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" Thuyc thi chwong trinh

227
vidu.cpp T 1
lcompiler process instructions
- : [code]
vidu.ob datal
l linker [stack]
: ?27? j
vidu.exe

Disk RAM Processor
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Tié”n ‘Eﬂﬁh

 Tién trinh la mot chudng trinh dang dugc thuc thi
« Mot tién trinh can sur dung cac tai nguyén: CPU, bo nhd,
tap tin, thiét bi nhap xuat dé hoan tat cong viéc cua no

;ntal Commander £.O02 =Ll T windows Task Manager

File Options  Wiew Shot Down Help

d ool S

-c | - =c = - | applications | Processes |F'erFu::rmann:e || Mebworking || Users |

c:A\Program Filez\Microsoft Offic:

TName Ext |Size Image Mame User Mame Session ID CPU Mem Usage #
L?.'] PDSBASE DLL  346.456 apenyvph-gui.exe phamtuanson 0 a0 2,340 kK

| “;*.1] PE DLL 570.664 CrbisClient. Servic...  SYSTEM 0 0o 7, 180K

i POWERPNT EXE 465,200 POWYERPMT.EXE phamtuanson 0 0o 6,024 K |
|j| powerpnt.exe manifest 798 PresentationFont... LOCAL SERVICE 0 an 5,220k

Ef;; POWERPOI PIP 1.h24 REvscan.exe SYSTEM o 0o 40,800 K

4
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Thae Eac tren tiégn trinh (1/2)

Tao tién trinh
— Khai dong hé théng
— NguGi dung kich hoat mot chucng trinh
— MOt tién trinh tao mot tién trinh khac
 Unix/ Linux: exec(), fork()
« Windows: CreateProcess() &7 Process Explorer - Sysinternals: www.sysinternals.com

File ©Options “iew Process Find DLL  Users Help

— Cay tien trinh B ® =0 mS a e R
« Unix/ Linux: cac tién trinh chz e PO CRLL L Description
con cO MOi quan hé Chét ché E!FDKITH“TEKE 1035 Foxit Feader, Be
. , A . ica POWERPNT.EXE 2632 ticrogzoft Office |
d W'”dOWS: cacC t|en tnnh Cha, é&."pm:enp.e:-:e Ir2a Syszinternals Proc
n 7 7yt firefox. exe 2208 Firefox
con doc |ap le nhau ﬁ FAHOOM ™1 ExE 1232 ahoo! Meszenc

§
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Thao tac trén tién trinh (2/2)

« Dung tién trinh
— XU’ ly xong Iénh cudi cung hay goi Iénh két thuc
» Unix/ Linux: exit()
« Windows: ExitProcess()
— Mot tién trinh yéu cau dung mot tién trinh khac
 Unix/ Linux: kill()
« Windows: TerminateProcess()
Piéu gi xay ra néu tién trinh “nan nhan” van chua
muon “chét”?
— Do 16i chuong trinh

()
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running

ready

© R
© R s
® CPU s
blocked Ch& resource
Nhan
resource

load store
add store
read from file

wail for IO

store increment
index

wrile to file

wair for YO

load store
add store
read from file

wait for /O

| b b b

7 A\

+ CPU burst

> /O burst

} CPU burst
J\ IO burst

= CPU burst

r 1O burst

I  CPU-bound

Long CPU burst process
- '
Short CPU burst Waiting for 1/O
d - \
1 (] 1 { (—1 L — (H—{—1 |O-bound
— Line process /.
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Vao

» Thoat

r ready queue CPU

S disk queue —

Networ network queue |«

other I/O queue [

opgs
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"Khoi trinh
(PCB - Process Control Block)

« Dinh danh (Process ID) pid
Trang thai tién trinh State
Ng{r canh tién trinh
— Trang thai CPU

(State, details)

— BO xtr ly (cho may nhiéu CPU) Context
= BO nhd chinh ) (IP, Mem, Files...)
— Tai nguyen su dung /tao lap :
« Thong tin giao ti€p Relatives
— Tién trinh cha, tién trinh con ( Dad, children)

— DO uu tién

Thong tin théing k&  Scheduling statistic_

Process control Block - PCgB

(Y
<
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Moi ti{i”& hu”ﬁﬁg

CDplayer _
Winword

l1"" d
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Tién trinh 1 Tién trinh 2 Tién trinh 3

h

Piéu phoi
nhw thé nao
77
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f8u ph

81 tién trinh (Scheduling)

Muc tiéu dieu phoi

Lua chon tién trinh

— Tiéu chuan lua chon

— Thai diém lua chon

Chuyén doi gilra cac tién trinh

Cac chién lugc di€u phoi

— FCFS o Multiple Queues

— Round Robin 2 Guaranteed Scheduling

— Priority 0 Lottery Scheduling
— SJF 0 Fair-Share Scheduling

12
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Muc tie;i ﬁiuph Ol

Muc tiéu chung

— CoOng bang sr dung CPU
— Can bang str dung cac thanh phan cta hé théng
Hé thong theo 10

— TOi uu throughput

— Giam thiéu turnaround time: T

quit Tarrive

— Tan dung CPU

Hé thong tuong tac

— Gidm thiéu thdi gian chd (T6i uu thdi gian hdi dap): T, readyoueue
— Can do6i mong muodn cua ngudi dung

Hé thong thai gian thuc

— Thdai han hoan thanh cong viéc
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Lua @h@ﬁ tién tﬂﬁh

 Tiéu chi lua chon
— Chon tién trinh vao RQ trudc
— Chon tién trinh c6 do uu tién cao hon

 Thdi diém lua chon

— Diéu phoi doc quyén (non-preemptive scheduling): mot khi tién
trinh dang & trang thai Running, no sé ti€p tuc st dung CPU cho
dén khi két thic hoac bi block vi I/O hay cac dich vu cua hé théng
(d6c chiém CPU)

« P, kétthuc
* P ., : running ->blocked

— Diéu phoi khong doc quyén (preemptive scheduling): ngoai thoi
diém Iua chon nhu diéu phdi ddc quyén, tién trinh dang st dung
CPU cd thé bi ngat (chuyén sang trang thai Ready) khi hét thdi
gian qui dinh hoac cé tién trinh c6 do uu tién hon vao
ReadyQueue

« Q: blocked / new -> ready 14 &
_ ongThanCong.com P~ - https://fb.com/tailieudientucntt >
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Chuyén d8i gii¥a cic tién trinh (1/2)

Context switching — Nhiém vu cua Dispatcher

process P, operating system process P,

interrupt or system call

executing ﬂ / l

save state into PCB,

> idle

reload state from PCB, 1
l executing

T =

-idle interrupt or system call

Y
save state into PCB;

> idle

reload state from PCB, )

lexecuting \ 15
anCong.com s://fb.com/tailieudientucn
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« Ban than HPH ciling la 1 phan mém, nghia la cling st
dung CPU dé cd thé chay dugc.

 Cau hoi: Khi tién trinh A dang chiém CPU, lam thé nao
HPH ¢ thé thu héi CPU lai dugc ? (vi lic nay HDH khéng
gitr CPU)
— Ep budc tién trinh thinh thoang trd CPU lai cho HDH ? C6 kha thi ?
— May tinh phai c6 2 CPU, 1 danh riéng cho HPH ?
— HPH st dung ngét dong ho (ngat diéu phdi) dé kiém soat hé
thong
« MOdi khi cd ngdt dong hd, HPH kiém tra xem ¢ can thu hdi CPU tir 1
ti€n trinh nao do lai hay khong ?
« HDPH chi thu hoi CPU khi c6 ngat dong ho phat sinh.
» Khoang thdi gian gilia 2 lan ngat diéu phdi goi la chu ky déng ho (t6i
thiéu la 18.2 lan / giay) g

—
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S —

Chién Iugc diéu phdi tién trinh

» FCFS

« Round Robin

* Priority

« SJF

« Multiple Queues
 Guaranteed Scheduling
» Lottery Scheduling
 Fair-Share Scheduling

17
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First-Come First-Served (FCFS)

 Tiéu chi lua chon ti€n trinh
— Th( tu vao hang dgi Ready Queue

« Thdi diém Iua chon tién trinh
— Doc quyén Ready Queue

cllela] v

Ready Queue

R

Ready Queue

ol evl
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Mmh héa ?CES

P T arriverQ CPU burst P TT wWT
P1 0] 24 P1 24 0]

P2 1 3 P2 27-1 24-1
P3 2 3 P3 30-2 27-2

Avgy; = (23+25)/3 =

0 24
0:00 P1 vao RQ 0:24 P1 két thuc
Pl dung CPU P2 dung CPU
0:01 P2 vao RQ 0:27 P2 két thic

0:02 P3 vao RQ

P3 dung CPU

uuDUoNGTanCoNg.CoM e e e hitpsi/ifb.com/tailieudientucntt
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CFS

Nhan xét F

Pon gian, dé cai dit
Chiu dung hién tugng tich Gy thdi gian cho

— Ti€n trinh cd thdi gian x&r ly ngan dai ti€n trinh cd
thai gian xu' ly dai

— Uu tién tién trinh cpu-bounded

Cé thé xay ra tinh trang doc chiém CPU
Khong phu hgp vai hé thong tucng tac nguGi
dung

20
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o Ty kA = —

B ——

ound Robin (RR)
. MAi tién trinh chi str dung mot lugng g cho méi [an st dung CPU
 Tiéu chi lya chon tién trinh
— Th( tu vao hang dgi Ready Queue
« Thdi diém lua chon tién trinh
— Khoéng doc quyén (khdng co do uu tién)
Ready Queue

¢ [ B| -_.-_. A chi chiém CPU trong g ms

Ready Queue

_,- - B duoc giao quyén st dung CPU
trong g ms ké tiép

Ready Queue

[B[a]c][cru]

CuuDuongThanCong.com

Quantum/
Time slice

C duoc giao quyen s dung CPU
trong g ms ké tiép

21
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Mmh h@é RR, qa4

P Ta,.,.i\,eRQ CPU burst P TT WT
P1 0 24 P1 30 0+(10-4)
P2 1 3 P2 7-1 4-1
P3 2 3 P3 10-2 7-2

Avgyr = (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 dung, P3 dung CPU
0:01 P2 vao (dgi) 0:10 P3 dung, P1 dung CPU
0:02 P3 vao (dgi) 0:14 P1 van chiém CPU
0:04 P1 hét Iert P2 dung CPU 22
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Minh hoa RR,

P | Turwerq | CPU burst [= Tranh chap vi tri trong RQ:
“Chung thuay”

1. P :running -> ready
- £ = 2. P : blocked -> ready
P2 4 3 3. P: new ->ready ]

= Khéng phai ludn ludn cé thir ty diéu
P3 @ 3 ohdi P1 P2 P3 P4 P1 P2 P3 P4...
0 4 8 11 15 18 22 26 30

0:11 P1

T ...
Co m&i ndi cl
0:18 P13

~ hipsiffb.comitallieudientucntt —
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Nhan xét RR

» Loai bo hién tugng doc chiém CPU
 Phu hop vdi hé thong tuong tac ngudi dung
 Hiéu qua ? Phu thuoc vao viéc lua chon
quantum g
— g qua Ion => FCFS (giam tinh tuong tac)

— g qua nho => chu yéu thuc hién chuyén déi ngir
canh (context switching)

— Thudng g = 10-100 milliseconds

24
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iy ohéi véi 46 uu tién

MOt do uu tién (integer) dudc gan vao moi tién trinh
Phan biét tién trinh quan trong vdi tién trinh binh thudng
Tiéu chi lua chon tién trinh

— Tién trinh co d6 uu tién cao nhat

Thdi diém lua chon tién trinh
— Doc quyén
— Khong doc quyén (co do uu tién)

€
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Minh hea hoi VoI do uu tien

(khong é@@ quyeén)

P Trq Priority CPU burst P TT wWwT
P1| O 2 24 P1 30 0+(7-1)
P2| 1 0] 3 P2 4-1 0]

P3| 2 1 3 P3 7-2 4-2

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

o 1 2 4 7 30
0:00 P1 vao, P1 dung CPU 0:4 P2 két thic, P3 dung CPU
0:01 P2 vao (dd uu tién cao hon P1) 0:7 P3 dirng, P1 dung CPU

P2 danh quyén dung CPU 0:30 P1 durng
0:02 P3 vao (do uu tién thap hon P2)
P3 khong danh dugc quyén dung CPU 26
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voi do u'u tién

Nhan xeét diéu phoi

 Cach tinh d0 uu tién ?
— Hé thdng gan
— Ngudi dung gan
 Tinh chat do uu tién
— Tinh

« V&n dé Starvation: cac tién trinh dd uu tién thap co thé
khong bao gic thuc thi dugc

« Giai phap Aging — tang do uu tién cho tién trinh chd lau
trong hé thdng (s6ng lau Ién 130 lang...)

— Pong

€
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est Job Frst (SJF)

Ready Queue

)
\%‘

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

p = thai_gian_con_lai(Process;)

= C6 thé cai dat ddc quyén hodc khong déc quyén
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Minh h ‘ 69 doc quyeén)

—A_l'.. ————— —— =

e —

oa SIF

P T arriverQ CPU burst P TT WT
P1 0] 24 P1 30 0+(7-1)
P2 1 3 P2 4-1 0]

P3 2 3 P3 7-2 4-2

Avgyt = (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 (d6 uu tién cao han P1) 0:7 P3 dirng, P1 dung CPU

P2 danh quyén dung CPU 0:30 P1 durng
29
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Nhén xét SIF

 TOi uu thai gian chd

 Lam sao biét dugc thai gian con lai can thuc thi
cua mot tién trinh
— Khong kha thi ?

— UGc lugng — str dung thdi gian str dung CPU ngay
trudc, dung qui luat trung binh glam theo ham mdi.

€
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U’dc Iu’dng thoi gian U dgmg CPU

« o =0
— Th+1 = T
— Khong xét cac gia tri thuc da dung CPU.
e o =1
- Tnp1 = &
— Chi dung gia tri thuc méi dung CPU.
Néu md rong cong thukc, ta duoc:
T =oat+(I-0)at, -1+ ..
. +(1-o )lat, -1+ ..
. +(1-o )", 1
Vi o va (1 - o) nho han hay bang 1,moi gia tri ké tiép sé
nho dan.
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 Thuc hién diéu phoi theo chién lugc FCFS,
RR v3i g = 4 va SJF

« Tinh WT

P T orriveRL CPU burst
P1 0 20
P2 1 5
P3 2 3
P4 12 6

e ————— o —

32
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Minh hea dleu ph@iﬁhi‘éu chu ky CPU
CPU: SJF; I0:FCFS

P | Tywiver. | CPU1 I01 | I01 CPU2 | IO2 | IO2
burst R T burst R T
P1 0] 5 R1 2 2 R2 2
p2 2 1 R1 10 1 R1 4
P3 10 8 R2 1 0 Null 0]

R1

R2

2

3

6

10

13

15

17

3

13

15

19

21

P1

P3

17 19 21
33
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1

ieu phoi st dung nhiéu hang dgi

Do wu tién « TG chdc nRQ Ung véi

- - nhiéu muc uu tién

Moi RQ; c6 thé &p dung
mot chién lugc diéu phoi

T
« Diéu phoi gilra cac RQ:
— Diéu phdi theo do uu tién
°ce clia RQ
> C6 thé xay ra starvation
- Gidi phap Aging :
« Chd lau qua : chuyén lén RQ
véi do uu tién cao hon
« Chiém CPU lau qua : chuyén
xuong RQ vdi do uu tién
thap han
— Time slice — mdi hang dgi
nhan chiém CPU mot khoang
thai gian

34
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Mot mo hinh diéu phoi nhiéu hang dgi

system processes

batch processes

| |
|

student processes

lowest priority
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Vi du didu phéi nhidu hang doi

- Ba hang dai:

— @, — time quantum 8 mili giay
— . e en
m — @, — time quantum 16 mili giay
— @, - FCFS
—
4>| quantum = 16 ﬁ7
nhan CPU, chi dung trong 8 mili
giay. Néu chua hoan tat trong 8
mili gidy, cong viéc chuyén sang
m_' queue Ql'
FCFS — Tai Q, cv dudc diéu phdi theo

Lap lich

— Mot viéc mdi vao queue Q,no
dudc diéu phoi theo FCFS. Khi no
FCFS va nhan CPU thém 16 mili
giay. Néu van chua hoan tat, no
sé bi day qua queue Q..

36
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ledium-term .. . Short-term 3
scheduling scheduling »

Medium-term
scheduling
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iy
1,“

|
|

:

|

f

U |
b

l
[y
0

e

al taan xu’ Iv ﬁbﬁg thdl

« Pon gian
— Viét chuong trinh theo ki€u bam gi& bang cach moi An nhan
mot phim thi s€ in ra s6 nhip da troi qua tu khi chu’dng trinh bat
dau chay, véi moi nhip béng 1 gidy, chuang trinh s& két thic khi
nhan ESC.

« Phudc tap hon

— Viét chu’dng trinh hién thi 10 ky tu trén man hinh, moi ky tu di
chuyén ngau nhién, lién tuc vdi téc do tuy y. Khi d| chuyen néu
cham bién man h|nh thi ky tu' sé€ xuat hién lai tai gira man hinh.
Chuang trinh két thac khi ngudi dung nhan phim bat ky.

 Bai toan thuc té:

— Ung dung web phuc vu cting IGc nhiéu yéu cau ngudi dung

38
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Giai phap da tién trinh

 Cac tién trinh d6c lap, khong co su’ lién lac vdi nhau

w CDplayer

0S

« Mudn trao doi thong tin vdi nhau, cac chuang trinh can
dudc xay dung theo mo hinh lién lac da tién trinh (IPC -
Inter-Process Communication) = Phuc tap, chi phi cao

39
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Gia phap da tieu trinh

code

code

data

files

registers

registers

registers

registers

thread — ;

stack

stack

stack

single-threaded

CuuDuongT han .com

multithreaded
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Tiéu trinh

Tiéu trinh [d mdt dong xUr ly trong mot tién trinh

Moi tién trinh ludn cé mét tiéu trinh chinh (dong
XU ly cho ham main())

Ngoai ti€u trinh chinh, ti€n trinh con cd thé co
nhiéu tiéu trinh con khac

Cac tiéu trinh cia mot tién trinh
— Chia seé khong gian vung code va data
— CO vung stack riéng

41
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“Khol quan Iy tieu trint
(Thread Control Block — TCB)

. TCB thudng chifa cc thong tin riéng clia moi ti€u trinh
— ID cda tiéu trinh
— Khdng gian Iuu cac thanh ghi
— Con tro tdi vi tri xac dinh trong ngan xép
— Trang thai cla tiéu trinh
« Théng tin chia sé gilra cac tiéu trinh trong mot tién trinh
— Cac bién toan cuc
— Cac tai nguyén su dung nhu tap tin,...
— Cac tién trinh con
— Thong tin thong ké
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e
e

A2

PC M& ham thread_create()
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PCBs
TCBs ‘/\‘\./F\
/
NG
AN thread_credte()

_thread,’starts_he
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Process Thread Process Thread

\ \__/

I H \

Kernel
space Kernel Kernel

% y.d 3
/ N /
Run-time Thread Process Process Thread
system table table table table
Quan ly ti€u trinh mfc ngudi dung = Quan ly tiéu trinh mirc hé théng
« 3 thu vién chinh ho trg: = Hé diéu hanh hd tro:
« POSIX Pthreads o Windows XP/2000
« Win32 threads o Solaris
« Java threads o Linux
4 Mac0S X =

CuuDuongThanCong.com
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" M6 hinh két hgp

Multiple user threads
on a kernel thread

\ !

Ry

Kernel S S<— Kernel thread

CuuDuongThanCong.com

> User
space

Kernel
space
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- B e—————

So séh tieu tﬁ*nh va tien trinh

« Tai sao khdng dung nhiéu tién trinh dé thay thé cho viéc
dung nhiéu tiéu trinh ?
— Céc tac vu diéu hanh tiéu trinh (tao, két thic, diéu phdi, chuyén
d6i,...) it tn chi phi thuc hién han so vdi tién trinh
— Lién lac giira cac ti€u trinh thdng qua chia sé bd nhd, khdng can
su’ can thiép cua kernel
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Pidu ph tiéu trinh

Process A Process B
Order in which l

threads run \

\
2. Runtime 1 8
system
picks a —
thread - = =

4
L1. Kernel picks a process 1 Kernel picks a thread
Possible: A1, A2, A3, A1, A2, A3 Possible: A1, A2, A3, A1, A2, A3
Not possible: A1, B1, A2, B2, A3, B3 Also possible: A1, B1, A2, B2, A3, B3
Quan ly tiéu trinh mc ngwdi dung Quan ly tiéu trinh mdc hé thdng
47
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o Tu tim hiéu
(Modern Operating System - Tanenbaum)
— Guaranteed Scheduling
— Lottery Scheduling
— Fair-Share Scheduling

« Tham khao thém
— T6 chdc, quan ly tién trinh cla hé diéu hanh Windows
— T6 chdc, quan ly tién trinh cda hé diéu hanh
Unix/Linux

48


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

