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Chuong 2: Quan ly tién trinh

Chuong 2 Quan ly tién trinh J
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Chuong 2: Quan ly tién trinh

Gidi thiéu

@ Khi chuong trinh dang thuc hién
e Dugc cung clp tai nguyén (CPU, bd nhé, thiét bi vao/ra...)
dé€ hoan thanh céng viéc
o Tai nguyén dugc cip khi b3t diu chuong trinh hay trong khi
chuong trinh dang thuc hién
o Goi I3 tién trinh (process)

o Haé thng bao gbm tap cac tién trinh thuc hién dng thoi
Tién trinh hé diéu hanh Thuc hién m3 1&nh hé théng
Tién trinh ngudi dung Thuc hién m3 1énh ngudi diing

@ Tién trinh c6 thé chiia mdt hodc nhiéu Iuéng didu khién

@ Trach nhiém clia Hé diéu hanh: D3am bao hoat déng cna tién
trinh va tiéu trinh (/udng)

o Tao/x6a tiér} trinh (ngudi dung, hé théng)

o Diéu ph0| tién trinh
o Cung cap co ché déng bo truyén théng va ngin ngira tinh
trang bé tic giita cac tién trinh
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Chuong 2: Quan ly tién trinh

NGi dung chinh

@ Tién trinh
© Ludng (Thread)
© Diéu phéi CPU

e Tai nguyén ging va diéu dd tién trinh

A z

© Bé tic va xi ly bé tic
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Chuong 2: Quan ly tién trinh
1. Tién trinh

NGi dung chinh

@ Tién trinh
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.1 Khéi niém tién trinh

@ Tién trinh

@ Khai niém tién trinh
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh

e Trang théi hé théng
o Vi xt¥ ly: Gia tri cic thanh ghi
e B0 nhg: N&i dung cic 6 nhé
o Thiét bi ngoai vi: Trang thai thiét bj
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh

e Trang théi hé théng
o Vi xt¥ ly: Gia tri cic thanh ghi
e B0 nhg: N&i dung cic 6 nhé
o Thiét bi ngoai vi: Trang thai thiét bj
@ Thuc hién chuong trinh =
o Thay déi r3i rac, theo tung ciu lénh dugc thuc hién

@ @ @ > @
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh

e Trang théi hé théng
o Vi xt¥ ly: Gia tri cic thanh ghi
e B0 nhg: N&i dung cic 6 nhé
o Thiét bi ngoai vi: Trang thai thiét bj
@ Thuc hién chuong trinh =
o Thay déi r3i rac, theo tung ciu lénh dugc thuc hién

SN NN N T
® @ @ - > > @ Q
Tién trinh 13 mét day thay déi trang thai clia hé théng
@ Chuyén tir trang thai ndy sang trang thai khic dudc thuc hién
theo y&u ciu ndm trong chuong trinh clia ngudi st dung

o Xuit phat tir mét trang thai ban dau
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh

e Trang théi hé théng
o Vi xt¥ ly: Gia tri cic thanh ghi
e B0 nhg: N&i dung cic 6 nhé
o Thiét bi ngoai vi: Trang thai thiét bj
@ Thuc hién chuong trinh =
o Thay déi r3i rac, theo tung ciu lénh dugc thuc hién

@ @ @ - > > @ 9O

Tién trinh 13 mét day thay déi trang thai clia hé théng
@ Chuyén tir trang thai nay sang trang thai khic dugc thuc hién
theo y&u ciu ndm trong chuong trinh clia ngudi st dung

o Xuit phat tir mét trang thai ban dau [%
(Tién trinh 12 sy thyc hién chudng trinh)
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh >< chudng trinh
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh >< chudng trinh

@ Chuang trinh: thuc thé thu dong (ndi dung file trén dia)
e M3 chuang trinh: Lénh may (CD2190EA...)
o Dit liu: Bién duoc luu trit va st dung trong bd nhé
@ Bién toan cuc
° Bicién dugc cung cép} déng (m,al/oc, new,..)
o Bién stack (tham s6 ham, bién cuc bg)
o Thu vién lién két déong (DLL)
o Khéng dugc dich & lién két cting véi chuang trinh i
Khi chuong trinh dang thuc hién, tai nguyén tbi thiéu can cé
e B3 nhé cho ma chuaong trinh va dir liéu
o Cac thanh ghi cia VXL phuc vu cho qué trinh thuc hién
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh >< chudng trinh

@ Chuang trinh: thuc thé thu dong (ndi dung file trén dia)
e M3 chuang trinh: Lénh may (CD2190EA...)
o Dit liu: Bién duoc luu trit va st dung trong bd nhé
@ Bién toan cuc
° Bicién dugc cung cép} déng (m,a//oc, new,..)
o Bién stack (tham s6 ham, bién cuc bg)
o Thu vién lién két déong (DLL)
o Khéng dugc dich & lién két cting véi chuang trinh i
Khi chuong trinh dang thuc hién, tai nguyén tbi thiéu can cé
e B3 nhé cho ma chuaong trinh va dir liéu
o Cac thanh ghi cia VXL phuc vu cho qué trinh thuc hién
e Tién trinh: thuc thé chi dong (bd dém lénh, tap tai nguyén)
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh >< chudng trinh

@ Chuang trinh: thuc thé thu dong (ndi dung file trén dia)
e M3 chuang trinh: Lénh may (CD2190EA...)
o Dit liu: Bién duoc luu trit va st dung trong bd nhé
@ Bién toan cuc
° Bicién dugc cung cép} déng (m,a//oc, new,..)
o Bién stack (tham s6 ham, bién cuc bg)
o Thu vién lién két déong (DLL)
o Khoéng dugc dich & lién két cling véi chuong trinh
Khi chuong trinh dang thuc hién, tai nguyén tbi thiéu can cé
e B3 nhé cho ma chuaong trinh va dir liéu
o Cac thanh ghi cia VXL phuc vu cho qué trinh thuc hién
e Tién trinh: thuc thé chi dong (bd dém lénh, tap tai nguyén)
Mt chuang trinh c6 thé
@ Chi I3 mdt phan cla trang thai tién trinh

o Mbt chuong trinh, nhiéu tién trinh( bo dif lieu khac nhau) t%
gcc hello.c J || gee baitap.c A
o Goi t8i nhiéu tién trinh
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.1 Khéi niém tién trinh

Dich va thuc hién mot chuadng trinh

Thu vién tinh
(libc, streams...)

N AN

= compiler Boan
= | o =i
\ / DLL’s
=1~ B
——, " Stack
M3 nguon Ma nhi phin (.o file) .
Header Loader/
Ma lénh oader/exec > ‘
Dit liéu Heap
Cac doan khac
Dir liéu
File thuc thi
(theo dinh dang cua OS)
Khong gian dia Mai lénh

chi cia tién trinh
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Thuc hién mot chudng trinh
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Thuc hién mot chudng trinh

@ Ha diéu hanh tao médt tién trinh va phan phbi viing nhé cho né
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Thuc hién mot chudng trinh

o Hé diéu hanh tao mot tién trinh va phan phéi vung nhé cho né
@ Bo thuc hién (loader/exec)
e Doc va dich (interprets) file thuc thi (header file)
o Thiét Iap khéng gian dia chi cho tién trinh dé chita m3 lénh va
dir liéu tur file thuc thi
o Dit cac tham sb dong Iénh, bién mai trudng (argc, argv, envp)
vao stack
o Thiét 1ap cic thanh ghi clia VXL tdi cac gia tri thich hop va
goi ham " start()" (ham cia hé diéu hanh)
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Thuc hién mot chudng trinh

o Hé diéu hanh tao mot tién trinh va phan phéi vung nhé cho né
@ Bo thuc hién (loader/exec)
e Doc va dich (interprets) file thuc thi (header file)
o Thiét Iap khéng gian dia chi cho tién trinh dé chita m3 lénh va
dir liéu tir file thuc thi
o Dit cac tham sb dong Iénh, bién mai trudng (argc, argv, envp)
vao stack
o Thiét 1ap cic thanh ghi clia VXL tdi cac gia tri thich hop va
goi ham " start()" (ham cia hé diéu hanh)
e Chuong trinh b3t dau thuc hién tai " start()". Ham nay goi
t6i ham main()(ham cda chuong trinh)
= "Tién trinh" dang thuc hién, khéng con dé cap dén
'chuong trinh" nita
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Thuc hién mot chudng trinh

o Hé diéu hanh tao mot tién trinh va phan phéi vung nhé cho né
@ Bo thuc hién (loader/exec)
e Doc va dich (interprets) file thuc thi (header file)
o Thiét Iap khéng gian dia chi cho tién trinh dé chita m3 lénh va
dir liéu tur file thuc thi
o Dit cac tham sb dong Iénh, bién mai trudng (argc, argv, envp)
vao stack
o Thiét 1ap cic thanh ghi clia VXL tdi cac gia tri thich hop va
goi ham " start()" (ham cia hé diéu hanh)
e Chuong trinh b3t dau thuc hién tai " start()". Ham nay goi
t6i ham main()(ham cda chuong trinh)
= "Tién trinh" dang thuc hién, khéng con dé cap dén
'chuong trinh" nita
o Khi ham main() két thic, OS goi téi ham " exit()" dé hly
bd tién trinh va thu hdi tai nguyén
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Thuc hién mot chudng trinh

o Hé diéu hanh tao mot tién trinh va phan phéi vung nhé cho né
@ Bo thuc hién (loader/exec)
e Doc va dich (interprets) file thuc thi (header file)
o Thiét Iap khéng gian dia chi cho tién trinh dé chita m3 lénh va
dir liéu tur file thuc thi
o Dit cac tham sb dong Iénh, bién mai trudng (argc, argv, envp)
vao stack
o Thiét 1ap cic thanh ghi clia VXL tdi cac gia tri thich hop va
goi ham " start()" (ham cia hé diéu hanh)
e Chuong trinh b3t dau thuc hién tai " start()". Ham nay goi
t6i ham main()(ham cda chuong trinh)
= "Tién trinh" dang thuc hién, khéng con dé cap dén
'chuong trinh" nita
o Khi ham main() két thic, OS goi téi ham " exit()" dé hly
bd tién trinh va thu hdi tai nguyén
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.1 Khéi niém tién trinh

Trang théi tién trinh

Khi thuc hién, tién trinh thay déi trang thai
o Khdi tao (New) Tién trinh dang dugc khdi tao
@ S3n sang (Ready) Tién trinh dang doi st dung processor vat ly
@ Thuc hién (Running) Céc cau lénh cla tién trinh dang dugc
thuc hién
e Cho dgi (Waiting) Tién trinh dang chd doi mét su kién nao
dé xubt hién (su hoan thanh thao téc vao/ra)

o Két thic (Terminated) Tién trinh thuc hién xong

Trang thai cla tién trinh 13 mét phé\n trong hoat déng hién tai cua
tién trinh
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Luu d6 thay d6i trang thai tién trinh (Silberschatz 2002)

admitted interrupt exit

scheduler dispatch

1/0 or event completion I/0O or event wait
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Luu dé thay déi trang thai tién trinh (Silberschatz 2002)

admitted interrupt exit

scheduler dispatch

Hé théng c6 mot processor
o C6 duy nhit mét tién trinh & trang thai thuc hién

1/0 or event completion I/0O or event wait

@ Cé thé c6 nhiéu tién trinh & trang thai chd doi hodc sin sang
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Khéi diéu khién tién trinh (PCB: Process Control Block)

o M3i tién trinh dugc thé hién trong hé théng bdi mét khéi diédu
khién tién trinh
@ PCB: cau tric théng tin cho phép xdc dinh duy nhat mét tt

o Trang théi tién trinh
process

state e B6 dém lénh

Céc thanh ghi cia CPU

pointer

process number

program counter Théng tin ding dé diéu phdi tién trinh

registers Thong tin quan ly bd nhé

Théng tin tai nguyén c6 thé st dung
memory limits

o Thong tin théng ké

list of open files
° ... A

. e Con tro téi mét PCB khic
CuuDuonngﬁp?o%Em httgsz fb. com/tallleudl entucntt
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Danh sach tién trinh

—

porier | Proces porir | PO porier | oo porier | Proces
state tate state state
process number process number process number process number
program counter program counter program counter program counter
registers registers registers Q Q registers
memory limits memory limits memory limits memory limits
list of open files list of open files list of open files list of open files
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khai niém tién trinh

Danh sach tién trinh

—

porier | Proces porir | PO porier | oo porier | Proces
state tate state state
process number process number process number process number
program counter program counter program counter program counter
registers registers registers Q Q registers
memory limits memory limits memory limits memory limits
list of open files list of open files list of open files list of open files
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh don ludng va tién trinh da ludng

e Tién trinh don ludng : L3 chuong trinh thuc hién chi mét
ludng thuc thi
C6 mét ludng cau Iénh thuc thi

= Cho phép thuc hién chi mét nhiém vu tai mét thai diém
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.1 Khéi niém tién trinh

Tién trinh don ludng va tién trinh da ludng

e Tién trinh don ludng : L3 chuong trinh thuc hién chi mét
ludng thuc thi
C6 mét ludng cau Iénh thuc thi

= Cho phép thuc hién chi mét nhiém vu tai mét thai diém

e Tién trinh da ludng : L3 tién trinh c6 nhiéu ludng thuc thi
= Cho phép thuc hién nhiéu hon mdt nhiém vu tai mdt thdi
diém

CuuDuonngﬁp?orﬁ&om https://fb.com/tailieudientucntt


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

.2 Diéu phéi tién trinh

@ Tién trinh

e Diéu phéi tién trinh (Process Scheduling)
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.2 Diéu phéi tién trinh

Gidi thiéu

Muc dich St dung tdi da thdi gian cda CPU

= Can c6 nhiéu tién trinh trong hé thong

VAn dé Luan chuyén CPU giita c4c tién trinh

= Phai c6 hang dgi cho cac tién trinh

Hé théng mét processor
= M6t tién trinh thuc hién
= CAc tién trinh khac phai dai téi khi CPU tu do

CuuDuonngﬁq?orﬁ&om https://fb.com/tailieudientucntt
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Quan ly tién trinh
1. Tién trinh
1.2 Diéu phéi tién trinh

Céac hang ddi tién trinh |

@ Hé théng c6 nhiéu hang doi danh cho tién trinh
o Job-queue Tap cic tién trinh trong hé théng
o Ready-Queue Tap cic tién trinh tdn tai trong bd nhé, dang
sSn sang va chd doi dé dugc thuc hién
o Device queues Tip cic tién trinh dang cho dgi mot thiét bi
vao ra. Phan biét hang dgi cho tung thiét bi

queue header PCB, PCB,

ready
queue

registers registers

mag
tape = =
. )

mag
tape

PCB PCB
unit 1 14 ©

disk head
unit O tail

head +—— J—
tail _I/'

terminal
unit O
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.2 Diéu phéi tién trinh

Céac hang ddi tién trinh 11

o Cic tién trinh di chuyén giita hang doi khac nhau
ién trinh moi _Hang doi sén sang

T Két thic

B Hét thvi gian sir dung processor

in trinh con~, _  Goi mét tién trinh con
Thure hién -
_ Thiét bj vaolra 1 | | | | | | Yéu chu vao/ra
thwre hién xong | [ voi thiét bj 1
Hang doi thiét bj 1

 Thiét bj vao/ran |

| _ Yéu chu vaolra
thwe hién xong -

v@i thigt bin
Hang doi thiét bj n

Tién trinh mdi tao, dugc dit trong hang dgi sin sang, va doi t%
cho t6i khi duac lua chon d& thuc hién A
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.2 Diéu phéi tién trinh

Céac hang ddi tién trinh 111

o Tién trinh d3 duoc chon va dang thuc hién
@ Dua ra mét yéu cAu vdo ra: dgi trong mot hang dgi thiét bi
© Tao mét tién trinh con va doi tién trinh con két thiic
© Hét thai gian st dung CPU, phai quay lai hang doi sin sang
o Trudng hop (1&2) sau khi su kién chd dgi hoan thanh,
° Ti(fen trinh sé chuyén tlr trang thai doi sang trang thai s3n sang
o Tién trinh quay lai hang doi s3n sang
o Tién trinh tiép tuc chu ky (s&n sang, thuc hién, chd doi) cho
t6i khi két thic
@ Xoéa khdi tit c3 cac héng doi
o PCB va tai nguyén d3 cap dugc giadi phéng
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Chuong 2: Quan ly tién trinh
&n trinh
1.2 Diéu phéi tién trinh

B diéu phbi (Scheduler)

admitted interrupt exit

scheduler dispatch

Lya chon tién trinh trong cac hang doi

1/0 or event completion I/0 or event wait

o Diéu phbi cong viéc (Job scheduler; Long-term scheduler)
e Diéu phdi CPU (CPU scheduler; Short-term scheduler) ﬂ
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.2 Diéu phéi tién trinh

Diéu phoi cong viéc

@ Chon c4c tién trinh tur hang doi tién trinh dugc luu trong céc
ving dém (dia tur) va dua vao bd nhé dé thuc hién

Thuc hién khdng thudng xuyén (don vi gidy/phdt)
Diéu khién mic dé da chuong trinh (sé t/trinh trong bé nhd)

@ Khi mirc doé da chuong trinh 8n dinh, diéu phéi cong viéc
duoc goi chi khi 6 tién trinh rdi khdi hé théng
Van dé Iya chon cbng viéc
° Tién trinh thién vé vao/ra: st dung it thdi\gian CPU
o Tién trinh thiég vé tinh toan: st dung nhiéu thai gian CPU
e Can lua chon lan cd 2 loai tién tinh
= tt vao ra: hang dgi s3n sang rdng, lang phi CPU

= tt tinh todn: hang doi thiét bi rBng, lang phi thiét bi
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.2 Diéu phéi tién trinh

Diéu phéi CPU

@ Lua chon mét tién trinh tir hang dgi cac tién trinh dang sin
sang thuc hién va phan phéi CPU cho né
e Dugc thuc hién thudng xuyén (VD: 100ms//5n)
o Tién trinh thuc hién vai ms rdi thuc hién vao ra
o Lua chon tién trinh méi, dang sin sang
@ Phai thuc hién nhanh
o 10ms d& quyét dinh =10/(110)=9% thai gian CPU lang phi
o VAn d& luan chuyén CPU tir tién trinh ndy tdi tién trinh khic
o Phai luu trang thai cta tién trinh cii (PCB) va khdi phuc
trang thai cho tién trinh mgi
o Thai gian luan chuyén la lang phi
o Cé thé dugc hd tro bdi phan cing

@ VAn dé Iya chon tién trinh (diéu phbi CPU)
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Chuong 2: Quan ly tién trinh
&n trinh
1.2 Diéu phéi tién trinh

Swapping tién trinh (Medium-term scheduler)

swap in partially executed swap out
swapped-out processes

»{ CPU » end

ready queue

1/0 waiting
) queues

@ Nhiém vu
e Dua t/trinh ra khdi bd nhé (lam gidm mic dé da chuong trinh)
o Sau d6 dua tién trinh quay tré lai (c6 thé & vi tri khdc) va tiép
tuc thuc hién

@ Muc dich: Gidi phéng vung nhé, tao ving nhé tu do réng hon ﬁ
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Chuong 2: Quan ly tién trinh
&n trinh
1.2 Diéu phéi tién trinh

Chuyén ngit canh (context switch)

@ Chuyén CPU tir tién trinh ndy sang tién trinh khac (hodn déi
tién trinh thuc hién)

@ Thuc hién khi xuAt hién tin hiéu ngét (ngélt thoi gian) hodc
tién trinh dua ra 15i goi hé théng (thuc hién va ra)

o Luu dd ctia chuyén CPU giita c4c t/trinh

process P, operating system process P,

interrupt or system call

executing ﬂ
T save state into PCB,,
reload state from PCB, 1

interrupt or system call

L
save state into PCB,
D, reload state from PCB,
executing I\
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.3 Thao t4c trén tién trinh

@ Tién trinh

@ Thao tac trén tién trinh

| B
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.3 Thao t4c trén tién trinh

Thao tac trén tién trinh

o Tao tién trinh

o K&t thic tién trinh

| B
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.3 Thao t4c trén tién trinh

Tao tién trinh

@ Tién trinh c6 thé tao nhidu tién trinh méi cling hoat déng
(CreateProcess(), fork())

o Tién trinh tao: tién trinh cha

o Tién trinh dudc tao: tién trinh con
o Tién trinh con c6 thé tao tién trinh con khac =Cay tién trinh
@ Vin dé phan phdi tai nguyén

o Tién trinh con 3y tai nguyén tir hé diéu hanh

o Tién trinh con Iy tai nguyén ti tién trinh cha

o TAt ca cac tai nguyén
o Mot phan tai nguyén cla tién trinh cha (ngdn ngira viéc tao

qud nhiéu tién trinh con)
o Vin dé thuc hién
o Tién trinh cha tiép tuc thuc hién déng thdi vdi tién trinh con
o Tién trinh cha dgi tién trinh con két thiic Q

https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.3 Thao t4c trén tién trinh

Két thic tién trinh

o Hoan thanh ciu lénh cubi va yéu cdu HDH xéa né (exit)
o Gui tra dit liéu tdi tién trinh cha
o C4c tai nguyén da cung cap dugc tra lai hé thong
@ Tién trinh cha c6 thé két thic su thuc hién cda tién trinh con
o Tién trinh cha phai biét dinh danh tién trinh con = tién trinh
con phai gi dinh danh cho tién trinh cha khi dugc khdi tao
o St dung 15i goi hé thong (abort)
o Tién trinh cha két thdc tién trinh con khi
o Tién trinh con s dung vugt qua mic tai nguyén dugc chp
o Nhiém vu cung cap cho tién trinh con khdng con can thiét nita
o Tién trinh cha két thic va hé diéu hanh khdng cho phép tién
trinh con ton tai khi tién trinh cha két thic

= Cascading termination. VD, két thic hé théng
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.3 Thao t4c trén tién trinh

Mot s6 ham vdi tién trinh trong WIN32 API

o CreateProcess(. . .)
o LPCTSTR Tén clda chuong trinh dugc thuc hién
o LPTSTR Tham sb dong lénh
o LPSECURITY_ATTRIBUTES Thudc tinh an ninh t/trinh
o LPSECURITY _ATTRIBUTES Thubc tinh an ninh ludng
o BOOL Cho phép ké thira cac thé thiét bj (TRUE/FALSE)
o DWORD C tao tién trinh (VD CREATE_NEW _CONSOLE)
o LPVOID Tr t6i khbi méi trudng
o LPCTSTR Dudng din diy di dén chuong trinh
o LPSTARTUPINFO CAu tric théng tin cho tién trinh méi
o LPPROCESS INFORMATION Théng tin vé tién trinh méi
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.3 Thao t4c trén tién trinh

Mot s6 ham vdi tién trinh trong WIN32 API

o CreateProcess(. . .)
o LPCTSTR Tén clda chuong trinh dugc thuc hién
o LPTSTR Tham sb dong lénh
o LPSECURITY_ATTRIBUTES Thudc tinh an ninh t/trinh
o LPSECURITY _ATTRIBUTES Thubc tinh an ninh ludng
o BOOL Cho phép ké thira cac thé thiét bj (TRUE/FALSE)
o DWORD C tao tién trinh (VD CREATE_NEW _CONSOLE)
o LPVOID Tr t6i khbi méi trudng
o LPCTSTR Dudng din diy di dén chuong trinh
o LPSTARTUPINFO CAu tric théng tin cho tién trinh méi
o LPPROCESS INFORMATION Théng tin vé tién trinh méi

@ TerminateProcess(HANDLE hProcess, UINT uExitCode)
hProcess Thé tién trinh bi két thic déng

uExitCode M3 két thic tién trinh
CuuDuongT!gﬂq?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.3 Thao t4c trén tién trinh

M6t sb ham véi tién trinh trong WIN32 API

e WaitForSingleObject(HANDLE hHandle, DWORD dwMs)
=Dgi dén khi dbi tuong ducc bdo hiéu hodc hét thsi gian
hHandle Thé dbi tuong
dwMs Thai gian cho doi (INFINITE)
Ham WaitForSingleObject() c6 thé doi cac déi tuong
e Change notification
o Event
@ Process
e Semaphore
e Thread
o ...
e WaitForMultipleObjects(. . .)
o DWORD nCount < Sb lugng cac déi tugng dgi
e HANDLE *IpHandles < Mang chia thé cic dbi tuong
o BOOL bWaitAll < Dgi tit cd cac dbi tuong (TRUE) hay mét %
dbi tuong bAt ky trong mang thay ddi trang thai Q
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.3 Thao t4c trén tién trinh

Vi du

#include <windows.h>

#include <stdio.h>

int main(){
STARTUPINFO si;
PROCESS_INFORMATION pi;
ZeroMemory (&si, sizeof(si));
si.cb = sizeof(si);

CreateProcess("Child.exe" ,NULL,NULL,NULL,FALSE,
CREATE_NEW_CONSOLE,NULL,NULL, &si,&pi);
WaitForSingleObject (pi.hProcess,10000);//INFINITE

TerminateProcess(pi.hProcess, 0);
CloseHandle (pi.hProcess);
CloseHandle(pi.hThread);
return O;
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Chuong 2: Quan ly tién trinh
1. Tién trinh

Project 1: Tiny shell

o Gidi thiéu
o Thiét k& va cai d5t mot shell don gian (myShell)
@ Muc dich
o Nghién cttu cac APl quan Iy tién trinh trong Windows
o Hiéu cich cai dit va cac thic shell lam viéc
o N&i dung
o Shell nhan Iénh, phan tich va tao tién trinh con thuc hién
o foreground mode: Shell phai dgi tién trinh két thic
@ background mode: Shell va tién trinh thuc hién song song
o Shell chita cic cau lénh quan Iy tién trinh
o List: in ra DS tién trinh (process Id, Cmd name, status)
o Kill, Stop, Resume.. mét background process
o Shell hiéu mét sb lénh dic biét (exit, help, date, time, dir,..)
o path/addpath : xem va dit lai bién méi trudng
o Shell c6 thé nhan tin hiéu ngt tir ban phim dé& hay bd
foreground process dang thuc hién (CRTL+C)
o Shell cé thé thuc hién dugc file *.bat
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Chuong 2: Quan ly tién trinh
1. Tién trinh

Project 1: Tiny shell — Vi du

myShe11x>chkdsk

Bad command or file name...

myShells>calc
myShell~>help

WELCOME TO MY
supports

List the
List all

SHELL
the folling comnmands:

contents of the current d
bhackground process

Execute the program given by <cmd>
Exit my shell
Print this help

myShell~>child
myShell~exit

M A child process

Sending kill signal to all child background proc

CuuDuongT@p?ol}%Som

https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
1. Tién trinh

1.4 Hop tac tién trinh

@ Tién trinh

@ Hop tac tién trinh

| B

CuuDuongT!agn?o%Som https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
1. Tién trinh
1.4 Hop tac tién trinh

Phan loai tién trinh

e Céc tién trinh tuln tu
o Diém bat dau cla tién trinh ndy nam sau diém két thdc cha
tién trinh kia

| B
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.4 Hop tac tién trinh

Phan loai tién trinh

e Céc tién trinh tuln tu
o Diém b4t diu cda tién trinh ndy n3m sau diém két thic cla
tién trinh kia
o Cac tien trinh song song
o Diém b3t diu cda tién trinh nay niam giita diém bit dau va
két thic cia tién trinh kia
Doc 1ap: Khéng anh hudng ti hodc bi anh hudng bdi tién
trinh khic dang thuc hién trong hé théng
Co hgp tac: Anh hudng t6i hodc chiu dnh hudng bdi tién
trinh khic dang thuc hién trong hé théng
Hop tac tién trinh nhim
@ Chia sé théng tin
o Ting tbc db tinh toan:
o Module héa
o Tién dung
Hop tic tién trinh ddi hdi co ché cho phép
o Truyén thdng giifa cic tién trinh

o Dbng bd héa hoat déng clia cic tién trinh
g 'https:/?f b.conV/tal |(Iie(1di gnucntl

D=

CuuDuonnggzgn?orﬁ&om


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

Chuong 2: Quan ly tién trinh
1. Tién trinh
1.4 Hop tac tién trinh

Bai toan ngudi san xuit (producer)-ngudi tiéu thu(consumer) |

(©)
Buffer
N

OU'lﬁ ""ﬁ

@ Hé thong gdbm 2 tién trinh
o Producer san xult ra cic san pham
o Consumer tiéu thy cic sdn pham dugc sidn xuat ra

° Ung dung
o Chuong trinh in (producer) san xubt ra cac ky tu dugc tiéu
thy bdi b diu khién may in (consumer)
e Trinh dich (producer) sdn xut ra m3 hop ngit, trinh hop ngit [%
(consumer/producer) tiéu thu m3 hop ngit rdi sdn xubt ra

module dbi tuong dugc bé thuc hién (consumer) tiéu thu
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.4 Hop tac tién trinh

Bai toan ngudi san xuit (producer)-ngudi tiéu thu(consumer) I

o Producer va Consumer hoat déng déng thdi
@ Si dung vung dém dung chung (Buffer) chira san pham dugc
dién vao béi producer va dugc Iéy ra bdi consumer
IN Vi tri tréng k& tiép trong viing dém:;
OUT Vi tri day dau tién trong viing dém.
Counter S6 san pham trong viing dém
@ Producer va Consumer phai dong bo
° Consurper khéng cb ging tidu thu mét san pham chua dudc
san xuat
@ Vung dém dung lugng v6 han
o Khi Buffer rdng, Consumer phai doi i
e Producer khéng phai dgi khi dit sdn pham vao buffer
@ Vung dém dung lugng hitu han

o Khi Buffer rdng, Consumer phai doi

o Producer phai dgi néu vung dém day
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.4 Hop tac tién trinh

Bai toan ngudi san xuit (producer)-ngudi tiéu thu(consumer) Il1

Producer

while(1){
/*produce an item in nextProduced*/
while (Counter == BUFFER_SIZE) ; /*do nothingx/
Buffer [IN] = nextProduced;
IN = (IN + 1) % BUFFER_SIZE;
Counter++;
} v
while(1){
while(Counter == 0) ; /*do nothing*/
nextConsumed = Buffer [0UT];
OUT =(0UT + 1) % BUFFER_SIZE;
Counter--;
/*consume the item in nextConsumed*/
}
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

@ Tién trinh

@ Truyén théng lién tién trinh

| B
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Trao d6i giita cac tién trinh

Tién trinh A ]

@ Dung md hinh bd nhé phan chia TEED
o Céc tién trinh chia sé viing nhé chinh Tién trinh B
e M3 cai dat dugc viét tudng minh bdi ngudi

lap trinh Gng dung
o Vi du: Bai todn Producer-Consumer

Nhan

| B
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.5 Truyén théng lién tién trinh

Trao d6i giita cac tién trinh

Tién trinh A

@ Dung md hinh bd nhé phan chia T 0

o C4c tién trinh chia sé viing nhé chinh Tién trinh 8

o M3 cai dit dugc viét tudng minh béi ngudi
lap trinh Gng dung

o Vi du: Bai todn Producer-Consumer

Nhan
@ Dung md hinh truyén théng lién tién trinh
(Interprocess communication) Tiéntrinh A [M|——
o L3 co ché cho phép cic tién trinh truyén Tiéntinh B [M]

théng va ddng bd cic hoat déng
e Thudng dugc st dung trong cac hé phan
tan khi céc tién trinh truyén théng nim
trén céc mdy khac nhau (chat) o
e D3m bdo bdi hé théng truyén thdng diép N
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.5 Truyén théng lién tién trinh

Hé théng truyén théng diép

@ Cho phép céc tién trinh trao di véi nhau khéng qua sir dung
cac bién phan chia
@ Yéu cu 2 thao tic co ban
o Send (msg) Cic msg c6 kich thudc cb dinh hodc thay déi
o Cb dinh : d& cai dit mic hé/théng, nhiém vu |3p trinh khé
@ Thay dbi: cai dit mdc hé théng phdc tap, |ap trinh don gidn
o Receive (msg)
o N&u 2 tién trinh P va Q mubdn trao d8i, chiing cin
o Thiét Iap mét lién két truyén thong (vat ly/logic) giita ching
o Trao d8i cic messages nhd cac thao tac send/receive

D=
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.5 Truyén théng lién tién trinh

Hé théng truyén théng diép

@ Cho phép céc tién trinh trao di véi nhau khéng qua sir dung
cac bién phan chia
@ Yéu ciu 2 thao tic co ban
o Send (msg) Cic msg c6 kich thudc cb dinh hodc thay déi
o Cb dinh : d& cai dit mic hé/théng, nhiém vu |3p trinh khé
@ Thay dbi: cai dit mdc hé théng phdc tap, |ap trinh don gidn
Receive (msg)

@ Néu 2 tién trinh P va Q mudn trao doi, ching can

o Thiét Iap mét lién két truyén thong (vat ly/logic) giita ching
o Trao doi cdc messages nhd cic thao tic send/receive

o Cac vin dé cai dit

Cac lién két dugc thiét 1ap nhu thé nao?

Mat lién két c6 thé ding cho nhiéu hon 2 tién trinh?

Bao nhiéu lién k&t cé thé tdn tai gitta moi c3p tién trinh?

Kich thudc théng bdo ma lién két chdp nhan cb dinh/thay dai?
Lién két mot hay hai chiéu?
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Truyén thong truc tiép

e Céc tién trinh phai goi tén tién trinh nhan/gli mét céch
tudng minh
o send (P, message) - giri mét théng béo téi tién trinh P

o receive(Q, message) - Nhdn mét thdng bdo tir tién trinh Q
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Truyén thong truc tiép

e Céc tién trinh phai goi tén tién trinh nhan/gli mét céch
tudng minh

o send (P, message) - giri mét théng béo téi tién trinh P

o receive(Q, message) - Nhdn mét thdng bdo tir tién trinh Q
@ Tinh chit cla lién két truyén théng

o C4c lién két duoc thiét 1ap tu dong

o Mét lien k&t gin chi véi c3p tién trinh truyén théng

o Chi tdn tai mdt lién két gilta cap tién trinh

o Lién két c6 thé I3 mét chidu, nhung thudng hai chiéu
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Truyén thong gian tiép

o Cdc théng diép dugc gii/nhan téi/tlr cdc hom thu
(mailboxes), céng (ports)
o M&i hdom thu c¢6 dinh danh duy nhit
o CA4c tién trinh c6 thé trao di néu ching diing chung hom thu
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.5 Truyén théng lién tién trinh

Truyén thong gian tiép

o Cdc théng diép dugc gii/nhan téi/tlr cdc hom thu
(mailboxes), céng (ports)
o M&i hdom thu c¢6 dinh danh duy nhit
o CA4c tién trinh c6 thé trao di néu ching diing chung hom thu
e Tinh chit cac lién két
o Céc lién két dugc thiét 1ap chi khi cac tién trinh dung chung
hom thu
o Mat lién két c6 thé dugc gin véi nhidu tién trinh
o M&i cip tién trinh c6 thé diing chung nhiéu lién két truyén
thong
o Lién két c6 thé mét hay hai chidu
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.5 Truyén théng lién tién trinh

Truyén thong gian tiép

o Cdc théng diép dugc gii/nhan téi/tlr cdc hom thu
(mailboxes), céng (ports)
o M&i hdom thu c¢6 dinh danh duy nhit
o CA4c tién trinh c6 thé trao di néu ching diing chung hom thu
e Tinh chit cac lién két
o Céc lién két dugc thiét 1ap chi khi cac tién trinh dung chung
hom thu
o Mat lién két c6 thé dugc gin véi nhidu tién trinh
o M&i cip tién trinh c6 thé diing chung nhiéu lién két truyén
thong
o Lién két c6 thé mét hay hai chidu
@ Ciac thao tac

e Tao hom thu
o GUi/nhén théng bdo qua hom thu

o send(A, msg): Gli mdt msg tSi hom thu A
o receive(A, msg): Nhan mot msg tir hom thu A Q
e Huy bd hom thu
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.5 Truyén théng lién tién trinh

Vin dé déng bd héa

@ Truyén théng diép c6 thé phai chd doi (blocking), hodc khong
chg dgi (non blocking)
Blocking Truyén théng dong bd
Non-blocking Truyén théng khéng ddng b

e Cic thi tuc send() va receive() cé thé bi chd doi hosc
khéng cho doi

o Blocking send Tién trinh giii thong béo va dgi cho téi khi
msg dugc nhan bdi tién trinh nhan hodc b&i hdm thu

o Non blockking send Tién trinh gii théng bdo va tiép tuc lam
viéc

e Blocking receive Tién trinh nhan phai dgi cho téi khi c6
théng bao

o Non-blocking receive Tién trinh nhan trd v& hoic mét thong
bao cb gid tri, hodc mot gia tri null
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.5 Truyén théng lién tién trinh

Viung dém

o Cic théng diép trao déi giita cic tién trinh duoc luu trong
hang dgi tam thai

@ Hang dgi cé thé dugc cai dit theo
e Kha ni3ng chita 0 (Zero capacity): D dai hang dgi 13 0
o Khéng tén tai théng diép trong dudng lién két
= Sender phai dgi cho t8i khi théng diép dugc nhan
o Kha ning chita c6 gidi han(Bound capacity)
o Hang doi c6 d6 dai n = chifa nhiéu nhit n théng digp
o Néu hang dgi khong d:?}y, théng diép sé dugc luu vao trong
vﬂ/ng dém va Se\nder tiép tuc binh thudng o
o Neéu hang dgi day, sender phai dgi cho téi khi cé chd trong
o Kha nang chira khéng gidi han (Unbound capacity)

@ Sender khéng bao gi¢ phai dgi
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Truyén thong trong hé théng Client-Server

o Socket
o RPC (Remote Procedure Calls)

o RMI (Remote Method Invocation) Co ché
truyén théng cta Java

D=

CuuDuongTW?orﬁ&om https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Socket

e Dugc xem nhu diu mat cho truyén théng, qua dé cic ting
dung gti/nhan dit liéu qua mang
° Truyén théng thuc hién gilra cic cdp Sockets

| B
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Socket

e Dugc xem nhu diu mat cho truyén théng, qua dé cic ting
dung gti/nhan dit liéu qua mang
° Truyén théng thuc hién gilra cic cdp Sockets
@ Bao gbdm cip dia chi IP va céng. Vidu: 161.25.19.8:1625
e Dia chi IP: Dia chi clia méy trong mang
o C8ng (port): Dinh danh tién trinh tham gia trao d8i trén may
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Socket

e Dugc xem nhu diu mat cho truyén théng, qua dé cic ting
dung gti/nhan dit liéu qua mang
° Truyén théng thuc hién gilra cic cdp Sockets
@ Bao gbdm cip dia chi IP va céng. Vidu: 161.25.19.8:1625
e Dia chi IP: Dia chi clia méy trong mang
o C8ng (port): Dinh danh tién trinh tham gia trao d8i trén may
@ Cic loai sockets
e Stream Socket: Dua trén giao thic TCP/IP —Truyén dit liéu
tin cdy
e Datagram Socket: Dua trén giao thic UDP/IP —Truyén dit
lieu khdng tin cdy
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Chuong 2: Quan ly tién trinh
1. Tién trinh
1.5 Truyén théng lién tién trinh

Socket

e Dugc xem nhu diu mat cho truyén théng, qua dé cic ting
dung gti/nhan dit liéu qua mang
° Truyén théng thuc hién gilra cic cdp Sockets
@ Bao gbdm cip dia chi IP va céng. Vidu: 161.25.19.8:1625
e Dia chi IP: Dia chi clia méy trong mang
o C8ng (port): Dinh danh tién trinh tham gia trao d8i trén may
@ Cic loai sockets

e Stream Socket: Dua trén giao thic TCP/IP —Truyén dit liéu
tin cdy

e Datagram Socket: Dua trén giao thic UDP/IP —Truyén dit
lieu khdng tin cdy

o Win32 API: Winsock
o Windows Sockets Application Programming Interface
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Thiét 1ap qua trinh trao déi dif liéu

CuuDuongTIz@q?orﬁ&om

Server

Tao socket
socket()

Binh danh socket
bind()

Lang nghe két noi
listen()

/ Client N

Tao socket

socket()

/

Chap nhan
accept()

Truyén nhan dir liéu
send()/receive()

Keét thac ket noi
\ cosesocket() /

Ket noi voi server
connect()

/

Truyén nhan dir liéu
send()/receive()

Ket thac ket noi
cosesocket()
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Mot sb ham trong Winsock API 32

socket() Tao socket truyén dif liéu
bind() Dinh danh cho socket vira tao (gdn cho mét céng)
listen() L3ng nghe mét két nbi
accept() Chip nhan mot két nbi
connect() k&t nbi véi server.
send() Gui dif liéu véi stream socket.
sendto() Gui dif liéu véi datagram socket.
receive() Nhan di liéu véi stream socket.
recvfrom() Nhéan dir liéu véi datagram socket.

closesocket() K&t thic mét socket d3 tén tai.
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Chuong 2: Quan ly tién trinh
1. Tién trinh

1.5 Truyén théng lién tién trinh

Bai tap

o Tim hiéu cc phuong phap truyén théng
Client-Server

o Viét chuong trinh gidi quyét bai toan
Producer-Consumer
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2: Quan ly tién trinh
2. Ludng (Thread)

NGi dung chinh

© Ludng (Thread)

| B
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)

2.1 Giéi thiéu

© Ludng (Thread)
e Giéi thiéu

| B
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Vi du: Vector

Tinh toan trén vector kich thudc I6n

for(k =0,k < n k ++){
alk] = blk] = c[k];
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Vi du: Vector

Tinh toan trén vector kich thudc I6n

for(k =0,k < n k ++){
alk] = blk] = c[k];

V6i hé thdng nhiéu vi xt ly

BLIITITITTTTTIITTTTTITITT]
clLIITIIITITTTITITTITTIITTITT]
ALLTTTITTTT I T T I I TT]
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Vi du: Chat

Client
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Vi du: Chat

while(1){
Receive(P,Msg);
PrintLine(Msg);
ReadLine(Msg);
Send(P,Msg);

}

i
CuuDuonngg%n(?oré%Bom https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Vi du: Chat

Process Q Process P

while(1){ while(1){
Receive(P,Msg); ReadLine(Msg);
PrintLine(Msg); Send(Q,Msg);
ReadLine(Msg); Receive(Q,Msg);
Send(P,Msg); PrintLine(Msg); ﬂ

} } ‘

v
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Vi du: Chat

Process Q Process P

while(1){ »Blocking Receive while(1){
Receive(P,Msg); »Non-blocking Receive ReadLine(Msg);
PrintLine(Msg); Send(Q,Msg);
ReadLine(Msg); Receive(Q,Msg);
Send(P,Msg); PrintLine(Msg); ﬂ

} } .

v
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Vi du: Chat

while(1){
Receive(P,Msg);
PrintLine(Msg);
ReadLine(Msg);
Send(P,Msg);

}

Vi & nhin Meg

» Blocking Receive
»Non-blocking Receive

Thuc hién song song
Receive & Send

while(1){
ReadLine(Msg);
Send(Q,Msg);

Receive(Q,Msg);

PrintLine(Msg);
}
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Chuong 2: Quan ly tién trinh

2. Ludng (Thread)
2.1 Gidi thiéu

Chuang trinh - Tién trinh - Ludng

finta, b; \ inta,b; | yeap
main(){ main(}
.............. ’ Thiét bi
} } Stack
foo(}
fDD(}{ f\DOU{ a, b, pir
int * ptr; int * ptr;

} }
“_Chuang trinh _/ Tién trinh

St"clc

fCIGl::I{ 1‘ >

int* ptr Yo

....... L

Luding thue hign

@ Chuong trinh: D3y lénh, cac bién,..
o Tién trinh: Chuong trinh dang thuc hién: Stack, t/bi, VXL, ..
o Ludng: C/trinh dang thuc hién trong ngif canh tién trinh

o Nhiéu processor - Nhiéu ludng, mai ludng trén mdt VXL
o Khiac nhausv@ gidtauddestiianh ghi, ndi dung stack
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Tién trinh don ludng va da ludng

o Hé diéu hanh truyén théng (MS-DOS, UNIX)
o Tién trinh c6 mét ludng didu khién (heavyweight process)

| B
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Tién trinh don ludng va da ludng

o Hé diéu hanh truyén théng (MS-DOS, UNIX)

o Tién trinh c6 mét ludng didu khién (heavyweight process)
e Haé diéu hanh hién nay (Windows, Linux)

o Tién tr‘mh c6 thé gérp nhiéu ludng )

o C6 thé thuc hién nhiéu nhiém vu tai mét thsi diém

| code | I data | | files I I code I I data l I files |
|registers| | stack I Iregistersl Iregislersl Iregislers|
| stack l | stack l | stack |
thread ——> ; ; ; 31—— thread
single-threaded process multithreaded process A
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Vi du: Word processor (Tanenbaum 2001)

Kernel
Keyboard Disk

|
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Khai niém luong

@ La don vi st dung CPU co ban, gém
o Dinh danh ludng (/D Thread)
o B6 dém chuong trinh (Program Computer)
o Tap céc thanh ghi (Rigisters)
o Khong gian stack
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Khai niém luong

@ La don vi st dung CPU co ban, gém
o Dinh danh ludng (/D Thread)
o B6 dém chuong trinh (Program Computer)
o Tap céc thanh ghi (Rigisters)
o Khong gian stack
@ Chia sé cling c4c ludng khéc trong cling mét tién trinh
e Doan ma lénh
o Doan dit liéu (déi tugng toan cuc)
o Céc tai nguyén hé diéu hanh khac (file dang md)
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Khai niém luong

@ La don vi st dung CPU co ban, gém

Dinh danh ludng (/D Thread)

B dém chuong trinh (Program Computer)
Tap cic thanh ghi (Rigisters)

Khong gian stack

@ Chia sé cling c4c ludng khéc trong cling mét tién trinh
e Doan ma lénh
o Doan dit liéu (déi tugng toan cuc)
o Cic tai nguyén hé diéu hanh khic (file dang mé)
o Cic Iuéng c6 thé thuc hién cung doan m3a véi ngli canh (Tap
thanh ghi, B6 dém chuong trinh, stack) khic nhau
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Khai niém luong

@ La don vi st dung CPU co ban, g@)m

Dinh danh ludng (/D Thread)

B dém chuong trinh (Program Computer)
Tap cic thanh ghi (Rigisters)

Khong gian stack

@ Chia sé cling c4c ludng khéc trong cling mét tién trinh
e Doan ma lénh
e Doan dit liéu (doi tuong toan cuc)
o Cic tai nguyén hé diéu hanh khic (file dang mé)
Céc Iuéng c6 thé thuc hién cung doan m3a véi ngli canh (Tap
thanh ghi, B6 dém chuong trinh, stack) khac nhau
Con dugc goi 13 tién trinh nhe (LWP: Lightweight Process)
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Khai niém luong

@ La don vi st dung CPU co ban, g@)m

Dinh danh ludng (/D Thread)

B dém chuong trinh (Program Computer)
Tap cic thanh ghi (Rigisters)

Khong gian stack

@ Chia sé cling c4c ludng khéc trong cling mét tién trinh
e Doan ma lénh
e Doan dit liéu (doi tuong toan cuc)
o Cic tai nguyén hé diéu hanh khic (file dang mé)
o Cic Iuéng c6 thé thuc hién cung doan m3a véi ngli canh (Tap
thanh ghi, B6 dém chuong trinh, stack) khac nhau
o Con dudc goi |2 tién trinh nhe (LWP: Lightweight Process)

@ Mot tién trinh c6 it nhit 13 mét ludng
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2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Giéi thiéu

Tién trinh >< Lubng

@ Tién trinh c6 doan ma/dit @ Ludng khéng c6 doan dit liéu hay
liu/heap & cac doan khic heap riéng
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2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Giéi thiéu

Tién trinh >< Lubng

@ Tién trinh c6 doan ma/dit @ Ludng khéng c6 doan dit liéu hay
liu/heap & cac doan khic heap riéng

@ Phaicé it nhit mét ludng trong @ Ludng khéng ditng riéng ma nim
moi tién trinh trong mot tién trinh
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2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Giéi thiéu

Tién trinh >< Lubng

@ Tién trinh c6 doan ma/dit @ Ludng khéng c6 doan dit liéu hay
lieu/heap & cic doan khic heap riéng

@ Phai c6 it nhit mét ludng trong @ Ludng khéng ditng riéng ma nim
mdi tién trinh trong mdt tién trinh

@ Cic ludng trong pham vi mét tién @ C6 thé tin tai nhidu ludng trong
trinh chia sé ma/dir liéu/heap, mi tién trinh. Ludng dau 13 ludng
vao/ra nhung cé stack va tap chinh va sé hitu khéng gian stack
thanh ghi riéng clia tién trinh

CuuDuongI_!a%fonn frelul https://fb.com/tailieudientucnit.
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Tién trinh >< Lubng

@ Tién trinh c6 doan m3/dit
liu/heap & cac doan khic

@ Phai c6 it nhAt mét ludng trong
mdi tién trinh

@ Cic ludng trong pham vi mot tién
trinh chia sé m3/di liéu/heap,
vao/ra nhung cé stack va tap
thanh ghi riéng

@ Thao tic khdi tao, luin chuyén
tién trinh ton kém

CuuDuongI_!a%fonn frelul

https://fb.com/tailieut

dli entucntt,

@ Ludng khéng c6 doan dit liéu hay
heap riéng

@ Ludng khéng ding riéng ma n3m
trong mot tién trinh

@ C6 thé ton tai nhiéu ludng trong
mdi tién trinh. Lubng dau I3 lubng
chinh va s6 hitu khéng gian stack
cla tién trinh

@ Thao tic khéi tao va luan chuyén
ludng khéng ton kém
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Tién trinh >< Lubng

@ Tién trinh c6 doan ma/dit @ Ludng khéng c6 doan dit liéu hay
liu/heap & cac doan khic heap riéng

@ Phai c6 it nhit mét ludng trong @ Ludng khéng ditng riéng ma nim
mdi tién trinh trong mdt tién trinh

@ Cic ludng trong pham vi mét tién @ C6 thé tin tai nhidu ludng trong
trinh chia sé ma/dit liéu/heap, mbi tién trinh. Ludng diu 13 ludng
vao/ra nhung cé stack va tap chinh va sé hitu khéng gian stack
thanh ghi riéng clia tién trinh

® Thao tac khdi tao, luan chuyén @ Thao tic khi tao va luan chuyén
tién trinh ton kém ludng khong tbn kém

@ Bio vé tbt do c6 khéng gian dia @ Khéng gian dia chi chung, cin
chi riéng phdi bao vé

CuuDuongI_!a%fonn frelul https://fb.com/tailieudientucnit.
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Chuong 2:

Quan ly tién trinh

2. Ludng (Thread)
2.1 Gidi thiéu

Tién trinh >< Lubng

CuuDuongI_!a%]PO};m Gom

Tién trinh cé doan m3/dit
liu/heap & cac doan khic

Phai c6 it nhit mét ludng trong
mdi tién trinh

Céc ludng trong pham vi mét tién
trinh chia sé m3/di liéu/heap,
vao/ra nhung cé stack va tap
thanh ghi riéng

Thao tac khdi tao, luan chuyén
tién trinh ton kém

Bao vé tbt do c6 khéng gian dia
chi riéng

Khi tién trinh két thic, cic tai
nguyén dugc doi lai va cic lubng

ai két thic theo .
https://fb.com/tailieut

dli entucptt

Ludng khéng c6 doan dit liéu hay
heap riéng

Ludng khéng ditng riéng ma n3m
trong mot tién trinh

C6 thé tén tai nhidu ludng trong
mdi tién trinh. Lubng dau I3 lubng
chinh va s6 hitu khéng gian stack
cla tién trinh

Thao tic khdi tao va luin chuyén
ludng khéng ton kém

Khéng gian dia chi chung, cin
phai bdo vé

Ludng két thiic, stack ctia né dugc
thu hoi
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Lgi ich cta lap trinh da ludng

@ Tang tinh dap dng véi ngudi dliing
e Cho phép chuong trinh van thuc hién ngay khi mét phan dang
chd dgi (block) hodc dang thuc hién tinh todn ting cudng
o Vidu trinh duyét Web (Web browser) da ludng
@ M5t ludng tuong tac véi ngudi dung
o Mt ludng thuc hign nhiém vu t3i dif liéu

D=
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Lgi ich cta lap trinh da ludng

@ Tang tinh dap dng véi ngudi dliing
e Cho phép chuong trinh van thuc hién ngay khi mét phan dang
chd dgi (block) hodc dang thuc hién tinh todn ting cudng
o Vidu trinh duyét Web (Web browser) da ludng
@ M5t ludng tuong tac véi ngudi dung
@ Mt ludng thuc hién nhiém vy tai dit liéu
@ Chia sé tai nguyén
o Cac Iuc”:)ng chia s& bd nhé va tai nguyén cla tién trinh chira né
@ Tot cho céc thujt todn song song (st dung chung cdc CTDL)
@ Trao dbi gilta cdc ludng théng qua bd nhé phan chia
o Cho phép mét iing dung chita nhiéu ludng hoat déng trong
cung khong gian dia chi

D=
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)

2.1 Gidi thiéu

Lgi ich cta lap trinh da ludng

@ Tang tinh dap dng véi ngudi dliing
e Cho phép chuong trinh van thuc hién ngay khi mét phan dang
chd dgi (block) hodc dang thuc hién tinh todn ting cudng
o Vidu trinh duyét Web (Web browser) da ludng
@ M5t ludng tuong tac véi ngudi dung
@ Mt ludng thuc hién nhiém vy tai dit liéu
@ Chia sé tai nguyén
o Cac Iuc”:)ng chia s& bd nhé va tai nguyén cla tién trinh chira né
@ Tot cho céc thujt todn song song (st dung chung cdc CTDL)
@ Trao dbi gilta cdc ludng théng qua bd nhé phan chia
o Cho phép mét iing dung chita nhiéu ludng hoat déng trong
cung khong gian dia chi
o Tinh kinh té
o Céc thao tic khéi tao, hliy bd va luan chuyén ludng it tbn kém
@ Minh hoa dugc tinh song song trén bd don VXL do thdi gian
luan chuyén CPU nhanh (Thuc té chi mét luéng thuc hién)

D=
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)

2.1 Gidi thiéu

Lgi ich cta lap trinh da ludng

@ Tang tinh dap dng véi ngudi dliing
e Cho phép chuong trinh van thuc hién ngay khi mét phan dang
chd dgi (block) hodc dang thuc hién tinh todn ting cudng
o Vidu trinh duyét Web (Web browser) da ludng
@ M5t ludng tuong tac véi ngudi dung
@ Mt ludng thuc hién nhiém vy tai dit liéu
@ Chia sé tai nguyén
o Cac Iuc”:)ng chia s& bd nhé va tai nguyén cla tién trinh chira né
@ Tot cho céc thujt todn song song (st dung chung cdc CTDL)
@ Trao dbi gilta cdc ludng théng qua bd nhé phan chia
o Cho phép mét iing dung chita nhiéu ludng hoat déng trong
cung khong gian dia chi
o Tinh kinh té
o Céc thao tic khéi tao, hliy bd va luan chuyén ludng it tbn kém
@ Minh hoa dugc tinh song song trén bd don VXL do thdi gian
luan chuyén CPU nhanh (Thuc té chi mét luéng thuc hién)

o Sir dung kién triic nhiéu vi x ly

CuuDuongTﬁ]?%BOmo Cac Iuéng Chﬁ%ﬁ%@&ﬁﬁ%%m&ﬁ& su trén cdc b&VXL khac nhau.
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Lgi ich cha lap trinh da ludng — Vi du

Tinh toan trén vector M6 hinh da ludng

for(k =0,k < n k++){ void fn(a,b)
alk] = b[k] * c[]; for(k = a; k < b; k + +){
} , alk] = b[k] * c[K];
B (TTT T I TITITTTTTITTITT] Vvoid main(){
c [TTTITTTIITTTITTrITTTT]  CreateThread(fn(0, n/4));
A CCT T T T TTTTITTT] Ereaiizfeajgngngv ;/2))3_
1 1 Cromis Themel Gul@n2, T
- > > )
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Lgi ich cha lap trinh da ludng — Vi du

Tinh toan trén vector M6 hinh da ludng

for(k =0,k < n k++){ void fn(a,b)
alk] = b[k] * c[]; for(k = a; k < b; k + +){
} X } alk] = b[k] * c[k];
B (TTT T I TITITTTTTITTITT] Vvoid main(){
c [TTTITTTIITTTITTrITTTT]  CreateThread(fn(0, n/4));
A CCT T T T TTTTITTT] Ereaiizfeajgngngv 2/2))3_
1 1 Cromis Themel Gul@n2, T

Tao 4 tién trinh-CreateProcess() thay cho 4 ludng-CreateThread() | =
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Cai dat ludng

Process Thread

g

Kernel
space Kernel

LY
/ | \
Run-time Thread Process
system table table

Cai dat trong khong gian ngudi dung

| B
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Cai dat ludng

Cai d3t trong khéng gian nhan

Proc‘is 76“ Process Thread
\ \\ /
User
space
[ 5
Kernel
space { / Kernel \ E\
/ I \
Run-time Thread Process %
system table table Kernel /E T
Cai dit trong khéng gian ngudi dung Process  Thread

table table :
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Ludng ngudi ding (User -Level Threads)

@ Quan ly cic Iuc“\Jng dugc thuc hién bdi chuong trinh Gng dung
o Nhan hé théng khéng biét gi vé su ton tai ludng
o Diéu phéi tién trinh nhu mét don vi duy nhit
o Gan cho mdi tién trinh mét trang thai duy nhat
@ S3n sang, chd dgi, thuc hién,..
@ Chuong trinh ing dung duac Ip trinh theo mé hinh da ludng
béi st dung thu vién lubng
o Thu vién hd tro tao, hay bd, truyén théng diép giita cac ludng,
diéu phéi, luu trit, khdi phuc trang thai (context) ludng ,..
e Uu diém
o Nhanh chéng trong tao va quan Iy ludng
@ Nhuac diém
o Khi mét Iuéng roi vao trang théi chg dgi, tAt ca cac Iuéng
trong cling tién trinh bj chd dgi theo =Khéng tadn dung dugc
vu diém cla md hinh I&p trinh da ludng
CuuDuongT%qp?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.1 Gidi thiéu

Ludng mitc hé théng (Kernel - Level threads)

Nhan duy tri théng tin vé tién trinh va cac ludng

Quan Iy ludng dugc thuc hién bdi nhan
o Khdng ton tai cdc ma quan ly ludng trong tng dung
o Diéu phoi ludng dugc thuc hién bdi nhan, dua trén cic ludng
Nhugc diém:
e Cham trong tao va quan Iy ludng
Uu diém:
o Mbt ludng chd doi vao ra, khdng anh hudng téi ludng khac
o Trong méi truong da VXL, nhan cé thé diéu phoi cic lubng
cho cdc VXL khac nhau
o Hé diéu hanh: Windows NT/2000/XP, Linux, 0S/2,..

CuuDuongT%@n?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)

2.2 Mé hinh da ludng

© Ludng (Thread)

@ M5 hinh da ludng

| B
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.2 Mé hinh da ludng

Gidi thiéu

Nhiéu hé théng h trg ca ludng mic ngudi dung va ludng mdc hé
thong = Nhiéu md hinh da ludng khac nhau

£ 4 I S
’W%‘AL‘ User ‘ ‘ ’ User | \ /r“mads I User
Library Space Space Library Space

Kernel Kernel Kernel
Space Space Space

®) E
(a) Pure uvser-level (b) Pure kernel-level () Combined

S User-level thread @ Kernel-level thread @ Process

®

| B
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.2 Mé hinh da ludng

M6 hinh nhiéu-mét

N

<— kernel thread

Anh xa nhiéu lubng mic ngudi diing
t6i mot ludng mic hé thong
Quan ly ludng dugc thuc hién trong
khéng gian ngudi dung

o Hiéu qud

o Cho phép tao nhiéu ludng tuy y

o Toan b tién trinh s& bi khéa néu

mot ludng bi khéa

Khéng thé chay song song trén cac
mdy nhiéu vi x& ly (Chi mét lubng cé
thé truy nhdp nhan tai mét thoi diém)
Diing trong hé diéu hanh khéng hd trg
ludng hé théng ﬂ
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.2 Mé hinh da ludng

M6 hinh m6t-mot

<«—  user thread

S
oYoYouu.

o Anh xa m&i ludng miic ngudi dung téi mét [uéng hé théng
o Cho phép thuc hién ludng khac khi mot ludng bi cha doi
e Cho phép chay song song da ludng trén méy nhiéu vi xt ly
@ Tao ludng miic ngudi ding doi hdi tao mét ludng miic hé
théng tuong dng

o Anh hudng t6i hiéu nang clha Gng dung
o Chi phi cao = Gi6i han s6 ludng dudc hé théng hd trg
e Dugc sir dung trong Window NT/2000/XP

CuuDuongT%Qj]?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.2 Mé hinh da ludng

M& hinh nhiéu-nhiéu

@ Nhiéu ludng miic ngudi dung 4nh xa
t6i mét s6 nhd ludng miic hé thong
o Sb luong ludng nhan c6 thé ducc xic
; ; dinh theo mdy hodc theo tng dung

;_ . o VD: Dugc chp nhiéu ludng nhan hon
trén hé théng nhiéu VXL
o C6 dugc uu diém clia 2 m6 hinh trén
o Cho phép tao nhiéu ludng mifc ing
dung theo yéu ciu
o Cac ludng nhan tuong g c6 thé
chay song song trén hé nhiéu VXL
o Mbt ludng bi khéa, nhan c6 thé cho

phép IucA\)ng khac thuc hién [%
o Vi du: UNIX A

CuuDuongThfan?oré%Bom https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)

2.3 Cai dit ludng véi Windows

© Ludng (Thread)

o Cai dit ludng véi Windows

| B
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.3 Cai dit ludng véi Windows

Mot s6 ham vdi ludng trong WIN32 API

@ HANDLE CreateThread(. . .);
o LPSECURITY ATTRIBUTESIpThreadAttributes,
=Trd t6i cAu tric an ninh: thé tra v& c6 thé dugc ké thira?
o DWORD dwStackSize,
=Kich thuéc ban dau clia stack cho ludng méi
o LPTHREAD START _ROUTINE IpStartAddress,
=Trd t6i ham dugc thuc hién bdi lubng mdi
o LPVOID IpParameter,
=Trd t6i cac bién dugc giti t6i ludng mdéi (tham sb cia ham)
o DWORD dwCreationFlags,
=Phuong phap tao ludng .
° CREA\TE_SUSPENDED : Lubng & trang thai tam ngling
@ 0: Ludng dugc thuc hién ngay lap tic
o LPDWORD IpThreadld

= Bién ghi nhan dinh danh ludng mdi
o Két qud trd vé: Thé cla ludng mdéi hodc gia tri NULL néu ﬂ
khéng tao dugc ludng méi
CuuDuongThg]?oré%Bom https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.3 Cai dit ludng véi Windows

Vi du

#include <windows.h>
#include <stdio.h>
void Routine(int *n){
printf ("My argument is %d\n", &n);
}
int main(){
int i, P[5]; DWORD Id;
HANDLE hHandles[5];
for (i=0;i < 5;i++) {
P[i] = i;
hHandles[i] = CreateThread(NULL,O,
(LPTHREAD_START_ROUTINE)Routine,&P[i],0,&Id);
printf ("Thread ’%d was created\n",Id);

}
for (i=0;i < 5;i++)

WaitForSingleObject (hHandles[i] , INFINITE) ;
return O;



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

Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.3 Cai dit ludng véi Windows

Java Threads

@ Duoc cai dit béi
e M3 rong 18p Thread (Thread class)
o Cai dit giao dién cé thé thuc thi dugc (Runnable interface)

e Dugc quén ly bdi mdy do Java (Java Virtual Machine)
o Cic trang thai c6 thé

o

sleep()
suspend()
110

blocked

e Tbn tai mdt phuong thic run(), sé dugc thuc hién trén JVM
o Ludng dugc thuc hién bdi goi phuong thiic start()
o Cung cip viing nhé va khdi tao ludng méi trong méy 3o Java
e Goi tdi phuong thic run()
CuuDuongThﬁ{]?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.3 Cai dit ludng véi Windows

Vi du

class Sum extends Thread{
int low, up, S;
public Sum(int a, int b){
low = a; up = b; S= 0;
System.out.println("This is Thread "+this.getId());
}
public void run(){
for(int i= low; i < up; i ++) S+= i;
System.out.println(this.getId()+ " : " + 3S);
}
}
public class Tester {
public static void main(Stringl[] args) {
Sum T1 = new Sum(1,100); Ti.start();

Sum T2 = new Sum(10,200); T2.start();
System.out.println("Main process terminated");
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)

2.4 VAn dé da lubng

© Ludng (Thread)

| B
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.4 VAn dé da lubng

Vi du

#include <windows.h>
#include <stdio.h>
int x =0, y =1;
void T1(){
while(1){ x

y + 1; printf("%4d", x); }

}
void T20){

while(1){ y = 2; y=y*2;}
}

int main(){
HANDLE hil, h2; DWORD Id;
hi=CreateThread (NULL,0, (LPTHREAD_START_ROUTINE)T1,NULL,0,&Id);
h2=CreateThread (NULL, O, (LPTHREAD_START_ROUTINE)T2,NULL,0,&Id);
WaitForSingleObject (hl,INFINITE);

WaitForSingleObject (h2, INFINITE) ; Eq
return O; A
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Chuong 2: Quan ly tién trinh

6ng (Thread)
2.4 VAn dé da lubng

2. Lu

é

K

t qua thuc hién
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.4 VAn dé da lubng

Giai thich

Shared inty = 1
Thread T; Thread T Thread A Thread B
vt 1 y <2
Y yey*2
Xx=7
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.4 VAn dé da lubng

Giai thich

Shared inty =1
Thread 71 Thread T,
y <2
X <—y+ 1 y ey *2
X=7

CuuDuongThﬂ]?orﬁ&om

Thread A

x —y+ 1

x=2
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Thread B
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.4 VAn dé da lubng

Giai thich

Shared inty = 1
Thread T; Thread T Thread A Thread B
X <y+1 y 2
y yy*2
x +y+ 1 fe,
L. y <y*2
x=3

D=
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.4 VAn dé da lubng

Giai thich

Shared inty = 1
Thread T; Thread T Thread A Thread B
X <y+1 y 2

Y yey*2

D=
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)
2.4 VAn dé da lubng

Giai thich

Shared inty =1
Thread Tl Thread T2 Thread A

y 2
x —y+ 1 y ey *2
X =7
K&t qud thuc hién céc X <y+ 1

ludng song song phu
thudc trat tu truy nhap
bién dung chung giita
chlng
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Chuong 2: Quan ly tién trinh
2. Ludng (Thread)

Bai tap

o Cai d3t bai todn Producer-Consumer su
dung khai niém lubng

o Viét chuong trinh trao déi théng bio giiia
2 mdy (chat)

CuuDuongT%ﬂq?orﬁ&om https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU

NGi dung chinh

© Diéu phéi CPU

| B
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU

3.1 C4c khai niém co ban

© Diéu phéi CPU

@ Cdac khai niém co ban

| B

CuuDuongT%aq?o%Som https://fb.com/tailieudientucntt


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

Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Gidi thiéu

o Hé théng c6 mét processor — Chi c6 mot tién trinh dugc
thuc hién tai mot thdi diém

| B
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Gidi thiéu

o Hé théng c6 mét processor — Chi c6 mot tién trinh dugc
thuc hién tai mét thai diém
@ Tién trinh dugc thuc hién (chiém dung VXL) cho téi khi phai
chd doi mét thao tic vao ra
o Hé don chuong trinh: CPU khéng dugc sir dung =Lang phi
o Hé da chuong trinh: cb gng sit dung CPU (dang ranh r&i)
cho céc tién trinh khac (dang chd doi)
o CAn nhiéu tién trinh sin sang trong bd nhé tai moét thoi diém
o Khi mét tién trinh phai chd, hé diéu hanh l4y lai processor d&

phan cho tién trinh khic
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Gidi thiéu

o Hé théng c6 mét processor — Chi c6 mot tién trinh dugc
thuc hién tai mét thai diém
@ Tién trinh dugc thuc hién (chiém dung VXL) cho téi khi phai
chd doi mét thao tic vao ra
o Hé don chuong trinh: CPU khéng dugc sir dung =Lang phi
o Hé da chuong trinh: cb gng sit dung CPU (dang ranh r&i)
cho céc tién trinh khac (dang chd doi)
o CAn nhiéu tién trinh sin sang trong bd nhé tai moét thoi diém
o Khi mét tién trinh phai chd, hé diéu hanh l4y lai processor d&
phan cho tién trinh khic
@ Diéu phbi processor quan trong véi hé diéu hanh da nhiém
o Luan chuyén CPU giita c4c tién trinh — khai thac hé théng
hiéu qua hon

D=
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Gidi thiéu

o Hé théng c6 mét processor — Chi c6 mot tién trinh dugc
thuc hién tai mét thai diém
@ Tién trinh dugc thuc hién (chiém dung VXL) cho téi khi phai
chd doi mét thao tic vao ra
o Hé don chuong trinh: CPU khéng dugc sir dung =Lang phi
o Hé da chuong trinh: cb gng sit dung CPU (dang ranh r&i)
cho céc tién trinh khac (dang chd doi)
o CAn nhiéu tién trinh sin sang trong bd nhé tai moét thoi diém
o Khi mét tién trinh phai chd, hé diéu hanh l4y lai processor d&
phan cho tién trinh khic
@ Diéu phbi processor quan trong véi hé diéu hanh da nhiém
o Luan chuyén CPU giita c4c tién trinh — khai thac hé théng
hiéu qua hon

D=

@ Diéu phdi processor 1a nén tang trong thiét ké hé diéu hanh
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Chu ky thuc hién CPU - 1/0

@ Tién trinh I3 chudi luan phién giita chu

ky tinh todn va chd dgi vao/ra
o B3t dau bdi chu ky tinh todn :‘::;'s‘(’o“:
o Tiép theo chu ky doi vao/ra read fron il S
e Tinh todn— dgi vao/ra — tinh todn
— dgi vao/ra — ... obus
o Két thic: Tinh todn (yéu ciu hé
A A, - M store increment
thong két thic thuc hién) e CPU b
\\rm tofile
load store
add store
read from file CPU burst

CuuDuongTngp?orﬁ&om https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Chu ky thuc hién CPU - 1/0

@ Tién trinh I3 chudi luan phién giita chu
ky tinh todn va chd dgi vao/ra
o B3t diu bdi chu ky tinh toan
o Tiép theo chu ky dgi vao/ra
e Tinh todn— doi vao/ra — tinh todn
— doi vao/ra —
o K&t thic: Tinh toan (yéu cau hé
thbng két thiic thuc hién)
o Phan biét cic kiéu tién trinh
o Dua trén su phan b thdi gian cho
cac chu ky CPU & vao/ra
o Tién trinh tinh toén (CPU-bound
prgcess) cé vai chu ky CPU dai
e Tién trinh vao ra (//0-bound
process) c6 nhiéu chu ky CPU ngén
o Dé chon gidi thuit didu phéi thich hgp
CuuDuongT%qp?orﬁ&om
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load store
add store
read from file

m

store increment
index

write to file I
m } o

J CPU burst

1/ burst

CPU burst

load store
add store

read from file CPU burst

wait for /O 1O burst
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Bb diéu phbi CPU

o Lua chon mét trong sb cac tién trinh dang sin sang trong bd
nhé va cung cAp CPU cho né
o Céc tién trinh phai sip hang trong hang doi
o Hang dgi FIFO, Hang dgi uvu tién, DSLK don gian ...

| B
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Bb diéu phbi CPU

o Lua chon mét trong sb cac tién trinh dang sin sang trong bd
nhé va cung cAp CPU cho né
o Céc tién trinh phai sip hang trong hang doi
o Hang dgi FIFO, Hang dgi uvu tién, DSLK don gian ...
o Quyét dinh diéu phdi CPU xay ra khi tién trinh
(1] Chuyén tlr trang théi thuc hién sang trang thai chs dgi (y/c
vao/ra)
Q Chuyén tlr trang thai thuc hién sang trang thai sin sang (hét
thoi gian st dung CPU — ngit thoi gian)
(3] Chuyén tir trang thai chd dgi sang trang thai s3n sang (hoan
thanh vao/ra)
Q Tién trinh két thiic

D=
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Bb diéu phbi CPU

o Lua chon mét trong sb cac tién trinh dang sin sang trong bd
nhé va cung cAp CPU cho né
o Céc tién trinh phai sip hang trong hang doi
o Hang dgi FIFO, Hang dgi uvu tién, DSLK don gian ...
o Quyét dinh diéu phdi CPU xay ra khi tién trinh
(1] Chuyén tlr trang théi thuc hién sang trang thai chs dgi (y/c
vao/ra)
Q Chuyén tlr trang thai thuc hién sang trang thai sin sang (hét
thoi gian st dung CPU — ngit thoi gian)
(3] Chuyén tir trang thai chd dgi sang trang thai s3n sang (hoan
thanh vao/ra)
Q Tién trinh két thiic

@ Ghi chi
e Trudng hop 1&4
=Diéu phéi khong trung dung (non-preemptive)
e Trudng hgp khac

=-Diéu phoi trung dung (preemptive)
CuuDuongT%@n?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Diéu phbéi trung dung va khéng trung dung

o Diéu phbi khéng trung dung
o Tién trinh chiém CPU cho téi khi gidi phéng béi
o Két thic nhiém vu
@ Chuyén sang trang théi chs dgi
o Khéng doi héi phan cimg dic biét (déng hd)
o Vi du: DOS, Win 3.1, Macintosh

D=
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.1 C4c khai niém co ban

Diéu phbéi trung dung va khéng trung dung

e Diéu phéi khéng trung dung
o Tién trinh chiém CPU cho téi khi gidi phéng béi
o K&t thic nhigm vu
o Chuyén sang trang thai chs doi
o Khéng doi héi phan cimg dic biét (déng hd)
o Vi du: DOS, Win 3.1, Macintosh
o Diéu phbi trung dung
o Tién trinh chi dugc phép thuc hién trong khodng thdi gian
o K&t thiic khodng thdi gian duoc dinh nghia truéc, ngt thsi
gian xut hién, bd diéu van (dispatcher) dugc kich hoat dé
quyét dinh héi phuc lai tién trinh hay lua chon tién trinh khac
e Bdo vé CPU khai cic tién trinh "dsi-CPU"
o VAn dé dir lieu dung chung
o Tién trinh 1 dang c3p nhat DL thi bi m4t CPU
o Tién trinh 2, dugc giao CPU va doc DL dang cap nhat
o Vi du: Hé diéu hanh da nhiém WinNT, UNIX

CuuDuongT%zgn?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU

3.2 Tiéu chuan diu phéi

© Diéu phéi CPU

@ Tiéu chuin diéu phoi

| B
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.2 Tiéu chuan diu phéi

Tiéu chuan diéu phoi |

o Sir dung CPU (Lén nhit)
o Muc dich ctia didu dé 13 13m CPU hoat déng nhidu nhAt c6 thé
o Db st dung CPU thay doéi tir 40% (hé thong tai nhe) dén 90%
(hé thong tai ning).
o Thong luwgng (throughput) (Ldn nhét)
o Sb lugng tién trinh hoan thanh trong mét don vij thdi gian
o Cic tién trinh dai: 1 tién trinh/gid
o Céc tién trinh ngdn: 10 tién trinh/gidy
o Thdi gian hoan thanh (Nhé nhit)
o Khoang thdi gian tir thai diém giii dén hé théng téi khi qua
trinh hoan thanh
o Thai gian chd dgi dé€ dua tién trinh vio bd nhé
o Thdi gian chd doi trong hang doi sin sang
o Thai gian chd doi trong hang doi thiét bj
@ Thai gian thuc hién thuc té

D=
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.2 Tiéu chuan didu phéi

Tiéu chuan diéu phai Il

o Thai gian chd dgi (Nh nhit)

o Téng thdi gian chd trong hang doi sin sang (Gidi thuat diéu
dé CPU khéng dnh hudng tdi cdc tién trinh dang thuc hién hay
dang doi thiét bj vao ra)

o Thai gian dap iing (NhS nhit)
o Tur lic gl cdu héi cho téi khi ciu tra Ioi diu tién dugc tao ra
o Tién trinh c6 thé tao két qua ra tiing phan
o Tién trinh v3n tiép tuc tinh toin két qui méi trong khi két
qua cii dugc gii téi ngudi dung

o Gia thiét: C4c tién trinh chi c6 mdt chu ky tinh todn (ms)

@ Do dac: Thai gian chd dgi trung binh

D=
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Quan ly tién trinh
3. Diéu phéi CPU

3.3 Céc thuat todn diéu phéi CPU

© Diéu phéi CPU

o Cic thuat toan diéu phi CPU

| B
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.3 Céc thuat todn didu phéi CPU

Dén trudc phuc vu trudc (FCFS: First Come, First Served)

o Nguyén tic:
o Tién trinh dugc quyén st dung CPU theo trinh tu xult hién
o Tién trinh s6 hitu CPU t&i khi két thiic ho3c chd dgi vao ra

e Vidu
Tién trinh  Thai gian
Py 24
P, 3
Ps 3
P1 PZ P3
0 24 27 30

e Dic diém
e Don gian, d& thuc hién
o Tién trinh ngin phai chd doi nhu tién trinh dai
o N&u P; thuc hién sau cung ?
CuuDuonngaqn?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.3 Céc thuat todn didu phéi CPU

Céng viéc ngan trudc (SJF: Shortest Job First)

e Nguyén tic
o M&i tién trinh luu trit thai gian cta chu ky st dung CPU tiép
theo
o Tién trinh c6 thdi gian sit dung CPU ngdn nhit s& s& hitu CPU
o Hai phuong phap
o Khéng trung dung CPU
o Cé trung dung CPU (SRTF: Shortest Remaining Time First)

e Vidu
Tién tinh  Thai gian  Thai diém dén
Py 8 0.0
P, 4 1.0
Ps 9 2.0
P, 5 3.0

e Dic diém
o SJF (SRTF) la téi wu: Thai gian chd doi trung binh nhd nhit [%
o Khong thé bi&t chinh x4c thsi gian cha chu ky st dung CPU

@ Du bdo dua trén nhiing gid tri trudc dé
CuuDuongTBaq?oré%Bom https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.3 Céc thuat todn didu phéi CPU

Diéu phbi c6 uu tién (Priority Scheduling)

e Nguyén tic
M3i tién trinh gin véi mét s hidu uu tién (sb nguyén)
o CPU sé& duoc phan phbi cho tién trinh c6 dé wu tién cao nhit
o SJF: db uu tién gin lién véi thai gian thuc hién
o Hai phuong phap
@ Khong trung dung CPU
o Cé trung dung CPU

e Vidu
Tién trinh  Thai gian D& uu tién
P, 10 3
P, 1 1
Ps 2 4
P, 1 5
Ps 5 2

o VAn d& "Nan d6i": Tién trinh c6 dé uu tién thip phai chd doi
lau (thdm chi khéng dugc thuc hién)
CuuDuongTB@q(}’orﬁ%ﬂiréi pha,p téng dfﬁ&lﬁi@orﬁ”lgh&!}mu&ﬁ theO t/glan trong hé théng
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU

3.3 Céc thuat todn didu phéi CPU

Vong tron (RR: Round Robin Scheduling)

@ Nguyén tic
o M3i tién trinh dugc cAp mét luong ti thdi gian 7 d& thuc hién
o Khi hét thsi gian, tién trinh bi trung dung processor va dugc
dua vao cubi hang doi sin sang
o N&u c6 n tién trinh, thai gian chd doi nhiéu nhit (n — 1)

e Vidu
Tién trinh  Thai gian
Py 24
P 3
Ps 3

Lugng tr thai gian 7 = 4 = T, = 5.66
@ VAn d&: Lua chon lugng tlr thoi gian 7
o 7 lén: FCFS
e 7 nhd: Hay phdi ludn chuyén CPU
e Thong thudng 7 = 10-100ms

CuuDuongTBq]?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.3 Céc thuat todn didu phéi CPU

Diéu phbi hang dgi da mirc (Multilevel Queue Scheduling)

e Hang doi s§n sang dugc phan chia thanh nhiéu hang dgi nhé
@ Tién trinh dugc 4n dinh cb dinh cho mét hang dai
o Dua vio tinh ch4t nhu dé vu tién, kiéu tién trinh..
e M3i hang doi st dung thut toan diéu dé riéng
o Can diéu phbi giita cac hang doi
o Didu phéi c6 trung dung, do uu tién cb dinh
o Tién trinh hang dgi dé uu tién thip chi duoc thuc hién khi cac
hang doi c6 d6 uu tién cao rbng
o Tién trinh d6 uu tién miic cao, trung dung tién trinh d6 uu
tién mdc thip
o (6 thé gap tinh trang
e Phén chia thdi gian gilta cidc hang dai
o Hang doi cho foreground process, chiém 80% thai gian CPU
cho RR
o Hang dgi cho background process, chiém 20% thdi gian CPU Q

cho FCFS
CuuDuongTBgn?orﬁ&om https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.3 Céc thuat todn didu phéi CPU

Diéu phbi hang doi da mitc — Vi du

|highest priority

system processes

interactive processes

interactive editing processes

batch processes

student processes

[1]]
N

lowest priority

D=,
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.3 Céc thuat todn didu phéi CPU

Hang doi hoi tiép da mic (Multilevel Feeedback Queue)

@ Cho phép cac tién trinh dudc dich chuyén giifa cac hang doi
@ Phan chia tién trinh theo d3c diém st dung VXL
o Néu diing qué nhiéu thai gian clia VXL — Chuyén xubng hang
doi c6 d6 uu tién thép
o Tién trinh vdo ra nhiéu — hang dgi c6 d6 uu tién cao
o Tién trinh doi qua lau tai hang doi c6 db uu tién thip —
Chuyén 1&n hang doi dé uu tién cao
@ Ngin ngua tinh trang "déi CPU"
@ Dugc dinh nghia bdi cic tham sb
o S& hang doi
o Thuat toan didu d6 cho mbi hang doi
o Diéu kién dé tién trinh dugc chuyén Ién/xuéng hang dgi c6 dé

uu tién cao/th4p hon
e Phuong phap xic dinh mot hang dgi khi tién trinh can phuc vu
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Quan ly tién trinh
3. Diéu phéi CPU
3.3 Céc thuat todn didu phéi CPU

Hang doi hoi tiép da mic — Vi du

N0 -
> quantum = 8 ’—
> quantum = 16

FCFS

Y

| B
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU

3.4 Diéu phéi da xt ly

© Diéu phéi CPU

o Diéu phbi da xur ly
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU
3.4 Diéu phéi da xt ly

Van dé

e Diéu phdi phtic tap hon so véi trudng hop c6 mét VXL
o VAn dé chia sé tai
o M&i VXL c6 mét hang doi sin sang riéng
o Tén tai VXL ranh r8i véi hang dgi rdng trong khi VXL khac
phai tinh todn nhidu
o Hang doi s&n sang dung chung
o Vin dé dung chung cAu trac dit liéu (hang doi) :
—Mbt tién trinh dugc lua chon béi 2 processors hoic
—»Mbt tién trinh bi tht lac trén hang doi
e Da xr ly khéng dbi xting
o Chi cé mét processor truy nhap hang doi hiy bd vin dé ding

chung co s dir liéu

D=

o Cé thé tic nghén tai mét processor
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU

Bai tap

o Viét chuong trinh mé phéng hang doi hoi
tiép da muc

D=
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Chuong 2: Quan ly tién trinh
3. Diéu phéi CPU

Két luan
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

@ Tai nguyén gang va diéu db tién trinh
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

@ Tai nguyén ging va diéu dd tién trinh

@ Khai niém tai nguyén ging
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Vi du: Ludng song song

#include <windows.h>
#include <stdio.h>
int x =0, y = 1;
void T1O{
while(1){ x

y + 1; printf("%4d", x); }

¥
void T2(){

while(1){ y = 2; y=y*2;}
}

int main(){

HANDLE h1, h2; DWORD ThreadId;

hl = CreateThread(NULL,0,T1, NULL,O,&ThreadId);
h2 = CreateThread (NULL,0,T2, NULL,0,&ThreadId);
WaitForSingleObject (hl,INFINITE) ;
WaitForSingleObject (h2,INFINITE) ;

return O;
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Chuong 2: Quan ly tién trinh

trinh

0 tién

d
yén gang

t qua thuc hién

én gang va di

4. Tai nguyi

4.1 Khéi niém tai ngu
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Ludng song song

Shared inty =1
Thread T; Thread T Thread A Thread B
vt 1 y 2
y yy*2
X =7
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Ludng song song

Shared inty =1

Thread 71 Thread

X <y+ 1 y 2

T2 Thread A

X <—y+ 1

X =1

y<y*2
?
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Ludng song song

Shared inty =1

Thread 71 Thread

X <y+ 1 y 2

T2 Thread A

X =1

y<y*2
?
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Ludng song song

Shared inty =1
Thread 71 Thread T Thread A
X <y+ 1 y 2
y+<y*2
X=7

CuuDuongTri%rbC?n%EBm

X —y+ 1

x=b

https://fb.com/tailieudientucntt

Thread B



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

Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Ludng song song

Shared inty =1
Thread 71 Thread T Thread A

y <2
X <y+ 1 Yy *2
X =7
K&t qud thuc hién céac x <y+ 1

ludng song song phu
thudc trat tu truy nhap
bién dung chung giita
ching
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Producer-Consumer

Producer Consumer

while(1){ while(1){
/*produce an item */ while(Counter == 0);
while (Counter==BUFFER_SIZE) ; nextConsumed = Buffer [0UT];
Buffer [IN] = nextProduced; 0UT=(0UT+1) %,BUFFER_SIZE;
IN = (IN+1)%BUFFER_SIZE; Counter—-;
Counter++; /*consume the item*/
} +

7 ?
@ Producer san xuat mot san pham

o Consumer ti€éu thu mot san pham

=56 san pham con trong Buffer khéng thay déi
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Producer-Consumer

Load R1, Counter
Inc R1
Store Counter, R1

Load R2, Counter
Dec R2
Store Counter, R2

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Producer-Consumer

Comtert+

Load R1, Counter
Inc R1
Store Counter, R1

Load R2, Counter

Dec R2 -
Store Counter, R2 = =

@

CuuDuonngﬁnlC?n%EBm https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Producer-Consumer

Load R1, Counter
Inc R1
Store Counter, R1

Load R2, Counter
Dec R2
Store Counter, R2

CuuDuonngﬁnlC?n%EBm
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Producer-Consumer

Load R1, Counter
Inc R1
Store Counter, R1

Load R2, Counter
Dec R2
Store Counter, R2

CuuDuonngﬁnlC?n%EBm
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Producer-Consumer

Comtert+

Load R1, Counter

Inc R1 Load R1,Counter «—
Store Counter, R1 t— Load R2,Counter

Inc R1 ¢

Load R2, Counter

Dec R2
Store Counter, R2 = =

@
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Producer-Consumer

Comtert+

Load R1, Counter

Inc R1 Load R1,Counter «—
Store Counter, R1 t— Load R2,Counter
Inc R1 ¢
> Dec R2

Load R2, Counter

Dec R2
Store Counter, R2 = =

@
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Producer-Consumer

Comtert+

Load R1, Counter

Inc R1 Load R1,Counter «—
Store Counter, R1 t— Load R2,Counter
Inc R1 ¢
> Dec R2

Store Counter, R1 «—

Load R2, Counter

Dec R2
Store Counter, R2 = =

@
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Producer-Consumer

Comtert+

Load R1, Counter

Inc R1 Load R1,Counter «—
Store Counter, R1 t— Load R2,Counter
Inc R1 ¢
> Dec R2

Store Counter, R1 «—
+— Store Counter, R2

Load R2, Counter

Dec R2 R, =6 _
Store Counter, R2
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Dinh nghia

Tai nguyén

Tht c3 nhitng gi can thiét cho thuc hién tién trinh

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Dinh nghia

Tai nguyén

Tht c3 nhitng gi can thiét cho thuc hién tién trinh

Tai nguyén gang

@ Tai nguyén han ché vé kha ning st dung chung
o Can dong thai cho nhiéu tién trinh

Tai nguyén gang cé thé 13 thiét bj vat ly hay dir liéu dung chung

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Dinh nghia

Tai nguyén

Tht c3 nhitng gi can thiét cho thuc hién tién trinh

Tai nguyén gang

@ Tai nguyén han ché vé kha ning st dung chung

o Can dong thai cho nhiéu tién trinh

Tai nguyén gang cé thé 13 thiét bj vat ly hay dir liéu dung chung

Van dé

Dung chung t3i nguyén ging c6 thé din dén khéng dam bao tinh
toan ven dir liéu

= Doi hdi co ché dong bd hda céc tién trinh

A
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Diéu kién canh tranh (Race condition)

e Tinh trang trong dé két qua cla viéc nhiéu tién trinh
cung truy nhap téi dit liéu phan chia phu thudc vao trat
tu cta cac truy nhap

e Lam cho chuong trinh khéng xac dinh

e Ngan ngua diéu kién canh tranh dugc thuc hién bai déng
bd héa (synchronize) cac tién trinh thuc hién dong thoi
o Chi mét tién trinh truy nhap téi dit liéu phan chia tai
mét thdi diém
o Bién counter trong v/dé Producer-Consumer
o Doan Iénh truy nhap téi dir liéu phan chia trong cac
tién trinh phai thuc hién theo thit ty xac dinh
o VD Lénh x<y+1 trong Thread Ty chi thuc hién khi

ca 2 lénh cta Thread T, d3 thuc hién xong
CuuDuongTrﬁréC?n%%m https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Doan gang (Critical section)

o Doan ging (chd hep) 1a doan chuong trinh sif
dung tai nguyén gang

e Doan chuong trinh thuc hién truy nhap va thao tac
trén dir liéu dung chung
o Khi c6 nhiéu tién trinh str dung tai nguyén ging
thi phai dieu do

o Muc dich: ddm bdo khdng cé quid mot tién trinh n3m

trong doan gang
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Yéu ciu cia chuong trinh diéu d6

o Loai trit I3n nhau (Mutual Exclusion) M&i thai diém, tai
nguyén gang khong phai phuc vu mét sé lugng tién trinh
vugt qué kha ndng cla né

o Mbt tién trinh dang thuc hién trong doan ging (st dung
tai nguyén gang) = Khéng mot tién trinh ndo khéc dugc
quyén vao doan ging

o Tién trién (Progress) Tai nguyén gang con kha ndng
phuc vu va tbn tai tién trinh mudn vao doan gang, thi
tién trinh d6 phai duoc st dung tai nguyén ging

o Chd ddi hitu han (Bounded Waiting) Néu tai nguyén
ging hét kha ning phuc vu va van ton tai tién trinh mudn
vao doan ging, thi tién trinh d6 phai duoc xép hang chd ﬁ

doi va su cho doi 1a hitu han
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.1 Khéi niém tai nguyén ging

Quy udc

o C6 2 tién trinh P1&P, thuc hién dbng thai
@ C4c tién trinh dung chung mét tai nguyén ging
e M&i tién trinh dit doan gang & dau, tiép theo I3 phﬁn con lai

o Tién trinh phai xin phép trudc khi vao doan ging {phan vao}
o Tién trinh khi thodt khéi doan ging thuc hién {phan ra}

o Chu trdc téng quat cha mét tién trinh

do{
{Doan ging clia tién trinh}
{Phan con lai clia tién trinh}

Ywhile(1);

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.1 Khéi niém tai nguyén ging

Phan loai cac phuong phap

» Céac cong cu cap thip
o Phuong phéap khéa trong
o Phuong phép kiém tra va xac lap
o Ky thuat den bao

o Céc cdng cu cap cao

o Monitor

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.2 Phuong phap khéa trong

@ Tai nguyén ging va diéu dd tién trinh

@ Phuong phéap khéa trong

| B

CuuDuongTrﬁrhCW%&Bm https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.2 Phuong phap khéa trong

Nguyén tic

Ving nhé
phéan chia

Tai nguyén
gang

@ M@i t/trinh dling mdt byte trong viing nhé chung lam khéa
o Tién trinh vao doan ging, déng khoa (byte khéa: true)
o Tién trinh thoat khdi doan ging, mé khéa (byte khéa: false)

@ Tién trinh mudn vao doan gang: kiém tra khéa cda tién trinh

con lai
e Dang khéa = Dai
e Dang mé = Dugc quyén vao doan ging
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.2 Phuong phap khéa trong

Thuit toan diéu do6

@ Share var C;,C, Boolean // Cic bién diing chung 1am khéa

e Khéi tao Ci = G, = false // Tai nguyén gang dang tu do

Process P;

do{

while( G, == true);
C1 + true;

{Doan ging cda tién trinh Py}

{Phén con lai cla tién trinh Py}
twhile(1);

Process P,

do{
while(C; == true);
G« true;

{Doan ging cda tién trinh P,}

{Phé\n con lai clia tién trinh Py}
twhile(1);

CuuDuongTrﬁbCW%%m
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.2 Phuong phap khéa trong

Thuit toan diéu do6

@ Share var C;,C, Boolean // Cic bién ding chung lam khéa

o Khéi tao Ci = G, = false // Tai nguyén ging dang tu do

Process P;

do{

C1 + true;
while( G == true);

{Doan ging ciia tién trinh Py}

{Phan con lai clia tién trinh P;}
twhile(1);

do{

G <+ true;
while(C; == true);

{Doan ging clia tién trinh Py}

{Phan con lai clia tién trinh Py}
Twhile(1);

CuuDuongTrﬁbCW%%m
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.2 Phuong phap khéa trong

Nhan xét

o Diéu d6 chua hgp ly
o Hai t/trinh yéu ciu tai nguyén tai mot thoi diém
o VAn dé loai trir 13n nhau (trudng hop 1)

o Van d& tién trién (truong hop 2)

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.2 Phuong phap khéa trong

Nhan xét

o Diéu dé chua hop ly
o Hai t/trinh yéu ciu tai nguyén tai mot thoi diém
o VAn dé loai trir 13n nhau (trudng hop 1)
o Van d& tién trién (truong hop 2)
o Nguyén nhan: Do tach roi giita
o Kiém tra quyén vao doan ging

o X4c lap quyén sir dung tai nguyén ging

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.2 Phuong phap khéa trong

Thuat toan Dekker

St dung bién turn dé chi ra tién trinh dudc quyén uu tién

Process P; Process P,
do{ do{
Cy < true; Gy « true;
while(G==true){ while( G ==true){
if(turn == 2){ if(turn == 1){

C; «+ false; G + false;
while(turn ==2); while(turn ==1);
Cy < true; Gy « true;

} }

}

{Doan ging cia tién trinh P;}

}

{Doan ging cia tién trinh P,}

turn = 2; turn = 1;
C1 « false; G, « false;
{Phﬁn con lai cha tién trinh Pi} {Phﬁn con lai clia tién trinh P

}while(1); twhile(1);

CuuDUuOi
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.2 Phuong phap khéa trong

Nhan xét

e Diéu db hop ly cho moi trudng hop

@ Khong doi héi su hd trg dic biét cla phan ciing nén ¢6 thé
thuc hién bing ngbn ngit bat ky

7
A 4N

@ Qua phiic tap khi s tién trinh va sb tai nguyén ting lén

@ Phai chg doi tich cuc (busy waiting) trudc khi vao doan ging
o Khi chd dgi v3n phai thuc hién kiém tra quyén vio doan ging

o Lang phi thoi gian cla processor

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.2 Phuong phap khéa trong

Nhan xét

e Diéu db hop ly cho moi trudng hop

@ Khong doi héi su hd trg dic biét cla phan ciing nén ¢6 thé
thuc hién bing ngbn ngit bat ky

7
A 4N

@ Qua phiic tap khi s tién trinh va sb tai nguyén ting lén

@ Phai chg doi tich cuc (busy waiting) trudc khi vao doan ging
o Khi chd dgi v3n phai thuc hién kiém tra quyén vio doan ging

o Lang phi thoi gian cla processor

Ghi chi: Thuit todn ¢é thé thuc hién sai trong mét sb trudng hgop
@ CPU cho phép thuc hién cic lénh khong ding trat tu
@ Chuong trinh dich thyc hién tbi wu héa khi sinh m3

&

o Cac m3 bat bién bén trong vong Ip dugc dua ra ngoai
CuuDuongT rﬁéC?n%gﬂm https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.3 Phuong phap kiém tra va x4c 1ap (Test anh Set)

@ Tai nguyén ging va diéu dd tién trinh

@ Phuong phap kiém tra v3 xic lap

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.3 Phuong phap kiém tra va xac 1ap (Test anh Set)

Nguyén tic

@ Sir dung su hd trg tir phan ciing
@ Phan ciling cung cAp céc cu Iénh xi ly khéng tich rsi
o Kiém tra va thay d8i ndi dung cta mét word
boolean TestAndSet(VAR boolean target) {
boolean rv = target;
target = true,
return rv;

}

o Hoén ddi ndi dung cta 2 word khac nhau
void Swap(VAR boolean , VAR boolean b) {

boolean temp = ga;

a=b;

b = temp;
}

e XU ly khdng tach rai (atomically)
o Khbi lénh khéng thé bi ngit trong khi dang thuc hién

CuDuongThiCongsame  Dige goi dOMBPYHPédidiisecthirc hidn theo thit tu bat ky
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.3 Phuong phap kiém tra va xac 1ap (Test anh Set)

Thuat toan véi Iénh TestAndSet

@ Bién phan chia Boolean: Lock: trang thai cta tai nguyén:
o Bi khda (Lock=true)
o Tu do (Lock=false)

@ Khdi tao: Lock = false = Tai nguyén tu do

@ Thuit toan cho tién trinh P;

do{
’ while(TestAndSet(Lock)); ‘

{Doan ging clia tién trinh}
{Phan con lai clia tién trinh}
twhile(1);

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.3 Phuong phap kiém tra va xac 1ap (Test anh Set)

Thuat toan véi Iénh Swap

@ Bién phan chia Lock cho biét trang théi tai nguyén
@ Bién dia phuong cho mdi tién trinh: Key: Boolean
o Khdi tao: Lock = false = Tai nguyén tu do

o Thuat toan cho tién trinh P;

do{

key = true;
while(key == true)
swap(Lock, Key);

{Doan ging cta tién trinh}
{Phan con lai clia tién trinh}
twhile(1);

CuuDuongTrﬁ]F?n%%m https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.3 Phuong phap kiém tra va xac 1ap (Test anh Set)

Nhan xét

e Don gian, khéng phiic tap khi sb tién trinh va sb doan ging
tang Ién
o C4c tién trinh phai chd doi tich cuc truée khi vao doan ging
o Ludn kiém tra xem tai nguyén ging d3 dudc gidi phéng chua
= S& dung Processor khéng hiéu qua
@ Khéng dam bao yéu ciu chd doi hitu han
o Tién trinh ducc vao doan ging tiép theo, s& phu thudc thdi
diém giai phéng tai nguyén cha tién trinh dang chiém gitt
= Can khic phuc
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.3 Phuong phap kiém tra va xac 1ap (Test anh Set)

Thuit toan cho nhiéu tién trinh

o Nguyén téc: Tién trinh khi ra khdi doan ging sé tim tién
trinh dang doi dé trao tdi nguyén cho né

@ Duing bién toan cuc Waiting[n] luu trang thai m&i tién trinh

@ So db cho tién trinh P;

do{

Wiaiting[i] = true;

While(Waiting[i] && TestAndSet(Lock)) ;

Waiting]i] = False;

{Doan ging cta tién trinh}

i=(i+1) % N;

while ( (j 1=i) && (! Waiting[j])) j = (j+1) % N;

if (j ==1i) Lock = false;

else Waiting[j] = false;

{Phan con lai chia tién trinh}
Twhile(1); A
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.4 Ky thuat dén bdo

@ Tai nguyén ging va diéu dd tién trinh

o Ky thuit den bdo

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Dén bao (Semaphore)

@ L3 mét bién nguyén S, khdi tao bing khd ning phuc vu cia
tai nguyén né diéu do
° Sé tai nguyén cé thé phuc vu tai mét thoi diém (VD 3 mdy in)
o S don vi tai nguyén c6 sin (VD 10 ché trbng trong buffer)
o Chi c6 thé thay ddi gia tri bdi 2 thao tic co ban P va V
e Thao tac P(S) (wait(S))
wait(S) {
while(S < 0) no-op;
S——;
¥
e Thao tic V(S) (signal(S))
signal(S) {
S++;

¥
o Cic thao tic P(S) va V(S) xtr ly khéng tach rai
@ Dén bdo la cong cu diéu d6 tbng quat
CuuDuonngiaﬂC?n%EBm https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

S« dung dén bao |

o Diéu db nhiéu tién trinh qua doan ging
o St dung bién phan chia mutex kiu Semaphore
o Khdi tao mutex bang 1
o Thuat toan cho tién trinh P;

do{
wait(mutex);

{Doan ging cla tién trinh}

signal(mutex)

{Phan con lai cla tién trinh}
twhile(1);

CuuDuongTq%rbC?n%EBm https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

S« dung dén bao I

@ Diéu db thi tu thuc hién bén trong cac tién trinh
o Hai tién trinh Py va P, thuc hién dong thsi
o P; Chl\j’a lénh S;, P> chita lénh S, .
@ Yéu ciu S, dugc thuc hién chi khi S; thuc hién xong
o Sir dung dén bdo synch dugc khdi tao gia tri 0
e Doan ma cho P; va P,

Py P,
Phan dau Phan dau
5 wait(synch)

Signal(synch) S,
Phan cubi Phan cubi
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Huay bé cha dgi tich cuc

@ S0 dung 2 thao tac don gian
block() Ngiing tam thdi tién trinh dang thuc hién
wakeup(P) Thuc hién tiép t/trinh P dirng bdi 1énh block()
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Huay bé cha dgi tich cuc

@ S0 dung 2 thao tac don gian
block() Ngiing tam thdi tién trinh dang thuc hién
wakeup(P) Thuc hién tiép t/trinh P dirng bdi 1énh block()
o Khi tién trinh goi P(S) va dén bdo S khéng duong
o Tién trinh phai dimg béi goi téi cau 1énh block()
o Lénh block() dit tién trinh vao hang doi gén véi dén bdo S
o Hé théng I3y lai CPU giao cho tién trinh khac (diéu phbi CPU)
o Tién trinh chuyen sang trang thai chd doi (waiting)
o Tién trinh n3m trong hang doi dén khi tién trinh khac thuc
hién thao téc V(S) trén clung dén bdo S

D=

CuuDuonngia&C?n%EBm https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Huay bé cha dgi tich cuc

@ S0 dung 2 thao tac don gian
block() Ngiing tam thdi tién trinh dang thuc hién
wakeup(P) Thuc hién tiép t/trinh P dirng bdi 1énh block()
o Khi tién trinh goi P(S) va dén bdo S khéng duong
o Tién trinh phai dimg béi goi téi cau 1énh block()
o Lénh block() dit tién trinh vao hang doi gén véi dén bdo S
o Hé théng I3y lai CPU giao cho tién trinh khac (diéu phbi CPU)
o Tién trinh chuyen sang trang thai chd doi (waiting)
o Tién trinh n3m trong hang doi dén khi tién trinh khac thuc
hién thao téc V(S) trén clung dén bdo S
o Tién trinh dua ra 13i goi V(S)
o L&y mét tién trinh trong hang doi ra (néu c6)
° Chuyén tién trinh |4y ra tir trang thai chd doi sang trang thai
sdn sang va dit 1&n hang dgi sdn sang bdi goi t&i wakeup(P)
o Tién trinh mdi sdn sang c6 thé trung dung CPU tir tién trinh
dang thuc hién néu thuit toan diéu phoi CPU cho phép
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Cai dit den béo

Semaphore S

typedef struct{

int value;

struct process * Ptr;
}Semaphore;

wait(S)/P(S) signal(S)/V(S)

void wait(Semaphore S) {
S.value——;
if(S.value < 0) {
Thém tién trinh vao S.Ptr
block();

}

}

CuuDuongTrﬁrgC?n%%m https://fb.com/tailieudientucntt

void signal(Semaphore S) {
S.value++;
if(S.value < 0) {
L3y ra tién trinh P tir S.Ptr
wakeup(P);

}
}
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vi du diéu do

running
running
running

Semaphore S

NULL
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vi du diéu do

running

P1 —P(S)

running

running

Semaphore S

NULL
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vi du diéu do

running

P1 —P(S)

block

Py —P(S)

running

Semaphore S

CuuDuongTq%[bC?n%EBm ps://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.4 Ky thuat dén bdo

Vi du diéu do

running

P1 —P(S)

block

Py —P(S)

block

P3 —P(S)
Semaphore S

S.Pt PCB PCB
CuuDuonngiaj%C? \—r%rps:/lfb.cowﬂaﬁfmdfaiulntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vi du diéu do

running

P1 —P(S) P1 —V(S)

running

Py —P(S)

block
P3 —P(S)

Semaphore S
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vi du diéu do

running

P1 —P(S) P1 —V(S)

running

P> —P(S) P> —V(S)

running

P3 —P(S)

Semaphore S

NULL
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vi du diéu do

running

P1 —P(S) P1 —V(S)

running

P> —P(S) P> —V(S)

running

Ps —P(S) Pz —V(S)

Semaphore S

NULL
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Nhan xét

o D& dang 4p dung cho cic hé théng phiic tap

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Nhan xét

o D& dang 4p dung cho cic hé théng phiic tap
@ Khéng ton tai hién tugng chd doi tich cuc

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Nhan xét

o D& dang 4p dung cho cic hé théng phiic tap
@ Khéng ton tai hién tugng chd doi tich cuc
@ Hiéu qua sir dung phu thudc vao ngudgi dung
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Nhan xét

o D& dang 4p dung cho cic hé théng phiic tap
@ Khéng ton tai hién tugng chd doi tich cuc
@ Hiéu qua sir dung phu thudc vao ngudgi dung
P(S)

{Doan ging}
V(S)
Diéu dé ding
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Nhan xét

o D& dang 4p dung cho cic hé théng phiic tap
@ Khéng ton tai hién tugng chd doi tich cuc
@ Hiéu qua sir dung phu thudc vao ngudgi dung

P(S) V(S)

{Doan ging} {Doan ging}
V(S) P(S)

Diéu d6 ding Nham vi tri
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Nhan xét

o D& dang 4p dung cho cic hé théng phiic tap
@ Khéng ton tai hién tugng chd doi tich cuc
@ Hiéu qua sir dung phu thudc vao ngudgi dung

P(S)
{Doan ging}
V(S)

V(S)
{Doan ging}
P(S)

P(S)
{Doan ging}
P(S)

Diéu dé ding

Nham vi tri
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Nhan xét

o D& dang 4p dung cho cic hé théng phiic tap
@ Khéng ton tai hién tugng chd doi tich cuc
@ Hiéu qua sir dung phu thudc vao ngudgi dung

P(S) V(S) P(S)

{Doan ging} {Doan ging} {Doan ging}
V(S) P(S) P(S)

Diéu d6 ding Nham vi tri Nham lénh

o Céc phép xt ly P(S) va V(S) la khdng phén chia dugc
=ban than P(S) va V(S) ciing |a 2 tai nguyén ging
=Ciing can diéu do.
o Hé théng mét VXL: Cam ngit khi thuc hién wait(), signal()
o Haé thbng nhiéu vi xt ly
o Khéng thé& cAm ngit trén VXL khac
o C6 thé diing phuong phap khoa trong = Hién tugng cho doi
tich cuc, nhung thdi gian chd dgi ngan (10 lénh)
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.4 Ky thuat dén bdo

Dbi tugng Semaphore trong WIN32 API

e CreateSemaphore(...) : Tao mét Semaphore
o LPSECURITY _ATTRIBUTES IpSemaphoreAttributes
= Trd téi cAu tric an ninh, thé trd vé dugc ké thira?
o LONG InitialCount = Gi4 tri khdi tao ch,o Semaphore
o LONG MaximumCount = Gi4 tri I6n nhat cla Semaphore
o LPCTSTR IpName = Tén cha Semaphore
Vi du CreateSemaphore(NULL,0,1,NULL);
Tra vé thé (HANDLE) cta dbi tugng Semaphore hoic NULL
e WaitForSingleObject(HANDLE h, DWORD time)
o Gi3 tri Semaphore sé gidm di 1.

o ReleaseSemaphore (...)
o HANDLE hSemaphore = Thé clia dbi tugng Semaphore

o LONG IReleaseCount = Gia trj dugc tang lén,
o LPLONG IpPreviousCount = Gia tri trudc dé
Vi du: ReleaseSemaphore(S, 1, NULL); A

https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vidul

#include <windows.h>
#include <stdio.h>
int x =0, y = 1;
HANDLE S1, S2;
void T1();
void T2Q);
int main(){
HANDLE h1, h2;
DWORD ThreadId;
S1 = CreateSemaphore( NULL,0, 1,NULL);
82 = CreateSemaphore( NULL,0, 1,NULL);

hl = CreateThread(NULL,0,T1, NULL,O,&Threadld);
h2 = CreateThread(NULL,0,T2, NULL,O,&ThreadId);
getch();

return O;
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vi du 1 (tiép tuc)

void T1(){
while(1){
WaitForSingleObject(S1,INFINITE);
x =y +1;
ReleaseSemaphore (S2,1,NULL) ;
printf ("%4d",x);

}
void T20{
while(1){
y =2
ReleaseSemaphore(S1,1,NULL);
WaitForSingleObject (S2,INFINITE);
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vi du 2

// Vi du dugc thuc hién trén hé théng da 16i

#include <windows.h>
#include <stdio.h>

#define Max 20000
#define numThreads 5
int Counter;

HANDLE S;

void counterThread(){
int i;
for(i=0; i < Max; i++) {
WaitForSingleObject (S,INFINITE); //P(S)
Counter++;
ReleaseSemaphore(S,1,NULL); //V(S)
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.4 Ky thuat dén bdo

Vi du 2 (tiép tuc)

int main(){
HANDLE hThreads [numThreads] ;
DWORD Id;
int 1i;

S = CreateSemaphore(NULL,1,1,NULL);
for(i=0; i < numThreads;i++)
hThreads[i] = CreateThread(NULL,O,
(LPTHREAD_START_ROUTINE) counterThread,NULL,0,&Id) ;
WaitForMultipleObjects(numThreads, hThreads,
TRUE, INFINITE);

printf ("\nKet qua : %d\n", Counter);
return O;
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.5. Vi du vé& déng bo tién trinh

@ Tai nguyén ging va diéu dd tién trinh

e Vidu vé dc“\mg b tién trinh

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Mét sb bai toan kinh dién

o Ngudi san xult-ngudi tidu thu (Producer-Consumer)

Triét gia 3n tbi (Dining Philosophers)

e Ngudi doc va bién tap vién (Readers-Writers)

Ngudi thg cit téc ngl gat (Sleeping Barber)

Bathroom Problem

o Ddng bd theo Barriers
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuit-tiéu thu 1

wl

do{

{Tao phan tir méi}

while(Counter==SIZE);

{D3t phan t& méi vao Buffer
IN = (IN+1)%SIZE;}

Counter++;

} while (1);

do{

while(Counter == 0);

{L3y 1 phan ti trong Buffer
OUT=(0OUT+1)%SIZE;}

Counter——;

{X Iy phan ti vira l3y ra}

} while (1);

Producer

CuuDuonngﬁgC?n%EBm

Consumer
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuit-tiéu thu 1

Buffer

©

N

| KRt

P

I

oull
do{
{Tao phan tir méi}
if(Counter==SIZE) block();
{D3t phan t& méi vao Buffer

IN = (IN+1)%SIZE;}

do{

if(Counter == 0); block()

{L3y 1 phan ti trong Buffer
OUT=(OUT+1)%SIZE;}

Counter——;

Counter++; if(Counter==SIZE-1)
if(Counter==1) wakeup(Producer);
wakeup(Consumer); {X Iy phan ti vira l3y ra} N
} while (1); } while (1); N
Producer Consumer

CuuDuonngﬁgC?n%%m
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xubt-tiéu thu 2

o Giai phap: Dung mot dén bdo Mutex dé didu do bién Counter
o Khdi tao: Mutex<+1

do{ do{
{Tao phan t&r méi} if(Counter == 0); block()
if(Counter==SIZE) block(); {L3y 1 phan ti trong Buffer}
{D3t phan t& méi vao Buffer} wait(Mutex);
wait(Mutex); Counter——;
Counter++; signal(Mutex);
signal(Mutex); if(Counter==SIZE - 1)
if(Counter==1) wakeup(Producer);

wakeup(Consumer); {X Iy phan ti vira l3y ra}
} while (1); 1 while (1);

Producer Consumer

e VAn dé: Gi3 thiét Counter=0
o Consumer kiém tra counter = goi thuc hién |énh block()

e Producer Tang counter |&n 1 va goi wakeup(Consumer)
CuuDuongThapCong s Consumer chugas/hicbledkuszn(Au [8nh wakeup() bi bd qua
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
Consumer empty = 5
Running

Producer
Running BT
O
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
Consumer empty = 5
Blocked

Producer
Running BT
O
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
Consumer empty = 4

Blocked -

Producer
Running BT
O
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
Consumer empty = 4
Running
=0
ProlngJ’r::rﬁ:]g D}_T full

o
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
Consumer empty = 5
Running
=0
ProlngJ’r::rﬁ:]g D}_T full

o
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
empty = 4
ConsRuuTrﬁ;g - pty
Producer full =1
Running E,T

@)
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
Consumer empty = 3

Running - -
Producer full = 2
Running ST Z'r

O
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
empty = 2
e [ ]
Producer full = 3
Running ST z1~
2 =
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
empty = 1
oo [ ]
Producer full = 4
Running Zm
@)

CuuDuongqu]F?n%EBm

https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi dy vé& dng bb tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan t& méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
Consumer empty = 0
v (I
Producer full =5
Running STgr g
N E
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi dy vé& dng bb tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
empty = -1
oore )
Producer full =5
Blocked STér
@)
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan tir méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
empty =
e (I O]
Producer full = 4
Running ém

CuuDuongqu]F?n%EBm
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi dy vé& dng bb tién trinh

Van dé san xuat-tiéu thu 3

@ Gidi phap: S dung 2 dén bao full, empty dugc khdi tao
o full «~ 0 : S6 phan ti trong hom thu
o empty < BUFFER _SIZE: S5 chd tréng trong hom thu

do{ do{
{Tao phan t& méi} wait(full);
wait(empty); {L4y 1 phan ti trong Buffer}
{Dst phan t&r méi vao Buffer} signal(empty);
signal(full); {X ly phan ti vira |3y ra}
} while (1); } while (1);
Producer Consumer
Consumer empty = 0
v (I I
Producer full =5
Running ngr g
=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuit-tiéu thu 4

@ Van dé: Khi c6 nhiéu Producers va Consumers, cic bién IN,
OUT tr& thanh tai nguyén gang giita chiing

o Giai quyét: Dung dén bao thtt 3 (mutex < 1) dé dbng b
gilta cac tién trinh cung loai

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuit-tiéu thu 4

e Van dé: Khi c6 nhiéu Producers va Consumers, cic bién IN,
OUT trd thanh tai nguyén ging giita chiing

o Giai quyét: Diing dén bao thit 3 (mutex < 1) dé ddng bd
gilta cic tién trinh cung loai

do{ do{
{Tao phan t& méi} wait(full);
wait(empty); wait(mutex);
wait(mutex); {L4y 1 phan t( trong Buffer}
{Djst phan t&r mdi vao Buffer} signal(mutex);
signal(mutex); signal(empty);
signal(full); {Xr Iy phan tir vira l4y ra}
} while (1); } while (1);
Producer Consumer
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé san xuit-tiéu thu 4

e Van dé: Khi c6 nhiéu Producers va Consumers, cic bién IN,
OUT tr& thanh tai nguyén ging giita chiing

o Giai quyét: Dung dén bao thtt 3 (mutex < 1) dé dbng b
giita cac tién trinh cung loai

do{ do{
{Tao phan t& méi} wait(mutex);
wait(empty); wait(full);
wait(mutex); {L4y 1 phan ti trong Buffer}
{Djst phan tir mdi vao Buffer} signal(mutex);
signal(mutex); signal(empty);
signal(full);

{Xtr ly phan ti vira |y ra}
} while (1); } while (1);

Producer Consumer
CuuDuongTrﬁhC?n%%m https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Ngudi doc va bién tap vién

o Nhiéu tién trinh (Readers) cung truy nhdp mét co s6 dir
liéu (CSDL)
o Mbt sb tién trinh (Writers) cap nhat co sé dit liéu
o Cho phép sb luong tlly y cac tién trinh Readers cling truy
nhap CSDL
e Dang ton tai mot tién trinh Reader truy cap CSDL, moi
tién trinh Readers khac méi xult hién déu dugc truy cap
CSDL (Tién trinh Writers phai xép hang chs doi)
@ Chi cho phép mét tién trinh Writers cap nhat CSDL tai
mdt thai diém.
o VAn dé khdng trung dung. Céc tién trinh & trong doan
ging ma khéng bi ngat

CAI DAT BAI TOAN !!
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Ngudi thg cit téc ngh gat

o N ghé dgi danh cho khach hang

o M6t ngudi tho chi cé thé cit téc
cho mét khach hang tai mét thai
diém

o Khéng ¢ khich hang dgi, tho
cit téc nga

(3 @ Khi mét khich hang tdi

| o Néu tho ct téc dang ngi=Danh
thirc anh ta day lam viéc

o N&u tho ct téc dang lam viéc

o Khéng con ghé doi tréng =
bé di
o Con ghé doi trong=- Ngbi dgi

TiM HIEU VA CAI DAT
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Bathroom Problem

e Thudng dung cho muc dich minh hoa vin dé phan phbi tai
nguyén trong nghién cttu hé diéu hanh va tinh toan song song
o Bai toan

e A bathroom is to be used by both men and women, but
not at the same time

o If the bathroom is empty, then anyone can enter

o If the bathroom is occupied, then only a person of the
same sex as the occupant(s) may enter

e The number of people that may be in the bathroom at
the same time is limited

@ Yéu cAu cai dit bai todn thda min cic rang budc
o C6 2 kiéu tién trinh male() va female()
e M@i t/trinh & trong Bathroom mét khodng t/gian ngau nhién

CAI DAT BAI TOAN !
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Dong bo barriers

Barrier

| B

CuuDuongTri%rbC?n%EBm https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Dong bo barriers

@
\,

Barrier

o C4c tién trinh hudng t6i mét Ba-ri-e chung

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Dong bo barriers

Barrier

o C4c tién trinh hudng t6i mét Ba-ri-e chung
o Khi dat téi Ba-ri-e, tht c3 céc tién trinh déu bi block ngoai
trir tién trinh dén cudi cling

a
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Dong bo barriers

1

2

3

4

DelOle

o C4c tién trinh hudng t6i mét Ba-ri-e chung
o Khi dat téi Ba-ri-e, tht c3 céc tién trinh déu bi block ngoai
trir tién trinh dén cudi cing
@ Khi tién trinh cubi t&i, d4nh thic tit cd cic tién trinh dang bi

block va cling vugt qua Ba-ri-e
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Bai toan tao phan t& H,O

@ C6 2 kiéu tién trinh (ludng): oxygen and hydrogen

o D& két hop cac tién trinh thinh mét phan td nudc, cAn mét
Ba-ri-e d& c4c tién trinh phai dgi cho téi khi mét phan ti
nudc san sang dugc tao ra.

@ Khi mdi tién trinh vuot qua Ba-ri-e, né phai kich hoat lién két.

o TAt c3 cic tién trinh trong ciing mét phan ti nudc phai tao
lien két, trudc khi mot tién trinh cha phan tir nudc khic goi
ti thi tuc tao lign két

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Bai toan tao phan t& H,O

@ C6 2 kiéu tién trinh (ludng): oxygen and hydrogen

o D& két hop cac tién trinh thinh mét phan td nudc, cAn mét
Ba-ri-e d& c4c tién trinh phai dgi cho téi khi mét phan ti
nudc san sang dugc tao ra.

@ Khi mdi tién trinh vuot qua Ba-ri-e, né phai kich hoat lién két.

o TAt c3 cic tién trinh trong ciing mét phan ti nudc phai tao
lien két, trudc khi mot tién trinh cha phan tir nudc khic goi
ti thi tuc tao lign két

(%)

Barrier

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Bai toan tao phan t& H,O

@ C6 2 kiéu tién trinh (ludng): oxygen and hydrogen

o D& két hop cac tién trinh thinh mét phan td nudc, cAn mét
Ba-ri-e d& c4c tién trinh phai dgi cho téi khi mét phan ti
nudc san sang dugc tao ra.

@ Khi mdi tién trinh vuot qua Ba-ri-e, né phai kich hoat lién két.

o TAt c3 cic tién trinh trong ciing mét phan ti nudc phai tao
lien két, trudc khi mot tién trinh cha phan tir nudc khic goi

t6i thi tuc tao lién két

Barrier

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Bai toan tao phan t& H,O

@ C6 2 kiéu tién trinh (ludng): oxygen and hydrogen

o D& két hop cac tién trinh thinh mét phan td nudc, cAn mét
Ba-ri-e d& c4c tién trinh phai dgi cho téi khi mét phan ti
nudc san sang dugc tao ra.

@ Khi mdi tién trinh vuot qua Ba-ri-e, né phai kich hoat lién két.

o TAt c3 cic tién trinh trong ciing mét phan ti nudc phai tao
lien két, trudc khi mot tién trinh cha phan tir nudc khic goi
ti thi tuc tao lign két

WEEE)

Barrier

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Bai toan tao phan t& H,O

@ C6 2 kiéu tién trinh (ludng): oxygen and hydrogen

o D& két hop cac tién trinh thinh mét phan td nudc, cAn mét
Ba-ri-e d& c4c tién trinh phai dgi cho téi khi mét phan ti
nudc san sang dugc tao ra.

@ Khi mdi tién trinh vuot qua Ba-ri-e, né phai kich hoat lién két.

o TAt c3 cic tién trinh trong ciing mét phan ti nudc phai tao
lien két, trudc khi mot tién trinh cha phan tir nudc khic goi
ti thi tuc tao lign két

WEEE)
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Bai toan tao phan t& H,O

@ C6 2 kiéu tién trinh (ludng): oxygen and hydrogen

o D& két hop cac tién trinh thinh mét phan td nudc, cAn mét
Ba-ri-e d& c4c tién trinh phai dgi cho téi khi mét phan ti
nudc san sang dugc tao ra.

@ Khi mdi tién trinh vuot qua Ba-ri-e, né phai kich hoat lién két.

o TAt c3 cic tién trinh trong ciing mét phan ti nudc phai tao
lien két, trudc khi mot tién trinh cha phan tir nudc khic goi
ti thi tuc tao lign két

WEEE
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Bai toan tao phan t& H,O

@ C6 2 kiéu tién trinh (ludng): oxygen and hydrogen

o D& két hop cac tién trinh thinh mét phan td nudc, cAn mét
Ba-ri-e d& c4c tién trinh phai dgi cho téi khi mét phan ti
nudc san sang dugc tao ra.

@ Khi mdi tién trinh vuot qua Ba-ri-e, né phai kich hoat lién két.

o TAt c3 cic tién trinh trong ciing mét phan ti nudc phai tao
lien két, trudc khi mot tién trinh cha phan tir nudc khic goi
ti thi tuc tao lign két

O | o
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Bai toan tao phan t& H,O

@ C6 2 kiéu tién trinh (ludng): oxygen and hydrogen

o D& két hop cac tién trinh thinh mét phan td nudc, cAn mét
Ba-ri-e d& c4c tién trinh phai dgi cho téi khi mét phan ti
nudc san sang dugc tao ra.

@ Khi mdi tién trinh vuot qua Ba-ri-e, né phai kich hoat lién két.

o TAt c3 cic tién trinh trong ciing mét phan ti nudc phai tao
lien két, trudc khi mot tién trinh cha phan tir nudc khic goi
ti thi tuc tao lign két

Barrier
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia an toi

o Bai toan ddng bd héa tién trinh ndi tiéng, thé hién tinh trang
nhi€u tién trinh phan chia nhiéu tai nguyén

@ 5 triét gia 3n tdi quanh mét ban tron

o Trudc mdi triét gia 13 mét dia mi
o Gilta 2 dia k& nhau |3 mbdt cai dia
O @ (fork)
. - o Céc triét gia thuc hién luan phién, lién

tuc 2 viéc An va Nght
@ o M&i triét gia cin 2 céi dia d& an
o Chi 14y mét dia tai mét thai diém
@ o Céi bén trai rdi t6i cai bén phai
o An xong, triét gia d& dia vao vi tri c
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia an toi

o Bai todn ddng bd héa tién trinh ndi tiéng, thé hién tinh trang
nhi€u tién trinh phan chia nhiéu tai nguyén

@ 5 triét gia 3n tdi quanh mét ban tron
o Trudc mdi triét gia 13 mét dia mi
o Gilta 2 dia k& nhau |3 mbdt cai dia
(fork)
o C4c triét gia thuc hién lusn phién, lién
tuc 2 viéc An va Nght

e M3i triét gia can 2 c&i dia dé 3n
o Chi 14y mét dia tai mét thai diém
o C&i bén trdi rdi t&i cai bén phai

o An xong, triét gia d& dia vao vi tri c

rg bd bita tdi clia 5 triét gia
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia #n tbi: Phuong phap don gian

o M&i chiéc dia 13 mét tai nguyén ging, duoc diéu dé bdi mét
den bao fork[i]
e Semaphore fork[5] = {1, 1, 1, 1, 1};
e Thuit toan cho Triét gia P;
do{
wait(fork[i])
wait(fork[(i4+1)% 5]);
{ An}
signal(fork[(i+1)% 5]);
signal(fork[i]);
{Ngh}
} while (1);

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia #n tbi: Phuong phap don gian

o M&i chiéc dia 13 mét tai nguyén ging, duoc diéu dé bdi mét
den bao fork[i]
e Semaphore fork[5] = {1, 1, 1, 1, 1};
e Thuit toan cho Triét gia P;
do{
wait(fork[i])
wait(fork[(i4+1)% 5]);
{ An}
signal(fork[(i+1)% 5]);
signal(fork[i]);
{Ngh}

} while (1);
o NA&u tit c3 céc triét gia cing mubn 3n
o Cung Iy chiéc dia bén trai (goi t&i: wait(fork[i])) Q
o Cung doi l4y chiéc dia bén phai (goi téi: wait(fork[(i+1)%5]))
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia #n tbi: Phuong phap don gian

o M&i chiéc dia 13 mét tai nguyén ging, duoc diéu dé bdi mét
den bao fork[i]
e Semaphore fork[5] = {1, 1, 1, 1, 1};
e Thuit toan cho Triét gia P;
do{
wait(fork[i])
wait(fork[(i4+1)% 5]);
{ An}
signal(fork[(i+1)% 5]);
signal(fork[i]);
{Ngh}

} while (1);
o NA&u tit c3 céc triét gia cing mubn 3n
o Cung Iy chiéc dia bén trai (goi t&i: wait(fork[i])) Q
o Cung doi l4y chiéc dia bén phai (goi téi: wait(fork[(i+1)%5]))

CuuDuonngi%rgC?n%m B'é téc (deaalga:lémm/lailieudi entucntt


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

Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia an tbi: Giai phap 1

o Chi cho phép mét nha triét hoc ldy dia tai mét thsi diém
@ Semaphore mutex <+ 1;
e Thu3t toan cho Triét gia P;
do{
wait(mutex)
wait(fork([i])
wait(fork[(i4+1)% 5]);
signal(mutex)

{ An}
signal(fork[(i+1)% 5]);
signal(i);

{Nghi}

} while (1);

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia an tbi: Giai phap 1

o Chi cho phép mét nha triét hoc ldy dia tai mét thsi diém
@ Semaphore mutex <+ 1;
e Thu3t toan cho Triét gia P;
do{
wait(mutex)
wait(fork([i])
wait(fork[(i4+1)% 5]);
signal(mutex)

{ An}
signal(fork[(i+1)% 5]);
signal(i);

{Nghi}

} while (1)
@ C6 thé lam cho 2 triét gia khdng ké nhau cing dudc an

tai mot thoi diém gP an, P,: chiém mutex= P; dgi)
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia an tdi: Giai phap 2

e Tha tu l4y dia cla cic triét gia khic nhau
o Triét gia sb hiéu chin Iy dia tréi trudc
o Triét gia s6 hiéu 1é 13y dia phai truéc

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia an tdi: Giai phap 2

e Tha tu l4y dia cla cic triét gia khic nhau
° Triét gia s<:?> hiéu chgln 14y dia tréi truéc
o Triét gia s6 hiéu 1é 13y dia phai truéc
@ Thuat toan cho Triét gia P;
do{
i = %2
wait(fork[(i + j)%5])
wait(fork[(i4+1 - j)% 5]);
{ An}
signal(fork[(i+1 - j)% 5]);
signal((i + j)%5);
{Nghi}
} while (1);

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia an tdi: Giai phap 2

e Tha tu l4y dia cla cic triét gia khic nhau
° Triét gia s<:?> hiéu chgln 14y dia tréi truéc
o Triét gia s6 hiéu 1é 13y dia phai truéc
@ Thuat toan cho Triét gia P;
do{
i = %2
wait(fork[(i + j)%5])
wait(fork[(i4+1 - j)% 5]);
{ An}
signal(fork[(i+1 - j)% 5]);
signal((i + j)%5);
{Nghi}
} while (1);

D=

o Giai quyét dugc vin dé bé tic
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia 3n tbi: Mot sb giai phap khac

@ Tra lai dia bén trai néu khéng l4y dudc cai bén phai

Kiém tra dia phai sin sang trudc khi goi wait(fork[(i+1)%5])
N&u khéng s3n cé: tra lai dia trai, doi mdt thdi gian rdi thir lai
Khéng bi bé tic, nhung khéng tién trién:
Thuc hién trong thuc t4, nhung khong ddm bao vé ly thuyét

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia 3n tbi: Mot sb giai phap khac

@ Tra lai dia bén trai néu khéng l4y dudc cai bén phai
o Kiém tra dia phai s8n sang trudc khi goi wait(fork[(i+1)%5])
o Néu khéng s8n c6: tra lai dia tréi, doi mot thai gian rdi thir lai
o Khéng bi bé tic, nhung khéng tién trién:
e Thuc hién trong thuc t4, nhung khong ddm bao vé ly thuyét
o Sir dung den béo dong thdi Psim(S1, Sz, - .., Sp)
o Thu dugc tht cd d&n bdo cung mét thoi diém hodc khong cé
bat ky dén bio nio
e Thao tic Psim(S1,S2,...,5n) sé block() tién tr‘mh/luéng goi
khi c6 bat ky mét dén bao nao khéng thé thu dugc
Psim(fork[i], fork[(i+1)% 5]);
o Thujt todn| 1 An}
Visim(fork(i], fork[(i+1)% 5]);

o Khé cai dit den bio ddng thsi

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia 3n tbi: Mot sb giai phap khac

@ Tra lai dia bén trai néu khéng l4y dudc cai bén phai
o Kiém tra dia phai s8n sang trudc khi goi wait(fork[(i+1)%5])
o Néu khéng s8n c6: tra lai dia tréi, doi mot thai gian rdi thir lai
o Khéng bi bé tic, nhung khéng tién trién:
e Thuc hién trong thuc t4, nhung khong ddm bao vé ly thuyét
o Sir dung den béo dong thdi Psim(S1, Sz, - .., Sp)
o Thu dugc tht cd d&n bdo cung mét thoi diém hodc khong cé
bat ky dén bio nio
e Thao tic Psim(S1,S2,...,5n) sé block() tién tr‘mh/luéng goi
khi c6 bat ky mét dén bao nao khéng thé thu dugc
Psim(fork[i], fork[(i+1)% 5]);
o Thujt todn| 1 An}
Visim(fork(i], fork[(i+1)% 5]);

o Khé cai dit den bio ddng thsi
o Giai phap dé xult bsi Tanenbaum ( )

CuuDuonngi%rhC?n%EBm https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.5. Vi du vé& déng bo tién trinh

Van dé triét gia 3n tbi: Mot sb giai phap khac

@ Tra lai dia bén trai néu khéng l4y dudc cai bén phai
o Kiém tra dia phai s8n sang trudc khi goi wait(fork[(i+1)%5])
o Néu khéng s8n c6: tra lai dia tréi, doi mot thai gian rdi thir lai
o Khéng bi bé tic, nhung khéng tién trién:
e Thuc hién trong thuc t4, nhung khong ddm bao vé ly thuyét
o Sir dung den béo dong thdi Psim(S1, Sz, - .., Sp)
o Thu dugc tht cd d&n bdo cung mét thoi diém hodc khong cé
bat ky dén bio nio
e Thao tic Psim(S1,S2,...,5n) sé block() tién tr‘mh/luéng goi
khi c6 bat ky mét dén bao nao khéng thé thu dugc
Psim(fork[i], fork[(i+1)% 5]);
o Thujt todn| 1 An}
Visim(fork(i], fork[(i+1)% 5]);

o Khé cai dit den bio ddng thsi
o Gidi phdp dé xuat bsi Tanenbaum ( )
CuuDuonngﬁr@ngzgﬁéﬁ Cang cu diélﬁtté@fb@é@dﬁ@%lucm
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DINING PHILOSOPHER S’ PRoGLEM

1

THE REAL DINING PHILDSOPHERS'
PROBLE ™M — wiptls GoING TO PAY
THE BILL .

DEC 6 2093 [sumaM

-

(http://www.codinghorror.com/blog/2008/08/deadlocked.html)
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.6 Cong cu didu do cép cao

@ Tai nguyén ging va diéu dd tién trinh

@ Cong cu diéu d6 cap cao

| B
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.6 Cong cu didu do cép cao

Gidi thiéu

o K§ thuat dén b3o I3 co ché hidu qua trong diéu db tién trinh
@ S dung deén béo (cng cu cAp thip)
o Ngudi diing phai biét v& tai nguyén dé didu dé
o Cé phai tai nguyén gang khéng?
o D3t Icéc ciu lénh djéu dé trong chuong trinh )
=-Néu st dung nham cé thé dan téi két qua sai, khé gd roi
o Nhan biét va diéu do tai nguyén ging: trach nhiém cla hé
théng
@ Cdng cu thusng dung
e Vung gang
e Monitor

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.6 Cong cu didu do cép cao

Monitor

monitor monitorName{
Khai béo cac bién dung chung
procedure P1(...){

¥
procedure Pn(...){
¥
{

}
1

M3 khdi tao

Cda phap clia Monitor
CuuDuonngi%rbC?n%%m

Ly mét kiéu dif liéu dic biét, dugc

dé nghi bsi HOARE 1974

Bao gdm céc thi tuc, dif lidu cuc

b6, doan ma khdi tao

C4c tién trinh chi c6 thé truy nhip

t6i cac bién bdi goi téi cic tha tuc

trong Monitor

Tai mot thdi diém chi c6 mét tién

trinh dugc quyén st dung Monitor
o Tién trinh khac mubn st dung,

phdi chd doi
Cho phép céc tién trinh doi trong

Monitor [%
o St dung cac bién didu kien [\

(condition variable)

https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.6 Cong cu didu do cép cao

Mb hinh

entry queue

shared data

D

~

operations

initialization
code
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Chuong 2: Quan ly tién trinh

4. Tai nguyén ging va diéu db tién trinh

4.6 Cong cu didu do cép cao

Bién diéu kién

@ Thuc chit 13 tén clia mét hang doi

@ Khai bdo: condition x, y;

o Cic bién didu khién chi c6 thé dugc st dung véi 2 thao tic

wait()

signal()

CuuDuonngi%r}‘C?n%EBm

Dugc goi bdi cac tha tuc cia Monitor (Ca
phép:x.wait() hodc wait(x)) cho phép tién trinh
dua ra 16i goi bi tam dimng (block) cho téi khi
dugc mét tién trinh khéac kich hoat bdi goi téi
signal()

Duac goi bdi cic thi tuc clia Monitor (C
phap: x.signal() hodc signal(x)) kich hoat chinh
x4c mét tién trinh dang doi tai bién diéu kién x
(ndm trong hang doi x) ra tiép tuc hoat déng.
Né&u khdng c6 tién trinh nao dang doi, thao tic
khéng cé hiéu luc (bi bé qua)

D=
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.6 Cong cu didu do cép cao

Mb hinh

entry queue

shared data

18

A\ J
Y

operations

initialization
code

CuuDuonngi%rgC?n%EBm https://fb.com/tailieudientucntt

queues associated with {
X, y conditions
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh
4.6 Cong cu didu do cép cao

S« dung Monitor: mot tai nguyén chung

Monitor Resource{
Condition Nonbusy;
Boolean Busy
//-- Phan danh ngusi dung --
void Acquire(){
if (busy) Nonbusy.wait();

Cau trac tién trinh

while(1){
busy=true; B

} .4 Rl 01 ’Resource.Acquire()‘
Vo;usyif:iz: {SU dung tai nguyén}

signal (Nonbusy) ’Resourcei?dease()‘
} .

//---- Phan khdi tao ---- }

busy= false;

9
Nonbusy = Empty; A

CuuD
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

4.6 Cong cu didu do cép cao

S« dung Monitor: Bai toan Producer - Consumer

Monitor ProducerConsumer{
Condition Full, Empty;
int Counter ;

‘ ProducerConsumer M:

void Put(Item){ AreliEs;
if (Counter=N) Full.waitQ); while(1){ )
{bsit Item vio Buffer}; ltem =S3an phim mdi
Counter++; M.Put(Item)

if (Counter=1)Empty.signal()
’ }
void Get(Item){
if (Counter=0) Empty.wait()
{L&y Item tl Buffer};

Counter--; while(1){

if (Counter=N-1)Full.signal() M.Get(&Item)
} .
Counter=0; {Su’dung Nbg}

Full, Empty = Empty;
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Chuong 2: Quan ly tién trinh
4. Tai nguyén ging va diéu db tién trinh

Két luan

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xir ly bé tic

| B
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Chuong 2: Quan ly tién trinh
5. B& tic va xir ly bé tic

5.1 Khéi niém bé tic

| B
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Gidi thiéu

@ Hé théng gbdbm nhiéu tién trinh hoat déng dong thdi cling st
dung tai nguyén
e Tai nguyén c6 nhiéu loai (VD: CPU, b6 nhé,..).
o M&i loai tai nguyén c6 nhiéu don vi (VD: 2 CPU, 5 mdy in..)
e M3i tién trinh thudng gébm diy lién tuc cac thao tac
o Doi hdi tai nguyén: Néu tai nguyén khdng c6 sin (dang duoc
s/dung bdi tién trinh khic) = tién trinh yéu ciu phai doi
o St dung tai nguyén theo yéu ciu (in 4n, doc dif liéu...)
o Giai phéng tai nguyén duoc cip
@ Khi cac tién trinh diing chung it nhit 2 tai nguyén, hé théng
c6 thé gip "nguy hiém"
@ Xét vi du:
o Haé théng c6 hai tién trinh Py & P,
o Hai tién trinh P; & P, diing chung hai tai nguyén R; & R2
® Ry dugc diéu dé béi den béo Si (S1 + 1)
@ R, dugc diéu d6 béi dén bdo S (52 + 1)
CuuDuonngia}bC?n%EBm https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(51) Tién trinh P; Tién trinh P,
P(S2)
{S& dung R1&R»}
V(51)
V(S2)

Tién trinh Py

P(51)
P(S2)
{S& dung R1&R>}
V(51)
V(S2)

Tién trinh P,

CuuDuonngia&C?n%EBm https://fb.com/tailieudientucnt
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(51) Tién trinh P; Tién trinh P,
P(S2)
{S& dung R1&R»} P(S1) «—
V(51)
V(S2)

Tién trinh Py

P(51)
P(S2)
{S& dung R1&R>}
V(51)
V(S2)

Tién trinh P,

CuuDuonngia&C?n%EBm https://fb.com/tailieudientucnt
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(S1) Tién trinh P; [€==ft== Tién trinh P,
P(S2)
{S& dung R1&R»} P(S1) «—
V(S1) —— P(%)
V(Sz) blOCk()
_ Pzdc_jl Rl
Tién trinh Py

P(51)
P(S2)
{S& dung R1&R>}
V(51)
V(S2)

Tién trinh P,
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(S1) Tién trinh P; [€==ft=== Tién trinh P,
P(52)
{S& dung R1&R»} P(S1) «—
) )
P(S) oc
V(%) ) Padai Ry
Tién trinh Py

P(51)
P(S2)
{S& dung R1&R>}
V(51)
V(S2)

Tién trinh P,
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(S1) Tién trinh P; [€==ft== Tién trinh P,
P(52)
{S& dung R1&R»} P(S1) «—

V(S1) —— P(%)

V(S2) P(S2) | Plock)

Tién trinh Py St dung R1&FRy

P(51)
P(S2)
{S& dung R1&R>}
V(51)
V(S2)

Tién trinh P,
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

5.1 Khéi niém bé tic

Vi du
P(51) Tién trinh P; Tién trinh P,
P(S2)
{S& dung R1&R»} P(S1) «—
V(51) ————P(%)
V(Sz) P(52) 1
Tién trinh Py St dung Ri&FRy
V(51) ——
P(51) wakeup(P>)
P(S2)
{S& dung R1&R>}
V(51)
V($2)

Tién trinh P,
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

5.1 Khéi niém bé tic

Vi du
P(51) Tién trinh P; (— Tién trinh P,
P(S2)
{S& dung R1&R»} P(S1) «—
V(51) - P(51)
V(Sz) P(52) 1

Tién trinh Py St dung Ri&FRy

V(51) ——

P(S1) wakeup(P>) - P(S2)
P(S2) block()
{St dung R1&R>} P,dgi Ry
V(51)
V($2)

Tién trinh P,

CuuDuonngia&C?n%EBm https://fb.com/tailieudientucnt
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

5.1 Khéi niém bé tic

Vi du
P(S1) Tién trinh P, Tién trinh P,
P(S2)
{S& dung R1&R»} P(S1) «—
V(S1) ——— P(%)
V(S2) P(S2)
Tién trinh Py St dung R1& R
V(S)
P(S1) wakeup(P>) —— P($2)
P(52) Vi E—
{St dung Ri&R>} wakeup(P)
V(51)
V(SQ) -
2 :—“
Tién trinh P, . ’

1=0 52—0

CuuDuonngia&C?n%EBm https://fb.com/tailieudientucnt
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

5.1 Khéi niém bé tic

Vi du
P(S1) Tién trinh P, Tién trinh P,
P(52)
{S& dung R1&R»} P(S1) «—
V(S1) ——— P(%)
V(S2) P(S2)
Tién trinh P, St dung Ri&R,
V(S;)
P(51) wakeup(P>) —— P($2)
P(52) Vi E—
{St dung Ri&R>} wakeup(P) — Sir dung Ri&R;
V(51) ¢
V(SQ) =
2 :—“
Tién trinh P, . ’

1=0 52—0
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(51) Tién trinh P; Tién trinh P,
P(S2)
{S& dung R1&R»}
V(51)
V(S2)

Tién trinh Py

P($2)
P(51)
{S& dung R1&R>}
V(51)
V(S2)

Tién trinh P,

CuuDuonngia&C?n%EBm https://fb.com/tailieudientucnt
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(51) Tién trinh P; Tién trinh P,
P(S2)
{S& dung R1&R»} P(S1) «—
V(51)
V(S2)

Tién trinh Py

P($2)
P(51)
{S& dung R1&R>}
V(51)
V(S2)

Tién trinh P,

CuuDuonngia&C?n%EBm https://fb.com/tailieudientucnt
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(51) Tién trinh P; Tién trinh P,
P(S2)
{S& dung R1&R»} P(S1) «—
V(51) —— P(%)
V(S2)

Tién trinh Py

P($2)
P(51)
{S& dung R1&R>}
V(51)
V(S2)

Tién trinh P,

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(S1) Tién trnh P || ?| Tién trnh P;
P(52)
{S& dung R1&R»} P(S1) «—
V(S1) ——— P(%)
V(S P(S2)
.;( 2)\ block()
Tién trinh Py P,dgi R,
P(S2)
P(51)
{S& dung R1&R>}
V(51)
V(S2)

Tién trinh P,

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Vi du

P(S1) Tién trinh P, € ? Tién trinh P,
P(S2)
{S& dung R1&R»} P(51) «
V(S1) ——— P(%)
V(S,) P(S2) «
o bIoc!<() - P(S1)
1en trin 1 P1d0| R2 blOCk()

P(S2) Prdoi Ry

P(51)

{S& dung R1&R>}

V(51)

V($2)

Tién trinh P,
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

5.1 Khéi niém bé tic

Vi du

P(S1) Tién trinh P, € ? Tién trinh P,
P(S2)

{S& dung R1&R»} P(51) -

V(S1) P(52)
V(Sz) P(52) )

o bIoc!<() ‘ - P(S1)
en trin 1 P1d0| R2 b|OCk()
P(52) Prdgi Ry
P(51)

(50 dung Ru&eRa) Deadlock
V(51) Yt
V(S2)

Tién trinh P,

CuuDuongTria&C?n%EBm https://fb.com/tailieudientucn
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.1 Khéi niém bé tic

Dinh nghia

B& tic 13 tinh trang
o Hai hay nhiéu tién trinh cling chd doi mét
su kién nao do6 xay ra
o Néu khéng c6 su tac déng gl tir bén
ngoai, thi su cho doi d6 [a vo han

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xir ly bé tic

5.2 Diéu kién x3y ra bé tic

o»
-+
(S
(@]

© Béticvaxilyb

@ Diéu kién xdy ra bé tac

| B
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic
5.2 Diéu kién x3y ra bé tic

Diéu kién can

CAn c6 4 diéu kién sau,
o Co tai nguyén gang
e Tai nguyén dugc su dung theo md hinh khdng phan chia dugc
o Chi c6 mét tién trinh dung tai nguyén tai mot thdl diém
o Tién trinh khic ciing yéu cAu tai nguyén = yéu ciu phai dugc
hoan lai téi khi tai nguyén dugc gidi phéng
@ Cha ddgi trudc khi vao doan gang
o Tién trinh khéng dugc vao doan ging phai xép hang chs doi.
o Trong khi chd doi vAn chiém giit cic tai nguyén dugc cung chp
@ Khong cé hé théng phan phbi lai tai nguyén ging
o Tai nguyén khéng thé dugc trung dung
o Tai nguyén dugc giai phdng chi béi tién trinh dang chiém giit
khi d3 hoan thanh nhiém vu
@ Chg dgi vong tron
e Tbn tai tip céc tién trinh {Py, Py, ..., P,} dang doi nhau theo
kiu: Py — Ry — P1;P1 — Ry — Pa;... Py — Ry —
'Dn; P — RO — Po
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

5.2 Diéu kién x3y ra bé tic

Vi du: Bai toan triét gia in tdi

Tai nguyén gang
Chg dgi trudc khi vao doan gang
Trung dung tai nguyén gang

Chg dgi vong tron
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CuuDuonngia}]F?n%EBm https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.2 Diéu kién x3y ra bé tic

D4 thi cung cAp tai nguyén (Resource Allocation Graph)

Diing d€ mé hinh héa tinh trang bé& tic trong hé théng
L3 dé thi dinh hudng gébm tap dinh V/ va tap cung E
Tap dinh V duoc chia thanh 2 kiéu dinh
o P={P1,P,,...P,} Tap chiia tht ca cac tién trinh trong hé
thong ) )
o R={Ry, Rg, ... Ry} Tap chita tat ca cic kiéu tai nguyén
trong hé thong
Tap cac cung E‘gém 2 Ioa,i
o Cung yéu cau: di tir tién trinh P; tdi tai nguyén R;: P; — R;
o Cung st dung: Di tir tai nguyén R; téi tién trinh P;: R — P;
Khi mét tién trinh P; y&u ciu tai nguyén R;
@ Cung yéu cau P; — R; dudc chén vao db thi
@ Néu yéu cAu dugc thda man, cung yéu ciu chuyén thanh cung

st dung R; — P;
© Khi tién trinh P; gidi phéng tai nguyén R;, cung sir dung
R; — P; bi x6a khi db thi
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.2 Diéu kién x3y ra bé tic

D6 thi cung cAp tai nguyén : Biéu dién dd trong dd thi

@ Dinh kiéu tién trinh ducc thé hién

bang hinh tron Q

o Dinh kiéu tai nguyén duoc thé hién
bing hinh chit nhat

M&i don vi clia kiéu tai nguyén dugc .R
biéu thi bing mét diu chim trong
hinh chr nhat

o Cung yéu cau di tir dinh tién trinh téi Q .R
dinh tai nguyén
o Cung st dung xut phat tir ddu chim

bén trong dinh tai nguyén téi dinh tién Q{\.R
trinh
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Chuong 2: Quan ly tién trinh
5. BE tic va xir ly bé tic

5.2 Diéu kién x3y ra bé tic

D4 thi cung cAp tai nguyén :

o Trang thai hé théng
o 3 tién trinh Py, Py, P3
o 4 tai nguyén Ry, Ry, R3, Ry
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Chuong 2: Quan ly tién trinh
5. BE tic va xir ly bé tic

5.2 Diéu kién x3y ra bé tic

D6 thi cung cAp tai nguyén : Vi du

o Trang thai hé théng
o 3 tién trinh Py, Py, P3
o 4 tai nguyén Ry, Ry, R3, Ry

@ Pz yéu cAu tai nguyén R,
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Chuong 2: Quan ly tién trinh
5. BE tic va xir ly bé tic

5.2 Diéu kién x3y ra bé tic

D6 thi cung cAp tai nguyén : Vi du

o Trang thai hé théng
o 3 tién trinh Py, Py, P3
o 4 tai nguyén Ry, Ry, R3, Ry

@ P53 yéu cau tai nguyén Ry
o XuAt hién cung yéu cau P; — R,

Ry
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Chuong 2: Quan ly tién trinh
5. BE tic va xir ly bé tic

5.2 Diéu kién x3y ra bé tic

D6 thi cung cAp tai nguyén : Vi du

o Trang thai hé théng
o 3 tién trinh Py, Py, P3
o 4 tai nguyén Ry, Ry, R3, Ry

@ Pz yéu cAu tai nguyén R,
o XuAt hién cung yéu cau P; — R,
o Cung yéu cdu P3 — R, chuyén
thanh cung st dung Ry — P3

Ry
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Chuong 2: Quan ly tién trinh
5. BE tic va xir ly bé tic

5.2 Diéu kién x3y ra bé tic

D6 thi cung cAp tai nguyén : Vi du

o Trang thai hé théng
o 3 tién trinh Py, Py, P3
o 4 tai nguyén Ry, Ry, R3, Ry

@ Pz yéu cAu tai nguyén R,
o XuAt hién cung yéu cau P; — R,
e Cung yéu cau P; — Ry chuyén
thanh cung st dung Ry — P3
@ P3 Gidi phéng tai nguyén Ry

Ry
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Chuong 2: Quan ly tién trinh
5. BE tic va xir ly bé tic

5.2 Diéu kién x3y ra bé tic

D6 thi cung cAp tai nguyén : Vi du

o Trang thai hé théng
o 3 tién trinh Py, Py, P3
o 4 tai nguyén Ry, Ry, R3, Ry

@ Pz yéu cAu tai nguyén R,
o Xust hién cung yéu cau P3 — R,
e Cung yéu cau P; — Ry chuyén
thanh cung st dung Ry — P3
@ P3 Gidi phéng tai nguyén Ry
e Cung s\ff dung Ry — P5 bi x6a
khoi do thi
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Chuong 2: Quan ly tién trinh
5. BE tic va xir ly bé tic

5.2 Diéu kién x3y ra bé tic

D4 thi cung cAp tai nguyén :

o Trang thai hé théng
o 3 tién trinh Py, Py, P3
o 4 tai nguyén Ry, Ry, R3, Ry

@ Pz yéu cAu tai nguyén R,
o Xust hién cung yéu cau P3 — R,
e Cung yéu cau P; — Ry chuyén
thanh cung st dung Ry — Ps
@ P3 Gidi phéng tai nguyén Ry
e Cung s\ff dung Ry — P5 bi x6a
khoi do thi
4 e Pz yéu cAu tai nguyén R;
o Xuht hi\én cung yéu cau P; — Ry
Ry o Trén do thi xuat hién chu trinh

o Hé théng bé tic
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic

5.2 Diéu kién x3y ra bé tic

D4 thi cung cAp tai nguyén :

o Trang thai hé théng
o 3 tién trinh Py, Py, P;
o 4 tai nguyén Ry, Ry, R3, Ry
@ Pz yéu cAu tai nguyén R,
o Xuht hién cung yéu cAu P3; — Ry
o Cung yéu cau P; — R4 chuyén
thanh cung st dung Ry — P3
@ P3 Gidi phéng tai nguyén Ry
e Cung st dung Ry — Ps3 bj xéa
khoi do thi
e Pz yéu cAu tai nguyén R;
o XuAt hién cung yéu ciu P; — Ry
e Trén doé thi xuat hién chu trinh

o Haé théng bé tic
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic
5.2 Diéu kién x3y ra bé tic

D4 thi cung cp tai nguyén : Lap luin cd ban

R>

e D& thi khéng chia chu trinh, khéng bé tic
o N&u dd thi chia dung chu trinh
o Néu tai nguyén chi c6 1 don vi = Bé tic
o Né&u tai nguyén c6 nhiéu hon 1 don vi: c6 kha ning bé tic
CuuDuongTq%C?n%%m https://fb.com/tailieudientucntt
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Chuong 2: Quan ly
5. B& tic va xir ly bé tic

5.3 Cac phuong phap xir ly bé tic

© Bé tic va xi ly bé tic

s

e Cic phuong phép xu ly bé tic
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.3 Cac phuong phap xir ly bé tic

Phuang phap

© Phong ngira
o Ap dung cac bién phadp dé ddm b3o hé théng khéng bao gis
raéi vao tinh trang bé tic
o Tbn kém
° Ap dung cho hé théng hay x3y ra bé tic va t8n thit do bé tic
gdy ra l6n
© Phong tranh
o Kiém tra tung yeu cAu tai nguyen clia tién trinh va khéng chip
nhan yéu cau néu viéc cung cip tai nguyén cé kha ning dan
dén tinh trang bé tic
o Thudng yéu cAu cic thdng tin phu tro
° Ap dung cho hé théng it x3y ra bé tic nhung t8n hai 16n
© Nhan biét va khic phuc
o Cho phép hé théng hoat déng binh thudng =6 thé roi vao
tinh trang bé tic
o Dinh ky kiém tra xem bé tic c6 dang xay ra khéng
o N&u dang bé tic, 4p dung cic bién phap loai bd bé tic
CuuDuongThanCong,gam & 1 hitos//fh.camitailigudientuentt 2 g 8 LAy b LA
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Chuong 2: Quan ly tién trinh
5. B& tic va xir ly bé tic

5.4 Phong ngira bé tic

© Bé tic va xi ly bé tic

@ Phong ngira bé tic
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.4 Phong ngira bé tic

Nguyén tic

Tac dong vao 1 trong 4 diéu kién can cla bé tac dé
né khéng xay ra

Tai nguyén gang
Cho dgi trudc khi vao doan gang
Trung dung tai nguyén gang

Chao dgi vong tron
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.4 Phong ngira bé tic

Diéu kién tai nguyén ging

@ Giam bét mdc do ging clia hé théng
o Tai nguyén phan chia dugc (file chi doc): Stt dung déng thai
o Tai nguyén khong phan chia dugc: Sir dung khong ddng thai
o Ky thuat SPOOL(SimuItaneous peripheral operation on-line)
o Khong phan ph0| tai nguyén khi khéng thue sy can thiét
o Chi mét sb it tién trinh c6 kha ning yéu cau tai nguyén

J

Virtual printer

o Chi printer daemon méi lam viéc
véi mdy in = Bé€ tac cho tai
nguyén mdy in bi hly bd

Printer daemon :-;J o Khong phai tai nguyén nao ciing
—_— [\I | dung ky thust SPOOL dudc
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Chuong 2: Quan ly tién trinh
5. B& tic va xit ly bé tic
5.4 Phong ngira bé tic

Diéu kién ch® ddi trudc khi vao doan ging

Nguyén tic: Dam b3o mét tién trinh xin tai nguyén chi khi khéng
s& hitu bAt ky tai nguyén ndo khic
e Cung clp trudc
o Tién trinh xin toan bd tai nguyén ngay tir dau va chi thuc hién
khi d3 c6 day di tai nguyén
o Hiéu qua st dung tai nguyén thip
° Ti7én tr‘!nh chi st dung tai nguyén & giai doan cubi? )
@ Tong so tai nguyén doi héi vugt qué khad ning cla hé thong?
@ Gidi phéng tai nguyén
o Tién trinh gi3i phéng tai nguyén trudc khi xin (xin lai)
tai nguyén méi
o Nhin xét
@ Tbc db thuc hién tién trinh cham

@ Phai ddm bdo dit liéu dugc giit trong tai nguyén tam gii
phéng khéng bi mt Q
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Chuong 2: Quan ly tién trinh
5. B& tic va xit ly bé tic
5.4 Phong ngira bé tic

Diéu kién chd ddi trudc khi vao doan ging: minh hoa

@ Tién trinh gébm 2 giai doan
o Sao chép dit liéu tlr bang tir sang mét file trén dia tu
o Sap xép dir liéu trong file va dua ra méy in
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.4 Phong ngira bé tic

Diéu kién chd ddi trudc khi vao doan ging: minh hoa

Giai doan 1 : Giai doan 2
ST e g MCLTEN

@ Tién trinh gébm 2 giai doan
o Sao chép dit liéu tlr bang tir sang mét file trén dia tu
o S3p x&p dit liéu trong file va dua ra méy in
@ Phuong phép cung cAp trude
e Xin c3 bang tu, file trén dia va mdy in
o Lang phi may in giai doan diu, bing tir giai doan cubi
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

5.4 Phong ngira bé tic

Diéu kién chd ddi trudc khi vao doan ging: minh hoa

Giai doan 1 ' Giai doan 2 ‘s iiies
Coma e Gy e B

@ Tién trinh gébm 2 giai doan
o Sao chép dit liéu tlr bang tir sang mét file trén dia tu
o S3p x&p dit liéu trong file va dua ra méy in
@ Phuong phép cung cAp trude
e Xin c3 bang tu, file trén dia va mdy in
o Lang phi may in giai doan diu, bing tir giai doan cubi
@ Phuong phap gidi phéng tai nguyén
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.4 Phong ngira bé tic

Diéu kién chd ddi trudc khi vao doan ging: minh hoa

Giai doan 2 iy

Giai doan 1 ‘
Cogn 1 £

@ Tién trinh gébm 2 giai doan
o Sao chép dit liéu tlr bang tir sang mét file trén dia tu
o S3p x&p dit liéu trong file va dua ra méy in
@ Phuong phép cung cAp trude
e Xin c3 bang tu, file trén dia va mdy in
o Lang phi may in giai doan diu, bing tir giai doan cubi
@ Phuong phap gidi phéng tai nguyén
o Xin bang tir va file trén dia cho giai doan 1
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

5.4 Phong ngira bé tic

Diéu kién chd ddi trudc khi vao doan ging: minh hoa

Giai doan 1 ' Giai doan 2 % oz
o iy G e,

@ Tién trinh gébm 2 giai doan
o Sao chép dit liéu tlr bang tir sang mét file trén dia tu
o S3p x&p dit liéu trong file va dua ra méy in
@ Phuong phép cung cAp trude
e Xin c3 bang tu, file trén dia va mdy in
o Lang phi may in giai doan diu, bing tir giai doan cubi
@ Phuong phap gidi phéng tai nguyén
o Xin bang tir va file trén dia cho giai doan 1
o Gidi phéng bang tir va file trén dia
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.4 Phong ngira bé tic

Diéu kién chd ddi trudc khi vao doan ging: minh hoa

@ Tién trinh gébm 2 giai doan
o Sao chép dit liéu tlr bang tir sang mét file trén dia tu
o S3p x&p dit liéu trong file va dua ra méy in
@ Phuong phép cung cAp trude
e Xin c3 bang tu, file trén dia va mdy in
o Lang phi may in giai doan diu, bing tir giai doan cubi

@ Phuong phap gidi phéng tai nguyén

o Xin bang tir va file trén dia cho giai doan 1
o Gidi phéng bang tir va file trén dia

CuuDuongThapCong o Xin file trén digsnacméyidaicahergiai doan 2(Neéu khong dugc?)
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Chuong 2: Quan ly tié
5. B& tic va xir ly
5.4 Phong ngira bé tic

Diéu kién trung dung tai nguyén ging

e Nguyén tac: cho phép trung dung tai nguyén khi can thiét
@ Tién trinh P; xin tai nguyén R;
% R; san c6: Cung cap R; cho P;
% R; khéng sin: (R; bi chiém bdi tién trinh Py)
o Py dang dgi tai nguyén
o Trung dung R; tUr Pk va cung cAp cho P; theo yéu ciu
o Thé&m R; vao danh sich cac tai nguyén dang thiéu cta Py
@ Py dugc thuc hién trd lai khi
& C6 dugc tai nguyén dang thidu
& Doi lai dugc R;
o Py dang thuc hién
o P; phai doi (khéng gidi phéng tai nguyén)
@ Cho phép trung dung tai nguyén nhung chi khi can thiét
@ Chi 4p dung cho cic tai nguyén c6 thé luu trit va khoi phuc

trang thai d& dang (CPU, khéng gian nhd). Khé c6 thé 4p
dung cho cac tai nguyén nhu may in ﬂ

@ M0t tién trinh bi trung dung nhiéu lan ?
CuuDuonngﬁbC?n%%m https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

5.4 Phong ngira bé tic
Diéu kién chdg dgi vong tron

o Dit ra mét thd tu todn cuc cla tit ci cic kidu tai nguyén
o R={Ri,Ry,...R,} Tap tht ca cic kiu tai nguyén
o Xy dung ham trattv f : R —» N
e Ham f dugc xay dung dua trén trat tu st dung cac tai nguyén
* f(Bang tih) =1
* f(Diat) =5
*  f(May in) = 12
o Tién trinh chi duoc yéu ciu tai nguyén theo trat tu ting
o Tién trinh chiém giif tai nguyén kiéu Ry chi dugc xin tai
nguyén kiéu R; thdéa man f(R;) > f(Rx)
o Tién trinh yéu ciu tdi tai nguyén Ry sé phai giai phéng tit ca
tai nguyén R; théa man diéu kién f(R;) > f(Rx)
@ Chiing minh
o Gia thiét bé tic X3y ra gilta cac tién trinh {P1,P>,... Py}
e Ri—Pr—> R — P,=> f(Rl) < f(R2)
0R2—>P2—>R3—>P3:>f(R2)<f(R?,)...
ORm*)Pm*)R1*>P1:>f(Rm)<f(R1) Q
CuuDuonngiQJbC?n%EBmo f(Rl) < f( R%gps:lfti.c‘or’n/gliefjgiém?m%n< f(Rl) =V6 Iy
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Chuong 2: Quan ly tién trinh
5. B& tic va xir ly bé tic

5.5 Phong tranh bé tic

© Bé tic va xi ly bé tic

@ Phong tranh bé tic

| B
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) > P(S))

Tsfj dung Ry ! t

[Po}—— P(S2) —> P(5)
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) > P(S))

TsCr dung Ry 3 t
yéu cauR, 3 ,
Py —— P(S;) — P(S)) Sy =1
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) > P(S))

TsCr dung Ry 3 t
lsﬁr dungR> \ ,
Py —— P(S;) — P(S)) S =0
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) » P(Sy) [51=—1

TsCr dung Ry ! t

sUr dungRgTyéu cAuRy

[Pef—— P(S2) —> P(S1)
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) 5 P(S,)

5
Tstr dung Ry levcaur, ¢ 8
— >0
sUr dungRgTyéu cauRy g
Py —— P(S2) —> P(51) S = -1
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) > P(S))

Tsfj dung Ry ! t

[Po}—— P(S2) —> P(5)
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) > P(S))

TsCr dung Ry ! t

—_ = (N
= 4
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Block(P2)
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) > P(S))
TsCr dung Rl_ | lyéu cAuR,

A A !
yéu cauRy

Py —— P(S;) — P(S)) S=1
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Block(P2)
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) > P(S))

~
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

| PL— P(S1) > P(S))

‘ ~
Tsfj dung Ry l t &
. | ' ~
yéu cauRy §
‘ Q
Py —— P(S;) — P(S)) S=1

Nhan xét:

Biét dugc chudi yéu ciu/gidi phéng tai nguyén clia cac tién
trinh, hé théng cé thé dua ra ducc chién lusc phan phéi tai
nguyén (chap thudn hay phdi doi) cho moi yéu cau dé bé tic
khbng xay ra.
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Nguyén tic

@ Phai biét trudc cac thong tin vé tién trinh va tai nguyén
o Tién trinh phdi khai bdo lugng tai nguyén I6n nhat moi loai sé
yéu cau khi thyc hién

| B
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Nguyén tic

@ Phai biét trudc cac thong tin vé tién trinh va tai nguyén
o Tién trinh phai khai bao luong tai nguyén 16n nhit mbi loai s&
yéu cau khi thuc hién
o Quyét dinh dua trén ké&t qud kiém tra trang théi cung cap tai
nguyén (Resource-Allocation State) -Trang théi hé théng
o Trang théi cung cAp tai nguyén xéc dinh béi cic théng sb
° Sé“) don vi tai nguyén c6 sin trong hé théng
o S& don vi tai nguyén d3 dugc chp cho mi tién trinh
o S don vi tai nguyén I6n nhit mai tién trinh 6 thé yéu ciu
o Néu hé théng an toan, s& dap iing cho yéu cau

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Nguyén tic

@ Phai biét trudc cac thong tin vé tién trinh va tai nguyén
o Tién trinh phai khai bao luong tai nguyén 16n nhit mbi loai s&
yéu cau khi thuc hién
o Quyét dinh dua trén ké&t qud kiém tra trang théi cung cap tai
nguyén (Resource-Allocation State) -Trang théi hé théng
o Trang théi cung cAp tai nguyén xéc dinh béi cic théng sb
° Sé“) don vi tai nguyén c6 sin trong hé théng
o S& don vi tai nguyén d3 dugc chp cho mi tién trinh
o S don vi tai nguyén I6n nhit mai tién trinh 6 thé yéu ciu
o Néu hé théng an toan, s& dap iing cho yéu cau
o Thuc hién kiém tra m3i khi nhan dugc yéu cu tai nguyén
o Muc dich: Dam bdo trang thai hé théng ludn an toan
o Thai diém ban diu (chUa c/cp tai nguyén), hé thong an toan
o Hé thong chi cung chp tai nguyén khi vAn dam b3o an toan

=Hé théng chuyen tir trang thai an toan nay sang trang thai
an toan khac
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Nguyén tic

@ Phai biét trudc cac thong tin vé tién trinh va tai nguyén
o Tién trinh phai khai bao luong tai nguyén 16n nhit mbi loai s&
yéu cau khi thuc hién
o Quyét dinh dua trén ké&t qud kiém tra trang théi cung cap tai
nguyén (Resource-Allocation State) -Trang théi hé théng
o Trang théi cung cAp tai nguyén xéc dinh béi cic théng sb
° Sé“) don vi tai nguyén c6 sin trong hé théng
o S& don vi tai nguyén d3 dugc chp cho mi tién trinh
o S don vi tai nguyén I6n nhit mai tién trinh 6 thé yéu ciu
o Néu hé théng an toan, s& dap iing cho yéu cau
o Thuc hién kiém tra m3i khi nhan dugc yéu cu tai nguyén
o Muc dich: Dém bdo trang thai h§ théng lubn an toé/n
© Thai diém ban dau (,chua c/cap tai nguyén), hé thong an toan
@ Hé thong chi cung cap tai nguyén khi vdn ddm bdo an toan
=Hé théng chuyén tir trang thai an toan nay sang trang thai
an toan khac

) N 2 A A N 3?
Trang thai an toan cua hé thong la gi?
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Trang thai an toan

Trang thai cha hé thdng 13 an toan khi

o C6 thé cung chp tai nguyén cho ting tién
trinh (dén yéu cau I6n nhat) theo mot
trat tu nao diy ma khéng xay ra bé tic

o 10n tai chuOi an toan cla tat cd cic
tién trinh
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Chuoi an toan

Chudi tién trinh P={Py, P,,..., P,} 1a an toan néu
Vi mBi tién trinh P;, moi y&u cAu tai nguyén trong tuong lai déu
c6 thé dap (ing nhd vao

o Luong tai nguyén hién c6 trong hé théng

e Tai nguyén dang chiém giit bdi tht ca céc tién trinh Pi(j <)

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Chuoi an toan

Chudi tién trinh P={Py, P,,..., P,} 1a an toan néu
Vi mBi tién trinh P;, moi y&u cAu tai nguyén trong tuong lai déu
c6 thé dap (ing nhd vao
o Luong tai nguyén hién c6 trong hé théng
o Tai nguyen dang chiém giit bai tat ca cic tién trinh P; (< i)
Trong chudi an toan, khi P; yéu cau tai nguyén
o N&u khéng thé dip tng ngay 13p tic, P; doi cho tdi khi P; két
thic (j < i)
e Khi P két thac va giai phéng tai nguyén, P; sé nhan dudc tai
nguyén can thiét, thuc hién, gidi phdng cic tai nguyén di
duoc cung cAp va két thac
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Chuoi an toan

Chudi tién trinh P={Py, P,,..., P,} 1a an toan néu
Vi mBi tién trinh P;, moi y&u cAu tai nguyén trong tuong lai déu
c6 thé dap (ing nhd vao
o Luong tai nguyén hién c6 trong hé théng
o Tai nguyen dang chiém giit bai tat ca cic tién trinh P; (< i)
Trong chudi an toan, khi P; yéu cau tai nguyén
o N&u khéng thé dip tng ngay 13p tic, P; doi cho tdi khi P; két
thic (j < i)
e Khi P két thac va giai phéng tai nguyén, P; sé nhan dudc tai
nguyén can thiét, thuc hién, gidi phdng cic tai nguyén di
duoc cung cAp va két thac
Trong chudi an toan
o Khi P; két thiic va gidi phdng tai nguyén = P;; sé nhan
duoc tai nguyén can thiét va két thac duoc ...
@ TAt c3 cic tién trinh trong chudi an toan déu két thac dugc Q
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Chuoi an toan

Chudi tién trinh P={Py, P,,..., P,} 1a an toan néu
Vi mBi tién trinh P;, moi y&u cAu tai nguyén trong tuong lai déu
c6 thé dap (ing nhd vao

o Luong tai nguyén hién c6 trong hé théng

o Tai nguyen dang chiém giit bai tat ca cic tién trinh P; (< i)

Trong chudi an toan, khi P; yéu cau tai nguyén

o N&u khéng thé dip tng ngay 13p tic, P; doi cho tdi khi P; két
thic (j < i)

e Khi P két thac va giai phéng tai nguyén, P; sé nhan dudc tai
nguyén can thiét, thuc hién, gidi phdng cic tai nguyén di
duoc cung cAp va két thac

Trong chudi an toan

o Khi P; két thiic va gidi phdng tai nguyén = P;; sé nhan
duoc tai nguyén can thiét va két thac duoc ...

@ TAt c3 cic tién trinh trong chudi an toan déu két thac dugc

cuuongTig@ndopf 2 Py chi cuthé détithitaubdi tai nguyén hé théng dang
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa

@ Xem xét hé théng gdm
o 3 tién trinh Py, P>, P3 va 1 tai nguyén R c6 12 don vi
o Cac tién trinh (Py, Py, P3) c6 thé yéu ciu tbi da téi (10,4, 9)
don vi tai nguyén R
o Tai thai diém to, cac tién trinh (Py, Ps, P3) da dugc chp
(5,2,2) don vi tai nguyén R
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa

@ Xem xét hé théng gdm
o 3 tién trinh Py, P>, P3 va 1 tai nguyén R c6 12 don vi
o Cac tién trinh (Py, Py, P3) c6 thé yéu ciu tbi da téi (10,4, 9)
don vi tai nguyén R
o Tai thai diém to, cac tién trinh (Py, Ps, P3) da dugc chp
(5,2,2) don vi tai nguyén R

o Tai thdi diém hién tai (to) hé théng c6 an toan?
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa

@ Xem xét hé théng gdm
o 3 tién trinh Py, P>, P3 va 1 tai nguyén R c6 12 don vi
o Cac tién trinh (Py, Py, P3) c6 thé yéu ciu tbi da téi (10,4, 9)
don vi tai nguyén R
o Tai thai diém to, cac tién trinh (Py, Ps, P3) da dugc chp
(5,2,2) don vi tai nguyén R

o Tai thdi diém hién tai (to) hé théng c6 an toan?

Hé théng d3 cip (5 + 2 + 2) don vi, vay con lai 3 don vi

Cac tién trinh (Py, Py, P3) con c6 thé yéu cau (5,2,7) don vi
V6i 3 don vi hién c6, moi yéu cAu cla P, déu dap tng dugc
= P, chic chin két thic dugc va sé gidi phéng 2 don vi R
V6i 3 + 2 don vi, P; chic chin két thiic,sé giai phéng 5 don vi
Vi 34 2+ 5 don vi Ps chic chin két thac dugc

G thsi diém to cc tién trinh Py, Py, P3 déu chic chin két th
= hé thdéng an toan véi day an toan (P, P1, P3)
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa

@ Xem xét hé théng gdm
o 3 tién trinh Py, P>, P3 va 1 tai nguyén R c6 12 don vi
o Cac tién trinh (Py, Py, P3) c6 thé yéu ciu tbi da téi (10,4, 9)
don vi tai nguyén R
o Tai thai diém to, cac tién trinh (Py, Ps, P3) da dugc chp
(5,2,2) don vi tai nguyén R

o Tai th&i diém t;, tién trinh P3 yéu cau va dugc clp 1 don vi tai
nguyén R. Hé thong cé an toan?
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa

@ Xem xét hé théng gdm
o 3 tién trinh Py, P>, P3 va 1 tai nguyén R c6 12 don vi
o Cac tién trinh (Py, Py, P3) c6 thé yéu ciu tbi da téi (10,4, 9)
don vi tai nguyén R
o Tai thai diém to, cac tién trinh (Py, Ps, P3) da dugc chp
(5,2,2) don vi tai nguyén R

o Tai th&i diém t;, tién trinh P3 yéu cau va dugc clp 1 don vi tai
nguyén R. H& thbng c6 an toan?

o Véi 2 don vi hién c6, moi yéu ciu clia P, déu dap ting dugc
= P, chic chin két thic, gidi phéng 2 don vi R

o Khi P, két thiic sb tai nguyén sin cé trong hé théng 13 4

o Véi 4 don vj tai nguyén, P; va P; déu c6 thé phai doi khi xin
thém 5 don vi tai nguyén

o Vay hé thbng khéng an toan véi day (P, Ps)

CuuDuong‘I'YTQJg:?n%%m https77Tb.com/tallieudientucntt
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Chuong
5. Bé
5.5

2: Quan ly tién trinh
téc va xir Iy bé tic
Phong tranh bé tic

Vi du minh hoa

@ Xem xét hé théng gdm
o 3 tién trinh Py, P>, P3 va 1 tai nguyén R c6 12 don vi
o Cac tién trinh (Py, Py, P3) c6 thé yéu ciu tbi da téi (10,4, 9)
don vi tai nguyén R
o Tai thai diém to, cac tién trinh (Py, Ps, P3) da dugc chp
(5,2,2) don vi tai nguyén R

CuuDuongT

o Tai th&i diém t;, tién trinh P3 yéu cau va dugc clp 1 don vi tai
nguyén R. H& thbng c6 an toan?
e V6i 2 don vi hién ¢, moi yéu ciu clia P, déu dép dng duoc
= P, chic chin két thic, gidi phéng 2 don vi R
o Khi P, két thiic sb tai nguyén sin c6 trong hé théng 13 4
e Véi 4 don vi tai nguyén, P; va Ps déu c6 thé phai doi khi xin
thém 5 don vi tai nguyén
o Vay hé thbng khéng an toan véi day (P, Ps)
Nhan xét: Tai thdi diém t, néu tién trinh P3 phdi doi khi y
ciu thém 1 don vi tai nguyén, bé tic sé duoc loai trir
qu:?n%%m ATtpS./7Th.comvtalieudientuctt
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Phong tranh bé tic

@ Nhan xét
o Hé théng an toan = CAc tién trinh ddu cé thé két thic duoc
= khéng xay ra bé tic
o Haé thbng khdng an toan = Cé kha ning xay ra bé tic

| B
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Phong tranh bé tic

@ Nhan xét
o Hé théng an toan = CAc tién trinh ddu cé thé két thic duoc
= khéng xay ra bé tic
o Haé thbng khdng an toan = Cé kha ning xay ra bé tic
@ Phuong phép
o Khéng d& hé théng roi vao tinh trang khéng an toan
o Kiém tra moi yéu cAu tai nguyén
o Né&u hé théng van an toan khi cung cAp = Cung cip

o Né&u hé théng khéng an toan khi cung cAp = Phai doi

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Phong tranh bé tic

@ Nhan xét
o Hé théng an toan = CAc tién trinh ddu cé thé két thic duoc
= khéng xay ra bé tic
o Haé thbng khdng an toan = Cé kha ning xay ra bé tic
@ Phuong phép
o Khéng d& hé théng roi vao tinh trang khéng an toan
o Kiém tra moi yéu cAu tai nguyén
o Né&u hé théng van an toan khi cung cAp = Cung cip
o Né&u hé théng khéng an toan khi cung cAp = Phai doi
@ Thuat toan
o Thuat to4n dua vao dd thi cung cAp tai nguyén
e Thuit todn ngudi quan ly nha bang

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Thuit toan dua vao dé thi cung chp tai nguyén

o St dung khi m&i kiéu tai nguyén chi ¢ 1 don vi
o C6 chu trinh, s& cé bé tic

| B
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Thuit toan dua vao dé thi cung chp tai nguyén

o St dung khi m&i kiéu tai nguyén chi ¢ 1 don vi
o C6 chu trinh, s& c6 bé tic

@ Thém vao db thi loai cung méi: cung doi héi P; — R;
o Clng huéng véi cung yéu cau, thé hién trong db thj —— >
o Cho biét P; c6 thé yéu cAu R; trong tuong lai

D=
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Thuit toan dua vao dé thi cung chp tai nguyén

o St dung khi méi kiéu tai nguyén chi c6 1 don vi
o C6 chu trinh, s& cé bé tic
o Thém vao db thi loai cung mdi: cung doi hoéi P; — R;
o Cung h/uéng Vi cung yél{ cAu, thé hién trong dé thj —— >
o Cho biét P; c6 thé yéu cau R; trong tuong lai
@ Tién trinh khi tham gia hé théng, phai thém tit c3 cic cung
ddi héi tuong dng vao db thi ]
o Khi P; yéu cau R;, cung doi héi P; — R; chuyén thanh cung
yéu ciu P; — R;
o Khi P; gidi phéng R;, cung sir dung R; — P; chuyén thanh
cung doi héi P; — R;

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Thuit toan dua vao dé thi cung chp tai nguyén

o St dung khi méi kiéu tai nguyén chi c6 1 don vi
o C6 chu trinh, s& cé bé tic

o Thém vao db thi loai cung mdi: cung doi hoéi P; — R;

o Cung h/uéng Vi cung yél{ cAu, thé hién trong dé thj —— >
o Cho biét P; c6 thé yéu cau R; trong tuong lai

@ Tién trinh khi tham gia hé théng, phai thém tit c3 cic cung
ddi héi tuong dng vao db thi ]

o Khi P; yéu cau R;, cung doi héi P; — R; chuyén thanh cung
yéu cau Pi— R;

o Khi P; gidi phéng R;, cung sir dung R; — P; chuyén thanh
cung doi héi P; — R;

o Thuat toadn: Yéu ciu tai nguyén R; cha tién trinh P; ducc
théa man chi khi viéc chuyén cung yéu cu P; — R; thanh
cung st dung R; — P; khong tao chu trinh trén dd thi

o Khéng chu trinh: Hé thong an toan i )
o C6 chu trinh: Viéc cung cap tai nguyén day hé théng vao tinh
CuuDuongTheCong.sam  +rane khong YRS{B5eyVtalieudientucntt
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Chuong 2: Quan ly trinh
5. B& tic va xir Iy bé
5.5 Phong tranh bé tic

Vi du

@ Hé théng: 2 tién trinh Py, P va 2 tai
nguyén Ry, R>, mdi loai 1 don vi

o P; c6 thé xin Ry, R, trong tuong lai

o Py c6 thé xin Ry, Ry trong tuong lai

D=,
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic
5.5 Phong tranh bé tic

Vi du

o Hé théng: 2 tién trinh Py, P, va 2 tai
nguyén Ry, R>, moi loai 1 don vi
o Py c6 thé xin Ry, R, trong tuong lai
o P; cé thé xin Ry, R, trong tuong lai
@ P; yéu ciu tai nguyén Ry
o Cung doi hdi trd thanh cung yéu ciu

e
D=,
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

@ Hé théng: 2 tién trinh Py, P va 2 tai
nguyén Ry, R>, mdi loai 1 don vi

o P; c6 thé xin Ry, R, trong tuong lai

o Py c6 thé xin Ry, Ry trong tuong lai

@ P; yéu ciu tai nguyén Ry

e o Cung ddi hdi trd thanh cung yéu cau
“ hY
R @ Yéu ciu clia P; dugc déap (ing
A ] N ,
*y o Cung yéu cau thanh cung st dung
@ Q
A L4
- L4
- L4
A ] L4
A ] *
A 3 *
A 3 L4

L

CuuDuongTqQ_jbC?n%EBm https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

@ Hé théng: 2 tién trinh Py, P va 2 tai
nguyén Ry, R>, mdi loai 1 don vi

o P; c6 thé xin Ry, R, trong tuong lai

o Py c6 thé xin Ry, Ry trong tuong lai

@ P; yéu ciu tai nguyén Ry
. o Cung ddi hdi trd thanh cung yéu cau

R @ Yéu chu clia P; dugc dap ting

. o Cung yéu cau thanh cung st dung
@ @ @ P, yéu ciu tai nguyén R, = cung doi

. hoi tré thanh cung yéu ciu P» — R,

Rz
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

@ Hé théng: 2 tién trinh Py, P va 2 tai
nguyén Ry, R>, mdi loai 1 don vi

o P; c6 thé xin Ry, R, trong tuong lai

o Py c6 thé xin Ry, Ry trong tuong lai

@ P; yéu ciu tai nguyén Ry

e o Cung ddi hdi trd thanh cung yéu cau
“ \
. @ Yéu ciu clia P; dugc déap (ing

*y o Cung yéu cau thanh cung st dung
@‘ @ @ P, yéu cau tai nguyén R2\2> cung doi

. héi tré thanh cung yéu cau P, — Ry

. o Néu dép tng
. A A BN 2

2 =-Cung yéu cau thanh cung st dung

Rz
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

@ Hé théng: 2 tién trinh Py, P va 2 tai
nguyén Ry, R>, mdi loai 1 don vi

o P; c6 thé xin Ry, R, trong tuong lai

o Py c6 thé xin Ry, Ry trong tuong lai

@ P; yéu ciu tai nguyén Ry
o Cung ddi hdi trd thanh cung yéu cau
@ Yéu ciu cha Py dugc dip ing
o Cung yéu cau thanh cung st dung
@ P, yéu ciu tai nguyén R, = cung doi
hdi trd thanh cung yéu cdu P, — R»
o Néu dép dng
=-Cung yéu cau thanh cung st dung
= Khi P; yéu cau R, = P; phai n
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

@ Hé théng: 2 tién trinh Py, P va 2 tai
nguyén Ry, R>, mdi loai 1 don vi

o P; c6 thé xin Ry, R, trong tuong lai

o Py c6 thé xin Ry, Ry trong tuong lai

o P; yéu cAu tai nguyén R
e Cung doi héi trd thanh cung yéu cau
@ Yéu ciu cha Py dugc dip ing
o Cung yéu cau thanh cung st dung
@ @ @ P, yéu ciu tai nguyén R, = cung doi
hdi trd thanh cung yéu cdu P, — R»
o Néu dép dng
=Cung yéu ciu thanh cung st dung

= Khi Py yéu cAu R, = P; phai "i
= Khi P, yéu ciu Ry = P phai Q
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

@ Hé théng: 2 tién trinh Py, P va 2 tai
nguyén Ry, R>, mdi loai 1 don vi

o P; c6 thé xin Ry, R, trong tuong lai

o Py c6 thé xin Ry, Ry trong tuong lai

o P; yéu cAu tai nguyén R
e Cung doi héi trd thanh cung yéu cau
@ Yéu ciu cha Py dugc dip ing
o Cung yéu cau thanh cung st dung
@ @ @ P, yéu ciu tai nguyén R, = cung doi
hdi trd thanh cung yéu cdu P, — R»
o Néu dép dng
=Cung yéu ciu thanh cung st dung

= Khi Py yéu cAu R, = P; phai "i
= Khi P, yéu ciu Ry = P phai Q
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

@ Hé théng: 2 tién trinh Py, P va 2 tai
nguyén Ry, R>, mdi loai 1 don vi

o P; c6 thé xin Ry, R, trong tuong lai

o Py c6 thé xin Ry, Ry trong tuong lai

o P; yéu cAu tai nguyén R
. e Cung doi héi trd thanh cung yéu cAu
% @ Yéu chu clia P; dugc dap ting
. o Cung yéu cau thanh cung st dung
@ @ @ P, yéu ciu tai nguyén R, = cung doi
. . hdi trd thanh cung yéu cdu P, — R»
* o’ o Néu dap ing
s 2 =Cung yéu ciu thanh cung st dung

= Khi Py yéu cAu R, = P; phai "i
R, = Khi P, yéu cau R; = P, phai Q
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du

@ Hé théng: 2 tién trinh Py, P va 2 tai
nguyén Ry, R>, mdi loai 1 don vi

o P; c6 thé xin Ry, R, trong tuong lai

o Py c6 thé xin Ry, Ry trong tuong lai

o P; yéu cAu tai nguyén R

. e Cung doi héi trd thanh cung yéu cau
% @ Yéu chu clia P; dugc dap ting

. e Cung yéu cAu thanh cung st dung
@ @ @ P, yéu cau tai nguyén R2\2> cung doi
. hdi trd thanh cung yéu cdu P, — R»
. o Néu dép dng
33 =Cung yéu ciu thanh cung st dung

= Khi P; yéu cau R, = P; phai ni
R, = Khi P, yéu cau Ry = P, phai Q
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Thuat toan ngudi quan ly nha bang: Gidi thiéu

@ Thich hop cho cic hé théng gdm cac kiu tai nguyén cé nhiéu
don vi
o Mbt tién trinh méi xult hién trong hé théng can khai bo sb
don vi 16n nhit cda mai kidu tai nguyén sé st dung
o Khéng dugc vuot qué téng sb tai nguyén clia hé théng
@ Khi mét tién trinh y&u ciu tai nguyén, hé thdng kiém tra liéu
dép tng cho yéu cu hé théng c6 con an toan khéng
° N(feu hé th(fang van an toan = Cung,cép tai nguyén cho yéu cu
o Néu hé thong khdng an toan = Tién trinh phai dgi
@ Thuit toan cin

o Cac chu tric dif lieu biéu di&n trang thai phan phdi tai nguyén
o Thuit todn kiém tra tinh trang an toan cla hé théng
o Thudt todn yéu cau tai nguyén
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Cac cau tric dir liéu |

Hé théng
n sb tién trinh trong hé théng
m sb kiéu tai nguyén trong hé théng
Céac chu tric dit liéu
Available Vector chiéu d?i m cho biét s6 don vi tai nguyén s3n
c6 trong hé thong. (Available[3] = 8 =7)
Max Ma trin n* m cho biét sb lugng 16n nhit mai kidu tai
nguyén cla tirng tién trinh. (Max[2,3] = 5 =7)
Allocation Ma trén n+ m cho biét s lugng méi kiéu tai nguyén
da cap cho tién trinh. (Allocation[2,3] = 2 =7)
Need Ma tr\én n%m chi ra sélluqng m3i kiéu tai nguyén
con can dén cda tiing tién trinh. Need[2,3] = 3 =7) .
a

Need[i][j] = Max([i][j] - Allocationli][j]
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Cac cau tric dix liéu 1l

Quy udc
@ X, Y la cic vector d6 dai n
e X< Y& X[<Y[] Vi=1,2,...,n
o Céc dong clia ma tran Max, Yéu ciu, Cung cap duoc xi ly
nhu cic vector
@ Thuét toan tinh toan trén cac vector
Céc chu tric cuc bd
Work vector dé dai m cho biét mbi tai nguyén con bao
nhiéu
Finish vector dé dai n, kiéu logic cho biét tién trinh c6 chic
chin két thac khong

a
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Chuong

2: Quan ly tién trinh

5. B& tic va xi Iy bé tic

55

Phong tranh bé tic

Thuat toan kiém tra An toan

CuuDuongT

BOOL Safe(Current Resource-Allocation State){
Work<«—Available
for (i : 1 — n) Finish[i]«false
flag« true
While(flag){
flag«+false
for (i:1— n) do
if(Finish[i]=false AND Need[i] <Work){
Finish[i]< true
Work < Work+Allocationli]
flag« true
}
}
for (i : 1 — n) if (Finish[i]=false)return false
return true;

@@%Zgnggﬂm https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa

o Xét hé théng gbdm 5 tién trinh Py, P1, Ps, P3, P4 va 3 tai
nguyén R07 Rla R2
o Tai nguyén Ry c6 10 don vi, Ry c6 5 don vi, R, c6 7 don vi
@ Yéu cAu tai nguyén 16n nhit va luong tai nguyén d3 cip cla
mdi_tién trinh

Ro Ri R Ro Ri R
Po | 7 5 3 Py | O 1 0
Py |3 2 2 Py |2 0 0
P, |9 0 2 P> |3 0 2
P3| 2 2 2 P3| 2 1 1
Py | 4 3 3 Py | 0O 0 2
Max Allocation

@ Hé théng c6 an toan?

o Tién trinh Py yéu ciu thém 1 don vi Ry va 2 don vi Ry? [%
o Tién trinh Py yéu cAu thém 3 don vi Ry va 3 don vi Ry? A
2 don vi Ry. Cung=cap?

? Hcom/tallleudl entucntt
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

@ Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

| B
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

@ Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

o Yéu ciu con lai clia mdi tién trinh (Need = Max - Allocation)

RR R R Rhk Ri R Rh Ri R
Py 7 5 3 Py | 0 1 0 Po|7 4 3
P13 2 2 Pil2 0 O P11 2 2
P19 0 2 P13 0 2 P16 0 0
P32 2 2 Pz |2 1 1 P; |0 1 1
P,14 3 3 P,10 0 2 Py 4 3 1
Max Allocation Need

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

@ Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

o Yéu ciu con lai clia mdi tién trinh (Need = Max - Allocation)

RR R R Rhk Ri R Rh Ri R
Py 7 5 3 Py | 0 1 0 Po|7 4 3
P13 2 2 Pil2 0 O P11 2 2
P19 0 2 P13 0 2 P16 0 0
P32 2 2 Pz |2 1 1 P; |0 1 1
P,14 3 3 P,10 0 2 Py 4 3 1
Max Allocation Need

Thuc hién thuit toan an toan

Tientinh | Py, P1 P, P; Py
Finish F F F F F
Work (3,3, 2)

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

o Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

@ Yéu cu con lai clia m3i tién trinh (Need = Max - Allocation)

RR R R Rk Ri R Rh Ri R
Pob|7 5 3 Py | O 1 0 Pb|7 4 3
P13 2 2 P12 0 O P11 2 2
P, 19 0 2 P13 0 2 P16 0 0
P32 2 2 P3| 2 1 1 P3| 0 1 1
Py,14 3 3 P,10 0 2 Py 4 3 1

Max Allocation Need

Thuc hién thudt toan an toan

Tiéntinh | Py, P1 P, P3Py
Finsh |l F F F F
Work (3,3,2)

D=

CuuDuongTB%rgC?n%%m https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

o Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

@ Yéu cu con lai clia m3i tién trinh (Need = Max - Allocation)

RR R R Rk Ri R Rh Ri R
Pob|7 5 3 Py | O 1 0 Pb|7 4 3
P13 2 2 P12 0 O P11 2 2
P, 19 0 2 P13 0 2 P16 0 0
P32 2 2 P3| 2 1 1 P3| 0 1 1
Py,14 3 3 P,10 0 2 Py 4 3 1

Max Allocation Need

Thuc hién thudt toan an toan

Tiéntinh | Py, P1 P, P3Py
Finsh |[F W F F F
Work (3,3,2)

D=
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

o Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

@ Yéu cu con lai clia m3i tién trinh (Need = Max - Allocation)

RR R R Rk Ri R Rh Ri R
Pob|7 5 3 Py | O 1 0 Pb|7 4 3
P13 2 2 P12 0 O P11 2 2
P, 19 0 2 P13 0 2 P16 0 0
P32 2 2 P3| 2 1 1 P3| 0 1 1
Py,14 3 3 P,10 0 2 Py 4 3 1

Max Allocation Need

Thuc hién thudt toan an toan

Tiéntinh | Py, P1 P, P3Py
Finsh |[F T [ F F
Work (5,3, 2)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

o Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

@ Yéu cu con lai clia m3i tién trinh (Need = Max - Allocation)

RR R R Rk Ri R Rh Ri R
Pob|7 5 3 Py | O 1 0 Pb|7 4 3
P13 2 2 P12 0 O P11 2 2
P, 19 0 2 P13 0 2 P16 0 0
P32 2 2 P3| 2 1 1 P3| 0 1 1
Py,14 3 3 P,10 0 2 Py 4 3 1

Max Allocation Need

Thuc hién thudt toan an toan

Tiéntinh | Py, P1 P, P3Py
Finsh |[F T F B F
Work (5,3, 2)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

o Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

@ Yéu cu con lai clia m3i tién trinh (Need = Max - Allocation)

RR R R Rk Ri R Rh Ri R
Pob|7 5 3 Py | O 1 0 Pb|7 4 3
P13 2 2 P12 0 O P11 2 2
P, 19 0 2 P13 0 2 P16 0 0
P32 2 2 P3| 2 1 1 P3| 0 1 1
Py,14 3 3 P,10 0 2 Py 4 3 1

Max Allocation Need

Thuc hién thudt toan an toan
Tiéntrinh | Py P1 P, P3 Py

Finish F T F T .

Work (7, 4, 3)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

@ Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

o Yéu ciu con lai clia mdi tién trinh (Need = Max - Allocation)

RR R R Rhk Ri R Rh Ri R
Py 7 5 3 Py | 0 1 0 Po|7 4 3
P13 2 2 Pil2 0 O P11 2 2
P19 0 2 P13 0 2 P16 0 0
P32 2 2 Pz |2 1 1 P; |0 1 1
P,14 3 3 P,10 0 2 Py 4 3 1
Max Allocation Need

Thuc hién thuit toan an toan

Tientinh | Py, P1 P, P; Py
Finish F T F T T
Work (7, 4, 5)
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5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

@ Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

o Yéu ciu con lai clia mdi tién trinh (Need = Max - Allocation)

RR R R Rhk Ri R Rh Ri R
Py 7 5 3 Py | 0 1 0 Po|7 4 3
P13 2 2 Pil2 0 O P11 2 2
P19 0 2 P13 0 2 P16 0 0
P32 2 2 Pz |2 1 1 P; |0 1 1
P,14 3 3 P,10 0 2 Py 4 3 1
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Thuc hién thuit toan an toan
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : Kiém tra tinh an toan

@ Sb tai nguyén con sin trong hé théng (Ro, Ry, R2) =(3, 3, 2)

o Yéu ciu con lai clia mdi tién trinh (Need = Max - Allocation)

RR R R Rhk Ri R Rh Ri R
Py 7 5 3 Py | 0 1 0 Po|7 4 3
P13 2 2 Pil2 0 O P11 2 2
P19 0 2 P13 0 2 P16 0 0
P32 2 2 Pz |2 1 1 P; |0 1 1
P,14 3 3 P,10 0 2 Py 4 3 1
Max Allocation Need

Thuc hién thuit toan an toan

Tientinh | Py, P1 P, P; Py
Finish T T T T T
Work (10, 5, 7)
Hé thf‘)ng an toan (Pl, P3, Py, Py, P2)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Thuit todn yéu cau tai nguyén

@ Request[i] Vector ydu ciu tai nguyén ctia tién trinh P;

o Request[3,2] = 2: Tién trinh P3 yéu cu 2 don vi tai nguyén R,
e Khi P; yéu ciu tai nguyén, hé théng thuc hién

O if(Request[i]>Need]i])

Error(Yéu ciu vuot qud khai bdo tai nguyén)

@ if(Request[i]>Available)

Block(Khéng dii tai nguyén, tién trinh phai doi)

© Thiét lap trang thai phan phdi tai nguyén méi cho hé théng

o Available = Available - Request][i]
o Allocation[i] = Allocation[i] + Request][i]
o Need[i] = Need][i] - Request][i]

© Phan phéi tai nguyén dya trén két qua kiém tra tinh an toan

CuuDuongTB%%C?n%%m

clia trang thai phan phdi tai nguyén mdi
if (Safe(New Resource Allocation State))

Phan phbi cho P; theo yéu ciu .
else ﬁ

Tién trinh P; phai doi
Khéi phuglaitrangdhdinct (Available, Allocation,Need )
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cp
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cp
o Né&u cung clp : Available = (2, 3, 0)

Ro Ri R Ro Ri R
Pb/O 1 O Pb|7 4 3
P13 0 2 PL|O0O 2 0
P13 0 2 P16 0 O
P32 1 1 P; |0 1 1
P,|/0 0 2 Py|4 3 1

Allocation Need

D=

CuuDuongTB%nF?n%EBm https://fb.com/tailieudientucntt


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

Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cp
o Né&u cung clp : Available = (2, 3, 0)

Ro Ri R Ro Ri R
Pb/O 1 O Pb|7 4 3
P13 0 2 PL|O0O 2 0
P13 0 2 P16 0 O
P32 1 1 P; |0 1 1
P,|/0 0 2 Py|4 3 1

Allocation Need

Thuc hién thuit toan an toan

Tiéntinh | Pp P1 P, P3 Py
Finish F F F F F
Work (2,3,0)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cip
o N&u cung clp : Available = (2, 3, 0)

Ro Ri R Ro Ri R
Po| O 1 0 Po | 7 4 3
Py |3 0 2 Py |0 2 0
P> | 3 0 2 P, | 6 0 0
Ps |2 1 1 P; |0 1 1
Py | O 0 2 Py, | 4 3 1
Allocation Need

Thuc hién thudt toan an toan

Tiéntinh | P, P1 P, P3 Py
Finsh |l F F F F
Work (2,3,0)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cip
o N&u cung clp : Available = (2, 3, 0)

Ro Ri R Ro Ri R
Po| O 1 0 Po | 7 4 3
Py |3 0 2 Py |0 2 0
P> | 3 0 2 P, | 6 0 0
Ps |2 1 1 P; |0 1 1
Py | O 0 2 Py, | 4 3 1
Allocation Need

Thuc hién thudt toan an toan

Tiéntinh | P, P1 P, P3 Py
Finsh |[F W F F F
Work (2,3,0)
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Chuong 2: Quan ly tién trinh
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5.5 Phong tranh bé tic
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cip
o N&u cung clp : Available = (2, 3, 0)

Ro Ri R Ro Ri R
Po| O 1 0 Po | 7 4 3
Py |3 0 2 Py |0 2 0
P> | 3 0 2 P, | 6 0 0
Ps |2 1 1 P; |0 1 1
Py | O 0 2 Py, | 4 3 1
Allocation Need
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Tiéntinh | P, P1 P, P3 Py
Finsh |[F T F B F
Work (5, 3,2)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cip
o N&u cung clp : Available = (2, 3, 0)

Ro Ri R Ro Ri R
Po| O 1 0 Po | 7 4 3
Py |3 0 2 Py |0 2 0
P> | 3 0 2 P, | 6 0 0
Ps |2 1 1 P; |0 1 1
Py | O 0 2 Py, | 4 3 1
Allocation Need

Thuc hién thudt toan an toan
Tiéntinh | P, P1 P, P3 Py

Finish F T F T .

Work (7, 4, 3)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cp
o Né&u cung clp : Available = (2, 3, 0)

Ro Ri R Ro Ri R
Pb/O 1 O Pb|7 4 3
P13 0 2 PL|O0O 2 0
P13 0 2 P16 0 O
P32 1 1 P; |0 1 1
P,|/0 0 2 Py|4 3 1

Allocation Need

Thuc hién thuit toan an toan

Tiéntinh | Pp P1 P, P3 Py
Finish F T F T T
Work (7, 4, 5)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cip
o N&u cung clp : Available = (2, 3, 0)
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Py |3 0 2 Py |0 2 0
P> | 3 0 2 P, | 6 0 0
Ps |2 1 1 P; |0 1 1
Py | O 0 2 Py, | 4 3 1
Allocation Need

Thuc hién thudt toan an toan

Tiéntinh | P, P1 P, P3 Py
Finsh [l T F T T
Work (7, 4,5)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cip
o N&u cung clp : Available = (2, 3, 0)
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Py |3 0 2 Py |0 2 0
P> | 3 0 2 P, | 6 0 0
Ps |2 1 1 P; |0 1 1
Py | O 0 2 Py, | 4 3 1
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cp
o Né&u cung clp : Available = (2, 3, 0)

Ro Ri R Ro Ri R
Pb/O 1 O Pb|7 4 3
P13 0 2 PL|O0O 2 0
P13 0 2 P16 0 O
P32 1 1 P; |0 1 1
P,|/0 0 2 Py|4 3 1

Allocation Need

Thuc hién thuit toan an toan

Tiéntinh | Pp P1 P, P3 Py
Finish T T T T T
Work (10, 5, 7)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa : P; yéu ciu (1,0,2)

o Request[1]<Available ((1,0,2) < (3,3,2)) = C6 thé cung cp
o Né&u cung clp : Available = (2, 3, 0)

Ro Ri R Ro Ri R
Pb/O 1 O Pb|7 4 3
P13 0 2 PL|O0O 2 0
P13 0 2 P16 0 O
P32 1 1 P; |0 1 1
P,|/0 0 2 Py|4 3 1

Allocation Need

Thuc hién thuit toan an toan

Tiéntinh | Pp P1 P, P3 Py
Finish T T T T T
Work (10, 5, 7)

Yéu cau dugc chap nhan
CuuDuongTB%nF?n%%m https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa (tiép tuc)

o Tién trinh P4 yéu ciu thém 3 don vi Ry va 3 don vi R»
o Request[4] = (3, 0, 3)
o Available = (2, 3, 0)
= Khdng du tai nguyén, P, phai doi
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.5 Phong tranh bé tic

Vi du minh hoa (tiép tuc)

o Tién trinh P4 yéu ciu thém 3 don vi Ry va 3 don vi R»
o Request[4] = (3, 0, 3)
o Available = (2, 3, 0)
= Khdng du tai nguyén, P, phai doi

@ Tién trinh Py yéu ciu thém 2 don vi Ry
o Request[0]<Available ((0,2,0) < (2,3,0)) = C6 thé cung cip
o N&u cung cip : Available = (2, 1, 0)
e Thuc hién thuit todn an toan
= TAt ca céc tién trinh déu c6 thé khdng két thic
= Né&u chip nhan, hé théng roi vao trang thai khong an toan

= D0 tai nguyén nhung khéng cung cip. Py phai doi
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Chuong 2: Quan ly tién trinh
5. B& tic va xir ly bé tic

5.6 Nhan biét va khic phuc
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@ Nhan biét va khic phuc
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Gidi thiéu

e Nguyén tic
o Khéng ap dung cic bién phip phong nglra hodc phong tranh,
dé cho bé tic x3y ra
o Dinh ky kiém tra xem bé tic cé dang x3y ra khéng. Néu c6
tim cach khic phuc
o D& thuc hién, hé théng phai cung chp
@ Thuit todn xac dinlh hé théng dang bé tic khéng
o Thu4t toin chita bé tic
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Gidi thiéu

e Nguyén tic
o Khéng ap dung cic bién phip phong nglra hodc phong tranh,
dé cho bé tic x3y ra
o Dinh ky kiém tra xem bé tic cé dang x3y ra khéng. Néu c6
tim cach khic phuc
o D& thuc hién, hé théng phai cung chp
@ Thut todn xac dinlh hé théng dang bé tic khéng
@ Thuat todn chira bé tac
o Nhan biét bé tic
o Thuat to4n dua trén dd thi cung cip tai nguyén
o Thuat todn chi ra bé tic tng quét
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Gidi thiéu

e Nguyén tic
o Khéng ap dung cic bién phip phong nglra hodc phong tranh,
dé cho bé tic x3y ra
o Dinh ky kiém tra xem bé tic cé dang x3y ra khéng. Néu c6
tim cach khic phuc
o D& thuc hién, hé théng phai cung chp
@ Thuit todn xac dinlh hé théng dang bé tic khéng
@ Thuat todn chira bé tac
o Nhan biét bé tic
o Thuat to4n dua trén dd thi cung cip tai nguyén
o Thuat todn chi ra bé tic tng quét
e Khic phuc bé tic
o Két thiic tién trinh
o Trung dung tai nguyén
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Thuin toan dua trén dé thi cung chp tai nguyén

o Ap dung khi mdi tai nguyén trong hé théng c6 mét don vi
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Thuin toan dua trén dé thi cung chp tai nguyén

° Ap dung khi mdi tai nguyén trong hé théng cbé mét don vi
o Kiém tra hé théng c6 bé tic bing cich kiém tra chu trinh
trén dob thi
o N&u trén dd thi c6 chu trinh, hé théng dang bé tic
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Thuin toan dua trén dé thi cung chp tai nguyén

o Ap dung khi mdi tai nguyén trong hé théng c6 mét don vi
o Kiém tra hé théng c6 bé tic bing cich kiém tra chu trinh
trén db thi
o N&u trén dd thi c6 chu trinh, hé théng dang bé tic
@ Dinh ky goi téi cac thuat toadn kiém tra chu trinh trén dd thj
o Thuat todn doi héi n? thao tac (n: sé dinh cia do thi)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Thuin toan dua trén dé thi cung chp tai nguyén

o Ap dung khi mdi tai nguyén trong hé théng c6 mét don vi
o Kiém tra hé théng c6 bé tic bing cich kiém tra chu trinh
trén db thi
o N&u trén dd thi c6 chu trinh, hé théng dang bé tic
@ Dinh ky goi téi cac thuat toadn kiém tra chu trinh trén dd thj
o Thuat todn doi héi n? thao tac (n: sé dinh cia do thi)
@ Sir dung dd thi chd doi - phién ban thu gon cta db thi cung
cAp tai nguyén
o Chi c6 céc dinh dang tién jcr‘lnh )
o Cung chs dgi P; — P;: Tién trinh P; dang doi tién trinh P;
gidi phdng tai nguyén P,-\ can .
o Cung chg dgi P; — P; ton tai trén d6 thi doi khi va chi khi
trén db thi\phén phdi tai nguyén tuong dng ton tai dong thdi
cung yéu cau P; — R va cung st dungR — P;
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

DO thi chd dgi: Vi du
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

DO thi chd dgi: Vi du

D6 thi chd doi

Rs R4 Rs

md "

Ry R»
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Chuong 2: Quan ly tién trinh

5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Db thi chd dai:

D6 thij chd doi

Rs R4 Rs

d—d @

Ry R»
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Thuat toan chi ra bé tic téng quat : Gidi thiéu

@ St dung cho cac hé théng c6 cic kibu tai nguyén gdm nhiéu
don vi
@ Thut todn tuong tu thuit todn ngudi quan ly nha bang
e Céc chu trac dit lidu
Available Vector d6 dai m: Tai nguyén s3n cé trong hé
théng
Allocation Ma tran n % m: Tai nguyén d3 cip cho tién trinh
Request Ma tran n m Tai nguyén tién trinh yéu ciu
e Céc chu tric cuc bd
Work Vector dé dai m cho biét tai nguyén hién dang
cb
Finish Vector d6 dai n cho biét tién trinh c6 thé két
thiac khéng

o Cic qui uéc [%
e Quan hé < gilra cac Vector Q
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Thuat toan chi ra bé tic téng quat

BOOL Deadlock(Current Resource-Allocation State){
Work<—Available
For (i:1— n)
if (Allocation[i]# 0) Finish[i]<false
else Finish[i]=true;
flag«— true
While(flag){
flag«+false
for (i:1— n) do
if(Finish[i]=false AND Request[i] <Work){
Finish[i]«— true
Work < Work+Allocationi]
flag+ true
}
}
for (i : 1 — n) if (Finish[i]=false) return true;
return false;
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Thuat toan chi ra bé tic téng quat

BOOL Deadlock(Current Resource-Allocation State){
Work<—Available
For (i:1— n)
if (Allocation[i]# 0) Finish[i]<false
else Finish[i]=true;//Allocation— 0 khong nim trong chu trinh doi
flag«— true
While(flag){
flag«+false
for (i:1— n) do
if(Finish[i]=false AND Request[i] <Work){
Finish[i]«— true
Work < Work+Allocationi]
flag+ true
}
}
for (i : 1 — n) if (Finish[i]=false) return true;
return false;
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Chuong

2: Quan ly tién trinh

5. B& tic va xi Iy bé tic

5.6

Nhan biét va khic phuc

Thuat toan chi ra bé tic téng quat

CuuDuongT

BOOL Deadlock(Current Resource-Allocation State){
Work<—Available
For (i:1— n)
if (Allocation[i]# 0) Finish[i]<false
else Finish[i]=true;//Allocation— 0 khong nim trong chu trinh doi
flag«— true
While(flag){
flag«+false
for (i : 1 = n) do//Gia thiét tbi wu, day I3 yéu cau cubi
if(Finish[i]=false AND Request[i] <Work){
Finish[i]«— true
Work < Work+Allocationi]
flag+ true
}
}
for (i : 1 — n) if (Finish[i]=false) return true;
return false;
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Thuat toan chi ra bé tic téng quat

BOOL Deadlock(Current Resource-Allocation State){
Work<—Available
For (i:1— n)
if (Allocation[i]# 0) Finish[i]<false
else Finish[i]=true;//Allocation— 0 khong nim trong chu trinh doi
flag«— true
While(flag){
flag«+false
for (i : 1 = n) do//Gia thiét tbi wu, day I3 yéu cau cubi
if(Finish[i]=false AND Request[i] <Work){
Finish[i]«— true
Work < Work+Allocationi]
flag+ true

}
}
for (i : 1 — n) if (Finish[i]=false) return true;
return false;//Finish[i] = false, tién trinh P; dang bi bé tic
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)

Thuc hién thuat toan chi ra bé tic

Tiéntinh | P, P1 P, P; Py
Finish | F F F F F
Work (0, 0, 0)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)

Thuc hién thuat toan chi ra bé tic

Tiéntinh | Py, P1 P, P3; Pa
Fnish |l F F F F
Work (0,0, 0)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)

Thuc hién thuat toan chi ra bé tic

Tiéntinh | Py, P1 P P3 Pa
Finish T B F F F
Work (0,1, 0)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)

Thuc hién thuat toan chi ra bé tic

Tiéntinh | Py, P1 P, P3 Pa
Finish T F B F F
Work (0,1, 0)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)
Thuc hién thuat toan chi ra bé tic

Tiéntrinh | Py, P; P, P3 Pa
Finish T F T B F
Work (3,1, 3)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)
Thuc hién thuat toan chi ra bé tic

Tiéntrinh | P, P P, P3 P,
Finish T F T T B
Work (5,2, 4)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)

Thuc hién thuat toan chi ra bé tic

Tiéntinh | P, P1 P, P; Py
Finish T F T T F
Work (5, 2, 4)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)

Thuc hién thuat toan chi ra bé tic

Tiéntinh | Py, P1 P P3 Pa
Finish T B T T F
Work (5,2, 4)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)

Thuc hién thuat toan chi ra bé tic

Tiéntrinh | P, P P, P3 P,
Finish T T 1T T B
Work (7,2, 4)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)

Thuc hién thuat toan chi ra bé tic

Tiéntinh | P, P1 P, P; Py
Finish T T T T T
Work (7, 2, 6)

D=

CuuDuongTqugC?n%%m NitpsS:77Tb.com/tallieudientucntt


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

Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa

@ 5 tién trinh Py, Py, Pa, P3, Ps; 3 tai nguyén Ry, R1, R»
o Tai nguyén Ry c6 7 don vi, Ry ¢6 2 don vi, R, c6 6 don vi
@ Trang thai cung cap tai nguyén tai thoi diém tg

R R R R R R
Py | O 1 0 Phb|O 0O O
P2 0 O P2 0 2
P13 0 3 P10 0 O
P3| 2 1 1 Py |1 0 0
P00 0 2 P16 0 2
Allocation Request

@ Tai nguyén hién c6 (Ro, Ri, R2) =(0,0,0)

Thuc hién thuat toan chi ra bé tic

Tiéntinh | P, P1 P, P; Py
Finish T T T T 0T
Work (7, 2, 6)

Hé thdng khéng bé tic (Po, P2, P, P1, Ps)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa (tiép)

@ P, yéu ciu thém 1 don vi tai nguyén R»
e Trang théi cung clp tai nguyén tai thdi diém t;

RO Rl R2 RO Rl R2
PO 1 0 Pob |0 0 O
P |2 0 0 P12 0 2
P,[3 0 3 PO 0
P3| 2 1 1 P31 0 0
Py |0 0 2 P, |6 0 2

Allocation Request
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa (tiép)

@ P, yéu ciu thém 1 don vi tai nguyén R»
e Trang théi cung clp tai nguyén tai thdi diém t;

RO R1 R2 RO Rl R2
PO 1 0 Pob |0 0 O
P |2 0 0 P12 0 2
P,[3 0 3 PO 0
P3| 2 1 1 P31 0 0
Py |0 0 2 P, |6 0 2

Allocation Request

Thuc hién thuat toén chi ra bé tic

Tiéntinh | Py, P1 P, P3; Py
Finish F F F F F
Work (0, 0, 0)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa (tiép)

@ P, yéu cAu thém 1 don vi tai nguyén R,
o Trang thai cung cAp tai nguyén tai thdi diém t;

Ro R R> Ro Ry Ra
PO 1 0 Pob 0O 0 O
P2 0 O Prj2 0 2
P,|3 0 3 P,0 0
Ps |2 1 1 P3| 1 0 0
P,|0 0 2 P16 0 2

Allocation Request

Thuc hién thuat toan chi ra bé tic

Tiéntrinh | Py P1 P, P3 Pa
Finsh |l F F F F
Work (0, 0, 0)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Vi du minh hoa (tiép)

@ P, yéu ciu thém 1 don vi tai nguyén R»
e Trang théi cung clp tai nguyén tai thdi diém t;

RO R1 R2 RO Rl R2
PO 1 0 Pob |0 0 O
P |2 0 0 P12 0 2
P,[3 0 3 PO 0
P3| 2 1 1 P31 0 0
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Allocation Request

Thuc hién thuat toén chi ra bé tic

Tiéntinh | Py, P1 P, P3; Py
Finish T F F F F
Work (0, 1, 0)

Py c6 thé két thic nhung hé théng dang bé tic.

Cac tién trinh dang chd ddi 1an nhau (Py, Py, Ps, Ps)
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Khic phuc bé tic: Phuong phap két thic tién trinh

Nguyén tic: Hly bd cac tién trinh dang trong tinh trang bé tic va
lay lai tai nguyén da cap cho tién trinh bi hly bd
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Khic phuc bé tic: Phuong phap két thic tién trinh

Nguyén tic: Hly bd cac tién trinh dang trong tinh trang bé tic va
lay lai tai nguyén da cap cho tién trinh bi hly bd

o Hay bé tit ca céc tién trinh
o Nhanh chéng hiy bé bé tic
o Qué tbn kém
o Céic tién trinh bi hiy bé cé thé gin két thac
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Khic phuc bé tic: Phuong phap két thic tién trinh

Nguyén tic: Hly bd cac tién trinh dang trong tinh trang bé tic va
lay lai tai nguyén da cap cho tién trinh bi hly bd

o Hay bé tit ca céc tién trinh
o Nhanh chéng hiy bé bé tic
o Qua tén kém
o Céic tién trinh bi hiy bé cé thé gin két thac
@ Hay bé Ian luct tién trinh cho téi khi bé tic khéng x3y ra
o Sau khi hiy bé, phai kiém tra xem bé tic con tdn tai khong
@ Thuat toan kiém tra bé tc c6 dd phic tap m * n?
o Cin chi ra thtt tu tién trinh bi hily bé d& ph4 v bé tic
o D& uu tién cha tién trinh.
o Tién trinh d3 tdn tai bao lau, con bao lau nita thi két thiic
o Tai nguyén tién trinh dang chiém giif, cdn can dé két thiic
o
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Khic phuc bé tic: Phuong phap két thic tién trinh

Nguyén tic: Hly bd cac tién trinh dang trong tinh trang bé tic va
lay lai tai nguyén da cap cho tién trinh bi hly bd

o Hay bé tit ca céc tién trinh
o Nhanh chéng hiy bé bé tic
o Qua tén kém
o Céic tién trinh bi hiy bé cé thé gin két thac
@ Hay bé Ian luct tién trinh cho téi khi bé tic khéng x3y ra
o Sau khi hiy bé, phai kiém tra xem bé tic con tdn tai khong
@ Thuat toan kiém tra bé tc c6 dd phic tap m * n?
o Cin chi ra thtt tu tién trinh bi hily bé d& ph4 v bé tic
o D& uu tién cha tién trinh.
o Tién trinh d3 tdn tai bao lau, con bao lau nita thi két thiic
o Tai nguyén tién trinh dang chiém giif, cdn can dé két thiic

o ...
@ VAn dé hiy bo tién trinh
o Tién trinh dang cap nhat file = File khéng hoan chinh A

o Tién trinh sir dung mdy in = Reset trang thai méy in
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Khic phuc bé tic: Phuong phép trung dung tai nguyén

Nguyén tic:
Trung dung lién tuc mdt vai tai nguyén tr moét so tién trinh dang
bé tic cho cac tién trinh khac dén khi bé tic dudc hiy bd

Cac van dé can quan tam
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Chuong 2: Quan ly tién trinh
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Khic phuc bé tic: Phuong phép trung dung tai nguyén

Nguyén tic:

Trung dung lién tuc mdt vai tai nguyén tr moét so tién trinh dang
bé tic cho cac tién trinh khac dén khi bé tic dudc hiy bd

Cac van dé can quan tam

© Lua chon nan nhin (victim)

o Tai nguyén nao va tién trinh nao dugc chon?
o Trat tu trung dung dé chi phi nhd nhat?
o Lugng tai nguyén nam giti, thai gian st dung. ..
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Khic phuc bé tic: Phuong phép trung dung tai nguyén

Nguyén tic:

Trung dung lién tuc mdt vai tai nguyén tr moét so tién trinh dang
bé tic cho cac tién trinh khac dén khi bé tic dudc hiy bd

Cac van dé can quan tam

© Lua chon nan nhin (victim)

e Tai nguyén nao va tién trinh nao dugc chon?

o Trat tu trung dung dé chi phi nhd nhat?

o Luong tai nguyén nim giif, thai gian st dung. ..
@ Quay lui (Rollback)

o Quay lui téi mét trang thai an toan trudc dé va bit dau lai
e Yéu ciu luu giit thdng tin trang thai cla t/trinh dang thuc hién
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Chuong 2: Quan ly tié
5. B& tic va xi Iy bé tic
5.6 Nhan biét va khic phuc

Khic phuc bé tic: Phuong phép trung dung tai nguyén

Nguyén tic:

Trung dung lién tuc mdt vai tai nguyén tr moét so tién trinh dang
bé tic cho cac tién trinh khac dén khi bé tic dudc hiy bd

Cac van dé can quan tam

© Lua chon nan nhin (victim)

e Tai nguyén nao va tién trinh nao dugc chon?

o Trat tu trung dung dé chi phi nhd nhat?

o Luong tai nguyén nim giif, thai gian st dung. ..
@ Quay lui (Rollback)

o Quay lui téi mét trang thai an toan trudc dé va bit dau lai
e Yéu ciu luu giit thdng tin trang thai cla t/trinh dang thuc hién

© Dai tai nguyén (Starvation)
o Mbt tién trinh bi trung dung qua nhiéu 13n =ch& dgi v6 han t%
o Giai phap: ghi lai s6 13n bi trung dung A
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Chuong 2: Quan ly tién trinh
5. B& tic va xir Iy bé tic

Té‘;ng két

tic |3 tinh trang 2 hay nhiéu tién trinh cling chd doi doc
mot su kién chi c6 thé xay ra bdi sy hoat déng cilia cac
n trinh dang dgi
tic xay ra khi hoéi da 4 diéu kién
o Ton tai tai nguyén ging
o Phai chs dgi trudc khi vao doan ging
o Khéng ton tai hé théng phan phbi lai tai nguyén
o Tbn tai hién tugng chd dgi vong tron
o D& xi ly b& tic c6 3 16p thuat toan
o Phong ngira bé tic
e Téac dong vao cac diéu kién x3y ra bé tic
o Du bdo va phong tranh
o Ngin ngira hé théng rai vio tinh trang c6 thé din dén bé tic
o Nhan biét va khic phuc
o Cho phép bé tic xay ra, chi ra bé tic va khic phuc sau
CuuDuongTqubC?n%EBm https://fb.com/tailieudientucntt
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Chuong 2: Quan ly tién trinh

Két luan

© Tién trinh @ Tai nguyén ging va diéu do
tién trinh

e Ludng (Thread)

© Dpiéu phéi CPU
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