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Gid1 thiéu mon hoc

e Muc tiéu mon hoc

— Khéi niém vé h¢ diéu hanh (HDH)

— Kién tric cia HDH

— Cac chtrc nang co ban cia HbH

— Co ban vé hé diéu hanh UNIX/ Linux

— Lap trinh trén hé thong UNIX
 Phwong thirc danh gia

_ Thi cubi ky

— Bai tap I6n (tu chon)

—Piém khuyén khich



Chwong trinh

Quan ly qua trinh

Quan ly bo nho

— Quan ly b6 nho thuc

— Quan ly b6 nho ao

Quan ly luu trix

— Hé thong file

— Quan ly dia

Quan ly 1/0

G161 thiéu HDH UNIX/ Linux

Lap trinh hé thong trén UNIX (tu tim hiéu)




Tai liéu tham khao

[1] An Introduction to Operating Systems,H.M.Deitel.
[2] Tap slide bai giang hé diéu hanh
Ho Quéc Thuan
[3] Tai liéu hudng dan thuc hanh hé diéu hanh
Ho Quéc Thudn
[4] Théng tin vé mon hoc
http://www.dit.hcmut.edu.vn/~vlehung/course-OS-vn.html|

[5] Tai liéu dang e-book
ftp.dit.hcmut.edu.vn/pub/OS/books (Anonymous user)




Chuong 1

TONG QUAN

Bagi gialing moan heé nieau hagnh
TD LIrnNa
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1-



NOI DUNG CHUONG 1

e Cau truc hé thong may tinh

e Khai niém vé hé diéu hanh (HPH)
e C4c thanh phan co ban cia HDH
e Lich st phéat trien cua HDH

e Churc nang cua HbH

e Bai tap

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAU TRUC HE THONG MAY TINH

e Phan cting (hardware)
- CPU
_ B6 nho :RAM, ROM, dia tir, bang tir...
_ Thiét bi 1/0 : Man hinh, ban phim, card 1/0...
e Phan mém (software)
— Phan mém hé thong
~ Phan mém tng dung
_ Cong cu phan mém
e Phan déo (firmware)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. 3-
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VI DU

e Phan mém hé thong

— Hé diéu hanh

- Hé quan tr1 CSDL.: Oracle, SQL Server

- Tién ich: Norton Disk Doctor, SiSoft Sandra.

e Phan mém ung dung:

- MS Office, Corel Draw, Netscape Navigator
e Hé diéu hanh:

- MS-DOS, Windows 9x/ NT/ ME/ 2000/ XP...

— Linux, Solaris, HP-UX, AlIX, BSD, MacOsS,...
— Novell Netware

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP. 4-
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KHAI NIEM HE PIEU HANH
e Hé diéu hanh — Operating System
e Phan mém nam giira phan cang may tinh
va nguol dung
~ biéu khién phan cting
~ Cung cap cac dich vu cho cac chuong trinh
urng dung
e Phan mém quan Iy va phan phoi tai
nguyén may tinh

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. 5.
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HE PIEU HANH

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -6-
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CAC THANH PHAN CUA HPH

e Phan 16i (kernel)
- Quan ly qua trinh
- Quan ly bo nho
_ Quan ly hé thong file
_ Quan ly xuat nhap

e Phan giao dién:
— Trinh thong dich Iénh (Command Interpreter, Shell)
_ Giao dién do hoa (Graphic User Interface)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. 7-
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THIET KE CUA HE PIEU HANH
e Monolithic OS:

Cung cap tap cac chirc ning can thiét

Khong phan bi¢t chie nang cua he thong va chirc ning cua
nguoi dung

Céac tng dung rang buoc véi Hé Piéu Hanh

Kho c6 kha niang mo rong khi co thém yéu cau veé dich vu
Thuong dung cho cac hé thong nhung

o |\/||crokernel OS va thiét ké phan lap:

Kernel cung cap céc dich vu co ban nhat vé qua trinh, bo

nhé va lién lac gitra cac qua trinh

Cac dich vu dugc dua vao dugc xay dung trén cac dich vu

co ban nhat.

;Ifhux)’ng duogc dung trong cac hé diéu hanh hién dai va da
ung

Bagi gialing moan hea fiieau hagnh

N

Vud Lea Hugng Khoa CNTT — NHBK TP.
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THIET KE CUA HE PIEU HANH

e Virtual machine:

Hé thong duogc xem nhu ¢6 nhiéu may tinh khac nhau.
Céc (ing dung c6 thé chay dong thoi giong nhu chay trén
cac cau trac phan cang khac nhau

Can nhiéu tai nguyén hé théng phuc vu cho cac virtual
machine khac nhau

Vi du: VMWare, Java Virtual Machine

Bagi gialing moan hea fiieau hagnh

N

Vud Lea Hugng Khoa CNTT — NHBK TP.
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LICH SU PHAT TRIEN HPH

e Thao tac vién (Operator)

Hé thong Xt 1y bé (batch programming system)
als t’léng da chuong(multiprogramming system)
als t’léng da nhiém (multitasking system):

Hé thong da ngudi dung (multiuser system)

als t’léng da xtr ly (multiprocessing system)

Hé thong nhing (embedded systems)

Hé thong thoi gian thuc (real-time systems)

H¢ diéu hanh phan bo (distributed OS)

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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VI DU VE CAC HPH

e MS-DOS

e \Windows 3.11/ 95/ 97/ 98/ 99/ ME

e \Windows NT/ 2000/ XP...

e UNIX: Solaris, Linux, SCO, HP-UX, AlX,

e BeOS, RTLInux, ...
e Mach, Amoeba...

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CHUC NANG HE PIEU HANH

e Quan ly qua trinh
(process management)

e Quan ly bé nhé
(memory management)

e Quan ly hé thong luu trir
(storage management)

e Giao tiép véi nguoi ding
(user Iinteraction)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -12-

N



BAI TAP
1. Phan loai cac chwong trinh sau :

Photoshop, Internet Explorer, Win 2000 Datacenter, Win2000
Advanced Server, Oracle, MySQL, MS Powerpoint, BeOS,
MacOS, Solaris, Linux, MS-DOS, Norton Utilities.

2. Phan loai cac hé diéu hanh sau :

Windows NT, WIn98SE, Windows ME ,Windows XP, Linux,
BeOS, Solaris, SCO-UNIX, MS-DOS.

3. Nhiém vu nao sau day 1a cia hé diéu hanh
- Kiém tra quyén st dung hé thong
- Kiém tra quyén tao, x6a mot file
- Kiém tra va tat cac chuong trinh virus, worm.

- Kiém tra va tat cic chuong trinh anh huéng dén hoat dong cua
kernel

- Kiém tra va gnan ly cac thiét bi phan cing

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -13-
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BAI TAP
4. Thiét 1ap trinh tw cho cac hoat d§ng sau
Chay tng dung, nap driver, POST, doc MBR, nap OS,
chay cac dich vu.
5. Chon lwa hé diéu hanh sir dung déi véi
- Nguol dung ca nhan
- Cong ty nho
- COng ty vira, lon
- Ngan hang
6. Linux c6 wu diém gi ? HPH nay co thé pho bién
vél moi ngwol dung nhw Windows hay khong ?

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT —NHBK TP.  -14-
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Chuong 2
QUA TRINH

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP. -1-
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CHUONG 2 : QUA TRINH

e Khai niém veé qua trinh

e Trang thai caa qua trinh

e Khoi diéu khién qua trinh

e Chuyén doi trang thai qua trinh

e CAac tac vu thuc hién d/v qua trinh
e Ngit quang

e Chuyén ngir canh

e Bai tap

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -2-
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QUA TRINH (PROCESS)

e Mot chuong trinh dang thuc thi

e C6 thoi gian song (life cycle)

e LA mot thuc thé tich cuc

e CO nhiéu trang thai va co thé chuyén trang thai
e Mot qua trinh cé cac thong tin: bé dém chuong

trinh, stack, ving chtra dit liéu va bién moi
truong...

e Trong mot so tai liéu, qué trinh (proces) ~
cong Vviéc (Job) = tac vu (task)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -3-
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CAU TRUC PROCESS CUA UNIX

1. inta=0,Db, *c; _

2. Int main( int argc, char *argv[]) { Stack segment
3. b= increase(a);

4. ¢ =(int*)malloc(10*sizeof(int));

b. c[5]=b;

6 3 Ced

7. Int increase(int x) { =

8. return X ++; _ Text segment
9. }

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -4-
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KHOI PIEU KHIEN QUA TRINH

e Cau truc dir lieu ciia HPH dé quan Iy qué trinh
e Chwra thong tin nhan dang, trang thai, dinh vi tai

nguyén cho qua trinh

- Danh dinh cho qua trinh (PID)

- B6 dém chuong trinh

- Vung luu gia tri thanh ghi CPU

- D0 uu tién cua qua trinh

- Thong tin dinh vi bo nhé qua trinh

- Thong tin bao mat

~ Con tro déun cac qué trinh cha, con

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -5-
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TRANG THAI QUA TRINH

e Sian sang (ready)
~ Quaé trinh doi dé gan cho CPU xu ly
e Thuwec thi (running)
- Qua trinh dang dugc CPU thuec thi cac 1énh

e Bi chan (blocked)
— Qua trinh doi mot su kién nao do

— Sy kién ¢ thé la do viéc xuat nhap dix liéu hoac tir mot
qua trinh khac tao ra

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -6-
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CHUYEN TRANG THAI QUA TRINH

New Exited

\ Dispatch

<

Timer run-out

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -7-
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CAC HANG POl QUA TRINH

enter

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -8-
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BO PINH THOI (SCHEDULER)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -9-
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TRANG THAI TREO (SUSPENDED)

e Qua trinh bi treo tra lai moi tai nguyén
e Tac nhan treo qua trinh
- Ban than qua trinh
_ Hé théng/qua trinh khac
e Xay ra khi
~ Can giam sat qua trinh
~ Hé thdng ¢6 su ¢o
_ Hé théng qua tai
e Phuc hoi (resume)
- Nho HPH hoac qua trinh khac

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -10-
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LUQC PO CHUYEN TRANG THAI

New Exited

Dispatch _—
< - *
Timer run-out
Block Suspend >

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -11-
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TAC VU TREN QUA TRINH

e Tao quatrinh
— Ham hé thong fork(), shell, GUI ...
e Huy qua trinh
_ Ham exit(), I&nh kill,...
e Thay doi trang thai qua trinh
- Suspend / Resume / Block / Wake-up/ Dispatch
— Thuc hién bang cach gai tin hiéu dén qua trinh
e Thay do6i do uu tién cta qua trinh
e Cho phép cac qua trinh giao tiép

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -12-
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NGAT QUANG (INTERRUPT)

e Su kién lam thay doi tién trinh thyc thi cua CPU

e Co ché:

Interrupt

\
_—
\ v -7 ]

Trinh xu ly
interrupt

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -13-
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CAC BUOC XU LY INTERRUPT

e Hé dicu hanh chiém lai quyén thuc thi

e Luu trit trang thai cua qua trinh bi ngat

e Phan tich ngat quang (dung phan ciang)

e Thuc thi chuong trinh xt 1y ngat quang

e Chon mot qua trinh tiép theo dé chay

e C6 thé cho phép interrupt xtr Iy 16ng nhau

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -14-
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CAC LOAI INTERRUPT

e Supervisor call (SVC) interrupt: khi qua trinh yéu
cau dich vu cua hé thong

e 1/O interrupt: do céc thiét bi I/O sinh ra khi chuyén
trang thai

e External interrupt: sinh ra tir dong ho hé thong, ban
ohim
e Restart interrupt: ngat khoi dong lai may

e Program check: sinh ra khi chuong trinh thuc thi 1énh
bi 161 (chia cho 0, tran so, ...)

e Machine check: do nha san xuat tao ra danh riéng cho
Viéc Kiém tra phan cing

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -15-
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CHUYEN NGU CANH
(CONTEXT SWITCHING)

e Chuyén xu ly tir qua trinh ndy sang qua trinh khac.
e Xay ra khi co interrupt
e Qui trinh:

- Luu trang thai caa qua trinh hién hanh

— Chon qua trinh mai dé xu ly

~ Pua trang thai ctia qua trinh méi vao phan cimg dé xu ly
e Mot context bao gom:

_ tap thanh ghi chaa thong tin trang thai qua trinh vé trang thai CPU,
bo nhé ... caa qua trinh.

=>» Program Status Word (PSW).

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -16-
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CHUYEN NGU CANH
(CONTEXT SWITCHING)

e Cac loai PSW:
_ 0ld PSW
- Current PSW
~ New_PSW
e Hé thong mét bd xir Iy c6 1 Current_ PSW va 6
New PSW va 6 Old_PSW (6 loal interrupt)
e Qua trinh chuyén ngir canh dién ra qua su thay doi
gitra cac PSW trong hé thong
- Current_ PSW - Old_PSW
- New_PSW - Current PSW

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -17-
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BAI TAP

1. Nhirng h¢ diéu hanh nao sau déy cho phép nhiéu qua trinh
cung nam trong bo nhé
Windows NT, Win98SE, Linux, MS-DOS.
2.Phéan loai cac Interrupt sau :
- Nhan Ctrl+C giét qua trinh
- Card mang bao co dir liéu toi
- O dia CD b&o qua trinh chuyeén di liéu d& xong
- Goi ham hé thong fork()
- Nhan nGt Reset ciia may tinh
3.Tim hiéu cac ham/ 1énh tao, huy qué trinh trén Linux.
4.Viét chwong trinh in ra dia chi cac viing nhé ciia mot qué trinh
trén Linux

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -18-
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Chuong 3

PINH THOI BO XU LY

Bagi gialing moan hea fiieau hagnh
LINA

Vud Lea Hugng Khoa CNTT — NHBK TP.
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CHUONG 3 : PINH THOI BO XU LY

Bai toan dinh thoi
Cac thuat ngir
Muc tiéu dinh thoi
Tiéu chi dé dinh thoi
Tiéu chuan danh gia
Cac giai thuat dinh thoi
- Binh thoi han chot
~ FIFO
~ SJF, SRT
-~ RR
~ HRRN
— Hang da muc hoi tiép
e Bai tap

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -2-
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BAI TOAN PINH THOI

e Dinh nghia :

- Phén chia thoi gian thyc thi cho céc qué trinh dong
th,(‘yi trong hé théng sao cho cac qua trinh két thuc va
két thac nhanh nhat.

e Cap do dinh thoi

_ Capcao (high-level)

_ Cap trung (intermediate-level)

~ Capthap (low-level)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -3-
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CAC THUAT NGU

e CPU Dburst
e |/O burst
e Time slice / Quantum
e Interval Timer
e Cic kicu dinh thoi
- non-preemptive
- preemptive

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -4-
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MUC TIEU PINH THOI

Cong bang

Tang hiéu suat toi da

Cuc dai s6 nguoi ding twong tac

C6 thé du doan trudc

Phi ton it

Can d6i viéc su dung tai nguyén

Tranh tri hoan vo han dinh (dung do wuu tién)
Uu tién qua trinh giir tai nguyén quan trong
Phuc vu tot cac qua trinh ¢6 hudng thuan loi
10. Piéu phoi t6i vu khi tai khong can doi

© ©o N o ok W

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TIEU CHI PE PINH THOI

Muc do dung 1/0 (1/0 boundness)

Muc @6 dung CPU (CPU boundness)

bac tinh qua trinh : batch, interactive,real-time...
Do khan cap cuia qua trinh

Do wu tién cua qua trinh

Tan suat gay 16i tham khao trang (page fault)
Tan suat bi gianh CPU

"'ho1 gian dugc CPU phuc vu tir khi tao ra

"hot gian chay con lal caa qua trinh

© oo N o 0 kA w b PE

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TIEU CHUAN PANH GIA
GIAI THUAT PINH THOI

1. Do lgi CPU (CPU utilization)

2. Thong luong (throughput)

3. Thoi gian xur ly (turnaround time)
4. Thot gian doi (waiting time)

5. Thoi gian dap ang (response time)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -7-

N



BO PINH THOI VA BO PIEU VAN

e Bo dinh thdi qua trinh (scheduler)
— Chon lya qua trinh cho CPU phuc vu
- Hoat dong vao nhirng thoi diem
1. Khi qua trinh running - ready
2. Khi qua trinh tir running - blocked
3. Khi qua trinh tir blocked - ready
4. Khi c6 qua trinh két thac
e B¢ diéu van (dispatcher)
~ Chuyeén diéu khién CPU sang cho qué trinh.
— Thuc hién budc chuyén ngit canh:
e Chuyén ngir canh sang cap ngudi ding
e Nhay sang vi tri thich hop caa qua trinh va thuc thi

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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BO PINH THOI QUA TRINH

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -9-
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MOT SO GIAI THUAT PINH THOI

Dinh thét han chot (Deadline Scheduling)
FIFO (First In First Out)
SJF (Shortest Job First)
SRT (Shortest Remaining Time)
RR (Round Robin)
HRRN (Highest Response Ratio Next)
Hang da mirc hoi tiép
(Multilevel Feedback Queue)

N o o B~ w D oE

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -10-
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PINH THOI HAN CHOT
(Deadline Scheduling)

e Con gol la real-time scheduling
- Hard real-time
— Soft real-time

e Dinh thoi sao cho cac qua trinh duoc thuc thi theo mét
bang thot gian xac dinh trudc

e Muc dich : hoan thanh tac vu kip luc

e Ung dung : cdng nghiép, vién théng, quan su...

e Rat phuc tap

e Chi c6 giai thuat cho ting hé théng cu thé

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -11-
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FIFO (First In First Out)

e Con gol la FCFS (First Come First Served)

e Xét dinh thoi qua trinh theo thoi gian dén
hang doi ready cuaa qua trinh

e Qua trinh vao trudc s€ duoc phuc vu truéc

e Dinh thai theo kiéu non-preemptive

9000 O

Processor

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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VIDU 1: GIAI THUAT FIFO

e Thutu dén
P1, P2, P3

e Thur ty thuc hién
P1> P2 > P3

Qua trinh Thai gian thyc thi (giay)
P1 24
P2 5
P3 2
P1 P2 P3
24 29 31

Bagi gialing moan hea fiieau hagnh
LINA

Vud Lea Hugng Khoa CNTT — NHBK TP.
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VIDU 1: GIAI THUAT FIFO

e Thoi gian xir ly (turnaround time)
P1:24s P2:29s P3:31s

e Thoi gian xiwr ly trung binh
(24+29+31)/3 = 28s

e Thai gian doi (waiting time)
P1.0s P2:24s P3:29s

e Thoi gian doi trung binh
(0+24+29)/3=17.67s

e Néu thir tw dén cac qua trinh 1a P3 = P2 = P1 thisao ?
e Nhan xét

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -14-
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SJF (Shortest Job First )

e Dinh thai theo kiéu non-premptive

e Qua trinh co6 thot gian xu ly nhoé nhat s€ duogc xu ly
truoe

e Viéc dinh thoi duoc thuc hién sau khi c6 qua trinh
két thuc

m. ‘

— _
—~—

‘ Min time

Processor

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -15-
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VIDU 2 : GIAI THUAT SJF

e Dinh thoi
P1->P3—>P2 Qua trinh | Thoi gian dén Thoi gian thuc thi
(giay)
P1 0 7
e Tinh cac thdng so ? P2 1 4
P3 5 2
e S0 sanh voi binh thoi lai
: . - PL P2 P3
dinh thoi theo FIFO ? L ;\4 -
| | IPll | | P|3 | P|2 |
e Nhuoc diém ? 0 79 13
Bagi gialng moan hea fiieau hagnh Vub Led Hugng Khoa CNTT —NHBK TP.  -16-
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SRT (Shortest Remaining Time)

e Dinh thoi theo kiéu pre-emptive

e Qua trinh co6 thot gian xu ly con lai nho nhat sé duoc
Xu 1y trudce

e Viéc dinh thoi dugc thuc hién ngay ca khi co qua
trinh dén hé thong

M“ ‘

— _

‘ Min remaining time

Processor
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VI DU 3: GIAI THUAT SRT

e Dinh thoi :
P1>P2>P3->P1

e Tinh céc théng so6 ?

e S0 sanh véi SJF ?

e Nhuoc diém ?

Qua trinh | Thoi gian dén Thai gian thuc thi
(giay)
P1 0 7
P2 3 2
P3 5 2
binh thot lai
P1 P2 P3
PL | P2 | P3| PL

Bagi gialing moan hea fiieau hagnh
LINA

Vud Lea Hugng Khoa CNTT — NHBK TP.
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RR(Round Robin)

e Dinh thoi theo kiéu pre-emptive
e Qua trinh chi duoc chiém CPU trong khoang thoi gian
J (quantum time). Néu trong khoang thoi gian d6 qua

trinh chua két thic thi né tra CPU lai cho H¢ diéu hanh
va quay ve cudl hang doi Ready.

®

Processor

29000
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VIDU 4 : GIAI THUAT RR

e Tinh céc théng so6 ?
Chot_switch=0

e Nhan xét

Qua trinh | Thoi gian dén Thoi gian thuc thi
(giay)
P1 0 7
P2 3 2
P3 5 2
Fll ;2 P3
0 3 5 7

binh thot Round robin vai Quantum
time la 1 giay

Bagi gialing moan hea fiieau hagnh

N

Vud Lea Hugng Khoa CNTT — NHBK TP.
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HRRN (Highest Response Ration Next)

e Cai tién giai thuat SJF

e Dinh thoi theo kiéu non-preemptive

e D6 wu tién cua qua trinh duoc tinh theo cong thic:
p = (t, + )/t
t, waiting time
t, service time

e Qua trinh c6 do wu tién 16n nhat dugc phuc vu

e Do uu tién dong, tinh lai khi c6 qua trinh két thic

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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VIDUS5 : GIAl THUAT HRRN
e Khi P1 két thic, hé

thOl’lg dlnh thot Ial Quatrinh | Thoi gian dén Thoi gian thyc thi
(CPU burst time) (giay)
e Do uu tién i ° !
P2 1 4
P2: (6+4)/4=2.5 - 5 :
P3: (2+2)/2=2
P2 dugc wu tién binh thot lal
P1 P2 II3 1
e Thur tu dinh thot: P1 P2 P3
P1=>P2->P3 0 - 11 13
e Nhan xét
Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.  -22-
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HANG DA MUC HOI TIEP
(Multilevel Feedback Queue)

e Dinh thoi theo kiéu preemptive

e Hé thong gom n hang doi

e Céic hang doi tir 1 dén n-1 duoc dinh thoi theo kiéu FIFO ¢6
quantum time la: q, 9,, ... q,.; (thdng thuong g,<q,<...<q,)

e Néu qua trinh & hang dei k (1< k <n-1) chiém CPU hét thoi
gian g =» sé xe&p vao cuoi hang k+1

e Nhitng qua trinh trong hang k (2< k <n) chi dugc phuc vy
khi va chi khi khong co qua trinh nao trong tat ca cac hang
doi tir 1 den k-1

e Céic qua trinh & hang deoi thir n duoc dinh thai theo kiéu
Round Robin

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -23-
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HANG DA MUC HOI TIEP
(Multilevel Feedback Queue)

e Nhan xet

@ —
Processor
9000
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Chuong 4

~ DPONGBQGIUA
CAC QUA TRINH PONG THOI

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -1-
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CHUONG 4 : PONG BQ GIUA
CAC QUA TRINH PONG THOI

e CAc qua trinh dong thoi
e Van dé tranh chap va tinh loai trir tvong hd
e Giai quyét tranh chap
~ Phuong phap phan mém
~ Phuong phap phan cting
~ Nho su hd tro caa hé diéu hanh
e Mot s6 bai toan vé dong bo

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAC QUA TRINH PONG THOI

e Xir ly dong thoi e Xir ly song song

@ | =

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -3-
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CAU TRUC “parbegin-parend”

e Dung dé mo ta viéc xur Iy dong thoi / song song
parbegin
Phat biéu 1;
Phét biéu 2;

Phéat biéu n
parend,

e Mot Iénh chi bat dau xu Iy song song cac céng viéc dugc néu
sau do.

e Phat bicu sau parbegin-parend chi duoc thuc hién khi moi
cdng Viéc trong parbegin..parend da két thuc.

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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S:

Tinh biéu thirc sau:

=X+ 2%y+(x + 2) * (y-1)

C4c cbng viéc can tinh tuan tuw :

1.
2.

3.

—X

2*y

x+ 2

y—1

-X + 2%y

(x+2) *(y-1)

X +2*y T (x+2) * (y-1)

VI DU

e Co thé xir ly song song:

parbegin
templ = -X;
temp2 = 2*y;
temp3 = x+2;
temp4:=y-1

parend,;

parbegin

tempS = templ + temp2;
temp6 = temp3 * temp4
parend,;
S:=tempsS +tempob;

Bagi gialing moan hea fiieau hagnh

N
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VAN DE TRANH CHAP

e Vi dul:
a:=0;
parbegin

P1;
P2;

parend

o Vidu?2:
a:=100;
parbegin

P;

Q;
parend
print(a);

P1: P2:

1. a:=10; 1. read(a);
2. b:=20; 2. a=atl;
3. a:=atb; 3. print(a);
4. print(a);

P: Q:

1. a:=a+l; 1. a:=at2;

Bagi gialing moan hea fiieau hagnh
LINA
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Process P:
a=a+1
EndProcess;

\ 4

L.LOAD A, RI1
2. INC RI, 1
3.5T0 RILA

1,4,5,6,2,3 ‘ a =101 and not 103.

VI DU 2

o

Process ():
a=a+?2
EndProcess;

. 4

4. LOAD A RI
5.INC RIL, 2
6. 53TO RI1,A

Bagi gialing moan heé nieau hagnh

(M Vil |

Vud Lea Hugng Khoa CNTT — NHBK TP.
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GIAI QUYET TRANH CHAP

e Nguyén tic : khi qua trinh ndo dang thao tac trén tai nguyén thi
qua trinh khac phai dgi cho dén khi qua trinh dang thao tac
hoan tat céng viéc

- Dam bao tinh loai trir tuong hd (mutual exclusion) trén
vung tranh chap (critical section)

P
P2

e Cac van dé quan tam : vlng tranh chap, céc thao tac
lién quan va tinh loai trir trong ho

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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GIAlI THUAT TONG QUAT

e MJi qué trinh tham gia vao viing tranh chap thuc hién
begin

enter_mutual_exclusion;
critical_section;
exit_mutual exclusion;

end:;
e enter mutual exclusion

if c6 quéa trinh dang ¢ trong ving tranh chdp then doi
else duroc phép vao

e exit mutual exclusion
cho phép m¢t trong cac qua trinh dang doi (néu co) duwoc vao
vung tranh chap.

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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NGUYEN TAC GIAI QUYET TRANH CHAP

1. Cac lénh phan mém la lénh don vi

2. Cac qua trinh dong thoi co thé khong dong b
nhau

3. Qué trinh ngoai ving tranh chap khéng cq quyen
cam qua trinh khac xin vao vung tranh chap.

4. Qua trinh khong b1 tri hoan vo han dinh khi xin
vao vung tranh chap.

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -10-
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CAC PHUONG PHAP GIAI QUYET
TRANH CHAP

e CAc phwong phap hién thuec :
~ Phan mém : giai thuat Dekker, Peterson, Bakery
~ Phan cing : 1énh testandset
~ Céc cau truc dic biét : semaphore, monitor-...
e Cac phwong phap giai quyét tranh chap co thé la
busy-waliting hay sleep-wakeup:
- Busy waiting: gué trinh yﬁn?chiém CPU khi khbng vao
vung tranh chap dworc dé kiém tra diéu Kién.
- Sleep and Wakeup: ngwotc lai

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -11-
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GIAl THUAT DEKKER -VERSION1

program Yersionone ;
var processnamber | integer;

procedure ProceEE0one | procedure processtwo;
begin begin
while true do while ttrue do
begin begin
while processrmimber = 2 do while processnimber = 1 do
ariticalsectionone; ariticalsectiontwo;
processmtnber = 2 processiamber = 2
otherstuffone ; otherstufftwo;
end end
end; end;

begin)

processtmber = 1;
parbegin
ProOCEEEOne |
proce:sstwo,;
parend

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -12-
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GIAl THUAT DEKKER - VERSION?

Program versiontwo;
var plinside, plinside : boolean;
procedure Processone ; procedure processtwo;
begin begin
while true do while true do
begin begin
while plinside do while plinside do
plinside = trae; plinside = trae;
ariticalsectionone; ariticalsectiotwo;
plinside = false; plinside = false;
otherstuffone | otherstufftwo;
exnd exnd
end: end:
begin
plinside = false;
plinside = false;
parbesin
ProcesE0ne |
processtwo;
parend
Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -13-
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GIAl THUAT DEKKER - VERSION3

Program versionthres,
var P lvwrantstosnter, p2wantstosnt=r . boolearn,
procedure Proce Soores; proceduce processtero,
bepin begin
while tru= do while tru= do
begin begin
P lwantstosnter (=true, pdwrantstoenter = truae,
while p2wrantstoenter do while plwantstosenter do
crifical s=ct onone, critical s=ct otwro,
plwantstoenter :=fal ==, pa2vwantstosnter :=fal s=;
otherstufforne, otherstufftes o,
enrl entd
end; end;
begin
P lwwrantstosnter :=fal ==,
padwantstoenter (=fal ==,
parbegin
Proces ssols)
ProCe S5t )
parend
end.
Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -14-

(M Vil |



GIAl THUAT DEKKER - VERSION4

Do CS werzionfour,
var plwantztoenter, pl2wantztosenter @ boolean,
procedure ETOCEZz0One; procedure ETOCEZ 1o,
begin begin
while true do while true do
begin begin
plwantztoenter 1= true, Plwantztoentetr 1= true,
while p2wantztoenter do while plwantztoenter do
begin begin
plwantztoenter (= falze, plwantztoenter (= falze,
delawrandom, fewcowclex], delaw random, few oy cle=z;
Pl=ant=toenter (= true, Flwantztoenter = trae;
ervd ;. ervd ;
critical=zecti conone, criticalzecti ot oy
plwantztoenter (= falze, Flwantztoenter (= falze,
I other=ztuffone, otherztufftw oy
end end
end ; e ;
begin
plwantztoenter (= falze;, p2wantztosentetr (= fal=ze;
parbegin
ProcesSone,;
pProcesstwo,;
pare i
e d.
Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -15-
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GIAlI THUAT DEKKER

procedure procsssone;
begin
while true do
begin
plwantstoenter = tues,
while p?wantstoenter do
if favored procese=second then
begin
plwantstoenter (= false,
while favoredprocess = s=cond do,
plwantstoentsr = true,
end:
critical secticnones,
favordprocess = ==econd,
plwantstoenter = fals=,
otherswffone,
end
end;

‘pocedure proossstwo,

begin
while true do
begin
pwantstoentsr = true,
while plwantstoenter do
if favored proce sz =first then
begin
p2wantstoentst = falee,
while favoredprocess = first do
plwantstoentsr = tue,
end:
critical sectiotwo,
favoredprooess = first,
p2wantstoentsr = false,
othe s,
end
end;

Bagi gialing moan heé nieau hagnh
LI NA

Vud Lea Hugng Khoa CNTT — NHBK TP.  -16-



GIAlI THUAT PETERSON

program petersonsalgorithm,

Yar favored process @ (first, ==cond);
Flwantstoentsr, pdwantstoentsr @ boolean,
procudure processone, procudure procs s,
regin regin
while tue do while tue do
regin regin
plwantstoesntsr (= trus, plwantstosnter (= trus,
favored process = ==ocond, favoredprocess = first,
while p2wantstoentsr and while plwantstoentsr and
favorsdprocess = ==cond do | favoredprocsss = first do
critical sectionon=, critical s=ction o,
plwantstoenttr = false, pdwantstoentr (= false,
otherstuffons, otherstufftwc,
end end
end, end;
egin

plwantstoentsr (= false,
pdwantstoenter (= false,
favored process = first,

parbegin
Proc= S50,
pt‘-::-f_‘.'ErSSt’-.'-fC:-',
parend
el
Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -17-
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GIAlI THUAT BAKERY

e Trudc khi vao vung tranh chap, méi qué trinh chon
cho minh mdt con so.

e K qua trinh ndo giit k so nho nhat s& duoc vao ving
tranh chap.

e N&u hai quéa trinh P; va P; gitt hal s6 bang nhau thi qua
trinh P, s€ duoc vao vung tranh chap trudc néu i < j.

e Cac gia tri ma cac qua trinh cé duogc la mot day khong
giam: 1,2,3,3,3,3,4,5...

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -18-
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GIAlI THUAT BAKERY

Process i:
repeat
choosing[i]:=true;
number[i]:=max(number[0], number[1], ..., number[n - 1]) +1;
choosing[i]:=false;
for ;=0 to n-1do begin
while choosing[ j] do;
while number[j]20 and (number[j], J) < (number][ i],i) do;
end,;
critical section;

number] 1]:=0;
remainder section:
until false;

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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GIAlI THUAT BAKERY

e Ghi chu:
- (a,b) < (c,d): if a<c
or (a=c) and (b<d)
- choosing: array [0.. n - 1] of boolean;
(duoc khoi dong tat ca céc gia tri 1a false)
- number: array [0.. n- 1] of integer;
(dugc khoi dong tat ca cac gia tri 14 0)

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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PHUONG PHAP PHAN CUNG

e Phai dugc phan cting (CPU) hd tro 1énh
e Lénh testandsetga,b): thuc hién ba thao tac sau lién
tuc, khong bi ngat quang:
1. read b;
2. a:=Db;
3. b:=true;
(a, b: kiéu Boolean)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -21-
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PHUONG PHAP PHAN CUNG

var active
procedure processorns,
varonecannotent=r | boolean,
begin
while true do
begin
onecannotenter = truas;,
while cnecarnmotenter do
testa nd set [ oneca nnotenter,

: boolean,

procedure processtwo,
vartwocannotent=er : boolean,
begin
while true do
begin
wocannotenter (= tras;
while twocannotenter do
testand st tewoca nnotenter,

active, active,
critical s=ct onones;, critical s=chontwo,
active (= fals=, active (= fal==,
otherstuffone, otherstufftweeo,
enftd end
end; end;
begin
active :=fals==,
parbegin
Procs ssores;
pProce s,
parensd
end.

Bagi gialing moan heé nieau hagnh
LI NA
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SEMAPHORE

e La cau trdc dit liéu dic biét chi cho phép truy xuat théng qua cac
tac vu duoc thuc hién nhu Iénh don Vi nhu sau

- Init(semaphore S, integer num) : S:=num,;
- P(semaphore S)
IfS>0thenS:=S-1elsewaitony);
- V(semaphore S
If (cO qua trinh dang doi trén S)
then (kich khot 1 trong cac qua trinh do)
elseS:=S +1;

e COo hai loai semaphore:
- Semaphore nhi phan: co6 gia tri 0 hoac 1
— Semaphore dén : ¢ gia tri tir 2 tro 1én
e Hién thuc semaphore : cap hé diéu hanh / cap phan mém

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAC PHUONG PHAP GIAI QUYET
TRANH CHAP KHAC

e Mutex

e Lock file

e Lock, Unlock

e Monitor

e Condition variable

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -24-
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SU DUNG SEMAPHORE

e var S : semaphore;
e Process P;
enter_critical _section =P (S)
exit_critical_section =V (S)
e Lc dau phai khai dong semaphore S bang so qué trinh toi
da duoc phép vao vung tranh chap dong thoi
Init( S, 1):
Init (S, num);

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -25-
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PONG BO NHIEU QUA TRINH

e \Van dé
- Vuing tranh chap cho phép t6i da k qua
trinh cung vao dong thoi
e Giai quyét
- Dung semamphore
- Glal thuat Bakery

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -26-
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MOT SO BAI TOAN VE PONG BO

® Bal toan Producer-Consumer

[ [
L L

PRODUCER BOUNDED CONSUMER
BUFFER
T O
e Bal toan 5 tri€t gla an tol O " O
O O
@ e O kS Q
e Bai toan tiém cat toc [
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Chuong 5
DEADLOCK

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -1-

N



CHUONG 5 : DEADLOCK

e Dinh nghia deadlock

e Diéu kién dé cd deadlock

e Cac phuong phap giai quyét
_ Chong deadlock
- Tranh deadlock

- Phat hién deadlock
_ Phyc hoi deadlock

e Bai tap

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -2-
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PINH NGHIA

e Qua trinh deadlock : do1 mot su kién khong bao gio xay ra.
e Mot hé thong bi deadlock : c6 qué trinh bi deadlock.

P1

— ‘PZ

P3

15KB
buffer

Tac nghén trong giao théng Tac nghén trong quan 1y in an

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -3-
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VI DU & BAN CHAT DEADLOCK

Hai qué trinh bi deadlock: Dang deadlock:
Processl | Process?2
P(S1); P(S2),
P(S2); P(S1);
Critical Critical Section;
Section; V(S2):
V(S l) ! V(S 1) ) Processl Process?2
V(S2);

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -4-
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DEADLOCK VA TRI HOAN VO HAN PINH

e Deadlock
- Dot su kién khdong bao gio xay ra
- Nguyén nhan ?
e Tri hoan vo han dinh (Indefinite postponement)
~ Doi su kién cb thé xay ra nhung khong xéc dinh thoi diém
— Biéu hién nhu deadlock
- Nguyén nhan ?
e Deadlock co khac vong lap vo han ?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -5-

N



PIEU KIEN XAY RA DEADLOCK

. biéu kién mutual exclusion: cac qua trinh can thuc

hién loai trir twong ho trén ving tranh chap

. biéu kién hold & wait: qua trinh dang giir tai nguyén

c6 thé yéu cau thém tai nguyén khac

. biéu kién no-preemption: tai nguyén chi duoc giai

phong khi qua trinh dung xong

. biéu kién circular-wait: cac qua trinh gitr va doi tai

nguyén tao thanh vong luan quan

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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GIAI QUYET DEADLOCK

e Ngan ngwra deadlock (deadlock prevention)
_ Qui dinh cap , dung tai nguyén nghiém ngit
- Khéng cho céc diéu kién deadlock xay ra

e Tranh deadlock (deadlock avoidance)
- Van cho céc diéu kién deadlock ton tai
_ Cap tai nguyén hop ly, an toan

e Phat hién deadlock (deadlock detection)

e Phuc hoi deadlock (deadlock recovery)

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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NGAN NGUA DEADLOCK (Havender)

e Cam diéu kiéen multual-exclusion ?
e Cam diéu kién hold & wait

— Qua trinh y&u cau tat ca tai nguy@n mét lan

~ Chi duoc xir Iy khi da du tat ca tai nguyén cagn thiét
e Cam diéu kién no-preemption

- Néu yéu cau tai nguyén khong duoc, qua trinh phai giai phong
tat ca tai nguyén dang gitr va yéu cau lai. (?)

e L oal bo circular-wait

_ Sap xép tai nguyén theo trat tu va chung cap cho qua trinh theo
dung trat ty d6. Chieng minh ?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -8-
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NGAN NGUA DEADLOCK (Havender)

e Vidu | oua Yéu cau
trinh thuc té
Pl R6, R4, R1

P2 R2, R5, R4

P3 R3, R7, R1

e Nhan xét vé p/p ngiin ngira deadlock

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -9-
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TRANH DEADLOCK
e Giai thuat nha bang (Banker’s Algorithm)
— Hé diéu hanh ~ nha Bing
— Qua trinh ~ khach hang
— Tai nguyén ~ von vay
e Rang bugc
— Yéu cau vay cuc dai < von nha bang
— Khéach khéng tra von néu vay chua d yéu cau cuc dai
— Khi vay du, khach phai tra da vén sau thoi gian hitu han
e Trang thai nha bang
— Antoan (Safe): thoa yéu cau moi khach, ngan hang thu vén du
— Khéng an toan ( Unsafe) : nguoc lai = ¢ thé deadlock
e Hé thong phai cap phat tai nguyén sao cho khéng roi vao trang
thai Unsafe

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -10-
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VI DU

e Trang thai sau la an toan. Tai sao ?

Pang muon | Can toida Can thém
P1 1 4 3
P2 4 6
P3 5 8 3
Von 12, con lai 2
e Trang thai sau la khdong an toan. Tai sao ?
Pang muon Can t6i da Can thém
P1 8 10
P2 2 5 3
P3 1 3

Von 12, conlai 1

Bagi gialing moan hea fiieau hagnh
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PHAT HIEN DEADLOCK

e Ghi nhan, theo d&i yéu cau, su cap phat tai nguyén
cho cac qua trinh.
e Dung d6 thi RAG (Resource Allocation Graph)

P1 yéu cau n tai nguyén loai R1

n
- Qua trinh - > . R1

@ Tai nguyén P2 dang gitt 1 tai nguyén loai R2

P2 - © O)R2
‘ Tai nguyén O

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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PHAT HIEN DEADLOCK

e Glan luoc RAG
1. Tai nguyén ranh = cap cho qué trinh yéu cau
2. Qua trinh du tai nguyén
—> X04 mol canh vao, xoa qua gtrinh
3. Lap lai 1 véi cac qua trinh khac dén khi toi gian
e Kbhi gial thuat durng
- RAG khong con canh: khong co deadlock
- RAG c0 chu trinh (cycle): deadlock

e Nhan xét
_  Phi ton I6n

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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VIDU 1: GIAN UOC RAG

.<-

I 4.

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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BAI TAP : GIAN UOC RAG

R1

O

e

R6

R2

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -15-
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PHUC HOAI DEADLOCK

e Di kem véi p.p phat hién deadlock
e Thuc hién
~ Chon lya qué trinh dé thu hoi tai nguyén
- Treo (suspend) qua trinh
_ Thu hoi tai nguyén (preemptive)
_ Phuc hoi (resume) cac qua trinh con lai
e Khd c0 thé giai quyét tron ven

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -16-

N



BAI TAP
1. Heéthong 1 ton 10% thoi gian cho moi ung dung dé ngin ngura
deadlock. H¢ thong 2 khong ngén ngura nén can 10% thoi glan tng

dung dé phuc hoi mdi ttng dung bi deadlock. So sanh phi ton 2 hé
thong.

2. Tim trang thai caa hé thong sau

Khéch D3 muon Nhu cau toi da
A B C A B C
P1 1 1 0 1 3 0
P2 0 1 1 1 1 2
P3 1 0 0 1 1 3
P4 0 1 0 2 1 0

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -17-
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~ Chuong6
BO NHO THUC

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -1-
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CHUONG 6 : BO NHO THUC

e Phan cap bo nhd & cac van dé quan tam
e Cac chién lugc quan Iy bo nhé

_ Chién
_ Chién

ugC Nap
uoc sap dit

_ Chién]
e To chuc

uocC t
bo n

hay thé
NG thuc

- Pon lap trin
~ Pa 14ap trinh phan doan c6 dinh / thay doi
~ Pa 14ap trinh c6 thay thé ving nhé

i

Bagi gialing moan hea fiieau hagnh

N

Vud Lea Hugng Khoa CNTT — NHBK TP.



PHAN CAP BO NHO

e Tir trén xudng
- Toc do giam
- Dung lugng tang

- Gia thanh giam ‘

e Cac van dé quan tam
- Bo nhé chinh chtra 1 hay nhiéu qua trinh ?
- Cac gt dung vung nhé nhu nhau / khac nhau ?
- Bao vé vung nhé caa OS va cua tung gt ?
- Vung nhé cua gt la lién tuc / gian doan ?

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CHIEN LUQC
QUAN LY BQ NHO

e Chién lugC nap (fetch strategies)

~ Nap phan nao cua qué trinh vao bo nhd va khi nao nap
I)

~ Nap theo y8u cau & nap tién doan
e Chién luoc Sép dat (placement strategies)
- Nap qua trinh maéi vao dau ?

e Chién lugc thay thé (replacement strategies)
- Pua qua trinh nao ra b nho phu ?

Bagi gialing moan heé fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -
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TO CHUC BO NHO THUTC

e Cap phat b nhé lién tuc

- Bon 1ap trinh

- Pa 1ap trinh phan doan ¢co dinh

~ Pa 1ap trinh phan doan thay doi

~ Pa 1ap trinh co thay thé ving nhé
e Cap phat bd nhé khong lién tuc

533)'

Bagi gialing moan heé fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. e
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HE THONG PHAN PHOI LIEN TUC

MOT NGUOI DUNG
(Single User Continuous Storage Allocation)

® Phuc vu 1 qgt, 1 user

® Bao vé vung nhé ?

® Khong can chién lugc
sap dat va thay thé

® Ky thuat nap : overlay

Bagi gialing moan heé fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. %-
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KY THUAT OVERLAY

® DUng dé chay chuong trinh ¢6 kich thuéc 16n hon kich
thudc bo nhé thuc

FIXED AREA | PROGRAM

OVERLAY AREA

UNUSED

Bagi gialing moan heé fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. {7
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HE THONG PA CHUONG
PHAN DOAN CO PINH
(Fixed Partitioning Multiprogramming)

® Chia b nhé n phan bang nhau, mdi gt 1 phan
=> Khong can chién lugc sap dat

® Dich va nap c6 dinh ® Dich va nap xac dinh lai

OS

Process queue

Process queue

Bagi gialing moan heé fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. B
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HE THONG PA CHUONG
PHAN POAN CO PINH

® B4o vé vung nho

CPU

NEEEE L ow boundary
~NEEE High boundary

® \/an dé phan manh vung nhé (fragmentation)

Bagi gialing moan heé fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. 2.

N



HE THONG PA CHUONG
PHAN DOAN THAY DO
(Variable Partitioning Multiprogramming)

User C 40KB

Bagi gialng moan hea fieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. 1o
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HE THONG PA CHUONG
PHAN POAN THAY DO

® Chién luoc sap dit

OS

._ 7 STER A G First fit

SCER LR (GG \Worst fit

Free space 15KB N &l

® \/an dé phan manh vung nhé (fragmentation)

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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HE THONG PA CHUONG
CO THAY THE VUNG NHO
(Multiprogramming With Storage Swapping)

Programs on Secondary
storage

swap in
| SWAPPING
AREA

swap out

Bagi gialng moan hea fieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. ez
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CHUONG 7 : TO CHUC BO NHO AO

e Khai niém bo nhé ao

e Anh xa dia chi’

e Ky thuat phan trang

e Van dé x&c dinh kich cé& trang

e Ky thuat phan doan

e Phoi hop phan trang va phan doan
e Bali tap

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -1-
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VI DU MINH HOA VE BO NHO
inta=0, *p;
void main( int argc, char *argv[ ] ) {

P=&a;

printf(“Address of a =%u”, p);

....theec hién cac cong viéc khong lam thay déi giatrip...

printf(“Address of a =%u”, p);

N o O kW N E

Cau hal :

1. Cac dia chi cua a ¢ trén la dia chi trén bo nho vat ly (RAM) ?

2. Pia chi cia a in ra é cac dong 4 & 6 c6 khi nao khac nhau khong ?

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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KHAI NIEM BO NHO AO

e La hinh anh cua bo nhé thuc
e Tach roi dia chi qua trinh truy cap va dia chi trén b nhé
thwc
- bia chi 40 V: tham khao béi process
- bia chi thuc R : ¢06 trong bo nhé thuc
VI >> R
e Dia chi 40 dwgc anh xa thanh dia chi thuc moi khi quéa
trinh thwc thi - dynamic address translation
e Su can thiét cia bd nhé 4o
— Dé phat trién ttng dung
~ Luu trit dwoc nhiéu qué trinh trong bd nhé
- Tai dinh vi (relocation) cac qua trinh
— Cho cac qua trinh chia xé vung nh¢ dé dang

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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ANH XA PIA CHI
e Cach thuc hién : anh xa khéi (hinh 1)
e Dung gia lap sw lién tuc caa bo nhou (hinh 2)

Khong gian dia chi a0

————————

Khong gian

dia chi thuc Co ché anh xa
dia chi
Hinh 1 Hinh 2
Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CACH THUC HIEN ANH XA KHOI

Pia chi 40

»
)l

Pia chi thuc

Bang anh xa khoi

b = chi so6 khoi a= dia chi bang anh xa khoi b’= chi s6 khoi thuc
d= d doi trong khdi | = bit hién dién

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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KY THUAT PHAN TRANG (PAGING)

e Cac khoi by nhé co kich thwéc bang nhau
~ Khoi trén bo nhé a0 :  trang (page)
— Khoi trén bd nhé thuic : page frame
e M&i dia chi 40 c6 hai thanh phan:
_ Chi sé trang (page number)
- Do doi ctia 6 nhé trong trang do (offset)
e MGéi qua trinh c6 mot bang anh xa trang (page table)
e Méi muc (entry) cia bang anh xa trang chira
- Present bit
- Secondary storage address
- Page frame number
- Modified bit
— Céc bit diéu khién khac
e Dung 1 register chira dia chi thuc cia bang anh xa trang caa
qua trinh dang chay

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -6-
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ANH XA PIA CHI TRUC TIEPTRONG
HE THONG PHAN TRANG

I I

I I
Virtual Address I l !
i i
Page # | Offset 1 Frame # Offset I
i » i
] 1 \/\
I I
] REgiSIEI‘ ]
| Page Table Ptr |
I I
i i
1 Page Table 1
I I I
I I Offset Page
I P# I Frame
i I
1 1
| | Frame # |
I I
i i
i i
] | \/\
i i
Program I Paging I Main Memory

I I
1 1

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -7-
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ANH XA TRANG DUNG BO NHO KET HQP

T Secondary
- Tain Memory _ .
Virtual Address y Memory

Page # | Offset N~ N

Translation
Lookaside Buffer
—
TLB hit I
> Offset
—:. ‘_
—
Load
Page Table L
— 1—
TLB miss Present \./\
—»
Absent J
v 4
Frame # Offset
Real Address \/\
Page fault
Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -8-
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DUNG CHUNG BO NHO

ed 1 =
4
ed 2 6
1
St page table
for F‘1
data 1

Logical address space
of process P,

ed1 e
4
ed 2 6
2
S page table
for P'3
data 3

Logical address space
of process P,

Diéu kién dé cd thé chia xé cac

trang nhé la gi ?

ed 1

ed 2

ed 3

data 2

~ ||| W

page table
for P,

Logical address space
of process F,

10

data 1

data 3

ed1

ed 2

ed 3

data 2

Bagi gialing moan heé nieau hagnh
LINA

Vud Lea Hugng Khoa CNTT — NHBK TP.




LUU TRU BANG ANH XA TRANG
e Khong gian dia chi 40 rat lén
- Dung 32 - 64 bit dia chi
- Vi 32 bit dia chi, trang co size 4KB, bang anh xa
trang s€ co 220 muc
=» Lam sao lwu trir bang anh xa trang cua moi qt ?
e Gial phap
- Luu trir page table trong bo nhé 4o va phan trang né
— Mét sb hién thuc
e Bang 4nh xa trang da cap
e Bang anh xa trang ngooc

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -10-
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BANG ANH XA TRANG DA CAP

e Chi so trang duoc chia ra thanh n chi s6 nho
e Vidu : 386, Pentium dung n =2
_ Chi s6 trang duoc chia lam 2 chi s6 p1 va p2

logical address
P4 Ps d

!

-1

=

outer-page q
table {

page of
page table

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -11-
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BO NHO AO WINDOWS NT TREN Intel x86

e Phan trang 4KB, dia chi a0 32 bit
e M®6i quéa trinh c6 bang anh xa trang 2 cap

Page directory chira 1024 muc (PDE), mdi muyc 4B

1 PDE chi tgi mét bang anh xa trang cap 2. Bang nay c6 1024 muc (PTE),
moi muc 4B

Page directory luon & trong bo nhé thuc
Céac bang anh xa cap 2 c thé

e Quaé trinh khi méi tao chi dwoc cap mét sé trang
e 1 PTE chwa cac thong tin

1 Present bit, 1 dirty bit, cac protection bit
Cac bit chi file Iuu trir trang twong (ng
Cac bit chi trang thai trang : committed, reserved, not used.

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -12-
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BANG ANH XA TRANG NGUQC
(Inverted Page Table — IPT )

e Dung trong PowerPC logical

physical
A A A 7 A dd address
e Toan hé thong c6 mot IPT T .
e 1 muc cua IPT F’“’/F’ d Ii d
- Tuong tng véi 1 frame bo nhé |
thuc .
, i - i
— Chura chi s6 trang 4o dugc anh xa search l
vao frame do va PID cua quéa pd [ p

trinh twrong trng dung trang ao
nay
e Dung PID + page# dé tim trong
bang IPT, tir 40 suy ra frame#

Inverted Page Table

Bagi gialing moan heé nieau hagnh
LINA

Vud Lea Hugng Khoa CNTT — NHBK TP.
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VAN DE KICH THUOC TRANG

e Phu thudc phan cung (size cua frame)
e Kich thuoc trang nén Ién hay nho

e Ti ¢ page fault phu thuoc vao page size va so frame
cap cho qua trinh

Page Size
is Fixed

Page Fault Rate
Page Fault Rate

N
| |

Page size Number of Page Frames Allocated

e Kich thudc trang thong thuong tir 1KB — 4KB

Bagi gialing moan hea fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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KY THUAT PHAN POAN (SEGMENTATION

e Céac khoi bd nhé c6 kich thudc khac nhau tly thudc yéu cau ciia qué
trinh.
e Dia chi ao:
— Chi sb doan (Segment number)
- Do doi caa 6 nhé trong doan (Displacement)
e Uu diém:
- D@ dang mé rong segment, thay doi va tai bién dich chuong trinh ma khong
can link hay load lai
- Cho phép chia sé, bao vé gitra cac process.
e MOoi qué trinh ¢ mot bang anh xa doan (segment table)
e Mo6i muc (entry) cua bang 4nh xa doan chua
- Present bit
- Secoqdary storage agdress
- Chi so segment, chieu dai segment
- Modified bit
~ CAc bit diéu khién khac

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -15-
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ANH XA DPIA CHI TRONG HE THONG
PHAN POAN

1 1
1 1
Virtual Address : Segment Table :
Seg # Offset =d I Base +d 1
1 1
1 . 1
I Register I
| Seg Table Ptr |
1 1
1 1
1 Segment Table [ d -
I I g
I I 5
1 S# 1 #
| > 1
1 1
1 |Length | Base 1
1 1
1 1
1 1
' ' N
1 1
Program I Segmentation I Main Memory
1 1
1 1
Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -16-
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CO CHE BAO VE & CHIA XE BQ NHO
TRONG HE THONG PHAN TRANG

e Quyeén: Read, Write, Execute
e Muc do bao Vé:

Mode Read Write Exec
Security N N N
Copy prevention

Data protection

Data protection

Run prevention
Full right

<|<|<|<]|=z
<|<|z|z|=z
<|lz|<|z]|<

e C6 thé chia xé doan nhu chia xé trang

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -17-
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PHOI HOP PHAN TRANG & PHAN POALI

e Dia chi a0 V=(s, p, d)

_ s: chi s6 doan (segment #)

— p: chi so trang trong doan (page #)

- d : do doi cua 0 nho trong trang (displacement)
e Dia chi thuc R=(p’, d’)

_ p’: chi s6 trang thuc (frame #)

- d’ : @6 doi cua 6 nhé trong trang thuc
e Anh xa dia chi

(s, p) = Associate memory =2 p’

Hoac

s=2s’ (s, p)=2>p’

(s’ : dia chi dau bang anh xa trang véi méi doan)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -18-
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ANH XA PIA CHI TRONG HE THONG
PHAN POAN KET HOP PHAN TRANG

Virtual address

!! Associative map

Real address

Segment
table

Page
table

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -19-
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CAU TRUC ANH XA BO NHO
(trong hé thong phan doan két
hop phan trang)

Real
""""""""""" memory

Process AT
table ' '
Segment
tables Page
table '
Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -20-
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BAI TAP

1. Héthong VM phan trang c6 page size 1KB. Chi s6
trang tir 0..49. Bo nh¢ thuc 5KB. Cho bang anh xa
trang sau, tinh dia chi vat ly cta cac 6 nhé ¢co dia chi
a0 la 19371, 22230, 22955

Virtual page # 17 | 18 | 19 | 20 | 21 | 22 | 23
Present bit 1 1 0 1 |1 0 1
Page frame# |...| 1 3 = 4 | 2 = 0

2. Cho biét tam dia chi mot qua trinh cd thé truy cap.
3.  Diachiao 32784 cua qua trinh c6 bang anh xa trang trén co
twong ng voi dia chi 6 nhé thuc nao khong ?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -21-
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CHUONG 8 : QUAN LY BO NHO AO

e Cac chién lwoc quan Iy by nhé 4o
e CAc giai thuat thay thé trang
e Nguyén tac toi wu
e C4c giai thuat: OPT, FIFO, LRU, LFU,
NUR, dip may thw hali

e Tinh cuc bo (locality)
e Ly thuyét vé tap lam viéc (working set)
e Bali tap

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAC CHIEN LUQC QUAN LY BO NHO AC
e Cac chién lwgc quan 1y
— Chién lwoc nap (Fetch strategies)
— Chién lwoc sap dat (Placement strategies)
— Chién lwoc thay thé(Replacement strategies)
e Chién lwoc nap
~ Nap trang theo yéu cau (Demand paging)
- Nap trang tién doan (Anticipatory paging)
- Page fault va cac bwaéc xir ly page fault
e Chién lugc sap dit
e Chién lwoc thay thé

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -2-
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CAC GIAI THUAT THAY THE TRANG

e Yéu cau : Toi thiéu so page fault
e Nguyén tic toi wu : Chon trang thay thé 1a
1. Trang khéng con dung nira
2. Trang s& khong dung lai trong thai gian xa nhat
e CAac tiéu chuan (thuc té) dé chon trang thay thé
~ Cac trang khong bi thay doi
- Cac trang khong bi khoa
_ Céc trang khong thudc qué trinh nhiéu page fault
- Cac trang khong thuoc tap lam viéc ciaa qua trinh
e M@t so giai thuat thay thé trang
~ Thay thé trang ngau nhién
- FIFO, LRU, giai thuat xap xi LRU, LFU, NUR

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.

N



GIAl THUAT TOI UU (OPT)

e Chon trang thay thé la trang sé khong dwoc tham
khao trong thot gian lau nhat

112134125123 (4]|5

Thoi

asime | O] 1[2[3[4|5|6|7|8]|9]|10]11

By nho 7 page
thyc co fault
3 frame

e Nhan xet?

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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GIAl THUAT FIFO

e Chon trang thay thé la trang & trong by nhé thuc trong
khoang thot gian lau nhat
e Nghich ly Belady

11213412512 |3|4]5
B6 nhé
thuc co
3 frame

9 page
fault
B6 nhé 104
thuc co page
4 frame fault

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -5-
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GIAlI THUAT LRU (Least Recently Used)

e Chon trang thay thé la trang da khong dwgc
tham khao trong theoi gian lau nhat

Thaoti 011

2

3

A

5

6789|1011

diém t

Chubi
tham khao 112

A

B6 nho
thuc co
3 frame

e Nhan xet?

e So sanh voi FIFO

51112345

Bagi giallng moan heéa fieau hagnh

N

Vud Lea Hugng Khoa CNTT — NHBK TP.
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GIAlI THUAT NUR (Not Used Recently)
e La giai thuat xap xi LRU
e Dung thém 2 bit cho mai trang
- Referenced bit R

- Modified bit M (con goi la dirty bit)

e Trang sé thudc 1 trong 4 nhom, thay thé trang sé

theo d¢ wu tién cua nhom trang

M

Y nghia doi véi trang nhé

Chua tham chiéu, chua stra doi

Chua tham chiéu, di stra doi ?

Pa tham chiéu, chua stra doi

R, | OO |
R (Ol O

DA tham chiéu, da stra doi

\4

Tha tu vu tién
thay thé trang
giam dan

Bagi gialing moan hea fiieau hagnh
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DIP MAY THU HAI (Second Chance)

e LA giai thuat xap xi LRU

e COn goi la giai thuat FIFO cai tién

e Mbi trang c6 1 bit tham chiéu R, Ite dau 14 0
e Trang dwoc chon xét thay thé theo kiéu FIFO.

- Trang co

- Trang co
R=0. Hé t
hang doi.

e Nhan xét?

R=0 sé& dwoc thay thé ngay
R=1 dwoe dwa vao cudi hang va dit lai

hong chon lwa cac trang con lai trong

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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GIAl THUAT LFU (Least Frequently Used)

e La giai thuat xap xi LRU

e Chon trang thay thé 1a trang co tan sé6 dwoc tham khao 1a nhé
nht trong 1 khoang thai gian nhat dinh

diem t

Thot o(112(3|4|5|6|7]|8|9[10]11

Chubi :
tham khao 1121314122332 |3|4]|5

e Tait=11, néu trong b nhé con 3 trang 2, 3, 4 ta sé
chon trang 4 dé thay thé

e Nhan xet?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -9-
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LY THUYET VE TINH CUC BO (Locality)

e Tinh cuc b vé thoi gian (temporal locality)

- Cac su vigc xay ra ¢ thoi diém t rat co thé dang xay ra é
cac thoi diém 1an can (t+dt, t—dt)

- Vidu : mgt vung nho dang dwroc tham khado c6 thé sé duoc
tham khéo dén trong twong lai gan

e Tinh cuc bd vé khong gian(spatial locality)
~ Bién cé xay ra & mot vung rat co thé dang xay ra & cac
vung lan can
- Vidu : nhitng vung nho dang duoc tham khao gan day
thu'oﬂg ké nhau

e Y nghia
- Trong lap trinh
~ Trong OS : giai thuat thay thé trang’

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -10-
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KY THUAT PEM TRANG (Page Buffering)

e Tam thoi giir lai cic trang duogc chon dé thay thé = tranh
tdc dong cua giai thuatt thay thé trang kém hiéu qua. St
dung 2 danh sach

- Free page list
- Modified page list

e Khi cd page fault, hé thong tim xem trang can nap cé con

trong bé nho khong trudc khi nap trang.
— Trang nap sé& nap vao dau free page list

- Modified page list ding dé ghi cac trang ra theo tirng cum nhiéu
trang =» giam chi phi I/O

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -11-
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CAC VAN DE KHAC

e Tam vuc thay thé trang (resident scope)
~ Tam vuc cuc bd : chi chon trang thay thé trong nhing trang cua
qua trinh lién quan
- Tam vyc toan cuc: chon bat ky trang nao khang bi lock dé thay
the
e S6 frame cap cho qué trinh(resident set size)
~ Khéng doi (fixed allocation ): chia déu/ theo ti 1é kich thuoc
qua trinh
~ Thay d6i trong qua trinh chay (variable allocation )
e Dicu khién tai (Load control)
~ S6 qud trinh can nap vao bd nhé ?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -12-
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LY THUYET VE TAP LAM VIEC

e Tap lam viéc (working set-WS) = tap nhirng trang
gua trinh can st dung dé lam viéc trong thai gian
A (hinh v§)

page reference table
...2615777751623412344434344413234443444...

A 1 A
- -

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

e Ly twéng: WS cia qua trinh nam hoan toan trong b
nhé chinh

e Theo doi working set caa cac qua trinh ntn?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -13-
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BAI TAP
1. Tim s page fault trong tng khi sir dung OPT, FIFO,
LRU dé thay the trang vai chuol tham khao 2, 3,2, 1, 5,
2,4,5,3,2,5,2 & so frame=3.

2. Timthotl gian truy cap trung binh trong h¢ VM co cac
thong s6 vé thol gian phuc vu nhu sau:

Bo6 nho Hit rate | Thot gian phuc
vu
Thuw tw CPU cache 90% 1ns
truy cap .
b Nhé Main memory 5% 1us
\Z Page fault 100% 10ms

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -14-
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CHUONG 9: GIAO TIEP VOI
HE THONG FILE

e Tong quan vé dir liéu va file

e CAac thuoc tinh & thao tac trén file
e Cac phwong phap truy cap file

e To chirc thu muc

e Mount hé thong file

e B0 vé hé thong file

e Sao lwu va phuc hoi dir liéu

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TONG QUAN VE DU LIEU & FILE

e Yéu cau lwu trir cia user
— Luu trtr lau dai
— Truy cap nhanh
— Luu duoc nhiéu dir liéu
_ Chia xé va bao vé tét
~ Dé su dung
= can sw hd tro ciia phan cing va OS
e Khai niém file (tap tin, tép)
- Pon vi luu trir luan ly caa OS
- Phan loai: chuong trinh hoac dur liéu
_ C0 thé co/ khong c6 cau truc:

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -2-
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CAC THUQC TINH &
THAO TAC TREN FILE

e Thuoc tinh file (file attribute)
— Tén, kiéu, vi tri Iuvu trii , kich ¢d, théng tin bao vé...
e Thao tac vé dir liéu trén file (data operation)

— create, write, read, seek, delete, truncate
- open(F;)
- close (F)
e Thao tac vé dat tén file (naming operation)
- Tao hard link, soft link, rename,
_ Thiét lap thuoc tinh, lay thudc tinh

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAU TRUC DU LIEU QUAN LY FILE

e Bing thong tin vé cac file dang mé (Open File
Table).
- Danh cho n qua trinh dung chung mat file
- Chta: bien diém su dung, thudc tinh file, vi tri file trén dia,
con tro den vi tri cua file trong bo nho.
e Bing thong tin vé cac file cia tirng qué trinh
(Per-process File Table): Vi moi file, bang nay chira:
~ Con tré d&én muc tuong tng trong Open File Table
- Vi tri hién tai trong file
— Ché do truy cap cuaa qué trinh vai file (r, w, rw)
- Con tré toi file buffer

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TAC VU FILE (1)

e Tao file: Create(name)
- Cép khong gian luu trit
- Tao file descriptor chira thdng tin quan ly file
— Thém file descriptor vao thu muc chura file
e Xoa file: Delete(name)
— Tim thu muc chua file
— Giai phéng céac khoi dia danh cho file
— Xoa file descriptor khoéi thu muc chua file
e Mé file: file_id = Open(name, mode)
~ Kiém tra file c6 mo hay chua = chia xé file.
~ Kiém tra quyén st dung file.
- Tang open count cua file.
~ Tao va thém thdng tin quan 1y file dang mo vao bang file caa hé théng
va cua qua trinh.

e Dong file: Close(file_id) ?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -5-
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TAC VU FILE (2)

e Doc file:
- Read(file_id, from, size, buf addr) : doc ngau nhién
— Read(file _id, size, buf addr) : doc tuan tu
e Ghi file:
- Tuong tu doc file
— Thuc hién copy dir liéu tur buffer vao file
e Seek:
— Cap nhat vi tri con tro file
e Anh xa file vao bd nhé (memory mapping a file):
- Aunh xa 1 vung dia chi 40 vao ndi dung file
- Tac vu doc/ ghi 1én vung nhé < doc/ ghi file

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAC PHUONG PHAP TRUY CAP FILE

e Theo quan diém nguwoi 1ap trinh
_ Tuan tu: xir Iy dix liéu (byte, record...) theo trat tu
_ Theo khoa: tim khoi di liéu theo gia tri khoa
e Theo quan diém hé diéu hanh
- Truy cap tuan tu (squential access): gitr va cap nhat con
tro dén vi tri truy cap ke tiép trong file
— Truy cap truc tiép (random access): truy cap di liéu theo
offset cua khoi dir liéu trong file.

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TO CHUC THU MUC

e Thu muc (dlrectory)

_ CAu trac dix liEu cua |

nhan dang file cua HE

H

DH dé anh xa tén sang so

e Tac vu thuc hién trén thue muc

- Tim file, tao file, xoa file, liét ké n6i dung thu muc,

doi tén file, duyét hé thong file
e Yéu cau khi té chirc hé thong thw muc

- Hiéu qua

- Tién loi cho nguol st dung
- Co0 kha nang nhom cac file theo thudc tinh

Bagi gialing moan hea fiieau hagnh
LINA
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CACH TO CHUC THU MUC

e To chirc 1 cap (Single-Level Directory)
_ Sirdung 1 khéng gian tén (thu muc) duy nhat cho moi
user
- Viéc dit tén dé dung do
- Khong co kha nang nhom céc file
e To chirc 2 cap (Two-Level Directory)
- 1 user c6 mot thu muc riéng
~ Sir dung duong dan dé xac dinh noi luu file
~ Tim kiém nhanh
- Van c6 kha niang dung do khi dit tén
- Khoéng c6 kha nang nhom cac file

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TO CHUC THU MUC PA CAP
(Multilevel Directory)

root | spell | bin programs|
stat mail dist find count reorder p e mail
Q ) (\ L / %“
‘- L 7 K J \J I e
prog copy reorder| list find hex count
\\\5 588 1
@ o
list speﬂ last first
I % e Nhan xét
)Y
( / \ y N ) _

Bagi gialing moan heé nieau hagnh
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TO CHUC THU MUC DANG
DO THI TONG QUAT (General Graph)

e K/nieém link
- Hard link
- Soft link

e Van dé?

e Giai quyét?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -11-
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MOUNT HE THONG FILE

e Mount

_ Gan hé thong file trén 1 thiét bi luu trit vao héthong
thu muc chinh dé truy cap

e Mount point
~ Thu muc noi gan hé thong file & ngoai vao
e Unmount

— Té&ch hé thong file caa thiét bi luu trix ra khoi mount
point

e Loai hé thong file dwoc mount:
~ thy thudc su hd tro ctia hé diéu hanh

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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BAO VE HE THONG FILE

e Nguoi tao/ sé hiru file phai diéu khién dwoc
_ Céc thao tac co thé thyc hién trén file
~ Ai 6 quyén thuc hién céac thao tac trén
e CAac quyen thao tac trén file
- Read, Write, Execute, Append, Delete, List
e Phwong phap bao vé
- Access list & group (Windows NT)
- Access control bits (UNIX)
e Diéu khién truy cap dong thoi
- Khoa toan bo file
~ Khéa ting phan file

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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BAO VE FILE TREN UNIX

e Ché d¢ truy cap : read, write, execute
e 3 loai ngwol dung: owner, group, others
e Biéu dién quyen truy cap file bang té hop bit

rwx r-X r-X

#0thers

v

v

#Group

»

#0wner

e Kiém tra quyen sir dung lan lwet theo owner, group r¢
user

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -14-
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CHUONG 10: HIEN THUC
, HE THONG FILE
e Cau truc dia cirng
e Cau truc hé thong file
e Hién thuc cau tric thw muc
e Co ché cap phat ving luu triv
e Cap lién tuc, theo lién két, theo chi s6
e Hé thong file ctia UNIX
e Quan ly viing trong
e Do hiéu qua/ hiéu suat hé thong file
e Sao lwu va phuc héi dir liéu
e Bali tap

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAU TRUC PIA CUNG
Read /write Am

head
Spindle —] l y Block

Cylinder

Sector

(a) A hard disk drive. (b) A single disk.
e H¢ diéu hanh xem dia cirng nhu mgt chuoi cac
block lién tiep vai kich thwoc co dinh.

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAU' TRUC application programs
HE THONG FILE H

e T6 chirc theo phan I6p o
e File Control Block (FCB) SRR

~ Nam trén dia ciang, chia i
e Thong tin bao mat file
e Thong tin noi luu trir file

file-organization module

e Virual File System (VFS) i
- Cung cap API chung de truy Xuat basic file system
nhiéu loai hé thong file khac nhau i
e Cau tric thw muc
_ Duing danh sach lién két /O control
- Dung bang bam i

devices

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -3-
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MINH HOA CAU TRUC HE THONG FILE

directory structure
open (filename) -
directory structure

file control block

user space kernel memory secondary storage

(a)

" data blocks

—
read (index) —

per-process system-wide file control block
open-file table open-file table

user space kernel memory secondary storage

(b)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -4-
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CAP PHAT VUNG LUU TRU LIEN TUC
(Contiguous Allocation)

K_,x" -
~~—__——"| e File gbm n block lién tuc
oLl 2L s} e Thdng tin cap phat:
4+ s/600 70 _ Chi s6 block dau, s6 block cap

s0 o000 0| e Nhan xét wu, nhuogc diém.
2JsO«0B0| e Khiac phuc?
1EE|1?|:|18|:|19|:|

il directory
20[]21[]22[]23[] file  start length
count 0 2
24 J25[J26[J27[] || tr 14 3
list mail 19 6
28[ ]29[ ]30[ ]31[ ] :cisi 22 ;

N~

Bagi gialing moan hea fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAP PHAT VUNG LUU TRU
THEO LIEN KET (Linked Allocation)

directory

e sat oa | @ Flle Ié,danh sach

jeep 9 25 liEn ket cua cac
block rai rac

e Hién thuc?

e Nhan xet?

16[1] 17 18] 19
20[]21[J22[]23[]
24[] 25 26[ ] 27[]
28[ ] 29[ ]30[]31[]

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -6-
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FILE ALLOCATION TABLE (FAT)

directory entry
test oo 217

name start block

e Hién thuc? end-ot fle
e Nhan xet?

no. of disk blocks -1

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -7-
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CAP PHAT VUNG LUU TRU THEO
CHI SO (Indexed Allocation)

directory

file index block ® Dl]ﬂg béng cac

oo 19 chi s dé luu
cac con tro dén
cac block du
liEu cua file

e Nhan xét?

24[ J25[]26[]27[]

28[ ]29[ ]30[]31[]
\_/

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -8-
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LUU TRU BANG CHI SO CUA FILE

e [uu lién tuc
~ Bang chi s6 Iuu trong 1 block cua dia
e Luu theo kiéu lién ket

~ Bang chi s6 luu trong n block cta dia noéi véi nhau
bang danh sach lién ket

e Luu bang bang chi so da cap

— Duing bang chi s6 khac dé luu céac con tro dén céc
Index block cua file

e Sir dung co ché két hop

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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HE THONG FILE CUA UNIX

e Dia ciing chia thanh nhiéu block
- Boot block

Super block
Cac block chtra danh sach cac i-node
Cac block dtr liéu

e Thong tin luu trong 1 i-node

Mode truy cap
Owner UID
S6 link tro téi file

Théng tin vé thoi diém truy cap , tao file...

Kich thudc file
Day céc dia chi khoi chira dix liéu

Bagi gialing moan hea fiieau hagnh
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CAU TRUC I-NODE CUA BSD UNIX

mode

owners (2)

timestamps (3)

e Nhan xét?

data
size block
—- data
count
data
direct blocks .
. data
data
N 34—
single indirect — g . data
———»| data — .
double indirect >l — | +—| data
triple indirect - . S E—
- » data

Bagi gialing moan heé nieau hagnh
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I-NODE CUA THU MUC

e Thu muc/ e Thu muc /home
Chisé | Tén file/ thu Chisé | Tén file / thu
i-node MucC con i-node Muc con

2 . — 10

2 . 2

5 etc 15 hung

10 home — 20 Os01

12 usr 21 Os02

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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QUAN LY VUNG TRONG (1/2)

e Dung bit vector: N bit quan ly N block data
_ Bit =0 : block da cap
~ Bit=1: block con trong

e Dung danh sach lién két cac block trong

e Nhom céc block trong (Grouping)

— Chtra dia chi N block trong 1 block trong dau tién

~ N-1 dija chi dau tré dén céc block trong thuc su

— Dia chi cudi tré dén block chira N dia chi block trong khac
e Pém khoang trong (Counting)

— MO6i block trong luu trit s6 khoang trong lién tuc tiép theo né
& dia chi block trong khong ke tiep.

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -13-
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QUAN LY VUNG TRONG (2/2)

— T
S

5

2 3 4

10

11

13

14

15

w

18| \/Ung trong
7 Vung d3 cAp phat

18

e P/p grouping
® Block 2: 3,4,5,10

e Block 10: 11, 13,14,15
e Block 15: 18,-,- -

e P/p counting
e Block 2: 3,5
e Block 5: 0,10
e Block 10: 1, 13
e Block 13: 2, 18

Bagi gialing moan hea fiieau hagnh
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PO HIEU QUA/ HIEU SUATU
CUA HE THONG FILE

e Do hiéu qua hé thong file phu thudc
— Céch cap phat dia, c4c giai thuat trén thu muc
- Loal dit liéu trong muc cua bang thu muc
e T:ing hiéu suat hé thong file
- Disk cache
- Page cache
- Free-behind & read-ahead
- Virtual Disk/ RAM disk
- Parallel 1/0

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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SAO LUU VA PHUC HOI DU LIEU

e Kiém tra sw nhat quan cua dir liéu
- S0 sanh thong tin trén block dia va trong thu muc
- St dung cac tién ich: ndd, fsck, scandisk,...

e Sao lwu (backup) dir liéu sang thiét bi lwu triv khac
— Sao luu toan phan (normal backup)
~ Sao luu tang dan (incremental backup)

e Phuc héi (restore) dir liéu tir thiét bi sao luu
— Khi c6 héng héc hé thong
— Khi can phuc hoi hé thong vé trang thai ci

e Hé thong file co ghi log (Log Structured File System)

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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RAID (Redundant Array of
Inexpensive Disks)
e Tap hop cac dia cung duoc hé diéu hanh xem nhu
mot thiét bi luu tra luan
e Dit liéu duogc phan bo trén tat ca cac dia
e Cac muc tiéu chinh
- Tang dung luong luu trir
- Tang hi¢u suat 1/0
- Tang tinh san sang cao
~ Ting kha ning phuc hoi hé thong
e Cac loai RAID

- RAID 0 = RAID 10 (pho bién RAID 0, 1, 3, 5)
- Software RAID/ Hardware RAID

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -17-
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RAID-0

=y

Dit liéu luu trit trai déu trén céc dia
Tang khong gian luu trv
Tang hiéu suat hé thong

Tinh san sang caa dix liéu thap

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -18-
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RAID-1

E
F
G
H

Nhéan ban dir liéu trén cac dia tach biét
Tinh san sang & toc do doc di liéu rat cao
Y&u cau dung luong dia gap doi

Toc do ghi cham hon

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -19-
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RAID-3

Stripes 0, 1,
2, 3 Parity

Stripe 1 |Stripe 2 | Stripe 3 Parity

Generation

e Luu dir liéu trai déu trén céc dia

e St dung mot dia Iuu thong tin kiém tra dit liéu
e Tinh san sang cao, chi phi hop Iy

e Hiéu suat 1/0 thap

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -20-
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RAID-5

AlBlocks BE|Blocks C]Blocks D|Blocks E]Blocks

F A0 BO B3R CO B DO O paity
'En::a:hn A1 Bi (1 1 parity E1

2 parity D2 E2

3 D3 E3
(4 _ D4 _ E4

A2
A3

4 parity

B2

3 parity

B4 _

Dit liéu, thong tin kiém tra dugc Iuu trai déu trén cac dia
Tinh san sang di liéu trung binh, chi phi hop ly

Toc do ghi thap

Y&u cau phan ctmng dic biét

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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BAI TAP

1. So sanh thot gian cac Ienh copy, move, delete trong
tat ca cac truong hop co thé co.

2. Tal sao trong UNIX khong co system call detete(...)
dé xoa file ma chi co system call unlink(...) dé xoé
mot link dén file?

3. Bia c6 N block, dung p/p grouping (4 block) dé quan
ly ving trong. Tinh thoi gian trung binh dé tim duoc
n khoi trong va cap phat cho file.

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -22-
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CHUONG 11: HE THONG NHAP/ XUAT
(1/0 SYSTEMS)

e Gidi thiéu hé thong nhap/xuat
e Phan loai thiét bi 1/0
e Cac phwong phap truy cap 1/0
e Polling
e Dung interrupt
e Dung DMA
e Cac dich vu /O cia hé diéu hanh
e CAc chwrc nang quan ly 1/0
e Nang cao hiéu suat caa hé thong 1/0

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -1-
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GIOI THIEU HE THONG NHAP XUAT

e Ho tro giao tiép gitra nguoi dung —hé thong va
gitra cac hé thong véi nhau
e Thiét bi phan cang phuc vu 1/O (1/0 Hardware)
- Device
- Bus
- Controller
- Port: status, control, data in, data out

e Cac phan mém phuc vu 1/0 (1/0 Software)

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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KET NOI CAC THIET BI I/O TREN PC

monitor processor

cache

SCSI bus

graphics controller il e U U memory
controller

SCSI controller

PCI bus

IDE disk controller

ARG
@)

Bagi gialing moan heé nieau hagnh

(M Vil |

expansion bus interface

keyboard

expansion bus

parallel
port

Vud Lea Hugng Khoa CNTT — NHBK TP.
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TIEU CHUAN PHAN LOAI CAC

THIET BI I/O

e Thiét bj khoi (block device)
- C6 kha ning dinh dija chi tryuc tiép
- Khong dinh dia chi tryc tiép

"hiét
niét
niét
niét

01 theo ky tu (character-stream device)
Di truy Xuat tuan tu / ngau nhién
hi truy xuat dong bo/ bat dong bo

hi chia xé duoc hay thiét bi danh riéng

"6c do cua thiét bi : nhanh, cham

e Ché do truy cap thiét bi:
— Thiét bi chi doc, chi ghi, doc / ghi

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TRUY CAP I/0 BAENG
PHUONG PHAP POLLING

e Hién thuc:
~ Trang thai thiét bi: busy, error hay command-ready
_ Khi thiét bi ranh, CPU ra Iénh truy cap 1/0
— Controller doc Iénh va thuc thi tac vu.

- Khi thuc thi xong, controller dat lai trang thai cua
thiét bi: idle hoac error.
_ CPU lién tuc kiém tra trang thai thiét bj dé doc, ghi di
liéu néu can thiét
e Nhan xét

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -5-
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TRUY CAP 1/0 BAENG
CACH SU DUNG NGAT QUANG

e Thiét bi I/O tao ngat quing khi hoan tat tac vu
e Khi c6 ngat quang
~ Trinh xtr Iy ngat quing nhan interrupt
_ Xéc dinh thiét bi gay ngat quing
_ Lay dix liéu tr device register (Iénh truéc 1a 1énh doc)
- Khéi dong 1énh tiép theo cho thiét bi d6
o Xuly ngat quéng theo do wu tién, cé thé hodn hoic huy
mot so ngat guang
e Ngat quéng ciing dugc dung khi xay ra bién co
e Nhan xet?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -6-
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CHU KY NGAT QUANG CUA I/0

device driver initiates 1/O

CPU executing checks for
interrupts between instructions
1

\ 4

CPU receiving interrupt,
transfers control to
interrupt handler

1/O controller

initiates 1/O

input ready, output

K

interrupt handler
processes data,
returns from interrupt

IE

CPU resumes
processing of
interrupted task

complete, or error

generates interrupt signal

Bagi gialing moan hea fiieau hagnh
LINA

Vud Lea Hugng Khoa CNTT — NHBK TP.



DIRECT MEMORY ACCESS - DMA

e Cho phép thiét bi 1/0 trao doi dix liéu tryc tiép vai bd nhé
khong can théng qua CPU

1. device driver is told to
transfer disk data to
buffer at address X CPU
5. DMA. controller transfers 2. device driver tells disk
bytes to buffer X, controller to transfer C |
increasing memaory bytes from disk to buffer cache
address and decreasing at address X
CuntiC=10
6. when C = 0, DMA DMA/bus/interrupt ] .
interrupts CPU to signal controller GEllmemony.bus N
transfer completion
( PCI bus
3. disk controller initiates
DMA transfer 1 S
IDE disk controller | , . Hinh vé:
4. disk controller sends ; ,
cach byte to DMA Cac buoc truy xuat
controller

@ @ dia cirng dung DMA

ChS

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -8-
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CAC PHAN MEM PHUC VU I/O (1/0
SOFTWARE)

e CAc trinh xir Iy ngat quang
(Interrupt Service Routines)
e CA4c trinh diéu khién thiét bi
(Device Drivers)
e CAc dich vu cia hé diéu hanh
e Thuw vién lap trinh va cac chwong trinh khac

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -9-
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CAC DICH VU 1/0 ,
DO HE PIEU HANH CUNG CAP

e Dait tén thiét bj

e Cactac vu xu ly

e Diéu khién truy cap

e Cap phat thiét bi

e Dinh thoi cho céc thiét bi 1/0

e Cac ky thuat bufffer, cache, spool
e Xu ly va phuc hoi 15i

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -10-
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GIAO TIEP I/O BLOCKING &

NONBLOCKING
e Blocking — Qua trinh goi sé& treo dén khi giao tiép 1/0
Xong
— Dé hiéu, dé su dung
_ Khéng hiéu qua trong mét s6 truong hop
e Nonblocking — Ham 1/0 return ngay khi c6 thé
— Hién thuc bang k§ thuat multi-threading
~ Tra vé ngay s6 byte dugc doc hoic ghi
e Asynchronous — Qua trinh tiép tuc chay khi dang giao
tiép vai 1/0
- Kho dung

- 1/O subsystem bao hiéu cho qua trinh khi hoan thanh tac vu
/0.

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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CAC CHUC NANG QUAN LY 1/O

e Do module quan Iy 1/0 cua hé diéu hanh
(Kernel 1/0 Subsystem) dam nhan

e Cac chuc nang chinh
- Dinh thot 1/O ( 1/0 scheduling)
_ Danh riéng thiét bi (device reservation)
— Xt ly 16i (error handling)
- Buffering
- Caching
- Spooling

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -12-

N



BUFFERING

e Luu dit liéu trong bo nhé thay vi chuyén truc tiép di liéu
gitra cac thiét bi
e CO thé dugc hién thuc &
_ Cap phan cting
— Cap hé diéu hanh
e Muc dich
_ Xt ly van dé toc do céc thiét bi khac nhau
_ Xt ly van dé kich thudc khéi dit liéu trao doi gitra cac thiét bi
khac nhau
~ Giam thiéu thoi gian qué trinh bi chan khi ghi dix liéu

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -13-
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CACHING & SPOOLING
e Caching

— Dung viing nhé toc d6 cao dé luu ban sao caa dir liéu thuong
XUyeén truy xuat
~ Pam bao tinh nhat quén cua cache:

e KV thuat write through
e KV thuat write back

e Spooling (Simultaneous Peripheral Operation On-line)
- Dung thiét bj luu tri¥ toc d trung binh lam trung gian giao ticp
gitra 2 thiét bi co toc do chénh Iéch nhau
~ Vidu : dich vy in an

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -14-
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CHU KY I/O

request /O

system call

can already

satisfy request?

send request to device
driver, block process if
appropriate

¥

process request, issue

commands to controller,
configure controller to
block until interrupted

device controller commands

ki

monitor device,

user /O completed,
process input data available, or
output completed
return from system call
kemel transfer data
I70 subsystem - (if appropriate) to process,
yes return completion
or error code
&
kernel

IO subsystem

interrupt when /O
completed

Bagi gialing moan hea fiieau hagnh

N

Vud Lea Hugng Khoa CNTT — NHBK TP.

) determine which /O
device completed, indicate state
driver change to IO subsystem

. receive interrupt, store
interrupt data in device-driver buffer
handler if input, signal to unblock

device driver
interrupt
|

device

controller - IO completed,
generate interrupt
wme L)
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TANG HIEU SUAT HE THONG 1/0

e Giam thiéu copy di liéu (caching)

e Giam tan so interrupt (dung kich thuoc khoi di
licu truyén nhan Ién, smart controller...)

e Giam tai cho CPU bang DMA

e Tiang so luong thiét bi dé tranh tranh chap

e Tang dung luong bd nhé thuc

e Can bqééng hiéu suat CPU, b nhd, bus va thiét bj
|/O dé dat throughput cao nhat

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -16-
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CHUONG 12: QUAN LY PIA CUNG

e Cau truc dia cing

e Noi dung dia cirng

e Truy xuat dia & dinh thai truy xuat dia
e Quan ly dia

e Hién thuc hé thong lwu trir on dinh

e Cac ky thuat ting hiéu suat dia cing

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -1-
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CAU TRUC PIA CUNG

Read /write
head

l

Spindle

Cylinder

Arm

Y

(a) A hard disk drive,

Block

Sector —

(b) A single disk.

Bagi gialing moan hea fiieau hagnh
LINA

Vud Lea Hugng Khoa CNTT — NHBK TP. -2-



| 4

NOI DUNG LUAN LY PIA CUNG

Master boot record

(cyl 0, head 0, sector 0)

A

Partitions

Volume boot sector

4/\

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -3-
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NOI DUNG PIA CUNG
e Master Boot Record

- Master Partition Table:
e Chtra thong tin vé tirng partition: partition 1D, Activity flags,
start CHS, end CHS...
e Link tgi Extended Partition Table (chaa théng tin vé 6 dia
luan ly thir 1 trén dia)

- Master Boot Code:
e Chtra ma nap OS & cac partition active
e Partition
- Vung khong gian lién tuc trén dia
~ Chira 1 hé thong file hoic n 6 dia luan ly (logical volume)
—~ M6i 6 dia luan 1y c6 1 Volume Boot Sector (VBS)

e Disk Parameter Block: thong tin vé dia luan ly
e \Volume Boot Code: ma dé khai dong OS trén 6 luan Iy nay

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TRINH TU KHOI PONG HE THONG

e Power-On Self Test (POST)
~ Kiém tra phan cting

- Chay cac ham BIOS mé rong trong cac ROM ¢ cac mach
ngoai Vi

e BIOS goi interrupt 13h, nap MBR va khaéi dong Master
Boot Code (MBC)

e MBC nap VBS cua partition chinh tich cuc dau tién trén
dia khot dong

e Volume Boot Code khoi dong OS

e Cic BIOS & OS méi c6 thé cho boot tirt CDROM, dia
mem, dia ZIP hoac qua mang (Remote Boot)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -5-
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TRUY XUAT PIA CUNG
e 3 yéu to anh huang thai gian truy xuat dia
_ Seek time: thoi gian di chuyén dau doc téi track
- Latency: thoi gian dé quay dia sao cho sector can doc nam dudi
dau doc
- Transfer time: thoi gian doc/ ghi dix licu Ién sector
e Thuc té:
- Seek time >> latency time > transfer time
e T6i uu seek time = dinh thoi truy xuat dia

e T6i uu latency time:
~ Lam dia nho, quay nhanh hon, luu trit dit liéu lién quan gan nhau
- Chon kich thudc sector, noi luu trir cac file thuong dung hop ly

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -6-
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CAC GIAI THUAT PINH THOI PIA

e Bal toan: Cou n yéu cau doc dia & cac track khac nhau x1, x2, ...
, XN vao cac thoi diém tuong ang t1, t2, ..., tN
=> phuc vu cac yéu cau dd vao thoi diém nao?

e Tiéu chuan danh gia

~ Cong bang

_ Hiéu suét cao

— Thoi gian dap ung trung binh thap

- Du doan duoc thoi gian phuc vu
e Mot s6 giai thuat tiéu biéu:

- FCFS

- SSTF

- SCAN, N-step-SCAN, C-SCAN

- CLOOK

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -7-
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PINH THOI TRUY XUAT PIA -FCFS

Arnval order: 46, 110, 32, 532, 14, 120, 36, 96 (wrack addresses)
Head current position: 30

| 4 32 36 46 52 06 110 120
I
— |
=
-l-.-l-"""-l-._.__'
| ™ S
el
Pl
v —

LY

Total head movement =454 tracks =2 Nhan xet ?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -8-
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GIAlI THUAT SSTF
(Shortes Seek Time First)

e Phuc vu y&u cau doc gan vi tri dau doc hién tai nhat.

Arrival order: 46, 110, 32, 52, 14, 120, 36, 96
Head current position: 30

14 32 36 46 52 96 110 120

/

k)

|

(total movement = 146 tracks)

L¥

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -9-
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GIAlI THUAT SCAN

e Phuc vu theo hudng phuc vu tir trong ra ngoai

e Khi dau doc ra tai track ngoai cling, phuc vu theo huéng
nguoc lal ttr ngoai vao trong

e Nhan xet?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -10-
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VI DU VE GIAI THUAT SCAN

Arnival order: 46, 110, 32, 32, 14, 120, 36, 96
Head current position: 50, moving toward to ().

14 32 36 46 52 96 10 120)

v |total tracks covered = 156 (since go to 0)

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -11-
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GIAlI THUAT N-step-SCAN

e Nhom cac yéu cau truy xuat lai
e Phuc vu nguyén 1 nhém yéu cau theo 1 chiéu di
chuyén cua dau doc

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -12-

N



GIAlI THUAT C-SCAN

e Nhu gial thuat N-step-SCAN nhung theo chi phuc
vu theo 1 huong duy nhat

e Nhan xet?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -13-
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VI DU VE GIAI THUAT C-SCAN

e Nhu gial thuat N-step-SCAN nhung chi phuc vu theo 1 hudng
duy nhat
e Nhan xét?

Arrival order; 46, 110, 32, 52, 14, 120, 36, 96
Head current position: 5(), moving direction () --=> 140

14 32 36 46 52 96 110 120

\

\\-§

l\ v

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -14-
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GIAlI THUAT C-LOOK

e Nhu C-SCAN, nhung chi di chuyén dau doc téi track ngoai cling
duoc phuc vu roi quay lai track trong ciing can phuc vu

queue = 98, 183, 37, 122, 14, 124, 65, 67
head starts at 53

37 536567 98 122124 183 199

.

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -15-
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QUAN LY DPiA
e Low-level formatting: chia dia ra cac sector dé disk
controller co thé doc, ghi duoc

e Luu cau trac dit liéu caa OS 1én dia
- Partitioning: phén vung dia
~ High-level formatting: tao hé thong file trén partition
e Tao boot block
o Xu ly 16i: k§ thuat sector sparing
e Quan ly vung swap
- Tao vung swap khi nao?
- St dung dung swap-map
e Liap dit dia
_ quacong I/O
- gua mang (Network Attached Storage)

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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HE THONG LUU TRU ON PINH
(Stable Storage System)

e Dam bao thong tin luu trit ludn ton tai du bat ky 16i nao
Xay ra trong qua trinh doc/ghi.
e Cé&c van dé xay khi doc/ghi dia thuong:
- Ghi thanh cong: block dich chira thong tin maoi
— That bai mot phan: block dich chira théng tin sai
—  That bai hoan toan: block dich chtra thong tin nhu cii
e Hién thuc: dung 2 block vat ly cho llogical block
— Ghi théng tin vao block (vat Iy) tht 1 rdi thir 2.
- Viéc ghi thanh cong < block tht 2 ghi xong

- Kiém tra sy giong nhau cua 2 block - phat hién 15i va xu 1y dé
dam bao tinh nhat quan thong tin

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -17-
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CAC KY THUAT TANG HIEU SUAT
PIA CUNG

e Luu dit liéu truy xuat thuong xuyén trong bo nhé
- virtual disk, disk caching

e Ky thuat bufferring
- Read - ahead, write-behind

Defragment dia =» giam seek time

Phan vung dia = phan manh bi gidi han
Interleaving =» giam latency time

Nén dur liéu

Pat cac tng dung/ file/ directory structure & gitra dia
Dung hé nhiéu dia cing (RAID system)

Hién thuc giai thuat dinh thoi dia bang phan ctiing

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP.  -18-
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CHUONG 13: HE THONG PHAN BO
(Distributed Systems)

e DPinh nghia hé phan bo
e DPic diém cia hé thong phan bo
Tinh chia xé tai nguyén

——

INh Mo

Tinh dong thoi
Tinh kha mé qui mo
Tinh khang 10i

——

inh trong suot
e Diic diém hé diéu hanh phan b
e Kién truc hé diéu hanh phan boé & microkernel

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -1-
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PINH NGHIA HE PHAN BO

e Tap cac may tinh tu tri duwoc ndi mang véi nhau két hop
lai dé tinh toan, duoc trang bi mot I6p phan mem phan
bo, giup viéc st dung hé thong nhu 1 may tinh duy nhat

e -

Workstations
PCs

e Tai sao phai dung ét*ong phan bo?

Bagi gialing moan hea fiieau hagnh Vud Lea Hugng Khoa CNTT — NHBK TP. -2-
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PINH NGHIA HE PHAN BO (tt)

e Phan mém phan bé:
~ Cho phép cac may tinh chia xé tai nguyén, cung cap dich
vu truy cap tai nguyén nhu & mot may don.
e Vi du vé hé thong phan bd
~ Distributed UNIX system
~ Hé thong cac may ATM & cac may tinh ngan hang
~ Hé thong dat vé, kiém tra vé may bay, tau hoa...
e Vi du vé cac dich vu phan b
_ Hé thdng file phan bo (Network File System)

- NIS (Network Information System), NIS+, Active
Directory, Lightweight Direcoty Access Protocol (LDAP)

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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PAC PIEM CUA HE PHAN BO

e Chia xé tai nguyén (Resources sharing)
> Can quan ly tai nguyén hiéu qua
> M0 hinh client/server hoac object/ object manager
e Tinh mé (Openness):
~ Hé thong phai c6 kha ning mé rong theo nhiéu hudng, khéng
lam anh hudng dich vu ca
e Tinh dong thoi (Concurrency)
- Nhiéu nguoi duing, chuong trinh chay dong thoi, s dung tai
nguyén trén nhieu may khac nhau.
e Tinh kha mé qui mo (Scalability)

- Tang kich thuéc hé thong khdng lam anh huéng dén cac phan
meém, dich vu dang chay

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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PAC PIEM CUA HE PHAN BO (tt)

e Tinh khang 16i (Fault tolerance)
- Chuong trinh van chay dung khi c6 may va phan mém, dich vy
bi 01, hong hoc
- Hién thuc: nguyén tic du thira va phuc hoi 16i & cap phan mém
=» tinh san sang cao (High Availability)
e Tinh trong suét ( Transparency)
- Gilip ngudi dung cam nhan hé thong 1a mot may tinh don duy

nhat
_ Tiéu chuan ISO dua ra 8 dang trong suot vé:
1. Truy cap 5. Xt ly 16i
2. Vitri 6. Viéc di doi
3. Tinh dong thoi 7. Tang hiéu suat hé thong
4. Viéc nhan ban 8. VIéc mé rong qui mo

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TINH TRONG SUOT (TRANSPARENCY)

e Trong suot vé truy cap (Access Transparency)
— Cho phép truy cap cac tai nguyén cuc bo hoic & may & xa bang
cac tac vu nhu nhau
- Vidu: NFS (Network File System)

e Trong suot vé vi tri (Location Trans. )
- Nguoi st dung c6 thé dung tai nguyén ma khong can biét vi tri
cua tai nguyén trong hé thong
- Vidu: Dich vu tén NIS, Active Directory
e Trong suot vé su dong thoi (Concurrency Trans.)
- Céc user duing cung tai nguyén khong can biet sy hign dign cua
cac user khac va khoéng can tré lan nhau.

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TINH TRONG SUOT (tt)

e Trong suot vé viéc nhan ban (Replication Trans.)
_ Cho phép tao nhiéu ban sao(replica) cua tai nguyén
— User khodng can biét su ton tai ctia cac ban sao
_ Vi du: Cé ché tao ban sao cua Oracle DBMS
e Trong suodt vé mat xi 1y 16i (Failure Trans.)
- Che giau 16i neu c6 xay ra va cho phép ing dung cua nguoi
dung co thé hoan thanh
— Vi du: xu ly giao tiép trong Java CORBA, RMI, Jini.
e Trong suot vé su di doi (Migration Trans.)
— Sy di chuyén ctia cac tai nguyén trong hé thong khéng anh

hudng dén cac hoat dong cia ngudi ding va trinh ung dung.

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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TINH TRONG SUOT (tt)

e Trong suot vé hiéu suat (Performance Trans.)
- Cho phép hé thong c6 thé duoc tai cau hinh dé cai thién hiéu
suat xir ly va thay doi tai
~ Quaé trinh tai cau hinh khéng anh huéng dén hoat dong cua
nguoi dung va ang dung
e Trong suodt vé mé réng qui mo(Scaling Trans.)
- Cho phép hé thong va tting dung mé rong ma khong thay doi cau
trac hé thong va giai thuat caa ang dung
e Mot so vi du va nhan xét:
~ rlogin: khdng co tinh trong suot vé vi tri, vé truy cap
- E-mal : ¢6 tinh trong suot vé vi tri, truy cap = ¢ tinh trong suot
vé mang
~ Tinh trong suét co thé can thiét hoic khong can thiét
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HE PIEU HANH PHAN BO
(Distributed Operating System — DOS)

e Dic diém
— Cho phép user lap trinh dé dang trén hé phan b
- Cung cap céac k/nigm triru tugng Ve tai nguyén dé nguoi dung
su dung ma khong can quan tam den vi tri cua ching
~ Gom céc kernel va cac qué trinh cung cap dich vu
~ Jtco sy phan bigt gitra hé diéu hanh, dich vu va tng dung trén
hé thonge
e Vidu
~ Mach, Chorus: h¢ thong thuong mai, k§ thuat
- Amoeba, Clouds, V System: trong k¥ thuat

Bagi gialing moan heé fiieau hagnh Vud Led Hugng Khoa CNTT — NHBK TP.
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KIEN TRUC HE THONG PHAN BO

e Céc thanh phaan
— Ha tang cung cap phuong thirc quan Iy tai nguyén
- Kernel va cac qua trinh server: cac chuong trinh quan ly tai nguyén
e Yéu cau
— Moi tai nguyén c6 interface dé sir dung
— Chi tiét quan 1y tai nguyén dugc dong goi
- Xt ly song song Vviéc truy cap cac tai nguyén
- Bao vé tai nguyén
e Cac van deé lién quan khi thiét ké hé thong
- bat tén tai nguyén (Resource naming)
— Giao tiép gitra cac quéa trinh ( Communication)
- DInh thoi dung tai nguyén ( Scheduling)
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MO HINH HE PIEU HANH PHAN BO

Open Services & Application Processes/ Objects

Language Support| Language Support | OS Emulation OS Emulation
Sytem System System System

Microkernel

Computer & network hardware

Microkernel: cung cap nhitng dich vu co ban nhat caa hé diéu hanh
Cac dich vu con lai do cac qua trinh server thyuc hién
Hé thong gia lap duoc nhiéu OS va hd tro nhiéu thu vién 1ap trinh cta céac
ngon ngtr khac nhau.

e Céac ttng dung khdng dung dich vu caa ukernel ma ding céac hé théng hd
tro cho 1 ngon ngir hoac dung cac dich vu do OS emulation system cung
cap
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KIEN TRUC MICROKERNEL

I Process Manager
v — |
Communication
Thread Manager Memory
Manager i Manager
Supervisor

e Process manager: quan ly &xir ly cic tac vy cap thap cho quéa trinh. Bao gom
cahé thong hd tro cac ngdbn ngir va hé thong gia lap cac OS

e Thread manager: tao, dong b, dinh thai cac thread

e Communication manager: giao tiép giita cac thread cac qua trinh & cac may
khac nhau

e Memory manager: quan ly bo nhg, cache

® Supervisor: gai interrupt, system call trap, exception dén céc trinh xir 1y tuong
ung
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