PINH THOI CPU




Muc tiéu

* Hiéu duoc
— Tai sao can phai dinh thoi
— Cac tiéu chi dinh thoi
— MOt s6 giai thuat dinh thoi

Ghi chu: nhitng slide c6 diu * & tiéu dé Ia nhitng slide dung dé dién giai thém



Phan loai qua trinh

Chu ky CPU-I/O
— CPU burst
— 1/O burst

CPU-bound process co6 thoi gian
str dung CPU nhiéu hon thoi gian
str dung I/O

1/0-bound process dung phan 1&n
thoi gian dé doi 1/0

Dinh thoi CPU

L]
L]
-

load store
add store
read from file

wait for I/O

store increment
index
write to file

wait for I/O

load store
add store
read from file

wait for I/O

> CPU burst

= 1/O burst

CPU burst

A A

j |/O burst

+ CPU burst

> /O burst




Van dé can giai quyét

* Trong cac hé thdong multiprogramming /

multitasking

— Tai mo6t thoi diém trong bd nhé cd nhiéu process

— Tai moi th&i diém chi cé moét process dwoc thuc
thi

* Gia st hé théng chi cd 1 CPU (1 processor)

— Do dé, can phai giai quyét van dé phan loai va lya
chon process thuc thi sao cho dugc hiéu qua nhat
(= tiéu chi dinh thoi). Can c6 chién lugc dinh thoi
CPU



Phan loai cac hoat dong dinh thoi
(1/2)
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Phan loai cac hoat dong dinh thoi
(2/2)

* Dinh thoi dai han (long-term scheduling): xac
dinh process md&i (new) nao dugc tiép tuc vao
“sau hon” trong hé thong.

— Thuwong chi cé trong batch system

* Dinh thoi trung han (medium-term scheduling):
xac dinh process nao dugc dua vao (swap in),
duwa ra khoi (swap out) bé nhé chinh.

— Swap in/out c6 thé ton dén vai gidy thoi gian = chu
ky dinh thoi trung han co thé la vai phut.

* Pinh thdi ngan han (short-term scheduling): xac
dinh process nao duwoc thuc thi tiép theo.



Pinh thoi dai han

 Anh hudng dén do-da-Idp-trinh (degree of
multiprogramming: s6 qua trinh dang & trong bd
nho)

* Néu cang nhiéu process dang & trong bo nhd thi
kha nang moi process bi block cé xu hwdng giam
— Sir dung CPU hiéu qua hon

— Nhung moi process duwoc phan chia khoang thoi gian
stt dung CPU nho hon

e Thudng cd xu hwdng dua vao mot tap lan 16n cac
CPU-bound process va I/O-bound process



Dinh thoi trung han

e Quyét dinh viéc dua process (khéng phai process &
trang thai new) vao bo nhd chinh, hay ra khoi b6 nhé
chinh

* Phu thudc vao yéu cau quan ly viéc da-lap-trinh
(multiprogramming)

— Cho phép bd dinh thoi dai han chdp nhan (admit) nhiéu
process hon so lwgng process ma co tong kich thuwdc duoc
chira vira trong bo nhé chinh (=2 ky thudt bd nhé ao)

— Nhung néu c6 qué nhiéu process thi s& lam tdng viéc truy
xuat dia, do dé can phai lwa chon do-da-lap-trinh cho phu
hop

* Puoc thuc hién bai phan mém quan ly bd nhé



Pinh thoi ngén han

« Xac dinh process nao dugc thuec thi tié€p theo, con goi
la dinh thoi CPU
* Tuy hé théng (9 dinh thoi nonpreemptlve

preemptlve) ma dwoc kich hoat khi c6 mét sy kién dan
dén kha nang chon mot process dé thuec thi

— Ngat thoi gian (clock interrupt)

— Ngat ngoai vi (1/0 interrupt)

— Loi goi hé thong (operating system call)
— Signal

Chuong nay sé tap trung vao dinh thoi ngan han.
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Noi dung can quan tam

* Pinh thoitrén hé théng cd mot processor
(uniprocessor scheduling): quyét dinh viéc s
dung (mot) CPU cho mot tap cac process trong
hé thong

e Tiéu chi nao?



Tiéu chi dinh thoi (1/4)

CPU utilization (% st dung CPU, D4 lgi CPU)
Throughput (Thong nang)

Turnaround-time (Thoi gian quay vong)
Response time (Thoi gian dap ing)

Waiting time (Thoi gian cho)

— Thoi gian mot process ¢ trong hang dgi ready
Average turn-around time (Thoi gian quay
vong trung binh)
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Tiéu chi dinh thoi (2/4)

e CPU utilization (% str dung CPU, D4 lgi CPU)
— CPU utilization CPU: [0% - 100%)]
— Lightly loaded system: < 40%, heavy-loaded: > 90%
— Maximize CPU utilization

 Thong nang (throughput)
— SO luvong process hoan tat trong mot don vi thoi gian
— Maximize throughput



Tiéu chi dinh thoi (3/4)

Thoi gian dap &ng (response time)

— Thoi gian tu ldc co yeu cau cUa nguoi dung (user
request) dén khi cé dap &rng dau tién

— Thuwong la van dé vai cac 1/0-bound process
— Minimize response time

Waiting time (Thoi gian cho))

— Thoi gian mot process o trong hang doi ready
— Minimize waiting time

Thoi gian quay vong (turn-around time)
Thoi gian quay vong trung binh (average
turnaround time)



Tiéu chi dinh thoi (3/4)

Thoi gian dap wng (response time)
Waiting time (Thoi gian cho))
Thoi gian quay vong (turn-around time)

— Thoi gian dé mot process hoan tat, ké tir luc vao hé
thong (submission) dén luc két thuc (termination)

— La mot tri ddc trung cdn quan tdm vdi cac process
thuoc dang CPU-bound

— Minimize turn-around time

Thoi gian quay vong trung binh (average
turnaround time)



Tiéu chi dinh thoi (4/4)

Po lgi CPU — gitr CPU cang ban cang tot
— T6i da hda

Thong nang — s lwong process két thuc viéc thyc thi trong
mot don vi thoi gian

— Toida hda

Turnaround time — thoi gian ké tir luc dwa vao (submission)
dén luc két thuc

— T6i thiéu hda

Tho& gian cho — thoi gian mot process cho trong hang doi
ready

— T6i thiéu hda

Thoi gian dap ing — thoi gian tu khi dua yéu cau dén khi co
dap ng dau tién

— T6i thiéu hda



Scheduling algorithms

e Cac giai thuat lap lich sé dwoc danh gia qua 5
tiéu chi nay.
e Cac giai thuat gom:
— First Come, First Served (FCFS) scheduling
— Shortest-Job-First scheduling
— Priority Scheduling
— Round-robin scheduling
— Etc.,



Tiéu chi dinh thoi tu cac goc nhin
(1/2)

* Huwdng dén nguaoi sir dung (user-oriented)
— Thoi gian quay vong
* Thoi gian tir lic submission dén luc process két thuc
e Can quan tdm vdi cac hé thong xtr ly bo (batch system)
— Thoi gian dap ing

e Can quan tam vd&i cac hé thong giao tiép (interactive
system)



Tiéu chi dinh thoi tu cac goc nhin
(2/2)

* Huwdng dén hé thong (system-oriented)
— Do loi CPU
— COng bang (fairness)

— Théng nang: s6 process hoan tat trong mot don vi
thoi gian



Hai thanh phﬁn cua chién lwoc dinh
thoi (1/2)

 Ham lwa chon (selection function)

— Xac dinh process nao trong ready queue sé duoc
thuc thi tié€p theo. Thwong theo cac tiéu chi nhu
* w =tong thoi gian dgi trong hé thong
e e =thoi gian da duoc phuc vu

* s =tbdng thdi gian thuc thi cla process (bao gbm c3 tri
e)



Hai thanh phﬁn cua chién lwoc dinh
thoi (2/2)

* Ché dé quyét dinh (decision mode)
Pinh nghia thoi diém ham lua chon duoc thuc thi

— Nonpreemptive

* MOt process sé & trang thai running cho dén khi nd bi
block hodc né két thuc

— Preemptive

* Process dang thuc thi c6 thé bi ngat va chuyén vé trang
thai ready

* Tranh trwong hop mot process déc chiém CPU
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Thoi diém thuc thi ham lva chon

terminated
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Nonpreemption va preemption

(1/2)

* Ham lua chon cé thé duwoc thyc thi khi cé quad trinh
(1) chuyén tir trang thai running sang waiting
(2) chuyén tir trang thai running sang ready
(3) chuyén tir trang thai waiting, new sang ready
(4) két thuc thyc thi
* Chién lwoc dinh thoi nonpreemptive: chi thuc thi ham
lwa chon trong truong hop 1 va 4 (qua trinh running
néu bj ngat sé ti€p tuc running sau dod)
* Chién lwoc dinh thoi preemptive: ngoai trwong hop 1
va 4 con thuc thi thém ham lwa chon trong trwong hop
2 hodc 3 (hodc ca hai)



Nonpreemption va preemption
(2/2)

e Hién thuwc ché db quyét dinh nao khé hon? Tai
Sao’?

* Preemptive scheduling: hai loai hién thuc
— Preemption chi trong user space

— Cb thé preemption trong kernel space
* Vi du: preemption khi kernel dang thuc thi mot loi goi
hé thong
* Van dé: gilt nhat quan cac dit liéu trong kernel (vi du
cac hang doi 1/0)



Dispatcher

* Dispatcher s& chuyén quyén diéu khién CPU vé cho
process dugc chon bai b dinh thoi ngan han
e Bao gom:
— Chuyén ngit canh (s&r dung théng tin ngir canh trong PCB)
— Chuyén vé user mode
— Nhay dén vi tri thich hop (chinh la program counter trong
PCB) trong chuwong trinh &rng dung dé qua trinh tiép tuc
thuec thi
* COng viéc nay gay ra phi ton
— Dispatch latency: thoi gian dispatcher can ti ldc dirng mét
process dén lic mot process khac tiép tuc chay



Scheduling algorithms

e Cac gidi thuat dinh thoi CPU gom:
— First Come, First Served (FCFS) scheduling
— Shortest-Job-First scheduling
— Priority Scheduling
— Round-robin scheduling
— Etc,,
e Cac giai thuat dinh thoi CPU sé duogc danh gia
qua 5 tiéu chi (scheduling criteria).




First Come First Served (FCFS)
(1/3)

 Ham lwa chon: chon process ¢ trong hang doi
ready lau nhat
* Ché do quyét dinh: nonpreemptive

— MOt process sé duoc thuce thi cho dén khind
block hoac két thuc

 FCFS thudng duoc hién thuc bang mot FIFO
queue



First Come First Served (FCFS)

(2/5)

Process Burst time (ms)
P, 24
P, 3
P 3

« ? 13 7 n
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Thoi gian doicho P, =0, P, =24, P, =27
Thoi gian doi trung binh: (0 + 24 +27) /3 =17



First Come First Served (FCFS)
(3/9)

Thoi gian phuc vu trung binh =
Théng nang =

Thoi gian quay vong =
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First Come First Served (FCFS)
(4/9)

Gia st cac process dén theo th tu:
Gian d6é Gantt cho viéc dinh thoi la:

P, P, P,

0 3 6 30

Thoi gian dgicltaP,=6,P,=0,P,=3
Thoi gian doi trung binh: (6+0+3)/3=3
— Tot hon rat nhiéu so v&i trwvong hop trudc



First Come First Served (FCFS)
(5/9)

* FCFS “khong cong bang” v&i process c6 CPU burst
ngan vi né phai cho trong thoi gian dai (so voi
thoi gian ma nd can phuc vu) thi méi dugc st
dung CPU. Diéu nay déng nghia vdi viéc FCFS “wu
tién” cac process thuéc dang CPU bound.

* Cau hoi: Liéu co xay ra trwong hop tri hodn vo
han dinh (starvation hay indefinite blocking) voi
giai thuat FCFS?

e FCFS thuwong duoc st dung trong cac hé thong bd
(batch system)



Vi du thuc té

* Viéc phuc vu khach trong nha hang

— Thuc khach sé dén va goi mdén an cho minh

— MO6i mén an can thdi gian chuan bi khac nhau
* Muc tiéu:

— Giam thoi gian doi trung binh cua cac thuc khach
e Cach lam nao sé phu hgp?

— Théng thwong cac nha hang sé phuc vu theo kiéu
FCFS (!)



Shortest Job First (SJF) (1/3)

Process Thoidiém dén  Bursttime  (ms)

P, 0,0 7
P, 2,0 4
P, 4,0 1
P, 5,0 4
e Gian d6 Gantt khi dinh th&i theo SIF
P, P, P, P,
AL R —+— —+—
0 3 7 8 12 16

* Thoigian doitrungbinh=(0+6+3+7)/4=4
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Shortest Job First (SJF) (2/3)

Théng nang =

Thoi gian quay vong =

Thoi gian phuc vu trung binh =

P

Dinh thoi CPU
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Shortest Job First (SJF) (3/3)

Pdi v&i moi process, can biét dd dai cda CPU
burst

Ham lwa chon: chon process c6 do dai CPU burst
nho nhat

Ché do quyét dinh: nonpreemptive

Chirng minh dwoc: SJF toi wu trong viéc giam thoi
gian dgi trung binh

Van dé: Can phai uwéc lwong thoi gian can CPU
tiép theo cua process

Giai phdp cho van dé nay?




Du doan thoi gian st dung CPU
(1/2)

(Thoi gian st dung CPU chinh la d6 dai cua CPU burst)

* Trung binh cé trong sé cac CPU burst do duoc trong qua
kh
* Gia thiét: nhirng CPU burst cang md&i cang phan anh gan
hanh vi cla process trong twong lai
 Phuong phap trung binh ham mi (exponential averaging)
- t,=-0at +(1-a)r,, 0<a<l1
e tchitrido duoc, T chitri du doan
— Suy ra:
T = Ot + (1= a)at,_; +..+ (1 - oot +..+ (1 - o) taz,

— Néu chon o =% thi cd nghia la tri do duoc t,, va tri da dy doan
T, duoc xem quan trong nhu nhau.



Du doan thoi gian st dung CPU

(2 / 2\ Do dai CPU burst

do|/duoc

CPU burst dw doan,
a=Yvat,=10

CPU burst (t)

"guess” (1) 10
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Shortest Job First (SJF)

 SJF st dung wu tién ngam dinh: cdng viéc ngan nhat
duoc wu tién trudoc
— Nhi¥ng cong viéc thudc loai /O bound thuwong cé CPU
burst ngan
* Process co thoi glan thyuc thi dai cd thé bj tri hodn vo

han dinh néu cac process cd thoi gian thuc thi ngan
lién tuc vao

 Khong thich hgp cho mai trwong time-sharing khi
khdng dung preemption
— Cdac CPU bound process cé “dd uu tién” thap, nhung mot

process khong thuc hién /0 cé thé doc chiém CPU néu né
la process dau tién vao hé thong



Shortest Remaining Time First
(SRTF) (1/4)

* Ché do quyét dinh cta SIF: nonpreemptive

* Phién ban preemptive cua SJF:

— Néu mot process madi dén ma c6 do dai CPU burst
nhd hon thoi gian cdn CPU con lai clia process
dang thuwc thi, thi thwc hién preempt process dang
thuc thi

— Cach lam nay con duoc goi la Shortest-Remaining-
Time-First (SRTF)
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Shortest Remaining Time First

(2/4)
(Vi du giéng vd cho SJF)

Process Thoidiém dén Burst time (ms)

P, 0,0 7
P, 2,0 4
P, 4,0 1
P, 5,0 4
* ¢ Py P, |P3 P, P, Py
—— -
0 2 4 ) 7 11 16

* Thoigian dgitrungbinh=(9+1+0+2)/4=3
— Tot hon giai thuat SJF



Shortest Remaining Time First
(3/4)
N0 gian phuc vu trung binh =

NONg nang =

N0 gian quay vong =

Dinh thoi CPU
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Shortest Remaining Time First
(4/4)
Tranh trvong hop process co thoi gian thuc
thi dai dé¢c chiém CPU

Can phai quan ly thoi gian thuc thi con lai cda
cac process

Co thoi gian quay vong tot hon SJF
Process cd thoi gian thuc thi ngan c6 d6 wu
tién cao

Co thé dan dén starvation



Priority Scheduling

» MOi process sé& duoc gan mot dd wu tién

e CPU sé duoc cap cho process cé dd wu tién
cao nhat

e Ché do quyét dinh:
— Preemptive
— Nonpreemptive



Gan do uu tién

* SJF: d0 wu tién la thoi-gian-si-dung-CPU-du-
doan
e Gan d6 wu tién con co thé dya vao:
— Yéu cau vé bd nhé
— SO luwgng file dwoc mé
— Ti 1é thoi gian dung cho 1/0 trén thoi gian st dung
CPU
— Cac yéu cau bén ngoai nhu: so tién ngwoi dung tra
khi thuc thi cong viéc



Priority Scheduling

e Van dé: tri hodn vo han dinh — process c6 d6
wu tién thap cé thé khéng bao gio duoc thuc
thi

* Giai phap: aging — d6 wu tién cua process
dwoc tang theo thoi gian



Round Robin (RR) (1/4)

e Ham lwa chon: giéng FCFS

(N
N2




Round Robin (2/4)

e Ché d0 quyét dinh: preemptive

— Khoang thoi gian tdi da cho phép (quantum time,
thwong 10 - 100 ms) dwgc dam bdo bang viéc st

Aiina fimar in'l-grrlnf\'l- _
0 5 10 15 20
Round-Robin L rr b
(RR), g =1

P2 |
P3 - - —
P4 —
Ps — B




Round Robin (3/4)

Process Burst time (ms)

P, 53
p, 17
P, 68
P, 24

. Quantumtlme 20 ms
e Giidn dA Gantt:

O 20 37 57 77 97 117 121 134 154 162

* Thuong cé thoi gian quay vong cao hon SJF, nhung Iai
cO thoi gian dap &ng tot hon
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Round Robin (4/4)

Thoi gian phuc vu trung binh =
Théng nang =

Thoi gian quay vong =

O 20 37 57 77 97 117 121 134 154 162



Quantum time va chuyén ngti canh

* Quantum time cang nho thi cang c6 nkiéndaps
chuyén ngit canh (context switch) trong KHi* "™

process time = 10 quantum context
switches
12 0
0 10
6 1
|0 6 10
1 9
o 1 2 3 4 5 6 7 8 9 10
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Quantum time va thoi gian quay

e ThoOi
duo

vong
ogian auav vaong triinc hinh khango
plocess | time
12.5 - .
12.0 P2 3
P, 1
£ 115 P, 7
S
£ 11.0
o
€ 105
E
2 10.0
@
> 95
9.0

4 5 6
time quantum

hac sé

o1



Quantum time cho Round Robin*

Khi thyc hién process switch thi OS sé sir dung CPU chir
khong phai process cua ngudi dung (OS overhead, phi ton):

— Dirng thuyre thi, lru tat ca thong tin, nap thong tin cta process
sap thuec thi

Performance tuy thudc vao kich thudc cua quantum time
(cc}n goi la time slice), va ham phu thudc nay khong don
gian
Time slice ngan thi dap &ng nhanh

— Van dé: cd nhiéu chuyén ngit canh. Phi tén sé cao.
Time slice dai hon thi throughput t6t hon (do giam OS
overhead) nhung thoi gian dap &ng [on

— Néu time slice qua I&n, RR trd thanh FCFS.



Quantum time cho Round Robin

 Quantum time va thoi gian cho process switch:

— Néu quantum time = 20 ms va thoi gian cho process switch
= 5 ms, thi phi tén (OS overhead) chiEm 5/ (20 + 5) = 20%
— Né&u quantum = 500 ms, thi phi ton chi con = 1%

* Nhung néu cé nhiéu nguoi sir dung interactive thi sé thay dap &ng
rat cham

* Tuy thudc vao tap cong viéc ma lya chon quantum time
 Quantum time nén I&n trong twong quan so sanh voi
thoi gian cho process switch
— Vidu vdi 4.3 BSD UNIX, quantum time la 1 giay



Round Robin

* Néu cd n process trong hang dgi ready, va
quantum time 13 g, nhu vy moi process sé& |3y
1/n thoi gian CPU theo tirng khoi co kich thudc
l&n nhatla g
— Sé khong co process nao cho lau hon (n — 1)g don vi

thoi gian

* RR st* dung mot gia thiét ngdm la tat ca cac
process déu co tam quan trong ngang nhau
— Khong thé sir dung RR néu mudn cdc process khac

nhau co do wu tién khac nhau



Round Robin: nhuoc diém

e Cac process dang CPU-bound van con duoc
“wu tién”
— Vidu:

e MOt I/O-bound process st dung CPU trong thoi gian
ngan hon quantum time va bj blocked dé doi 1/0. Va

* MOt CPU-bound process chay hét time slice va lién tuc
quay tro vé hang doi ready queue, thuong & trudc cac
|/0 bound process da bj blocked.



Multilevel Queue Scheduling (1/3)

Trwong hop cdc qua trinh cd thé dugc phan thanh
nhom, vi du:

interactive va batch.

* Hang doi ready sé dugc chia thanh nhiéu hang
doi riéng ré. Vi du:
— foreground (cho cong viéc can giao tiép)
— background (cho cong viéc dang bo)

e MOi hang doi s& cé giai thuat dinh thoi riéng. Vi
du:
— foreground: dung RR
— background: dung FCFS



Multilevel Queue Scheduling (2/3)

Dinh thoi can phai thuwc hién gitta cac hang doi
vOi nhau
— Theo cach co dinh (flxed priority schedulmg) vi

du: phuc vu tat ca cac process cua foreground roi
m&i dén background

« Co6 kha nang xay ra tri hoan vé han dinh (starvation)

— Chia thoi gian (time sllce) moi hang doi sé
dwoc lay mét khoang SU dung CPU nhat dinh dé
dinh th&i cho cac process cua minh. Vi du:

« 80% cho foreground (dung RR)
« 20% cho background (dung FCFS)




Multilevel Queue Scheduling (3/3)

* Vi dy phan phem cac qua trinh
e

-_— Interactive Processes -
—_— Batch Processes -
-_— Student Processes _—

Po wu tién thap nhat

Dinh thoi CPU
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Multilevel Feedback Queue (1/3)

* Trong hé thong Multilevel Feedback Queue, bd
dinh thoi cé thé di chuyén process gitra cac
queue tuy theo dac tinh cia né duoc quan sat.
Vi du:

— Néu mot process sir dung CPU qua lau, nd sé bi di
chuyén sang mét hang doi cé dé wu tién thap hon

— Néu mot process cho qua lau trong mot hang dgi co
dd wu tién thap, nd sé duogc di chuyén 1én hang doi ¢
dod vu tién cao hon (aging, giup tranh starvation)



Multilevel Feedback Queue (2/3)

_—

Vi du: C6 3 hang doi
— Qp , dung RR v&i quantum 8
— Q,, dung RR v&i quantum 16 ms
— Q,, dung FCFS

Giai thuat

quantum = 8

—_t—

quantum = 16

>
>

FCFS

— COng viéc madi sé vao hang doi Qo. Khi dén lwot, cong viéc sé
dwoc mot quantum 13 8 milli giay. Néu khong tra CPU trong 8
milli gidy, cdng viéc s& dwoc dwa xudng dudi hang doi Q,

— Tai Q, cong viec sé dwoc cho mot quantum la 16 milli giay.
Néu cong viéc khong trd CPU trudce khi hét guantum thi sé bi

chuyén xudng Q,

— COng viéc & hang doi “cao” preempt cong viéc & hang doi

uth é’pn



Multilevel Feedback Queue (3/3)

 Multilevel Feedback Queue dugc xac dinh boi
cac thong so
— C6 bao nhiéu hang doi?
— V&i moi queue str dung giai thuat dinh th&i nao?
— Khi nao thang cap mot process?
— Khi nao gidng cap mot process?



Policy va Mechanism *

Rat quan trong trong dinh thoi va phan phoi tai nguyén
* Policy
— Diéu gi (what) nén (hay can) lam
 Mechanism (Implementation)
— Lam sao (how) dé lam diéu dé
 Vidu
— Policy: tat ca ngwdi dung can duoc cong bang
— Mechanism: str dung round robin

— Policy: cong viéc dwoc tra tién cao cé d6 wu tién cao
— Mechanism: st dung cac giai thuat preemptive



Pinh thoi trén hé théng
multiprocessor *

* Néu cé nhiéu CPU thi cé thé thuc hién viéc chia
tai
— Phire tap hon so voi dinh thoi tren mot processor
 Lam sao dé chia tai?
— Asymmetric multiprocessor

* Mot master processor sé thwe hién dinh thoi cho tat ca
cac processor con lai

— Symmetric multiprocessor (SMP)
* Hoac moi processor c6 mot hang doi ready riéng va b dinh
thoi riéng ]
* Hodac cé mot hang dgi ready chung cho tat ca processors

— MOt processor dugc chon lam scheduler cho cac processor khac

— Hoac mSi processor co bo dinh thoi riéng va tu chon process tu
hang doi chung dé thuc thi



Processor affinity *

* Khi mot process chay trén mot processor, co
mot sd dit lieu duoc cache trén bd nhé cache
cua processor

* Khi moét process duwoc di doi sang mot
processor khac
— Cache cua processor mdéi phai duwoc repopulated
— Cache cua processor cli phai dwoc invalidated
—> van dé phi ton



Can bang tai *

* MOt processor ¢ qua nhiéu tai, trong khi nhirng
b6 xtr ly khac thi lai ranh

* Can bang tai s& dung:
— Push migration: mot task dac biét sé dinh ky kiém tra

tai trén tat ca cac processors va cong viéc sé duogc day
dén processor ranh

— Pull migration: processor ranh sé lay cong viéc tw
processor dang ban

— M6t s6 hé thong (vi du Linux) hién thyc ca hai
* Can phai cd su can bang gitra load balancing va
processor affinity



Phuong phap danh gia giai thuat dinh thoi CPU *

Deterministic modeling

— Dinh nghia trudc mot tp tai (workload) va khao sat
performance cua cac g|a| thuat trén cung tap tai do

— Khéng tong quat
Queuing model
— S& dung queuing theory dé phan tich giadi thuét
— S& dung nhiéu gia thiét dé phuc vu viéc phéan tich
— Khéng sat thuc té
M6 phong (simulation)
— Xay dung bd mo6 phong va chay thi
 V&i tap tai gia (thwong dugc sinh ty dong)
e Hodc tap tai dwoc ghi nhan tir thuc té

Hién thuc ,
— Viét ma cua giai thuat va test nd trong hé thong thuc



Tong két

Su thwe thi cia mot process
BO dinh thoi chon moét process tu hang doi ready
— Dispatcher thuc hién switching
Cac tiéu chi dinh thoi (thuwong xung dot nhau)
— D06 loi CPU, thoi gian cho, thoi gian dap ing, thong nang, ...
Cac giai thuat dinh thoi
— FCFS, SJF, Priority, RR, Multilevel Feedback Queue,...
Pinh thoi trén hé thdng multiprocessor (doc thém)
— Processor affinity va cin bang tai

Phuong phap danh gia giai thuat dinh thoi CPU (doc
thém)
— M6 hinh, mé phong, hién thuc



Mot s6 van dé ban thém

e Cach lam tot nhat la adaptive
e D& thyc hién t6i wu hoan toan thi can phai tién
doan dung tuong lai (!)

— Thuyc té thi da so cac giai thuat lai cho két qua gan do
wu tién cao nhat cho cac process ¢ nhu cau it nhat

— Van dé dinh thoi cd xu huéng chuyén sang “tweak
and see”

e Cac tiéu chi nao nén tdi wu?
— CO rat nhiéu, tuy vao hé théng, nglr canh ma chon lya



Bai tap 1

Process Burst Time

P, 10
P, 29
P, 3
P, 7
P 12

e Tat ca déu dén & thoi diém 0
* Xét cac giai thuat FCFS, SFJ, va RR v&i quantum time = 10
e Giai thuat nao cho

— thoi gian doi trung binh nho nhat?

— théng nang cao nhat?

— thoi gian quay vong trung binh clia process nhd nhat?



Bai tap 2

* FCFS: thoi gian doi trung binh la 28 milli giay,
hay tinh cac théng s6 khac

124, 127 125, Py Pg

0 10 39 42 49 61
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* SJF (nonpreemptive): thoi gian dgi trung binh
\ ]3 -II. N /7 V4 7 /’

Py

Py

Pq

Bai tap 3

~

Pg

N

N

Py
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3

10

20

32

Dinh thoi CPU

71



Bai tap 4

RR: thoi gian doi trung binh la 23 milli giay,

hav tinh cac thdng so khac
1551 P, 12 P, 5= 15 e Py
10 20 23 30 40 50 52 61
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