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2.1 Gi6i thiéu process

o Chuong trinh (program) = danh sach cac lénh dé giai quyét
mot van dé nao dé, duoc cat trén dia dudi dang file.

o Khi chuong trinh duoc nap vao RAM va CPU béat dau thi hanh
chuong trinh & diém nhap thi chuong trinh trd thanh process,
CPU thuc thi hét Iénh nay dén Iénh khac tir trén xuéng hay
theo su diéu khién cua lénh dang thuc thi.

0 Process gém 2 thanh phan chinh : danh sach cac lénh cau
thanh thuat giai cua chuong trinh va di liéu. Process tuan tu
chi chua 1 Iuong thi hanh 1énh cho 1 chuong trinh tir diém
nhap dén diém két thuc.
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Gidi thiéu process

M®6i process co6 1 ving nhé riéng, thuong duoc chia thanh cac
vung théng tin khac nhau nhu sau :

- Vung code : chtta danh sach ma Iénh

cuia chuong trinh. Code
- Vlng static data : chtta cac bién d liéu
dugc khai bao tudng minh trong chuong
trinh. Static data

Vung dynamic data : chtra cac vung
nho di liéu duoc cap phat dong (thong

- Y\ Dynamic data
qua new, maloc...). Kich thuéc vung |

nay bién dong theo thoi gian. |
Vung stack : phuc vu cho viéc goi ham 1
trong chuong trinh. Kich thuéc vang i
N e aa o Stack
nay bién dong theo thaoi gian.
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(b) Goc nhin user
: 4 process dang
chay song hanh.
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(c) do thi chay
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theo thai gian.
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Gioi thiéu process

Trinh lap lich (Scheduler) la 1 module chuic nang cua HPH, né sé
diéu khién viéc chay cac process theo thoi gian dé théa méan cac
tiéu chi xac dinh ma HPH can thuc hién.

Processes
0 1 n—-2|n-1
e @ @
Scheduler
- Mén : Hé diéu hanh
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2.2 Tao process

Mot process mai dugc tao ra tu cac su kién sau :
1. Do hé thdng tu tao theo nhu cau quan ly hé théng (thuong day
la cac process hé thong duoc tao luc khéi dong HDH).
2. Do nguoi diing kich hoat chay 1 phan mém.

3. Do thuat giai cia 1 phan mém dang chay, no goi dich vu
CreateProcess dé tao process mai theo yéu cau riéng.

- . o Mén : Hé diéu hanh
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Xo6a process

Mot process sé bi xéa tir cac su kién sau :
1. Néi tai :

1. Khi chuong trinh chay dén lénh két thuc binh thudng cla
giai thuat.

2. Khi chuong trinh chay dén Iénh gay 16i ma ngudi lap trinh
tru liéu.

3. Khi chuong trinh chay dén Iénh gay 16i ma nguoi 1ap trinh
k~h6ng tru liéu, trong truong hop nay hé thong sé phat hién
|6i va xda process.

2. Bén ngoai : do process khac yéu cau hé théng giét.

- . L ) Mén : Hé diéu hanh
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Cay phan cap cac process

Miéu td méi quan hé “tao méi” gitta cac process :

M6t cay process (process tree)
» A datao hai process con:BvaC e e

= B datao baprocesscon:D, E,vaF o e o

Linux dung khai niém “process group” dé quan ly cay process.
Windows khong quan ly cay process, moi process dau ngang cap.
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2.3 Trang thai process

Theo thoi gian hoat dong, process sé thay doi trang thai. C6 2 cap
do trang thai :

= Trang thai vi mé : do HDH dat ra dé quan ly process.

» Trang thai vi moé : trang thai chi tiét sau ting Iénh may duoc thuc thi.
Thuong c6 3 trang thai vi mé phé bién : Running (dang chiém CPU
va chay), Ready (chd CPU dé chay), Blocked (bi giam vi chd I/O).

Cac su kién gay ra chuyén trang
thai :

1. thuc hién 1/O téc d6 cham

2. Chay hét khe thoi gian

3. Puoc chon dé chay khe thoi
gian ké.

4. 1/0 sén sang phuc vu.

» N A . Mén : Hé diéu hanh
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Trang thai vi mé cua process

Process management Memory management File management
Registers Pointer to text segment UMASK mask
Program counter Pointer to data segment Root directory
Program status word Pointer to bss segment Working directory
Stack pointer Exit status File descriptors
Process state Signal status Effective uid
Time when process started Process id Effective gid
CPU time used Parent process System call parameters
Children’s CPU time Process group Various flag bits
Time of next alarm Real uid
Message queue pointers Effective
Pending signal bits Real gid
Process id Effective gid
Various flag bits Bit maps for signals

Various flag bits

= X . Mbn : Hé diéu hanh
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Trang thai vi mé cua process

0 Dé quan ly trang thai cla ting process, HDH sé dung 1 record dir
liéu gdbm nhiéu field, mai field chua 1 thong tin trang thai ma HBH
muén quan ly.

o Mot field dac biét trong record quan ly la field chira ma trang thai
vi m6 cla process tuong tng dé HDH biét process dang chay hay
dang Ready | Blocked.

o Cac record quan ly cla cac process sé duoc hop thanh 1 bang
quan ly : bang nay rat quan trong cia HBH

0 Bang quan ly trang thai thuong duoc hién thyc bang danh sach
lién két dé viéc thém/bot ting record dé dang va hiéu qua (vi tan
suat tao/xda process rat cao theo thoi gian).

> . A Mén : Hé diéu hanh
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2.4 Khai niém Thread

o Process tuan tu chi chia 1 ludng thi hanh lénh (Thread) cho 1
chuong trinh tir diém nhap dén diém két thuc.

Computer

Hinh bén miéu ta
1 may tinh dang
chay 3 chuong
trinh dong thoi,
moi chuong trinh
duoc viét bang
gidi thuat tuan i v T

tw, ,nghTa la chi Program Thread Process
chua 1 thread. counter

A o Mén : Hé diéu hanh
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Process multi-thread

Hinh bén miéu ta 1 may tinh
dang chay 3 chuong trinh
déng thoi, méi chuong trinh Computer
duoc viét bang giai thuat
song song gobm 3 tac vu chay
doéng thoi, méi tac vu tuong
ung véi 1 thread doc lap. Tuy
nhién cac thread cua cung 1
process déu truy xudt dén

khéng gian lam viéc cla Process Thread  Program
process => co thé gay ra counter
tranh chap va lam hu hong clia
tai nguyén bi tranh chap. thread

) Knoa Cong nghe Thong tin Chuong 2: Quin b protess & hreas
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Khac biét gitra goi ham va tao thread moi

Process mono-thread Process multi-thread (chua 1
(chi chita 1 lubng mau lubng chinh mau d6 va 1 luéng
do) con mau xanh)
1 Ham F1 1
Ham F1
F1(); CieateFhreadtF———

Gai su kién két thuc
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2.5 Lap lich cho cac process chay

= Dung co ché phan chia thoi gian (time-sharing) dé chay cac
process dong thoi trén 1 CPU.

L | | | awantend | |
I I I | I

slot-time

= Dung timer dé tinh khe thoi gian. M6i lan hét khe hay process
hién hanh cho 1/O, trinh 1ap lich sé& thuc hién cong viéc “chuyén
ng(t canh process” dé dung process hién hanh va cho phép
process khac chay.

> . A Mén : Hé diéu hanh
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Lap lich cho cac process chay

Cong viéc “chuyén ngir canh process” dé dumg process hién hanh va
cho phép process khac chay géom cac budc chinh yéu sau day :
1. Dung process hién hanh (P1) lai.
2. Cét trang thai cua P1 vao record quan ly tuong tng dé dung
sau.
3. Chon 1 process (P2) trong bang process dé chay tiép (theo
cac tiéu chi nao do).
4. Phuc hoi trang thai cia P2 tur record quan ly.
5. Kich hoat timer dém khe thai gian.
6. Cho P2 ti€p tuc chay tu vi tri nging trudc day.
Coéng viéc “chuyén ngir canh process” la xac dinh, CPU c6 t6c do
cang cao thi thuc hién chuyén nglr canh cang nhanh (cang tét it thoi

gian)
=4 7 N
> Mon : Hé diéu hanh
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Lap lich cho cac process chay

Do I6n cla khe thoi gian dugc xac dinh bang cach dung hoa gida 2
yéu cau mau thuan nhau :

1. Sao cho céc ung dung chay hiéu qua nhét : dé duoc yéu cau
nay, ta phai chon khe cang I6n cang t6t dé ti 1é thoi gian
process chay thuc su/thdi gian chuyén ngr canh trong ting
khe la l6n nhat.

2. Sao cho tng dung tuong tac nhanh véi nguoi dung dé Iira ho
rang tng dung luén ludn chay (ch khong phai chay ca giut) :
dé dugc yéu cau nay, ta phai chon khe cang nhé cang t6t dé
khoang cach thoi gian gilra 2 lan chay lién ti€p clia process la
nho nhat.

Hién nay, khe thoi gian thuong & muc vai ms dé 1 process co thé
chay nhiéu lan (>20) trong 1 giay.
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2.6 Cac phuong phap lap lich cho cac process

Trong viéc “chuyén ngl canh process”, buéc chon 1 process trong
bang process dé chay tiép can duoc ndi rd thém. Tuy theo cac tiéu
chi can dat duoc ma ta sé chon phuong phap nao. Hién nguoi ta da
dé nghi nhiéu phuong phap, nhung méi phuong phap chi dap ung 1
vai tiéu chi cu thé. Sau day chung ta sé nghién cuu 4 phuong phap
dién hinh :

1. Phuong phap Round-robin
Phuong phap dua vao quyén uu tién

Phuong phap ding nhiéu hang cho quyén uu tién

M w0 N

Phuong phap cho process ngan chay trudc.

- . o Mén : Hé diéu hanh
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Phuong phap Round-robin

Tiéu chi dat duoc : xtr ly cac process theo tinh than binh dang.
Y tudng :

- Dung 1 hang chd trat tu (danh sach lién két), process nao dén
yéu cau chay truéc dugc nam trudc, process nao yéu cau sau
phai nam sau.

- Khi hét khe thoi gian ma van can chay tiép (thuong la vay),
process phai quay vé dudi hang chd dé duoc giai quyét cho 1an

chay sau.
Current Next Current
process process process
8] 0] ] 8]
(a) (b)
1
. X o Mén : Hé didu hanh
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Phuong phap Round-robin

o Tuy géc nhin ma tiéu chi binh dang cé dat dugc khong ?

o Theo goc nhin toan hoc va ly thuyét thi phuong phap Round-
robin dat duoc tiéu chi binh dang hau nhu tuyét déi.

o Tuy nhién trong thuc t€, vi yéu cau dung CPU dé chay giai thuat
cua ting process rat khac nhau, cé process rat phuc tap chay
nhiéu ngay mai xong, cé process rat don gian chi can vai giay,
tham chi vai ms la xong r6i nén phuong phap Round-robin tr&
nén réat bat binh dang thuc té.

= X . Mbn : Hé diéu hanh
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Phuong phap dua vao quyén uu tién

Tiéu chi dat duoc : xi ly cac process theo quyén ou tién cla ting
process : process cO quyén cao thi duoc chay nhiéu hon process
c6 do uu tién thap.

Y tudng :

- Vi tri chd cua process trong hang cho khong quan trong,

- M@éi process co6 chi s6 quyén uu tién xac dinh (Idy tir quyén uu
tién cla user kich hoat process).

- Khi can chon process chay ti€p, hé théng sé chon process co
dé uu tién cao nhat trong hang cho, bat chap n6 dén truéc hay
sau.

- Khi hét khe thoi gian ma van can chay tiép (thuong la vay),
process phai quay vé hang chd dé duoc giai quyét cho lan

chay sau.
» R A . Mén : Hé diéu hanh
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Phuong phap dua vao quyén uu tién

o Khuyét diém chinh cGa phuong phap nay la rat dé dan dén tinh
trang “tat nghén co chon loc” : process cé quyén uu tién thap sé
phai chd rat lau, tham chi la khong thdi han vi ludn co process
quyén uu tién cao hon minh nam trong hang cho (trinh trang nay
dé xay ra).
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Phuong phap dung nhiéu hang cho

Tiéu chi dat duoc : dung hoa gitta 2 phuong phap Round-robin va
dua vao quyén uu tién dé khac phuc cac khuyét diém cla chung.
Y tudng :

Tao nhiéu hang cho khac nhau, moéi hang danh cho cac
process cling quyén uu tién tuong ung. Trong hang, process
nao dén truéc dugc xu ly trudc.

Khi can chon 1 process chay ti€p, hé thdng sé do tuan tu timng
hang chd theo thi ty quyén uu tién tir cao xudng théap, hang
chd nao co process thi chon process ¢ dau hang dé chay tiép.
Khi hét khe thoi gian ma van can chay tiép (thuong la vay),
process phai quay vé hang cho dé duoc giai quyét cho lan
chay sau.

&
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Phuong phap dung nhiéu hang cho

Queue Runable processes
headers A

Priority 4 (Highest priority)

Priority 3

Priority 2

Priority 1 (Lowest priority)

&
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Phuong phap dung nhiéu hang cho

Y tudng (tt) :

Quyén uu tién cua process duoc thiét lap lan dau dua vao
quyén cua user kich hoat né. Theo thoi gian chay, tuy tinh chat
chay cua process ma hé théng sé hiéu chinh lai cho phu hop.
Process sé& dugc tang quyén uu tién khi (1) chd N khe thoi gian
ma chua chay duoc, (2) dung CPU rat hiéu quéa chu khéng cho
I/0, (3)...

Process sé bi giam quyén uu tién khi (1) chay duoc N khe thoi
gian rdi, (2) dung CPU rat kém hiéu qua vi phai cho 1/0 qua
nhiéu, (3)...

&
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Phuong phap cho process ngan chay truéc

Tiéu chi dat duoc : cho nguoi dung cam thay hé théng chay hiéu
qué nhat.
Y tudng :

Theo goc nhin ngudi dung, ho néi hé thdng chay cang hiéu qua
khi thdy thoi gian dap ing cho phan mém cuta ho nhanh nhat.
Thoi gian dap ung phan mém cla hé thong la khoang thoi gian
ttr Iic phan mém duoc kich hoat chay dén luc no hoan thanh
nhiém vu.

Thoi gian dap ung cho ting phan mém riéng 1é khéng cé do tin
cay cao, do do nguoi ta dung théi gian dap ung trung binh cla
hé théng cho n phan mém trong khoang thoi gian khao sat lam
thudc do do hiéu qua cua hé thong.

&
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Phuong phap cho process ngan chay truéc

Y tudng (tt) :

- PE hé théng dap Ung t6t nhét, ta nén chon process ngén nhét

chay trudc roi ci thé dén process dai nhat sau clng.

Thi du tai thoi diém t0, co 4 process sau can chay : P1 chay
ton 70s, P2 chay tén 10s, P3 chay ton 2s, P4 chay ton 1s.

Néu ta lap lich cho P1 chay trudc roi moi téi P2, réi P3 roi P4
thi thoi gian dap ung trung binh cho 4 phan mém trén la :
(70+80+82+83)/4 = 78.75s.

Con néu ta lap lich theo phuong phap cho process ngan nhat
chay truoc thi tha ty chay sé la P4 —» P3 —» P2 — P1 va thoi
gian dap ung trung binh cho 4 phan mém trén la
(1+3+13+83)/4 = 25s.
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