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Tai li€u nay thuOc loai sdch gido trinh nén cic ngudn thong tin c6
th€ dugc phép diing nguyén ban hodc trich diing cho cic muc dich vé dao
tao va tham khao.

Moi muc dich khdc mang tinh 1é€ch lac hodc st dung v&i muc dich
kinh doanh thi€u Ianh manh s& bi nghiém cam.

LOI GIOI THIEU

Trong hé thOng ki€n thUc chuyén nghanh trang bi cho sinh vién Cong
nghé Thong tin (CNTT), gido trinh hé di€u hanh gép phan cung cap nhling
n0i dung ki€n thlc chung nhat vé hé di€u hanh, nli dung lién quan dén
vi€éc md ta cdc phuong phdp gid quy€t cac bai toan di€u khi€n hoat dOng
cla hé thOng mdy tinh. NOi dung gido trinh hé di€éu hanh thudc vio hé
thOng ki€n thlic v€ phan mém hé théng, cung cdp nhiing ki€n thc nham
thuc hién mOt trong hai nguyén 1y cO bdn trong hé thOng mdy tinh da dugc
Von Neumann phét bi€u, d6 1 nguyén 1y “hoat ddng theo chuGng trinh”.

Cac nbi dung chinh dugc trinh bay trong gido trinh nay bao gdm nim
chuong dugc gidi thiéu nhu dudi day.
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Chuong 2: Piéu khi€n bd nhé
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MON HOC: HE PIEU HANH
Ma mon hoc: MH16
Vi tri, ¥ nghia, vai tro mén hoc:
- Vitri:
Moén hoc dudgc b tri sau khi hoc xong cdc mdn hoc chung, trudc
cidc mon hoc/mo dun dao tao chuyén nganh.
- Tinh chat:
La mon hOc chuyén nganh.
- Y nghia va vai trd mén hoc:
La mdn hoc Ung dung cO ban d€ phit tri€n cdc mon hoc ti€p theo
La moén khong thé thi€u cla nghé SUra chira, 13p rdp mdy tinh
Muc tiéu clla mon hoc:
- Hiéu vai tro va chlc ning cla hé di€u hanh trong hé thOng mdy tinh
Biét cic giai doan phat tri€n cla hé di€u hanh
Hi€u cédc nguyén 1y thi€t k€, hoat dOng cla hé di€u hanh
Hiéu céch gidi quy€t cdc van d€ phat sinh trong hé di€éu hanh
C6 y thlc tu gidc, tinh ky ludt cao, tinh than trach nhi€m trong hoc tap.
TU tin trong nghién cUu, tim hi€u c4c cong nghé hé thOng
NOi dung clla mén hoc

Ma bai Thoi gian
Tén chuong muc Tén Ly Thuc | Ki€
gsO |thuy@ | hanh m
t tra’
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BAIMO PAU:
GIOI THIEU CHUNG VE HE PIEU HANH
Ma chuong: MH16-01
Gioi thiéu:
Néu khong c6 phan mém, mdy tinh chi 124 mOt thi€t bi dién t(r thong
thudng. V&i su ho trg clia phdn mém, mdy tinh c6 thé luu trit, x(r Iy thong
tin va ngU0i st dung c6 thé goi 1ai dugc thong tin nay. Phdn mém mdy tinh
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c6 thé€ chia thanh nhiéu loai: chuong trinh hé thOng, qudn 1y su hoat dOng
cUa chinh may tinh. Chuong trinh Ung dung, gidi quy€t c4c van dé lién quan
dén viéc st dung va khai thac may tinh cla ngu0i s& dung. Hé di€u hanh
thubc nhém cic chuong trinh hé thOng va né 1A mOt chuong trinh hé théng
quan trong nhat doi v&i mdy tinh v cd ngudi s& dung. Hé di€u hanh diéu
khién tat cd cac tai nguyén cUa mdy tinh va cung cdp mOt mdi truOng thudn
10i d€ cic chuong trinh Ung dung do ngudi sU dung vié€t ra c6 th€ chay
dugc trén mdy tinh. Trong chUOng nay chiing ta xem xét vai trd cUa hé diéu
hanh trong truGng hgp nay.

MOt mdy tinh hién dai c6 th€é bao gdm: mOt hodc nhi€u processor, b0
nh@ chinh, clocks, dia, giao dién mang, va céc thi€t bi vao/ra khic. Tat cd né
tao thanh mOt hé thOng phUc tap. D€ viét cic chuong trinh d€ theo dbi tat
cd céc thanh phan cUa mdy tinh va st dung ching mOt cach hi€u qud, ngudi
1ap trinh phdi bi€t processor thuc hién chuong trinh nhu thé nao, b nhé
luu tr(r thong tin nhu thé nao, cdc thi€t bi dia 1am viéc (ghi/doc) nhu thé
nao, 16i nao c6 th€ xady ra khi doc mOt block dia, ... diy la nhiing cong viéc
rat khé khin va qud khé doi vdi ngudi 1ap trinh. Nhung rat may cho ca
ngUdi lap trinh Ung dung va ngudi s dung 1a nhitng cong vi€c trén da
dugc hé di€u hanh ho tro nén ho khong can quan tim dén nlfa. Chuong nay
cho ching ta mOt céi nhin tOng quan vé nhling gi lién quuan dén viéc thiét
k€ cai dat ciing nhu chlc ning cla hé diéu hanh d€ hé di€u hanh dat dugc
muc tidu: Gidp ngudi s& dung khai thic mdy tinh dé dang va chudng trinh
cUa ngudi st dung c6 thé chay dugc trén mdy tinh.

Muc Tiéu:
HOc xong chUong nay ngu0i hOc c6 kha ndng:

- Nam dugc yéu cdu can c6 hé di€u hanh

- Nam dudgc khai niém hé di€u hanh, ch(c ning, phan loai va cic

thanh phan cO ban trong hé diéu hanh
NOi Dung Chinh:

1. Kh4i niém vé hé diéu hanh
Muc tiéu:
- Nam dugc yéu cdu can cé hé diu hanh, khdi niém hé diéu hanh,
chlc ning hé diéu hanh.
Hé di€u hanh la gi?

Khé c6 mOt khdi ni€m hay dinh nghia chinh xdc vé& hé di€u hanh, vi
hé di€u hanh 12 mOt b0 phan dugc nhi€u d0i tugng khai thac nhat, ho c6
th€ 12 ngudi s dung thong thuOng, c6 th€ 1a 1ap trinh vién, c6 th€ 1a nguoi
quan 1y hé thOng va tiy theo mUc d6 khai thac hé di€u hanh ma ho c6 thé
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dua ra nhitg khdi nién khac nhau vé né6. O day ta xem xét 3 khdi niém vé
hé di€u hanh dya trén quan di€m cUa ngudi khai thac hé thOng mdy tinh:

O  Khai niém 1: Hé di€u hanh 12 mOt hé thOng mo hinh hod, md
phong hoat dOng cla mdy tinh, cUa ngudi si dung va cUa 1ap trinh vién,
hoat dOng trong ché d6 d6i thoai nham tao méi trudng khai thdc thudn 10i
hé thdng mdy tinh va quan 1y tOi Uu tai nguyén cla hé thOng.

O Khai ni€m 2: Hé di€éu hanh 13 hé thOng chuong trinh vGi cic chlc
ning gidm sit, di€u khi€n viéc thuc hién cic chuong trinh cla ngudi s
dung, quan 1y va phan chia tai nguyén cho nhi€u chuong trinh ngudi sUf
dung dbng thOi sao cho viéc khai thac chUc ning cla hé thOng mdy tinh cUa
ngU0i st dung 13 thudn 10i va hi€u qua nhat.

O Khai niém 3: Hé di€u hanh 13 mOt chuOng trinh déng vai trd nhu
la giao dién gilta ngudi st dung va phan clng mdy tinh, né di€u khién viéc
thuc hién cUa tat cd cic loai chuong trinh. Khdi ni€ém nay rat gan vdi cdc
hé di€u hanh dang sU dung trén cdc mdy tinh hi€n nay.

TU céc khai niém trén ching ta c6 thé thdy rang: Hé di€u hanh ra doi,
tOn tai va phat tri€n 1a d€ gidi quy€t van dé s& dung mdy tinh cla ngudi st
dung, nham gitp ngudi st dung khai thac hét cac chlc ning cla phan clng
mdy tinh ma cu thé€ 1a gitp ngudi s dung thuc hién dugc cac chudng trinh
cUa ho trén mdy tinh.
1.1.C4c thanh phan hé théng

Hé di€u hanh 12 mOt hé thOng chuong trinh 16n, thuc hién nhi€u
nhi€m vu khéc nhau, do d6 c4c nha thi€t k€ thuGng chia hé di€u hanh thanh
nhi€u thanh phan, mOi thanh phan ddm nhdn mOt nhém cdc nhi€m vu nio
do, cdc nhiém vu nay c6 lién quan v6i nhau. Céch phan chia nhiém vu cho
mOi thanh phan, cich két ndi cdc thanh phan lai v6i nhau d€ né thuc hién
dugc mOt nhi€m vu 16n hon khi can va cich goi cdc thanh phan nay khi can
né thuc hién mot nhi€ém vuU nio do, ..., tat cd cic phuong thlc trén tao nén
cdu tric cUa hé di€u hanh.
1.1.1.Thanh phan quan Iy ti€n trinh

Hé di€u hanh phdi c6 nhi€m vu tao 13p ti€n trinh va dua né vao
danh sich qudn ly ti€n trinh cUa hé thOng. Khi ti€n trinh két thic hé diéu
hanh phai loai bd tién trinh ra khdi danh sich quan Iy ti€n trinh cla hé
thOng.

Hé di€u hanh phai cung cap day dU tai nguyén d€ ti€n trinh di vao
hoat dOng va phdi ddm bado dU tai nguyén d€ duy tri su hoat dOng cla ti€n
trinh cho dé€n khi ti€n trinh két thic. Khi ti€n trinh k€t thic hé diéu hanh
phdi thu hoi nhiing tai nguyén ma hé diéu hanh di cap cho tién trinh.

Trong qué trinh hoat d0ng n€u vi mOt 1y do nio dé ti€n trinh khong
thé€ ti€p tuc hoat ddng dugc thi hé di€u hanh phai tam dUng ti€n trinh, thu
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hOi tai nguyén ma ti€n trinh dang chi€m gilt, sau d6 n€u di€u ki€n thudn 10i
thi hé diéu hanh phai tdi kich hoat tién trinh d& ién trinh tp tuc hoat
dOng cho dén khi két thic.

Trong c4c hé thdng c6 nhiéu ti€n trinh hoat ddng song song hé di€u
hanh phai gidi quy€t van dé tranh chap tai nguyén gilta cic ti€n trinh, di€u
phOi processor cho céc ti€n trinh, gitp cdc ti€n trinh trao dGi thong tin va
hoat dOng dong bd vGi nhau, ddm bdo nguyén tac tat ca cic ti€n trinh da
duoc khdi tao phdi dugc thuc hién va két thic dugc.
>  Tém lai, bd phan quan 1y ti€n trinh cla hé di€u hanh phdi thuc hién

nh({ing nhiém vU sau day:

Tao 1ap, hlly bo ti€n trinh.

Tam ding, tii kich hoat ti€n trinh.

Tao c0 ché thong tin lién lac gilta c4c ti€n trinh.

Tao co ché dong bd héa gilra céc ti€n trinh.
1.1.2.Thanh phan quan Iy bd nhé chinh

BO nh& chinh 12 mOt trong nhiing tai nguyén quan trong clUa hé
thOng, day 1a thi€t bi Iuu trlt duy nhdt ma CPU c6 thé€ truy xudt truc ti€p
duaoc.

Céc chuong trinh cUa ngudi s& dung muOn thuc hién dugc bGi CPU
thi trudc hét né phadi dugc hé di€u hanh nap vao bd nh§ chinh, chuyén dGi
cdc dia chi st dung trong chuong trinh thanh nhitng dia chi ma CPU c6 thé
truy xudt dugc.

Khi chuong trinh, ti€n trinh c6 yéu cdu dugc nap vio bd nhd thi hé
di€éu hanh phdi cap phat khong gian nhG cho né. Khi chuong trinh, ti€n
trinh két thiic thi hé di€u hanh phdi thu hobi 1ai khong gian nh$ da cap phat
cho chuong trinh, tién trinh trudc do.

Trong céc hé thOng da chuong hay da ti€n trinh, trong bd nhG tOn tai
nhi€u chuong trinh/ nhi€u ti€n trinh, hé di€u hanh phai thuc hi€n nhiém
vU bdo V€ cic viung nhd di cdp phét cho cdc chuong trinh/ ti€n trinh,
tranh sU vi pham trén c4c vung nh@ cla nhau.
>  Tém lai, b0 phan qudn 1y bd nh& chinh cla hé di€u hanh thuc hi€én

nh{ing nhi€ém vu sau:

Cap phat, thu hoi viing nhd.

Ghi nhan trang th4i b0 nh& chinh.

Bdo vé b0 nhé.

Quyét dinh tién trinh nao dugc nap vio bo nhd.
1.1.3.Thanh phan qudn Iy xuat/ nhap

MOt trong nhiing muc tiéu cUa hé di€u hanh 12 gitp ngudi sU dung
khai thac hé thOng mdy tinh d& dang va hiéu qud, do d6 céc thao tic trao dGi
thong tin trén thi€t bi xudt/ nhap phdi trong sudt d6i v&i ngudi st dung.
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P& thuc hién dugc di€u nay hé di€u hanh phai tOn tai mOt bO phan
di€u khié€n thi€t bi, b0 phan nay phOi hgp cung CPU d€ quan ly su hoat
dOng va trao dGi thong tin gilta hé thOng, chuong trinh ngudi s& dung va
ngUdi s dung vdi cic thiét bi xuat/ nhap.

B0 phan di€u khi€n thi€t bj thuc hién nhitng nhiém vu sau:

GO&i mi 1énh diéu khién dén thiét bi: Hé diéu hanh diéu khién céc
thi€t bi bang cdc ma di€u khi€n, do dé trudc khi bat ddu mot qu4 trinh trao
d0i dr liéu vi thié€t bi thi hé di€éu hanh phdi gdi ma di€u khi€n dén thiét
bi.

Ti€p nhan yéu cau ngat (Interrupt) tUr cdc thi€t bi: Céc thiét bj khi
can trao d0i v&i hé thOng thi né phat ra mOt tin hi€u yéu cau ngat, hé diéu
hanh ti€p nhén yéu cdu ngat tu céc thi€t bi, xem xét va thuc hién mot thd
tuc d€ dap Ung yéu cau t cac thiét bj.

Phat hién va x( 1y 10i: qud trinh trao d6i d{f liéu thuGng xdy ra cic
16i nhu: thi€t bj vao ra chuUa san sang, dudng truyén hong, ... do d6 hé di€u
hanh phai tao ra cdc cO ché thich hop d€ phat hién 10i sém nhat va khac
phuc céc 10i vUra x3y ra néu c6 thé.
1.1.4.Thanh phan quan I bd nhé phu (dia)

Khong gian 1uu tr(t cUa dia dugc chia thanh cdc phan c6 kich thudc
bang nhau dugc goi 1a cic block, khi can luu tr(r mot tap tin trén dia hé
di€u hanh s€ cdp cho tap tin mOt lugng via dU céc block d€ chita hét n0i
dung cUa tap tin. Block cap cho tap tin phdi la cdc block con tu do, chua
cap cho cdc tap tin trudc dé, do d6 sau khi thuc hi€n mOt thao tic cap phat
block hé di€u hanh phdi ghi nhan trang thdi cUa cic block trén dia, dac biét
1a c4c block con tu do d€ chudn bi cho cic qu4 trinh cdp block sau nay.

Trong qué trinh sU dung tap tin nOi dung cUa tap tin c6 th€ thay doi
(ting, gidm), do d6 hé di€u hanh phai tG chlic cp phét dOng cac block cho
tap tin.

D€ ghi/doc ndi dung cla mOt block thi trudc hét phdi dinh vi dau
doc/ ghi dén block d6. Khi chuong trinh clUa ngudi st dung can doc ndi
dung cla mOt diy cic block khong lién ti€p nhau, thi hé di€u hanh phai
chon lua nén doc block nao trudc, nén doc theo thU tuU nao,..., dua vao dé
ma hé di€u hanh di chuyén dau doc dén cdc block thich hgp, nham nang
cao tOc d0 doc d{r liéu trén dia. Thao tdc trén dugc goi 1a 1ap lich cho dia.
>  Tém lai, b phan quan ly bd nhé phu thuc hién nhing nhiém vu

sau:

Quan 1y khong gian trOng trén dia.

Dinh vi luu trt thong tin trén dia.

Lap lich cho van dé ghi/ doc thong tin trén dia cla dau tu.
1.1.5.Thanh phan quan Iy tap tin
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May tinh c6 th€ luu tr(r thong tin trén nhi€u loai thi€t bi 1uu trlt khéc
nhau, mOi thi€t bi 1ai c6 tinh chat va co ché td chlc luu trlt thong tin khic
nhau, di€u nay gay khé khin cho ngudi st dung. PE khac phuc di€u nay
hé di€u hanh dua ra khai ni€m dOng nhat cho tat ca céc thi€t bi luu trlt vat
ly, d6 1a tap tin (file).

Tap tin 1a don vi luu tr(f cd ban nhat, mOi tap tin ¢ mot tén riéng.
Hé di€éu hanh phdi thi€t 1ap mOi quan hé tuong Ung gilra tén tap tin va
thi€t bj Iuu tr(f ch(ra tap tin. Theo d6 khi can truy xuat dé€n thong tin dang
luu tr(F trén bat ky thi€t bi luu trt ndo ngudi s dung chi can truy xudt
dén tap tin tuong Ung thdng qua tén cla nd, tat cd moi viéc con 1ai d€u do
hé di€u hanh thuc hién.

Trong hé thOng c6 nhiéu ti€n trinh dOng thdi truy xudt tap tin hé
di€u hanh phai tao ra nhitng co ché€ thich hgp d€ bdo vé tap tin trach viéc
ghi/ doc bat hgp 1é trén tap tin.
>  Tém lai: Nhu vay bd phan qudn ly tap tin cla hé di€u hanh thuc

hién nhirng nhiém vu sau:

Tao/ xoda mOt tap tin/ thu muc.

Bao vé tap tin khi c6 hién tuong truy xudt dong thoi.

Cung cap céc thao tac xUr 1y va bdo vé tap tin/ thu muc.

Tao mOi quan hé gilta tap tin va bO nhG phu chlra tap tin.

Tao cO ché truy xudt tap tin thong qua tén tap tin.
1.1.6.Thanh phan mang

Hé phan tan 12 tap hgp cic b0 xU ly, ching khong chia s bd nhd, céc
thi€t bi ngoai vi hay dong hd. Thay vao dé mOi bd xU 1y ¢6 bd nhG, dong
hO va cic b0 xU 1y giao ti€p vGi nhau thong qua cdc duOng giao ti€p nhu
bus tdc d0 cao hay mang. Céac b0 xU 1y trong hé thOng phan tin khic nhau
v€ kich thudc va chlc ning. Ching c¢6 th€ chlta cic b0 vi xU 1y, tram lam
vi€c, mdy vi tinh va cidc hé thOng mdy tinh thdng thuOng. Cic b xU ly
trong hé thOng dugc nbi vGi nhau thong qua mang truyén thong c6 thé
dudc cdu hinh trong nhi€u cich khdc nhau. Mang c6 th€ duoc ndi két mot
phan hay toan bd. Thi€t k€ mang truy€n thdng phdi xem xét vach duOng
thong di€p va cdc chi€én lugc nbi két, va cic van dé canh tranh hay bdo
mat.

Hé thOng phén tin tap hop nhiing hé thOng vat 1y riéng ré, c6 thé ¢
ki€n tric khong dOng nhat thanh mOt hé thOng chadt ché, cung cdp nguoi
dung v6i truy xudt t&i cdc tai nguyén khac nhau ma hé thOng duy tri. Truy
xudt t&i cic tai nguyén chia s cho phép ting tOc d0 tinh todn, chlc ning,
khd ning san dung cla d{f liéu, kha niing tin cdy. Hé di€u hanh thudng
tOng quat hod viéc truy xudt mang nhu mOt dang truy xudt tap tin, voi
nh(ng chi ti€t mang dugc chlra trong trinh di€u khi€n thi€t bi cla giao
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dién mang. Cic giao thc tao mOt hé thOng phan tin c6 thé c6 mOt dnh
hudng to 16n trén ti€n ich va tinh phd bi€n cla hé thdng d6. Su d6i mdbi
cla World Wide Web di tao ra mOt phuong phép truy xudt mdi cho thong
tin chia sé. N6 di cdi ti€n giao thUc truyén tap tin (File Transfer Protocol-
FTP) va hé thOng tap tin mang (Network File System-NFS) di c6 bang cich
X04 yéu cau cho mOt nguOi dung ding nhdp trudc khi ngudi diung dé dugc
phép dung tai nguyén & xa. Pinh nghia mOt giao thtc mdi, giao thUc truyén
siéu vin ban (hypertext transfer protocol-http), dung trong giao ti€p gilra
mOt trinh phuc vU web va trinh duy&t web. Trinh duy&t web chi can gdi yéu
cau thong tin t&i mot trinh phuc vu web clla may G xa, thong tin (vin ban,
d0 hoa, lién két t&i nhitng thong tin khic) dugc trd vé.

1.1.7.Thanh phan théng dich 1énh

DAy 12 b0 phan quan trong cUa hé diéu hanh, n6 déng vai trdo giao
ti€p gilra hé di€u hanh va ngu0i s& dung. Thanh phan nay chinh 1a shell ma
chiing ta di bi€t & trén. MOt s6 hé di€u hanh ch(ra shell trong nhan (kernel)
cla n6, mOt sO hé di€u hanh khdc thi shell dugc thiét k€ dudi dang mot
chuong trinh dac biét.
1.1.8.Thanh phan bdo vé hé thong

Trong mdi trudGng hé di€éu hanh da nhi€ém c6 thé c6 nhiéu ti€n trinh
hoat ddng dOng thdi, thi mOi tién trinh phdi dugc bao vé d€ khong bj tic
dOng, c6 chl y hay khong chU y, cUa cic ti€n trinh khdc. Trong truOng hgp
nay hé di€u hanh can phdi c6 cic cd ché d€ ludn ddm bdo rang céc File,
Memory, CPU va céc tai nguyén khic ma hé di€u hanh di cdp cho mOt
chuong trinh, ti€n trinh thi chi ¢c6 chuong trinh ti€n trinh d6 dUgc quyén tic
dOng d€n céc thanh phan nay.

Nhi€m vu trén thuQc thanh phan bdo vé hé thOng clia hé diéu hanh.
Thanh phan nay di€u khi€n viéc s dung tai nguyén, dac biét 1a céc tai
nguyén dung chung, cUa céc ti€n trinh, ddc biét 1a c4c ti€n trinh hoat dOng
dong thoi vGi nhau, sao cho khong xdy ra su tranh chap tai nguyén gilra cic
ti€n trinh hoat dong dOng thdi va khong cho phép cdc ti€n trinh truy xudt
bat hgp 1€ 1én cdc ving nhG cla nhau.

> Ngoai ra cdc hé di€u hanh mang, cic hé diéu hanh
phan tdn hi€én nay con c6 thém thanh phan két n6i mang va truy€n thong..
> PE dip Ung yéu cau cla ngudi sU dung va

chuong trinh ngudi s dung cdc nhi€m vu cla hé di€éu hanh dugc thiét ké
dudi dang cac dich vu:

Thi hanh chuong trinh: hé di€u hanh phdi c6 nhi€ém vu
nap chuong trinh cla ngudi s dung vao b0 nhé, chudn bi day du cic di€u
ki€n vé tai nguyén d€ chuong trinh c¢6 th€ chay dugc va két thic dugc, cé
th€ k&t thic binh thudng hodc két thic do bi 10i. Khi chuong trinh két thic
hé di€u hanh phdi thu hoi tai nguyén di cdp cho chuong trinh va ghi 1ai cdc
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thong tin ma chuong trinh di thay d6i trong qud trinh chay (néu co).

Thuc hién céc thao tdc xuat nhap d{ li€u: Khi chuong
trinh chay né c6 th€ yéu cau xudt nhap dit li€u t& moOt tap tin hodc tU mOt
thi€t bi xudt nhdp nao d6, trong trudOng hgp nay hé di€u hanh phai ho trg
vi€c xudt nhap d{ liéu cho chuong trinh, phdi nap dugc d{ liéu ma
chuong trinh can vao b0 nhd.

Thuc hién cic thao tic trén hé thOng tap tin: Hé diéu
hanh can cung cap céc cong cu d€ chuong trinh dé dang thuc hién cic thao
tdc dOc ghi trén cdc tap tin, cdc thao tdc nay phadi thuc sU an toan, dac biét 1a
trong moi truOng da nhiém.

Trao dGi thong tin gilta c4c ti€n trinh: Trong moi truOng
hé diéu hanh da nhiém, vGi nhi€u ti€n trinh hoat dOng dOng thoi v&i nhau,
mOt ti€n trinh c6 th€ trao d6i thong tin vGi nhi€u ti€n trinh khic, hé diéu
hanh phdi cung cap cic dich vU can thi€t d€ céc ti€n trinh c6 th€ trao dGi
thong tin v&i nhau va phdi hgp cling nhau d€ hoan thanh mOt tic vuU nao do.

Phat hién va xUr 1y 16i: Hé di€u hanh phdi c6 céc cong cu
d€ chinh hé di€u hanh va d€ hé di€u hanh gitp chuong trinh cla ngudi st
dung phat hién cic 16i do hé thdng (CPU, Memory, I/O device, Program)
phét sinh. H& di€u hanh ciing phai dua ra cic dich vu d€ xU Iy cic 10i sao
cho hiéu qua nhat.
1.2.Chuic niing clia hé di€u hanh

MOt hé thOng mdy tinh gbm 3 thanh phan chinh: phan clng, hé di€u
hanh va cdc chuong trinh Ung dung va ngudi st dung. Trong d6 hé di€u
hanh 12 mOt b0 phan quan trong va khong th€ thi€u cla hé thdng may tinh,
nh0 c6 hé di€u hanh ma ngudi s dung c6 thé ddi thoai va khai thac dugc
cédc chUc ning cUa phan cUng mdy tinh.

C6 thé n6i hé diéu hanh 13 m6t hé thdng cdc chuong trinh déng vai tro
trung gian gi(ta ngudi sU dung va phan clng mdy tinh. Muc tiéu chinh cUa
né 1a cung cp mOt moi trudng thudn 10i d€ ngudi s dung dé dang thuc
hién cdc chuong trinh Ung dung cUa ho trén may tinh va khai thic triét d€
céc chUc ning cUa phan clng mdy tinh.

Pé dat dugc muc tiéu trén hé di€u hanh phadi thuc hién 2 chlc ning
chinh sau day:

O Gia 1ap mOt may tinh m& rdng: M4y tinh 13 mOt thiét bi vi dién
t(, n6 dugc cdu thanh tU cac bO phan nhu: Processor, Memory, 1/0 Device,
Bus, ..., do d6 d€ d0i thoai hodc khai thiac mdy tinh ngudi st dung phdi
hi€u dugc co ch€ hoat dOng cla cdc bd phan nay va phdi tic dOng truc
ti€p vao né, tat nhién 12 bang nhitng con s6 0,1 (ngdn nglt may). Pi€u nay
12 qua khé d6i v4i ngudi s dung. PE don gidn cho ngudi st dung hé diéu
hanh phdi che dady céic chi tiét phan cUng mdy tinh bGi mOt mdy tinh md&
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rOng, may tinh m@ rOng nay c6 day dU cic chlc ning clla mOt mdy tinh
thuc nhung don gidn va dé s dung hon. Theo dé khi can tic ddng vao
mdy tinh thuc ngudi s dung chi can tdc dOng vao may tinh m& rOng, moi
sU chuy€n dGi thong tin di€u khi€n tUf mdy tinh m& rOng sang mdy tinh thuc
hodc ngugc 1ai déu do hé diéu hanh thuc hién. Muc dich cla chlc ning
nay la: Gilp ngu0i sU dung khai thdc cdc chUc ndng cla phdn clng mdy
tinh dé dang va hiéu quad hon.

O Quan Iy tai nguyén clia hé thdng: Tai nguyén hé thOng c6 thé
la: processor, memory, I/O device, printer, file, ..., ddy 1a nhlng tai nguyén
ma hé diéu hanh dung d€ cap phat cho cic ti€n trinh, chuong trinh trong
qué trinh di€u khi€n su hoat ddng cUa hé thOng. Khi ngudi st dung can
thuc hién mét chuong trinh hay khi mOt chuong trinh cdn nap thém mot
ti€n trinh m&i vao bd nhd thi hé di€u hanh phdi cdp phat khong gian nhG
cho chuong trinh, ti€n trinh d6 d€ chuong trinh, ti€n trinh d6 nap dugc vao
b0 nhd va hoat dOng dugc. Trong mdi trudng hé di€u hanh da nhi€m cé
th€ c6 nhi€u chuong trinh, ti€n trinh dOng thoi cdn dugc nap vao bO nhd,
nhung khong gian Iuu trlt clUa bd nhé c6 gidi han, do d6 hé di€u hanh phai
t0 chlc cap phat bd nhG sao cho hgp 1y d€ ddm bdo tat cd cic chuong
trinh, ti€n trinh khi can déu dugc nap vao bd nhé d€ hoat ddng. Ngoai ra
hé diéu hanh con phdi t0 chlic bdo vé cic khong gian nhd da cap cho cic
chuong trinh, ti€n trinh d€ tranh su truy cdp bat hop 1& va su tranh chdp bd
nh§ gilta cdc chuong trinh, ti€n trinh, dac biét 1a céc ti€n trinh dOng thdi
hoat dOng trén hé thOng. Pay 12 mOt trong nh{ing nhi€m vu quan trong cUa
hé diéu hanh.

Trong qué trinh hoat dOng cla hé thOng, dac biét 1a cic hé thOng da
ngUdi ding, da chuong trinh, da ti€n trinh, con xudt hi€n moOt hién tuong
khdc, d6 12 nhi€u chuong trinh, ti€n trinh dong thdi st dung mOt khong gian
nh@ hay mOt tap tin (d{ liéu, chuong trinh) nao d6. Trong truGng hOp nay
hé di€u hanh phdi td chlc viéc chia sé va gidm sit viéc truy xuadt dOng thoi
trén céc tai nguyén néi trén sao cho viéc s dung tai nguyén cé hi€u qua
nhUng tranh dugc su mat mat d(t li€u va lam hdng cic tap tin.

Trén ddy 1a hai dan chlng di€n hinh d€ chiing ta thdy vai trd cla hé
di€u hanh trong vi€c qudn 1y tai nguyén hé thOng, sau nay chiing ta sé thy
vi€c cap phit, chia s&, bdo v€ tii nguyén cla hé di€u hanh 12 mOt trong
nh{ig cong viéc khé khin va phlc tap nhat. Hé di€u hanh di chi phi nhi€u
cho cong vi€c néi trén d€ dat dugc muc tiéu: Trong moi truOng hop tat ca
cdc chuong trinh, ti€én trinh néu can dugc cdp phdt tai nguyén dé€ hoat
dOng thi sOm hay mubn né déu dugc cdp phdt va dugc dua vao trang thdi
hoat ddng.
> Trén day 12 hai chUc ning tOng quét cla mOt hé di€u hanh, dé
cting dUgc xem nhU 13 cdc muUc tiéu ma cidc nha thi€t k&, cai dat hé diéu
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hanh phdi hudng t6i. Cac hé di€u hanh hién nay c6 cdc chlc ning cu thé
sau day:

O Hé diéu hanh cho phép thuc hién nhi€u chuong trinh déng thdi
trong moi trudng da tic vu - Multitasking Environment. Hé di€u hanh
multitasking bao gdm: Windows NT, Windows 2000, Linux va OS/2. Trong
hé thOng multasking hé di€u hanh phdi x4c dinh khi n3o thi mOt Ung dung
dugc chay va mbi Ung dung dugc chay trong khodn thdi gian bao 14u thi
phai dUng 1ai d€ cho c4c Ung dung khac dudgc chay.

O Hé diéu hanh tu nap né vao b nhd - It loads itself into memory:
Qud trinh nap hé di€u hanh vao b0 nhé dugc goi 1a qué trinh Booting. Chi
khi nao hé di€u hanh di dugc nap vio bd nhd thi né mdbi cho phép ngudi
st dung giao ti€p v&i phan clng. Trong cic hé thOng cé nhi€u Ung dung
dong thdi hoat dOng trén bO nhG thi hé di€u hanh phdi chiu trach nhi€ém
chia sé khong gian bd nhd RAM va b0 nh& cache cho cdc Ung dung nay.

O HEé di€u hanh va API: Application Programming Interface: API
12 mOt tap cdc ham/th( tuc dugc xay dung san bén trong hé thOng, né ¢
th€ thuc hién dugc nhi€u chlic ning khdc nhau nhu shutdown hé thOng,
ddo ngugc hiéu Ung man hinh, khdi dOng cic Ung dung, ... Hé di€u hanh
gitip cho chudng trinh cla ngudi s dung giao ti€p v&i API hay thuc hién
mOt 10i goi dén cac ham/th( tuc clia API. Nap d liéu can thié€t vao bl
nh& - It loads the requied data into memory: DI li€u do ngu0i sU dung
cung cap dudc dua vao bd nhd d€ x( 1y. Khi nap dit li€u vao b0 nhG hé
di€u hanh phai luu 1ai dia chi cla b0 nhd nGi ma dit liéu dugc luu & dé.
Hé diéu hanh phdi ludn theo doi bdn dd cdp phat bd nhé, noi dit 1iéu va
chuong trinh dugc 1uu trlf & d6. Khi mOt chuong trinh can doc dit liéu, hé
di€u hanh s& dén céc dia chi b0 nhd noi dang Iuu trlt d{t li€u ma chuong
trinh can doc dé doc 1ai né.

O Hé di€u hanh bién dich cic chi thi chuong trinh - It interprets
program instructions: Hé di€éu hanh phdi doc va gidi ma cdc thao tdc can
duogc thuc hién, né6 dugc vi€t trong chuong trinh clla ngudi s dung. Hé
di€u hanh ciing chiu trach nhi€m sinh ra thong bdo 10i khi hé thOng gdp 16i
trong khi dang hoat dOng.

QO Hé diéu hanh qudn ly tai nguyén - It managers resources: N6
dadm bdo vi€c st dung thich hop tat cd céc tai nguyén clUa hé thOng nhu 1a:
b6 nhd, dia cUng, may in, ...
1.3.Qua trinh phat tri€n hé diéu hanh

Cac hé diéu hanh dugc phét tri€én song song v&i sU phit trién cla mdy
tinh dién t(. Ban dau, cdc hé di€u hanh 1am viéc theo phuOng phdp tron goéi,
sau d6 dugc bo sung thém cic tinh ning d€ c6 thé ddp Ung dugc nhu cau
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cong viéc cla ngudi si dung va su phdt trién cla ciac hé thOng mdy tinh.
Pié€n hinh 14 cdc giai doan sau:

Interrupt and trap vectors
Device drivers
Job sequencing
Control card interpreter
User program area

Hinh 1.1 - Cau tric monitor don gidn

- Monitor don gidn: Pay 12 hé di€éu hanh dau tién c6 thé tu dOng héa,
sap x€p cong viéc cho mdy tinh thi hanh. Monitor don gidn 12 mOt chuong
trinh nh® thuGng trd trong b0 nhd. Cac chuoOng trinh di€u khi€n thiét bi
(Device Drivers) bi€t viing dém, cic cO nh&, cdc thanh ghi va céc bit ki€m
tra cUa minh.

- Thao tac Off — Line: Muc dich cUa thao tdc off — line cho phép truy
nhap céc thi€t bi mOt cach logic, khong phu thuQc vao tinh chat vat 1y cla
thi€t bi dan dén loai trlr dugc hién tugng céc thiét bi vao/ra 1am viéc song
hanh vGi CPU.

- Thao tdc Buffering: Buffering (thao tic tao ving dém) nham lam
ting tOc cac phép trao dGi ngoai vi, ddm bdo tOc dd chung clia hé thOng.
Thao tic Buffering cho phép: gidm sO 1uQng céc thao tic vao/ra vat ly, thuc
hi€én song song céc thao tc vao/ra v0i cic thao tidc xU 1y thong tin khéac nhau,
thuc hién trudc céc phép nhap dir liéu...

- Thao tdc SPOOL: SPOOL (Simultaneous Peripheral Operations On
Line) 1a ch@ d6 ma tat cd cdc trao d6i vao/ra, hé diéu hanh chi 1am viéc véi
dia tU con trao dOi gilta dia tlr va cdc thi€t bi dugc thuc hién theo cic cO
ché riéng. Muc dich cla SPOOL 12 cho phép hé di€u hanh thao tic v&i céc
thi€t bj mOt cich song song, 1am ting tOc dO cla hé thOng moOt cich dang
ké.

- Da chuong trinh va chia s€ th0i gian (Multi programing and Time
sharing):
Trong giai doan nay cdc hé di€u hanh cung cap kha ning di€u khi€n hoat
dOng cUa nhi€u chuong trinh tai cing moOt thGi di€m. Nhu vy cic chuong
trinh nay d€u c6 nhu cdu s dung tai nguyén trong ciing mot thdi di€m dé
thuc hién cong vi€c, do d6 tai nguyén hé thOng bi chia sé cho cic chuong
trinh. Trong khi d6 mOt sO tai nguyén cUa hé thOng khong th€ cung cap
trong ché d0 chia s€ (vi du nhu' CPU) dan dén hé di€u hanh can phai t6
chlc phan b tai nguyén theo cO ché hang dgi. Khi mOt chuong trinh dugc
thuc hién thi cdc chuong trinh con 1ai phdi & trang thdi chG dugc phan bo
tai nguyén nhung vi thdi gian tdi nguyén phuc vu cho hoat dOng cUa
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chuong trinh trong m6t chu kY 13 rdt ngan nén ngudi s& dung cdm nhdn
nhU chuong trinh cla minh van dang thuc hién va s htu toan bd tai
nguyén hé thOng.

- Céc ché d6 bdo vé&: P& ddm bdo cho s an toan hé thOng va gitp
cho hé thOng hoat dOng On dinh, cdc hé di€u hanh giai doan sau nay con bl
sung nhi€u ch€ d0 bdo vé& nhu: bdo vé cic thi€t bj I/O, bdo vé bO nhd,
bdo vé& CPU...nham tranh cdc hién tugng tranh chdp tai nguyén, s dung
tai nguyén sai muc dich va khd ning giy 16i tiém an cdu céc thanh phan hé
thOng.

2. Phan loai hé diéu hanh

Muc Tiéu:

- Nam duoc khdi niém phan lo@i va cdc thanh phdn c0 ban trong hé diéu
hanh

2.1. Mainframe Systems

Nhimng hé thOng mdy tinh mainframe 12 nhitng mdy tinh dau tién
dugc diung d€ xUr ly Ung dung thuong mai va khoa hoc. Trong phan nay,
chiing ta 1an theo su phat tri€n clla hé thOng mainframe tU cdc hé thOng bé
(batch systems), & d6 mdy tinh chi chay mOt-va chi mOt -Ung dung, t&i cic
hé chia s€ thGi gian (time-shared systems), ma cho phép ngu0i dung giao
ti€p vGi hé thOng mdy tinh
2.2.Desktop Systems

Mdy tinh c4 nhan (PC) xudt hién vio nhitng nim 1970. Trong suOt
thap nién dau, CPU trong PC thi€u cic dac di€m can thiét d€ bdo vé hé
di€u hanh tU chuong trinh ngudi dung. Do d6, cidc hé diéu hanh PC khong
12 da ngudi diing hodc da nhi€m. Tuy nhién, cic muc tiéu cla hé di€u hanh
nay thay d6i theo thOi gian; thay vi tdi Uu hod viéc s& dung CPU va thiét b
ngoai vi, cidc hé thOng chon lua tdi Uu hod su tién dung va ddp Ung ngudi
dung. Céc hé thOng niay gOm cic PC chay cdc hé diéu hanh Microsoft
Windows va Apple Macintosh. Hé di€éu hanh MS-DOS tU Microsoft dugc
thay th€ bang nhi€u an ban cla Microsoft Windows va IBM di nang cap
MS-DOS thanh hé da nhi€ém OS/2. Hé di€u hanh Apple Macintosh dugc
gan nhiéu phan cUng hién dai hon va ngay nay ch(fa nhi€u dac di€m mdi
nhU b0 nh& do va da nhiém.

Vi su phat hanh MacOS X, 16i cUa hé di€u hanh ngay nay dua trén
Mach va FreeBSD UNIX cho su' m& rOng, ning luc va dac di€m nhung né
van gi(r 1ai giao dién d6 hoa ngudi ding GUL LINUX, mOt hé diéu hanh
tuong tuU nhu UNIX san ding cho may PC trd nén phG bi€n gan day.

Hé diéu hanh cho cic mdy tinh nay c6 nhiing thudn 10i trong nhi€u
ciach tU su phat trién cUa hé di€éu hanh cho mainframes. M4y vi tinh
(microcomputer) 1ap tUc c6 th€ dugc chdp nhan mot sO cong nghé duoc
phat tri€n cho hé di€u hanh 16n hon. Thém vao d6, chi phi phan cling cho
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mdy vi tinh dU thap d€ cdc c4 nhan c6 th€ mOt minh s dung mdy tinh, va
st dung CPU khong con quan trong n(fa. Do dé, nhitng quyét dinh thiét ké
dudc thuc hién trong hé di€u hanh cho mainframes c6 thé khong hop 1y cho
cdc hé thGng nhé hon.

Nhitng quyét dinh thi€t k& khac van dugc 4p dung. Thi du, trudc hét
bdo vé& hé thOng tap tin khong can thi€t trén may c4 nhan. Tuy nhién, hién
nay cdc mdy tinh nay thuOng dugc ndi vio cic mdy tinh khic qua mang cuc
b0 hay Internet. Khi nhiing mdy tinh khdc va ngudi ding khic cé thé€ truy
xudt céc tap tin nay trén mOt PC, bdo v€ tap tin mOt 1an n{ra ciing trd thanh
mOt dac di€m can thiét cla hé diéu hanh. SU thi€u bdo vé tao diéu kién
dé dang cho nhiing chuong trinh hi€m pha huy d{ liéu trén nhlg hé
thOng nhu MS-DOS va hé di€u hanh Macintosh. Cdc chuong trinh nay c6
thé€ tu nhin ban va phét tin nhanh chéng bang co ché worm hay virus va
lam té liét mang cla cdc cong ty hay thdm chi mang toan cau. Pac di€ém
chia thOi dugc cai ti€n nhu bd nhé bdo vé va quyén tap tin 1a chua dd dé
bdo vé mot hé thOng tUr su tan cong.
2.3.Multiprocessor Systems

Hau hét cic hé thOng ngay nay 1a cdc hé thOng don xU 1y; nghia 1a chi
c6 mOt CPU chinh. Tuy nhién, cdc hé thOng da x(r 1y (hay con goi 13 hé song
song hay hé két ndi chat) dugc phit tri€n rat quan trong. Cdc hé thdng nhu
thé c6 nhi€u hon mo6t bd xUr 1y trong giao ti€p gan, chia s& bus mdy tinh,
dong hO, ddi khi con 1a b nhd hay thiét bi ngoai vi.

Hé thOng da x( 1y c6 ba Uu di€m chinh:

0 Théng luong dudc gia ting: bang céch ting s6 lugng bd x(r 1y,
chiing ta hy vong thuc hi€n nhi€u cong vi€c hon vdi thGi gian it hon. Ti 1é
gilta sy ting tOc vGi N bd xU 1y khong 1a N; ding hon né nhé hon N. Trong
khi nhi€u b0 xU 1y cOng tic trén mOt cong vi€c, mOt 1ugng chi phi phadi
chiu trong viéc gir cdc thanh phan lam vi€c phii hgp. Chi phi nay cOng v&i
chi phi canh tranh tai nguyén dugc chia sé, lam gidm két qud dugc mong
doi tur nhitng bd x(r 1y b6 sung. Tuong tu nht mOt nhém gdm N 14p trinh
vién lam viéc v&i nhau khong dan dén két qud cong vi€c dang dat dugc
ting N 1an.

o Tinh kinh t& cQa viéc m& rong: hé thOng da x(r Iy c6 thé tiét
ki€m nhié€u chi phi hon hé thdng don bd xr 1y, béi vi ching c6 thé chia sé&
ngoai vi, thi€t bi 1uu tr(f va dién. N&u nhi€u chuong trinh di€u hanh trén
cung tap hop d liéu thi luu trlt A& 1liéu d6 trén mOt dia va tat ca bo xU 1y
chia sé chiing s& ré hon 13 c6 nhi€u mdy tinh vGi dia cUc b0 va nhi€u bdn
sao d{r liéu.

o Kha niing tin cdy dugc gia ting: n€u cic chlc ning dUgc phan
b6 hop 1y gilra cdc bd x( 1y thi 16i trén mOt bO xUr 1y sé khong dUng hé
thOng, chi ning 1uc bi gidm. N€u chiing ta ¢6 10 b0 x(r 1y va c¢6 1 bd xr 1y
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bi su' ¢O thi mOi bd x( 1y trong 9 bO xUr Iy con 1ai phdi chia s€ cla cong
viéc cla bd x( 1y bi 16i. Do d6, toan b0 hé thOng chi gidm 10% ning luc
hon 12 dUng hoat dOng. Cac hé thOng dugc thi€t k€ nhu thé dudgc goi la
hé thOng c6 khd niing chiu 10i (fault tolerant).

Viéc di€u hanh van ti€p tuc trong su’ hién dién cla 16i yéu cau mot
cO ché cho phép 10i dugc phat hién, chudn doan va slta 16i néu c6 thé. Hé
thOng Tandem s dung sU nhan ddi phan cUng va phdn mém d€ dam bdo
su' diéu hanh van ti€p tuc mac du ¢6 10i xay ra. Hé thOng nay chfa hai bd
xU Iy, mOi bd xU 1y ¢6 bd nhd cuc bd rieng. Cac bd x( Iy dugc nbi két bdi
mOt bus. MOt bd xU 1y chinh va bd x( 1y kia 13 du phong. Ca hai ban sao
dugc gilt 3 mobi b0 xU Iy: mOt 1a chinh va mOt 1a du phong. Tai cic di€m
ki€m tra (checkpomts) trong vi€c thuc thi cla hé thOng, thong tin trang théi
cUa mOi céng viéc-gdm mot ban sao hinh anh bd nhd-dugc chép tUr may
chinh t&i mdy du phong. Néu mOt 16i dugc phét hi€én, ban sao du phong
dudc kich hoat va dugc khéi dOng 1ai tU di€m ki€m tra mdi nhat. Gidi
phap nay dat vi né bao gdm vi€c nhan d6i phan cUng.

Céc hé thOng da x(r 1y thong dung nhat hién nay s dung da xu ly
ddi xUng (symmetric multiprocessing-SMP). Trong hé thOng niay moi b0
xUr 1y chay ban sao cla hé diéu hanh v nhling ban sao nay giao ti€p voi
cdc ban sao khdc khi can. Vai hé thOng s dung da xt 1y bat ddi xtng
(asymmetric multiprocessing). Trong hé thOng nay moi b xU Iy dudc gin
mOt cong viéc xdc dinh. MOt b0 x( 1y ch( di€u khi€én hé thOng; nhitng bd
xU 1y con 1ai hoac chO bd xU 1y chu ra chi thi hodc c6 nhing tic vu dugc
dinh nghia trudc. Co ché€ nay dinh nghia mOi quan hé chU-té. BO xU ly
chinh 1ap thi bi€u va cap phét cong viéc tGi cac bO xUr 1y 6.

Pa x( Iy d6i xUng cé nghia tat cd b x( 1y 12 ngang hang; khong c6
mOi quan hé chU-t& tOn tai gilta cdc b0 x( 1y. Hinh I-4 minh hoa moOt kién
tric da xU 1y d6i xUng di€n hinh. MOt thi du cUa da xU 1y d6i xUng 1a an
bdn cla Encore cla UNIX cho mdy tinh Multimax. M4y tinh ndy c6 thé
dudgc cdu hinh nhu né dang thuc hién nhi€u b0 x( 1y, tat ca bd xU Iy déu
chay ban sao cla UNIX. Uu di€m cla md hinh nay 1a nhi€u qud trinh ¢
th€ chay cing mOt lic - N qua trinh ¢6 th€ chay néu c6 N CPU- khong gay
ra sU' gidm st to 16n v& ning luc. Tuy nhién, chiing ta phai di€u khién cén
thén xudt/nhdp d€ ddm bado rang dir 1iéu dan téi bO x( ly tuong Ung. Vi
cdc CPU la riéng r€, mOt CPU c6 th€ dang rdnh trong khi CPU khic qua tdi
dan dén viéc s dung khong hltu hiéu tai nguyén cla hé thOng. Su’ khong
hi€u qua nay c6 th€ tranh dugc néu cic bO x( ly chia sé céc cau tric di
liéu. MOt hé thOng da x( 1y clla dang nay sé€ cho phép cic qua trinh va tai
nguyén — nhu b0 nhd - dugc chia s€ tu dOng gilta cdc qud trinh khdc nhau
va c6 th€ 1am gidm su khéc biét gilta cac bO xU ly. Hau nhu tat cd hé diéu
hanh hién dai - g6m Windows NT, Solaris, Digital UNIX, OS/2 va LINUX -
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hién nay cung cap su ho trg da x(r Iy d6i xUng.

CPU CPU vee CPU

memory

Hinh 1.2 Kién tric da xt ly dOi xtUng

Su khéc biét gilra da xU 1y d6i xUng va bat doi xUng cé thé 1a do
phan cUng hodc phdn mém. Phan clng ddc biét cé th€ khac nhau trén
nhi€u b0 x( 1y, hodc phan mém c6 th€ dugc viét d€ cho phép chi mot chll
va nhi€u tG. Thi du, SunOS an ban 4 cung cap da xU ly khong doi xUng,
ngUdgc 1ai, &n ban 5 (Solaris 2) 14 d0i xUng trén cting phan clng.

Khi cdc b0 vi xU 1y tr@ nén ré hon va manh hon cic chlc ning bo
sung cUa hé diéu hanh 1a chuyén téi bd x( 1y t&. Thi du, tuong doi dé dé
thém bd vi x( 1y v&i b0 nhd riéng d€ quan 1y hé thOng dia. BO vi xU' 1y ¢
thé nhan mot chubi cic yéu cau tUr bO nhé chinh va cai dat hang dgi dia
riéng va gidi thudt dinh thoi. SU sdp x€p nay lam gidm chi phi dinh thdi dia
cla CPU. PC ch(ta mOt b0 vi xU 1y trong ban phim d€ chuyé&n nhiing phim
néng thanh ma d€ gdi téi CPU. Thuyc t&, viéc st dung cic bd vi xU 1y trG
nén qud phO bi€n dén nGi ma da x(r Iy khong con dugc xem xét.
2.4.Distributed Systems

Hé phan tan (hay con gOi la mang may tinh) 1a mOt tap hdp cic may

tinh ghep n0i v&i nhau bang dudng truyén theo mot tiéu chudn quy dinh
trudc nham dat cac muc tiéu:

- Tao kha ning 1am viéc phan t4n.

- Nang cao chat Iugng, hi€u qud cUa vi€c khai thac va xU ly dr

liu.

- Ting cuOng dO tin cdy cUa hé thOng.

- Chia s€ tai nguyén(dung chung tai nguyén, chuOng trinh va d{

liéu)

- Phuc vU cong tic truyén tin.
2.5.Real-Time Systems

MOt dang khic clia hé di€u hanh c¢6 muc dich ddc biét 13 hé thoi
thuc (real-time system). Hé thdi thuc dugc dung khi cic yéu cau thoi gian
khat khe dugc dat trén thao tic cla mOt bd x( 1y hay dong dit liéu; do dé,
né thudng dugc ding nhu mot thi€t bj diéu khién trong mOt Ung dung tan
hi€n. C4c b0 cdm bi€n mang d{t li€u t&i may tinh. M4y tinh phai phan tich
d{r liéu va c6 thé thich Ung cdc diéu khi€n d€ hi€u chinh cdc d{t liéu nhap
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cdm bi€n. C4c hé thOng di€u khién cdc thi nghi€ém khoa hoc, hé thOng dnh
hod y t€, hé thOng di€u khi€n cong nghé va cic hé thOng hién thi,... Cdc hé
thOng phun dau dbng cO 6t6, cidc bO di€u khi€én dung cu trong nha, hé
th&ng vii khi ciing 13 c4c hé thdng thdi thuc.

MOt hé thOng thOi thuc cé sU rang budc cO dinh, rd rang. XU 1y phdi
dugc thuc hién trong pham vi cic rang buOc dudgc dinh nghia hay hé thOng
s& that bai. MOt hé thoi thuc thuc hién ding chlc ning chi n€u né trd vé
két qua ding trong thOi gian rang bubc. Tuong phdn v&i yéu cau nay trong
hé chia thGi, 3 d6 né mong mubn (nhung khong bat bulc) ddp Ung nhanh,
hay d0i v&i hé thOng bé, n6é khdng cé rang buQc thdi gian gi ca.

Hé th0i thuc c6 hai dang: cUng va mém. Hé thdi thuc cling ddm bao
rang céc tac vU t&i han dudgc hoan thanh ding gi®. Muc tiéu nay doi hoi tat
cd tri hoan trong hé thOng bi gidi han, tU viéc 1ay 1ai dit liéu dugc luu tr
th¥i gian hé di€u hanh hoan thanh bat c( yéu cau cho né. Céc rang bulc
thOi gian nhu thé ra 1énh cdc phuong tién san c6 trong hé thoi thuc clng.
Thiét bi 1uu tr(f phu cla bat c th( hang nao thudng bi gidi han hay bi
mat vGi dt 1iéu dang dugc 1uu trong bd nhd 1uu tr(f ngdn han (short- term
memory) hay trong b0 nhG chi doc (ROM). Hau hét c4c hé diéu hanh hién
dai khong cung cdp ddc di€m nay vi ching c6 khuynh hudng tich roi
ngUoi dung tU phan clng va su tach r0i nay dan dén lugng thoi gian khong
x4c dinh ma thao tic s€ mat. Thi du, bd nhd do hdu nhu chua bao gid thay
trong hé thdi thuc. Do do, nhitng hé thdi thuc clng xung dOt v3i thao téc
cUa hé chia thOi va hai hé& nay khong th€ dan xen nhau. Vi khong c6 hé diéu
hanh da muc dich da c6 hd trg chlc ning thdi thuc clng; ching ta khong
tap trung vGi loai hé thOng nay trong chuOng nay.

MOt loai thoi thuc it han ch€ hon 13 hé thoi thuc mém, & d6 tic vu
thOi thuc tdi han c¢6 d6 Uu tién hon cdc tdc vu khac va duy tri d6 uu tién dé
cho dén khi chiing hoan thanh. NhU trong hé thOi thuc cUng, su tri hodn
nhan (kernel) cUa hé di€u hanh tri hodn yéu cau dugc gidi han. MOt tic vu
thoi thuc khong thé€ gilt viéc chd khong xdc dinh doi v&i nhan d€ thuc thi.
Thoi thuc mém 12 muc tiéu c6 thé dat dudc va cé thé dudc dan xen vOi cdc
loai hé thOng khac. Tuy nhién, hé thGi thuc mém c6 nhiing tién ich gidi
han hon hé thdi thuc cling. Vi khong ho trg tdt cho thdi di€m tGi han, nén
hé thoi thuc mém dé gay rUi ro khi ding cho viéc ki€m sodt cong nghé va
tu dOng hod. Tuy nhién, chiing c¢6 ich trong nhiu linh vyc nhu da phuong
tién, thuc t€ Ao, du 4n khoa hoc tién ti€n-nhu khdm phd trong long dai
duong va kham phd hanh tinh. Nhiing hé thOng nay can nhiing ddc di€ém
hé di€éu hanh tién ti€n ma khong dugc ho trg bdi hé thdi thuc clng. Vi
vi€éc st dung chlc ning thGi thuc mém dugc mé rOng nén chiing ta dang
tim cdch dua ching vao trong hau hét cic hé di€u hanh hién tai, gbm cic
an ban chinh thic cla UNIX.
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2.6.Handheld Systems

Hé xéch tay gOm cdc mdy hO trg cd nhan ding kY thudt sO (personal
digital assistants-PDAs) nhu Palm hay dién thoai di dOng (cellular
telephone) vGi nOi két t&i mang nhu Internet. Nhitng ngu0i phat tri€n hé
x4ch tay va Ung dung gdp phdi nhi€u thUr thach, nhat 12 su gidi han vé kich
thudc cUa thi€t bi. Thi du, mOt PDA di€n hinh cao khodng 5 inches va rOng
khodng 3 inches va trong 1ugng cUa né it hon 0.5 pound. Do sU giGi han vé
kich thu@c nay, hau hét cic thi€t bi x4ch tay c¢6 b0 nh& nhd gbm cic bd xU
ly thdp va man hinh hién thi nhd. Biy gi0 chiing ta s& xem xét mOi su gibi
han nay.

Nhi€u thiét bi xich tay c6 dung lugng bd nhé 512KB va 8 MB
(ngUQc 1ai, cdc mdy PC hay tram lam vi€c c6 hang trim MB b0 nhd). Do
d6, hé diéu hanh va cdc Ung dung phai quan 1y bd nh& hi€u qua. Piéu nay
gOm trd vé tat ca bd nhd dugc cap phit tdi bO quan 1y bO nhé mot khi bd
nh$ khong con dugc dung n(ra. Hi€n nay, nhi€u thié€t bi xdch tay khong
dung kY thudt b0 nhG do do dé bubc ngudi phat tri€n chuong trinh lam
viéc trong pham vi gidi han cla b0 nhé vat ly.

Van dé thr hai quan tAm dé€n ngUdi phat tri€n céc thi€t bj x4ch tay 1a
tOc d0 cla bd xU 1y dugc dung trong thi€t bi. Cdc b0 x(r Iy d0i v&i hau hét
cdc thi€t bi x4ch tay thuOng chay v4i tdc d6 chi bang mOt phan tOc dd cla
mOt b0 x( 1y trong mdy PC. Céc b0 x( Iy nhanh hon yéu cau dién ning
nhi€u hon. P& chlta mOt bd x U 1y nhanh han bén trong thi€t bi x4ch tay nén
yéu cau nhi€u pin hon hon va phdi dugc nap lai thuOng xuyén. D€ t0i
thi€u hod kich thudc cla céc thi€t bi x4ch tay doi hdi b xU Iy nhé hon,
cham hon tiéu thu it di€n ning hon. Do dé, hé di€u hanh va cidc Ung dung
phdi dugc thiét k€ khong doi hdi st dung nhi€u b0 x(r 1y.

Van dé cubi cling giy khé khiin cho ngUdi thi€t k€ chuong trinh cho
cdc thi€t bj x4ch tay 12 man hinh hi€n thi nhd. Trong khi mOt man hinh cho
may tinh @ nha kich thudc c6 th€ 21 inches, man hinh cho thi€t bi x4ch tay
thuGng c6 dién tich khong qud 3 inches. Nhiing tidc vu quen thubc nhu doc
e-mail hay hién thj cdc trang web, phdi dUQc c6 dong vao man hinh nhd
hon. M6t phuong phap d€ hién thi nOi dung cdc trang web 1a cat xén web
(web clipping), & d6 chi mOt tap hop nho trang web dugc phan phat va hién
thi trén thiét bi x4ch tay.

Mot sO thiét bi xdch tay c6 th€ ding cong nghé khong diy nhu
BlueTooth, cho phép truy xudt tir xa t&i e-mail va trinh duy@t web. Cac dién
thoai di dOng vGi nOi két Internet thuOc loai nay. Tuy nhién, nhi€u PDAs
hién tai khong cung cap truy xudt khong day. D€ tai d{f liéu xulng cic
thi€t bi nay, trudc tién nguOi ding tai d{t li€u xuéng PC hay tram va sau dé
tai d{t li€u xudbng PDA. MOt sO PDA cho phép d{r 1iéu chép truc ti€p tir
mOt thi€t bi nay tGi thi€t bi khac dung lién két hOng ngoai. Nhin chung, cdc
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gidi han trong chlc ning cla PDA dugc cin bang bdi nhiing tién dung va
linh dOng cla chiing. Viéc st dung chiing ti€p tuc m& rOng khi cic nbi két
mang trd nén san ding va cdc chon lua khic nhu may anh va MP3 players,
md rOng ti€n ich cUa ching.
2.7.Gaming Systems

Cong nghé Intel dang ngay cang mang lai nhiéu trai nghiém hap dan
hon cho hang loat caé phan cuhg may tihh. VOi kha ning chOi game biét
thich uhg theo nhu cau cua ban, biéf tU dong ting vot to6¢ dd xU ly khi ban
can va'ep xung dé dat dugc tan sd’lam viéc lién tuc cao hon khi ban muonh.
Cac hé thdohg choi game chay bd xU ly Intel® Core™ i5_va Intel Core
i7_thong minh trong thdy co'mdt bd caé tihh ning vé'kha ning xU ly va'do'
hoa tich hgp dé dat dugc nhuhg kha niing thuc té’kho tuGng tugng.
2.8.10S (Internetwork Operating System)

Théng tin 1a mOt tai sdn chi€n IUgc c6 thé€ thuc hién hodc phd v& tai
san cla mOt cdng ty trong nén kinh t€ toan cau hi€n nay. Cic mang mdy
tinh 14 nhiing duOng cao tOc di€n tU khi ma thong tin di va ho thOng nhat
th€ giGi d€ tao ra nhiing cach thic mdi va tOt hon d€ 1lam kinh doanh.

V@i rat nhi€u rUi ro, lién mang clUa mot tG chlc phdi c6 khd ning ting
ning sudt tGng th€ cla con ngUdi va ngudn luc cla minh. P& lam di€u
nay, né c6 thé€ tdi da héa su san c6 cla cac Ung dung trong khi né gidm
thi€u tGng chi phi s& h{tu. Di€u nay cé nghia 1a cung cdp cho ngudi sU
dung truy cap lién tuc vao mOt mang linh hoat va dang tin cay. N6 ciing ¢
nghia 13 gi(t trong ki€m tra cdc chi phi ma moét tG chlc phdi hdp thu theo
thOi gian d€ phat trién va duy tri hé thOng thong tin va dich vu cUa minh.

Khong c6 cong ty trén th€ giGi c6 th€ phii hgp v&i Systems khi néi
dén tdi da héa cac Ung dung c6 san clia mOt lién mang va gidm thi€u tOng
chi phi s& h{tu. Trong thap ky qua, cong nghé dia dugc chUng minh cUa
chiing tdi va nhi€u gidi phap khd ning md rOng di gitip ching toi thiét 1ap
tOc do trong cic nén cong nghi€p mang. Hon bat c di€u gi khic, vi tri
lanh dao cUa minh d€ Internetwork Operating System dOc ddo va manh mé
cla (IOS) IOS 1a phan mém gid tri gia ting ma ndm G trung tim cUa tat cd
céc gidi phdp clla ndi mang.

I0S 1a chia khéa d€ gitip 1am cho cdc cong ty thong tin chuyén sau tat
cd cic n0oi trén thé giGi hi€u qud hon. Va culi cling, d6 14 10i ich 16n nhat
ma bat ky lién mang c6 th€ cung cap.

3.0 lugc lich st phit tri€n cQia hé di€u hanh

Muc tiéu:

- Nam dugc so lugce vé lich st phdt trién cla hé diéu hanh
3.1.Lich st phat tri€n

3.1.1.Thé hé 1 (1945 - 1955):


http://www.intel.vn/content/www/vn/vi/processors/core/core-i7-processor.html
http://www.intel.vn/content/www/vn/vi/processors/core/core-i7-processor.html
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Vao nhitng ndm 1950 mdy tinh ding Ong chan khong ra ddi. O thé hé
nay mOi mdy tinh dugec mOt nhém ngudi thuc hi€n, bao gbm viéc thiét k€&,
xay dung chuong trinh, thao tic, quanly, ....

O thé hé nay ngudi 1ap trinh phdi diing ngdn nglt mdy tuyét doi dé
1ap trinh. Khdi ni€ém ngodn ng(t 1ap trinh va hé di€u hanh chua dugc biét
dén trong khodng thOi gian nay.
3.1.2Thé& hé 2 (1955 - 1965):

M4y tinh dung ban dan ra d¥i, va dugc san xudt d€ cung cdp cho
khich hang. BO phan st dung may tinh dugc phan chia rd rang: ngudi thiét
k€, ngudi xay dung, nguOi van hanh, ngudi 1ap trinh, va ngudi bdo tri.
Ngon nglt 1ap trinh Assembly va Fortran ra d0i trong thOi ky nay. V3i céc
mdy tinh th€ hé nay d€ thuc hién mot thao tic, 1dp trinh vién diung
Assembly hodc Fortran d€ vi€t chuong trinh trén phi€u duc 16 sau d6 dua
phi€u vao mdy, may thuc hién cho két qUia & mdy in.

Hé thOng xU 1y theo 16 ciing ra ddi trong thGi ky nay. Theo d6, cic
thao tic can thuc hi€n trén mdy tinh dugc ghi tru@c trén bing tUr, hé thOng
s& doc bing tU , thuc hién 1an 1ugt va cho két qud & bing tU xuat. Hé
thOng xU 1y theo 16 hoat ddng dudi su di€u khi€n clla mOt chuong trinh dac
bi€t, chuong trinh nay 1a hé di€u hanh sau nay.
3.1.3Thé hé 3 (1965 - 1980)

May IBM 360 dugc sdn xudt hang loat d€ tung ra thi truOng. Céc
thi€t bi ngoai vi xudt hi€n ngay cang nhi€u, do dé cic thao tic di€u khién
mdy tinh va thi€t bi ngoai vi ngay cang phlc tap hon. Trudc tinh hinh nay
nhu cau can c6 mOt hé diéu hanh s& dung chung trén tat cd cic mdy tinh
cUa nha san xudt va ngudi st dung tré nén bUc thi€t hon. Va hé diéu hanh
da ra dOi trong thGi Ky nay.

Hé di€u hanh ra d0i nham di€u phodi, ki€m sodt hoat ddng cla hé
thOng va gidi quyét cdc yéu cau tranh chdp thiét bi. Hé di€éu hanh dau tién
dugc viét bang ngdn nglr Assembly. Hé di€u hanh xudt hién khéi niém da
chuong, khdi niém chia s thdi gian va kY thuadt Spool. Trong giai doan
ny ciing xudt hién cic hé di€u hanh Multics va Unix.
3.1.4.Thé hé 4 (tur 1980-nay)

Mady tinh c4 nhan ra d0i. H& di€u hanh MS_DOS ra d0i gan lién véi
mdy tinh IBM_PC. Hé di€u hanh mang va hé di€u hanh phan tin ra doi
trong thOi kY nay.
> Trén day chiing to6i khdng c6 ¥ dinh trinh bay chi ti€t, day du
v€ lich st hinh thanh cUa hé di€u hanh, ma ching tdi chi mudn mugn cic
mOc thOi gian vé€ sU ra dOi cUa cic th€ hé mdy tinh d€ chi cho ban thdy
qué trinh hinh thanh cUa hé di€u hanh gan lién vGi qua trinh hinh thanh may
tinh. Muc tiéu cUa ching tdi trong mUc ndy 12 muOn nhan manh véi céc
ban may di€m sau day:
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Céc ngon nglt 1ap trinh, dac biét 1a cdc ngdn nglr 1ap trinh cap thap,
ra dOi trudc cic hé di€u hanh. Pa sO cic hé diéu hanh déu dugc xiy dung
tU ngdn ng(t 1ap trinh cap thap trlr hé di€u hanh Unix, né dugc xiy dung
tUr C, mOt ngdn ng(F 1ap trinh cdp cao.

Néu khong c6 hé di€u hanh thi vi€c khai thic va s& dung mdy tinh sé&
khé khin va phlc tap rat nhi€u va khong phai bat ky ai ciing c¢6 thé s
dung mdy tinh duQc.

Su ra doOi va phat trién cla hé diéu hanh gan lién véi su phét trién
cUa mdy tinh, va ngugc 1ai sU phat tri€n cUa mdy tinh kéo theo sU phit tri€n
cUa hé di€u hanh. Hé di€u hanh thuc su phdt tri€n khi mdy tinh PC xudt
hién trén thi truOng.

Ngoai ra chiing toi cling muOn gidi thi€u mot s6 khdi niém nhu: hé
thOng x(r 1y theo 16, hé thOng da chuong, hé thOng chia sé thoi gian, kY
thuat Spool, ..., ma su' xudt hién cla nhlng khii ni€m nay dianh ddu mot
budc phat tri€n mGi cla hé di€u hanh. Ching ta s€ 1am 1 c4c khai niém
trén trong cdc chuong sau cUa tai li€u nay.
3.2.Cau triic hé théng
3.2.1.Hé théng don khoi (monolithic systems)

Trong hé thOng nay hé di€u hanh 12 mdt tdp hop cic thU tuc, moi
thQ tuc c6 th€ goi thuc hién mOt th( tuc khac bat ky ltic nao khi can thiét.

Hé thOng don khoi thudng dugc t& chlic theo nhi€u dang cdu tric
khéic nhau:

O Sau khi bién dich tat cd cdc thU tuc riéng hodc céc file chlra thU
tuc cUa hé diéu hanh dugc lién k€t 1ai v&i nhau va dugc chlta vao mot file
duogc goi 1a file d6i tuong, trong file dOi tugng niy con chlfa cd cic thdng
tin vé su lién két cUa céc thu tuc.

O Sau khi bién dich cdc thU tuc cla hé di€u hanh khong dugc lién
két 1ai, ma hé thOng chi tao ra file hodc mdt bang chi muc d€ chta thong
tin cUa cdc thU tuc hé di€u hanh, mOi phan tU trong béng chi muc chlra
mOt con trd trd tdi thU tuUc tUong u’ng, con tr® nay dung d€ goi thU tuc khi
can thié€t. Ta c6 th€é xem cach goi ngat (Interrupt) trong ngon nglr lap trinh
cap th=’m va cach thuc hién dap Ung ngat dua vao bang vector ngat trong
MS_D s 1a mOt vi du cho cdu triic nay.

® finH vé 1.3 géutcfd%g'}nm%a cho viéc ddp |1Eh2aH0187 ¢bh dich
= h s®l ng.2 , ala sei
vu s Ut Goiid C/ trgnh ngzaii a (f%zﬁ% chady
s Kemfl\ sei dulng 1 trong Uer mode
> <
Hal aiaodu
o G hui hainh
tudc >chauy
/ \ Dégh trong
v @ Baing ma vud Kernel
tai ) mode

Hecnh 1.3: S& aadé thadc hiadn
1331 aoiii hag thaltna
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Trong do:

1. Chuong trinh cUa ngu0i s& dung gdi yéu cau dén Kernel.

2 Hé di€u hanh ki€m tra yéu cau dich vu.

3. Hé diéu hanh xdc dinh (vi trf) va goi thU tuc dich vu tuong Ung.

4 Hé di€u hanh trd di€u khié€n lai cho chuong trinh ngudi st dung.

Sau day 14 mOt cdu tric don gidn cUa hé thOng don khoi, trong cu
triic nay céc thU tuc dugc chia thanh 3 16p:
1.MOt chuong trinh chinh (chuong trinh cla ngu0i st dung) g0i dén
mOt thU tuc dich vu cla hé di€u hanh. LGi g0i nay dugc goi 12 10i goi hé
thOng.
2.MOt tap céc thU tuc dich vu (service) d€ ddp Ung nhimg 10i goi hé
thOng tU cdc chuOng trinh ngudi sU dung.
3.MOt tap cdc thU tuc tién ich (utility) hO trg cho cdc thU tuc dich
trong vi€c thuc hién cho céc 10i goi hé thOng.
Trong cdu tric nay mOi 10i goi hé thOng s& goi mot thu tuc dich vu tuong
Ung. ThU tuc tién ich thuc hién mot vai di€u gi d6 ma thU tuc dich vu can,
chang han nhu nhan di liéu t chuong trinh ngudi st dung. Céc thU tuc
cla hé di€u hanh dugc chia vao 3 18p theo nhu hinh vé dudi day.

ﬂ:)\\ Thd tyc chinh

O Thu tuc tlen ich

Hinh 1.4: Cau triic don gién cUa mOt monolithic
system

Nhan xét:
V@i cdu tric ndy chuong trinh cla ngudi s& dung cé thé truy
xudt truc ti€p dén cdc chi ti€t phan clng bang cich goi moét thU tuc cap
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thdp, di€u nay giy kho khin cho hé di€u hanh trong viéc ki€m soét va bdo
v€ hé thOng.

Céc thU tuc dich vU mang tinh chat tinh, né chi hoat dOng khi
dugc goi bdi chuong trinh clla ngudi si dung, di€u nay 1am cho hé diéu
hanh thi€u chl dOng trong viéc qudn 1y mdi trudng.
3.2.2.Cac hé thong phan 16p (Layered Systems)

Hé thOng dugc chia thanh mot s 16p, mbi 16p dugc xay dung dua
vao 18p bén trong. LGp trong ciing thudng 1a phan clng, 16p ngoai cling 1a
giao dién v&i ngu0i st dung.

MO6i 18p 1a mOt dOi tugng trltu tuong, chlfa dung bén trong né cac d{f
liéu va thao tac xUr 1y d{t li€u dé. Lép n chra dung mOt cau tric d{f li€u va
cdc thU tuc c6 th€ dudgc goi bdi 10p n+1 hodc ngudc 1ai c6 thé goi céc thl
tuc & 16p n-1.

Vi du vé mOt hé diéu hanh phan 18p:

L&p 5: Chuong trinh Ung dung

L6p 4: Qudn 1y b0 dém cho céc thi€t bi xudt nhap
LGp 3: Trinh di€u khién thao tic console

L&p 2: Quan ly b0 nhé

L&p 1: Bi€u phdi processor

LGp 0: Phan cUing hé thOng

Hinh v& 1.5 sau ddy cho ta thdy cdu tric phan 16p trong hé diéu hanh

Unix.

Nhan xét:

Khi xay dung hé di€u hanh theo hé thOng nay cédc nha thi€t k€ gdp khé
khin trong vi€c xdc dinh s6 1ugng 16p, th(r tu va chiic ning cla moi 15p.

Giao dién
Ngudi st I
duﬂg\ Nguoisu dung
Giao dié .
Tllij') - Chuong trinh ti€n ich
viadn \ chuén
[(Shall Cditaoyr U Mod
ié £Y esr Mode
Giao dién 10i goi Thu vién chuan

hé théng l

Hé diéu hanh Unix

Kernll Mode

(process management, memory management

Phan cung

(CPU, memory, disks, 1/0, ..)
Hinh 1.5: Hé thdng phén 16p ctia UNIX
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Hé thOng niy mang tinh don th&, nén dé cai dat, tim 10i va ki€ém
chltng hé thOng.

Trong mOt sO truOng hop 10i goi thu tuc c6 thé lan truyén dén
céc thu tuc khdc G cac 16p bén trong nén chi phi cho van dé truyén tham sO
va chuy€n d6i ng(t cdnh ting 1én, dan d€n 10i goi hé thOng trong cdu triic
nay thuc hi€n cham hon so v6i cic cau tric khéc.
3.2.3.Ma4y Ao (Virtual Machine)

Thong thuOng mot hé thOng mdy tinh bao gdm nhiéu 18p: phan clng
G 16p thap nhat, hat nhan & 16p k€& trén. Hat nhan dung cic chi thi (1énh
may) cUa phan clng d€ tao ra mOt tap cic 10i goi hé thOng. Cac hé diéu
hanh hién dai thi€t k€ mot 16p cac chuong trinh hé thOng nam gilta hé
diéu hanh va chuong trinh cla ngudi st dung.

Céc chuong trinh hé thOng c6 thé st dung céc 10i goi hé thOng hodc
st dung truc ti€p cac chi thi phan clng d€ thuc hi€n mot chlc ning hodc
mOt thao tic ndo dé, do d6 cdc chuong trinh hé thdng thudng xem cic 10i
20i hé thOng va céc chi thi phan cUng nhu & trén cing m6t 16p.

MOt s6 hé di€u hanh tG cho phép cic chuong trinh cUa ngudi sU
dung c6 thé goi dé dang céc chuong trinh hé théng va xem moi thanh phan
dudi chuong trinh hé thOng d€u 1a phan cUing mdy tinh. L&p cdc Ung dung
nay sU' dung khai niém mdy do.

Muc dich cla vi€éc si dung mdy do la xdy dung cic hé thOng da
chuong v&i nhi€u ti€n trinh thuc hién dOng thdi, moi ti€n trinh dUgc cung
cap mOt may do vGi day dU tai nguyén, tat nhién 1a tai nguyén do, d€ né
thuc hién dugc.

Trong cdu tric nay phan nhan cla hé thOng trd thanh b0 phan t0
chUc gidm sit may do, phan nay chiu trich nhiém giao ti€p véi phan clng,
chia sé tai nguyén hé thOng d€ tao ra nhi€u may do, hoat ddng d0c 1ap vGi
nhau, de cung cap cho 18p trén.

O day can phan bi€t su khic nhau gilta may do va mdy tinh m& rOng,
mdy do 14 ban sao chinh x4c cdc dac tinh phdn clng cla may tinh thuc su
va cho phép hé diéu hanh hoat dOng trén nd, sau d6 hé di€u hanh xiy dung
mdy tinh m& rOng d€ cung cap cho nguoi st dung.

T‘mt Ah “riic nay mOi ti€n trinh ho :r*" . ‘LhA e B —
vay nen rin ic nhu dang s6 h{ru mot n i€n trin >
Tieén
a b | trinh
_ Ti€n frinh

O Gliao

digan 0s 0s

laap Miy &g | Miy @02 | May 4o 3

trcnh

O0S 1 . S
May ao

Phan Phan
cln ™ cline

Pkt )

Plinh 1.6: M6 hinh hé théng (a) Khong c6 may do (b) M4y ao
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Hinh vé€ trén diy cho chiing ta thdy sU khdc nhau trong hé thOng
khong c6 may do va hé thOng c6 mdy do:
Nhan xét:

Viéc cai dat cac phan mém gid 1ap phan clng d€ tao ra may do
thudng rat khé khin va phic tap.

Trong hé thOng nay van dé bdo vé tii nguyén hé thOng va tai
nguyén di cp phat cho céc ti€n trinh, s€ trd nén don gidn hon vi moi tién
trinh thuc hién trén mdt may tinh (do) dOc 1ap véi nhau nén viéc tranh
chap tai nguyén 12 khong thé€ xdy ra.

NhG hé thdng mdy do ma mOt Ung dung dugc xiy dung trén hé
diéu hanh c6 th€ hoat dOng dugc trén hé di€éu hanh khic. Trong moi
truOng hé di€u hanh Windows 9x ngudi s dung cé th€ thuc hién duogc
cdc Ung dung dudc thi€t k€ d€ thuc hién trén mdi trudng MS_DOS, sq di
nhU vay 12 vi Windows da cung cdp cho ciac Ung dung nay mOt mdy do
DOS (VMD: Virtual Machine DOS) d€ né hoat d0ng nhu dang hoat dOng
trong hé di€u hanh DOS. TuOng tu trong moi truOng hé di€u hanh
Windows NT ngudi s dung c6 thé thuc hién duoc cic Ung dung duoc
thi€t k& trén tat cd cac hé di€u hanh khic nhau, c6 dugc di€u nay 12 nhd
trong cdu tric cla Windows NT c6 chlfa cic hé thOng con (subsystems)
moi truOng tuong thich véi cdc moi trdng hé di€u hanh khic nhau nhu:
Win32, 0S/2,..., cdc Ung dung khi can thuc hi€n trén Windows NT sé thuc
hién trong cdc hé thOng con méi trudng tuong Ung, ding v&i moi truOng
ma Ung dung d6 dudc tao ra.
2.3.4.M6 hinh Client/ Server (client/ server model)

Céc hé diéu hanh hién dai thuOng chuy€n dan céac tic vu cla hé
di€u hanh ra cdc 16p bén ngoai nham thu nho phan c6t 16i clia hé diéu hanh
thanh hat nhan cuc tiéu (kernel) sao cho chi phan hat nhan nay phu thuQc
vao phan cUng. PE thuc hién dugc di€u nay hé di€u hanh xay dung theo
mo hinh Client/ Server, theo md hinh nay hé diéu hanh bao gbm nhiéu ti€n
trinh déng vai tro Server c6 cic chUc ning chuyén bi€t nhU qudn 1y tién
trinh, qudn 1y b0 nhd, ..., phan hat nhan cud hé diéu hanh chi thuc hién
nhi€m vu tao co ché thong tin lién lac gilra c4c ti€n trinh Client va Server.
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NhU vay céc ti€n trinh trong hé thOng dugc chia thanh 2 loai:
Tién trinh bén ngoai hay ti€n trinh clUa chuong trinh ngUdi s
dung dugc g0i 1a céc tién trinh Client.
Tién trinh cla hé diéu hanh dugc goi 1 ti€n trinh Server.

Khi can thuc hién mo6t chlc ning hé thOng céic ti€n trinh Client sé&
g0i yéu cau tdi tién trinh server tuong Ung, ti€n trinh server s& xr 1y va trd
16i k€t qua cho tién trinh Client.

Nhan xét:

Hé thOng nay dé thay ddi va dé md rOng hé di€u hanh. D€ thay
d0i céc chlc ning cla hé di€u hanh chi can thay ddi & server tuong Ung,
d€ mG rOng hé di€u hanh chi can thém cic server m&i vao hé thOng.

Céc ti€n trinh Server cUla hé di€u hanh hoat dOng trong ché d0
khong ddc quyén nén khong th€ truy cap truc ti€p dén phan clng, di€u
nay gitip hé thOng dugc bdo vé tdt hon.

Tién Tién Server Server
trinh trinh quanly | qudnly
ti€n trinh File

Client TIxent '\ Hat nhin (ker_nel.)—/

L Client gUi yéu cau dén server

Hinh 1.7: M0 hinh client- server

> Hinh vé& sau diy cho thdy cdu tric cla hé diéu hanh Windows NT.
Day 12 mOt cdu tric phlc tap v&i nhi€u thanh phan khic nhau va né dugc
xay dung dua trén mo hinh hé di€u hanh Client/ Server.

Trong cdu tric nay ching ta thdy nGi 16 hai di€m sau day:

Cau tric cla windows NT dudc chia thanh 2 mode: Kernel mode va
User mode. C4c chuong trinh Ung dung cUa ngudi sU dung chi chay trong
User mode, c4c dich vu cUa hé di€u hanh chi chay trong Kernel mode. NhO
vay ma viéc bdo v€ cdc chuong trinh cla ngudi sUf dung ciing nhU' céc
thanh phan cUa hé di€u hanh, trén bd nhd, dugc thuc hién dé dang hon.

Trong User mode clla Windows NT c¢6 chlfa cidc hé thdng con mdi
truOng nhu: OS/2 subsystem va POSIX subsystem, nh® c6 cdc hé thOng con
moi trudng nay ma cic Ung dung dugc thiét ké trén cdc hé di€u hanh khic
van chay dugc trén hé diéu hanh Windows NT. Pay 1a diém manh cla cic
hé di€u hanh Microsoft cUa ti Windows NT.
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Chiing t6i s€ gidi thich rd hon vé hai khdi ni€m Kernel mode vi User
mode, va cdc thanh phan trong cdu tric cla hé diéu hanh Windows NT &
phan sau, thong qua viéc giGi thi€u vé hé diéu hanh Windows 2000.
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Hinh 1.8: Cau triic cila Windows NT
3.3.Cai dat Linux
3.3.1.Gi6i thi€u hé di€u hanh Linux
Linux 12 hé di€u hanh md phdng Unix, dugc xiy dung trén phan

nhan (kernel) va cdc g6i phdn m€ém mi ngudn md. Linux dugc cong bd

dudi ban quyén clia GPL (General Public Licence).
Unix ra d0i gi(ta nhitng nim 1960, ban ddu dugc phét tri€n bGi AT&T, sau
d6 dugc ding ky thuong mai va phat tri€n theo nhi€éu dong dudi céc tén
khic nhau. Nim 1990 xu hudng phit tri€n phan mém mi ngudn m& xudt
hién va dugc thic ddy bdi t6 chlic GNU. MOt sO licence vé ma ngubn
m® ra d0i vi du BSD, GPL. Nim 1991, Linus Torvald viét thém phién ban
nhan v0.01 (kernel) dau tién cla Linux dua 1én cic BBS, nhém ngudi ding
d€ moi ngudi cling sU dung va phét tri€n. Nim 1996, nhan v1.0 chinh thic
cong b0 va ngiy cang nhan dugc sU quan tAm cUa ngU0i ding. Nam 1999,
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phién bdn nhan v2.2 mang nhi€u ddc tinh Uu viét va gitip cho linux bat dau
trG thanh dOi th( canh tranh didng k€ cla MSwindows trén moi truOng
server. Nim 2000 phién ban nhan v2.4 ho trg nhiéu thiét bi mdi (da xUr ly
t&i 32 chip, USB, RAM trén 2GB...) bat dau dat chan vio thi truGng mdy
chU cao cap. Qua trinh phiat tri€n cUa linux nhu sau:

- Nim 1991: 100 ngudi dung.

- Nim 1997: 7.000.000 ngudi dung.

- Ni#m 2000: hang tram tri€u ngudi dung, hon 15.000 ngudi tham gia
phit tri€n Linux. Hang nidm thi truOng cho Linux ting trudng trén 100%.

Céc phién ban Linux 12 sdn phdm déng géi Kernel va cdc géi phan
mém mién phi khic. Céac phién ban nay dugc cong b0 dudi licence GPL.
MOt sO phién badn nGi bat 1a: Redhat, Caldera, Suse, Debian, TurboLinux,
Mandrake.
GiOng nhu Unix, Linux gOm 3 thanh phan chinh: kernel, shell va cdu tric
file.
Kernel 1a chuOng trinh nhan, chay cdc chuong trinh va qudn 1y cic thiét bi
phan cUng nhu dia va mdy in.

Shell (moi truOng) cung cap giao dién cho ngudi s& dung, con dugc
md td nhu mOt b0 bién dich. Shell nhan cdc ciu 1énh tU ngudi st dung va
gUi céc cau 1énh d6 cho nhan thuc hién. Nhi€u shell dugc phat tri€n. Linux
cung cap mOt sO shell nhu: desktops, windows manager, vd mdi truOng
dong 1énh. Hién nay chU yé€u tbn tai 3 shell: Bourne, Korn va C shell.
Bourne dugc phat tri€n tai phong thi nghi€m Bell, C shell dugc phit trién
cho phién ban BSD cla UNIX, Korn shell 1 phién ban cai ti€n cla Bourne
shell. Nhiing phién ban hi€n nay cUa Unix, bao gdm cd Linux, tich hgp cd
3 shell trén.

Cdu triic file quy dinh cdch luu tr(r cdc file trén dia. File dugc
nhém trong céac thu muc. MOi thu muc c6 th€ chira file va cic thu muc
con khdc. MOt sO thu muc 13 céc thu muc chuNn do hé thOng st dung. N
gudi ding cé thé tao céc file/thu muc cla riéng minh cling nhu dich
chuyén cic file gilta cdc thu muc d6. Hon nita, vGi Linux ngu0i dung c6
th€ thi€t 1ap quyén truy nhdp file/tht muc, cho phép hay han ch€ mot
ngUdi dung hodc mOt nhém truy nhap file. Cac thu muc trong Linux dugc
t0 chlic theo cdu tric ciy, bat ddu bang mOt thu muc gdc (root). Cic thu
muc khic dugc phan nhanh tU thU muc nay.

Kernel, shell va cau tric file cdu thanh nén cdu tric hé diéu hanh.
Vi nhiing thanh phan trén ngudi dung c6 th€ chay chuong trinh, qudn
ly file, va tuong tic v&i hé thOng.
3.3.2.Cai dét Linux

Luu y: trudc khi cai dat, can tim hi€u cdc thong tin vé€ phan clng

cUa hé thOng, bao gbm
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- Thong tin vé & dia cUng

- Thong tin vé card mang

- Thong tin v€ card d0 hoa

- Thong tin vé man hinh

- Thong tin v€ giao thUc va cdu hinh mang n€u két n6i mang

- Thong tin v€ cic thiét bi ngoai.

C6 th€ chon nhi€u phudng 4n cai dat nhu cai dat tUr dia mém, tU dia
cUng, tUr dia CD Rom hodc qua mang. Tai liéu ndy chon hudng dan qué
trinh cai dat phién ban 7.0 tU dia CDRom. Yéu cau may cai dat c6 khd ning
khGi dOng (boot) tUr 6 dia CD-Rom (dugc ho trg hau hét trong cdc mdy tinh
hién nay).

Sau day 1a cdc budc cai dat cu thé. Khi két thic budc trudc chuong
trinh cai dat tu dOng chuyén sang budc sau. MOt sO budc cai dat cho phép
quay lai budc trudc bang cach chon Back.

1. Pua dia CD Rom Redhat vao 0 dia. Khéi dOng 1ai mdy (IUu y phdi ddm
bdo mdy c6 khd ning khdi dOng tU dia CD-Rom. Chon ché d0 cai text
2. Chon ché€ d0 cai text
boot: text
3. Luachon ngdn ng(r
Chon ng6n ngr mac dinh 12 English

Red Hat Lirwc: {C> 2000 Red Hat, Inc.

Language Selection

Mhat language would you like to use
during the installation process?

Czech

e

French
German
Hungarian
Icelandic
Indonesian
Italian

[

R R

<Tab>/<Alt—Tab> between elements 1 <Space> selects 1 <F12 next screen

4. Lua chon ki€u ban phim
Lua chon ki€u th€ hi€n ban phim 1a us.



36

ed Hat Limee (C) 2000 Red Hat, Inc,
keyboard Selection

Which model keyboard iz attached
to thiz computer?

tr_g-latinb

.
.
.
.
.
.
#
¥

<F1> for help> | {Iab> between elements | <{Spacer selects | <F12 next screen

5. Man hinh chao mUng
Sau khi dd lua chon xong ngdén nglr cai dat, ban phim va phuong phéap cai
dat, man hinh chao ming xudt hién. Bam OK dé ti€p tuc.

Red Hat Lirmec C} 2000 Red Hat, Inc,

{ Bed Hat Linux |
Welcome to Red Hat Linwx!

Thiz installation process iz outlined in detail
in the Official Red Hat Linux Installation
Guide available from Red Hat Software, If you
have acceszz to thiz manual, you should read the
installation section before continuing.,

If you have purchazed Official Red Hat Linue,
be zure to register your purchaze through our
web zite, http:ddwm,redhat,con,

<Tab>/<Alt-Tab> between elements | <Space* selectz | <F1Z% next screen

6. Chon kiu cai dit

HOp hoi thoai cho phép ban chon 1ua kiu cai dat hé diéu hanh Linux
RedHat nhu mOt Workstation, Server, Custom hay chi 1a ning cap phién bdn
da cai dat.
Chon ki€u cai dat 1a Custom System. Chon OK d€ ti€p tuc.
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ed Hat Limee {C)} 2000 Red Hat, Inc, Inztallation Typs

Installation Type

What type of system would you like to install?

orkstation
Server Suztem
Custom Syztem
lporade Exizting Inztallation

<F1> for help> | {Iab> between elements | <{Spacer selects | <F12 next screen

7. Lua chon phan mém phan chia 6 dia
Linux dua ra cho ban hai phan mém d€ phan chia 6 dia danh cho Linux:
d6 1a Disk Druid va fdisk. Chon Disk Druid d& tiép tuc.

Red Hat Lirmee {(C} 2000 Red Hat. Inc,

| Dizk Setup |

Dizk Druid iz a tool for partitioning and setting
up mount pointz, It iz designed to be eazier to use
than Linux’s traditional disk partitioning sofware,
fdisk, az well as more powerful, Howewver, there are
zome cases where fdizk may be preferred.

Which tool would you like to use?

Di=k Druid

{Tabx/<{Alt-Tab> between elements | <Space* selects | <F12 next screen

Ban can tao 2 partition d€ install RedHat, nh& dUng delete nhiing
partition c¢6 san trong may ban (n€u khong thi dit liéu c6 san s& mat, tot
nhdt 13 ban nén sao Iuu d{t liéu trudc cho bdo ddm!). Dung cic chlc ning
add, edit, delete tao 1 partition vGi type 13 Linux swap, dung 1ugng bang
dung luong RAM cla mdy. Ti€p theo tao mOt partion tén "/" v&i loai
Linux native, dung 1uQng it nhat 12 500Mb (tuy theo dung 1ugng con trOng
cla dia ban, n€u ban muln install tron géi RedHat thi can dén
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khodng

2288MB). Hiy yén chi 1a n€u ban tao sai (partition kich thudc qua 16n, 16n
hon dung 1ugng con trOng cla dia) thi RedHat sé khong cho ban di ti€p.
Chi can tao 2 partition nay 1a dU rdi. Khi ndo ban click dugc Next thi coi
nhu 1a thanh cong!

ed Hat Limo: {Cy 2000 Red Hat, Inc.
{ Current Disk Partitionz |
Mount Point Device Fequeszted  Actual Type
hdal 517/H 51/ Linex native &
hdah 20550 20550 Linux native #
hidak 125H 125 Linux =wap 2
hda? 1725H 1725H Linux native 2
hdad 17250 1725M Linux native &
|
|
i
DIrive Summaries
Trive Leom [CAHAS] Total |lzed Free
hda [ 784/295/631] 61494 61494 0OH [SHEEEEEREE] #
(it | Tote
Fi-fdd F3Edit Fd4-Delete ForReset F12-k v 1.00

D€ tao mOt partition m&i, chon Add. Man hinh Edit New Partition xuat
hién

ed Hat Limex {C} 2000 Red Hat, Inc,
{ Current Disk Partitions |

Hount Point Device Fequested Actual Tuype
hdal 5174 5174 Limx native =
| Edit Hew Partition |

Mount Point: usr
Size (Megzi: F Type:Linux swa #
Grow to i1 disk?: inox native . I
Linuwx RALD &
I Dos 16-bit <32W &

[ ] Allowable Drives: [EXHTRE

PEEER W

F1-#dd F3Edit Fd-Delete FoReset F12-0k + 1,00

MOt sO van dé c6 th€ xdy ra khi thém mOt partition
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erd Hat Lirwpe (C) 2000 Red Hat, Inc,
{ Current Disk Partitions
Houn | Unallocated Partitions

There are currently unallocated partitionis?
present in the lizt of requested partitionz. The
unallocated partition{z} are shown below, along
with the reaszon they were not allocated,

Mot enough free space

EREENEEREE Y Es

FiEdit F4-Delete  FoReszet

8. Hiéu chinh mOt partition
Chon mOt partition can hi€u chinh, nhdn Edit, man hinh m&i sé cho phép
ban thay d6i c4c thong sO cUa partition di chon nhu kich thudc, kiéu, ...

ed Hat Limec €C} 2000 Red Hat, Inc,
{ Current Dizsk Partitions |

Mount. Point Device RFequested  Actual Type
hdal 517H 51 7H Linux native &
hda5 20554 20554 Limex native &
{ Edit Partition: Adewshdab | #

Mount Point:

Size {(Megzl: 2005 Type:linux native
Grow to £i1l disk?:[ 1]
I Allocation Status: Successful

o e

F1-idd F3Edit F4-Delete FoRezet F12-0k v 1.00

9. Hoan thanh viéc phan chia dia
Chuong trinh cai dat sé yéu cau ban format 1ai phan viing vira tao, chi y
khong chon nhitng phan vung d{t 1i€u quan trong d6i v&i ban.
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ed Hat Limee {C} 2000 Red Hat, Inc,
{ Current Disk Partitions |
Hount Point Device Requested  Actual Type
Sbiont hidal 517 517 Lirwx native &
£ hdab 2055H 2055H Linux native &
hdab 125K 125K Lirwx swap 2
Ausr hday 1725M 17250 Linux native &
Fhome hdaB 17754 17254 Lirex native g
.
#
DIrive Summaries
Orive Geom [CAHAS] Total |lzed Fres
hda [ 7847295/631 61494 G149H oH [ ] %
i
#

F3Edit F4-Delete  FoReset

ed Hat Limpc {C) 2000 Red Hat, Inc, Filesystem Formatting

{ Chooze Partitions to Format |

What partitions would you like to format? le strongly suggest
formatting all of the system partitions, including /. Auszr.
and Avar, There is no need to format dhome or Ausedlocal if
they have already been configured during a previous install,

[*] /dev/hdab /
[%] Adev/hdal  Aboot
[ 1 /Adewshda?  Ausr

[*]1 Check for bad blocks during forma

<F1> for help* | {Tab* between elements | <Spacer selects | <F12 next screen

10. Khdi tao LILO

LInux LOader (LILO) cho phép ban xdc dinh thOi gian dé khdi tao Linux
hay mOt hé di€u hanh nao khic. Khi khdi tao cho server, LILO dugc cdu
hinh tU4 dOng trén Master Boot Record [MBR]. If you are performing a
custom-class installation, the LILO Installation dialogs let you indicate how
or whether to install LILO.

Viéc chon LILO trong c(fa s6 LILO Configuration cho phép ban thém céc
tuy chon mdc dinh vao 1€nh boot LILO va cdc tiiy chon nay dugc chuyén
cho Linux kernel tai thoi di€m boot.
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Red Hat Liree {C} 2000 Red Hat. Inc.

{ LILO Configuration |

A few systems will need to pazs special optionz to the kernel
at boot time for the sysztem to function properly, If you need
to pazz boot optionz to the kernel. enter them now, I you
don’t need any o aren’t sure, leave thiz blank.,

[*] Use linear mode {needed for some SCST drives)

{Tab>/<Alt-Tab> between elements | <Spacer selectzs | <F12 next screen

Chid y rang néu ban chon Skip, ban sé khong thé boot hé thGng Red Hat
Linux mOt cic truc ti€p ma s€ phdi si dung phuong phap boot khic (boot
disk chang han) Ban chi nén 1ua chon céch nay khi ban chac chan da cé
cdch khac d€ boot hé thOng Red Hat Linux cUa ban.

Dung 1ua chon dat boot loader tai Master Boot Record d€ khdi tao ngay
hé diéu hanh Linux khi bat may.

Red Hat Lirux {C} 2000 Red Hat, Inc, B LILO Configuration

LILO Configuration
Where do you want to install the bootloader?

dev/hda Haster Boot Record (HER)
ddevdhdal First szector of boot partition

[

{Tab>/<Alt-Tab> between elements | <Space’ selects | <F12r next screen

Man hinh nay cho phép ban dat tén cho mdy tinh cUa minh. Ban c6 thé thay
d0i hostname sau khi da cai dat xong bang 1&énh hostname newname, trong
dé newname 12 tén ma ban muOn dat.
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Red Hat Limee {C} 2000 Red Hat. Inc.

Hozthame Configuration

The hostname iz the name of your computer, If
your computer iz attached to a network, this
may be aszigned by your network administrator,

Hostname

)

| <Space> selects | <F1& next screen |

<Tab>/<Alt-Tab* between elements

11. Cau hinh k&t n6Gi mang
Néu mdy khong c6 card mang, sé khong nhan dugc man hinh nay. Thuc

hién cdu hinh mang cho may nhu sau

B0 1ua chon config using DHCP (ch€ d cdp phdt dia chi IP dGng), nhap

dia chi IP, subnetmask theo hu@ng dan cla gido vién hudng dan thuc hanh.
Red Hat Linux (C} 2000 Red Hat, Inc, '

Hetwork Configuration

[ 1 Use bootp/dhcp

IF addreszs:
Metmask

)

{Tab>/<Alt-Tab> between elements | <Space* selects | <F1% next screen |

12. Cau hinh firewall: chon Medium

13. C&u hinh chu0t

Thong thuOng thi chuOng trinh cai dat sé tu phat hién loai chult cla
mdy ban. N&u khdng, ban hiy chon loai chult phit hQp trong danh sich, va
né€u ban khong biét chult cla minh loai gi thi c d€ yén, click Next dé

ti€p tuc.
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Red Hat Limpc {C} 2000 Red Hat, Inc,
{ Mouze Selection |

Which model mouse is attached to this computer?

ALPS - GlidePaint {P5#2}

ASCIT - HieMouze $PSA2H

ASCIT - HieMouse {=erial’

ATI - Bus Mouse

Generic - 2 Button Mouse {PS/2%

LGeneric - 2 Button Mouse {zeriall
eneric — 3 Button House {P5/2)

Generic - 3 Button Mouse {seriall

{Tabk/<Alt-Tab> between elements | <Space> selectzs | <F1Zr next screen

Lua chon Emulate 3 Buttons cho phép ban sU dung chult cla ban nhu
chuOt c6 2 nit trong d6 dung nit gilta bang cdch bam hai niit ciing mot lic.
Né€u ban c¢6 chudt hai nit, ban hiy st dung chlc niing nay vi XWindow tré
nén dé diing nhat vGi khi chudt c6 ba niit.

14. Cau hinh Time Zone

ed Hat Limee (C} 2000 Red Hat, Inc.

Time Zone Selection
What time zone are you located in?
[N1 Hardware clock set to GHT?

AmericasHonteviden
ArericaMontreal
AmericaMontserrat
ArericasNazsau

fmerica/New Tork

<F1> for help | <Tab* between elements | <Space? selects | <F1%r next screen

Néu ban muOn thiét 1dp dong h6 cho CMOS theo gid GMT (Greenwich
Mean Time), chon Hardware clock set to GMT. Tuy nhién, n€u mdy tinh
cla ban st dung mOt hé diéu hanh khac thi viéc thi€t dat dong ho theo
gi0 GMT s€ khi€n cho hé di€u hanh khic dé hi€n thi sai thdi gian.

P& dat gi0 VN, chon Asia/Saigon
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D€ thay d0i cdu hinh vé th0i gian sau khi ban di cai dat, ban cé thé
ding 1€nh /usr/sbin/timeconfig

15. Thi€t 1ap mat khdu root

HOp thoai Root Password budc ban phdi thi€t 1dp mOt mat khdu root
cho hé thOng cla ban. Ban sé s& dung mat khdu nay d€ log vao hé thOng
va thuc hi€n c4c chlc ning quan tri hé thOng cla minh.

Red Hat Lirmee {C} 2000 Red Hat. Inc,

Foot Password

Fick a root password, You must type it
twice to enzure you know what it is and
didn"t make a mistake in tuypina., Remember
that the root password is a critical part
of system securityl

Faszword:

[ 0000
Pazsword {againi: ]

)

<Tab»/<Alt-Tab> between elements | <Space* selectz | <F1%: next screen

16. Tao user

Ban c6 thé€ tao tai khodn user cho chinh minh d€ s dung hang ngay. User
root (superuser) c6 dU quyén truy nhap vio hé thOng nhung rat nguy
hi€m, chi nén s dung d€ bdo duGng hay qudn tri hé thOng.

Mat khau cUa user c¢6 phan bi€t cht hoa ch( thuOng va it nhat 1a 6 ky tU.

Red Hat Limnc (C} 2000 Red Hat, Inc,
Add Uzer

You should use a normal uzer account
for most activities on your system, By
not uzing the root account caswally,
you'll reduce the chance of disrupting
your =yztem’s configuration,

Uzer 1T laire
Full Mame laire Robins
Fazzword

Pazzword (confirm) [ N DN

||

{Tah»/<Alt-Tah> between elementz | <Space* zelectz | <F12* next screen |



45

17. Ban c6 thé tao ti€p nhi€u user theo clra sO sau:

Red Hat Lirmee {(C} 2000 Red Hat. Inc,

{ Uzer Account Setup |

What uszer account would you like to have on the =zystem? You zhould
have at least one non-root account for normal work. but multi-user
zystems can have any number of accounts set up,

llzer name Full Mame
laire Claire Robins

{Tabx/<{Alt-Tab> between elements | <Space* selects | <F12 next screen

18. Cau hinh x4c thuc ngudi diing

Do ban khdi tao theo ché dd custom, budc nay cho phép ban cdu hinh
cdch ma hé di€u hanh linux cla ban s& dung d€ xdc thuc mat khau.

Lua chon Use Shadow Passwords: mat khdu clUa ban ding nhé
nam trong tépletc/passwd s€ dugc thay thé bang thu muc /etc/shadow
va chi dugc truy nhap bdi superuser (root)

Tuy chon Enable MD5 Passwords -- cho phép ma héa mat khdu theo
chudn MDS5.

ed Hat Limee (C) 2000 Red Hat, Inc,
| Authentication Configuration |

[*]1 llze Shadow Passwords
[#] Enable HI5 Passwords:

NEEIEIE  HIS Domaing
WIS Serwer: [ 1 Request szerver wia broadcast
or uzel

114 LDAFP Server:
LIAP Base DM:

erberos) Realm:
RIC:
Admin Serwver:




46

19.Ti€p theo, ban c6 th€ chon lua cdc géi tin d€ cai dat. Ban nén chon
cdc phan mém, dich vu hay s dung nhat d€ cai dat san trén may khi khéi
dOng. Tuy nhién, tuy nhién, ban ciing c6 th€ cai dat sau nay tuy theo nhu
cau s dung. Céc géi tin nay n€u dudc cai dat s dugc ghi 1ai trong tép
/tmp/install.log sau khi khdi tao 1ai hé thdng cla ban.

ed Hat Limex €C) 2000 Red Hat, Inc,
Package Group Selection

Total install =zize: 428M

[ 1 Printer ppor-t.

[#%]1 ¥ Mindow System

[#]1 GNOHE

[ 1KIE

[*] MailA Wbl Mews Tools

[ 1 D0SAWindows Connectivity
[ 1 Graphics Hanipulation

[ 1 Games

[ 1 Select individual package

<F1> for help | <Tab* between elements | <Space’ selects | <F12%r next screen

C6 th€ cai dat tlng g6i tin nhd hon bang cich chon Select individual
packages va nhan OK.

ed Hat Limex {C 2000 Red Hat, Inc. Individual Packages
Package Group Selection

+> [ 1 Applications/File
4= [o] Applicationz/Graphics
[ 1 gimp-perl
[#] netpbm—progs
<+> [o] Applicationz/Internet
<+» [o] Applications<Hultimedia
<—» [ 1 Applicationz/Metworking
[ 1 mtr
[ 1 mtr—atk
<+> [o] Applicationz/Productivity
Total zize 428,94

{Space}, {+>,{—> zelection |

20. C&u hinh Video Adapter
Chuong trinh cai dat sé tu phat hién video card khdi tao. Nhan OK dé ti€p
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tuc.

Red Hat Lirmee (C} 2000 Red Hat. Inc,

# probe resultsz

Wideo Card: 53 ViRGE {generich
¥ =erver: SVGA

{Tab>/<{Alt-Tab> between elements | <Space* selects | <F12 next screen

21. Bat dau khdi tao cic géi tin:
Qua trinh khéi tao s& dugc ghi vao t€p /tmp/install.log. Nhan OK d€ tiép
tuc.

Red Hat Limex {C} 2000 Red Hat, Inc. ' Installation Begins

Installation to begin

A complete log of your installation will be in
Atmpsinstall,log after rebooting your system, You
may want to keep thiz file for later reference.

{Tab>/<Alt-Tab> between elements | <Space* selects | <F12r next screen



48
ed Hat Lime: (C) 2000 Red Hat, Inc.

Fackage Installation

Mame ¢ netpbm-progz—9.3-1

Size 3 1831k

Summary: Tools for manipulating graphics files
in netpbm supported formats,

Packages Bytes Time
Tatal : z10 422K 01
Completed: 183 247H 00
Remaining: 122 135H Q0

p | <Tab* between elements | <Space? selects | <F12 next screen
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CAU HOI CUNG CO BAI HOC
1. Hé diéu hanh 13 gi?
2. C6 may loai hé di€u hanh ? Viéc phan loai nay dua trén nhimg tiéu
chudn no ?
3. Néu cé4c thanh phan chinh cla hé di€éu hanh va chlc niing cla mOi thanh
phan nay.
4. So sanh cdc cau tric khic nhau cUa hé di€u hanh. Uu khuyét diém cU
mOi loai cau tric.
5. Qua trinh phat tri€n cla hé di€u hanh phu thuOc vio nhitng yé€u t6 nao.
Bai tap
1. Hé diéu hanh Ia -
a. MOt chudng trinh
b. MOt chuong trinh hay hé chuong trinh
c. MOt thié€t bj
d. ROM-BIOS
2.MOt hé di€u hanh bao gbm :
a. Hé thOng quan 1y ttin, I/O
b. Hé thOng qudn 1y ttrinh, b0 nh&
c.avab
d. a, b, ¢c déu sai
3.Hé diéu hanh MS-DOS c6 cau tric :
a. bon thé
b. Hat nhan
c. Lép
d. May do
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_ CHUONG I:
PIEU KHIEN DU LIEU
Mi chuong: MH16-02
Gi0i thiéu:

Ngu0i st dung thi quan tim dén cdch dat tén tap tin, cic thao tc trén
tap tin, cAy thu muc... Nhung d6i ngudi cai dat thi quan tAm dén tap tin va
thu muc dudc 1uu tr(f nhu thé no, ving nhd trén dia dugc quan 1y nhu thé
nio va 1am sao cho toan bd hé thdng 1am viéc htu hi€u va tin cay. Hé
thOng tap tin dUQc cai dat trén dia. PE gia ting hi€u quad trong viéc truy
xudt, mOi don vi dit liéu dugc truy xudt goi 12 mot khdi. MOt khoi d{f liéu
bao gdm mo&t hodc nhi€u sector. BO phdn t chlc tap tin qudn ly viéc Iuu
tr(f tap tin trén nhlng khoi vat 1y bang cach s& dung céc bang c6 cau tric.
Bai hoc nay gitip ching ta nam ddc di€m ciing nhu Uu va khuyét di€m cla
cdc phuong phdp tG chlic qudn ly tap tin trén dia va mOt sO van dé lién
quan khéc nhG d6 c6 thé hi€u dugc cich cic hé di€u hanh cu th€ quan 1y
tap tin nhu th€ nio.Bai hoc niy doi hdi nhimg ki€n th(c vé :md hinh tG
chlc cdc tap tin va thU muc ciing va mOt sO cau tric dit liéu.

Muc Tiéu:
- Nam dudgc cich thlc HPH t6 chic luu tr(f va tim ki€m d{f liéu d{r liéu
trén hé thOng mdy tinh
- Nam dudc cic giai doan HPH thuc hién di€u khién d{t liéu va su phan
cong cong vi€c gilta chuong trinh hé thdng (thuéc HDH) va chuong trinh
ngUdi diing trong qué trinh nhap-xudt di liéu.
- Rén luyén kha niing tU duy, 1ap luan c6 tinh khoa hoc
NOi Dung Chinh:
1.Céc phuong phép t6 chitc va truy nhdp dit liéu
Muc tiéu:
- Ndm duoc cdch thtrc HPH 16 chUc luu trir va tim kiém dir liéu dir liéu
trén hé thGng mdy tinh
1.1.B@n quan ly thu muc tap tin
1.1.1.Khii niém

Trudc khi tap tin dugce doc, tap tin phdi dugec m&, d€ md tap tin hé
thOng phai bi€t dudng dan do ngudi s dung cung cap va dugc dinh vi
trong cau tric dau vao thu muc (directory entry). Directory entry cung cap
cdc thong tin can thi€t d€ tim ki€m cdc kh6i. Tuy thudc vao mOi hé thdng,
thong tin 14 dia chi trén dia cUa toan bl tap tin, sO hi€u cla khbi dau tién,
hodc 1a sO I-node.

1.1.2. Cai dat
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Bang nay thuOng dudc cai dat & phan dau cla dia. Bang 13 diy cic
phan tU c6 kich thudc x4c dinh, mOi phan t& dugc goi 1a mbt entry. MOi
entry s€ Iuu thong tin vé& tén, thuOc tinh, vi tri 1Uu tr(r .... cla mot tap tin

hay thu' muc.
Vi du quan ly thu muc trong CP/M :

L S S8 hignu khdl trén dia

ls] Ten [emt|[ | |T|||||||||||||||||

KE npuddi diing Bem =& khai

Hinh 9.1

1.2.Ban phan phoi ving nhé
1.2.1. Khai niém

Bang nay thudng dudc st dun phdi hgp véi bang quan 1y thu muc
tap tin, mUc tiéu la cho bi€t vi tri khoi vat Iy cla mOt tap tin hay thU muc
ndo dé néi khac di 1a luu gilt day cdc khOi trén dia cap phét cho tap tin 1Uu
d(r liéu hay thu' muc. C6 mOt s6 phuong phap dugc cai dat.

1.2.2 Cac phuong phap

Dinh vi lién ti€p :

Luu tr(r tap tin trén ddy c4c khoi lién ti€p.

Phuong phép nay c¢6 2 Uu di€m : th( nhat, d€ dang cai dat. Th hai,
dé€ dang thao tic vi toan b tdp tin dugc doc tUr dia bang thao tic don gidn
khong can dinh vi 1ai.

Phuong phdp nay ciing c6 2 khuy€t di€m : khong linh dOng trlr khi biét
truGc kich thudc tOi da cUa tap tin. SU phan manh trén dia, gdy lang phi 16n.

Taptin A
B T o M
Khdi Khdi Khdi Khdi Khdi
tip tip tip tip tip
tin tin tin tin tin
Khé 0 1 2 3 4
vatly.» 4 7 2 10 12
trén
di Taptink
B — -—= I
Khdi Khdi Khdi Khdi
tip tip tip tip
tin tin tin tin
a 1 2 3

6 3 11 14
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Hinh 2.1 Pinh vi bang danh sach lién két

Moi khOi déu dugc cap phit, khong bi ling phi trong truOng hgp
phian manh va directory entry chi can ch(fa dia chi cUa kh6i dau tién.
Tuy nhién khoi d{ li€u bi thu hep 1ai va truy xudt ngdu nhién sé

cham.
Danh sach lién két st dung index :
Khal v4t 1§
0
1
2 10
3 11
4 7 ~—Tiptin A bat ddu & ddy
5
& 3 w— TaptinB bit ddu & ddy
7 2
2
9
10 12
11 14
12 0]
13
14 0
15 +—KhAl chit a7 dung

Hinh 2.2.Bang chi muc cUa danh sich lién két

Tuong tU nhu hai nhung thay vi dung con trd thi ding mOt bang index.
Khi d6 toan bd khoi chi chlta d{t liéu. Truy xuét ngdu nhién sé& dé dang hon.
Kich thudc tap tin dugc md rOng hon. Han ché€ 13 ban nay bi gidi han bdi
kich thudc bO nhé .

I-nodes :

MOt I-node bao gbm hai phan. Phan th(r nhat 13 thudc tinh cUa tap tin.
Phan nay luu tr(f cdc thong tin lién quan dén tap tin nhu ki€u, ngudi s& hliu,
kich thudc, v.v...Phan th( hai ch(ra dia chi cQa khoOi dit li€u. Phan nay chia
lam hai ph@n nhO. Phan nhd th( nhat bao gbm 10 phén t(, moi phan tU
chlra dia chi khoi d{t liéu cUa tap tin. Phan tl th(& 11 ch(a dia chi gidn ti€p
cap 1 (single indirect), ch(ra dia chi clla mOt khoi, trong khdi d6 ch(ra mot
bang c6 thé tir 2'° dén 2% phan t& ma moOi phan t& mbi cha dia chi cla
khGi dt li€u. Phan t( th( 12 chla dia chi gian ti€p cdp 2 (double indirect),
chlra dia chi cUa bang cédc khoi single indirect. Phan tU th(& 13 ch(a dia chi
gian ti€p cap 3 (double indirect), chlta dia chi cla bang cic khOi double
indirect.
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Cich t0 chlc nay tuong dOi linh dOng. Phuong phdp nay hiéu qua
trong truOng hgp st dung d€ qudn ly nhitng hé thOng tap tin 16n. Hé di€u
hanh sU dung phuong phép nay la Unix (Vi du : BSD Unix)

.,--""'-*
Thudc tinkh
- T a /"
> 4
=,
Bia chi ,
trén dia
‘< S Ta
-
/ -
, i .y
.o—'--'_'-'_'-'-' :
» ™

Hinh 2.3 Cau triic cla I-node
1.3.Tap tin chia sé

Khi c6 nhi€u ngudi st dung ciing lam vi€c trong mOt dé 4n, ho can
chia s@ cic tap tin. Cich chia s& thong thuOng 12 tap tin xudt hi€n trong cic
thu muc 12 nhU nhau nghia 12 mOt tap tin ¢ thé€ lién k&€t v&i nhi€u thu muc
khac nhau.

D& cai dat dugc, khoi dia khong dugc liét ké trong thu muc ma dugc
thay th€ bang mdt cdu tric dit liéu, thu muc sé trd téi cdu tric nay. MOt
cdch khac 12 hé thOng tao mOt tap tin mGi c6 ki€u LINK, tap tin mdi nay
chi chlra duOng dan cUa tap tin dugc lién két, khi can truy xudt s& dua trén
tap tin LINK d€ x4c dinh tdp tin can truy xudt, phudng phap nay goi la lién
két hinh thlc. MGi phuong phdp déu cé nhitng Uu va khuyét di€ém riéng.

O phuong phdp th( nhat hé thdng biét dudc c6 bao nhiéu thU muc

lien k€t v6i tAp tin nhd vao chi s6 lién két. O phuong phdp tht hai khi loai
b0 lién két hinh thlc, tap tin khong bi dnh huéng.
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Thit muc gfc

Thitmuc chia =2

Thit muec C Thrmuc B Thitmus O Thi'muc B

!

] NS N,

Crame = Crame r=C Crame =C
Count =1 Count =72 Count =1

O O O

Chia x2 théng qua chi =8 1ién k&t
Hinh 2.4: tap tin chia sé

1.4.Quan ly dia

Tap tin dugc luu trt trén dia, do d6 vi€c qudn tri dia 1a hét sUc quan
trong trong viéc cai dat hé thOng tap tin. C6 hai phuong phap luu tr(t : mot
12 ch(ra tudn tU trén n byte lién ti€p, hai 13 tap tin dugc chia 1Am thanh tUng
khOi. Céch th(t nhat khong hi€u qud khi truy xudt nhling tap tin c6 kich
thudc 18n, do d6 hau hét cdc hé thOng tap tin déu dung khdi c6 kich thude
cO dinh.
1.4.1. Kich thuéc khoi

MOt van dé dat ra 12 kich thuGc khoi phai bang bao nhiéu. Di€u nay
phu thuOc vao t& chlc cla dia nhu sO sector, sO track, sO cylinder. Néu
dung mOt cylinder cho mOt kh6i cho mOt tap tin thi theo tinh todn s& ldng
phi d€n 97% dung lugng dia. Nén théng thudng moi tép tin thubng dugc
1uu trén mOt sO khoi. Vi du mOt dia c6 32768 byte trén mOt track, thdi gian
quay 13 16.67 msec, thdi gian tim ki€m trung binh 13 30 msec thi thOi gian
tinh bang msec d€ doc mOt khdi kich thudc k byte 14 :

30 + 8.3 + (k/32768) x 16.67

TU d6 thOng ké dugc kich thudc khoi thich hop phdi < 2K .
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Thong thudng kich thuéc khoi 1a 512, 1K hay 2K.
1.4.2. Luu gitra cac khoi tréng

C6 hai phuong phdp. MOt 12 st dung danh séich lién két clia khOi dia.
MO0i kh6i chlta mot sO cdc dia chi cdc khoi trong. Vi du mOt kh6i c6 kich
thudc 1 K c6 thé 1uu trlr duge 511 dia chi 16 bit. MOt dia 20M can khodng
40 khoi. Hai 13, s& dung bitmap. M6t dia n khoi sé dugc 4nh xa thanh n bit
vGi gid tri 112 con trOng, gid tri 0 14 da luu d{ li€u. Nhu vay mOt dia 20M
can 20K bit d€ 1uu trlt nghia 1a chi c6 khodng 3 khGi. Phuong phap th(t hai
nay thuOng dugc sU dung hon.

42 1230 26 1001101101101100
136 162 234 0110110111110111
210 512 897 1010110110110110
97 342 422 0110110110111011
4] 214 140 1110111011101111
63 160 223 1101101010001111
21 HiH4 223 oo001110116810111
43 216 160 1011101101101111
262 320 126 1100100011101111
310 180 142 0111011101110111
516 432 141 1101111101110111
Dranh sdch lign kSt BEit map

Hinh 2.5: Hai phuong phap luu gilr khoi trong

1.5.P0 an toan cia hé théng tap tin

Mot hé thdng tap tin bi hdng con nguy hi€m hon may tinh bi hdng vi
nh{ig hu hong trén thi€t bi s€ it chi phi hon 1a hé thOng tap tin vi né dnh
huéng dén cic phan mém trén d6. Hon nlta hé thOng tap tin khong thé
chOng lai dugc nhu hu hong do phan clng gay ra, vi vay ching phdi cai
dat mot s6 chlc ning d€ bdo vé.
1.5.1 Quan Iy khdi bi héng

Pia thuOng c6 nhimg khOi bi hdng trong qua trinh sU dung ddc biét
d0i vGi dia cUng vi khé ki€m tra dugc hét tat ca.

C6 hai gidi phdp : phdn mé&m vi phan clng.

Phan clng 1a dung mOt sector trén dia d€ 1uu gilt danh sach cic khoi bi
hdng. Khi b0 ki€m sodt tuc hién 1&n dau tién, né doc nhimg khoi bi hdng



56

va ding mOt khOi thUra d€ 1uu gilt. TU d6 khong cho truy cdp nhimg khoi
hOng n(ra.

Phan mém 13 hé thOng tap tin xdy dung mOt tap tin chla cic khoi
hong. Ky thudt nay loai trl chiing ra khdi danh sich céc khOi tréng, do d6
n6 s€ khong dugc cap phat cho tap tin.
1.5.2.Backup

Mac du c6 cdc chi€n 1uoc quan 1y cdc khOi hdng, nhung mot cong
viéc hét sUc quan trong 14 phdi backup tap tin thuOng xuyén.

Tap tin trén dia mém dugc backup bang cich chép 1ai toan bO qua mot
dia khdc. Dt li€u trén dia cUng nhO thi dugc backup trén cic bing tU.

DP06i vGi cdc dia clng 16n, viéc backup thudng dugc ti€n hanh ngay
trén né. MOt chién luge d€ cai dat nhung lang phi mOt nira dia 1a chia dia
cUng lam hai phan m6t phan d liéu va mOt phan 12 backup. Mo t6i, dit
liéu tUr phan dit liéu s& dugc chép sang phan backup.

Backup ciia Backup cija
di ligu 1 di ligu O
Drisk Chske 1
L ligu O D' ligu 1
P

Hinh 2.6: Backup
1.5.3.Tinh khéng dGi cla hé thOng tap tin
MOt van dé nira vé d6 an toan 1a tinh khong doi. Khi truy xudt mot
tap tin, trong qua trinh thuc hi€n, n€u c6 xdy ra nhiing su c6 1am hé thOng
nglng hoat dOng dOt ngdt, lic d6 hang loat thong tin chura dugc cap nhat
1én dia. Vi vay mOi 1an khéi dOng ,hé thOng s€ thuc hién viéc ki€m tra trén
hai phan khGi va tap tin. Viéc ki€m tra thuc hién , khi phat hién ra 10i sé&
ti€n hanh stta ch{fa cho cic truOng hgp cu thé:
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01 2 3 4 5 6 7 & 9 1011 12 13 14 15
[t]1fofifJofa]aJafafJofofa]1]1]o]o]|xnsdssdng

S8
kh#i

[oJoJ1]JoJ1JoJoJofJafiJafofo]al1]1 |xods oo

Trang thdi bimh thurdng

012 3 45 6 7 & 91011 12 13 14/15
[t]1fofifJofafaJafa]Jofofa]1]1]o]o0]|xnsdssdng

[ofol1]o]2]o]o]ofafifrfaofo]ol1l]] |Khd e

W4t khal

17 2/3/4/5/67/8/9/10[11/12/13/14/15
[1]Jr]aJrfJaJiJiJiJrfofofa]1]1[o]o]xndsdsstdne

[o]ofofJofifo]lofola]ifr]alolo]1]1 |®hsome

Chdng kbl todng

1/ 2/3/4/5[67/8[9/10/11/12/13[14/15
[1frfafr]afi]i]ifr]ofof1i]1]1]|o]0]|®Kndsdsstdng

[o]of1]Jafifoe]ofolalif1]afolo1]1 |~bfome

Chéng khdi diF ligy )
Hinh 2.7 Trang thii clia hé thong tap tin
2.Ban ghi va khoi
Muc tiéu:
- phén biét dugc ban ghi va khGi
2.1.Ban ghi loogic va ban ghi vat 1y
2.1.1.Ban ghi loogic va ban ghi vat Iy

MOt mat, File dugc t6 chlc thanh cdc don vi d{ liéu d€ chuong trinh
Ung dung xU ly: d6 1a c4c ban ghi loogc(thuOng goi tat 1a ban ghi). Quy
cach va nOi dung cUa ban ghi 16gic dugc xdc dinh theo chuOng trinh Ung
dung.

Mat khéc, vi€c 1uu tr(f File trén vat dan ngoai tuin theo cdc quy tac
1am viéc cUa Hé di€u hanh d6i v6i vat dan ngoai dé: File dugdc x€p trén bd
nh$ ngoai thanh cdc ban ghi vat 1y (phd bi€n hon goi 1a khdi). Thong
thuOng, khoi 13 don vi b0 nhé ngoai ma hé di€u hanh thuc hién viéc doc/
ghi d6i vdi File. Chang han trong MS-DOS, mdt cluste chinh 13 mOt khoi
trén dia tU va File dugc 1uu tr(t trén mOt tap hop cdc cluste cla dia tU.

MOt bai todn di€n hinh lién quan dén céc khoi trén dia tU 12 bai todn
quan ly khéng gian dia d€ 1dm bat dugc trang thai rbi/ban cla cic khobi
trén dia d€ biét dugc khoi nao rbi (d€ phan phdi cho nhu cau mdi), khbi
ndo ban 12 khoi da ch(ra n0i dung clUa moOt File ( d€ tranh ghi d& 1én no).
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Viéc doc/ ghi dOi vdi mot File cling can c6 dugc cic thong tin trang thdi
nhu vay. TOn tai mOt phuong phdp gidi quyét bai todn d6. MOt phuong
phép don gidn 12 st dung bang dinh vi File (File Allocation Table: FAT) ma
MS-DOS st dung. Phuong phdp phé dung hon 1a phuong phép Bit map,
trong d6 ngUdi ta ding mOt viing, dugc goi 12 Bit map, d€ trinh bay tinh
trang r0i/ban cla tat cic cdc khOi trén dia. Theo phudng phdp niy, mOi
khOi trén dia dugc tuong Ung vGi mOt bit trong viing bit map va tinh trang
rOi/ban cla khoi d6 dugc xdc dinh bang gi4 tri 0/1 cla bit tuGmg Ung.
2.1.2.Ban ghi theo t& chttc cUa File: C6 ba dang t6é chiic ban ghi logic

Thoéng thudng, c6 ba dang ban phs bi€n 1a dang cO dinh, dang dOng
va dang khong x4c dinh. Dang cla ban ghi cUa File dr liéu s€ quy dinh t&i
cach thUc x(r 1y cUa hé di€u hanh ddi v4i File.

Dang cO dinh (F): M0i ban ghi trong File c6 d6 dai cO dinh va nhu
nhau (mOi ban ghi c6 th€ ¢ dau hiéu di€u khi€n). Lam viéc v4i céc File
gbm c4c ban ghi dang F rat tién 104, tU vi tri cUa ban ghi dau tién va s th(
tu cla mOt ban ghi c¢6 th€ nhan dugc vi trf cla ban ghi dé. Viéc dinh vi
bdn ghi theo s6 hi€u la hoan toan xdc dinh. Mat khic, cic cong viéc chudn
bi @€ x(r 1y c4c ban ghi dang F 1a don gidn.

Vi du: - C4c ban gh trong mOt File c6 ki€u trong ngdn ng(r 1ap trinh
PASCAL thubc dang F.

Né€u bo phan cdu triic, cdc ban ghi File DBF cla FOXPRO c6 th€ coi
c6 d0 dai cO dinh va la dang F.

Dang dOng (V): d0 dai cUa ban ghi thay dGi tU ban ghi nay cho t&i
bdn ghi khic, song ngay khi x( Iy bdn ghi thi hé di€u hanh da bi€t d0 dai
cUa ban ghi d6: Trong mOt phan ndi dung clia bdn ghi da ghi nhan dd dai
cUa ban ghi. Tuy thudc vao dd dai mbi ban ghi c6 thé chudn bi cic cong
viéc lién quan d€ x{ 1y chiing, chang han viéc tich cic ban ghi tir mot khoi
sau khi doc tUr vt dan ngoai vao b0 nhd trong.

Vi du: - File chuong trinh BASIC c6 th€ coi thuOc loai nay: mOi ciu
1énh gbm c6 sO 1iéu 1€énh, dinh vi cau 1€nh ngay ti€p theo va nOi dung dong
1€nh, tU dinh vi cau 1énh ngay ti€p theo c6 ngay d0 dai dong 1énh BASIC.

Dang khong xéc dinh (U): DO dai ban ghi khong thé xic dinh, cubi
mOi ban ghi mdi c6 dau hiéu két thiic ban ghi. Viéc x( 1y cdc File ma ban
ghi thuOc dang U néi chung c6 tinh tU dOng héa thap hon so vdi File gdm
céc ban ghi dang F hay V.

Vi du: - File FPT trong FOXPRO ch(a n6i dung céc truOng Memory
clia mOt tép DBF. PO dai ban ghi khong duoc bi€t: NOi dung cUa truOng
Memory duQc két thic b3i ddu hiéu két thuc File (*Z).
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2.2.Két khoi va tiach khoi

MOt khoi c6 th€ chlta mOt hodc mOt vai ban ghi va ngudc 1ai, mOt
ban ghi c6 thé dugc x€p trén mOt hodc mOt s6 khGi. Nhu vay tOn tai moi
quan hé gilta kh6i v&i bdn ghi va di€u d6 lién quan dén van dé xic dinh
bdn ghi theo khOi.

Viéc t0 chlrc File trén vat dan ngoai theo cdc khoi 1a cong viéc cla
Hé di€u hanh (do c4c chuong trinh cla phuong phdp truy nhdp ddm nhdn)
va nhU di néi 12 can ddm bdo tinh ddc 1ap v6i chuong trinh ngudi ding
cho nén vi€éc dua mOt khGi vao bd nhé trong hodc dua dir li€u 1én mOt khdi
12 do hé di€u hanh ddm nhan.Ta c6 th€ goi qu4 trinh dé 1a qua trinh vao-ra
vatly.

Sau khi hé diéu hanh d3 dua mOt khoi vio bd nhd trong, can phai x4
dinh bdn ghi hién thGi d€ chuong trinh ngudi dung xU ly. P6 13 qu4 trinh
tach khoi.

T4ch khoi 13 qué trinh tU cdc khOi dua ra dugc cdc ban ghi can tim c6
lién quan dén khOi d6. Qud trinh nay di€n ra ngay sau khi hé di€éu hanh da
doc mo6t khdi vao bd nhd trong va trudc khi chuong trinh ngudi diing xU 1y
ban ghi.

Tuy thuOc vio phuong phdp truy nhap d{ liéu ma tach khdi hodc do
hé di€u hanh hodc do chinh chuong trinh nguGi diing ddm nhan.

Sau khi chuong trinh ngu0i ding chudn bi xong ndi dung ban ghi,
thong tin trén ban ghi d6 di ding nhu yéu cdu clla ngudi dung, can dua nd
lén vat dan ngoai d€ luu trlf nau dai. Nhu di biét, hé di€u hanh ghi thong
tin 1én vat dan ngoai theo don vi 12 khoi, vi vy ban ghi ndi trén phadi dugc
x€p vao mOt khoi tuong Ung (qud trinh d6 goi 1a k€t khoi). Khi khoi da day
du thong tin dugc xU 1y thi hé di€u hanh can dat ding khoi da c6 vao vi tri
da danh cho né trén vat dan ngoai.

V€ hinh thic, két khdi 12 qua trinh ngudc 1ai vGi qué trinh tich khoi.
K&t khOi dién ra sau khi chuong trinh ngudi ding chudn bi xong ndi dung
ban ghi va dua ban ghi d6 vao khoi d€ dua ra vat dan ngoai.

Chuong trinh ngu0i diing x( 1y d{r liéu nhiing ving bd nhd theo quy
dinh clQa chuong trinh, dugc goi 1a viing 1am viéc. Hé di€u hanh doc khoi
vao cdc ving nhd trung giang dugc goi 1a ving dém vao (buffer vao) trudc
khi d{t li€u dugc chuong trinh x( Iy. Sau khi chuong trinh xU 1y d{r liéu
xong, bdn ghi di hoan thién dugc két khbi vao cic viing nh& dém ra (buffer
ra) tru6c khi dugc hé diéu hanh dua ra vat dan ngoai.

Kh@i ngoai Kh®i ngoai
X A A - R
Do hé | di€u hanh do hé diéu hanh
Buffer ngoai > Vung lam >  Bufferra

viéc
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B0 nhd trong
Hinh 2.8.S0 do tach khoi/két khoi

SO d0 trong hinh 2.8 di€n ta sO 1UQc v€ hai qua trinh trén. Trong sO d0
nay, giai doan doc vat ly (khi vao) va ghi vat 1y (khi ra) do chuOng trinh cUa
phuong phdp truy nhap phdi ddm nhan. Giai doan tich khOi va k&t khoOi
hodc do hé di€éu hanh ddm nhdn hodc do chuong trinh ngudi ding ddm
nhan thy thuQc vao File df liéu néi trén dugc m& lam viéc theo phuong
phap truy nhap vao. Tuy thudc vao phuong phdp truy nhap ma céc qud trinh
néi trén dugc thuc hién theo céc céch thUc khac nhau nhU trinh bay & céc
muc sau.

Theo sO d0 trén day, ta c6 th€ nhan thdy rang mobi phuong phép tG
chlc va truy nhap d{t li€u bao gdm mot sO thanh phan cd ban nhu sau (md
dun chuong trinh c6 th€ dugc phat tri€n thanh nhém mo6 dun chuong trinh):

- M6 dun chuong trinh ddm bdo chlc ning td chlic Iuu trlt va dinh vi
trén vat dan ngoai;

- Mb dun chuong trinh d@m bdo vao/ra mOi khdi (ban ghi vvatj ly) dbi
vGi mOi khoi xé4c dinh;

- M6 dun chuong trinh ddm bdo tich/két khOi theo ban ghi d6i v&i
File x4c dinh.

3. Pi€u khi€n buffer(diéu khi€n phong dém)

Muc tiéu:

- Nam dugc cdc giai doan HPH thuc hién diu khién dit liéu va sU phan
cong cong viéc gilta chuong trinh hé théng (thubc HPH) .

DPac trung co ban cla thi€t bi ngoai vi 14 tOc d0 hoat ddng nhd hon
nhi€u 1an so v&i tOc d0 hoat dOng cla processor. D€ thuc hién mot phép
vao ra hé thOng phai kich hoat thi€t bi, chG dgi thi€t bi dat trang thai thich
hOp (Vi du nhu may in phdi chO néng ) va sau d6 ch0 doi cong viéc dugc
thuc hién. Chinh vi vay phan 16n cdc thi€t bi vao ra 1am viéc v&i tUng khoi
d{r liéu ch( khong phdi tUng byte rieng 1&. PE ddm bdo ning sudt, hé
thOng can phai

+ CO gang thuc hién song song cong viéc vao ra vGi cic phép xU Iy
thong tin khéac

+ Gidm s0 lugng cic phép trao dGi vao ra vat 1y

+ Thutc hién trudc céc phép nhap dir liéu

- Nhu vay ngu0i ta phai st dung phong dém d€ nang cao ning sudt

+ Phong dém cUa hé di€éu hanh 12 mOt ving nhG ding d€ luu tr(f tam
thoi

céac thong tin phuc cho cic phép vao ra.
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+ Ngoai ra con c6 phong dém cUa thié€t bj khong phu thuOc vao hé

-

dieu
hanh goi 1a phong dém kY thuat. Vi du phong dém cla mdy in.
- Vidu
Assign(f, f1.txt’);
Reset(f);
Read(f,a);
ﬂ/—\/ \\
//p?;f/ Reset(f) £—1
£ of Buffer
//:j//(n—\\\\

i \

( ( 0 ]\| Read(f,a)

\\i\ ) /i// :

\J

Hinh 2.9.Phong dép cla may in
Khi thuc hi€n Reset(f) thi hé thOng da dua d{ li€u tir dia 1én ving dém.
Khi chuong trinh mudn doc d{t liéu tU t€p vio bi€n a thi hé thOng chi
can 1ay dir liéu tU viing dém thay cho viéc doc tép.
Gid thi€t mOi 1an truy nhdp dia mat 0,01 gidy, kich thudc ving dém 12
512 bytes va thGi gian truy nhap vao bd nhd 1a rat nhd (so vGi 0,01)

SO byte can doc

Khong c6 ving dém

C6 viung dém

1B 0,01’ 0,01
512B 57 =512x0.01 0,01

5KB 50 =10x5 0.1”” = 10x0.01
50KB 8 =10x50 1 =10x01

- Phan loai phong dém

3.1.Phong dém trung chuyén
- La phong dém thuan tuy luu trlt tam thOi cdc phép phuc vU vio ra.
- Phong dém nay c6 hai loai
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+ Phong dém vao 1 phong dém chi ding d€ nhap thong tin. Trong hé
thOng s€ c6 1€nh d€ d-a thong tin vao phong dém (doc vat 1y).

Khi gdp chi thi doc (READ), thong tin s€ dugc tach va chuyé&n tUr phong
dém vao céc dia chi tuong Ung trong chuong trinh Ung dung. Nhu vy, moi
gid tri dugc luu tr(r & hai noi trong b0 nhé (mdt & phong dém va mot &
viing b0 nhd trong chuong trinh Ung dung). Khi gid tri cudi cling cla phong
dém vao dugc 13y ra thi phong dém dugc gidi phéng (rbng) va hé thOng
dua thong tin m&i vao phong dém trong thdi gian ngdn nhat c6 thé.

DE€ gidm thdi gian chd dgi, hé thdng c6 thé t6 chlic nhi€u phong dém
vao, khi hét thong tin & mOt phong dém, hé thOng s€ chuyén sang phong
dém khic.

+ Phong dém ra 12 phong dém d€ ghi thong tin. Trong hé thOng cé
1énh d€ gidi phéng phong dém (ghi vat 1y). Khi c6 chi thi ghi (WRITE),
thong tin
dugc dua vao phong dém. Khi phong dém ra day, hé thOng sé dua thong
tin ra thi€t bi ngoai vi. Hé thOng ciing c6 thé t0 chlc nhi€u phong dém ra.

4\ Buffer
System

Buffer

Read(f.,a) ‘ System
Write(f,a) L

a [ siannn

Hinh 2.10.Phong dép trung chuyén

- Uu di€ém:

+ Pon gidn

+ C6 hé s06 song song cao vi tOc dO gidi phéng viing dém 16n

+ C6 tinh chat van ning, thich Ung v4i moi phuong phdp truy nhap
- Nhuoc diém:

+ TOn b0 nhd

+ TOn th0i gian d€ trao ddi thong tin trong bO nhG
3.2.Phong dém xur ly

Thong tin dugc xU 1y ngay trong phong dém khong ghi 1ai vao n0oi
khéc
trong bd nh@. Chi thi doc xdc dinh dia chi thong tin ch( khéng cung cap
thong
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tin ch(r khong cung cap gia tri.

Buffer
System §
T
dia chi a
Hinh 2.11.Phong dép xu ly
- Uu diém:

+ Tiét kiém b0 nhG
+ Khong mat thdi gian chuyén thong tin & b0 nhé trong, thich hgp khi
can kich thudc ban ghi d{F li€u 16n.
- Nhugc diém:
+ Tinh van ning khong cao
+ Hé s0 song song thap
3.3.Phong dém vong tron
Phong dém vong tron thuOng c¢6 ba phong dém
\.

e o o PO P K 6 6 D,
B e A !

Hinh 2.12.Phong dép vong tron
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- Sau mOt khodng thOi gian vai tro cUa ba phong dém dugc thay ddi cho
nhau.
- v&i uu di€ém:

+ C6 su dong bd gilta doc, ghi va x(r 1y (ba qud trinh dugc thuc hién
song song).

+ ThuOng 4p dung cho hé co s& d{r 1liéu va hltu dung nhat khi lugng
thong tin vao bang 1UQng thong tin ra.
4. Quy trinh chung di€u khién nhap-xuat
Muc Tiéu:
- Nam duoc su phan cong cong viée gilta chuong trinh hé théng (thubc
HDPH) va chuong trinh ngU0i dimg trong qud trinh nhép-xudt dir liéu.

La cap thap nhat ch(a cic trinh di€u khi€n thi€t bj va cic bO quan
1y ngat d€ chuyén thong tin gilta b0 nhd chinh va hé thOng dia. Trinh di€u
khi€n thié€t bi thudng vi€t cic mau bit xdc dinh t&i cdc vi trf trong bd nhG
cUa b0 di€u khi€n nhdp/xudt d€ bio vdi bd di€u khién vi trf trén thi€t bj
nao va hoat dOng gi xay ra.

Hé th6ng quadn Iy nhép/xudt dudc td chic theo ting 18p, mbi 16p c6
mOt chUc ning nhat dinh va cdc 16p c6 giao ti€p vGi nhau nhu so d6 sau :

CAC LOP CHUC NANG NHAP/XUAT
Xt ly cOa| Tao 10i goi nhap/xudt, dinh dang
ngU0i ding nhap/xuat

Phan mém dOc Dat tén, bdo vé, t6 chic khoi, bd
1ap thiét bj dém, dinh vi

Diéu khi€n | Thi€t 1ap thanh ghi thiét bi, ki€m
thiét bi tra trang thai

Ki€m sodt ngat | Bdo cho driver khi nhap/xudt hoan
tat

Phan clng Thuc hi€n thao tidc nhap/xudt

Vi du: Trong mOt chuong trinh Ung dung, ngudi ding mudn doc mot
khOi tU mOt tap tin, hé di€u hanh dugc kich hoat d€ thuc hién yéu cau
ndy. Phan mém dOc 1ap thi€t bi tim ki€m trong cache, n€u khdi can doc
khong c6 san, né s& goi chuong trinh di€u khién thiét bi gli yéu cdu dén
phan cUng. Tién trinh bi ngung 1ai cho d€n khi thao tdc dia hoan tat. Khi
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thao tdc niy hoan tat, phan clng phat sinh mOt ngat. BO phan kiém soét
ngat ki€m tra bi€n cO nay, ghi nhan trang thai cUa thi€t bi va danh thlc
ti€n trinh bi ngung d€ cham dUt yéu cau I/O va cho ti€n trinh cla nguoi s
dung ti€p tuc thuc hién.[TAN]
4.1.Phan ctng nhap/xuat

C6 nhi€u c4ch nhin khic nhau v€ phan cUng nhap/xuat. Cic kY su di€n
t(r thi nhin dudi géc db 1a cdc thi€t bi nhu IC, ddy dan, b0 ngudn, motor
v.v....Cé4c 1ap trinh vién thi nhin ching dudi géc d0 phdn mém - nhiing
1€nh nio thi€t bi chap nhan, chiing sé& thuc hién nhig chlc ning nao, va
thong bdo 10i cla chiing bao gdm nhiing gi, nghia 1a ching ta quan tim dén
1ap trinh thi€t bi ch(f khong phdi cic thi€t bi nay hoat dOng nhu thé nao
madc du khia canh nay c6 lién quan mat thi€t vdi céc thao tic bén trong cla
chiing. Phan nay chiing ta dé cap dén mOt sO khai ni€ém vé phan clng 1/0
lién quan d€n khia canh 1ap trinh.
4.1.1.Thiét bi I/O

Céc thi€t bi nhdp xuat c6 th€ chia tuong d6i thanh hai loai 14 thi€t b

khOi va thi€t bi tuan tu.
Thiét bi khoOi 1a thi€t bi ma thong tin dugc 1uu tr(t trong nhilg khoi c6 kich
thudc c6 dinh va dugc dinh vi béi dia chi. Kich thudc thong thuOng cla
mOt khOi 13 khodng tUr 128 bytes dé€n 1024 bytes. Pdc di€m cUa thiét bj
khoi 1a ching c6 thé dugc truy xudt (d0oc hodc ghi) tlng khoi riéng biét, va
chuong trinh c6 th€ truy xudt mOt khOi bat ky nio dé. Pia 1a mOt vi du cho
loai thiét bj kh6i. ,

MOt dang thi€t bi th(r hai 13 thi€t bi tuan ty. O dang thiét bi nay,
viéc gli va nhan thong tin dua trén 13 chudi céc bits, khdng cé xdc dinh dia
chi va khong th€ thuc hién thao tdc seek dugc. Man hinh, ban phim, mdy in,
card mang, chult, va cic loai thi€t bi khic khong phdi dang dia 1a thiét bj
tuan tu.

Vié€c phan chia cdc 18p nhu trén khong hoan toan tdi Uu, moOt sO cdc thiét bi
khong phit hgp v&i hai 16p trén, vi du : dong hO, b0 nhd man hinh
v.v..khong thuc hi€n theo cO ché tuan tu cic bits. Ngoai ra, ngUdi ta con
phan loai cdc thiét b /O dudi mot tiéu chudn khéc -

Thiét bi tuong tic dudc vGi con ngudi : dung d€ giao ti€p gilta ngudi va
mdy. Vi dU : man hinh, ban phim, chu0t, mdy in ...

Thié€t bi tuong tic trong hé thOng mdy tinh 1a cic thi€t bj giao ti€p vdi
nhau. Vi du : dia, bing tU, card giao ti€p...

Thiét bi truy€n thOng : nhu’ modem...

Nhitng di€m khac nhau gi(ra c4c thi€t bi I/O gbm :

TOc do truyén dit li€u , vi du ban phim : 0.01 KB/s, chu0t 0.02 KB/s ...
Cong dung.
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Pon vi truyén d{t li€u (kh6i hodc ky tu).
Bi€u dién d{r liéu, di€u nay tuy thudc vio tUng thi€t bi cu thé.
Tinh trang 10i : nguyén nhan giy ra 10i, cdch ma ching bdo vé...
4.1.2.T68 chitc cQia chulic ning I/0

C6 ba cdch dé€ thuc hién /O :

MOt 13, b0 xU 1y phét sinh mOt 1énh 1/0 dén cdc don vi 1/0, sau d6, n6
chO trong trang thdi "busy" cho dén khi thao tic nay hoan tat trudc khi ti€p
tuc xUly.

Hai 13, b0 xUr 1y phat sinh mOt 1€nh I/0 dén cic don vi 1/0, sau d6, né
ti€p tuc viéc xU 1y cho t&i khi nhan dugc mot ngat tU don vi I/O béo 1a da
hoan tat, né tam ngUng vi€c x(r 1y hién tai d€ chuyén qua xU 1y ngat.

Ba I3, st dung c0 ché DMA (nhu dugc dé cap 4 sau)

Céc budc ti€n héa cla chlc ning 1/0 :

B0 xU 1y ki€m sodt truc ti€p cac thi€t bi ngoai vi.

Hé thOng c6 thém bd di€u khi€n thi€t bi. BO x( 1y st dung céch thuc
hién nhap xudt th’ nhat. Theo cich nay bd xU 1y dudc tich r0i khoi céc
mo ta chi ti€t cUa céc thi€t bi ngoai vi.

B6 x(r 1y st dung thém cd ché ngat.
SU dung co ch& DMA, b0 xU 1y truy xudt nhig dit liéu 1/O truc ti€p trong
b0 nh& chinh.
4.1.3.BO di€u khi€n thiét bi

MOt don vi bi nhap xudt thudng dugc chia Iam hai thanh phan chinh
12 thanh phan cO va thanh phan dién t(. Thanh phan dién t& dugc g0i 1a b0
phan di€u khi€n thié€t bi hay b0 tuong thich, trong cidc mdy vi tinh thuOng
duogc goi 1a card giao ti€p. Thanh phan co chinh 12 ban than thiét bi.
MOt bO phan di€u khién thuGng c6 bd phan két ndi trén ching d€ c6 thé
gan thi€t bi 1én d6. MOt b phan di€u khién c6 thé quan 1y dugc hai, bOn
hay tham chi tdm thi€t bi khic nhau. N&u giao ti€p gilta thi€t bi va bd phan
di€u khién 12 cdc chudn nhu ANSI, IEEE hay ISO thi nha sdn xudt thiét bi
va b0 di€u khién phai tuan theo chudn dé, vi du : b0 di€u khién dia duoc
theo chudn giao ti€p cla IBM.
Giao ti€p gilra b0 di€u khi€n va thi€t bj 12 giao ti€p & mUc thap.

& dia May in
Giao tifp thift bi
"'\-\.._\_\_‘
Tilernn Ed duklusn Ed d1gu kluén B ﬁ.i:;éukhi&u:é-:
CrU v fia protder thadt b khac

Eus he théng
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Hinh 2.13:Su két noi gitta CPU, bd nh&, bd di€u khi€n va cic thi€t bi
nhap xuat

ChUc niing cla b0 di€u khién 1a giao ti€p v&i hé di€u hanh vi hé diéu
hanh khong th€ truy xudt truc ti€p v4i thiét bi. Viéc thong tin thong qua hé
thOng duOng truyén goi 1a bus.

Cong viéc cla b0 di€u khién 1a chuyén dGi diy céic bit tudn tU trong
mOt khOi cédc byte va thuc hi€n stta ch(ra n€u can thiét. Thong thuOng khoi
cic byte dugc t6 chlc thanh tUng bit va dat trong buffer cla b0 di€u khién.
Sau khi thuc hién checksum ndi dung cUa buffer s& dugc chuy€n vio bd
nhG chinh. Vi du : bd di€u khi€n cho man hinh doc cic byte cUa ky tu d€
hié€n thj trong b6 nh& va td chlc céac tin hi€u d€ di€u khién cic tia clla CRT
d€ xudt trén man anh bang cich quét c4c tia doc va ngang. Néu khong c6
b0 di€u khién, 1ap trinh vién hé di€u hanh phai tao thém chuong trinh diéu
khié€n tin hi€u analog cho dén hinh. V&i b0 di€u khi€n , hé di€u hanh chi
can khdi dOng ching v&i mOt s6 tham sO nhu sO ky tu trén mOt dong, sO
dong trén man hinh va b0 di€u khién sé thuc hién di€u khié€n cic tia.

MO6i b0 di€u khi€n c6 mot s6 thanh ghi d€ lién lac v4i CPU. Trén mOt
sO mdy tinh, cic thanh ghi nay 1a mOt phdn cla b0 nh& chinh tai mOt dia chi
x4c dinh goi 12 4nh xa b0 nhG nhap xuadt. H&é may PC danh ra mOt viing dia
chi ddc biét goi 1a dia chi nhap xudt va trong d6 dugc chia 1am nhi€u doan,
mOi doan cho mdt loai thi€t bi nhu sau :

BO diéu khién | bia chi nhdp/xudt | Vecto ngat

nhap/xuat

Poéng ho 040 - 043 8
Ban phim 060 - 063 9
RS232 phu 2F8 - 2FF 11
Dia cUng 320 - 32F 13
Midy in 378 - 37F 15

Man hinh mono 380 - 3BF -

Man hinh mau 3DO0 - 3DF -

Pia mém 3F0 - 3F7 14
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RS232 chinh 3F8 - 3FF 12

Hé di€u hanh thuc hién nhdp xudt bang cich ghi 1€nh 1én c4c thanh
ghi cUa b0 di€u khi€n. Vi du : b0 di€u khi€n dia mém cla IBMPC chap
nhan 15 1énh khic nhau nhu : READ, WRITE, SEEK, FORMAT,
RECALIBRATE, mOt sO 1énh c6 tham sO va cdc tham sO ciing dUQc nap
vao thanh ghi. Khi mOt 1énh da dugc chap nhén, CPU sé r0i bd di€u khién
d€ thuc hién codng vi€c khac. Sau khi thuc hién xong, b0 di€u khi€n phat
sinh mOt ngat d€ bdo hi€u cho CPU biét va dén 18y két qud dugc luu gilr
trong céac thanh ghi.
4.1.4.DMA (Direct Memory Access)

Pa s0 cdc loai thi€t bi, dac biét 1a cic thi€t bi dang khoi, hd trg co
ché DMA (direct memory access). D€ hi€u v€ cO ché nay, trudc hét phai
xem xét qud trinh doc dia ma khong c6 DMA. Trudc tién, bd di€u khién
doc tudn tU cédc khOi trén dia, tUng bit tUng bit cho t&i khi toan bd khoi
dugc dua vao buffer cla b0 di€u khi€én. Sau d6 mdy tinh thuc hién
checksum d€ dam bdo khong c6 10i xdy ra. Ti€p theo bO di€u khién tao ra
mOt ngat d€ bdo cho CPU biét. CPU dén 18y dir liéu trong buffer chuyén
v€ bd nhG chinh bang cich tao mdt vong 18p doc 1an 1ugt tlng byte. Thao
tac nay lam lang phi thOi gian cla CPU. Do d6 d€ t0i Uu, ngUdi ta dUa ra cO
ché DMA.

CO ché DMA gitip cho CPU khong bi lang phi thi gian. Khi s dung,
CPU gUi cho b6 di€u khi€n mOt sO cic thong sO nhu dia chi trén dia cla
khOi, dia chi trong b0 nhG noi dinh vi khoéi, sO lugng byte d{F liéu dé
chuyén.

Sau khi bO diéu khién da doc toan bd dit liéu tir thiét bj vao buffer
cUa né va ki€m tra checksum. BO di€u khi€n chuyén byte dau tién vao b0
nh& chinh tai dia chi dugc mo td bdi dia chi b0 nhéd DMA. Sau dé né ting
dia chi DMA va gidm sO bytes phdi chuy€n. Qua trinh nay 1ap cho t&i khi
sO bytes phdi chuyén bang 0, va b0 di€u khi€n tao mOt ngdt. Nhu vay
khong can phdi copy khGi vao trong bd nhd, né da hién h{tu trong b0 nhé.

O di
[al=8| Wemory BS didu| khién di
+— Buffer
D Thanh ghi DiVIA
Bd |:|‘ [+ FEia chi b& nhad

dém 14— B&dém

Bus b théng
Hinh 11.2 Vin chuyén DA dwec thuc hign béi bS digu khién
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Hinh 2.14: V&n chuy€n DMA duoc thuc hién bdi bd di€u khién

4.2.Phan mé&m nhap/xuat

Muc tiéu chung cUa thi€t bj logic 12 d€ bi€u dién. Thi€t bj logic
dudgc t6 chlic thanh nhi€u 18p. LOp dudi ciing giao ti€p v&i phan cling, 18p
trén cling giao ti€p tOt, than thién v&i ngudi s dung. Khai ni€ém then chOt
cUa thi€t bj logic 13 d0c 1ap thié€t bi, vi du : c6 th€ vi€t chuong trinh truy
xuat file trén dia mé&m hay dia cUing ma khong can phdi md ta 1ai chuong
trinh cho tUng loai thi€t bi. Ngoai ra, thi€t bi logic phdi c6 kha ning ki€m
sodt 10i. Thi€t bi logic dugc tG chlc thanh bdn 18p : Ki€ém sodt 10i, di€u
khié€n thi€t bi, phan mém hé di€u hanh ddc 1ap thié€t bi, phan mém mUc
ngU0i st dung.
4.2.1 Ki€m soat ngat

Ngat 1a mOt hién tuong phlc tap. N6 phdi can dugc che dau siu
trong hé di€u hanh, va mOt phan it cla hé thOng biét vé chiing. Céch tOt
nhat d€ che dau ching 12 hé diéu hanh c¢6 moi ti€n trinh thuc hién thao tic
nhdp xudt cho t&i khi hoan tdt mdi tao ra mOt ngat. Ti€n trinh c6 thé tu
khéa 1ai bang cich thuc hién 1énh WAIT theo m6t bién di€u kién hodc
RECEIVE theo m0t thong diép.

Khi m6t ngat xdy ra, ham xU 1y ngat khdi tao mot ti€n trinh mGi dé€
xUr 1y ngat. N6 sé& thuc hién moOt tin hiéu trén bi€n di€u kién va gli nhimng
thong diép d€n cho céc ti€n trinh bj khéa. TOng quét, chlic ning cla ngat 1a
lam cho mOt ti€n trinh dang bi khéa dugc thi hanh trd 1ai.

4.2.2 Di€u khi€n thié€t bi (device drivers)

Tat cd cic doan ma dOc 1ap thi€t bi déu dudc chuyén dén device
drivers. MOi device drivers ki€m so4t mOi loai thiét bi, nhung ciing c6 khi 12
mOt tap hop céc thié€t bi lién quan mat thi€t vGi nhau.

Device drivers phat ra cac chi thi va ki€m tra xem chi thi d6 c6 dugc
thuc hién chinh xdc khong. Vi du, driver cUa dia 12 phan duy nhat cla hé
diéu hanh ki€m sodt b0 di€éu khi€n dia. N6 qudn ly sectors, tracks,
cylinders, head, chuy€n d0ng, interleave, va cdc thanh phan khac gitip cho
céc thao tdc dia dugc thuc hién tot.

ChUc ning cUa device drivers 12 nhan nhling yéu cau trUu tugng tur
phan mé&m nhap/xudt dbc 1ap thi€t bi G 16p trén, va gidm sat yéu cau nay
thuc hién. N€u driver dang rdnh, né sé thuc hién ngay yéu cau, ngudc 1ai,
yéu cau dé s& dugc dua vao hang doi.

Vi du, budc dau tién cla yéu cau nhdp/xudt dia 1a chuyén tU trlu
tugng thanh cu thé. Driver cUa dia phdi biét khOi nio can doc, ki€m tra su
hoat dOng clia motor dia, xdc dinh vi trf cUa dau doc di ding chua v.v...

Nghia 1a device drivers phdi xdc dinh dugc nhing thao tic nao cUa b0
diéu khién phai thi hanh va theo trinh tU nao. MOt khi da xac dinh dugc chi
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thi cho b0 di€u khi€n, né bat dau thuc hién bang cich chuyén 1énh vao
thanh ghi cUa b0 di€u khié€n thi€t bi. BO di€u khi€n c6 th€ nhan mdt hay
nhi€u chi thi lién ti€p va sau d6 tu' né thuc hi€n khong can su trg gitp cla
hé diéu hanh. Trong khi 1énh thuc hién. C6 hai truOng hgp xay ra : MOt 1a
device drivers phai chd cho tGi khi bd di€u khién thuc hién xong bang cich
tu khéa 1ai cho téi khi mOt ngdt phat sinh md khéa cho né. Hai 13, hé di€u
hanh chdm dUt ma khong ch0, vi vay driver khong can thiét phai khoa.

Sau khi hé diéu hanh hoan tat viéc ki€m tra 10i va néu moi th(r déu
On driver s& chuyén d{t li€u cho phan mém d0c 1ap thi€t bi. Culi cling n6
s€ trd vé thong tin vé€ trang théi hay 10i cho noi goi va n€u c6 mot yéu cau
khic @ hang dgi, n6 sé thuc hién ti€p, n€u khong né s€ khéa 1ai chG dén
yéu cau ti€p theo.
4.2.3 Phan m@&m nhap/xudt ddc lap thiét bi

Mac dit mOt s6 phan mém nhdp/xudt mo ta thi€t bi nhung phan 16n
chiing 12 ddc 1ap véi thi€t bi. Ranh giGi chinh xdc gilta drivers va phan
mém dO0c 1ap thi€t bj 12 dOc 1ap v€ mat hé thdng, bdi vi mOt s6 ham ma
dugc thi hanh theo ki6u dOc 1ap thié€t bj c6 th€ dudgc thi hanh trén drivers vi
ly do hi€u qua hay nhiing 1y d6 khac nao do.

Giao ti€p dOng nhat cho device
drivers

Pat tén thiét bj

Bdo vé thiét bi

Cung cap khoi ddc 1ap thiét bj

T6 chlc buffer

Dinh vi luu tr(t trén thi€t bj khoi

Cap phat va gidi phéng thiét bi tan
hién

Bio 16i

Chlc ning cO ban clUa phan mém nhdp/xudt ddc 1ap thiét bi 1a
nh{g chlc niing chung cho tat cd cic thi€t bi va cung cdp mOt giao ti€p
dong nhat cho phdn mém pham vi ngudi st dung.
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Trudc tién né phdi c¢é chlic ning tao mOt 4nh xa gilra thi€t bi va mot tén
hinh thUc. Vi du ddi vGi UNIX, tén /dev/tty0 danh riéng d€ mo ta I-node
cho mOt file ddc biét, va I-node nay chlta chfa sO thiét bj chinh, dugc dung
d€ xdc dinh driver thich hgp va sO thi€t bi phu, dudc ding d€ xic dinh cic
tham sO cho driver d€ cho bi€t 1a doc hay ghi.

Th( hai 12 bdo vé& thiét bi, 1a cho phép hay khong cho phép ngudi st
dung truy xudt thi€t bi. C4c hé di€u hanh c6 th€ c6 hay khong c6 chlc ning
nay.

Th( ba 14 cung cap khOi d{I li€u dOc 1ap thié€t bi vi vi du nhiing dia
khdc nhau sé c6 kich thudc sector khic nhau va di€u nay sé& gy khé khin
cho cdc phan mém ngudi st dung & 16p trén. Chlic ning nay cung cap cic
khGi dir liéu logic dOc 1ap vdi kich thudc sector vat 1y.

Th tu 1a cung cdp buffer d€ hd trg cho ddng bd héa qud trinh hoat
dOng cUa hé thdng. Vi du buffer cho ban phim.

Th{ nim 13 dinh vi luu tr(t trén cac thi€t bj khoi.

Th( sdu 1a c@p phat va gidi phong cdc thiét bi tan hi€n.

Cu0i ciing 1a théng bao 16i cho 18p bén trén tU cic 161 do device driver
bdo vé.

4.2.4 Phan mé&m nhap/xuat pham vi nguoi st dung

Hau hét cic phdn mém nhap/xudt déu & bén trong clia hé diéu hanh
va mOt phan nho cUa chiing chlfa cic thu vién lién k€t v&i chuong trinh
cla ngu0i sU dung ngay ca nhiing chuOng trinh thi hanh bén ngoai hat
nhan.

L0Oi goi hé thOng, bao gbm 10i goi hé thdng nhap/xudt thudng dugc thuc
hién b&i cac ham thu vién. Vi du khi trong chuong trinh C c6 1énh
count = write(fd, buffer, nbytes) ;

Ham thu vién write dugc dich va lién k€t dudi dang nhi phan va nam
trong bd nh& khi thi hanh. Tap hgp tat cd nhiing ham thu vién nay rd rang
12 mOt phan cla hé théng nhap/xuat.

Khong phdi tat cd cdc phan mém nhap/xudt déu chra ham thu vién, cé
mOt loai quan trong khac goi 12 hé thOng spooling ding d€ khai thac tOi da
thi€t bi nhap/xuat trong hé thOng da chuong.

Cac ham thu vién chuy€n céc tham sO thich hgp cho 10i g0i hé thOng
va ham thu vién thuc hi€n viéc dinh dang cho nhap va xudt nhu 1&€nh printf
trong C. Thu vién nhdp/xudt chudn chla mét s6 ham cé chlc ning
nhap/xudt va tat ca chay nhu chuong trinh ngudi diing.

ChUec niing cUa spooling 1a tranh truGng hgp mOt ti€n trinh dang truy
xudt thi€t bi, chi€m gilt thi€t bi nhung sau d6 khong 1am gi cd trong mOt
khodng thdi gian va nhu vay cdc ti€n trinh khac bi dnh hudng vi khong thé
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truy xudt thi€t bi d6. MOt vi du cUa spooling device 12 line printer. Spooling
cdn dugc s dung trong hé théng mang nhu hé thdng e-mail chang han.
5. TO chutc luu trit dir liéu trén dia tu
Muc tiéu:
- Luu trlr dugce dir liéu trén dia

Vé nguyén tac hé thOng file trén CD_ROM don gidn hon so v6i
nh{ing hé thOng file khac, vi cdc dia CD_ROM chi dugc ghi mOt 1an (write-
once media), do d6 cic file ghi trén né khong thé€ xé6a bd hay thay dbi sau khi
dia di dugc ché tao, chinh vi vay thanh phan qudn 1y File/dia cla hé diéu
hanh sé& khong lo dén viéc qudn 1y cdc Block con ty do trén dia cling nhur
viéc cap phdt va thu hdi cdc Block cho céc file, trong truOng hgp céc file
duogc luu trr trén dia CD_ROM.

Sau day ching ta xem xét hé thOng file chinh trén CD_ROM va 2 hé
thOng m& rOng cla ching:

Hé thdng file ISO 9660: Day 1a chudn phd bi€n nhat d6i véi cac hé
thOng file CD_ROM va di dugc chap nhan nhu mOt chudn qulc t&€ viao
nim 1988 vdi cdi tén ISO 9660. MOt trong nhiing muc dich cUa chudn nay
12 1am cho tat cd cic CD_ROM déu c6 thé doc duoc trén cdc may tinh khac
nhau, né khdng phu thuc vao th( tu byte ciing nhu' hé di€u hanh dang sU
dung, ké cd hé diéu hanh yéu nhat nhu MS_DOS.

Trén CD_ROM khong c6 track, cylinder nhU trén céc dia tU, né chi c6
mdt dudng xoan Oc di tlr tAm dia ra bén ngoai, dudng xodn Oc ndy dugc
chia thanh cdc khOi (block) logic c6 kich thu@c bang nhau va bang 2352
byte, doi khi ciing dugc g0i 1a cic sector logic. MOt vai byte trong khOi danh
cho phan m& dau, stra chira 16i, va nhiig viéc khdc. Phan chinh cla moOi
khGi logic con 1ai khodng 2048 byte.

ISO 9660 ho trg cho mot tap dia CD_ROM v&i mOt tap gbm 2'°-1
dia, mOt CD_ROM riéng 1€ c6 thé dugc chia thanh nhi€u partition. Trong
phan nay ching ta chi tim hi€u chudn ISO 9660 véi mét CD_ROM va
khong duQc chia thanh céc Partition.

M6i CD_ROM déu c6 phan dau cla dia, dai 16 block, chlc ning cla
phan nay khong dugc dinh nghia trong chudn ISO 9600. Céc nha sdn xudt
CD_ROM c6 th€ s dung phan dau nay d€ ghi vio d6 chuong trinh
BootStrap cho phép mdy tinh c6 th€ kh@i dOng dugc tUr dia CD_ROM, hodc
dung cho nhing muc dich khéc.

Phan ti€p theo 14 1 block ch(ta bd md t& Volume chinh, b0 mo ta nay
chlra mét sO thdng tin chung vé& CD_ROM, bao gdm: dinh danh hé thOng
(32byte), dinh danh volume (32byte), dinh danh nha sdn xudt (128byte) va
dinh danh d{r liéu (128byte). Khi ché tao c6 thé 1dp day nhling truOng trén
theo y muOn. Trong phan nay con cha phan gidi thi€u, ban quyén téc gid,
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thong tin thu muc, kich thudc clla mot khoi logic (2048, 4096, 8192, ...), sO
céc block trén CD_ROM, va th0i gian tao va két thic clla CD_ROM. Cudi
cung, trong b0 md td Volume chinh con chlfa mOt tap cidc muc vao
(directory entry) cho thu muc gOc, tai dy chlta dia chi cUa block bat dau
cla thu muc gOc trén CD_ROM. Trén CD_ROM c6 2 bd md td volume
chinh, c6 n0i dung hoan toan giGng nhau, s&t dung mot bd va mOt bd d€ du
phong.

Sau cdc phan trén 13 phan bat dau clia CD_ROM dung d€ ch(ra céc
file dang duQc ghi trén dia.

Thu muc gOc va tat cd cdc thu muc khéc, chi gdm mOt s muc vio,
phan cudi cla ching ch(fa mdt bit danh ddu (mark). MOi muc vao chlra tlr
10 dén 12 truOng, trong d6 c6 mot sO thuOc ASCII va s khac 13 nhiing
truong sO thuOc sO nhj phan.

MO rong Rock Ridge: Cic chuyén vién thi€t k€ cla UNIX nhan thay
ISO 9660 con mOt vai han ché, do dé ho di md rdng ISO 9660 v&i muc
dich 14 cho né c6 thé thay thé cho hé thOng file cla UNIX trén cdc dia
CD_ROM va cdc file dugc tao t& UNIX c¢6 thé dudc sao chép sang
CD_ROM va ngudc 1ai, chudn md rOng nay dudgc goi 1a Rock Ridge.

Rock Ridge gilr lai tat cd cédc trudng cla ISO 9660, va sU dung
truOng System d€ dua thém vao cic truOng mdi, cic hé thOng file khic
khong nhan biét cdc truOng nay va xem CD_ROM nhu mOt dia CD_ROM
thong thudng. Rock Ridge b8 sung thém céc trudng, theo th( ty 1a: PX:
Posix Attributes, PN: Major and miror device number, SL: Symbolic link,
NM: Alternative name, CL: Child location, PL: Parent location, RE:
Relocaltion, TF: Times stamps, trong d6 truOng quan trong nhat 13 NM,
trudng nay cho phép st dung 2 tén file cho mot file, mOt tén file trong muc
vao cla thu muc va moOt tén file k€t hop, tén nay khdng phu vio tap ki tu
hodc gidi han chi€u dai clia chudn ISO 9660.

MO rOng Joliet: Ciing nhu cic chuyén vién thi€t k& cla UNIX, céc
chuyén vién thi€t k& cla Microsoft mudn m& rOng ISO 9660 sao cho cic
file dugc tao tU Windows c6 th€é dugc sao chép sang CD_ROM va ngugc
lai va ho da thanh cong v6i m& rOng Joliet. M& rOng Joliet cho phép: Tén
file dai dén 64 ki tu; SU dung tap ki tu Unicode nén tén file c6 th€ dai dén
128 ki tu; C6 nhi€u hon 8 cap thu muc 10ng nhau; SU dung tén thu' muc
vGi phan mG rOng.
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CAU HOI CUNG CO BAI HOC

1.Trinh bay c4c phudng phdp t0 chlc va truy nhap d{t liéu.

2.Mb ta dang sO lugc nhat so d0 khOi cla thudt todn tim ki€m mot ban
ghi ¢6 chi sO k trong File dugc t0 chic ki€u chi sO k€ ti€p c6 s dung
cdc viing chOng tran.

3.Trén mOt dia tlr ¢6 dung 1uong can qudn 1y 1a 100MB, véi moi khéi dir
liéu 12 1 KB. Néu st dung phuong phép bit map d€ quan ly dung lugng
dia di cho thi doi hdi viing bit map can cé dung 1Ugng 1 bao nhiéu byte.

4.Trinh bay quy trinh chung cUa di€u khién nhdp xuat.
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 CHUONG 2:
PIEU KHIEN BO NHO
Ma chuong: MH16-03
Gioi thiéu:

Quan 1y bd nhd 1a mOt trong nhitng nhiém vuU quan trong va phlc tap
nhat cla hé di€u hanh. BO phan quadn 1y b0 nh& xem b0 nh& chinh nhu 1a
mOt tai nguyén cla hé thOng dung d€ cap phat va chia s€ cho nhi€u ti€n
trinh dang & trong trang thai active. Cdc hé di€u hanh déu mong muln c6
nhi€u hon cdc tién trinh trén b0 nhG chinh. Céng cuU c¢O bdn clia qudn 1y b0
nh& 1a sU phan trang (paging) va sU phan doan (segmentation). V&i sU phan
trang mOi ti€n trinh dUQc chia thanh nhi€u phan nhd c6 quan hé v&i nhau,
vGi kich thudc cla trang 1a cd dinh. Su phan doan cung cdp cho
chuongtrinh ngudi s& dung cdc khdi nhd c6 kich thudc khac nhau. Hé diéu
hanh ciing c¢6 th€ két hgp gilta phan trang va phan doan d€ cé dugc mot
chi€n Iugc qudn 1y bd nhé linh hoat hon.

Muc Tiéu:

- Nam duoc nguyén ly di€u khi€n bd nh& cla hé diéu hanh, phuong
thUc t0i Uu héa viéc phan phOi bdi nhd, tranh ldng phi va chia s tai
nguyén bd nhd.

- Rén luyén kha niing tU duy, 1ap luan co6 tinh khoa hQc

-Tinh than hO tro nhau trong hoc tép.

NOi Dung Chinh:
1.Quan Iy va bao vé bo nhé
Muc tiéu:
- Nam dugc nguyén Iy diéu khién bd nhé cla hé diéu hanh.
Nhi€m vu cla qudn Iy b nhé

Trong c4c hé thGng don chuong trinh (uniprogramming), trén b0 nh&
chinh ngoai hé diéu hanh, chi c6 mét chuong trinh dang thuc hién. Trong
cic hé thdng da chuong (multiprogramming) trén b0 nhd& chinh ngoai hé
di€u hanh, c6 th€ c6é nhi€u ti€n trinh dang hoat ddng. Do dé nhiém vu
qudn 1y b0 nhé clia hé diéu hanh trong hé thOng da chuong trinh sé& phUc
tap hon nhi€u so vGi trong hé thGng don chuong trinh. Trong hé thOng da
chuong b0 phan qudn 1y b0 nh& phdi c6 nhi€m vu dua bat ky mot ti€n
trinh ndo dé vio bO nhd khi né 6 yéu cau, k€ ca khi trén bd nhd khong con
khong gian trOng, ngoai ra né phadi bdo vé chinh hé di€u hanh va céc ti€n
trinh trén b0 nhd tranh cic truGng hop truy xudt bat hop 1€ xdy ra. Nhu
vay viéc quan 1y bd nh& trong cic hé thOng da chuong la quan trong va
can thiét. BO phan qudn ly b nhd phai thuc hién cic nhi€m vu sau day:
> Su tai dinh vi (Relocation): Trong cdc hé thOng da chuong,
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khong gian b0 nhG chinh thuGng dugc chia s cho nhi€u tién trinh khic
nhau va yéu cau b0 nh§ cla cic ti€n trinh ludn 16n hon khong gian bd nhé
vat 1y ma hé thOng c6 dugc. Do dé, mOt chuong trinh dang hoat dOng trén
b0 nh& ciing c¢6 thé bi dua ra dia (swap-out) va né s& dugc dua vao lai
(swap-in) bd nh& tai mOt thOi di€m thich hop nao d6 sau nay. Van dé dat
ra 1a khi dua mOt chuong trinh vao 1ai b0 nhd thi hé di€u hanh phai dinh vi
né vao ding vi trf ma né da dugc nap trudc dé. PE thuc hién duoc diéu
nay hé di€u hanh phdi c6 cic cO ché d€ ghi lai tat cd cac thong tin lién
quan d&n mOt chuong trinh bi swap-out, cdc thdng tin nay 13 co s& d€ hé
di€éu hanh swap-in chuong trinh vao 1ai bd nh& chinh va cho né ti€p tuc
hoat dOng. Hé diéu hanh bulc phai swap-out mOt chuong trinh vi né con
khong gian b0 nhG chinh d€ nap ti€n trinh khic, do d6 sau khi swap-out mOt
chuong trinh hé di€u hanh phai t6 chlc 1ai bd nh& d€ chudn bi nap tién
trinh vUra ¢é yéu cau. C4c nhi€ém vu trén do b0 phan quan 1y bd nhé cla hé
di€éu hanh thuc hién. Ngoai ra trong nhi€m vuU nay hé di€u hanh phdi c6
kha ning chuyén dGi cic dia chi bd nhG dugc ghi trong code clla chuong
trinh thanh cic dia chi vat Iy thuc t€ trén bd nh& chinh khi chuong trinh
thuc hién céc thao tic truy xudt trén b0 nhd, bdi vi ngudi 1ap trinh khong
hé biét trudc hi€n trang cla bd nhG chinh va vi tri ma chuong trinh dugc
nap khi chuong trinh clla ho hoat ddng. Trong mot sO trGng hgp khéc céc
chuong trinh bi swap-out c6 th€ dugc swap-in vao 1ai b0 nhd tai vi tri khic
vO6i vi tri ma n6é dugc nap trudc do.

- Bao vé bo nhé (Protection): MOi ti€n trinh phdi dugc bdo vé
d€ chOng 1ai sU truy xudt bat hop 1€ vo tinh hay c6 chl y cUa céc ti€n trinh
khic. Vi thé cic ti€n trinh trong cic chuong trinh khdc khong th€é tham
chi€u dén cédc ving nh& da danh cho mot ti€n trinh khic d€ thuc hién cic
thao tic doc/ghi ma khong dugc phép (permission), ma né chi c¢é thé€ truy
xudt dén khong gian dia chi bd nhd ma hé di€u hanh di cap cho tién trinh
d6. P& thuc hién di€u nay hé thOng qudn 1y b0 nh& phai bi€t dugc khong
gian dia chi cUa céc ti€n trinh khdc trén bd nhG va phdi ki€m tra tat cd céc
yéu cau truy xudt b0 nhé cla moi ti€n trinh khi ti€n trinh dua ra dija chi
truy xudt. Pi€u nay khé thuc hién vi khong thé xic dinh dia chi cla cic
chuong trinh trong bd nhd chinh trong qua trinh bién dich ma phdi thuc hién
viéc tinh todn dia chi tai thdi di€ém chay chuong trinh. Hé di€u hanh c6
nhi€u chi€n Iugc khic nhau d€ thuc hién di€u nay.

Pi€u quan trong nhat ma hé thdng quan 1y b0 nhdG phai thuc hién 1a
khong cho phép cdc ti€n trinh cla ngudi st dung truy cap dén bat ky mOt
vi trf ndo cUa chinh hé diéu hanh, ngoai trir ving d{ li€u va cdc rountine ma
hé di€u hanh cung cap cho chuong trinh ngudi st dung.
> Chia s@ bO nh@& (Sharing): Bat ky mOt chién 1ugc nao duogc
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cai dat déu phai c6 tinh mém déo d€ cho phép nhi€u ti€n trinh c6 thé truy
cap dén cling mOt dia chi trén b0 nh@ chinh. Vi du, khi c6 nhiéu ti€n trinh
cuing thuc hién mOt chudng trinh thi viéc cho phép m0i ti€n trinh cling truy
cap dén mOt ban copy cla chuong trinh s€ thudn 10i hon khi cho phép moOi
ti€n trinh truy cap d€n mOt bdn copy s hitu riéng. Cac ti€n trinh dOng thuc
hién (co-operating) trén mOt vai tic vuU c6 th€ can d€ chia s€ truy cap dén
cing mOt cau tric di liéu. Hé thOng qudn 1y bd nhG phai di€u khién viéc
truy cap dén khong gian bd nhG dugc chia s&é ma khong vi pham dén céc
yéu cau bdo vé& b0 nhd. Ngoai ra, trong moi truOng hé di€u hanh da nhiém
hé di€u hanh phdi chia s& khong gian nhG cho céc ti€n trinh d€ hé diu
hanh c6 th€ nap dugc nhi€u ti€n trinh vao bO nhG d€ céc ti€n trinh nay cé
th€ hoat dOng dOng thoi v4i nhau.

> T6 chirc b® nhé logic (Logical organization): BO nhd chinh
cla hé thOng mdy tinh dugc t0 chlic nhu 12 mOt dong hodc mOt mang,
khong gian dia chi bao gdm mOt day c6 th(r tu cic byte hodc cdc word. BO
nhG phu ciing dugc t6 chlc tuong tU. Mdc du viéc t6 chlc nay c6 su két
hgp chat ché véi phan clng thuc té clla may nhung né khong phu hop véi
cdc chuong trinh. Pa sO cdc chuong trinh déu dugc chia thanh cdc modun,
mOt vai trong sO d6 1a khong thé€ thay dOi (read only, execute only) va mOt
vai trong sO dé cha d{r liéu 1a c6 th€ thay d6i. Néu hé di€u hanh va phan
cUng mdy tinh c6 th€ giao dich moOt cach hi€u qud vdi cic chuong trinh cla
ngUdi st dung va dit liéu trong cdc modun thi mOt sO thudn 10i c6 thé thdy
r0 sau day:

Céc modun c6 thé dudgc viét va bién dich dbc 1ap, vGi tat cd cic
tham chi€u tU mOt modun dén modun khic dugc gidi quy€t béi hé thOng
tai thoi di€m chay.

Céc mUc dO khéc nhau cUa su bdo vé, read-only, execute-only, c6
thé& cho ra cic modun khéc nhau.

N6 ¢6 thé dua ra cic cO ché dé€ cidc modun cé thé dugc chia sé
gilta c4c tién trinh.

Cong cU dap Ung cho yéu cau nay 1a su phan doan (segmentation), day
1a mOt trong nhing ky thuat quan 1y b0 nhG dugc trinh bay trong chuOng
nay.
> T chtic b nhé vat 1y (Physical organization): Nhu chiing ta
da bi€t bd nhd mdy tinh dugc t& chlc theo 2 cap: bd nhd chinh va b0 nhd
phu. BO nh& chinh cung cdp mOt tOc dO truy cap dit li€u cao, nhung dit li€u
trén né phdi dugc lam tuoi thuGng xuyén va khong th€ tOn tai lau dai trén
n6. BO nh& phu c6 tdc d0 truy xudt cham va ré ti€n hon so vGi bd nhé
chinh nhUng n6é khong can lam tudi thuOng xuyén. Vi th€ b0 nhd phu c6
khd niing 1uu tr(r 16n va cho phép 1uu tr(t At liéu va chuong trinh trong mot
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khodng thOi gian dai, trong khi d6 bd nh& chinh chi d€ gilt (hold) mot khoi
lugng nhd cic chuong trinh va d{ li€u dang dugc s& dung tai thdi di€m
hién tai.

Trong gidn dO 2 cdp nay, viéc t6 chlc luGng thong tin gilta bd nhd
chinh va b0 nhé phu 12 mOt nhi€ém vU quan trong cUa hé thOng. SU chiu
trach nhi€m cho luOng nay c6 th€ dugc gan cho tUng ngUdi 1ap trinh riéng,
nhung di€u nay 12 khong hop 1y va c6 thé giy rdc roi, 1a do hai nguyén nhan:

Khong gian b0 nh& chinh danh cho céc chuOng trinh cuing v6i dit
li€u cla n6 thudng 1a khong dU, trong truGng hGp nay, ngudi 1ap trinh phai
ti€n hanh mot thao tic dugc hi€u nhu 1a Overlaying, theo d6 chuong trinh va
dir liéu dugc t6 chlc thanh cic modun khic nhau cé thé dugc gin trong
cung mOt viing clUa bd nhd, trong d6 c6 mOt chudng trinh chinh chiu tridch
nhiém chuyén cic modun vao va ra khi can.

Trong moi trudng da chuong trinh, ngudi 1ap trinh khong th€ biét tai
mOt thdi di€m xdc dinh c6 bao nhiéu khong gian nhd con trOng hodc khi nio
thi khong gian nhG s& tréng. Nhu' vay nhiém vu di chuyén thong tin gilra 2
cap b nhd phai do hé thOng thuc hién. PAy 13 nhiém vu co bdn ma thanh
phan quan 1y bd nh& phai thuc hién.
2.Pi€u khi€n b nhé lién tuc
Muc tiéu:

- Nam dugc phuong thic t6i Uu héa viéc phin phGi bd nhG, trdnh lang phi
va chia s tai nguyén bO nho.
2.1.Gi6i thiéu

Thong thudng, mOt chuong trinh ndm trén dia nhu mOt tap tin c6 thé
thuc thi dang nhi phan. Chuong trinh ndy dugc mang vao trong b0 nhd va
dugc dat trong mOt qua trinh d€ né dugc thuc thi. Phu thubc vao viéc
quan 1y bd nhé dang dung, qua trinh c6 th€ dugc di chuyén gilra dia va b0
nhd trong khi thuc thi. Tap hgp céc qu4 trinh trén dia dang ch® dUQc mang
vao bd nhG d€ thuc thi hinh thanh mOt hang doi nhap (input queue).

Thu tuc thong thuOng 1a chon mot trong nhitng qua trinh trong hang
doi nhap va nap quéa trinh d6é vao trong b0 nhd. Khi mOt qué trinh duQc
thuc thi, né truy xudt céc chi thi va dt liéu tUr b0 nh@. Cudi cling, mOt qua
trinh k&t thiic va khong gian b0 nhd clia né dudc xac dinh 13 trOng.

Hau hét cic hé thOng cho phép mdt qud trinh ngUdi ding nam & bat
¢ phdn nao clia b0 nhd vat ly. Do d6, mac du khong gian dia chi cla mdy
tinh bat dau tai 00000, nhung dia chi dau tién cUa qué trinh ngudi diing
khéng can tai 00000. Sap x€p nay anh hudng dén dia chi ma chuong trinh
ngUdi ding c6 th€ dung. Trong hau hét cdc trudng hdp, mOt chuong trinh
ngUdi dung s& di qua mOt sO budc- mOt vai trong ching c6 thé la tuy
chon-truGe khi dugc thuc thi (hinh VII-1). Céc dia chi ¢6 thé dugc hién
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di€én trong nhig cdch khic trong nhitng budc nay. Cic dia chi trong
chuong trinh ngudn thudng 13 nhling danh bi€u. MOt trinh bién dich sé
lién k&t cdc dia chi danh bi€u téi cic dia chi c6 thé tdi dinh vi (chang han
nhu 14 bytes tU vi trf bat ddu cUa module nay). B soan thdo lién két hay
b0 nap sé lién két céc dia chi c6 thé tai dinh vi tdi dia chi tuyét d6i (chdng
han 74014). MOi lién két 1a mOt 4anh xa ti mOt khong gian dia chi nay t&i

mOt khong gian dia chi khac.

compiler or
assembler

compile
time

other
object
modules

system
library

dynamically
loaded
system
library

linkage
editor

load
time

in-memory
dynamic binary
linking memory
image

execution
time (run
time)

Hinh 3.1: Xt Iy nhi€u budc clia chuong trinh nguoi dung

Vé truyén thOng, lién két cic chi thi va d{f liu ti cac dia chi c6 thé

dugc thuc hié€n tai bat ¢ budc nao theo cich sau day:

« Th@i gian bién dich: néu tai thGi di€m bién dich c6 thé€ biét qua trinh
nam G dau trong bO nhG thi mi tuyét dbi c6 thé dugc phat sinh. Thi du,
néu biét trudc qué trinh ngudi ding ndm tai vi tri R thi mi trinh bién dich
dugc
phét sinh s& bat dau tai vi tri d6 va m& rOng tUr d6. Néu tai thoi di€m sau
d6, vi tri bat dau thay dGi thi s€ can bién dich 1ai ma nay. Cdc chuong trinh
dinh dang .COM cUa MS-DOS la ma tuyét d6i gidi han tai thoi di€m bién
dich.

 Thoi di€m nap: néu tai thdi di€m bién dich chua biét ndi qué trinh
s& nam & dau trong bO nhd thi trinh bién dich phdi phat sinh mi c6 thé tai
dinh vi. Trong truOng hop nay, lién két cudi cting dugc tri hodn cho tdi thoi
di€m.
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2.2.Cap phat tinh

Trong kY thuat nay khong gian dia chi cla b0 nh& chinh dugc chia
thanh 2 phan c0 dinh, phdn nam & viing dia chi thdp dung d€ ch(a chinh hé
di€u hanh, phan con 1ai, tam goi 14 phan user program, 1 san sang cho viéc
st dung cUa cdc ti€n trinh khi c4c ti€n trinh dUQc nap vao b0 nhd chinh.

Trong cic hé thOng don chudng, phan user program dugc diung dé
cap cho chi m0t chuong trinh duy nhat, do d6 nhi€m vu qudn 1y bd nhé
cUa hé diéu hanh trong truOng hgp nay s€ don gidn hon, hé di€u hanh chi
ki€m soét su truy xudt bd nhG cla chuong trinh ngudi st dung, khong cho
né truy xudt 1én ving nhé cla hé di€u hanh. PE thuc hién viéc nay hé
di€u hanh s dung mOt thanh ghi gidi han d€ ghi dia chi ranh gidi gilta hé
di€éu hanh va chuong trinh cUa ngudi s& dung, theo d6 khi chuong trinh
ngU0i st dung can truy xuat mot dia chi nao d6 thi hé di€u hanh sé so sdnh
dia chi nay vd&i gia tri dia chi dugc ghi trong thanh ghi gidi han, néu nho
hon thi tU chOi khong cho truy xudt, ngugc 1ai thi cho phép truy xudt. Viéc
so sanh dia chi nay can phai c6 su hd trg cla phan clng va c6 thé lam
gidm tOc d6 truy xudt bd nhd clia hé thOng nhung bdo vé dugc hé di€u
hanh tranh viéc chuong trinh clla nguGi sU dung 1am hdng hé diéu hanh
dan dén 1am hong hé thong.

Trong cdc hé thdng da chuong, phan user program 1ai dugc phin ra
thanh nhi€u phan ving (partition) v&i cdc bién viing cd dinh c6 kich thudc
bang nhau hay khong bang nhau. Trong truOng hgp nay mot ti€n trinh c6
th€ dugc nap vao bat ky partition nao n€u kich thudc clia né6 nhdé hon hodc
bang kich thudc cla partition va partition nay con trong. Khi ¢6 mot tién
trinh can dugc nap viao bd nhd nhung tat cd céic partition déu da chlra céic
ti€n trinh khac thi hé diéu hanh c6 th€ chuy€n mot ti€n trinh nao d6, ma hé
di€u hanh cho 13 hgp 1& (kich thudc vlra dU, khong dang & trang thai ready
hodc running, khong c¢6 quan hé vdi céc ti€n trinh running khdc, ...), ra ngoai
(swap out), d€ 18y partition trOng d6 nap ti€n trinh vUa c6 yéu cau. Pay la
nhi€m vu phUc tap cla hé di€u hanh, hé di€u hanh phdi chi phi cao cho
cong viéc nay.

C6 hai trd ngai trong viéc si dung cidc phan viing c¢O dinh véi kich
thudc bang nhau:

Th( nhat, khi kich thudc clla mOt chuong trinh 12 qua 16n so vGi
kich thu@c cla mot partition thi ngudi 1ap trinh phdi thi€t k€ chuong trinh
theo cdu triic overlay, theo dé chi nhitng phan chia can thi€t cla chuong
trinh m&i dugc nap vao bd nhd chinh khi khdi tao chuong trinh, sau d6
ngUOi 1ap trinh phdi nap ti€p cdc modun can thi€t khic vio ding partition
cUa chuong trinh va s ghi de 1én bat ky chuong trinh hodc d{t li€u & trong
d6. Cau triic chuong trinh overlay ti€t kiém dugc b0 nhd nhung yéu cau
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cao @ ngudi 1ap trinh.

Th( hai, khi kich thudc clla mOt chuong trinh nhd hon kich thudc
cla mOt partition hodc qud 18n so v&i kich thuGc clla mt partition nhung
khong phdi 14 bdi sO cla kich thudc mot partition thi d& xdy ra hién tugng
phan manh bén trong (internal fragmentation) b0 nh@, giy lang phi bd nhd.
Vi du, néu cé 3 khdng gian trong kich thudc 30K nam rdi réc trén bd nhd,
thi cling s€ khong nap dugc mOt modun chuOng trinh c6 kich thudc 12K,
hi€én tugng nay dugc goi la hién tugng phan manh bén trong.

C3 hai van dé trén c6 th€ dugc khac phuc bang cich st dung céc
phan viing c6 kich thudc khong bang nhau.

Viéc dua moOt tién trinh vao partition trong hé thdng da chuong vGi
phan viing ¢O dinh kich thuGc khong bang nhau sé& phlc tap hon nhiéu so
vOi trudng hgp cdc phan viing c6 kich thudc bang nhau. V&i cic partition c6
kich thu@c khéng bang nhau thi c6 hai cich d€ 1ua chon khi dua mot tién
trinh vao partition:

MO0i phan viing c6 mOt hang dgi tuong Ung, theo d6 mOi ti€n trinh
khi can dugc nap viao bd nhd né sé dugc dua dén hanh dgi cla phan viing
c6 kich thudc vira @0 d€ chlta né, d€ vao/d€ dgi dugc vao phan viing. Cach
ti€p can nay s€ don gidn trong viéc dua mOt ti€n trinh tU hang dgi vao
phan viing vi khong cé sU 1ua chon nao khdc & diy, khi phan viing ma ti€n
trinh dgi trOng né s€ dugc dua vao phan ving d6. Tuy nhién céc ti€p can
nay kém linh dOng vi ¢6 th€é c6 mOt phan ving dang trOng, trong khi dé cé
nhi€u ti€n trinh dang phdi phdi dgi d€ dugc nap viao cic phan viing khéc,
diéu nay gay lang phi trong vi€c st dung bd nhd.

Hé thOng dung mOt hang dgi chung cho tat cd cdc phan viing, theo dé
tat cd céc ti€n trinh mudn dugc nap vio phan viing nhung chua dugc vao
s& dugc dua vao hang dgi chung nay. Sau d6 n€u c6 mOt phan viing trOng
thi hé thOng s€ xem xét d€ dua moOt ti€n trinh c6 kich thudc vira dd vao
phan viing trOng dé. Cach ti€p can nay linh dOng hon so vdi viéc st dung
nhi€u hang dgi nhu & trén, nhung viéc chon moOt tién trinh trong hang dgi
d€ dua vio phan viing 12 mot viéc lam kha phlc tap cla hé diéu hanh vi n6
phdi dua vao nhi€u yé€u t6 khdc nhau nhu: d0 Uu tién cUa ti€n trinh, trang
thai hién tai cUa ti€n trinh, cic mOi quan hé cUa tién trinh,...

New
Process
N —
New
I process
Hé diéu Hé diéu
Hinh 3.2a: MOi hanh Hinh 3.2b: MOt hang hanh
partition doi chung cho tat ca

c6 mOt hang doi riéng partition
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Maéc dau su phan ving c6 dinh véi kich thuGc khong bang nhau cung
cap mOt s mém déo hon so v4i phan ving ¢ dinh véi kich thudc bang
nhau, nhung ca hai loai nay con mOt s6 han ché sau day:

S6 luong céc ti€n trinh c6 th€ hoat dOng trong hé thOng tai mot
thOi di€m phu thuQc vao s 1ugng cic phan ving cO dinh trén b0 nhd.
Tuong tu nhu trén, néu kich thu@c cla ti€n trinh nhd hon kich
thudc cla mOt phan ving thi c6 thé dan dén hién tugng phan manh noi vi
gy lang phi trong viéc s& dung b0 nhé.
SU phan viing cO dinh it dugc sU dung trong cic hé di€u hanh hi€n nay.
2.3.Cap phat dong

P& khac phuc mOt vai han ché cla kY thudt phan ving cd dinh, kY
thuat phan ving dOng ra d0i. Ky thuat nay thuOng dugc sU dung trong cac
hé diéu hanh gan day nhu hé di€u hanh mainframe cUa IBM, hé di€u hanh
OS/MVT,...

Trong kY thudt phan viing ddng, s6 1ugng céc phan ving trén bd nhG
va kich thudc cla moOi phan vung 13 c¢6 thé€ thay d6i. TUc 1a phan user
program trén b0 nh& khong dugc phan chia trudc ma né chi dugc an dinh
sau khi da c6 mOt ti€n trinh dugc nap vao bO nhd chinh. Khi ¢6 mot ti€n
trinh dugc nap vao b0 nhd né dugc hé di€u hanh cap cho né khdng gian
vUa d0 d€ ch(fa ti€n trinh, phan con 1ai d€ san sang cap cho ti€n trinh khac
sau niy. Khi mOt ti€n trinh k€t thic né dugc dua ra ngoai va phan khong
gian b0 nhd ma ti€n trinh nay trd 1ai cho hé di€u hanh sé dugc hé diéu
hanh cdp cho ti€n trinh khéc, cd khi ti€n trinh niy c6 kich thudc nhd hon
kich thudc cla khong gian nh§ trOng dé.

Process3

360k
Process?2 Process?
280k 280k

Process1 Process1 Processl1
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320k 320k 320k

Hé Hé Hé Hé
diéu diéu diéu diéu
hanh hanh hanh hanh
(a) (b) (c) (d)
Process3 Process3 Process3 Process3
360k 360k 360k 360k

[ Process4 Process4 Process4

B Process1 Process|
Process?2 320k 320k
Hé Hé Hé Hé
diéu diéu diéu diéu
hanh hanh hanh hanh
(h) (2) ® (e)

Hinh 3.3: K&t qua cla su phan trang ddng vGi thi tu nap cic
ti€n trinh.

Hinh vé& 3.3 trén diy minh hoa cho qud trinh nap/két thiic céc tién
trinh theo th(* tu: nap processl, nap process2, nap process3, k&t thiic
process2, nap process4, két thiic processl, nap process2 vao lai, trong hé
thOng phin viing dOng. Nhu vay dan dan trong bd nhé hinh thanh nhi€u
khong gian nhG c¢6 kich thudc nho khong dU chfa cic ti€n trinh nam rai ric
trén bO nh& chinh, hién tUgng nay dugc goi 1a hién thugng phan manh bén
ngoai (external fragmentation). D€ chOng 1ai su' lang phi bd nhé do phan
manh, thinh thodng hé di€u hanh phai thuc hién viéc sap x€p 1ai bO nhd,
d€ céc khong gian nhd nho rdi ric nam lién k€ 1ai vGi nhau tao thanh mot
kh&i nhG c6 kich thudc dd 16n d€ chlra dugc mot ti€én trinh nao d6. Viée
lam nay 1am chdm tOc d0 cla hé thdng, hé di€u hanh phdi chi phi cao cho
vi€c nay, dac biét 1a viéc tii dinh vi cdc ti€n trinh khi mOt tién trinh bi dua
ra khéi bd nhG va dugc nap vao lai b0 nhd d€ ti€p tuc hoat dOng.

Trong kY thudt phan viing dOng nay hé di€u hanh phdi dua ra cic co
ché thich hgp d€ qudn 1y cic khOi nhd da cap phat hay con trOng trén bd
nh@. Hé di€u hanh si dung 2 cO ché: Ban do bit va Danh sich lién két.
Trong cd 2 cO ché nay hé diéu hanh déu chia khong gian nhd thanh cic don
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vi c8p phit c6 kich thudc bang nhau, cdc don vi cdp phét lién ti€p nhau tao
thanh m6t khoi nhé (block), hé di€u hanh cap phit cic block nay cho cic
ti€n trinh khi nap ti€n trinh vao b0 nhé.

B D

0 1 2 3 4 5 6 |7 g8 9 |0 1 2 |3 4 |5 |6 7 g8 9 |0 1

Hinh 3.4a: MOt doan nh@ bao gbm 22 don vi cap phat, tao thanh 9 block,
trong dé c6 4 block di cap phat (t6 dam, ki hi€u 1a P) cho céc ti€n trinh: A,
B, C, D va 5 block chua dudgc cap phat (d€ trang, ki hiéu 13 H).

Trong cO ch€ ban d6 bit: mbi don vi cp phat dugc dai dién bGi mdt bit
trong ban d6 bit. Pon vi cap phat con trOng dugc dai dién bang bit 0,
ngUoc 1ai don vi cdp phat dugc dai dién bang bit 1. Hinh 3.4b 13 ban do
bit cla kh6i nh& G trén.

00111000 H0 2 »P |2 |3 »HI[5 [3 |—
11000011

»[P [8 2 »[H 10 [4 »[P [14 [3
101100

»H 17 1 »/P [18 2 o RO 2

Hinh 3.4b: quan Iy

Cfic doani C‘E‘P phat [k 3.4c: quan 1y cic don vi cap phat bang
bang ban do bit. danh sich lién két.

Trong cG ch€ danh sich lién két: MOi block trén b nhd dugc dai
dién bdi mOt phan tU trong danh sdch lién két, mOi phan tU nay gOm c6 3
truOng chinh: truGng th( nhat cho bi€t khdi nhG da cap phat (P: process)
hay dang con trOng (H: Hole), truOng th(F hai cho biét th(r tu cUa don vi cap
phdt dau tién trong block, truGng th( ba cho bi€t block gbm bao nhiéu don
vi cap phat. Hinh 3.4c 14 danh s4ch lién k€t cUa khOi nh& & trén.
NhU vay khi cdn nap mot tién trinh vio b0 nhd thi hé di€u hanh phai dua
vao ban do bit hodc danh sdch lién két d€ tim ra mOt block c6 kich thudc
dU d€ nap tién trinh. Sau khi thuc hién moOt thao tdc cap phét hodc sau khi
dua mOt ti€n trinh ra khdi bd nhd thi hé di€éu hanh phdi cap nhat lai ban
d0 bit hodc danh sich lién két, di€u nay c6 th€ lam gidm tOc dO thuc hién
cUa hé thOng.

Chon kich thu@c clla mOt don vi cap phat 12 mOt van dé quan
trong trong thi€t k&, néu kich thuGc don vi cdp phat nho thi ban do bit sé
16n, hé thOng phai ton b0 nh& d€ chta né. Né€u kich thudc clia mOt don vi
cap phat 16n thi bdn do bit s& nhd, nhung su lang phi bO nhG & don vi cap
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phat cubi cung cUa mOt ti€n trinh s& 18n khi kich thudc cla ti€n trinh
khong phdi 12 bdi s6 cla mOt don vi cap phat. Di€éu vlra trinh bay ciing
ding trong truOng hgp danh sich lién két.

Danh séch lién két c¢6 thé dugc sap x€p theo th(r tu ting dan hodc
gidm dan cla kich thudc hodc dia chi, di€u nay gitip cho viéc tim khdi nhé
trOng c6 kich thudc vira dU d€ nap cic ti€n trinh theo cdc thudt toan dudi
day s dat tOc dd nhanh hon va hiéu qua cao hon. MOt s6 hé diéu hanh t0
chlc 2 danh sich lién két riéng d€ theo ddi cdc don vi cdp phat trén bd nhd,
mOt danh sich d€ theo doi cic block di cap phat va mOt danh dach d€ theo
doi cdc block con trOng. Céach nay gitp viéc tim cdc khdi nhG trng nhanh
hon, chi tim trén danh sich cdc khOi nh& tréng, nhung tOn thdi gian nhi€u
hon cho viéc cdp nhat danh sich sau moi thao tic cap phat, vi phdi thuc
hién trén ca hai danh sich.

Khi c6 mot tién trinh can dugc nap vao bd nhé ma trong b0 nhd cé
nhi€u hon mOt khdi nh& tréng (Free Block) c6 kich thudc 16n hon kich
thudc cUa tién trinh d6, thi hé di€u hanh phai quyét dinh chon mbt khoi
nh& trOng phit hgp nio d€ nap ti€n trinh sao cho vi€c 1ua chon nay dan dén
vi€c s&r dung b0 nh& chinh 12 hi€u quad nhat. C6 3 thudt todn ma hé diéu
hanh sU dung trong tru'Ong hgp nay, d6 la: Best-fit, First-fit, va Next-fit. Ca
3 thudt todn ndy déu phdi chon mOt kh6i nhG trong c6 kich thudc bang
hodc 16n hon kich thudc cUa ti€n trinh can nap vio, nhung né c6 cic di€m
khéc nhau cO ban sau day:

Best-fit: chon khGi nh& c6 kich thudc vira ding bang kich thudc
cUa ti€n trinh can dugc nap vio b0 nhd.

First-fit: trong truOng hgp nay hé di€u hanh s€ bat dau quét qua cic
khOi nh& trOng bat dau tUr khdi nhé trOng dau tién trong b0 nhd, va sé

chon khOi nhG trOng dau tién c6 kich thuGc dl 16n d€ nap tién trinh.

8k 12k 22k 18k
8k 6k 14k 36k
kh&i nh& vira
. ~ . . dugc cap phat
Hinh 3.5: Vi du ve cac thuat toan cap phat bo nho cudi cling

Next-fit: tuong tu nhu First-fit nhung & ddy hé di€u hanh bat ddu quét tir
khOi nhé trong k€ sau kh6i nh& vlra dugc cap phat va chon khéi nhd trOng
ké ti€p dU 16n d€ nap ti€n trinh.

Hinh vé& 3.5 cho thay hién tai trén b0 nhG c6 cic kh6i nhd chua dugc
cé'p phét theo th(r tu la: 8k, 12k, 22k, 18k, 8k, 6k, 14k, 36k. Trong truOng
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hop nay n€u c6 mOt ti€n trinh c6 kich thudc 16k cdn dugc nap vao bd nhd,
thi hé diéu hanh sé nap né vao:

khOi nh& 22k néu theo thudt todn First-fit

khoOi nhG 18k néu theo thudt toan Best-fit

khOi nh& 36k néu theo thudt todn Next-fit
Nhu vay néu theo Best-fit thi s& xudt hién mOt khoi phan manh 2k, né€u
theo First-fit thi s& xudt hién m6t kh6i phan mdnh 6k, néu theo Next-fit thi
s& xudat hién mOt khGi phan mdnh 20k.

Cac hé di€u hanh khong cai dat cO dinh trudc mOt thudt todn nao,
tuy vao trudng hop cu th€ ma né chon cap phat theo mOt thudt todn nao do,
sao cho chi phi vé vi€éc cdp phat 1a thdp nhat va han ché dudc su phan
mdnh b0 nhd& sau nay. Viéc chon thuat to4n ndy thudng phu thudc vao thl
tU swap va kich thudc cla ti€n trinh. Thudt toan First-fit dugc danh gid 1a
don gidn, dé cai dat nhung mang 1ai hi€u qud cao nhat dac biét 12 vé tbc
dd cap phat. V& hiéu qua thuat toan Next-fit khong bang First-fit, nhung né
thudng xuyén si dung dugc cic kh6i nhd trdng & cubi ving nhé, cic khoi
nhd G viing nay thuOng c6 kich thudc 18n nén c6 th€ han ché dugc su phan
manh, theo vi du trén thi vi€c xudt hién mOt khoi nhG trOng 20k sau khi
cap moOt tién trinh 16k thi khong th€ goi 12 phan manh dugc, nhung néu
ti€p tuc nhu th€ thi dé& dan dén su’ phan manh 16n & cudi bO nhG. Thudt
toan Best-fit, khong nhu tén goi cla né, day 1a mOt thudt toan cé hi€u sudt
thap nhat, trong truGng hgp nay hé di€u hanh phdi duy€t qua tat cic céc
khOi nh& tréng d€ tim ra mOt kh6i nh& c6 kich thudc vira @0 d€ chira tién
trinh vUa yéu cau, di€u nay lam gidm tOc d0 cap phat cla hé di€u hanh.
Mat khéc véi viéc chon kich thudc vira dU c6 thé dan dén sy phan manh
16n trén b0 nhd, tlc 1a c6 qud nhi€u khOi nh& c6 kich thudc qud nhd trén
b0 nhG, nhung néu xét vé€ mat lang phi bd nhd tai thdi di€m cap phat thi
thudt todn nay lam lang phi it nhat. Tém 1ai, khé c6 th€ danh gia vé hiéu
qud sU dung cUa céc thuat todn nay, vi hi€u qua cla né dugc xét trong
“tuong lai” va trén nhi€u khia canh khac nhau ch(r khong phadi chi xét tai
thOi di€m cap phat. Va hon n(ta trong bdn than cdc thudt todn nay di cé cic
mau thudn v&i nhau vé hiéu qua st dung cla né.

Do yéu cau cUa cdng tac cap phat bd nhG clia hé di€u hanh, mOt ti€n
trinh dang & trén bO nhG c6 thé bi dua ra ngoai (swap-out) d€ danh chd nap
mOt ti€n trinh mGi c6 yéu cau, va ti€n trinh nay s€ dudc nap vao lai (swap-
in) b0 nh& tai mOt thoi di€m thich hgp sau nay. Van dé ding quan tim &
day 1a ti€n trinh c6 th€ dugc nap vao lai phan ving khéac vGi phan viing ma
né dugc nap vao lan dau tién. C6 mot 1y do khac khién céc ti€n trinh phai
thay d0i vi tri nap so v&i ban dau 1a khi c6 su lién két gilta cdc mddun ti€n
trinh cla mOt chuong trinh thi cic ti€n trinh phai dich chuyén ngay cd khi
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ching da nam trén b nhG chinh. Su thay d6i vi tri/dia chi nap nay s€ anh
huéng dén céic thao tic truy xuat d{r liéu cla chuong trinh vi né sé khac
vGi cdc dia chi tuong ddi ma ngudi 1ap trinh da sU dung trong code cla
chuong trinh. Ngoai ra khi mOt ti€n trinh duQc nap vao bd nhG 1an dau tién
thi tat cd cédc dia chi tuong dOi dugc tham chi€u trong code chuong trinh
dugc thay thé bang dia chi tuyét d6i trong b0 nhG chinh, dia chi nay dugc
x4c dinh bi dia chi cO s@, noi ti€n trinh dugc nap. Vi du trong chuong
trinh c6 code truy xudt dén dia chi tuong ddi 100k, n€u chuong trinh nay
dugc nap vao phan viing 1 c6 dia chi bat dau 1a 100k thi dia chi truy xuat 12
200k, nhung n€u chuong trinh dugc nap vao phan ving 2 ¢ dia chi bat
dau 1a 200k, thi dia chi truy xudt s& 13 300k. D€ gidi quyét van dé nay hé
diéu hanh phdi thuc hi€n cic yéu cau can thié€t cla cong tic tdi dinh vi mOt
ti€n trinh vao lai bd nh&. Ngoai ra & day hé di€u hanh ciing phai tinh dén
vi€c bdo v€ céc ti€n trinh trén bO nhd tranh tinh trang mOt ti€n trinh truy
xudt dén viing nhG cUa tién trinh khac. Trong truOng hop nay hé di€u hanh
st dung 2 thanh ghi dac biét:

Thanh ghi cO s& (base register): dung d€ ghi dia chi co s3 cla
ti€n trinh ti€n trinh dUQc nap vao bO nhd.

Thanh ghi gidi han (limit register): dung d€ ghi dia chi cudi
cuing cUa ti€n trinh trong b0 nhd.

Khi mOt ti€n trinh dugc nap vao bd nhG thi hé di€u hanh sé ghi dia

chi bat dau cla phan ving dugc cap phit cho ti€n trinh vio thanh ghi cO s
va dia chi cudi cing cUa ti€n trinh vao thanh ghi gi& han. Viéc thiét 1ap gid
tri cUa cé4c thanh ghi nay dugc thuc hi€n cd khi ti€n trinh 1an dau tién dugc
nap vio bO nhd va khi ti€n trinh dugc swap in vao 1ai bd nhd. Theo d6 moi
khi ti€n trinh thuc hién mot thao tdc truy xuat bd nhé thi hé thdng phdi
thuc hién 2 bu@c: Th nhat, cOng dia chi 6 nhd do ti€n trinh phét ra vGi gid
tri dia chi trong thanh ghi c0O sG d€ c6 dugc dia chi tuyét doi clla d nhd can
truy xuat. Th( hai, dia chi k€t qud & trén s& dudgc so sanh vGi gid tri dia chi
trong thanh ghi gidi han. Néu dia diandsh trong pham vi gidi han thi hé

diéu hanh cho phép t1en trinh truy xtl@ﬂi!@ nhd, ngUOcE-laa—flEElcg;n@t ngat
Ve 10i tpas 3t hA nh§ dugc phat va hé diéu h ?EEHQ% ¢ho phép
ti€n trin Base Register gir & PO yeu cauNhUvay Vit bao bé
truy xuat bat hOp 1€ dugc thuc hié ang G day.
Program
— —p
| _____
Limit Register | <]
Data
|
| ______________ .
Stack
GOingat dén Ti€n trinh
hé di€u hanh trong bO nhé

Hinh 3.6 : Tai dinh vi v6i su ho tro ctia phan cimg
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2.4.Qudn Iy b nhé roi

Trong bd nhd trong, phan chia ra cdc viing nhé da dugc phan phoi cho
cdc chuong trinh dang hoat dOng va moét sO viing nhG khéc loai chua dugc
st dung. Ving bd nhd rOi néi trén, khi can tdi mOt chuong trinh mdi sé
can tdi né, va lic dé né da dugc phan phdi (bi ban). Sau khi mOt chuong
trinh hoan thi€n cong viéc cla minh, né dugc két thic, viing nhd danh cho
né dugc gidi phéng. Bai toan quan 1y, phan phdi bd nhé thuOng xuyén xdy
ra, trong d6 bai toan qudn 1y bd nhd roi 1a mOt bai todn quan trong. C6 mot
s& phuong phdp d€ qudn 1y bd nhé réi. Vi du nhu hé di€u hanh don
chuong trinh, st dung can k€ viing bd nh& da phan phdi cho thong tin vé€
viing nh& rOi chua dugc phan phoi. MOt trong nhiing phuong phap quan ly
bO nhG rdi di€n hinh 13 phuong phép ké can. Phuong phip k€ cén c6 thé
dudgc chia ra: k& can nhi phan va k€ can tGng quat.
2.4.1.phuong phap ké cén nhi phan

Phuong phip k& can nhi phan tuong Ung vGi vi€c phan chia nhi
phan: BO nh& duoc chia 1am cac khoi nhG cé dd dai 1a 2% don vi b0 nhd
(don vi phO bién 1a trang), mOi ving b0 nhG c¢6 dd dai 2* phdi dugc dat &
dia chi chia hét cho 2~.

C6 ma mOt bang quan 1y cdc ving bd nhd roi, phan tUrk (k=0,1,2,...)
trong bang chlfa danh sich méc n6i ma cic ving b0 nhG 2* con dang roi.
Khi mOt chuong trinh doi h@i mOt viing nhd c6 do dai x thi thudt todn xU 1y
nhU sau: Tim sO k bé nhat d€ cung cap dU d0 dai x d6 (2>x). N&u khong c6
bdo sai s6t. N€u c6 phan phdi vao viing dé: nhu vay lién quan dé€n céc thao
ta: loai bd, bG sung, hay vUa loai bd, vlira bd sung céc phan tU trong cic
danh sdch trong bang.

Trong cic danh séch trén, chi y c¢6 3 danh sach khong rOng:

Danh sich v&i k=0: ¢6 1 phan t& trd vao 6 25;

Danh sich v&i k=1: ¢6 2 phan t0 trd vao 6 2 va  4;

Danh sich v&i k=3: ¢6 1 phan t& trd vao d 16;
2.4.2.Phuong phap ké cén téng quat

Ké cén tOng quat: ndy sinh van dé néu d0 dai x 1a 2% +1, phai phan
phOi mOt mién b0 nh& 2! 12 kh4 lang phi. Vi vay, cdi ti€n cdc d0 dai dugc
chia khéng theo cédc viing nhd theo dd dai 2% ma theo diy nao d6, chang han
theo day sO Fibonaxy: 1,1,2,3,5,8,... (L=Ly; + Ly, k>2). Chu y réng, day sO
Fibonaxy va ddy 1y thUa 2 c6 cling cong thUc chung:

Li=Li.i+ Ly,

Trong d6 j hodc 1 hodc 2 (khi j=1 chiing ta nhan lai day liy thira 2 theo ké
can nhj phan, con j=2 thi nhdn dugc diy Fibonaxy), va tOng quat héa Li=L,.
1#+Low), trong d6 b(k) 1a ham theo k nao do: b(k)<k.
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L. — It = [k |ab T |k |Ab
BAN ROI
Trong dg-ah-
0*/(**)\ y a={0- d§i V/C,)'i k? cAén trdi
G (9 1-d6i v6i ké cén phdi
00 1% ©1) 1% 0 b={gid tr] bit a khOi cha khi
1=
o~ gi4 tri bit b khoi cha khi a=1
A

Hinh 3.7: Cay cau tric ké cdn tdng quat

Bit a cho biét khGi 1a ké can tdi hay phdi, bit b nhan dugc tUr ddu
hi€u di c6 cla niit cha: bit a cla cha néu khOi con dang xét 1a ké can tri,
va bit b cUa cha néu khodi con dang xét 12 k& can phdi. Khi tach khoi, dia chi
cla ké cdn trdi (d0 dai Ly.,) tring v&i dia chi khOi con dia chi cla ké can
con phdi (d0 dai Ly) s€ ting L, so v&i dia chi kh6i. Qud trinh tich khoi
cho phép tim ki€m dugc khGi theo yéu cdu. Trinh bay su ban hodc r0i cla
tUng khOi dugc cho trong cic danh sach méc nOi va cac bang dugc thé hién
trong céc hinh v& bén trén (chd y rang trong cic phan tl ¢ chira dia chi cla
mOi khOi). Tuong tuU nhu truOng hop k€& cén nhi phan, sau mobi 1an gidi
phéng mOt khoi thi qud trinh ghép khoi c6 thé xdy ra.

TOng quit, cdy dugc st dung c6 bac 16n hon 2 va lidc d6 viéc tich
kh6i ¢6 thé thue hién d6i véi cay 16n hon.
3.Pi€u khi€n bd nhd gian doan
Muc tiéu,
- Nam dugc phuong thic t6i Uu héa viéc phin phOi bOi nh, trdnh ldng
phi va chia s6 tai nguyén bd nho.
3.1.TO chuc giin doan

Nhu di bi€t vGi hé di€u hanh hoat dOng theo ché d0 da ngudi dung,
tai cung mOt thdi di€m cé nhi€u ngudi cung lam viéc v&i mdy: tOn tai
nhi€u chuong trinh dang c6 mat tai bd nhd trong d€ lam viéc va néi chung
thi s6 chuong trinh nay khong gidm di nhur di xét. Vi b0 nh& trong 12 rat
han ché, c6 nhi€u ngudi ding (do vay c6 nhi€u chuong trinh ngudi ding
dang & trong bd nhd trong) va chudng trinh ngUdi diing c6 dd dai khong thé
gidi han trudc va vi vay, khong phdi toan b0 chuong trinh nguU0i dung nao
cing phdi trong bd nhG trong: m6t bd phdn nam & bO nhd trong va bd
phan con 1ai nam & bO nhd ngoai. DE lién k&t cac bO phdn néi trén, khong
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th€ st dung dia chi tuong doi trong phan phoi lién tuc ma cac bO phdn nay
phdi thOng nhat v&i nhau vé hé thOng dia chi, cdc 1énh quy chi€u dén cic
dia chi thOng nhat dé. Nhu vay, v&i mOt chuong trinh ngudi ding, cic dia
chi thuOc vao khong gian dia chi thuc va khong gian dia chi do.

B6 nhG trong dugc dia chi héa (bang sO, bat dau 1a dia chi 0 ) va
CPU truc ti€p thao tac 1dy va ghi bd nhé ddi vGi nhitng dia chi thubc bo
nh& trong mOt tap hOp nao do; tap hop céc dia chi néi trén dugc goi la
khong gian dia chi thuc. Luc lugng cUa khong gian dia chi thuc luén dugc
xé4c dinh trudc va gan vGi mdy.

Trong chuong trinh(khong phdi vi€t trén ngdon ng(t may), ngudi 1ap
trinh huéng dén bd nh& qua tap hop céc tén logic 12 ky hi€u ch’ khong
hoan toan 1a sO - dia chi thuc: mOt cich tOng quat, dia chi dugc bi€u thi
bang tén, cdc tén néi trén tao ra mOt khong gian tén. MOt chuong trinh dugc
vi€t nhu mOt th€ thOng nhat c6 mOi lién hé gilra cdc tén néi trén. Tap hop
céc tén s dung chua dugc xdc dinh trudc. Tap hgp céc tén — dia chi ¢c6 luc
lugng vuot qud dia chi c6 thuc trong bd nhd. V&i nhi€u ngudi ding, mot
“tén” khong phdi gan véi mot “dinh vi cO dinh” nao cd. Mat khéc, viéc
dung tén cUa céc ngUdi 1ap trinh khac nhau 1a dOc 1ap nhau, vi thé hé thOng
cho phép khong gian trén dugc phép dung la “v6 han”.

Hé th6ng chuong trinh can phai dinh vi dugc “bd nhG ” d6i véi moi
tén trong chuong trinh: can 4nh xa khdng gian tén vao dia chi vat 1y va trong
anh xa dé ndy sinh khai niém khéng gian dia chi do. Anh xa tir khong gian
tém t&i bd nhG vat ly dugc chia lam hai budc.

Budc 1: Do chuong trinh dich ddm nhan. Viéc x4c dinh dia chi do
khong phdi do chuong trinh ngudi ding hodc hé thOng phan cling ma do
chuong trinh dich trong hé thOng: dia chi do c6 th€ 1a ky hi€u, s hodc chi
dan ra s0. Tép hop cic dia chi do(do chuong trinh dich trong hé thOng thiét
18p) dugc goi 1a khong gian dia chi do (ngan gon 1 khong gian dia chi).

Budc 2: Do hé diéu hanh (cu thé 1a do di€u khién bd nhd) 4nh xa
dia chi do vio b0 nhé vat ly. Tai giai doan nay xdy ra qud trinh tdi b0 phan
cUa chuong trinh vao b0 nhd trong tai mOt viing nh& con rdi. Chuong trinh
dugc tai trong bO nhd& trong theo tap hgp cdc vung nhd r0i rac nhau dang
danh cho né.

Trong vi€c ki€n thi€t ndy sinhn cdc truOng hogp:

- POng nhat khong gian dia chi v&i b0 nhd vat 1y: 4nh xa chi can
chuong trinh hé thOng khi sinh ma may chuong trinh, hé di€u hanh chi ddm
bdo phan phoi lién tuc cO dinh b0 nhd. Assembler v&i tdi va st dung truc
ti€p 12 vi du cho truOng hgp nay.
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- Dbng nhat khong gian dia chi v6i khong gian tén: PAm bdo bang hé
di€u hanh khi st dung bang ky hi€u va hudng dan. MOt vi du cho truGng
hQp nay la trinh thong dich cUa APL trén IBM 370.

- BO dich sinh ra c4c dia chi tuong d6i, vé ban chat dugc coi 1a dia
chi do va sau d6 hudng chuong trinh t8i mOt doan nhd lién tuc. Sau khi
tdi, dia chi 3o bi x6a b va truy nhadp truc ti€p tGi dia chi thuc.

- Bién phép gidi quy€t mém réo nhat 12 bd dich xem xét dia chi do
nhU 1a cdc dia chi tuong d0i va thong tin vé dia chi dau; con hé di€u hanh
thuc con d4nh xa th( hai khong phdi qua m6t budc ma la qua mOt s6 budc:
thuat nglt bd nhd Ao lién quan d€n hé thOng bdo quan khong gian dia chi
do hién tai clia hé thGng. mot dia chi do khong phdi ludn ludn hubng tGi
mOt dia chi b0 nh& trong duy nhat. Bién phap nay thé hién trong di€u
khién theo segmen.

N6i chung, st dung b0 nhd do doi hdi phdi cé co ché dinh vi 1ai dia
chi (budc 2 néu trén) moi khi tai lai chuong trinh va di€u dé 13 hoan toan
khéc v6i phan phoi lién tuc. O ché dd phan ph6i bd nhd rdi rac, khong
dién ra viéc thay lai dia chi trong ndi dung chuong trinh hay thay ndi dung
chuong trinh (khdng cho phép chuong trinh tU bi€n dGi minh).
3.2.Pi€u khi€n bd nh& phan doan

Quan niém khong gian dia chi 12 mOt tap cdc phdn doan (segments) —
cac phan doan 12 nhirng phan b0 nh& kich thuGc khdc nhau va co lien hé
logic v0i nhau. M6i phan doan c6 mOt tén goi (sO hiéu phan doan) va mOt
d6 dai. Ngudi dung sé thi€t 1ap mOi dia chi v&i hai gid tri : <s6 hiéu phan
doan, offset>.

Khing gian vit Iy

Khiong gian dia chi

Hinh 3.8: Mo hinh phin doan bO nhé&
Co ché MMU trong ky thudt phan doan:

Can phai xdy dung mOt 4nh xa d€ chuyén d0i cdc dia chi 2 chi€u
dugc ngu0i dung dinh nghia thanh dia chi vat 1y mOt chi€u. Su chuyén doi
nay dudc thuc hién qua mbt bdng phdn doan. MOi thanh phan trong bang
phan doan bao gdbm mOt thanh ghi nén va mOt thanh ghi gi®i han. Thanh
ghi nén 1uu trF dia chi vat 1y noi bat ddu phan doan trong bO nhd, trong khi
thanh ghi giGi han ddc ta chi€u dai cUa phan doan.
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Chuyé€n déi dia chi:

MOdi dija chi do 1a mOt b <s,d> :
- 86 hiéu phdn doan s : duge st dung nhu chi muc d€n bang phan doan
- Dia chi tuong dbi d : c6 gia tri trong khodng tU 0 dén giGi han chiéu dai
cUa phan doan. Néu dia chi tuong d6i hop 1€, né sé& dugc cOng vdi gia tri
ch(a trong thanh ghi nén d€ phit sinh dia chi vat ly tuong Ung.

— !

v
B

limit | base —

Ba ng
phan doan

b
yes ﬁﬂia chi
——
vt Iy

bia chi c6 15i
Hinh3.9: Co che phan clmg ho tro ki thudt phan doan

/ \

Bang segment 2 o __ ....... 1
/ ky higu limit hase
|

no

3200 =
segment 0 1000 1400

Chuong trinh 400 6300

chinh 4300
400 4300

1100 4700

Churiing
frinh con

4700

6300

segmenl 1

segment 1
y 6700
.~ Khong gian dia chi Khang gian vat ly

Hinh 3.10: Hé thdng phéan doan
Cai dat bang phan doan:

C6 thé s dung céac thanh ghi d€ 1uu tr(t bdng phan doan néu sO
lugng phan doan nhd. Trong truGng hgp chuong trinh bao gdm qud nhi€u
phan doan, bang phan doan phdi dugc luu trong bd nh& chinh. MOt thanh
ghi nén badng phdn doan (STBR) chi dén dia chi bat dau cla bang phan
doan. Vi s6 1ugng phan doan s dung trong mOt chuong trinh bi€én dbng,
can s dung thém moOt thanh ghi dac ta kich thu@c bang phdn doan
(STLR).
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V&i mOt dia chi logic <s,d>, trudc tién sO hi€u phan doan s dugc
ki€m tra tinh hop 1& (s <STLR). K& tiép, cOng gi4 tri s v&i STBR d€ c6
duogc dia chi dia chi cUa phan t th( s trong bang phan doan (STBR+s).
Dia chi vat 1y cudi cling 13 (STBR+s + d)

Bia chi logic
STIR [—> 0 s|d
ﬂunb l
STBR 2

diing
limit | base ‘_"‘. * 4

Bia chi vt ly

Hinh 3.11. SU dung STBR, STLR va bang phan doan
Bao vé: MOt Uu diém ddc biét clla cO ché phan doan 1a khd ning dac ta
thudc tinh bdo vé& cho mOi phin doan. Vi mOi phan doan bi€u dién cho
mOt phan cla chuong trinh v&i nglt nghia dugc ngudi dung xic dinh,
ngUdi s dung c6 thé bi€t dugc mOt phan doan chlta dung nhiing gi bén
trong, do vay ho cé th€ dac ta cic thudc tinh bdo vé thich hgp cho tUng
phan doan.

CO ché phan cUng phu trach chuyén d6i dia chi b0 nhd sé ki€m tra

céc bit bao vé dugc gan vGi mOi phan tU trong bang phan doan d€ ngin
chdn céc thao tdc truy xudt bat hop 1& dén phan doan tuong Ung.
Chia sé phan doan: MOt uu di€m khic cUa kY thudt phan doan 1a kha
ning chia s& & mUc d6 phan doan. NhG khd ning niy, cdc ti€n trinh c6 thé
chia s v&i nhau tUng phan chuong trinh ( vi du céc thU tuc, ham), khong
nhat thiét phdi chia s€ toan b0 chuong trinh nhu truGng hgp phan trang.
MOi ti€n trinh c¢6 mOt bang phan doan riéng, mOt phan doan dugc chia sé
khi cdc phan t( trong bdng phan doan cla hai ti€n trinh khac nhau ciing chi
dén mOt vi trf vat 1y duy nhat.
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hing gian dja chi P1

limit | base

segment 0 0 |25286{43062

ditor
T 4425 [68348 .
data 1 1 | 68348

segment 1 Bang phin doan P1 data 1

43062

héng gian dia chi P2 72773 o

limit | base

0 [25286{43062
1 | 8850 [sooo3| 98333

Bing phin doan P2 Khing gian vat ly

Hinh 3.12 Chia sé code trong hé phan doan

3.3.Piéu khi€n bd nhé phan trang

Phan b0 nhd vat 1y thanh cdc khoi (block) c6 kich thudc cO dinh va
bang nhau, g0i 1a khung trang (page frame). Khong gian dia chi ciing dugc
chia thanh cdc khdi cé cung kich thudc v&i khung trang, va dudgc goi la
trang (page). Khi can nap mot ti€n trinh d€ xU 1y, céc trang cUa ti€n trinh
s& dugc nap vao nhing khung trang con trOng. MOt ti€n trinh kich thudc N
trang s€ yéu cau N khung trang tu do.

page 2

Khong gian dja chi

Khing gian vit ly
Hinh 3.13 M4 hinh b® nh& phan trang
Co ché MMU trong ky thudt phan trang:

CO ché phan cUng ho trg thuc hién chuyén dGi dia chi trong cd ché
phan trang 12 bang trang (pages table). MOi phan t( trong bang trang cho
bi€t cic dia chi bat ddu cUa vi trf 1uu tr(f trang tuong Ung trong bd nhG vat
ly ( sO hiéu khung trang trong b0 nh& vat 1y dang chlra trang ).

Chuyén d&i dia chi:

MOi dia chi phat sinh b3i CPU duQc chia thanh hai phan:

- 5O hiéu trang (p): s& dung nhu chi muc dén phan t& tudng Ung
trong bang trang.
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- dia chi tuong doi trong trang (d): k€t hgp v0i dia chi bat dau cla
trang d€ tao ra dia chi vat 1y ma trinh qudn 1y b0 nh& st dung.

Kich thudc cla trang do phan clng qui dinh. DE dé phan tich dja chi
do thanh sO hiéu trang va dia chi tuong ddi, kich thudc clla mdt trang thong
thudng 13 moOt liy thUra cUa 2 (bi€én dGi trong pham vi 512 bytes va 8192
bytes). N&u kich thu@c cla khong gian dia chi 12 2" va kich thudc trang 1 2
" thi m-n bits cao cUa dia chi do s& bi€u dién s hiéu trang, va n bits thap
cho biét dia chi tuong d06i trong trang.

dia chl dia chl
logic phys=ic
PR ]~
1
i
LY

Hinh 3. 14: CO ch€ phan cting ho tro phan trang
Cai dat bang trang:
Trong truOng hOp don gidn nhat, bang trang mOt tap cic thanh ghi dugc sU
dung d€ cai dat bang trang. Tuy nhién vi€c s dung thanh ghi chi phit hop
vGi céc bang trang c6 kich thudc nhd, n€u bang trang c6 kich thudc 16n, né
phai dugc 1uu tr(f trong b0 nh& chinh, va s& dung mOt thanh ghi d€ 1uu dia
chi bat dau luu trlt bang trang (PTBR).
Theo cdch t6 chlic nay, mOi truy xudt dén d{r liéu hay chi thi déu doi hoi
hai 1an truy xudt b0 nhd : mOt cho truy xudt dén bang trang va mOt cho
ban than d{ liéu!

[FERN I - ]

Khing gian dja chi  Bang trang

Khing gian vt ly
Hinh 3.15: M6 hinh b0 nh@ phén trang
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dia chl

logic

PTBR —-"—* p|d
; dia chl

iac
* | £ physic
[ [d ]

bdng trang

Hinh 3.16 : SU dung thanh ghi nén tré dén bang trang

C6 thé né tranh b4t viéc truy xudt bO nhé hai 1&n bang céch s dung
thém mOt viing nh& ddc biét , vGi tOc dO truy xudt nhanh va cho phép tim
ki€m song song, ving nhG cache nho nay thuOng dudgc goi 1a b0 nhd két
hgp (TLBs). MOi thanh ghi trong bd nhG két hgp gdm mot tif khéa va mOt
gi4 tri, khi dua dén b0 nhé k€t hgp mOt dodi tugng can tim, dOi tUQng nay
s& dugc so sanh cling lic vGi cdc tU khéa trong bO nhG két hgp d€ tim ra
phan t tuong Ung. NhO ddc tinh ndy ma viéc tim ki€m trén bd nh§ két
hgp dudgc thuc hi€n rat nhanh, nhung chi phi phan clng 1ai cao.

Trong k¥ thudt phan trang, TLBs dugc s dung d€ 1uu trlt cic trang bd
nh@ dugc truy cap gan hién tai nhat. Khi CPU phit sinh mOt dia chi, sO
hiéu trang cUa dia chi s& dugc so sanh v&i cdc phan tl trong TLBs, néu c6
trang tuong Ung trong TLBs, thi s& xdc dinh dugc ngay sO hi€u khung trang
tuong Ung, n€u khong mdi can thuc hién thao tic tim ki€m trong bdng
trang.

dia chl dia chl
logique phw=igue
M* M*
d —=| —
F trang khung “
TLE
F

¥
a5

Hinh 3.17: Bang trang v6i TLBs
T chuc bang trang:
MOi hé di€éu hanh c6 mOt phuong phdp riéng d€ t6 chlc luu tr(r bang
trang. Pa s c4c hé di€u hanh cdp cho moi ti€n trinh mOt bang trang. Tuy
nhién phuong phdp nay khong th€ chap nhdn dugc n€u hé di€u hanh cho
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phép quan 1y mOt khong gian dia chi ¢6 dung 1ugng qua (2%, 2%): trong cdc
hé thOng nhu thé€, ban than bdng trang ddi hdi mOt viing nh& quda 16n! C6
hai gidi phdp cho van dé nay:

«Phdn trang da c8p: phan chia bdng trang thanh cdc phan nhd, bdn than
bang trang ciing s€ duQc phan trang

L L ——" pagel
/ i
p | | "] page 500 e — —" pagel
page 501 /
/ pren | " page 500
| 501 ol | -
rff page 501
s i ---1 J‘/
béng trang cip 1 500 page 500 11—
bing trang clp 2 ing trang cép 1 500 page 900
B4 nhé vt Iy

béng trang cip 2
B& nhé vat Iy
Hinh 3.18: Bang trang nhi cap

Bang trang nghich ddo: s& dung duy nhat mOt bang trang nghich dao
cho tat cd céc ti€n trinh . MOi phan tU trong bang trang nghich ddo phan
4nh mOt khung trang trong bd nh& bao gbm dia chi logic clla mot trang dang
duogc luu tr(t trong b0 nhG vat 1y tai khung trang nay, ciing v4i thdng tin vé
ti€n trinh dang dugc s& hitu trang. MOi dia chi do khi d6 1a m6t bd ba <idp,
p,d>

Trong dé :

idp 12 dinh danh cUa ti€n trinh

p 12 s6 hiu trang

d 1a dia chi tuong doi trong trang

MO6i phén t( trong bang trang nghich ddo 13 mOt cdp <idp, p >. Khi
mOt tham khdo dén bd nh& dugc phat sinh, mOt phan dia chi do 1a <idp, p
> dugc dua dén cho trinh quan 1y b0 nh& d€ tim phan tU tuong Ung trong
bdng trang nghich ddo, n€u tim thdy, dia chi vat ly <i,d> s& dugc phit sinh.
Trong céc truOng hgp khdc, xem nhu tham khdo b6 nhd da truy xudt mot
dia chi bat hgp 1€.
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dia chi dia chl
lagic phy=ic
idplp |d i [d |
»| idpp

bdng trang nghich dao

Hinh 3.19: bang trang nghich ddo
Bao vé:

CO ché bdo vé trong hé thOng phan trang dugc thuc hién véi cic bit
bdo v& dugc gan v6i moOi khung trang. Thong thuOng , cédc bit nay dugc
luu trong bang trang , vi mOi truy xudt dé€n bd nh& déu phdi tham khdo
dén bdng trang d€ phat sinh dia chi vat 1y, khi d6, hé thdng c6 th€ ki€m tra
céc thao tic truy xudt trén khung trang tuong Ung c6 hop 1€ v4i thudce tinh
bdo vé cla n6 khong.

Ngoai ra, mOt bit phu trdi dugc thém viao trong cdu tric mOt phan t& cla
bdng trang : bit hgp 1&-bat hop 1€ (valid-invalid).

Hop [é : trang tuong Ung thulc vé khong gian dia chi cla ti€n trinh.

Bdt hop 1€ : trang tuong Ung khong nam trong khong gian dia chi cla ti€n
trinh, di€u nay c6 nghia ti€n trinh di truy xudt d€n mot dia chi khong dugc
phép.

<5 Hén bit
khung trang | valid-invalid
Hinh 3.20 Cau triic m&t phan tu trong bang trang.
Chia sé bo nhé trong co ch€ phan trang:

MOt Uu di€m cla cO ché phan trang 14 cho phép chia sé& cic trang
gilta cic ti€n trinh.Trong truOng hgp nay, su chia s& dugc thuc hién bang
cdch 4nh xa nhi€u dia chi logic vao mOt dia chi vat 1y duy nhat. C6 th€ 4p
dung kY thudt nay d€ cho phép c6 ti€n trinh chia s& mOt viing code chung:
né€u c6 nhi€u ti€n trinh cla cting mOt chuong trinh, chi can luu trf mot
doan code cUa chuong trinh nay trong bd nhd, céc ti€n trinh sé c6 thé cling
truy xudt dén céc trang ch(fa code chung nay. Luu y d€ c6 thé chia sé mOt
doan code, doan code nay phdi c6 thulc tinh reenterable (cho phép mOt ban
sao cUa chuong trinh dugc sU dung dOng thOi bdi nhi€u tic vu).
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radel 0|2 0 datal
code? b3 1
]
coded 2L ) codel
i| 0
data 1 5 code 2
=51 bédng trang Pl 4 data?
0 5
codel 2
code? Lla A code 3
code3 ERL 7
data? 3|4
BénhSwarly
P2 bdng trang P2

Hinh 3.21 chia sé cac trang trong hé phan trang
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CAU HOI CUNG CO BAI HOC

1.Trinh bay dugc nguyén 1y di€u khi€n bd nhd clla HPH, phuong thic t0i
Uu héa viéc phan phdi bdi nhd.

2.Trinh bay di€u khi€n b0 nhd lién tuc

3. Trinh bay di€u khi€n b nhG gidn doan

4. Xét mOt hé thOng trong d6 mOt chuong trinh khi dugc nap vio bd nhd
s€ phan biét hoan toan phan doan code va phan doan data. Gid sit CPU sé
x4c dinh dugc khi ndo can truy xudt 1énh hay dit li€u , va phdi truy xuat &
dau. Khi d6 m6i chuong trinh s& dugc cung cdp 2 b0 thanh ghi base-limit :
mOt cho phan doan code, va mOt cho phin doan data. BO thanh ghi base-
limit cUa phan doan code tU ddng dugc dat thudc tinh readonly. Thdo luan
cdc Uu va khuy€t di€m cUa hé thOng nay.

5.Tai sao kich thudc trang ludn 1a lily thira cUa 2 ?

6.Xét mOt khong gian dia chi c6 8 trang, mOi trang c6 kich thudc 1K. 4nh xa
vao bd nhd vat 1y c6 32 khung trang.

a) Dia chi logic gdm bao nhiéu bit ?

b) Dia chi physic gdbm bao nhiéu bit ?

7.Tai sao trong hé thOng st dung kY thudt phan trang, mOt ti€n trinh khong
thé€ truy xudt dén viing nhd khong dugc cdp cho né ? Lam c4ch nao hé diéu
hanh c6 th€ cho phép su truy xudt nay xdy ra ? H& di€u hanh c6 nén cho
phép diéu d6 khong ? Tai sao ?
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‘  CHUONG 3: _
PIEU KHIEN CPU, PIEU KHIEN QUA TRINH
Ma chuong: MH16-04
Gioi thiéu:

Nhimng hé thdng mdy tinh ban dau cho phép chi m6t chuong trinh
dugc thuc thi tai mOt thdi di€m. Chuong trinh nay cé toan quyén di€u
khi€n hé thOng va c6 truy xudt tdi tat cd tai nguyén cla hé thOng. Nhimg
hé thOng may tinh hi€n nay cho phép nhi€u chuong trinh dugc nap vao bl
nhG va dugc thuc thi dong hanh. SU phat tri€n nay yéu cau su di€u khi€n
manh mé hon va phan chia nhi€u hon gilta cdc qua trinh. Yéu cdu nay dan
dén khai niém qua trinh, mOt chuong trinh dang thuc thi. Qua trinh 12 mOt
don vi cong viéc trong mOt hé diéu hanh chia thoi hién dai.

MOt hé diéu hanh phlc tap hon dugc mong dgi nhi€u hon trong viéc
thuc hién cdc hanh vi cla ngudi ding. Mdc du quan tim ch( yéu cla hé
di€u hanh 13 thuc thi chuong trinh ngudi ding, nhUng né ciing quan tim
dén céc tic vU khdc nhau bén ngoai nhan. Do d6, mOt hé thOng chra tap
hgp cic qué trinh: qué trinh hé di€u hanh thuc thi mi hé thdng, qu4 trinh
ngUdi dung thuc thi ma ngudi dung. Tat cd qua trinh nay c6 ti€m ning thuc
thi ddng hanh, v&i m6t CPU (hay nhi€u CPU) dugc da hgp gilta ching.
Bang céch chuyén d6i CPU gilfa cdc qud trinh, hé diéu hanh c6 thé 1am cho
mdy tinh hoat dOng v4i niing sudt cao hon.

Muc Tiéu:

- Nam nguyén ly di€u phOi cic qué trinh dugc thuc hién trén CPU, t0i
uu héa st dung tai nguyén CPU, cic gidi phéap 1ap lich ma hé diéu
hanh thuc hién nham di€u phOi cic qué trinh dudc thuc hién trén
CPU.

- Hi€u dugc cdc nguyén nhin giy b€ tac cla hé thOng va cich phong
nglra, x 1y bé tac.

- Rén luyén kha niing tU duy, Iap luan cé tinh khoa hoc

- Tinh than hO trg nhau trong hoc tap.

NOi dung chinh:
1.Trang thai cUa qua trinh
Muc tiéu:
- Nam dugc trang thdi cla qud trinh.

Khi mdt qué trinh thuc thi, né thay dGi trang thdi.Trang thai cUa
qué trinh dugc dinh nghia bdi cdc hoat ddng hi€én hanh cla qua trinh do.
MO6i qud trinh ¢6 th€ & mt trong nhiing trang thdi sau:

e MGi (new): quéa trinh dang dugc tao ra
e Dang chay (running): céc chi thi dang dugc thuc thi
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e ChO (waiting): qué trinh dang ch0 su kién xdy ra (nhU hoan
thanh viéc nhap/xudt hay nhan tin hiéu)
 San sang (ready): qué trinh dang chd dudc gan t&i mOt b x(r 1y.
» K&t thiic (terminated): qud trinh hoan thanh viéc thuc thi
Céc tén trang thdi nay 1a bat kY, va ching khic nhau & cic hé di€u

hanh khé4c nhau. Tuy nhién, céc trang thai ma ching hién dién dugc tim
thay trén tat cd hé thOng. C4c hé diéu hanh x4c dinh md ta trang thai qua
trinh. Chi mOt qu trinh c6 th€ dang chay tUc thi trén bat ky bd xU Iy nao
mac di nhi€u qu4 trinh c¢6 th€ & trang thai san sang va chd.

admitted interrupt i terminated

scheduler dispatch

I/O or event completion

Hinh 4.1 Luu do trang thai qua trinh

1.1.Ch€ dé xu Iy clia ti€n trinh

PE dam bdo hé thOng hoat dOng ding dan, hé di€u hanh can phai
dugc bdo vé khoi su xAm pham cUa cic ti€n trinh. Ban than cic ti€n trinh
va dt liéu ciing can dugc bdo vé& d€ tranh cic anh hudng sai lac 1an nhau.
MOt céach ti€p can d€ gidi quy€t van dé€ 1a phan biét hai ch€ d6 xU 1y cho
céc ti€n trinh : ché d0 khong ddc quyén va ch€ dd ddc quyén nhO vao su
trQ gitip cUa cO ché phan clng. Tap 1énh clla CPU dugc phan chia thanh
cdc 1énh dac quyén va 1€énh khong ddc quyén. CO ché phan cL'rng chi cho
phép cdc 1énh dac quyen dugc thuc hién trong ché d6 dac quyen Thong
thu‘dng chi ¢c6 hé diéu hanh hoat d0ng trong ché d6 dac quyen céc ti€n
trinh cUa ngudi diing hoat dOng trong ch€ d0 khong ddc quyén, khong thuc
hién dugc céc 1énh ddc quyén cé nguy cO dnh huéng dén hé thdng. Nhu
vay hé di€u hanh dugc bdo vé&. Khi mOt tién trinh ngudi ding goi dén
mOt 10i goi hé thOng, tién trinh clia hé diéu hanh x( 1y 10i g0i nay s& hoat
dOng trong ché& d0 dac quyén, sau khi hoan tat thi trd quyén di€u khién vé
cho ti€n trinh ngudi dung trong ché d0 khong dac quyén.

1/0 or event wait

Ché di khiing
dic quyén

Hé diéu hanh Ché di dic quyén

Hardware
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Hinh 4.2 Hai ché dé xtr ly
1.2.Cau tric dit liéu khoi qudn Iy ti€n trinh
Hé diéu hanh qudn 1y céc ti€n trinh trong hé thOng thong qua khOi quan 1y
ti€n trinh (process control block -PCB). PCB 1a mQt ving nhd Iuu trlt cac
thong tin md ta cho tién trinh, vGi c4c thanh phan chl yéu bao gbm :
- Pinh danh cUa ti€n trinh (1) : gidp phan biét céc tién trinh
- Trang théi ti€n trinh (2): xdc dinh hoat ddng hién hanh cUa tién trinh.
- Ng{t cdnh cUa ti€n trinh (3): md ta céc tai nguyén ti€n trinh dang trong qu4
trinh, hodc d€ phuc vu cho hoat dOng hién tai, hodc d€ lam cO sG phuc
hOi hoat dOng cho ti€n trinh, bao gdm cic thong tin vé:

- Trang thdi CPU: bao gdbm ni dung cic thanh ghi, quan trong nhat la
con trd 1€nh IP Iuu trt dia chi cAu 1énh k€ ti€p ti€n trinh s& x{ ly. Céc
thong tin nay can dugc 1uu tr(r khi xay ra mOt ngdt, nham c6 th€ cho phép
phuc hOi hoat dOng cla ti€n trinh ding nhu trudc khi bi ngat.

-BO xur Iy: ding cho mdy cé cau hinh nhi€u CPU, x4c dinh s6 hiéu
CPU ma tién trinh dang s dung.

-BO nh& chinh: danh sich cac khdi nhé dugc cap cho tién trinh.

-Tai nguyén st dung: danh sich cic thi mguyén hé thOng ma ti€n trinh
dang s dung.

-Tai nguyén tao l8p: danh sich céc tai nguyén dugc ti€n trinh tao 1ap.
- Théng tin giao ti€p (4): phan dnh cic thong tin vé& quan hé cUa tién trinh
vGi céc tién trinh khéc trong hé thOng :

-Tién trinh cha: ti€n trinh tao 1ap ti€n trinh nay .

-Tién trinh con: cic ti€n trinh do ti€n trinh nay tao 1ap .

-DJ uu tién : gitp bO di€u phOi c6 thong tin d€ 1ua chon ti€n trinh

duogc cap CPU.
- Thong tin théng ké (5): diy 14 nhimg thong tin thOng ké vé hoat dOng
cUa ti€n trinh, nhu thoi gian d s& dung CPU,thGi gian ch0. Céc thong tin
nay c6 th€ c6 ich cho cong viéc danh gi tinh hinh hé thOng va du doén céc
tinh hudng tuong lai.
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L pid
P ‘__ status
L — Ready List/Waitinglist
| CPU-state-rec
processor
34— Main store — ir|Unitl |~|—b{Unit'2H—r
Resource RCB1 RCEB
| Created resouce
T em | “HRCBIRCET
4 +— Progeny - —
] Pricrity —L|pc13 1 ‘ -|—~|PCBQ| HPCBB | -|—>
— CPU time
5 —

Hinh 4.3 Kh6i mé ta ti€n trinh

1.3.Thao tic trén ti€n trinh
Hé diéu hanh cung cdp céc thao tic chll y€u sau day trén mot ti€n trinh :
- Tao 1ap ti€n trinh (create)
- K&t thic ti€n trinh (destroy)
- Tam dUng ti€n trinh (suspend)
- T4i kich hoat ti€n trinh (resume)
- Thay d6i d6 Uu tién ti€n trinh
1.3.1.Tao lap ti€n trinh

Trong qud trinh xU 1y, mOt ti€n trinh c6 th€ tao 1ap nhi€u tién trinh
m&i bang cich st dung mot 101 g0i hé thOng tuong Ung. Tién trinh goi 10i
20i hé thOng d€ tao ti€n trinh mdi s& dugc goi 1a ti€n trinh cha, ti€n trinh
dugc tao goi 12 ti€n trinh con. MOi tién trinh con dén 1UQt né 1ai c6 thé tao
céc ti€n trinh mai...qud trinh nay ti€p tuc s& tao ra mOt cdy ti€n trinh.

Racin

e

ed appeu init
AR LS o3
| |
Hinh 4.4.M6t ciy tié€n trinh trong hé thong UNIX
Céc cong viéc hé di€éu hanh can thuc hién khi tao 1ap ti€n trinh bao gdm :

D

|
|
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- Pinh danh cho ti€n trinh m&i phat sinh
- Pua ti€n trinh vao danh sich quan 1y cla hé thOng
- X4c dinh d0 Uu tién cho ti€n trinh
- Tao PCB cho tién trinh
- Cap phit céic tai nguyén ban dau cho ti€n trinh
Khi mOt tién trinh tao 1ap mot ti€n trinh con, ti€n trinh con c6 thé s& duoc
hé diéu hanh truc ti€p cap phat tai nguyén hodc dugc ti€n trinh cha cho
thUra hudng moOt sO tai nguyén ban dau.
Khi mot ti€n trinh tao ti€n trinh mdi, ti€n trinh ban dau c6 thé x{ 1y theo
mOt trong hai kha niing sau :
- Ti€n trinh cha ti€p tuc x(r 1y dOng hanh vai ti€n trinh con.
- Ti€n trinh cha chO dén khi mOt ti€n trinh con nao d6, hodc tat cd céic tién
trinh con két thiic x(r 1.
Céc hé diéu hanh khic nhau c6 th€ chon lua céc cai dat khdc nhau dé€ thuc
hi€n thao tic tao 1ap mOt tién trinh.
1.3.2.Két thic ti€n trinh

MOt ti€n trinh két thiic x( 1y khi né hoan tat chi thi cui cling va sU
dung moOt 10i g0i hé thOng d€ yéu cdu hé di€u hanh hly b né. Poi khi
mOt ti€n trinh c6 th€ yéu cau hé di€u hanh két thic x( Iy cla mot ti€n
trinh khdc. Khi mOt ti€n trinh k€t thiic, hé di€u hanh thuc hién cidc cong
viéc :
- thu hOi cé4c tai nguyén hé thOng di cap phét cho tién trinh
- hly ti€n trinh khdi tat cd cdc danh sich qudn Iy cla hé thOng
- hly bd PCB cUa tién trinh
Hau hét c4c hé diéu hanh khong cho phép cdc ti€n trinh con ti€p tuc tOn tai
né€u tién trinh cha da k€t thdc. Trong nhitng hé thOng nhu thé, hé di€u
hanh s& tu dOng phat sinh mOt loat cic thao tic két thic ti€n trinh con.
1.3.3.Cap phat tai nguyén cho ti€n trinh

Khi c6 nhi€u ngu0i sU dung dOng thoi Iam viéc trong hé thOng, hé
di€u hanh can phai cap phat céc tai nguyén theo yéu cau cho mOi ngudi st
dung. Do tai nguyén hé thOng thudng rat giGi han va cé khi khong thé€ chia
s, nén hi€m khi tat cd cic yéu cau tai nguyén dOng thOi déu dudgc thda
man. Vi thé can phai nghién clu mOt phuong phap d€ chia sé mOt sO tai
nguyén h{tu han gi(ra nhi€u ti€n trinh ngUOi dung dOng thoi. Hé di€u hanh
qudn 1y nhi€u loai tai nguyén khac nhau (CPU, b0 nh& chinh, cdc thiét bj
ngoai vi ...), vOi moOi loai cdn c¢6 mdt co ché cap phdt va cic chién lugc
cap phat hiéu qUa. MOi tai nguyén dugc bi€u dién thdng qua mOt cdu tric
d{r li€u, khéc nhau vé chi ti€t cho tUng loai tai nguyén, nhung cG bdn ch(a
dung céc thong tin sau :
- Dinh danh tai nguyén
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- Trang thai tai nguyén : diy 1a cic thong tin mo ta chi ti€t trang théi tai
nguyén : phan nao cUa tai nguyén da cap phat cho ti€n trinh, phdn nao con
6 th€ st dung ?

- Hang doi trén mOt tai nguyén : danh sich cdc ti€n trinh dang chd dugc
cap phit tai nguyén tuong Ung.

- BO cap phat : 13 doan code ddm nhi€m vi€c cap phat mOt tai nguyén
ddac thu. MOt sO tai nguyén doi hoi cic gidi thudt dac biét (nhu CPU, b0
nh& chinh, hé thdng tap tin), trong khi nh{ing tai nguyén khéc (nhU céc thiét
bi nhap/xudt) c6 th€ can cdc gidi thudt cdp phat va gidi phéng tOng quat
hon.

Pinh danh

Trang thai tai nguyén

Danh sach cdc tién trinh
dang dgi tai nguyén

Hang dgi

b o Con tré dén doan code
B cap phat cip phat tai nguyén

Hinh 4.5 Khoi qudn Iy tai nguyén

Cac muc tiéu cUa kY thudt c8p phit :
- Bdo ddm mOt sO 1ugng hop 1€ céc ti€n trinh truy xudt dOng thOi dén cic
tai nguyén khong chia sé dugc.
- Cap phit tai nguyén cho ti€n trinh c¢6 yéu cau trong mot khodng th0i gian
tri hodn c6 th€ chap nhan dudgc.
-TGi Uu héa su st dung tai nguyén.
DE c6 th€ théa min cac muc tiéu k€ trén, can phai gidi quyét cic van dé
ndy sinh khi c¢6 nhi€u ti€n trinh déng thdi yéu cau mot tai nguyén khong
thé& chia sé.
2. Piéu phéi qua trinh
Muc tiéu:

- Nam nguyén Iy di€u phdi cdc qud trinh dugc thuc hién trén CPU, t0i
Uu héa sU' dung tai nguyén CPU.

Trong mdi trudng hé di€u hanh da nhi€m, b phan di€u phdi ti€n trinh
c6 nhi€m vu xem xét va quy€t dinh khi ndo thi dUng ti€n trinh hién tai dé
thu hOi processor va chuy€n processor cho ti€n trinh khac, va khi di c6 dugc
processor thi chon ti€n trinh nio trong sO céc ti€n trinh & trang théi ready dé
c&p processor cho né. O day ching ta cAn phan biét su khac nhau gilfa diéu
d0 tién trinh va di€u phOi tién trinh.
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2.1. Gii thiéu

»  Céc co ché di€u phéi ti€n trinh: Trong cong tic di€u phoi ti€n trinh
b0 di€u phOi st dung hai co ché di€u phOi: Piéu phdi dOc quyén va
diéu phoi khong dOc quyén.

Di€u phOi dOc quyén: Khi c6 dugc processor ti€n trinh toan
quy€n s dung processor cho dén khi ti€n trinh két thic xU 1y hodc ti€n
trinh tu dOng trd 1ai processor cho hé thdng. Cic quyét dinh di€u phdi xdy
ra khi: Ti€n trinh chuyén trang thai tU Running sang Blocked hodc khi ti€n
trinh két thic.

Diéu phOi khong dbc quyén: BO phan di€u phOi ti€n trinh c6 thé
tam dUng ti€n trinh dang xU 1y d€ thu hoi processor cla né, d€ cap cho
ti€n trinh khdc, sao cho phut hgp v&i cong tic di€u phoi hién tai. Cac quyét
dinh di€u phOi x3y ra khi: Tién trinh chuyén trang thai hodc khi ti€n trinh
két thic.
>  Céac dac di€m cUa tién trinh: Khi t6 chUc diéu ph6i tién trinh, bO

phan diéu phoi tién trinh cla hé di€éu hanh thuOng dua vao cic ddc
di€m cUa ti€n trinh. Sau day 12 mOt sO ddc di€m cla ti€n trinh:

Tién trinh thién hudng Vao/Ra: La cic ti€n trinh can nhi€u thoi
gian hon cho vi€c thuc hi€n céc thao tac xuat/nhap dit 1i€u, so v&i thoi gian
ma ti€n trinh can d€ thuc hién cic chi thi trong né, dugc goi 1a cic ti€n
trinh thién hudng Vao/Ra.

Ti€n trinh thién hudng x{ ly: Nguoc 1ai vGi trén, diy 1a cic ti€n
trinh can nhiéu thOi gian hon cho viéc thuc hién céc chi thi trong né, so v&i
thOi gian ma ti€n trinh d€ thuc hién céc thao tic Vao/Ra.

Tién trinh tuong tic hay x(r Iy theo 16: Ti€n trinh can phai trd 1ai
két qud tlc thOi (nhU trong hé di€u hanh tuong tic) hay két thic x& Iy mébi
trd vé két qua (nhu trong hé di€u hanh x( 1y theo 16).

PO uu tién cla ti€n trinh: MOi ti€n trinh dugc gan mOt dd Uu tién
nhat dinh, d0 Uu tién cla ti€n trinh c6 th€ dugc phat sinh tu dOng bdi hé
thOng hodc dugc gin tuGng minh trong chuong trinh cla ngUdi s dung.
PO uu tién cUa ti€n trinh c6 hai loai: Th{ nhat, d0 Uu tién tinh: 1a d0 uu
tién gan truGc cho ti€n trinh va khong thay dGi trong sult thdi gian sOng cUa
ti€n trinh. Th( hai, d0 Uu tién dOng: 13 d6 Uu tién dugc gan cho ti€n trinh
trong qua trinh hoat dOng cla né, hé di€u hanh sé gin lai d6 Uu tién cho
ti€n trinh khi moi truOng xU 1y cUa ti€n trinh bi thay d6i. Khi moi truOng
xU 1y cUa ti€n trinh bi thay d0i hé di€u hanh phai thay dGi d0 uu tién cla
ti€n trinh cho phit hgp vdi tinh trang hién tai clia hé thdng va cong tic di€u
phOi tién trinh clla hé di€u hanh.

ThOi gian s& dung processor cUa ti€n trinh: Ti€n trinh can bao
nhiéu khodng thOi gian cla processor d€ hoan thanh x(r 1y.
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ThOi gian con 1ai ti€n trinh can processor: Ti€n trinh con can bao
nhiéu khodng th0i gian cla processor n(ta d€ hoan thanh x(r 1y.

B0 phén di€u phoi ti€n trinh thuOng dua vao dac di€ém cla tién
trinh d€ thuc hién di€u phéi & mUec tc ty, hay di€u phbi tic vu. Di€u phoi
tac vu dugc phdi thuc hién trudc di€u phoi ti€n trinh. O mUc nay hé diéu
hanh thuc hién viéc chon tdc vu d€ dua vao hé thOng. Khi c6 mot ti€n
trinh dugc tao 1ap hodc khi c6 mOt ti€n trinh két thiic xU 1y thi bd phan
diéu phOi tic vu dugc kich hoat. Pi€u phli tic vu quyét dinh su da
chuong cla hé thOng va hi€u qua ciing nhU muc tiéu cUa di€u phOi clia bd
phan di€u phéi ti€n trinh. Vi du, d€ khi thac tOi da thGi gian x( 1y cla
processor thi b0 phan di€u ph0i tic vuU phdi dua vao hé thOng sO 1uong céc
ti€n trinh tinh huéng Vao/Ra can d6i v&i sO 1ugng céc ti€n trinh tinh huéng
xU 1y, cdc ti€n trinh nay thuOc nhiing tic vu ndo. N&u trong hé thOng c6 qud
nhi€u ti€n trinh tinh hudng Vao/Ra thi sé ling phi thdi gian xU 1y cla
processor. N€u trong hé thOng cé qui nhi€u ti€n trinh tinh hudng x( 1y thi
processor khong th€ dap Ung va c6 th€ cic ti€n trinh phdi doi lau trong hé
th&ng, dan dén hi€u qua tucng tic sé thap.
>  Muc tiéu di€u phi: b0 phan di€u phi ti€n trinh cla hé di€u hanh

phdi dat dugc cic muc tiéu sau day trong cong tac di€u phoi cla né.

SU cong bang (Fairness): Céc ti€n trinh déu cong bang v&i nhau
trong vi€c chia s thOi gian xU 1y cla processor, khong cé ti€n trinh nio
phai chO dgi v han d€ dugc cap processor.

Tinh hiéu qua (Efficiency): Tan dung dugc 100% thOi gian xU 1y
cUa processor. Trong cong tic di€u phoi, khi processor r0i bd phan di€u
phOi s€& chuyén ngay né cho ti€n trinh khic, n€u trong hé thdng cé ti€n
trinh dang & trang thai chd processor, nén muc tiéu nay dé dat dugc. Tuy
nhién, n€u hé diéu hanh dua vao hé thOng qu4 nhi€u ti€n trinh thién hudng
vao/ra, thi nguy cO processor bi rOi 12 ¢6 thé&. Do d6, dé dat dudc muc tiéu
nay hé di€u hanh phai tinh todn va quyét dinh nén dua vao hé thGng bao
nhiéu ti€n trinh thién hudng vao/ra, bao nhiéu ti€n trinh thién hudng x( 1y,
I3 thich hgp.

ThOi gian ddp Ung hop 1y (Response time): POi v&i cédc ti€n trinh
tUong tic, diy 1a khodng thOi gian tU khi ti€n trinh dUa ra yéu cau cho dén
khi nhan dugc su hdi diap. MOt ti€n trinh dip Ung yéu cau cla ngudi sUr
dung, phdi nhan dugc thong tin hoi ddp tU yéu cdu cla né thi né mdi cé
th€ trd 10i ngudi s& dung. Do d6, theo ngudi s dung thi b phan di€u
phOi phdi cuc ti€u hoa thOi gian hOi d4p cla cdc ti€n trinh, c6 nhu vay thi
tinh tuong tic cUa ti€n trinh mdi ting 1én.

Thoi gian luu 1ai trong hé thong (Turnaround time): Pay la
khodng thOi gian tU khi ti€n trinh dugc dua ra dén khi dugc hoan thanh.
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Bao gOm th0i gian thuc hién thuc t€ cOng v&i thdi gian d0i tai nguyén (bao
gOm cd dgi processor). Pai luong nay dung trong cidc hé di€u hanh x( 1y
theo 16. Do d6, b0 phan di€u phdi phdi cuc ti€u thdi gian hoan thanh (Iuu
lai trong hé thdng) cUa cic tdc vu x{r 1y theo 10.

Thong 1uong tOi da (Throunghtput): Chinh sich di€u phdi phai cO
gang dé€ cuc dai dudc s6 lugng ti€n trinh hoan thanh trén mOt don vi thoi
gian. MUc tiéu nay it phu thubc vao chinh sich di€éu phOi ma phu thudc
nhi€u vao thOi gian thuc hi€n trung binh cUa céc ti€n trinh.

Cong tac di€u phOi cUa hé di€éu hanh khé c6 thé thda mian dOng thoi
tat cd cdc muc tiéu trén vi ban than cdc muc tidu nay da cé su’ mau thudn
vGi nhau. Cic hé di€u hanh chi c6 th€é dung hoa cic muc tiéu nay 3 mot
mUc dO nao do.

Vi du: Gid sU trong hé thOng c6 bOn ti€n trinh Py, P,, P3, P4, thdi gian (t)
ma cé4c ti€n trinh nay can processor d€ xUr 1y 1an lugt1a 1, 12, 2, 1. N€u ban
dau c6 2 ti€n trinh P, va P, & trang thai ready thi chdc chan bd phén di€u
phOi s cap processor cho P,. Sau khi P, két thiic thi processor s& dugc cap
cho P, d€ P, hoat dOng (running), khi P, thuc hién dugc 2t thi P; dugc dua
vao trang thai ready. Néu d€ P, ti€p tuc thi P; phdi chd lau (chd 8t), nhu
vay s€ vi pham muc tiéu thOi gian h6i ddp va thong IuQng tdi da (dbi vdi
P;). N&u cho P, dUng d€ cap processor cho P; hoat dOng dén khi két thiic,
khi d6 thi P, vio trang thdi ready, b0 di€u phOi s& cap processor cho Py, va
c nhu thé, thi P, phdi chO lau, nhu vay s& dat dugc muc tiéu: thOi gian
hoi ddp va thong 1uong t0i da nhung vi pham muc tiéu: cong bang va thdi
gian 1uu 1ai trong hé thdng (d0i vGi P,).

2.2. TO chitc di€u phéi

P& t0 chlic di€u phOi tién trinh hé di€u hanh st dung hai danh sich: Danh
sdch san sang (Ready list) diing d€ ch(a cdc tién trinh & trang thdi san sang.
Danh sdch dgi (Waiting list) dung d€ ch(fa c4c ti€n trinh dang dgi d€ dugc
b6 sung vao danh sich san sang.

Chi c6 nhiitng ti€én trinh trong ready list m&i dugc chon d€ cap
processor. Cac ti€n trinh bj chuyén vé trang thdi blocked sé dugc b0 sung
vao waiting list. H& thOng chi c¢6 duy nhat mOt ready list, nhung c6 th€ tOn
tai nhi€u waiting list. Thong thuOng hé di€u hanh thiét k€ nhi€u waitting
list, mOi waitting list dung d€ chla cdc ti€n trinh dang dgi dugc cap phat
mOt tai nguyén hay mOt suU kién riéng bi€t nao d6. Hinh sau ddy minh hoa
cho viéc chuyén ti€n trinh gilta cdc danh sch:
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> Ready list
«— | Waitting list 1 I: 5
«—3 | Waitting list 2 I; 6

Hinh 4.6: SO d® chuy@n ti€n trinh vao cic danh sich

Trong do:
1. Ti€n trinh trong hé thOng dugc cdp day dUd tai nguyén chi thi€u
processor.
2. Ti€n trinh dugc b di€u phdi chon ra d€ cap processor d€ bat dau x(r Iy.
3. Ti€n trinh két thic x( 1y va trd 1ai processor cho hé di€u hanh.
4. Tién trinh hét thGi gian dUgc quyén s dung processor (time-out), bi bd
di€u phOi ti€n trinh thu hoi 1ai processor.
5. Ti€n trinh bi khéa (blocked) do yéu cdu tai nguyén nhung chua dugc hé
diéu hanh cap phat. Khi d6 ti€n trinh dugc dua vao danh sich céc ti€n trinh
doi tai nguyén (waiting list 1).
6. Tié€n trinh bi khéa (blocked) do dang dgi mot su ki€n nao d6 xdy ra. Khi
d6 ti€n trinh dugc b di€u phOi dua vio danh sich cic ti€n trinh doi tai
nguyén (waiting list 2).
7. Tai nguyén ma ti€n trinh yéu cdu da dugc hé di€u hanh cap phat. Khi d6
ti€n trinh dugc b di€u phdi chuyén sang danh sich céc ti€n trinh 3 trang
thai san sang (ready list) d€ chO dugc cap processor d€ dugc hoat dOng.
8. Sukién ma ti€n trinh chd da x4y ra. Khi d6 ti€n trinh dugc bd di€u phoi
chuyén sang danh sich cdc ti€n trinh & trang thai san sang (ready list) dé
chO dugc cap processor.
2.3. Cac chién lugc diéu phoi

Chié€n lugc FIFO (First In First Out): trong chi€n lugc nay, khi
processor r0i thi hé diéu hanh s& cap né cho ti€n trinh dau tién trong ready
list, day 1a ti€n trinh dugc chuyén sang trang thai ready sGm nhat, cé thé 1a
ti€n trinh dugc dua vao hé thOng sGm nhat. FIFO dugc st dung trong di€u
phOi dOc quy€n nén khi ti€n trinh dugc cdp processor né s& s3d hiiu
processor cho dén khi két thiic x(r 1y hay phdi dgi mot thao tic vao/ra hoan
thanh, khi d6 ti€n trinh chU dOng trd 1ai processor cho hé thOng.

Vi du: Néu hé diéu hanh can cap processor cho 3 ti€n trinh P1, P2, P3,
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vOi thOi di€m vao ready list va khodng thOi gian moi ti€én trinh can
processor dUgc md ta trong bang sau:
Tién trinh  thOi di€m vao t/g xUly

P, 0 24
P, 1 3
P; 2 3
Thi th(f tu cap processor cho céc ti€n trinh di€n ra nhu sau:
Tién trinh: P, P, P;
Thoi di€m: 0 24 27

Vay thdi gian chd cla tién trinh P, 12 0, cla P, 12 23 (24 - 0), cUa P;

12 25 (24 + 3 - 2). Va thGi gian chO doi trung binh cla céc ti€n trinh
la:

(0 +23+25)/3=16.

Nhu vay FIFO ton tai mOt s6 han ché: Th nhat, c¢6 thdi gian chO doi
trung binh 16n nén khong phit hop véi cic hé thOng chia sé thdi gian. Th(r
hai, khd ning tuong tic kém khi né6 dugc 4p dung trén cdc hé thOng
uniprocessor. ThU ba, n€u c4c ti€n trinh & dau ready list can nhiéu thdi gian
cUa processor thi cdc ti€n trinh & culi ready list s& phdi chd 1au m&i dugc
cap processor.

Chié€n lugc phan phdi xoay vong (RR: Round Robin): trong chién
1ugc nay, ready list dugc thi€t k€t theo dang danh sach ndi vong. Ti€n trinh
dugce bd di€u phdi chon d€ cdp processor cling 14 ti€n trinh & dau ready
list, nhUng sau mOt khodng thOi gian nhat dinh nao dé thi b0 di€u phoi lai
thu hoi 1ai processor cla ti€n trinh vlra dudc cdp processor va chuy&n
processor cho ti€n trinh k€ ti€p (bay gi® da trd thanh ti€n trinh dau tién)
trong ready list, ti€n trinh vUa bi thu hOi processor dugc dua vao 1ai culi
ready list. R rang ddy 1a chi€n Iugc di€u phdi khong dOc quyén.

Khodng khodn thOi gian ma moi ti€n trinh dugc s3 hitu processor dé€
hoat dOng 13 bang nhau, va thudng dudc goi 1a Quantum.

Vi du: Néu hé di€u hanh can cap processor cho 3 tién trinh P;, P,, P;
vOi thoi di€m vao ready list va khodng thOi gian moi ti€én trinh can
processor dUgc md ta trong bang sau:

Tién trinh thoi diémvao  t/gxUly
P, 0 24
P, 1 3
P; 2 3

Quantum =4
Thi th( tu c@p processor cho cic ti€n trinh 1an U0t 1a:
Tiéntrinh P, P, P; P, P, P P P
Thoi diém 0 4 7 10 14 18 22 26
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Vay thOi gian chd dgi trung binh sé Ia: (0+6+3+5)/3=4.46

Nhu vay RR c6 thGi gian chO doi trung binh nhd hon so v&i FIFO

Trong chién Iugc nay, van dé dat ra d0i vdi cong tic thi€t k€ 1a:
nén chon quantum bang bao nhiéu 1a thich hgp, néu quantum nhd thi
hé théng phdi tOn nhi€u thGi gian cho viéc cap nhat ready list va
chuy€n trang théi ti€n trinh, dan dén vi pham muc tiéu: khai thic t0i
da thOi gian xU 1y cUa processor. Néu quantum 16n thi thdi gian chO
doi trung binh va thoi gian hoi ddp s€ ting 1én, dan dén tinh tuong tic
cUa hé thOng bi gidm xulng.

Chié€n luoc theo d® uu tién: trong chi€én 1uQc nay, b0 phan diéu
phOi ti€n trinh dua vao d6 Uu tién cla céc ti€n trinh d€ t0 chlc cap
processor cho ti€n trinh. Ti€n trinh dudc chon d€ cap processor 1 ti€n trinh
c6 d0 Uu tién cao nhat, tai thGi di€m hién tai.

O day hé diéu hanh thudng t chlc gan dd Uu tién cho tién trinh theo
nguyén tac k&t hop gilt gan tinh va gan dOng. Khi khéi tao ti€n trinh dugc
gan d0 uu tién tinh, sau d6 phu thuOc vio moi truOng hoat dOng cUa tién
trinh va cdng tdc di€u phdi ti€n trinh clUa b0 phan di€u phOi ma hé di€u
hanh c6 thé€ thay dGi d0 uu tién cUa ti€n trinh.

Khi hé thOng phat sinh mOt ti€n trinh ready mdi, thi bd phan diéu phOi
s€& so sanh d0 Uu tién cUa ti€n trinh m&i phat sinh vGi dd Uu tién cla tién
trinh dang s& h{tu processor (tam g0i 12 ti€n trinh hién tai). Néu ti€n trinh
mdi c6 dd uu tién thdp hon tién trinh hi€n tai thi b0 phan di€u phoi sé
chén né vao ready list tai vi trf thich hgp. N€u tién trinh m&i c6 d0 Uu tién
cao hon ti€n trinh hién tai thi b0 di€u phdi s€ thu hoi processor tU ti€n
trinh hién tai d€ cap cho tién trinh m&i yéu cau, néu la di€u phdi khong
dOc quyén, hodc cheén ti€n trinh m&i vao ready list tai vi tri thich hop,
néu 1a di€u phOi dOc quyén.

Chi€n lugc nay ciing phdi s& dung ready list, va ready list ludn dugc
x€p theo th(I tU gidm dan cla dd uu tién k€ tUr ddu danh sich. Di€u nay ¢
nghia 13 ti€n trinh dUgc chon d€ cap processor 12 ti€n trinh 3 dau ready list.

Vi du: N€u hé di€éu hanh cén cap processor cho 3 tién trinh P;, P,, P;
vGi @ uu tién va khodng thGi gian moi ti€n trinh can processor dugc mo ta
trong bang sau:

Tién trinh d0 uu tién thOi gian xU' 1y
P1 3 24
P2 1 3
P3 2 3

Thi th( tu cdp processor (theo nguyén tac dbc quyén) cho cdc tién
trinh 1an 1Ugt 1a:
Ti€n trinh P2 P3 P1
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Thoi diém 0 4 7

Chié€n lugc nay c6 th€ dan dén hdu qua: céc ti€n trinh c6 d0 Uu tién
th8p sé roi vao tinh trang chd doi vo han. PE khac phuc di€u nay hé diéu
hanh thuOng ha d0 uu tién cla cdc ti€n trinh ¢6 d6 Uu tién cao sau mOi 1an
né dugc cap processor.

Chi€n lugc SJF (Shortest Job Fist: cong viéc ngdn nhat): Pay la
truOng hop dac biét clia chi€n 1ugc theo d0 Uu tién. Trong chi€n 1ugc nay
dd uu tién P cla mOi tién trinh 12 1/t, v&i t 1a khodng thdi gian ma ti€n trinh
can processor. BO di€u phdi s€ chon ti€n trinh ¢6 P 16n d€ cap processor,
tlc 12 Uu tién cho nhlmg ti€n trinh c¢6 thOi gian x& 1y (thdi gian can
processor) nhO.

Chi€n 1ugc nay c6 th€ c6 thOi gian chd doi trung binh dat cuc tiéu.
Nhung hé diéu hanh khé c6 th€ dodn dugc thOi gian xU Iy ma ti€n trinh yéu
cau.

Chi€n luoc nhi€u cap dd uu tién: Hé diéu hanh phan 18p cic ti€n
trinh theo d0 Uu tién cUa ching d€ c6 cich thUic di€u phdi thich hop cho
tUng 1Gp ti€n trinh. MOi cdp d0 Uu tién c6 mot realy list rieng. BO di€u
phOi dung chién Iugc di€u phoi thich hgp cho tlng realy list. H& di€u hanh
cting phai thi€t k& mOt co ché thich hgp d€ di€u phoi ti€n trinh gilra cic
16p.

Trong chi€n 1ugc nay hé di€u hanh s dung d6 uu tién tinh, va di€u
phGi khong ddc quy€n, do d6 mOt ti€n trinh thubc ready list & cap Uu tién i
s& chi dugc cap phat processor khi trong ready list & cdp Uu tién j (j > i)
khong con mOt tién trinh nio.

Céc tién trinh & ready list c6 d0 Uu tién thdp s& phdi chd doi
processor trong mOt khodng thOi gian dai, c6 th€ 1a vo han. P& khac phuc
di€u nay hé diéu hanh xay dung chi€n lugc di€u phOi: Nhi€u mUc dd uu
tién xoay vong. Trong chi€n IUQc niay hé& di€u hanh chuyén dan mot tién
trinh & ready list c6 d0 Uu tién cao xuOng ready list c6 d0 Uu tién thdp hon
sau mOi 1an s dung procesor, va ngugc 1ai mOt tién trinh & 14u trong ready
list c6 @6 uu tién thap thi s& dugc chuy&n dan Ién ready list c6 d0 Uu tién
cao hon.

Khi xay dung chi€n lugc nhiéu mUlc d0 Uu tién xoay vong hé diéu
hanh can xdc dinh cdc thdng tin sau: SO lugng céc 16p Uu tién. Chi€n lugc
diéu phoi riéng cho tlmg read list trong moOi 10p uu tién. MOt ti€n trinh
ready mGi s€ dugc dua vao ready list ndo. Khi nao thi thuc hién viéc di
chuy€én moOt ti€n trinh tU ready list nay sang ready list khéc.

3. Bai toan dong b héa
Muc tiéu:
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- Nam dugc cdc gidi phdp 18p lich ma hé diéu hanh thuc hién nham diéu
phOi cdc qud trinh dugc thuc hién trén CPU.

3.1 Giai phap Busy-Waiting

3.1.1.C4c gidi phap phan mém

SU dung céac bi€n co hiéu:

Ti€p cén : cic ti€n trinh chia s& mOt bi€én chung déng vai tro « chOt
clra » (lock) , bi€n nay dugc khéi ddng 1a 0. MOt ti€n trinh mubn viao mién
ging trudc tién phai ki€m tra gid tri cla bi€n lock. Néu lock = 0, ti€n trinh
dat 1ai gia tri cho lock = 1 va di vio mién ging. N€u lock dang nhan gid tri
1, ti€n trinh phdi chG bén ngoai mién ging cho dén khi lock c6 gid tri 0.
Nhu vay gid tri 0 cUa lock mang y nghia 12 khong c6 ti€n trinh nio dang &
trong mi€n ging, va lock=1 khi c6 mot tién trinh dang & trong mi€n ging.
Cau tric mOt chuong trinh s&t dung bi€n khéa dé déng bd
while (TRUE) {
while(lock==1);//wait
lock=1;
critical-section();
lock=0;

Noncritical-section ();
b

Thdo ludn : Gidi phdp nay c6 th€ vi pham di€u kién th(r nhat: hai tién
trinh c6 th€ cing & trong mién ging tai mOt thoi di€m. Gid s mOt ti€n
trinh nhan thay lock = 0 va chudn bj vio mién ging, nhung trudc khi né cé
th€ dat 1ai gid tri cho lock 1a 1, n6 bi tam dUng d€ moOt ti€n trinh khac hoat
dOng. Tié€n trinh th( hai nay thay lock van 12 0 thi vao mién ging va dat lai
lock = 1. Sau d6 ti€n trinh th(r nhat dugc tai kich hoat, né gin lock = 1 1an
n(ra r0i vad mi€n ging. Nhu vay tai thOi di€m d6 ca hai ti€n trinh déu 4
trong mién ging.

St dung viéc ki€m tra luin phién :

Ti€p can : Pay 1a mét gidi phdp dé nghi cho hai ti€n trinh. Hai ti€n
trinh nay s dung chung bi€n furn (phdn 4nh phién ti€n trinh nao dugc vao
mién ging), dugc khdi dOng vGi gia tri 0. N€u furn = 0, ti€n trinh A dugc
vao mi€n ging. N€u furn = 1, ti€n trinh A di vao mOt vong 1dp chO dén khi
turn nhan gia tri 0. Khi ti€n trinh A r0i khdi mién ging, né dat gid tri furn
v€ 1 d€ cho phép ti€n trinh B di vao mién ging.

Cau tric cac ti€n trinh trong gidi phap ki€m tra luan phién
while (TRUE) {

while(turn !=0);//wait

critical-section();
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turn=1;
Noncritical-section ();
} e 4
(a) Cau tric tién trinh A
while (TRUE) {
while(turn !=1);//wait
critical-section();
turn=0;
Noncritical-section ();
} Ve e
(b) Cau tric tién trinh B

Thdo ludn: Gidi phdp nay dua trén vi€c thuc hién su ki€m tra nghiém
nhat dén 1ugt ti€n trinh nao dugc vao mi€n ging. Do d6 né c6 th€ ngin
chan dugc tinh trang hai ti€n trinh cling vio mi€n giing, nhung 1ai c6 thé vi
pham di€u kién th( ba: mOt ti€n trinh c6 th€ bi ngin chdn vao mién ging
béi mOt ti€n trinh khic khong & trong mién ging. Gid s ti€n trinh B ra
kh®i mién ging rat nhanh chéng. C3 hai ti€n trinh déu & ngoai mién ging,
va turn = 0. Ti€n trinh A vio mién ging va ra khoi nhanh chéng, dat 1ai gia
tri cUa turn 121, r6i 1ai x& 1y doan 1&nh ngoai mi€n ging 1an nlta. Sau do,
ti€n trinh A 1ai két thiic nhanh chéng doan 1€nh ngoai mién ging cla né va
muOn vao mién ging mOt 1an nfa. Tuy nhién lic nay B van con mai xU ly
doan 1énh ngoai mién ging cUa minh, va turn 1ai mang gi4 tri 1 ! Nhu vay,
gidi phap nay khong cé gid tri khi c6 su khdc bi€t 16n vé tOc db thuc hi€n
cUa hai ti€n trinh, n6 vi pham cd di€u ki€n th(r hai.
Giadi phap cUa Peterson

Ti€p can : Petson dua ra mOt gidi phdp k€t hop y tudng cla cd hai
gidi phdp k€ trén. Céc ti€n trinh chia s& hai bi€n chung :
int turn; // dén phién ai
int interesse[2]; // kh&i déng la FALSE
Néu interesse[i] = TRUE c6 nghia 13 ti€n trinh Pi mu6n vio mién ging.
Khéi dau, interesse[0]=interesse[1]=FALSE va gia tri cUa est dugc khdi
dOng 12 0 hay 1. D€ c6 th€ vao dugc mi€n ging, trudc tién ti€n trinh Pi dat
gid tri interesse[i]=TRUE ( x4c dinh rang ti€n trinh muOn viao mi€n ging),
sau d6 dat turn=j (d€ nghi th( ti€n trinh khic vio mién ging). Néu ti€n
trinh Pj khong quan tim d€n viéc vio mién ging (interesse[j]=FALSE), thi
Pi c¢6 th€ viao mién ging, n€u khodng, Pi phdi chO dén khi
interesse[j]=FALSE. Khi ti€n trinh Pi r0i khdi mién ging, né dat lai gi4 tri
cho interesse[i]= FALSE.
Cau tric ti€n trinh Pi trong gidi phap Peterson
while (TRUE) {
int j=1-1i;//jlati€n trinh con lai
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interesse[i]= TRUE;

turn = j;

while (turn == j && interesse[j]==TRUE);
critical-section ();

interesse[i] = FALSE;
Noncritical-section ();

b

Thdo ludn: gidi phap nay ngin chdn dugc tinh trang mau thudn truy
xudt : mOi ti€n trinh Pi chi ¢6 th€ vao mién ging khi interesse[j]=FALSE
hodc turn = i. Néu cd hai ti€én trinh déu mubn viao mi€n ging thi
interesse[i] = interesse[j] =TRUE nhung gia tri cUa turn chi c6 th€ hodc 12 0
hodc 12 1, do vay chi ¢c6 mOt ti€n trinh duQc vao mi€n ging.
3.1.2.Céc gidi phap phan cing
Cam ngat:

Ti€p can: cho phép ti€n trinh cdm tat cd cdc ngat trudc khi vio mién
ging, va phuc hoi ngat khi ra khoi mién ging. Khi d6, ngat dong ho ciing
khong xdy ra, do vay hé thOng khong th€ tam ding hoat dOng cla ti€n
trinh dang x U 1y d€ cap phat CPU cho ti€n trinh khic, nhG d6 ti€n trinh hién
hanh yén tAm thao tdc trén mi€n ging ma khdng s@ bi ti€n trinh ndo khic
tranh chdp.

Thdo ludn: gidi phip nay khong dugc Ua chubng vi rat thi€u than
trong khi cho phép ti€n trinh ngudi dung dugc phép thuc hi€n 1énh cam
ngat. Hon n(ta, n€u hé thOng cé nhi€u bo x( 1y, 1énh cdm ngat chi cé tac
dung trén b0 xU ly dang xU 1y ti€n trinh, con cdc ti€n trinh hoat ddng trén
cdc bO xUr 1y khéac van c6 thé truy xudt dén mién ging !

Chi thi TSL (Test-and-Set):

Ti€p can: day 12 mOt gidi phdp doi hdi sy trg gitip cla cO ché phan
cUng. Nhi€u mdy tinh cung cdp mOt chi thi dac biét cho phép ki€m tra va
cap nhat n0i dung mot ving nhG trong mot thao tic khong th€ phan chia,
g0i 1a chi thi Test-and-Set Lock (TSL) va dugc dinh nghia nhu sau:
Test-and-Setlock(boolean target)

{
Test-and-Setlock = target;

target = TRUE;

}

Né€u c6 hai chi thi TSL xUr 1y dOng thdi (trén hai bd x(r Iy khac nhau), chiing
s& dugc xU 1y tudn tu . C6 thé cai dat gidi phap truy xudt ddc quyén vGi
TSL bang cich s dung thém mot bién lock, dugc khdi gin 1a FALSE.
Tién trinh phai ki€m tra gi4 tri cUa bién lock trudc khi vao mién ging, néu
lock = FALSE, ti€n trinh c6 th€ vao mién ging.

Cau tric mOt chuong trinh trong gidi phap TSL
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while (TRUE) {

while (Test-and-Setlock(lock));
critical-section ();

lock = FALSE;
Noncritical-section ();

}

Thdo ludn : ciing gibng nhu cic gidi phap phan cUng khic, chi thi TSL
gidm nhe cong viéc 14p trinh d€ gidi quyét van d€, nhung 1ai khong dé
dang d€ cai dat chi thi TSL sao cho dudc x(f Iy mOt cich khong thé phan
chia, nhat 1a trén may v6i cau hinh nhi€u b0 x(r 1y.

Tat cd cic gidi phéap trén ddy déu phai thuc hién mot vong 1dp d€ ki€m
tra liu né c¢6 dugc phép vao mi€n ging, n€u di€u ki€n chua cho phép, ti€n
trinh phdi chd ti€p tuc trong vong 1ap ki€m tra nay. Cic gidi phap budc
ti€n trinh phai lién tuc kiém tra di€u kién d€ phat hién thdi di€m thich hgp
dugc vao mién ging nhu thé dugc g0i cic gidi phap « busy waiting ». Luu
y rang vi€c ki€m tra nhu thé tidu thu rat nhi€u thoi gian s& dung CPU, do
vay ti€n trinh dang chd van chi€m dung CPU. Xu hudng gidi quyét van
dé d6ng b0 hod 14 nén tranh cic gidi phdp « busy waiting
3.2.Gidi phap Sleep and Wakeup

PE loai bd cic bat tién cla gidi phip « busy waiting », ching ta ¢
th€ ti€p can theo hudng cho mOt tién trinh chua dU di€u kién vio mi€n
ging chuy€n sang trang thai blocked, tU b quyén st dung CPU. P€ thuc
hién di€u nay, can phdi st dung céc thU tuc do hé di€u hanh cung cép dé
thay d6i trang théi ti€n trinh. Hai thU tUuc cO ban SLEEP vi WAKEUP
thudng dugc sUr dung d€ phuc vu muc dich nay.

SLEEP 12 mOt 10i g0i hé thOng c6 tdc dung tam dung hoat dOng cla ti€n
trinh (blocked) g0i né va chO dén khi dugc moOt ti€n trinh khidc « ddnh
thUc ». LOi g0i hé thOng WAKEUP nhan mOt tham sO duy nhat : ti€n trinh
s& dugc tai kich hoat (dat v€ trang thdi ready).

Y tudng st dung SLEEP vi WAKEUP nhu sau : khi mOt ti€n trinh chua dd
di€u kién viao mién ging, né g0i SLEEP d€ tu khéa dén khi c6 mOt ti€n
trinh khac goi WAKEUP d€ gidi phong cho né. MOt ti€n trinh g0i WAKEUP
khi ra khdi mi€n ging d€ danh thic mOt ti€n trinh dang ch0, tao co hdi cho
ti€n trinh nay vio mi€n ging :

Cau tric chuong trinh trong gidi phap SLEEP and WAKEUP

int busy;// 1 néu mién gang dang bi chiém, néu khong
la 0

int blocked;// dém s6 luong tién trinh dang bi khoéa
while (TRUE) {

if (busy){

blocked = blocked + 1;
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sleep();

b

else busy = 1;
critical-section ();
busy = 0;

if(blocked){
wakeup(process);
blocked = blocked - 1;

}

Noncritical-section ();

3
Khi st dung SLEEP vi WAKEUP can hét slc can than, néu khong

mu®n xdy ra tinh trang mau thudn truy xudt trong mOt vai tinh hudng dac
bi€t nhu sau : gid sU ti€n trinh A vao mién ging, va trudc khi né rdi khdi
mién ging thi ti€n trinh B dugc kich hoat. Tié€n trinh B th(t vio mi€n ging
nhUng né nhan thdy A dang & trong dé, do vay B ting gid tri bi€n blocked
va chudn bi goi SLEEP d€ tu khod. Tuy nhién trudc khi B c6 thé€ thuc hién
SLEEP, tién trinh A 1ai dugc tai kich hoat va ra khdi mién ging. Khi ra
khOi mién ging A nhan thdy c6 mot ti€n trinh dang chO (blocked=1) nén
g0i WAKEUP va gidm gia tri cUa blocked. Khi d6 tin hi€u WAKEUP s€ lac
mat do ti€n trinh B chua that su’ « ngl » d€ nhdn tin hiéu danh thic 'Khi
ti€n trinh B dugc ti€p tuc x(r 1y, né m&i goi SLEEP va tu khé vinh vién !
Van dé ghi nhén dudgc 1a tinh trang 16i nay xdy ra do vi€c ki€m tra tU cach
vao mi€n ging va viéc goi SLEEP hay WAKEUP 1a nhiing hanh dOng tich
bié, c6 thé bj ngat nlta chlng trong qué trinh x( 1y, do d6 c6 khi tin hiéu
WAKEUP g&i dén mOt ti€n trinh chua bi khéa s€ lac mat.
DE tranh nh{ing tinh huOng tudng tu, hé di€u hanh cung cap nhiing co ché
dong b0 héa dua trén y tuéng cla chi€n 1ugc « SLEEP and WAKEUP »
nhUng dugc xiy dung bao ham cd phuong tién ki€m tra di€u ki€n vio
mién ging gitip sU dung an toan.
3.2.1.Semaphore

Ti€p can: Pugc Dijkstra dé xudt vao 1965, mOt semaphore s 12 mOt
bién c6 cac thuOc tinh sau:
MOt gia tri nguyén dudng e(s)
MOt hang doi f{s) 1uu danh sich cédc ti€n trinh dang bi khéa (chO) trén
semaphore s
Chi c6 hai thao tdc duQc dinh nghia trén semaphore
Down(s): gidm gid tri clla semaphore s di 1 don vi n€u semaphore c6 tri
e(s) > 0, va ti€p tuc xr ly. Nguoc 1ai, n€u e(s) 0, ti€n trinh phai chd dén
khi e(s) >0.
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Up(s): ting gi4 tri clla semaphore s 1én 1 don vi. Néu c6 mOt hodc nhi€u
ti€n trinh dang chd trén semaphore S, bi khéa bdi thao tic Down, thi hé
thOng s& chon moOt trong céc ti€n trinh nay d€ két thidc thao tic Down va
cho ti€p tuc xUrly.

Semaphore Eis) fis)
<1 0N = Pl
52 3 Mull
83 0 » p2 o PS5
Hinh 4.7 Semaphore
Cai dat: Goi p 1a ti€n trinh thuc hién thao tic Down(s) hay Up(s).

Down(s):

e(s) = e(s) - 1;
if e(s) <0 {
status(P)= blocked;
enter(P,f(s));

by

Up(s):

e(s) = e(s) + 1;
if s 0 {

exit(Q,f(s)); /Q la tién trinh dang cho trén s
status (Q) = ready;
enter(Q, ready-1ist);
}
Luu y cai dat nay c6 thé dua dén mOt gia tri am cho semaphore, khi d6 tri
tuyét d6i cla semaphore cho biét sO ti€n trinh dang ch0 trén semaphore.
Di€u quan trong 13 c4c thao tdc niy can thuc hién mot cich khdng bi phan
chia, khong bi ngét nlfa chUng, c6 nghia 1a khong mOt ti€n trinh nao dugc
phép truy xuat dén semaphore néu tién trinh dang thao tac trén semaphore
nay chua két thic xUr 1y hay chuyén sang trang thai blocked.

S’ dung: c6 thé dung semaphore d€ gidi quyét van dé truy xudt dOc
quyén hay t0 chlc phdi hop gilra cdc ti€n trinh.
T6 chirc truy xudt dOc quyén véi Semaphores: khii niém semaphore cho
phép bdo ddm nhiéu tién trinh cung truy xudt dén mién ging ma khong cé
sU' mau thudn truy xudt. n ti€n trinh cing s& dung mOt semaphore s, e(s)
dugc khdi gan 1a 1. D& thuc hién dOng b0 hda, tat cd cic ti€n trinh can
phdi 4p dung cling cau tric chuong trinh sau day:
Cau tric mOt chuong trinh trong gidi phap semaphore
while (TRUE) {
Down(s)
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critical-section ();

Up(s)

Noncritical-section ();

}

T& chitc déng b héa véi Semaphores: vOi semaphore c6 thé ddng bO héa
hoat dOng cUa hai ti€n trinh trong tinh hudng mot ti€n trinh phai dgi mot
ti€n trinh khac hoan tat thao tic nao d6 mdi ¢ thé bat dau hay ti€p tuc x{
ly. Hai ti€n trinh chia s& mOt semaphore s, khdi gan e(s) 1a 0. C4 hai tién
trinh ¢6 cdu tric nhu sau:

Cau tric chuong trinh trong gidi phap semaphore

P1:

while (TRUE) {

job1();

Up(s); //danh thuac P2

}
P2:

while (TRUE) {
Down(s); // cho P1
job2();

b
Thdo ludn : NhO cé thuc hién mot cic khong th€ phan chia,

semaphore d3 gidi quyét dugc van dé tin hi€u "d4nh th(c" bi that lac. Tuy
nhién, n€u 1ap trinh vién vo tinh dat cic primitive Down va Up sai vi tr,
th(r tU trong chuong trinh, thi ti€n trinh c6 thé bj khéa vinh vién.
Vidu:while (TRUE) {
Down(s)
critical-section ();
Noncritical-section ();
1S , \
ti€én trinh trén diy quén goi Up(s), va két qud 1a khi ra khdi mién ging né
s& khong cho ti€n trinh khic vao mi€n ging !
Vi thé vi€c st dung diing cich semaphore d€ dOng bd héa phu thudc hoan
toan vao 1ap trinh vién va doi hdi 1ap trinh vién phdi hét sUc than trong.
3.2.2Monitors

Ti€p can: DE c6 thé dé viét ding cdc chuong trinh ddng bd héa hon,
Hoare(1974) va Brinch & Hansen (1975) da dé nghi mOt cO ché cao hon
dugc cung cap béi ngon nglt 1ap trinh , 14 monitor. Monitor 13 mOt cau tric
ddc biét bao gbm cac thU tuc, cic bi€n va cdu tric d{ li€u cé cac thudc
tinh sau :
Céc bi€n va cdu tric d{t 1iéu bén trong monitor chi ¢6 thé dugc thao tac boi
céc thu tuc dinh nghia bén trong monitor d6. (encapsulation).
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Tai mOt thdi di€m, chi c6 mOt ti€én trinh duy nhat dugc hoat dOng bén
trong mOt monitor (mutual exclusive).

Trong mOt monitor, ¢4 thé& dinh nghia cc bién di€u kién va hai thao tic kém
theo 12 Wait va Signal nhu sau: gOi ¢ la bi€n di€u kién dugc dinh
nghia trong monitor:

Wait(c): chuyé€n trang thdi ti€n trinh goi sang blocked , va dat ti€n trinh
ndy vao hang dgi trén bi€n di€u kién c.

Signal(c): n€u c6 moOt tién trinh dang bi khéa trong hang doi cUa c, tai
kich hoat ti€n trinh d6, va ti€n trinh g0i s rdi khdi monitor.

Hing dai vivo monitor

[3r li¢u chung

-

Pl

2 ,_é s
1

Procedure 1

Hinh 4.8 Monitor va cic bién di€u kién

Cai dat : trinh bién dich chiu trach nhi€ém thuc hién vi€c truy xuat d0c
quyén dén di liéu trong monitor. P& thuc hién di€u nay, mdt semaphore
nhi phan thudng dugc st dung. MOi monitor c6 mOt hang doi toan cuc luu
cdc tién trinh dang chO duQc viao monitor, ngoai ra, mOi bién di€u kién ¢
cting gan vGi mOt hang dgi f(c) va hai thao tic trén d6 dugc dinh nghia nhu
sau:
Wait(c)
status(P)= blocked;
enter (P, f(c)),
Signal(c) :
if (f(c) !'= NULL){
exit(Q,f(c)); /Q la tién trinh chd trén c
statusQ) = ready;
enter(Q,ready-list);

}
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SU dung: VGi mOi nhém tai nguyén can chia s€, c6 thé dinh nghia
mOt monitor trong d6 ddc ta tat cd cdc thao tic trén tii nguyén nay vé&i mot
sO di€u kién nao dé.:

Cau tric mOt monitor

monitor <tén monitor >

condition <danh sach céac bién diéu kién>;
<déclaration de variables>;

procedure Action,();

{
}

procedure Action,();

{
}

end monitor;

Céc ti€n trinh muOn s dung tai nguyén chung nay chi c¢6 th€ thao tic thong
qua céc thU tuc bén trong monitor dugc gan két v4i tai nguyén:
Cau tric ti€n trinh Pi trong gidi phap monitor
while (TRUE) {
Noncritical-section ();
<monitor>.Actioni; //critical-section();
Noncritical-section ();
¥

Thdo ludn: VGi monitor, viéc truy xuat ddc quyén dugc bdo ddm bdi
trinh bién dich ma khong do 1ap trinh vién, do vay nguy cO thuc hién dbng
b0 héa sai gidm rat nhi€u. Tuy nhién gidi phdp monitor doi hdi phdi cé6 mOt
ngdn ng(t 1ap trinh dinh nghia khdi ni€m monitor, va cic ngdn ng(f nhu thé
chua cé nhiéu.
3.2.3.Trao d6i thong diép

Ti€p can: gidi phap niy dua trén cO s@ trao dGi thong diép vdi hai
primitive Send va Receive d€ thuc hién su' dong b héa:
Send(destination, message): géi mOt thong diép dén mot ti€n
trinh hay g@i vao hOp thu:.
Receive(source, message): nhan mOt thong di€p thir mOt ti€n trinh
hay tU bat ky mOt ti€n trinh nao, ti€n trinh g0i s& chd n€u khong c6 thong
diép nao d€ nhan.

SU dung: Cé nhi€u cich thUc d€ thuc hién viéc truy xuadt d0c quyén
bang cO ché trao dGi thong diép. Pay 132 mOt mo hinh don gidn: mot tién
trinh ki€m so4t viéc s dung tai nguyén va nhi€u ti€n trinh khic yéu cau tai
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nguyén nay. Ti€n trinh c¢6 yéu cdu tii nguyén s€ g&i mOt thong diép dén
ti€n trinh ki€m soét va sau dé chuy€n sang trang théi blocked cho dén khi
nhan dugc mot thong di€p chdp nhdn cho truy xudt tU ti€n trinh ki€m soat
tai nguyén.Khi s dung xong tai nguyén , ti€n trinh gi mOt thong di€p khac
dén ti€n trinh ki€m soat d€ bdo két thic truy xudt. V& phan ti€n trinh ki€m
sodt , khi nhan dugc thong di€p yéu cau tai nguyén, né s& chd dén khi tai
nguyén san sang d€ cap phat thi gdi moOt thong di€p dén ti€n trinh dang bi
khéa trén tai nguyén d6 d€ danh thic ti€n trinh nay.

Cau tric ti€n trinh yéu c@u tai nguyén trong gidi phap message

while (TRUE) {

Send(process controler, request message);
Receive(process controler, accept message);
critical-section ();

Send(process controler, end message);
Noncritical-section ();

b

Thdo ludn: Cic primitive semaphore va monitor cé th€ gidi quyét dugc
van dé truy xudt dOc quyén trén cdc mdy tinh c6 mOt hodc nhi€u bd xU 1y
chia s& mOt ving nh& chung. Nhung cdc primitive khong h{tu dung trong
cdc hé thOng phan tan, khi ma moi b0 x( 1y s& h{tru mOt bO nhd rieng biét
va lién lac thong qua mang. Trong nhiing hé thOng phan tdn nhu thé, cO
ché€ trao dGi thong diép t0 ra hitu hi€u va dugc ding d€ gidi quyét bai toan
dong bd héa.
4.B€ tac-Giai phap phong nglra va xtr Iy
Muc tiéu
- Hiéu dugc cdc nguyén nhdn gdy bé tac cla hé thOng va cdch phong
ngla, xU7' Iy b€ tac.
4.1.B€ tac

Tat cd hién tugng b€ tac déu bat ngudn tU su xung dOt vé tai nguyén
cUa hai hodc nhi€u ti€n trinh dang hoat ddng dong thdi trén hé thOng. Tai
nguyén G day c6 th€ 1a mOt G dia, mOt record trong ¢ s& dit li€u, hay mOt
khong gian dia chi trén b0 nhd chinh. Sau day 1a m6t sO vi du d€ minh hoa
cho diéu trén.
Vi du 1: Gid sU c6 hai ti€n trinh P, va P, hoat dOng dOng thGi trong hé
thOng. Tién trinh P, dang gi(r tai nguyén R1 va xin dugc cap R2 d€ ti€p tuc
hoat dOng, trong khi d6 ti€n trinh P, dang gilt tai nguyén R2 va xin dugc
cap R1 d€ ti€p tuc hoat ddng. Trong truGng hop nay ca P, va P, sé khong
ti€p tuc hoat ddng dugc. Nhu vay P, va P, r0i vao trang théi tac nghén. Vi
du nay c6 thé dugc minh hoa bdi so d6 & hinh 2.

BE tac thudng xdy ra do xung ddt vé tai nguyén thuOc loai khong
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phan chia dugc, mOt sO it truOng hop xdy ra vGi tai nguyén phan chia dugc.
Vi du sau day la truGng hop b€ tac do xung dOt vé tai nguyén b nhd, Ia tai
nguyén thuQc loai phan chia dugQc.

tai nguyén
P4 R2

Yéu cau Gilr
Process Process
P P

1 2

Gilr Yéu cau
tai nguyén
R1

Vi du 2: Gia sU khong gian bQ nhO con trong la 2UUKb, va trong hé
thOng c6 hai ti€n trinh P, va P, hoat dOng dong thOi. P, va P, yéu cau dugc

st dung bd nhd nhu sau:
P1 P2
Request1 80Kb Request1 70Kb
Request2 30Kb Request2 40Kb

BE tac xdy ra khi cd hai tién trinh ciing yéu cdu thém b nhd 1an th(r
hai. Tai thdi di€m nay khong gian b0 nh& con trong 12 S0Kb, 16n hon lugng
b0 nhé ma moi ti€n trinh yéu cdu (30Kb va 40Kb), nhung vi ca hai tién
trinh déng thGi yéu cau thém b0 nhd, nén hé thOng khong d€ dip Ung
dudgc, va bé tac xay ra.

Vi du 3: Trong cédc Ung dung c0 s& dit liéu, mOt chuong trinh c¢6 thé
khod mOt vai record ma né st dung, d€ danh quyén di€u khi€n vé cho né.
Né&u tién trinh P, khod record R1, tién trinh P, khod record R2, va rOi sau d6
mOi ti€n trinh 1ai ¢6 gdng kho4 record cla mOt ti€n trinh khic. b€ tac sé
xay ra.

Nhu vay b€ tac 1a hién tugng: Trong hé thOng xudt hién mot tap
cdc tién trinh, ma moi ti€n trinh trong tap nay déu chO dudgc cép tai
nguyén, ma tai nguyén dé dang dugc moOt ti€n trinh trong tap niy chiém
gill. Va su doi nay c6 th€ kéo dai vo han n€u khong c6 su tic dOng tU bén
ngoai.

Trong truOng hop cla vi du 1 & trén: hai ti€n trinh P, va P, s€ r0i vao
trang thai bé tac, n€u khong c6 su can thi€p cla hé di€u hanh. D€ phd bo
bé tac nay hé di€u hanh c6 th€ cho tam ditng ti€n trinh P, d€ thu hoi lai tai
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nguyén R1, 1dy R1 c&p cho tién trinh P, d€ P, hoat dOng va két thic, sau d6
thu hOi cd R1 va R2 tU ti€n trinh P, d€ cap cho P, va tai kich hoat P, d€ P,
hoat dong tré 1ai. Nhu vay sau mOt khodng thdi gian cd P, va P, déu ra
khOi tinh trang bé tac.

Trong truGng hop cla vi du 2 & trén: n€u hai ti€n trinh nay khong
dong
thOi yéu cdu thém b0 nhd thi b€ tac khong th€ xdy ra, hodc khi ca hai tién
trinh dOng thdi yéu cau thém bO nhd thi hé di€u hanh phdi ki€m tra lUOng
b0 nhG con trOng cla hé théng, n€u khong ddp Ung cho cd hai ti€n trinh thi
hé di€éu hanh phdi c6 cO ché ngin chan (tU ch6i) mOt tién trinh va chi cho
mOt ti€n trinh dugc quyén s dung b0 nhG (dap Ung) thi bé tac ciing khong
th€ xay ra. Tuy nhién d€ gidi quyét van dé bé tac do thi€u bd nhd, cac hé
di€u hanh thudng s dung co ch€ b6 nhé do. BO nhd do 12 mOt phan quan
trong cUa hé di€éu hanh ma chiing ta s& khdo sit & chuong Quan Iy b0 nhd
cUa tai li€u nay.

Khi hé thOng xdy ra b€ tac n€u hé di€u hanh khong kip thGi phd bé
tac thi hé thGng c6 thé roi vao tinh trang treo toan bd hé thGng. Nhu trong
truOng hop b€ tac G vi du 1, n€u sau dé cé ti€n trinh P;, dang gilr tai
nguyén R3, can R2 d€ ti€p tuc thi P; ciing s€ r0i vao tap ti€n trinh bi bé
tac, r6i sau d6 néu c6 ti€n trinh P, can tai nguyén R1 va R3 d€ ti€p tuc thi
P, ciing r0i vao tap cic ti€n trinh bi b€ tac nhu Ps, ... c th€ dan dan c6
th€ dan dén mOt thoi di€ém tat cd céc ti€n trinh trong hé thOng déu roi vao
tap ti€n trinh bé tac. Va nhu vay hé thOng sé bi treo hoan toan.
4.2.Pi€u kién hinh thanh bé tac
Nim 1971, Coffman da dua ra va chiing té dugc rang, n€u hé thOng tOn tai
dOng thoi bOn di€u kién sau ddy thi hé thdng s€ xay ra bé tac:
1.Loai trlr Ian nhau (mutual excution) hay d6c quyén s dung: DOi vGi cic
tai nguyén khong phan chia dudc thi tai moi thoi di€m chi ¢6 mOt ti€én trinh
st dung duQc tai nguyén.
2.Gilr va dgi (hold and wait): MOt ti€n trinh hién tai dang chi€m gilt tai
nguyén, l1ai xin cdp phat thém tai nguyén mai.
3.Khong Uu tién (No preemption): Khong cé tii nguyén nao cé thé dugc
gidi phéng t& mOt tién trinh dang chi€m gilt né.

Trong nhi€u truOng hgp cic di€u kién trén 12 rat can thi€t doi véi hé
thOng. Su thuc hién ddc quyén 1a can thi€t d€ bdo ddm tinh ding dan cla
k€t qua va tinh toan ven cla d{t li€u (ching ta da thdy di€u nay & phan tai
nguyén ging trén day). Tuong tU, sU' Uu tién khong th€ thuc hién mot cich
tuy tién, ddc biét doi vbi cic tai nguyén cé lién quan v&i nhau, viéc gidi
phéng tUr mOt ti€n trinh nay c6 th€ anh hudng dén két qua x( 1y cla céc
ti€n trinh khac.
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Su bé tac c6 thé ton tai vGi ba di€u kién trén, nhung ciing ¢ thé
khong xdy ra chi v&i 3 di€u kién d6. PE chac chan bé tac xdy ra can phai
c6 di€u kién th( tu
3.Dgi vong tron (Circular wait): Day 1a truGng hgp cUa vi du 1 ma ching ta
dd néu @ trén. TUc 1, mOi ti€n trinh dang chi€ém gilt tai nguyén ma ti€n
trinh kh4c dang can.

Ba di€u kién dau la di€u ki€n can ch( khong phdi 1a di€u kién dU dé€
xay ra bé tac. Di€u kién th(r tu 12 két qua tat y€u tir ba diéu kién dau.
Ngin chan bé tac

Ngin chdn bé tac 1a thi€t k€ mot hé th6ng sao cho hién tuong bé
tac bj loai trlr. Céc phu‘dng th(c ngin chan bé tac déu tap trung gidi quyét
bOn di€u kién gay ra bé tac, sao cho hé théng khong thé xdy ra dOng thoi
bOn diéu kién bé tac:

DOi vGi di€u kién dOc quyén: Pi€u ki€n nay gan nhu khong tranh
khi, vi s dOc quyén 1a can thi€t d6i v&i tai nguyén thuQc loai phan chia
dudgc nhU cic bi€n chung, cic tap tin chia s&, hé di€éu hanh can phai ho trg
s dOc quy€n trén céc tii nguyén nay. Tuy nhién, v&i nhiing tai nguyén
thudc loai khong phan chia dugc hé di€u hanh c6 th€ s dung kY thudt
SPOOL (Smulataneous Peripheral Operation Online) d€ tao ra nhi€u tai
nguyén do cung cap cho cdc ti€n trinh dOng thoi.

POi vbi diu kién gilt va doi: Diéu kién nay c6 th€ ngin chdn bang
cach yéu cau ti€n trinh yéu cau tat cd tai nguyén ma né can tai moOt thoi
di€m va tién trinh sé& bj khod (blocked) cho dén khi yéu cau tai nguyén cla
né dugc hé di€éu hanh dip Ung. Phuong phip nay khong hiéu qud. Thi
nhat, ti€n trinh phdi dgi trong mOt khodng thdi gian dai d€ cé dU tai nguyén
mdi c6 thé chuyén sang hoat dOng dugc, trong khi ti€n trinh chi can mot
sO it tai nguyén trong sO d6 1a c6 th€ hoat dOng dugc, sau d6 yéu cau ti€p.
Th( hai, lﬁng phi tai nguyén vi c6 thé€ ti€n trinh gi(fa nhi€u tai nguyén ma
chi dén khi sap két thiic ti€n trinh m&i s dung, va c6 th€ day 1a nhUng tai
nguyén ma cic ti€n trinh khéc dang rét can. O day hé di€u hanh c6 thé t0
chUc phan 1&p tai nguyén hé théng. Theo d6 ti€n trinh phdi trd tii nguyén G
mUc thap m&i dugc cap phat tai nguyén & cap cao hon.

POi vGi di€u kién No preemption: Di€u kién nay cé thé ngin chan
bang céch, khi ti€n trinh bi roi vio trang thai khod, hé di€u hanh c6 thé thu
hOi tai nguyén cUa ti€n trinh bi khod d€ cdp phat cho ti€n trinh khac va cap
lai day du tai nguyén cho ti€n trinh khi ti€n trinh dugc dua ra khoi trang
thai khoa.

DOi véi di€u kién chO dgi vong tron: Di€u ki€n nay c6 th€ ngin
chan bang cach phan 10p tai nguyén cla hé thOng. Theo d6, n€u mot tién
trinh dugc cap phat tai nguyén & 18p L, thi sau d6 né chi c6 th€ yéu cau cic
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tai nguyén & 16p thap hon 16p L.
4.3.Xu 1y bé tac

Cic phuong thlc ngin chdn bé tac G trén déu tdp trung vao viéc han
ché quyén truy xudt dén tai nguyén va 4p dat cic rang bulc 1én céc tién
trinh. Pi€u nay c6 th€ dnh hudng dén muc tiéu khai thic hiéu qud tai
nguyén cUa hé diéu hanh, ngin chdn dOc quy€n trén tai nguyén la mOt vi
du, hé di€éu hanh phadi cai dat cac co ché ddc quyén d€ bdo véc céc tai
nguyén chia s€. Va nhU da phan tich & trén viéc cap phat tai nguyén mOt
1an cho cdc ti€n trinh d€ ngiin chan hién tuong hold and wait cling tOn tai
mOt vai han ché.

Cic hé diéu hanh c6 thé€ gidi quyét van dé bé tac theo hudng phat
hién bé tac d€ tim céch thodt khoi bé tac. Phat hién bé tac khéng gidi han
truy xudt ti nguyén va khong dp dat cic rang buOc 1én ti€n trinh. V4i
phuong thic phét hién bé tac, cdc yéu cau cap phat tai nguyén dugc ddp
Ung ngay n€u c6 th€. P& phat hién bé tac hé di€u hanh thuOng cai dat
mOt thudt todn d€ phat hi€n hé thOng c6 tOn tai hién tuong chG doi vong
tron hay khong.

Viéc ki€m tra, d€ xem th(r hé thOng c6 kha ning xdy ra bé tac hay
khéng c6 thé dugc thuc hién lién tuc moi khi c6 mOt yéu cau tai nguyén,
hodc chi thuc hién thinh thodng theo chu kY, phu thudc vao su bé tac xdy
ra nhu th€ ndo. Viéc ki€m tra b€ tac moOi khi c6 yéu cau tai nguyén sé
nhdn bi€t dugc khd ning xdy ra b€ tac nhanh hon, thudt todn dugc 4p
dung don gidn hon vi chi du vao su thay d0i trang thdi cUa hé thOng. Tuy
nhién, hé théng phai tOn nhi€u thoi gian cho mo6i 1&n ki€m tra bé tac.

MO0i khi b€ tac dugc phat hién, hé di€éu hanh thuc hién mot vai gidi
phép d€ thodt khdi bé tac. Sau dy 1a mOt vai gidi phép c6 thé:
1.Thodt tat cd céc ti€n trinh bi bé tac. Pay 1a mOt gidi phdp don gidn nhat,
thuOng dugc cic hé diéu hanh sU dung nhat.
2.Sao luu 1ai moOi tién trinh bi bé tac tai mot vai diém kién tra duodc dinh
nghia tru@c, sau dé khéi dOng lai tat cd céc ti€n trinh. Gidi phdp nay yéu
cau hé di€u hanh phai luu 1ai c4c thong tin can thi€t tai di€m dUng cla
ti€n trinh, dac biét 1a con trd 1&énh va cic tii nguyén ti€n trinh dang sUf
dung, d€ c6 th€ khGi dOng 1ai ti€n trinh dugc. Gidi phdp nay c6 nguy cO
xudt hién bé tac trd 1ai 1a rat cao, vi khi tat cd cic ti€n trinh déu dugc
reset tr@ 1@i thi viéc tranh chap tai nguyén 13 khé tranh khdi. Ngoai ra hé
di€u hanh thuOng phai chi phi rat cao cho vi€c tam dUng va tdi kich hoat
ti€n trinh.
3.Chi két thic mOt ti€n trinh trong tap ti€n trinh bi bé tac, thu hoi tai
nguyén cla ti€n trinh nay, d€ cap phit cho mdt tién trinh nao d6 trong tap
ti€n trinh bé tac dé€ givp ti€n trinh nay ra khoi bé tac, rbi goi 1ai thut
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todn ki€m tra bé tac d€ xem hé thOng di ra khdi b€ tac hay chua, néu rbi
thi dUng, n€u chua thi ti€p tuc gidi phéng thém ti€n trinh khéc. Va 1an 1uot
nhu thé cho dén khi tat ca céc ti€n trinh trong tap ti€n trinh bé tac déu ra
khoi tinh trang bé tac. Trong gid phdp niy van dé dat ra dbi v4i hé diéu
hanh 12 nén chon ti€n trinh nao d€ gidi phéng dau tién va dua vao tiéu
chudn nao d€ chon lya sao cho chi phi d€ gidi phéng bé tac 1a thdp nhat.
4.Tap trung toan b0 quy€n Uu tién st dung tai nguyén cho mot ti€n trinh,
dé€ ti€n trinh nay ra khoi bé tac, va rOi ki€m tra xem hé thOng da ra khoi
bé tac hay chua, né€u roi thi dUng 1ai, n€u chua thi ti€p tuc. Lan 1ugt nhu
th€ cho dén khi hé théng ra khoi bé tac. Trong gidi phap nay hé di€u hanh
phadi tinh dén chuyén t4i kich hoat 1ai ti€n trinh sau khi he thOng ra khodi
bé tac.

D6i v6i cac gidi phap 3 va 4, hé di€éu hanh dua vao cic tiéu chudn sau
day d€ chon lua ti€n trinh gidi phong hay Uu tién thi nguyén: ThOi gian xU
ly it nhat; Thoi gian can processor con lai it nhat; Tai nguyén can cap phat
13 it nhat; Quyén Uu tién 12 thap nhat.



130

CAU HOI CUNG CO BAI HOC
1. TG chlc di€u phOi ti€n trinh ?
2. Phan tich Uu, khuy€t di€m cUa cic chi€n 1ugc di€u phoi
3. Bai todn dOng b0 héa la gi?
4. BE tac va gidi phap phong nglra?
5.Gid sU ¢6 cdc qua trinh sau trong hé thOng :

Qué trinh  ThOi di€m vao RL  Thai gian CPU

P, 0.0 8
P, 0.4 4
P; 1.0 1

SUr dung nguyén tac diéu phbi ddc quyén va cic thong tin c6 dudc tai thoi
di€m ra quyét dinh d€ trd 10i cdc cau hdi sau day :

a)Cho biét th0Oi gian Iuu 1ai trung binh trong hé thOng (turnaround time) cUa
céc qud trinh trong thudt toan di€u phOi FIFO.

b)Cho biét thdi gian 1Uu 1ai trung binh trong hé thOng (turnaround time) cUa
céc qud trinh trong thudt toan di€u phOi SJF.

¢)Thudt toan SJF du dinh cdi ti€n su thuc hién cla hé thOng , nhung 1uu y
ching ta phai chon di€u phoi P, tai thoi di€m 0 vi khong bi€t rang s€ c6
hai qua trinh ngan hon vao hé thdng sau d6 . Th tinh thoi gian luu 1ai
trung binh trong & thOng n€u d€ CPU nhan r0i trong 1 don vi thoi gian dau
tién va sau d6 st dung SJF d€ di€u phOi. Luu y P, va P, s€ phdi chO trong
suOt thGi gian nhan rdi nay, do vay thoi gian chd cla ching ting 1én. Thudt
todn di€u phOi nay dugc bi€t dén nhu di€u phdi dua trén thong tin vé
tuong lai.

6.Phan biét su khac nhau trong cdch ti€p can d€ Uu tién cho qu4 trinh ngdn
trong céc thudt toan di€u phoi sau :

a) FIFO.

b)RR

c)Piéu ph6i v&i d0 uu tién da cap
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CHUONG 4:
HE PIEU HANH PA XU LY
Ma chuong: MH16-05
Gioi thiéu:

Hién nay, vGi sU phat tri€n nhanh cla cdng ngh€, mdy tinh ngay cang
dugc st dung phG bién trong doi sOng xa hdi. MUc dd tham nhdp cla mdy
tinh vao cuQc sOng cang cao thi yéu cau nang cao kha ning x(r 1y clia mdy
tinh cang 16n. BO nhd chinh ngay cang dugc m& rOng, dung 1ugng l1uu chir
cUa dia tU ngay cang ting, tOc d0 truy nhdp ngiy cang cao va hé thOng thiét
bi ngoai vi phong phd, hinh thUc giao ti€p ngudi — mdy cang da dang. Nhu
chiing ta da xét, CPU 12 mOt tai nguyén rat quan trong th€ hién kha ning x{
ly va tinh todn cUa hé thOng. Vi vay, mOt trong nhitng van dé quan tAm
nhat 12 ting cudng kha niing xU 1y cla CPU.

Gidi phdp ting cuOng khd ning tinh todn cho mOt CPU riéng 1€ dang
dugc Ung dung mOt cich triét d€. Tuy nhién, gidi phap nay s€ phai chiu
han ché vé mat kY thudt nhu: tOc d0 truyén tin khdng thé vugt qud tOc dd
anh sang, khodng cdch t6i thi€u gilta hai thanh phan khong thé bang
khong...

Song song vGi gidi phap trén 12 gidi phdp lién k€t nhi€u CPU lai dé
tao ra mOt hé thOng tich hgp c6 khd niing xUr 1y manh. Viéc dua ra md hinh
xUr 1y song song tao nhiéu 1Qi di€m:

- Cho phép chia cdng viéc thanh cic phan nhd va giao cho cic CPU
dadm nhan. Nhu vay hi€u sudt xU 1y cla hé thOng khong chi ting theo ty 1€
thudn v&i s6 CPU ma con cao hon do khong mat thOi gian phdi thuc hién
céc cong vi€c trung gian.

- Mat khdc, gidi phdp nay con cho phép tich hgp cic hé thdng may tinh
d3 c6 d€ tao ra mOt hé thdng mdi véi slic manh ting gdp rat nhiéu 1an.

Nhu vy, vGi gidi phap nhi€u CPU, chiing ta c¢6 th€ c6 hai xu hudng
tich hop hé thong:

- Hé da xU 1y tap trung —HEé nhi€u CPU: tap hop cic xU Iy trong mOt
siéu may tinh(Supercomputer). Pdc trung cla hé thOng nay la cic CPU
duoc lién két véi nhau trong mOt mdy tinh duy nhat.

- Hé xUr 1y phan tdn- Hé phan t4n: thuc chat 14 cdc mang mdy tinh, bao
gOm cidc mdy tinh dugc lién k€t v&i nhau va dat tai cac vi tri vGi khodng
cach xa tuy y.

Trong chuong nay, ching ta tap trung xét chU y€u v€ hai hé thOng

trén.

Muc Tiéu:
- Hi€u khai quit dugc xu thé st dung hé thOng da x(r 1y hién nay.
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- Hi€u dugc nhiing nét co ban vé hé di€u hanh da xU Iy nham trang bi

khd ning tu nghién cUu trong tUong lai.

- Rén luyén kha niing tU duy, 1ap luan co6 tinh khoa hQc

- Tinh th@n ho trg nhau trong hoc tap.

NOi Dung:

1.Hé diéu hanh da x(r Iy tap trung

Muc tiéu:

- Hiéu khdi qudt dugc xu thé st dung hé thOng da xtF Iy hién nay.

- Hi€u dugc nhitng nét co ban vé hé diéu hanh da xU Iy nhdm trang bi

kha ndng tU nghién cltu trong tuong lai.

1.1.Hé thdng da xt Iy

Hé thOng nhiéu CPU

Hién nay, tU tOc d6 phat tri€n nhanh cUa cong ngh€, mdy tinh ngiy cang
dugc phG dung trong xi hQi. MUc d0 thAm nhdp cUa mdy tinh vao culc
sOng cang cao thi yéu cau ning cao ning luc cUa mdy tinh 1ai ngay cang trd
nén cap thi€t. BO nh& chinh ngay cang rOng 18n; dia tI ¢6 dung 1ugng cang
rOng, tOc d0 truy nhdp ngay cang cao; hé thOng thi€t bi ngoai vi cang
phong phd, hinh thUc giao ti€p ngUdi-mdy ngiy cang da dang. Nhu di néi,
CPU la mOt tai nguyén th€ hién ch( y€u nhat ning luc cla hé thOng may
tinh, vi vdy mot trong nhiing van d€ trong tam nhat d€ ting cUOng ning
luc cla hé thodng 1a ting cudng ning Iuc cla CPU. B6i v&i van dé nay,
ndy sinh céc gidi phdp theo hai hudng:

Gidi phdp ting cuOng ning luc cUa mOt CPU riéng cho tUng mdy tinh:
cong nghé€ vi mach ngay cang phét tri€n vi vay ning luc cla tUng CPU
ciing ngdy ning cao, cdc dU dn vi mach VLSI v6i hang triéu, hang chuc ti€u
transitor dugc tri€n khai. Tuy nhién gidi phap nay ciing ndy sinh nhitng han
ché vé ky thuat: tOc d0 truyén thong tin khong vuot qua tbc d0 4nh sing;
khodng cich gan nhat gi(ta hai thanh phan khong th€ gidm thi€u qui nhd
V.V

Song song v@i gidi phdp ting cuOng ning 1uc tung CPU la gidi phép lién
k€t nhi€u CPU d€ tao ra mOt hé thOng chung cé niing luc ding k€: viéc xUr
ly song song tao ra nhi€u 1¢i di€m. Th{ nhat, chia cidc phan nho cong viéc
cho mOi CPU ddm nhén, ning sudt ting khong chi theo ty 1€ thudn vdi mot
hé s6 nhan ma con cao hon do khong mat thdi gian phdi thuc hién nhiing
cong vi€c trung gian. Th( hai, gidi phap nay con c6 10i di€m tich hop cic
hé thOng mdy da c6 d€ tao ra mOt hé thOng mdi v4i slc manh ting gap
boi.

Chiing ta khdo sit mOt sO nbi dung chon gidi phdp da x( 1y theo nghia
mOt hé thOng tinh todn dugc t6 hgp khong chi m6t CPU ma nhiéu CPU
trong mOt mdy tinh (hé da x(r 1y tap trung) hodc nhi€u mdy tinh trong moét
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hé thOng thOng nhat. Goi chung c4c hé c6 nhi€u CPU nhu vay 1a hé da xUr
1y.

Phan loai c4c hé da xUr Iy
C6 mot s cach phan loai cac hé da x(rly:

e Phén loai theo vi tri dat cac CPU: tap trung hodc phan tan.

Céc siéu mdy tinh (supercomputer) la cdc vi du vé hé da x( 1y tap trung.
DPac trung cla
hé thOng nay la cic CPU dudgc lién két vGi nhau trong mOt may tinh duy
nhat ddm bdo d0 két dinh phan cUng chat. Vi du vé hé da xU Iy phan tdn
12 cdc hé thOng tinh to4n phan tdn dua trén mang mdy tinh vGi dd két dinh
phan clng 10ng.

* Phan loai theo ddc tinh cUa cdc CPU thanh phan: hé da xU 1y thuan
nhat hodc hé da x(r 1y khong thuan nhat v.v. MOt vi du quen thuQc vé hé
khong thuan nhat 12 thi€t bi x( 1y trong mdy vi tinh gdm CPU xU 1y chung
va CPU xUr 1y ddu phdy dOng. Siéu mdy tinh ILLIAC-IV gbm nhiéu CPU c6
ddc trung giOng nhau 13 mOt vi du vé€ hé thudn nhat.

e Céch phan loai di€n hinh 1a dua theo ki€u cdc CPU thanh phan ti€p
nhan va xU 1y d{ li€u trong mOt nhip 1am viéc. Cdch phan loai nay bao gbm
cd may tinh don xU ly thong thuOng:

- Don chi thi, don d{r liéu (SISD: Single Data Single Instruction) dugc thé
hién trong mdy tinh thong thudng; MOi 1an lam viéc, CPU chi x{ Iy “mOt
d(r li€u” va chi ¢6 mOt chi thi (instruction, cAu 1énh) dugc thuc hién. Pay 1a
mdy tinh don x(r 1y.

- Don chi thi, da d{r li€u (SIMD: Single Instruction Multiple Data):

Céc b0 xU 1y trong cung mOt nhip lam viéc thuc hi€n chi cuing mot chi thi.
Vi du nhu phép cOng hai vector cho truéc: Cac CPU thanh phan déu thuc
hién céc phép cOng theo dbi sO tuong Ung tai mOi CPU; sau d6, chon tiép
chi thi m&i d€ ti€p tuc cong viéc.

Thong thudng, hé thOng c¢6 b0 phan di€u khién riéng cho viéc chon chi
thi va moi CPU thanh phan cung thuc hi€n chi thi d6 (b0 xUr 1y ma tran).

- Da chi thi, don d{r li€u (MISD: Multiple Instruction Single Data):

Trong cdc mdy tinh thuOc loai nay, hé thdng gbm nhi€u CPU, cic CPU
lién k€t nhau tudn tu: output cla CPU nay la input cla CPU ti€p theo (BO
xU 1y vector). Cac CPU két n0i theo ki€u nay dugc goi 1a két ndi “day
chuyén”.

- Pa chi thi, da cau 1énh (MIMD):

Mo6i CPU c6 bd phan tich chuong trinh riéng; chi thi va dit liéu gan v6i moi
CPU: nhip hoat ddng cUa cac CPU nay hoan toan “d0c lap nhau”.
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1.2.Hé di€u hanh da xu Iy tap trung

Hé da xU 1y tap trung hoat dong trén cdc mdy tinh c6 nhi€u CPU ma
dién hinh 1a cdc siéu may tinh: CRAY-1; ILLIAC-IV. -1V, hitachi va céc
mdy tinh nhi€u x(r Iy hién nay(mdy tinh cUa khoa CNTT, truOng DPHKHTN-
DHQGHN c6 hai bd x( 1y ) v.v. C4c tai nguyén khac CPU c6 thé dugc phan
chia cho cdc CPU trong cdc hé di€u hanh da xU 1y, hai bai todn 16n nhat c6
th€ k€ dén 1a phan phOi bd nhd va phan phbi CPU.

1.2.1.Phan phdi bd nhé

Céc qud trinh xudt hién trong b0 nhé chung. Viéc phan phGi b0 nhd
dudc ti€én hanh cho cic qua trinh theo cdc ch€ d0 di€u khi€n b0 nh& da cai
dat: Phan phoi theo ch€ d0 mé hay phan phdi gidn doan.

DE ting tdc d6 1am vieecj v&i b0 nhd(bai todn xU 1y con trd ngoai
v.v.) ¢6 th€ gdn vGi mOi CPU mot catche nhG (mdy ILLIAC-IV mdi CPU c¢6
catche la 2KB). Phan ra hai loai thAm nhap catche: tinh va ddng. ThAm nhap
tinh; MOi CPU chi tham nhdp catche tuong Ung, khéng tham nhdp di liéu
tai vung catche cUa cac CPU khac. ThAm nhap dOng cho phép CPU cUa may
nay c¢6 th€ thAm nhap céc catche clla CPU khéc (nhu may ILLIAC-IV c6 thé
cho phép 1ay thdng tin trén catche cla cdc mdy k€ can).

1.2.2.Bai toan di€u khi€n CPU

C6 nhiéu CPU, viéc di€éu khi€én CPU dudgc phan ra mOt sO cach nhu
sau:

Toan b6 cdc CPU danh cho mlt qué trinh: MOt qué trinh duQc phan
phdi CPU, song tU qué trinh néi trén ndy sinh cic qué trinh con; mOi qud
trinh con dugc gidi quyét trén mOi CPU. Cac “qud trinh con” ¢6 thé coi nhu
mOt tinh todn hét slic don gidn ndo dé: Mdy tinh da xUr 1y vector chia cic
cong doan cla qud trinh va mOi CPU thuc hién mOt qu4 trinh con (mOt cong
doan) trong qua trinh d6. Mdy tinh da xU 1y ma tran cho phép mQi CPU cung
thuc hién mot thao tac: Vi du cOng hai ma trén 20x20 n€u coa 400 CPU 13p
20x20 thi chi mOt nhip thoi gian s€ song toan bO cOng hai ma tran c& do.

MOi CPU x(r Iy mOt “qué trinh con” riéng. Ngay trong mdy vi tinh,
mo6i CPU 80x86 xU Iy chung, 80x87 xUr 1y cdc phép toan ddu phdy dOng.
Trong thOi gian 87 hoat dOng, 80x86 c6 th€ ding cho qu4 trinh khac. Viéc
phan ra nhu th€ Iam cho mUc d6 chuyén nghiép héa cao hon, gid tri tOng
th€ ting lén ding k€.

V& vong x€p hang c6 th€ xem xét theo hai mo6 hinh dudi day:

- Mb hinh tinh: Hodc m6i CPU c¢6 mdt dong x€p hang riéng; moi bai
toan dugc gan vdi tUng dong x€p hang, viéc di€u khi€n moOi dong x&p
hang nhu da dugc chi ra ddc 1ap vGi cdc dong x€p hang khac, mOi qua trinh
dugc phiat sinh gan vGi mot dong x€p hang nao do;
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- M6 hinh dOng: Toan b0 hé thOng gbm mOt hay mOt vai dong x€p
hang, cic qué trinh dugc x€p 1én cdc CPU khi r0i ( c6 thé€ sU dung ki€u dir
liéu semaphone nhi€u gi4 tri d€ phan phdi CPU cho cdc qu trinh nay ).
2.Thuat toan song song va ngén ngir 1ap trinh song song
Muc tiéu:

- Hiéu duoc thudt todn song song
2.1.Thuat toan song song

Vidu 1: Tinh (ala2+a3a4)(a5a6+a7a8)
1.V&i may mOt cau 1énh, véi>=4 CPU

ala2 a3a4 a5a6 a7a8 (cung thUc hién 4 1énh nhan)

ala2 + a3a4 a5a6 + a7a8 (cung thuc hi€én 2 1énh
cOng)

(ala2 + a3a4)(a5a6 + a7a8) ( thuc hién chi 1 1énh nhan)

2.V&i mdy 2 CPU, trong mOt nhip cho phép cic CPU thanh phan thuc hién
c4c 1énh khac nhau:

ala2 a3a4 (cung thuc hién 2 1énh nhan)
ala2 + a3a4 a5a6 (mOt 1énh cOng, mOt 1é€nh nhin)
a7a8 (mOt 1énh nhan)

a5a6 + a7a8 (mOt 1énh cOng)

(ala2 + a3a4)( a5a6 + a7a8) (mOt 1énh nhan)

Tién trinh chia c4c qud trinh con dOc 14p, c6 thé thuc hién song song. Trong
khi thuc hién song song c6 hodc khong c6 xay ra tranh chdp tai nguyén.

MO0i qud trinh con 1ai thuc hién tudn tu trong hé théng.

Viéc xem xét céc thudt todn song song khong chi @ mUc dd qua trinh,
ma con & gilta ciac “budc tinh todn” (bao gbm mUc thdp hon nhu “phép
todn” hay “l€énh”) trong mOt thudt todn gidi quyét bai todn chung (xem hai
thi du trén). Nhu vay can nghién c(u tinh song song ngay trong mOt thuat
toan.

Gid sU tap hop cdc “budc tinh todn” trong mOt thudt todn dugc phan
hoach thanh m&t s6 nhém nao d6 theo tinh chat:
1.C4c nhém dugc danh chi s6 vGi y nghia cic “budc” trong nhém véi chi sO
nhO can dugc thuc hién trudc cic “budc” trong mOi nhém cé chi sb cao:
nhém chi sO nhd 1a “di trudc”.

2. “bu@c” trong mOi nhém chi phu thubc dit liéu theo hodc dit liéu vio,
hodc k€t qud cla cic “budc” thudc cic nhém di trudc; cac “budc” trong
cung mOt nhém dugc thuc hién mdt cdch song song.

Dang trinh bay thuat todn theo cdc nhém nhu néu trén dugc goi la
“dang song song” cUa thuat toan.

MO6i nhém trong dang song song dugc g0oi 1a mot “18p” (tang); sO 18p
duogc goi 12 “chiéu cao” trong dang song song; sO cUc dai cic budc trong
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mOt 16p dugc goi 1a “bé rOng” cla dang song song. Nhu vy, khi di c6
dang song song, can thé hi€n trén cic hé thOng da xU ly(tinh todn song
song). C6 th€ nhan thdy mot su’ tuong Ung:
- Chiéu cao tuong Ung vGi thGi gian thuc hién thudt todn;
- Bé rOng tuong Ung véi s CPU du d€ thuc hién thudt todn vGi chiéu
cao noai trén.

MOt bai todn dugc dat ra: PE gid quyét mot bai todn khi cho trudc
mdy tinh da x( Iy véi N CPU, can tim dang song song sao cho c6 bé rOng
khong vugt qua N va chi€u cao nhd nhat.

MOt bai todn it gdp hon song ciing can dugc gidi quyét: Coi rang sO
CPU la tiy ¥ c6 th€ c6. Tim dang song song c6 chi€u cao nhd nhat.

C6 th€ biu dién thudt todn goomg mot s6 budc: Moi budc nhu mot
dinh cUa d6 thi, budc di sau budc khic (truc ti€p) bang mot cung di tlr
budc trude tGi budc sau: lic d6 nhan dugc do thi dinh hudng hitu han, cic
budc dugc xay dung sao cho khong c6 chu trinh trong d0 thi néi trén.
2.2.Ngon nglr 1ap trinh song song

Lgi di€m cla vi€c nghién clu tinh todn song song chi kha thi khi
thuc sU trén mdy tinh c6 cO ché thuc hién cdc yéu cau tinh todn song song.
Piér d6 dan dén viéc hinh thanh cic ngdn nglr 1&p trinh song song vGi
mOt sO tinh chat sau day:

Thé€ hién tinh todn song song trong cdc ngdn nglr theo hai hudng:
Tinh todn song song trén cic ki€u d{r liéu nhU vector, ma tran, cau tric.. .,
va thuc hi€én song song céc qué trinh con;

Thuc hién song song theo ki€u d{f liéu trong d6 moi thao tic thuc
hién trong mOt nhip thGi gian, trong mOt nhip cic thanh phan cla cuing
mOt ma tran dudc tinh todn (cOng, trU, nhan...). Pi€u nay th€ hién rat 16
trong cac mdy tinh vector va ma tran.

Thuc hién song song cic qua trinh con: nhu di bi€t dang song song
cUa mOt thudt toan dugc trinh bay thong qua viéc “tuan tu” thuc hién cic
18p, trong d6, cic budc trong ciing mOt “18p” dugc thuc hién song song
nhau.

Vi du, n€u V=YV, thi c6 th€ viét thudt todn dang song song la:

Vi=>V,=>V;5...=>V,

Tring d6, cc “nhém” V; 1a tudn ty nhau tU nhém nay sang nhém khic,
hodc trinh bay trong chuoOng trinh:

v,

V,

Vi
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Trong dé, moOi V; liét ké nhém céc qua trinh con chay song song v&i nhau
dugc. Nhu vay, tuong Ung vGi mOi 18p V; c6 cach thiic cho biét cic qud
trinh con thudc 18p d6 dugc thuc hién song song. Trong mOt sO truOng
hgp phlc tap hon, cho phép d6i vGi moi budc trong mOt 1Gp con kem
theo thOi gian thuc hién budc d6, dd uu tién cla tUng budc trong 16p dé
Uu tién trong viéc phan phdi CPU.

MOt s& hudng nghién clfu hi€n nay c6 lién quan dén thudt todn song
song dUQc quan tam:

- Bién d6i cay tinh todn tuong duong va tim dang song song chudn
cho cdc thudt toan tudn tu;

- Nghién cUu cédc khia canh song song va cdc thudt todn song song
trong phuong phép s6. MOt trong nhiing 4p dung kha di€n hinh cla cic
supercomputer 12 thuc hién tinh to4n song song trong nhiing bai toan tinh
toan Fourier nhanh.

3.Hé diéu hanh da xt Iy phan tin

Muc tiéu:

- Hiéu duoc nhiing nét co ban vé hé diéu hanh da xU Iy nhdm trang bi kha
ndng tU nghién cQu trong tuong lai.

3.1.GiGi thiéu hé phin tin

Nhu ching ta dd bi€t HDH hién dai thuGng tap trung vao chlc ning may
tinh Ao, nhdn manh mUc dich vu hé thOng v vi vay thudn ti€n hon quan
ni€m HPH phan tdn nhu mOt bO tich hgp cic dich vu hé thdng cho phép
trinh dién c4i nhin trong sudt tGi hé thOng mdy tinh v6i tai nguyén va di€u
khi€n phan tdn (dat tai nhi€u vi tri dia 1y khac nhau). Cé th€ néi HDH phan
tan 12 HPH két ndi chat vé phan mém trén nén tdng két nOi 16ng vé phan
cUng. Theo mOt céch néi khac, HDH phan tdn cung cap cho ngudi st dung
cach thUc 1am viéc nhu v&i mOt HPH tap trung trong di€u kién phan tdn cd
phan clng 1&n phdn mém.

MOt van dé dat ra cho chinh khdi niém HPH phan tin. TOn tai nhi€u
cich hi€u vé HPH phan tdn, song c6 rat hi€m tai li€u cho mOt dinh nghia
chinh thlic vé HPH phan t4n. Trong nhi€u ng(r cdnh, ng-0i ta con st dung
khdi niém "hé phan tdn" thay thé cho khdi niém "HPH phan tan". Ching ta
cha@p nhan dinh nghia dugc dua ra.

Hé phan t4n 1a t6 hop bao gOm cdc mdy tinh dbc 1dap véi trinh dién hé
thOng nhu mOt mdy tinh don trudc ngudi dung.
HDH phén tdn dugc phat tri€n trén c0 sG mOt sO tién dé sau diy:

« Th nhat, do nhu cau ting khong ngUng vi€c chia x& tai nguyén va thong
tin ma cac HDH da c6 tu trudc khong ddp Ung dugc.

Trong qud trinh tri€n khai Ung dung Tin hoc vio d0i sOng, cdc mang mdy
tinh dugc phat tri€n khong nglng, cdc tai nguyén cla cdc mdy tinh trong
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mang (phan cUng, phan mém) ngay cang d-Oc mG rOng va nang cap, gid
tri céc tai nguyén ndy cang ting nhanh dan dén su ting tr-Gng v-0t bac nhu
cau chia x& tai nguyén va thong tin trong mOt hé thOng thOng nhat. HDH
tap trung vi HDH mang thudn tiy khong dap Ung dugc nhu cau dbi véi sur
tdng trudng do.

* Tién dé th( hai lién quan dén vi€c gid cdc tram lam viéc gidm nhanh

chong.
Viéc gidm gid cic tram lam viéc lam cho ching dugc st dung phd dung
hon, s& lugng va chat lugng c4c tram lam viéc ciing ting khong ngling ma
tUr d6 1am tiang yéu cau xU 1y phan tan. Pi€u nay tao ra nhi€u vi tri ¢6 kha
ning xU Iy va luu tr(f thong tin hon ma U d6 can thi€t phdi ph6i hgp dé€
chia x& tOt hon ti€m ning Iuu trlt va xUr 1y cla cdc vi tri d6.

« Viéc sUr dung rOng rdi cic mang

Trén cO s3 vi€c két nOi mang d€ tri€n khai HPH mang tao nén mot cO sO
kY thuadt ha tang (phan cUng, k€t nGi mang, phan mém) 1am nén tang phat
tri€n HPH phan tan.

« Tinh thuan thuc vé€ k¥ nghé& phdn mém cUla c4c chuyén gia phat tri€n
HDH. Kinh nghiém xay dung HDH trudc day (HPH tap trung, HDH mang)
cho phép nang cao trinh d0 d€ dU ning luc xay dung HPH phan tan.
3.2.Pac di€m hé phan tin

Hé phan tan c6 cac dac di€m co ban 1a Tinh chia x& tai nguyén, Tinh md,
Kha ning song song, Tinh m3 rOng, Kha ning th(r 10i, Tinh trong sult.
Tinh chia xé tai nguyén
Thudt ng(t tai nguyén dugc ding d€ chi tat cd moi th(r c6 thé dugc chia xé&
trong hé phan tin, bao gdm tU cic thi€t bj phdn clng (Pia, mdy in ...) t&i
cic doi tugng (file, cac clra s6, CSDL va cic d6i tuong d{F li€u khac).

Trong hé phén tdn, chia x€ tai nguyén dugc hiu 1a tai nguyén cla hé
thOng dugc cic QT chia x€ (s dung chung) ma khong bi han ché€ bdi tinh
trang phan tan tai nguyén theo vi tri dia ly.

Viéc chia x& tai nguyén trén hé phan tdn - trong dé tai nguyén bi 1€ thubc
vé mat vat Iy vGi mOt mdy tinh nio d6 - dugc thuc hién théng qua truyén
thong. PE chia x€ tai nguyén mOt cdch hi€u qua thi moi tai nguyén can
phdi dugc quan 1y bdi mbt chuong trinh c6 giao di€n truyén thdng, céc tai
nguyén cé th€ truy nhdp, cdp nhat dugc mdt cich tin cdy va nhat quén.
Qudn 1y tai nguyén & diy bao gbm 1ap k€ hoach va du phong, dat tén céc
16p tai nguyén, cho phép tai nguyén dugc truy cap tU n0i khac, 4nh xa tén
tai nguyén vao dia chi truy€n thong ...

Tinh m&

Tinh m3 cla mOt hé théng mdy tinh 13 tinh dé& dang m3 rOng phan clng

(thiét bi ngoai vi, b0 nhd, céc giao dién truyén thong ...) vi phdn mém (cic
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mo hinh HPH, céc giao thlc truyén thong, cic dich vU chia x€ tai nguyén ...)
cla né. N6i mOt cich khdc, tinh m& cla hé thdng phan tin mang y nghia
bao ham tinh dé dang cdu hinh cd phan cling 1dn phan mém cUla né.

Tinh m& cUa hé phan tdn dugc thé hién 13 hé thOng c6 th€ dugc tao nén
tU nhi€u loai phan clng va phdn mém cUa nhi€u nha cung cap khic nhau
v0i di€u kién c4c thanh phan nay phai theo mOt tiéu chudn chung (lién quan
dén HPH la tinh da dang tai nguyén; lién quan dén nha cung cap tai nguyén
12 tinh chudn).

Tinh m3& cla Hé phéan tin dugc xem xét theo mUc dd bO sung thém cic
dich vuU chia x@ tai nguyén ma khong phd hdng hay nhan doi cac dich vu
dang tOn tai. Tinh m& duoc hoan thién bang c4ch xé4c dinh hay phan dinh 15
céc giao dién chinh cUa hé phan tin va lam cho né tuong thich v&i céc nha
phat trién phan mém (tUc 1a cic giao dién chinh ca HPH phan tdn can ph&
dung).

Tinh m& cUa HPH phan tdn dugc thi hanh dua trén viéc cung cdp cO ché
truy€n thong gilra cic QT va cong khai cic giao dién drgc dung d€ truy cap
tai nguyén chung.
Kha niing song song

Hé phan tin hoat dOng trén mOt mang truyén thdng cé nhi€u mdy tinh,
mOi mdy tinh c6 th€ c6 mOt hodc nhi€u CPU. Trong cing mOt thdi di€m
néu c6 tU hai QT trd I1én cing tOn tai, ta néi rang ching dugc thuc hién
dong thoi. Viéc thuc hién cic QT dOng thOi theo cO ch€ phan chia thdi gian
(mOt CPU) hay song song (nhi€u CPU).

Kha ning 1am vi€c song song trong hé phan tdn dugc thi hanh do hai tinh
huOng:
- Nhi€u ngu0i s dung dbng thOi dua ra cic 1énh hay tuong tic véi
chuong trinh Ung dung (dOng thOi xudt hi€n nhiéu QT khich).
- Nhiéu QT phuc vu chay dong thdi, mOi QT ddp Ung yéu cau cla mot
trong sO c4c QT Khich.

TU di€u ki€n da x( 1y, kha niing song song cUa hé thOng phan tin tré
thanh mOt thuOc tinh cUa né.
Kha niing mo rong

Hé phan tin c6 kha ning hoat dong tOt va hi€u qua & nhi€u mUc khic
nhau. MOt hé phan tidn nh® nhat c6é thé hoat ddng chi can hai tram lam
viéc va mOt phuc vu file.

Céc hé 16n c6 th€ bao gOm hang nghin mdy tinh, nhi€u phuc vu File va
phuc vU may in ...
Khd ning m& rOng cUa mét hé phan tdn dugc ddc trung bGi tinh khong
thay d0i phan mém hé thOng va phadn mém Ung dung khi hé thdng duoc
md& rOng.
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Diéu nay chi dat 3 mlc dd nao d6 d6i v&i hé phan tan hién tai (khong thé
hoan toan nhu dinh nghfa trén). Yéu cdu m& rOng khong chi 13 m& rOng vé
phan clng hay vé mang trén dé hé thdng bao trim ma con can phdi dugc
phan tich, d4nh gi4 trén tat cd cic khia canh khi thiét k& hé phan tin. MOt
vi du don gidn 1a tinh huOng tan sudt s& dung moOt file qué cao xudt hi€n
nhu két qud cla viéc ting s6 ngudi si dung trén mang. PE tranh tinh
trang tac nghén xdy ra n€u nhu chi c6 mOt phuc vu ddp Ung céc yéu cau
truy cap file d6, can nhan bdn file d6 trén mOt vai phuc vu va hé thOng
dugc thi€t k€ sao cho dé dang b6 sung phuc vu. C6 thé tinh dén céc gidi
phap khéc 1a s dung Cache va ban sao d{r li€u.
Kha niing thir 10i
Kha ning th(r 16i thé hién viéc hé thOng khong bi sup d6 bdi cdc su' cd

do cdc 10i hanh phan (ca phan clng 1an phdn mém) trong mOt bO phan nio
do.
Viéc thi€t k€ kha ning chiu 10i cUa cdc hé thOng mdy tinh dUa trén hai gidi
phédp sau day:

- Dung khd ning thay th€ d€ ddm bdo viéc hoat ddng lién tuc va hiéu
qua.

- Dung cic chuong trinh ddm bdo co ché phuc hoéi dit li€u khi x3y ra su
cO.

P& xay dung mOt hé thdng c6 th€ khac phuc su cO theo cach th(f nhat

thi c6 th€ chon gidi phap ndi hai mdy tinh v4i nhau d€ thuc hién ciing mot
chuong trinh ma mot trong hai mdy d6 chay & ché d6 Standby (khong tdi
hay ch0®). Gidi phdp nay kh4 tOn kém vi phdi nhan d6i phan clng cla hé
thOng.
Gidi phap khac nham gidm bdt phi tOn 1a ding nhi€u phuc vu khic nhau
cung cap cdc Ung dung quan trong dé€ cic phuc vu nay cé thé€ thay thé nhau
khi su c® xuat hién. Khi khdng c6 su cO thi cidc phuc vU chay binh th-Ong
(nghfa 13 van phuc vU 4c yéu cau cla khach). Khi xudt hién su cO trén mOt
phuUc vU ndo d6, cdc Ung dung khéach tu chuy€n hung sang cdc phuc vU con
1ai. V&i cach th( hai thi phan mém phuc hbi dugc cho trang thai d{r liéu
hién thOi (trang thdi truc khi xay ra sy c0) c6 thé dudgc 161 dugc pht hién.
Chi y rang vGi cach thlic nay, mOt mat thi cung mot dich vu c6 thé dugc
san sang trén nhi€u mdy va mat khéc, trén mOt may 1ai c6 san mdt sO dich
vu khac nhau.

Hé phan tén cung cap kha nang san sang cao d€ d6i pho vGi céc sai hong
phan chng Kha ning san sang cUa hé thdng dugc do bang ty 1€ thOi gian
ma hé thOng san sang lam viéc so vGi thoi gian c6 su c6. Khi mOt may trén
mang sai hdng thi chi ¢6 cong viéc lién quan d€n c4c thanh phan sai hOng bi
anh hudng. Ngudi st dung c6 thé chuyén dén mot tram khdc néu mdy ho
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dang s dung bi hdng, mOt QT phuc vu c6 thé dugc khdi ddng 1ai trén mot
may khéc.
Tinh trong sudt

Nhu d3 dugc trinh bay & trén, tinh trong suOt 1a tinh chat cin ban cla hé
phan tan. Tinh trong sudt cUa hé phan tan dugc hi€u nhu 12 su che khuat di
cdc thanh phan riéng bi€t cla hé thOng mdy tinh (phan clng va phan mém)
d0i véi ngudi st dung va nhitng ngudi 1ap trinh Ung dung. Ngudi st dung
c6 quy€n truy cap dén d{ liéu dat tai mOt di€m d{t 1iéu & xa mOt céch tu
dOng nhG hé thOng ma khong can biét dén su phan tan cUa tat ca dr liéu
trén mang. Hé thOng tao cho ngudi ding cdm gidc 1a d{ liéu dugc coi nhu
dat tai may tinh cuc bd clla minh. Cac th€ hién di€n hinh v€ tinh trong sult
cUa HPH phan tian dudc trinh bay trong phan sau.

CAU HOI CUNG CO BAI HOC
1.Thé nao 13 hé diéu hanh da x( 1y tap trung.
2. Phan biét hé di€u hanh da x(r 1y tap trung v&i hé diéu hanh da xUr 1y phan
tan.
3.trinh bay thuat todn song song va ngdn ng(r 1ap trinh song song.
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