cap nhat ndéi dung mgt viung nhéd
trong mot thao tdc khong thé phan chia, goi la chi thi Test-and-Set Lock (TSL) va
duoc dinh nghia nhu sau:

Test-and-Setlock (boolean target)
{

Test-and-Setlock = target;
Target = TRUE,;
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}

Néu c¢6 hai chi thi TSL xur ly déng thoi (trén hai bd xtr 1y khac nhau), ching s€ dugc
xtr Iy tudn tu. C6 thé cai dat giai phdp truy xuét doc quyén véi TSL bang céch sir
dung thém mot bién lock, duoc khéi gan 1a FALSE. Tién trinh phai kiém tra gid tri
cua bién lock trudc khi vao mién tranh chép, néu lock=FALSE, tién trinh c6 thé
vao mién tranh chap.

Céu triic mot chuong trinh trong giai phap TSL:

while (TRUE)

{
while (Test-and-Setlock(lock));

critical-section();

lock = FALSE;
Noncritical-
section(); }

Ciing gidng nhu cac giai phap phan cing khdc, chi thi TSL chi giam nhe cong
viéc 1ap trinh dé gidi quyét van dé, nhung lai khong dé dang dé cai dit chi thi TSL
sao cho dugc xtr Iy mot cach khong thé phan chia, nhat 1a trén mdy véi cau hinh
nhiéu bo xu 1y.

->Tat cd cdc giai phdp trinh bay & trén déu phdi thiee hién mét vong ldp dé
kiém tra liéu tién trinh co duwoc phép vao mién tranh chap. Néu diéu kién chwa cho
phép, tien trinh phai cho tiép tuc trong vong lap kiém tra nay. Cdc gidi phdp budc
tien trinh phdi lién tuc kiém tra diéu kién deé phdt hién thoi diém thich hop dé vao
mién tranh chdp nhw thé dwge goi la cdc gidi phdp “busy waiting”. Lwu y rang viéc
kiém tra nhw thé tiéu thu rat nhiéu thoi gian su dung CPU, do vay tién trinh dang
cho van chiem dung CPU. Xu hudng gidai quyét van dé dong bo hoa la nén trdnh
cdc giai phap “busy waiting”.

Semaphore
Puoc Dijkstra dé xuat vao nam 1965, mot semaphore s 1a mot bién c6 cdc thudc
tinh sau:
1. Mot gid tri nguyén duong e(s).
2. Mot hang doi f(s) luu danh sach cac tién trinh dang bi khoa (cho) trén

semaphore s.

3. Chi c6 hai thao tac dugc dinh nghia trén semaphore [] Down(s) : giam
gid tri cua semaphore s di 1 don vi. Néu semaphore c6 tri e(s)>0 thi
tiép tuc xur Iy. Nguoc lai, néu e(s) < 0, tién trinh phai cho cho dén khi

e(s)>0.
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= Up(s) : ting gia tri cua semaphore s 1én 1 don vi. Néu c¢6 mét hodc nhiéu
tién trinh dang chd trén semaphore s, bi khéa boi thao tic Down, thi hé
thong s& chon mot trong cic tién trinh nay dé két thiic thao tdc Down va cho
tiép tuc xir y.

Semaphore e(s) f(s)
S1 -1 > p
S2 0 Null
S3 2 > p2 [P P3

Cai dat: goipla tién trinh thuc hién thao tdc Down(s) hay Up(s).

= Down(s)
e(s)=e(s)—1;
if e(s) <0
{
status(P) =
blocked;
enter(P, f(s));
}
= Up(s)
e(s)=e(s)+ 1;
if e(s) <=0
{

exit(Q, f(s)); // Q 1a tién trinh
dang cho trén s status(Q) = ready;

enter(Q, ready-list);
}

Luu ¥ cai dat nay c6 thé dua dén mot gid tri Am cho semaphore, khi d6 trj tuyét dbi
ctia semaphore cho biét s6 tién trinh dang chd trén semaphore. Diéu quan trong 1a cic
thao tic niy can thyc hién mot cich khong bi phan chia, khong bi ngat nira chimng, c6
nghia 1 khong mot tién trinh ndo duoc phép truy xuat dén semaphore néu tién trinh
dang thao tac trén semaphore nay chua két thic xu 1y hay chuyén sang trang théi
blocked.

Sir dung: c6 thé dung semaphore dé giai quyét van dé truy xuat doc quyén hay to

chirc phéi hop giira cdc tién trinh.

= T6 chire truy xuat doc quyén véi semaphore: cho phép bao dam nhiéu tién
trinh ciing truy xut dén mién tranh chap ma khéng c6 su mau thuin truy
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xudt. n tién trinh ciing sir dung mot semaphore s, e(s) dwoc khoi gén 1a 1.
Dé thuc hién dong bd héa, tit ca céc tién trinh can phai d4p dung ciing cu
truc chuong trinh sau day:

while (TRUE)
{
Down(s);
critical-section();
Up(s);
Noncritical-section();
}

= T6 chirc dong bd héa véi semaphore: ta c6 thé dong bo héa hoat dong cuia
hai tién trinh trong tinh hudng mét tién trinh phai doi mot tién trinh khac
hoan tat thao tic nao d6 méi c6 thé bat dau hay tiép tuc xir 1y. Hai tién
trinh chia sé¢ mdt semaphore s, khoi gan e(s) 1a 0. C4 hai tién trinh c6 cau

trac nhu sau:
P1 P2
{{
while (TRUE) while | (TRUE)
{ { jobl(); Down(s);//chd P1

Up(s); //danh thuc P2

bl

job2();

1)

Thao luin: nho c6 thé thyc hién mot cach khong thé phan chia, semaphore giai
quyét dugc van dé tin hiéu “danh thirc” bi that lac. Tuy nhién, néu lap trinh vién vo tinh
dit cdc primitive Down va Up sai vi tri, thir tu trong chwong trinh thi tién trinh c6 thé
bi khoa vinh vién. Vi thé, viéc sir dung dung cach semaphore dé déng bo hda phu thudc
hoan toan vao 1ap trinh vién va doi héi 1ap trinh vién phai hét sirc than trong.

5.5. TAC NGHEN (DEADLOCK)
5.5.1. Dinh nghia

Mot tap hop céc tién trinh duoc dinh nghia 1a ¢ trong tinh trang tic nghén khi mdi tién
trinh trong tap hop déu cho doi mot sy kién ma chi c6 mot tién trinh khéic trong tap
hop méi c6 thé phat sinh duogc.
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N6i cdch khdc mdi tién trinh trong tdp hop déu chd doi dugc cap phdt mot tai nguyén
hién dang bi mét tién trinh khac ciing & trang thdi blocked chiém giit. Nhu viy khong
c6 tién trinh ndo c6 thé tiép tyc xur 1y, ciing nhu giai phéng tai nguyén cho tién trinh
khéc str dung, tit ca céc tién trinh trong tdp hop déu bi khéa vinh vién.

Hinh 5.11. Mt tinh hudng giao thong tic nghén
5.5.2. Piéu kién xuat hién tic nghén
Pé xay ra tic nghén can co du 4 diéu kién sau day:

1. C6 sir dung tai nguyén khong thé chia s¢ (Mutual exclusion): mdi thoi
diém, mot tai nguyén khong thé chia sé duoc hé théng cap phat chi cho
mdt tién trinh, khi tién trinh sir dung xong tai nguyén nay, hé thong méi
thu hoi va cip phat tai nguyén cho tién trinh khéc.

2. Su chiém giit va yéu cau thém tai nguyén (Wait for): cic tién trinh tiép
tuc chiém giir cAc tai nguyén da cap phat cho né trong khi cho duoc cap
phat thém mat s6 tai nguyén méi.

3. Khong thu hdi tai nguyén tir tién trinh dang gitt chiing (No preemption):
tai nguyén khong thé dugc thu hoi tir tién trinh dang chiém gitt ching
trude khi tién trinh nay sir dung chiing xong.

4. Tbn tai mot chu ky trong d6 thi cip phit tai nguyén (Circular wait):
c6 it nhat hai tién trinh cho doi 14n nhau: tién trinh nay chd dugc cp phét
tai nguyén dang bi tién trinh kia chiém giir va ngugc lai.
5.5.3. Do thi cAp phat tai nguyén
C6 thé str dung mot do thi ¢&& md hinh héa viée cap phat tai nguyén. DO thi
nay c6 2 loai nut: céc tién trinh dugc biéu dién bang hinh tron va moi tai
nguyén dugc biéu thi bang hinh vudng.
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Tién trinh P dang giit tai nguyén R

Tién trinh P dang yéu cau tai nguyén R

()—
C—{

R1

Mot tinh hudng tic nghén e e

R2

5.5.4. Cac phwong phap xir Iy tic nghén

Chu yéu c6 ba hudng tiép can dé xu 1y tic nghén:

Str dung mot nghi thirc (Protocol) dé dam bao rang hé thong khong bao gid
Xay ra tic nghén.

Cho phép xay ra tic nghén va tim cich sira chita tic nghén.

Hoan toan bé qua viéc xir 1y tic nghén, xem nhu hé thong khong bao gid
Xay ra tic nghén.

5.5.5. Tranh tic nghén

Ngin can 1a mot moi ban tam 16n khi st dung tai nguyén. Can phai thyuc hién
nhitng co ché phtrc tap dé thyc hién y dinh nay.

Trang thdi an toan

Trang thdi A 1a an toan néu hé thong c6 thé thda mén cc nhu cau tai nguyén
(cho dén toi da) cia moi tién trinh theo mot thir tw nao d6 ma van ngan chan
duogc tic nghén. Mét chudi cdp phdt an toan

Mot thtr tu cia céc tién trinh <P1, P2, ..., Pn> 14 an toan ddi véi tinh trang
cap phat hién hanh néu véi mdi tién trinh Pi nhu cau ti nguyén ctia Pi ¢6 thé
dugc thoa man vdi céac tai nguyén con tu do cua hé thong, cOng vdi cdc tai
nguyén dang bi chiém gilt bdi céc tién trinh P; khac, vdi j<i.

Mot trang thai an toan khong thé 1a mot trang thai tac nghén. Nguoc lai, mot
trang thdi khong an toan c6 thé dan dén tinh trang tic nghén.

Chién lwgc cdp pht

Chi thoa mén céc yéu cau tai nguyén cta tién trinh khi trang thdi két qua 1a
an toan.

Gidi thuat xac dinh trang thdi an toan
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Vi du

Can st dung céc cAu tric dit liéu sau:

int Available[NumResources];

// Available[r] = sb lugng céac thé hién con tu do cla tai
nguyén r int Max[NumProcs, NumResources];

// Max[p, r] = nhu cau tbi da cta tién trinh p vé tai
nguyeén r int Allocation[ NumProcs, NumResources];

/1 Allocation[p, r] = s6 lwong tai nguyén r thyc su cap phat
cho p int Need[NumProcs, NumResources];

/I Need[p, r] = Max[p, r] — Allocation[p, 1]

Budc 1: gia st ¢6 cac mang

int Work = Available;

int Finish[NumProcs] = false;

Budc 2:
Tim i sao cho:
a) Finish[i] == false
b) Need[i] <=Work[i]
Néu khong c6 i nhu thé, dén budc 4
Budc 3:
Work = Work + Allocation[i];
Finish[i] = true;
Dén budc 2
Budc 4:

Néu Finish[i] == true v6i moi i, thi hé théng O trang thai an toan.

Gia su tinh trang hién hanh ctua hé théng duoc mo ta nhu sau:

Tién Max Allocation Available
trimh | gy | R2 | R3 | R1 | R2 | R3 | Rl | R2 | R3
Pl 3 2 2 1 0 0
P2 6 1 3 2 1 1
4 1 2
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P3 3 1 4 2 1 1

P4 4 2 2 0 0 2

Néu tién trinh P2 yéu ciu 4 cho R1, 1 cho R3. Hiy cho biét yéu cau nay c6 thé dap
ung ma bao ddm khong x4y ra tinh trang deadlock hay khong?

Nhan thiy Available[1]=4, Available[3]=2 du dé théa man yéu cau cia P2, ta c6:

Tién Need Allocation Available
trinh | Ry | R2 | R3 | R1 R2 R3 | R1 | R2 | R3
P1 2 2 2 1 0 0
P2 0 0 1 6 1 2 . 1 1
P3 1 0 3 2 1 1
P4 4 2 0 0 0 2
Tién Need Allocation Available
trimh | Ry | R2 | R3 | R1 | R2 | R3 | R1 | R2 | R3
P1 2 2 2 1 0 0
P2 0 0 0 0 0 0

6 2 3
P3 1 0 3 2 1 1
P4 4 2 0 0 0 2
Tién Need Allocation Available
trinh | Ry | R2 | R3 | R1 R2 | R3 | Rl | R2 | R3
Pl 0 0 0 0 0 0
P2 0 0 0 0 0 0 , , .
P3 1 0 3 2 1 1
P4 4 2 0 0 0 2
Tién Need Allocation Available
trinh | pq R2 R3 | R1 R2 R3 | R1 R2 R3
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Pl 0 0 0 0 0 0
P2 0 0 0 0 0 0
9 3 4
P3 0 0 0 0 0 0
P4 4 2 0 0 0 2
Tién Need Allocation Available
trinh | gy | R2 | R3 | R1 R2 R3 | R1 R2 R3
P1 0 0 0 0 0 0
P2 0 0 0 0 0 0
9 3 6
P3 0 0 0 0 0 0
P4 0 0 0 0 0 0

-> Két luan: Trang thdi két qua 12 an toan, c6 thé cap phat.

5.6. QUANLY BQ NHO
5.6.1. Giéi thiéu

B6 nhd chinh 1a thiét bi luu trit duy nhat thong qua d6 CPU trao dbi dir liéu
v&1 moi trudng ngoai. Do vay, nhu cau té chirc, quan 1y bd nhé 1a mot trong nhirng
nhiém vy trong tam hang dau cua hé diéu hanh. B nhé chinh dugc t6 chic nhu
mot mang mot chiéu céc tir nhd (word), mdi tir nhé c6 mot dia chi. Viée trao doi
thong tin v&i moi trudong ngoai dugce thuc hién thong qua cac thao tdc doc hodc
ghi dir li¢u vao mot dia chi cu thé nao do6 trong bg nhd.

Hau hét céc hé diéu hanh hién dai déu cho phép ché do da nhiém nham nang
cao hi¢u suat stt dung CPU. Tuy nhién k¥ thuét nay lai lam ndy sinh nhu cau chia
s¢ b0 nh¢ gitra cdc tién trinh khac nhau. Van dé nam & cho “bd nh¢ thi hitu han
va cdc yéu cau bo nh¢ thi vo han”.

Hé diéu hanh c6 trach nhiém cp phdt viing nhd cho céc tién trinh ¢ yéu cau.
bé thuc hién tot nhiém vu nay, h¢ di€u hanh can phai xem xét nhiéu khia canh:

= Sy twong tng giita dia chi logic va dia chi vat 1y (physic): 1am cach nao dé
chuyén d6i mot dia chi tugng trung (symbolic) trong chuong trinh thanh
mot dia chi thyc trong b nhéd chinh?

= Quan ly bo nhd vat Iy: 1am cach nao dé mé rong bd nhd ¢6 sén nham luwu
trir duogc nhiéu tién trinh dong thoi?

= Chia sé thong tin: 1am thé nao dé cho phép hai tién trinh c6 thé chia sé thong
tin trong bo nhé?

= Bao vé: 1am thé nao dé ngan chin cdc tién trinh xAm pham dén viing nhé
duoc cap phit cho tién trinh khac?
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Céc dia chi trong chuong trinh ngudn 13 dia chi twong trung. Vi thé, mot
chuong trinh phai trai qua nhiéu giai doan xtr 1y dé chuyén doi cac dia chi nay
thanh céc dia chi tuyét doi trong bd nhé chinh.

C6 thé thuc hién két budc cdc chi thi va dit liéu voi cac dia chi bo nhd vao
mdt trong nhitng thoi diém sau:
= Thoi diém bién dich: néu tai thoi diém bién dich, c6 thé biét vi trf ma tién
trinh s& thudng trd trong bd nhé, trinh bién dich c6 thé phat sinh ngay ma
v6i cac dia chi tuyét doi. Tuy nhién, néu vé sau c6 sy thay doi vi tri thudng
tra lic dau cta chuong trinh, can phai bién dich lai chuong trinh.

» Thoi diém nap: néu tai thoi diém bién dich, chua thé biét vi trf ma tién trinh
s& thuong trd trong bd nhé, trinh bién dich can phat sinh mi twong dbi
(translatable). Su lién két dia chi dugc tri hodn dén thoi diém chuong trinh
dugc nap vao bd nho, luc nay cac dia chi tuong ddi s& duge Chuyén thanh
dia chi tuyét d6i do da biét vi tri bat dau lwu trir tién trinh. Khi ¢6 su thay
doi
vi tri luu trix, chi can nap lai chuong trinh dé tinh todn lai cac dia chi tuyét
d6i ma khong can bién dich lai.

= Thoi diém xir 1y: néu ¢6 nhu cau di chuyén tién trinh tir ving nhé niy sang
viing nhé khdc trong qué trinh tién trinh xir 1y, thi thoi diém két budc dia
chi phai tri hodin dén tan thoi diém xu 1y. Dé thuc hién két budc dia chi vao
thoi diém xu 1y can sir dung co ché phan cig dic biét.

Mot trong nhing hudéng tiép can trung tim nham t6 chic quan 1y bo nhd mot
cach hi¢u qua la dua ra khai niém khong gian dia chi dugc xay dung trén khong
gian nhé vat 1y, viéc tach roi hai khong gian nay gidp hé diéu hanh dé dang xay
dung cac co ché va chién lugc quan 1y by nhé hitu hi¢u:

* Pia chi logic: con goi 1a dia chi 4o, 1a tat ca cac dia chi do bo xur ly tao ra.

= Pia chi vat Iy: 13 dia chi thuc t&é ma trinh quan 1y bd nhé nhin thay va thao
tac duoc.

= Khong gian dia chi: 1a tip hop tit ca cac dia chi 4o phdt sinh béi mot chuong
trinh, noi cach khac 1a viung dia chi ma chuong trinh ¢6 thé sir dung dugc.

= Khong gian vat Iy: 1a tip hop tat ca cac dia chi vat 1y tuong tng véi cac dia
chi ao.

Dia chi 40 va dia chi vat 1y 1a nhu nhau trong phuong thic két budc dia chi
vao thoi dieém bién dich cling nhu vao thoi diém nap. Nhung c6 su khdc biét gitra
dia chi a0 va dia chi vat Iy trong phuong thirc két budc vao thoi diém xir ly.

MMU (Memory Management Unit) 12 mot co ché phan cimg dugc st dung
dé thuc hién chuyén doi dia chi 4o thanh dia chi vat 1y vao thoi diém xir 1y.
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Chuong trinh cua nguoi sir dung chi thao tac trén cac dia chi 4o, khdong bao
gi0 nhin thay céac dia chi vat 1y. Pia chi that sy ing voi vi tri cia dit li€u trong bd
nhé chi dugce xac dinh khi thyc hién truy xuat dén dir licu.

5.6.2. Phan trang (paging)

Y twéng:

Phén bd nhé vt Iy thanh cdc khéi (block) ¢6 kich thudc c¢b dinh va bang nhau,
goi la khung trang (page frame). Khong gian dia chi cling dugc chia thanh céc
khoi c6 cung kich thudc voi khung trang, va dugce goi la trang (page). Khi can nap
mot tién trinh dé x1r ly, céc trang cua tién trinh s€ dugc nap vao nhirng khung trang
con trong. Mot tién trinh kich thudc N trang s€ yéu cau N khung trang tu do.

Co ché MMU trong k§y thuat phan trang

Co ché phan cig hd tro thuc hién chuyén doi dia chi trong co ché phén trang
1a bang trang (pages table). M&i phan tir trong bang trang cho biét cac dia chi bat
dau cua vi tri luu trit trang tuong Gmg trong bd nhd vat 1y (s6 hiéu khung trang
trong by nh¢ vat ly dang chtra trang).

Chuyén doi dia chi

M&i dia chi phét sinh boi CPU duoc chia thanh hai phan:

= S6 hiéu trang (p): str dung nhu chi muc dén phan tir tvong tng trong bang
trang.

= Pia chi twong ddi trong trang (d): két hop véi dia chi bat dau cua trang dé
tao ra dia chi vat Iy ma trinh quan 1y b nhé stir dung.

Page 1

Page 0
Page 0 Page 3
Page 1
Page 2
Page 3

Khong gian dia chi

Khéng gian vat ly

Hinh 5.11 . M6 hinh bé nhé& phén trang

Kich thuéc ciia trang do phan cimg quy dinh. Dé dé phan tich dia chi 4o thanh
s6 hiéu trang va dia chi twong d6i, kich thudc ctia mot trang thong thuong 1a mot
lity thira ctia 2 (bién ddi trong pham vi 512 bytes va 8192 bytes). Néu kich thudc
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cua khong gian dia chi 1a 2m va kich thudc trang 1a 2n thi m-n bits cao cta dia chi
40 s€ bi€u dién s6 hiéu trang, va n bits thap cho biét dia chi twong doi trong trang.

Dia chi logic Dia chi physic
A\ 4
CPU » p d f d >
A
I B6 nh&
l vat ly
> f
p d
m-n n
Hinh 5.12. Co’ ché phan cirng hd trgr phan trang
0| a 0
1| b
2 |Bc
3| d
4 | e 4 i
5| f J
6| g gls K
7 b 116 |
8 [ i 2|1 8 m
9 | j n
10| k = Q
11 |81 page table P
12| m 12
13| n
14| o
15| p
logical memory 16
a
20 b
c
d
24 B
f
g
h
28
physical memory
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Hinh 5.13. Vi du phan trang vé&i bé nhé 32 byte, kich thwéc trang la 4 byte
Cai dat bang trang

Trong truong hop don gian nhat, bang trang 12 mét tip cac thanh ghi dwoc
str dung dé cai dit bang trang. Tuy nhién viéc sir dung thanh ghi chi phit hop véi
cdc bang trang c6 kich thude nho, néu bang trang c6 kich thudc 16n, né phai duoc
luru trit trong bd nhd chinh va sir dung mot thanh ghi dé luu dja chi bat dau luu
trir bang trang (PTBR).

Theo cich t6 chirc niy, mdi 1an truy xudt dén dit liéu hay chi thi déu doi hoi
hai 1an truy xuat bd nhé: mot cho truy xuit dén bang trang va mot cho ban than
dir licu.

C6 thé né tranh bét viée truy xuat bo nhd hai 1an bang cdch str dung thém
mot viing nhd dic biét, véi toc do truy xuit nhanh va cho phép tim kiém song
song. Vung nhé cache nho nay thuong duoc goi la by nho két hop (TBLs). Méi
thanh ghi trong bd nhé két hop gdm mat tir khéa va mot gid tri, khi dua dén b
nhé két hop mdt doi tuong can tim, ddi tuong nay s€ dugc so sdnh cung lic véi
cic tir khéa trong bo nhé két hop dé tim ra phan tir tvong tmg. Nho dic tinh nay
ma viéc tim kiém trén bd nhd két hop dugc thuc hién rat nhanh, nhung chi phi
phan ctng lai cao.

Trong k¥ thuat phan trang, TBLs duoc st dung dé Iuu trit céc trang b nhé
duoc truy cap gﬁn hién tai nhat. Khi CPU phat sinh mot dia chi, s6 hiéu trang
ctia dia chi s& dugc so sdnh véi cdc phan tir trong TBLs, néu ¢6 trang tuong tng
trong TBLs thi s& x4c dinh duoc ngay s6 hiéu khung trang twong tng, néu khong
moi can thue hién thao téc tim kiém trong bang trang.
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logical
address
CPU —>| p | d
page frame
number number
E, TLB hit physical
E | | address
-
TLB
P+
TLB miss |\,
» f
physical
memory
page table

Hinh 5.14. Phan cing hé trer phan trang st dung TBLs
Té chirc bang trang

M&i hé diéu hanh c6 mot phuong phap riéng dé t6 chirc luu trit bang trang. Da sb
cdc hé diéu hanh cip cho mdi tién trinh mot bang trang. Tuy nhién, phwong phap nay
khong thé chap nhan dugc néu hé diéu hanh quan Iy mot khong gian dia chi c6 dung
lugng qué 16n (232, 2%%): trong cic hé thong nhu thé, ban than bang trang doi hoi mot
viing nhé qud 16n! C6 hai giai phap cho van dé nay:

= Phan trang da cip: phan chia bang trang thanh cdc phan nho, ban thin bang
trang cling s€ dugc phan trang.
= Bang trang nghich dao (Inverted page table): sir dung duy nhat mot bang trang
nghich dao cho tat ca cic tién trinh. Mdi phan tir trong bang trang nghich dao
phan dnh mot khung trang trong bo nhé bao gém dia chi logic ciia mot trang
dang dugc luu trit trong b nhé vat 1y tai khung trang nay, cing véi thong tin
vé tién trinh dang dugc so hitu trang. Mdi dia chi 4o khi d6 1a mot bo ba <idp,
p, d>, trong do:
= idp la dinh danh cua tién trinh.
= plasd hiéu trang.
= d1a dia chi twong d6i trong trang.

MBJi phan tir trong bang trang nghich dao 12 mot cip <idp, p>. Khi mot tham khao
dén bo nhé duge phat sinh, mdt phén dia chi 4o la <idp, p> duoc dua dén cho trinh
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quan 1y bo nhé dé tim phan tir twong Gng trong bang trang nghich déo. Néu tim thay
dia chi vat ly <i,d> s€ duoc phat sinh. Trong cac truong hop khac, xem nhu tham khao

bd nhd d3 truy xuat mot dia chi bat hop 18.

logical
address l

CPU |pid| p | d | i

physical
address

> N

search l 7

page table

Hinh 5.15. Bang trang nghich ddo

5.6.3. Phan doan
Y tuéng

physical
memory

Quan niém khong gian dia chi 1a mdt tap cac phan doan (segments). Cac phan doan
12 nhirng phan bo nhé kich thudc khac nhau va c6 lién hé logic v6i nhau. Mdi phan doan
c6 mot tén goi (s6 hiéu phan doan) va c6 mot do dai. Nguoi diing s& thiét 1ap mdi dia

chi voi hai gia tri: <sb hiéu phan doan, offset>

Co ché MMU

Can phai xay dung mot anh xa dé chuyén ddi cac dia chi 2 chiéu duoc nguoi dung
dinh nghia thanh dia chi vat Iy mot chiéu. Sy chuyén ddi nay dwoc thuc hién qua mot
bang phan doan. Mdi thanh phan trong bang phan doan bao gdm mot thanh ghi nén va
mot thanh ghi giéi han. Thanh ghi nén luu trir dia chi vat 1y noi bat dau phan doan trong
bd nhd. Trong khi thanh ghi gidi han déc ta chiéu dai cua phan doan.
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A 4

Chuo Chuwong
tr‘mﬁ C?)% trinh chinh

A 4

Khong gian dia chi Khéng gian vat ly
Hinh 5.16 M6t mo6 hinh phan doan bd nhé&
Chuyén ddi dia chi
Moi dia chi 40 1a mot bo <s, d>:
= S6 hiéu phan doan s : dugc sir dung nhu chi muc dén bang phan doan.

= Pijachi twong ddi d : c6 gid tri tir 0 dén gidi han chiéu dai cta phan doan.
Néu dia chi tuong ddi hop 1€, n6 s€ dugc cong vai gid tri chira trong thanh ghi
nén dé phat sinh dia chi vat 1y tuong tng.

v
«—o—>

limit base —
Bang phan doan
CPU » S d
v
d v
> - ung >@ >
B6 nhé
. vatly
sai
Lbi dia chi
Hinh 5.17 Co ché phan cirng hé tro’ phan doan
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Cai dat bang phan doan

C6 thé str dung cac thanh ghi dé luu trir bang phan doan néu sé lugng phan doan
nho. Trong trudng hop chuong trinh bao gdm qué nhiéu phin doan, bang phan doan
phai duoc luu trong bd nhd chinh. Mot thanh ghi nén bang phan doan (STBR) chi dén
dia chi bit ddu cua bang phan doan. Vi sb lugng phan doan st dung trong mét chuong
trinh bién dong, can sir dung thém mot thanh ghi dic ta kich thuéc bang phan doan

(STLR).

V61 mot dia chi logic <s, d>, trudce tién s6 hiéu phan doan s dugc kiém tra tinh hop
1é (s<STLR). Ké tiép, cong gia tri s voi STBR dé c6 duoc dia chi cua phz‘in tur thi s trong
bang phan doan (STBR + s). Dia chi vét 1y cudi ciing 12 (STBR + s +d).

Ciing nhu ddi véi k¥ thuat phan trang, c6 thé nang tdc d6 truy xuit bd nhd bang
cach st dung TBLs dé luu trir cdc phan tir trong bang trang duoc truy cap gan nhat.

subroutine stack

segment 3

symbol
segment 0 table

limit | base

Sqrt segment 4 0| 1000 | 1400
1| 400 | 6300

main 2| 400 | 4300

program 3| 1100 | 3200

4| 1000 | 4700

segment 1 segment 2

logical address space

segment table

1400

2400

3200

4300
4700

5700

6300

6700

segment 0

segment 3

segment 2

segment 4

segment 1

physical memory

Hinh 5.18. Vi du mt trwong hgp phan doan

5.6.4. Phan trang két hop phan doan
Y twéng
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Khong gian dia chi 12 mot tap cac phan doan, mdi phan doan dugc chia thanh nhiéu
trang. Khi mét tién trinh dugc dua vao hé thong, hé diéu hanh s€ cap phat cho tién trinh
céc trang can thiét dé chira du cac phan doan cua tién trinh.

Co ché MMU

Pé hd tro ki thuat phan doan, can phai c6 mot bang phan doan, nhung gio diy mdi
phan doan can c6 mdt bang trang riéng biét.

Chuyén doi dia chi
MBbi dia chi logic 1a mét bo ba: <s, p, d>

= S6 hiéu phan doan s : st dung nhu chi myc dén phan tir twong Ung trong
bang phan doan.

= S6 hiéu trang p : str dung nhu chi muc dén phan tir twong tng trong bang
trang cua phéan doan.

= Pia chi twong d6i trong trang d : két hop voi dia chi bat dau cua trang dé tao
ra dia chi vat 1y ma trinh quan 1y bd nhé st dung.

N\

A 4

\ 4

Stack

A 4

A\ 4

Chuwon
trinltj; co% trinh chinh

A\ 4

A 4

A 4

Khéng gian dia chi Khong gian vat ly

Hinh 5.19. M6 hinh phan doan két hop phén trang

Tat ca cdc mé hinh té chire bg nhé 6 trén déu cé khuynh hwdng cdp phdt cho tién
trinh toan bo cdc trang yéu cau truoc khi that sy xiw ly. Vi bo nho vdt Iy co kich
thuoc rat gioi han, diéu nay ddan den hai diem bat tién sau:

»  Kich thudc tién trinh bi gio1 han boi kich thudc cua bo nho vt Iy.
= Kh6 c6 thé duy tri nhiéu tién trinh ciing liic trong bé nhé, va nhw vdy khé

ndng cao muc do da chuong cua hé thong.

5.6.5. B0 nh¢ 4o (virtual memory)

Giéi thigu
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Néu dit toan thé khong gian dia chi vao bo nhd vat 1y, thi kich thude cua chuong
trinh bi gii han béi kich thudc bd nhé vt 1y. Thuc té, trong nhiéu trudng hop, ching
ta khong can phai nap toan bd chuong trinh vao bo nhd vat 1y ciing mot lic, vi tai mdi
thoi diém chi c6 mot chi thi cia tién trinh dugc xir 1y. Vi du: cac chuong trinh déu c6
doan code xtr Iy 151, nhung doan code nay hau nhu rat it khi dwoc sir dung vi hiém khi
xay ra 161, trong trudng hop nay khong can thiét phai nap doan code xir 1y 13i tir dau.

Tir nhan xét trén, mot giai phap duoc dé xuét 1a cho phép thuc hién mot chuong
trinh chi duoc nap tirng phan vao bo nhd vat 1y. Y tudng chinh ciia giai phap nay 1a tai
moi thoi diém chi luu trit trong bd nhé vat 1y cac chi thi va dit liéu ciia chuong trinh can
thiét cho viéc thi hanh tai thoi diém do. Khi can dén cédc chi thi khéc, nhitng chi thi mai
s€ dugc nap vao bg nhd tai vi tri trude do bi chiém gilt boi cac chi thi nay khong con
can dén nira. V&i gidi phdp nay, mot chuong trinh c6 thé 16n hon kich thudc cua ving
nh& cap phéat cho né.

Mot cach thé hién y tudng cua giai phdp nay 1a ky thuat overlay. K¥ thuat overlay khong
doi héi bat ky su trg gitup dac bié¢t nao cia h¢ dieu hanh. Nhung trai lai 1ap trinh vién
phai biét cach 1ap trinh theo cau triic overlay va diéu nay doi hoi kha nhiéu cong strec.

Pé giai phéng 1ap trinh vién khoi cac suy tu vé gidi han ciia bd nhd, ma ciing khong
tang thém kho khan cho cong viéc 1ap trinh cia hg, nguoi ta nghi dén cic ky thuat ty
dong cho phép xir Iy mdt chuong trinh c6 kich thudc 16m chi véi mot vung nhé cé kich
thudc nho. Giai phap dugc tim thay véi khdi niém b nhd do (Virtual Memory).

Khai niém

B6 nhd 4o 1a mot k¥ thuat cho phép xir Iy mot tién trinh khong dugc nap toan bo
vao bg nh¢ vat 1y. B4 nhd 4o md hinh héa bo nhé nhu mét bang luu trit rat 16n va dong
nhat, tich bi¢t han khai niém khong gian dia chi va khong gian vat ly. Nguoi sir dung
chi nhin thay va lam vi¢c trong khong gian dia chi 4o, viéc chuyén doi sang khong gian
vat ly do h¢ diéu hanh thuc hi¢n véi sy trg gidp ctia cac co ché phan cing cu thé.
Théo luin

Can két hop k¥ thuat swapping dé chuyén cdc phan ciia chuong trinh vao ra giira
bd nhd chinh va by nh¢ phu khi can thiét.

Nho vige tach bi¢t bo nhéd do va bo nhd vat 1y, co thé t6 chitc mot bd nhé 4o ¢ kich
thudc 16n hon bd nhd vt ly.

B§ nhé 4o cho phép gidm nhe cong viéc cua 1ap trinh vién vi ho khdng can ban tam
dén gidi han cua vung nhd vat ly, cling nhu khong can t6 chirc chuong trinh theo cau
truc overlay.
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B6 nhé phu
N
N
s .| Bonhe [*
B6 nh& a0 > MMU > chinh

Hinh 5.20. M6 hinh b nhé do
Cai dat bo nhé do
B§ nhd 4o thuong dugc thyuc hién véi ki thuat phan trang theo yéu ciu (demand
paging). Ciing c6 thé sir dung k¥ thuat phan doan theo yéu cau (demand segmentation)

dé cai dit bd nhé ao. Tuy nhién, viéc cip phat va thay thé cac phan doan phirc tap hon
thao tac trén trang vi kich thudc khong bang nhau cua céc doan.

Phén trang theo yéu cau (demand paging)

Mot hé thdng phan trang theo yéu cau 1a hé thong sir dung k¥ thuat swapping. Mot
tién trinh duoc xem nhu mot tap cac trang, thuong trd trén bo nhé phu (thudng 12 dia).
Khi can xu 1y, tién trinh s& dugc nap vao bd nhd chinh. Nhung thay vi nap toan bo
chuong trinh, chi nhiing trang can thiét trong thoi diém hién tai méi duogc nap vao bg
nhé. Nhu vay, mot trang chi dugc nap vao bo nhé chinh khi ¢é yéu cau.

V&i md hinh nay, can cung cap mét co ché phan cting gitip phan biét cic trang &
trong bd nhé chinh va céc trang trén dia. Co thé sur dung lai bit valid-invalid nhung
v6i nglt nghia mai:

= valid: trang tuong trng 1a hop 1€ va dang ¢ trong bd nhé chinh.
* invalid: hodc trang bat hop 1€ (khong thudc vé khong gian dia chi cua tién
trinh) hoac trang hgp 1€ nhung dang dugc luu trén b nhé phu.

Mot phan tir trong bang trang mo ta cho mot trang khéng nim trong bd nhd chinh
s€ dugc danh dau invalid va chtra dia chi ctia trang trén bo nhd phu.
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Hinh 5.21. Bang trang ciia mét trwong hop phan trang theo yéu ciu
Co ché MMU

Co ché phan cimg hd tro k¥ thuat phan trang theo yéu cau 1a sy két hop cta co ché
ho tro k§ thuat phan trang va k¥ thuat swapping.

= Bang trang: ciu triic bang trang phai cho phép phan 4nh tinh trang ctia mot
trang 14 dang nam trong bd nhd chinh hay bd nhé phu.

* B0 nhd phu: bd nhd phy luu trit nhiing trang khong dugc nap vao b nhé
chinh. B§ nh¢é phu thuong dugce su dung 1a dia va 1a viung khong gian dia
diing dé luu trit tam cdc trang trong k¥ thuat swapping dugc goi 12 khong
gian swapping.

Léi trang
Truy xuat dén mot trang duge danh dau bat hop 1 s& 1am phét sinh mot 18i trang

(page fault). Khi do tim trong bang trang dé 1y cdc thong tin can thiét cho viéc chuyén
do6i dia chi, néu nhan thay trang dang duoc yéu cau truy xuat l1a bat hop 1€, co ché phan
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clng s& phat sinh mot ngit dé bdo cho hé diéu hanh. Hé diéu hanh s& xu 1y 13 trang nhu
sau:

1. Kiém tra truy xuat dén bo nhé c6 hop 16 hay khong?
Néu truy xuét bt hop 1€ thi két thic tién trinh. Nguoc lai thi dén budc 3.

Tim vi tri chira trang muon truy xuat trén dia.

=l

Tim mot khung trang tréng trong bd nhd chinh
a. Néu tim thiy: dén budc 5
b. Néu khong con khung trang tréng, chon mot khung trang “nan
nhan” va chuyén trang “nan nhan” ra bd nhé phu (luu ndi dung
ctia trang dang chiém gitt khung trang nay 1én dia), cip nhét bang
trang twong mg rdi dén budc 5.
5. Chuyén trang mudn truy xuét tr bo nhG phu vao bd nh¢ chinh: nap
trang can truy xuat vao khung trang trong da chon (hay vira méi lam
tréng), cap nhat ndi dung bang trang, bang khung trang twong tng.

6. Tii kich hoat tién trinh nguoi st dung.
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Thay thé trang

Khi x4y ra mot 18i trang, can phai mang trang vang mit vao bd nhd. Néu khong ¢
mdt khung trang ndo tréng, hé diéu hanh can thyc hién cong viéc thay thé trang — chon
mot trang dang nam trong bo nhd ma khong dugc sir dung tai thoi diém hién tai va
chuyén né ra khong gian swapping trén dia dé giai phéng mot khung trang danh chd
nap trang can truy xuat vao bo nho.

Nhu vay, néu khdng c6 khung trang trong thi mdi khi xay ra 15i trang can phai thuc
hién hai thao tdc chuyén trang: chuyén mét trang ra bo nhé phu va nap mét trang khac
va0 bd nhd chinh. C6 thé giam bét sb 1an chuyén trang bang cdch st dung thém mot bit
cap nhat (dirty bit). Bit nay duoc gan véi mdi trang dé phan 4nh tinh trang trang c6 bi
cap nhat hay khong. Gia tri cua bit dugc co ché phﬁn cung dat 1a 1 mdi 1an c¢6 mét tir
dugc ghi vao trang dé ghi nhin ndi dung trang c6 bi stra ddi. Khi can thay thé mot trang,
néu bit cap nhat c6 gid tri la 1 thi trang can duoc luu lai trén dia, nguoc lai thi khong
can luu trit trang tré lai dia.

Van dé chinh khi thay thé trang 1a chon lga mgt trang “nan nhan” dé Chuyén ra bo
nh¢é phu. C6 nhiéu thuat todn thay thé trang khac nhau, nhung tat ca cting chung mot
muc tiéu: chon trang “nan nhan” 14 trang ma sau khi thay thé s& xay ra it 18i trang nhat.
C6 thé danh gia hiéu qua ctia mot thuat todn bang cach xtr 1y trén mot chudi cac dia chi
can truy xuat va tinh todn s6 15i trang phat sinh.

Vi du: gia sir theo vét xir Iy ctia mot tién trinh va nhén thay tién trinh thyc hién
truy xuat cac dia chi theo tht tu sau:

0100, 0423, 0101, 0162, 0102, 0103, 0104, 0101, 0611, 0102, 0103, 0104, 0101,
0610, 0102, 0103, 0104, 0101, 0609, 0102, 0105

Néu c6 kich thudc ctia mot trang 1a 100 bytes, c6 thé viét lai chudi truy xuat trén
gian luge hon nhu sau:
1,4,1,6,1,6,1,6,1
Pé xac dinh s6 13i trang xay ra khi str dung mot thuat todn thay thé trang nao d6
trén mot chudi truy xuat cu thé, con can phai biét s6 lugng khung trang st dung trong
hé thong.

Pé minh hoa cic thuit todn thay thé trang s& trinh bay, chudi truy xuat dugc st
dung la:
7,0,1,2,0,3,0,4,2,3,0,3,2,1,2,0,1,7,0, 1
Thuat toan FIFO

Giai thuit: ghi nhan thoi diém mot trang dugc mang vao bo nhd chinh. Khi can
thay thé trang, trang & trong b nhé 1au nhat s€ dugc chon.

Vi du: st dung 3 khung trang, ban dau ca 3 déu trong
7 0 1 2 0 3 0 4 2 3 0 3 21 2 0 1 7 0 1
717171212224 ]14[4(0]/0]0]0|0]0]O0]|7]|7
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0/0(0}0 |3 (3322|2221 |1]1]1]1]0}]O
17141700103 |3(3[3|3[2|22]2]2]|1

* * * * * * * * * * * * * * *

Ghi chi: ky hiéu * : c6 16i trang

Thao ludn:

Pé dp dung thuat toan FIFO, thyc té khong nhat thiét phai ghi nhan thoi diém mdi
trang dugc nap vao bd nhd, ma chi can to chiic quan 1y cdc trang trong bd nhé trong
mot danh sach FIFO, khi d6 trang dau danh sich s& duoc chon dé thay thé.

Thuaét ton thay thé trang FIFO dé hiéu, d& cai dat. Tuy nhién khi thyc hién khong
phai lic ndo ciing c6 két qua tét: trang dugc chon dé thay thé 6 thé 1a trang chira nhiéu
dit liéu can thiét, thuong xuyén dugc str dung nén dugc nap som. Do vay, khi di chuyén
ra bd nhé phu s& nhanh chéng gay ra 16i trang.

S6 lugng 16i trang xay ra sé ting 1én khi s6 luong khung trang str dung tang. Hién
tuong nay goi la nghich 1y Belady.

Thudt todn t6i uu

Giai thuat: thay thé trang sé& lau duoc st dung nhat trong tuwong lai.

Vi du: st dung 3 khung trang, khoi ddu déu tréng:
7 0 1.2 0 3 0 4 2 3 0 3 2 1 2 0 1 7

0 1
T17 7121222122222 2(2(2|2]|2(7]7]|7
0/0/{0(]0]0({0|4(4/4/0/0/0/010|/0]0]0]0]0
{11 (3/3{3/3[(3[3|3(3]1|111]1]1]1
f N S * *
* *

Thao ludn: thuat toan ndy dam bao s6 lugng 15i trang phét sinh 12 thap nhat, né
cling khong génh chiu nghich 1y Belady. Tuy nhién, day la mot thuat todn khong kha
thi trong thuc té, vi khong thé biét trude chudi truy xuit cia tién trinh.

Thudt todn LRU (Least-Recently-Used)

Giai thuat: vi mdi trang, ghi nhan thoi diém cudi cung trang dugc truy cap, trang
dugc chon dé thay thé s& 1a trang 1au nhét chua dugc truy xuét.
Vi du: st dung 3 khung trang, khoi ddu déu tréng:
7 6 1.2 0 3 0 4 2 3 0 3 2 1 2 0 1 7
0 1
TV71712(212[2|4[4[(4,0{0(0| 1|11 ]T1T[1]1]]1

0/0/0{0(0]0]O0|0O|3]3|3[3[3(3[]0/0]0]0|0
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* * * * * * * & &
* * *

Thao ludn:

Thuét todn FIFO st dung thot diém nap dé chon trang thay thé, thuét todn t6i vu lai
diing thoi diém trang s& duogc sir dung. Vi thoi diém nay khong thé xac dinh trude nén
thuat toan LRU phai dung thoi diém cudi cung trang duoc truy xuat — dung qud khir gan
dé dy doan tuong lai.

Thuét toan nay doi hoi phai dugc co ché phan cing hd trg dé xac dinh mot thir ti
cho céc trang theo thoi diém truy xuét cudi ciing. C6 thé cai dit theo mot trong hai céch:
1. St dung bd dém

= Thém vao cau triic cia mdi phan tir trong bang trang mot truong ghi nhan
thoi diém truy xuat mdi nhat, va thém vao ciu triic cia CPU mot bo dém.

= MSJi lan c6 su truy Xuét bd nhd, gid tri cuia counter tang lén 1.

=  MBJi lan thue hién truy xuat dén mot trang, gid tri cua counter dugc ghi nhén
vao trudng thoi diém truy xuat méi nhét cia phan tir twong Ung véi bang
trang trong bang trang.

= Thay thé trang c6 gid tri trudng thoi diém truy xuat méi nhat 13 nho nhat.

2. Su dung Stack

* TG6 chiic mot stack luu trit cac s hi€u trang.

= MBOi khi thuc hién mét truy xuit dén mét trang, s hiéu cua trang s& duoc
x6a khoi vi tri hién hanh trong stack va dua Ién dau stack.

= Trang ¢ dinh stack 13 trang dugc truy xuét gin nhit va trang & day stack 1a
trang lau nhat chua duoc st dung.

5.6.6. Cap phat khung va thay thé trang

V6i mdi tién trinh, can phai cip phat mot sb lugng khung trang tdi thiéu nao dé dé
tién trinh c6 thé hoat dong. S6 khung trang to6i thiéu nay dugc quy dinh bdi kién tric
cua may tinh.

Vi dy: v6i may IBM 370, dé 1énh MOVE c6 thé thuc hién thi ti thiéu phai c6 2
trang: mot trang ngudn (from), mot trang dich (to). Khi mot 16i trang xay ra trudc khi
chi thi hién hanh hoan tt, chi thi d6 can duoc tai khoi dong, lac d6 can phai cé du cac
khung trang dé nap tat ca cdc trang ma mot chi thi can st dung.

S6 khung trang téi thiéu dugc quy dinh boi kién tric may tinh, trong khi s6 khung
trang t61 da dugc xac dinh boi dung lugng bd nhd vat ly c6 thé sir dung.

Cip phat s6 khung trang
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C6 ba céch cap phit sb lugng khung trang 1a:
= Cép phét ngang bang (Equal Allocation)
= Cép phit theo ty 1¢ kich thu6c (Proportional Allocation)
= Cép phat theo d6 uu tién (Priority Allocation)

a) Cdp phdt ngang bang

Néu c6 m khung trang va n tién trinh, mdi tién trinh dugc cAp m/n khung trang.
Phuong phap nay don gian nhung khong hiéu qua.

b) Cap phdt theo ty 1é kich thuéc

Tuy vao kich thudc cia tién trinh dé cdp phat s6 khung trang. Goi:
si 14 kich thudc cia tién trinh pi
S =Y s;1a tong kich thudc cia tat ca tién trinh m
1a s6 lugng khung trang c6 thé sir dung

Khi d6, tién trinh pi s& duoc cip phat ai khung trang. Véi:

Si

a=—Xm
S

Vi du: ¢6 2 tién trinh, tién trinh 1 ¢6 kich thudce 10K, tién trinh 2 12 127K, hé thong
c6 62 khung trang trong. Khi d6, c6 thé cap cho cdc tién trinh la:

- Tién trinh 1: 10/137 x 62 ~ 4 khung
- Tién trinh 2: 127/137 x 62 ~ 57 khung
c) Cap phdt theo d3 wu tién

S6 lwong khung trang cap cho tién trinh phu thudc vao do uu tién cia tién trinh.
Tién trinh ¢6 dJ wu tién cao s€ dugc cap nhiéu khung hon dé tang toc do thuc hién.

Thay thé trang
C6 hai cach dé thay thé trang:
» Thay thé toan cuc (Global Replacement)
* Thay thé cuc bo (Local Replacement)
a) Thay thé toan cuc

Chon trang “nan nhan” tir tip tat ca cic khung trang trong hé thong, khung trang
doé co thé dang dugc cap phat cho mot tién trinh khéc.

Vi du: ¢6 thé chon trang cua tién trinh c6 do wu tién théip hon lam trang nan nhan.
Thuat todn thay thé toan cuc cho phép hé théng c6 nhiéu kha niang lya chon hon, s6

khung trang cip cho mot tién trinh c6 thé thay d6i, nhung céc tién trinh khong thé kiém
soat dugc ty 1& phit sinh 15i trang ctia minh.
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b) Thay thé cuc bé

Chi chon trang thay thé trong tap cac khung trang duogc cip cho tién trinh phét sinh

16i trang, khi d6 so khung trang cap cho mot tién trinh s& khong thay doi.
Tri tré hé thong (Thrashing)

Khi tién trinh khong c6 di cac khung trang dé chira nhitng trang can thiét cho viéc
xtr 1y, n6 s& thuong xuyén phat sinh céc 15i trang. Vi thé phai dung dén rat nhiéu thoi
gian st dung CPU dé thyc hién thay thé trang. H¢ di€u hanh thay hi¢u qua sir dung
CPU thap sé& ting muc do da chuong dan dén tri tré toan bd hé thong.

Dé ngin can tinh trang tri tré niy xdy ra, can phai cap cho tién trinh du céc khung
trang can thiét dé hoat dong. Van dé 1a 1am sao biét dugc mdi tién trinh can bao nhiéu
trang?

a) Mo hinh tdp lam viéc (Working-Set Model)

Tap lam viéc cua tién trinh tai thoi diém t 12 tip cac trang duoc tién trinh truy xudt
dén trong A lan truy cdp cudi cung tinh tai thoi diém t

page reference table
...2615777751623412344434344413234443444...

WS(t,) = {1,2,5,6,7} WS(t,) = {3,4}

Hinh 5.23. M6 hinh tap lam viéc
Goi:
WSSI(A, t) 1a s6 phan tir ctia tap working-set clia tién trinh Pi tai thoi diém t
m 12 s6 khung trang tréng

YWSSi 1a téng s6 khung trang yéu ciu cho toan hé thong
Hé diéu hanh gidm sat working-set ciia mdi tién trinh Pi va tai thoi diém t s& cap
phét cho tién trinh Pi s khung trang bang v&i so phan tir trong tap lam viéc
(WSSi)(A, t-1)

Néu téng s6 khung trang yéu cau cta cdc tién trinh trong hé théng vuot qud céc
khung trang c6 thé st dung (D>m), thi s& xay ra tinh trang hé théng tri tré. Khi do hé
diéu hanh chon mot tién trinh dé tam dirng, giai phéng cic khung trang ctia tién trinh da
chon dé céc tién trinh khac c6 dil khung trang hoan tat cong viéc.

b) Cdu triic chirong trinh

S6 16i trang c6 khi phu thudc vao ngdn ngit 1ap trinh, nén khi 1ap trinh ta can chi y
dé chuong trinh c6 thé thyc hién nhanh hon.
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Vi du: xét chuong trinh sau  int

a[128][128];  for (1=0; 1<128;

1++) for (j=0; j<128;

J++) a[i][j]1=0;

Gia str trang c6 kich thude 128 byte va tién trinh duoc cap 2 khung trang: khung
trang thir nhat chtra m3 tién trinh, khung trang con lai dugc khoi dong ¢ trang théi trong.
trong Pascal, C thi mang luu theo hang, mdi hang chiém 1 trang bd nhd nén tong s6 16i

trang phét sinh 1a 128. Nhung trong Fortran thi mang luu theo cot, do d6 s6 13i trang s&
la 128 x 128 = 16384 .

TOM TAT CHUONG
= Tién trinh 12 mot chuong trinh dang hoat dong.
= Pésu dung hiéu qua CPU, su da chuong can dugc dua vao hé théng.

Su da chuwong dugc to chirc bang cach luu trit nhiéu tién trinh trong bd nhd tai
mat thoi diém va diéu phoi CPU qua lai gitra c4c tién trinh trong hé thong.

= Trong sudt chu trinh séng, tién trinh chuyén d6i qua lai giita cdc trang thai
ready, running va blocked.

= MO hinh da thread cho phép mdi tién trinh c6 thé tién hanh nhiéu dong xtr
ly dong thoi trong cling mot khong gian dia chi nham thyc hién tic vy hiéu
qua hon trong mot s6 truong hop.

= B§ diéu phdi (scheduler) ctia hé diéu hanh chiju trach nhiém dp dung mot
giai thuat diéu phdi thich hop dé chon tién trinh thich hop duoc sir dung
CPU, va bo phan phdi (dispatcher) s& chuyén giao CPU cho tién trinh nay.

= (Cic giai thuat diéu phdi thong dung: FIFO, Round Robin, d6 wu tién, SJF,
da cap do.

= Céc giai phap déng bd héa do 1ap trinh vién xdy dung khong dugc ua
chudng vi phai tiéu thu CPU trong thdi gian chd vao mién tranh chip (“busy
waiting”’) va khé mé rong. Thay vao do, 1ap trinh vién c6 thé st dung céc
co ché dong bo do hé diéu hanh hay trinh bién dich trg gitip nhu semaphore,
monitor, trao ddi thong diép.

= Tic nghén la tinh trang xay ra trong mot tip cic tién trinh néu cé hai hay
nhiéu hon céc tién trinh cho doi vo han mot su kién chi c¢6 thé duoc phat
sinh bai mot tién trinh ciing dang cho khdc trong tap céc tién trinh nay.

= (6 3 hudng tiép can chinh trong xir 1y tac nghén: o Phong tranh tic nghén:
tuan thu mot vai nghi thirc bao dam hé théng khéng bao gio 1am vao trang

thai tac nghén. o Phat hién tac nghén: khi c6 tac nghén xay ra, phat hién cic
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tién trinh lién quan va tim céch phuc hdi. o Bé qua tic nghén: xem nhu hé
thong khong bao gir 1am vao trang théi tic nghén.
BAI TAP

1) Nhiéu hé diéu hanh khéng cho phép xtr Iy dong hanh. Thao luan vé cdc phirc
tap phat sinh khi hé diéu hanh cho phép da chuong?

2) Xét tap cdc tién trinh sau (v6i thoi gian yéu cau CPU va do wu tién kém theo):

Tién trinh ﬁ:m diém  vao EIII)OU’I glan Do wu tién
P1 0 10 3
P2 1 1 1
P3 2 2 3
P4 3 1 4
P5 4 5 2

a. Cho biét két qua diéu phéi hoat dong cua cic tién trinh trén theo thuat
toan FIFO; SJF; diéu phdi theo dd wu tién (1 > 2 >3 >...) preemptive va
non-preemptive; Round Robin véi Quantum=2.

b. Cho biét thoi gian luu lai trong hé théng (Turn arround time) cua tung
tién trinh trong timg thuat toan diéu phdi ¢ ciu a.

c. Cho biét thoi gian cho trong hé théng (waiting time) clia timg tién trinh
trong ting thudt toan diéu phéi ¢ cu a.

d. Thuat toan diéu phdi nao trong cic thuat toan & ciu a cho thoi gian cho
1a cuc tiéu?

3) Phan biét sy khac nhau trong cach tiép can dé uu tién cho tién trinh ngan trong
cac thuat toan diéu phdi sau:

a. FIFO

b. Round Robin

c. Diéu phdi voi do wu tién da cip.

4) Cho biét hai vu diém chinh ciia mé hinh da tiéu trinh so véi da tién trinh. M6 ta
mdt ing dung thich hop véi mé hinh da tiéu trinh va mot ing dung khic khong
thich hop.

5) MO ta céc xt 1y hé diéu hanh phai thuc hién khi chuyén d6i ngit canh giira: a.

Cac tién trinh
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b. Céc tiéu trinh

6) Xac dinh thoi lugng quantum g 1a mdt nhiém vy khé khan. Gia st chi phi trung
binh cho mot 1an chuyén ddi ngit canh 1a s, va thoi gian trung binh mot tién
trinh huéng nhap xuat sir dung CPU trudc khi phét sinh mot yéu cau nhap xuat
1at (t>>s). Thao ludn cac tac dong dén su thuc hién cua hé théng khi chon lya
q theo cic quy tic sau:

a. qbétdinh

s

q 16n hon 0 mot it.
q=s
s<q<t

e o

e. q=t
f. q>t
7) Gia str mot hé diéu hanh 4p dung giai thuat diéu phéi multilevel feedback véi 5
mirc wu tién (giam dan). Thoi luong quantum danh cho hang doi cép 112 0.5s.
M&i hang doi cap thap hon s& c6 thoi luong quantum dai gip d6i hang doi véi
mirc uu tién cao hon nd. Mot tién trinh khi vao hé thong sé dugc dua vao hang
doi mirc cao nhét, va chuyén dan xudng cac hang doi bén duéi sau mdi luot sir
dung CPU. Mt tién trinh chi ¢6 thé bi thu hdi CPU khi da sir dung hét thoi
lugng quantum danh cho né. H¢ théng c6 thé thuc hién céc tdc vu xu ly theo 16
hoic twong tac va mdi tdc vu lai c6 thé hudng xir 1y hodc hudng nhap xuit.
a. Giai thich tai sao hé thong nay hoat dong khong hiéu qua?
b.  Can phai thay d6i (ti thiéu) nhu thé ndo dé hé thong diéu phdi céc
tdc vu voi nhitng ban chat khdc biét nhu thé t6t hon?
8) Xét hai tién trinh xr Iy doan chuong trinh sau:
process P1 {Al ; A2}
process P2 {B1 ; B2}
Déng bo héa hoat dong cua hai tién trinh nay sao cho ca Al va Bl déu hoan tat
trudc khi A2 hay B2 bat dau.
9) Cho cdc tién trinh xir Iy doan chuong trinh sau:
process P1 {for (i=1; i<=100; i++) Ai;}
process P2 {for (j=1; j<=100; j++) Bj;}

Pong bo héa hoat dong cua hai tién trinh nay sao cho ca véi k bat ky
(2<=k<=100), Ak chi c6 thé bat dau khi B(k-1) da két thiic, va Bk chi c6 thé bat
dau khi A(k-1) da két thic.

10)Xét trang thdi hé thong:
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Max Allocation Available
R1 R2 R3 R1 R2 R3 R1 R2 R3
P1 3 2 2 1 1 0
P2 7 1 3 2 1 1
4 1 2
P3 4 1 4 2 1 1
P4 5 2 2 0 0 2

Néu tién trinh P2 yéu cau 4 cho R1, 1 cho R3. Hiy cho biét yéu cau nay c6 thé
dap ing ma bao dam khong xay ra tinh trang deadlock hay khong?
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