Chwong I
TONG QUAN VE HBH




NOI DUNG:

Khai niém vé HPbH

Phan Loai HPH

Gidi thiéu vé cau truc ctia HBH

Tim hiéu vé lich st phat trién cia HBH
Gidi thiéu mot sé HDH phd bién hién nay

aOr ON -




1.1 KHAI NIEM VE HBH

Hé diéu hanh 1a mdt chwong trinh hay mot hé
chwong trinh phan mém may tinh, hoat déng
& 1&p trung gian gitra ngudi st dung va phan
ctrng may tinh

Muc tiéu ciia HPH la cung cap mdi trudng dé
nguoi st dung:

o Thuwce thi dé dang cac chwong trinh

0 Str dung may tinh tré nén dé dang, khai thac
phan cirng may tinh mét cach hiéu qua



1.1 KHAI NiEM VE HDH(tt)

HDH 1a mét bd phan quan trong clia hé thdng

may tinh. Mot hé thdng may tinh bao goém 4

phan:

o Phan cing: CPU; Bo nhé; Cac thiét bi xuat/nhap

o Cac chwong trinh rng dung

o Hé diéu hanh

o Doi twong st dung: Ngwori, thiét bi hodc may tinh
khac



4 Thanh phan cta hé thong may tinh



1.2 PHAN LOAI HBH

hong st ly theo 16 don gian
nong st ly theo 16 da chwong
hong chia sé thdi gian

ndng song song

hong phan tan

nong x ly thdi gia thue



HE THONG XU LY THEO LO BON GiAN

Cac tac vu dwoc duwa vao hang dot

t

Thwe hién cac tac vu lan luwot theo nhirng chi
ni da dwoc xac dinh trwedc

"ac vu tiép theo tw dong dwoc thire hien khi

tac vu trwdre két thac 1 cach tw ddng
Co bb glam sat thwo’ng trwec dé giam sat viéc

t

hwe hién cla céac tac vu trong hé thong

—» Processor roi vao trang thai chd khi hé thong

t

ruy xuat thiét bj vao ra



HE THONG XU LY THEO LO BPA CHUONG

Thuc hién dwoc nhiéu tac vu dong thoi

HPH nap 1 phan code va data cla tac vu vao
bdé Nnh&

Khi ¢6 tac vu dang st dung Processor thurc
hién truy xuat thiét bi vao ra thi Processor sé
dwoc chuyén thwe hién tac vu khac

Can c6 co ché 1ap lich cho Processor



HE THONG CHIA SE THO'l GIAN

C4c tac vu, tién trinh dwoc st dung
Processor luan phién nhau theo lich phan
chia thoi gian str dung Processor da duworc
|ap (t rat nho)

Cung cap cho mdi nguwdi st dung 1 phén
nho trong may tinh chia sé ->Ngu¢i sir dung
co the yeu cau may tinh thwec hién ddng thoi
nhiéu cdng viéc

C6 co ché quan trj vao bao vé bd nhd, st
dung bd nhé ao



HE THONG SONG SONG

C6 nhiéu Processor trong ciing mot hé thong

may tinh

Céac Processor cuing chia sé dwong truyéen

di lieu, dong ho xung, bo nhé va cac thiét bi

ngoai vi

Co 2 loai HPH da Processor:

o Pa xt ly doi xtrng (Symmetric multiprocessing-
SMP)

o Pa x® ly bat doi xtirng (Asymmetric
multiprocessing-ASMP)
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HE THONG SONG SONG(it)

o Pa xtr ly doi xieng:
M6i Processor chay doc lap trén mét ban sao HPH nhw
nhau
Cho phép nhiéu tien trinh chay dong thoi trén mot hé
thong

o Pa x ly bat doi xieng:
M6i Processor dwoc giao mot nhiém vu riéng biét

Co6 mdt hoac 2 Processor chu lam nhiém vu 1ap lich, xac
dinh c6ng viéc cho cac Processor thanh vién
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HE THONG PHAN TAN

Phan tan sw tinh toan trén cac bd xw ly vat ly
Moi b xt Iy cé bd nhé cuc bd riéng

Cac bd xtr ly thong tin v&i nhau thong qua
cac dwong truyén thong toc do cao

C6 2 dang hé thong: Client/Server va Peer-
to-Peer
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HE THONG X\ LY THOI GIAN THUC

C6 kha nang cho két qua tire thdi, chinh xac
sau moi tac vu

Tac vu can thuc hién khéng dwa vao hang
doi ma s ly tire thoi va trd lai ngay két qua
chinh xac trong khoang th&i gian bi thuc ép
nhanh nhat
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1.3 CAU TRUC CUA HPH

1.3.1 CAC THANH PHAN CUA HPH
Quan ly tién trinh
Quan ly bé nh& chinh
Quan ly xuat/nhap
Quan ly bd nhé& phu
Quan ly tap tin
Thong dich Iénh
Bao vé hé thong
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NHIEM VU CUA THANH PHAN QUAN
LY TIEN TRINH

o Tao 1ap va hay ba tién trinh

o Tam dirng va kich hoat lai tién trinh da bi tam
dwng

o Tao co ché théng tin lién lac gitra cac tién trinh

o Tao co ché déng bd hda gitra cac tién trinh
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NHIEM VU CUA THANH PHAN QuAN LY BO
NHO CHINH

Cap phat, thu héi ving nh&
Ghi nhan trang thai bo nh& chinh
Bao vé bd nh

Quyét dinh tién trinh nao dwoc nap vao bd
nho&
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NHIEM VU CUA THANH PHAN QUAN LY
XUAT/NHAP

Lam cho cac thao tac trao doi thdng tin trén
cac thiét bj nhap/xuat dwoc trong sudt voi
nguoi st dung

Mét hé thdng nhap/xuat bao gém:

o Hé thong buffer caching.

o B6 giao tiép diéu khién thiét bi.

o Bo diéu khién cho céac thiét bi dac thu.
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NHIEM VU CUA THANH PHAN QUAN LY BO
NHO PHU

Quan ly khéng gian trong trén dia
Dinh vi lwu trlr théng tin trén dia

Lap lich cho van dé ghi/doc thong tin trén dia
cua dau tw

18



NHIEM VU CUA THANH PHAN QuAN LY TAP
TIN

Tao/xo6a tap tin, thw muc
Bao vé tap tin khi co truy xuat déng thoi

Cung cap cac thao tac xi ly va bao vé tap
tin, thw muc

Tao co ché truy xuat tap tin théng qua tén tap
tin,...
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NHIEM VU CUA THANH PHAN THONG DICH
LENH

Pong vai trd giao tiép gitva HDH va ngudi siv
dung

Mét s6 HDH thanh phan nay nam trong nhan
clda nd, mot s6 HPH khac thiét ké dwéi dang
1 chwong trinh dac biét
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NHIEM VU CUA THANH PHAN BAO VE HE
THONG

Kiém soat qua trinh truy xuat cia chwong
trinh, tién trinh, hoac nguwoi str dung voi tai
nguyén cua hé thong
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1.3.2 CAU TRUC CUA HPH

a. HE THONG PON KHOI:
La mot tdp hop cac thd tuc, madi tha tuc co
thé goi thwe hién mot tha tuc khac bat ky luc
nao can thiét
MS-DOS la m6t hé diéu hanh coé cau trac
don gian, né cung cap nhirng chirc nang Ion
nhat cho hé thong toi thiéu
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1.3.2 CAU TRUC CUA HDPH(tt)

b. HE THONG PHAN LOP:
Hé thdng dwoc chia thanh mét sb 16p
Moi lop dwoc xay dwng dwa trén mot 1&p bén
dudi
L&p dwdi cung la phan cieng, 1&p trén cung 1a
giao dién v&i ngudi st dung
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Hé thdng phan I&p cla UNIX
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1.3.2 CAU TRUC CUA HDPH(tt)

c. MAY AO (Virtual Machine)
La ban sao chinh xac cac dac tinh phan cirng
cla may tinh thwc. Pwoc cung cap phan
cirng va kernel cua HBH nhw may that
Tai nguyén may tinh vat ly dwoc chia sé dé
tao ra cac may ao
M®éi tién trinh dwoc thwe hién trén mot may
ao doéc lap
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1.3.2 CAU TRUC CUA HDPH(tt)

d. MO HINH Client/Server:

M®& hinh nay céc tién trinh dwoc chia thanh
2 loai

Q Tlen trinh Client; La cac tién trinh bén ngoai hay
tién trinh cda chwong trinh ngudi st dung

o Tién trinh Server: La cac tién trinh ctia HBH

Khi can thwc hién 1 chire nang cua hé
thong tién trinh client glri yéu cau den tién
trinh server twong ng, tién trinh server xu
ly va tra vé cho client
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1.4 LICH SU PHAT TRIEN CUA HPH

1. Thé hé 1(1945-1955)
May tinh dung 6ng chan khdng ra doi
Van hanh may tinh can 1 nhém ngudi: Thiét
ké, xay dwng chuong trinh, thao tac, quan
V...

Chwa c6 khai niém vé ngén nglr 1ap trinh va
HDH
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1.4 LICH SU PHAT TRIEN CUA HBH(it)

2. Thé hé 2(1955-1965)
May tinh diing ban dan ra do
BG phan str dung may tinh dwgc phan chia ro rang:

nguo thiét k&, nguoi xay dwng, ngudi 1ap trinh,
nguwoi van hanh

Ngoén ngl Assembly va Foxtran ra do

Chuong trinh duoc viét trén phiéu duc I‘cx>

Hé thong xwr ly theo 16 ra d&i, cac yéu cau thwe hién
duwoc lwu trén bang tw, hé thong doc va thi hanh lan
wo'C

He thong x& ly theo 16 hoat ddng dwdi sw diéu khién
cda 1 chuwong trinh dac biét
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1.4 LICH SU PHAT TRIEN CUA HBH(it)

3. Thé hé 3(1965-1980)
May tinh dwoc st dung réng rai
Ra q&yi may tinh IBM 360 st dung mach IC
Thiét bi ngoai vi ding cho may tinh xuat hién ngay
cang nhiéu ‘
Céc thao tac diéu khién may tinh ngay cang phirc
tap
HDH ra doi nham dleu phdi, kiém soat hoat ddng
cua hé thdng va giadi quyét cac yéu cau tranh chap
thiét bi
Bat dau co khai niém da chwong, chia sé thdi gian
thwe va ky thuat spool
Xuat hién HPH Multics va Unix
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1.4 LICH SU PHAT TRIEN CUA HBH(it)

4. Thé hé 4(1980->)

May tinh ca nhan ra doi
HDH MS-DOS ra di gan lién véi may tinh
BM PC
Ra doi va phat trién nhieu HDH gan lién voi
si phat trién cua phan clirng may tinh
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BAI TAP

1. H& diéu hanh la :

a. Mot chwong trinh

b. M6t chwong trinh hay hé chwong trinh
c. M6t thiét bi

d. ROM-BIOS
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2. Mot hé diéu hanh bao gom:

a. Hé thong quan ly tap tin, thiét bj 110
b. H& thong quan ly tién trinh, bd nh&
c.avab

33



CHU’O’NG 1k
QUAN LY TIEN TRINH




1. TONG QUAN VE TiEN TRINH




1.1 Tién trinh(process)?

ién trinh 1& mot chwong trinh dang dworc
thwe thi, dwoc s& hiru 1 con tré Iénh, tap cac
thanh ghi va céac bién

Pé hoan thanh tac vu clia minh, mét tién
trinh c6 thé can dén mot sé tai nguyén nhu
CPU, bd nh& chinh, cac tap tin va thiét bi
nhap/xuat.




1.1 Tién trinh(process)?(tt)

Tién trinh bao gom 3 thanh phan: Code,
Data, Stack

n Code: Thanh phan cau lénh thuc hién

o Data: Thanh phan di liéu

o Stack: Thanh phan lwu théng tin tam thoi

Cac cau Iénh trong code chi dung data va
stack riéng cia minh ngoai trtir cac vung
dung chung

Tién trinh dwoc hé thdng phan biét bang sé
hi€u pid (proccess indentification)



1.2 Céc trang thai cua tién trinh

Trang thai cta tién trinh tai méi thoi diém

dwoc xac dinh bé&i hoat déng hién thdi cua

no:

o New: tién trinh dwoc tao lap

o Ready: tién trinh da san sang, dang ché cap CPU

o Running: tién trinh dang dwoc xt ly

o Waiting: tién trinh tam dirng va ché vi thiéu tai
nguyén hay cho 1 sw kién nao do

o Halt: Tién trinh hoan tat



'Mb ta chuyén trang thai caa tién trinh

(%)

e

(6)| (4)

e




1.2 Céc trang thai cla tién trinh(tt)

Tai mot thdi diém chi co 1 tién trinh & trang
thai Running trén 1 bd x& ly bat ky va co thé
cé nhiéu tién trinh & trang thai Ready va
Waiting



1.3 Ché dé xt ly cla tién trinh

Tién trinh cta HBH can duoc bao vé khai sy
xam pham cua tién trinh khac

Ché do xtr ly dwoc chia thanh 2 ché dd nho
sw hd tro cla phan cleng: Pac quyén va
khdng dac quyén

Tién trinh cia HPH hoat ddng trong ché dé
dac quyén va cia ngwdi st dung hoat ddng
trong ché do khéng dac quyén



1.3 Ché dd xt¥ ly cdia tién trinh(tt)

= Tap lénh cua CPU duwoc chia thanh 2 tap

oS Ché dé dac quyén




1.4 Cac thao tac diéu khén tién trinh

a. Khéi tao tién trinh
HDH gan PID va dwa vao danh sach quan ly cua
hé thdng
Céap phat khéng gian bd nhé
Khéi tao céc thong tin can thiét cho khoi dieu
khién tién trinh: Céac PID cua p cha (néu co),
théng tin trang thai, dé wu tién, nglr canh cua
processor
Cung cap day da céc tai nguyén (trlr processor)
Pua tién trinh vao danh sach p nao do: ready
list, suspend list, waiting list



1.4. Cac thao tac diéu khén tién trinh

b. Két thuc tién trinh HDH thwc hién cac thao
tac:

Thu hoi tai nguyén da cap phat cho p

Loai bé tién trinh ra khéi danh sach quan ly
cua hé thong

Huy bd khdi diéu khién p



1.4. Cac thao tac diéu khén tién trinh

c. Thay dbi trang thai cia p HPH thwc hién:
Lwu nglr canh cua processor

Cap nhat PCB (process control block) cta tién trinh
sao cho phu hop vdi trang thai cua p

Di chuyén PCB cla p dén 1 hang doi thich hop
Chon tién trinh khac dé cho phép noé thuc hién
Céap nhat PCB cua p vira thuwe hién

Cap nhat thong tin lién quan dén quan ly bd nho
Khéi phuc lai nglr canh cua processor



1.5 Khdi diéu khién tién trinh(process
control block -PCB).

Quan ly moi hoat ddng cla tién trinh
Cau truc div liéu caa khoi diéu khién bao
gom:

o Pinh danh tién trinh

o Trang thai cua tién trinh

o Ngir canh cua tién trinh

o Thoéng tin giao tiép

o Thoéng tin thong ké



Pinh danh ttrinh +—

pid

status

Trang thai ttrinh {

Waiting/waiting list

/

CPU-state-rec

Processor

Ngi¥ canh cla ttrinh<

Main store

Resource

.| Created recource_|

Parent

Thong tin giao tiép <

Progency _|

-

Priority

CPU time

Thong tin thong ké {




1.6 Tiéu trinh(thread)

Théng thwérng méi tién trinh c¢6 1 khéng gian dia chi
va 1 dong xu ly

Mong mudn c6 nhiéu dong x& ly cung chia sé 1
khong gian dia chi va cac dong xt ly hoat dong
song song nhuw cac tién trinh doc lap

Xuat hién HPH cé co ché thwe thi mai goi la tiéu
trinh

Nhw vay, tiéu trinh 1a:
1 don vi x&r ly co ban
S& hiru 1 con tré 1énh, tap cac thanh ghi, 1 vung nhé stack
riéng
C6 cac trang thai nhw tién trinh that.



2. TAIl NGUYEN GANG
VA DOAN GANG




2.1 Tai nguyén gang(Critical Resource)

Tai nguyén gang?

o Nhiing tai nguyén dwoc HPH chia sé cho nhiéu
tien trinh hoat dong dong thoi dung chung ma co
nguy co tranh chap gilra cac tién trinh nay khi s
dung chung

Tai nguyén gang co thé 1a tai nguyén phan

crng hodc phan mém, co thé 1a tai nguyén

phan chia dwgc hoac khéng phan chia dwoc



2.1 Tai nguyén gang(Critical Resource)

Vi du: bai todn rut tién ngan hang ti tai
khoan dung chung
If (tai khodn — tién rut >=0)
tai khoan:=tai khoan — tién rut
Else
Thoéng bao 16i
endif



2.2 Doan gang(Critical Section)

Cac doan code trong cac chwong trinh dung
dé truy cap dén tai nguyén gang dwoc goi la
doan gang

Pé han ché 16i co thé xay ra do s dung tai
nguyén gang, tai 1 thoi diém HDH chi cho 1
tién trinh nam trong doan gang

HDH c6 co ché diéu dd tién trinh qua doan
gang



2.3 Yéu cau cla cong tac dieu do
tieén trinh qua doan gang

Tai 1 thoi diém chi cho phép 1 tién trinh nam
trong doan gang cac tién trinh khac c6 nhu
cau vao doan gang phai cho

Tién trinh cho ngoai doan gang knong dwoc
ngan can cac tién trinh khac vao doan gang

Khéng cd tién trinh nao phai chd 1au dé dwoc
vao doan gang

banh thirc cac tién trinh trong hang doi dé
tao diéu kién cho nd vao doan gang khi tai
nguyén gang dwoc giai phéng



2.4 Piéu dd tién trinh qua doan gang

a. Giai phap phan cing
Dung cap chi thi STI(setting interrupt) va CLI (clean
interrupt)

Vi du:
Procedure P(i: integer)
begin
repeat
CLI;
<doan gang cua p>;
STI;
<Doan khong gang>;
until .F.

end:;



Dung chi thi TSL(Test and set)

Function TestAnhSetLock(Var icinteger):boolean
Begin
iIf i=0 then
begin
1:=1;
TestAnhSetLock:=true
end;
else
TestAnhSetLock:=false
End;



Procedure P(lock: integer);
begin
repeat
while (TestAnhSetLock(lock)) do;
<doan gang cua p>;
lock:=0
<Doan khéng gang>;
until .F.
end;



b. Giai phap dung bién khoa
Dung bién khoa chung
Procedure P(lock: integer);
begin
repeat
while lock=1 do;
Lock=1
<doan gang cua p>;
lock:=0

<Doan khong gang>;

until .F.
end:;



Dung bién khoa riéng
Var lock1, lock2: byte;

begin
lock1:=0; lock2:=1
p1: repeat
while  lock2=1 do;
Lock1:=1
<doan gang cua p>;
lock1:=0
<boan khdng gang>;
until .F.
p2: repeat
while  lock1=1 do;
Lock2:=1
<doan gang cua p>;
lock2:=0
<boan khdng gang>;
until .F.

end



C. Giai phap dwoc ho trg bdi HDH va ngdn ngir lap
trinh

Dung Semaphore(den bao)

Q

Semaphore S 1a 1 bién nguyén, kh&i gan bang 1 gia tri
khéng am, la kha nang phuc vu cua tai nguyén gang twong
rng voi no

Ung véi S ¢é 1 hang doi F(s) lwu cac tién trinh dang cho
trén S

Thao tac Down giam S 1 don vi, Up tang S 1 don vi

M@i tién trinh trwde khi vao doan gang can goi Down dé
gidm S va kiém tra néu S>=0 thi dwoc vao doan gang
M@i tién trinh khi ra khdi doan gang phai goi Up dé tang S
lén 1 don vi va ktra néu S <=0 thi dwa 1 tién trinh trong
F(s) vao doan gang



Procedure Down(S);
Begin
S:=S-1;
If s<0 then
Begin
Status(p)=waiting;

Enter(p,F(s));
end

End:;



Procedure Up(S);
Begin
S:=S+1;
If s<O then
Begin
Exit(Q,F(S));
Status(Q)=ready;

Enter(Q,ready-list);
end

End:;



3. TAC NGHEN VA
CHONG TAC NGHEN




3.1 Tac nghén

Sw xung dot vé tai nguyén clia céac tién trinh
hoat ddng ddng thdi trong hé thdng

Tac nghén thuwdng xay ra voi xung dot tai
nguyén khdng phan chia duoc, it xay ra voi
tai nguyén phan chia dwoc



3.2 Diéu kién hinh thanh tac nghén

S dung tai nguyén khéng thé chia sé
Chiém gilr va yéu cau tai nguyén

Khong thu hoi tai nguyén tir tién trinh dang
chiém gilr chung

Poi vong tron



3.3 Cac mirc phong tranh tic nghén

= Ngan nguwa
= Dw bao va tranh tac nghén
= Nhan biét va khac phuc




4. PIEU PHOI TIEN TRINH




4.1 Muyc tiéu diéu phoi

Sw cdng bang

Tinh hiéu qua

Thoi gian dap wng hop ly

i gian lwu lai trong hé thong
hdng lwong toi da




4.2 Co ché diéu phoi

Poc quyén: Tién trinh toan quyén st dung
processor cho dén khi két thuc hoadc tw dong
tra lai

o Quyét dinh diéu phdi khi tién trinh Chuyen tw
Running sang Waltlng (blocked) hodc két thuc

Khong doc quyén: 'I:ler) trinh dang x ly thi b

thu hoi processor dé cap cho tién trinh khac

o Quyét dinh diéu phdi khi tién trinh chuyén tw
Running sang Waiting (blocked) hoac ready hoac
két thuc hoac twr Waiting sang ready



4.3 Céac dac diém cla tién trinh
Tinh hwéng xuat nhap

'inh hwdng xu ly

‘wong tac hay x ly theo 16

P6 wu tién cla tién trinh

Thoi gian st dung CPU

Théi gian con lai dé tién trinh hoan tat




4.4 T6 chirc diéu phoi

HDH s dung 2 loai danh sach dé t6 chirc

lwu triv cac tién trinh:

o Danh sach Ready: Chi tdn tai 1 danh séach nay

o Danh sach Waiting: C6 thé ton tai nhiéu danh
sach nay



4.5 Cac chién lwoc diéu phoi

Chién lwoc FIFO: Tién trinh nao dwoc dwa vao
danh sach ready trwédc sé duwoc cap Processor

Thoi diém cap processor

P1 P2

P3

0 24

27

trwdc
Vi du
Tién trinh | Thoi diém | tig x&r ly
vao
P1 0 24
P2 1 3
P3 2 3

Thoi gian cho:
P1.0

P2: 23

P3: 25




4.5 Cac chién lwoc diéu phoi

Chién lwoc phan phdi xoay vong:

o Tién trinh ndo vao danh sach Ready trwdc dwoc cap
processor tru¢c

o M@i tién trinh chi dwgrc str dung processor trong 1 khoan
th&i gian bang nhau dwoc goi la Quantum

Vidu Tién trinh | Thoi diém | t/g xr
vao ly
P1 0 24
P2 1 3
P3 2 3

Quantum=4




Tién |P1 P2 [(P3 |P1 P1 P1 P1
trinh
Thoi |0 4 7 10 14 18 22

diém




4.5 Cac chién lwoc diéu phoi

Chién lwoc theo dd wu tién:

Q

M@i tién trinh dwoc gan cho mét dd wu tién twong tng,
tién trinh c6 dd wu tién cao nhat sé dwoc chon dé cap
phat CPU dau tién

Po wu tién cua tién trinh do HDH gan va c6 thé bj thay doi
Giai thuat diéu phdi vai dd wu tién cé thé theo nguyén tac
doc quyén hay khéng ddc quyén

Piéu phdi v&i dd wu tién va khéng ddc quyén sé thu hoi
processor ti tién trinh hién hanh dé cap cho tién trinh maoi
néu dé wu tién cua tién trinh nay cao hon

Piéu phdi véi dd wu tién va déc quyén sé chi chén tién
trinh m&i vao danh sach san sang tai vi tri pht hop



4.5 Cac chién lwoc diéu phoi

Thoi diém cap processor

P1

P2

P3

0

24

27

Vi du

Tién trinh | D6 wu t/g xtr ly
tién

P1 3 24

P2 2 3

P3 1 3

Nhwoc diém: Tién trinh cé do wu tién thap dé roi vao
trang thai cho vo han
=>Can gidam dd wu tién cla tién trinh sau méi l1an dwoc
cap processor




4.5 Cac chién lwoc diéu phoi

Chién Iwgc cdng viéc ngan nhat (shortest job first -

SJF):

o Day 1a mét trwdng hop dac biét cia giai thuat diéu phdi
vOi d6 wu tién

0 d6 wu tién p dwoc gan cho mai tien trinh la nghich déao
cua th&i gian x& ly t ma tién trinh yéu cau : p = 1/t

o CPU duoc sé duoc cép phat cho tién trinh yéu cau it thoi
gian nhat dé két thuc tién trinh

o Giai thuat nay cling c6 thé doc quyen hodc khong ddc
quyén



4.5 Cac chién lwoc diéu phoi

Chién lwoc nhiéu cap dé wu tién

o Phan 1&p cac tién trinh tuy theo dd wu tién clia chung dé
c6 cach thirc diéu phdi thich hop cho tirng nhom

o M@&i danh sach bao gom cac tién trinh cé cing do wu tién
va dwoc ap dung mét gidi thuat diéu phdi thich hop dé
diéu phoi

o Ngoai ra, con c6 mdt gidi thuat diéu phdi gitka cac nhom,
thwdrng gidi thuat nay la giai thuat khéng ddc quyén va st
dung dé wu tién c6 dinh

o M6t tién trinh thudc vé danh sach & cap wu tién j sé chi
dwoc cap phat CPU khi cac danh sach & cap wu tién I&n
hon i da trong



CHUONG llI:
QUAN LY BO NHO




1. TONG QUAN




1.1 Vi sao phai to chirc, quan ly bd nho?

CPU chi c6 thé trao dbi thong tin vé&i bd nhé chinh
Cac chwong trinh mudn dwoc thwe thi can dwoc
nap vao bo nh& chinh, tao lap tién trinh twong wng
dé xo ly

Cac hé thong da chwong trén bd nhé chinh ngoai
HDH c6 thé cé nhiéu tién trinh dang hoat ddng

Kich thwdc bd nhé chinh 1a hiru han nhwng yéu cau
bé nhé thi vo han



1.1 Vi sao phai to chirc, quan ly bd nho?

Nhw vay, HDH can phai t6 chic quan ly bd

nh& mét cach hop ly dé co thé:

0 Pua bat ky mot tién trinh nao d6 vao bd nhé khi
c6 yéu cau, cho du khi trén bd nhd khong con
khong gian trong

0 Bao vé cac tién trinh ctua hé diéu hanh va céc
tién trinh trén bo nhd, tranh cac trudng hop truy
xuat bat hop 1¢ xay ra.



1.2 Nhiém vu cua bd phan quan ly bé
nho

Tai dinh vi

Bao vé bd nhd

Chia sé b nho

T6 chirc bd nhé logic

T chire bd nhé vat ly



Tai dinh vi

Trong cac hé thong da chwong khdng gian
bd nh& chinh thwérng dwoc chia sé cho nhiéu
tién trinh va yéu cau bd nh& cla cac tién
trinh ludén I&n hon khong gian bo nh¢ vat ly
ma tién trinh ma hé thdng hién co

Can thwc hién co ché hoan dbi (Swap):

- MOt chwong trinh dang hoat dong trén bo nho sé
bi dwa ra dia (swap-out) va sé dwoc dwa vao
lai(swap-in) tai thoi diém thich hop



Tai dinh vi(tt)

Khi thwe hién swap-in 1 chwong trinh vao lai
bd nhé HPH phai dinh vi nd dung vao vi tri
ma trwoc khi no bi swap-out

HDH phai c6 co ché ghi lai tat ca cac théng
tin lien quan dén 1 chwong trinh bi swap-out.
Céc théng tin nay la co s& dé hé diéu hanh
swap-in chuwong trinh vao lai bo nhé chinh va
cho no tiép tuc hoat dong.



Bao vé b nho

Méi tién trinh phai dwgc bao vé dé Chong lai
Sw truy xuat bat hop 1& v tinh hay co chu y
cla cac tién trinh khac.

M6i tién trinh chi dwoc phép truy suat dén
khéng gian dia chi ma HPH da cap cho n6

Bo phan Qly bé nhé phai biét khdng gian dia
chi cla tat ca cac tién trinh trén bd nho

Khi tién trinh dwa ra dia chi truy xuat bd phan
Qly bé nhé phai kiém tra tat ca cac yéu cau
truy xuat bd nhé ciia moi



Chia sé b6 nh&

Bat ky mot chién luogc ndo duoc cai dit déu
phai co tinh mém déo dé cho phép nhiéu
tién trinh co thé truy cap dén cung mot dia
chi trén bd nhd chinh



To chire bd nh logic

B0 nhd chinh ctia hé thong may tinh dugc t6 chirc
nhu 1a mdt dong hodc mdt mang

Khong gian dja chi bao gom mot day co tht tu
cac byte hoac cac word.

B0 nhé phu ciing dugce to chirc tuong tu

Cach t0 chirc nay c6 su két hop chit ché véi phan
cing may tinh nhung lai khong phu hop véi cach
xay dung cua chuong trinh

Pai da s6 cac chuong trinh dwoc td chire thanh cac
modul



To chirc bd nhé vat ly

Bo nhd may tinh dugce to chire theo 2 cap:

0 BO nho chinh: toc d§ truy xuat nhanh, nhung
g14 thanh cao va dir liéu khong thé ton tai lau
dai1 trén no.

0 B nhé phu: gia re, dung luong 1on, dir 1i€u
duoc luu trir 1au dai nhung toc d§ truy xuat
cham.

Theo gian do 2 cap nay, viec to chure luong thong

tin gitra bd nhd chinh va bd nhd phu 13 nhiém vu
quan trong cua hé thong



1.3 Khéng gian dia chi va khdng gian
vat ly
Pia chi logic: con goi la dia chi o, la tat c3
cac dia chi do bd xt ly tao ra.
Dia chi vat ly: 1a dia chi thuc té ma trinh
quan ly b6 nhd nhin thay va thao tac.
Khéng gian dia chi: 1a tap hop tat ca cac dia
chi ao phat sinh bé&i mét chwong trinh.
Khéng gian vat ly: 1a tAp hop tat ca cac dia
chi vat ly twong rng v&i cac dia chi ao



1.4 Céc cau truc chwong trinh

Cau tric c
Cau tric c
Cau tric c
Cau tric c
Cau tric c

nwong trin
nwong trin
nwong trin
nwong trin

nwong trin

h tuyén tinh
n dong

n Overlay

n phan trang

N phan doan



Cau truc chwong trinh tuyén tinh

Tat ca cac modun, thw vién s dung trong
chwong trinh khi bién dich sé€ duwoc bién dich
thanh 1 modun duy nhat

Khi thwe hién HPH phai nap toan b6 modun
nay vao b0 nho

Cau tric chwong trinh nay coé tinh doc lap
cao va co toc do thuwc thi cao

Lam lang phi bo nh¢ vi kich thwdc chuwong
trinh tang Ién khi bién dich



Cau truc chwong trinh déng

Chuwong trinh dwoc viét dwdi dang cac modun riéng
re
Pwoc bién dich thanh cac modun riéng ré, cac thw

vién chuan ctia HDH va cta NNIap trinh khdng
dwoc tich hop trong modun chinh cua chwong trinh

Khi thwe thi chwong trinh chi 1 modun chinh dwoc

nap vao bd nhé, cac modun khéac khi can sé dwoc

nap vao sau

Cau truc nay tiét kiem dwoc khdng gian nhé nhwng
thwe thi chap hon cau truc tuyén tinh



Cau truc chwong trinh Overlay

Chwong trinh dwgc bién dich thanh cac
modun riéng ré

Cac modun chuong trinh duwoc chia thanh
cac muc khac nhau:

o Mdc 0: Chra modul goc dirng dé nap chwong
trinh

o Mtre 1: Chire cac modul duwoc goi béi murec O

a0 Mtre 2: Chire cac modul dwoc goi béi mure 1

Q

Q

Mcrc i: Chire cac modul dwoc goi bdi mure i-1



Cau truc chwong trinh Overlay(tt)

Cac modun trong cuing mét mire co thé coé kich
thuwédc khac nhau, kich thwdc cua modun I&n nhat
trong 1&6p dwoc xem la kich thwédc cua mirc

Bd nhé danh cho chwong trinh ciing dwoc té chire
thanh cac mwrc twong wng v&i cac chwong trinh
Khi thwee hién chwong trinh HDH nap so do overlay

cua chuong trinh vao bé nh& sau dé nap cac
modun can thiét ban dau vao bé nho&

HDPH dwa vao so do overlay dé nap cac modun
kKhac néu can



Cau truc chwong trinh phan trang

Cac modun chwong trinh dwoc bién dich
thanh 1 modun duy nhat nhwng sau do dwoc
chia thanh cac phan cé kich thuwdc bang
nhau dwoc goi la cac trang

BO nhé phai dwoc phé‘m trang, tirc chia thanh
cac khong gian nh¢ bang nhau goi la khung
trang

HDH phai xay dwng bd diéu khién trang(PCT-
page control table)



Cau truc chwong trinh phan doan

Chwong trinh dwoc bién dich thanh nhiéu modun
doéc lap, dwoc goi la cac doan

BO nho phal dwoc phan doan, tic chia thanh cac
Khong glan coO kich thuoc co the khéng bang nhau
twong wng v&i kich thwéc cua cac doan chwong
trinh

Khi thye hién chwo’ng trinh HDH co thé nap tat ca
cac doan hodc 1 vai doan can thlet vao cac phan
doan nhé lién tiép hoac k lién tiép

HDH phai xay dwng bd diéu khién doan(SCT-
Segment control table)



2. KY THUAT CAP PHAT
BO NHO




2.1 Ky thuat phan vung cd dinh

Khéng gian dia chi dwoc chia thanh 2 vung
cO dinh
o VUng dia chi thap dung dé chira HBH

2 VUng con lai (tam goi la user program) cap cho
cac tién trinh dwoc nap vao bo nh¢& chinh



2.1 Ky thuat phan vang co dinh(tt)

V&i hé thong don chuong:
0 Viéc quan ly bé nhé don gian vi vang nhé user program
chi cap cho 1 chwong trinh
o HBPH st dung 1 thanh ghi gi¢i han dé ghi dia chi ranh giéi
gi(ta HPDH va chwong trinh ngwdi st dung
o Khi chuong trinh ngudi st dung dwa ra dia chi can truy
xuat, HDH sé so sanh vai gia tri gi¢i han dwoc ghi trong
thanh ghi gi¢i han
Néu nhd hon gia tri gi¢i han thi HPH t chdi viéc truy suat
Nguwoc lai, néu I&n hon sé& cho phép truy xuat




2.1 Ky thuat phan vang co dinh(tt)

Vi hé thong da chwong:

o Vung nh& user program dwoc chia n phan khéng nhat thiét
phai bang nhau. Méi phan dwoc dwoc goi la 1 phan vung

o M@i tién trinh c6 thé dwoc nap vao 1 phan ving bat ky néu
kich thwéc cua né <= kich thwéc cua phan vung va phan
viing nay con trong

o Khi ¢cé tién trinh can dwoc nap vao bé nhé ma khdng con
phan ving trong thi HDH sé& swap-out 1 tién trinh tai 1
phan vung nao dé co kich thwdc vira du, khéng chira tién
trinh dang & trang thai ready hoac running va khéng co6

quan hé véi tién trinh dang & trang thai running khac dé
nap tién trinh vira co yéu cau



2.1 Ky thuat phan vang co dinh(tt)

(8M) oM
(8M) 4M
(8M) 6M
(8M) 8M
(8M) 8M
(8M) 12M
(8M) 16M
OS (8M) OS(8M)
Phan vung kich thwoc Phan vung kich thwoc
bang nhau khéng bang nhau

Hinh 3.1 Vi du vé phan vung cb dinh ctia bd nhé 64MByte



2.1 Ky thuat phan vang co dinh(tt)

Co 2 kho khan vai viéc dung phan vung cO
dinh ¢cé kich thwdc bang nhau

o Thi 1: Néu chwong trinh co kich thwoc qua [ofq]
so v&i 1 kich thwdc cia phan vung, dé gidi quyét
viéc nay thi:

Nguwdi 1ap trinh phai thiét ké chwong trinh theo cau tric
overlay

Chi 1 phan can thiét cla chwong trinh moi dwoc nap
vao bo nho luc nap chwo’ng trinh. Khi can mudun nao
do ma khong san co trong bd nhd ngudi s dung phai

nap n6é vao dung phan vung cua chwo’ng trinh va sé ghi
dé l1&én bat ky chwong trinh hodc di¥ liéu & trong do



2.1 Ky thuat phan vang co dinh(tt)

Thtr 2: Khi kich thwéc cua chwong trinh nhé
hon kich thwdc cua 1 phan vung hoac Ién
hon kich thuwéc cia phan vung nhwng khéng
phai 14 béi s6 cla kich thwdc phan ving.
Diéu nay gay ra s phan manh néi vi, |ang
phi b nho



2.1 Ky thuat phan vang co dinh(tt)

Dé khac phuc nhuoc diém nay co thé st
dung phan vung ¢6 dinh c6 kich thwéc khong
bang nhau

C6 2 Iwa chon dé dwa tién trinh vao dang
phan vung nay



2.1 Ky thuat phan vang co dinh(tt)

Lwa chon 1: .
a  M®6i phan ving cé mét hang

doi twong wng

a Khi 1 tién trinh can dwoc nap
vao bd nh¢ sé dwa vao hang
doi cua phan vung co kich

thwéde vira da dé chiva né dé
dwoc dwa vao phan vung

o Nhwoc diém: Co thé cé phan .
vung dang trong nhwng lai co

nhiéu tién trinh dang chd dé 0S
vao phan vung khac




2.1 Ky thuat phan vang co dinh(tt)

Lwa chon 2:

o Dung 1 hang doi chung cho
tat ca cac phan vung

o Khi c6 tién trinh mudn nap
vao b6 nh¢é nhwng chwa

duwoc nap sé dwoc dwa vao

hang doi Tién trinh
2 Khi cé phan vung trong, Mo
HDH sé chon tién trinh co
kich thwée vira du dé duwa OS

vao phan vung

o Phwong phap nay gay kho
khan trong viéc Iwa chon
tién trinh dé nap vao phan
vung



2.2 Ky thuat phan vung dong

Vung nh& user program khong dwoc phan
chia truoc

Khi c6 tién trinh nap vao bé nhé HPH cap
cho n6 khéng gian nh& dung kich thwde cua
no

Khi tién trinh ket thuc vung nh& cua no sé
dwoc thu hoi @& HPH cap cho tién trinh khac
ké ca tién trinh m¢&i co kich thwéec nho hon

ving nh& cla tién trinh da giai phéng da giai
phong



2.2 Ky thuat phan vung dongét—

1. Tién trinh 1,2,3,4 1an lwot dwoc nap vao bd nhé

2. Tién trinh 2 két thac, vung nhé dwoc gidi phéng

3. Tién trinh 5 dwoc nap vao vung nhé cuda tién trinh Pr‘;ggis“
2 vira giai phong

4. Tién trinh 6 yéu cau dwoc nap vao bd nhé nhung

khdng thé vi khéng ¢é ving nhé trong phu hop Process3

2 . LR , \ X 32k
dé nap trong khi tong dung Ilwgng nh& con trong
|&n hon kich thwdc ma tién trinh yéu cau
Process5
Process6 120k
65k
Process1
64k

OS- 128k




2.2 Ky thuat phan vung dong(tt)

Trong ky thuat phan vung dong, HDH phal dua ra cac co
ché thich hop d€ quan ly cac khoi nhé da cap phat hay

con trong trén bo nhd.

HPH st dung 2 co ché: Ban d6 bit va Danh sach lién két.

Hai co ché HPH déu chia khong gian nhé thanh cac don
vi cap phat c6 kich thuée bang nhau, cac don vi cap phat
lién tiép nhau tao thanh 1 khoi nhé, HPH cap phat cac

khoi nhé nay cho cac tién trinh

A

B

C

D

o0 010z |03 0405 06 07 03 09

10

11 12

13

14

1)

16

17

& 19 20 | 2




2.2 Ky thuat phan vung dong(tt)

Co ché ban d6 Bit: Mbi don vi cap phat dwoc
dai dién b&i mot Bit trong ban dé bit. Pon vi

cap phat con trong dai dién bang bit 0, nguoc
lai dai dién bang bit

A E C D

00 01 |02 0% 0405 06 07 08 09 101112 15 14715 16 17 |18 |19 40 2

0 Jo Jt JrJrJo oot [t Jofo oot [t [r]o 1100
Ban do bit



2.2 Ky thuat phan vung dong(tt)

Co ché danh sach lién két:
o MGi khoi trén bd nhé dwoe dai dién béi mét phan
t&r trong danh sach lién két

o M6i phan tlr gom 3 trworng chinh:
Trwdng dau tién: cho biet khoi nhé da cap phat (ki hiéu
P) hay con tréng (ki hiéu H)
Truwdng thir 2: cho biét thu tw cda don vi cap phat dau
tién trong khoi
Trwdng thir 3: cho biét don vi tong so don vi cap phat
trong khoi



2.2 Ky thuat phan vung dong(tt)

& B C D
00 01 |02 0% 0405 06 07 08 09 101112 15 14715 16 17 |18 |19 40 2
H|o0 |2 3 3 P 2 H | 10

17

16

20




2.2 Ky thuat phan vung dong(tt)

Khi ¢c6 mot tién trinh can duoc nap vao b nhé ma
bd nhé c6 nhiéu hon mot khoi nhé trong c6 kich
thude 16n hon kich thude cua tién trinh d6, HDH
phai quyét dinh chon mot khoi nhé phu hop dé
nap tién trinh sao cho viéc lua chon nay dan dén
viéc sir dung bd nhé chinh 1a hiéu qua nhat.

CoO 3 thuat toan ma E

DH sur dung trong truong

hop nay: Best-fit, First-fit, va Next-fit



2.2 Ky thuat phan vung dong(tt)

Best-fit: chon khoi nhé co kich thude vira dung bang kich
thudc cua tién trinh can duoc nap vao b nho.

First-fit: HDH sé& bat dau quét qua cac khoi nhé trong bat
dau tir khoi nhé tréng dau tién trong bo nhg, va s€ chon
khoi nhé trong dau tién co kich thude da 1on dé nap tién
trinh.

Next-fit: twong tuy nhu First-fit nhung & ddy HPH bat dau
quét tir khoi nhé trong ké sau khoi nhé vira dugce cap phat
va chon khoi nhé trong ké tiép du 16n dé nap tién trinh



2.3 Ky thuat phan trang don

BO nho chinh duoc chia thanh cac phan
bang nhau va co6 dinh, dwgc danh sb bat dau
tr 0 va dwoc goi la cac khung trang

Khong gian dia chi cua cac tién trinh cling
dwoc chia thanh cac phan co kich thwéc
bang kich thwéc cua moét khung trang duwoc
goi la cac trang

Khi tién trinh nap vao bo nh¢ thi cac trang
duwoc nap vao cac khung trang bat ky con
trong c6 thé khong lién tiép nhau



2.3 Ky thuat phan trang don(tt)

HBH sl dung céc bang trang(PCT) dé theo
ddi vi tri cac trang cua tién trinh trén bo nho.
M®éi tién trinh c6 bang trang riéng

Pagel 1 £ & Bang
Cac trang Pagel 0 11.‘31_1g cua
cfia tién 5 3 t/trinh 1
trinh 1 Pagel 1
- Pagez 0 | 4
Page2_0 Pagel 0 | 3

Cac trang
clia tien Page2_1 2 1

Bang
trinh 2 Dage2 Page2 1 0 trang cua
B B t'trinh 2
Pagez 1 | O 4

Bo nh# vat Iy




2.3 Ky thuat phan trang don(tt)

Sw phan manh trong co’ ché nay?

o Néu kich thwdc cla tién trinh khéng phai 1a bdi s6
cua kich thwéc 1 khung trang thi sé xay ra hién
twong phan manh noi vi



2.4 Ky thuat phan doan don

BG nho chinh duwoc chia thanh cac phan cb
dinh co kich thwdc khong bang nhau, duoc
danh so bat dau tir 0 dwoc goi la cac phan
doan

M&i phan doan bao gdm so hiéu phan doan
va kich thwde cua né

Khéng gian dia chi clia cac tién trinh ké ca
cac di¥ lieu lien quan cling dwgc chia thanh
cac doan co kich thwdc khong nhat thiét phai
bang nhau



2.4 Ky thuat phan doan don(tt)

Khi tién trinh dwo'c nap vao bd nhé thi tat ca
cac doan cua n6é duoc nap vao cac phan
doan con trong trén bd nh&, cac phan doan
nay cé thé khéng lién tuc nhau

Pé theo dbdi cac doan clia cac tién trinh khac
nhau trén bd nhé& HPH s dung cac bang
phan doan (SCT), thdng thuwdng mdi tién
trinh c6 1 bang phan doan riéng



2.4 Ky thuat phan doan don(tt)

M&i phan t& t rong bang phan doan toi thiéu

gom 2 trudng

o Trwdng thtr nhat: cho biét dia chi co s& clia phan
doan ma doan chwong trinh twong wng dwoc nap

o Trwdng thi 2: cho biét dd dai cla phan doan



2.4 Ky thuat phan doan don(tt)

478 base | limit
64 100
Code 164 64
100k 356 150
Data 356
64k
Stack 228
150 164
64




3. KY THUAT BO NHO AO




3.1 Khai niém nh¢ ao

Pé thuc thi chwong trinh ¢ kich thuwdc 1én
hon bd nhé vat ly cap phat cho né

~ can xay dwng chwong trinh theo cau trac Overlay
» gay kho khan cho nguoi lap trinh

Pé khac phuc kho khan cho ngudi 1ap trinh,
twong s dung bé nhd ao ra doi

Ky thuat bd nhé o cho phép x& Iy mot tién
trinh khong dwoc nap toan bd vao bo nhé vat
ly



3.1 Khai niém nh¢ ao(tt)

BO nhé& ao md hinh hoa bd nhé& nhuw mét
bang lwu tri rat I&n va dong nhat, tach biét
han khai ni@m khéng gian dia chi va khéng
gian vat ly

Nguwdi st dung chi nhin thay va lam viéc
trong khdng gian dia chi &o, chuyén dbi sang
khdng gian vat ly do hé diéu hanh thuc hién
v&i sw tro giup cla cac co ché phan cng



3.2 Ca1 dat bo nhd ao

Co thé cai dat bd nhé ao theo 2 ky thuat
o Phén trang theo yéu cau: St dung k¥ thuat phan
trang két hop voi ky thuat swap

o Phan doan theo yéu cau: st dung k¥ thuat phan
doan két hgp voi ky thuat swap



3.2.1 Phan trang theo yéu cau

S dung ky thuat phan trang két hop v&i ky
thuat swap

Mot chuwong trinh dwoc xem nhuw 1 tap hop
cac trang thuwong tru trén bo nhé ngoai

Khi thye thi hé thdng khéng nap toan bd
chwong trinh vao bé nhd trong ma chi nap
nhirng trang can thiét trong thdi diém hién tai

=M®6t trang chi dwoc nap vao bd nhé trong khi can
thiét



3.2.1 Phan trang theo yéu cau(tt)

Can co co ché phan cyng dé phan biét cac

trang dang & b nh& trong va cac trang dang

& bd nh& ngoai

= Té chirc bang trang nhw ky thuat phan trang don
nhwng 1 phan t& trong bang trang ch¥a nhiéu
thong tin phire tap hon

= Can cd 1 bit cho biét trang twong &ng cua tién
trinh co hay khong trong bé nh¢ chinh va 1 bit cho
biét trang cé bi stra déi hay khéng so v&i lan nap
gan nhat



Hién tuong 10i trang

Khi hé thdng truy xuat t&i 1 trang dwoc danh dau 1a bat
hop 1é sé& lam phat sinh 16i trang, HDH x ly 16i trang
nhuw sau:
Budc 1: Kiém tra truy xuat dén bdé nhé 1a hop 1& hay bat hop 1é

- Néu truy xuat bat hop 1& : két thuc tién trinh

- Ngworce lai : dén buwdc 2
Budc 2: Tim vi tri chira trang mudn truy xuat trén dia.
Budc 3: Tim mét khung trang trdng trong bd nhé chinh

- Néu tim thay: dén buéc 4

- Ngworc lai, thwe hién co ché swap out 1 trang thich

hop trén bd nhé chinh sau d6 cép nhat bang trang
twong wng réi dén bwoc 4



Hién tuong 10i trang(tt)

Buwoc 4:

- Chuyén trang mudn truy xuat ttr bd nhé phu
vao bO nh& chinh tai khung trang da xac dinh
duworc

- Cap nhat nbi dung bang trang twong rng.
- T&i kich hoat tién trinh ngwéi st dung




Thay thé trang

Khi cac khupg d3 day ma can nap thém trang thi
phai thay thé mot trang dang co trén khung

Néu trang bi thay thé c6 thay d6i noi dung thi can
phai dua ra dia

Co cac phuong phap chon phan tir thay thé:

0 Optimal: Thay thé trang sé lau dwoc sir dung nhat trong
twong lai

o FIFO: trang & trong bd nh& 1au nhat sé dwoc chon thay
thé

0 LRU (Least Recently Used ): trang dwgc chon dé thay
thé sé 1a trang lau nhat chwa dwoc truy xuat



3.2.2 Phan doan doan theo y¢u cau

Bo nhd 4o bao gdm cac doan (segment) cé
kich thuéc khong co dinh

Khi nap doan vao bo nh¢ thi he diéu hanh
tim khoang trong du d€ nap doan

Co bang doan quan ly cac doan



3.2.3 Phan doan két hop phan trang
Két hop cac uu diém cia phan doan va phan
trang
Bo6 nhd 40 bao gom cac doan

Trong moi doan thuc hién phan trang
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CHUONG |V
QUAN LY FILE VA DIA




1. CAC KHAI NIEM CO BAN




File?

File hay con goi la tap tin, la tap ho’p thong
tin/d liéu dwoc td chive theo mOt cau truc
nao 4do.

No6i dung cla tap tin co thé 1a chwong trinh,
di liéu, van ban,...

M&i tap tin dwoc Iwu trén thiét bi lwu trir déu
dwoc dat tén.

M6i hé diéu hanh cd qui wéc dat tén khac

nhau, tén tap tin thwo’ng c6d 2 phan: phan tén
(hame) va phan mé réng (extension).



Cac thuoc tinh trén file

Tén (name)

Dinh danh (1dentifier)

Kiéu (type)

Vi tri (location)

Kich thuorc (size)

Gio (time), ngay (date) va dinh danh ngwoi dung
(user 1dentification)

Cac thong tin tap tin dugc luu trir trén cau tric thu
muc va dugc duy tri trén thiét b1



‘ Cac thao tac trén file

Tao

Mo

Pong

Ghi

Poc

Di chuyén
Xo0a

Tim

Lay thudc tinh
Poi tén
V.v.




Céc kiéu file

File thworng: 1a file van ban hay file nhi phan
chira théng tin cua ngwdi st dung

Thw muc: 14 nhirng file hé thong ding dé lvu
gilr cau trdc cua hé thong file

File c6 ky tw dac biét: lién quan dén
nhap/xuat théng qua cac thiét bi nhap/xuat
tuan tw nhw man hinh, may in,..

File khoi: dung dé truy xuat trén thiét bi dia



Cau truc file

Cac hé diéu hanh thworng hé tro ba cau truc file
thong dung la:
Khoéng c6 cau truc: file 1a mét day tuan ty
cac byte

Co6 cau truc: 'File la mot day cac mau tin cé
kich thwde ¢d dinh

Cau truc cay: File gom mot Cay cua nhirng
mau tin khong can thiét co cung chiéu dai,
m0| mau tin cé mot trwdng khoa gilp viéc tim
kiém nhanh hon



2. CAC PHUONG PHAP TRUY XUAT

= Truy xuat tuan ty
= Truy xuat truc tiép




3. CAU TRUC THU MUC




3.1 Cau truc thu muc dang don cép

M6t thw muc cho tat ca cac tap tin

directory cat bo a

test dafa mail cont hex | records
; fl -’l‘a l*- r’l\ x"l“ / l‘\ l\ '"l'“\_ -"l"\
files :x__) {\_/1 <« @ @ (\5 ) ik y O

_— -—

Thu muc don cap c6 nhiéu han ché khi s6
lwong tap tin tang. Vi tat ca tap tin dwoc
chira trong cung thw muc, chung phai cé tén

khac nhau.



3.2 Cau truc thu muc dang hai cép

M6i ngwdi dung co 1 thw muc riéng

master

file user 1 | user 2 | user 3 | user4
directory
F \
user file
directory | cat bo a test a gala a lest x |dala| a
,"lq'-. F 'l'\l _.”-1-" s 1\ [ 'l“ & l"‘- .*'-l-'wl -"'J-‘ l‘ " 1 ~
cac . o- W MYV VR Ve VY Lstap

tin v&i cung mot tén

Cau truc nay co 1ap mdt ngudi dung tlr nguoi
dung khac.



‘ 3.3 Cau truc thu muc dang cay

rnnt‘ spell ’ bin ‘mgra

AN

Cstat | mai | st find | count | hex p mal
>\ 6606 5

\

|
reorder
find

l
J

count
'.\/;E




3.4 Cau trac thu muc dang do thi khong
chira chu trinh

= CoO chung nhau thw muc con va cac file

root dict spell

list all w cok count |words | list
—e [i51 rade

56 &




3.5. Cau tric thu muc dang d6 thi tong quat

root avi tc Jim
text | mail | count | book book | mail |unhex| hyp
5/ ; ‘ :
avi | count unhex| hex
S & %




4. CAC PHUONG PHAP CAI PAT
HE THONG QUAN LY TAP TIN




4.1 BANG DANH MUC QUAN LY THU
MUC, TAP TIN

Lwu trlr cac thong tin lién quan dén cac tap tin va
cac thw muc dang ton tai trén dia(hoac thiét bi lwu
trlr khac)

Bang danh muc gom nhiéu entry, moi entry sé lwu
thong tin vé tén, thudc tinh, vi tri lwu trip,... cia mot
tap tin hay thu muc.

Khi ¢6 tap tin/thw muc dwoc tao ra, HDH sé dung
mot entry trong bang danh muc dé chira cac thong
tin cua né

Khi mét tap tin/thw muc xda khai dia thi HDH sé giai
phong entry cua né trong bang danh muc



4.1 BANG DANH MUC QUAN LY THU
MUC, TAP TIN(tt)

S6 lwong entry trong bang dnah muc co thé
cb dinh hoac khéng cd dinh

Bang danh muc thuwong duoc lwu trik tai mot
knong gian dac biét nao do trén dia

Trong qua trinh hoat déng bang danh muc
thwérng dwoc HDH nap tr dia vao bd nhé dé
san sang cho viéc truy xuéat file cia HPH sau
nay



4.2 Bang phan phoi vung nhé

HDH chia khong gian dia thanh cac khoi
(block) c6 kich thuwéc bang nhau

NOI dung file dwoc chia thanh cac block bang
nhau va bang Kich thwdc block trén dia trw
block cudi cung

Khi lwu tap tin trén dia HDH cap vira du sb
block dé Iwu triv tap tin

= HPH td chirc bang phan ph0| ving nh& dé lwu gily
day cac khoi trén dia da cap phat cho tap tin hay
thr muc



4.3 Cac phuong phap cap phat ving nhd

= Cap phat lién tuc: lwu trir tap tin trén day céac
block lién tiép

® directory
s file  start length

) [ T Eﬂ““‘ IE g
s sCIfeE] 700 mal 18 6
s 1w v f = Z
12[113[] 14|:|T1r5[:|

16117 ] 18119

20[|21£|2|2|:|23|:|

ea[ J2s[]26[]27[]

28] zgljlils::-ﬂD 31[ ]

-




4.3 Cac phuong phap cap phat ving
nho(tt)
Cap phat theo danh

directory

sach lién két:
o sty dung danh sach lién

file start  end
jep 9 25

két cac block dé quan ly
cac block chutra file

2 Word dau tién ctia moi
block dia dwgc str dung
nhw 1 con tro tré dén
block ké tiep

24[ 25128 ]27[ ]

o Kich thwéc cla block dia IR
an hon kich thuwdc block S
file 1 word

20[ J21[ Je2[ 23] ]




4.3 Cac phuong phap cap phat ving

nho(tt) © -
File Index Block

Cap phat theo danh sach

lién két st dung Index:
Tat ca cac con tréd lién két
cac block dwqc lvu vao 1
vi tri goi la khoi chi muc g
Méi tap tin cd khoi chi d e
muc cua chinh no, la 1 .
mang dia chi block dia lwu
tap tin

R I A e

24

| L3 L1




[-NODES

HDH thiét ké 1 bang nhé dé theo déi cac block cua

1 file dwoc goi la I-nodes

Mot I-nodes gdm 2 phan:

o Phan 1 chira cac thudc tinh tap tin

o Phan 2 dwoc chia ra lam 2 phan nhd
Phg‘“m nho thlr nhat gdm 10 phan t&, mdi phan t& chiva dia chi
khoi dir liéu cua tap tin
Phan tlr th&r 11 chra dia chi gian tiép cap 1 (single indirect)
Phan tlr thtr 12 chira dia chi gian tiép cap 2 (double indirect)
Phan tlr thir 13 chira dia chi gian tiép cap 3 (double indirect)



[-NODES(tt)

Dia chi gién tiép cap 1: Chura
dia chi cua mot khoi, trong
khéi d6 chira mot bang coO thé
tir 210 ¢én 232 phan t&r ma moi
phan tir méi chta dia chi cia
kho1 dir li€u cua tép tin

Dia chi glan tiep cap 2: chura
dia chi cua bang cac khoi dia
chi gian tiép cap 1

Dia chi gian ti€p cap 3: chura
dia chi cua bang cac khoi dia
chi gian t1€p cap 2.

~

Biia chl
trén dia

Thudc tinh

Y

|

—,
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