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NOI DUNG

* Tién trinh la gi?

* Trang thai cda tién trinh

* Khoi diéu khién tién trinh (PCB)
* Thao tac trén tién trinh

 Diéu phoi (Iap lich) tién trinh

* Truyén thong lién tién trinh



TIEN TRINH LA GI?

* Tién trinh 1a chuwong trinh dang dugc thuc hién

* Dugc xem la don vi lam viéc trong cac Hé diéu
hanh

e Chuong trinh vs. Tién trinh

* Chuong trinh

e Thyc thé tinh

« Khéng s& hiru tai nguyén cu thé
* Tién trinh

e Thycthé déng

* Pugc cdp mot s6 tai nguyén (memory, CPU Registers) dé chira
di liéu va thuwc hién Iénh



TIEN TRINH LA GI?

* Cac hoat ddng hién tai cla tién trinh dwoc thé hién
qua bd dém chuong trinh (program counter) va ndi
dung cac thanh ghi (registers) cia bo x& ly

One program counter

— — Process Four program counters
C"__} - switch /\ 2 D — —
B  c . .
\I Cc A ¢ B Y C l DY TB| — —
; Al — —
C-\f D Time —=
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Figure 1: (a) Multiprogramming of four programs. (b) Conceptual model
of four independent, sequential processes. (¢) Only one program is active at
once.



PROCESS IN MEMORY

e Text section (Poan ma lénh) max
e Chtra ma lénh cua chuong trinh (compiled stack
program code)
e Data section (Poan di liéu) l
* Chtra cac bién toan cuc (global variables) va
bién static
e Khai tao trudce khi thwe thi ham main 1
* Heap
heap

* Danh cho cap phat bé nhé dong (dynamic

memory allocation)

* Duoc quan ly théng qua cac ham: new, data
delete, malloc, free, etc.
e Stack text

* Danh cho cac bién cuc bd (local variables)

Figure credit: Abraham Silberschatz, Greg Gagne, and Peter Baer Galvin, "Operating System Concepts, Ninth Edition ", Chapter 3 5
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Figure credit: https://cg2010studio.wordpress.com/2011/06/26/process-in-memory/



TRANG THAI CUA TIEN TRINH

 Khi thuc hién, trang thai cGa tién trinh thay doi

* Trang thai cda tién trinh duoc xac dinh bang hoat
dong hién thoi cua nd
* Tién trinh cé thé nhan 1 trong 5 trang thai sau:
* New (Khai tao) — tién trinh dang duoc khai tao

* Ready (San sang) —tién trinh dang ch® duwoc cap CPU dé
thyc thi lénh cia minh

* Running (Thuc hién) — cac ciu |énh cua tién trinh dang
duoc thuc hién

« Waiting (Ch& doi) — tién trinh tam dirng dé chd mot tai
nguyén hoac mot su kién

« Terminated (Két thuc) — tién trinh duwgc thuc hién xong



admitted interrupt exit terminated

scheduler dispatch

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

Figure 3.2 Diagram of process state.

Figure credit: Abraham Silberschatz, Greg Gagne, and Peter Baer Galvin, "Operating System Concepts, Ninth Edition ", Chapter 3



§'% KHOI DIEU KHIEN TIEN TRINH

* Process Control Block (PCB)

 Cau truc thong tin cho phép xac dinh duy nhat mot
tién trinh

process state

process number

program counter

registers

memory limits

list of open files

Figure 3.3 Process control block (PCB)

Figure credit: Abraham Silberschatz, Greg Gagne, and Peter Baer Galvin, "Operating System Concepts, Ninth Edition ", Chapter 3 9



KHO!I DIEU KHIEN TIEN TRINH

e Cac thong tin trong PCB
* Process state (Trang thai cla tién trinh)
* Program counter (B dém chuwong trinh)
e CPU registers (Cac thanh ghi)
* CPU scheduling information (Thong tin diéu phéi tién trinh)
* Murc d6 wu tién cda tién trinh, vi tri trong hang doi, ...

* Memory management information (Thong tin vé b nhé cua
tién trinh)

« Accounting information (thdng tin thong ké):
* Thoi gian st dung CPU, gidi han thoi gian

* |/O status information

* Danh sach cac thiét bi vao/ra duoc cap phat cho tién trinh, cac file
dang mo&
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Process Control Block

Process Control Block

Process Control Block

Program counter

Registers

Program counter

State

Registers

Priority

Program counter

State

Address space

Registers

Priority

Open files

State

Address space

Priority

Address space

Open files

Open files

Other flags

Other flags

Other flags

Figure credit: http.//www.technologyuk.net/computing/operating_systems/process_management.shtml|
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THAO TAC TREN TIEN TRINH

* Tao mdi tién trinh

e K&t thuc tién trinh
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TAO MO TIEN TRINH

 Khi tién trinh md&i dwogc dua vao hé thong, Hé diéu
hanh tao ra

e Gan sO dinh danh cho tién trinh dwoc tao méi va tao
mot 6 trong bang tién trinh

* Tao khdng gian nh& cho tién trinh va PCB
 Kh&itao PCB

* Lién két PCB cuUa tién trinh vao cdc danh sach quan ly

* Tién trinh dwoc tao ra khi
* Kh&itao hé thong (OS is boosted)
 Tién trinh con

* Tién trinh do nguwoi dung tao ra
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TIEN TRINH CON

* MOt ti€n trinh c6 thé tao ra nhiéu ti€n trinh mdi cung
hoat dong

 Tién trinh tao: tién trinh cha (parent process)
 Tién trinh dwoc tao: tién trinh con (children)

* Cay tién trinh (Tree of process)

* Phan phoi tai nguyén
 Tién trinh con |ay tai nguyén tir hé diéu hanh
 Tién trinh con |3y tai nguyén tl tién trinh cha
* M6t phan tai nguyén
 Tat ca tai nguyén
* Thuwc hién
* Tién trinh cha tiép tuc thuc hién déng thoi vdi tién trinh con
e Tién trinh cha doi tién trinh con két thuc
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KET THUC TIEN TRINH

e K&t thac binh thwong: yéu cdu HDH két thic minh
bang cach goi i goi hé thong exit()
* Bi két thuc:
* Bjtién trinh cha két thuc
e Do cdc 16

 Yéu cau nhiéu bé nhé& hon so vai s6 lvgng hé théng cd
thé cung cap

* Thwc hién lau hon thoi gian gidi han

e Do quan tri hé thong hodc hé diéu hanh két thic

15



PIEU PHOI TIEN TRINH

* Muc tiéu
e Cac hang doi diéu phoi (Scheduling queues)
* B6 diéu phadi (Scheduler)
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PIEU PHOI TIEN TRINH

* Thuat ngir: Process scheduling
* Con goi la lap lich tién trinh

* Muc tiéu:
* S&r dung toi da thoi gian CPU
* Nguwoi dung co thé tuong tac vdi tién trinh
* BO diéu phdi tién trinh (Process scheduler) luya
chon mot tién trinh dé thuc hién
* Trong hé thong mot processor
e Chicé 1tién trinh duoc thyc hién
 Cac tién trinh khac phai cho téi khi CPU ty do
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CAC HANG DOI BIEU PHOI

 Cac tién trinh chua dugc phan phoi sir dung CPU sé
dwoc dua vao hang doi diéu phoi (Scheduling

e Hé thong cd nhiéu hang dogi danh cho cac tién trinh
* Job queue: hang dogi danh cho tat ca cac tién trinh trong
hé thong

* Ready queue: bao gém céc tién trinh dang & trang thai
san sang
 Device queues: hang dgi danh cho cac tién trinh dang
cho doi thiét bi vao/ra
« MOi thiét bj c6 hang doi riéng biét
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Figure credit: Abraham Silberschatz, Greg Gagne, and Peter Baer Galvin, "Operating System Concepts, Ninth Edition ", Chapter 3
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CAC HANG DOI BIEU PHOI

* Trong sudt thoi gian ton tai tién trinh di chuyén
gilra cac hang doi

A

| ready queue » CPU |

I/O queue  <—— |/Orequest —

time slice
expired

child fork a

executes child

@ wait foran |

occurs interrupt




BO DIEU PHOI — SCHEDULER

admitted interrupt exit terminated

scheduler dispatch

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

Figure 3.2 Diagram of process state.

Lwa chon tién trinh trong cac hang doi
« Piéu phoi dai han (Job scheduler; Long-term scheduler)
 Diéu phdi ngan han (CPU scheduler; Short-term scheduler)
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38O DIEU PHOI DAI HAN

* Thuat ngilt: Job scheduler, long-term scheduler

* Trong hé thong 16, s6 luvong tién trinh dwa vao hé
thong thuong nhiéu hon sé lvgng tién trinh cé thé
thuc thi ngay lap tuc

 Cac tién trinh nay duogc lwu trir tam thoi & mot
thiét bi lwu trir (mass-storage device), thudng la 6
dia (disk)

e B6 diéu phoi dai han lua chon tién trinh tir nhém
nay dé tai vao bd nha
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38O DIEU PHOI DAI HAN

* BO diéu phdi dai han kiém sodt mirc d6 da chuong
trinh (s6 lwong tién trinh trong bd nha)

* Néu mirc d6 da chuong trinh on dinh, bd diéu phoi dai
han chi dwoc goi khi co mét tién trinh roi hé thong

* Diéu phoi khdong thuong xuyén
* Pon vij giay/phut
* Lya chon tién trinh:
 Tién trinh thién vé vao/ra (I/0 bound)
 Tién trinh thién vé CPU (CPU bound)
e = Can lya chon ca 2 loai tién trinh
* Trong nhiéu hé théng, khéng cé bd diéu phoi dai han
* Vi du: Time-sharing system, nhu: Unix, Microsoft Windows
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B8O DIEU PHOI NGAN HAN

* Thuat nglt: CPU scheduler, short-term scheduler

 Lira chon mot tién trinh ti ready queue va phéan
phoi CPU cho né

* buoc thue hién thuwong xuyén
* Phai thyc hién nhanh

* Thuat toan lwa chon tién trinh?
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B8O DIEU PHOI TRUNG HAN

e Thuat ngir: Medium-term scheduler

* Trong mot s6 hé chia sé thoi gian (time-sharing
systems), c6 thém b diéu phdi trung han
* Nhiém vu

* Dua mot hodc mot so tién trinh ra khoi bd nhd (lam
giam muic d6 da chwong trinh)

e Sau d6 dua tién trinh trd lai va tiép tuc thwc hién

* Muc dich
* Giai phdng vung nh&, tao vung nhd ty do rong hon
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B8O DIEU PHOI TRUNG HAN

swap in partially executed - swap out
swapped-out processes

ready queue -@} » end
I/0 waiting
queues

Yy
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%4 CHUYEN DOI GIA CAC TIEN TRINH

* Thong tin vé tién trinh hién thoi (chra trong PCB) duoc
goi la ngtr canh (context) cua tién trinh

* Viéc chuyén gitra tién trinh con duoc goi la chuyén doi
nglt canh (context switch)
* Xay ra khi:
« Cé ngat
 Tién trinh goi |0 goi hé thong

e Trudc khi chuyén sang thuc hién tién trinh khac, ngit
canh dugc lvu vao PCB

« Khi dwgc cap phat CPU thuc hién trd lai, nglt canh
duoc khoi phuc tir PCB vao cac thanh ghi va bang
twong ung
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process F, operating system process P,

interrupt or system call

executing l /
v -,
1 save state into PCB,
L] .
. - idle
L]
reload state from PCB, / J
- idle interrupt or system call executing
save state into PCB;
L] .
. - idle
-
) reload state from PCB, )
executing é\

Figure 3.4 Diagram showing CPU switch from process to process.

Figure credit: Abraham Silberschatz, Greg Gagne, and Peter Baer Galvin, "Operating System Concepts, Ninth Edition ", Chapter 3 28



L UTRUYEN THONG LIEN TIEN TRINH

* Phan loai tién trinh

* Hop tac tién trinh

e Hai mO hinh cua truyén théng lién tién trinh
e Shared memory systems

* Message passing systems
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PHAN LOAI TIEN TRINH

* Tién trinh tuan ty
* Diém bat dau cda ti€n trinh nay nam sau diém két thuc
cua tién trinh kia
* Tién trinh song song
 Piém bat dau cda tién trinh nay nam gitra diém bat dau
va két thuc cda tién trinh kia
 Tién trinh doc lap
 Tién trinh hop tac
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HOP TAC TIEN TRINH

 Muc dich
* Chia sé thong tin
e Tang toc do tinh todn
* Module hoa

e Tien dung
* Yéu cau co ché:
* Truyén thong gitra cac tién trinh

* Dong bd hoa hoat ddng cla cac tién trinh
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L.aHAI MO HINH CO BAN CUA TRUYEN
" THONG LIEN TIEN TRINH

"
* Shared Memory
* MOt vung nhé chung duwoc thiét |ap cho cac tién trinh hop tac

* Cac tién trinh trao d6i thong tin bang viéc doc (reading) va ghi
(writing) di* liéu vao vung nhd chung

* Nhanh
* Kho set up
* Khong dung dugc trong hé da may tinh (multiple computers)

* Message Passing

* Cactién trinh trao d6i thong tin thong qua hinh thirc truyén
thong diép

* Dung khi chia sé lvgng thong tin nho, hoac trén hé da MT
* Dé lap trinh hon Shared Memory
e Cham vi can dén |oi goi hé théng (System calls)
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(a) (b)
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