Pinh thot CPU
(Scheduling)
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Muc tieu

= Hi€u dugc
= Tai sao can phai dinh thoi
= Cac tiéu chi dinh thai
= MOt sO giai thuat dinh thdi

Ghi chi: nhitng slide c6 dau * & tiéu d@é 13 nhitng slide diing dé€ dién giai thém
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Mot cach phan loai qua trinh

= Chu ky CPU-1/O - .
load store
add store _ » CPU burst
s CPU-bound process co thdi read from file
gian su’ dung CPU nhiéu hon . 1”0 "
thdi gian st dung I/O e
store increment
inc!ex ; } CPU burst
\ write to file
= [/O-bound process dung )
phan I&n thadi gian dé doi wait for /O | Vobus
I/0 )
load store
add store > CPU burst
read from file
<
wait for I/O > /0O burst

BK .
TP.HCM
zs_é&ﬂ)goﬁa‘fﬁanCong.com Kh oa Kh o4 h _OC & K}‘," th u.é t %/ymaneudi entucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

i Van dé can giai quyét

= Trong cac hé thong multitasking (Pa

nhiém)

= Tai mot thsi diém trong bd nhé cd nhiéu
process

= Tai moi thdi diém chi cd mot process dugc thuc
thi

= Do do, can phai giai quyét van dé phan loai va
lua chon process thuc thi sao cho dugc hiéu
qua nhat. Can co chién lugc dinh thoi CPU
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Phan loai dinh thoi

Long-term N Long-term
scheduling ¢ scheduling
M Duong gach roi:
AN chuyén ddi khong nhét thiét co
Medium-term N
L
T Coy seheduling > ready Short-term

ready

scheduling

e
—
—
—
o
—_—

Medium-term
scheduling

suspended
blocked

terminated
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i Phan loai dinh thai (tt.)

s Dinh thoi dai han (long-term scheduling): xac
dinh process nao dugc chap nhan vao hé thong.

s Dinh thoi trung han (medium-term scheduling):
xac dinh process nao dugc dua vao (swap in),

dua ra khoi (swap out) bo nhd chinh.
= Swap in/out cé thé tn dén vai gidy thdi gian = chu ky
dinh thdi trung han cd thé la vai phdt.

s Dinh thoi ngan han (short-term scheduling): xac
Gﬁ[inh process nao dugc thuc thi ti€p theo.
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i Pinh thdi dai han

= Xac dinh chuodng trinh nao sé dudc dua vao hé
théng dé thuc thi

= Quyét dinh  do-da-lap-trinh  (degree  of
multiprogramming)

= Néu cang nhiéu process dugc dua vao hé thong
= Kha nang moi process bi block c6 xu hudng giam
= SU dung CPU hiéu qua han

= MOi process dugc phan chia khodng thdi gian st dung
CPU thap han

= Thudng cd xu hudng dua vao mot tap lan 16n cac
GCPU-bound process va I/O-bound process
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i Pinh thdi trung han

= Quyét dinh viéc dua process vao bo nha chinh,
hay ra khoi bo nhd chinh
= Phu thuoc vao yéu cau quan ly viéc da-lap-trinh
(multiprogramming)
= Cho phép bo dinh thdi dai han chap nhan nhiéu
process han s lugng process ma cd tdng kich thude
dugc chira vua trong bo nhd chinh

= Nhung néu co qua nhiéu process thi sé lam tang viéc
truy xuét dia, do d6 can phai lua chon do-da-lap-
trinh cho phu hgp
3 bugc thuc hién bai phan mém quan ly bo nhé
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i Pinh thdi ngan han

= Xac dinh process nao dugc thuc thi tiép theo, con
goi la dinh thoi CPU

= Dugc kich hoat khi cd mot su’ kién co thé dan dén
kha nang chon mot process dé thutc thi
= Ngat thdi gian (clock interrupt)
= Ngat ngoai vi (I/0O interrupt)
= LGi goi hé thong (operating system call)
= Signal

Chuong nay sé tap trung vao dinh thdi ngan han.
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i NoOi dung can quan tam

= Dinh thdi trén hé thdng c6 mot processor
(uniprocessor scheduling): quyét dinh viéc
s’ dung (mot) CPU cho mot tap cac
process trong hé thong

= Tiéu chi nao?

Khoa Khoa hoc & Ky thuat Mgy, L c.cewen 10
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i Tiéu chi dinh thoi

» DO loi CPU (CPU utilization)
= Khoang thai gian CPU ban, tu' 0% dén 100%
= Can gilr cho CPU cang ban cang tot

a 7hoi gian cho (waiting time)
= Thdi gian chd trong hang dgi ready

= Cac process nén dudc chia sé viéc su dung
CPU mot cach cong bang (fair share)

Khoa Khoa h_OC & Ky thu.ét %/ymalieudientucntt 11
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i Tiéu chi dinh thdi (tt.)

s 7hong nang (throughput)
= SO lugng process hoan tat trong mot don vi
thdi gian
a 7hoi gian dap ung (response time)
= ThGi gian tu luc co yéu cau cua ngudi dung
(user request) dén khi cd dap Ung dau tién
(luu y: dap Ung dau tién, chir khong phai
output)
= Thuong la van dé vai cac I/O-bound process
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i Tiéu chi dinh thdi (tt.)

s 7hoi gian gquay vong (turnaround time)

= Thai gian dé mot process hoan tat, ké tur IUc
vao hé thong (submission) dén luc két thuc
(termination)

= La mot tri dac trung can quan tam vai cac
process thuoc dang CPU-bound
s Thoi gian quay vong trung binh (average
turnaround time)
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i Tiéu chi dinh thdi (tt.)

= DO Igi CPU — gilr CPU cang ban cang tot (Cao nhat)

= Thong nang — sO lugng process két thuc viéc thuc
thi trong mot don vi thai gian (Nhiéu nhat)

= Turnaround time — thdi gian ké tu lic dua vao
(submission) dén luc két thac (Ngan nhat)

= Thdi gian chd — thdi gian mot process chd trong
hang dgi ready (Ngan nhat)

= Thdi gian dap Ung — thdi gian tu khi dua yéu cau
dén khi cd dap Ung dau tien (Nhanh nhat)

Khoa Khoa h_OC & Ky thu.ét %/ymalieudientucntt 14
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!_L Co thé lIam duoc?
= Tat ca cac tiéu chi khdng thé dugc t6i uu

dong thai vi co mot sob tiéu chi lién quan
nhau
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i Tiéu chi dinh thai tir cac géc nhin

= Hudng dén nguGi s’ dung (user-oriented)
= Thdi gian quay vong
= ThGi gian tu lUc nap process dén Iuc process két
thuc
= Can quan tam vai cac hé thong xu' ly bo (batch
system)
= ThGi gian dap Ung
= Can quan tam vai cac hé thong giao ti€p
(interactive system)
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$ Tiéu chi dinh thai tir cac géc nhin (tt.)

= Hudng dén hé thong (system-oriented)
= DO Igi CPU (vi du.: (1-P)")
= COng bang (fairness)

= Thong nang: so process hoan tat trong mot
dan vi thai gian

Khoa Khoa h_OC & Kj; thu.é‘t %/ymalieudientucntt 17
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i Hai thanh phan cua chién ludc dinh thgai

s Ham lua chon (selection function)

= Xac dinh process nao trong ready queue sé
dugc thuc thi tiép theo. Thuong theo cac tiéu
chi nhu
= w = tdng thdi gian dgi trong hé théng
= € = thdi gian da dugc phuc vu
= s = tong thdi gian thuc thi cia process (bao gom
catri e
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iHai thanh phan cua chién lugc dinh thdi (tt.)

s Ché do quyét dinh (decision mode)
= Chon thdi diém ham lua chon dinh thdi thuc
thi
s Nonpreemptive
= MOt process s€ G trang thai running cho dén khi no
bi block hoac nod két thuc

s Preemptive
= Process dang thuc thi c6 thé bj ngat va chuyén vé
trang thai ready
= Tranh trudng hdp mot process doc chi€m
(monopolizing) CPU
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i Nonpreemption va preemption

= Ham dinh thdi cd thé dugc thuc thi khi ¢ qud
trinh
(1) chuyén tu trang thai running sang waiting
(2) chuyén tu trang thai running sang ready
(3) chuyén tur trang thai waiting, new sang ready
(4) két thuc thuc thi

= Dinh thdi nonpreemptive: chi thuc thi ham dinh
thoi trong truéng hgp 1 va 4

» Dinh thdi preemptive: ngoai truéng hogp 1 va 4
con thuc thi thém ham dinh thdi trong trudng hgp

2 hoac 3 (hoac ca hai)
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:H\Ionpreemption va preemption (tt.)

= Hién thuc cd ché nao kho han? Tai sao?
= Preemptive scheduling hién thuc khd han: can
phai duy tri su’ nhat quan cua:
= DU lieu dudc chia se gilra cac process, va quan trong
hon la
= Cac dir liéu trong kernel (vi du cac hang dgi I/O)
= Vi du: truGng hgp xay ra preemption khi kernel
dang thuc thi mot I0i goi hé thong
= Rat nhiéu hé diéu hanh chd cho cac IGi goi ham hé
thong két thuc réi maoi preemption
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i Dispatcher (85 diéu phéi)

= Dispatcher sé chuyén quyén diéu khién CPU vé cho
process dugc chon bdi bo dinh thdi ngan han
= Bao gom:
= Chuyén ngil canh (st dung théng tin ngir canh trong PCB)
= Chuyén vé user mode
= Nhay dén vi tri thich hdgp (chinh la program counter trong
PCB) trong chuong trinh ('hg dung dé qua trinh tiép tuc
thuc thi
= COng viéc nay gay ra phi ton
= Dispatch latency. thai gian dispatcher can tu’ luc dung mot
process dén Iic mot process khac ti€p tuc chay
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Dispatch latency
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i First Come First Served (FCFS) (tt.)

= Ham lua chon: chon process dgi trong
hang dgi ready lau nhat
s Ché d6 quyét dinh: nonpreemptive

= MOt process sé dugc thuc thi cho dén khi
no block hoac két thuc

= FCFS thudng dugc quan ly bang mot
FIFO queue

Khoa Khoa hoc & Ky thuat Mgy, L c.cewen 25
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$ First Come First Served (FCFS) (tt.)

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

» Gia su' cac process dén theo tho'tu P, P, , P,

s Gian do Gantt cho viéc dinh thai la:
= Thdigiandgicho P, =0, A, =24, P, =27
= Thdi gian dgi trung binh: (0 + 24 + 27) /3 =17

Py P, P3

0 24 27 30
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i First Come First Served (FCFS) (tt.)

- ch‘)'i gian phuc vu (khong duoc dinh nghia) trung binh —

= ThoOng nang =

= Thdi gian quay vong =

= Kiém tra lai: Thai gian dgi = (thdi gian quay
V(‘)ng — thoi gian phL_IC VU — dispatch latency khong biet)

P,

P,

P3
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i First Come First Served (FCFS) (tt.)

= Gia sU cac process dén theo thu tu:
PZ / P3 / Pl
= Gian do Gantt cho viéc dinh thai la:

P, P3 Py

0 3 6 30
» Thoigiandgicho A, =6,~P =0,~ =3
= Thdi gian dgi trungbinhla: (6 +0+3)/3 =3
= TOt han rat nhiéu so vai truéng hgp truGc
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i First Come First Served (FCFS) (tt.)

= FCFS “khong cong bang” vdi cac process c6 CPU
burst ngan. Cac process nay phai chg trong thdi
gian dai (so vdi thGi gian ma no can phuc vu) thi
mai dugc s dung CPU. Diéu nay dong nghia vai
viec FCFS “uu tién” cac process thuoc dang CPU
bound.

= Cau hoi: Liéu cd xay ra truéng hgp &7 hoan vo
han dinh (starvation hay indefinite blocking) Vvai

giai thuat FCFS?
= FCFS thudng dugc st dung trong cac hé thong

bo (batch system)
BK
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i Vi du thuc té

= Viéc phuc vu khach trong nha hang

= Thuc khach sé dén va goi mon an cho minh

= Moi mdn &n can thdi gian chuan bi khac nhau
= Muc tiéu:

= Giam thdi gian dgi trung binh cua cac thuc
khach

= Cach lam nao sé phu hgp?

= Thong thuGng cac nha hang sé phuc vu theo
ki€u FCFS (1)
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$ Shortest Job First (SJF)

Process

= Gian do Gantt khi dinh thdi theo SJF

Thdi diém dén

0,0
2,0
4,0
5,0

Burst time (ms)

/
4
1
4

P3

ThaGi gian dgitrungbinh=(0+6+3+7)/4=4
a 25-AYG5 6o

Khoa Khoa hoc & Ky thuat Mgy tinh
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!L Shortest Job First (SJF) (tt.)

= Thdi gian phuc vu trung binh =

Thong nang =

Thai gian quay vong =

= Kiém tra lai: Thai gian dgi = (thdi gian quay vong —
thoi gian phuc vu — dispatch latency)

P, P, P, P,
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i Shortest Job First (SJF) (tt.)

= DAi v4i moi process, can biét do dai cua
CPU burst ti€ép theo

= Ham lua chon: chon process co6 d6 dai CPU
burst nho nhat

= Chi’ng minh dugc: SJF toi uu trong viéc
giam thdi gian dgi trung binh

= Van dé: Can phai udGc lugng thadi gian can
CPU tiép theo cua process

Giai phap cho van d€ nay?
BK
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i Du doan thaoi gian s dung CPU

(Thdi gian st dung CPU chinh la do dai cua CPU burst)
= Trung binh tat ca cac CPU burst do dugc trong qua kht
= Gia thiét: nhitng CPU burst cang mdi cang phan anh dung
hanh vi cua process trong tuong lai
= Mot kY thuat thuong dung la si dung trung binh ham md
(exponential averaging)
s Ty =ot+(l-a),, 0<ac<l
= Thyy = oty + (1 - a)at,_; +...4+ (1 - aYat, ;+..+ (1 -
Oc)”“ono
= Néu chon o = "2 thi co nghia la tri do dugc t, va tri du
doan t,, dugc xem quan trong nhu nhau.
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Du doan thai gian st dung CPU (tt.)

D6 dai CPU burst

do duoc

D0 dai CPU burst du doan,

a="%2vart,=10

CPU burst (t) 6

"guess" (1) 10 8
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i Shortest Job First (SJF)

= SJF st dung uu tién ngam dinh: cong viéc ngan nhat dugc
uu tién trudc
= Nhirng cdng viéc thudc loai I/O bound thuéng c6 CPU
burst ngan
= Process ¢ thdi gian thuc thi dai cé thé bi tri hodn vd han
dinh néu cac process co thdi gian thuc thi ngan lién tuc
vVao
= Khdng thich hgp cho maéi trudng time-sharing khi khong
dung preemption
= Cac CPU bound process c6 “do uu tien” thap, nhung
mot process khong thuc hién I/O co thé déc chiém CPU
néu no la process dau tién vao hé thong
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i Shortest Remaining Time First (SRTF)

= Ché db quyét dinh cua SJF: nonpreemptive

= Phién ban preemptive cua SJF:

= Néu mot process mai dén ma co do dai CPU

burst nho hon thai gian can CPU con lai cua

rocess dang thuc thi, thi thuc hién preempt
rocess dang thuc thi

= Cach lam nay con dugc goi la Shortest-
Remaining-Time-First (SRTF)
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Shortest Remaining Time First (tt.)

(Vi du gidng vd cho SJF)
Process Thgi diém dén  Burst time (ms)

P, 0,0 7
P, 2,0 4
P, 4,0 1
P, 5,0 4

= Gian do Gantt khi dinh thoi theo SRTF
I:)1 I:)2 I:)3 I:)2 I:)4 Pl
| | | —— — 1

0 2 4 5 / 11 16

= Thdigian dgitrungbinh=(9+1+0+2)/4=3
= TOt hon giai thuat SJF
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!LShortest Remaining Time First (tt.)

s T
s T
s T

NGi gian phuc vu trung binh =
hong nang =

NCi gian quay vong =

= Kiém tra lai: Thai gian dgi = (thdi gian quay

vong — thai gian phuc vu - dispatch latency)

P, | P, |P; | P, P, P,
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:LShortest Remaining Time First (tt.)

= Tranh truéng hdp process co thai gian
thu'c thi dai doc chiém CPU

= Can phai quan ly thai gian thuc thi con lai
cua cac process

= CO thoi gian quay vong tot hon SJF

= Process cé thdi gian thuc thi ngan co do
uu tién cao
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i Priority Scheduling

= MOi process sé dugc gan mot do uu tién

s CPU sé dudgc cap cho process co do uu tién
cao nhat

= Dinh thdi sir dung do uu tién cé thé I3
= Preemptive hoac
= Nonpreemptive
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i Gan do uu tien

= Vi du: SJF la mot giai thuat dinh thdi su
dung do uu tién ma do uu tién la thdi-gian-
su-dung-CPU-du-doan
= Gan d0 uu tién con dua vao:
= YEu cau Ve bo nhd
= SO lugng file dugc maS
= Ti 1€ thdi gian dung cho I/O trén thdi gian su
dung CPU
= Cac yéu cau bén ngoai nhu: sd tién ngudi
dung tra khi thu'c thi cong viéc
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i Priority Scheduling

= Van dé: tri hoan vo han dinh — process co
do uu tién thap co thé khong bao giG dugc
thuc thi

» Giai phap: aging — do uu tién cua process
sé tang theo thai gian
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http://cuuduongthancong.com
https://fb.com/tailieudientucntt

& Round Robin (RR)

= Ham lua chon: giong FCFS

44
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$ Round Robin (tt.)

s Ché do quyet dinh: preemptive
= Khoang thdi gian toi da cho phép (thuGng 10 -
100 ms) dugc dam bao bang viéc str dung
timer interrupt

0 5 015 20C

Round-Roebin |1 [ | [ | [ | [ | [ [ [ [ [ | [ | | | |
(RR), g =1
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Round Robin (tt.)

Burst time (ms)

FoCess
P, 53
P, 17
P, 68
P, 24

= Quantum time = 20 ms
= Gian do Gantt:

Py | Py | Ps

P,

P, | P; | P, | P, | Py| P

0

20 37

57

/7 97 117 121 134 154 162

= Thudng cd thdi gian quay vong cao han SJF, nhung lai co
0i gian dap Ung tot hon

Gh

2 5 _é&!)ga_na'lﬁanCong.com
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i Round Robin (tt.)

= ThGi gian phuc vu trung binh =
= ThOng nang =
= Thdi gian quay vong =

= Kiém tra lai: Thdi gian dgi = (thdi gian quay
vong — thai gian phuc vu - dispatch latency)

P, (P, | Py | P, | P, |Ps| P, | P, | Ps|P

0 20 37 57 77 97 117 121 134 154 162
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uantum time va chuyén ngir canh

= Quantum time cang nho thi cang c6 nhiéu lan chuyén ngir
canh (context switch) trong khi thuc thi.

S6 1an ngung/tiép
tuc qua trinh

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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i Quantum time va thai gian quay vong

= Thdi gian quay vong trung binh khong chac sé dugc cai
thién khi quantum I6n

process | time
125 F P, 6
120 | P, 3
= 1
£ 115F P, 7
o
S 11.0
o
g 105
=
& 100 F
o
> 95f
9.0
| l ] ] ] l
i 2 83 4 5 6 7
time quantum
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i Quantum time cho Round Robin*

= Khi thuc hién process switch thi OS sé su dung CPU chu
khong phai process cua ngudi dung (OS overhead ):

= DuUng thuc thi, luu tat ca thong tin, nap thong tin cua
process sap thuc thi
= Performance tuy thudc vao kich thudc cua quantum time
(con goi la time slice), va ham phu thudc nay khong don
gian
= Time slice ngan thi dap ing nhanh
= Van dé: c nhiéu chuyén ngilr canh. Phi ton sé cao.
= Time slice dai hon thi throughput tot hon (do giam phi
ton OS overhead) nhung thdi gian dap Ung 16n
= NéEu time slice qua I6n, RR trd thanh FCFS.

BK
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Quantum time cho Round Robin

= Quantum time va thdi gian cho process switch:

= NEu quantum time = 20 ms va thdi gian cho process
switch = 5 ms, nhu vay phi ton OS overhead chiém

5/25 = 20%
= Néu quantum = 500 ms, thi phi tdn chi con ~ 1%
= Nhung néu co nhiéu nguGi si dung trén hé thong
va thuoc loai interactive thi sé thay dap Ung rat
cham
= Tuy thudc vao tap cong viéc ma lua chon quantum time
= Time slice nén I6n trong tucng quan so sanh vai thdi gian
cho process switch

= Vi du vGi 4.3 BSD UNIX, time slice la 1 giay

Zs_é&ﬂ)ga_naﬁﬁanCong.com Kh oa Kh o4 h .OC & Ky th u.é‘ t %/yma lieudientucntt 5 1
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i Round Robin

= Néu cO n process trong hang doi ready, va
quantum time la g, nhu vay moi process sé lay
1/n thai gian CPU theo tung khdi co kich thudc
I6n nhat la g

= S€é khong co process nao chd lau hon (7 - 1)g
dan vi thai gian
= RR s dung moét gia thiét ngam la tat ca cac
process déu co tam quan trong ngang nhau
= Khéng thé sir dung RR néu mudn cac process
khac nhau co do uu tién khac nhau

BK
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i Round Robin: nhudc diém

= Cac process dang CPU-bound van con dugc
“uu tien”
= Vi dU
= Mot I/O-bound process su dung CPU trong thdi gian
ngan han quantum time va bi blocked dé dgi 1/0.
Va
= Mot CPU-bound process chay hét time slice va lién
tuc quay tré vé hang dgi ready queue, thucng ¢
trudc cac I/0 bound process da bi blocked.

BK
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i Multilevel Queue Scheduling

Trudng hop cac qua trinh cd thé dugc phan thanh
nhom,

vi du: interactive va batch.

= Hang dgi ready sé dugc chia thanh nhiéu hang
dgi riéng ré. Vi du:
= foreground (cho cong viéc can giao ti€p)
= background (cho cong viéc dang bo)

= MoOi hang dgi sé co giai thuat dinh thai riéng. Vi
du:
= foreground: dung RR
= background: dung FCFS
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iMuItiIevel Queue Scheduling (tt.)

» Dinh thdi can phai thuc hién giira cac hang
dgi vGi nhau
= Theo cach co dinh (fixed priority scheduling) —
vi du: phuc vu tat ca cac process cua
foreground roi mai dén background
= Co kha nang xay ra tri hoan vo han dinh (starvation)
= Chia thai gian (time slice) — moi hang dgi sé
dudc 18y mét khoang sir dung CPU nhat dinh dé
dinh thdi cho cac process cua minh. Vi du:

= 80% cho foreground (dung RR)
= 20% cho background (dung FCFS)
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Multilevel Queue Scheduling (tt.)

= Vi du phan nhom cac qua trinh

D6 wu tién cao nhat

—— SRR >
| > Interactive Processes >
| > Batch Processes >
| > Student Processes >

Do wu tién thap nhat
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i Multilevel Feedback Queue

= Trong hé thong Multilevel Feedback Queue,
bd dinh thdi cd thé di chuyén process giiia
cac queue tuy theo dac tinh cua no.
Vi du:
= Néu mot process su dung CPU qua lau, no sé
bi di chuyén sang mét hang dgi cé dd uu tién
thap han
= Néu mot process chd qua lau trong mot hang
dgi c6 db uu tién thdp, nd sé dudc di chuyén
P Ién hang dgi co6 do uu tién cao han (aging,
& ZQQ&QQ&%; ré nh St%)!aai},i&) I;)o): & Ky thudt Mgy, £inf.iceon 57
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Multilevel Feedback Queue (tt.)

—_ >

—_—> quantum = 8

= Vidu: Co 3 hang doi
= @, dung RR vGi quantum
= Q,, dung RR vé&i quantum N — ——
= @, dung FCFS

=« Giai thuat FCFS p

. Cong viec mdi sé vao hang dai QO Khi dén lugt minh,
cong viéc sé dudc mot khoang thdi gian la 8 milli giay.
Néu khong két thuc dugc trong 8 milli giay, cong viéc
sé dudc dua xuong hang dgi Q,

= Tai Qq, tuong tu cong viéc sau khi chd sé dugc cho
mot khoang thai gian thuc thi la 16 milli glay NEu hét
thdi gian nay van chua két thic sé bi chuyén sang Q,
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i Multilevel Feedback Queue (tt.)

= Multilevel Feedback Queue dudc xac dinh

bdi cac thong so

= C6 bao nhiéu hang dgi?

= V&i moi queue sUr dung giai thuat dinh thGi nao?

= Xac dinh thdi diém thang cap cho mét process?

= Lam sao dé xac dinh thdi diém gidng cap mot
process?

= Xac dinh dudc hang dgi nao process sé vao khi
process do can thuc thi?
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i Policy va Mechanism *

Rat quan trong trong dinh thdi va phan phoi tai nguyén
s Policy
= Diéu gi (what) nén (hay can) lam
s Mechanism
= Lam sao (how) dé lam diéu do
= Policy: tat ca nguGi dung can dugc cong bang
= Mechanism: su’ dung round robin
= Policy: cong viéc dugc tra tién cao co6 do uu tién cao
= Mechanism: sU dung cac giai thuat preemptive

BK
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inh thagi trén hé thong multiprocessor*

= N&u cd nhiéu CPU thi cd thé thuc hién viéc chia tai
= Phuic tap hon so véi dinh thdi trén mot processor
= Lam sao dé chia tai?
= Asymmetric multiprocessor
= MOt master processor sé€ thuc hién dinh thdi cho tat
ca cac processor con lai
= Symmetric multiprocessor (SMP)
= Hodc moi processor co mot hang ddi ready riéng va
bo dinh thai riéng
= Hoac c6 mot hang dgi ready chung cho tat ca

ProCessors
MOt processor dugc chon lam scheduler cho cac processor
khac
Hodc moi processor cé bd dinh thai riéng va tu chon
process tU hang dgi chung dé thuc thi
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i Processor affinity*

= Khi mot process chay trén mot processor,
cO mot so dir lieu dudc cache trén bo nho
cache cua processor

= Khi mot process dugc di dGi sang mot

processor khac

= Cache cua processor mai phai dugc
repopulated

= Cache cua processor cl phai dudc
invalidated

n AV, Y 4 n
— van de phi ton
BK
TP.HCM
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i Can bang tai *

= MOt processor cO qua nhiéu tai, trong khi
nhirng bo xu ly khac thi lai ranh
= Can bdng tai st dung:
= Push migration: mot task dac biét sé dinh ky
klem tra tai trén tat ca cac processors va cong
viéc sé dudc day dén processor ranh
= Pull migration: processor ranh s& 1y cong
viéc tu processor dang ban
= MOt sO hé thong (vi du Lmux) hién thuc ca hai

=« Cin phdi c6 su can bang gilta load

Gbalancing va processor affinity
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giai thuat dinh thoi CPU *

i Phuong phap danh gia

s Deterministic modeling
= Dinh nghia trugc mot tap tai (workload) va khao sat
performance cua cac giai thuat trén cung tap tai dé
= Khong tong quat
s Queuing models
= SU dung queuing theory dé phan tich “giai thuat
= SU dung nhiéu gia thiét dé phuc vu viéc phan tich
= Khong sat thuc té

s MO pho gﬂglmulatlon
N

= Xay du 0 mo phong va chay thu
. le ta tai gid (thudng dudc sinh tu’ dong)
= Hoac tap ta| dugc ghi nhan tir thuc té

» Hién thuc
= Viét ma clia giai thudt va test nod trong hé thong thuc
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Tong két

BK
TP.HCM

Su’ thu'c thi cua mot process
BO dinh thai chon mot process tu hang dgi ready
= Dispatcher thuc hién switching
Cac tiéu chi dinh thdi (thuong xung dot nhau)
= DO Igi CPU, thai gian chd, thdi gian dap Ung, thong
nang,...
Cac giai thuat dinh thai
=« FCFS, SJF, Priority, RR, Multilevel Feedback Queue,...
Dinh thdi trén hé thong multiprocessor (doc thém)
= Processor affinity va can bang tai
Phuong phap danh gia giai thuat dinh thai CPU (doc
thém)
= MO hinh, m6 phong, hién thuc
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i Mot so van dé ban thém
= Cach lam tot nhat la adaptive

» D& thuc hién t8i vu hoan toan thi can phai tién
doan dung tuang lai (1)
= Thuc t€ thi da sO cac giai thuat lai cho két qua gan do
uu tién cao nhat cho cac process c6 nhu cau it nhat

= Van dé dinh thdi ¢ xu huéng chuyén sang “tweak and
see”

= Cac tiéu chi nao néen toi uu?

.‘ = CO rat nhiéu, tuy vao hé thong, nglr canh ma chon lua
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Process Burst Time

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

P, 12 ;
= Tat ca déu dén & thai diém 0
= Xét cac giai thuat FCFS, SFJ], va RR vdi quantum time =
10
= Giai thuat nao cho
= thdi gian dgi trung binh nho nhat?
= thong nang cao nhat?
= thdi gian quay vong trung binh cua process nho nhat?
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i Bai tap 2

= FCFS: thdi gian dgi trung binh la 28 milli
giay, hay tinh cac thong so khac

0 10 39 42 49

61
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& Bai tap 3

= SJF (nonpreemptive): thaoi gian dgi trung
binh la 13 milli giay, hay tinh cac thong so
khac
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i Bai tap 4

= RR: thdi gian dgi trung binh la 23 milli giay,
hay tinh cac thong so khac

0 10 20 23 30 40 50 52 61
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