Chuadng 5
Dinh thoi CPU
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% Noi dung

0 Khai niém ca ban
o Cac bb dinh thdi
— long-term, mid-term, short-term
0 Cé4c tiéu chudn dinh thgi CPU
o Cac giéi thuat dinh thgi
— First-Come, First-Served (FCFS)
— Round-Robin (RR)
— Shortest Job First (SJF)
— Shortest Remaining Time First (SRTF)
— Highest Response Ratio Next (HRRN)
— Multilevel Queue
— Multilevel Feedback Queue
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N s e en 2
e Khai niém ca ban

o Trong cac hé théng multi-tasking

— Thuc thi nhiéu chuadng trinh dong thdi lam ting hiéu suat hé
thong.

— Tai méi th&i diém, chi cé mot process dugc thuc thi. Do dé,
can phai giai quyét van dé phan chia, lua chon process thuc
thi sao cho dugc hiéu qua nhat — chién lugc dinh thsi CPU.

o Dinh thgi CPU
— Chon mot process (iU ready queue) thyc thi.

— V&i mét multithreaded kernel, viéc dinh thgi CPU la do OS
chon kernel thread dugc chiém CPU.
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#-% Cac hang doi dinh thdi
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63 Cac bd dinh thai

o Long-Term Scheduling
— Xac dinh chuong trinh nao dugc chdp nhan nap vao hé théng

dé thuc thi

— Diéu khién muc dé multiprogramming cGia hé théng

— Long term scheduler thudng ¢6 gang duy tri xen 1an CPU-bound
va I/O-bound process

o Medium-Term Scheduling

— Su chuyén déi dya trén sy can thiét dé quan ly
multiprogramming

— Bugc thuc hién b&i phan quan ly bé nhé va dugc thdo luan &
phan quén ly b nhd.
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*% Short-Term Scheduling

0 Xac dinh process nao trong ready queue sé dugc chiém CPU
dé thuc thi k& ti€p (do vay con dudc goi 1a dinh théi CPU-
CPU scheduling)

o Short term scheduler con dugc goi vGi tén khac la dispatcher

o B dinh thdi short-term dugc goi mdi khi c6 mét trong cac su
kién/interrupt sau xay ra:

— clock interrupt

— I/O interrupt

— operating system call, trap
— signal
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*% Cac tiéu chudn dinh thdi CPU

o User-oriented

— Response Time: khodng thdi gian process nhan yéu cau dén khi
yéu cau dau tién dugc dap ung (time-sharing, interactive
system) — cuc tiéu

— Turnaround Time: khodng thdi gian ti IGc mét process dugc nap
vao hé théng dén khi process dé két thiic — cuc tiéu

— Waiting Time: t6ng thdi gian mét process dgi trong ready queue
— cuc tiéu

a System-oriented

— processor utilization: dinh thdi sao cho CPU cang ban cang tot —
cuc dai

— fairness: tat ca process phai dugc déi xi nhu nhau

— throughput: s6 process hoan tat céng viéc trong mét dan vi thai
gian — cuc dai.
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. " n’ n’ 2 D n " N, "
s Hai yéu t0 cua giai thuat dinh thaoi
a Ham chon lya (selection function): dung dé chon process nao trong

ready queue dugc thuc thi (thudng dua trén dé uu tién, yéu clu vé
tai nguyén, dac diém thuc thi cla process,...), vi du
— w = t8ng thdi gian dgi trong hé théng
— e = thdi gian da dugc phuc vu
— s = t8ng thdi gian thuc thi clia process (bao gém ca “e”)
o Ché& do quyét dinh (decision mode): chon thdi diém thuc hién ham
chon lua dé€ dinh thdi. Cé hai ché do
— Nonpreemptive
= Khi G trang thai running, process sé thuc thi cho dén khi két
thic hoac bi blocked do yéu cau 1/0
— Preemptive
= Process dang thuc thi (trang thai running) c6 thé bi ngat nlia
chiing va chuyén vé trang thai Ready bdi hé diéu hanh
= Chi phi cao han non-preemptive nhung danh déi lai bang
thgi gian dap Ging t6t hon vi khéng co trudng hgp mot
process doc chi€ém CPU qua lau.
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#-% Khao sat giai thuat dinh thoi

load store
add store CPU burst chu ky
read from file
CPU-I/0 P Arrival | Service

wait for 1/0 1/0 burst rocess Time Time

inc store 1 0 3
. ) CPU burst

write to file } 2 2 6

wait for I/O 1/0 burst 3 4 4
load store 4 6 5
add store . CPU burst 5 8 2
read from file

wait for 1/0O 1/0 burst

o Service time = thdi gian process can CPU trong mot chu ky
CPU-1/O0

o Process c6 service time I6n la cac CPU-bound process
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N . .
#>e First-Come First-Served (FCFS)
o Hang dgi Ready la mot hang dgi kiéu FIFO
o Selection function: process nao dgi lau nhat trong ready
queue sé dudgc chon thuc thi

o Decision mode: non-preemptive
— Process sé thuc thi dén khi két thic ho&c bi blocked do 1/0

0 5 10 15 20
I ) I )y I ) A
P1 )
P2 I i
P3 | |
P4 l N

aProcess nao khong co thuc hién 1/0 sé dugc déc chiém CPU.

nCac process 1/0-bound (it CPU-burst) khdng dugc uu tién
bang cac process CPU-bound (nhiéu CPU-burst)
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:. Shortest Job First (SJF)

o Selection function: process nao c6 do dai CPU burst
k€ tiép nhd nhat sé dugdc chon thuc thi.
o Decision mode: non-preemptive

o 1/O-bound process sé dugc uu tién hon so véi CPU-
bound process

0 Yéu cau: phai udc tinh dugc CPU-burst clia process
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!B?, UdGc tinh do dai cia CPU Burst

o Do dai clta CPU Burst chi cé thé udc tinh xdp xi
dung phép tinh trung binh ham ma (exponential
average) dua trén do dai cia CPU-burst truéc.

1. t,= do dai thyc su ctia CPU burst thu n

2. 7,,,. gid tri uSc doan cua CPU burst (n + 1)
3.0,0<a<1

4. P6 dai udc tinh CPU burst thu n+1 la:

Thir = atn + (1_ CZ)Z'n
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¢% Ubc tinh do dai ciia CPU Burst (t.t)

o Khai trién cong thic:

Thiaa = atn T (1_ OK)Tn
=at,+ (l-a)et, , +(1-a)ar,,

- af(l—a)itn_i +1-a)'r,

a Gia tri 7; khéng udgc tinh ma thudng gan =0
o a=0 =>7T,,1 = T, = khong quan tam dén “qua khd”

Q a=1 =r7,,; = f, = chi quan tam dén “ngay hom qua’
0o=1/2
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¢=3 Vi du udc tinh do dai CPU Burst

12 -
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8 -
L 3]
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4 =
2=
1 1 1 1 1 1 1
time ——p
CPU burst (t) 6 L 6 4 13 13 13
"guess” (1) 10 8 6 6 5 9 11 12
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*% Nhan xét vé giai thuat SJF

o Co6 thé xay ra tinh trang “ché&t déi” (starvation) déi v4i
cac process c6 CPU-burst I6n khi c6 nhiéu process vai
CPU-burst nhé dén hé thong.

o Cd ché non-preemptive khéng phu hgp cho hé théng
time sharing (interractive)

0 Giai thuat SJF ngadm dinh ra dé uu tién theo burst
time

0 Cac CPU-bound process ¢ dé uu tién thap hon so
v@i I/O-bound process, nhung khi mét process
khéng thuc hién 1/0 dugc thuyc thi thi né déc chiém
CPU cho dén khi két thuc
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*% Shortest Remaining Time First

o Tuong ty nhu SJF nhung decision mode la
preemptive
o Yéu cau: phai udc tinh dugc CPU-burst clia process

0 5 10 15 20
I ) I )y I ) A
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P5 I
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*% Round Robin (RR)

o Mai process nhan dugc mét don vi nhd thai gian CPU
(time slice, quantum time), théng thudng tu 10-100 msec
dé thuc thi. Sau khoang thgi gian dé, process bi doat
quyén va tré vé cudi hang dgi ready.

o Né&u cé n process trong hang dgi ready va quantum time
= q thi khong cé process nao phai chd dgi qua (n-1)*q
dadn vi thgi gian.

o Hiéu suat

- Né&u qlén: RR = FCFS
— N&u q nhd (q khéng dugc qué nhd bdi vi phai tén chi phi chuyén
ngl canh)

o Thdi gian chd dgi trung binh cla giai thuat RR thudng
kha I6n nhung thgi gian dap Ging nhd
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5 RR véi Time Quantum = 1

0 5 10 15 20

Round-Robin L [ | | ( [ [ | { ¢ ¢ ¢ P ¢ P ]
(RR)L,g=1

P1 L[]

5o = =

P3

P4 1
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» Thdi gian turn-around trung binh cao han so véi SJF nhung c6
thdi gian dap ng trung binh t6t hon.
» Uu tién CPU-bound process
v 1/0O-bound process thudng st dung rat it thdi gian cla
CPU, sau dé phai blocked dgi I/O
v CPU-bound process tan dung hét quantum time, sau dé
quay vé ready queue = dugc xép trudc cac process bi
blocked

Khoa Céng Nghé Théng Tin — Bai Hoc Bach Khoa Tp.HCM -6.19-

N . :
#=e Time Quantum va Context Switch

antum Context
Process time = 10 Quantu Switch
12 0
0 10
6 1
0 6 10
1 10
0O 1 2 3 4 5 6 7 8 9 10
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E . .
“¢Quantum va response time

o Quantum time phai I6n hon thdi gian dung dé xU Iy clock interrupt
(timer) va thgi gian dispatching
o Nén Ién han thgi gian tudng tac trung binh (typical interaction)

Process allocated Interaction
Lime quantum complete Time

i v

Time quantum greater than

typical interaction
Response Lime qg-s
4 »
-+ >
Cuantum
q
Process allocated Process Process allocated  Interaction
time quantum preempted time quantum  complete
r r h 4 ¥ Time quantum less than
typical interaction
- et »
4 gl Lt
q Other processes run
-+ Ld
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:. Highest Response Ratio Next

0 5 10 15 20
HNN T T Y T Y Y B A
n
P2
P3 I 0
P4 1
P5 I |

_ time spent waiting + expected servicetime

RR —
expected servicetime

o Chon process ké ti€p co gia tri RR (Response Ratio)
I6n nhat.

o Céc process ngan dugc uu tién hon (vi service time
nhd)
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#% Multilevel Queue Scheduling

o Hang dgi Ready dqu chia théqh nhi€u hang dgi
riéng biét theo moét sé tiéu chuan nhu

— Pac diém va yéu cau dinh thdi clia process

— Foreground (interactive) va background process...

0 Process dugc gan cé dinh vao mdt hang dgi, moi
hang dgi s dung giai thuat dinh thgi riéng
0 Hé diéu hanh can phai dinh thGi cho cac hang dgi.

— Fixed priority scheduling: phuc vu tu hang dgi cé do uu tién
cao dén thap. Van dé: cé thé co starvation.

— Time slice : mdi hang dgi dugc nhan mot khodng thgi gian
chiém CPU va phéan phéi cho cac process trong hang dgi
khoang thgi gian d6. Vi du: 80% cho hang dgi foreground
dinh théi bang RR va 20% cho hang dgi background dinh
thdi bang gidi thuat FCFS
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*% Multilevel Queue Scheduling

highest priority

system processes

C———y interactive processes —
— interactive editing processes E— 3
— batch processes — 2
E— % student processes —

lowest priority
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-s“ Multilevel Feedback Queue

o Van dé clia multilevel queue
— process khong thé chuyen tu hang dgi nay sang hang dgi
khac = khéc phuc bang co ché feedback: cho phép
process di chuyén mét cach thich hgp gitia cac hang dgi
khac nhau.

o Multilevel Feedback Queue

— Phan loai processes dua trén cac déc tinh vé CPU-burst

— SU dung decision mode preemptive

— Sau mot khoang thdi gian nao do, cac I/O-bound process
va interactive process sé G cac hang dgi c6 dd uu tién cao
haon con CPU-bound process sé ¢ cac queue c6 db uu tién
thap hon .

— Mot process da cho qua lau 6 mot hang dgi cé do uu tién
th&p c6 thé dugc chuyén dén hang dgi c6 dd uu tién cao
han (co ché nién han - aging)
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“e Multilevel Feedback Queue (i.t)

quantum =8

quantum = 16

FCFS

100
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ns?.. Multilevel Feedback Queue (1.1)

o Dinh thGi bang Multilevel-feedback-queue
doi hoi phai gidi quyét cac van dé sau
— S6 lugng hang dgi bao nhiéu la thich hgp?
— Dung giai thuat dinh thdi nao 8 méi hang dgi?
— Lam sao dé xac dinh thdi diém can chuyén

mot process dén hang dgi cao hon hoac thap
han?

—Khi process yéu cau dugc xu ly thi dua vao
hang dgi nao la hgp ly nhat?
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¢35 So sanh cac giai thuat

0 Giai thuat dinh thdi nao la tét nhat ?
o CAu tra I6i phu thubc céac yéu to sau:
— System workload
— Su hb trg clia phan cling déi véi dispatcher
— Sy tuong quan Vvé trong s6 cla cac tiéu chuén dinh

thdi nhu response time, hiéu suat CPU,
throughput,...

— Phuadng phap dinh lugng so sanh
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