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MucC TIEU

Mo hinh Tién trinh

Trang thai tién trinh

Thong tin quan ly tién trinh
Qua trinh diéu phoi ti€n trinh
Cac thuat toan diéu phoi
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PA NHIEM VA PA CHUONG ?7?7?

o Vi sao muon xut ly dong thdi nhiéu cong viéc trén may
tinh ?

Job 1

[ ov [mEen v [
> >

CPU
Job 1
o
Job 2

CPU

> Xt 1y dong thoi dé ting hiéu suidt st dung C
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PA NHIEM VA PA CHUONG ?7?7?

Vi sao muon xu Iy dong thdi nhiéu cong viéc trén may
tinh ?

Job : kq = a*b + c*d;

X 1y tuan tu Xt 1y dong hanh
CPU #1 CPU #1  CPU #?2
x=a*b x=a*b y=c*d

amey

> X1 1y dong théi dé tang téc do xu 1y
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DA NHIEM VA BA CHUONG

Multitasking (da nhiém): cho phép nhiéu tac
vu/ cong viéc duge xit Iy dong thaoi
Ngudi dung luon mong muén 1 HPDH da nhiém
Nhung: May tinh thudng chi c6 1 CPU?
Multiprogramming (da chuong): Ky thuat cho
phép nhiéu chuong trinh dugc thuc hién
dong thdi (trén 1 CPU)
Gia lap nhiéu CPU &o ti 1 CPU that dé€ cho
phép thi hanh nhiéu chuong trinh dong thdgi.
Ao hoa bing cach nao? Xay dung cac thuat
toan d€ luan chuyén CPU gitta cac chuong trinh
ung dung.
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XU LY PONG HANH, NHUNG KHO KHAN ?

CDplayer

Winword

- Tai nguyén gidéi han, ang
dung “vo han”

- Nhiéu hoat dong dan xen
??? Phan chia tai nguyén ?
??? Chia sé tai nguyén ?

222 Bio vé?

HDPH : “Gidi quyét nhiéu coéng viéc dong thoi, dau cé g
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GIAI PHAP

-“Chia dé tri”, co lap
cac hoat dong.

- M6i théi diém chi
gidi quyét 1 yéu cau.

DPlaye

- Ao hoa tai nguyén:
bi€n it thanh nhiéu

HDPH: “Ai ciing cé6 phan khi dén luot maff
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GIAI PHAP

\ ’
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KHAI NIEM TIEN TRINH (PROCESS)

Tién trinh 1la mot chuong trinh dang trong
qua trinh thuc hién
Moi ti€n trinh s htu

Mot CPU (ao) riéng

Mot khong gian nhd riéng

Chiém git 1 s6 tai nguyén cua hé thong
Vd: Mot chuong trinh Word c¢6 thé dude chay
2 lan sé tao ra 2 tién trinh khac nhau:

Microsoft Word - [Bai tapl.doc]
Microsoft Word — [Bai tap2.doc]
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HAI PHAN CUA TIEN TRINH
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TRANG THAI TIEN TRINH?

Tai 1 thoi di€m, ti€n trinh & mot trong cac
trang thai sau:

running

© R
@ Rs ? s
® CPU / Ira CPU © CPU

/_\ \ Cho R
Nhan R
® R,
® CPU

ready
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KHOI QUAN LY TIEN TRINH

o binh danh (Process ID)
o Trang thai tién trinh
o Ngit canh tién trinh
* Trang thai CPU
« B¢ xir Iy (cho may nhiéu CPU)
» B0 nhé chinh
» Tai nguyén st dung/tao lap
o Théng tin giao tiép
+ Tién trinh cha, tién trinh con
* PO uu tién
o Théng tin thong ke
» Thdi gian st dung CPU
» Thoi gian chd

pid
State

(State, details)
Context

(IP, Mem, Files...)

Relatives
( Dad, children)

Process control
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KHOI QUAN LY TIEN TRINH — Vi DU

typedef struct machpcb {

char mpcb frame [REGOFF];

struct regs mpcb regs; // user's saved registers

struct rwindow mpcb wbuf [MAXWIN]; //user window save buffer
char *mpcb spbuf [MAXWIN]; //sp's for each wbuf

int mpcb wbcnt; //number of saved windows in pcb wbuf
struct v9 fpu *mpcb fpu; // fpu state

struct fq mpcb fpu g[MAXFPQ]; // fpu exception queue
int mpcb flags; // various state flags
int mpcb wocnt; // window overflow count
int mpcb wucnt; // window underflow count
kthread t *mpcb thread; // associated thread

} machpcb t;

Khéi quan 1y tién trinh cia HPH MachOS
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CAC THAO TAC TREN TIEN TRINH

Tao lap tién trinh

Két thuc tién trinh

Thay doi trang thai ti€n trinh :
Assign()
Block()
Awake()

Suspend()
Resume()


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

TAO LAP TIEN TRINH

Cac tinh huong :

Khdi dong batch job

User logs on

Kich hoat 1 service (print...)

Process goi ham tao mot tién trinh khac
Cac tién trinh c6 thé tao tién trinh con,
hinh thanh cay tién trinh trong hé thong
Cac tién trinh méi dudge tao c6 thé thua
hudng tai nguyén tir cha, hay dugc cap tai
nguyén moi
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KET THUC TIEN TRINH

Tinh huoéng :
Tién trinh x 1y xong 1énh cudi cung hay goi exit ()
Két thuc Batch job , Halt instruction
User logs off
Do 10i chuong trinh
Mot ti€n trinh c6 thé két thac 1 tién trinh khac
néu co6 ID (dinh danh) cua tién trinh kia.

Vi du: kill —-s SIGKILL 1234: huy tién trinh c6 ID la
1234
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MO HINH PA TIEN TRINH (MULTIPROCESSES)

Hé thong la mot tap cac tién trinh hoat
dong dong thaoi

Cac tién trinh doéc lap véi nhau => khong co6
su trao doi thong tin hi€n nhién..

w @ CDplayer



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi DU MO HINH PA TIEN TRINH

Gid thi lIy thuyé€t mon Hé Diéu hanh
Moi sinh vién la mot tién trinh :
Cung lam bai => Hoat dong dong hanh
Co bai thi , but, gidy..riéng => Tai nguyén riéng biét
Doc lap => Khong trao doi (vé nguyén tic)
Thuc hanh mén Hé biéu hanh
2 sinh vién/nhom
Hgp tac dong hanh
Nhu cau trao doi
Dung tai nguyén chung

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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MO HINH PA TIEU TRINH (MULTITHREADS)

Nhiéu tinh huéng can c6 nhiéu dong x 1y
dong thdi cung hoat dong trong mot khong
gian dia chi => cung chia sé tai nguyén
(server, OS, cac chu’dng trinh tinh toan song
song : nhan ma tran..

ggga.m.smgg 3

Khai niém méi : tiéu trinh (thread)
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Vi DU MO HINH PA TIEU TRINH

Thuc hanh mon Hé DPiéu hanh
Moi nhom 2 sinh vién 1a mot tién
trinh :

Mobi sinh vién 1a mot tiéu trinh
Cung lam bai => Hoat dong dong hanh
CoO bai thuc hanh chung => Tai nguyén
chung
Trao doéi véi nhau
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TIEU TRINH VS TIEN TRINH

o Tiéu trinh : 1 dong x{ 1y

o Tién trinh :
» 1 khong gian dia chi
» 1 hoadc nhiéu tiéu trinh

o Cac tién trinh la doéc lap

o Cac tiéu trinh trong cung 1
tién trinh khong c6 sy bao vé
lAn nhau (can thiét ? ).
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TIEU TRINH HAT NHAN (KERNEL THREAD)

User mode

3
System gafl

Kernel Thread

Khai niém tiéu trinh dugc xay dung bén trong hat
nhan

Kernel mode

Don vi xtt Iy 1a tiéu trinh
Vi du :
Windows 95/98/NT/2000
Solaris, Tru64 UNIX, BeOS, Linux

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PHAN CcHIA CPU ¢

1 CPU vat Iy : lam th€ nao dé tao 4o giac mébi
tién trinh sé hitu CPU riéng cua minh ?

- Luan chuyén CPU gita cac ti€n trinh
2 thanh phan ddm nhiém vai tro diéu phoi:

Scheduler chon 1 tién trinh

Dispatcher chuyén CPU cho
tién trinh dugc chon
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CAC DANH SACH TIEN TRINH

Ready List \.).\)m/) P5

Waiting Lists
Rl = > P2 —> P7

R3—>-
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SCHEDULER - NHIEM VU

Ra quy€t dinh chon mot tién trinh dé cap
phat CPU :
Ung ctt viéen = {Cac tién trinh ready list]
O tién trinh : CPU ranh roi (idle)!
1 ti€n trinh : khéong can suy nghi nhiéu, dung
khong ?
>1 : chon ai bay gid ? = Can c6 thuat toan diéu
phoi


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

DISPATCHER - NHIEM VU

Nhiém vu ctua Dispatcher: Chuyén doi ngit cAdnh
Xét vi du

Tién trinh A dang dung CPU 1 chat thi bi HPH thu hoi
CPU

HDH cap CPU cho B dung 1 chat, HDH thu hoi lai
CPU.

HDPH cap CPU tré lai cho A.

- Gia tri cac thanh ghi gitta nhitng 1an chuyén doi CPU
(P

Kich ban :
Luu ngt canh tién trinh hién hanh
Nap ng canh tién trinh dugc chon ké tié€p
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operating system

interrupt or system call

'

save state into PCBO

L

L

-

reload state from PCB1

process P,
executing /
™
> idle

process P,

interrupt or system call

'

save state into PCB1

-

L

L

-

reload state from PCB0

executing \

CuuDuongThanCong.com

\

> idle

executing

> idle
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DISPATCHER - THAO LUAN

Ban than HDH cung la 1 phan mém, nghia la cang
sit dung CPU d€ c6 thé€ chay dudgec.

Cau hoi: Khi tién trinh A dang chiém CPU, lam thé
nao HPDH c¢6 th€ thu héi CPU lai duge ? (vi lac nay
HDH khong git CPU)
Ep budoc NSD thinh thodng trd CPU lai cho HDH ? C6 kha
thi ?
May tinh phai c6 2 CPU, 1 danh riéng cho HPH ?
HDH sit dung ngiat dong hé (ngat diéu phoi) dé ki€ém soat
hé thong
Moi khi c6 ngit dong hé, HDH ki€m tra xem c¢6 can thu hoi CPU
ti 1 tién trinh nao do lai hay khong ?
HDH chi thu hoi CPU khi c6 ngat dong ho phat sinh.

Khoang thoi gian gitta 2 1an ngat diéu phoi goi 1a chu ky don@ He
(t6i thiéu 1a 18.2 1an / giay)
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LUA CHON TIEN TRINH ?

Tac vu cua Scheduler
Muc tiéu ?
St dung CPU hiéu qua
PAm bdo tat ci cac tién trinh déu ti€n trién xu
ly
Tiéu chuan lua chon ?
Tat ca cac tién trinh déu nhu nhau ?
bé xuat mot do uu tién cho moi tién trinh ?
Thoi diém lya chon ? (Thoi diém kich hoat
Scheduler())
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MUuUC TIEU DPIEU PHOI

Hiéu qua (Efficiency)
¥ Thoai gian
o % Dap ung (Response time)
o # Hoan tat (Turnaround Time = Tquit -Tarrive):
o ¥ Chd (Waiting Time = T in Ready ) :
# Thong lugng (Throughput = # jobs/s )
o # Hiéu suat Tai nguyén

o # Chi phi chuyén dai

Cong bang ( Fairness): Tat ca cac ti€én trinh
déu c6 co hoi nhan CPU

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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HAI NGUYEN TAC PIEU PHOI CPU

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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THOI PIEM RA QUYET DPINH PIEU PHOI

bieu phoéi doc quyén (non-preemptive
scheduling): ti€n trinh dudc chon c6 quyén doc
chiém CPU

Cac thoi diém kich hoat Scheduler

oP ., két thac

o P . : Trunning ->blocked
bieu phoi khong doc quyén (preemptive
scheduling): ti€n trinh dudc chon c¢o6 thé
bi cudép CPU bdi tién trinh c6 d6 uu tién cao
hon

Cac thoi diém kich hoat Scheduler

oP . két thiic

o P o : Running -> Blocked
o@Q : Blocked / New -> Ready
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DANH GIA CHIEN LUJC DIEU PHOI

Su dung 2 dai lugng do :
Turn- around time = Ty —Tyamive: tU luc vao HT
dén khi hoan tat
Waiting time = T ; reaqy

Xét truong hgp trung binh
N tién trinh
AVE Turn- around time = (2 Turn- around time p; )/N

Avg Waiting time —_ (Z Waltlng time Pi ) / N
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CAC CHIEN LUGC PIEU PHOI

= FIFO (FCFS)

= Xoay vong (Round Robin)
* Theo d6 wu tién

= Céng viéc ngan nhat (SJF)

= Nhiéu mirc doé wu tién
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FCFS (FIRST COMES FIRST SERVED)

Ready List

- - “ o Tién trinh vao RL lau

nhat dugc chon truéc

Ready List o Theo tht ty vao RL
Ready List
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MINH HOA FCFS

P TT WT
P1 24 0]
P2 27-1 24-1
P3 30-2 27-2

Avgyt = (23+25)/3 = 16

0 24 27
0: Pl vao RL 24: Pl két thuc
Pl dung CPU P2 dung CPU
l: P2 vao RL 27: P2 két thuc e

2: P3 vao RL P3 dung CPU

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NHAN XET FCFS

Pon gian

Chiu dung hién tugng tich lay thdi gian chd
Ti€n trinh c6 thdi gian x17 Iy ngan dgi tién trinh
co6 thdi gian xu ly dai

=> Uu tién tién trinh cpu-bounded

Co thé xdy ra tinh trang doc chi€m CPU
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PIEU PHOI XOAY VONG ROUND ROBIN (RR)

= Piéu phd i theo nguyén tic FCFS

= Moi tién trinh chi s dung mot luong g cho
moi l1an su dung CPU

Ready List Time slice

---_.-_. A chi chiém CPU trong q ms

Ready List
trong g ms ke tiep

Ready List

_,---_,- C dwoc giao quyen st dun U
trong g ms ke tiep



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

MINH HOA RR, Q=4

P TT wT
P1 30 0+(10-4)
P2 7-1 4-1
P3 10-2 7-2

Avg,t = (6+3+5)/3 = 4.66

0 4 7 10 14 18 22 26 30
0:00 P1 vao, P1 dung CPU 0:07 P2 durng, P3 dung CPU
0:01 P2 vao (doi) 0:10 P3 dirng, P1 ding CPU
0:02 P3 vao (doi) 0:14 P1 van chiém CP

0:04 P1 hét lugt, P2 dung CPU

ongThanCong.com https://fb.com/tailieudientucntt
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MINH HOA RR, Q=4

= Tranh chap vi tri trong RL :
“Chung thuy”
1. P: running -> ready
2. P : blocked -> ready
3. P: new ->ready
= Khong phai luén luén cé tha
tu diéu phoi P1 P2 P3 P4 P1
P2 P3 PA4...

0] 4 8 11 15 18 22 26 30

“Coé mdi noéi

ci” 0:8 P2 P1

Ozllﬂ
0:18 P1

https://fb.com/tailieudientucntt
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ROUND ROBIN

Khi nao két thuac 1 lugt st dung CPU
Hét thdi lugng q ms (quantum) cho phép
Tién trinh két thuc
Tién trinh bi khoéa

Cho Rs
Cho bién co
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ROUND ROBIN — NHAN XET

Bao lau ?

St dung co ché€ khong doc quyén
Moi tién trinh khong phai dgi qua lau
Loai bo hién tugng doc chiém CPU
Hiéu qua ?

Phu thudc vao viéc chon lya quantum q

a lon ??? 0 .
Ane S Giam tinh tuong

ua nho ?2?? )
149 tac

Tang chi phi chuyén
doi ngir canh

Truong hgp xau nhat cua RR ?
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Di1tuU PHOI VOI PO UU TIEN

Phan bi¢t tién trinh quan trong >< tién trinh binh thuong?

un nn 0@

= Tién trinh cé dd uu tién cao nhat ducc e
chon cdap CPU truéc

uongThanCong.com https://fb.com/tailieudientucntt
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Di1tU PHOI VOI PO UU TIEN

Cach tinh do uu tién?
Hé thong gan: CPU times,...
Ngudi dung gan tuéng minh
Tinh chat dé uu tién :
Tinh
bong
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Vi DU: DO UU TIEN cUA HDH WINNT

WinNT gan cho moéi tié€n trinh do uu tién co6
gia tri gitta 0 & 31
O (d6 uu tién nho nhat): danh riéng cho trang
thai system idle

D06 uu tién dugc phan theo nhom:

Realtime : (16 - 31)
Thich hgp cho cac tién trinh thdi gian thuc
Danh riéng cho cac tién trinh ctia ngudi quan tri hé
thong
Dynamic: (0 - 15)
Thich hgp cho cac tién trinh cua ngudi dung thudéng
Chia thanh 3 miic :
high (11 - 15)
normal (6 - 10)
idle (2 - 6)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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BIEU bO PHAN BO PO UU TIEN CUA WINNT

realtime time-critical

realtime
levels 16-31

realtime idle

dynamic time-critical

dynamic

levels 1-15

dynamic idle

CuuDuongThanCong.com

realtime .-~~~ | __highest (+2)
above normal (+1)
normal (0)
- below normal (-1)
lowest (-2)
high
13
normal
8 idle
4
I TR RERRERI R
0
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NGUYEN TAC PIEU PHOI

Poc quyén
Luot st dung CPU két thuc khi:
o tién trinh két thuc,
o tién trinh bi khoa

Khoéng doc quyéen
Luot st dung CPU két thuc khi:
o tién trinh két thuc,
o tién trinh bi khoa,

o cotién trinh véi d§ uu tién cao hon vao RL

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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DO UU TIEN — KHONG POC QUYEN

P TT wT
P1 30 0+(7-1)
P2 4-1 0

P3 7-2 4-2

Avg,t = (6+0+2)/3 = 2.66

O 1 2 4 7 30
0: P1 vao, P1 dung CPU 4: P2 két thic, P3 dung CPU
1: P2 vao (do uu tién cao hon P1) 7: P3 dirng, P1 dung CPU

P2 danh quyén dung CPU 30: P1 dirng @
2: P3 vao (do uu tién thap hon P2)

P3 khong danh dugc quyén dung CPU
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DO UU TIEN - KHONGPOC QUYEN - NHAN XET

0 S6 phan tién trinh c6 do6 uu tién thap?
* Cho lau, 1au, lau ...
= Giai quyét: tdng do uu tién cho nhing tién trinh
chd lau trong hé thong (Aging)
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SHORTEST JOB FIRST (SJF)

Ready List

(=)

La mot dang do uu tién dac biét vai do uu tién

p = thdi_gian_con_lai(Process;)
= C6 thé cai dat doc quyén hoic khdng doc quyéne

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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MINH HOA SJF (pOC QUYEN)(1)

P TT WT
P1 24 0]
P2 27-1 24-1
P3 30-2 27-2

Avgyt = (23+25)/3 = 16

0 24 27 30
0:00 P1 vao, P1 dung CPU 0:24 P1 két thiic, P2 ding CPU
0:01 P2 vao RL 0:27 P2 dirng, P3 diing ca
0:02 P3 vao RL 0:30 P3 dirng

ongThanCong.com https://fb.com/tailieudientucntt
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MINH HOA SJF (POC QUYEN)(2)

P TT WT
P1 24 0]
P2 29-1 26-1
P3 26-1 24-1

Avg, = (24+22)/3 = 15.33

0 24 26 29
0:00 P1 vao, P1 dung CPU 0:24 P1 két thic, P3 dung CPU
0:01 P2 vao 0:26 P3 dirng, P2 duing ca
0:01 P3 vao 0:29 P2 du'ng

ongThanCong.com https://fb.com/tailieudientucntt
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MINH HOA SJF (KHONGDPOC QUYEN) (1)

P TT wT
P1 30 0+(7-1)
P2 4-1 0
P3 7-2 4-2

Avg,t = (6+0+2)/3 = 2.66

o 1 4 7 30

0:00 P1 vao, P1 dung CPU 0:4 P2 két thic, P3 dung CPU
0:01 P2 vao (do uu tién cao hon P1) 0:7 P3 dirng, P1 dung CP°
P2 danh quyén dung CPU 0:30 P1 dirng
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MINH HOA SJF (KHONGDPOC QUYEN) (2)

P TT wT
P1 33 0+(10-1)
P2 5 0

P3 7 6-3

AvgyT = (9+0+3)/3 = 4

0O 1 3 6 10 33
0:00 P1 vao, P1 dung CPU 0:6 P2 két thic, P3 diing CPU
0:01 P2 vao (do uu tién cao hon P1) 0:10 P3 dirng, P1 dung CPU

P2 danh quyén dung CPU 0:33 P1 dirng e
0:03 P3 vao (do uu tién < P2)

P2 danh quyén dung CPU
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MINH HOA SJF (NHIEU CcHU KY CPU)

I01 | IO1
R T
R1 2
R1 10
R2 1

O 2 3 6 10

R1

3
R2

13

https://fb.com/t:

allieudi

I02 | 102
R T
R2 2
R1 4
Null 0]
17 21

17

ientucntt

13

19

P1

P3
19 21

2

2
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DPI1EU PHOI VGI NHIEU MUC UU TIEN

o T6 chitc N RL
Uing v4Gi nhi€u
muc uu tién

o Moi RL; ap dung
mot chién lugc

I
] diéu phi thich
hgp

o Gita cac RL ap
dung diéu phoi
theo do uu tién :
» RL, réong mdi diéu

phoi RL, ., e

ongThanCong.com https://fb.com/tailieudientucntt

P6 wu tien
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KHUYET DIEM

—

o Starvation !!!

o Giai phap Aging :
Chd lau qua : chuyén
lén RL v6i do uu tién
cao hon

» Chiém CPU lau qua :
chuyén xuoéng RL vGi

do uu tién thap hon

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bai tap: Hay diéu phoi

CPU: SJF khong doc quyén. R1,R2: FIFO
Ti€n | Théi diém IO lan 1 IO 1an 2
trinh | vao Ready | CPU1l CPU2
list Théi | Thiét Thoéi | Thiét
gian bi gian bi
Pl 0 8 5 R1 1 0 Null
P2 2 1 8 R2 2 5 R1
P3 10 6 5 R1 2 3 R2
P4 11 3 20 R2 o 0 Null
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