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LOI MO DAU

Hé Diéu Hanh (Operating Systems) 1a mot thanh phan khong thé thiéu trong mot hé théng may
tinh. Mot may tinh mac du dét tién, cdu hinh cao nhung néu khong c6 hé diéu hanh thi hau nhu
khong thé su dung dugc. H¢ diéu hanh diéu khién moi hoat dong cua may tinh, giup viéc su dung
may tinh tr& nén don gian, d& dang va hiéu qua hon rat nhiéu. Do vy mén hoc “Hé diéu hanh” 1a
moén hoc quan trong va rat can thiét trong chuong trinh dao tao chuyén nghanh tin hoc ¢ hé cao
dang va k¥ su.

Gi4o trinh “Hé diéu hanh” dugc bién soan theo chuong trinh dao tao chuyén nghanh'tin ho¢,d hé
cao déng va k¥ su cua B gido duc va dao tao. Gido trinh dugc chia thanh 6 chweng, chuong 1, 2,
3, 4 do giang vién Ninh Xuan Haéi bién soan, chuong 5, 6 do giang vién Huynh Trong Thua bién
soan. Tuy rang chiing t6i di c6 nhiéu c¢b ging trong cong tac bién soan nhung.chic chin gido trinh
van con nhiéu thiéu sot, nén rait mong duogc ban doc ciing nhu cac dong nghiép dong gop y kién dé
gido trinh ngdy cang hoan thién, nham muc dich phuc vu t6t honeho,viée.dayva hoc tin hoc dang
ngay cang phat trién ¢ nudc ta.

Moi sy gop y hodc thic mic xin goi vé dia®chi £Fmail; hainx@ptithcm.edu.vn  hoic
htthua@ptithcm.edu.vn.
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CHUONG 1

GIOI THIEU HE PIEU HANH
Chuong “GIOI THIEU VE HE DIEU HANH ” s& gi6i thiéu va giai thich cac van dé sau:
1.1 H¢ diéu hanh 1a gi, cac khai niém ciia hé diéu hanh.
1.2 Lich str phat trién cua hé diéu hanh
1.3 Céc loai h¢ diéu hanh
1.4 Céc dich vu cua hé diéu hanh.
1.5 Céu tric cua hé diéu hanh

1.6 Nguyén Iy thiét ké hé diéu hanh

1.1 CAC KHAI NIEM
1.1.1 Hé diéu hanh la gi?

Hé diéu hanh (operating systems) 1a chuong trinh dongsvai,tro trungigian gitta nguoi su
dung va phan ctng ciia may tinh. Hé diéu hanh che dau st phuc tap, da dang cta phan cing,
gitip viéc sir dung may tinh tré nén don gian, hiéu qua. Nhiémivu ctia hé diéu hanh 1a quan 1y tai
nguyén ciia may tinh, thuc thi cic chuong trinh ing duing, hd'trg cae'chirc nang mang, vv ...

1.1.2 Cac thanh phén ciia mdt hé thongamay tinh

Mot hé théng may tinh dwoc chia thanh, 4 thanh phdn sau: phdn ctng, hé diéu hanh,
chuong trinh ng dung/chuong trinh hé thong, ngudi'str dung.
+ Phan cung (hardware) : CPU, bd'nhé, cac thiét bi nhap/xuit,. ..
+ Hé diéu hanh (operating systems): diéu khién va phdi hop viéc st dung phan ctng cho nhiéu
ung dung véi nhieu nguoi@dtr dung khéac nhau.
+ Chuong trinh tmg dung valchuong trinh hé thdng (system and applications programs): 1a cac
chuong trinh gidi quyét nhitng van dé cua nguoi st dung nhu la chuong trinh dich, hé quan tri co
sO dir liéu, chueng,trinh “t0 choi, chuong trinh thuong mai,...

+ Nguoi st‘dung (user): nguoi sit dung hoac may tinh.

Ngudi dung MNgudi ding Ngudi dung . Ngudi ding
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Cac chwong trinh hé théng va ing dung

Hé diéu hanh

Phin cong may tinh

Hinh 1.1: Cac thanh phan cia mot hé thong may tinh



1.1.3 Cac thanh phén ciia mot hé thong nhap/xuit

Mot hé thong nhap/xuit gdm ba thanh phan sau:

+ Heé théng bo nhé dém (buffer-caching system)

+ Chuong trinh diéu khién thiét bi (Drivers for specific hardware devices).

+ Chuong trinh giao tiép v6i chuong trinh diéu khién thiét bi (A general device-driver interface).

Chuong trinh giao tiép v6i chuong trinh diéu khién thiét bi

Chuong trinh diéu khién thiét b He¢ thong bo nhd dém

Hinh 1.2: Cac thanh phan ciia mot hé thong nhap/xuét

1.1.4 Cac thanh phén ciia h¢ diéu hanh

H¢ diéu hanh gom c6 ba thanh phan sau:

+ B0 cip phat tai nguyén (Resource allocator): Quan 1y va cap phat tiinguyén:

+ Chuong trinh kiém soat (Control program): Kiém soat viéc thfeuthi chuong trinh va kiém soat
hoat dong cua cac thiét bi nhélp/xuét.

+ Phan nhan (Kernel): 1a chuong trinh “l61” ctia hé diéy'hanh, duoc thuc thi trude tién va ton tai
trong bd nhd cho dén khi tit may (cac chuong trinh khac goi'la chueng trinh ing dung).

B cép phat tai nguyén Chuong trinh kiém soat

Phan nhan

Hinh 1.3: @4c thanh phawn cia hé diéu hanh

1.2 LICH SU PHAT TRIEN CUA HE PIEU HANH

+ Giai doan 1 (1945 — 1955): d4.¢6 may tinh 16n nhung chua c6 hé diéu hanh.

+ Giai doan 2 (1956 — 1965): hé,thdng xir Iy theo 16 (Batch systems)

+ Giai doan 3 (1966 —1980):h¢ thong xir Iy da chwong (Multiprogramming systems) , h¢ thong
xur ly da nhiém (Multitasking systems).

+ Giai dogn 4 (19812007 ): hé thong da xir Iy (Multiprocessor systems), hé thong xtr Iy phan tan
(Distributedssystems), h¢ thong xuir ly thoi gian thyc (Real-time systems), h¢ thong nhung
(Embedded systems).

1.3 PHAN LOAI HE THONG MAY TiNH

Mat hé thong mdy tinh gdm hai phan 1 hé diéu hanh va phan ctng twong ung dé thuc thi hé didu
hanh.

1.3.1 Hé théng xir Iy theo 16 (Batch Systems)

Pay 1a hé diéu hanh dau tién, tho so nhat. P6i v6i hé diéu hanh nay thi tai mot thoi diém chi co
mot cong viéc trong bd nhd, khi thuc hién xong mdt cong viéc, cong viéc khac s€ dugc tu dong
nap vao va cho thuc thi. Hé diéu hanh c6 mot chuong trinh, goi la bg giam sat, thuong tri trong
bd nhd chinh, gidm sat viéc thuc hién day cac cong viéc theo thir ty va ty dong.




Céch bd tri b nhd ctia hé diéu hanh xir 1y theo 16 nhu sau: phan bd nhd & dia chi thap danh cho hé
diéu hanh, phan con lai danh cho mot chuong trinh ctia ngudi ding.

Hé diéu hanh

Vung
chirong trinh
ngwdi dung

Hinh 1.4: m6 hinh t6 chirc bo nhé cua hé diéu hanh xt 1y theo 16

Xem mét vi du vé cach thirc 1am viéc véi hé thong xir 1y theo 16:

- Lép trinh vién mang phiéu ghi chuong trinh dén may 1401

- May s& doc chuong trinh tir phiéu va ghi chuong trinh vao bang tir

- Lap trinh vién dem bang tir téi may 7094 dé thuc hién tinh téén va két qua duoc ghi vao bing tir

- Lap trinh vién dem bang tir chira két qua t6i may 1402 déin

Tape System

drive Input tape Qutput
Card — I\ tape [
reader |3 E sllNle E H o|l| Printer
fiig
=_ Vb 09 119518 L]
(A (T T

1401 7094 1401

(a) (b) (©) (d) (e) (f)
Hinh 1.5: vi du vé.¢éch thie xtr Iy cong viée v6i hé didu hanh xt 1y theo 16

1.3.2 Hé théng xir ly da chwrong (MultiProgramming Systems)

Tai mot thod diémied nhicu cong vi¢c trong bd nhd va khi mot cong vi¢e dang thuc hién, néu co
yéu caudthap/xiat thi €PU khong nghi ma hé diéu hanh s& chuyén sang thuc hién cong viéc khac.
Vi duttrong bo nhi6 hién c6 ba chuong trinh thyc hién ba cong viée. Néu cong viée 1 yéu ciu
ahap/xuét thi eéng viéc 1 tam ngig, cong viée 2 (hodc cong viée 3) s& duge thyc hién. Khi thao
tac nhép/xuét cua cong viéc 1 xong thi cong viéc 1 s€ dugc thuc hién tiép, cong viéc 2 s& tam
ngung,.».

Cong viéc 3

Cong viee 2 Céac vung nhé

Cong viéc 1

Heé diéu hanh

Hinh 1.6: mé hinh t6 chirc bd nhé cua hé thong xir 1y da chuong



* Céc chirc ning cia hé diéu hanh trong hé thong xir Iy da chwong

+ Ldp lich CPU (CPU scheduling): chon mot trong nhitng cong viéc trong bo nhd cho thuc thi
(cho sir dung CPU). Khi chon céan tranh truong hop mot cong viée chd trong bd nhé qua lau.

+ Qudn Iy by nhé (Memory management): can phai quan 1y phan bo nhd nao da cap phat va cip
cho cong viée nao (bd nhé cap phat cho mdi cong viée phai riéng biét), phan bd nhd nao chua cap,
khi mét cong viéc thuc thi xong can thu hdi phan bd nhé da cp cho cong viee d6. Néu mot cong
viéc truy xuat dén phan bo nhé da cp cho cong viéc khac thi phai ngin cam. Néu bd nhé bj phan
manh qué nhiéu, can don bo nhd, vv...

+ Cép phat thiét bi (Allocation of devices): tinh trang thiét bi ranh hay khong ranh, thiét bi"déseap
cho cong viée nao, cong viée nao cin dua vao hang doi dé cho. Thiét bi ndo c6 thé ding chung va
t6i da bao nhiéu cong viéc sir dung chung thiét bi cung luc, thiét bi nao khongsthé dung chung, ...
va phai tranh bi tic nghén (cac cong viéc chd vo han dé duoc cép tai nguyén).

+ Cung cdp cdc ham xir Iy nhdp/xudt (I/0 routines): Cac ham nhap/xuat §& che dau sy phic tap
va da dang cua céc thiét bi nhap/xuat, quan 1y viéc sir dung chung ca@thiét bi nhap/xuat.

1.3.3 H¢ thong xir Iy da nhiém (Multitasking Systems)

Heé thong xir 1y da nhiém 13 hé thdng md rong cua hé théng xir Iy'da ehuong. Ddi véi hé diéu hanh
trong hé thong xir Iy da nhiém, viéc chuyén ddi congwiée’khong chd cong viée dang thuc thi co
yéu cau nhép/xuét, ma khi cong viéc dang thug, thi hét thoi gian qui dinh st dung CPU thi viéc
chuyén d6i cong viéc ciing s& xay ra. Mdi cofig viéc duoc thuc hién luan phién qua co ché chuyén
d6i CPU, thoi gian mdi 1an chuyén dbi dién ra it nhanh nén nguoi sir dung c6 cam giac 1a cac
cong viéc dang dugc thi hanh cung lue. Hé thong xir Iy da nhiém con goi 1a hé théng chia xé thoi
gian (Time-Sharing Systems).

Vi du hé théng c6 mot CPU va hién cdba cong viéc A, B, C trong by nhé. Ba cong viéc nay s€
dugc thyc hién luan phiéns cong viéc A thuc hién trong khoang thoi gian q (quantum) thi tam
ngimg, dén luot cong viéc Bithgic hién trong khoang thoi gian g, rdi dén luot cong viée C. Sau do
lai dén luot A, ... lap,lai viéc thuc thi cac cong viéc cho dén khi tt ca cac cong viéc hoan tét.

A
task

C RS RS RS

»
»

time

Hinh 1.7: cac cong viéc A,B,C st dung cpu ludn phién trong hé thong xtr Iy da nhiém

1.3.4 Hé thong da xir Iy (Multiprocessor Systems)

May tinh c6 nhiéu bd xir 1y cung chia x¢ hé théng duong truyén dit liéu, dong ho, bd nhd va cac
thiét bi ngoai vi. Mdi CPU sé& thyc hién mot cong viéc va khi dé cac cong viée s& thuc su dién ra
d6ng thoi. Hé théng da xir 1y con goi 1a hé thong xir 1y song song (Parallel Systems).



Bo vi xilv Bo vl xilv —_——— Bo vi xix v

Bé nho

Hinh 1.7: mé hinh hé thng da xir Iy ¢6 nhiéu cpu nhung sir dung chung bd nhé
* U'u diém ciia h¢ thong da xir Iy
+ Sy hong hoc ciia mot bo xir 1y s& khong anh huéng dén toan bo hé thong.
+ Hé théng s& thuc hién rat nhanh do thuc hién cac cong vi¢c déng thoi trén cac b0 xu, ly khéc
nhau

+ Viéc lién lac giita cac cong viéc dé dang bang cach st dung bd nhé dung chung!

* Phén loai hé théng da xir ly

+ Hé thong da xtr Iy d6i xting (Symmetric MultiProcessing (SMP)): m&i bo &t Iy chay v6i mot
ban sao cua hé diéu hanh va cac by xur 1y l1a ngang cap. Cac hé diéu hanh hién nay déu ho trg
SMP.

+ Hé thong da xtr 1y bat ddi xtimg (Asymmetric multipfocessifig): G6'mot bo xir Iy chinh (master

processor) kiém soat, phan viéc cho cac bg xur 1y khac (slave processors).

1.3.5 H¢ thong xir Iy phén tan (Distributed Qperating Systems)

Tuong tu nhu hé thdng da xtr 1y nhufig méibo xir 1Y ¢6 bd nhd riéng. Céc bo xir 1y lién lac voi
nhau thong qua cac dudng truyéh dan mangihMang LAN, WAN véi hé diéu hanh Windows,
UNIX chinh 14 cac hé thong xizdy phan tan.

* Phén loai hé théng xir Iy phén tan: co hai loai

+ Peer-to-peer: hé thong mang ngang hang, cac may tinh ngang cip, khong c6 may nao dong vai
tro quan ly tai nguyén,dung, chung.

+ Client-sérver: cO mdt may dong vai tro quan ly cac tai nguyén dung chung goi la may server
(may chw), ca€ may khac goi 1a may client (may khéach). Client mudn sir dung tai nguyén dung
chufig phai dugcserver cap quyén. Mo hinh hé thong client-server:

| Mav con ‘ | Mav con | _——— Mav con

| Mang
‘ Mav chi ‘

Hinh 1.8: mé hinh hé théng xir Iy phan tan
* U'u diém ciia h¢ thong xir Iy phan tan
+ Dung chung tai nguyén: may in, tap tin ...
+ Tang tc do tinh toan: phan chia cong viéc dé tinh toan trén nhiéu vi tri khac nhau
+ An toan: Néu mot vi tri bi hong, cac vi tri khac van tiép tuc lam viéc.

+ Truyén thong tin dé dang: download/upload file, goi/nhan mail, ...



1.3.6 H@¢ thong xir Iy thoi gian thuc (Real-Time Systems)
Heé thdng s& cho két qua chinh xéc trong khoang thoi gian nhanh nhét. Hé théng thuong ding cho
nhimg tmg dung chuyén dung nhu 13 hé thong diéu khién trong céng nghiép.

* Cac loai h¢ thong xir 1y thoi gian thue

+ Hé thong xtr 1y thoi gian thuc cing (Hard real-time): cic cong viéc duge hoan tit durigythoi
diém qui dinh.

+ Hé thong xtr 1y thoi gian thue mém (Soft real-time): mdi cong viéc c6 mot do wu tién rieng va sé
duoc thi hanh theo d0 uu tién.

1.3.7 Hé thong nhiing (Embedded Systems)

Hé diéu hanh duoc nhung trong cac thiét bi gia dung, cic méy tro choi,... Do céc thiét bi gia dung
¢6 bd nhd it, b xir 1y tdc d6 thap, kich thudc man hinh nho nénwhé diéw hanh nay can don gian,
nhd gon, co6 tinh dic trung cho tung thiét bi. Vi du hé diéudhanh dung cho may PDAs (Personal
Digital Assistants), Mobil phones,... Hé thong nhing confduocigoi 14 hé thong cim tay (Handheld
Systems).

1.4 CAC DICH VU CUA HE PIEUHANH
Hé diéu hanh thong thuong can cung cip.cac dichivu sau:
- Quan ly tién trinh

- Quan ly b nhé chinh (RAM)

- Quan ly bo nhé phu (DISK)

- Quan Iy hé théng nhap xudt

- Quan 1y hé thong tap tin

- Bao vé hé théng

- Hé théng dong 1énh

- Quan ly mang

- Caerloi goi hé théng (system calls).

1.4.1 Dich vu quan ly tién trinh (Process Management)

Tién trinh 13 mot chuwong trinh dang thi hanh. Trong bd nhd, tai mot thoi diém c6 thé c6 nhiéu tién
trinh, mot s6 tién trinh 13 cua hé diéu hanh, mot sb tién trinh 14 ciia ngudi sir dung. Khi tién trinh
duogc tao ra hodc dang thi hanh s€ dugc h¢ diéu hanh cung cép cac tai nguyén dé tién trinh hoat
dong nhu 1a CPU, bo nhd, tap tin, cac thiét bi nhap/xuat... Khi tién trinh két thuc, hé diéu hanh s&
thu hoi lai cac tai nguyén da cp phat. Mot tién trinh khi thyc thi lai c6 thé tao ra céac tién trinh con
va hinh thanh cdy tién trinh.

* Cac chirc ning cia dich vu quan ly tién trinh

+ Tao va huy cac tién trinh cua nguoi st dung va cua hé diéu hanh.



+ Tam ngung va thuc hién lai mét tién trinh.
+ Cung cap co ché ddng bo céc tién trinh.
+ Cung cip co ché lién lac giita cac tién trinh.

+ Cung cap co ché kiém soat tic nghén.

1.4.2 Dich vu quén ly bo nhé chinh (Main Memory Management)
Tai mot thoi diém, trong bo nhd chinh c6 thé ¢ nhiéu tién trinh, hé diéu hanh can phai quan 1y
phén bo nhé da cap cho mdi tién trinh dé tranh xung dot.

* Cac chirc nang cia dich vu quéan ly bo nhé chinh
+ Luu gitr thong tin vé cac vi tri trong bd nhd d sir dung va tién trinh nao dang sir dung,
+ Quyét dinh chon tién trinh dé nap vao bd nhd chinh khi bd nhé chinh c6 chd trong.

+ Cép phat b nhé cho tién trinh va thu hdi bo nhd khi tién trinh thyc'thi xong,

1.4.3 Dich vu quéan ly by nhé phu (Secondary Management)
Dé luu trir dir liéu 1au dai, dir liéu can luu trén dia dang tapdtin, ngoai ra dia con luu gilr cac tién
trinh khi b nhé RAM khong con du, ving nhd nay goilabo nhérao.

* Cac chirc niang cia dich vu quéan ly b nhé phu
+ Quan Iy ving tréng trén dia (Free spaceimanagement)
+ Xac dinh vi tri cit giit dir liéu (Storage allocation).

+ Lap lich cho dia (Disk scheduling).

1.4.4 Dich vu quan ly hé théng nhap/xuit (I/O System Management)
Hé diéu hanh can che 'dau nhiing dic thi cta cac thiét bi phan cimg, bang cach cung cap cac chic
nang xir Iy nhap Xudtdon gian, khong phu thudce vao chi tiét ciia mdi loai thiét bi.

1.4.5 Dichyu quén ly h¢ thong tap tin (File Management)

Mady tinh c6 théfhru trit thong tin trong nhiéu dang thiét bi vat 1y khac nhau nhu bang tir, dia ti,
dfa,quang, ... Mdi dang co c6 kha ning luu trit, toc do truyén dir liéu va cach truy xuat khac nhau.
Hé diéu hanh can déng nhat cach truy xuét hé théng luu trlt, dinh nghia mét don vi luu trix 1a tap
tin;

* Cac chire ning ciia dich vu quan Iy hé théng tap tin
+ Hb trg cac thao tac trén tap tin va thu muc (tao/xem/xo04/sao chép/di chuyén/doi tén).
+ Anh xa tép tin trén hé thong luu trir phu.

+ Sao luu tap tin trén cac thiét bi luu tri.



1.4.6 Dich vu bao vé hé thong (Protection System)
Hé diéu hanh cin cung cip co ché dé dam bao rang tai nguyén chi dugc truy xuat boi nhitng tién
trinh ¢6 quyén. Vi du dam béo rang tién trinh chi dugc thi hanh trong pham vi dia chi ctia n6 hodc
dam bao rang khong c6 tién trinh nao doc chiém CPU...

1.4.7 Loi goi hé thong (system call)

Loi goi hé thdng 1a tap 1énh do hé diéu hanh cung cap dung dé giao tiép gitra tién trinh cuatgudi
dung va hé diéu hanh, 151 goi hé thong con goi 1a ngat. Cac 10i goi hé thong co thé dugc chia
thanh cac loai nhu 1a tap Iénh quéan ly tién trinh, tap 1énh quan 1y tap tin, tdp 1€nh quén 1y thiétbi,
tap 1énh dung dé lién lac gitra cac tién trinh. Mdi 11 goi hé thdng c6 mot sé hiéu duy nhat ding dé
phan biét 101 goi nay véi 161 goi khac. Cac dia chi noi chira mé 1énh cta cac ngdtiloi goihé thong)
duogc luu trong mot bang goi 1a bang vecto ngit.

Khi tién trinh dung 151 goi hé thdng, can cung cap tham sb cho 151 goi héthdng. C6 ba phuong
phép ma tién trinh ding dé chuyén tham s cho hé diéu hanh:

- Chuyén tham s vao thanh ghi

- Luu trit tham s trong mot bang trong bo nhé va ghi dia chi bang vao thanh ghi

- Luu trit tham s6 vao stack va tham s dugc léy ra boidé diéu hanhs

Vi du chuyén dia chi bang X (bang chira cac tham s6)ivao thanh ghi, goi ngit 13. Ngat 13 1a 10i
goi hé thdng do hé diéu hanh cung cap.

— X

Thanh ghi

X. Cac tham sb cho 1oi
= goi ham

— Poan code cho
R si dung cic tham sé tir hang X 161 goi ngat hé
Nap dia chi X thong 13
Lési goi ngt hé thing 13 e -

Chwong trinh ngwéi ding

Hé diéun hanh

Hinh 1.9: truyén tham s6 dang bang cho ngat 13

Quan Iy tién trinh

Loi goi ham Mo ta

Pid=fork() Tao mdt tién trinh con gidng tién trinh cha

Pid=waitpid(pid, &statloc, options) | Poi mot tién trinh con két thiic

Exit(status) Két thuc viéc thyc thi tién trinh va tra vé trang thai

10




Quan ly Tép tin

Loi goi ham Mo ta

Fd=open(file,how,...) M& mot file dé doc, ghi hoac c4 hai
S=close(fd) Dbong mot file d@ mé trude do
N=read(fd,buffer,nbytes) Doc dir liéu tu file vao viung dém
N= write(fd,buffer,nbytes) Ghi dir li¢u tur buffer vao file
Position=lIseek(fd,offset,whence) Di chuyén con tro file
S=stat(name,&buf) Lay thong tin trang thai cua file

Quan Iy Hé thong file va thw muc

Loi goi ham Mo ta

S=mkdir(name,mode) Tao thu myuc méi

S=rmdir(name) Xéa thu muc réng

S=link(namel,name2) Tao mot ddi twong mdi name? tré vao dbi tugng namel trudc do
S=unlink(name) X6a dbi trongithu muyc

S=mount(special,name,flag) Kichthoathé théng'file

S=unmount(special) Ngtrng kich hoat hé thong file

Hinh 1.10:9M06t s6 161 goi hé thong

1.4.8 Hé th(”')ng théng dich dong Iénh (Command-Interpreter System)

La tap 1énh coban cungitrini’thong dich 1énh dé nguoi sir dung giao tiép véi hé diéu hanh. Cac
1énh co bandhu 1énh quan 1y tién trinh, quan 1y nhap xuit, quan Iy bd nhé chinh, quan 1y bd nhé
phy, quan 1y tap tin va cac 1énh bao vé h¢ théng. .. Céc 1énh trong hé théng thong dich dong 1énh
thyc ra cling/sé goi@ac cac 10i goi hé thong.

1.4.9 Quén ly mang (Networking)

Cung cap cac chtic nang phan quyeén, chia xé tai nguyén mang, lién lac gitra cac tién trinh trén
mang, ...

1.5 CAU TRUC HE PIEU HANH

1.5.1 CAu tric don gién

Hé diéu hanh khong dugc chia thanh nhing 16p (phan) 1 rét, mot 16p c6 thé goi ham thudce bat ky
16p nao khac. Hé didu hanh nay don gian, dé& thiét ké, d& cai dat nhung kho bao vé, kho mo rong,
va kho nang cp. Vi du hé didu hanh MSDOS 1a hé diéu hanh c6 c4u tric don gian: chuong trinh
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g dung c6 thé truy xuét truc tiép cac ham nhap/xuat trong ROM BIOS dé ghi tryc tiép 1én man
hinh hay b diéu khién dia.

Chwong trinh vng dung

A

Chwong trinh hé thong thwing tri

Cic trinh diéu khién thiét bi
MS-DOS

AT

Cic trinh diéu khién thiét bi ROM-BIOS

Hinh 1.11: C4u tric ctia hé diéu hanh MS-DOS/(cattric don'gian)

Hé diéu hanh UNIX phién ban dau tién ciing c6 ciu trific don gian ¥& duoc chia thanh hai phan:
phan system calls va phan kernel. Phan kernel cung cép taf ca cac dich vu cta hé diéu hanh. Céac
phan c6 thé goi 1an nhau.

Cac nguoi dung

Cac shells va lénh
Cac trinh bién dich va thong dich
Cac thw vién hé thong

Giao tiép 101 goi hé thong dén Kernel

Hé théng nhip xuit Hé thong file ) Lap lich CPU
TI:inh dicu k.hién thiét bi Trinh dieu khién dia va Phan trang
dau cudi ’ bang twr B6 nhé ao

Giao tiép Kernel dén phan ciing

Cac b diéu khién dau cudi | Cac bd diéu khién thiétbi |Cac bé diéu khién by nhé
Cac dau cuoi Cac thiet bi va bang tir Bo nho vat ly

Hinh 1.12: c4u tric ctia hé diéu hanh UNIX phién ban dau tién (cdu trac don gian)

1.5.2 CAu tric phan 16p

Hé diéu hanh duoc chia thanh nhiéu 16p, mbi 16p dugc xay dung dwa vao nhitng 16p thap hon.
L6p dudi cung 1a phan cimg, 16p trén cing 1a 16p giao tiép voi nguoi st dung. Mdi 16p chi st
dung nhitng ham do 16p dudi cung cp. Hat nhan & 16p ké 16p phan ctng, ding cac 1énh ciia phan
cting d¢é tao cac 101 goi hé thong.
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Xem mé hinh phan 16p & hinh 1.12: Lép M thira ké mot s6 ham cia 16p M-1 va c6 thé co thém
mot s6 ham cia riéng minh. Nhitng ham ma 16p M-1 dat thudc tinh 4n thi 16p M khong dugc thira
ké.

> T::’ing M
Cac thao tac :
moi -
-
Cac thao tac . ' Tang M-1
an .
— -
- o=
Cac thao -
tac dang ton )
tai -

Hinh 1.13: mé hinh c4u tfic phan 16p

Tang Chirc nang

5 Thao tac

4 Chuong trinh nguoi dung

3 Quian 1y Xuat/Nhap

2 Truyén thong Thao tic-Tién trinh
1 Quan ly bd nhé

0 Pa chuong

Hinh l¢14: cAu trac phan 16p ctia hé diéu hanh THE

1.5.3 Cau tri¢'may &o

Véidgdicu hanhanay a0, mot may dwoc gia 1ap thanh nhiéu may, tai nguyén ciia hé thong nhu 1a
@PU, bd nho, @da,... dugc chia xé dé tao cac may d0. Moi may 4o duoc cd lap véi may ao khac
nénitdi nguyén dung chung dugc bao vé nhung ciing ddn dén viée khong duoc chia xé tai nguyén
truc tiép.
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cac tien
trinh
cac tien
trinh
Cac tién trinh cac tien
trinh
- k4
Giao tiép -
e kernel kernal kernel
o
may ao 1 may io 2 may ao 3
kernel -
cai dat may ao
phan cirng x
phan cung

Hinh 1.15: MBS hinh céu trfic mayao

1.5.4 Céiu tric Client-Server

Hé diéu hanh duoc chia thanh nhiéu phén (goi la cac tién trinh server), mdi tién trinh thuc hién
mot dich vu nhu 13 dich vu quan 1y tapstin, quanyly tién trinh, quan ly bd nhd, ... Cac tién trinh
yéu cau (goi 1a tién trinh client) s& giri yéu, ciu dém mot tién trinh server, tién trinh server thuc
hién va gui két qua tro lai cho tién'trinh clienthHat nhan chi ¢6 nhiém vu kiém soat qua trinh lién
lac giita cac tién trinh client va.server.

* Uu diém ciia cdu tric client-server

+ Hat nhan rat nho, chi g@)m cac Iénh co ban, nén dé bao vé, dé nang cép.

+ MBai dich vy'cliathé:diéuhanh do mot tién trinh server dam nhan, cac tién trinh nay doc lap voi
nhau nén ki mot tién trinh server bi 161, hé théng van hoat dong.

+ Cac fién trifth seryer dugc thuc hién ¢ ché d6 ngudi ding (user-mode), khong phai & ché do hat
nhaft (Kernelsmode), nén khong truy xuat truc tiép phan cing.

F)Cauwftric client-server rat thich hop véi mé hinh hé thong phan tan. Cac tién trinh server c6 thé
thuc thi & cadc may khac nhau.

Tién trinh
Client

Tién trinh
Client

Process
server

Terminal
server

File
sarver

Memory
server

o

A

Microkernel

\\

Client nhiin dich vu hai_ng cich
giri yéu cau deén cAc tién trinh

server

Hinh 1.17: Mb hinh hé diéu hanh client-server trén mot may

} User mode

} Kernel mode
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Machine 1 Machine 2 Machine 3 Machine 4

Client # | File server Process semver Terminal server

Kernel Kernel Kernel Kernel e

)

\ Network

Message dugc giri
tir Client dén Server

Hinh 1.18: M5 hinh hé diéu hanh client-server trén nhiéu may

1.6 NGUYEN LY THIET KE HE PIEU HANH

+ Hé diéu hanh can d& viét, dé sira 151, dé nang cép (nén viét hé diéu hanh bﬁng ngén ngtr cép cao
vi d& viét va dé stra 16i hon 1a viét bang ngdn ngit assembly).

+ Heé diéu hanh can d& cai dit, d& bao tri, khong c6 16i va hiéu gia.

+ Hé diéu hanh can d& su dung, dé hoc, an toan, c6 do tin cdy¢ao va thuic hién nhanh.

+ Hé diéu hanh can c6 tinh kha chuyén cao (thuc hi¢n dugge, trén médt nhoém cac phﬁn cung khac
nhau).

+ Hé diéu hanh cin c6 chuwong trinh SYSGEN/(System Genération) thu thap thong tin lién quan
dén phan ctmg d¢é thiét 1ap cdu hinh hé diéudidnh cho phishop véi mdi may tinh.

TOM TAT

Mot hé thdng may tinh gdm c6 phan cling, hé diéu hanh va cac chuong trinh tmg dung. Hé diéu
hanh giup cho viéc str dungfmay tinh hiéwqua, don gian hon. Hé diéu hanh c6 nhiéu loai nhung
thong dung 1a loai hé diéu hanh'da nhiém, phan tan. Hé diéu hanh cung cép cac dich vu co ban
nhu dich vu quan 1y, tién trinh,dich vu quan 1y bd nhd, dich vu quan 1y tdp tin, dich vu quan 1y
nhép/xuét,. .. va mot tap.cac 101 goi hé théng (ngét). Hé diéu hanh can thiét ké sao cho d& sta 13i,
dé cai dat, dé bao tris khong co 16, dé sir dung, dé& hoc, do tin cay cao, thyc hién nhanh va cé tinh
kha chuyéncao.

CAU HOI 2 BAT TAP

[ANé# muc dich chung ctia hé diéu hanh

20, Phén biét hé thong da chuong va hé théng da nhiém

3. Néu céc van dé ma hé thong da chuong/da nhiém can giai quyét

3" Phan biét hé thong da nhiém va hé thong da xur Iy

4. Phan biét hé thong da xu 1y va hé théng xtr Iy phan tan

5. Néu myc dich cua hé thdng bd nhé dém (buffer-caching system) trong hé thdng nhap/xuét

6. Chuong trinh diéu khién thiét bi (Drivers for specific hardware devices) do hé diéu hanh cung
cap hay do hang san xuat thiét bi cung cap?

7. Chuong trinh giao tiép voi chuong trinh diéu khién thiét bi (general device-driver interface) do
h¢ diéu hanh hay do hang san xuat hay do ngon ngir 1ap trinh hay do nguoi 1ap trinh cung cap?
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8. Phan nhan (kernel) ciia hé diéu hanh MS-DOS gdm nhitng chuong trinh nao?

9. Néu khuyét diém cta hé¢ diéu hanh c6 cau truc don gian.
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CHUONG 2
QUAN LY NHAP/XUAT VA QUAN LY HE THONG TAP TIN

Chuong “QUAN LY NHAP/XUAT VA QUAN LY HE THONG TAP TIN” s& giéi thiéu va giai
thich céc van dé sau:

2.1. Quan ly nhap/xuat

2.1.1 Phan loai va dic tinh cta thiét bi nhap/xuét

2.1.2 B6 diéu khién thiét bi nhap/xuat

2.1.3 Céc chuong trinh thyc hi¢n nhélp/xuét va to chitrc hé théng nhép/xuét
2.1.4 Co ché nhap/xuét va co ché DMA

2.1.5 Céc thuat toan lap lich di chuyén dau doc

2.1.6 Hé sb dan xen va ram disk

2.2 Quan ly hé théng tap tin

2.2.1 Céc khai niém vé dia cung, tap tin, thu muc, bang thu mue
2.2.2 Céac phuong phép cai dit hé thong tap tin.

2.2.3 Phuong phéap quan Iy danh sach cac khéi trong

2.2.4 Phuong phap quan 1y sy an toan ctia héthdng tap tin

2.2.5 Giéi thiéu mot s6 hé théng tap tingMSDOSWindows, UNIX.

2.1. QUAN LY NHAP/XVAT

2.1.1 Phan loai va dic tinh ciia thiét bi nhap/xuit

* Phén loai thiét bimhap/xuat;

+ Thiét bi khdigmthong tin dirge doc/ghi theo timg khéi ¢é kich thude ¢d dinh va c6 dia chi xac
dinh, vi du.dfa 1a mot thiét bj khoi.

+ Thiét bi tudntu: théng tin dugc gri/nhan theo day tuan tu céc bit, khong c6 dia chi, vi du man
hinhgban phim, mdy in, card mang, chuot la thiét bi tuan ty.

4 Thiét bi khie: co mot sb cac thiét bj khong phu hop véi hai loai trén, vi du déng hd khong 1a
thiét b1 khoi, cling khong 1a thiét bi tuan tu.

* Pic tinh cha thiét bi nhap/xuat:
Tbe 3o truyén dir li€u: vi du ban phim : 0.01 KB/s, chuét 0.02 KB/s ...

Dung lugng luu trit, thoi gian truy xudt mot don vi dit lidu.

Pon vi truyén dir liéu: truyén theo khdi hodc ky tu

v
n

+ Cong dung: dung dé nhap hay xuat

n

+ Biéu dién dit liu: diéu nay tiy thudc vao timg thiét bi cu thé.
n

Tinh trang 16i: nguyén nhéan gay ra 1i, caich ma thiét bi bao 13i...
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th&i gian truy xuat Dung lrong

1 nsec Registers =1 KB
2 nsec Cache 1MB
10 nsec Main memary B4-512 MB
10 msec Magnatic disk 5-50 GB
100 sec Magnetic tape 20-100 GB

Hinh 2.1: thoi gian truy xudt va dung lugng ctia mot sb thiét bi nhap/xuit

2.1.2 B{ diéu khién thiét bi nhap/xuét (I/O controller)

La phan cimg diéu khién truc tiép thiét bi nhap/xuat, CPU khong thé trdy xuat truc tiép thiét bi
nhap/xudt ma phai théng qua bo diéu khién thiét bi, dung hé thong duong truyén gei 1a bus. Vi du
bd diéu khién man hinh doc céc ky tu can hién thi trong bd nho va dicu khién cac tia cia CRT
(6ng phong dién tir ciia man hinh) dé xuat ky tu trén man hinth. Thiét binhap/xuit va bo diéu
khién phai tuan theo cing chuan giao tiép nhu chuan ANSI, 1EEE hay 1SO...

Bo diéu khién thiét bi nhap/xuat c6 thé diéu khién dugc nhicu thiétsbi, vi du mot bo dicu khién

man hinh (video controller) c6 thé diéu khién nhi¢u man hinh.

Wt

Hard

) Flo i i
Keyboard disk ';ﬂ{e disk drive

A
T (=) [__oom)
] Floppy Hard
Video Keyboard i i

CPU Memory controller controller mgtlfcl:ller COT?II;S‘;"?"

[N

Hinh 2.2: CPUitruy‘xuat cac thiét bi nhap/xuat thong qua b diéu khién thiét bi

Mbi bodiéu khién co'mot s6 thanh ghi dé lién lac voi CPU, cac thanh ghi nay dugc gan mot dia
chi xdedinh nhur 4a mot ph?m cua b nho chinh, goi la anh xa bd nho nhép/xuét. Vidu:

B¢ diéu khién Dia chi nhap/xuét Vecto ngat
nhap/xuat (dia chi cta cac thanh ghi)

Pong hd 040 - 043 8

Ban phim 060 - 063 9

RS232 phu 2F8 - 2FF 11

Dia cling 320 - 32F 13
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May in 378 - 37F 15

Man hinh mono || 380 - 3BF -

Man hinh mau 3DO0 - 3DF -

DPia mém 3F0 - 3F7 14

RS232 chinh 3F8 - 3FF 12

Hinh 2.3: bang dia chi cac thanh ghi ctia mdt s6 bd diéu khién nhap/xuét.
CPU thuc hién nhép/xuét bé“mg cach ghi 1énh, cung cac tham s6 1én cac thanh ghi caa bo diéu
khién, sau d6 CPU s& thyc hién cong viéc khac. Khi bo didu khién thuc hién xong, s& phat sinh
mot ngit dé bao hiéu cho CPU biét va dén ldy két qua (két qua ciinglduoc bo didu khién luu trong
cac thanh ghi).
2.1.3 Céc chwong trinh thwe hién nhip/xuit va té chir¢’hé thongnhap/xuit
* Cac chwong trinh thwe hién nhap/xuat:
+ Chuong trinh nhap/xuat ciia ngudi ding (user program)afthuc hién cac 10i goi dén chuong trinh
nhap/xuit doc lap thiét bi.
+ Chuong trinh nhap/xuét doc lap thiét bif con goi 1a 1o1 goi hé théng nhélp/xuét hoac ngét
nhap/xuét, do hé didu hanh cung cap, churong trinh nhap/xuat doc 1ap thiét bi cung cdp mot giao
tiép ddng nhit cho chuong trinh nhap/&uat eiia nguot ding.
+ Chuong trinh diéu khién thiét®i (Device drivers): do hé diéu hanh hodc nha san xuat thiét bi
cung cép, chuong trinh nay phusthudc vde thiét bi, s& nhan nhitng yéu cau nhap/xuat ciia chwong
trinh nhép/xuét doc lap thi€t bi. Néu device driver dang ban, yéu cu d6 s& duge dua vao hang
doi, nguoc lai nod sé thuc hién‘ngay yéu cau, béng cach chuyén Iénh vao thanh ghi ctia bo diéu
khién thiét bi (I/O céntroller).

tién trinh ngwoi ding

Usar User
space < Program
Phin con lai caa Hé diéu hanh
lv':al'r'uenl_<
space l l l
Printar Camecordar CD-ROM
driver driver driver
) ¥
Hardware | Printer controller I ICamcardar c:c»ntrc»!lerl [GD-RGM cantrnller]
- ——'-_‘.
~ -_'.1-"”7"'1 = I
Dovies i
N =

Hinh 2.4: Sy giao tiép giita cac chuong trinh thyc hién nhap/xuét
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* T¢ chirc hé thng nhap/xuit

Hé théng quan 1y nhap/xudt dugce phan chia thanh 5 16p 1a: tién trinh nguoi ding (user processes),
chuong trinh nhap/xuét doc 1ap thiét bi (device-independent software), chwong trinh diéu khién
thiét bi (device drivers), chwong trinh kiém soat ngat (interrupt handlers), phan ctng (hardware).
M3di 16p 6 chirc ning riéng va co thé giao tiép voi 16p khac.

Hoi
Tang dap Chirc nang I/O
/0
Yeéu Tién trinh ngudi #| dinh dang nhap/xuit, thyc hién 16i goi nhip/xuit
chu — dung *
ro * | . ]
Chwrong trinh doc dit tén, bio vé, t6 chirc khéi, té chiec bé dém, cip phit,...
lip thiét bi
| T
. L3 , 7 . R - .
* Trinh dieu Khien thiét 13p gia tri cac thanh ghi thiét bi, kidm tra trang thai thiét bi,...
thiet bij +
. . | L . )
Bf_j dieu khien thing bao cho chwrong trinh diéu khién thiét bi khi thao tic nhip/xuit hoan tat.
Ngat +
. | .
Phin cing Thyec hién thao tic Nhip/Xuit

Hinh 2.5: md hinh phén 16p cua hé thdng quan 1y nhap/xuét

+ Tién trinh nguoi dung (user processes): dinh dang nhép/xuét, thyuc hién 101 goi nhép/xuét.

+ Chuong trinh nhép/xuét doc lap thiét.bi (Device-independent software): dat tén, bao v¢, t6 chire
khéi, t6 chirc bo dém, cap phatin

+ Chuong trinh diéu khiéf thiét bi (Device driver): thiét 1ap gia tri cac thanh ghi thiét bi, kiém tra
trang thai thiét bi,...

+ Chuong trinh kiém seat ngit (Interrupt handlers): théng bao cho chwong trinh diéu khién thiét b
khi thao tac nhap/Xuat:hodn tit.

+ Phan cadg nhap/xuat (/O Hardware): thuc hién thao tac nhap/xuét

Vi du tiémytrifth nguoi ding (user processes) muén doc mot khdi dir liéu trén dia, s& gdi yéu cau
nhap/xuat dén churong trinh nhap/xuat doc 1ap thiét bi (device-independent software), chuong
trinh ndy s& tim kiém khdi trong bo dém nhap/xuét, néu khéi can doc chua c6 trong bd dém, né sé
goi chuong trinh diéu khién thiét bi (device driver). Chuong trinh diéu khién thiét bi giri yéu cau
dén dia cimg va tién trinh nguoi dung s& tam ngung cho dén khi thao tac doc dia hoan tat, dia s&
phat sinh mot ngit thong bao da doc xong, goi tin hiéu ngit cho chuong trinh kiém soat ngjt.
Chuong trinh kiém soat ngit ghi nhan trang thai cua thiét bi va danh thirc tién trinh ctua ngudi
dung dé tiép tuc thuc hién.
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Interrupt i Thao tic dge hedn thinh

CPU conilrallar ‘/
3. CPU ddp timg 1ai
fir b 4—@Disﬁ
| Z o € . i Keyboard
— —.:m:-
b | 2.B5diEukhite |

xudt te hifu
W

Hinh 2.6: khi thao tac doc dia hoan tat, bo diéu khién dia s& phat sinhamdt ngat,

2.1.4 Co ché nhap/xuit va co ché DMA
* Co ché nhap/xuit:

- B xtr Iy phat sinh mot 1énh 1/0 dén céc thiét bi /O, sau d6 chd choydén khi thao tac I/O hoan
tat rdi méi tiép tuc xir Iy, hodc:

- Bo xtr Iy phat sinh mot 1énh 1/0 dén cac thiét bi /0, sau d6'tiép tuc wiéc xir 1y cho téi khi nhan
dugc mot ngét tir thiét bi I/O bao la d3 hoan tat nhép/xuét, bo xurly tam ngung vi¢c xur 1y hién tai
dé chuyén qua xur 1y ngit, hoic:

- Str dung co ché DMA
* Co ché DMA (Direct Memory Access):

Xét qué trinh doc dia, CPU gui cho bo dieu khién'dia (disk controller) 1énh doc dia va cac thong
s6 nhu dia chi trén dia cua khdi, dia‘chi trong,bo nhd RAM noi sé& cat khéi doc duorc, sb byte can
doc, sau d6 CPU tiép tuc xu ly cong viéc khac. Bo diéu khién s& doc khdi trén dia, tung bit cho téi
khi toan bo khdi dugc dua y@o buffer ctia,bo didu khién (local buffer). Tiép theo bo dicu khién
phat ra mot ngit dé bao cHo.CPUbiét 1a thao tac doc dd hoan tit. CPU dén 1y dir liéu trong buffer
chuyén vao bo nhé chinh (RAM) bang cach tao mot vong lap doc 1an lugt timg byte. Thao tac nay
lam lang phi thoi gianena CPU.

Pé t6i wu, bo diéwkhién thuong duoc cung cip thém kha ning truy xuat bd nhd truc tiép (DMA).
Nghia la saft khi b§diéu khién da doc toan b dit liéu tir thiét bi vao buffer ctia no, bo diéu khién
chuyén byte dau tién vao bo nhé chinh tai dia chi dwge mo ta bai dia chi bo nhd DMA. Sau d6 néd
tangsdia chi DMAfva giam sb bytes phai chuyén. Qua trinh nay ldp lai cho t6i khi s6 bytes phai
chuyén bﬁng 0,va bd diéu khién tao mot ngét. Nhu vay bo diéu khién tu chuyén khdi vao trong bo
nhé ¢hinh.

@.’t" Dree

L. CPU lgp rinh - Caan, Diak Main
CRU b difu khitn  cantralier cantralier memary
[t pw
SREPEL|
[,
ficdross
Comnd 4. Ak
".'_'_,_-—l—n_._l_“
+ 1 I I } )
nght lién kit sau khi 2. DMA yitu ciu 3. It ligm duge
chardn 1 bl nhd én thi

-+—Hus

Hinh 2.7: Co ché DMA
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2.1.5 Cac thuit toan lap lich di chuyén dau doc

Dé truy xuét cac khdi trén dia, trude tién phai di chuyén dau doc dén track thich hop, thao tac nay
goi 14 seek va thoi gian dé hoan tat thao tac nay goi la seek time. Mot khi da dén dung track, con
phai chd cho dén khi khdi can thiét dén dudi dau doc, thoi gian cho nay goi 1a latency time. Cudi
cung 1a chuyén dir liéu tir dia vao bd nhé chinh, thoi gian nay goi 1a transfer time. Tong thoi gian
cho dich vy dia chinh 13 tong cta ba khoang thoi gian trén (seek time + latency time + transfer
time). Trong d6 seek time va latency time 12 mat nhiéu thoi gian nhét, do d6 dé giam thiéu thoi
gian truy xuét, hé diéu hanh can dua ra cc thuat toan 1ap lich doi dau doc sao cho tbi uu.

Dau doc/ghi (1 dau trén 1 maif)

=  —
2 Hurdng di chuyén cénh tay
= dau doc

Bé mit 31—

R
Bémitl .

Bi mit 1 —
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Hinh 2.8: mo6 hinhddia cung
2.1.5.1 Thudgt toan FCFES (first-come, first-served)
Thuét toan s& doi dau doc theo tht tu ding 461 thtr ty cac khdi can doc, thuat toan dé 1ap trinh
nhung chua tot. Vi du can phai doc cac khéi theoithir ty nhu sau: 98, 183, 37, 122, 14, 124, 65, va
67. Gia sir hién tai dau doc dang ¢ vi tri 53, thuat tean s€ doi dau doc lan luot di qua cac khdi 53,
98, 183, 37, 122, 14, 124, 65, va 67
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Hinh 2.9: Cac budc di chuyén dau doc theo thuat toan FCFS
2.1.5.2 "Thugt toan SSTF (shortest-seek-time-first)
Thaat toan sé\di chuyén dau doc 1an lugt dén cac khéi can doc theo vi tri gﬁn vO1 vi tri hién hanh
Ciia dag doc nhat. Vi du can doc cac khdi nhu sau: 98, 183, 37, 122, 14, 124, 65, va 67. Gia st
hién tai dau doc dang & vi tri 53, thuat toan s€ doi dau doc 1an luot di qua cac khéi 53, 65, 67, 37,
14,98,122, 124 va 183.
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Hinh 2.10: Céc budc di chuyén dau doc theo thuét toan SSTF
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2.1.5.3 Thudt todn SCAN

Thuét toan sé& di chuyén dau doc vé mot phia cua dia va tir d6 di chuyén qua phia kia. Vi du can
doc cac khéi nhu sau: 98, 183, 37, 122, 14, 124, 65, va 67. Gia sir hién tai dau doc dang & vi tri
53, dau doc 1an luot di qua cac khéi: 53, 37, 14, 65, 67, 98, 122, 124 va 183
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Hinh 2.11: Cac budc di chuyén dau doc theo thuét toan SEAN

2.1.5.4 Thudgt toan C-SCAN

Thuat toan nay tuong ty nhu thuat toan SCAN, chi khac 1a khi n6 di chuyén dén mot dau nao do
cua dia, n6 s€ lap tic trd vé dau bat dau cua dia. Léy lai vi dutréngkhi d6 thu tu truy Xuét cac
khéi s& 1a 53, 65, 67, 98, 122, 124, 183, 14, 37

G 4 X 5P G5 98 122124 133
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Hinh 2.12:°Cae’budce di chuyén dau doc theo thuét toan C-SCAN

Thuat toan SCAN v&,C-SCAN thich hop cho nhitng hé thong phai truy xuat dir li¢u khdi lugng
16n. Thuat toan lap lichiphu thudc vao sé khdi va kiéu khdi can truy xuét, vi du néu sé khdi can
truy xuét 1a lién tuc thi FCES 14 thuat toan tdt.

2.1.6,H¢ $6 dan xen va Ram Disks

#Hé s6 dan xen (Interleave)

Bo dicu khién dia phai thuc hién hai chic nang 1a doc/ghi dir liéu va chuyén dir lidu vao hé thong.
Dé.dong bo hai chic ning nay, cic sector duge danh sd sao cho cac sector co sd hiéu lién tiép
nhau khong nam ké bén nhau ma c6 mot khoang cach, khoang cach nay duoc xac dinh bdi qua
trinh format dia va goi 1a hé s6 dan xen.

T L T
@ W @

(a

(c

Hinh 2.13: (a) interleave=0, (b) interleave=1, (c) interleave=2
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Vi du gia st hé¢ théng co 17 sector/track, va interleave = 4 thi cac sector duoc bd tri theo thi tu
nhu sau: 1, 14, 10, 6, 2, 15, 11, 7,3, 16, 12, 8,4, 17, 13,9, 5

Céach doc 1an luot nhu sau :

Lin1:1,2,3,4,5

Lin2:6,7,8,9, 10

Lan3:11, 12, 13, 14, 15

Lan 4: 16, 17

Nhu vay sau bon 1an thir tu cac sector doc duoc van 1a tir 1 dén 17

* Ram disk:

Hé diéu hanh c6 thé dung mot phan ctia bd nhd chinh dé luu trit cac khdi diapphan bo nhd nay goi
1a Ram Disk . Ram Disk ciing dugc chia 1am nhiéu khdi, mdi khéi ¢dykich thude bang kich thudce
cua khdi trén dia. Khi driver nhan duoc 1énh doc/ ghi khéi, sé tin trong boinhd'Ram Disk vi tri cua
khdi, va thuc hién viéc doc/ ghi trong d6 thay vi tir dia . RAM disk ¢6 wu diém 1a cho phép truy
xuit nhanh, khong phai chd quay hay tim kiém, thich hép choyviéc ltru trit nhitng chuong trinh
hay dit liéu dugc truy xuat thuong xuyén.

2.2 QUAN LY HE THONG TAP TIN
2.2.1 Dia cirng, tap tin, thu muc
2.2.1.1 Pia cirng (hard disk)

Pia cting dugc dinh dang thanh‘cac vong tron dong tAm goi 1a rinh (track), mdi rinh duoc chia
thanh nhiéu phan bang nhau@oi 1a cung (sector). Mot khdi (cluster) gdbm mot hodc nhiéu cung va
dir liéu dugc doc/ghi théendondvi khdi. Viée sir dung don vi khdi dé ting hiéu qua trong viéc
doc/ghi va giam chi phi quanly sb dia chi trén dia. Ngoai ra khi dia ctng 16n, c6 thé chia thanh
nhiéu phan ving (partition), mdi  phan ving gdm mét s tir try (cyclinder) lién tiép. Mot tir tru 1a
tap hop céc ranhreung bankinh.

sector @ ) ' track

Hinh 2.14: mé hinh t6 chirc dia

2.2.1.2 File (tap tin)

File 1a mot tap hop thong tin dugc dét tén va luu trit trén dia. File 1a don vi luu trit thong tin nho
nhét trén dia ctia hé diéu hanh. File c6 thé luu trit chuong trinh hay dit liéu, file c6 thé 1a diy tuin
tu cac byte khong ciu triic hodc c6 ciu triic dong (két thiic bang ki tir enter), hodc ciu triic mau tin
¢6 chiéu dai ¢b dinh hay thay d6i. Cau truc file do hé diéu hanh hodc chuwong trinh qui dinh. File
¢6 thé truy xudt tuan ty (doc cac byte theo thi tu tir dau file), hodc truy xuat ngiu nhién (doc/ghi
tai mot vi tri bat ky trong file).
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* Thugc tinh file (file attributes)

Thudc tinh cua file 1a cac thong tin lién quan dén file, sé thudc tinh cua file tiy theo hé didu hanh,
nhung thuong thi file c6 cac thudc tinh sau:

+ Tén file (file name)

Tén file dung dé phan biét file nay véi file khac, UNIX phan biét tén file chit thuong véi tén file
chit hoa nhung WINDOWS thi khong phan biét. Trong UNIX tén file c¢6 thé c6 nhiéu phan cach
(vi du prog.c.Z), WINDOWS chi c6 mét phan cach. Hé diéu hanh dung phan mé rong dé nhan
dang kiéu cua file va cac thao tic c6 thé thuc hién trén kiéu file do, vi du phﬁn mo rong l1a *.exe,
*.com thi h¢ diéu hanh hiéu 14 file kiéu nhi phan c6 thé thuc thi nhung néu khong thire thisduge
thi 1a do céu truc file khong dung qui dinh cua file *.exe, *.com.

+ Kiéu file (file type)

C6 hai loai file 1a file vin ban va file nhi phan. File vin ban chita cac dong van ban cubi dong c6
ky tu xuéng dong (ki tu enter). File nhi phan gdm diy céac byte, c6 cau trucitiy theo chuong trinh
tao ra file. Vi du file .com, .exe, .wav, .bmp,.... h¢ diéu hanh chi thre,thi duoc file .com, .exe néu
n6 ¢6 clu trac dang qui dinh.

+ Vi tri file: Danh sach cac khdi (cluster) trén dia da cép cho'file.

+ Kich thuéc file: Kich thuée hién thoi, kich thude tdi da cua fileitinhdang bytes/words/blocks,...
+ Ngay gio tao file, nguoi tao file: Ngay, gio tao file;ngay, gio.cap nhat file gan nhat; ngay, gio
su dung file sau cung, nguoi tao file.

+ Loai file: file 4n, chi doc, hé théng, Iuu teir, file/thu muc

+ Bao v¢ file: Dung account (usernaméy password), owner/creator hodc dung quyén da cip cho
user, group trén file hay thu mucg/gdm @ac quyén sau: quyén doc (Read), ghi (Write), xéa
(Delete), thuc thi (Execute), liét k& (List), thém (Append)...

Thudc tinh Y nghia

Protection Al ¢6 thé truy xuét file va bing cich no
Password Mat khéu cén ¢ dé truy xuit file
Creator ID ctia nguoi tao file

Owner Ngudi s¢ hiru hién tai

Read-only flag 0: cho phép doc/ghi; 1: chi cho phép doc

Hidden flag 0: binh thuong; 1: khong xudt hién khi liét ké

System‘flag 0: file binh thudng, 1: file hé thdng

Archive flag 0: da backup, 1: cAn dugc backup.

ASCIl/binary flag 0: file dung ma ASCII, 1: file dung ma nhi phin

Random Access flag 0: chi cho phép truy xuét tudn tu; 1: cho phép truy xuit ngdu
Temporary flag 0: binh thuong, 1: file bi hity khi tién trinh két thic

Lock flags 0 : khong khoéa, khac 0: khda

Record length

S4 bytes trong mdt mau tin

Key position

offset cua khéa trong tirmg mau tin

Key length

S4 byte cua khoa trong miu tin

Creation time

Ngay gio tao file

Time of last access

Ngay gid truy xuét file gin nhat

Time of last change

Nedy gid cip nhat ndi dung file gAn nhat

Current size

S4 byte cua file

Maximum size

S4 bytes tdi da cho phép cua file

Hinh 2.15: Mot sd thude tinh cua file/thu muc
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* Céac thao tac trén file

Hé diéu hanh can cung cdp cac cac 10i goi hé thong (system call) xir 1y file nhu la:
tao/x6a/mé/dong/doc/ghi/thém/doi con tro file/ldy thudc tinh/dat thudc tinh/ddi tén file, ...

+ Tao file (create): Ghi mot muc chira thong tin file vao cAu tric thu muc va tim mot khéi tréng
cap cho file.

+ X6a file (delete): Tim tén file trong cau tric thu muc, giai phong tat ca khéi dia ma file chiém
giit, X04 muc twong (g trong cau triic thu myc.

+ Mo file (open): Khi 1an dau tién file dugc truy xuét, thong tin vé file dugce doc tir cau tric thu
muc va luu vao bang open-files trong bo nhd. Néu file chua dong, thi nhitng lan truy xuat sausé
khong phai tim théng tin vé file trong ciu trac thu muc nita ma lay trong bang open-fileshThao
tac mo file sé tra vé chi muc trong bang open-files

+ Pong file (close): Ghi muc tuong tng trong bang open-files vao ciu triic thu muc, va hay muyc
nay trong bang open-files.

+ Poc file (read): Tim tén file trong cAu tric thu muc, biét duoc vi tritluu trit file, doc file vao bd
nhd, ding mot con tré doc (read pointer) dé ghi nhan vi tri chodan doe k& tiép.

+ Ghi file (write): Tim tén file trong cau tric thu muc, 1y duree sé hiéu khdi nhé dau tién cap phat
cho file, ghi dir liéu cua file vao vi tri nay, ding mot cef tro_ghil(wrife pointer) dé ghi nhan vi tri
cho 1an ghi ké tiép.

+ Ghi thém vao cudi (append)

+ Léy thugc tinh (get attribute)

+ bat thudc tinh (set attribute)

+ Déi tén file (rename)

2.2.1.3 Cau tric thu muc (Directory.Structure)

* Khai niém

Céu tric thu muc 1a cu tricidiing dé quan 1y tat ca cac file trén dia. Cau trac thu muc ciing duge
ghi trén dia va gémynhiéu muey(Directory Entry), mdi muc luu thong tin cia mét file. Thong
thuong thong tin file gém c6 thudc tinh file va danh sach cac s hiéu khdi dia luu trir file. Khi mot
file dugc truy xuét, hé déuhanh tim tén file trong cAu trac thu muc, néu tim théy s€ léy thudc tinh
va cac sofhiéu khoiluu trit file dwa vao mot bang trong bd nhé (bang open-files), cac 1an sau khi
truy xuatfilethoic thay ddi thong tin file thi khong can truy xuit dia ma truy xuét bang open-files
trofig bo)nhdichifth va sé& nhanh hon nhiéu. Hé diéu hanh ciing can cung cip céac 10i goi hé thong
dé.thag tac trén thu muc twong tu nhu dbi voi file. Cac thao tac trén thu muc c6 thé 1a: Create,
Delete, Open, Close, Read, Rename, Link, Unlink,...

\ muc 0 \ muc 1 | \ muc n \ \ TenFile \ ThuocTinh \ ViTriLuuTru \
Cau trac thu muc Mot muc trong cau trac thu muc
Dir Structure O CO OO )

Files |ﬂ| [F2] [F3 LI:_AJ&‘
>

Hinh 2.16: mé hinh cu triic thu muc, mdi muc trong cAu trac thu muc quan ly mot file hodc thu

muc con
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* Céu triic thu muc

+ Thu myuc mot cép: (Single Level Directory)

CAu trac thu muc s& chira thudc tinh cua tit ca cac file cua tit ca nguoi dung. Cau tric nay don
gian nhung gy ra khé khin do dat tén file khong dugc tring nhau va nguoi st dung khong thé
phan nhom cho file ciing nhu tim kiém cham khi s luong file nhiéu.

LhEanuc test data mail cont records
Téap tin i J J\ i J l J l / Y
\J/

Hinh 2.17: c4u trac thu muc mot cap

+ Thu muc hai cap: (Two Level Directory)

Su bit tién chu yéu cta thu myuc mot cdp 1a nhim 14n vé tén file giita nhitng) ngudi dung. Giai
phap 14 tao thu muyc riéng (user file directory:UFD) cho mdiuseraMOWUED c6 ciu truc gidng
nhau nhung chi quan 1y file ciia mot user, nhu vy cac user €6 thé co file cung tén nhung user chi
duogc truy xuét cac file trong thu muyc cta user d6. Giai phap nay. tim kiém file nhanh hon, nhung
van khong c¢6 kha niang nhom file. Trong hinh 2.54user léhudn truy xuat file test thi sir dung
duong dan: userl/test.

master
file
directory

[ user 1 ‘userz | user 3 | user 4 |

Y

user file

a X a

directory

|ca.r|bo

test | | a

test | I | data |

LITIT]

l

!

Q00

Hinh 2.18: ciu tric thu muc hai cép
+ Thu muc da cap: (Tree-Structured Directory)
C6 mét thu muc goi 18 muc gdc (root directory) va trong d6 c6 cac thu muc con. Mdi user co
thé tao nhirg thu muyc con riéng, trong moi thu muc con chua file va co thé chira thu muc con
khac. Cautrie nay.cho phép user c6 thé truy xuit dén file ctia user khac thong qua quyén dugc
capva ¢ho phépim kiém hiéu qua hon, ciing nhu c6 kha nang phan nhém file.

bin

root | spell [

l programs |

A

y

S

stat I mail | dist | I find | count hex l reorder | l | maif
¥ b o N
- @ @ Q@ e
prog | copy | pri | exp raord’er | list | find I | count

y

Q Q@
list | obf | spell || afl | | lasi | first |
L T
@ O O O O @

Hinh 2.19: c4u trac thu muc da cip
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Hé diéu hanh c6 thé chia dia cimg thanh nhiéu phan ving (partition), mdi phan ving gém nhiéu
tir tru (cyclinder) lién tiép, hodc tap hop nhiéu dia ctrng thanh mot phan ving. Mdi phan ving s&
¢6 cAu tric thu muc riéng dé quan 1y cac tap tin trong phan ving do.

~ =~ ~ ~
directory directory
artition A 4
E files > disk 2
. v disk 1
directory partition C < files g
partition B < .
files
r disk 3
~ -
- J

Hinh 2.20: t6 chirc phan ving dia

* Bang thu muc (Directory Table)

Bang thu muc 1a mdt dang cai dat bé“mg day mot chiéu cua cAwtrac thu muc (Directory Structure).
Béng thu muc c6 nhidu muc (directory entry), mdi mu€ luu trifthong tin ciia mot file/thu muc,
thong tin file gém thudc tinh cta file va dia chi trén dia cta'toan bo file hodc s6 hiéu cua khdi diu
tién chtra file hodc 13 sd I-node cua file. Mdi dia ¢c6 mot bang‘thu muc goi 1a bang thu muc géc,
cai dit ¢ phan dau cia dia va c6 thé c6 nhidubang thu myc con.

Vi du:

+ Mbi muc trong bang thu muc ctia hé'diéuthanh MSDOS/WINDOWS (FAT) chi luu s6 hiéu khéi
dau tién cua mdi file/thu myc. Khi do dé bictisd hiéu cic khéi con lai cia file/thw myc, hé diéu
hanh s& dung bang cap phat files(bang FAT).

Bytes 8 3 1 10 2 2 2 4

Florame | \”7////(//// RE

AN

Extension Aftributes Reserved Time Date First
block
number

Hinh 221: cAu tric mdt myc trong bang thu muc ciia MSDOS/WINDOWS (FAT)

#Mbi muyc trong bang thu muc cua hé diéu hanh CP/M chira tat ca cac s hiéu khdi chira file/thu
mueykhi d6 khong can dung bang cap phat file (bang FAT)

Bytes 1 8 3 1 2 16
File name /
T . / Disk blocl'( numbers
User code File type Extent Block count

(extension)

Hinh 2.22: c4u triic mdt muc trong bang thu myc cia CP/M
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+ Mbi myc trong bang thu muc ciia hé diéu hanh UNIX luu s6 hiéu I-node

Bytes 2 14

File name

I-node
number

Hinh 2.23: c4u triic mdt muc trong bang thu muc ciia UNIX

2.2.2 Cai dit h¢ thong quan ly file
Viéc cai dat hé thong quan 1y file phu thudc vao viéc hé diéu hanh chon phuong phap eap phat
khéi nhé cho file 1a lién tuc hay khong lién tuc.

2.2.2.1 Cép phat khéi nhé lién tuc

Khi cip phat khéi nho lién tuc, dé cai dat hé théng quan 1y file, hé‘@iéu hanh chi can dung bang
thu muc, m&i muc trong bang thu muc ngoai nhitng thudc tinh théng thudng ciia file, can c6 thém
thong tin vé s hiéu khoi bat dau (start) va sd khdi da cap cho file (length). Phuong phap nay dé
cai dat, d& thao tac vi toan b file dugce doc tir cac khdiflién tiép trén dia khong can dinh vi lai,
nhung c6 khuyét diém l1a file khong thé phat trién va@6 thégay rallang phi do sy phan manh trén

dia.
Z . 5 directory
count file start length
count o] 2
o] 1 2|:]f3|:| o 2 -
mail 19 6
4[] s e[ 7[] et i e
f 6 2
8[] s[J1o[]11[]
tr
12[J13[]14[J15[]
16[] 171 18[J19[]
mail
20[J21[J22[]23[]
2a[J2s[J26[J27]
list
28[]29[]30[]31[]

Hinh 2.24: Bang thu muc trong mo hinh cap phat lién tuc

2.2.22 Cip phat khdi nhé khong lién tuc

Khi cap’phat khdi nhé lién tuc, dé cai dat hé thong quan 1y file, hé diéu hanh st dung bang thu
mue va can phai sir dung thém mat trong céc cau tric sau: danh sach lién két, bang chi muc, bang
4p phat file, bang I-Nodes.

2.2.2.2.1 Danh sdch lién két:

M&i myc trong bang thu muc chira sé hiéu ctia khéi dau tién (start) va sé hiéu cua khéi két thuc
(end), mdi khdi trén dia danh mot sé byte dau hodc cudi (thudng 1a 4 bytes) dé luu sb hiéu khdi ké
tiép cua file, phﬁn con lai ciia khéi s& luu dir liéu cua file. Phuong phép nay khong bi lang phi do
phan manh ngoai vi, nhung truy xuat ngiu nhién cham va rat kho bao vé cac s hiéu khéi cia File.
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file start end

o] 1Es\ 201 =] e 3 =

1617 J 181191
2o0[J=21 2|:| 23]
24 |25 26 =27
28[J29[J=o[]31[]
~ -~

Hinh 2.25: mé hinh c4p phat khong lién tuc, st dung danh sach lién két

2.2.2.2.2 Bdng chi muc (index table):

MBai file c6 mot bang chi muc chiém mot hodc vai khéi, bang.chi mue chira tat ca cac s6 hiéu khéi
cua mot file. Khi d6 mgt muc trong bang thu muc s€ luu s6 hiéu khoi chua bang chi muyc cua file.
Phuong phap nay d& bao vé cac bang chi muc, nghiafla bao véidudc cac sé hidu khéi cua file
nhung ton nhiéu khéi nhé dé luu cac bang chi myc.

Vi du dia cimg c¢6 dung lugng 32 GB, kich thuéc 1 khoila 512 Bytes. Hoi kich thudc mot bang
chi myc 1a bao nhiéu néu mudn quan 1y file 6 kich thudc,16n nhét 1a 256K ?

32 GB=2° x 2'" x 2! KB = 2% KB = 2'8khbi =>e6 2'® dia chi trén dia => mdi phan tir bang chi
muc cin 2 byte. File kich thudc 256KB =256 x 1024 byte = 512 khdi => bang chi muc can ¢
512 phan tir => mdt bang chi mug/chiém hai khéi!

directory

file index block
jeep 19

2o0[]21[]=22
24 ] 25126127

28[]29[]30[]31[]
_—-——-"-../

Hinh 2.26: m6 hinh cép phat khong lién tuc, st dung bang chi muc

2.2.2.2.3 Bdng cdp phit file (FAT: File Allocation Table)

Néu mdi muc trong bang thu muc chi chira s6 hiéu cua khdi dau tién, thi sé hiéu cac khdi con lai
cua file s& dugc luu trong mot bang goi 14 bang cap phat file (bang FAT). Phuong phap nay dé
bao vé cac s6 hiéu khdi da cip cho file, truy xuét file ngdu nhién d& dang hon, kich thudc file dé
mé rong nhung bang FAT bi giéi han boi kich thudc by nhd danh cho néd. Day chinh 1a cach ma
hé diéu hanh MSDOS, 0S/2, Windows (FAT) st dung dé quén 1y File.
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Vi du: Gia st file test.txt dwoc luu trit 1an lugt & 3 khéi trén dia c6 s higu 1a: 217, 618, 339. S&
hiéu khéi dau 1a 217 ghi trong mdt muc cua bang thu muc, cac s6 hiéu khéi tiép theo 1a 618, 339
ghi trong bang cip phat file.

directory entry
[test | --+ [ 217
name start block
o]
217 618
339 | end-of-file [
618 339 |q
no. of disk blocks —1
FAT

Hinh 2.27: m6 hinh cap phat khong lién tu, sir dung bang FAT

Vi du: Gia su file A va file B duoc cép phat gém cac khoi'theo thu tu sau: file A: 4, 7,2, 10, 12 ;
file B: 6, 3, 11, 14. Khi d6 trong bang thu mucésé c6 motmuc luu tén file A va s6 hiéu khéi dau
cua file A la 4. Tuong tu c6 mot muc luu ténfile B va s6 hiéu khédi dau cua file B 1a 6. Cac sb
hiéu khéi tiép theo cua file A va file B luu trong bang cap phit file (fat)

Béang thu muc:

(A, 4) ... | (B, 6)
Entry cua A Entry.cua B
Bang FAT :
Physical
block
(o]
1
2 10
3 11
4 7 ——— File A starts here
5
6 3 ——— File B starts here
7 2
8
9
10 12
11 14
12 1
13
14 1
15 ——— Unused block

Hinh 2.28: m6 hinh cép phat khong lién tuc, str dung bang FAT, co6 hai file
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2.2.2.2.4 Bdng I-nodes:

Madi file dwgc quan 1y bang mét cdu triic goi 1a I-node, mdi I-node gdm hai phan: phéan thir nhat
Iwu trit thudc tinh file, phan thi hai gdm 13 phan tir: 10 phan tir dau chira 10 s6 hiéu khdi dau tién
ctia file, phan tir thir 11 chira s6 higu khdi chira bang single, phan tir thir 12 chira s6 hi¢u khbi
chtra bang double, phan tir thir 13 chira sé hiéu khdi chira bang triple. Trong d6 mdi phéan tir cia
bang triple chira s6 hiéu khdi chira bang double, mdi phan tir ciia bang double chira s6 hiéu khéi
chtra bang single va mdi phan tir ciia bang single chira s6 hiéu khéi dit liéu tiép theo cip cho file.
Ghi cht: Hé diéu hanh Unix st dung ciu triic nay va sb phén tir ciia phan thtr hai, khong nhat thiét
1a 13 ma c6 thé thay ddi tiry phién ban ctia UNIX

mode
owners (2)
timestamps (3)
- —[ data |
size block
Gt
direct blocks :

— F—>{ data ] F—{ data |
single indirect ——blz < data
double indirect =—[E ._.__l_: L =—| data |

triple indirect I_' = ?—b@
(Y ey

Hinh 2.29: ca@'tracimét I-node trong bang I-nodes

* Phwong phdp t6 chirc quin'lyidia bang.I-nodes:

+ MBR(Master Boot Recdrd): lassector dau tién chira thong tin vé dia.

+ Partion Table: bang phan ving chtra cac thong tin vé mdi phan ving.

Mot phan ving dugc 16, chircsthanh cac phan sau: boot block, super block, free space mgmt, i-
nodes, root dir, files ‘andudirectories. Trong do I-nodes la bang I-nodes gém nhiéu myc, mdi muc
goi la motd-node, chira mot cAu tric i-node ghi thong tin ciia mat file. Mdi muc cia bang thu muc
gbc (rodtydir)ghi tén file va sd hiéu i-nodes cua file. Phuong phap nay tuong dbi linh dong va
hiéu'quéa khi quan'ly nhitng hé thong file 16n.

“ Entire disk >
Partition table Disk partition \
MBR
Boot block | Super block | Free space mgmt I-nodes Rootdir | Files and directories

Hinh 2.30: mé hinh c4p phat khéng lién tuc, st dung bang I-nodes tong quat
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Vi du hé diéu hanh muén doc file /usr/ast/mbox, trude tién tim tén thu muc “usr” trong bang thu
muc goc (root dir), va nhan thay thu muc “usr” ¢ i-nodes 13 6. Tiép theo truy xuat phan tir i-node
thir 6 trong bang i-nodes, 14y duoc s hiéu khdi dau cua “usr” 1a 132, khdi nay s& chira bang thu
muc con (sub dir) ctia “usr”. Tiép theo tim tén thu myc “ast” trong bang thu myc con cta “usr”,
va tim dugc thu muc “ast” c6 i-nodes 1 26. Tiép theo truy xuit phan tir i-node thir 26 trong bang
1-nodes, léy duoc sb hiéu khédi dau cua “ast” 1a 406, khdi nay s€ chira bang thu muc con cua “ast”.
Tiép theo tim tén file “mbox” trong bang thu muc con nay, va tim dugc file “mbox” c6 i-nodes la
60. Truy xudt phan tir i-node thir 60 trong bang i-nodes, ldy dugc cac sb hiéu khdi ciia, file

“mbox”.
) [-node & Black 132 14 L-node 26 Block 4406 14
Thar mue ghc diinh cho fuser thir se fust dinh cho fisn'asl {har muc fusniast
2 Meoda 38 Made o
1 size 1 == Size E ==
2l bio times R B times P
7| dav 132 20 | erik H0E #2 | books
14 | lik 51 | Jim B0 | mbex
9 (230t 26 ast 81 rririx
& | wsr 45 | bal 17 | sre
8 | tmp ';mi“: fm“:gh I-node cho thiy
Tra cira usr dupe lwa fusr/ast 1 fustiast & tyi Musr/astiobo Iy
tim duge i-node & block 132 i-node 26 block 406 S )

Hinh 2.31: m6 hinh cap phatikhong lién tuc, sir dung bang I-nodes chi tiét

2.2.3. Quin ly cac khoi trong

C6 hai phuong phap ma hé/@iéu hanh thudng sir dung dé quan 1y cac khdi tréng 1a sir dung danh
sach lién két hoac vector bit.

2.2.3.1 Danh sichdién két

M3di nut trong danh sachylién®két (dslk) 1a mot khdi chira mot bang gom cac sb hiéu khdi tréng,
phan tir cudifeua bang Iuu so hi¢u khoi ti€p theo trong danh sach.

Vi du: Gia sirkhdi daw tién trong dslk 1a khdi 2. Trong khéi 2 luu cac sé 75, 53, 70, 59 1a cac sb
hi€¢ukho1 “trong, cdc khoi 3 1a khoi chira bang cac so hiéu khoi trong ti€p theo...H¢ diéu hanh chi
can biét s6 hieu’khoi dau tién cua danh sach lién ket.

0.1 2 3 4 0 1 2 3 4
(7515370593 —»[35]47[79]39][4 |—> -
Khoi 2 Khoi 3

Vi du: Mot dia 20M, ding khdi co kich thuée 1 K. Dé quan 1y dia nay, néu dia hoan toan trong
thi DSLK can bao nhiéu khoi (so nut toi da cua dslk)?

Giai:

20M= 20x 2'° khéi ~ 2" khdi => can ding 16 bit=2 byte dé luu mot s6 hiéu khdi

=> | kh6i=1024 byte luu dugc 511 s6 hiéu khéi trong

=> dé quan ly dia c6 20M hoan toan tréng, dslk can 20x 2'% 511 ~ 40 khéi !
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Nhan xét: Tén kha nhiéu khdi nhé cho dslk néu dia hoan toan trong, nhung sé& it ton khbi nhé cho
dslk néu dia gan day.

free-space list head

16[]17
20[ ]21[ ] 22
24[]2s5

28 Ja29[ 130 ]31[]
v

Hinh 2.32: Quan 1y danh sach cac khdi tréng st dung danh séehdién két.

Vi du: Gia sir khéi dia 1KB va mot s6 hidu khéi dia 1332 bitsthi motkhdi dia co thé ghi duoc 256
-1 s6 hiéu khéi dia trong

Free disk blocks: 16, 17, 18

42 o~ 230 1 86 1001101101101100
136 162 234 0110110111110111
210 612 897 1010110110110110
97 342 422 0110110110111011
41 214 140 1110111011101111
63 160 223 1101101010001111
21 664 223 0000111011010111
48 216 160 1011101101101111
262 320 126 1100100011101111
310 180 142 0111011101110111
516 / 482 / 141 1101111101110111
A 1 KB disk block can hold 256 A bit map

32-bit disk block numbers
(@ (b)

Hinh 2.33:Quan 1y danh sach cac khdi tréng str dung danh sach lién két va vector bit.

2:2.3.2, Dung vector bit (day bit)

Bitithr i = 1 1a khéi thi i tréng, bit thir i = 0 13 khéi tha i dé sir dung. Vector bit duwgc luu trén mot
hoac nhi¢u khoi dia, khi can sé doc vao by nh¢d dé xtr Iy nhanh. Vector bit it ton khoi nhd hon 1a
dslk nhung kich thudc vector bit 1a c6 dinh va hé di€éu hanh can dong b vector bit trong by nhé
va vector bit trén dia.

Vi du: xét lai vi du trén, néu dung vector bit, hay tinh kich thtroc vector bit.

HD: Bia 20M ¢6 20 x 2" khdi nén kich thude vector bit 1a 20 x 2'° bit = 20 x 2'° /8/ 2! KB ~ 3
khoi.
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2.2.4. Quan Iy sy an toan ciia hé thong tp tin

2.2.4.1 Quan ly khdi bi héng

+ Dung phan mém: ding mét file chtra cac danh sach cac khéi hong.

+ Dung phan cimg: diing mét sector trén dia dé luu gitr danh sach cac khdi bi hong.

Khi bo kiém soét dia thuc hién l1an ddu tién, n6 doc danh sach khdi bi hong vao bd nhd, tir d6
khong cho truy cap nhitng khoi hong.

2.2.4.2 Sao luu file (Backup)

File trén dia mém dugc sao luu béng cach chép lai toan bd qua mdt dia khac. Dir li¢u trén dia
ctng nho thi duge sao luu trén cac biang tir. P6i voi dia cing 16n, viée sao luu c6 thé tién hanh
nhu sau: chia dia ctng 1am hai phin mot phan chira dir liéu gdc va mot phan chiratban sao. Moi
khi thyc hién sao luu, phan dir liéu gdc s& dugc chép sang phan sao luu.

Backnp iz Exckud oEx
A TG } Al
Pk O T cir l.j
"r '-“"'n...‘_ —
J_,,,--;:"'{:“-—‘._
- ..r"" %
T i N \\“-\ H_,r""* Do fadw

A I

Hinh2.34: sao Iuu dir liéu

2.2.5 Giéi thiéu mot s6 h&ithong tap tin
2.2.5.1 Hé thong tapitin ciia MSDOS/Windows (FAT)

Hé diéu hanh MSDOS:hodc Windows (sir dung hé thong FAT) sé& quan 1y hé thong tap tin thong
qua ba caudrac sauiBoot Sector, bang FAT, bang ROOT DIR.

+ Boot sector

O'sector dau tién, track 0, side 0 ctia dia mém, ddi véi dia cing thi vi tri nay 1a bang partition, roi
hai t6i boot sector cuia partition thir nhat, dbi véi cac partition khéac, boot sector 1a sector dau tién.
Boot sector chtra bang tham sé dia BPB (Bios Parameter Block) va chira doan ma boot dung dé
nap céc file hé thong, boot sector hop 18 phai cé gia tri AA55 & offset 1FE. Trén may IBM PC sau
khi thyc hién thao tac POST (Power On Self Test), ROM BIOS tim boot sector hop 1€, doc boot
sector vao dia chi 0X7C00, gan CS=0000h, IP=7CO00h va cho thyc thi I¢nh dau tién trong boot
sector (1énh JMP). Boot sector ¢6 cdu tric nhu sau:
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Offset(hex) | Size(byte) | Content Giai thich

00 3 JMP Lénh nhay dén dau doan ma boot

03 8 Version Phién ban hé diéu hanh

0B 2 SectSiz s6 byte /mot sector, thudng 1a 512 (dy 1a bit dau ciia BPB)

0D 1 ClustSize s6 sector / mot cluster (khac 0)

OE 2 ResSecs s6 sector danh riéng trude bang FAT, tinh ludn boot sector (ddi
voi FAT12, FAT16 =1, FAT32=20h)

10 1 FatCnt s6 bang FAT (thuong 14 2)

11 2 RootSiz S6 muc trong bang ROOT DIR

13 2 TotSecs Tong s6 sector trén dia hay trén mot partition (<=65535)

15 | MediaDescriptor | Byte nhan dang dia (F8:dia cting, F0:1:44 MB)

16 2 FatSize S sector /mot bang FAT (<=65585). FAT32=0

18 2 TrkSecs s6 sector / mot track

1A 2 HeadCnt s6 dau doc

1C 4 HidnSec sO sector 4n (¢ gilta bang partitioh va partion)

20 4 BigTotSecs Téng sb sector trén@ia haydrén mot partition ( >65535)

24 4 BigFatSize S6 seefor /mot bang FAT (>65535)

1D (kétithiic BPB)

1E dau doan ma boot

1FF cudi doan ma boot

Hinh 2.35: C4u trac Boot sector.

+ Bdang FAT

Sau bodt:sector 1a bang FAT (File Allocation Table), thudng c6 hai bang FAT dé an toan. Mdi
mug'elia FAT quan 1y mot khdi (cluster) dir lidu ( khdi dit liéu duoc danh s bat dau tir 2). Hai
thyc dau tién ctia bang FAT chira thong tin mé ta loai dia. Kich thudc khbi duge luu trong boot
sector thong thuong tir 1 dén 8 sector. C6 ba loai FAT 1a FAT 12 va FAT 16, FAT 32. FAT 12
(mdi muc trong bang FAT12 ¢6 kich thude 1a 12 bit) c6 thé quan 1y dugc 2'2 = 4096 khéi, FAT 16
c6 thé quan 1y 2'° = 64 K khéi, FAT 32 c6 thé quan 1y 2°? =4G khdi trén mot partition. Cac gié tri
@6 thé co trong mot entry ctia bang FAT.

(0)000 Cluster con trong

(0)002 - (F)FEF | Cluster chira dir liéu cta File, gia tri nay 1 s6 hiéu cluster ké.

(F)FFO - (F)FF6 | Danh riéng, khong dung
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(F)FF7 Cluster hong

(F)FFS - (F)FFF | Cluster cudi cung ctia chudi (két thic file)

Hinh 2.36: C4u triic mot muc (entry) trong bang fat.

+ Bing ROOT DIR (bing thw muc géc)

Bang ROOT DIR nidm ngay sau FAT, va mdi muyc cua bang DIR 14 32 byte. Khi hé thong md mét
File/ thu myc, MS-DOS tim tén File/thu myc trong bang ROOT DIR, lay s6 hiéu khéi dau da cap
cho file/thu myc va tim céac s6 hiéu khé9 iép theo trong bang FAT.

Boot sector | Bang FAT1 | Bang FAT2 | Bang DIR | DATA

Kich thuéc | Thudc tinh

8 byte Tén File

3 byte Phan mé rong

1 byte Thudc tinh: A-D-V-S-H-R

10 byte Danh riéng dé sir dung sau ndy.

2 byte Gio : 5 bit cho gio, 6:bit cho phiit, 5 bit cho gidy (thieu 1, nén luu don vi 2 gidy)
2 byte Ngay : 7 bit cho namd(twr 1980), 4 bit cho thang, 5 bit cho ngay.

2 byte S6 hiéu khéidau tién cua file

4 byte Kich thuée File

Hinh'2'37: “Cau tffic mot muc trong bang ROOT DIR/ SUB DIR

Gia tricua byte thudc tinh:

1 :File chi doc (Read Only)
2 File an (Hidden)

4 : File hé thong (System)

8 : nhan dia (Volume)

16 : thu muc con (Directory)

32 : File chua duoc sao luu (Archive)
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Vi du: Xét dia 1.4MB, duoc format dudi hé diéu hanh MS-DOS/WINDOWS (FAT12) gom cd
2880 sector (1.4MB=>1.4%1024*1024/512=2880 sector), va 1 khdi (cluster) = 1 sector nén mdi
muc cua bang FAT chi can 12 bit. Sector dau tién 1a boot sector, bao gdm bang tham s6 vat 1y cia
dia va chuong trinh khai dong ctia hé diéu hanh. 18 sector tiép theo 1a FAT (FAT12), gdm 2 bang,
mdi bang 9 sector (c6 3072 muc, néu 8 sector thi khong du dé quan 1y 2880 khdi). Ba bytes dau
tién ciia moi bang FAT luu s6 hiéu loai dia (240, 255, 255). 14 sector ké tiép chtra bang thu muc
gbc (bang ROOT DIR). Cac sector con lai ding dé luu dit liéu, cluster danh sb tir 2.

S6 sector | 1 9 9 14 | Con lai
Luu triv | Boot sector | FAT12 | FATI12 | DIR | DATA

Ciu triic mgt muc trong bing ROOT DIR

Byte | 0-7 | 8-10 11 12-21 | 22-23 | 24-25 | 26-27 | 28-31
Luu | Tén | Phinmé | ADVSHR | Danh | Gid | Ngay | S6hiéu | Kich
trit File | rong riéng khdi dau | thudc File

Bang DIR= 14 sector = 7168 byte = 224 entry (mdi entry 32 byte), 1 sector=16\entry

Pia 1.44MB & thu muc géc ¢6 toi da 224 file hodc thu muc coft. Néu'file ¢6'kich thiroc file =0 thi
s6 hiéu khdi ddu = 0. Ki tw dau cua tén file c6 gia tri 1a 0 (trong), dau cham (danh riéng cho DOS),
0xES5 (file da bi x6a: khi x0a file, DOS sé& dién ki tu 0xBE5 vao ki tir.dat cua file).

+ Céu triic bing FAT

Byte 0,1,2 3,45 | ... #46006,4607
Luu trit | e0,el (sé hiéu dia) | e2,e3 [4.. | €3070, 3071
Bang FATI2 = 9 sector = 4608 bytés = 3072 entry (mdi entry 12 bit)

- Doc/ghi FAT 12

Vi dy: ghi vao entry 2 gia tfilF2Ah va entry 3 gia tri BC5h. Do byte 0,1,2 luu sé hiéu dia, nén
entry 2 s€ dugc ghi vae byte thu3,4 va entry 3 s€ dugc ghi vao byte thir 4,5 . Cach ghi nhu sau:
Byte 0 1 2 3 4 5

Gia tri (sohiéudia ) 2A  5F  BC

unsigned char fat[512*9]; //mang chira bang fat doc tur dia
void WriteFat (unsigned new_fat, unsigned k) // ghi gié tri new_fat vao entry thia k =2,3,...,3071
i
unsigned i=k*3/2; //entry k s€ dugc ghi vao byte thir i va i+1
if (k%2==0)// k chan
{ //dat 8 bit cudi ciia new_fat vao byte thir i
fat[i] = new_fat&O0xO0FF;
//dit 4 bit cao ciia new_fat vao 4 bit cudi cua byte thir i+1
fat[i+1] = (fat[i+1]&0xFO0) | (new_fat>>8);
h
else //k 1¢
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{ //dat 8 bit cao vao vao byte thur i+1
fat[i+1]=new_fat>>4;
//dat 4 bit thap vao 4 bit cao cta byte thir i
fat[i]=((new_fat&0xF)<<4)|(fat[i]&0x0F);

Vi du: gia st new_fat = 1AB, luu vao entry k=7 ->luu vao byte i=10 va i+1=11
9 10 11

AB CD EF (trude khi ghi)

AB BD 1A (sau khi ghi)

unsigned ReadFat (unsigned k) // Poc gia tri cta entry thir k (k>=2)

{
unsigned i=k*3/2; /lentry thir k & byte thtr 1, i#1
unsigned val_fat=(fat[i+1]<<8) | fat[i] ; // hoa¢val fat=fatli+1]*256+fat[i];
if (val fat%2==0) val fat=val fat & OxOFFF;
else val fat=val fat>>4;
return val fat;
h

- Doc/ghi gio, phut, gidy

time (2 byte)= 5 bit gio, 6‘bit phiit, 5 bit gidy (thieu 1, nén luu don vi 2 giay)
- Ghi : time=(h<<11)|(m<<5)|(s>>1)

- Boc: h=(time>>11); m=(timg>>5)&0x3F; s=(time&0x1F)<<I;

- Doc/Ghi ngay, thang, nam

date (2 byte)= 7 biteho nam (tir 1980), 4 bit cho thang, 5 bit cho ngay.
-Ghi : y-=1980"; date=(y<<9)|(m<<5)|d ;

- Doc¢': y=(date>>9) + 1980 ; m=(date>>5)&0xF ; d=date&O0x1F ;

2.2.5.2 Hé thong tap tin ciia Windows NT

Str dung hé thong NTFS, kich thuéc File tdi da trong NTFS 1a 232 cluster. Cau trac volume cua
NTFS nhu sau: partition boot sector, Master File Table, céac file h¢ théng, vung dir li¢u.

+ Partition boot sector: 14 sector khai dong cia partition (<= 16 sector) gdm cac thong tin vé ciu
tric ciia volume, cu trac cia hé thong File va ma ngudn khoi dong.

+ Master File Table (MFT): luu cac thong tin vé tat ca file va thu muc trén volume NTFS nay
ciing nhu danh sach cac khéi tréng. MFT duoc t6 chirc thanh nhiéu dong, mdi dong luu nhiing
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thudc tinh cho mot file hodc mot thu muc trén volume. Néu kich thudc file nho thi toan bd ndi
dung cua file dugc luu trong dong nay.

+ Cidc file h¢ thong: co kich thuéc khoang 1Mb bao gdom:
. MFT2: ban sao cuia MFT
. Log file: thong tin dung cho viéc phuc hoi.
. Cluster bitmap: biéu dién thong tin luu trit cta cac cluster

. Bang dinh nghia thugc tinh: dinh nghia cac kiéu thudc tinh hd tro cho volume.

Kiéu thudc tinh M6 ta

Thong tin chuén Bao gém cac thugc tinh truy xuét (chi doc, doc/ ghi,...), nhan thoi gian, chi sO lién két
Danh sach thudc tinh | st dung khi tat ca thudc tinh vuot qua 1 dong cia MFT

Tén File

MO ta an toan thong tin vé ngudi s¢ hiru va truy cap

Dir ligu

Chi muc gdc dung cho thu muc

Chi muc dinh vi dung cho thu muc

thong tin volume nhu tén version va tén volume

Bitmap hién trang cac dong trong MFT

Hinh 2.38: Céc kiéu thudé€ tinh ctia File va thu muc trong Windows NTFS

2.5.3. Hé thong file clia UNIX

Hé thong File ctia UNTX théng thuong duogc cai dit trén dia gdm cac khdi theo thtr tu sau: khoi
boot, khdildac biét, Inodes, cac khdi dit lidu.

+&Khéi boot: chira ma khoi dong ctia hé thong.
+ Khoi super block : chira thong tin v& toan bo hé thdng file, bao gom:
= Kich thudc cia toan b hé théng file.
- Dia chi cua khéi dit liéu dau tién.
- S lugng khéi tréng va danh sach khéi trong.
- S lugng I-node tréng va danh sach I-node trong.
- Ngay super block dugc cap nhét sau cung.

- Tén cua h¢ théng file.

Néu khéi nay bi hong, hé thong file s& khong truy cap dwoc. Co rat nhiéu trinh tmg dung st dung
thong tin luu trit trong super block, vi vy mot ban sao super block duoc dit trong RAM dé ting
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tdc do truy xuat dia. Viée cap nhat super block s¢ dugc thyc hién ngay trong RAM va sau d6 méi
ghi xudng dia. Cac I-node duoc danh s6 tir 1, mdi I-node co d6 dai 1a 64 byte va mé ta cho mot
file duy nhét, chira thudc tinh va dia chi cac khéi luu trit trén dia cua file. Tat ca file va thu muc
duoc luu trit & cac khoi dir lidu.

TOM TAT

+ Thiét bj nhap/xuét co thé phan thanh cac loai nhu 13 thiét bi khéi, thiét bi tudn ty,{thiétibj khic.
Pic tinh cua thiét bi nhép/xuét 1a tbc o truyén dir li¢u, cong dung, don vi truyén dit liéu, cach
biéu dién di liéu, tinh trang 15

+ MJdi thiét bi nhap/xuét can c6 bd diéu khién thiét bi, thiét bi va bo diéu khién‘phai tuan theo
cung chuén giao tiép. CPU khong thé truy xuét truc tiép thiét bi nhap/xuat ma phai thong qua bo
diéu khién thiét bi, mdi bo diéu khién c6 mot s6 thanh ghi dé lién lac v6i CPU

+ Céc chuong trinh thuc hién nhap/xuat gdm c6 chuong trinh'nhap/xudt ciia nguoi dung, chuong
trinh nhap/xuét doc lap thiét bi, chuong trinh didu khiés thiétbi.

+ Hé thong quan 1y nhap/xuit duge to chie thanh 5 16pxChuong’trinh nhap/xuit ciia ngudi ding,
chuong trinh nhap/xuit doc 1ap thiét bi, chwong trinh diéuikhién thiét bi, chuong trinh kiém soat
ngat, phan ctng. Mdi 16p ¢ chirc ning riéng va co thé giao tiép vai 16p khac.

+ Co ché nhap/xuét: bd xir Iy phat sinh mot 1énh T/© dén cac thiét bi I/O, sau d6 chd cho dén khi
thao tac /O hoan tat r6i méi tiép tu€ xtr 1y, hodc bo xir Iy phat sinh mot 1énh 1/0 dén cac thiét bi
1/0, sau d6 tiép tuc viéc xur 1y cho t&izkhi nhan duoc mot ngat tir thiét bi I/O béo 1a di hoan tat
nhap/xuit, b xir Iy tam ngun@ Viéc xir [yehién tai dé chuyén qua xur Iy ngit, hodc str dung co ché
DMA

+ Co ché DMA: bo diéu khién.thuong duge cung cip thém kha ning truy xut bo nhé truc tiép
(DMA). Nghia 1a sau'khi bo diéu khién di doc toan bo di lidu tir thiét bj vao buffer cua nd, bd
diéu khién tu chuyén dit liéu vao trong bo nhé chinh.

+ Co ché trty xuat'dia: dau doc duogc di chuyén dén track thich hop, va chd cho dén khi khéi can
doc dénfdudi dau doc, doc dit liéu tir dia vao bo nhd chinh, hé didu hanh can dua ra cac thut toan
lapdich, do1 dau_doc sao cho tdi uu. Cac thuat toan lap lich di chuyén dau doc: FCFS, SSTF,
SCAN,/C-SCAN

+ Hé s6 dan xen: Trén dia cac sector s6 hiéu lién tiép nhau khong nam ké bén nhau ma c6 mot
khoang'cach nhat dinh, khoang cach nay dugc xac dinh boi qua trinh format dia va goi 1a hé sd
dan xen. Muc dich cta hé sb dan xen 1a dé déng bd hai thao tac doc/ghi dir licu va chuyén dir liéu
vao hé théng

+ RAM disk 1a mdt phﬁn ctia bd nhé chinh dé luu trit cac khdi dia. RAM disk truy xuét rat nhanh,
thich hop cho viéc luu trir nhitng chuong trinh hay di liéu dugc truy xuit thuong xuyén.

+ Pia ctng duge t6 chirc thanh cac vong tron ddng tdm goi 1a ranh (track), mdi ranh duoc chia
thanh nhiéu phan bang nhau goi 1a cung (sector). Mot khéi (cluster) gom 1 hodc nhiéu cung va dir
liéu dugc doc/ghi theo don vi khéi.
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+ File 1a mét tap hop cac thong tin dwoc dat tén va luu trit trén dia. File ¢ thé luu trit chuong
trinh hay dit liéu, file c6 thé 1a diy tuan tu cac byte khong cdu trac hodc co cdu tric dong, hodc
cAu tric mAu tin c6 chiéu dai c¢b dinh hay thay doi. File c6 thé truy xut tuan ty, hodc truy xut
ngau nhién.

+ Thudc tinh cua file 1a thong tin cua file, thuong c6 cac thudc tinh sau: tén file, kiéu file, vi tri
file, kich thudc file, ngay gio tao file, nguoi tao file, loai file, bao v¢ file.

+ Cac thao tac trén file gdm c6 tao/x6a/ma/dong/doc/ghi/thém/dodi con tro file/ldy thude tinh/dat
thudc tinh/ddi tén file. ..

+ Chu trac thu muyc 13 céu trac ding dé quan 1y tat ca cac file trén dia. Ciu tric thir muc cling
duoc ghi trén dia va gém nhiéu muc, mdi muc luu thong tin cia mot file.

+ CAu trac thu muc c6 cac loai sau: thu muc mot cép, thu muc hai cép, thu mucida cép.

+ Hé diéu hanh co thé chia dia cting thanh nhiéu phan ving hodc tap hgp nhiéu dia élng thanh
mot phan ving. Mdi phan ving s& ¢ ciu triic thu muc riéng dé quan 1y Gac tap tin trong phan
vung do.

+ Cac thao tac trén thu muc tuong ty nhu ddi vai file va gém coCreate, Delete, Open, Close,
Read, Rename, Link, Unlink,...

+ Bang thu muc 1a mdt dang cai dat ctia cAu tric thu mac. Bang thuamuc co nhiéu muc, mdi muc
luu trit thong tin cia mot file, thong tin file gdm thude tinhdcua file va dia chi trén dia cua toan bo
file hodc sb hiéu cua khéi dau tién chira file hodc 1a sd Ienodefcua file. Mdi dia c6 mot bang thu
muc goi la bang thu muc géc, cai dat & phén d&u cua dia va ¢6 thé co nhiéu bang thu muc con.

+ C6 thé cai dat hé théng quan 1y file theo phuomng phép cap phat khéi nhd cho file 1a lién tuc hay
khong lién tuc.

+ D¢ cai dat hé théng quan 1y filedheo phuongiphap cap phat khdi nhé cho file 1a lién tuc, chi can
dung bang thur muc, mdi muc.trong bang, thu muc ngoai nhitng thudc tinh thong thuong cua file,
can c6 thém thong tin vé sthiéu khdi bat dau (start) va sb khdi di cap cho file (Iength).

+ Pé cai dit hé thong quan Wpfile theo phuong phap cip phat khdi nhd cho file 1 khong lién tuc,
sir dung bang thu niuc va sir dung thém mot trong cic cdu trac sau: danh sach lién két/bang chi
muc/bang cap phat file/éau tric I-Nodes. - Cau trac danh sach lién két: mdi muc trong bang thur
muc chira sdshiéucua khéi dau tién va sb hiéu cta khdi két thuc , mdi khéi trén dia danh mot sb
byte daudé luussd hieu khoi ké tiép cua file, phan con lai cta khdi sé luu dit liéu cua file. - Bang
chi muc: moéi'file co mot bang chi muc chiém mot hodc vai khoi, bang chi myc chtra tat ca cac sb
hiéu khéi ciaymét file. Mot muc trong bang thu muc s€ luu s6 hiéu khdi chua bang chi muc cua
file. - Bang cép phat file: néu mdi muyc trong bang thu muyc chi chira sé hiéu cta khéi dau tién, thi
80 hiéu cac khdi con lai cua file s& duoc luu trong mot bang goi 1a bang cap phat file. - Cau tric I-
node: mdi file duoc quan 1y bang mot cau trac goi 1a cau trac I-node, mdi I-node gdm hai phan:
phan thir nhét luu trit thudc tinh file, phan thir hai gdm 13 phan ti: 10 phan tir diu chira 10 s6 hiéu
khéi dau tién cua file, phan tir thir 11 chira sé hiéu khdi chtra bang single, phan tir thir 12 chta s6
hiéu khéi chira bang double, phan tir thir 13 chtra sb hiéu khéi chta bang triple. Trong d6 mdi
phan tir ctia bang triple chira s6 hiéu khéi chira bang double, mdi phén tir ciia bang double chira sé
hiéu khéi chira bang single va mdi phan tir ciia bang single chira s6 hiéu khdi dir lidu tiép theo cip
cho file.

+ Pé quan ly cac khdi tréng phuong phap thuong ding 1a danh sach lién két hodc vector bit.
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Danh séach lién két: mdi nat 1a mot khdi chira mot bang gdm cac sb hiéu khéi tréng, phan tir cudi
ctia bang luu s hiéu khéi tiép theo trong danh sach. Vector bit: Bit thir i = 1 12 khéi thtr i tréng, =
0 la da st dung. Vector bit dugc luu trén mot hoac nhiéu khéi dia, khi can s& doc vao bd nhé dé
xu ly nhanh.

+ Quan 1y khéi bi hong co thé dung phan mém: ding mét file chtra cac danh sach cac khdi hong.
Hoic dung phan cimg: ding mot sector trén dia dé luu giit danh sach cac khéi bi hong.

CAU HOI VA BAI TAP

. Néu céc loai thiét bi nhap/xuét

. Trinh bay dac tinh cua thiét bi nhép/xuét

. Bo diéu khién thiét bi nhap/xuat (I/O controller) 13 gi?
. Néu céc chuong trinh thyc hién nhap/xuat

. Néu cach t6 chirc hé théng nhap/xuit

.Néu co ché nhap/xuat

. Trinh bay co ché DMA

. Néu co ché truy xuét dia

. Trinh bay céc thuat toan 1ap lich di chuyéft dau doc

O 00 3 O O »n b~ W N~

. Trinh bay hé s6 dan xen

10. Néu khai niém Ram Disks

11. Tai sao dir li¢u khong luu trir tai vi el bét ky trén dia ma lai luu trit trén cac ranh (track)?

12. Néu 1y do tai sao cin plan chia dia ctrng thanh nhitng phan ving (partiton). Thong tin vé cac
phan vung dugc quan ly, [wu trfr nhu thé nao? Trén hé dieu hanh MS-DOS hoac windows, moi
phan vung cé can mdt bang thrmuc riéng khong? tai sao?

13. Muc dich cua bang open-files, bang open-files luu trit nhitng thong tin nao?

14. Muc diclcaabang thtr huc? phan biét bang thu myc gc va bang thu muc con.

15. Tai s40 hé dic¢u hanh CP/M khong can bang cap phat file (FAT)?

16. Néw, vu/khuyétdiém cua viée cip phat cac khbi nhd lién tuc cho file.

17. Néu vu/khuyét diém cua viée cip phat cac khdi nhé khong lién tuc cho file.

18. “Néu uu/khuyét diém hé théng quan 1y file ding bang thu muc va bang cap phat file.

19 Néu uuw/khuyét diém hé théng quan 1y file dung ciu tric I-nodes.

20, Tai sao trong h¢ diéu hanh MS-DOS va hé diéu hanh WINDOWS st dung FAT, s6 file hoic

thu muc con trong thu muc géc bi han ché, trong khi s file hodc thu muc trong thu muccon lai
khong bi han ché?

21. Cho diy byte ctia FAT12 nhu sau (bt dau tir dau):

240 [ 255 | 255 [0 |64 | O |9 | 112 | 255 | 255 | 143 | O | 255 | 255 | 255

Cho biét nhitng phén tir ndo cua FAT c6 gié tri dic biét, y nghia cta phén tir do.
Néu stra lai phéan tir 5 12 FFO thi ddy byte ciia FAT12 nay c6 ndi dung nhu thé nao ?
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22. Biét gia tri(dudi dang thap phan) trong mot buffer (mdi phan tir 1 byte) luu ndi dung cia
FATI2 nhu sau (bit dau tir phﬁn t 0):

240 | 255 | 255 [ 255 |79 | O | 5 | 240 | 255 | 247 | 255 | 255

Cho biét gia tri ctia timg phan tir trong FAT (dudi dang s6 thap phan)

23. Chép 1 File kich thudc 1a 3220 bytes 1én mot dia 1.44Mb con trong nhung bi honged.sector
logic 33. Cho biét gia tri tirng byte cua Fat (thap phan) tir byte 0 dén byte 14 .

24. Gia sit mot dia mém c6 2 side, mdi side c6 128 track, mdi track co 18 sector. Thur 'mue géc cua
dia c6 toi da 1a 251 File (hodc thu muc). Mot cluster = 2 sector. Dia sir dung Fat 12. Hoi mudn
truy xuét cluster 10 thi phai doc nhing sector nio ?

25. Hién trang cua FAT12 va RDET (mdi entry chi gom téft File va cluster du tién)ctia mot dia
nhu sau :

240

Cho biét hién trang cia FAT12 ¥4 RDET sau khi xoa File vd.txt va chép vao File bt.cpp co kich
thude 1025 bytes ( gia su 1 eluster,= 1 sector)

255 | 255 | 247 |79 |0 |6 |0 |0 | 255 | IS941 0 | 10" | 240 | 255 | 255 | 127 | 255

VDTXT3 | LTDOC7 | THODATS8

26. Mot File dugc luu trén dia tai nhiing khdi theo thu tu sau :

20, 32, 34, 39, 52, 63, 75,,29,37, 38, 47, 49, 56, 68, 79, 81, 92, 106, 157, 159, 160, 162, 163, 267,
269, 271, 271, 298, 279,380, 381, 482, 489, 490, 499.

V&1 nodé cta File ndy, gia sir moi khéi chi chira dugc 3 phan tu.

27. Viét cac 186h noi tra va ngoai trii cia MSDOS bang ngdn ngit C va chi duoc sir dung hai ham
doe/ghi sector sau:
intabsread(int drive, int nsects, long Isect, void *buffer);

ingabswrite(int drive, int nsects, long Isect, void *buffer);
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CHUONG 3
QUAN LY TIEN TRINH

Chuong “QUAN LY TIEN TRINH" s& gi6i thiéu va giai thich cac van dé sau:

3.1 Céc khai niém vé tién trinh
3.2 Piéu phdi céc tién trinh
3.3 Lién lac giita cac tién trinh
3.4 Pdng bo cac tién trinh

3.5 Tinh trang tic nghén (deadlock)

3.1. CAC KHAI NIEM VE TIEN TRINH

3.1.1 Tién trinh (Process)

Tién trinh 12 mot chuong trinh dang xir Iy, mdi tién trinh c6 mot khong gian dia chi, mdt con trd
1énh, mot tap cac thanh ghi va stack riéng. Tién trinh c@'thé can @én Mot so tai nguyén nhu CPU,
b6 nh¢ chinh, cac tap tin va thiét bi nhap/xuat. Hé diéu hanh sir dung bo didu phdi (scheduler) dé
quyét dinh thoi diém can ding hoat dong cua tién trinh dang xé 1y va Iya chon tién trinh tiép theo
can thuc hién. Trong hé théng c6 nhiing tién #finh ctia hé didu hanh va tién trinh ctia ngudi dung.

* Muc dich cho nhiéu tién trinh hoat dong dong thoi:

a/ Ting hiéu sudt siv dung CPU{tang.mirc dp da chwong):

Phan 16n céc tién trinh khighi'hanh déuitrai qua nhiéu chu ky xir 1y (st dung CPU) va chu ky
nhap xuat (st dung cac thiet bi nhép xuat) xen k& nhu sau :

CPU |IO CPU [IO CPU

Néu chi c6 lytién trinh duy nhat trong hé thdng, thi vao cac chu ky IO cua tién trinh, CPU s& hoan
toan nhanoi. Y; tudng ting cudng sb lugng tién trinh trong hé thdng 1a dé tan dung CPU: néu tién
trinh 1 xlydO, thihé diéu hanh c6 thé sir dung CPU dé thyc hién tién trinh 2...

Tién trinh 1:

CPU |IO CPU [IO CPU

Tiéh trinh 2:

CPU |IO CPU |IO

b/ Tang mirc dp da nhiém
Cho mdi tién trinh thuc thi ludn phién trong mot thoi gian rat ngan, tao cam giac 1a hé théng c6
nhiéu tién trinh thuc thi dong thoi.
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One program counter

N Four program counters
A Process
¢ switch n D — —
Y B o
E g C — -
o

W c A¢ BY cl DY B| =— —
E g S
j D Time —=

(a) (b) (c)

Hinh 3.1: a) A,B,C,D thuyc thi tudn ty chi can st dung mdt con tro Iénh. b) A,B,C,D¢hueithi déng
thoi bang cach chia xé CPU va st dung bon con tro 1énh.

¢/ Téing téc dj xiv y:

Mot s6 bai toan c6 thé xir 1y song song néu duoc xay dyng thanh nhiéu don'thé Hoat dong dong
thoi thi s& tiét kiém duoc thoi gian xur 1y.

Vi dy xét bai toan tinh gia tri biéu thirc kq = a*b + c*d . Néu tién hanh tinh dong thoi (a*b) va
(c*d) thi thoi gian xtr 1y s& ngén hon 1a thyc hién tuan tu.

3.1.2 Tiéu trinh (thread)

3.1.2.1 Khdi ni¢m tiéu trinh

Mot tién trinh c6 thé tao nhiéu tiéu trinh, mdi tiéu trinh thuc hién mét chirc nang nao do6 va thyc
thi dong thoi ciing bang cach chia s¢CPU, Cac tidlr trinh trong ciing mot tién trinh ding chung
khong gian dia chi tién trinh nhunig.co con 6 1énh, tip cic thanh ghi va stack riéng. Mot tiéu
trinh cling c6 thé tao lap cac tién trinh con, va nhan cac trang thai khac nhau nhu mot tién trinh.

3.1.2.2 Lién lgc giiva cdc tidudrinh

Céc tién trinh chi cd thé lién lac Wéi nhau thong qua cac co ché do hé diéu hanh cung cap. Cac tiéu
trinh lién lac véisnhau dédang’thong qua cac bién toan cuc cia tién trinh. Cac tiéu trinh c6 thé do
hé diéu hanl’quanily hoac hé diéu hanh va tién trinh cing phdi hop quan 1y.

Tién trinh 1 Tién trinh 2 Tién trinh 3 Tién trinh
\ . | j
Viing \
nguwi
dung {
Tiéu trinh Tiéu trinh
Ving
nhan, Kernel Kernel
he digu
hanh
(a) (b)

Hinh 3.2: a) ba tién trinh thyc thi déng thoi, moi tién trinh chi c6 mét tiéu trinh. b) mot tién trinh
¢6 ba tiéu trinh, viéc hoat dong dong thoi clia cac tiéu trinh 13 do tién trinh quan 1y.
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=4

Kernel
Keyboard Disk

Hinh 3.3: mdt chuong trinh xtr ly van ban c6 ba thread: mot thread nhéan céc ki tu'nhdp tr ban
phim, mot thread hién van ban, mét thread ghi van ban vao dia.

Web server process

|
!

Dispatcher thread

Worker thread User
space

Web page cache
Kernel
Kernel space

Network
connection

Hinh 3.4: web server c6 hai thread: worker thread va dispatcher thread, viéc hoat dong dong thoi
clia cac tiéu trinh 14 do tiéndrinh quan 1y.

(a) doan ma cho dispatcher thread> (b) doan ma cho worker thread

while (TRUE) { while (TRUE) {
get_next_request(&buf); wait_for_work(&buf)
handoff_work(&buf); look _for_page_in_cache(&buf, &page);
} if (page_not_in_cache(&page)

read_page_from_disk(&buf, &page);
return_page(&page);
}
(@) (b)

Thread 2

Thread 1 \ b

S50l
messvs |\ B B

stack

+— Thread 3's stack

Kernel

Hinh 3.5: mot process co ba thread, mdi thread s& c6 stack riéng.
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Trong bang dudi day, tat ca cac thread trong cung process dung chung cac muc & cot 1, nhung
moi thread s€ cd riéng cac muc & cot 2

Trong cung tién trinh Trong mdi tiéu trinh
Khoéng gian dia chi Bo dém chuong trinh
Céc bién toan cuc Céc thanh ghi

Céc tap tin mo Ngin xép

Céc tién trinh con Trang thai

Cac canh bao

Céc tin hiéu va cac b xr 1y tin hi¢u

Thong tin tai khoan

3.1.2.3 Cai dat tiéu trinh (Threads)
a/ Cai dat trong Kernel-space : bang quéan 1y thread luu trit & phafikernel vawiéc diéu phdi cac
thread 1a do h¢ diéu hanh chiu trich nhiém.

Tién trinh  Tiéu trinh

\__/

y

Fernel E %
—t

Bing Bang

tién trinh  tieu trinh
Hinh 3.6: hé diéu hanh chiu t#&€h nhiém diéu phdi céac tiéu trinh
b/ Cai diit trong User-space: bang quan 1y thread luu trit & phin user-space va viée diéu phdi cac
thread 1a do tiémteinh chiw trath nhiém.

Tién trinh Tiéu trinh

./
\

(988 (88588

—

Vuang
s { / i —

HPH \
Bi‘ing’hi‘i Biang pﬁng
hé thong tién trinh tiéu trinh

Hinh 3.7: tién trinh chiu trach nhiém diéu phéi cac tiéu trinh thudc tién trinh d6
¢/ Cai dit trong Kernel-space va User-space: Mot sb thread mirc User dugc cai dat bang mot

thread murc kernel.
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Nhiéu liQ:'u trinh nguii ding
trén 1 tieu trinh hé dieu hanh

\_ ]

Ving
> nguii
ding

-

Ving
nhiin
Kernel S S““— Kernel thread HDH

Hinh 3.8: mot thread cua hé diéu hanh quan ly mot sb thread cua tién trinh.

Vi du: gia sir quantum ciia process=50 msec, quantum ciia thread=5 msee. va gia sir tién trinh A
¢6 ba thread, tién trinh B ¢6 4 thread.

- Néu viéc diéu phéi thread dugc thuc hién murc user-space thi thir tu dicu phéi cothé 1a Al, A2,
A3, Al, A2, A3 nhung khong thé 1a A1, B1, A2, B2, A3, B3;#i khi tién trinh A duoc cho thyc thi
v6i quantum=>50 va mdi thread dugc thuc thi véi quantum=5ithi khong thé A1 dén B1 dugc do
thread cua tién trinh nao tién trinh d6 quan 1y va tién trinth A_chwahét'quantum nén thread cua tién
trinh B khong thé thyc hién.

Tién tnnh A Tién trinh B
Thir tu thue hi¢n
cac tien trinh

2. Di’mg ho

hé thong

lua chon  —]
1 tiéu trinh

] Phiin nhiin lya chon 1 tién trinh

Co thé : A1, A2, A3, A1, A2 A3
Khing thé © A1, B1, A2, B2, A3, B3

Hinh $19%diéu. phdi thread & mirc user, mot thir tu diéu phdi c6 thé va khong thé

- Néu viée diéu phéi thread dugc thuc hién mirc kernel-space thi thir ty diéu phéi Al d&n Bl lacod
théWi céc threaddo hé diéu hanh quan ly

Tién trinh A Tién trinh B

l Kernel lua chon 1 tién trinh

Co thé: A1, A2, A3, A1, A2 A3
Khang thé : A1, B1, A2, B2, A3, B3

Hinh 3.10: diéu phéi thread & muic kernel, mot thir tw diéu phdi c6 thé va khong thé.
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3.1.3 Cic trang thai ciia tién trinh

Viéc chuyén trang thai cta tién trinh 13 do bo diéu phdi (scheduler) thuc hién va tai mot thoi diém,
tién trinh c6 thé nhan mot trong cac trang thai sau day :

a/ New: tién trinh méi duoc tao dang & trong bd nho tam trén dia cing.

b/ Ready: tién trinh trong by nhé va chd dugce cap phat CPU.

¢/ Running: tién trinh trong bd nhé dang thuc thi.

d/ Blocked (wait): tién trinh trong bd nhé cho duoc cap phat tai nguyén, hodc cho thae tic
nhap/xuit hoan tat hoic cho mot sy kién nao do.

e/ End: tién trinh trong bo nhé hoan tat xir 1y.

3.1.3.1 So db chuyén trang thdi tién trinh

Blocked

Hinh 3.11: so d6 chuyén trang thai giita cde tién trinh.

Tai mot thoi diém, chi c6 mottién trinhied thé nhan trang thai running trén mdt bo xur 1y nao do.
Trong khi d6, c6 thé co nhiféu tién trinh & trang thai blocked hay ready. Cac cung chuyén tiép
trong so dd trang thai biéu dién@4u sy chuyén trang thai co thé xay ra trong cac diéu kién sau :

- Cung 1: Tién trinkiméi tao, néu bd nhé con tréng, s& duogc dua vao bd nhd va san sang nhan
CPU, khi d¢ tién trinh titrangithai New duoc chuyén sang trang thai Ready.

- Cung 2: Bo didu phéi cap phat cho tién trinh mot khoang thoi gian st dung CPU va cho tién
trinh thu€ hiéngkhi dé tién trinh tur trang thai Ready duoc chuyén sang trang thai Running.

- Cung, 3: Khi tién trinh két thic viéc thuc hién, khi d6 tién trinh tir trang thai Running duogc
chiuyén sang trang thai End.

- Cunlg 4: Khi tién trinh yéu cau mot tai nguyén nhung chua dugc dap ng vi tai nguyén chua sin
sang hoac tién trinh cho thao tac nhép/xuét hoan tit hodc tién trinh chd mot su kién nao d6, khi do
tién trinh dugc chuyén tir trang thai Running sang trang thai Blocked.

=Cung 5: Khi tién trinh tam dimg vi hét thoi gian sir dung CPU, bo diéu phdi s& chon mot tién
trinh khac dé cho xu 1y, khi d6 tién trinh duoc chuyén tir trang thai Running sang trang thai
Ready.

- Cung 6: Khi tai nguyén ma tién trinh yéu cau tré nén sin sang dé cip phat ; hay sy kién hoic
thao tac nhélp/xuét ma tién trinh dang doi da hoan tat, khi d6 bo tién trinh duge chuyén tur trang
thai Blocked sang trang thai Ready.
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3.1.3.2 Cdc ché d@é xir Iy ciia tién trinh

+ Tap 1énh ciia CPU dugc phan chia thanh tap 1énh dic quyén (cac 1énh néu sir dung khong chinh
xac, c6 thé anh huong x4u dén hé thdng) va tap 1énh khong dic quyén (khong anh hudng t6i hé
thong). Phan ctng chi cho phép cac 1énh dic quyén duoc thuc hién trong ché do dic quyén.

+ Thong thudng chi ¢ hé didu hanh hoat dong trong ché d6 ddc quyén, céac tién trinh ciia ngudi
dung s& hoat dong trong ché d6 khong dic quyén.

3.1.4 Khéi quan ly tién trinh (Process Control Block: PCB)

Hé diéu hanh quan 1y céc tién trinh thong qua bang tién trinh (process table), mdi muc trong bang
goi 12 PCB (khdi quan 1y tién trinh), PCB luu thong tin vé mot tién trinh gdm c6 cac thong tin'sau:
a/ Dinh danh tién trinh: ma s tién trinh, gitip phan biét tién trinh nay véi tién trinh khac

b/ Trang thdi tién trinh: x4c dinh hoat dong hién hanh cua tién trinh.

¢/ Ngii cdnh tién trinh: md ta cic tai nguyén tién trinh dang str dung, diing dé phuc vu cho hoat
dong hién tai, hoac dé 1am co s6 phuc hdi hoat dong cho tién trinh. Ngir canh tiénftrinh bao gém
cac thong tin sau:

- Trang thai CPU: bao gdm ndi dung cac thanh ghi, quan trong nhat 1a con'tro 1énh IP luu trit dia
chi 1énh ké tiép ma tién trinh s& thuc hién. Céc thong tin nay can duoc lwu trit khi xdy ra mot ngét,
nham c6 thé cho phép phuc hdi hoat dong ctia tién trinhf@ungnhirtcuée khi bi ngit.

- S6 hiéu bo xur ly: xac dinh $6 hiéu CPU ma tién trinh dang st dung.

- B6 nhé chinh: danh sach cac khéi nhé duoc cép cho tién trigh.

- Tai nguyén st dung: danh sach cac tai ngdyénhé thongma tién trinh dang st dung.

- Tai nguyén tao 1ap: danh sach cac taisnguyén duoeitién trinh tao 1ap.

d/ Thong tin giao tiép: phan anh.4c thong tin vé quan hé cua tién trinh vdi cac tién trinh khac
trong hé théng gdm co cac thong tin saus

- Tién trinh cha: tién trinh tdo lap tién trinh nay.

- Tién trinh con: céc tién trinido tién trinh nay tao lap.

- P uu tién : gitip boidiéu phdi ¢6 thong tin dé lya chon tién trinh dwoc cap CPU.

e/ Théng tin thong:ké. day 1 nhimng thong tin thong ké vé hoat dong cua tién trinh, nhu thoi gian
da su dungdCPU, thoi gian cho. Cac thong tin nay co thé c6 ich cho cong viéc danh gia tinh hinh
hé thong'va du/@oan céc tinh hudng twong lai.
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Hinh 3.12: Cu trtc cua khdi quan 1y tién trinh (PCB)
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C6 thé liét ké thong tin trong PCB theo chirc nang quan 1y nhu sau:

Quan ly tién trinh Quan 1y b§ nhé Quan ly tip tin
Céc thanh ghi Con tré t&i doan van ban Thu muc gbe

Bo dém chuong trinh Con tro téi doan dir liéu Thu muc lam viéc
Trang thai chuong trinh Con tro téi doan stack Cac mo ta tap tin
Con tro Stack ID nguoi dung
Tinh trang cua tién trinh ID nhém

Do uu tién

Céc tham s diéu phdi

ID cua tién trinh

Tién trinh cha

Nhoém tién trinh

Céc tin hiéu

Thoi diém bat dau tién trinh
Thoi gian CPU sur dung

Thoi gian CPU cua tién trinh con

Thoi gian l1dn canh béo ké tiép

Hinh 3.13: thong tin trong khdi PCB duoc liét ké theo chitic ning quan 1y

3.1.5 Cac thao tac trén tién trinh

a/ Tao I4p tién trinh (create)

Trong qua trinh xir 1y, mt tién trinh c6 thé tao 1ap nhiéu tién trinh méi bang cach sir dung mot 10i
goi hé théng twong tmg. Tién trinhaZoi 11 goi hé thong dé tao tién trinh mai s& duoc goi 1a tién
trinh cha, tién trinh dugc tao goida tiéntrinh con. Mdi tién trinh con dén luot no lai co thé tao céac
tién trinh méi...qua trinh nayiép, tuc sé tao ra mot cdy tién trinh (trong Windows khong cé khai
niém cay tién trinh, moi tién trinh 1a ngang cép). Khi mot tién trinh tao lap mot tién trinh con, tién
trinh con c6 thé s& dugce hé di€u hanh tryc tiép cap phat tai nguyén hodc dugc tién trinh cha cho
thira huong mot s6 tahnguyén ban dau. Khi tién trinh cha tao tién trinh con, tién trinh cha c¢6 thé
xu ly theo motatreng hai kha nang sau: tién trinh cha tiép tuc xir Iy ddng hanh véi tién trinh con,
hodc tién trifth chaichd dén khi mot tién trinh con nao do, hodc tit ca cac tién trinh con két thuc xir
ly. Vi dut tién tfinh A¥ao hai tién trinh con B va C, B tao ba tién trinh con D, E, F.

Céc hé diéu hanh khac nhau c6 thé chon lya cac cai dat khac nhau dé thuc hién thao tac tao lap
mot tién trinh.

+ Cdc cong viéc can thuc hién khi tao ldp tién trinh:
- Pinh danh cho tién trinh m&i phat sinh
- Pua tién trinh vao danh sach quan 1y ciia hé thong

- X4c dinh d6 wu tién cho tién trinh
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- Cap phat céc tai nguyén ban dau cho tién trinh

- Tao PCB luu trir thong tin tién trinh

+ Cdc thoi diém tién trinh dwoc tao ra :

Tién trinh dugc tao ra vao mot trong cac thoi diém sau:
- Thoi diém khoi tao hé théng (System initialization)

- Thoi diém thuec thi 101 goi tao tién trinh

- Thoi diém ngudi sir dung yéu cau tao tién trinh méi

- Thoi diém khoi ddu mot cong viée theo 16 (batch job)

b/ Két thiic tién trinh (destroy)

Mot tién trinh két thiic xir Iy khi n6 hoan tit 1énh cudi cing va sir dung mét.1oi gei hé thong dé
yéu cau hé diéu hanh hay bé n6. Mot tién trinh c¢6 thé yéu cau hé diéuthanh két thuc xir Iy cia mot
tién trinh khac.

+ Khi mét tién trinh két thiic h¢ diéu hanh can thue hién cdecong vige sau:

- Thu héi cac tai nguyén da cip phat cho tién trinh

- Huy tién trinh khoi tit ca cac danh sach quan ly cua hé.thong

- Huy boé PCB cua tién trinh

Hau hét cac hé diéu hanh khong cho phépdeac tién trinhfeon tiép tuc ton tai néu tién trinh cha da
két thuc. Trong nhitng h¢ théng nhu th&hé didu hanh s& tu dong phat sinh mot loat cac thao tac
két thuc tién trinh con. Tién trinh €6 thé twikét thuc binh thuong (Normal exit ) do da thuc thi
xong hodc ¢6 16i va ty két thuc (Erromexit) hodc c6 16i ning va bi hé diéu hanh két thuc (Fatal
exit) hodc bi két thuc boi tiéndrifih khac (Killed by another process ).

¢/ Tam dirng tién trinh (suspend)
d/ Tai kich hoat tién trinh (resume)

e/ Thay d6i.dé wa tién tién'trinh (change priority)

3.1.6:Khéi'quandy tai nguyén ( Resource Control Block: RCB)

MOoi tainguyén'dugc hé didu hanh quan 1y bang mét cu tric goi 1a khdi quan 1y tai nguyén RCB.
RCB'khac nhau vé chi tiét cho timg loai tai nguyén, nhung co ban c6 cac thong tin sau:
a/Binhdanh tai nguyén: ding dé phan biét tai nguyén nay véi tai nguyén khéc.

b/ Trang thdi tai nguyén: mo ta chi tiét trang thai tai nguyén, phan ndo cua tai nguyén da cap phat
cho tién trinh, phan nao con c6 thé sir dung.

¢/ Hang doi trén tai nguyén: danh sach céc tién trinh dang cho dugc cap phat tai nguyén twong
ung.

d/ By cdp phdt tai nguyén: 1a doan ma dam nhiém viéc cp phat tai nguyén. Mot s tai nguyén
doi hoi cac giai thuat dac biét (nhu CPU, bd nhé chinh, h¢ théng tap tin), trong khi nhiing tai
nguyén khac (nhu cac thiét bi nhap/xuit) c6 thé can cac giai thuat cdp phat va giai phong tong
quat hon.
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RCB Y nghia

Dinh danh tai nguyén | rid

Trang thai tdi nguyén | Danh sach cac phan cua tai nguyén c6 thé sir dung

Hang doi Danh sach cac tién trinh dang doi tai nguyén

Bo cip phat Con tro dén bd cip phat tai nguyén

Hinh 3.14: thong tin trong khéi RCB

+ Muc tiéu ciia b cdp phat tai nguyén :

- Bao dam mot sé luong hop 18 cac tién trinh truy xuit dong#hoi dén cdestdi nguyén khong thé
chia sé duoc.

- Cip phat tai nguyén cho tién trinh c6 yéu ciu trongnot khoang thoi gian tri hodn c6 thé chap
nhan duoc.

- T61 uu héa sy su dung tai nguyén.

3.2 PIEU PHOI TIEN TRINH

Hé diéu hanh diéu phdi tién trinh théng qua béidiéu phdi (scheduler) va b phan phéi (dispatcher).
B6 diéu phéi str dung mot giai thuat thieh hop dé lwa chon tién trinh duoc xu 1y tiép theo. BO phan
phéi chiu trach nhiém cap shat ngtr canh cua tién trinh bi tam ngung va trao CPU cho tién trinh
duogc chon bai bo diéu phdidé tién trinh thuc thi.

3.2.1 Muc tiéu.ciia b dicu phoi

a/ Sw congbang (Fairness): Cac tién trinh chia s¢ CPU mot cach cong bang, khong cé tién trinh
nao phai‘cho dgt vo han dé duogc cap phat CPU.

b/ Tinh higu qia(Efficiency): Hé thong phai tin dung dugc CPU 100% thoi gian.

¢/ Thoi gian ddp wng hop 1y (Response time): Cuc tiéu hoa thoi gian hdi dap cho cac tuong tac
cuanguoi su dung.

d/'Thoi gian lwu lai trong hé théng (Turnaround Time): Cuyc tiéu hoa thoi gian hoan tat cac tac
vwxu 1y theo 16.

e/ Thong lwong tdi da (Throughput ): Cuc dai hoa sé cong viéc duoc xir Iy trong mot don vi
thoi gian.

Thuong hé diéu hanh kho thé thoa man tit ca cic myc tiéu ké trén ma chi c6 thé dung hoa. Dé
vi€c diéu phoi c6 hi¢u qua, hé di€u hanh can quan tdm dén ddc tinh cua tién trinh.

3.2.2 Cac dic tinh caa tién trinh

a/ Tinh huwéng nhap/xuit( I/O-boundedness):
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Tién trinh khi thuc thi, chu yéu thuc hién thao tac nhap xuét, rat it 1énh xu ly. Tién trinh co
khuynh hudng khong sir dung CPU dén hét thoi gian danh cho né. Hoat dong cua cac tién trinh
nhu thé thuong bao gdm nhiéu luot sir dung CPU, mdi lugt trong mot thoi gian kha ngan.

b/ Tinh hwdéng xir ly( CPU-boundedness):

Tién trinh khi thuc thi, chi yéu thuc hién thao tac xu ly, rét it thao tac nhép/xuét. Tién trinh c6
khuynh hudng st dung CPU dén khi hét thoi gian danh cho n6. Hoat dong ciia céc tién trinh nhur
thé thuong bao gdm mat sé it luot str dung CPU, nhung mdi lugt trong mot thoi gian dii dai.

¢/ Tién trinh twong tic hay xir 1y theo 16 :

Nguoi sir dung theo kiéu tuong tac thudng yéu cau duoc hoi dap tie thoi dbi véi cacyéu cau cua
ho, trong khi cac tién trinh cta tac vu dugce xt 1y theo 16 no6i chung co6 thé tri hoan trong mot thoi
gian chap nhan duoc.

d/ D) wu tién cia tién trinh

Céc tién trinh c6 thé duoc phan cép wu tién theo mot sd tiéu chuin naed6. Cac tién trinh ¢6 do uu
tién cao can thuc hién trude.

e/ Thoi gian da sir dung CPU ciia tién trinh

Mot s quan diém wu tién chon nhiing tién trinh da si dung CPU nhiéu thoi gian nhat vi hy vong
chung s& can it thoi gian nhat dé hoan tat va roi khoi héithéng . Fuy nhién ciing c6 quan diém cho
rang cac tién trinh nhan duoc CPU trong it thoibgian 14 nhiing tién trinh di phai chd lau nhét, do
vay uu tién chon ching.

f/ Thoi gian con lai tién trinh can dé héan tat

C6 thé giam thiéu thoi gian chd doidrung binh cta céc tién trinh bang cach cho cac tién trinh can
it thoi gian nhat dé hoan tat dug€ thure,hién truGe. Tuy nhién déng tiée 1a rat hiém khi biét duoc
tién trinh can bao nhiéu thoi gianmira dé két thiic xtr 1y.

Khi thyc hién diéu phdi, can quyét dinh thoi diém chuyén d6i CPU giita céc tién trinh, hé diéu
hanh c6 thé dwa vao cic nguyén,ly sau:

3.2.3 Céc nguyén Iy 'diéu phoi

3.2.3.1 Picu phoi doc quyén (preemptive):

Tién trinh ki nhan@@ugc CPU s& duge doc chiém CPU dén khi hoan tat xir Iy hoac ty nguyén giai
phiéng CPU. @a¢ giai thuat doc quyén thuong don gian va dé cai dat nhung khong thich hop voi
c4ehé'théng nhidu nguoi dung, vi néu cho phép mét tién trinh co quyén xir Iy bao lau tiy ¥, tién
teinh nay co thé gitt CPU mot thoi gian khong xac dinh, ¢ thé ngin can nhitng tién trinh con lai
trong hé thong c6 mot co hoi dé xir 1y. Diéu phdi doc quyén ciing cb thé xdy ra tinh trang cac tac
vu'can thoi gian xtr Iy ngan phai cho tac vu xir 1y voi thoi gian rat dai hoan tat.

3.2.3.2 DPiéu phoi khong ddc quyén (nopreemptive):

Khi mét tién trinh nhan duoc CPU, nd van dugc sir dung CPU dén khi hoan tat hodc tu nguyén
giai phong CPU, nhung néu xuit hién mot tién trinh khac ¢6 do wu tién cao hon thi hé diéu hanh
s& cho tién trinh c6 d6 wu tién cao hon danh quyén sir dung CPU cua tién trinh ban dau.

Céc thuat toan diéu phdi khong doc quyén tranh dugc tinh trang mot tién trinh doc chiém CPU,
nhung viéc tam dirmg mét tién trinh ¢ thé dan dén cic mau thuin trong truy xuit, doi hoi phai st
dung mot phuong phap ddng bo hoa thich hop dé giai quyét.
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Dbi v6i cac hé thong tuong tac, cac hé thoi gian thuc (real time), can diéu phdi khong doc quyén
dé céac tién trinh quan trong c6 co hdi hdi dap kip thoi. Tuy nhién thuc hién diéu phdi khong doc
quyén doi hoi nhitng co ché phirc tap trong viéc phan dinh do uu tién, va phat sinh thém chi phi
khi chuyén d6i CPU qua lai giira céc tién trinh. Van d¢ dat ra cho hé diéu hanh 1a thoi diém nao
can thuc hién diéu phdi.

+ Thoi diém thuc hién diéu phdi

Heé diéu hanh thyc hién viéc diéu phdi tién trinh khi c6 mot trong cac tinh hudng sau:

a/ Tién trinh chuyén tir trang thai running sang trang thai blocked: vi du chd mot thao tac nhap
xut hay chd mot tién trinh con két thic. ..

b/ Tién trinh chuyén tir trang thai running sang trang thai ready: vi du xdy ra mot ngat.

¢/ Tién trinh chuyén tir trang thai blocked sang trang thai ready: vi du mot thad taenhap/xuat hoan
tat.

d/ Tién trinh két thic.

e/ Tién trinh c6 d¢ uvu ti€n cao hon xuat hién: chi ap dung doi véi dieu phodi khong doc quyén

3.2.4 T6 chirc didu phéi

3.2.4.1 Cac danh sach diéu phoi

Pé thyc hién diéu phdi, hé diéu hanh sir dung ba loai danh sa¢h 1a: danh sach tac vu (job list),
danh sach san sang (ready list), danh sach chodoi (waiting list).

Khi mét tién trinh duoc tao, PCB cua tiéntrinh 88 duoc chén vao danh sach tac vu (job list). Khi
b6 nhd da chd, mot tién trinh trong danh sach tac'vu duoc chon, nap tr dia vao by nhé va PCB
ctia tién trinh d6 duoc chuyén sangfdanh sachisan sang (ready list). Bo didu phdi s& chon mot tién
trinh trong danh sach san sang va cip GRU cho tién trinh d6. Tién trinh dwoc cap CPU s& thi hanh,
va sé chuyén sang danh sach cho doi (waiting list) khi xay ra cac su kién vi du nhu dgi mét thao
tac nhap/xuét hoan tit hodeyyéulcau tai nguyén ma chwa dwoc théa man hodc duge yéu ciu tam
dung ...

Tién trinh dang thi hanh c6 thé bi bat budc tam dimg xtr 1y do mot ngit xay ra, khi d6 tién trinh
duoc dua tré 1ai vae'danh sach sin sang dé cho duge cép CPU cho luot tiép theo.

Hé diéudanh chi si dung mot danh sach tac vy, mot danh sach san sang nhung modi mot tai
nguyén (thiétbi ngoai vi, file,...) c6 mot danh sach chd doi riéng bao gém céc tién trinh dang cho
dug clp phat tailmguyén do.
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Hinh 3.15: Mdi tai nguyén c6 mot hang doi luu danh sach cac tién trinh dang doi tai nguyén.
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Hinh 3.16: khi c¢6 yéu ciu tai nguyén ma chwa dugc dép tmg, tién trinh dugc dira.vao hang doi tai

d
<«

nguyén.

3.2.4.2 Cac loai diéu phoi

a) Diéu phéi tac vu (job scheduling)

La lya chon tic vu nao dugc dua vao bd nhé chinh dé thueshién. Chuc nang diéu phéi tac vu
quyét dinh mirc d6 da chwong ctia hé théng (s6 luong tién trinh trong®o nh¢ chinh). Khi hé théng
tao 1ap mot tién trinh, hay c6 mot tién trinh két thiic Xtly thi chirc nang diéu phdi tic vu méi duge
kich hoat. Vi mirc 6 da chuong tuong dbi dn.dinh nén ehti¢nang dicu phdi tac vu co tan suit
hoat dong thép . Dé can béng hoat dong cua.CPU va cac thiét bi ngoai vi, b diéu phéi tac vu nén
lua chon cac tién trinh dé nap vao bo nhdsao che, la sy pha tron hgp 1y gitra cac tién trinh hudng
nhap xut va céc tién trinh huéng xur 1y

b) Piéu phéi tién trinh ( processischeduling)

Chon mét tién trinh & trang thai san sang (di dugc nap vao bd nhé chinh, va c6 du tai nguyén dé
hoat dong ) va cép phat CPU ¢ho tién trinh d6 thuc hién. Bo diéu phéi tién trinh c6 tan suét hoat
ddng cao, sau mdi lamxay ra ngab(do ddng hd bao gid, do cac thiét bi ngoai vi...), thuong 1a 1 1an
trong khoang 100ms. Doyvay‘@é nang cao hiéu suat cta hé thong, bo diéu phdi tién trinh can st
dung cac thuét toan tot nhat.

3.2.433)Céc thuat'toan dicu phoi
a/ Thudt toan FIFO

€PU dugc cip phat cho tién trinh dau tién trong danh sach sin sang, tién trinh nay 1a tién trinh
dugc dira vao hé thong som nhét. Day 1a thuat toan didu phdi theo nguyén tic doc quyén.

Ready List
| BB cv—

Hinh 3.17: mé hinh diéu phéi theo FIFO

Vi dy: Hé thdng 1an lugt co ba tién trinh P1, P2, P3 vao ready list. Thoi diém vao RL va thoi gian
xtt Iy ctia mdi tién trinh cho trong bang sau:
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Tién trinh | Thoi diém vao RL | Thoi gian xir Iy

P1 0 24
P2 1 3
P3 2 3

Theo thuat toan FIFO, thtr ty cap phat CPU cho cic tién trinh 13 :

P1|P2 |P3

0 |24 |27 30

Thoi gian cho doi duge xur 1y 1a 0 d6i v6i P1, (24 -1) v6i P2 va (27-2). voi P3.Thoi gian cho trung
binh Ia ( 0+23+25)/3 = 16 miliseconds.

Nhan xét:

- C6 thé mot tién trinh c6 thoi gian xtr Iy ngdn phai cho4not tién, trinh c6 thoi gian xur 1y dai thuce
thi xong.

- Thoi gian chd trung binh phu thudc vao thir tw cta cac tién trinh trong danh sach sin sang.

b/ Thudgt todn phén phéi xoay vong (Round Robin)

Bo diéu phdi 1an luot cip phat choadi tién trinh trong danh sach RL mot khoang thoi gian st
dung CPU goi 1a quantum. Khi niét tién trinh'sir dung CPU dén hét thoi gian quantum danh cho
n6, hé diéu hanh thu hdi CPU.va.cép chotién trinh ké tiép trong danh sach. Néu tién trinh bj khoa
(blocked) hay két thuc trudc khilsir dung hét thoi gian quantum, hé diéu hanh ciing lap tirc cap
phat CPU cho tién trinh khaepKhi tién trinh tiéu thy hét thoi gian CPU danh cho né méa chwa hoan
tat, tién trinh dugc dua tro lai vao cudi danh sach sin sang dé doi duoc cép CPU trong luot ké
tiép. Pay la mot giai thuat didwphdi khong doc quyén

Ready List
|oo

Hé timeslice

Hinh 3.18: m6 hinh diéu phéi theo round robin

Vi du:

Tién trinh | Thoi diém vao RL | Thoi gian xir Iy

P1 0 24
P2 1 3
P3 2 3
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Néu str dung quantum 13 4 miliseconds, thir tw cAp phat CPU s& 1a :

P1 |P2 |P3 |P1 |P1 |P1 |P1 Pl

0 |4 |7 |10|14 18|22 |26 30

Thoi gian cho doi trung binh s€ 1a (6+3+5)/3 = 4.66 milisecondes.

Nhan xét:

- Néu ¢6 n tién trinh trong danh sach sin sang va st dung quantum g, thi mdi tién trinh s& khéng
phai doi qué (n-1)q don vi thoi gian trude khi nhan duge CPU cho lugt ké tiép.

- Néu thoi luong quantum qué bé s& phat sinh nhiéu sy chuyén ddi giita cac tién trinh'va khién cho
viéc sir dung CPU kém hiéu qua. Nhung néu st dung quantum qua 16n s& lam giam kha niang
tuong tac cua hé thong.

¢/ Thudt toan dj wu tién

MJi tién trinh duoc gan cho mdt do uu tién, tién trinh c¢6 d6 vuftiénieao nhat$e duge chon dé cép
phat CPU dau tién. DO wu tién c6 thé duge dinh nghia ni@,vao cic yéu td bén trong hay bén
ngoai. Yéu t6 bén trong nhu 13 gii han thoi gian, nhu ¢du bo nhé...Yéu t6 bén ngoai nhu 14 tim
quan trong cua tién trinh, loai ngudi sir dung so hiru tién trinh. ..

Giai thuat diéu phdi véi do wu tién c6 thé theo nguyén tac do¢ quyén hay khong doc quyén. Khi
mot tién trinh duoc dua vao danh sach cac tiéfi trinh sin sang, do uu tién cua n6 dugc so sanh véi
d6 uu tién cua tién trinh hién hanh dang x'1y.

Giai thuat khong doc quyén s& thu hoiPCPU, tir tién trinh hién hanh dé cip phat cho tién trinh méi
néu d6 wu tién cta tién trinh mGideae hon tiéh trinh hién hanh. Giai thuat doc quyén s€ chi don
gian chén tién trinh mé&i vao danh sach s&n sang theo thu tu do uu tién, va tién trinh hién hanh van
tiép tuc xir Iy hét thoi gian dénh cho né.

Vidu : gia st d6 wu'tién 1 > do uu tién 2> do uvu tién 3

Tién trinh | Thoi diém vae:RL hD6 wu tién | Thoi gian xir Iy

P1 0 3 24
P2 1 1 3
P3 2 2 3

St dung thuét giai d6 uu tién doc quyén, thir ty cip phat CPU nhu sau :

P1 |P2 |P3

0 |24 /|27 30

Thoi gian cho doi trung binh s€ 1a (0+23+25)/3 =16 milisecondes.
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Néu str dung thuat giai d6 wu tién khong doc quyén, thir ty cap phat CPU nhu sau :

P1 |P2 |P3 |P1

0 |1 |4 (7 30

Thot gian cho dgi trung binh s€ 1a (6+0+2)/3 = 2.7 milisecondes.

Nhan xét:

- Tinh trang ‘d6i CPU’ (starvation) 1a mot van dé chinh yéu cta cac giai thuat sir dung' d6 wuntién.
Céc giai thuat nay c6 thé dé cac tién trinh c6 d6 wu tién thap cho dgi CPU vo han!

-Pé ngan can cac tién trinh c6 d wu tién cao chiém dung CPU vo6 thoi han, b@ dicu phéi s€ giam
dan d6 wu tién cua cac tién trinh nay sau mdi ngat ddng hod (khoang 100ms). Néu d6"ww tién cta
tién trinh nay giam xudng thap hon tién trinh c6 d6 wu tién cao thir nhi, s&xay ra su chuyén doi
quyén st dung CPU. Qua trinh nay goi 1a su ‘130 héa’ (aging) tién trinh.

d/ Thudt todn céng vigc ngin nhit (Shortest-job-first SJF)

Day 1a mot truong hop didc biét cua giai thuat didu phdi véi dowu tién. Trong giai thuat nay, do
uu tién p duoc gan cho mdi tién trinh 14 nghich dad eia thoi gian xur 1y t ma tién trinh con yéu
cau (p = 1/t), voi qui ude p 16n thi d6 wu tién 16n. Khi CPU 1dif 6 s& duge cip phat cho tién trinh
yéu cau thoi gian xir Iy con lai it nhéat dé kétshtc- tién trinh ngén nhit. Giai thut nay ciing co thé
doc quyén hay khong doc quyén. Su didu phoi xdy ra khi c6 mot tién trinh méi dugc dua vao danh
sach san sang trong khi mét tién trinh khagdang xirly. Tién trinh hién c6 trong RL c6 thé yéu cau
thoi gian sir dung CPU (CPU-burst) ngan honythoi gian con lai ma tién trinh hién hanh can xu 1y.
Khi d6 giai thuat SJIF khong doc quyenisé dimg hoat dong cua tién trinh hién hanh, trong khi giai
thuat doc quyén s& cho phépdtién trinh hiénhanh tiép tuc xir 1y.

Vidu:

Tién trinh | Thoi diém vae.RL | Thoi gian xir Iy
P1 0 6

P2 1 8

P3 2 4

P4 3 2

Str dung thuét giai SIF doc quyén, thir tu cdp phat CPU nhur sau:

P1 |P4 |P3 |P2

0 |6 |8 |12 20

Thoi gian cho doi trung binh sé€ 1a (0+11+6+3)/4 = 5 milisecondes.
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Néu str dung thuat giai SIF khong doc quyén, tht ty cip phat CPU nhu sau:

P1 |P4 |P1 |P3 |P2

(=)
w
(V)]
oo

12 20

Thoi gian cho doi trung binh s€ 1a (2+11+6+0)/3 = 6.33 milisecondes.

Nhan xét:

Giai thuét nay cho phép dat duoc thoi gian chd trung binh cyuc tiéu. Kho khan thuc su cualgiai
thuat SJF 1a thuong khong the bict dugc thoi gian yéu cau xur 1y con lai cia tién trinh.

¢/ Thut todn nhiéu mirc dp wu tién

Danh sach sin sang dugc chia thanh nhidu danh sach, mdi danh sach gom céc tién trinh c6 cling
do wu tién va dugc ap dung mot giai thuat diéu phdi riéng. Ngoai ra, can €6 mot giai thuat didu
phdi gitra cac danh sach, thuong giai thuat nay 1a giai thuat khong @éc quyeéniva sir dung d6 uu
tién cb dinh. Mot tién trinh thudc vé mot danh sach nao d6 chisduge cép phat CPU khi cac danh
sach c¢6 cip do uu tién cao hon da trong.

Pi uu tién cao nhat

Tién trinh hé thang
Ti_El_: trinh tugng tic
Tién trinh khong tudng tic

-

Tac vy xa Iy theo lo

i1l

Pé wu tién thap nhat

Hinh 3.19: mé hinh diéu phiéi theo nhiéu mic vu tién

Nhan xét:

- C6 thé dan dén finhutsang,"d6i CPU" cho cac tién trinh thudc vé nhitng danh sach c6 do wu tién
thdp. Do vy c6 thé xay dung giai thuat diéu phdi nhiéu cép wu tién va xoay vong (Multilevel
Feedback). Gidi thuat niay s& chuyén din mot tién trinh tir danh sach c¢6 d6 wu tién cao xudng danh
sach’e6,do uu tién thap hon sau mot khoang thoi gian nao d6. Ciing vdy, mot tién trinh chd qua
lau trong cac danh sach c6 d6 uu tién thap cling duoc chuyén dan 1én cic danh sich c6 d6 uu tién
cao hon.

- Khi x@y dung giai thuat diéu phdi nhidu cip uu tién va xoay vong can quan tdm cac van dé sau :
- SO lugng cac cap wu tién

- Giai thuat diéu phdi cho timg danh sach g v6i mét cap vu tién.

- Phuong phép xac dinh thoi diém di chuyén mot tién trinh 1én danh sach c6 d6 uu tién cao hon va
phuong phap xéac dinh thoi diém di chuyén mt tién trinh xudng danh sach c6 do wu tién thap hon.
- Phuong phép xac dinh mot tién trinh méi dugc dua vao hé théng s€ thuoc danh sach c6 do tién
nao.
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Ready List

--- Il CPU II

B twac CPU

— ---

||::- ---

HEL timeslice

Hinh 3.20: mé hinh diéu phdi theo nhiéu mirc vu tién xoay vong.

+ Chién lwoc diéu phoi xé sé (Lottery)

Phat mot vé s6 cho mdi tién trinh khi vao hé théng. Khi dén thoi diém ra‘quyét dinh dicu phdi, sé
chon 1 vé “triing giai”, tién trinh ndo s hitu vé nay s& dugc nhan CPU. Béy ladgiai thuat doc
quyén.

Nhan xét: Giai thuat Lottery don gian chi phi thap, bao dam tigh congbang'cho cac tién trinh.

3.3. LIEN LAC GIUA CAC TIEN TRINH

Mot tién trinh khong bi anh hudng boi mot tién, trinh khée goi‘la tién trinh doc 1ap, nguoc lai goi
1a tién trinh hop tac (cooperating process). Ly do cac tién trinh hop tac, lién lac v&i nhau 1a dé
chia sé thong tin nhu dung chung file, bo nhd,... hodc hop tac hoan thanh cong viéc. Hé diéu hanh
can cung cp co ché dé cac tién trinh lién lac v6i nhaw, va thong thuong c6 cac co ché lién lac sau:

3.3.1 Lién lac bang tin hiéus(Signal)

Mot tin hiéu dugc sir dung dé thdng bao cho tién trinh vé mot su kién nao d6 xay ra. Voi mdi tin
hiéu s& c6 mot ham xu 1y tin'hiéu (signal handler) do phan ctmg hodc hé diéu hanh cung cip. Vi
du mét sb tin hidu cliahé diéu hiaph UNIX:

Tin hiéu Mo ta

SIGINT | Nguoi ding nhén phim Ctl-C dé ngit xtr ly tién trinh

SIGILL Tién trinh xtr Iy mot chi thi bat hop 1&

SIGKILL | Yéu cau két thac mot tién trinh

SIGFPT L4i chia cho 0

SIGSEGV | Tién trinh truy xuit dén mot dia chi bat hop 1&

SIGCLD | Tién trinh con két thic

Hinh 3.21: mdt s tin hiéu cta hé diéu hanh UNIX
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+ Tin hiéu dwoc goi di boi:

- Phin ctng: Vi du 16i do cac phép tinh sé hoc

- Hé diéu hanh: Vi du mét tién trinh nao d6 truy xuat dén mot dia chi bat hop 1€.
- Tién trinh: Vi dy tién trinh cha yéu cdu mét tién trinh con két thuc

- Nguoi st dung: Vi du NSD nhén phim Ctl-C dé ngt xir Iy ciia tién trinh.

+ Khi tién trinh nhén tin hiéu, né cé thé xir Iy theo mét trong cdc cdch sau:
- Xur 1y tin hiéu bang cach goi ham xur 1y tin hiéu.
- Xu 1y theo cach riéng cua tién trinh.

- B¢ qua tin hi¢u.

Vidu c6 11 budce khi thyc hién 161 goi hé théng: read(fd,buffer,nbyte)

ghi s byte can doc (nbytes) vao thanh ghi; ghi dia chi ving nhé chiradir liéu (buffer) vao thanh

ghi; ghi s6 hiéu dia vao thanh ghi (fd=0 1a dia mém,...); goi hamt hé thong'read; . ..

Pia chi
OXFFFFFFFF _
Trérvé 1o 20i clia user
Di \‘]m_\'{‘n tii Kernel Thu vien
5 DPat ma lénh read vio thanh ghi thii tuc doc
10
4
Ving
nguéi dung Tang con trd lénh 11 £
k. Goi ham hé thing
3| Ghi sb hiéu dia vao thanh ghi C h“,rf“(-'!‘,t”“h
ngudi ding
2 Ghi dia chi b nhé dém vio thanh ghi 2oi tha tuc doc
1| Ghi nbyte vio thanh ghi
6 9
(-
r * vi
Vung nhin ) b7 8 |Hé thing goi _
hé dieu hanh < Gui di > = trinh diéu khién

0
Hinh 3.22: cac budc thuc hién 101 goi hé théng read.
Nhan xét

- Tién trinh nhan tin hiéu khong thé xac dinh truéc thoi diém nhan tin hiéu.

- Cac tién trinh chi c6 thé thong bao cho nhau vé mét sy kién, khong thé trao d6i dir liéu
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Quan Iy tién trinh

Ham Y nghia

pid = fork() Tao moét tién trinh con giéng hét tién trinh cha

pid = waitpid(pid,&statloc, options) | Doi mét tién trinh con dé ngimg thuc thi

s = execve(name, argv, environp) Thay thé 1 “anh nhéan tién trinh” (process’ core image)

exit(status) Ngimg thyc thi tién trinh va nhan vé trang thai

Quan tri tap tin

Ham Y nghia

fd = open(file, how, ...) Mé 1 file dé doc hodc ghi hodc ca hai

s = close(fd) Dong 1 file dang mo

n = read(fd, buffer, nbytes) Doc dir li¢u tir 1 file vao 1 b dém (buffer)
n = write(fd, buffer, nbytes) Ghi dir liéu tir 1 b dém vao 1 file
position = Iseek(fd, offset, whence) | Di chuyén con tro cua file

s = stat(name, &buf) Ly thong tin trang thai ciia 1 file

Quan tri hé théng thu myc va tap tin

Ham Y nghia
s = mkdir(name, mode) Tao thu muc méi
s = rmdir(name) X 68 mot thu muc rong
s = link(namel, name2) Tao. mot dé muc moi goi 1a name?2, chi t6i namel.
s = unlink(name) X6a mbt d& muc
s = mount(special, name, tag) Khoi tao hé théng tap tin
s = unmount(special) Pong hé thong tap tin
Céc ham khac
Ham Y nghia
s = chdif(dirname) Doi thu myc 1am viée
s = chmod(name, mode) Doi cac bit bao vé cia 1 file
s = kill(pid, signal) Gui 1 tin hiéu t6i 1 tién trinh
seconds = time(&seconds) Lay thoi gian da troi qua tir ngay 1/1/1097

Hinh 3.23: m6t s6 101 goi hé thong thong dung

3.3.2 Lién lac biang dwong ong (Pipe)
Puong dng 1a mot kénh lién lac truc tiép giira hai tién trinh, dit liéu xut cta tién trinh nay dugc
chuyén dén lam dir liéu nhap cho tién trinh kia dudi dang mot dong cac byte. Thr tu dir liéu
truyén qua pipe duoc bao toan theo nguyén tic FIFO. M6t tién trinh chi c6 thé s dung mot pipe
do n6 tao ra hay ké thira tir tién trinh cha.
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Process Process

OO

Hinh 3.24: mé hinh lién lac bang dudng 6ng.

Hé diéu hanh can cung cip cac ham (101 goi hé thng) read/write cho cac tién trinh thuc hién thao
tac doc/ghi dir liu trong pipe.

+ H¢ diéu hanh dong bé héa viée truy xudt pipe trong tinh huong sau:
- Tién trinh doc pipe sé& bi khoa néu pipe trong, va doi dén khi pipe c6 dir liéu méi duge truyixuat.

- Tién trinh ghi pipe s& bi khoa néu pipe diy, va doi dén khi pipe c6 chd tréng dé'ehia dix lidu.

Nhdn xét:
M5t tién trinh két ndi véi mot pipe chi co thé thuc hién mot trong hai thae tac doc hoac ghi.
Pipe cho phép truyén dir liéu khong cau truc.

Pipe chi dé lién lac gitra hai tién trinh c6 quan hé cha-cong va trén cuing mét may tinh.

3.3.3 Lién lac qua viung nhé chia sé (shared memory)

Nhiéu tién trinh cing c6 thé truy xudt dén ot ving nh¢ ding chung, dit liéu ma cac tién trinh
mudn goi cho nhau, chi cdn dit vao viing nhd nays Ving nhé chia sé doc 1ap véi cac tién trinh, khi
mot tién trinh nao d6 mudn truy xuat@én wiing nhd dung chung, tién trinh phai gin két ving nhé
chung vao khong gian dia chi rigfigicua tién'trinh, va thao tac trén ving nhd chung gidng nhu
ving nhé cua tién trinh.

P1 P2

Segment viing nhd chia sé

Hinh 3.25:M5 hinhilién lac bang ving nhé chia xé

Nhan xét:
-“Wufig nhé chia sé 14 phuong phap nhanh nhét dé trao d6i dir lidu giita cac tién trinh.
= Vimg nhé chia sé can duge bao vé bang nhimg co ché dong bd hoa.

- Vung nhé chia sé khong thé 4p dung hiéu qua trong cac hé phan tan

3.3.4 Lién lac bang thong diép (Message)
Hai tién trinh mudn lién lac véi nhau, can thiét 1ap mot mdi lién két giita hai tién trinh, sau do6 sir
dung cac ham send, receive do hé diéu hanh cung cip dé trao d6i thong diép. Khi su lién lac chim
dut moi lién két giira hai tién trinh s& bi huy.
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* Cé hai cach lién lac bang thong diép:

a/ Lién lgc gidn tiép (indirect communication)

Hai tién trinh chi c6 thé lién lac néu c6 hop thu/cong (mailbox/port) dung chung. Mdi cong (port)
c6 mot sO hi¢u duy nhat d¢ phan bi¢t. Thong di¢p s€ dugc gdi va nhan thong qua cong dung
chung.

- Send(A, message): g&i mot thong di€p toi port A

- Receive(A, message): nhan mot thong di€p tur port A

Tinh chat: M6t lién két dugc thiét 1ap giira hai tién trinh néu va chi néu chung ding chung pot.
Mot lién ket ¢6 thé phuc vu nhi€u tién trinh.

b/ Lién lac truec tiép (direct communication)

Send(P, message) : goi mot thong diép dén tién trinh P

Receive(Q,message) : nhan mot thong diép tir tién trinh Q
Tinh chat: Mot lién két duy nhat, hai chiéu duoc thiét lap ty dongsgitra'hai tién trinh P,Q va lién
két nay chi ding cho P va Q.
Vi du: Bai toan nha san xuét - ngudi tiéu thy (producer-g¢énsumer)
Hai tién trinh nsx, ntt thuc thi ddng thoi. Nsx san x@iat mét san pham, ntt tiéu thu san pham do,
néu chua c6 san pham thi ntt cho.

void nsx()
{ while(1)
{ tao_sp();
send(ntt,sp); //goi’sp che ntt
h
H
void ntt()
{ while(1)
{ receive(nsx,sp); //mtt chd nhan sp
ticu_thu(sp);
H
¥

Nhan xét:

Cég tién trinh c6 thé trao d6i dit liéu & dang co cdu tric. Lién két tryc tiép nhu trén con goi 1a lién
két truc tiép ddi ximg (symmetric), ta co thé c6 lién két truc tiép khong dbi xing (asymmetric)
nhu sau:

- Send(P, message) : goi mot thong diép dén tién trinh P

- Receive(id,message): nhan mot thong diép tir tién trinh bat ky c6 ma s6 id.

3.3.5 Lién lac qua socket
Socket 13 kénh lién lac hai chiéu. Hai tién trinh mudn lién lac véi nhau, mdi tién trinh can tao mot

socket riéng, mdi socket duoc két bude v6i mot céng khéc nhau . Céc thao tac doc/ghi 1€n socket
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chinh 12 su trao dbi dir liéu gitra hai tién trinh. Co ché socket c6 thé su dung dé chuan hoa méi lién
lac giira cac tién trinh von khong lién hé v6i nhau, va ¢ thé hoat dong trong nhimng hé thdng khac
nhau va trong moi trudng phan tan.

* C6 hai cach lién lac qua socket:

a/ Lién lac kiéu thw tin (socket dong vai tré bwu cuc):

Hai tién trinh khong can két ndi, “tién trinh goi” ghi dir liéu vao socket cia minh, dir liéu s&dugc
chuyén cho socket ctia “tién trinh nhan”, “tién trinh nhan” s& nhan dit liéu bﬁng cach doc dir liéu
tir socket ctia “tién trinh nhan”. Dit liéu duoc gai theo timg goi co chira thong tin IP ena may'nhan
va port ctia tién trinh nhan (port ding dé phan biét cac tién trinh trén cing mot may)

Nhdn xét:

. “tién trinh goi” khong chéc chin thong diép duoc goi dén “tién trinh nhan”

Hai thong di€p duoc goi theo mot thtr ty nao do6 co thé dén “tién. trinh nhan” theo mot thir tu
khac.

. Mot tién trinh sau khi d3 tao mot socket c6 thé st dung no dé lien lac véi nhiéu tién trinh khac
nhau.

. Giao thirc UDP str dung kiéu lién lac nay

b/ Lién lac kiéu dién thoai (socket dong vai trd tong dai):

Hai tién trinh can két ndi trudc khi truydn/nhan, dir 1ié0 va két ndi duoc duy tri sudt qua trinh
truyén nhan di liéu.

Nhdn xét:

. Dir liéu truyén nhéan bao dam.¢hinh xacwa dung thu tu goi, néu sai s& dugc goi lai.

. Giao thirc TCP sir dung kiéu lién lac nay

3.4. PONG BO GAC TIEN TRINH

3.4.1. Yéu cAu dong'bd

DPong boseac tién trinh 14 bao dam céc tién trinh xir 1y song song khong tic dong sai léch dén
nhau. Viée.dong boscac tién trinh 13 do céc yéu cau sau:

a/Yéu cau doc quyén truy xudt (Mutual exclusion): tai mot thoi diém, chi c6 mot tién trinh duogc
quyénftruy xuit mot tai nguyén khong thé chia sé.

bLYéucau phoi hop (Synchronization): cic tién trinh can hop tac véi nhau dé hoan thanh cong
viée. Vi du chuong trinh in xuét ki tu vao buffer, ki ty duoc ldy va in boi chuong trinh diéu khién
méy in (printer driver). Hai tién trinh nay phai phdi hop v6i nhau nhu 1a chuong trinh in khong
duogc xudt ki tw vao buffer khi buffer diy ma phai cho printer driver 1iy bot dir lidu.

Tur hai yéu cau trén, ta cd hai “bai toan dong b0 can gidi quyét do 1a bai toan “ddc quyen truy
xuat” (hay con goi la “bai toan mién gang”) va bai toan “phoi hop thuc hién”.
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3.4.2. Mién ging (critical section)

Poan mé ctia mot tién trinh ¢6 kha nang xay ra 18i khi truy xuét tai nguyén dung chung (bién, tap
tin,...) duoc goi la mién gang.

Vi du gia st ¢6 hai tién trinh P1 va P2 sir dung ving nhé ding chung luu trit bién taikhoan. Mdi
tién trinh mudn rat mot khoan tién 1a tienrut tir tai khoan béng doan ma sau:

if (taikhoan >= tienrut) taikhoan = taikhoan - tienrut;

else Thong bao “khong the rut tien ! ;

Gia str tai khoan hién con 800, P1 mudn rat 500 va P2 mudn rat 400, c6 thé xay ra inh hudng 15i
nhu sau: gia st P1 sau khi da kiém tra diéu kién (800 >=500) la dting, PIyhét thoi gian st dung
CPU, h¢ diéu hanh cap phat CPU cho P2, P2 kiém tra diéu kién (800>=400) ¢iing Van dung, bién
taikhoan duoc cap nhit lai 1a 400. Khi P1 duoc tiép tuc xir Iy, no_sé khong kiém tra lai diéu kién
(taikhoan>= tienrut) ma thyc hién rat tién, gid tri ciia bién taikiioan s&eap nhat thanh -100 !

Poan ma:
if (taikhoan >= tienrut ) taikhoan = taikhoan - tienrut;

goi la mot mién gang.

Vi du hai tién trinh chay trén hai bo xi 1y, ‘eung ghi dir liéu vao mot hang doi dung chung, s& xay
ra 18i trong trudng hop sau: tién tinhyA thém dik liéu vao hang doi tai vi tri tail (tail 1a vi tri cat dit
liéu) nhung chua kip ting tail.thi hét quantum va dén luot tién trinh B xu 1y, tién trinh B thém di
lidu tai vi tri tail va nhu vay s€ ghi ché)ng 1&n dit liéu do tién trinh A vira ghi, 16i xay ra!

Théi gian

Tién trinh A Tién trinh B

Téi cudi hang dgi
Thém di liéu vio vi tri nay

Téi cudi hang doi

Tang gid trj con trd &
cudi hang dei :
. Thém dit Héu vao vi tri ciia con trd *LOT*/
Tang gia tri con tro &
cudi hing doi

A
Hinh 3.26: hai tién trinh A va B dung chung mét hang doi, ¢6 thé xay ra 15i.
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C6 thé giai quyét 16i néu bao dam tai mot thoi diém chi c6 mot tién trinh duoc xir 1y 1énh trong
mién ging, nghia 13 tai mot thoi diém chi c6 mot tién trinh truy xuét tai nguyén dung chung.

A who midn glag A khii miln ging

Frociess & : I ;' 1

i | I I

] | I I

¢ ; ; ' Bvio ' Brakbi

e e, | R
-"'I'I:l:lE'E-E E_ :I f .: ..............
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Hinh 3.27: Khi A trong mién ging thi néu B muén vao mién ging , B s&.bi khod cho A ra khoi
mién ging, B mdi duoc vao mién ging.

* Khi giai quyét bai toan mién ging cin chu y 4 diéu kiénsau:

a/ Khong c6 hai tién trinh cing ¢ trong mién ging cung lic.

b/ Khong c6 gia thiét vé téc d6 cua cac tién trinh, ctin€ nhu#é s6 Wong bo xir 1y.

¢/ Mot tién trinh bén ngoai mién ging khong dugc ngan ean caé tién trinh khac vao mién ging.

d/ Khong c6 tién trinh nao phai chd v6 han dé duoc vao mién gang.

3.4.3 Cic giai phap dong b
C6 5 nhom giai phap dé giai quyét “bai toan dong bo” la: Busy Waiting, Sleep And Wakeup,
Semaphore, Monitor, Message:

3.4.3.1 Nhom giai phap Busy Waiting (bén thi doi)
Nhom giai phap “Busy Waiting™ lai chia thanh hai loai: cac giai phéap “str dung phan mém” va cac
giai phap “sir ding phameting”.

A/ Giai phap phan'mém:

Viéc dong bowla do chuong trinh thyc hién, giai phap nay 1a kho vi lap trinh vién khong luong
trededdirge moi tinh huéng c6 thé xay ra. Thyc vay, ching ta thur xét mdt s6 thuét toan déng b0 sai
sau day:

@) Thudt todn I: Str dung bién cd hiéu, thuat toan mong doi dung cho nhiéu tién trinh nhung vin
con truong hop sai. Y tuong nhu sau:

Céc tién trinh dung chung bién cd hiéu lock , véi ¥ nghia lock=0 1a khong c6 tién trinh trong mién
ging, lock=1 1a c6 mot tién trinh trong mién gang. lock dwoc gan tri ban dau 1a 0. Mot tién trinh
mudn vao mién ging trude tién kiém tra gia tri ciia bién lock. Néu lock = 0, tién trinh dit lai gia
tri cho lock = 1 va di vao mién ging. Néu lock dang co gia tri 1, tién trinh phai cho bén ngoai
mién ging cho dén khi lock c6 gia tri 0.
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lock=0; //bién ding chung cho moi tién trinh
while (1) /mét tién trinh c¢6 thé truy xuit mién gang nhiéu lan
{ // néu lock=1 14 ¢6 tién trinh nao dé trong mién gang, dung vong lap while dé doi
while (lock == 1);
//méu lock=0 thoat khoi while, trude khi vao mg gan lock=1 dé khong cho cac tién trinh
khac vao mg (d0c quyén vao mg).
lock=1;
critical-section (); //doan mé truy xuét dir liéu dung chung ma c6 thé gay ra 16i.
lock = 0; //cho phép cac tién trinh khac vao mg.

noncritical-section(); //doan ma khong phai mg

Nhén xét: Giai phap nay van c6 thé vi pham diéu kién thir nhat 13 hai tién trinh c6 thé cung &
trong mién gang tai mot thoi diém. Thuc vay, gia st mot tién trifth"fhan thr?iy Jock = 0 va chuan bi
vao mién gang, nhung trudc khi né co thé dat lai gia tri chodock 1a 1, n6 bi tam dung dé mot tién
trinh khac hoat dong. Tién trinh th hai nay théy lock #/8n 1a Opthi dat lai lock = 1 va vao mién
giang. Sau d6 tién trinh thir nhit duoc tai kich hoat, 16 gandock =1 ri vad mién ging. Nhu vay
tai thoi diém d6 ca hai tién trinh déu & trong mién gang.

b) Thudt todn 2: Sir dung bién luan phién, thuat toan dung cho hai tién trinh nhung van con
truong hop sai. Y tudong nhu sau:

Hai tién trinh A, B sur dung chung bién turn véi y nghia sau: turn = 0, tién trinh A duge vao mién
gang, turn=1 thi B dugc vao mién gang. Turn dugc gan tri ban dau 12 0, tire 1a A duoge vao trude.
Néu turn = 0, tién trinh A diroc vao mién gang. Néu turn = 1, tién trinh A di vao mot vong lap cho
dén khi turn nhan gi tri 0 thihA duoc vao mién ging. Khi tién trinh A roi khoi mién ging, né dat
gi tri turn vé 1 dé cho phép tiénitrinh B di vao mién ging.

// tién trinh A
while (1)
{
while (turn == 1); // neu turn=1 thi A vao vong while de doi
critical-section (); //turn=0 thi A duoc vao mien gang
turn = 1; //gan turn=1 de cho B vao mg
Noncritical-section ();
}
// tién trinh B
while (1)
{
while (turn == 0); //neu turn=0 thi B vao vong while de doi

critical-section (); //turn=1 thi B duoc vao mien gang
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turn = 0; //gan turn=0 de cho A vao mg

Noncritical-section ();

Nhdn xét: Hai tién trinh chic chin khong thé vao mién ging ciing luc, vi tai mot thoi diém turn
chi c6 mot gia tri. Nhung c6 thé vi pham diéu kién thir ba 1a mot tién trinh c6 thé bi ngan chan vao
mién ging boi mot tién trinh khac khong & trong mién ging. Thyc vay gia sir tién trinh A dang &
trong phan Noncritical-section(), thi B khong thé vao mién ging hai 1an lién tiép. Nhu vay, giai
phép nay phu thudc vao tdc do thuc hién cua hai tién trinh, né vi pham ca diéu kién thi hai.

¢) Thudt todn Peterson: day 13 giai phap ding va dung cho hai tién trinh PO va Pl Y twong nhu
sau:
Hai tién trinh dung chung hai bién turn va flag[2] (kiéu int). Gan tri ban,daue flag [0]=flag
[1]T=FALSE va gia tri ctua turn dugc khoi dong 1a 0 hay 1. Neéu flag [i},= TRUE (i=0,1) c6 nghia
la tién trinh Pi muon vao mién gang va turn=i la dén luot Pi.
Dé co thé vao duoc mién ging, trudc tién tién trinh Pi dit.gid te flag [i=TRUE dé thong béo rang
tién trinh Pi mudn vao mién gang, sau do dat turn=j dé thir d€ nghittien trinh Pj vao mién gang.
Neéu tién trinh Pj khong quan tdm dén viéc vao mién gangmghia la flag [j] = FALSE, thi Pi c6 thé
vao mién gang, néu flag [jI=TRUE thi Pi phai_ehd dén khi flag [j]=FALSE. Khi tién trinh Pi roi
khoi mién gang, no dat lai gia tri cho flag [i]da FALSE.
// tién trinh PO (i=0)
while (TRUE)
{

flag [0]= TRUE;//PO#hong bao 1a' PO muon vao mg

turn = 1; //thu de nghi P4 vao

while (turn == 1 && flag,[1]==TRUE); //neu P1 muon vao thi PO chd

critical _section();

flagq0] =EALSE; //P0 ra ngoai mg

noncritical _seetion ();

H

fl tién trinh P1(i=1)

while (TRUE)

{
flag [1]= TRUE; //P1 thong bao 1a P1 muon vao mg
turn = 0;//thtr de nghi PO vao
while (turn == 0 && flag [0]==TRUE); //neu PO muon vao thi P1 chd
critical_section();
flag [1] = FALSE;//P1 ra ngoai mg
Noncritical section ();

H
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Nhén xét: Néu ca hai tién trinh déu mudn vao mién gang thi flag [0] = flag [1] =TRUE nhung gia
tri cta turn tai mot thoi diém chi co thé hodc 1a 0 hodc 1a 1, do vay chi c6 mot tién trinh dugc vao
mién ging va d& dang kiém tra 1 giai phép ciing thoa cac diéu kién con lai.

B/ Cac giai phap phan cirng:

a) Cim ngit:

Tién trinh cAm tit ca cac ngét trude khi vao mién ging, va phuc hoi ngit khi ra khoi mién gang.
Khi d6 ngit dong ho ciing khong thé xay ra, do vy hé théng khong thé tam dimg hoat dong ciia
tién trinh dang xur 1y dé cdp phat CPU cho tién trinh khac, nho d6 tién trinh hién hanhyyén tam
thao tac trén mién giang ma khong so bi tién trinh nao khac tranh chap, tirc 1a hé diéu hanh doc
quyén truy xuit mién ging.

Nhan xét:

+ D& cai dat nhung cAm tat ca cac ngit 1a nguy hiém .

+ Néu hé théng c6 nhiéu bo xir Iy, 1énh cidm ngit chi co tac dung trén,bo xi ly dang xur 1y tién
trinh, con céc tién trinh hoat dong trén cac bo xir 1y khac van ¢b thé tray xuat dén mién gang.

b) Swr dung lénh TSL (Test and Set Lock):

Pa s6 phan cimg cung cép 1énh TSL cho phép kiém tra ¥a capahat mot vung nhé trong mot thao
tac doc quyen. Neéu c6 hai Iénh TSL xur Iy dong thoi trén hat'CPU khac nhau thi chung s€ dugc xur
1y tuan ty. Lénh TSL c6 cau tric nhu sau:

boolean Test And Set Lock (booleanylock)

{

boolean temp=lock;

lock = TRUE;

return temp; //tra vé gid tri ban dau cta bién lock
}

C6 thé cai dat giaiphap,truy xuit doc quyén vai TSL bang cach sir dung thém mot bién lock ding
chung dug¢ khoi gén 1a FALSE. Tién trinh phai kiém tra gid tri cua bién lock trudc khi vao mién
gang, néu lock= FALSE, tién trinh c6 thé vao mién gang.
boeleanlock=FALSE; //bién ding chung
while (TRUE)
{

while (Test And_Set Lock(lock));

critical_section ();

lock = FALSE;

noncritical _section ();
h
Nhén xét: Nhom giai phap “busy and waiting” déu phai thuc hién mot vong lap dé kiém tra xem
c6 dugc vao mién gang hay khong nén tién trinh dang chd van chiém dung CPU. Do d6 can tranh
cac giai phap “ busy waiting “ néu c6 the.
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3.4.3.2. Nhom giii phap “SLEEP and WAKEUP “ (ngu va danh thirc)

a) Sir dung lénh SLEEP VA WAKEUP

Hé diéu hanh cung cép hai 1énh SLEEP VA WAKEUP. Néu tién trinh goi 1énh SLEEP, hé diéu
hanh s& chuyén tién trinh sang “danh sach sin sang”, lay lai CPU cap cho tién trinh khac. Néu
tién trinh goi 1énh WAKEUP, hé diéu hanh s& chon mét tién trinh trong ready list, cho thuc hién
tiép. Khi mot tién trinh chua du diéu kién vao mién ging, no goi SLEEP dé tu khoa, dén khi ¢
mdt tién trinh khac goi WAKEUP dé giai phong cho nd. Mot tién trinh goi WAKEUP khi ra khoi
mién ging dé danh thirc mot tién trinh dang chd, tao co hoi cho tién trinh nay vao mién ging.

Viéc sir dung hai 1énh SLEEP VA WAKEUP thyc khong don gian, rat d& bi 16i. Thudé vaytaxét
mdt chuong trinh giai quyét bai toan mién ging nhu sau:

//busy va blocked 13 hai bién ding chung.

int busy=FALSE; // TRUE la c6 tién trinh trong mién gang, FALSE 1a khong c6 tién'rinh trong
mién ging.

int blocked=0; // dém s6 luong tién trinh dang bi khoa

while (TRUE) //dé cho mét tién trinh c6 thé vao mg nhiéu lan

{
if (busy)
{
blocked = blocked + 1;
sleep();
H
else  busy = TRUE;
critical-section ();
busy = FALSE;
if (blocked>0)
{
wakeup(); /danh thirc mot tién trinh dang chd
blocked = blocked - 1;
f
Noncritical-section ();
H
Nhan xét:

- C6 thé vi pham diéu kién thtr 1 14 6 hai tién trinh trong mién gang cing luc. Thuc vy, gia sir
tién trinh A kiém tra bién busy, thdy busy=FALSE, nhung chua kip gan busy=TRUE thi dén luot
tién trinh B. B thiy busy=FALSE, B gan busy=TRUE va viao mién ging. Trong khi B chua ra
khoi mién ging thi dén luot A, A gan busy=TRUE va vao mién ging!

- C6 thé vi pham diéu kién thir ba 12 mét tién trinh c6 thé bi ngan chan vao mién gang boi mot tién
trinh khac khong & trong mién ging. Vi du gia st tién trinh A vao mién ging, va trude khi né roi
khoi mién ging thi tién trinh B duoc kich hoat. Tién trinh B thir vao mién ging nhung n6 nhin
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thiy A dang ¢ trong d6, do vy B ting gia tri bién blocked va chuan bi goi SLEEP dé ty khoa.
Tuy nhién trudc khi B ¢6 thé thuc hién SLEEP, tién trinh A lai duoc tai kich hoat va ra khoi mién
ging. Khi ra khoi mién ging A nhan thdy c6 mét tién trinh dang chd (blocked=1) nén goi
WAKEUP va giam gia tri cia blocked. Khi d6 tin hiéu WAKEUP s¢ lac mét do tién trinh B chua
that su “ ngd “ dé nhan tin hiéu danh thic ! Khi tién trinh B duoc tiép tuc xur 1y, nd méi goi
SLEEP va ty ngi1 vinh vién !

Li nay xay ra do viéc kiém tra bién busy va viéc goi SLEEP la nhitng hanh dong tach biét, c6 thé
bi ngit giira chimg trong qua trinh xir 1y. Dé tranh nhing tinh hudng tuong ty, hé diéu hanh'eung
cAp nhitng co ché ddng bo hoa nhu Semaphore, Monitor dya trén ¥ tuong cua chién luge“SLEEP
and WAKEUP” nhung viéc kiém tra diéu kién vao mién gang va viéc cho xay dung thanh mot
hanh dong doc quyén, gitp viée giai quyét bai toan mién gang an toan, hiéu qua hon.

b) Sir dung ciu triic Semaphore:
Semaphore la ciu trac dugc Dijkstra dé xudt vao 1965, semaphore sila mot bién co cac thudce tinh
sau:

- Mot gia tri nguyén duong e

- Mot hang doi f luu danh sach céc tién trinh dang cho teén semaphore/s

- C6 hai thao tac dugc dinh nghia trén semaphore s:

Down(s): e=e-1. Néu e < 0 thi tién trinh phai chd trong f, ngue€ lai tién trinh tiép tuc.
Up(s): e=e+1. Néu e<=0 thi chon mot tién trinh trong f cho tiép tuc thuc hién (danh thuc).
Goi P 14 tién trinh thyc hién thao tac Down(s) hay Wp(s):

Down(s)
{ e=e-1;
if (e <0)
{ status(P)= blocked; //chuyén P sang trang thai bi khoa (cho)
entef(R,f); //cho P vao hang doi f
H
H
Up(s)
{ e=ext 1;
if (e<=0)
{
exit(Q,f); //lay mot tt Q ra khéi hang doi f theo mot thuat toan nao do (FIFO,...)
status (Q) = ready; //chuyén Q sang trang thai sdn sang
enter(Q,ready-list); /dua Q vao danh sach sin sang ctia hé thong
H
H
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Nhdn xét:

- Hé diéu hanh can cai dat cac thao tac Down, Up 1a doc quyén. Dé cai dat su doc quyén c6 thé
dung k¥ thuat cAm ngit (1 cpu) hodc cac giai phap phan mém, hodc 1énh TSL (nhiéu cpu). Néu
dung giai phap phan mém thi giai phap semaphore van la giai phap "busy and waiting" nhung tach
vong lap cho ra khoi chuong trinh.

- Hang doi co thé cai dat 1a mot con tré trd t6i danh sach cac khdi PCB cua céc tién trinh dang
cho trén s, khi d6 semaphore c6 dang:

class semaphore

{
nt e;
PCB * f; //ds riéng ctiia semaphore
public:
down();
up();
¥

le| = s6 tién trinh dang cho trén £,

C6 thé dung semaphore dé giai quyét bai toan mién géng hay dong bo céac tién trinh.

* Giai quyét bai toan mién ging bing Semaphores:
Dung mot semaphore s, e duoc khoi gamla 1. Tatiea cac tién trinh 4p dung cing cdu tric chuong
trinh sau:

semaphore s=1; //nghia 1a e cua s=1

while (1)

{
Down(s);
critical-section ();
Up(s);

Noncritical-seetion ();

# Gidi quyét bai toan dong b bang Semaphores:

Vidu co hai tién trinh déng hanh P1 va P2, P1 thyuc hién cong vi¢c 1, P2 thuc hién cong vige 2.
Gia sir mudn cvl lam trude roi méi lam cv2, ta c6 thé cho hai tién trinh dung chung mot
semaphore s, khdi gan e(s)= 0:

semaphore s=0; //dung chung cho hai tién trinh

P1:
{

jobl();

Up(s); //danh thue P2
H
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P2:

Down(s); // cho P1 danh thirc
job2();

Nhan xét: Nho 1énh down, up 14 doc quyén, semaphore da giai quyét dwoc van dé tin hiéudanh
thirc" bi that lac. Tuy nhién sir dung semaphore ciing khéng don gian, chuong trinh dé,bi 16i ma
khong dy doan duge. Ta xét mot sé tinh hudng gay ra 15i sau:

- Néu dit Down va Up sai vi tri hoac thiéu thi co6 thé bi sai. Vi du néu P1 dé Up() 1én, trrdc 1énh
job1() thi néu P1 thuc hién trude P2, c6 thé job1 chua thyc hién xong ma job2 duoc thuc hién.

Xét vi du khac
e(s)=1;
while (1)
{
Down(s); critical-section (); Noncriticalssection ();
h
Tien trinh quén goi Up(s), va ket qua 1a khi ra khotmién gang n6 s€ khong cho tieén trinh khac vao
mién gang!
- Sir dung semaphore c6 thé gay ra tinh trang tic nghén. Vi du c6 hai tién trinh P1, P2 st dung
chung hai semaphore s1=s2=1

P1:

{
down(sl); down(s2);
up(s1);up(s2);

H

P2:

{
down(s2); down(sl);
up(s2); up(sl);

h

Néu thr ty thuc hién nhu sau: P1: down(s1), P2: down(s2) , P1: down(s2), P2: down(s1) khi d6
s1=s2=-1 nén P1,P2 déu chd mai

- Sir dung semaphore c6 thé gay ra tinh trang d6i CPU khi giai thuat chon tién trinh dang doi 1a
giai thuat LIFO.
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Semaphore xdy dung nhu trén goi 1a semaphore dém (counting semaphore) gia tri ¢ khong gi6i
han. Semaphore nhi phan (binary semaphore) c6 e=0,1 d¢ cai dat hon vi dugc sy ho trg cia phan
ciing. Semaphore dém c6 thé cai dat bang semaphore nhi phan nhu sau:

//céc bién dung chung

binary semaphore s1=1, s2=0;

int c=gi4 tri ban d4u e ctia semaphore dém;

down() //down of counting semaphore

{
down(s1); //down of binary semaphore
c-
if (¢c<0) down(s2); //down of binary semaphore
up(sl); //up of binary semaphore

h

up() //up of counting semaphore

{
down(s1); //down of binary semaphore
ct++;
if (¢<=0) up(s2); //up of binary semaphore
up(sl);

h

down(s1); up(s1); & dam bao doc quyén truy'xudt mién ging .

¢) Sit dung ciu triic Monitors

Dé c6 thé dé viét dang cac ehuong trinh dong bo hoa hon, Hoare(1974) va Brinch & Hansen
(1975) da dé nghi métco ché caophon duogc cung cp boi ngdn ngit 1ap trinh 1a monitor.

Monitor & motieautric dic biét (16p) bao gdm cac phuong thirc doc quyén (chinh 1a cac critical-
section) va.¢4c bién co tinh chét sau :

+ Céc bién trofig monitor chi c6 thé dugc truy xuit boi cac phuwong thirc trong monitor, day chinh
1a caewbién @uoc dilng chung cho cac tién trinh.

4 Tai m6t thoi diém, chi c6 mot tién trinh duy nhat dugc hoat dong bén trong mot monitor.

+ Trong monitor c6 thé khai bao cac bién diéu kién (thudc 16p condition) dung dé dong bo viéc st
dung c4c bién trong monitor. Viéc sir dung bao nhiéu bién diéu kién 13 do nguoi 1ap trinh quyét
dinh. Bién diéu kién c6 hai 1énh Wait va Signal:

- Wait(c): chuyén trang thai tién trinh goi sang cho (blocked) va dit tién trinh ndy vao hang doi
trén bién diéu kién c.

- Signal(c): néu c6 mot tién trinh dang chd trong hang doi cua c, tai kich hoat tién trinh d6 va tién
trinh goi s& roi khoi monitor. Néu khong co tién trinh nao dang cho trong hang doi cia ¢ thi 1énh
signal(c) bi bo qua.

78



Wait(c)

{ status(P)= blocked;  //chuyén P sang trang thai chd
enter(P,f(c)); //ddt P vao hang doi f(c) cua bién diéu kién ¢
}
Signal(c)
{
if (f(c) '=NULL)
{
exit(Q,f(c)); //Léy tién trinh Q dang cho trén ¢
statusQ) = ready; //chuyén Q sang trang thai san sang
enter(Q,ready-list); //dua Q vao danh sach san sang.
I &

}

+ Moi bién kiéu monitor c6 mdt hang doi toan cuc luu céag cho dugc st dung

monitor.
+ Bién ki€u monitor dung chung cho céc tién trinh dung chu

———,
e —

FlZenpg: dafi wite swrnilcn

P Vigw chwnge. ™ ‘:’—.I:'_.

o —

. ¢

Hinh 3.28: mo monitor

monitor monitor,> //khai bao monitor dung chung cho céc tién trinh
{
Qcac ieh dung chung>;

<

cac bién di€u kién>;

cac phuong thuc doc quyén>;

ién trinh Pi:

while (1) //cAu tric tién trinh thir i

{
Noncritical-section ();
<ten monitor>Phuongthtrc i; //thyc hién cong viéc doc quyén thi i
Noncritical-section ();

h
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Nhdn xét:

- Viéc truy xuét doc quyén dugc bao dam bai trinh bién dich ma khong do 1ap trinh vién, do vay
nguy co thyc hién dong bo hoa sai giam rat nhiéu.

- Giai phap monitor doi hoi ngdn ngir 1ap trinh dang sir dung c6 kiéu dir liéu 1a monitor, hién cac
ngdn ngit ndy chua c6 nhiéu.

- Giai phap "busy and waiting" khong phai thuc hién viéc chuyén doi ngit canh trong khi giai phap
"sleep and wakeup" s& ton thoi gian cho viéc nay.

Vi du: Bai toan 5 triét gia an t6i.

C6 5 triét gia dn t6i mén mi dng, ngdi xung quanh mot ban tron, trudc mit mdi nguoi cymot
chiéc diia. Biét ring mudn an dugc phai can hai chiéc diia, néu mdi ngudi déu layeehiéo diia trude
mit minh cung lic thi s& xay ra truong hop 1a khong triét gia nao an dugc (deadlock). Hay dong
bd viéc an toi cua 5 triét gia sao cho tat ca déu an dugc.

4

Hinh 3.29: bai toan nam triét gia an t6i

monitor philosopher
{ enum {thinking, hungrys eating} state[5];// cac bien dung chung cho cac triét gia
condition self[S]; //cac bien dieu kien dung de dong bo viec an toi

//cacgpt doc quyen (cac mien gang), viec doc quyen do nnlt ho tro.
void init();//phuong thue khoi tao
voidtest(inf); //phuong thire kiém tra diéu kién trudc khi cho triét gia thi i dn
void pickup(int 1); //phuong thirc 1dy diia
void putdown(int 1); //phuong thure tra dlia
b
void philosopher()//phuong thirc khéi tao (constructor)
{ //gén trang thai ban dau cho céc triét gia 1a "dang suy nghi"

for (int 1 = 0; 1 < 5; i++) state[i] = thinking;

H
void test(int 1)
{ //méu tg_i d6i va cac tg bén trai, bén phai khong dang an thi cho tg_ i an

if ( (state[i] == hungry) && (state[(i + 4) % 5] != eating) &&(state[(i + 1) % 5] != eating))
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self[i].signal();//danh thtc tg_i, néu tg_i dang cho
state[i] = eating; //ghi nhén tg_i dang an

H
h
void pickup(int 1)
{
state[i] = hungry; //ghi nhan tg_i doi
test(i); /kiém tra dk trudc khi cho tg i an
if (state[1] != eating) self[i].wait(); //doi tai nguyen
H
void putdown(int 1)
{
state[i] = thinking; //ghi nhan tg_i dang suy nghi
test((i+4) % 5); //kt tg bén phai, néu hop 18 thi chostg ndy an
test((i+1) % 5);//kt tg bén trai néu hop 18 thi cho tg ndy an
}

// C4u trac tién trinh Pi thuc hién viec dn cua triés gia thur i

philosopher pp; //bien monitor dung chung

Pi:

while (1)

{
Noncritical-section ();
pp.pickup(i); //pickup Ja mién ging va duoc truy xudt doc quyén
eat();//triet gia an
pp-putdewn(i);//putdown 12 mién gang va duoc truy xuat doc quyén
Noncriticalésection ();

§

d) St dung thong diép:

C6 moét tién trinh kiém soat viéc sir dung tai nguyén va nhiéu tién trinh khac yéu cau tai nguyén.
Tién trinh can tai nguyén s& goi mot thong diép yéu cau tai nguyén dén tién trinh kiém soat, sau
d6 tu chuyén sang trang thai blocked (cho trong hang doi tai nguyén). Tién trinh kiém soat , khi
nhan duogc thong diép yéu cau tai nguyén, doi dén khi tai nguyén sin sang thi goi mot thong diép
dén mot tién trinh dang doi tai nguyén dé danh thirc va cho sir dung tai nguyén. Khi str dung xong
tai nguyén , tién trinh str dung tai nguyén goi mot thong diép khac dén tién trinh kiém soat dé bao
két thiic truy xudt tai nguyén.

//CAu tric tién trinh y8u ciu tai nguyén trong giai phap message
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while (1)

{
Send(process controler, request message); //goi td yc tn va chuyen sang trang thai blocked
Receive(process controler, accept message); //nhan td chap nhan su dung tn
critical-section (); //doc quyen su dung tai nguyen dung chung
Send(process controler, end message); //goi td ket thuc su dung tn.
Nongcritical-section ();

H

Nhan xét: Semaphore va monitor ¢ thé giai quyét duoc van dé truy xudt doc quyén trén ¢ac may
tinh c6 mot hodc nhiéu bo xu 1y chia s¢ mot vung nhé chung. Nhung khong thuén loi trong cac hé
thdng phan tan, khi ma mdi bo xir 1y s¢ hiru mot bo nhd riéng biét va lién lac théng,qua mang.
Trong nhitng hé thong phan tan, co ché trao ddi thong diép sé don gian hen va dugc ding dé giai
quyét bai toan dong bd hoa.

3.5 TINH TRANG TAC NGHEN (DEADLOCKS)

3.5.1 Khai niém tic nghén:

Mot tap hop cac tién trinh goi 1 & tinh trang tic ngh@n néu mdistién trinh trong tap hop déu cho
doi tai nguyén ma tién trinh khéc trong tap hop dang chiém giif. Vi du tai mot thoi diém, tién trinh
1 dang giir tai nguyén R1, yéu cau R2 va tiénftrinh 2 dang gitr tai nguyén R2, yéu cau R1, nhu vay
yéu cau vé tai nguyén khong thé dap mg cho cathai tién trinh. Khi d6 khong c6 tién trinh nao ¢
thé tiép tuc xur 1y, cling nhu giai phongrtai nguyén cho tién trinh khac sir dung, tit ca cac tién trinh
trong tap hop déu bi khoa vinh viéa!

(a) (b)

Hinh 3730: (a) mét tinh trang tic nghén tiém an; (b) mot tinh trang tic nghén thuc su.

vihdusiBita an t6i cuia cac triét gia. Co 5 nha triét gia cing ngdi 4n t6i. Mdi nha triét gia can dung 2
cai dila dé c6 thé an. Nhung trén ban chi ¢ tong cong 5 céi diia, néu ca 5 ngudi déu cam cai diia
bén trai cung lic, thi s& khong c6 ai co duoc ci diia bén phai dé co thé bat dau an . Tinh trang nay
goi 14 tinh trang tic nghén.

Tai nguyén c6 thé 13 tai nguyén vat Iy (may in, bd nhd, cpu, dia, ...) hodc tai nguyén logic (file,
semaphore, monitor,...). Tai nguyén lai phan thanh hai loai: loai tai nguyén c6 thé lay lai tir mot
tién trinh dang chiém giit ma khong anh huong dén tién trinh dang chiém giir va loai tai nguyén
khong thé thu hoi lai tir tién trinh dang chiém gitr.
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3.5.2 Piéu kién xuit hién tic nghén

Heé thdng s& xuét hién tic nghén khi va chi khi c6 du 4 diéu kién sau:

+ Piéu kién 1: C6 sir dung tai nguyén khong thé chia sé

M®i thoi diém, mot tai nguyén khong thé chia sé duoc hé théng cép phat chi cho mot tién trinh ,
khi tién trinh sir dung xong tai nguyén nay, hé thong méi thu hdi va cap phat tai nguyén cho tién
trinh khéc.

+ Piéu kién 2: Sy chiém giit va yéu cau thém tai nguyén khong thé chia sé

C6 tién trinh chiém giir cac tai nguyén trong khi lai chd duoc cip phét thém tai nguyén bi chiém
giit boi tién trinh khac.

+ Picu Kkién 3: Khong thu hoi tai nguyén tir tién trinh dang gitr chiing

Tai nguyén khong thé duoc thu hdi tir tién trinh dang chiém giir chiing trudc khi tiémtrinh nay s
dung chung xong.

+ Piéu kién 4: Ton tai mot chu trinh trong d6 thi cAp phat tai nguyén

C6 it nhat hai tién trinh chd doi 13n nhau: tién trinh nay chd dugesedp phat tai nguyén dang bi tién
trinh khac chiém giit va nguoc lai.

3.5.3 Do thi cip phat tai nguyén:

hinh tron 1a tién trinh, hinh vuong 1a tai nguyén. DSilv6i tién trinh, mii tén di ra 1a chiém giir tai
nguyén, mili tén vao 14 yéu cau tai nguyén. Vi du tién trinh A dang giit tai nguyén R, tién trinh B
yéu cau tai nguyén S. Tién trinh C giit U, yéu'cau T, tién trinh D giit T, yéu cau U. Tap hop tién
trinh {C,D} goi la & tinh trang tic nghén.

® O,
7] ® ©

(a) (b) (e)
Hinh 3.31: mé hinh d6ithi cap phét tai nguyén

A =) o
Request R Request S Request T
Request S Request T Request R
Release R Release S Release T
Release S Release T Release R
(a) (b) (c)
1. Arequests R
tEr i oYo¥o ®O ®OOO®
S ChaT ® ®» & O,
4. Arequests S
5. Brequests T
6. C requests R - - -
deadiock [R]

() (e) f) (9)

@ ® ©

et

(h)

Hinh 3.32: mét vi du vé tic nghén
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3.5.3 Cac phwong phap xir Iy tic nghén va ngin chin tic nghén

* Cdc phwong phdp xir Iy tic nghén

+ Str dung mot thudt toan cap phat tai nguyén nao dé ma bao dam khong bao gio xay ra tic nghén.
+ Hodc cho phép xdy ra tic ngh&n va tim cach sita chira tic nghén.

+ Hodc bo qua viée xtr 1y tic nghén, xem nhu hé théng khong bao gid xay ra tic nghén. Thudng
ap dung phuong phép nay khi hé thong rat it khi bi tac ngh&n va chi phi kiém tra tdc nghén cao
(UNIX va WINDOWS sur dung phuong phap nay)

* Ngdn chdn tic nghén

Dé khong xay ra tic nghén, can bao dam tdi thiéu mot trong 4 diéu kién di néu ¢ trén'khongixay
ra:

+ Piéu kién 1 gan nhu khong thé tranh dugc diéu kién nay vi ban chat tai nguyén gan nhu ¢d dinh.
+ Pé diéu kién 2 khong xay ra, thi c6 thé 4p dung mot trong hai nguyén tic sau

- Tién trinh phai yéu cdu tat ca cac tai nguyén can thiét truéc khiseho batdausir 1y. Phuong phap
nay gip khé khin 1a hé diéu hanh kho c6 thé biét trude caeltai nguyén tién trinh can sir dung vi
nhu cau tai nguyén con phu thudc vao qua trinh tién trinh thueyhién. Ngoai ra néu cho tién trinh
chiém giir sdn cac tai nguyén chua can str dung ngay thi viée®tr dung tai nguyén s& kém hiéu qua.
- Khi tién trinh yéu cau mot tai nguyén méi va bi tir chéi, no phai giai phong céc tai nguyén dang
chiém giit , sau @6 lai duoc cap phat trd lai cufig lan vé6i taiiguyén maéi. Phuong phéap nay sé gip
kho khan trong viéc bao v¢ tinh toan ven dir licuicua hé théng.

+ Pé diéu kién 3 khong xay ra, hé diéu hanh can cheyphép hé thong duogc thu hoi tai nguyén tir cac
tién trinh bi khoa va cp phat tré lai cho tién'tsinh khi né thoat khoi tinh trang bi khéa. Tuy nhién
v6i mot b loai tai nguyén, viéc thu ho1isd rat kho khan vi vi pham su toan ven dir li€u.

+ Pé diéu kién 4 khong xayda, cd thé cip phat tai nguyén theo mot sy phan cap nhu sau :

Goi R = {R1, R2,....Rm} la‘tdp’cac loai tai nguyén. Céc loai tai nguyén dugc danh sb tht tu . Vi
du : F(dia) =2, F(mdy in) = 12,25

Khi tién trinh dang chiém gitrtai nguyén Ri thi chi c6 thé yéu cau cac tai nguyén Rj néu F(Rj) >
F(Ri).

Ta c6 thé trank tic nghén khi cdp phat tai nguyén bang cach sir dung giai thuat cip phat tai
nguyén nhwsau:

3.5.4'Giai thuit cap phat tai nguyén (giai thuit banker)

3.5.4.1"Giai thuat xac dinh trang thai an toan
Néu hé thong c6 thé thoa méin cac nhu cau tai nguyén t6i da ciia mdi tién trinh theo mot thir ty cip
phat nao d6 ma khong bi tic nghén thi goi 1a hé thdng ¢ trang thai 13 an toan. Hé thong & trang
thai khong an toan c6 thé dan dén tinh trang tic nghén. Ta co giai thuat xac dinh trang thai an toan
nhu sau:

int NumResources;//sb tai nguyén, mot tai nguyén co thé c6 nhiéu thé hién (instance)

int NumProcs;//s tién trinh trong hé thong

int Available[NumResources]; // Available[r]= s6 luong cac thé hién con ty do cua tai nguyén r

int Max[NumProcs, NumResources]; //Max[p,r]= nhu cau téi da ciia tién trinh p vé tai nguyén r
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int Allocation[NumProcs, NumResources];// Allocation[p,r] = s tai nguyén r da cap phat cho tién
trinh p

int Need[NumProcs, NumResources]; // Need[p,r] = Max[p,r] - Allocation[p,r]= s6 tai nguyén r
ma tién trinh p con can sir dung

int Finish[NumProcs] = false; //Finish[p]=true 1a tién trinh p da thyc thi xong;

B1.Tim tién trinh i thoa cac diéu kién sau:

- Tién trinh i chua thyc thi xong:
Finish[i] = false

- Moi nhu ciu vé tai nguyén cua tién trinh i déu c6 thé dap tGng;
Need[i,j] <= Available[j], v&i moi tai nguyén j

Néu khong c6 tién trinh 1 nhu thé thi dén bude 3, néu c6 xuong budce 2

B2. Cép phat moi tai nguyén ma tién trinh i can
- Cép phat du tai nguyén cho tién trinh i.
Allocation[i,j]= Allocation[i,j]+Need[i,j]; V j
need[i,j]=0; Vj
Available[j]= Available[j] - Need[1,j];
- Panh dau tién trinh i thuc hién xong
Finish[i] = true;
- Thu hoi lai tat ca tai nguyén di eéipeho tién trinh i, cap nhat lai sb tai nguyén j kha dung
Available[j]= Available[j] + Alloeation[i,j];
- Quay lai buoc 1

B3. Néu Finish[i] = true.vdi moi 1, thi hé thong & trang thai an toan, nguoc lai 1a khong an toan.

3.5.4.2 Giai thuat Banker
Khi co tiénrinh yéir cau cac tai nguyén, hé didu hanh thir cap phat, sau d6 xac dinh hé thong ¢
anftoan khongy(diing giai thuat xac dinh trang thai an toan). Néu hé thong an toan thi cap phat thuc
sreace'tai nguyén ma tién trinh yéu cau, nguoc lai tién trinh phai doi.
Gia sitién trinh Pi yéu cau kr thé hién cua tai nguyén r. Giai thuat cip phat dugc thuc hién nhu
sau:
B1. Néu kr <= Need[i,r] voi moi r, &én bude 2, nguoc lai, xay ra tinh huéng 161
B2. Néu kr <= Available[r] v&i moi r, &én budc 3 , nguoc lai Pi phai chd
B3. Gia sir hé thong da cip phat cho Pi cic tai nguyén ma né yéu cdu va cap nhat tinh trang hé
thdng nhu sau:

Available[r]=Available[r]-kr; v&i moi r

Allocation[i,r] =Allocation[i,r]+ kr; voi moi r

Need[i,r] = Need[i,r] - kr; vé1 moi r
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B4: Kiém tra trang thai an toan cta hé thng.

Dung giai thuat “xac dinh trang thai an toan” dé xac dinh trang thai ctia hé théng sau khi da tha
cép tai nguyén cho Pi. Néu trang thai 1a an toan thi cac tai nguyén s& dugc cip phat that su cho

Pi. Nguoc lai, Pi phai cho.

Vi du gia su tinh trang hi¢n hanh ctia h¢ thong dugc mo ta nhu trong bang dudi day. Cot Max 1a
nhu cau t6i da vé mdi tai nguyén ctia mdi tién trinh, Allocation 1a s6 lwong ctia mdi loai tai
nguyén da cap cho modi tién trinh, Available 13 s6 lugng ctia mdi loai tai nguyén con cé thésir

Néu tién trinh P2 yéu cau 4 R1, 1 R3. hdy cho biét yéu cau nay c6 thé dap tng ma khongxay ra

dung.
deadlock hay khong?
Max Allocation Available
R1 | R2 | R3 | Rl | R2 | R3 | Rl | R2 | R3
P1 |3 2 2 1 0 0 4 1 2
P2 | 6 1 3 2 1 1
P3 |3 1 4 2 1 1
P4 | 4 2 2 0 0 2

Ap dung Giai thuat banker

+ BO0: Tinh Need 1a nhu cau eéf lai vé mdi tai nguyén j ctia mdi tién trinh i:

Need[i,j]=Max]i,j]-Allecation[i,j]

Need Allocation Available
Rl 'R2|R3PR1 | R2 | R3 | Rl | R2 | R3
P12 2 2 1 0 0 4 1 2
P2\l 4 0 2 2 1 1
P3 |1 0 3 2 1 1
P4 | 4 2 0 0 0 2

+ B1+B2: yéu cau tai nguyén cua P2 thoa dk & B1, B2.




+ B3: Thir cap phat cho P2, cap nhat tinh trang hé théng

Need Allocation Available
RI | R2 |R3 |R1 | R2 [R3 | Rl | R2 | R3
Pl |2 2 2 1 0 0 0 1 1
P2 |0 0 1 6 1 2
P3 |1 0 3 2 1 1
P4 | 4 2 0 0 0 2

+ B4: Kiém tra trang thai an toan ctia hé thong (ding giai thua

luot chon tién trinh dé thir cAp phat:
- Chon P2, thir cép phat, g/s P2 thyc thi xong thu hoi:
Available[j]= Available[j] + Allocation[i,j];

Need Allocation ilable
4 o
RI |R2 |R3 |RI |R2 3\ RI F R3
4
P1 2 2 2 1 6 I 2 3
P =
P2 |0 0 0 ( 0
P3 1 0 3\k 1 1
‘ <
P4 | 4 ? 0 0 2
1 &
S A4
Q(ﬁ:ed Allocation Available
—
’RI R2 R3 R1 R2 R3 Rl |R2 | R3
P1 | O 0 0 0 0 0 7 2 3
P2 |0 0 0 0 0 0
P3 1 0 3 2 1 1

*

hai an toan”). Lan
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P4 | 4 ‘ 2 0 0 0 2 ‘ ‘
+ Chon P3:
Need Allocation Available

R1 R2 | R3 R1 R2 R3 R1 ‘ R2 | R3

Pl | O 0 0 0 0 0 9 3 4

P2 |0 0 0 0 0 0

P3 |0 0 0 0 0 0

P4 | 4 2 0 0 0 2

+ Chon P4:

Need Allocation Available

R1 | R2 | R3 | Rl | R2 | R3 | Rl | R2¢|.R3

P1 |0 0 0 0 0 0 9 3 6

P2 |0 0 0 0 0 0

P3 |0 0 0 0 0 0

P4 |0 0 0 0 0 0

Moi tién tiinh da dwec cap phat tai nguyén v6i yéu cau cao nhat, nén trang thai ctia hé théng 13 an
toan, do'@o cofthé cép phat cac tai nguyén theo yéu cau cua P2.

3.5.5 (Giai thuat phat hién tic nghén

Néu khi tién trinh yéu cau tai nguyén ma hé thong ctr cap phat thi tinh trang tic nghén c6 thé xay
ra, khi d6 hé théng can cung cip giai thuat phat hién tic nghén va giai thuat phyc hdi tinh trang
tre khi tic nghén. Ta co hai loai tai nguyén, mdi loai s& c6 giai thuat phat hién tic nghén tuong
ung.

a/ Téi nguyén chi cé mét thé hién

Dung db thi doi tai nguyén (wait-for graph), dd thi ndy dwoc xay dung tir d6 thi cip phat tai
nguyén (resource allocation graph) bang cach bo nhitng dinh biéu dién loai tai nguyén, khi d6 mot
canh tir PI t6i PJ nghia 1a PJ dang doi PI giai phong mot tai nguyén ma PJ can. Hé thdng bi tic
nghén néu va chi néu dd thi doi tai nguyén cé chu trinh, do d6 dé phat hién tic nghén ta chi can
dung mot giai thuat phat hién chu trinh (xem 1y thuyét do thi).
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Vi du: Cac tién trinh dang chiém giit va ddng thdi yéu cau cac tai nguyén nhu cho trong bang dudi
day. Hoi hé théng c6 bi tic nghén khong?

Tién trinh | Chiém git | Yéu cau
Pl Rl R2
P2 R3, R4 R1
P3 R5 R4
P4 R2 R5
P5 R3

HD: X4y dyung d6 thi doi tai nguyén:

DauOnd®

do thi dgi tai nguyén
@b thi cdp phat tai nguyén do thi thix cap phat tai,nguyén
theod yéu cau

Do db thi ¢6 chu trinh nén hé théng bi téc nghén.

b/ Tai nguyén cé nhiéu thé hign

Do thi doi tai nguyénmkhong th&p dung cho truong hop nay. Ta co thé ap dung giai thuat sau dé
phat hién tac nghén (khd giong'giai thuat cap phat tai nguyén) :

Bude 1: Chén Pildau tién sao cho ¢ yéu cau tai nguyén c6 thé dugc dap tng, néu khong co thi
h¢ thong'bi tacsighénynguoc lai xuong Budc 2

Bud6e2: Thir cip phat tai nguyén cho Pi va kiém tra trang thai hé théng, néu hé thong an toan thi
t61 Bude 3, nguoc lai thi quay lén Budce 1 tim Pi ké tiép.

Bué¢ 3: Cap phat tai nguyén cho Pi. Néu tat ca Pi duoc dap tmg thi hé théng khong bi tic nghén,
nguoc lai quay lai Budc 1.

Giai thuat phat hién tic nghén c6 thé duoc goi mdi khi mot yéu cau cip phat tai nguyén khong
dugc dap tng ngay, khi d6 c6 thé xac dinh dugc tap hop cac tién trinh bi tic nghén va ciing xac
dinh duoc tién trinh gay ra tic nghén nhung s& tén nhiéu thoi gian khi goi giai thuat qua nhiéu lan
nhu vay. Cach khac 1a goi giai thuat theo mdt chu ky dinh trude, vi du 1 gio goi mot 1an hodc goi
khi hiéu suét st dung CPU duéi 40%
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3.5.6 Hiéu chinh tiic nghén
Khi d phat hién dugc tic nghén, co hai lya chon chinh dé hiéu chinh tic nghén :

a/ Hiy tién trinh trong tinh trang tic nghén:

Huy tit ca cac tién trinh trong tinh trang tic ngh&n hay huy timg tién trinh lién quan cho dén khi
khong con chu trinh gay tic nghén (tién trinh bi huy s& bi thu hdi tit ca tai nguyén di duoc cip
phat). Bé chon duoc tién trinh thich hop bi huy, phai dwa vao cac yéu td nhu d6 uu tién, thdi gian
da xur 1y, s6 lwong tai nguyén dang chiém giit , sé luong tai nguyén con yéu cau thém...

b/ Thu hdi tai nguyén:

C6 thé hiéu chinh tic nghén bang cach thu hi mot s6 tai nguyén tir cac tién trinh va eap phét cac
tai nguyén nay cho nhirng tién trinh khac cho dén khi loai bé dwoc chu trinh tietnghén. Khi thu
hdi tai nguyén can giai quyét 3 van dé sau:

+ Chon lya mot nan nhan: tién trinh nao s& bi thu hoi tai nguyén?_.va thu hdi nhiing tai nguyén
nao?

+ Tro lai trang thai trudc tic nghén (rollback): khi thu hoi taidguyénictiia mot tién trinh, can phai
phuc hoi trang thai cta tién trinh tré lai trang thai gin nhat truée d6 ma ¢hwa bi tic nghén.

+ Tinh trang « d6i tai nguyén »: lam sao bao dam rang khong c6'mdt tién trinh ndo ludn ludn bi
thu hoi tai nguyén?

TOM TAT

+ Tién trinh 1 mot chuong trinh dangyxirly, mdi tién trinh c6 mot khong gian dia chi, mot con tro
1énh, mot tap cac thanh ghi va stack'riéng. Cac tién trinh chi c6 thé lién lac voi nhau thong qua cac
co ché do hé diéu hanh cung cip’

+ Muc dich cho nhiéu tién #finh hoat dong'dong thoi 1a dé ting hiéu suit st dung CPU, ting mirc
do da nhi¢m, tang tbe do xtr ly.

+ MOt tién trinh c6 thé tao nhidwtiéu trinh, mdi tiéu trinh thyc hién mot chie nang nao do va thuc
thi dong thoi ciing bang,cachgchia sé CPU. Céc tiéu trinh trong cung mot tién trinh dung chung
khong gian dia chi tiéntrinh nhung c6 con tro 1énh, tip cac thanh ghi va stack riéng. Céc tiéu trinh
lién lac véi nhau théng qua cac bién toan cuc cua tién trinh.

+ Céc trang thai cua tién trinh : New, Ready, Running, Blocked, End

+(Tap Iénh ctla«CPU duogc phan thanh tap Iénh dac quyén (cac 1énh néu str dung khong chinh xac,
coithé@nh huong xau dén hé thong) va tap 1énh khong dic quyén (khong anh huong téi hé thdng).
Phan ¢img chi cho phép cac 1énh dic quyén duogc thuc hién trong ché d6 dic quyén. Hé diéu hanh
hoat dong trong ché d6 dac quyén, cac tién trinh ciia ngudi ding s& hoat dong trong ché d6 khong
dic quyén

+ Hé diéu hanh quan 1y céc tién trinh thong qua bang tién trinh, mdi muyc trong bang goi 1a khoi
quan ly tién trinh luu thong tin vé mot tién trinh gém ¢6: dinh danh cua tién trinh , trang thai tién
trinh, ngit canh cua tién trinh, thong tin giao tiép, thong tin thong ké.

+ Cac thao tac trén tién trinh: tao tién trinh, két thic tién trinh, tam dimg tién trinh, tai kich hoat
tién trinh, thay d6i 6 wu tién tién trinh.

+ MOi tai nguyén duoc quan 1y bang mot cau trac goi 1a khdi quan 1y tai nguyén chua cac thong
tin sau : dinh danh tai nguyén, trang thai tai nguyén, hang doi trén mot tai nguyén, bd cip phat.
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+ Mot sd dic tinh cia tién trinh: tinh huéng nhap/xuat, tinh hudng xir 1y, tién trinh twong tic hay
xtt Iy theo 16, d6 wu tién cua tién trinh, thoi gian da sir dung CPU cua tién trinh, thoi gian con lai
tién trinh can dé hoan tat.

+ Tién trinh duoc diéu phdi théng qua bd didu phdi va bd phan phdi. Bo didu phdi st dung mot
giai thuat thich hop dé lua chon tién trinh duoc xtr ly tiép theo. BO phan ph(‘Si chiu trach nhi€m cép
nhat nglt canh cua tién trinh bi tam ngung va trao CPU cho tién trinh dugc chon bai bo didu phéi
@ tién trinh thyc thi.

+ Muyc tiéu ctia bo diéu phdi: sy cong bang, tinh hiéu qua, thoi gian dap tng hop 1y, thoi giamluu
lai trong hé théng, thong lwong tdi da. Cac nguyén ly diéu phéi: diéu phdi doc quyénfidiéu. phéi
khong doc quyén.

+ Thoi diém thyc hién didu phdi: tién trinh chuyén tir trang thai running sangattang thai blocked,
hodc tién trinh chuyén tir trang thai running sang trang thai ready, hodc tién trinh chuyén tir trang
thai blocked sang trang thai ready, hodc tién trinh két thuc, hodc tién trinhicd d6 wu tién cao hon
xuét hién.

+ Pé thyc hién didu phéi, hé diéu hanh sir dung ba loai danh sachgla: danh sach tac vu , danh sach
san sang, danh sach cho dogi. Céc thuat toan diéu phéi: FIFORound Robin, do uu tién, SJF, nhiéu
mirc d6 uvu tién,diéu phéi x6 sb.

+ Co ché lién lac gifra cac tién trinh: lién lac bﬁng tin hiéu,dién la¢ bfing duong 6ng, lién lac qua
vung nh¢ chia sé, 1ién lac bang thong diép, lién lac qua sécket.

+ Pong b cac tién trinh, mién ging. Cac giai'phap dong b@: semaphore, monitor, trao doi thong
diép.

+ Tinh trang tic nghén, diéu kién xuat hién tic nghén, cac phuong phap xir Iy tic nghén. Giai
thuat cip phat tai nguyén.

CAU HOI VA BAI TAP

1. Xét giai phap phanymém do Dekker dé nghi dé t chirc truy xuat doc quyén cho hai tién trinh.
Hai tién trinh POyRP1 chiasé cac bién sau :

int turn; / dén phién i hay j (i,j=0..1)

int flag{2]; //&ho1 dong 1a FALSE

//cait trlic tién, trinh Pi

While{TRUE)
{
flag[i] = TRUE;
while (flag[j])
if (turn ==j)
{
ﬂag[i]z FALSE;
while (turn == 1) ;
flag[i]= TRUE;
}
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critical_section();
turn= j; flag[i]= FALSE;
non_critical section();

}

Giai phap nay c6 thdéa man 4 yéu cau cua bai toan mién gang khong ?

2. Xét giai phap dong bo ho sau:
while (TRUE)
{
intj=1-i;
flag[i]= TRUE; turn = i;
while (turn == j && flag[j]==TRUE);
critical-section ();
flag[i] = FALSE;
Nongcritical-section ();

}

Day c6 phai 1a mot giai phap bao dam dugc doc quyén trdy xuatkhong ?

3. Gia st mot may tinh khong c¢6 1énh TSIS, nhumg c6 1énh swap hoan doi ndi dung ciia hai tir nhG
bang mot thao tac doc quyén :
void swap(int &a, int &b)
{
int temp=a;
a=Db; b= temp;
}
St dung 1énh nay cé"thé-to,chirc truy xuat doc quyén khong ? Néu co xay dung cau triic chuong
trinh twong tng.

4 AProng)giai phdp peterson bo bién turn ¢ dwgc khong?
5.Phatitrién giai phap Peterson cho nhiéu tién trinh

6. Chimng t6 rang néu cac 1énh Down va Up trén semaphore khong thuc hién mot cach khong thé
phan chia, thi khong thé dung semaphore dé giai quyét bai toan mién gang.

7. Xét hai tién trinh xir Iy doan chuong trinh sau:

process P1 { Al ; A2}
process P2 { B1 ; B2 }
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Pong bo hoa hoat ddng cua hai tién trinh ndy sao cho ca Al va Bl déu hoan tit trude khi A2 hay
B2 bit déu .

8. Tong quat hoa bai 6: cho céc tién trinh xtr Iy doan chwong trinh sau:

process P1 { for (i=1;1<=100;1++) Ai ;}

process P2 { for (j=1;j <=100;j ++) Bj;}

DPong bd hoa hoat dong cua hai tién trinh nay sao cho ca véi k bat ky ( 2 <=k <= 100), Ak%hi c6
the bat dau khi B(k-1) da ket thac, va Bk chi co thé bat dau khi A(k-1) da két thuc.

9. Sir dung semaphore dé viét lai chuong trinh sau theo mé hinh xir Iy dong hanh:
w=x1*x2 (1) v=x3*x4 (2) y=v*x5 3) z=v *x6 (4)
y=w*y %) z=w*z (6) ans=y+z 7

(x1,x2,x3,x4,x5,x6 1a cac héng sé)
10. Viét lai bai 9 dung monitor

11. Xét hai tién trinh sau:

process A

{ while (1) na=na +1;}

process B

{ while (1) nb =nb +1;}

a) Pong bo hod xur Iy cua hai tién trinh#én, sao cho tai bat ky thoi diém nao cling ¢6 nb < na <=
nb +10

b) Néu giam diéu kién chi 1a'ha’<= nb +10, giai phap cuia ban s& dugc stra chita nhu thé nao ?

¢) Giai phép ciia bani'ed con danginéu cé nhiéu tién trinh loai A va B ciing thuc hién?
12. Bai toad Ngudiisan xuat — Nguoi tiéu thu (Producer-Consumer)
Hai tiéd trinh cung chia s¢ mdt bo dém co kich thudc gidi han. Mot tién trinh tao dit liéu, dat dix

liduVao, b dém(nguoi san xuit) va mot tién trinh ldy dir lidu tir b dém dé xir 1y (nguoi tidu
thu).

QW@

Hai tién trinh can thoa cac diéu kién sau :

- PK1: Tién trinh san xuét khong dugc ghi dir liéu vao bd dém da déy.
- DK2: Tién trinh tiéu thu khong dugc doc dir liéu tir by dém dang tréng.

- PK3: Hai tién trinh cung loai hodc khac loai déu khong duoc truy xuit bo dém cing lic.

93



13. Bai toan Readers-Writers

Khi cho phép nhiéu tién trinh truy xuét co s¢ dit liéu ding chung cac hé quan tri CSDL can dam
béo cac diéu kién sau :

- Pk1: khi co reader thi khong c6 writer nhung c6 thé ¢ cac reader khac tx dl

- bk2: Khi c6 writer thi khong cé writer hodc reader nao khac tx dl.

(Cac diéu kién nay can c6 dé dam bao tinh nhat quan cta dir li¢u.)

14. Bai toadn Tao phan tt H20
Pong bo hoat dong cuia mot phong thi nghiém str dung nhiéu tién trinh dong hanh sau détao cac
phan tir H20:
MakeH()
{
while (true)

Make-Hydro(); // tao 1 nguyén to H

}
MakeO()
{
while (true)
Make-Oxy(); //tao 1 nguyén'tu O
h

/* Tién trinh MakeWater hoat dong déng hanh, véi cac tién trinh MakeH, MakeO, chd ¢6 du 2 H
va 1 O dé tao H20 */
MakeWater()
{
while (True)
Make-Watex(); //Tao 1"phan tor H20

154X et mot gidiphap semaphore dling cho bai toan Dining philosophers :

#defineN 5
#define LEFT (i-1)%N
#define RIGHT (it1)%N

#define THINKING 0

#define HUNGRY 1

#define EATING 2

int state[N];

semaphore mutex = 1;

semaphore s[N];//gan tri ban dau =0

//tién trinh mo phong triét gia thir i
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void philosopher( int i) // i 14 triét gia thiri : 0..N-1

{
while (TRUE)
{
think(); // Suy nghi
take_forks(i); / yéu cau dén khi c6 dii 2 nia
eat(); / yum-yum, spaghetti
put_forks(i); // dat ca 2 nia 1én ban lai
H
H

//kiém tra diéu kién duogc dn

void test (int 1) // i 1 triét gia thiri: 0..N-1

{
if(state[i[==HUNGRY && state[LEFT]!=EATING && state[RIGHT]!= EATING)
{
state[i] = EATING;
up(s[i]);
H
h

/lyéu cau lay 2 nia
void take forks (int 1) /i 1a triét giathori: 0.N-1

{
while (TRUE)
{
down(mutex); // vao mién gang
state[if="HUNGRY // ghi nhan triét gia i da doi
test(D)3// cb gang lay 2 nia
up(utex); // ra khoi mién ging
down(s[i]); // cho néu khéng co du 2 nia
}
H

//dat 2 nia xudng
void put_forks ( int i) /1 1a triét gia thir i : 0..N-1
{
while (TRUE)
{
down(mutex); // vao mién ging

state[i] = THINKING; // ghi nhan triét gia i 4n xong

95



test(LEFT); // kiém tra ngudi bén trai di c6 thé an?
test(RIGHT); // kiém tra nguoi bén phai da c6 thé an?

up(mutex); // ra khoi mién ging

a) Tai sao phai dat state[i] = HUNGRY trong take forks ?
b) Gia su trong put_forks, Iénh gén state[i] = THINKING dugc thyc hi¢n sau hai 1énh test(LEF T);
test(RIGHT). Diéu nay anh huong thé nao dén giai phap cho 3 triét gia? Cho 100 triét gia?

16. Mot cira hiéu cit toc ¢6 mot thg, mot ghé cit toc va N ghé cho khach doi. Néu khong co
khach, tho cit toc s& ngdi vao ghé cit toc va nga thiép di. Khi mot khachthang vao tiém, anh ta
phai danh thirc nguoi tho. Néu mot khach hang vao tiém khi nguoi the dang ban cat toc cho khach
hang khac, ngudi méi vao s& ngdi chd néu co ghé doi trong, hodcsdi khéi tiém néu da co6 N nguoi
doi (hét ghé). Xay dung mot giai phap véi semaphore dé thuethién dong bo hoa hoat dong cua tho
va khach hang trong cira hiéu cét toc nay.

17. Bai toan Cy cau cii

Nguoi ta chi ¢6 cho phép tdi da 3 xe luu thong dong thoi qua mot cay cau rat cii. Hiy xay dung
thi tuc ArriveBridge(int direction) va ExitBridge() dé kiém soat giao thong trén cau sao cho :

- Tai mdi thoi diém, chi cho phép ti da 3'Xe luu thong trén cau.

- Tai mdi thoi diém, chi cho phép4dida 2 xe Iuu thong cung hudng trén ciu.

MGdi chiéc xe khi dén dau causggoi ArriveBridge(direction) dé kiém tra diéu kién 1én cau, va khi
da qua cau dugc sé goi ExifBridge() dé bao hi¢u két thuc. Gia sir hoat dong ciia mdi chiée xe duge
mo ta bang mot tién trinh CarQ)sau day:

Car(int directiof)w/#.direction xac dinh huéng di chuyén ciia mdi chiéc xe.*/
{

ArriveéBridge(direction); //tdi cau

OnBridge(); //1én cau

ExitBridge();// Qua ciu

I'8. Bai toan Qua song

Dé vuot qua song, cic nhan vién Microsof va cac Linux hacker cung sir dung mot bén song va
phai chia sé mot s6 thuyén dic biét. Mdi chiée thuyén nay chi cho phép chd 1 1an 4 ngudi, va phai
¢6 du 4 ngudi méi khoi hanh duge. DE bao dam an toan cho ca 2 phia, can tudn thi cac luat sau
a. Khong chap nhan 3 nhan vién Microsoft va 1 Linux hacker trén ciing mot chiéc thuyén.

b. Nguoc lai, khong chap nhan 3 Linux hacker va 1 nhan vién Microsoft trén cing mot chiéc
thuyén.
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c. TAt ca cac truong hop két hop khac déu hop phap.
d. Thuyén chi khoi hanh khi da c6 du 4 hanh khach.
Cén xay dung 2 thi tuc HackerArrives() va EmployeeArrives() dugc goi trong tng boi 1 hacker
hodc 1 nhan vién khi ho dén bo sdng de kiem tra diéu kién c6 cho phép ho xuong thuyén khong ?
Céc thu tuc nay s€ sap x€p nhitng nguoi thich hop c6 thé 1én thuyén. Nhitng nguoi da dugce 1én
thuyén khi thuyén chua day s€ phai cho dén khi nguoi thir 4 xuong thuyén maéi c¢6 theé khoi hanh
qua song. (Khong quan tdm dén so lvong thuyén hay viéc thuyén qua song roi trg lai... Xem nhu
ludn c6 thuyen dé sap xEp theo cac yéu cau hop 1€)
Gia sir hoat dong ctia mdi hacker duoc mé ta bang mot tién trinh Hacker() sau day:
Hacker()
{

RuntoRiver(); // Di dn bo song

HackerArrives (); / Kiém tra diéu kién xudng thuyén

CrossRiver(); // Khéi hanh qua song
H
va hoat dong ciia mdi nhan vién dugc mo ta bang mot tién'trinh Employee() sau day:
Employee()
{

RuntoRiver(); // Di dén bd song

EmployeeArrives (); // Kiém tra dicu kiénxudng thuyén

CrossRiver(); // Khéi hanh qua song

19. Bai toan Diéu phéi hanhikhach xe bus tai mot tram dung

MGdi xe bus ¢ 10 chd, 4 chd danh cho khach ngdi xe lan, 6 chd danh cho khach binh thuong, khi
xe day khach thi s& khéi hanhs Co thé ¢ nhidu xe va nhiéu hanh khach vao bén cung lac, nguyén
tac diéu phdi s¢ xép khach wao day mot xe, cho xe nay khai hanh rdi méi diéu phdi cho xe khac.
Gia st hoat dong diéu phdi khach cho 1 chiéc xe bus duge mo ta qua tién trinh GetPassengers();
hoat dong .6fla mdi loai hanh khach dwoc moé ti bang tién trinh WheelPassenger() va
Non'WheelPasseriger(). Hiy stra chita cac doan code, sir dung semaphore dé dong bo hod .

GetPassenger() //chuong trinh diéu phdi khach cho 1 xe
{

ArriveTerminal(); // tiép nhan mot xe vao bén
OpenDoor(); / mo clra xe

for (int i=0; i<4; i++) // tiép nhan cac khach ngdi xe lin
{

ArrangeSeat(); // dua 1 khach ngdi xe ldn vao chd

}

for (int i=0; 1<6; i++) // tiép nhén céac khach binh thuong
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ArrangeSeat(); // dua 1 khach binh thudng vao chd
H

CloseDoor(); // dong ctra xe

DepartTerminal(); // cho mét xe rdi bén

}
WheelPassenger() //chuong trinh tao khach ngdi xe lin
{
ArriveTerminal(); // dén bén
GetOnBus(); // 1én xe
h
NonWheelPassenger() // chuong trinh tao khach binh thuong
{
ArriveTerminal(); // dén bén
GetOnBus(); // 1én xe
H

20. Nha may san xuat thiét bi xe hoi, c6 2 bo phan hoat dong'song song
- B6 phén san xuat 1 khung xe

MakeChassis()

{

Produce_chassis();// tao'khung xe

}

- B phan san xuét 1.banh xe *

Make Tires()

{
//ffa0 banh xewa gan vao khung xe
Produce _tire();
Put_tire to Chassis();

i

Hay d(‘Sng bo hoat dong trong viéc san xuét xe hoi theo nguyén tic sau
- San xuét mot khung xe, trudc khi tao banh xe.

- Can c6 du 4 banh xe cho 1 khung xe dugc san xuét ra, sau d6 méi tiép tuc san xuat khung xe
khéc...

21. Thuat toan cac triét gia an toi sau dang hay sai?
semaphore s[5]; //c6 cac gia ban tri ddu bang 1
//tién trinh triét gia tht i:
{
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down(s[i]); /N4y diia
down(s[(i+1)%5]);  //lay diia ctia nguoi bén canh

eat();
up(s[i]); //bé diia
up(s[(i+1)%5]); //tra dlia cho nguoi bén canh

22. X¢ét trang thai h¢ théng:

Max Allocation Available
R1 [R2 | R3 | Rl | R2 | R3 | Rl | R2 | R3
L 4
P1 |3 2 2 1 0 0 4 1 2
P2 | 6 1 3 2 1 1
P3 |3 1 4 2 1 1
P4 | 4 2 2 0 0 2
4

Néu tién trinh P2 yéu ciu 4 cho 1 cho hay cho biét yéu cau nay c6 thé dap tmg ma bao

dam khong xay ra tinh trang deadlock khong ?

23. Xét trang thai hé thong

L 4
ion Available
B|C|D|/A|B|C|D

P40 |6 |5 |2 |0 |6 3 |2

P5|0 |6 (5|6 |0 |0 |1 |4

a) Cho biét noi dung cua bang Need.
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b) H¢ thong c6 ¢ trang thai an toan khong?

¢) Néu tién trinh P2 c6 yéu cau tai nguyén ( 0,4,2,0), yéu cau ndy c6 duoc dap tng tuc thoi
khong?
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CHUONG 4
QUAN LY BQ NHO

Chuong “QUAN LY BQ NHO" s& gidi thiéu va giai thich cac van dé sau:

4.1 Cac van dé phat sinh khi quan 1y bo nho.
4.2 Cac m6 hinh cép phat bo nhé.
4.3 Bo nhé ao

4.1 CAC VAN PE PHAT SINH KHI QUAN LY BQ NHO

+ Chuyén d6i dia chi twong ddi trong chwong trinh thanh dia chi thuc trongibd nhé chinh.
+ Quan ly bo nhd da cap phat va chua cap phat.

+ Céc k¥ thuat cap phat bd nhé sao cho:

- Ngan chin cac tién trinh xdm pham dén ving nh¢ di duoc eap phat cho tién trinh khéc.
- Cho phép nhiéu tién trinh c6 thé ding chung mot phan'bo nhé clia nhau.

- M6 rong bo nhé dé c6 thé lIuu trir duge nhiéu tién trinh déng thai.

4.1.1 Chuyén dbi dia chi twong dbi sang'tuyét ddi

Céc dia chi trong chuong trinh thyc thi (dang exe)ia dia chi twong di, va can duoc chuyén dbi
cac dia chi nay thanh cac dia chi tuyét dbi trong bo nhé chinh. Viéc chuyén doi co thé xay ra vao
mot trong nhitng thoi diém sau:

+ Thoi diém bién dich (compilé time):

Néu tai thoi diém bién dich, co'thé biét vi tri ma tién trinh s& dugc nap vao trong bd nhd, trinh
bién dich c6 thé phat sinh ngay ma véi cac dia chi tuyét doi. Tuy nhién, néu vé sau cé sy thay déi
vi tri cia chuong, trinh,"ean phai bién dich lai chuong trinh. Vi du céc chuong trinh .com chay
trén hé diéu hanh MS-DOS c6 mi tuyét ddi ngay khi bién dich.

+Thoi diém nap (load time):

Néudai thoi diém bién dich, chua thé biét vi tri ma tién trinh s& duoc nap vao trong bd nhd, trinh
bién dich chi phat sinh mé tuong d6i. Khi nap chuong trinh vao bo nhd, hé diéu hanh s& chuyén
cac dia chi trong dbi thanh dia chi tuyét d6i do da biét vi tri bat dau luu trix tién trinh. Khi ¢ sy
thay ddi vi tri luu trix, can nap lai chuong trinh dé thuc hién lai viéc chuyén ddi dia chi, khong can
bién dich lai chuong trinh.

+ Thoi diém xiv Iy (execution time):

Néu c6 nhu cau di chuyén tién trinh tir viing nhd ndy sang ving nhé khéc trong qua trinh tién trinh
xtr 1y, thi viéc chuyén di dia chi s& duoc thuc hién vao lic tién trinh thuc thi. Chirc ning chuyén
d6i dia chi do phﬁn cung cung cfip goi 1a MMU (memory management unit). Cac h¢ diéu hanh
thuong dung viée chuyén ddi theo cach nay.
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4.1.2 Khong gian dia chi 40 va khong gian dia chi vat ly

+ Dia chi do (dia chi logic): 1a dia chi do bo xt ly (CPU) tao ra.

+ Dia chi vat ly (dia chi physic): 1a dia chi thyc trong bd nhd chinh, dia chi vat Iy con goi 1a dia
chi tuy¢t doi/dia chi thye.

+ Khéng gian dia chi o ciia tién trinh: 13 tip hop tit ca cic dia chi 4o ciia mét tién trinh.

+ Khong gian dig chi vt Iy ciia tién trinh: 13 tap hop tat ca cac dia chi vat Iy twong tng vé6i cic
dia chi ao.

Khi chwong trinh nap vao bd nhé cac dia chi twong ddi trong chuong trinh dwoc CPU chuyén
thanh dia chi a0, khi thuc thi, dia chi do dugc h¢ diéu hanh két hgp voi phan ciing MMU, chuyen
thanh dia chi vat Iy .Tom lai chi ¢6 khai niém dia chi a0 néu viéc chuyén doéi dia chi\xay ra vao
thoi diém xtr ly, khi do tién trinh chi thao tac trén cac dia chi ao, dia chi vat Iy ¢hi,duge xac dinh

khi thuc hién truy xuat bo nhé vat 1y.

CPU giti cic dia chi a0 dén

MMU
CPU
package
CPU -
Pon vi quan Iy o 6 dieu
|/ | _nho - MMU | |Bénhe khién dia
|

N
\ Bus

MMU giti cic dia chi vit 1y dén
b6 nhé

Hinh 4.1: CPU géi diacht ao t6i MMU, MMU chuyén dia chi 4o thanh dia chi vat ly

4.1.3 Quan 1y bd.nhé da cAp phat va chwa cip phat

Heé diéu hanh can Twu trit thong tin vé phan bo nhé da cip phat va phan bd nhé chua cap phat. Néu
da cap phat thi'c4p cho tién trinh nao. Khi can cap phat bo nhé cho mét tién trinh thi 1am sao tim
dugesphan'bd nhgitrong thich hop nhanh chéng va khi bd nhé bi phan manh thi can don bd nhé
lai dé tan dungibo nhé va dé tién trinh thyc thi nhanh hon.

4.1:3.1 'Cac phuong phap quan ly viéc cAp phat b nhé:

a/ S dung day bit : bit thi i bang 1 1a khdi thir i da cAp phat, bang 0 14 chua cap phat.

b/ Sir dung danh sdach lién két: mdi nat cua danh sach lién két luu thong tin mot ving nhd chia
tién trinh (P) hay vung nhé trong gitra hai tién trinh (H).
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Hinh 4.2: quan 1y viéc cip phat bo nhd bang day bit hodc danh sach lién két

Trudce khi tién trinh X két thac, c6 4 truong hop co6 the xdy ra va khi tiéndrinh X két thuc, h¢ dicu
hanh can gom nhitng nat trong gan nhau.
Trude khi X két thiic Sau khi X két thic

@| A | x | B | tothinn AV 8
oAl x 7 waun | a V7 7
(c) % X B | (othinh W B
o 4 x 4 vttt Wz

Hinh 4.3: c4c truong hop co thé xay ra trude khi tién trinh X két thiic

4.1.3.2 Cac thuit toan choft mot doan tréng:
+ First-fit: chon doan tréng'dau'tién du 16n.
+ Best-fit: chon doafiitrong nho nhat nhung du 16n dé théa man nhu cau.

+ Worst-fit : chon.doan ttdng 16n nhat.

4.2 CAC MO HINH CAP PHAT BQ NHO
Céhai mo hinh dimg dé cap phat b nhé cho mot tién trinh Ia:
+ Cép phat lién tuc: tién trinh dugc nap vao mot vung nhé lién tuc.

Capiphat khong lién tyc: tién trinh dwoc nap vao mot ving nhd khong lién tuc

4:2.1 M6 hinh cip phat lién tuc

C6 hai mo6 hinh cép phat bd nhd lién tuc 1a mo6 hinh Linker-Loader hodc mé hinh Base & Limit.
4.2.1.1 M6 hinh Linker Loader:

Chuong trinh dugc nap vao mot vung nhd lién tuc du 16n dé chira toan bo chuong trinh. H¢ diéu
hanh s€ chuyén cac dia chi twong doi ve dia chi tuyét doi (dia chi vat 1y ) ngay khi nap chuong
trinh, theo cong thurc:

dia chi tuyét d6i = dia chi bat dau nap tién trinh + dia chi twong ddi.
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Vi du: xét chuong trinh P.EXE c6 1€nh Jump 0X200, . Giad st chuong trinh dugc nap tai dia chi
0X300, khi d6 dia chi twong d6i 0X200 s& duoc chuyén thanh dia chi vat Iy la
0X300+0X200=0X500

P.EXE
0X3000 0X6000
JUMP JUMP (bound)
0X2000 0X5000
0X0000 0X3000
(base)
HbH

B6 nhé vat ly
Hinh 4.4: M6t vi du vé chuyén doi dia chi twong d6i thanh dia chi vat 1y trong mé hinh linker-
loader
Chuong trinh khi nap vao bo nhé cho thyc thi thi goi 14 tién trinh, vay triréng hop nay cac dia chi
trong tién trinh 1a dia chi tuyét ddi, con dia chi trong chuong trinh la dia chi torong d6i.
Nhan xét:
+ Vi viéc chuyén dbi dia chi chi thuc hién vao liic nap néngau khi nap khong thé di chuyén tién
trinh trong b nhd
+ Do khéng c6 co ché kiém soat dia chi ma tién trifth truy cap, nén khong thé bao vé mot tién
trinh bi mot tién trinh khac truy xut bd nhd cua tién trini mot eéch trai phép.

4.2.1.2 M6 hinh Base & Limit

Gidng nhu mé hinh Linker-Loader nhiung ph?m ctng can cung cp hai thanh ghi, mot thanh ghi
nén (base register) va mot thanh.ghi gid1 hany(limit register). Khi mot tién trinh duoc cip phat
vung nhd, hé didu hanh cat vao.thanh ghiwnén dia chi bit ddu ciia ving nhd cép phat cho tién trinh,
va cit vao thanh ghi gidi haft kich thudc cta tién trinh.

Pia chi
Cac thanh
ghi khi
O<FFFFFFFF chwong trinh
Cice thanh ghi 2 dang chay
" i khi chwong
Charong trinh nguoi .\ "
ding va dir liéu trinh 1 dang [y 1ign ngwivi dimg 2 G161 hian 2
chay
- Cos62
Gidihan — Gigi han 2
Chuong trinh nguwai B [Dir liéu ngwdri dung 1
diing va dit liéu Coso2 ~
- — Giéi han 1
. Gidi han 1 chwong trinh ngwdi ding
B Cosel  —a - Cosd 1
Heé diéu hanh HE diéu hanh
i]

Hinh 4.5: mét vi du vé md hinh base&limit

Khi tién trinh thyc thi, mdi dia chi 4o (dia chi ao ciing chinh 1a dia chi twong d6i) s& dugc MMU
so sanh voi thanh ghi gidi han dé bao dam tién trinh khong truy xuit ngoai pham vi ving nhé
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duoc cép cho no. Sau d6 dia chi a0 dugc cong vdi gia tri trong thanh ghi nén dé cho ra dia chi

)"

0
—
i b

tuyét ddi trong bo nho.

s Bja chi do
wr -
1v0

Bla chi 6 46i
Hinh 4.6: co ché MMU trong mo hinh base&limit

Nhan xét:

+ Co thé di chuyén cac chuong trinh trong bo nhé vi do tién trifth duec nap:¢* dang dia chi ao, khi
tién trinh duoc di chuyén dén mot vi tri mai, hé diéu hanh'ehi can nap lai gia tri cho thanh ghi
nén, va viéc chuyén ddi dia chi dugc MMU thuc hién vaé thoi diém xir 1y.

+ C6 thé ¢o hién tuong phan manh ngoai vi (external fragmentation ): tong ving nhd tréng du dé
thoa min yéu cau, nhung cac ving nhd nay laikhong lién tue¢'nén khong du dé cip cho mot tién
trinh khac. C6 thé ap dung k¥ thuat “don boaihd “ (memory compaction ) dé két hop cac manh bo
nhd nho roi rac thanh mot vung nhé 16n lién tuc; tuy nhién k¥ thuat nay doi hoi nhiéu thoi gian Xt
ly. Vi du vé su phan manh ngoai vi cua bdnha, cac tién trinh lién tuc vao ra bo nhd, sau mot thoi
gian s& dé lai cdc ving nhé nho makhong théehtra bat ky tién trinh nao.

D D D D D
C C

> |
> |

B B
A LA |A |A

OS |OS |OS |OS |OS |OS | OS | OS

Higth 4.7:4m6t vi du vé sy phan manh ngoai vi trong mé hinh cép phat lién tuc

* Van'dé nay sinh khi Kich thuéc ciia tién trinh ting truéng trong qua trinh xir Iy ma khong
con viing nhé trong gin ké dé mé rong ving nhé cho tién trinh. Cé hai cich gidi quyét:

+ Doi ché tién trinh: di chuyén tién trinh dén mot ving nhé khac du 16n dé théa man nhu ciu
tahg truong cua tién trinh.

+ Cdp phdt dw viing nhé cho tién trinh : cap phat du phong cho tién trinh mét ving nhé 16n hon
yéu cau ban dau cua tién trinh.
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. : R B-Stack
}khung gian c6 thé mé¢  |[--—-—-—- 3"

rong |

}khﬁng gian co thé mé
B-Data rong

______ b

B Thwc s st dung

BE-Program

A-Stack
Room for growth  f-——-—- ] . ] L
t ‘ } khong gian co the md
A-Data rong
A Actually in use
A-Program
Hé diéu hanh HE diéu hanh

(a) (b)

Hinh 4.8: danh chd tréng dé tién trinh co thé phat4rién trong mé‘hinh cp phat lién tuc

+ Tién trinh ludn dugc luu trit trong bo nhé sudtqua trinhxitdy cia nd nén tinh da chuong ctia hé
diéu hanh s& bi han ché bai kich thude bd nhiéva kich thude cua céc tién trinh trong bd nhd. Cach
giai quyét 13 khi tién trinh bi khoa (doi tai nguyénpdoi mot su kién,...) hodc tién trinh sir dung hét
thoi gian CPU danh cho no, né cé thé dude chuyén tam thoi ra bd nhd phu (dia,...) va sau nay
duogc nap tro lai vao bd nhé chinh@d@tiép tuc xixly (ki thuat swapping).

Dé tranh tinh trang bo nhé(bi phan manh vi do phai cap phat mot ving nhé lién tuc cho tién trinh,
hé diéu hanh c6 thé cap phat ¢ho tién trinh nhimg ving nhé ty do bét ky, khong can lién tuc.

4.2.2 M6 hinl ¢Ap'phat khong lién tuc
C6 ba moshinh cép phat by nhé khong lién tuc 1a mé hinh phan doan, md hinh phéan trang va mo
hinh phan.doan két hop phan trang.

4.2.24 Mo hinh phan doan (Segmentation)
Mgt chwong trinh dugc ngudi lap trinh chia thanh nhiéu phan doan, mdi phan doan c6 ngit nghia
khac nhau va hé diéu hanh co thé nap cac phan doan vao bg nhé tai cac vi tri khong lién tuc.

Vi du: chuong trinh chia lam 5 phan doan (segment), mdi phan doan dugc nap vao ving nho
tréng c6 thé khong lién tuc.
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o \\\-\
// subroutine stack "
/ A 1400
phin doan 3 \ phin doan 0
2400
symbol
phan doan 0 table
limit base
Sqrt phin doan 4 0| 1000 | 1400 .
1| aoo | 8300 3200
chwong trinh 2 400 | 4300
\ chinh 3| 1100 | 3200 phan dogn 3
\ / 4| 1000 | 4700
. e Bing phin doan
“-phan dogn 1 phan dogn2 .~ 4390 hin doan 2
T e 4700
khong gian dia chi logic phin doan 4
5700
8300
phin doan 1
6700

B0 nhé vit Iy

Hinh 4.9: m6 hinh phén doan tron@ k¥ thuat cap phat bd nhé khong lién tuc

* Co ché MMU trong ky thuit phan doan:

Khi chuong trinh dugc nap vao ¢ nhg, MMU"ghi céc vi tri luu trit va kich thudc cac phan doan
vao bang phan doan con CPU lam nhiém vu chuyén ddi tat ca cac dia chi tuong déi trong chuong
trinh thanh dia chi éo.

Phan tir thir s trong bang phan doan gdm hai phan (base, limit), base 14 dia chi vét 1y bat dau phan
doan s, limit 1a chiéu'dai ciia phan doan s. Mdi dia chi 40 gdm hai phan (s,d) véi s 1a s6 hiéu phan
doan , d la dia chitweng ddi trong phéan doan s.

Dé chuyénfdia chi%o (s,d) thanh dia chi vét Iy, MMU truy xudt phan tir thtr s trong bang phan
doan, léy duge gia tri‘limit va base cuia phan doan s, sau do kiém tra diéu kién (d<limit), néu sai
thi théng bao 151 “fruy xuét dia chi khong hop 167, néu dung thi tinh dia chi vat Iy theo cong thirc:
dcvl =base + d.

Theo vi'dy trén, gia sir tién trinh truy xuét dia chi o (s,d)=(4,1500) thi MMU sé& thong bao 15i!.
Néu tién trinh truy xuét dia chi ao (4,100) thi MMU s& chuyén thanh dia chi vat 1y Ia
4700+100=4800.
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limit | base —

Bing phin doan

CPU —>|s|d

L6i dia chi Bo nhé vit Iy

Hinh 4.10: co ché MMU trongmo hinh phan‘doan

* Cai dat bang phan doan:

C6 thé sir dung cac thanh ghi dé luu trit bafig phan doan néu c6 it phan doan. Néu chwong trinh c6
nhiéu phan doan, bang phan doan phai,dwoc luu trong bd nhé chinh. Phan cimg can cung cip mot
thanh ghi nén STBR (Segment Tablé Base Register) dé Iuu dia chi bat ddu ciia bang phan doan va
mdt thanh ghi STLR luu s6 phan‘doan (Segment Table Limit Register) ma chuong trinh sir dung.
V&i mot dia chi logic (s,d),fudc tién s6 hiéu phan doan s duoc kiém tra tinh hop 1& (s<STLR). Ké
tiép, cong gia tri s voi STBR (STBR+s) dé co duoc dia chi ctia phan tir thir s trong bang phan
doan va dia chi vat Iy cudi cungila (base + d)

STIR [~ —| | d

STRR ——-"L >
A
%

L: Hiamit | base —*.’—* a

B chi wit Iy

Hinh 4.11: co ché MMU trong md hinh phan doan. sir dung thanh ghi STLR va STBR

* Bao v¢€ phan doan
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Vi mdi phan doan do ngudi lap trinh x4c dinh va ngudi lap trinh biét duoc mot phan doan chtra
nhing gi bén trong, do vay ho co thé chi dinh cac thudc tinh bao vé thich hgp cho mdi phan doan.
Khi d6 mdi phan tir ciia bang phan doan cin c6 thém mot thanh phan goi 14 thudc tinh bao vé.
MMU s& kiém tra gia tri cta thudc tinh nay dé ngan chin céac thao tac xtr 1y bat hop 1& dén phan
doan. Gia trj cta thudc tinh c6 thé 1a R (chi doc), X (thuc thi), W (ghi),...

| Limit | Base | Attribute |

Hinh 4.12: CAu triic mot phan tir trong bang phan doan c¢6 sir dung thudc tinh bao vé

* Chia sé phan doan
Mudn hai tién trinh ding chung mot phan doan nao d6, MMU chi can gan hai phan tit\trong hai
bang phan doan cia hai tién trinh cing gi4 tri.

hing glan: diz chi PE

limit | Base
42
O (AR e
4425
1 |83 carin
Beimg phudin dogn B
Khiaeg o din chiP2 22773
1t | base | “ o0y
segmwent O [25206 rxm6)
data 2 1 |pase 0T WET3
sogeent | Binyg. phian dogn P2 e ginm: w@t 1§

Hinh 4.18: hai tién ttinh P1,P2 ding chung phan doan 0 (phan doan editor)

+ Nhén xét

Trong hé thong st dung k¥ thuat phan doan , hién twong phan manh ngoai vi van xay ra khi cac
khdimh¢ tréng déu'qua nho, khong du dé chira mot phan doan. Uu diém cta k¥ thuat phan doan 1a
ma chuong trinh va dit liéu dugce tach riéng thanh nhitng khong gian dia chi doc 1ap nén dé dang
baop€ mi chuong trinh va dé dang dung chung dit liéu hodc ham.

4.2.2.2 M6 hinh phan trang (Paging)

B6 nhé vat 1y duoc chia thanh cac khdi c6 kich thudc cb dinh va bang nhau goi 13 khung trang
(page frame). Khong gian dia chi 4o ciing dugc chia thanh cac khdi ¢6 cing kich thudc voi khung
trang va goi 1a trang (page). Khi mot tién trinh duoc dua vao bo nhé dé xir 1y, cac trang cua tién
trinh s& dugc cat vao nhitng khung trang con trong, nhu vy mot tién trinh kich thuéc N trang s&
can N khung trang trng.
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Khong
gian dia
chi do
GOK-64K
S56K-60K
52K-56K
48K-52K
44K-48K
40K-44K
36K 40K
32K-36K
28K-32K
24K-28K
20K-24K
16K-20K
12K-16K
8K-12K
4K-8K
0K-4K

Hinh 4.14: khong gian dia chi 4o dyoc chiia thanh nhiéu trang va luu vao cac khung trang

JL Trang do

Khong

gian dia

chi vat Iy

2BK-32K

24K-28K

20K-24K

1BK-20K

12K-16K

gKk-12K

N = R]wX]|X|X]o|X] ] XXX =

XK

Khung trang

Vi du mdi khung trang 1KB, mot tiéd trinhi3.5KB s& duoc chia 1am 4 trang. Gia s trang 0 duoc

cit & khung trang 5, trang 1 ¢ khufig trang 7,.."

Page 3 7 | Pagel | 7168
Page?2 6 6144
Page'l 5 | Page 0 | 5120
Page 0 4 4096
Khong 3 3072
gian dia 2 | Page3 | 2048
chi do 1 1024
0 | Page 2 | 0000
Khoéng gian dia chi
vat ly

Hinh 4.15: sir dung bang trang dé luu cac s6 hiéu khung trang chira trang.

* Cau truc dia chi do:

Dé d& dang phan tich dia chi 4o thanh sb hiéu trang va dia chi tuong ddi, phan ctng qui dinh kich

thudc cta trang 1a Ity thira cta 2" (9<=n<= 13). Néu kich thudc cta khong gian dia chi o 1a 2™

(CPU dung dia chi a0 m bit) va kich thudc trang 1 2" thi m-n bit cao ctia dia chi 4o s& bidu dién sb

hiéu trang, va n bit thap bidu dién dia chi trong ddi trong trang. Khi d6 mdi dia chi 40 m bit s& co
dang (p,d) voi p chiém m-n bit va p 14 s6 hiéu trang, d chiém n bit va la dia chi twong dbi trong

trang p.

dia chi 40 dang (p,d) c6 m bit

p 1a so hiu trang va chiém m-n bit cao d 14 dia chi tuong doi trong trang va chiém n bit thap
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Hinh 4.16: cdu trac dja chi 40 gdm hai phan: cac bit cao luu s6 hiéu trang, cac bit thap luu dia chi
tuong ddi trong trang.

* Co' ché MMU trong mé hinh phén trang:

Khi chuong trinh dugc nap vao by nhd, MMU ghi nhan lai s6 hiéu khung trang chira trang vao
bang trang (pages table), con CPU lam nhiém vu chuyén doi tat ca cac dia chi tuong dbi trong
chuong trinh thanh dia chi do. Phan tir thit p trong bang trang luu s6 hiéu khung tfang trong b6
nh¢ vat 1y dang chua trang p. DPé chuyén dia chi ao (p,d) thanh dia chi vat Iy, MMU truysxudt
phan tir thtr p trong bang trang, 1y dwoc gid tri £ 1a s6 hiéu khung trang chia trang,p va tir d6 tinh
duoc dia chi vat 1y = vi tri bat diu cia khung trang £ + d.

bia chi 4o Dia chi vit 1y
| Eara| Be
(0]
IcPU | [p [d fld ]
4 vat ly

Hinh 4.17: co ché MMU trong mo hinh phan trang

Theo vi du trén, gia st tién trinhdruyaxuat diatehi ao (p,d) = (3,500), MMU s& truy xuat phan tir
thir 3 trong bang trang va biét«duec trang)3 & khung trang 2 va chuyén dia chi 4o thanh dia chi vat
Iy 1a 2x 2'°+500 = 2548 @x 2'° =2048 1a dia chi bit diu cua khung trang 2).

Trong thuc té, viée chuyén déi dia chi ao (p,d) dugc MMU thyc hi¢n nhu sau: MMU truy Xuét
phan tir thir p trong bang trang, lay dugc gia tri f 1 s6 hiéu khung trang chira trang p va tinh dia
chi vat Iy bangseach chép d ¥ao n bit thip cua dia chi vat Iy va chép f vao (m-n) bit cao cua dia
chi vat ly.

Vi du: Mot hédhdng e dia chi 4o 16 bit dang (p,d) véi p co 4 bit, d co 12 bit (hé théng c6 16
tranggumoi trang 4KB) . Bit Present/absent =1 nghia 14 trang hién & trong bd nhd va =0 1a & bo
nho6 phy.

Xeétidia chi 40 8196,p = 0010.0000.0000.0100, => p = 0010, = 2,¢ , d = 0000.0000.0100, = 4, .
Do\ trang p=2 & khung trang f=110, = 6,0, nén dia chi vat 1y 1a 0110.0000.0000.0100, = 6x2'* + 4
= 24580
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* Cai dat bang trang

Hinh 4.18: co ché ¢huyén d6i dia chi cia MMU

Néu bang trang c6 kich thudc nh6 co'thé diung mot tap cac thanh ghi dé cai dit bang trang. Néu

bang trang c¢6 kich thudc 1on§ can phai digc luu trit trong bo nhd chinh, va phan ctng cung cip
mot thanh ghi PTBR (Page Table Base Register) luu dia chi bat dau cua bang trang va thanh ghi
PTLR (Page Table Limit Register) luu s6 phan tir trong bang trang.VSi mot dia chi logic (p,d),

trudce tién sd hiéu trang p dugc kiém tra tinh hop 18 (p<PTLR). K¢ tiép, cong gia tri p voi PTBR
(PTBR+s) dé cérdugc dianchi ciia phan tir thir p trong bang phan doan va MMU truy xut phan tir

thir p trongang trang, lay dwoc gia tri f1a sb hiéu khung trang chira trang p va tir d6 tinh dugc
dia chi vat Iy =%i tri bat dau coa khung trang £+ d.

Hinh 4.19: co ché MMU trong md hinh phan trang, sir dung hai thanh ghi PTLR va PTBR

odija =ui

[vrerT

r"_

lagie
Il
52 =i
E Ji:l'ii=
I®a0

bdng rang
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* B nhé két hop (Translation Lookaside Buffers: TLBs)

Trong k¥ thuat phan trang, mdi lan truy xuat dén dit liéu hay chi thi déu can hai lan truy xuét bo
nhd: mot cho truy xuit dén bang trang dé tim sé hiéu khung trang va mot cho ban than dit liéu. Co
thé giam bot vige truy xuét bd nhé hai 1an bé‘mg cach su dung thém b nhd Kkét hop (TLBs). B9
nhé két hop co téc do truy xudt rat nhanh va cho phép tim kiém song song. Mdi thanh ghi trong
bo nhé két hop gém mot tr khoa va mdt gia tri, khi dua dén bd nho két hop mét tir khoa can tim,
tir khoa nay s& duogc so sanh ciing luc véi cac tir khoa trong bo nhé két hop dé tim ra gia trj twong
ung.

Trong ky thuat phan trang, TLBs dugc sir dung dé luu trir cac sb hiéu trang dugc triiysedp.gin
hién tai nhat. Khi tién trinh truy xuat mot dia chi o, s6 hiéu trang cua dia chi s¢ duge so sanh vo1
céc s6 hiéu trang trong TLBs, néu tim thiy thi s& xac dinh dugc ngay s hiéukhung trang thong
mg, néu khong c6 thi méi can tim kiém trong bang trang.

Hinh 4.20: co ché MMU trongymé hinh phén trang c6 sir dung bo nhd két hop.

Hop 1& Trang io Cap nhit Bio v§ Khung trang
1 140 1 RW 31
1 20 0 R X 38
1 130 1 RW 29
1 129 1 RW 62
1 19 0 R X 50
1 21 0 R X 45
1 860 1 RW 14
1 861 1 RW ¥

Hinh 4.21: mét vi du vé bang trang c6 thudc tinh bao vé (protection) va thudc tinh cap nhat
(modified): 1 1a moi dwoc cap nhat, 0 1a chua cap nhat.

Vi du mét hé thong may tinh 32 bit, co kich thudc 1 khung trang 1a 4K. Hoi hé thdng quan 1y
dugec tién trinh kich thudc téi da 12 bao nhiéu?

HD: M4y tinh 32 bit => dia chi 40 (p,d) c6 32 bit => s bit cta p + s6 bit ciia d = 32, ma 1 trang
4K=2"% bytes => d ¢ 12 bit =>p ¢ 20 bit => 1 bang trang c¢6 2%° phan tir => hé théng quan Iy
dugc tién trinh c6 t6i da 22° trang => kich thude tién trinh 16n nhét 1a 2%° x 2'% byte = 2°? byte =4
GB. Nhan xét: May tinh n bit quan 1y duoc tién trinh kich thudc 16n nhat 1a 2" byte.
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* T chirc bang trang

Thong thuong hé diéu hanh cép cho mdi tién trinh mot bang trang va phai ding bang trang kich
thudce dii 16n dé quan 1y tién trinh 16n nhat nén rat ton bo nhé. C6 ba giai phap cho van dé nay 1a
sir dung phén trang da cp hodc bang trang bam hoic bang trang nghich ddo.

a/ Phén trang da cip

Ban than bang trang ciing s& dugc phan trang. Xét trudng hop phan trang nhi cap, khi d6 bang
trang cap 1 luu sb hiéu khung trang chira bang trang cp 2, cac bang trang cép 2 luu sb hiéu khung
trang tién trinh str dung. Thong thuong trong phan trang da cap mdi bang trang chiém 1 khung
trang, riéng bang trang cip 1 ¢6 thé luu trir trén dia va c6 thé co kich thudc 16n hon 1 Khungitrang.

/ : 100
5 “"‘><
h‘“‘-—-\‘_“h i5S _'_.-'"

708
[T
: OB
Biang trang ---_--H-‘-‘"‘" 920 I | —
ngoal :
go0 |
trang ]
Bing trang Bé nhé
Bing trang cip 1 Cac bang trang cap 2

Hinhy4.22: mét vi dy vé phan trang nhi cap.

Néu mot may tinh 32 bit, voikich thude trang 4K thi dia chi logic ¢6 thé biéu dién nhu sau: ding
p=20 bit luu s6 hiéu ttang, d=12'bit luu vi tri twong ddi trong trang. Néu dung bang trang nhi cip
thi p dugc chia@asthanh pl, p2 (p=pl+p2): pI=10 bit luu chi muc cua bang trang cap 1, p2=10 bit
lwu chi myg'cua bang trang cip 2 (viéc phéan chia pl, p2 13 bao nhiéu bit thi do phan cing qui
dinh). Ta c6: BTC1[p}] luu s6 hiéu khung trang chtra bang trang cap 2, BTC2[p2] luu sb hiéu
khungtrang'chira tfang cia tién trinh.

page number page offset

Pi P2 d

10 10 12

pl chi muc cua bang trang cip mot. p2 chi muc cia bang trang cap 2

Hinh 4.23: c4u trac ciia mot dia chi 4o trong phan trang nhi cip

logical address

Py [ e[ d ]

of

P2

—y

Béng trang cap 1 d 114

’ 'y

Béng trang cap 2




Hinh 4.24: co ché chuyén dbi dia chi trong bang trang nhi cép.

b/ Bdng trang bim

Khi khong gian dia chi a0 16n (> 32 bit) thuong hé diéu hanh ding bang bam dé lwutsii bang
trang. Gia st trang p, luu & khung trang r, thi thong tin nay dugc luu trir nhu sau: p'duge bdm va
luu trir trong mdt danh sach xung dot trong irng cua bang bam.

Vi du: Mot may tinh 64 bit, c6 RAM 256MB, kich thudc 1 khung trang 1a 4KB. Bangytrang thong
thuong phai ¢6 2°2 muc, néu ding bang trang bam c¢6 thé sir dung bang céisd muc bang s6 khung
trang vat Iy 1a 2'° (<<2°?) v6i ham bam 1 hasfunc(p)=p mod 2'°.

Bing trang théng
thwong véi mét entry
c6 2752 trang

B nho vit Iy 256MB
¢6 2716 4KB khung
trang

15 16 -4 [ ] {
218 -1 —— 2184 | =5  — ——

~ -~

=l . )

I I |

Pwgc chi muc Pwgce chi myc bing / \
bang trang ao ph"ll’cmg phf{p bam aRTra Khung trang
tren trang ao

Hinhy4.25: sir dung bang bam dé luu trir bang trang

Khi tim khung trang chtta trang p, hé diéu hanh ding ham bam tim ra danh sach chira trang p, sau
d6 tim tuyénstinh trén danhsach nay dé tim ra khung trang chira trang p.

Pia chi vit
Iy

| r [ d ]

Pia chi luin Iy

B0 nhé vat

L, m_ll—hml'l_f &

Bing bam
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Hinh 4.26: co ché chuyén d6i dia chi khi st dung bang trang bam

¢/ Bang trang nghich ddo

Hé diéu hanh c6 thé ding mot bang trang duy nhat dé quan 1y bd nhd cia tit ca cac tién trinh va
goi 1a bang trang nghich ddo. Mdi phan tir ctia bang trang nghich dao 1a cap (pid, p), pid 1a ma sb
cua tién trinh, pla sb hiéu trang va mdi dia chi 4o 12 mot bo ba (pid, p, d).

Khi mdt truy xuét bd nhd duge phéat sinh, mot phﬁn dia chi 4o la (pid, p) dugc dua dén che,trinh
quan 1y bd nhé dé tim phén tir twong (mg trong bang trang nghich déo, néu tim thiy tai phanytir
thit i, thi i chinh 1a s6 hiéu khung trang chtra trang p va dia chi vat Iy twong tng 12 (i,d). Trongtcac
truong hop khac, xem nhu di truy xuat mot dia chi bat hop 18.

Nhan xét: s6 phan tir trong bang trang nghich dao bang véi sd khung trangyvat 1y

CPU

Pia chi logic Iﬁ

Pia chi vat Iy

Hinh 427: co ché ehuyén ddi dia chi khi str dung bang trang nghich dao

* Bao vé trang

o Ba ] p [ 0] [T d F—>
Ve _

>
Tim kiém l :

Bing trang

Bg nhé vt Iy

Co ché®ao vaftrong hé théng phan trang duoc thuc hién vai cac bit bao vé (protection) dugc luu
trongimdi phan tizua bang trang, vi mdi truy xut dén bo nhé déu phai tham khao dén bang trang
@€ phat’sinh dia chi vat 1y, khi d6, hé thong c6 thé kiém tra cac thao tac truy xuat trén khung trang
tuong tmg c6 hop 18 v6i thudce tinh bao vé cta nd khong. Ngoai ra, ¢ thé thém mot sé bit khac

voi cacmuc dich khac nhau.

Caching
disabled Modified Present/absent

7

i

/ /

Page frame number

\ h

Referenced Protection

Hinh 4.28: c4u tric tong quat ciia mot phan tir trong bang trang
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0
1
2| page O
00000 s6 khung trang \ ,bit hop 1&/khong hop 1&
page O . < 3| page 1
o] 2 A
page 1 1 3 v 4 page 2
page 2 2[4V 5
3| 7 \4
page 3 4| 8| v 6
5| 9 A
page 4 &6l o i 7 page 3
71 0 i
10,468 page 5 : 8 page 4
12287 Bang trang
9 page 5
page n

Hinh 4.29: mot vi du vé mo hinh phan trang

* Chia xé bo nho:

Trong k¥ thuat phan trang, hé diéu hanh ciing c6 thé cho phép cac tién trinh dung chung mot sb
khung trang, bang cach ghi cing sé hiéu kiung trang vad bang trang ctia mdi tién trinh.

vi du: Hai tién trinh P1, P2 sinh ra tir chuong trinh word.exe c6 thé dung chung doan code (gdm 3
trang) nhung mdi tién trinh c6 doan'data riéng;

7
6 | code3
3 [ datal 3[00] 3 | data2 3 5
2 | code3 216 2 | code3 206 4 | data2
1 | code2 b3 1 | code2 1[3] 3 | code2
0 | codel 0 0 | codel 0 2 | codel
P1 Bang trang P2 Béng trang |
Pl P2 0 | datal
B nhé
Vit ly

Hinh 4.30: hai tién trinh P1,P2 ding chung ba trang 0,1,2

Nhén xét:

+ K§¥ thuat phan trang loai bo dugc hién twong phan manh ngoai vi vi mdi khung trang déu co thé
dtrgc cap phat cho mot tién trinh nao d6 ¢ yéu cau. Tuy nhién hién tugng phan manh noi vi van
c6 thé xay ra khi kich thudc cta tién trinh khong dang bang boi s6 ciia kich thude mot trang, khi
d6 trang cubi ciing s& khong dugc st dung hét.

+ Su phén trang khong phan anh dung cach thirc ngudi sir dung cam nhan vé b nhé. Ky thuat
phan doan thoa man dugc nhu cau thé hién ciu tric logic ciia chwong trinh nhung né dan dén tinh
hudng phai cip phat cac khdi nhé co kich thudc khac nhau cho cac phan doan. Diéu nay lam ric
r6i van d& hon rat nhiéu so vé6i viéc cAp phat cac trang c6 kich thudc ¢b dinh va bang nhau. Mot
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giai phap dung hoa 1a két hop ca hai k¥ thuat phan trang va phan doan: chiing ta tién hanh phan
trang cac phan doan.

4.2.2.3 M0 hinh phan doan két hgp phan trang (Paged segmentation)
Mot tién trinh gdm nhiéu phan doan, mdi phan doan dugc chia thanh nhiéu trang, luu trit vao cac
khung trang c6 thé khong lién tyc.

Ehang gian vt Iy
Khing glan dia chi

Hinh 4.31: mé hinh phan doan két hop phan trang

* Co' ché MMU trong méd hinh phan doankét hop phén trang

Madi dia chi logic 1a mot bo (s,d) voils 1a s6 hiéu phan doan, d 1a dia chi twong ddi trong phan
doan. Téach d thanh p va d' (s6'bit ciia d =86 bit ctia p + s6 bit ctia d”) v6i p 1a chi s6 trang, d' 1a
dia chi twong ddi trong trafig (s6,bit ctia d' do phan cimg qui dinh).

bé chuyén cac dia chi a0 2 chiéu thanh dia chi vat 1y mot chiéu, MMU dung mdt bang phan doan,
mdi phan doan can céymdt bang phan trang twong tmg. Mdi phan tir trong bang phan doan gdm
hai phan (baseglimit);.base,luu dia chi vat 1y noi bat dau ciia bang trang ctia phan doan nay, limit
lwu chiéu daf cia phan doan. Hé thong can cung cdp mot thanh ghi STBR luu vi tri bat ddu cta
bang phéin doa, khi tién trinh truy xuat mot dia chi logic (s,d)=(s,p,d’), MMU lay STBR cong v&i
s dé.truy xUAt phad tir thi s trong bang phan doan. Phan tir thir s ciia bang phan doan luu hai gia
tri (segment length, page-table base): segment length 1a kich thudc phan doan, page-table base 1a
vitoiduu trir bang trang twong umg v6i phan doan s. Néu segment length <d thi théng bao “truy
xudt dia chi khong hop 18” nguoc lai phén tich d thanh p va d’ va cong page-table base voi p dé
truy xuat phan tir thir p trong bang phan trang lay duoc gia tri f 1a s6 hiéu khung trang chua trang
p#Sau d6 cong £ véi d’ s€ cho dia chi vat ly tuong ting.

Address within
the segment

Segment number Page Offset within
number the page
18 8 10
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Hinh 4.32: c4u triic mot phan tir ciia bang trang trong mo hinh phan doan két hop phén trang.

logical address

|_ yes

segment page—table

° length base no ,53
trap 4
3]

segment table
STBR

memory

- I—-|r|;r'|—--

physical
address

page table for
segment s

Hinh 4.33: co ché chuyén d6i dia chifong mé hinhphan doan két hop phén trang

Comparison Is this
field entry
— ~ used?
Segment Virtual Page
number page frame Protection Age l
4 1 Fi Read/write 13 1
6 0 2 Read only 10 1
12 3 1 Read/write 2 1
0
1 o} Execute only 1
2 12 Execute only 9 1
R

Hinh 4.34¢hé diea’hanh MULTICS ding phéan doan két hop phan trang va bo nhé két hop

Nhanxét:

#Tatlea cac mod hinh to chirc bd nhé trén ddy déu co khuynh huéng cip phat cho tién trinh toan
bo¢4c trang yéu cau trude khi that sy xir Iy. Vi bd nhd vat Iy c6 kich thude rat gisi han, didu nay
dan dén hai diém bt tién sau :

+ Kich thuéc tién trinh bi gidi han béi kich thude cua b nho vat ly.

+ Kho nang cao muc do da chuong ciia hé thong.

4.3 BO NHO AO

B6 nhé 4o 1a k¥ thuat dung bo nhé phu luu trix tién trinh, cic phan cua tién trinh duoc chuyén
vao-ra giita bo nhé chinh va bo nhd phu dé cho phép thuc thi mot tién trinh ma khong can nap
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toan bd vao bo nho vat 1y. Véi ki thuat bd nhé 4o, h¢ diéu hanh s& tang dugc muc do da chuong
cua hé théng, ¢6 thé thuc thi duge nhitng chuong trinh kich thudc rat 16n so voi kich thude bo nhé
vat Iy va nguoi 1ap trinh khong can quan tim may tinh c6 da RAM dé thuc thi chwong trinh hay
khong. C6 hai phuong phap cai dat k¥ thuat bo nhd ao d6 1a phan trang theo yéu cau (Demand
paging) hodc phan doan theo yéu cau (Demand segmentation)

4.3.1 Phén trang theo yéu cau (Demand paging)

Mot tién trinh dugc chia thanh nhidu trang, thudng tra trén b nhé phu (thuong 1a dia cing)yva
mot trang chi dugce nap vao bd nhd chinh khi ¢ yéu cau. Vung khong gian dia dung déMuuytci
tam céc trang goi la khong gian swapping.

4.3.1.1 Ciu tricc mot phian tir trong bang trang

M3i phan tir trong bang trang s& gom hai truong: Mot truong chira bit "Kiém tra" co gia tri 1
(valid) la trang dang ¢ trong bo nh¢ chinh , 0 (invalid) 1a trang dang,duoc luu trén bd nhd phu
hodc trang khong thudc tién trinh, khoi dau tat ca bit kiém trasdrong,bang.trang déu bang 0. Mot
truong chtra s6 hiéu khung trang (néu bit kiém tra 13 valid) hodc chira dia chi cua trang trén b
nhé phu (néu bit kiém tra 13 invalid).

0|
.l ]
o A bit hop lé va =)
1 B 3
khung trang ; t —
2 o of 4 : 1 ° 1 L
3 =] 1 I & |
= 153 .\-' B8 [ o | | | 5 | IE
4 E 3 i |
5 F 4 i "\ [e] [=] [e]
5| & | a | I
= o i o F [£] [s][H]
! . 7 ! 10 !
Bi nhé Bang trang 1 I [ | ] I:I
logic ! =
12 i
13
14
156 .
Bd nhe vit Iy

Hinh 4.35: m hinh phan trang theo yéu ciu

4.3.1.2 Chuyén dia chi 40 (p,d) thanh dia chi vat ly

+ Buwéc 1: MMU truy xuét phan tir th p trong bang trang dé lay cac thong tin can thiét cho viéc
chuyén ddi dia chi.

+ Bwéc 2: Néu phan tir thir p 6 bit kiém tra bang 1 (valid), thi trang dang yéu ciu truy xuat hop
1¢, tirc 1a co san trong bo nhé, khi d6 viéc chuyén ddi dia chi o thanh dia chi vat 1y xay ra binh
thudng, dia chi vat 1y = sb hiéu khung trang * kich thudc ciia mot khung + d. Néu phan tir thi p
c6 bit kiém tra bang 0 (invalid), thi MMU s& phat sinh mot ngat dé bao cho hé diéu hanh c6 “15i
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trang”. Khi d6 hé diéu hanh sé& kiém tra trang truy xuét c6 thudc tién trinh khong, néu trang khong
thudc tién trinh thi hé diéu hanh két thic tién trinh, nguoc lai chuyén dén bude 3

+ Buwde 3: Tim vi tri trén dia chta trang mudn truy xudt va tim mot khung trang tréng trong bo
nh¢ chinh: néu c¢6 khung trang tréng thi dén budc 4, néu khong con khung trang tréng, chon mot
khung trang "nan nhan" (victim) va chuyén trang "nan nhan " ra b nhé phu , roi dén budc 4

+ Bwéc 4: Chuyén trang mudn truy xuat tir bd nhd phu vao khung trang trong da chon.

+ Buwdc §5: Cap nhat ndi dung bang trang.

+ Bwéc 6: Tai kich hoat tién trinh ngudi sir dung.

@ xfcdiab i tef [0 vang tdla ol -

s - o N A
@ e \

2.1
L chuyda ang = | 1]
@ eanea adl
——— = |
wew [
Witick bop | Bingiomg Ipoon oA
nia wab
Mang taARg cix
B mled i c!% oy anki #2o
L H akd
idny tmry p=
B ulr vily

Hinh 4.36: co ché chuyén d6i dia®hi trong md. hinh phén trang theo yéu cau

4.3.1.3 Thay thé trang

Néu khong co khung trang trérig, thitimdi khi xay ra 18i trang can phai thuc hién hai thao tac
chuyén trang : chuyén mot trang ra bd nhé phu va nap mot trang khac vao bd nhéd chinh. Co thé
giam b6t s6 1an chuyén tring bang cach sir dung thém mot bit "cap nhat" (dirty bit). Gid tri cua bit
duoc phan ctng dit 12 1 néu n6i dung trang co bi sira ddi. Khi can thay thé mét trang, néu bit cap
nhat co6 gia tri 1a 1 thitrang nay can duoc luu lai trén dia, nguoc lai, néu bit cap nhat I1a 0, nghia la
trang khong bithay,doi, thi khong can luu trit trang tro lai dia.

sO higu khung trang@htra trang | bit nhan dién trang c6 trong bo | bit nhan dién trang c6
hode dia'chi trén,dia cua trang nhd (bit valid-invalid) thay doi (bit dirty)

Hinh 4.37: ciu triic mot phan tir ciia bang trang trong ky thut phan trang theo yéu cau.

4.3.1.4 Thoi gian thwe hién mdt yéu ciu truy xuiat bd nhé

Goi x4c sudt xay ra 16i trang 12 p: 0 < p < 1.0, néu p =0 nghia 1a khong c6 13i trang , néu p = 1
nghia 1 mbi 1an truy xuit déu xay ra 18i. Memory access (ma) 1a thoi gian mot lan truy xuét bo
nhd. Effective Access Time (EAT) 1a thoi gian thuc hién mot yéu ciu truy xuét bd nhé. Page fault
overhead (pfo) 1a thoi gian xir Iy mot 18i trang. Swap page in (spi) 1a thoi gian chuyén trang tir dia
vao bd nhé. Swap page out (spo) 1a thoi gian chuyén trang ra dia (swap page out ¢ thé bang 0).
Restart overhead (ro) 14 thoi gian tai khoi dong lai viée truy xuat bo nhé.

Ta co:
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EAT = (1 - p) x ma+ p (pfo+ [spo]+ spi+ ro)

Vi du:

Gia st thoi gian mot 1an truy xudt bo nhé 1a 1 micro second va gia sir 40% trang dugc chon da
thay doi ndi dung va thoi gian hodn chuyén trang ra/vao 1a 10 mili second . Tinh ETA.
Ta co:

ma=1 micro second
spo= spin = 10 milisecond = 10000 micro second

=>EAT =(1-p) +p (pfo+10000*0.4+10000+r0) micro second

4.3.1.5 Cac thuat toan chon trang nan nhan

Muc ti€u cta céc thudt téan la chon trang «nan nhany la trang ma sau khi thay thé s& gy ra it 16i
trang nhat. Thong thuong s6 16i trang ti 16 nghich vé&i s6 khung €rang danhicho tién trinh (s6
khung trang tang thi s6 13i trang giam).

16 |

. 14 |
S0
161
trang 12

[&)]
1

N A

1 2 3 4 5 5]

50 Khung trang

Hinh 4.38: biéu ddiminh hoa s6 13i trang s& giam khi sé khung trang danh cho tién trinh ting

C6 thé danh gia thuat toan bang cach xét mot chudi cac trang ma tién trinh s& lan luot truy xuét
v6i s6 Khungtrang cap cho tién trinh da biét va tinh s 16i trang phat sinh. Vi du tién trinh truy
xuatrede dia chi theo tha tu : 0100, 0432, 0101, 0611. Néu kich thudc cia mot trang 1a 100 bytes
thi c6 thé viét lai chudi dia chi thanh chudi trang ma tién trinh truy xuét 1a 1, 4, 1, 6.

4.3.1.5.1 Thudt toan FIFO (First In First Out)
Trang ¢ trong bo nhé lau nhit s& dugc chon lam trang nan nhan (vao trudc ra trudc)

Vi du: Mot tién trinh dugc cép 3 khung trang, ban dau ca 3 khung déu tréng, tién trinh 1an lugt
truy xudt toi cac trang theo th ty sau: 7,0, 1,2, 0,3,0,4,2,3,0,3,2,1,2,0,1, 7,0, 1. Tinh s6
16i trang khi 4p dung thuat toan FIFO dé chon trang nan nhan.

701203042303212017F01

122



* % % % * % % % % % * % I

Ki hiéu * 1a c6 16i trang va c6 15 15i trang

Nhan xét:

Khong cin ghi nhan thoi diém trang dugc nap vao bd nhd, ma chi can quan 1§¥eac trang trong bo
nh¢ bang mot danh sach FIFO, khi dé néu c6 161 trang thi trang truy xuat dugc dua vaereuoi danh
sach va néu hét khung trang thi trang dau danh sach s€ dugc chon lam trang nan nhan.

Thuat toan FIFO don gian, d& cai dat, nhung néu trang dugc chon la'trang thudng xuyén duoc sir
dung, thi khi bi chuyén ra b nhé phu s€ nhanh chong gay ra loitrang.

S6 luong 16i trang c6 thé ting 1én khi sé lwong khung trang sir dung téng, hién tuong nay goi 1a
nghich 1y Belady.

Vi du: Xét tién trinh truy xuat chudi trang theo thir ty saw:d’, 2,3, 4,1,2,5,1,2,3,4, 5

+ Néu str dung 3 khung trang, s& c6 9 13i trang

1234125123435

+ Néu stizdung 4 khung trang, s& c6 10 15i trang

1 2134125123435

4.3.1.5.2 Thudt todn téi wu (Optimal Page Replacement Algorithm)

Chon trang lau dugc str dung nhat trong tuong lai. Vi du:
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701203042303212017¢01

Nhan xét:

C6 9 15i trang, FIFO 15 16i => tét hon FIFO nhiéu.

Thudt toan nay bao dam sb luong 15i trang phat sinh 1a thap nhit, no ciing khong Bisnghich 1y
Belady, tuy nhién ddy la mot thuat toan khé cai dt vi thuong khong thé bidttrudce chudi truy xudt
ctia tién trinh.

D6i vai cac hé dicu hanh cho thiét bi gia dung, thudng chi comMdtysd tién trinh cd dinh thyc thi
nén co thé cho tién trinh chay trudc mét lan, ghi nhan lai ¢hudi trang truy xuat, cac lan thuc thi
sau d6 c6 thé st dung thuat toan t61 wu dé chon trang nan‘nhan.

4.3.1.5.3 Thudt toan LRU ( Least-recently-used)

Thuat toan FIFO st dung thoi diém nap trang dé chon trang thay thé, thuat toan toi wu dung thoi
diém trang s& duoc sir dung gan nhét trong tuong lai. Vi thoi diém nay thuong khé xéac dinh trudc
nén thuat toan LRU s& dung thoi diém cuéi,cung trang duoc truy xuit (dung quéa khir gan dé dy
doan twong lai gan). Vi mdi trang, ghi nhan thoi diém cudi cing trang dugc truy cp, trang dugc
chon dé thay thé sé& 1a trang launhat chua duoc truy xuat vi voi suy nghi 14 trang ndy ¢ kha ning
it dugc st dung nhat.

Vi du:

7012030423032 12017F01

Nhan xét:
C6 12 18i trang, FIFO 15 151 =>LRU tt hon FIFO.
OPT va LRU c6 s6 15i trang khong ddi khi nghich dao chudi dia chi truy xuat.

* Cai dit thuat toan LRU: c6 thé dung hai k¥ thuit sau
+ Sik dung b dém:
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Thém vao ciu tric ctia mdi phan tir trong bang trang mot trudng ghi nhan “thdi diém truy xut
gan nhat”, va thém vao ciu triic cia CPU mot thanh ghi dém (counter). Mdi lan thuc hién truy
xuét dén mot trang, gia tri cta counter ting 1én 1 va ghi gia tri counter vao truong “thoi diém truy
xuét gan nhat” cua phan tir tvong tmg vé6i trang trong bang trang. Khi d6 trang “nan nhan” 13 trang
6 gia tri truong “thoi diém truy xut gan nhat” 13 nho nhat.

s6 hiéu khung trang chtra trang | bit valid - | bit dirty | thoi diém truy xudt gan nhét
hodc dia chi trang trén dia invalid

+ Str dung danh sdch lién két :

Dung mdt mot dslk luu trir cac s6 hiéu trang, trang & cudi danh sach 1a trang dugc truy. xuét gﬁn
nhat, va trang & ddu danh sach 1a trang 1au nhat chua duge s dung. Néu'¢é 16i trang va néu co
khung trang tréng thi thém nut chtra s hiéu trang dang truy xuat vae,cudi danh sach, néu khong
¢6 khung trong thi trang dugc chon 1am trang nan nhan s& 1 trangséndau danh géch, khi 6 hiyy nat
dau va thém nuit chira s hiéu trang dang truy xuat vao cudidanh sach,Néu khong c6 15i trang thi
chuyén nut chtra s6 hiéu trang hién hanh xuéng cudi danhfach:

4.3.1.5.4 Cic thuit toan xap xi LRU

Cé it hé théng dugc cung cép du cac phﬁn éang ho tro dé cai dat thuat toan LRU that su. Tuy
nhién, nhiéu hé théng duoc trang bi thém mot bit,tham khao (reference). Mdi phan tir trong bang
trang c6 thém bit reference dugc khaisganila 0 boi hdh va duge phan cimg gan 13 1 mdi 1an trang
tuong ng dugc truy cdp. Sau mdi‘chu ky quivdinh trude, phan cing kiém tra gia tri cta cac bit
reference dé xac dinh dwoc trang nao d&duoc truy xuat dén va trang nao khong, sau khi da kiém
tra xong, cac bit reference dirgc phan cing gan tré vé 0. Vi bit reference, ¢ thé biét dugc trang
nao da duoc truy xuat, nhung kliéng biét dugc thir ty truy xudt ctia cic trang. Thong tin khong day
du nay dan dén nhiéu thuat toamxap xi LRU khéc nhau.

s0 hiéu khung trangichtra trang hodc | bit valid-invalid | bit dirty | bit reference
dia chi trang trénddia

Hinh4.39: ciu triic mot phan tir ciia bang trang trong thuat toan xap xi LRU

a/\Thudt toan vdi cdc bit history

MOi trang sir dung thém 8 bit lich sir (history). Sau timg khoang thoi gian nhét dinh (thuong 1a
100 milliseconds), mot ngat ddng hd dugc phat sinh va quyén diéu khién duoc chuyén cho hé diéu
hanh. Hé diéu hanh s& cap nhat céac bit history ciia mdi trang bang cach dich cac bit history sang
phai 1 vi tri dé loai bo bit thip nhit va dit bit reference ctia mdi trang vao bit cao nhat trong 8 bit
history cta trang d6. 8 bit history s& luu trit tinh hinh truy xudt dén trang trong 8 chu ky cubi
cung.

Néu 8 bit history 1a 00000000 thi trang twong tng c6 kha nang khong duoc dung trong 8 chu ky
cubi, néu 8 bit history 1a 11111111 thi trang twong tmg dugc dung dén it nhit 1 1an trong mdi 8

ALY

chu ky cudi. Néu xét 8 bit history nhuw mot sé nguyén khong déu thi trang “nan nhan” 13 trang ¢
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gia tri history nho nhét. S lugng cac bit history ¢ thé thay doi tiy theo phan ctng, sb bit history
nhiéu thi viéc chon trang ‘“nan nhan” s€ chinh xac hon.

b/ Thudt todan co hoi thir hai

Tim mét trang theo nguyén tic FIFO, roi kiém tra bit reference ctia trang d6. Néu bit reference 1a
0, chon trang nay, néu bit reference 1a 1 thi gan lai 13 0 roi tim trang FIFO tiép theo (cho trang nay
mot co hoi thtr hai). Mot trang dd dugc cho co hoi thir hai s& khong bi thay thé cho téi khistat ca
nhiing trang khac dugc thay thé hodc duge cho co hoi thir hai. Néu trang thuong xuyén dugestr
dung, bit reference ciia n6 s& duy tri dwoc gia tri 1 va trang hau nhu khong bao gio bi thaysthé.
Néu tét ca cac bit reference 1a 1 thi thuat toan trd thanh FIFO. Thuét toan c6 thé cai dat bang dslk
vong.

reference pages reference pages
bits bits
SENR SR
v v
1 [] 1 []
v v
e L] [o] [
h 4 v
C ] = [
v v
[o] ] =3[ 0 ] |
C ] ~ [
v v
C] -~ [
circular queue of pagE;/ circular queue of p;;/
(a) (b)

Hinh 4.40: co ché ¢hon trang nan nhan trong thudt toan chon trang nan nhén thir hai.

Xem danh sach lién két vong cta vi du trén

7 0 1 2 0 3 0 4 2 3 0 3 2 1 2 0 1 7 0 1

70 || 7€) | D | 0oy || B0 | 2¢1) | ) || o) | Beoy | By || 20) || 2¢0) || D) | 30) || Beo) || 10 | B || 0¢0) || 10) || 7(1)
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OC1) 1 OCLY I 1€0) || 2¢1) {| OCT) || 3(1) || OC0) || 4C1) | 2(1) i 3(0) | OCL) || 3(1) || 2(0) |1 1(0) |t 2(1) 1 OCT) || 1(O) || 7(1) || OC1)

LC) [ 2C1) | O 1 3CT) 1 OCT) [l 4CT) || 2(1) || 3(1) || OC1) || 3(1) | 2(1) | 1¢0) | 2(1) { OCL) || 1C1) i 7(1) | OCL) | 1(T)

¢/ Thudt toan co hi thir hai ning cao (Not Recently Used Page Replacement Algorithm: NRU)
Xem cac bit reference va dirty bit nhu mot cdp co thur ty va tao thanh 4 16p sau :

- Lép 1 (0,0): gdom nhiing trang c6 (ref,dirty)=(0,0). Nhitng trang thudc 16p nay khong dude truy
xuat gan day va khong bi stra do6i, day la nhiing trang tot nhat dé thay thé.

- Lép 2 (0,1): trang khong truy xuat gan ddy nhung da bi stra ddi. Truong hop nay khongthat tot,
vi trang can dugc luu trir lai trude khi thay the.

- Lép 3 (1,0): trang dugc truy xudt gin day, nhung khong bi sira ddi. Trang c6 thé&mnhanh chong
duogc tiep tuc duogc st dung.

- Lép 4 (1,1): trang dugc truy xuét gan ddy, va bi sira d6i. Trang c6 thé nhanhiehong duoc tiép tuc
duoc st dung va trudce khi thay thé can phai dugc luu trir lai.

L6p 1 ¢6 d6 wu tién thap nhat, va 16p 4 c6 d wu tién cao nhét. Mot trang sé thudc vé mot trong
bon 16p trén va trang dugc chon lam trang “nan nhan” lastrang,dau tién tim thay trong 16p c6 do
uu tién thap nhat.

4.3.1.5.5 Céac thuat toan thong ké

St dung mot bién dém luu s6 1an truy xuatd@én mot trang.

+ Thuat toan LFU (least frequently used)aThay thétrang co gia tri bién dém nho nhit, nghia la
trang it dugc sir dung nhat.

+ Thuat toan MFU (most frequently used): Thay thé trang c6 gid tri bién dém 16n nhat, nghia la
trang dugc sir dung nhi¢u nhat.

4.3.2 Cip phat s6 Twong khung trang va thay thé trang

V&i mdi tién trifthgean phai cap phat mot sd khung trang tdi thiéu nao d6 dé tién trinh c6 thé hoat
dong. S6 khing trang t6i thiéu nay dugc quy dinh boi kién tric cia ciia mot chi thi. Vi du may
IBM 370 dé 1éth MOVE c6 thé thuc hién t6i thiéu phai c6 hai trang: mot trang from , mot trang
to. Khi.mot16i trang xay ra trudc khi chi thi hién hanh hoan tat, chi thi d6 can duoc tai khéi dong,
lde d6 ¢an phai'co du cac khung trang dé nap tit ca cc trang ma mot chi thi can sir dung. S6
khung trang t6i thiéu dugc qui dinh boi kién trac may tinh, trong khi s6 khung trang t6i da dugc
xéc dinh boi dung lwong bd nhd vat 1y ¢o thé st dung.

4.3.2.1 Cap phat s6 lwgng khung trang
C6 ba cach cip phat s6 luong khung trang 1a: cip phat ngang bang, cp phat theo ti 18 kich thudc,
cap phat theo ti 18 do vu tién.

a/ Cd'p phadt ngang bting:
Néu c6 m khung trang va n tién trinh, mdi tién trinh dugc cp m/n khung trang. Cép phat nay don
gian nhung khong hiéu qua.
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b/ Cip phit theo ty I¢ kich thuéc

Tuy vao kich thude cua tién trinh dé cap phat s6 khung trang. Goi s; 14 kich thudc cua tién trinh p;
S= Z s, 1a tong kich thudc clia tat ca tién trinh.

m = s6 lugng khung trang c6 thé sir dung

Khi d6 tién trinh pi s& dugc cdp phat ai khung trang

S - m khung ai=si/ Sxm

si -> ai =?

vi dy: 6 hai tién trinh, tién trinh 1= 10K, tién trinh 2=127K va c6 62 khung trang trong. Khi do
c6 thé cap cho

tién trinh 1: 10/137 x 62 ~ 4 khung

tién trinh 2: 127/137 x62 ~ 57 khung

¢/ Cép phit theo ty 1¢ dé wu tién:
S6 luong khung trang cdp cho tién trinh phy thudc vad do ui tien'elia tién trinh. Tién trinh c6 do
vu tién cao s& duoc cap nhiéu khung hon dé ting téc dothtre hign

4.3.2.2 Thay thé trang

C6 hai cach thay thé trang: thay thé toan cue va thayithé cuc bo

a/ Thay thé toan cuc

Chon trang “ nan nhdn “ tir tapstat ca caeikhung trang trong hé thong, khung trang dé co thé dang
duoc cép phéat cho mot tiéfl trinh' khac. Vi du c6 thé chon trang cua tién trinh c6 d6 wu tién thép
hon lam trang nan nhan. Thuaf toan thay thé toan cuc cho phép hé théng cé nhiéu kha ning lua
chon hon, s6 khungftsang cap cho mot tién trinh c6 thé thay do6i, nhung cac tién trinh khong thé
kiém soat dugc ty 1& phat,sinhddi trang ciia minh.

b/ Thay thé&éuc bé

Chi chon trang‘thay thé trong tap cac khung trang dugc cap cho tién trinh phat sinh 15i trang, khi
do soskhung trang€ap cho mdt tién trinh s€ khong thay doi

4.3.3 Hé thong tri tré (thrashing)

Khi tién trinh khong c6 du cac khung trang dé chira nhitng trang can thiét cho viéc xtr 1y, thi né sé
thudng xuyén phat sinh cac 18i trang, vi thé phai dung dén rat nhiéu thoi gian st dung CPU dé
thuc hién thay thé trang. Hé diéu hanh thdy hiéu qua st dung CPU thip s& ting mirc do da
chuong, dan dén tri tré toan bo hé thdng. Dé ngin can tinh trang tri tré ndy xay ra, cin phai cép
cho tién trinh du cac khung trang can thiét & hoat dong. Van d& 1a lam sao biét dugc mdi tién
trinh can bao nhiéu trang?

4.3.3.1 Mo hinh tap lam viéc (working set)
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Tap lam viéc cua tién trinh tai thoi diém t 1a tap cac trang dwoc tién trinh truy xuat dén trong A lan
truy cép cudi cung tinh tai thoi diém t.

Béng tham chiéu trang

...2615777751623412344434344413234443444...
v} ]

- ';I
WS(t,) ={1,2,5,6,7} WS(t,) = {3,4}

[

Hinh 4.41: mo hinh tép lam vi¢c

Goi WSSi ( A, t) 12 s6 phan tir cia tAp working set cua tién trinh Pi tai thoi.diém t.

m 1a s6 khung trang trong.

D = Y WSSi la téng s khung trang yéu cau cho toan hé thong .

Hé diéu hanh giam sat working set ciia mdi tién trinh Pi vaftai thoi diém t s& cip phat cho tién
trinh Pi s6 khung trang bang véi sd phan tir trong tap lamiéc (WSSi)(A, t-1).

Néu téng s6 khung trang yéu cdu cla cac tién trinh trong h€ théng vuogt qua cac khung trang co
thé sir dung (D>m), thi s& xdy ra tinh trang hé thong tri'tré. Kiii ¢ hé didu hanh chon mot tién
trinh dé tam ding, giai phong cac khung trangfcua tién trinh’da chon dé céc tién trinh khac c6 du
khung trang hoan tit cong viéc.

4.3.3.2 Ciu tric chwong trinh
S6 15 trang c6 khi phu thudc.vao ngdmngit 1ap trinh, nén khi 1ap trinh ta can chu y dé chuong
trinh ¢6 thé thyuc hién nhankhon.
Vi du: xét ct sau:
int a[128][128];
for (i=0; 1<1284i+++)
for (j=0; j=128; j++)

a[i][j]=0;
Gia'str trangleo Kich thude 128 bytes va tién trinh dwoc cip 2 khung trang: khung trang thtr nhét
chud ma tién trinh, khung trang con lai dugc khéi dong & trang thai trong . Trong Pascal, C mang
luu theo hang, moi hang chiém 1 trang b nhd, nén so 161 trang phat sinh 1a 128. Nhung trong
Fortran'mang luu theo cdt, do do so 10i trang s€ 1a 128x128=1638.

TOM TAT
+ Céc van dé can phai giai quyét khi quan 1y bo nhé 13 viéc chuyén doi dia chi twong d6i thanh dia
chi thyc, quan 1y bo nhé da cip phat va chwa cip phat, cac ki thuat cap phat bo nhé.
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+ Viéc chuyén d6i dia chi twong d6i thanh dia chi thuc co thé xay ra vao mot trong nhiing thoi
diém sau: thoi diém bién dich, thoi diém nap, thoi diém xtr 1y.

+ Dia chi 4o 1a dia chi do by xir 1y sinh ra, dia chi vat ly 1a dia chi thuc trong bd nhd. Khi chuong
trinh nap vao bd nhé cac dia chi twong ddi trong chuong trinh dugc CPU chuyén thanh dia chi 4o,
khi thuc thi, dia chi 40 duoc hé diéu hanh két hop véi phan cing MMU chuyén thanh dia chi vat
ly .

+ C6 hai phuong phap quan 1y viéc cap phat bo nhé 1a sir dung mét day bit hodc sir dung mot
danh sach lién két, mdi niit ciia danh sach lién két luu thong tin mot ving nhé chta tién trinhhay
ving nhé tréng gitra hai tién trinh.

+ Pé chon mét doan tréng c6 thé str dung mdt trong cac thuét toan sau :First-fit, Best-fit, Worst-
fit

+ C06 hai k¥ thuat dung dé cép phat b nhé cho mét tién trinh 1a

CAp phat lién tyc: tién trinh dugc nap vao mot ving nhé lién tyc.

Cép phat khong lién tuc: tién trinh duoc nap vao mot ving nhé khonglién tuc

+ C6 ba md hinh cép phat bo nh¢ lién tuc 1a moé hinh Linker-Loader hodc m6 hinh Base & Limit.
Mo hinh Linker-Loader: chuong trinh dugc nap vao mét ving nhé,lién tuc du 16n dé chira toan bo
chuong trinh, hé didu hanh s& chuyén cac dia chi twong/@di vé dia chi tuyét dbi ngay khi nap
chuong trinh. M6 hinh Base & Limit gidng nhur mé hinh Lifiker-Loader nhung phin ctng cin
cung cp hai thanh ghi, mot thanh ghi nén va/mot thanh ghi gi6i han . Khi mét tién trinh duoc cip
phat viing nhé, hé didu hanh cit vao thanh ghi nén dia chi bit dau ciia ving nhé cp phat cho tién
trinh, va cat vao thanh ghi gidi han kich thudc cia tién trinh.

+ C6 ba m6 hinh cép phat boahig.khong lién tuc 1a mo hinh phan doan, mé hinh phan trang va mo
hinh phan doan két hop phén trang.

- M6 hinh phan doan: mét chwong trinh duwgc nguoi 1ap trinh chia thanh nhidu phan doan, mdi
phan doan c6 ngir nghia khac nhau va hé diéu hanh co thé nap cac phan doan vao bd nho tai cac vi
tri khong lién tme.va ghi'eac Vi tri cac phan doan vao bang phan doan, dong thoi chuyén cac dia
chi twong dé trong chwong trinh thanh cac dia chi 0. Mdi dia chi 40 gdm hai phan (s,d): s 14 s6
hiéu phan doan® d 1a'dia chi twong ddi trong phan doan s. Mdi phan tir trong bang phan doan gdm
hai phan (ba$e, limif): base 1a dia chi vat 1y bat diu phan doan, limit 14 chiéu dai ctia phan doan.
~M6 hinh phanftrang: Bo nhd vt Iy duge chia thanh cac khdi 6 kich thude ¢ dinh va bang nhau
goilla’khung trang. Tién trinh ciing dugc chia thanh cac khdi co cung kich thudc v6i khung trang
vahgoilla trang. Khi chuwong trinh dwgc nap vao bd nhé, MMU ghi nhén lai sé hiéu khung trang
chita trang vao bang trang , CPU chuyén dia chi twong ddi trong chuong trinh thanh dia chi ao.
MB®i dia chi 40 c6 dang (p,d): p 12 sb hiéu trang, d 1a dia chi twong ddi trong trang p. Mdi phan tur
trong bang trang luu sé hiéu khung trang chira trang.

- M6 hinh phan doan két hop phan trang:

Mot tién trinh gém nhiéu phan doan, moi phan doan dugc chia thanh nhiéu trang, luu trir vao cac
khung trang c6 thé khong lién tuc.

+ B0 nhd 4o 1a k¥ thuat dung bo nhd phu luu trit tién trinh, cac phan cua tién trinh dugc chuyén
vao-ra giita bo nhé chinh va bo nhd phu dé cho phép thuc thi mot tién trinh ma khong can nap
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toan bo vao bo nho vat ly. Co hai phuong phap cai dat ki thuat bd nhé ao do la phan trang theo
yéu cau hodc phan doan theo yéu cau

- Phan trang theo yéu cau:

Mot tién trinh duoc chia thanh nhiéu trang, thuong tru trén dia ciing va mot trang chi dugc nap
vao bo nhd chinh khi ¢6 yéu cau. Néu khi nap trang ma khong con khung trang tréng, chon mot

A"

khung trang "nan nhan" va chuyén trang "nan nhan " ra bo nhé phu , roi chuyén trang mudn truy
xuét tir b nhé phu vao khung trang trong d chon.

+ Cac thuat toan chon trang nan nhan: FIFO, t61 wu, LRU, cac thuit toan xép xi LRU
CAU HOI VA BAI TAP

1. Gia sir c6 mot hé thong sir dung ky thuét phan trang theo yéu cau. Bang trang duoc luu trix
trong cac thanh ghi. Dé xir Iy mot 15i trang tén 8 miliseconds néu co san mét khufig trang tréng,
hodc trang bi thay thé khong bi stra d6i ndi dung, va tén 20 miliseconds néu trang bi thay thé bi
sira d6i ndi dung. Mdi truy xudt bo nhd tén 100 nanoseconds.Gia stiitrangibi'thay thé ¢ xac suét
bi stra doi 1a 70%. Ty 1& phat sinh 13i trang phai 1a bao nhiéu dé co6 thé duy tri thoi gian truy xuat
bo nhd ( effective acess time) khong vuot qua 200 nanoseconds?

2. Xét chuong trinh C sau :

int A [100][100] ;

for (i=0; i<100; i++)

for (j=0; j<100; j++) A[i][j]= 0;

Gia sir tién trinh duoc cdp 3 khung trang vé6i kich thude mot khung trang 13 200 bytes, ma tién
trinh ludn chiém khung trang 1, khung trang 2 va 3 d¢ luu mang A va khéi dau khung 2, 3 1a rong.
Hoi tién trinh c6 bao nhiéuloi trang khi s dung thuat toan thay thé LRU. Xét chuong trinh C sau
v6i cau hoi tuong ty nhu trén

int A [100][100] ;

for (j=0; j<100; j#+)

for (i=0;4<100;4++) ' Ali][j]= 0;

3. Trong mot he thong sir dung k¥ thuat phén trang theo yéu cau, kich thudc mdi trang 1a 2K , xét
doan‘chuong trinh C sau day:

intn =3%*1024; int A[n], B[n];

for (i=0; i<n;i++) A[i]=i;

for (i=0 ;i<n;i++) B[A[i]]=i;

a) Néu sd khung céap cho tién trinh 14 khong han ché va gia st khung trang thtr nhét luén dung dé
chud tién trinh, cac khung trang con lai dugc khoi dong ¢ trang thai trong thi tién trinh c6 bao
nhiéu 106i trang.

b) Néu s khung cép cho tién trinh 1a 2 khung va gia str khung trang thtr nhat luon dung dé chua
tién trinh, khung trang thr hai dugc khoi dong ¢ trang thai trong thi tién trinh c6 bao nhiéu 161
trang.
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4. Mot may tinh c¢6 4 khung trang. Thoi diém nap, thoi diém truy cap cubi cing, va cac bit
Reference (R), Dirty (D) ctia mdi trang trong bo nhé duge cho trong bang sau :

Trang | Thoi diém | Thoi diém R | D
nap truy cdp cudi cling

0 126 279 0|0

1 230 260 10

2 120 272 1|1

3 160 280 11

Trang nao s& dugc chon thay thé theo :
a) thuat toan NRU

b) thuat toan FIFO

c¢) thuat toan LRU

d) thuat toan " co hdi thir 2"

5. Tinh kich thudc diy bit dung dé quan RAM 512 MB, gia sir dia chi danh theo byte.

6. Xét mot khong gian dia chi co 8 trangymdi trang cé kich thuéc 1K, anh xa vao bo nhd vt 1y co
32 khung trang.

a) Dia chi logic gdm bao nhigudbit ?

b) Pia chi physic gdm bao nhiéubit ?

7. Xét mothé thongst dung ki thuat phan trang, véi bang trang duoc luu trit trong bd nhé chinh.
a) Néu thoi gian cho mot lan truy xuat bo nhé binh thudng 14 200 nanoseconds, thi mat bao nhiéu
thoisgian cho motithao tac truy xuat by nho trong hé thong nay ?

b).Néusstr dung TLBs vdi ti 1¢ tim thay (hit-ratio) 1a 75%, thoi gian dé tim trong TLBs xem nhur
bang 0, tinh thoi gian truy xuat bd nhd trong hé thong ( effective memory reference time)

8. X¢ét bang phan doan sau:

Segment | Base | Length

1 2300 | 14

2 90 100

Cho biét dia chi vat 1y twong ing vé6i cac dia chi ao sau déy :
a. (1,10)
b. (2,500)
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9. Mot may tinh 32-bit dia chi, st dung mdt bang trang nhi cép. Dia chi 4o dugc phan bd nhu sau:
9 bit danh cho bang trang cap 1, 11 bit cho bang trang cp 2, con lai danh cho offset. Cho biét
kich thuéc mot trang trong hé thdng, va khong gian dia chi 40 ¢ bao nhiéu trang ?

10. Mot may tinh c6 48-bit dia chi do, va 32-bit dia chi vat ly, kich thudc mot trang 1a 8K. C6 bao
nhiéu phan tir trong mot bang trang thong thuong va trong bang trang nghich dao?

11. Gia st c6 mot may tinh dd choi st dung 7-bit dia chi, hé théng st dung mot bang trang nhi
cap, dung 2-bit 1am chi muc dén bang trang cip 1, 2-bit lam chi muc dén bang trang cip 2. Xét
mot tién trinh st dung cac dia chi 4o trong nhiing pham vi sau : 0..15, 21..29, 94 106;,va
115..127.

a) V& chi tiét toan bo bang trang cho tién trinh nay
b) Phai cip phat cho tién trinh bao nhiéu khung trang, gia sir tit ca déu nam trong bo nhé chinh?
¢) Bao nhiéu bytes tng v6i cac ving phan manh ni vi trong tién trinh nay?

d) Can bao nhiéu bd nh¢ cho bang trang cia tién trinh nay?

12. Gia st c6 mot may tinh sir dung 16-bit dia chi. Bo nhd aoduoc thuc hién voi ki thuat phan
doan két hgp phan trang, kich thudc t61 da cia mot phan doan 134096 bytes. BO nh¢ vat ly duoc
phan thanh cac khung trang c6 kich thude 512 bytes.

a) Thé hién cach dia chi 40 dugc phan tich dé phén 4nh segmeént, page, offset

b) Xét mot tién trinh sir dung céc mién dia chi sau, x4¢ dinh s hiéu segment va s6 hiéu page
twong Ung trong segment ma chuong trinhytruy capdén :

350..1039, 3046..3904, 7100..9450433056..39200, 61230..63500

¢) Bao nhiéu bytes tmg v6i cac ving phan manh ndi vi trong tién trinh nay?

d) Can bao nhiéu bd nhé chd bang phan doan va bang trang cua tién trinh nay ?
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CHUONG 5
QUAN LY PROCESSOR

Chuong “QUAN LY PROCESSOR" s& gidi thiéu va giai thich cac van dé sau:

5.1 Processor Vat ly va Processor logic
5.2 Ngat va xir 1y ngat
5.3 Xir Iy ngit trong IBM-PC

5.1. PROCESSOR VAT LY VA PROCESSOR LOGIC

Trong linh vuc cong nghé thong tin, khai niém b xur Iy (processor) thuong,duoc goi la don vi xur
1y trung tim (CPU-Central Processing Unit). CPU 1a mot thanh phambén trongyméy tinh thuc hién
cong viéc bién dich céc chi thi ciia may tinh va xir 1y cac dir li€u bén trong cac chuong trinh. Cung
v6i don vi luu trit chinh, thiét bi nhap/xuat, CPU 1a thanh phan co bannhat’khong thé thiéu trong
bat ky h¢ thong mdy tinh nao.

Pé ting toc do cho mot hé thdng may tinh, ngoai viée'sir dung nhiglt CPU, con co6 mdt gidi phap
khac — hyper threading (siéu phan ludng). Vi ki thuat nay,hé didu hanh s& nhin thdy mot
processor vét 1y thanh hai processor logic. Progéssor vat I§ala'mot thanh phan phan cimg thuc su,
thuc hién céc thao tac do hé diéu hanh va.cée chuong trinh dang thuc thi trén may tinh ra l1énh.
Trong khi do, processor logic dugc tao #a boi caeichuong trinh, tai nguyén hé diéu hanh, hoac la
su md phong cta processor vat Iy. M6t 1y de khac dé tao ra processor logic 1a dé tan dung t6i da
ngudn tai nguyén bén trong bo xif 1y9ddng thdibcho phép thuc hién tinh toan cho nhiéu tiéu trinh
hon trong ciing mot thoi diéms

SEEING

double?

K thuit sigu phin luing - hé digu hinh
nhin mit CPU vt 1y nhe 1 2 CPU logic

Hinh 5.1. Processor vat Iy va processor logic

Gia st h¢ théng c6 mot CPU vat ly. Néu CPU nay khong hd trg k¥ thuét siéu phan ludng thi hé
diéu hanh chi nhin thay hé thong c6 mot CPU (vat 1y) duy nhat. Nguoc lai, néu CPU nay hd tro ki
thuét siéu phan ludng thi hé diéu hanh s& cho rang hé théng nay c6 hai CPU (logic). Hinh 5.2
minh hoa diéu nay khi thyc hién trén hai hé théng duoc gia st nhu trén. Khi d6, ¢ hinh (b) ta s€
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thdy c6 hai 6 hinh chir nhat roi nhau dé do Performance cho ting CPU (logic). Trong khi d6, ¢
hinh (a) chi c6 mét CPU (vat ly) dugc do Performance.

B9=)ES

E Windows Task Manager

File Options VYiew Shut Down  Help
Applications Processes |;
CRUL CPU U Hisk 5
sage sage History H ﬂl’ﬁng Khing 5
tro’ k§ thudit sigu
phén Iuong . He diéu
hinh chi nhin thay 1
CPT fvéit 1Iv).
L] Windows Task Manager
File Options Wew ShutDown  Help
Applications | Processes )
PU Usage Hi thong hi tro ki
thuit siéu phim Iuing.
He dieu hinh nhin
thiy 2 CPU (logic).
Nhung thwe chit no
chica 1 CPU (vt 1y).

Hinh 5.2. Minh hoa Performance ciia hé4héng c6 1 CPU vat 1y va hé thong c6 2 CPU logic

5.2. NGAT VA XU LY NGAT

Nga“it la sy xdy ra ciia mot diéu kién, su kién lam cho treo tam thoi chuong trinh trong khi do diéu
kién, sy kién nay dugc phueywa bdi chuong trinh khac. Mot h¢ théng duoc diéu khién béng ngét
cho 4o giac 1a no6 thyge hién nhidu cong vi¢e d@)ng thoi. DI nhién, CPU mdi lan khong thé thyc thi
nhiéu hon mot 1énh; nhung no,co thé tam treo viéc thuc thi mot chuong trinh dé thuc thi chuong
trinh khac, rdi quay vérchurong trinh thir nhat. Cu thé hon, khi ngit xdy ra, thi:

+ Hé diéwhanh layduoc su didu khién.

+(Hé diéu hanh'Tuu lai trang thai ciia tién trinh bi ngét. Trong nhiéu hé thong, cic thong tin nay
dugeduu trong khdi diéu khién tién trinh cia tién trinh bi ngit.

+H¢ dieu hanh phan tich ngit va chuyén diéu khién dén mot thi tuc tuong ing dé thyuc hién ngit.
+ Thu tuc thuc hién ngét tién hanh ngét.

¥ Tién trinh bi ngét dugc thuc thi.
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Bia chi B nhé

100 Chuong trinh  [*-.__ CPU
101 chinh €-- oS —E ,

- Thu tuc ngat:
102

- Xéc dinh ngudn.
- CAm céc ngit khac? <: Input [«———
- Luu lai ni dung céac Ngét A
thanh ghi.

! - Link dén thu tuc
1 ngét.

- Khéi phyc lai cac

A 4

. thanh ghi.
1000 | Phuc vu ngat A [ - Cho phép ngét
1001 | Céc Iénh dugc thuc - Quay lai chuong
hién cho viéc phuc trinh chinh

1002 | vy ngit A

Quay lui

Hinh 53 Thu tuc ngit

Ngét c6 thé dugc nap tr mot tién trinh dangthuc thi, tr mot su ¢d ¢o lién quan hodc khong lién
quan dén tién trinh dang thuc thigNhuvi du trong hinh 5.11, CPU nhay dén dia chi 1000 va thuc
thi chwong trinh & d6. Va ¢ euibinthu tuc'ngat, mot 1énh duoc khoi tao dé khoi phuc lai trang thai
clia cac thanh ghi bi treo 4fong chirong trinh chinh, nho d6 n6 ciing gitp khéi phuc lai viée didu
khién cho chwong trinh gbc.

CAu trac ngit co thé khac nhau giira cac hé thdng, nhung nhin chung chung déu thyc hién cing
mot thu tuc ngét nhu nhau. Du6i day 1a mot s6 yéu cAu ma mot hé théng ngét phai dap ung duoc
trude khi thife hiénngat:

+ Pinh fighia Mot tap ¢4c su kién c6 kha ning giy ra ngit.

+ Go"phuong tién'dé ghi lai cac tinh hudng (ngit canh) khi mot ngit xay ra, thuong 1a mot hodc
mot vai bit co (flag).

+ CPU phai thyc hién viéc kiém tra trang thai ngat theo thoi gian dinh ky. Viéc thiét 1ap va kiém
tra trang thai cac cd ngat thudng duoc xir 1y ty dong boi phan clng véi rat it hodc khong co su
tham gia cua CPU.

+ Heé thdng phai kiém tra dé xac dinh xem yéu cu ngat xuit phat tir dau, va dé quyét dinh co nén
cAp CPU dé dap tmg yéu cau ngit d6 hay khong.

+ Xéc dinh vi tri bén trong CPU, dé luu thong tin vé nguyén nhan gay ra ngit.

+ Néu yéu cdu ngit can duoc dap tng, thi CPU phai nhay dén chwong trinh hodc thu tuc phuc vu
ngat tuong tng.

+ Bén trong hé diéu hanh, cic ngit thuong duoc sir dung dé truy xuét cac dich vu cua kernel
(nhan cua hé diéu hanh). Viéc thim nhap vao kernel cia mot hé diéu hanh c6 lién quan mat thiét
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dén qua trinh xtr Iy ngat, mot vai kha ning dap ung ngit 1a yéu cau tat yéu cua kernel trong mot hé
diéu hanh. C6 ba loai ngét dugc st dung trong mot hé diéu hanh nhu sau:

a/ Ngit giam sat (supervisor call interupt): 1a mot loai ngit dic biét, xay ra khi mot tién trinh
phat ra moét chi thi yéu cAu mot thu tuc bén trong hé diéu hanh. Sau d6, hé diéu hanh c6 thé dugc
xem nhu 12 mot tap cac chuong trinh hé théng duoc lién két véi nhau dé thuc thi cac tin hidu ngat.
b/ Ngit ndi (internal interupt): hay con goi la ngat mém, dugc tao ra bai cac sy kién nao do, bén
trong bo xur ly dang thyc thi cac su kién do, chéng han nhu khi mot chuong trinh thuc hi¢nisai
chire nang (vi du nhu chuong trinh ¢6 géng chia mét sb cho 0).

¢/ Ngit ngoai (external interupt): hay con goi 1a ngat cting, duoc tao ra bén ngoai b xtr dang
xay ra ngat, thuong 1a boi cac bo xir Iy khac hodc cac thiét bi nhap/xut trong héthong.

Mbdi loai ngit c6 mot thi tuc xur Iy ngit (interupt handler) dé xir 1y cic yéu cau ngat fwong tmg.
Khi mét thu tuc xur 1y ngat doat dugc quyén diéu khién CPU, nhu minh hoa trong hinh 5.11, thong
thuong nd s& cAm tat ca cac chi thi tir cic ngat khac cho dén khi né dat dén “diém an toan”. Diém
an toan la vi tri ma thong tin trang thai ng'flt c6 thé duoc luu vaseduoc khoi phuc lai sau khi yéu
cAu ngét da duoc dap ung.

5.2.1. Pong hd ngat

Pé ngan chin nhitng nguoi st dung chiém docquyén héthéng (chu dong hodc bi dong), hé didu
hanh s& c6 cac co ché dé doi lai CPU. Hé di€u hanh cai mot déng hd ngét dé ngét cac hoat dong
chiém gitt CPU trong mot thoi gian xac dinh. KhisCPU dugc trao cho mot tién trinh, tién trinh d6
dugc quyén didu khién CPU cho dén khi né.chu dong tra lai CPU hodc khi dong hd ngét thyc hién
ngit. Néu nguoi st dung van confdang thuc thi chuong trinh, va dong hd ngit xay ra viéc ngit
gi0, thi viéc ngit nay s& 1dy quyén xtrly vé lai cho hé diéu hanh. Sau d6 hé diéu hanh s& quyét
dinh tién trinh nao s& dugcahan CPU tiép theo.

Pong ho ngat gitp dam bao dudc thoi gian hdi dap hop 1y cho hé thong da ngudi dung, ngan can
hé théng bi treo khi €6 mét ngudi, st dung dang thuc thi mot vong 1ap vo han.

5.2.2. Da ngit

Nhiing van dé chungta vira néu trén dugc ap dung cho sy xuét hién ciia mot ngét tai mot thoi
diémmTuy nhién,rong thyc té, mot luc cé thé xay ra nhidu ngit. Chang han nhu, mot chuong
tfinh cd thé nhan dir liu tir bén ngoai vao va in ra két qua tuong tng. Moi lan may in chi thuc
hiénduoc mot ngit cho dén khi két thuc hoat dong in. Bo diéu khién bus sé& thuc hién mot ngit
mdi khi,cé6 mot don vi dit lidu dén. Nhu vay, ngit diéu khién bus cho phép nhan dir liéu sé xay ra
trong khi ngit phuc vu in 4n dang thi hanh.
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B6 diéu khién nedt X

Bo diéu khién neat Y

Chuong trinh
nguoi dung

(a) Tién hanh ngit tuan

Bo diéu khién noat X

o/diéu khién neat Y

Chuong trinh
nguoi dung ) .
(b) Tién hdnh ngat 16ng (nested)

Hifth 5.4. Quy trinh diéu khién da ngat

* Cé hai cach tiép cin @é gidgb quyét van dé da ngit:

Cam céc ngét hoat,dong trong khi c6 mot ngat dang tién hanh. Nghia 1a CPU c6 thé va s& bo qua
cac tin hiu yéw cau'ngit. Néu mot ngit xay ra trong thoi gian nay thi no s& bi treo va s& dugc
kiém_tra sau'khi bdxir Iy cho phép ngit. Do d6, khi mot chwong trinh cta ngudi st dung dang
thifc thi va motaigat xay ra thi cac ngit khac s& bi cAm ngay 1ap tirc. Sau khi thu tuc phuc vu ngét
hoan tit thi cac ngit duoc cho phép trude khi tai kich hoat chuong trinh ciia ngudi sir dung va b
Xt [78¢ kiém tra xem co ngit ndo xdy ra nita khong. Cach tiép can nay d& va don gian vi cac ngat
dugc diéu khién theo mot thtr ty nghiém ngit. Minh hoa trong hinh 5.4(a) cho ta thiy cach xir Iy
ngét trong hé théng da ngat theo cach tiép can nay. Ngit X dugc phuc vu xong thi méi toi luot
ngit Y duoc phuc vu.

Xéc dinh thir ty vu tién cho cac ngat va cho phép ngit ¢ thir ty wu tién thip hon ty ngit. Nghia 1a,
trong khi mot ngat dang duoc phuc vy, néu c6 ngit khac xay dén, thi hé thong phai tién hanh kiém
tra thir ty yéu tién cua cac ngit. Néu ngit dang dugc phuc vu c6 do wu tién cao hon thi ngit dén
sau s€ bi bo qua. Nguoc lai, néu ngét dang dugc phuc vu c¢6 do uu tién thép hon, thi né phai thuc
hién viéc “tw ngit” dé cho phép ngit dén sau thuc hién trudc. Minh hoa trong hinh 5.4(b). Ngit A
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dang dugc phuc vy, gia sir ngat B dén sau nhung c6 do wu tién cao hon ngat A, thi ngit A phai ty
ngat dé trao quyén diéu khién CPU cho ngit B.

Tré lai vi du ban dau, gia st mot h¢ théng ¢6 ba thiét bi nhép/xuét: mdt may in, mot b dia, va mot
duong lién lac voi cac mirc wu tién ting dan tuong tmg 13 2, 4, va 5. Hinh 5.5 mo ta mot chudi cac
thao tac c6 thé xay ra.

Chuong trinh Phuc vu ngat Phuc vu ngat
nguoi dung ciia may in cua viéc lién
t=0 B 4 b 4
L t=15,-"
=10
v
N <*.__t=25
R k =~
t=40
\\ \\
xONe=25
. Phuc vungat
cia dia
t=35 1,

Hinhd.5. Mot vi du vé xir 1y ngét c6 d6 wu tién

Mot chuong trifihweia nguoi st dung bat dau tai thoi diém t=0. Tai thoi diém t=10, mot ngat cho
may in xay44; cacthong tin ciia ngudi sir dung duoc luu trong ngin xép cua hé théng va viéc thuc
thi van tiép tueftai thttuc phuc vu ngét ciia may in. Trong khi thu tyc nay van dang thyc thi thi tai
thoi.diém 15 motngit lién lac xay ra. Vi duong lién lac c6 mirc vu tién cao hon méy in nén viéc
ngét cho no6 dwgc uvu tién trude Tha tuc phuc vu ngét cua may in bi ngét, trang thai cua no lai dugc
dua,vao ngan xép va viéc thuc thi van duoc tiép tuc voi thu tuc phuc vu ngét cua su lién lac.
Trongkhi thi tuc nay dang thuc thi thi mot ngit cho dia xay ra (t=20). Vi ngét nay c6 mirc uu tién
thép hon nén no6 phai cho va tha tuc phuc vu ngét cua viéc lién lac van hoat dong cho dén khi nd
hean tat.

Khi thu tuc phuc vu ngét cho viéc lién lac két thuc (t=25) thi trang thai cua b xu 1y trude dugce
khoi phuc (trang thai thuc thi thu tuc phuc vu ngét cua may in). Tuy nhién, trudc khi mot I€nh
trong thu tuc d6 dugc thyc thi thi by x1r Iy uu tién cho viée ngét dia c6 muc uu tién cao hon va su
diéu khién duoc chuyén cho thi tuc phuc vu ngét ctia dia. Chi khi thii tuc ndy cham dut (t=35) thi
thu tuc phuc vu ngrflt cua may in méi duogc tai kich hoat. Khi tha tuc do két thic (t=40) thi su diéu
khién tré vé chuong trinh ctia ngudi sir dung.
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5.3. Xir Iy ngit trong IBM-PC

Trong phan ndy, ching ta s& tim hiéu mot s6 ngat cing quan trong va viéc xir Iy chiing nhu thé
nao trong IBM-PC. Céc thiét ké dau tién ciia IBM-PC dua trén bo xur Iy 8088 va sir dung bo didu
khién ngit 8259 cho phép tao ra 8 tin hiéu ngit dong thoi.

Ngit 00h: chia 0

8088 c6 hai Iénh chia (DIV va IDIV), chiing cho phép chia cac sé 16 bit va 32 bit cho cac sb 8 va
16 bit. Theo qui tic toan hoc, thi phép chia cho 0 1a khong hop 18. Bai vdy, 8088 cidm cag phép
chia c6 thuong sb 14 0. Néu xudt hién phép chia cho 0, bd bd xtr 1y s& goi ngit 00h dé thuc hién
mot thi tue xtr Iy twong tng (hién thi thong bao “Division by Zero”).

Ngét 01h: thuc hién tirng Iénh

CPU goi ngat nay khi bit TRAP ciia thanh ghi c& bang 1. Ngit s& dugc goi sauumdi lénh may.
Ngit nay cho phép ngudi sit dung theo ddi viée thuc hién timg 1énh ciaumot chuong rinh ngén
ngit may. Dé khong xay ra viéc goi dé quy ngit nay, bo xir Iy s& dit bit TRAR bang.0 khi vao ngit
nay. No cat thanh ghi c& vao ngin xép, c6 nghia la ca bit TRAP.

Néu thu tuc xtr 1y ngit duoc két thuc bang 1énh IRET, thi thanh'ghincd (chiid bit TRAP) dugc tu
dong khoi phuc tir ngin xép. sau khi thuc hién xong 1énh tiép.theo, ngat 01h lai dugc goi. sau khi
ngudi 1ap trinh da nhan du thong tin vé chuong trinhygthi bit ERAP ¢6 thé bi x6a. Tuy nhién,
chuong trinh dang dugc kiém tra khong hé biét rang né dang dugc thuc hién ting 1énh, va nd
khong c6 1énh nao dé xoa bit TRAP trong thanh ghi c&.. Tuyhién, ngit 01h rat it khi dugc st
dung bdi chuong trinh.

Ngit 02h: NMI (ngit khong che)

Ngit khong che (Non-Maskable Interupt) duoc goi nhu vy bai 1é ngudi ding khong thé ngin can
n6. Nguoi dung c6 thé ngan can edengit khae bang 1énh CLI, nhung d6i voi ngat 02h thi khong
thé. NMI thong bao cho ngudi st dungibiét rang c6 18i trong RAM. L&i nay c6 thé xuat hién do
hong mot chip RAM nao ddy.Vichip RAM hong c6 thé 1am nay sinh nhiing anh huong nghiém
trong cho hé¢ théng, nén ngét nay co6 do uu tién cao nhét.

Ngit 03h: Diém dimg

Ngit nay duoc st dung trong@ac chuong trinh tién ich. Khac voi cac ngat khac, 1a cac ngat duoc
goi boi motdénh'may dai 2 bytes, ngit nay dugc goi bai mot 1énh may dai 1 byte. Ngit nay rat
hiru ich dé kiémytra mot chuong trinh chay t6i mot diém nao d6. Ngat 03h dimg viéc chay chuong
trinh, va cho/phép ngudi sir dung kiém tra noi dung cac thanh ghi ciia bo xur 1y.

Ngat 04h: Loivtran

Ngidthay c6 thé duge goi boi mot 1énh. D6 1a 1énh INTO (Interupt of Overflow), 1énh nay chi goi
ngit 04h khi bit tran cia thanh ghi cd bang 1. Didu nay c6 thé xay ra sau mot thao tac toan hoc,
néu nhu két qua cta thao tac nay khong chira ndi trong mot sé bit da dat.

Ngit 05h: Copy clng

Khi 4n phim PrtScr, ngit nay s& duoc goi. Ngat ndy gui toan bo ndi dung man hinh ra may in.
Ngit 06h-07h: khong sir dung (danh cho cac ing dung vé sau).

Ngit 08h -0Fh: Céc ngit nay do bo didu khién ngit 8259 tao ra. B diéu khién ngit nay nhan tat
ca cac yéu cau ngit ciia hé thong. N6 xac dinh mirc wu tién cua cic yéu cau ngat. Co dén 8 ngudn
sinh ngit (thiét bi) c6 thé dwoc ndi t6i 8259, mdi thiét bi dwoc gan mot mirc wu tién. Thong qua
c4c bit ctia thanh ghi co, CPU c6 thé cAm tit ca cac ngat cta 8259 (trir ngit 02h va NMI).
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Ta ciing c6 thé cam ngat tir mot thiét bi nao do, bang cach dit bit ngit twong Gmg cua thanh ghi
che ngat thudc 8259 bang 1. Thanh ghi nay dugc truy nhap théng qua cong 21h. 8 bit ciia thanh
ghi nay tuong tng véi 8 thiét bi sinh ngit. Bit 0 twong Gng voi thiét bi sé 0, bit 7 twong Gmg voi
thiét bi s 7. Néu bit co gia tri 0, thi CPU s€ nhan dugc ngét do thiét bi twong Ung sinh ra. Néu
ngit bang 1, yéu cau ngit s& bi bo qua. Néu dong thoi co nhidu yéu cau ngit, yéu cau ngit sb 0 s&
¢6 mirc wu tién cao nhat, yéu cau ngit s6 7 ¢6 mirc uu tién thip nhat. Néu yéu ciu ngit muc cao
dugce xir Iy xong, thi yéu cau ngat tiép theo s& dugc 8259 chuyén téi CPU. Hinh 6.14 mo ta cac
yéu cau ngit cia cac thiét bi va muc wu tién cia chung trén PC. Trong hinh nay, cac bit 2wa 5
khong duogc sir dung. Bit 2 duoc st dung boi bo diéu khién ngat thir hai (trong cac may.AT). Bity
chua dung do trudc day né dugc IBM danh riéng cho cong song song LPT2, nhung viied qua'it
ngudi ding sir dung cong LPT2 nén IBM khong tiép tuc phat trién ngat nay nira (tuy nhiénjcard
am thanh c6 thé s& s dung né). Do vdy, sau ndy trén cac dong may XT thi ‘bites. duoe dung dé
phuc vu cho ngit cua dia ctng.

~ Chiéu ting ctia muc wu
76 5 4 3 2 10

—— B0 diéu khién ngat (dia chi

R B4 thoi gian
P Ban phim

Hinh 5.6..Céc yéu.cau ngit va mirc yéu tién trén PC

Ngit 08h: bo thoi gian (bit 0)

Cir sau 65.536 nhip tin hiéu (khdang 18,2 lan/gidy), ngat 08h lai dwoc goi. bo diéu khién ngit
8259 sé& chuyén yéu,cau ngat nay td1 CPU. Vi su xuat hién ngat nay khong phu thudc tan s6 nhip
cua hé thong, nén'nd co6 the dung dé do thoi gian. Sau 18,2 1an goi ngat, thi c6 nghia la da tréi qua
mat giay.

Ngat'09h: ngat bad phim (bit 1)

Ban phim duoc hd tro boi bo xur 1y Intel 8048(PC/XT) hodc 8042 (AT). Bo xir Iy nay kiém soat va
ghinhan phim bi an, nha hodc bi an va giir lién tuc. N6 gui tin hi¢u yéu cau ngat t6i 8259, bd nay
lat yéu'eau CPU goi ngat s6 0%h (trong truong hop dong thoi dang cé mot ngat khac cdé mic uu
tién cao hon).

Ngit 0Ah -0Ch: thay dbi

Céc ngit nay thay doi tuy theo timg mdy.

Ngit 0Dh: dia cimg (bit 5)

Ngit nay dugc goi khi két thuc cac thao tac doc, ghi dia cung.

Ngit OEh: dia mém (bit 6)

Ngét nay dugc goi khi két thuc céc thao tac doc, ghi dia mém hodc khi c6 15i xuét hién.

Ngit OFh: may in (bit 7)
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M4y in song song goi ngit ndy thong qua 8259 khi né can sy phuc vu ciia CPU.

5.3.1. Thanh ghi ngit

8259 biét dugc khi nao mot yéu cau ngit da duge xir 1y xong 1a do thanh ghi chi thi ngat & dia chi
20h. Khi mot nge“it ctia 8259 két thuc, nd thuc hién 1énh OUT gia tri 20h (EOI = End Of Interupt)
tGi cong 20h. Lénh nay thong bao cho 8259 biét rang viée xtr 1y ngat da két thuc, va 8259 c6 thé
chap nhan yéu cau ngit tiép theo.

Viéc dinh nghia cac bit cua thanh ghi che ngat 1 khac nhau, tiy loai PC. C6 thé coi rang, thiétbi
tuong tmg bit 0 ctia thanh ghi she ngit s& goi ngét 08h. Thiét bi twong ng bit 1 s& goi ngat 09hms.
Ngit OFh, ngit cudi cung ctia 8259, s& dugc kich hoat bai thiét bi twong tmg bit 7 cha thanh ghi
che ngit. Tong quat, 8 ngit trén c6 cac ky hiéu 1a IRQO, IRQI, ... IRQ céunghia la Interupt
Request (yéu cdu ngit).

5.3.2. C4c b} diéu khién ngit ciia may AT
AT c6 hai bd diéu khién ngit 8259, va n6 c6 thé xir Iy t6i 16 y€u cabngatimguon sinh ngit). Cac
ngit clia bo didu khién ngat thir hai ¢6 tén 1a IRQS, ..., IRQ1S5. Néu xuét hién mot yéu cau ngit
ctia bo diéu khién ngit thtr 2, thi né duge coi nhu 1a yéud'cau ngatsd.2 cua bd diéu khién ngit thi
nhit. Boi vay cac yéu cdu ngat ciia bo didu khién ngét thiwhai c6 d0 wu tién cao hon cac yéu ciu
ngét tir 3 d&én 7 ctia bo diéu khién ngit thir nht.
Ta ciing c6 thé che cac yéu ciu ngat clia bo diéu khién ngat thir hai, bang cach thao tic cac bit ctia
thanh ghi che ngit thudc 8259 thir hai. Thanh ghinay c6 dia chi cong AOh. ta phai giri 1énh EOI
t6i ca hai bo diéu khién ngit sau khi két thiic viéc xir Iy mot yéu cau ngit cua bo diéu khién ngit
thir hai. D6 12 vi hai bo diéu khién'nay duocndi v6i nhau, mdi yéu cau ngit cia bo thir hai déu
lam xuat hién yéu cau ngit s 2 ciia bdithtr nhat. Cac hinh sau ddy cho thdy cac yéu cau ngit cta
céc thiét bi va mirc wu tién efta chiing.

. Chiéu ting cuaufitrc vu

7 6% 4 32 1 0

—— B0 diéu khién ngit (dia chi

D@)ng xu ly toan hoc  -----------------

Thoi gian thue  ~="""""""" """ ---===mmmmoommmeees

A

Chiéu tang cua muc uu

Hinh 5.7. Cac yéu cau ngit va mirc yéu tién trén may AT

5.3.3. Cac ngit ciia AT

Vi ¢6 thém bo xir 1y ngat thir hai, nén AT c6 nhiéuu ngat cing hon PC va XT. B diéu khién ngit
thir hai c6 thé goi cac ngat tir 70h t6i 77h. Thiét bi twong tmg yéu cau ngit sb 0 s& goi ngit 70h,
thiét bi trong tmg yéu cau ngit sé 1 goi ngit 71h, ...

142



Chi ¢6 cac ngat 70h va 75h 1a dugc bo diéu khién ngat goi, bai 18 chi c¢6 hai thiét bi nbi vai 8259
nay. Tuy nhién, cac vector ngat 71h-74h va 76h-77h c6 thé duoc doi hudng cho cac muc dich
khac. Hinh 5.15 mo ta chi tict mot s6 y€u cau ngat va mic do uu tién cia chung trén may AT.
Ngit 70h: dong hd thoi gian thuc

Ngét 70h duoc goi khi dén thoi diém bao chuodng, thoi gian vira dugc cap nhat, hoac viura xay ra
mot ngat chu ky. ngdt nay thuong duge maot thu tuc cua BIOS xtr 1y.

Ngit 75h: bd dong xtr 1y téan hoc

Ngit 75h thong bao cho CPU biét 1a bo dong xtr Iy toan hoc yéu cau phuc vu (thi du, n6 da thuc
hién xong mot phép tinh nao do).

TOM TAT

Trong linh vuc cong nghé thong tin, khai niém bg xur Iy (processor) thuohg duoc goi la don vi xur
Iy trung tdm (CPU-Central Processing Unit). CPU 1a mdt thanh phan bén trong maystinh thuc hién
cong vi€c bién dich cac chi thi cua may tinh va xir ly cac dir li€u bén trong cac chuong trinh. Cung
v6i don vi luu trit chinh, thiét bi nhap/xuat, CPU 1a thanh phan‘co ban nhétkhong thé thiéu trong
bat ky hé thong méy tinh nao.

Pé tang téc do cho mot hé théng may tinh, ngoai viéc#tr dung nhiéu’ CPU, con c¢6 mot giai phap
khac — hyper threading (siéu phan ludng). Voi k¥ thuat'nay, hé diéu hanh s& nhin thidy mot
processor vat 1y thanh hai processor logic. Processor vat I 1a4mot thanh phan phan cimg thuc su,
thuc hién cac thao tac do hé didu hanh va cée chuong trinh dang thyc thi trén may tinh ra Ié€nh.
Trong khi d6, processor logic duoc tao ra boi cae,chuong trinh, tai nguyén hé diéu hanh, hodc la
su md phong cua processor vat 1y. Miét 1yido khac @€ tao ra processor logic 1a dé tan dung t6i da
ngudn tai nguyén bén trong bd xudydong théi cho phép thyuc hién tinh toan cho nhiéu tiéu trinh
hon trong cling mot thoi diém.,

CAU HOI VA BAI TAP

1. Phan biét gitta'CPU.vatly va CPU logic. Muc tiéu cua CPU logic 1a gi?

2. K¥ thuaf siéu phan ludng va Dual core c¢6 twong ty nhau khong? Hay phan biét ban chét cua
chung.

3. Tai sao ngat duoc xem 1a murc didu khién cao nhit trong mot bo xir 1y?

4.Pinkinghia va phan loai mot vai loai ngat ctng, ngit mém. Chi ra muc dich ciia ngat mém.

5, Diém an toan trong qua trinh thyc thi mot chwong trinh 1a gi? Péng hd ngit c6 muc dich gi
trong hé thong?
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CHUONG 6
HE PIEU HANH NHIEU BO VI XU LY

Chuong “HE PIEU HANH NHIEU BOQ VI XU LY" s& gi6i thiéu va giai thich cac van dé sau:
6.1 Cau hinh nhiéu processor

6.2 Céc loai hé diéu hanh hd tro nhiéu bo vi xir Iy

6.3 Pong b trong hé théng da xir Iy

6.4 Diéu phdi trong hé thong da xtr 1y

6.1. CAU HINH NHIEU PROCESSOR

Mic du toc do may tinh ngay cang duogc cai thién nhd vao cac cong nghé méi, nhung nhu cau cta
con nguoi van chua duge théa man. Mot trong cac cach tiép can nham muc dich tang toc do cua
may tinh d6 1a sir dung nhiéu bo xir Iy trén mot may. Mdi bo xtr Ij-chi cdn hoat dong & toc do binh
thuong ciing di cung cap cho hé thong kha ning tinh toan tdtthon rat gihiéu so v6i hé thng chi co
mot b xu ly. HE théng c¢6 nhiéu bd xu ly co thé chia 1am3 loaiichinh nhu sau:

+ Da xur Iy dung b nho chia sé.

+ Da xur Iy dung b nhd riéng.

+ Pa xtr Iy phan tan.

Ddi véi md hinh tha nhét, cac CPU truyén thong wdi nhau dé thuc hién mot hodc mot sb cong viéc
nao do6 thong qua viéc sir dung chungmmot bo nhd (b6 nhd chia s¢). Trong mé hinh nay, cac CPU
déu c6 quyén nhu nhau dé truy xuit.vao bo mhs vat ly. DSi voi mé hinh ther hai, hé théng gdm
nhiéu cap CPU-bd nhd duge két ndi véinhau théng qua cac dudng két ndi tdc do cao. Trong mod
hinh nay, bd nho 1a cuc bo @61 véi mdi CPU va chi c6 thé duoc truy xuat boi CPU d6. Con trong
mo hinh thtr ba, hé thong cling£0m nhiéu cip CPU-bd nhé, nhung ching két ndi v6i nhau thong
qua mang di¢n rong; chéng hannhu Internet, va hinh thanh nén mot hé théng phan tan. Trong mo
hinh nay, viéc truyén thong giita cac cip CPU-bo nhd nay ciing st dung cach chuyén thong diép
(message passing)'giéng nhu trong mé hinh thir hai. Tuy nhién, sy khac nhau giita hai hé thong
nay d6 1a.d6 tré. Po.tré dé truyén thong diép gitta cac cip CPU-bo nhd trong mé hinh thi hai 1a
thip hofi rat nHicu so v6i do tré trong mé hinh thir 3.

Mot héthong dastr Iy dung b nhé chia sé (shared-memory multiprocessor, hodc doi khi nguoi ta
¢hi goidmultiprocessor) 1a mdt hé théng ¢6 hai hodc nhiéu hon hai CPU cung chia s¢ mdt bo nho
RAM. Mot chuong trinh chay trén bt ky CPU nao ciing déu c6 kha ning nhin thiy ciing mot
khéng gian dia chi 40 nhu nhau (néi cach khac, chung duoc phan trang nhu trong hé thong c6 mot
bd,/xr 1y). Tuy nhién, diéu khac biét trong hé thong da xtr 1y thé hién & chd, mot CPU c6 thé ghi
vao mot tr nhd nao d6 mét gia tri la a nhung khi doc ra co thé s& mang gia tri khac a (bdi vi mét
CPU khac di lam thay doi gia tri nay). Piéu niy tao nén dic tinh co ban cua viéc truyén thong
giita cac tién trinh v6i nhau trong hé thong c6 nhiéu bo xir Iy — mot CPU ghi dit lidu vao trong b
nhé va mot CPU khac s& doc dé 1dy dir liéu d6 ra. Noi chung, hé diéu hanh dung cho hé thdng da
xtr 1y ciing twong tw nhu hé diéu hanh trong hé thong don xir Iy. N6 ciing xir Iy cac 10i goi hé
thdng, thuc hién viéc quan 1y bd nhd, cung cip co ché quan 1y tap tin cling nhu cac co ché quan 1y
vao ra. Tuy nhién, c6 mot sé van dé mdi ma ching ta can quan tim khi nghién ctru mot hé diéu
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hanh dung trong hé théng da xur 1y. Ching han nhu: viéc quan 1y tai nguyén, viéc dong bo tién
trinh, ciing nhu viéc diéu phdi tién trinh trong nhiéu bd xur 1y khac nhau.

Trong gi6i han cua gido trinh ndy, ching t6i chi cung cip cho ban doc chi tiét vé ciu hinh phan
ctng ciing nhu cac van dé lién quan vé hé diéu hanh cho hé théng da xur Iy dung bo nhé chia sé.
Phan tuong tu cho hai hé théng con lai, ban doc ¢ thé tham khéao thém trong cac tai li€u khac vé
h¢ diéu hanh khac.

Mic du cac hé théng c6 nhidu bd xir Iy déu cho phép moi CPU c6 thé truy xuit dén bo nhd cta hé
théng, nhung mot vai h¢ théng c6 thém mot dac tinh nira, do 1a nd cho phép moi tir nhé c6 thé
dugc doc ra voi cung mot toc do. Nhiing hé théng nay dugc goi la hé théng da xtly, UMA
(Uniform Memory Access Multiprocessor). Nguoc lai, hé thong nao khong c¢6 kha mangitrén thi
dugc goi 1a NUMA (NonUniform Memory Access Multiprocessor). Vi sao co su khdc bi¢tnay
chung ta s& tim hiéu ¢ phan sau, con bay gio chiing ta s& 1an lugt tim hiéu timg loai hé théng mot.

6.1.1. H¢ thong da xir Iy UMA dung md hinh Bus

Cac hé théng ¢4 nhiéu bo xur Iy don gian nhét déu dua trén motbus chung, dirgc minh hoa trong
hinh 6-1(a). Hai hodc nhiéu CPU va mét hodc nhiéu bd nhié, tat ca sir dung mot myén bus dé
truyén thong. Khi mot CPU mudn doc mot tir nhd, trudc ticnnd phai kiém tra xem bus c6 rdi
khong. Néu trang thai bus 1a rdi, CPU sé& goi dia chiga tidthd ma'né mudn doc dir lidu 1én trén
bus, kiém tra mot vai tin hiéu diéu khién, va doi cho dénkhi bd'nhd dit tir nhé duge yéu cau 1én
1én bus.

Bé nhé fifng — ?}i:]::
Bd nhui chua sé
¥ | | {
CPU CPU M CPU CPU M CPU CPU M
| | | | | —|
‘ | | ‘ Cache | ‘ ‘ | |
Bus
(a) (b) c)

Hinh 6.1: Cac hé thongyda xi 1y ding md hinh Bus: (a) Khong c¢6 cache. (b) C6 cache. (c) Co
cache va cac.bo nho riéng.

Con néu bus'ban khit mot CPU mudn doc hodc ghi bo nhd, CPU phai doi dén khi bus trd vé trang
théi roi, o1 veithe théng ¢6 2 hodc 3 CPU, viéc canh tranh bus 1a c¢6 thé quan ly dugc. Tuy nhién
néu,hé'théng c6 s6 lwong CPU 16n hon (vi du 32, hodc 64 CPU), diéu nay la khong thé. Hé thong
i haniché hoan toan boi biang thong cho phép cua bus, va vi vay hau hét cac CPU sé 1di trong
phan 16n thoi gian.

Gidi phap cho van dé nay 1a thém bo nhd cache cho mdi CPU nhu chi ra trong hinh 6-1(b). Bo
nhé cache ¢6 thé nim bén trong chip cua CPU, nam ké bén, nim trén bo mach cta CPU, hoic
dugc két hop tir cac cach trén. Didu nay thyuc sy 1am giam bot tai cho bus chung. Va vi vay hé
thong ¢ thé hd tro nhiéu CPU hon. N6i chung, caching khong thyc hién trén mot don vi nhé
riéng ndo, ma nod dya trén khéi cac byte (thuong 1a cac khdi 32-byte hodc 64-byte). Khi mot tir
nhé dugc tham chiéu dén, thi toan bo khéi (block) chira tir nhé d6 s& duge nap vao trong cache
ctia CPU yéu ciu.
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M&i block dir liéu trong cache hodc 1a read-only (trong trudng hop né hién dién trong nhiéu cache
& cung mot thoi diém), hodc 1a read-write (trong trudng hop né khong hién dién trong cac cache
khac). Néu mét CPU cb géng ghi mét tir nhd dang hién dién bén trong mot hoac mot vai cache
khac, mot tin hiéu s& dugc phan cing phat 1én trén bus dé thong bao cho cac cache khac biét viéc
ghi ndy. Néu cac cache nay c6 mot ban sao (gidng nhu ban gbc trong bd nhd), thi chung s& chi
huy bo nhimg ban sao ndy va cho phép CPU nap block dir liéu tir b nhd vao cache. Bdi véi mot
vai cache c6 mdt ban sao da dugc thay ddi, thi nd phai hodc 1a dugc ghi ngugc lai ra bo nhé trude
khi viéc ghi duge thuc hién, hodc dugc truyén truc tiép dén CPU c6 nhu cu ghi théng qua bs.
Mot kha ning khac co thé duoc thiét ké nhu trong hinh 6-1(c). Trong moé hinh naygmdi CPU
khong chi ¢6 cache ma con c6 b nhé riéng dugce truy xuit théng qua mot bus riéngh Déisir dung
tdi wu cdu hinh nay, trinh bién dich nén dat tAt ca cac chuong trinh text, chudi, hé‘mg $6 va nhiing
dir liéu chi doc, ngan xép, va cac bién cuc bd vao trong cac bo nhé riéng nay. Bo nh¢.chia s¢ dung
chung chi duoc sir dung cho céc bién chia sé. Trong hau hét cac truong hgp, viée 1am ndy s& giam
dang ké luu lwong cho bus chung, tuy nhién diéu nay ciing doi hoi sy tichleuc hop tac tir trinh
bién dich.

6.1.2. H¢ thong da xir Iy UMA ding mé hinh chuyén.mach chéo (Crossbar Switch)

Ngay ca khi hé thong duoc hd trg nhiéu CPU véi bodhé cache, thi viee sir dung mot tuyén bus
duy nhét ciing chi cho phép tdi da 16 hoic 32 CPU trefig mothé thong da xtr Iy UMA. Nham
ning cao hon nita kha ning dap ung cho hé théng, can thaydoi cach két ndi cac CPU. Mot cach
két ndi don gian gitta n CPU va k bo nhé dé hinh thanhanot mo hinh két ndi chéo duge thé hién
trong hinh 6-2. M6 hinh nay da dugc ung dung cach day nhiéu thap ky trong céc tong dai chuyén
mach dién thoai dé két ndi mot nhomcac line vao va mot tip cac line ra. Trang thai ciia mdi giao
diém (crosspoint), diém giao nhail giita duongyngang (line vao) va duong doc (line ra), 1a dong
hay mé tiiy thudc vao trang théikét noithay khong két ndi cua duong ngang va duong doc nay.
Trong hinh 6-2(a), 3 crosspoint dong dong thoi, cho phép 3 két ndi giita CPU va bd nhé duge
hinh thanh cung lic. D6 1a cdeap (001, 000), (101, 101), va (110, 010). Puong nhién 14 nhiéu sy
két hop khac ciing déu c6 kha néing nhu vay. M6 hinh nay co6 thé hd tro toi da nxk su két hop co
thé c6 giita n CPU va kg nhéi

Mot trong nhimgidac diém ndi bat cia mo hinh nay 1a né dam bao hé thong khong bi nghén.
Nghia 146¢ khong céytruong hop mot CPU nao d6 khong ¢ bo nhé dé 1am viée chi vi mot vai
diém crosspoint dabi sir dung. Ngoai ra, hé thong ciing khong can phai 1ap ra ké hoach phéan phéi
tai'nguyén cho.€PU trudc. Ngay ca khi nhimg két nbi bat ky giita CPU va bo nh¢ da duoc thiét
l1apy hé théng déu co kha nang cho phép thuc hi¢n két ndi cac CPU va bo nhé con lai véi nhau.
Mt trong nhitng yéu diém I16n nhat ciia mé hinh nay 1a sé luong crosspoint rat 16n khi s6 CPU va
b6 nhd tang 1én. Voi 1000 CPU va 1000 bo nhd thi hé théng s& c6 1000000 crosspoint. Mot mo
hifth két ndi 16n nhu thé 12 khong kha thi. Tuy nhién, ddi véi cac hé thdng véi kich thudc nho hon,
thi day 1a mot moé hinh tuyét voi.
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Hinh 6.2. (a) Chuyén mach chéo 8x8. (b) Giao diémmoé. (c) Giao diém dong.

6.1.3. H¢ théng da xir Iy UMA diung mé hinh mang chuyén mach da ting (Multistage
Switching Network)

Mot thiét ké hoan toan khéac cho hé thong da xirlf dua trén chuyén mach 2x2 dugc trinh bay trong
hinh 6-3(a). Chuyén mach nay c6 2 ngod vde va 2 ngé ra. Cac message co thé dén bat ky mot trong
hai ng6 vao va duoc chuyén ra thed mot trong hai ngo ra. Theo d6, mdi message s& gdm 4 phan,
nhu trong hinh 6-3(b). Trong hinh nay, trudng Module cho biét ving nhé nao duoc st dung.
Truong Address cho biét dja‘chi néo trongving nhé d6. Trudng Opcode cho biét hoat dong gi s&
duogc thyc hién (doc (REAB) hdy ghi (WRITE)). Va truong Value 1a truong tiy chon, cho biét
toan hang nao s€ dugc dung vao,viéc doc hodc ghi (chéng han nhu mot tir 32-bit sé€ duoc doc hoac
ghi). Chuyén mach (SWitch) s& kiém tra truong Module va dung n6 dé xac dinh xem message nén
di ra ngd nao, X hayY-

A—| —X —n |
|

(@) (b)
Hinh 6.3. (a) Chuyén mach 2x2. (b) Dinh dang ciia Message.

Céc chuyén mach 2x2 c6 thé duoc sip xép theo nhiéu cach dé tao nén mot mang chuyén mach da
tang (multistage switching network). Mot kién triic dién hinh cho loai nay duoc trinh bay trong
hinh 6-4. O day, 8 CPU duoc két ndi v6i 8 bo nhd st dung 12 switch. Mot cach tong quat, véi n
CPU va n bd nhd, ching ta can log,n tang (stage) v4i n/2 switch cho mdi tang. Nghia 13, tong
cong hé thdng can (n/1)log,n switch. Pidu nay rd rang 13 tét hon nhiéu so voi hé théng da xur Iy
UMA dung chuyén mach chéo, can tGi n? crosspoint, dac biét 1a khi n mang gia tri 16n.
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CPU * Bi nh¥
000 | ; 000

Hinh 6.3. Mang chuyén mach Omega

Xét mang chuyén mach Omega nhu trong hinh 6-4, gia sir CPU 01 mudn doeimdt tir nhé (word)
tr bo nhd 110. CPU goi message READ dén chuyén mach 1Dychirangia trd 110 trong trudong
Module. Switch 1dy bit dau tién (bén trai nhat) cua 110 va diing n6 cho viéc dinh tuyén. Néu bit
nay co gia tri 0, switch s& chon 1én ngo ra phia trén, nguge lainéu bit nay co gia tri 1, thi switch
s& chon tuyén bén dudi. Nhu vay, trong truong hopddy, bit dauptién co gia tri 1, nén message
dugc dua dén ngd ra bén dudi dé di dén switch 2D.

Tat ca cac switch & tang thir 2, bao gdm switch 2D, bit th2/(tir trai sang) s& dugc dung vao viéc
dinh tuyén. Va trong truong hop nay, bit thir 2,c6 gia tr 1, nén message ciing dugc chuyén dén
ngo ra bén dudi dén switch 3D. Tai daysbit thir 34 trai sang s& dugc kiém tra, va vi nd mang gia
tri 0 nén message s& dugc chuyén déf ngo rawbén trén va di dén bo nhé 110. Két qua l1a message sé
di theo con duong dugc danh dawbangky ty a trong hinh 6-4.

Gia su tai cung thoi diém dién ra nhiing viéc trén, CPU 001 mubn ghi mot word dén bd nhd 001.
Mot tién tinh twong tu nhu vay,ciing xay ra, & d6, message duoc dinh tuyén thong qua cic cong
theo thir tw nhu sau: message dén ngod vao trén cta switch 1B va di ra & ngo ra trén cua 1B, sau do
dén switch 2C{¥andinra. 0'ngo ra trén cua 2C dé dén switch 3A, sau cung thi message sé& di ra ¢
ngo ra dugi' ciia switch 3A dé dén bd nhé 001. Két qua 1a message sé& di theo con duong duoc
danh da@ bangky tu Btrong hinh 6-4. Boi vi 2 yéu cau nay sir dung cac switch, két ndi va bo nhé
khaemhau, nén khéng xay ra bat ky su dung d6 nao, ching c6 thé thuc hién cong viéc mot cach
ddng thoi.

Tuyithién, didu gi s& xay ra néu CPU 000 dong thoi mudn truy xuit bo nhd 000. Yéu cau clia nd
s& dungdo voi nhu cau cia CPU 001 tai switch 3A. Mot trong hai yéu ciu nay phai doi. Khong
gidng nhu co ché chuyén mach chéo, mang Omega 1a mot mang c6 kha niang xay ra nghén. Khong
phai moi yéu cau déu co thé dugc xur Iy dong thoi. Pung d6 c6 thé xay ra do viée sir dung chung
két ndi, switch hodc bo nhd ma cac yéu cau truy xuat dén.

Tir hé thdng nay, ngudi ta mong doi c6 mot hé thdng duoc cai tién hon bang cach cho phép cac
word lién tuc dugc luu trong cac b nhd khac nhau. Diéu nay cho phép hé théng truy xuit dén bo
nh¢ nhanh hon. Ngoai ra, tinh trang nghén mang ciing c6 thé dwoc khic phuc bang cach cung cip
nhiéu dudng di tir mot CPU nay dén mot bd nhé bat ky, khi d6 tée do truy xuit bo nhd ciing duge
cai thién dang ké.
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6.1.4. H¢ théng da xir Iy NUMA

Céc hé thong da xir Iy UMA dung bus thuong bi gidi han tdi da khoang vai ta CPU, con cac hé
thdng dung chuyén mach chéo hodc chuyén mach da ting thi can nhiéu phan cting hd tro. Bé cho
phép mot hé théng 6 thé hd tro tot voi trén 100 CPU, nguoi ta dua ra mot cach tiép can khac. Voi
cach tiép can nay, vi¢c truy xuét bo nhd cuc bd s& nhanh hon viée truy xuét bo nhG & xa. Nhu vay,
céc chuong trinh hd tro UMA s& chay tdt trén cac may hd tro NUMA ma khong c6 su thay do6i
nao. Trong khi d0, cac chuong chuong trinh duoc hd tro NUMA sé& giam hiéu sut thuc thi khi
chay trén cac may hd trg UMA & cliing mot téc do dong hd.

Céc may NUMA c6 3 dic diém chinh c6 thé phan biét voi cac hé thong da xir Iy khac, d6a:

C6 mot khong gian dia chi duy nhat c6 thé nhin thiy boi tit ca cac CPU.

Truy xuét bd nhd & xa thong qua hai 1énh LOAD va STORE.

Truy xuét bd nhé & xa chadm hon truy xuét bd nhd cuc bo.

Khi thoi gian truy xuat bo nhé & xa c6 su khac biét 16n so voi thoi gian truy xuatdd nhé cuc bd
(boi vi khong c6 co ché caching) thi hé thong duoc goi 1a NC-NUMA (NonCaching NUMA).
Nguoc lai, khi ¢6 cac bd nhd cache, thi hé théng dugc goi 1a €CC-NUMA (Cache Coherent
NUMA).

MNode 1 Node 255
CPU B nhe CPU Bg nhe

—

Bus cuc b Bus cuc hi

Bus ding chung

(@)

218_4 |
Bits 8 18 6
| MNode ] Block ]Offset] == =]
(b) 4|0
3|0
211 82
110
oo

(c)

Hinh 64, (a)H¢é thong da xu 1y sir dung Directory — 256 node. (b) Phan chia dia chi 6 nhé 32-bit
thanh cac truong. (c) Cau triic Directory ctia node 36.

Qéch tiép can pho bién nhét dé xay dung mot hé thong da xtr Iy CC-NUMA hién nay 1a sir dung
mot co s& dir liéu dé luu vi tri cta cac khoi cache va trang thai cua chung. Khi mot khdi cache
duoc tham chiéu, co s& dit liéu dugc yéu cau duoc truy van dé tim ra vi tri va trang thai ctia no 1a
nguyén ban hay dé bi sira ddi. Vi co so dir liéu nay phai dugc truy van bai moi chi thi 1énh tham
chiéu dén bo nhd, nén nd phai dugc luu gilr trong mot thiét bi phﬁn cung dac biét hd tro tde do
truy xut cuc nhanh.

Pé lam 16 hon y tudng ciia hé thdng nay, ching ta xét vi du don gian dwoc md ta nhu trong hinh
6-5. Mot hé théng gdm 256 node, mdi node gdm mot CPU va 16MB bo nhé RAM duge két ndi
dén CPU thong qua mot bus cuc bg. Téng b nhé 1a 2% byte, dugc chia lam 22% khéi cache, mdi
khéi 64 byte. Bo nhé duoc dinh vi ¢b dinh tai mdi node, v6i 0-16MB cho node 0, 16MB-32MB
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cho node 1 ... Cac node dugc két ndi voi nhau nhu trong hinh 6-5(a). Ngoai ra, mdi node ciing
Ivu giir cac thuc thé (entry) trong thu muc (directory) cho 2'® khéi cache 64-byte (hinh thanh bo
nhé 2** byte) twong ung.

bé théy 1o co ché 1am viéc caa hé théng nay, thyc hién theo vét 1énh LOAD tir CPU 20 nhu sau.
Pau tién, CPU s& phat chi thi 1énh dén don vi quan 1y bd nhé cia n6 (MMU), don vi nay sé&
chuyén chi thi 1énh d6 sang mot dia chi vat 1y (gia sir 1a 0x24000108). MMU tiép tuc chia dia chi
nay thanh 3 phan nhu trong hinh 6-5(b). Gia sir 3 phan nay lan luot ¢ gia tri 1a node 36, khi
cache 4 va offset 8. Nhu vay, MMU nhan thay rang, word dugc tham chiéu 1a tir node 36, khong
phai node 20, do vay n6 goi mot message yéu cau dén node 36, 1a node quan 1y khoi cache 4, héi
xem khdi 4 ¢6 dugc cache hay khong, néu c6 thi né dugc cache ¢ dau.

Khi yéu cau nay dén node 36, nd s& duoc chuyén dén phan cing Directory. Phan cimg nay s& do
trong bang gdom 2'® thyc thé ctia né dé tim ra thyc thé 4. Tir hinh 6-5(c), chung ta thiy.rang khoi 4
khoéng duoc cache, do vay phﬁn ctirng s€ nap dong 4 tir by nhd RAM cuc b, va gdi nguoc lai node
20, ddng thoi cap nhat Directory ¢ thuc thé 4 va chi ra rang khdi nay bay giéduo@cache ¢ node
20.

Béy gid, ching ta xem xét mot yéu cau khac, 1an nay node 204161 vé khoi cache 2 cua node 36. Tir
hinh 6-5(c), chung ta thay rang khéi nay duoc cache tainode82. Nhur vdy, phan cing phai cap
nhat thyc thé 2 trong Directory dé chi ra rang khdi nay’ dang duee eache ¢ node 20 dong thoi vo
hiéu héa cache cua no.

6.2. CAC LOAI HE PIEU HANH'HO. TRONHIEU BO XU LY

Trong phan nay ching ta chuyén tir phan eung sangytim hi€éu vé phan meém, cu thé l1a chung ta s¢
tim hi€u vé cac h¢ dieu hanh ho tfg cho cacth¢ thong co6 nhicu by xur ly. Co rat nhiéu loai, tuy
nhién, & day chung ta s€ tim hiéu3 trong so cac loai do.

6.2.1. Mbi CPU c6 riéng mot'hé didu hanh

CPU1 CPU?2 CPU3 CPU4 Bi nhe 1[4}
1 2
05 05 as 035 Data | Data
. e e L L 3
Tieng . . b Data | Data
05 code

i

N

Bus

Hinh 6.5. Phan chia bd nhé cho cac CPU trong hé théng da xir 1y, nhung ciing chia sé chung tap
1énh ctia hé diéu hanh. Dit liéu cling dugc luu trit riéng cho tirng CPU.

Céch don gian nhat dé t6 chirc mot hé diéu hanh hd tro nhidu bo xir 1y 14 phan chia ¢ dinh bo nhé
thanh nhiéu phan tuong tmg vdi s6 lugng CPU ma hé théng hd trg. Mdi CPU duoc cip mot bd
nhd riéng va s¢ hitu mét ban sao ri€ng ctia hé diéu hanh. Két qua la, n CPU sau do6 s€ hoat dong
nhu 1a n may tinh doc lap. Mot md hinh t6i wu nhu duoc trinh bay trong hinh 6-6, & do, hé théng
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cho phép cac CPU chia sé code cta hé diéu hanh trong khi dit liéu thi dwoc luu trir riéng tai cac
vung nhé da danh riéng cho chung.

So d6 nay van t6t hon truong hop hé théng c6 nhiéu may tinh tach biét boi vi nd cho phép cac
CPU c6 thé chia sé mot tap cac tai nguyén dia va cac thiét bi nhap/xuat khac, dong thoi nd ciing
cho phép bo nhd dugce chia sé mdt cach linh hoat hon. Thi dy, néu mot ngay dep troi nao do, mot
chuong trinh ¢6 kich thudc 16n bat thudng can duge thuc thi, thi mot trong cac CPU van ¢ thé
dugc cung cAp mot phan bd nhd du 16n dé thuc thi chuong trinh d6. Ngoai ra, cac tién trinh con c6
thé truyén thong v6i nhau mot cach hidu qua, chang han nhu mot producer c¢é thé ghi dir lidwyao
b6 nh¢ dong thoi mot consumer 1y dir lidu d6 ra tir noi ma producer ghi vao. Tuy nhiéns thiét ké
nay van cho thiy mét sé nhuoc diém sau:

Tht nhit, khi mét tién trinh tao mot 16i goi hé théng, thi 101 goi hé théng nay s€ duoc thuc thitrén
chinh CPU cua tién trinh d6 sir dung cac cdu tric dit liéu trong cac bang ciia cungshé diéu hanh
danh CPU do.

Thi hai, vi mdi hé diéu hanh déu c6 mot tap cac tién trinh duoc diéw phdi boiichinh no. Cho nén,
s€ khong co viéc chia sé tién trinh & day. Néu mot user lam viéc yi CPU. 1 thitét ca cac tién trinh
ctia user nay chi chay trén CPU 1. Két qua 13, CPU1 qué tai trong khi'eac CPU khéc thi ranh rdi.
Thir ba, khong ¢ viéc chia sé trang nhé ¢ day. Chang han nhw, trong khi CPU 1 ¢6 nhiéu trang
nhé du thira, thi CPU 2 van phai thuc hién phan trang'lién tuc. Khéng c6 cach nao d¢é CPU 2 ¢
thé muon mét vai trang nhé tir CPU 1 bai vi b nhd dddue chiared dinh.

Thir tu va ciing 14 nhuge diém 16n nhat. Néuandi hé diéuhanh cta timg CPU luu gitt mot ving
nhé cache cua cac khdi dia moi st dung gan @y, thi mdi hé diéu hanh sé& thao tac trén khoi dir
liu nay mot cach doc 1ap véi cac hé didu hanh khac. Vi vay, c6 thé s& xay ra trudng hop 1a cic
khdi dia nay tré thanh mot phan riéng va ¢hi bi thay d6i boi moét CPU twong tmg tai mot thoi
diém. Piéu nay din dén nhimng két qua mau thuén nhau. Chi c6 mot cach duy nhat dé loai bo van
dé nay 1a loai bo cac viing nhé"eache. Didu nay khong cé gi kho, nhung van dé 1a né s& lam giam
déng ké hiéu suat 1am vi¢efclia h¢ thong.

Vi nhitng 1y do d6 ma mé hinh nay khong con duoc str dung nita. Mot md hinh tht hai duoc dé
cap trong phan tiép theo 1a hé di¢u hanh hd trg nhiéu bo xir Iy hoat dong theo co ché Chi-Té
(Master-Slave)q

6.2.2. H¢ diéit hanh cho nhiéu bd xir Iy hoat dong theo co ché Chii-T (Master-Slave)
Trong mo hinh sifty, duoc trinh bay trong hinh 6-7, mot ban sao cua hé diéu hanh duogc luu gitr
trén CPU 1, cic CPU khac khong c6 tinh ning nay. Khi d6, tat ca cac 10i goi hé thong déu dugc
chuyén dén CPU 1 d duoc xur Iy & day. Ngoai ra, CPU 1 ciing c¢6 thé chay cac tién trinh ngudi
dimg néu né c6 du thoi gian. M6 hinh nay dwoc goi 1a “Chu-Té” véi CPU 1 1a “chi” con cac CPU
khac dong vai tro 1a “t6”.

Mo hinh Chi-Té nay gidi quyét hau hét cac van dé trong mo hinh thir nhat. C6 mét ciu trac dir
li¢u duy nhat (thi du nhu mot danh sach hodac mot tap cac danh sach duoc sép thr ty uu ti€n) dé
theo vét cac tién trinh sin sang. Khi mot CPU muén di vao trang thai roi, nd s& yéu clu hé diéu
hanh gan cho né mét tién trinh dé thuc thi. Néu dwoc gan thi no tiép tuc lam viée, néu khong nd
moéi di vao trang thai rdi. Nhu vay, sé khong bao gid xay ra trudng hgp mot CPU rdi trong khi
mot CPU khac qua tai. Tuong ty thé, cac trang nhé ciing c6 thé duoc phéan phdi cho tit ca cac tién
trinh mot cach linh dong. Ngoai ra, mo hinh nay chi hd trg mot ving nhé cache nén s& khong bao
gid xay ra viéc c6 nhitng két qua méau thuin nhau.
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CPU1 CPU2 CPU 3 CPU 4 B nhe o

Master §lave Slave Slave i trinh
chay chay cac chay cae chay cac us:r
OS. ‘Hén trinh Hén trinh ‘Hén trinh

user user user 0s

N

Bus

Hinh 6.6. M6 hinh hé diéu hanh Chu-Té trong hé thdng da xtr Iy

299

Vian dé trong md hinh nay 1 hé thong co thé xay ra tinh trang nghén c6 chiai tai CPU “chti” néu ¢
quéa nhiéu CPU trong hé thong. Nghia 1a CPU “chu” phai giai quyét tit ca cde 10i goi hé thong tir
cac CPU “t6”. Gia sir c6 10% tong thoi gian duoc ding vao viée xir Bacac 10 201 hé théng thi voi
hé thdng ¢6 10 CPU nd sé& lam tran ngap CPU “chu”. Con néu'h&thongie620 CPU thi nd s& bi
qué tai. Vi vdy mé hinh nay 1a don gian va chi c6 thé 1am vife.duoc che cac hé thong da xir 1y voi
s6 lwong nho cac CPU.

6.2.3. H¢ diéu hanh cho hé théng cé nhiéu bo/xir Iy d6i xing (Symmetric
multiprocessors)

Trong md hinh nay, chi c6 mot ban saejcua hé diéu hanh trong bd nhd, nhung bt ky CPU nao
cling c¢6 kha nang su dung nd. Khi mét 161 goi hé théng duoc tao ra cho mdt CPU nao do, thi CPU
nay s& thyc hién truy xuét dén kernelietia hé didu hanh va tién hanh xir 1y 16i goi hé thong d6. Mo
hinh nay dugc thé hién trong hinh 6-8.

CPU1 CPU 2 CPU 3 CPU4 B nhir o

chay tién chay tién chay tién chay tién
irinh uszer irinh uzer irinh user trinh user
va 0§ va 0% va 0§ va 0%
‘chia 58 chia zé chia =& chia zé 0s

\ ™

Bus

Hinh 6.7. M6 hinh hé diéu hanh cho hé thdng da xu 1y d6i xtng

Mo hinh nay 1am can bang qua trinh xir Iy va phéan phdi bd nhé mét cach linh hoat trong hé thong
vi n6 chi hd tro duy nhat mot tp cac bang cua hé diéu hanh trén cung mot phan cing. Ngoai ra,
n6 con loai bo dugc van d& nghén cb chai trong mé hinh “chu-t6” vi né khong cé CPU nao dong
vai tro “chu” trong hé théng ca. Tuy nhién n6 van c6 van dé cua riéng nd. Néu c6 hai hodc nhiéu
CPU dang thyc thi cting luc cac doan code ctia hé didu hanh, van dé nghiém trong s& xay ra. Diéu
gi s& xay ra néu c¢6 hai CPU chon cling tién trinh dé thyc thi va yéu cau cung trang nhé rdi? Cach
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don gian nhat dé giai quyét vin dé nay 1a sir dung bién mutex dé cho phép khi nao thi mot CPU
duogc di vao mién ging dé thuc thi tién trinh va sir dung trang nhd ma né can. Khi mét CPU muédn
thuc thi doan code cua hé diéu hanh, trude tién né phai gianh dugc mutex. Néu mutex bi khoa, nd
phai doi. Theo cach nay, bat ky CPU nao ciing c6 thé thuc thi code ciia hé diéu hanh, nhung chi
tai mot thoi diém chi cé mot CPU duoc thuc thi.

Tuy nhién hiéu suat thuc hién ctia mé hinh nay ciing khong kha hon mé hinh “chi-t¢” nhiéu. Gia
sir rang 10% tong thoi gian dwoc danh cho hé diéu hanh xir 1y twong tranh, néu hé thdng hd trg 20
CPU thi can phai c6 mot hang doi CPU kha dai dé cac CPU lan luot duoc phuc vu. Tuy thé, trong
md hinh nay, diéu nay dugc cai thién dé dang hon. Vi rang, nhidu phan trong mot hé diéu hanh1a
doc lap voi mot vai phﬁn khac. Chfmg han nhu, sé chéng ¢ van dé gi néu moét CPU dangthuc thi
viéc diéu phdi trong khi mot CPU thir hai khac dang giai quyét mot 101 goi hé thong vé tap tin va
mot CPU thir ba thi lai dang xir 1y van d¢ 13i trang.

Tir nhan xét ndy, chung ta thiy 16 rang hé thong co thé duoc chia thanh fthidu mién ging doc 1ap,
cac mién giang nay khong thuc hién bat ky mot su twong tac nao vdi nhau. Mdi mién ging dugc
bao vé bai mot bién mutex ciia n6, va nhu vay chi c6 mot CPU cé théthyc thi code cia hé didu
hanh tai mot thoi diém. Tuong ty nhu trong trudng hop motbang nao déutfong hé diéu hanh co
thé dwoc sir dung boi nhidu mién ging, va mdi bang nhu thé ciing ¢an c6 mot bién mutex cia
chinh né dé quan 1y viéc twong tranh. Theo cach nay, mdi mién gang46 thé duoc thuc thi boi mot
CPU tai mot thoi diém va mdi bang (duge bao vé bdiumiéd ging) cung cé thé duoc truy xuét chi
boi mot CPU & mot thoi diém.

Hau hét cac hé thdng c6 nhiéu bo xtr Iy déu sie.dung mé hinh nay. Cai khé trong cach tiép can nay
khong nam & chd viét code nhu thé nao,cho khde,voi mot hé diéu hanh thong thuong trude day.
Ma cai kho ¢ day 1a viée chia n6 thanh nhiéu mién ging dé co thé thyc thi code ciia hé diéu hanh
mot cach dong thoi boi nhidu CPU ma khongybi anh huong boi bat ky mot CPU nao khac. Bén
canh do, tt ca cac bang dugc_su dung béi hai hoac nhiéu mién gang phai dugc bao vé béng mot
bién mutex va cac doan codé dang sir dung bang nay ciing phai sir dung bién muxtex mot cach phu
hop.

Ngoai ra, van dé “khéa chét” (deadlocks) ciing phai duoc quan tim. Néu ca hai mién ging déu can
ding bang A va bang By va mot trong hai mién ging niy yéu cau bang A trudc trong khi mién
ging kia lai yéu cau bang Brtrudc. Vi vdy, trude sau gi thi deadlock ciing s& xay ra va khong mién
ging naosbiét duge Iy do tai sao. Theo ly thuyét thi tat ca cic bang nén dugc gan cic gia tri
nguyén, va cc mién ging ciing can gianh dugc cac bang theo thir ty ting dan. Chién luoc nay sé
tranh deadlocks dhung no doi hoi ngudi 1ap trinh phai suy nghi rt can than dé chon ra bang nao
ma mdi mién ging can gianh dugc theo dung thir tw. Khi code di dugc phat trién sau mot thoi
gian thuc thi, mot mién gang c6 thé can mot bang mdi ma néd chua bao gid can trude day. Néu
mat 1ap trinh vién chua c6 kinh nghiém va chua hiéu ro6 vé hoat dong logic cua h¢ théng thi s& dé
dang thyc hién viéc chon ra mot mutex cho bang ma mién ging can va sau d6 giai phong né di khi
khong con can dén nira. Diéu nay dé dan dén deadlocks. Vi vay, viéc st dung bién mutex da
khong dé thi viéc giit né 1am viéc dung trong subt qué trinh hoat dong cua hé thong 1a didu cuc
hon d6i v&i cac 1ap trinh vién.
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6.3. PONG BO TRONG HE THONG PA XU LY

Cac CPU trong mot hé thdng can duoc dong bd thuong xuyén. Chung ta di thay diéu nay thong
qua viéc cac mién ging va bang dugc bao vé boi cac bién mutex. Bay gio chung ta tim hiéu xem
viéc d@)ng bo thue sy duge thue hién nhu thé nao trong mot hé théng ¢ nhiéu bo xur ly.

Ciing can nhic lai rang, dong bo 1a tinh chit co ban trong bat ky mot hé théng may tinh nao. Néu
mot tién trinh trén mot hé théng c6 mot bd xur 1y tao mot 101 goi hé théng yéu cau truy xuat mot
vai mién ging hay bang trong kernel ctia hé diéu hanh, thi code trong kernel chi c6 thé thuc hién
cAm cac ngit trude khi cho phép truy xudt bang. Loi goi hé thdng sau d6 thyc thi cong viée cliamd
va ciing biét rang n6 co thé s& két thac ma khong c6 sy truy xudt bang cta bt ky tién tfinhmao
khac. Trén mot hé thong nhiéu bo xir 1y, viéc cAm ngit chi gdy anh hudong d6i véi mot CRU nao
d6 thoi. Cac CPU khac tiép tuc 1am viée va c6 thé thuc hién viée truy xuét bang trong kernel ctia
hé diéu hanh. Két qua 1, mot giao thirc sir dung mutex thich hop phai dugc st dung béi tit ca cac
CPU dé dam bao rang viéc ngin chin truy xuat dong thoi lam viée tot.

Phan chinh ctiia mot giao thuc dung bién mutex 1a mot chi thi 1énh@Chi thi nay cho phép mot tur
nhd duge kiém tra va thiét dat lai gia tri. Ching ta dd thdy cachema giao. thie TSL (Test and Set
Lock) duoc st dung trong chuong 3 dé cai dat cac mién gang nhu thé&nao. Nhu ching ta da thay
trudc day, nhiing gi ma mot chi thi lam do6 1a doc mottir nhé,ra va/ghi nd vao mdt thanh ghi.
Pong thoi, n6 ghi mot gid tri 1 (hodc mot gia tri khac.0'nao do) vaodir nhd. Tat nhién, né phai tén
hai vong truy xuat bus riéng biét dé thuc hién viéc dochwa ghi b§ nhd. Trén mot hé théng c6 mot
b6 xtr 1y, mién 1a mot chi thi khong bi ngat giifa chimg, giao'thirc TSL ludn lam viée ding chic
nang cua no.

Bay gio, ching ta tim hiéu vin dé nay trén mot hé thong c6 nhiéu bo xir Iy. Trong hinh 6-9, tir nhé
1000 duoc dung nhu mot bién lock €6 gia trikkhai tao 13 0. O budc 1, CPU 1 doc ra tir nhd va lay
duoc gia tri 0. O budc 2, trude kit CPU 1 c6 corhodi dé ghi nguoc lai tr nhd mét gia tri mdi mang
gid tri 1, thi CPU 2 truy xuat@ewva ciingidoc ra tir nhé ¢ gid tri 0. O bude 3, CPU 1 ghi gia tri 1
vao tir nhé. Bude 4, CPU 2 ciing/ghi gia tri 1 vao tir nhé. Vi ca hai déu lay gi tri 0 tir chi thi TSL,
nén cé hai déu c6 quyén truy x@tat dén mién ging va van dé giai quyét twong tranh bi that bai.

Tie nhi Bis wthi
CPUT  ioo § nho CPU 2
duye khii
taogiatril .

¥ -~
| 1

|
tl.CPUldgcgiétrilL Lz.cpuzachiﬁu-;nj

3. CPU1 ghigianil 4.CPU2ghigianil \B
us

Hinh 6.8: Chi thi 1énh TSL c6 thé b 16i néu Bus khong thé bi khoa. Bén budc trong hinh minh
hoa day cac su kién giy ra 16i.

Dé ngin chin van d& nay, chi thi TSL dau tién phai khoa bus, ngin chin cac CPU khac truy xudt
bus. Sau dé méi cho phép ca hai CPU truy xuat dén bd nhd. Va sau cing méi giai phong bus. Chi
thi ndy chi co thé dugc cai dat trén mot bus ¢6 hd trg giao thirc phan cimg dic biét. Cac bus hién

154



nay déu c6 kha ning nay, con trudc day, viéc cai dat chi thi dang nay 1a khong thuc hién dugc.
Day ciing 1a 1y do tai sao Peterson da dua ra giao thirc dong b bang phan mém.

Néu TSL dugc cai dat va sir dung dung, né dam bao giai quyét tét van dé twong tranh. Tuy nhién,
phuong phép nay van cé han ché nhét dinh. Vi bién lock s& bi chiém dung theo co ché quay tron
(spinning). Nghia 13 cic CPU phai 1an luot thuc hién vong l1ap kiém tra bién nay va chiém dung
bus mot cach chat ché. Piéu nay khong chi lam lang phi thoi gian yéu cdu CPU ma con giy ra
mdt luong tai 16n cho bus hodc bd nhd, lam giam nghiém trong tbc do lam viéc cua cac CPU
khac.

Thoang qua, ta c6 thé nghi rang néu dung co ché caching sé& giai quyét dugc van dé 4fanh.gianh
bus, nhung thyuc sy 1a khong. Vé 1y thuyét, khi CPU can doc gia tri cta bién lock, né néncd mot
ban sao trong cache ctia minh. Mién 1a khong c6 CPU nao khéc cb ging sir dung logk, CPU sé&
loai bo hét cache cua nd. Khi CPU sé hiru lock ghi gia tri 1 vao, co ché caching'sé.tw dong vo
hiéu tit ca cac ban sao cua CPU d6 trong cac cache ¢ xa, va cac cache nay s€ nap lai mot gia tri
hop 16 méi. Nhung van d& 1a ¢ chd, cache 1am viéc véi cac block 32.hoic 64byte. Fhong thuong,
cac tir nhd xung quanh lock 1a rat cdn cho CPU dang nam giir lock d6:Vi chi thi TSL 1a mot 1énh
ghi, nén nd can thuc hién truy xuét c6 chon loc dén khéi cachiée dang,chtraslock do. Boi vay, moi
chi thi TSL déu lam vé hiéu khéi cache bén trong cache cia €PU dang luu gitr lock d6 va lay ra
mot ban sao riéng c6 chon loc cho timg yéu cau cia CPU. NgayakhidCPU dang luu giir lock truy
xuat dén mot tir nhé ké bén lock d6, khéi cache duge chuyén dén CPU d6. Két qua 1a, toan bd
khdi cache chira lock d6 duoc chuyén qua lai lién tuc gitrasCPW giir lock va CPU yéu cau lock, tao
ra nhiéu luu lugng bus hon viée doc mot biéndock binh thuong.

Néu ching ta co thé loai bo duoc tat ca cac chi thisghi do TSL dua ra, thi c6 thé giam dang ké van
dé cache thrashing. Bé dat dugc diéumay, €PU dau tién s& thuc hién viéc doc chi dé kiém tra xem
lock ¢ rdi hay khong. Chi néu lo€kydi, thi GPU méi thuc hién mot TSL dé thuc sy chiém ldy
lock. Két qua cuia sy thay d6i nho nay thé hién & chd hau hét cac tham do (poll) bay gio sé chi 1a
doc ma khong ghi. Néu CRPU gitr lock dang chi doc cac bién trong cung khéi cache, thi mdi CPU
¢6 mot ban sao cia khdi cache trong ché dd chi doc, loai bo tat ca cac chuyén ddi khéi cache. Khi
lock cudi ciing 1di, €PU s hifno thuc hién chi thi ghi, cho phép viéc truy xuét danh riéng, vi
vay nd 1am v hiéu tathea cc.ban sao khac trong cac cache ¢ xa. Trong lan doc tiép theo, khéi
cache s& dugc nap lai Néu hai hodc nhiéu CPU dang canh tranh vi muén chiém dung cung mot
lock, c6 thé xay ra ttwong hop ca hai CPU s& cing dong thoi thay lock nay rdi, va ca hai thyc hién
chi thi TSL dé chiém 1y lock d6 dong thoi. S& chi co mot trong hai thanh cong, vi vy sé khong
c6 batky diéu kién canh tranh nao & day vi viéc gianh duge lock duge thuc hién boi chi thi TSL
Va chi thi nay 1a khong thé chia nho duoc nira.

Mot each khac dé giam luu lugng bus 1a str dung giai thuat Ethernet binary exponential backoff do
Anderson dua ra nam 1990. Thay vi phai thim do lién tuc, mot vong lip tré (delay loop) s& duogc
thém vao gifta cac bién tham do. Ban dau, delay 1a mot chi thi 1énh. Néu lock van ban, delay duoc
fthan d6i thanh hai chi thi 1énh, sau d6 13 4 chi thi 1énh ... dén mot con sd t6i da nao d6. Néu gia
tri tdi da nay thap s& cho phép thuc hién hdi dap nhanh khi lock duoc giai phong, nhung né lai lam
lang phi nhiéu vong bus trong van d& cache thrashing. Con néu gié tri t6i da nay cao thi s& lam
giam cache thrashing nhung viéc thong tin vé trang thai lock bi cham di. Binary Exponential
Backoff co thé dugc sir dung trong ca hai trudng hop co hodc khong cé cac chi thi doc kiém tra
trude chi thi TSL thuc su.

Mot ¥ tuong hay hon d6 1a cho phép mdi CPU chiém lay mot mutex (bién lock riéng cua no) dé
kiém tra nhu minh hoa trong hinh 6-10. Bién lock nay nén nim trong mot khdi cache chua st
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dung dé tranh xung d6t. Khi CPU dang giir lock thoat ra khoi mién ging, né giai phong bién lock
riéng ma CPU dau tién trén danh sach dang kiém tra (trén cache cta nd). CPU nay sau d6 di vao
mién gang. Khi n6 dugc thuc thi, né giai phong lock ma CPU trude nd sir dung ... Mic du giao
thirc nay 1a twong dbi phirc tap (dé tranh viéc hai CPU cung dong thoi gan ching vao cubi danh
sach), n6 that su 1a giao thirc hidu qua va giai quyét dugc van dé doi tai nguyén.

CPU3—| 3 CPU 3 kiém ra (spin)
trén bien lock riéng

CPU 2 kiém tra (spin) /

PU2] € F CPU 4 kiém ira (spin)
trén hien lock riéng \ :lw / trén hién lock riéng
5 = 4

T A T~ Khi CPU 1 héan fit cong
B nhif chia sé !.l'i;l:‘.'l:, no giai phong bhien lock,
/ dong thiri né ciing gisi
- hing bién lock riéng ma
CPU1 giit | | prone 7 FIeng ma
hitn lm:gk 1 CPU 2 dang kiém bra (spin)

Hinh 6.9. Str dung nhiéu bién lock déftranh cache thrashing

6.4. PIEU PHOI TRONG HE THONG PA XUALY

Trén hé thong c6 mot bo xir 1y, diéu phdidd mét hudng®Chi mot cau hoi can phai tra 11 (lap di
lap lai) 1a: ““Tién trinh nao s& duoc cha¥itiép theo?:’. Trén mot hé thdng c6 nhidu bo xur 1y, diéu
phdi 1a 2 hudéng. Bo diéu phdi phai quyét dinh tién trinh nao chay voi CPU nao. Diéu nay 1am cho
viéc diu phdi trén hé thdng co nliieu bd xir 1y phic tap hon nhiéu.

Mot yéu t6 phirc tap khac lagfonginhiéu héthong, cac tién trinh khong lién quan gi v6i nhau trong
khi céc tién trinh khac lai thudc éling mot nhom. Mot vi du cho trudng hop dau 13 hé théng chia sé
thoi gian, & d6, cac user khoi tao cac tién trinh mot cach doc lap. Cac tién trinh khong lién quan gi
v6i nhau va mdi tién teinh c6 thé'dugc didu phdi ma khong can quan tim dén cac tién trinh khac.
Mot vi du cho €fwong hopithtr 2 thuong xuét hién trong cac moi trudng phat trién phan mém. Cac
hé théng 16 thudng bao gom nhiéu tap tin header, bao gdm tap tin macro, tap tin dinh nghia, va
tap tin khai bad cac bién. Cac tap tin nay s& dugc sir dung trong cac tap tin chinh ctia chuong
trinhgKhi M6t tap4in header thay doi, tit ca cac tap tin chinh c6 ding tap tin header nay phai dugc
bién dich lai. Bhi du, chuong trinh make thuong duoc sir dung dé quan 1y nhing viéc dang nay.
Khiymake duge goi, no bat dau két hop chi nhimg tap tin chinh, nhiing tap tin nay Ia can thiét phai
dugc bién dich lai do nhirng thay ddi cua tap tin header ma chung str dung. Phién ban cti cua make
lam viéc mot cach tuan tw, nhung phién ban méi dugc thiét ké cho hé diéu hanh c6 nhiéu bo xtr Iy
cd'thé bit dau cac cong viéc bién dich tai cung mot luc. Néu c6 10 cong viéc can bién dich, nd
phai thyc hién nhom cac tién trinh nay lai va thyc hién diéu phdi ching mot cach dong thoi.

6.4.1. Piéu phdi theo phwong phap chia sé thoi gian (Time sharing)

Dau tién, hiy tim hiéu viéc diéu phdi trong truong hop cac tién trinh doc 1ap nhau. Giai thuat didu
phdi don gian nhat dé giai quyét cac tién trinh (hodc tiéu trinh) doc 1ap nhau 1a dung mot cau trac
dir liéu cho toan hé théng cho céc tién trinh sin sang, co thé 1a mot danh séch, nhung c6 thé 1a mot
tap cac danh sach cho céc tién trinh véi cac do uu tién khac nhau nhu duoc chi ra trong hinh 7-
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11(a). O dédy, 16 CPU hién dang & trang thai ban, va mot tp duoc wu tién gdm 14 tién trinh dang
doi dé chay. CPU dau tién phai két thuc cong vi¢c hién tai cua nd (hodc tién trinh cta nod phai bi
khoa) 1a CPU 4. Sau ¢6 CPU nay khoéa cac hang doi diéu phdi va chon tién trinh ¢6 d6 uu tién cao
nhit, A, nhu chi ra trong hinh 7-11(b). Tiép theo, CPU 12 di vao trang thi rdi va chon tién trinh
B, nhu minh hoa trong hinh 7-11(c). Mién 1a céc tién trinh hoan toan doc lap nhau, thi viéc diéu
phdi theo kiéu nay 1a mot chon lya hop 1y.

oinlala nialala O MEE
EEEOr AEED gms BEED
BEEE See BERE w656
thii 1o e

Ahic wu tién Mk wu Hén Ahic wu tien
T 000 = CYe 1 _Fo
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4 4 4
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{a) (b) (c)

Hinh 6.10. Str dung mét cdu trac dit lidu duy nhat d8 thuethién qaa trinh diéu phéi cho hé thong
da xur ly.

Uu thé cua cach tiép can nay 13 sir dung,chung miét cdu tric dir liéu dé diéu phdi. Piéu nay cho
phép cén bang tai, nghia 1a s& khongfeo trudng hop mot CPU nao d6 1di trong khi cac CPU khac
thi 1am viéc qua tai. Hai han chéftrong trong tiép can nay 1a sy canh tranh ciu trac dit lidu diéu
phdi khi s6 lugng CPU ting lémwva luong overhead 16n khi thuc hién chuyén dbi ngit canh trong
truong hop mot tién trinh bi khoa'dé doi thao tac nhap xuét.

Mot van dé khéac cling dong mdt vai tro quan trong trong diéu phdi 1a trong khi hau hét cac CPU
¢6 nang lyc nhu nhawythi mot vap CPU lai ¢6 nang luc cao hon. Bac biét, khi tién trinh A da thuc
thi trong mot thoi gian dai tréf"CPU k, cache cua CPU k s& chira ddy cac block cua A. Néu A tién
hanh thyc thi-trd lai lien, N6 c6 thé s& thuc hién tot hon néu chay véi CPU k. C6 nhiéu block dugc
nap truée’lén cache s& giup hé thong dap ung nhanh hon cho timg tién trinh. Nho vay, TLB c6 thé
cling chiraiedc trangddung, giam thiéu cac loai 16i TLB.

M6t s6/hé théug co nhidu b xur 1y thuc hién didu phdi theo cach goi la affinity scheduling. Y
tudng/chinh cua cach diéu phdi nay cho phép mot tién trinh (chay trén cing mot CPU ma né6 da
chay trudc do) su dung giai thuat diéu phéi hai mirc. Khi mot tién trinh dugc tao ra, né duoc gan
cho mot CPU. Viéc gan céc tién trinh cho cac CPU dugc thuc hién ¢ muc cao. Két qua 1a mdi
CPU chiém gilt mot tap cac tién trinh cta chinh no. Viéc diéu phéi thuc su cho céc tién trinh dién
ra & mirc thap. Pidu dugc thyc hién boi timg CPU riéng 1¢ sir dung cic quyén wu tién hodc dua
vao mot vai yéu td khac. Béng cach giltt mot tién trinh trén cung mdt CPU, cache dugc tan dung
t6i da. Ngoai ra, néu mot CPU khong c6 tién trinh nao dé thyc thi, n6 s& ldy mot tién trinh nao do
tir mot CPU khac hon 1 phai di vao trang thai rdi. Co ché diéu phdi hai muc nay co ba loi diém.
PAu tién, nd phan bd tai déu trén cac CPU hién ¢6. Thi hai, cache dugc tan dung tdi da. Thu ba,
bang cach cho phép mdi CPU c¢6 mdt danh sach céc tién trinh sin sang ctia chinh né, viéc tranh
chap danh sach san sang duoc giam thiéu.
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6.4.2. Piéu phdi theo phwong phap chia sé khong gian (Space Sharing)

Mot cach tiép can phd bién khac cho van dé diéu phdi trén hé thong da xtr Iy khi cac tién trinh c6
lién quan v&i nhau theo mdt cach nao d6 1a space sharing. Chang han chuong trinh make trong vi
du trén cling 1a mdt truong hop. Hodc nhu, mot cong viéc gém nhiéu tién trinh lién quan véi nhau,
hodc mot tién trinh gdm nhiéu tiéu trinh 1am nhimg viéc twong tu nhau. Viéc diéu phdi cho nhidu
tiéu trinh & ciing thoi diém cho nhidu CPU goi 1a space sharing.

Thuat toan space sharing don gian nhét lam viéc nhu sau. Gia sir tat ca cac tiéu trinh thudc cling
mot nhom duogc tao tai cung mot thoi diém. Vao luc chung dugc tao, bo diéu phéi kién1 tra'xem;cd
nhiéu CPU 1di cho céc tiéu trinh nay khong! Néu c¢6, mdi tiéu trinh dugc cip cho mot.CPUstuong
g va tit ca déu bat dau. Néu khong du CPU, khong c6 tiéu trinh nao dwgcthyc hién va ching
phai doi cho dén khi co du CPU cho moi tiéu trinh. Mdi tiéu trinh s& nam gitr CPU ctiamé cho dén
khi két thiic. Néu mot tiéu trinh bi khoa do cho thao tac nhép/xuét, nd van tiép tuc gitt CPU cho
dén khi tiéu trinh quay trd lai. Khi c6 mot nhom cac tiéu trinh khac &uat hién, thuat toan dugc lap
lai. Tap cac CPU duoc chia ¢ dinh thanh cac nhom (partition), moi nhém thye thi cac tiéu trinh
cua cung mot tién trinh. Trong hinh 7-12, ¢6 cac nhom gém 406, 8, 12,CPU va 2 CPU chua duogc
gan. Sau mot thoi gian thyc thi, kich thudc cia mdi nhom s@thay ddi do mot vai tién trinh két
thiic va cac tién trinh khac phat sinh.

C]’l.iﬂ.s CPUm m@t —_— T — — — li— T — T 1=

nhim (partition) o |12 |3fna]|5]|8]l7] - CliadCPUVIOmt
e — i nhém (partition)
8|9 10 |11]i12] |13] [14fil15]
o b il S —

Chia 6 CPUviomit—, | 16| [17| [18]i[19] 20| [21] |22[H 23];

nhim (partition) — = —
124] |25] |26]i[27) 28] |29] [30¢]31

Hinh6.11, Mot tép g6m 32 CPU duogc chia thanh 4 nhém va 2 CPU chua duoc chia

Theo.dinh Ky, cac quyét dinh diéu phéi phai dugc tao ra. Trong cac hé théng c6 mot b xu ly,
shortest-job-first 1a thuat téan dugc stir dung nhiéu nhat dé diéu phdi cho nhém. Thuét téan twong
turtrong hé thong da xtr Iy 1a chon ra tién trinh dang can s lugng nho nhat cac chu ky CPU. Tuy
nhién, trong thuc té, thong tin nay it khi c6 san. Vi vay giai thuat nay rat khé dé thuc hién. Thuc
vay, giai thuat first-come first-served rat kho duoc thay thé. Mot cach tiép can khac hd tro tét cho
co'ché xtr 1y song song 1 ding mot server chinh dé theo ddi ddu vét ciia céc tién trinh dang chay,
mudn chay va nhimng yéu cau vé CPU ciia chiing. Dinh ky, mbi CPU tham do server chinh dé hoi
xem c6 bao nhiéu CPU ma né c6 thé dung dugc. Sau do, n6 sé diéu chinh sb lugong tién trinh hoic
tiéu trinh dé phu hop voi sb lugng cho phép. Vi du, mét Web Server c6 1, 2, 5, 10, 20 hoac mot sb
lwong nao d6 cac tiéu trinh dang chay song song. Néu hién thoi nd ¢6 10 tiéu trinh dang chay, va
bat ngd né can nhiéu CPU hon nita, n6 s& yéu cu giam xudng con 5 tiéu trinh (b6 di 5 tiéu trinh),
sau khi 5 tiéu trinh nay thuc hién xong, n6 yéu cau thoat chir khong tiép tuc céng viéc méi. So dd
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nay cho phép kich thudc ciia mdi nhém duoc thay d6i mot cach linh dong dé phu hop véi cong
vi€éc hién hanh, hiéu qua hon hé théng ¢ dinh nhu cach tiép can trong hinh 7-12.

6.4.3. Gang Scheduling

Mot wu diém cua space sharing 1a loai bé dugc overhead do viée chuyén ddi nglr canh. Tuy
nhién, mot nhuge diém cia né 14 thoi gian bi lang phi khi mét CPU bi khoa, n6 khong cé gi dé
lam cho dén khi n6 dugc giai phong. Do vdy, nhidu nha nghién ctru di tim kiém giai phap dé thuc
hién diéu phdi cho phép két hop ca thoi gian va khong gian), diac biét d6i véi cac tién trinh tag,ra
nhiéu tiéu trinh.

Pé tim hiéu van dé gi xdy ra khi cac tiéu trinh cia mot tién trinh (hodc cac tién trinh ctia mét.cong
viéc) duogc diéu phéi doc 1ap, xét mot hé théng voi céc tiéu trinh A0 va A1l thube cung tién trinh A
va cac tiéu trinh BO va B1 thudc cung tién trinh B. Céc tiéu trinh A0 va BO duoc chia'se thoi gian
trén CPU 0; tiéu trinh A1 va B1 dugc chia sé thoi gian trén CPU 1. Cac tiéu trinh A0 va Al can
truyén thong thudng xuyén. Gia sir A0 giri cho A1 mot message, sathdé Al giti nguoc lai cho A0
mot hdi dap, cong viée nay dién ra lip di 1ap lai. Gia st ring AQ.vaB1 bat dau'trude nhu duoc chi
ra trong hinh 7-13.

Tieu trinh Ay dang chay
"
cruol A, | B Ag By Ag By
il

b \Request1 /1 "Qequest2 | | i

: : eply 1 : Reply 2 : :
crut| B, | A B, A, B, A,
Thiri gian 0 100 200 300 400 500 600

Hinh 6.12. Trayén thong giita hai tiéu trinh cta cing mét tién trinh A

Trong khe thoisgian 0 (Oyms);"A0 giri cho A1 mdt yéu cau (request), nhung Al khong thé nhan
dugc cho déf khi'no chay ¢ khe thoi gian 1 (100ms). N6 giri hdi dap (reply) ngay lap tirc, nhung
A0 khong nhantduge hoi dap nay lién dén khi n6 chay lai & 200 ms sau d6. Két qua 1a mot cap
request/reply s& dugc hoan thanh trong vong 200 ms. Céch tiép can nay rd rang 1a khong hiéu qua.
Giai phap choén dé nay 1a gang scheduling. Co ché diéu phbi nay gom ba phén:

Caetiéu trinh lién quan duoc diéu phéi nhur 1a mot nhom.

Tébcd ¢éc thanh vién cia mot nhom thuce thi dong thoi, trén cdc CPU chia sé thoi gian.

Tat ca cac thanh vién bt dau va két thuc cac khe thoi gian cting nhau.

Ban chét ciia gang scheduling 1a cho phép tit ca cac CPU dugc diéu phdi dong thoi. Nghia 13, thoi
gian dugc chia thanh cac phan (quantum) rdi rac nhu trong hinh 7-14. O ddu mdi quantum méi,
tat ca cac CPU duoc diéu phéi lai, véi mét tiéu trinh mai dang duoc bat dau trén mbi quantum.
Bit dau cua mdi quantum tiép theo, mot su kién diéu phdi khic xay ra. Trong khoang giira, viéc
diéu phéi khong dugc thuc hién. Néu moét tiéu trinh bi khoa, CPU cua no tré vé trang thai r6i cho
dén khi két thuc quantum.
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Mot vi du cho thay gang scheduling 1am viéc nhu thé nao dwoc minh hoa trong hinh 7-14. O day,
chung ta c6 mot hé thong da xur Iy voi 6 CPU dang duoc st dung boi 5 tién trinh tir A d&én E véi
tong cong 24 tiéu trinh sin sang. Trong sudt khe thdi gian 0, cac tiéu trinh A0 dén A6 dugc didu
phdi dé chay. Trong sudt khe thoi gian 1, cc tiéu trinh B0, B1, B2, C0, C1 va C2 duoc didu phdi
dé chay. Trong sudt khe thoi gian 2, 5 tiéu trinh ciia D va E0 dugc diéu phdi dé chay. Sau tiéu
trinh con lai cua tién trinh E dugc diéu phdi dé chay trong khe thoi gian 3. Sau d6 chu ky duoc 1ap
lai, véi khe thoi gian 4 gidng nhu khe thoi gian 0 ...

CPU
0 1 2 3 4 5
0| A, A, A A, A, A
1 B:I B 1 BE I::EI C’1 CE
2 D, D, D, D, D, E,
ﬂmlﬂgwm 3 E, E, E, E. E. E,
4| A, A, A, A, A, A,
5| B B, B, Cy C, C,
6| D, D, D, D, D, E,
7| E, E, E, E. E. E,

Hinh 6.13. M6t vi du minh hoa co ché lam#viéc ctia Gang Scheduling

Y tudng cia gang scheduling 1a cho tit ca cac tiéu trinh eia mét tién trinh chay ciing nhau, dé néu
mat trong ching gui yéu cAu cho mdt tiéu trinh khéc, n6 s& nhan duogc gﬁn nhu 1a 1ap tic va co thé
hoi dap trd lai ciing hau nhu tirc thoi. Trong hinh 7-14, Vi tit ca cac tiéu trinh thudc tién trinh A
dang chay cung nhau, trong cliing mot,quantum, nén ching c6 thé gui va nhan mét sb luong rat
16n cac message trong cling quantuf. dé, va vi,vay no loai bé duge van dé di chi ra trong hinh 6-
13.

TOM TAT

Mic du toc do may-tinh ngay cang dugc cai thién nho vao cac cong ngh¢ maéi, nhung nhu cau cua
con nguoi van chua duoc thoa man. Mot trong cac cach tiép can nham muc dich tang tdc do cua
may tinh(d6 146 dung nhiéu bo xur 1y trén mot may. Mdi bo xur 1y chi can hoat dong & téc d binh
thudng,cimg da cudg cap cho hé thong kha ning tinh toan tot hon rat nhidu so voi hé thong chi c¢6
mot b xur ly. He théng ¢ nhiéu bo xur 1y co thé chia 1am 3 loai chinh nhu sau:

+ Paxu ly dung bo nh¢ chia sé.

+Pa xwrly dung bo nho riéng.

+ Pa xur Iy phan tan.
CAU HOI VA BAI TAP

1. Phan biét giita da chuong va da xir Iy. Cac loai cau hinh da xir 1y: ding bo nhé chia sé, ding bo
nhd riéng, hé théng phan tan.
2. Céac ciu hinh phan cimg ctua mot hé thong c6 nhiéu bd xtr Iy: UMA dung bus, UMA dung

crossbar switch, UMA dung multistage switch network.
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3. Cho biét uu va nhugc diém cua viéc st dung bus chung trong hé thong da xur 1y.
4. Gi6i han ctia m6 hinh chuyén mach chéo (crossbar switch).

5. Uu va nhuoc ciia md hinh mang chuyén mach da ting (multistage switch network) so véi
chuyén mach chép (crossbar switch).

6. Phan biét hai hé théng UMA va NUMA. Uu nhuoc cua ting hé théng.

7. Céc h¢ diéu hanh hd trg cho h¢ théng da xir 1y: mdi CPU c6 mot hé diéu hanh, Hé diéu hanh
cho nhiéu bo xir 1y hoat dong theo co ché Chu-Té (Master-Slave), Hé diéu hanh cho hé théng c6
nhiéu bo xr Iy d6i xting (Symmetric Multiprocessors). Uu nhuoc cta timg mé hinh.

8. Pong bo trong hé théng da xir 1y c6 gi khac so véi dong bo trong hé thdng chi co mot bo xir {2

9. Piéu phéi trong hé thong da xir Iy cAn quan tdm dén nhitng van dé khi so vai diéu phoi trong hé
théng c6 mot bo xu 1y.

10. Cac phuong phap diéu phdi trong hé théng da xi 1y: chia sé thoi gian, chia sé¢ khong gian,
gang scheduling. Panh gia tirng phuong phép.

11. Trong mot hé thdng c6 nhiéu bo xir 1y, néu c6 hai CPU ¢b gfmg truypxuat cling mot tir nhd vao
cung mot thoi diém. Diéu gi s& xay ra?

12. Trén mot hé thong may tinh hoat dong véi tdc do 200 MIPS (tri€u lénh trén gidy). Gia su,
trong moi 1énh, mot CPU déu c6 nhu cau truy xuét b@ nhd4Va modi tham chiéu dén bo nhé yéu
cAu mot vong truy xuét bus. Vay, s& can bao nhiéu CPU,dé tiéu t6n toan bd 400MHz bus. Cau hoi
tuong ty nhung trong truong hop c6 st dung ceché cachinggvai ti 18 thanh cong (ti 16 ma cac tir
nhé tham chiéu dén ton tai trong cache) cil@ eac cache da 90%. Néu hé thdng can cho phép 32
CPU cung chia s¢ bus (nhung khong lamyqua tai bus), thi ti 1¢ thanh cong s€ 1a bao nhiéu?

13. Xét mo hinh mang Omega nhu trong hinh 6-5, néu duong ndi giita switch 2A va switch 3B bi
dut. Vay thi nhitng CPU nao s& bi'ngat.tham chiéu dén cac bd nhé nao?

14. Trong m6 hinh “Chu-Té” (tham khao,hinh 6-7), viéc xu 1y tin hi¢u dugc thyc hién nhu thé
nao? (vi du nhu c6 mot tinthiéu dwoce tao ra tir ban phim).

15. Trong md hinh ddi xtng (tham khao hinh 6-8), khi mot 10i goi hé théng duoc sinh ra, mot van
dé phai dugc giai quyét ngay sau khi trap xay ra (diéu nay khong xay ra trong hé mé hinh “chu-
t6”). Ban chit éliavan.dédo 13 gi? N6 duogc giai quyét thé nao?

16. Tai saovan dé déng b 1a thue sy can thiét trong hé théng ¢ nhiéu bo xur 1y?

17. Dbi'woi i€ diéu hanh hd tro hé théng da xu ly dbi xung, cac mién gang (trong code cua hé
didd'hanh) hedc.¢4c bién mutex (trong cdu tric dir liéu ciia hé diéu hanh) c¢é thuc su can thiét dé
tranh vi€c tuong tranh?

18. Khi chi thi Iénh TSL dugc str dung cho viéc déng bd trong hé théng ¢4 nhiéu bd xu ly, khdi
cache dang gitr bién mutex s& chuyén di chuyén vé giita CPU giit lock va CPU yéu cau lock néu
ca/hai dang tham chiéu dén block d6. Dé giam luu luong bus, CPU yéu cau lock s& thuc thi mot
chi thi 1énh TSL trong 50 vong bus, con CPU giir lock luén tham chiéu dén khéi cache giira 2 chi
thi 1énh lién tiép. Néu mot khdi cache gdm 16 tir nhé 32-bit, mdi tir nhd yéu cau mot vong bus dé
truyén, va bus hoat dong & téc d6 400 MHz. Ti 1¢ phan trim cta bing thong bus da bi lang phi do
viéc duy chuyén khéi cache t6i lui 13 bao nhiéu?

19. Trong co ché df)ng bo cho hé théng ¢6 nhiéu bo xu 1y, mdt thudt toan goi 1a binary exponential
backoff dugc st dung chen vao gitra 1an thuc hién co ché TSL dé tham do bién lock. D@)ng thoi,
mot tham s6 khac goi 1a d6 tré t6i da (maximum delay) ciing dugc sir dung giita cac lan tham do.
Viy, thuat téan ndy c6 lam viéc dung khong néu khong co tham sd do tré toi da nay?
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20. Gia s rang chi thi 1énh TSL khong con duoc sir dung cho viéc dong bo trong hé thdng c6
nhiéu bo xur ly nira. Thay vao do, mét chi thi 1énh khac goi 1a SWP s€ dugc st dung, chi thi nay tu
d6ng trao d6i qua lai ndi dung cua thanh ghi véi tir nhé trong bo nhé. Vay, chi thi SWP nay co thé
duoc su dung dé thuc hién déng b6 cho hé théng da xu 1y khong? Néu ¢6, n6 dugc st dung nhu
thé nao? Néu khéng, vi sao?

21. Gia str rang mdi chi thi 1énh duoc thuc thi bai CPU tén 5 nsec. Sau khi mot chi thi 1énh két
thuc, bat ky vong bus nao (can cho TSL) ciing déu duoc thyc hién. Mdi vong bus tén thém 10
nsec. Néu mot tién trinh c6 ging di vao mién gang sir dung TSL loop, ti 1¢ phan trim cta bing
thong bus bi tiéu hao sé& 1a bao nhiéu? Gia st rang co ché caching van hoat dong binh thuong dé
cho phép viéc nap chi thi 1énh bén trong loop khong ton vong bus nao.

22. Co ché Affinity Scheduling 1am giam cache miss (tir nhd can tham chiéu khong ¢6 san trong
cache). Vay n6 c6 giam TLB miss khong? Va céc 16i trang thi thé nao?
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HUONG DAN CAU HOI VA BAI TAP
CHUONG 1: GIOI THIEU VE HE PIEU HANH

1. Muc dich chung cua hé diéu hanh

Gitp nguoi dung su dung may tinh don gian, hi¢u qua.

2. Céc thanh phan cia mot hé thdng may tinh

Phan cimg, hé didu hanh, chuong trinh tng dung/chuong trinh hé thdng, ngudi sir dung

3. Cac thanh phan co ban cua hé diéu hanh

Bo cap phat tai nguyén, chuong trinh kiém soat va phan nhan.

4. Cac loai hé diéu hanh
Hé diéu hanh xt 1y theo 16, hé diéu hanh xir Iy da chuwong, hé'@iéu hanh xir Iy da nhiém, hé diéu
hanh da xur 1y, hé diéu hanh Iy phan tan, hé diéu hanh&tr 1y thoi gian'thuc, hé diéu hanh nhung.

5. Phan biét hé diéu hanh da chuong va hé dié@t hanh da nhiém

Giéng nhau: tai mot thoi diém c6 thé o nhicu cong viéc trong bo nhd, st dung chung mot CPU
Khac nhau:

Pa chuong: viéc chuyén d6i congviexay ra khi cong viée dang thuc thi ¢6 yéu cau nhap/xuat.
Pa nhiém: viéc chuyén ddi congiviéc xayara khi cong viéc dang thuc thi hét thoi gian qui dinh sir
dung CPU hoic ¢6 yéu cad nhap/xuét.

6. Cac van dé ma hé diéu hanh da chuong/da nhiém can giai quyét

Lap lich CPU, Quan§#bo nhd, Cip phat thiét bi, Cung cap cac ham xir Iy nhap/xuét.

7. Phan biétheé diéwhanh da nhiém va hé diéu hanh da xir Iy

Giong nhau: taifmot thoi diém co thé co nhiéu cong viée trong bd nhd

Khée'nhau:

Da\nhiém: cac cong viéc dung chung mot CPU, cac cong viéc s€ thuc hi¢n luan phién, khong
ddng thoi.

Pa xur 1y: may tinh co nhiéu CPU, mdi CPU sé& thuc hién mot cong viéc, cac cong viéc s¢ thuc su
dién ra dong thoi.

8. Néu cac uu diém chinh cta hé diéu hanh da xu ly

+ Sy hong hoc cia mot bo xir 1y s& khong anh hudng dén toan bo hé thong.

+ Hé théng s& thuc hién rat nhanh do thuc hién cac cong viéc déng thoi trén cac bo xur 1y khac
nhau, viéc lién lac giita cac cong viée rat dé dang bang cach st dung bo nhé dung chung.
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9. Néu cac loai hé thong da xtr Iy

C6 hai loai hé thong da xur 1y:

+ Hé thong da xtr Iy ddi xtmg (Symmetric MultiProcessing (SMP)): mdi bd xir Iy chay véi mot
ban sao cua hé diéu hanh va cac bo xur 1y 1a ngang cap.

+ Hé thdng da xur Iy bat dbi xing (Asymmetric multiprocessing): C6 mot bo xur Iy chinh (master
processor) kiém soat, phan viéc cho cac bd xur Iy khac (slave processors).

10. Phan biét hé diéu hanh da xir Iy va hé diéu hanh xt Iy phan tan

Giéng nhau: tai mot thoi diém c6 thé co nhiéu cong viéc trong bo nhd, mdi cong viee co thé duoc
thuc hién trén cac CPU khac nhau.

Khéc nhau:

Pa xir Iy: cac CPU dung chung dudng truyén dir lidu, dong hd, bd nhd vacac cong viée lién lac
v6i nhau qua bd nhé dung chung.

Xt Iy phan tan: cac CPU ¢ dudng truyén dit lidu, ddng hd, bd nhé.riéng va cae cong viéc lién lac
v6i nhau qua dudng truyén mang.

11. Néu céc loai hé thong xir 1y phén tan

Co hai loai: client-server hodc peer-to-peer.

+ Peer-to-peer: hé thong mang ngang hang, ¢dc may tinh ngang cép, khong c6 may nao dong vai
tro quan ly tai nguyén dung chung.

+ Client-server: c6 mdt may dong vai tro quan ly cac tai nguyén dung chung goi 1a may server
(méay chu), cic may khac goi 14 mayclient (mdy khach). Client mudn sir dung tai nguyén dung
chung phai dugc server cAp quyén.

12. Néu cac wu diém chinh ctidhé diéu hanh xtr 1y phan tan

+ Chia x¢ tai nguyén *may in, tap tin ...

+ Tang toc do tinh*toan.: phan chia cong viéc dé tinh toan trén nhiéu vi tri khac nhau
+ An toand Néu mdtwi tri bi hong, cac vi tri khac van tiép tuc lam viéc.

+ Truyén'thong tin dé dang: download/upload file, goi/nhan mail,. ..

133Trinh bay hé thong xir 1y thoi gian thuc

Hé thdng phai cho két qua chinh xac trong khoang thoi gian nhanh nhat. Hé thong thudong dung
cho nhimng tng dung chuyén dung nhu 13 hé théng diéu khién trong cong nghiép. C6 hai loai hé
thong xtr 1y thoi gian thuc

+ Hé théng xtr 1y thoi gian thuc cing (Hard real-time): cic cong viée dugce hoan tat dung thoi
diém qui dinh.

+ Hé thong xtr 1y thoi gian thye mém (Soft real-time): mdi cong viée c6 mot dd uu tién riéng va s&
duoc thi hanh theo @0 uu tién.

14. Trinh bay hé thong nhung
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Hé diéu hanh dugc nhiing trong cac thiét bi gia dung, cac may tro choi,... Do céc thiét bi gia dung
¢6 bo nhd it, bo xir 1y tde do thap, kich thudc man hinh nho nén hé diéu hanh nay can don gian,
nho gon, ¢o tinh ddc trung cho timg thiét bi. Vi du hé diéu hanh dung cho may PDAs (Personal
Digital Assistants), Mobil phones,... Hé théng nhung con dugc goi 1a hé théng cam tay (Handheld
Systems).

15. Néu cac dich vy ctia h¢ diéu hanh
Quan 1y tién trinh, Quan 1y bd nhd chinh, Quan 1y bd nhé phu, Quan 1y hé théng nhap xuét, Quan
1y hé thdng tap tin, Cac 101 goi hé théng , Bao vé hé thong, Hé thdng dong 1énh, Quén 19 mang:

16. Trinh bay khai niém tién trinh

Tién trinh 1a mot chuong trinh dang thi hanh. Trong bo nhd, tai mét thoi diém c6 thé co nhiéu tién
trinh, mot sé tién trinh 14 cta hé didu hanh, mot s6 tién trinh 1 ciia nguoi sidungaKhi tién trinh
dugc tao ra hodc dang thi hanh s& dwoc hé diéu hanh cung cip cac taisnguyén nhu CPU, bd nhd,
tap tin, cac thiét bi nhap/xuét... Khi tién trinh két thuc, hé diéuhanh,sé thu.hdi lai cac tai nguyén
da cép phat. Mot tién trinh khi thuc thi lai c6 thé tao ra cactién trinh e¢on va hinh thanh cay tién
trinh.

17. Trinh bay céc chirc ning cua dich vu quan Ijtién trinh

Tao va hily céc tién trinh ctia ngudi sir dung#aicia hé didu hanh.
Tam ngung va thyc hién lai mot tién trinh.

Cung cép co ché ddng bo cac tién trifth.

Cung cip co ché lién lac gitra c4¢ tién trinh.

Cung cap co ch¢ kiém soat tac nghén.

18. Trinh bay cac chiltc nang cuadich vu quan ly bo nhé chinh
Luu giit thong tinve cacyi tritrong bo nhé da sir dung va tién trinh nao dang st dung.
Quyét dinh4ién trinh nao s& dugc nap vao bo nhé chinh khi by nhé chinh co6 chd tréng.

Cép phat bo nhé cho tién trinh va thu hoi bo nhd khi tién trinh thyc thi xong.

19. Trinh bay cac chirc nang cta dich vu quan ly bo nhé phu
Quan ly vung trong trén dia

Xae dinh vi tri cat giir dit liéu

Is@p lich cho dia

20. Néu céc thanh phan cia mot hé théng nhap/xuét
Mot hé théng nhap/xuat gdbm cé cac thanh phan sau:
Hé théng bo nhd dém

Céc chuong trinh diéu khién thiét bi.

Céc chuong trinh giao tiép véi cac chuwong trinh diéu khién thiét bi .
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21. Trinh bay céc chirc ning cta dich vu quéan 1y hé thong tap tin
H5 trg cac thao tac trén tap tin va thu muc (tao/xem/xo0d/sao chép/di chuyén/ddi tén).
Anh xa tap tin trén hé thong luu trix phy.

Sao luu tép tin trén cac thiét bi luu trir.

22. Trinh bay dich vu 16i goi hé théng (ngét)

Loi goi hé thdng 1a 1énh do hé diéu hanh cung cip dung dé giao tiép giita tién trinhieua.ngudi
dung va hé diéu hanh, 151 goi hé thong con goi la ngat. Cac 10i goi hé thong co thé dugc chia
thanh cac loai nhu 1a tap 1énh quan ly tién trinh, tap Iénh quan 1y tap tin, tap 1énh quan\ly thiét bi,
tap 1énh dung dé lién lac gitra cac tién trinh. Mdi 161 goi hé thong c6 mot sé hiéu dusanhat dung dé
phéan biét 10i goi nay vai 10i goi khac. Cac dia chi noi chira ma I1énh ciiafeac ngit duoc luu trong
mot bang goi 12 bang vecto ngat

23. Trinh bay hé thong théng dich dong 1énh

La tap 1énh co ban cing trinh théng dich 1énh dé ngudisr dung giao tiép véi hé diéu hanh. Cac
1énh co ban nhu 1énh quan 1y tién trinh, quan 1y nhap&uat, quan §b0 nhé chinh, quan 1y b nhé
phu, quan 1y tip tin va cac 1énh bao vé hé thong... Cacilénh trofig hé thong thong dich dong 1énh
thuc ra s€ goi cac cac 101 goi hé théng.

24. Néu cac cau trac cua hé diéu hanh

Céu tric don gian, Cau tric phéan 1¢p, Cau tragumdy ao, Cau tric Client-Server,

25. Néu cac muc tiéu thiétké hé diéu hanh

D@ viét, d& sira 151, d& nang cdp (nén viét hé didu hanh bang ngdn ngit cap cao vi dé viét va dé sira
16i hon 1a viét bang ngon ngir assembly).

Dé cai dit, baodripkhongeo 161 va hidu qua.

Dé sir dung; dé hoepan toan, do tin cay cao va thuc hién nhanh.

C6 tinh'kha cluyén cao.
CHUONG 2: QUAN LY NHAP/XUAT VA QUAN LY TAP TIN

1. Néu cac loai thiét bi nhép/xuét

Thiét bj khéi, Thiét bi tudn tu, Thiét bi khac

2. Trinh bay dic tinh cta thiét bi nhap/xuat

Téc d6 truyén dit liéu, cong dung, don vi truyén dit liéu, biéu dién dit liéu, tinh trang 15i.

3. B diéu khién thiét bi nhap/xuat (I/O controller) 13 gi?
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CPU khong thé truy xut truc tiép thiét bi nhap/xuat ma phai théng qua bo diéu khién thiét bi,
dung hé théng duong truyén goi 1a bus. Thiét bj va bo diéu khién phai tuan theo cting chudn giao
tiép nhu chuan ANSI, IEEE hay ISO...

4. Néu cac chuong trinh thuc hién nhap/xuét

Chuong trinh nhap/xuat ciia nguoi dung, chuong trinh nhap/xuat doc 1ap thiét bi, chuong trinh
diéu khién thiét bj.

5. Néu céch t6 chirc hé thong nhap/xuit

Hé théng quan 1y nhap/xudt dugc to chirc thanh 5 16p: tién trinh nguoi dung, chuongitrinh
nhap/xuat doc 1ap thiét bi, chwong trinh diéu khién thiét bi, chwong trinh kiém¥se4t ngat, phan
cting. Mdi 10p ¢ chirc ning riéng va c6 thé giao tiép v6i 10p khac.

6. Néu co ché nhap/xuit

B xir Iy phat sinh mot 1énh I/O dén céc thiét bi I/O, sau d6 ehd cho dén khi thao tac I/O hoan tat
roi moi tiép tuc xu ly, hoac Bg xur ly phat sinh mot 1énhd/O dén cac thiét bi I/O, sau d6 tiép tuc
viée xir 1y cho t6i khi nhan dugc mot ngét tir thiét bid/O bao 1a'dathoan tat nhap/xuat, bo xu Iy
tam ngung viéc xur 1y hién tai dé chuyén qua xtr 1y ngatphodc Sitdung co ché DMA.

7. Trinh bay co ché DMA

Xét qua trinh doc dia, CPU gui cho bo diéu khién dia (disk controller) 1énh doc dia, sau d6 CPU
tiép tuc xtr Iy cong viéc khac. Bo diéu khién'sé doc khdi trén dia, tiép theo b didu khién phat ra
mot ngit dé bao cho CPU biétTa thao, tic doc dd hoan tit. CPU dén ldy dit liéu trong buffer
chuyén vao b nhd, thao tagmayilam langphi thoi gian cua CPU. Bé t6i wu, bd diéu khién dugc
cung cap thém kha ning truy xudt bo nhd truc tiép (DMA), nghia 1a b diéu khién tu chuyén khéi
da doc vao trong bo nhé chinh,

8. Néu co ché truy xuatdia

Di chuyén dau_ doc @én track thich hop, cho cho dén khi khéi can doc dén dudi dau doc, chuyén
dir liéu gitiadia vabo nhd chinh. Dé giam thiéu thoi gian truy xuét dia, hé diéu hanh can dua ra
cac thuat toanylap lich doi dau doc sao cho tbi uu

9. Trinh bay cac thuat toan lap lich di chuyén dau doc
Thuat toan FCFS, SSTF, SCAN, C-SCAN

10. Trinh bay hé s6 dan xen

B diéu khién dia phai thyc hién hai chirc ning 1a doc/ghi dir liéu va chuyén dit lidu vao hé théng.
Pé dong bo hai chirc ning nay, cc sector dugc danh sd sao cho cic sector co sd hiéu lién tiép
nhau khong nam ké bén nhau ma c6 mot khoang cach, khoang cach nay duoc xac dinh boi qua
trinh format dia va goi la hé sb dan xen.
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11. Néu khai niém Ram Disks

Hé diéu hanh c6 thé ding mot phan ctia bd nhé chinh dé Iuu trir cac khdi dia, phan bo nhé nay goi
1a Ram Disk . Ram Disk ciing dugc chia lam nhiéu khdi, mdi khéi c6 kich thuéc bang kich thuéc
cta khéi trén dia. Khi driver nhan duoc 1énh doc/ ghi khdi, s& tim trong b nhd Ram Disk vi tri cua
khéi, va thyc hién viéc doc/ ghi trong d6 thay vi tir dia . RAM disk c¢6 vu diém 1a cho phép truy
xuat nhanh, khong phai chd quay hay tim kiém, thich hop cho viéc luu trit nhitng chuong trinh
hay dit liéu dugc truy xuat thudng xuyén.

12. Néu céch t6 chirc luu trir dir liéu trén dia cling

Pia cting dugc dinh dang thanh cic vong tron dong tAm goi 1a rinh (track), mdi ranh duge chia
thanh nhiéu phan bang nhau goi 1a cung (sector). Mot khdi (cluster) gom 1 hodemhiéu eung va dir
liu duoc doc/ghi theo don vi khdi.

13. Trinh bay khai niém file

File 1a mot tap hop cac thong tin duoc dat tén va luwu trit trén dfa. File,co théuru trit chuong trinh
hay dit liéu, file c6 thé 1a ddy tuan tu cac byte khong ciu trachodc ¢ cdu tric dong, hodc cau triic
mau tin c6 chiéu dai c¢b dinh hay thay d6i. CAu truc file do hé di¢uhanh hodc chuong trinh qui
dinh. File co thé truy xudt tudn ty hodc truy Xudt ngad nhiént

14. Néu cac thudc tinh file

Tén file, kiéu file, vi tri file, kich thudc file, ngay gio tao file, ngudi tao file, loai file, bao vé file.

15. Trinh bay cac thao tac trén file
Tao/x6a/mo/dong/doc/ghi/thém/doi con tro file/ léy thudc tinh/dat thude tinh/déi tén file. ..

16. Thé nao 1a cau tflic thu muc?
La ciu trac ding.dé quan,ly fat ca cac file trén dia. Ciu trac thu muc ciing dugc ghi trén dia va
gém nhiéu miuc, moi muc lru thong tin ciia mot file.

17.Néuw,cac loai cau trac thu muc

Thu mue mot cap, thu muc hai cap, thu muc da cip
18 Trinh bay khai ni€ém phan vung
Hé diéu hanh c6 thé chia dia cting thanh nhiéu phan ving hodc tdp hop nhiéu dia cing thanh mot

phan viing. Mdi phan ving s& ¢6 cdu tric thu muc riéng dé quan 1y cac tap tin trong phan ving d6

19. Néu cac thao tac trén thu muc

Create, Delete, Open, Close, Read, Rename, Link, Unlink,...

20. Trinh bay bang thu muc
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La mot dang cai dat cua c4u trac thu muc. Béang thu muc c6 nhiéu muc, mdi muc luu trix thong tin
cua mot file, thong tin file gém thudc tinh cua file va dia chi trén dia cua toan bo file hodc sb hiéu
cta khoi dau tién chira file hodc 1a sb I-node cua file. Mdi dia c6 mot bang thu muc goi 1a bang
thu muc gdc, cai dit & phan dau cta dia va c6 thé c6 nhidu bang thu myc con.

21. Néu cach cai dat hé thong quan 1y file theo phuong phép cdp phat khdi nhé cho file lién tuc
Chi can dung bang thu muc, mdi muc trong bang thu muc ngoai nhitng thudc tinh thong thuong
cua file, can c6 thém thong tin vé s6 hiéu khdi bat dau (start) va sd khdi da cép cho file (Iength)s

22. Néu cach cai dat hé thong quan 1y file theo phuong phép cap phat khdi nhd cho file 1a khong
lién tuc

Str dung bang thu muyc va sir dung thém mot trong cac cu tric sau: danh sach lién két/bang chi
muc/bang cap phat file/cau tric I-Nodes. - Cau trac danh sach lién két: mdiymuc trong bang thur
muc chira sb hiéu cta khéi dau tién va sb hiéu cta khdi két thuc , méi khdi trén dia danh mot sb
byte dau dé luu s6 hiéu khi ké tiép cua file, phan con lai ciia kh6i'sé lrandidiéu cua file. - Bang
chi muc: mdi file c6 mot bang chi muc chiém mot hodc vaikhdi, bang chi muc chura tat ca cac sb
hiéu khéi ctia mot file. Mot muc trong bang thu muc s¢'hru s6'hiéu khoi chua bang chi muc cua
file. - Bang cap phat file: néu mdi muc trong bang thé muc4hi chira s6 hiéu cta khéi dau tién, thi
sO hiéu cac khéi con lai cua file s& duge luu trong mot bang goifla bang cip phat file. - Cau triic I-
node: mdi file duge quan 1y bang mot cdu tra€ goi 1a cau trfic I-node, mdi I-node gém hai phan:
phan tht nhit luu trir thudc tinh file, phan thir hai gdm 13'phan tir: 10 phan tir dau chira 10 s6 hiéu
khéi dau tién cua file, phan tir tha 11 chita sé hiéu'khdi chira bang single, phan tir thir 12 chua sb
hiéu khéi chira bang double, phandir thir 13ychtra sb hidu khéi chtra bang triple. Trong d6 mdi
phén tir ctia bang triple chira s6 hiéu khdi chira bang double, mdi phan tir cia bang double chira s6
hiéu khéi chira bang single va'mdi phan ticiia bang single chira s6 hiéu khdi dir lidu tiép theo cip
cho file.

23. Trinh bay phuong phap quan ly cac khéi tréng

Dung la danh sach lién két hoic vector bit. Danh sach lién két: mdi nat 1a mot khdi chira mot bang
gdém céac g6 hidu khéi tréng, phan tir cudi cua bang luu sé hiéu khéi tiép theo trong danh sach.
Vector bit: Bit tha i.= 1 1a khoi thir i tréng, = 0 la da st dung. Vector bit dugc luu trén mdt hodc
nhiéu khoi dia, kHii can s& doc vao bo nhd dé xir 1y nhanh.

24, Néu phuong phap quéan 1y cac khbi hong
Co thé dung phan mém: dung mét file chira cac danh sach cac khdi hong. Hodc ding phan cing:
diing mot sector trén dia dé Iuu giit danh sach cac khéi bi hong.

CHUONG 3: QUAN LY TIEN TRINH

1. Xét giai phap phan mém do Dekker dé nghi dé t6 chirc truy xuat doc quyén cho hai tién trinh.
Hai tién trinh PO, P1 chia sé cac bién sau :

int turn; // dén phién i hay j (i,j=0..1)
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int flag [2]; // khoi dong 1a FALSE

CAu truc tién trinh Pi

While (TRUE)
{
flag[i] = TRUE;
while (flag[j])
if (turn ==})
{
flag[i]=
while
flag[i]= TRUE;
H

critical_section();
turn= j; flag[i]= FALSE;
non_critical section();

}

(turn == 1)

Giai phap nay c6 thoa man 4 yéu cau cua bai todn mién gangdkhong ?

HD:

CAu trac tién trinh Pi
While (TRUE)
{
flag[i] = TRUE;
while (flag[j])
if (turn ==7)
{
flag[i]= EALSE;
while (turn ==j) ;
flag[i]= TRUE;

critical _section();
turn=45 flag[1]= FALSE;
non’ criticaldsection();

Cu trac tién trinh Pj
While (TRUE)
{
flag[j] = TRUE;
while (flag[i])
if (turn ==1)
{
flag[j]= FALSE;
while (turn ==1) ;
flag[j]= TRUE;
}
critical _section();
turn= i; flag[j]= FALSE;
non_critical section();

FALSE;

Tai thdi diém Pi kiém tra flag[j], néu flag[j]=TRUE thi Pi chd, néu flag[j]=FALSE thi Pi s& vao

mién ging, Pj khong thé vao mién ging vi khi d6 flag[i]=TRUE. Vay thoa yéu cau thir 1.

Khi Pi & ngoai mién ging, néu flag[i]=FALSE thi Pj vao dugc mién ging, néu flag[i]J=TRUE va

turn=i thi Pj gan flag[j]=FLASE va chd ngoai mién ging, khi d6 Pi vio trong mién ging,... Vay

thoa dk 3
D@ thay giai phap thoa dk 2, 4.

2. Xét giai phap dong bo hoa sau:
while (TRUE)
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intj=1-i;

flag[i]= TRUE; turn = i;

while (turn == j && flag[j]==TRUE);

critical-section ();
flag[i] = FALSE;

Noncritical-section ();

H

Day c6 phai 1a mot giai phap bao dam dugc doc quyén truy xuit khong ?
HD:

Pi: Pj:

while (TRUE) while (TRUE)

{ {

intj=1-i; inti=1-j;

flag[i]= TRUE; turn = i;//]

while (turn == j && flag[j]=—=TRUE);
critical-section ();

flag[i] = FALSE;

Noncritical-section ();

}

flag[j]= TRUE; turn = j;/A

while (turn == i && flag[i]==TRUE),
critical-section ();

flag[j] = FALSE;

Noncritical-section ();

}

Gia st Pi mudn vao mién gangy n6 dat, turn=i. Khi kiém tra diéu kién (tum == j &&
flag[j]==TRUE), dk sai nhung chta kip vao mién ging thi dén lugt Pj. Pj dat turn=j va kiém tra
diéu kién (turn == i && flag[il==TRUE),\dk sai, Pj vio mién ging nhung chua ra khoi mién ging
thi lai toi luot Pi, Pi khong kiémdra dk nira ma vao mién ging, vay giai phap trén khong dam bao

dugc doc quyén truy xuat.

3. Gia st mot may*tinhskhéng c6 1énh TSL, nhung c6 1énh swap hoan ddi noi dung cia hai tir nhé

bang mot thao tac déc quyen :
void swap(int'&a, int &b)
{

nt temp=a;

a=b; b= temp;

Str dung 1énh nay c6 thé t6 chire truy xuat doc quyén khong ? Néu ¢ xay dung cau truc chuong

trinh twong ung.

HD: Dung bién chung lock, gan tri ban ddu 1 0

Chuong trinh P:
int lock=0; //bién dung chung




While (1)

{
int key=1;//bien cuc bd
do{

swap(lock,key);

twhile (key);
critical_section();
lock=0;

noncritical _section();

4. Trong giai phap peterson bo bién turn c6 dugc khong?

HD: khi d6 céu tric tién trinh Pi s& nhu sau:

while (TRUE)

{
int j = 1-i; // i 1a tién trinh con lai
flag [1]= TRUE;
while (flag [jI==TRUE);
critical section Pi 0;
flag [1] = FALSE;

Noncritical section_Pi ();

}

va xét truong hop 1a néu flagfi]=flag[j]=true thi ca hai tién trinh s& doi vo han nén vi pham dk 3,4

5. Phat trién giai phap Peterson‘eho nhiéu tién trinh

HD:

Tién trinh Piss& cdp cho mét sb number[i] 1a s6 16n nhat trong cac sé da cap trudc d6 +1, tién trinh
c¢6 s6 nhd nhatsé duge cho vao mién ging trong luot ké tiép. Néu c6 hai tién trinh Pi va Pj c6
cung s6 thixét néu i<j s€ chon Pi. Qui udc: (a,b)<(c,d) néu a<c hay néu a=c va b<d

CAc bién dungi¢hung number[i] khoi dau =0, choosing[i]=false;

Céu trae tién trinh Pi:
int'choosing[n], number[n]; //cac bién dung chung
while (1)
{
choosing[i]=true;// Pi muon vao mién gang
number[i]=max(number[0],...,number[n-1])+1;/dé nghi tt j c6 number[j] nho nhat vao mg
choosing[i]=false; /dé Pi khong doi chinh Pi
for (j=0;j<n;j++)
{
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while (choosing[j]);/néu c6 Pj (i!=j) nao d6 mudn vao mién ging thi Pi s& chd
//neu co Pj <Pi thi Pi cho
while ((number[j]!=0) && (number[j],j)<(number[i],i));

H

critical_section();

number[i]=0;

non_critical section();

6. Chimg t6 rang néu cac 1énh Down va Up trén semaphore khong thuc hién mét cach khong thé
phan chia, thi khong thé ding semaphore dé giai quyét bai toan mién ging.
HD:

Xét lai doan ct giai quyét mién ging bang semaphore

e(s)=1;

while (TRUE)

{
Down(s)
critical-section ();
Up(s)

Noncritical-section ();
H
ttl: down(s): e=0
tt2: down(s): e=-1

Khi kiém tra dk (e<0) thoa nén ca hai cing chd ngoai mién ging.

7. Mot bién X duoc'ehiaséboi hai tién trinh cung thyc hién doan code sau:
do{
X=X +1;
if ( X'==20) X=0;
+while ( TRUE );
Bét dawvdi gia tri X = 0, chimg t6 rang gia tri X c6 thé vugt qua 20. Can sira chita doan chuong
trinh trén nhu thé nao dé bao dam X khong vuot qua 20 ?
HD:
Gia st khi X=19
ttl: tang X lén 20, ngung
tt2: tang X lén 21, vuot qué 20.
Céch stra chira: Dung mot semaphore s, e(s)=1
do
{
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down(s);
X=X+1;
if (X==20)X=0;
up(s);
twhile ( TRUE );

8. Xét hai tién trinh xtr Iy doan chuong trinh sau:

process P1 { Al1; A2}

process P2 { B1 ; B2 }

Déng b0 hod hoat dong cua hai tién trinh nay sao cho ca Al va Bl déu hoan tAttrude khi A2 hay
B2 bat dau .

HD:

e(s1)=1; e(s2)=1;

P1 P2
{ {
down(s2); A1(); up(sl); down(sl); B1();aip(s2);
down(s2); A2(); up(sl); down(sl); B2(; up(s2);
b §

9. Tong quat hoa bai 6: cho cac tién trinh xir 1y dean chudng trinh sau:

process P1 { for (i=1;1<=100; 1 +£) Al

process P2 { for (j=1;j <= 100;4++) Bj ;}

Podng bd hoa hoat dong cua haintién trinkynay sao cho ca véi k bat ky ( 2 <=k <= 100), Ak chi c6
the bat dau khi B(k-1) da két thuc, va Bk chi co the bat dau khi A(k-1) da ket thic.

HD:

e(sl)=1; e(s2)=1;

P1 P2
{ {
for(i=1; i<=100; it++) for(j=1; j<=100; j++)
{ {
down(s2); Ai(); up(sl); down(s1); Bj(); up(s2);
i H
h H

10. Sir dung semaphore dé viét lai chuong trinh sau theo mé hinh xir 1y dong hanh:
w=x1*x2 (1) v=x3*x4 (2) y=v*x5 3) z=v *x6 4)
y=w*y &) z=w*z (6) ans=y+z 7

(x1,x2,x3,x4,x5,x6 1a cac héng sé)

HD:
semaphore s3=s4=s5=s6=s7=0;
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P1:{w=x1*x2; up(s5);up(s6);}
P2:{v=x3*x4; up(s3); up(s4);}
P3:{down(s3); y = v * x5; up(s5);}
P4:{down(s4); z=v * x6; up(s6);}
P5:{down(s5); down(s5); y =w * y; up(s7);}
P6:{down(s6);down(s6); z=w * z; up(s7);}
P7:{down(s7);down(s7); ans =y + z;}

Viét lai bai 10 duing monitor

HD:
monitor cal
{ o
int v,w,y,z,ans;
intvl,wl,yl,zl,y2,z2;
condition s3,s4,s5w,s5y,s6w,s6z,57y,57z;
F10); F2(); F3(); F40); F50; F6(); F7();
void init() {vl=wl=yl=z1=y2=22=0;}
¥
cal::F1() ¢

{
w=x1*x2; wl=1;

sSw.signal(); s6w.si

}
cal::F2()

(v1==0) s3.wait();
y=v *x5;yl=l;

sSy.signal();
H
cal::F4()
{

if (v1==0) s4.wait();

z=v *x6; z1=1;
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s6z.signal();

H

cal::F5()

{
if (w1==0) s5w.wait();
if (y1==0) sSy.wait();
y=w*y;y2=1;
s7y.signal();

}

cal::F6()

{
if (w1==0) s6w.wait();
if (z1==0) s6z.wait();
z=w * z;722=1;
s7z.signal();

h

cal::F7()

{
if (y2==0) s7y.wait();
if (z2==0) s7z.wait();
ans =y + z;

}

Céc chuong trinh dong hafih:
P1:{cal.F1();} P2:{cal.F2();} P3:{cal.F3();} P4:{cal.F4();}
P5:{cal.F5();} P6:{cal.E6();} P7:{cal.F7();}

10. Xét hat tiénsrinh'sau:

process A

{fwhile (1) na=na +1;}

proceéss B

{ while (1) nb =nb +1;}

a)Pong bod hoa xur Iy cua hai tién trinh trén, sao cho tai bat ky thoi diém nao cling ¢6 nb < na <=
nb +10

b)Néu giam diéu kién chi 1a na <= nb +10, giai phap ctia ban s& dugc stra chita nhu thé nao ?
¢)Giai phap cua ban c6 con dung néu c6 nhiéu tién trinh loai A va B cing thyc hién?

HD:

a)nb <na <=nb +10

semaphore s1=1,s2=1;

int na,nb;//bien dung chung na,nb dugc gan tri ban dau thoa dieu kien nb <na <=nb +10
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process A

{
while (1)
{
down(s1);
if (na <nb +10) na=na +1;
up(sl);
}
}
process B
{
while (1) P
{
down(s2);
if (nb +1<na) nb =nb +1;
up(s2);
}
H
*
b)na<=nb+10
semaphore s1=1,s2=1;
int na,nb;//bien dung chung an tri ban dau thoa dieu kien na <=nb +10
process A
{
while (1) ¢
{
own(sl);
if (ma <nb +10) na=na +1;
p(sl);
}
Q ess B
{
while (1)
{
nb=nb +1;
}
}
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c¢) bung

11. Bai toan Nguoi san xuat — Nguoi tiéu thu (Producer-Consumer)

Hai tién trinh cung chia s¢ mdt by dém co kich thudc gidi han. Mot tién trinh tao dit liéu, dat dix
lidu vao bo dém (ngudi san xuat) va mot tién trinh 1dy dit liéu tir bd dém dé xir 1y (nguoi tiéu
thu).

Hai tién trinh can thoa cac diéu kién sau :
- PK1: Tién trinh san xuat khong dugc ghi dit liéu vao bo dém da day.

- PK2: Tién trinh tiéu thu khong dugc doc dir li€u tir bo dém dang tréng.

- PK3: Hai tién trinh cung loai hoac khéc loai déu khong dugctruy Xuat bodém cung luc.

+ Céch 1: dung sleep and wakeup

#define N 100 /* number of slots in the buffer */
int count = 0; /* number of items in the buffer */

void producer(void)

{

int item;
while (TRUE) { /* repeat forever »/
item = produce_item(); /* generate next item */
if (count == N) sleep(); /* if buffer is full, go to sleep */
insert__item(item); /* put item in buffer */
count = count + 1; /* increment count of items in buffer */

if (count == 1) wakeup(consumer); /* was buffer empty? */

void consumer(void)

{

int item;

while (TRUE) { /* repeat forever */
if (count == 0) sleep(); /* if buffer is empty, got to sleep */
item = remove_ item(); /* take item out of buffer =/
count = count — 1; /* decrement count of items in buffer */
if (count == N — 1) wakeup(producer); /* was buffer full? =/
consume_item(item); /* print item */

1
Nhan xét: chi ap dung cho mét producer va mot consumer va chi thoa dk1 va dk2. Hay moé rong
dé&p dung cho nhiéu producer, nhidu consumer va thoa ca 3 dk

+ Céch 2: dung Semaphore

Str dung ba semaphore :

- empty: dém s chd con trdng trong bo dém. (ding dé giai quyét DK 1)

- full: dém s6 chd da co dir liéu trong bd dém(dung dé giai quyét PK2)

- mutex: kiém tra viéc khong truy xuat dong thoi.(dung dé giai quyét DK3)
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BufferSize = 3; // sb chd trong bd dém

semaphore mutex = 1; // kiém soat truy xuit doc quyén buffer (cac tt chd khi mutex=-1)
semaphore empty = BufferSize; // s6 chd trdng (tt sx chd khi empty<0)

semaphore full = 0; // 56 chd ¢6 dit lidu (tt tt chd khi full<0)

Producer() //nha san xuat

{
int item;
while (TRUE)
{
produce item(item); // tao dir liéu mai
down(empty); // giam s6 chd trong, day thi cho (empty<0 thieho)
down(mutex); // ddc quyén truy xuat buffer (mién ging))
enter_item(item); // dat dir liéu vao by dém
up(mutex); // ra khoi mién ging
up(full); // ting s6 chd day, danh thuc it
}
H
Consumer() //nguoi ti€u thu
{
nt 1tem;
while (TRUE)
{
down(full); // giam so cho day, neu bo dem trong thi cho (full<0 thi cho)
down(mutex); / doc quyén vao mién ging
remove item(item); // 1ay dit liéu tir bd dém
up(mutex); // ra khoi mién ging
up(@mpty); // ting s6 chd tréng, danh thuc nsx
consume_item(item); // xur ly dit li¢u
b
h

Nhan xét: ap dung cho nhi¢u producer va nhiéu consumer va thoa ca 3 dk.

Céch 3: dung Monitor
monitor ProducerConsumer //xay dung monitor

{
int count=0; //dém s6 chd c6 dit liéu

condition full, empty; //nsx chd trén full, ntt cho trén empty
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void enter() //nsx dung phuong thirc nay dé dit dl vao buffer

{
if (count ==N) wait(full);  // néu bo dém day, nxs phai chd (dk1)
enter_item(item); // dat dir liéu vao bd dém
count ++; // tang s6 chd dﬁy
if (count ==1) signal(empty); // néu bo dém co dl thi danh thirc ntt neu co
}
void remove() //ntt s€ dung phuong thirc nay dé léy dl ttr buffer
{
if (count == 0) wait(empty) // néu bd dém trdng, ntt phai cho (dk2)
remove_item(&item); // léy dir liéu tir bo dém
count --; /] giam s6 chd co dl
if (count == N-1) signal(full); // néu bo dém khong dﬁy thi kich hoat ns$x neu co
}
}
Producer() //Tién trinh san xuit
{
while (TRUE) {
produce item(item); //sx dl
ProducerConsumer.enter(); //dat dl vao buffer
¥
}
Consumer() //tién trinh tiéu thu
{
while (TRUE)
ProducerConsumer.remove();//lay dl tu buffer
consume_item(item); //ti€u thu dl
§
§
Nhan xét:

G/8\N=2, va c6 2 ntt dang doi trén empty, khi d6 nsx 1 xut hién, tang count=1, danh thic nttl, va
tiép d6 nsx 2 xuat hién, ting count=2, nhung khong danh thirc ntt2, ntt2 doi mi. ..

Do d6 can bo dk khi goi signal() trong enter() va remove. Khi d6 s& giai quyét triét dé bai toan

12. Bai toan Readers-Writers

Khi cho phép nhiéu tién trinh truy xuét co s¢ dit liéu ding chung cac hé quan tri CSDL can dam
béo cac diéu kién sau :

- Pk1: khi cé reader thi khong co writer nhung c6 thé c6 cac reader khac tx dI

- Dk2: Khi c6 writer thi khong c6 writer hoac reader nao khac tx dl.
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(Cac diéu kién nay can c6 d€ dam bdo tinh nhat quan cua dir li¢u.)

Céch 1: dung Semaphore
Str dung bién chung rc (reader count) dé ghi nhé sé tién trinh Reader va st dung hai semaphore:
- mutex: kiém soat sy truy xuat doc quyén rc

- db: kiém tra sy truy xuat doc quyén dén dit liéu.

int rc=0; // S6 tién trinh Reader

semaphore mutex = 1; // Kiém tra truy xuét rc

semaphore db = 1; // Kiém tra truy xuét dit liéu
Reader()
{

while (TRUE)

{

down(mutex); // gianh quyén truy xuat rc
rc=rc+1; // thém mot tién trinh Réader

// néu 1a Reader dau tién thi cAm Writer tx dit liéu'hodc ¢hd néu c6 writer dang cap nhat dl

if (rc ==1) down(db);

up(mutex); // cham dirtitruy xuat'rc

read database(); //doedir liéu

down(mutex )y hgianh quyén truy xuat rc

rc=rc - 1; /bt mdt tién trinh Reader

if (rc,==0) up(db); // néu 1a Reader cudi cung thi cho Writer truy xuét dl
up(mutex); // cham dut truy xuét rc

use_data“read(); // su dung du lieu

b
h
Writer()
{
while (TRUE)
{
create_data();
down(db); // khong c6 writer hodc reader nao khac dugc tx
//hoac khi co reader dang doc dl thi writer cho
write_database(); // cap nhat dix liéu
up(db); // chdm durt truy xuat db
}
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}
Nhan xét:

Thuat toan chi ding khi co it nhat mot Reader thuc thi trude moi Writer. Néu khong sé co nhiéu
truong hop sai, vi du néu writer thuc hién trudc va dang cap nhat dl thi chi cAm duoc reader 1,
khong cam duoc reader 2.

Thuat toan nay goi la thuat téan uu tién Readers: Reader thuc hién trude writer va Writer phai doi
tat ca cac Reader truy xuat xong moi duoc vao database. Hay xay dung thuit toan wu tién Wiriter

Céch 2: Monitor

Str dung bién chung rc dé ghi nhé s cac tién trinh Reader. Mot tién trinh Writer phai chuyénisang
trang thai cho néu rc > 0. Khi ra khoi mién ging, tién trinh Reader cudi cung s&danhi thuc tién
trinh Writer dang bi khoa.

monitor ReaderWriter
{
int rc = 0; //khac 0 la co Reader dang doc
int busy = 0; //=1 la co writer dang ghi
condition OKWrite, OKRead;
void BeginRead() //truoc khi doc, reader goi phuong thirc nay de kiem tra dk duoc doc

{
if (busy) wait(OKRead); //néu c6 1 writer dang ghi thi reader chd trén OKRead
rct+; // thém mot Reader
signal(OKRead); //danh thire mot reader cho trén OKRead
h
void FinishRead()
{
rc==; // b6t mot Reader
if (rc == 0) signal(OKWrite);//néu 1a Reader cudi cing thi cho Writer truy xuat db
h
void BeginWrite()
{
if (busy || rc) // néu c6 1 writer dang ghi, hay c6 Reader dang doc
wait(OKWrite); //thi cho writer cho trén OKWrite
busy = 1; //khong cho cac reader va writer khac truy xuat db
H
void FinishWrite()
{

busy = 0; // cho cac reader va writer khac truy xuat db
if (!Empty(OKRead.Queue)) signal(OKRead);//neu co reader dang doi thi cho doc
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else  signal(OKWrite); //nguoc lai thi cho mgt writer ghi

H
H
Reader()
{
while (TRUE)
{
ReaderWriter.BeginRead(); //bat dau doc
Read Database(); //doc dl
ReaderWriter.FinishRead(); //da doc xong
H
H
Writer()
{
while (TRUE)
{
Create data(info); /Mtao dl
ReaderWriter.BeginWrite(); //bat dau ghi
Write database(info); //ghi
ReaderWriter.FinishWrite();/da ghi Xong
H
}
Ghi chu:

- OKRead.Queueyla hang doi cia bién diéu kién OKRead.
- Thuat todn van'@ang khi Writer thuc thi trudc Reader.
- Cau hois trong BeginRead () bo 1énh signal(OKRead) dugc khong?

13. Bai toan Tao phan td H20
Pong bo hoat dong cia mot phong thi nghiém sir dung nhidu tién trinh dong hanh sau dé tao cac
phan tiH20:
MakeH()
{
while (true)
Make-Hydro(); // tao 1 nguyén to H
H
MakeO()
{

while (true)
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Make-Oxy(); //tao 1 nguyén ti O

H
/* Tién trinh MakeWater hoat dong déng hanh véi céc tién trinh MakeH, MakeO, chd ¢ du 2 H
va 1 O de tao H20 */
MakeWater()
{
while (True)
Make-Water(); /Tao 1 phan tr H20

HD:
Semaphore s1=0, s2=0;
MakeH() // tao 1 nguyén tu H

{
while (1)

{
Make-Hydro(); up(sl);

) 2

MakeO() //tao 1 nguyén ta O
{

while(1)

{
Make-Oxy(); up(s2);

¢

MakeWater()
hil

down(s1); down(s1); down(s2);
Make-Water(); /Tao 1 phan tr H20

14. Xét mot gidi phap semaphore dung cho bai toan Dining philosophers :

#define N 5
#define LEFT (i-1)%N
#define RIGHT (i+1)%N
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#define THINKING 0
#define HUNGRY 1
#define EATING 2
int state[N];
semaphore mutex = 1;
semaphore s[N];//gan tri ban dau =0
//tién trinh mo phong triét gia thir i
void philosopher( int i) // i 14 triét gia thir i : 0..N-1
{
while (TRUE)
{
think(); // Suy nghi
take_forks(i); // yéu cdu dén khi c6 du 2 nia
eat(); / yum-yum, spaghetti
put_forks(i); // dat ca 2 nia Ién ban lai

}
//kiém tra diéu kién duoc an

void test (int 1) /i 1a triét gia thiri: 0..N-1

{
if(state[i]==HUNGRY && state[LEFT)}=EATING && state[RIGHT]!= EATING)
{
state[i] = EATING;
up(sfi]);
b
}

/lyéu cauday 2 nia
void.take forks ( inf'i) // i 1a triét gia thiri: 0.N-1
{

while (TRUE)

{

down(mutex); // vao mién ging

state[i] = HUNGRY; // ghi nhan triét gia i da doi

test(i); // cb gang lay 2 nia
up(mutex); // ra khoi mién ging

down(s[i]); // chd néu khong c6 du 2 nia
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//dat 2 nia xubng

void put_forks (int i) /1 1a triét gia thir i : 0..N-1

{
while (TRUE)
{
down(mutex); / vao mién gang
state[i] = THINKING; // ghi nhan triét gia i an xong
test(LEFT); // kiém tra ngudi bén trai di 6 thé an?
test(RIGHT); // kiém tra nguoi bén phai da c6 thé an?
up(mutex); // ra khoi mién ging
}
b

a)Tai sao phai dat state[i] = HUNGRY trong take forks ?
b)Gia sur trong put_forks, 1énh géan state[i] = THINKING.dugeithuc hién sau hai 1énh test(LEFT),
test(RIGHT). Diéu nay anh huong thé nao dén giai phap cho.3 triébgia? Cho 100 triét gia?

15. Mot cira hiéu cit toc ¢6 mot thg, mot ghé cit toc valN ghé cho khach doi. Néu khong co
khach, thg cat toc s& ngdi vao ghé cat toceva ngn thiép @i. Khi mot khach hang vao tiém, anh ta
phai danh thirc nguoi tho. Néu mot khachhang vaoitiém khi nguoi tho dang ban cit toc cho khach
hang khéc, nguoi méi vao s& ngdi chi® néu ¢d,ghé doi tréng, hodc rdi khoi tiém néu di c6 N ngudi
doi (hét ghé). Xay dung mét giaiphapwsi semaphore dé thuce hién ddng bd hoa hoat dong cua the
va khach hang trong ctra hiéu@atitoc nay.
HD:
Semaphore mutex =.1;
Semaphore customers =\0;
Semaphore haircut = 0;
int waiting = 0
void.eustomer() //khach dén cét toc
{

down( mutex );

if( waiting==N)  //néu sb khach doi = N thi roi khoi tiém

{
up( mutex ); return ;
}
waiting ++; //tdng so khach doi
up( mutex );
up(customers); //d4nh thirc barber néu dang ngu

down(haircut); //dang cit nhung chwra xong (chd trén ghé cit toc)
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}

void barber() //thg cit toc

while( 1) //cét lién tuc, hét khach nay dén khach khéac

down( customers ); //néu khong co khach, barber s& ngu

up(haircut);  //cho khach d3 cit toc xong roi khoi tiém

{
{
down( mutex );
waiting --; //giam 1 khach doi
up(mutex);
cut_hair();
}
}

16. Bai toan Cay cau cii

Ngudi ta chi ¢6 cho phép tdi da 3 xe luu thong dongdhoi qua mét€ay cau rat cii. Hiy xay dung

thi tuc ArriveBridge(int direction) va ExitBridge() dé kiém soatgiao thong trén ciu sao cho :
- Tai mdi thoi diém, chi cho phép ti da 3 xe lult thong trén ¢au.

- Tai mdi thoi diém, chi cho phép ti da 2 e lumithong ciing hudng trén cau.

Moi chiec xe khi dén dau cau s€ goi ArriveBridge(direction) d¢ kiém tra di€u kién lén cau, va khi

da qua cau dugc sé goi ExitBridge() dé bao higu két thuc. Gia sir hoat dong ciia mdi chiée xe duge

mo ta bang mot tién trinh Car() sau days

Car(int direction) /* directionyxéc dinh hudng di chuyén cua mdi chiée xe.*/

{
ArriveBridge(direetion); /t6i ciu
OnBridge()s//1én cau
ExitBeidge();// Qua ciu

H

HD:

semaphore ncar=3, ncarl=2, ncar2=2;

ArriveBridge(direction)

{
down(ncar);
if (direction==1) down(ncarl);
else down(ncar2);

H

Exit Bridge(direction)

{
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up(ncar);
if (direction==1) up(ncarl);

else up(ncar2);

17. Bai toan Qua song
Dé vuot qua song, cac nhan vién Microsof va cac Linux hacker cung sir dung mot bén sdng va
phai chia sé¢ mot s6 thuyén dac biét. Moi chiéc thuyén nay chi cho phép chd 1 1an 4 ngueoi, va phéi
c6 du 4 ngudi mdi khéi hanh dugce. PE bao dam an toan cho ca 2 phia, can tuan thu ¢éac luét sau :
a. Khong chap nhan 3 nhan vién Microsoft va 1 Linux hacker trén ciing mot chiéc thuyén.
b. Nguoc lai, khong chip nhan 3 Linux hacker va 1 nhan vién Microsoft trén cling, mot chiéc
thuyén.
c. TAt ca cac truong hop két hop khac déu hop phap.
d. Thuyén chi khoi hanh khi da c6 du 4 hanh khach.
Cén xay dung 2 thi tuc HackerArrives() va EmployeeArrivés() dugc goi turong tmg boi 1 hacker
hodc 1 nhan vién khi ho dén bo song de kiem tra dieu kién co6 cho phép ho xuong thuyén khong ?
Céc thu tuc nay s€ sap x€p nhitng nguoi thich hop €6 thé dén thuyén. Nhitng nguoi da dugce 1én
thuyén khi thuyén chua day s€ phai cho dén khi nguoi thlr 4 xaong thuyén maoi c¢6 thé khoi hanh
qua song. (Khong quan tdm dén so lvong thuyen hay viéc thuyén qua song roi tro lai... Xem nhu
ludn c6 thuyén dé sap xep theo cac yéu cauthop i)
Gia sir hoat dong ctia mdi hacker duoc,méita bang mot tién trinh Hacker() sau day:
Hacker()
{

RuntoRiver(); // Difdén by 'song

HackerArrives (); / Ki€m tra diéu kién xudng thuyén

CrossRiver(); /£ Khoi hanh qua song
}
va hoat dofg ciia méi nhan vién dugc mod ta bang mot tién trinh Employee() sau day:
Employee()
{

RuntoRiver(); // Di &n bd song

EmployeeArrives (); // Kiém tra diéu kién xudng thuyén

CrossRiver(); // Khéi hanh qua song
§
HD:
int n=0;//so nguoi tren thuyen
semaphore h=2, e=2, s=0;
HackerArrives()

{

down(h); //cho hacker cho tren bo neu da co 2 hacker tren thuyen
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down(mutex);
n++; //cho hacker xuong thuyen
if (n<4)
{ up(mutex);
down(s); //neu thuyen chua du 4 nguoi thi cho tren thuyen

}

else //neu du 4 thi danh thuc nhung nguoi dang cho tren thuyen de qua song
{

n=0;up(mutex);

up(s);up(s);up(s);
}

up(h); // danh thuc cac hacker cho tren bo cho xuong thuyen

EmployeeArrives()
{
down(e); //cho Employee cho tren bo neu da co 2 Empleyee tren thuyen
down(mutex);
n++; //cho Employee xuong thuyen
if (n<4)
{ up(mutex);
down(s); /newthuyen chua du 4 nguoi thi cho tren thuyen

}

else //neu du 4 thi danh thuc nhung nguoi dang cho tren thuyen de qua song
{

n=0; up(mutex);

up(s)up(s);up(s);
h

up(e);/l'danh thuc cac Employee cho tren bo cho xuong thuyen

18. Bai toan Diéu phéi hanh khach xe bus tai mot tram dung

Madi xe bus c6 10 chd, 4 chd danh cho khach ngdi xe lan, 6 chd danh cho khach binh thuong, khi
xe day khach thi s& khoi hanh. C6 thé ¢ nhiéu xe va nhiéu hanh khach vao bén cung lac, nguyén
tac diéu phdi s& xép khach vao ddy mot xe, cho xe nay khoi hanh rdi méi diéu phdi cho xe khac.
Gia st hoat dong diéu phdi khach cho 1 chiéc xe bus duge mé ta qua tién trinh GetPassengers();
hoat dong ctia mdi loai hanh khich dugc mo ti béng tién trinh WheelPassenger() va
NonWheelPassenger(). Hay stra chita cac doan code, sir dung semaphore dé dong bo hoa .
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GetPassenger() //chuong trinh diéu phdi khach cho 1 xe
{
ArriveTerminal(); // tiép nhan mot xe vao bén
OpenDoor(); // m& ctra xe

for (int i=0; i<4; i++) // tiép nhan cac khach ngdi xe lan

{

ArrangeSeat(); // dua 1 khach ngdi xe ldn vao chd
h
for (int i=0; i<6; i++) // tiép nhan cac khach binh thudong
{

ArrangeSeat(); // dua 1 khach binh thuong vao chd
H

CloseDoor(); // dong cura xe
DepartTerminal(); // cho mot xe rdi bén

}

WheelPassenger() //chuong trinh tao khach ngéi xe lan
{

ArriveTerminal(); // dén bén

GetOnBus(); // 1én xe

H
NonWheelPassenger() // chuong grinhitao khach binh thuong

{
ArriveTerminal(); #.dén bén
GetOnBus();.// 1én xe
h
HD:
semaphore bus=1,wheel=0, nonwheel=0;
GetPassenger()
{
down(bus);
ArriveTerminal(); // tiép nhan mot xe vao bén
OpenDoor(); // mod ctra xe
for (int i=0; i<4; i++) // tiép nhan cac hanh khach ngdi xe lan
{
down(wheel);
ArrangeSeat(); // dua 1 khach xe lin vao chd

}

for (int i=0; 1<6; i++) // tiép nhan cac hanh khéch binh thuong
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down(nonwheel);

ArrangeSeat(); // dua 1 khach binh thuong vao chd
H
CloseDoor(); / dong ctira xe

DepartTerminal(); // cho mdt xe rdi bén

up(bus);
h
WheelPassenger()
{
while(1)
{
ArriveTerminal(); // dén bén
up(wheel);
h
}
NonWheelPassenger()
{
while(1)
{
ArriveTerminal@)y// dén bén
up(nonwheel);
H
h

NX: khach binh thuonghéwtsi trudc van khong duogc 1én xe, phai cho khach xe lan

21. Nha méy san xuft thiét bi xe hoi, c6 2 bd phan hoat dong song song
«Bo phan san xuat 1 khung xe

MakeChassis()

{

Produce_chassis();// tao khung xe

}

- B0 phan san xuit 1 banh xe :
Make Tires()

{

// tao banh xe va gan vao khung xe

Produce _tire();
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Put tire to Chassis();

Hay dong bo hoat dong trong viéc san xuét xe hoi theo nguyén tic sau :
- San xuat mot khung xe, trudc khi tao banh xe.

- Can c6 du 4 banh xe cho 1 khung xe dugc san xuat ra, sau d6 mai tiép tuc san xuat khung

xe khac...
HD:
semaphore chassis=0,tire=0;
MakeChassis()
{
while(1)
{
// tao khung xe
Produce_chassis(); up(chassis);
down(tire); down(tire); down(tire); down(fire);
h
H
MakeTires()
{
while(1)
{
down(chassis);
for (i=031<4;i++)
{
Produce _tire();
Put tire to Chassis(); up(tire);
b
h
j

19. Thuat toan cac triét gia an tdi sau dung hay sai?

semaphore s[5]; //c6 cac gia ban tri dau bang 1

pi

{
down(s[i]); //lay dua
down(s[(i+1)%5]);  //ldy diia cua ngudi bén canh
eat();
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up(s[i]); //bd dlia
up(s[(i+1)%5]); //tra dlia cho ngudi bén canh

HD:
néu tat ca Pi déu thuc hién duoc mot 1énh dau tién down(s[i]), va sau do céc Pi déu thuc hién 1énh
thir 2, khi d6 tat ca s[i]<0 nén cac Pi s& chd nhau v6 han!

20. Xét trang thai hé théng:

Max Allocation Available
L 4

R1 | R2 | R3 | Rl | R2 [ R3 | Rl | R2 | R3
P1 |3 2 2 1 0 0 4 1 2
P2 | 6 1 3 2 1 1
P3 |3 1 4 2 1 1

4
4
P4 | 4 2 2 0 0 2
4

Néu tién trinh P2 yéu cu 4 cho'R1, o R3. hiy cho biét yéu cau nay c6 thé dap tng ma bao

dam khong xay ra tinh trang é ock hay khong ?

21. Xét trang thai hé 6ng sau:
L 4
‘ Max l i;éllocation

Available

C| D|A B |C

P3 |2 |3 |5 (|6 |1 |3 |54

P40 |6 |5 |2 |0 |6 |3 |2

P50 |6 5|6 |0 |0 |1 |4
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a) Cho biét noi dung ctia bang Need.
b) H¢ thong c6 ¢ trang thai an toan khong?

¢) Néu tién trinh P2 c6 yéu cau tai nguyén ( 0,4,2,0), yéu cau nay c6 duoc dap tng tic thoi
khong?

CHUONG 4: QUAN LY BQ NHO

1. Gia st c6 mot hé thdng sir dung k¥ thut phan trang theo yéu cau. Bang trang duec. luu trik
trong cac thanh ghi. D& xir Iy mot 18i trang ton 8 miliseconds néu c6 sin mot khun@ trang trong,
hodc trang bi thay thé khong bi stra d6i noi dung, va tén 20 miliseconds néu trang bi thay thé bi
stra d6i ndi dung. Mdi truy xuat bo nhé ton 100 nanoseconds. Gia st trang bi thayathé ¢6 xac suét
bi sira doi 1a 70%. Ty 1& phat sinh 13i trang phai 1a bao nhiéu dé co thé day tri thoi gian truy xuat
bd nho ( effective acess time) khong vuot qua 200 nanoseconds?

HD:

ma=100 nanoseconds

EAT = (1-p)ma + p (page fault time) = (1-p)100+p(20*0,7+0.3%8)*1000000 <=200

=>p<= a

2. Xét chuong trinh C sau :

int A [100][100] ;

for (i=0; i<100; i++)

for (j=0; j<100; j++) A[i][j]= 0;

Gia sir tién trinh dugc cép 3¢Khung trangyvéi kich thude mot khung trang 1a 200 bytes, ma tién
trinh ludn chiem khung trang 1, khung trang 2 va 3 dé luu mang A va khai dau khung 2, 3 1a rong.
Hoi tién trinh ¢6 bao nhiéu 101 trang khi stir dung thudt toan thay thé LRU.

Xét chuong trinh C saw,vdi cau hoi tuong tu cau a

int A [100][1007 ;

for (j=0; j<100; j++)

for (i=0; 1<100; i++) A[i][j]= 0;

HD:

a) mdi dong mot trang nén c6 100 16i

b)110000 16i

3. Trong mot hé thong sir dung k¥ thuat phan trang theo yéu ciu, kich thuéc mdi trang 13 2K , xét
doan chuong trinh C sau day:

int n = 3*1024; int A[n], B[n];

for (i=0; i<n;i++) A[i]=i;

for (i=0 ;i<n;i++) B[A[i]]=1;
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a) Néu sd khung cép cho tién trinh 1a khong han ché va gia str khung trang thtr nhét luén dung dé
chud tién trinh, cac khung trang con lai duoc khoi dong o trang thai tréng thi tién trinh c6 bao
nhiéu 13i trang.

b) Néu s6 khung cép cho tién trinh 1 2 khung va gia sir khung trang thir nhit luén dung dé chua
tién trinh, khung trang thtr hai dugc khai dong & trang théi tréng thi tién trinh c6 bao nhiéu 15i
trang.

HD:

a) Mang A c6 kich thudc 12 6K => cin 3 trang, mdi trang chira 1024 phan tir lién tiéps

Ctr truy xuat 1024 pt ciia mang A s& sinh ra mot 15i trang => vong for thir 1 sinh ra 3 16i trang. Ly
ludn tuong ty vong for thir 2 sinh ra 3 15i trang. Vay tién trinh ¢6 6 15i trang

b) S 15i trang 1a: 3+2*3%1024= 6147 15i trang

4. Mot may tinh c¢6 4 khung trang. Thoi diém nap, thoi diém truyhcap cudi cing, va cac bit
Reference (R), Dirty (D) ctia mdi trang trong bo nhé dugescho trong bang sau :

Trang | Thoi diém nap Thoi diém truy cap cubicung | R | D
0 126 279 010
1 230 260 1|0
2 120 272 1|1
3 160 280 1|1

Trang nao s& duge chonthay thé theo :
a) thuat tean NRU

b) thuat tean FIFO

¢) thuat'toan LRU

d) thaat toan " co hoi thi 2"

HD:

trang 0
trang 2
trang 1
trang 0
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5. Tinh kich thudc day bit dung dé quan Iy RAM 512 MB, gia st dia chi dénh theo byte.
HD: 512 MB=512%1024*1024 bytes = 229 bytes. Mdi mét byte dung 1 bit dé quan Iy => kich
throc day bit str dung 1a 229/8/1024/1024 MB = 64 MB.

6. Xét mot khong gian dia chi ¢6 8 trang, mdi trang c6 kich thudc 1K, anh xa vao bd nhé vat 1y c6
32 khung trang.

a) Pia chi logic gdbm bao nhiéu bit ?

b) Pia chi physic gdm bao nhiéu bit ?

HD:

a) 8 trang => p= 3 bit. Kich thudc trang 1 K =>d=10 bit=> dc logic= p+d=13 bit
b) dc vat 1y c6 32 khung => dcvl=32 K= 215 bytes => dcvI=15 bit

7. Xét mot hé thong sir dung k¥ thuat phan trang, voi bang trang/@doe luwtriitrong bo nhé chinh.
a) Néu thoi gian cho mét 1an truy xuét bo nhé binh thudng 14:200 nanoseconds, thi mét bao nhiéu
thoi gian cho mdt thao tac truy xuat by nhé trong hé thong nay ?

b) Néu sir dung TLBs vdi ti 1& tim thay (hit-ratio) 14 75%¢/thoi gian dé tim trong TLBs xem nhu
bang 0, tinh thoi gian truy xuat bd nhd trong hé thong ( effective memory reference time)

HD:

a) 200+200=400 nanoseconds

b) 200*0.25+200= 250 nanoseconds

8. Xét bang phan doan sau:

Segment | Base | Length

1 2300 | 14

2 90 100

Cho biét diaschi vatdy tuong ing véi cac dia chi ao sau déy :
ad(1,10)
b. (24500)

HD: dc logic=(s,d)
s=1, d=10, base(1)=2300 => dcvl=2300+10=2310
s=2, d=500, d>length(2)=100 => 13i truy xuat dc khong hop 1¢

9. Mot may tinh 32-bit dia chi, st dung mdt bang trang nhi cép. Dia chi 4o dugc phan bd nhu sau:
9 bit danh cho bang trang cép 1, 11 bit cho bang trang cap 2, con lai danh cho offset. Cho biét
kich thudc mot trang trong hé thong, va khong gian dia chi 40 ¢ bao nhiéu trang ?

HD:
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Bc 40 = (p1,p2,d) =32 bit
p1=9, p2=11 =>d=12 bit => kt 1 trang= 212 bytes =4 KB
S6 trang trong kg dc a0 =29 x 211 = 220 trang

10. Mot may tinh c6 48-bit dia chi 4o, va 32-bit dia chi vat ly, kich thudc mot trang 1a 8K. Co6 bao
nhi€u phan tir trong mgt bang trang thong thuong va trong bang trang nghich dao?

HD:

a) Bang trang thong thuong

kt trang = 8 K = 213 bytes => d=13 bit => p=35 bit

=> mot bang trang thong thudng c6 235 phan tir

b) Bang trang nghich dédo

1 khung trang = 8K =213 bytes

ktbnvl = 232 bytes => s6 khung trang ctia bnvl= 232/213 = 219 khung

=> 50 phan tir trong bang trang nghich dao 1a 219

11. Gia st c6 mot may tinh dd choi str dung 7-bit dia‘chi, h¢ théng su dung mot bang trang nhi
cap, dung 2-bit 1am chi muc dén bang trang cip 1, 2-bitdam chi muc dén bang trang cip 2. Xét
mot tién trinh st dung cac dia chi 4o trongnhitng phamevi sau : 0..15, 21..29, 94..106, va
115..127.

a) V& chi tiét toan bo bang trang cho tiémitrinh nay

b) Phai cip phat cho tién trinh bao nhiéu khung trang, gia st tat ca déu nam trong bd nhd chinh?
¢) Bao nhiéu bytes ing voi cac viing phan manh ndi vi trong tién trinh nay?

d) Can bao nhiéu bo nhé che'bangtrang ctia tién trinh nay?

HD:

dc 4o = (pl,p2,d)=7bit

pl=p2=2 bit=>,d=3 bit => kt frang=8 bytes

a) v& bang tfang : goi fi la s6 hiéu khung trang chtra trang pi

f0
f1 NE
f2 0 00.00.000 (0,0,0)
f3 14 15 00.01.111 0,1,7)
C2 p
p0 21 00.10.101 (0,2,5)
Y 29 00.11.101 (0,3,5)
p3 94 10.11.110 (2,3,6)
A pll 106 11.01.010 (3,1,2)
Ny i _/ 115 11.10.011 (3,2.3)
Cl 2 D2 127 111111 (3.3.7)
12—
f13 -\5 1 A a1 .
14 p Tién trinh st dung céc dia chi 4o trong cac
15— ol pham vi sau:
C2 . (0,0,0)..(0,1,7); (0,2,5)..(0,3,5);
pl5 (2,3,6)..(3,1,2); (3,2,3)..(3,3,7)
bnvl

b) cdp 9 khung + 4 =13 khung
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¢) tinh phan manh ndi vi:

khung trang c4p cho trang 0 va trang 1 duoc sir dung hét

khung trang cép cho trang 2 du 21-16 byte=5 byte dau

twong ty tinh phan manh cho céc trang con lai

kich thudc bang trang cho tién trinh nay

d) dung 1 bang trang cap 1, 3 bang trang cap 2 => kich thudc bang trang = 4 khung trang = 32
bytes

12. Gia su c6 mdt may tinh su dung 16-bit dia chi. B§ nhd do dugc thuc hién voi ky thuat phan
doan két hgp phan trang, kich thudc t61 da cia mot phan doan 1a 4096 bytes. BO nhd'wat 1y duoc
phan thanh cac khung trang c6 kich thudc 512 bytes.

a) Thé hién cach dia chi 40 dugc phan tich dé phan 4nh segment, page, offset

b) Xét mot tién trinh su dung cac mién dia chi sau, xac dinh sé hiéu segment va sb hiéu page
twong Ung trong segment ma chuong trinh truy cap dén :

350..1039, 3046..3904, 7100..9450, 33056..39200, 61230..63500

¢) Bao nhiéu bytes ing v4i cac ving phan manh ndi vi teéng tiémtrinhmay?

d) Can bao nhiéu bd nhé cho bang phan doan va bang trangfcua tién trinh nay ?

HD:
a) dc do= (s,d)=(s,p,d’)=16 bit, vdi d=p+d’
kt khung trang=512 => d’=9 bit

kich thudc t6i da cua 1 phan doan 18,4096 bytes => mot phan doan dugc chia t6i da thanh
4096/512 = 8 trang =>p=3 bit =>d=12 bit'=> s=4 bit => dc d0=(s,p,d’)=(4,3,9)

b) Tién trinh st dung cac mién dia chi 4o sau:

350 | 0000.000.101011110 | (050,350)
(0,0,350)..(0,2,15):(0,5,486)..(0,7,320);

1039 0000.010:000001111 | (0,2,15) (1,5,444)..(2,2,234);
(8,0,288)..(9,4,288); (14,7,302)..(15,4,12)
3046 0000:101.1141001 10, (0,5,486) =>
s=0: p=0,1,2,5,6,7
3904 0000.111.101000000 | (0,7,320) s=1: p=5,6,7
s=2: p=0,1,2
7400 0001.101.110111100 | (1,5,444) s=8:p=0,1,2,3,4,5,6,7
s=9: p=0,1,2,3,4
9450 0010.010.011101010 | (2,2,234) s=14: p=7

s=15:p=0,1,2,3,4
33056 | 1000.000.100100000 | (8,0,288)

39200 | 1001.100.100100000 | (9,4,288)

61230 | 1110.111.100101110 | (14,7,302)

63500 | 1111.100.000001100 | (15,4,12)

¢) tinh phan manh ndi vi:
s=0,p=0 du: 350 byte du
s=0, p=2 du: 512-15=497 byte cudi

VVv...
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d) Tién trinh dung 1 bang phan doan => bd nhd danh cho bang phan doan= 512 byte.
Tién trinh c6 16 phan doan =>sb bang trang tién trinh sir dung 1a 16=> b nhd danh cho bang
trang= 16%512 (gia stir mot bang trang chiém 1 khung trang)
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