Chuong I: Téng quan vé ki€n tric may tinh

1. Céac méc lich st phat tri€n cong ngh€ may tinh

Su phit trién cla mdy tinh dugc mé ta dua trén su ti€n bd cla cdc cong
nghé ché tao céc linh ki€n co badn clla may tinh nhu: b0 x( 1y, bd nhd, céc
ngoai vi,...Ta c6 th€ néi mdy tinh dién t sO trdi qua bOn thé hé lién ti€p.
Viéc chuyén tir thé hé trude sang thé hé sau dugc ddc trung bang mot su

thay d6i c0 ban vé cong nghé.

a. Thé hé dau tién (1946-1957)
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Hinh I.1: May tinh ENIAC

ENIAC (Electronic Numerical Integrator and Computer) 12 may tinh dién t(r
sO dau tién do Gido su Mauchly va ngudi hoc trdo Eckert tai Pai hoc
Pennsylvania thi€t k€ vao nim 1943 va dugc hoan thanh vao nim 1946. Pay 1a
mOt mdy tinh khOng 16 v4i th€ tich dai 20 mét, cao 2,8 mét va rOng vai mét.
ENIAC bao g6m: 18.000 den dién ti, 1.500

cong tac tu dOng, can ndng 30 tan, va tiéu thu 140KW gid. N6 c6 20 thanh
ghi 10 bit (tinh todn trén sO thap phan). C6 khd niing thuc hién 5.000 phép todn
cOng trong mOt gidy. Coéng vi€c 14p trinh bang tay bang cich ddu ndi cdc dau

cam dién va ding céc ngat dién.

Gi4o sU todn hoc John Von Neumann di dua ra y tuéng thi€t k€ mady tinh
IAS (Princeton Institute for Advanced Studies): chuOng trinh duQc 1uu trong b0
nhd, bd di€u khié€n s€ 1ay 1€énh va bi€n doi gia tri cUa dit liéu trong phan bd
nhd, bd 1am toan va ludn ly (ALU: Arithmetic And Logic Unit) dugc di€u
khié€n d€ tinh toan trén dif li€u nhj phan, di€u khi€én hoat dOng cla cic thiét bj
vao ra. Pay 1a mOt y tudng nén tdng cho cdc mdy tinh hién dai ngay nay. Mdy

tinh nay con dugc goi la mdy tinh Von Neumann.

Viao nhitng nim dau cUa thdp nién 50, nhiing may tinh thuong mai dau
tién dugc dua ra thi trudng: 48 hé may UNIVAC I va 19 hé may IBM 701 da
dudgc ban ra.

b. Thé hé thu hai (1958-1964)

Cong ty Bell di phit minh ra transistor vao nim 1947 va do dé thé hé th(r

hai cla mdy tinh dugc ddc trung bang su thay thé cdc den dién tl bang cic



transistor 1uGng cuc. Tuy nhién, dén cubi thap nién 50, mdy tinh thuong mai
diing transistor m&i xudt hién trén thj truOng. Kich thudc mdy tinh gidm, ré
ti€n hon, tiéu tOn ning lugng it hon. Vio thGi di€m nay, mach in va bd nhd
bang xuyén tU dugc ding. Ngon nglt cdp cao xudt hién (nhr FORTRAN nim
1956, COBOL nim 1959, ALGOL nim 1960) va hé di€éu hanh kiu tudn tu
(Batch Processing) dugc dung. Trong h€ di€éu hanh nay, chuong trinh cla
ngU0i ding th( nhat dugc chay, xong dén chuong trinh cla ngudi dung th(r

hai va c(r thé ti€p tuc.

c. Thé hé thi ba (1965-1971)

Thé hé th( ba dugc ddnh ddu bang su xudt hién cla cidc mach két (mach
tich hgp - IC: Integrated Circuit). Cdc mach két dd tich hgp mat d6 thap (SSI:
Small Scale Integration) c6 th€ ch(a vai chuc linh ki€n va két d0 tich hgp mat
d6 trung binh (MSI: Medium Scale Integration) ch(fa hang tram linh kién trén

mach tich hgp.

Mach in nhi€u 18p xudt hién, bd nhG ban dan bat dau thay thé bd nhs
bang xuyén tu.

M4y tinh da chuong trinh va hé di€u hanh chia thdi gian dugc dung.

d. Thé hé thu tu (1972 - nay)

Thé hé th( tu dugc ddnh dau bang céc IC c¢6 méat dd tich hop cao (LSI:
Large Scale Integration) c6 th€ ch(fa hang ngan linh kién. Cac IC mat dd tich
hogp rat cao (VLSI: Very Large Scale Integration) c6 th€ chlta hon 10 ngan linh

kién trén mach. Hién nay, c4c chip VLSI ch(fa hang tri€u linh kién.
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Vi su xudt hi€én cla bd vi x(r 1y (microprocessor) chUta cd phan thuc hién
va phan diéu khi€n cla mOt bd xUr 1y, su phat tri€n cla cdng nghé ban dan cic

mdy vi tinh dd dugc ché tao va khdi dau cho cdc th€ hé mdy tinh c4 nhan.
Cidc bd nhd ban dan, bd nhG cache, b0 nhG do dugc dung rdng rii.

Céc kY thudt cdi ti€én tOc dO x( Iy clUa mdy tinh khong nglng dugc phat

tri€én: k¥ thudt 6ng dan, k¥ thuat vd hudng, x(r Iy song song mlc db cao,...

e. Khuynh hudng hién tai

Viéc chuyén tU thé hé thr tu sang th€ hé th(r 5 con chua ro rang. Nguoi
Nhat di va dang di tién phong trong cdc chuOng trinh nghién clu d€ cho ra doi
thé hé th(r 5 cla mdy tinh, thé hé cla nh{ing mdy tinh thong minh, dUa trén cdc
ngdn ng(r tri tué nhan tao nhu LISP va PROLOG,... va nhing giao di€n nguoi -
mdy thong minh. P&n thoi di€m nay, cdc nghién cUu da cho ra cic sdn phdm
budc dau va gdn day nhat (2004) 1a sy ra mat sdn phdm ngUdi may thong
minh gan gidng vGi con ngUdi nhat: ASIMO (Advanced Step Innovative
Mobility: Bu@c chan tién ti€n cla d0i mdi va chuyén dOng). Vi hang trim
nghin may méc dién tU tOi tan dat trong cd th€, ASIMO c6 thé 1én/xudng cau
thang mOt cich uy€n chuy&n, nhan dién ngudi, cic c( chi hanh dOng, giong
néi va dép Ung mOt s6 ménh 1énh cla con ngudi. Tham chi, né cé th€ bat
chudc clr dOng, g0i tn ngUdi va cung cap thdng tin ngay sau khi ban hdi, rat
gan giii va than thién. Hién nay c6 nhi€u cong ty, vi€n nghién clu cUa Nhat
thué Asimo ti€p khach va hudng dan khich tham quan nhu: Vién Bdo tang
Khoa hoc ning 1uong va PGi mdi qudc gia, haing IBM Nhat Ban, Cong ty di€n
luc Tokyo. Hang Honda bat ddu nghién clu ASIMO tUr nim 1986 dua vao



nguyén ly chuyén dOng bang hai chan. Cho tGi nay, hiang da ché tao dugc 50
robot ASIMO.

Céc ti€n b0 lién tuc v€ mat db tich hgp trong VLSI di cho phép thuc hi€n
cdac mach vi xU Iy ngay cang manh (8 bit, 16 bit, 32 bit va 64 bit v4i viéc xuat
hién céc bd xU 1y RISC nim 1986 va cic b0 xU 1y siéu vo hudng nim 1990).
Chinh c4c bO x( 1y nay gidp thuc hi€n cdc mdy tinh song song v&i tU vai bd xUr
ly dén vai ngan b0 xU 1y. Pi€u nay lam cic chuyén gia v€ ki€n tric mdy tinh

tién dodn thé hé th(r 5 12 thé hé c4c mdy tinh xU 1y song song.

Thé hé Nam Ky thuit | Sinphim méi Hing sin xuat va may
tinh
1 1946- |Péndién | May tinh dién te| IBM 701. UNIVAC
1957 | tu tung ra thi
trueong

| B

1958- | Transistors | May tinhre tién Burroughs 6500, NCR.

1964 CDC 6600, Honeywell
3 1965- | MachIC May tinh mini 50 hdng méi: DEC PDP-11,
1971 Data general .Nova
4 19722222 | LSI - VLSI | May tinh ca nhin| Apple II, IBM-PC, Appolo
va tram DN 300, Sun 2
lam viéc

5727 | 7777-7777 | Xuly song | May tinh da xu| Sequent ? Thinking
song, ly. Pa may tinh | Machine Inc.? Honda,
Casio

Bang 1: Cic thé hé may tinh

2. Thong tin va s ma héa thong tin
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a.  Khdi ni€ém thong tin

Hinh 1.2: Thong tin vé 2 trang thai c6 ¥ nghia cUa hi€u dién thé
Khai niém vé thong tin gan lién véi su hi€u bi€t mOt trang thai cho san

trong nhi€u trang thdi c6 th€ c6 vao mot thoi di€m cho trudc.

Trong hinh nay, ching ta quy U&c c6 hai trang thdi c¢6 y nghia: trang théi
thap khi hiéu dién thé thap hon V| va trang thdi cao khi hiéu di€n th& 16n hon
V. D€ c6 thong tin, ta phdi x4c dinh thdi di€m ta nhin trang thdi cUa tin hiéu.
Thi du, tai thoi di€m t, thi tin hiéu & trang thdi thap va tai thoi di€m t, thi tin
hiéu & trang théi cao.

b. Luong thong tin va su ma hoa thong tin

Théng tin dugc do ludng bang don vi thong tin ma ta goi 1a bit. Lugng
thdng tin dugc dinh nghia bdi cong thic:

I=LogN)
Trong d6: I: 1a lugng thong tin tinh bang bit
N: 12 sO trang thdi c6 thé ¢

Vay moOt bit Ung vGi su hi€u bi€t cla mOt trang thai trong hai trang thdi cé
th€ c6. Thi du, su hi€u biét cla mOt trang thai trong 8 trang thdi c6 th€ Ung

v6i mOt lugng thong tin 1a:

I=Logy(8) =3 bit



T4m trang thdi dugc ghi nhan nhd 3 s nhi phan (mOi s nhi phan c6 thé

c6 gid tri 0 hoac 1).

Nhu vay lugng thong tin 13 s6 con sO nhi phan can thi€t d€ bi€u dién sO
trang thai c6 th€ c6. Do vay, mOt con sO nhi phan dugc goi 1a mOt bit. MOt tUr
n bit c6 th€ tuong trung mOt trang thai trong tOng sO 2" trang thai ma tU d6 c6

th€ tugng trung. Vay mot tU n bit tuong Ung vGi mOt Iugng thong tin n bit.

Trang X2 X1 X0
thai

0 0 0 0

1 0 0 1

2 0 1 0

3 0 1 1

4 1 0 0

5 1 0 1

6 1 1 0

7 1 1 1

rd

Bang 2: Tam trang thai khac nhau Ung v6i 3 s6 nhi phan
c. Bi€udién cic s6

Kh4i ni€m hé thOng sO6: Co sG clla mbt hé thdng s& dinh nghia pham vi
cdc gid tri c6 thé€ c6 cla mOt chit sO. Vi du: trong hé& thdp phan, mdt ch(t s c6
gi4 tri tU 0-9, trong hé nhi phan, mOt ch{F s& (mOt bit) chi ¢6 hai gia tri 12 0 hodc
1.

Dang tOng quét d€ bi€u dién gi4 tri cla mot s6:

Trong do:
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Vi SO can bi€u dién gid tri
m: sO th( tu cUa ch(t sO phan 1é

(phan 1& cla sO ¢6 m ch{F s6 dugc danh sO th’ tu t&r -1 d€n -m) n-

1: sO th( tu cla cht sO phan nguyén

(phan nguyén cla s6 c6 n ch{r sO dugc danh sO th( tu t&r 0 dén n-
1) b;: gid tri cUa ch(r sO th&ri k: hé sO (k=10: hé thap phan; k=2: hé nhij
phan;...).

Vi du: bi€u dién s6 541.25
541.25,,=5* 102+ 4 * 101 + 1 * 100 + 2 * 10-' + 5 * 10-2

= (500)10 + (40)10 + (1)10 + (2/10)10 + (5/100)10

MOt mdy tinh dugc chl y€u c8u tao bang cdc mach dién t c¢6 hai trang
thai. Vi vay, rat tién 10i khi dung cdc sO nhj phan d€ bi€u dién sO trang thai
cUa cdc mach dién hodc d€ ma hod cdc ky tu, cdc sO can thi€t cho van hanh

cUa mdy tinh.

PE bi€n dGi mOt sO hé thdp phan sang nhi phan, ta c6 hai phuong thic
bién doi:

=Phuong thirc sO du d€ bi€n d6i phan nguyén cla sO thdp phan sang nhj
phan.

Vi du: DGi 23.37510 sang nhi phan. Chiing ta s& chuyén d6i phan nguyén
diing phuong thic s6 du



bit gitr

23/2 = 11 | e Ditcotrong
1 50 nho nhat
v
11/2 = 5 1
1
v
5/2 2 1
1
v
2/2 = 1 (9]
1
v
1/2 0 1 —~————
(Z23)io (10111)=

=Phuong thUc nhan d€ bi€n d6i phan 1& cla sO thap phan sang nhi phan

¥ bit cO trOng
075

375 e 2 =
¥ ] s& 16n nhat
75 e 2 = 1.5
]
¥
3 2 2 == 1.0
A

'{..3?5.:”“:':-{:”]]‘2 ,
bit ¢6 trong sO nhO

nhat

K&t qud cudi cing nhan dugc 1a: 23.375,, = 10111.011,

Tuy nhién, trong vi€c bi€én d6i phan 1& cla mOt sO thdp phan sang s nhi
phén theo phuong thlc nhan, c6 mot s6 truGng hop viéc bi€n dbi sO 1ap 1ai vo

han

Vi du:
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2 x 2 = 04
|

\]

4 x 2 = 08
]

\]

8 x 2 = 16
|

\]

6 x 2 = 12
]

\]

2 x 2 = 04

TruOng hgp bi€n d6i sO nhi phan sang cic hé thOng sO khéc nhau, ta c6 thé

nhém moOt sO cic sO nhi phan d€ bi€u dién cho sO trong hé thOng sb tuong

Ung.

Binary Octal Decimal Hexadecim
(Base 2) (Base 8) (Base 10) al (Base 16)

0000 0 0 0

0001 1 1 1

0010 2 2 2

0011 3 3 3

0100 4 4 4

0101 5 5 5

0110 6 6 6

0111 7 7 7

1000 10 8 8

1001 11 9 9

1010 12 10 A

1011 13 11 B

1100 14 12 C

10



1101 15 13 D
1110 16 14 E
1111 17 15 F

Théng thuGng, ngUdi ta nhém 4 bit trong hé nhj phian hé dé€ bi€u dién sO
dudi dang thap luc phan (Hexadecimal).

Nhu vay, dua vao cach bi€n doi sO trong bang néu trén, ching ta c6 vi du
v€ céch bi€n dGi céc sO trong cdc hé thOng sO khic nhau theo hé nhi phan:

1011, = (10,)(11,) = 23,

+23,=(24)(34) = (10,)(11,) = 1011,

-1010102 = (1012)(0102) = 52 8

-01101101, = (0110,)(1101,) = 6Dy

MOt tU n bit c6 th€ bi€u dién tat cd cac sO dudng tir 0 tGi 2°-1. Néu d, 1a
mOt sO nhi phan th( i, mOt tU n bit tuong Ung v&i mOt sO nguyén thap phan. n
-1

N=)d?2
i=0

MOt Byte (g26m 8 bit) ¢6 thé bi€u dién céc s tUr 0 tGi 255 va mOt tlr 32 bit

cho phép bi€u dién céc s6 tUr 0 t&i 4294967295.

d. SO nguyén cé dau

C6 nhiéu cich d€ bi€u dién mot s6 n bit c6 dau. Trong tat cd moi cach thi

bit cao nhat ludn tugng trung cho dau.

11
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Khi d6, bit dau c6 gid tri 1a 0 thi s6 nguyén duong, bit dau c6 gid tri 1a 1 thi
s® nguyén 4m. Tuy nhién, cdch bi€u di€én ddu nay khong ding trong trudng hop
s6 dugc bi€u dién bang s6 thlra K ma ta s€ xét & phan sau trong chuong nay
(bit d&u c6 gi4 tri 12 1 thi sO nguyén dudng, bit dau c6 gid tri 14 0 thi s& nguyén

am).

doi dua  das cee d> d, do

SO nguyén c6 bit d,; 1a bit ddu va c6 tri s6 tugng trung bdi cic bit tU d, téi
d.s .
Céch bi€u di€én bang tri tuyét doi va dau
Trong cach nay, bit d,, 14 bit ddu va cic bit tU d, t&i d,, cho gi4 tri tuyét
doi.
MOt tU n bit tuong Ung v&i sO nguyén thap phan cé dau.
N = (=1)dn—1 ¥n-2 di 2i
1=0
Vidu: +25,, = 00011001, -25,, = 10011001,
=MOt Byte (8 bit) c6 thé bi€u dién céc sO c6 dau tir -127 t&i +127.
=C6 hai c4ch biu di€én s6 khong 13 0000 0000 (+0) va 1000 0000 (-0).
Céch bi€u dién hang so bu 1
Trong céch bi€u dién niay, s6 am -N dugc c6é bang cach thay cic sO nhi

phan d; cla s6 dudng N bang sO bl cla né (nghia 13 néu d; = 0 thi ngudi ta dGi

no thanh 1 va nguoc 1ai).

12



Vi du: +25, = 00011001, .25, = 11100110,
=MOt Byte cho phép bi€u dién tat cd cic s6 c6 dau tir -127 (1000 0000,)
dén 127 (0111 1111,)
=C6 hai céch bi€u dién cho 0 1a 0000 0000 (+0) va 1111 1111 (-0).
Céch bi€u di€n bang s bu 2
DE ¢6 sO bu 2 clla mOt sO ndo d6, ngudi ta 18y sO bu 1 rdi cOng thém 1.
Vay mOt tU n bit (d,; ....... do) c6 tri thap phan.
n-2
N =—dn —12n -1 + Y.di 2i
i=0
MOt tU n bit c6 th€ bi€u dién cic s6 c¢6 dau tir - 2™' dén 2™' - 1. Chi c6 mOt
cdch duy nhat d€ bi€u dién cho s6 khong 1a tat cd cdc bit clla s6 d6 déu bang
khong.
Vi du: +25, = 00011001, .25, = 11100111,
-Dung 1 Byte (8 bit) d€ bi€u dién mOt sO c6 dau 16n nhat 1a +127 va sO
nhé nhat 12 —128.

=Chi ¢6 mOt gia tri 0: +0 = 00000000,, -0 = 00000000,

13
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Bang 3: SO 4 bit c¢6 dau theo cich bi€u dién s6 4m bang s6 bui 2
Céch bi€u dién bang s6 thlra K
Trong cdch ndy, s6 duong cla mbt s6 N c¢6 dugc bang céch “cOng thém
vao” sO thira K dugc chon sao cho tOng clia K va mOt sO am bat ky ludn ludn
duong. SO 4m -N cla sO N ¢6 dugc bang cick 1dy K-N (hay 1ay bl hai cUa sO

vUa xac dinh).

Vi du: (s0 thira K=128, s6 “cOng thém vao” 128 12 mOt sO nguyén duong.
SO am 12 sO 1ay b hai s6 vUa tinh, bd qua sO gilt cUa bit cao nhat) :
+25,0 = 10011001, -25,,=01100111,
=Ding 1 Byte (8 bit) d€ bi€u di€n mOt sO c6 ddu 16n nhat 1a +127 va sO
nh nhdt la -128.
=Chi c¢6 mOt gid tri 0: +0 = 10000000,, -0 = 10000000,

14



Céch bi€u dién s6 nguyén c6 ddu bang sO bu 2 dudc dung rOng rdi cho cic
phép tinh sO nguyén. N6 c6 10i 1a khong can thudt todn ddc bi€t nio cho céc

phép tinh cOng va tinh trlr, va gidp phét hién dé dang céc truOng hdp bi tran.

Céc cach bi€u dién bang "dau , tri tuyét d6i" hodc bang "sO bu 1" dan dén
viéc ding cic thudt todn phlc tap va bat 1gi vi ludn c6 hai cich bi€u dién cla
sO khong. Cach bi€u dién bang "dau , tri tuyét d6i" dugc ding cho phép nhan

cla s c6 dau cham d0ng.

Ciach bi€u dién bang sO thtra K dugc ding cho s6 mii cla céc s6 c6 dau
chdm dOng. C4ch nay lam cho vi€c so sianh cdc sO mii c6 dau khic nhau trd

thanh viéc so sdnh cic sO nguyén duong.

e. Cach bi€u dién s6 v6i dau cham ddng

Trudc khi di vao cich bi€u dién s vGi ddu chdm dbng, chiing ta xét dén

cdch bi€u dién mbt s6 dudi dang ddu cham x4c dinh.
Vi du:

- Trong hé thap phén, sO 254, c6 th€ bi€u dién dudi cic dang sau:

0 1 2 3 4
254 % 10; 25.4*%10; 2.54 *10; 0.254 * 10 ; 0.0254 * 10 ...

- Trong hé nhi phan, sO (0.00011), (twong duong v&i s 0.09375,y) cé

thé bi€u dién dudi cic dang :

15
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0.00011; 0.00011 * 2 ; 0.0011 * 27';0.011 * 22 0.11 *27; 1.1 * 2

Céc cach bi€u dién nay gay khé khin trong mOt sO phép so sanh céc sO. DE

dé dang trong céc phép tinh, cdc s6 dugc chudn hod vé mOt dang bi€u dién:

+ 1. fff...f x 2*F

Trong d6: f 12 phan 1&; E 1a phan mii

S6 cham dbng dugc chudn hod, cho phép bi€u dién gan ding cic sO thap
phan rat 16n hay rat nhd dudi dang moét sO nhi phan theo mOt dang qui udc.
Thanh phan cUa s6 chdm dOng bao gdm: phan ddu, phan mii va phan dinh tri.

Nhu vy, cdch niy cho phép bi€u dién gan ding cic sO thuc, tat cd cic s6 déu

c6 cling cach bi€u dién.

C6 nhi€u cédch bi€u dién ddu chdm dOng, trong d6 cich bi€u dién theo
chudn IEEE 754 dugc dung rOng rdi trong khoa hoc mdy tinh hi€n nay. Trong
cdch bi€u dién nay, phan dinh tri ¢6 dang 1,f v6i sO 1 &n ting va f 12 phan s

1.
Chudn IEEE 754 dinh nghia hai dang bi€u dién s6 chdm d0ng:

- SO ch@m dbng chinh x4c don vGi dinh dang dugc dinh nghia: chi€u dai
sO: 32 bit dugc chia thanh cic truOng: dau S (Sign bit - 1 bit), mii E (Exponent -
8 bit), phan 1& F (Fraction - 23 bit).

S6 nay tuong Ung vGi sG thutc (-1)° * (Lf, f, ..... ;) * 25127

bit 31 30 23 22 bit 1 bit0

16



f, > 22 23

Hinh L1.3: Biéu di€n sO c6 dau cham ddng chinh xic don véi 32 bit

- S6 cham dbng chinh x4c kép vGi dinh dang dugc dinh nghia: chi€u dai
sO: 64 bit dugc chia thanh céc trudng: ddu S (Sign bit - 1 bit), mii E (Exponent -
11 bit), phan 1€ F (Fraction - 52 bit)

SO nay tuong Ung v&i sO thuc (-1)° * (11, f, ..... fs) ¥ 2E 102

bit 63 62 52 51 bit 1 bit0

S E f, Lo 51 £52

Hinh 1.4: Bi€u di€n s6 c6 ddu ch@m ddng chinh xic kép véi 64 bit

DE thudn 10i trong mOt s& phép tinh toan, IEEE dinh nghia mOt sO dang
ma rOng cUa chudn IEEE 754:

Tham s6 Mé rOng | Chinh | MG rOng
Chinh
chinh xac don | xac chinh xac
xac don
kép kép
Chiéu dai (bit) 32 >43 64 >79
Chiéu dai truOng mii | 8 >11 11 >15
(E)
SO thlra 127 - 1023 -
Gid tri mi tOi da 127 > 1023 1023 > 16383
Gid tri mi tOi thi€u -126 <-1022 -1022 <-16382
Chiéu dai truOng 1é F | 23 >31 52 >63

17
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(bit)

Chudn IEEE 754 cho phép bi€u dién céc sO chudn hod (céc bit cla E khong
cting lic bang 0 hodc bang 1), cdc sO khong chudn ho4 (céc bit cla E khong
cuing lic bang 0 va phan s6 1€ f1 f2 ... khac khong), tri s& 0 (cc bit cla E
khoéng cuing lic bang 0 va phan s6 1€ bang khong), va cic ky tu dac biét (cic
bit cUa E khong ciing liic bang 1 va phan 1€ khic khong).

Vi du cic budc bién dGi sO thap phan -12.625,, sang sO cham ddng chudn
IEEE 754 chinh xac don (32 bit):

——Budc 1: D6i sb -12.625,, sang nhi phan: -12.625,, = -1100.101,.

& Budc 2: Chudn hod: -1100.101, = -1.100101, x 2° (SO 1.100101,
dang 1.f)

B——Budc 3: Pién cdc bit vao cdc truGng theo chudn:

SO am: bit ddu S c6 gid tri 1.

Phan mii E v&i s6 thlra K=127, ta ¢6: E-127=3

= E=3 + 127 =130 (1000 0010,).

K&t qud nhan dugc 32 bit
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f. Bi€u dién cac s6 thap phan

MOt vai Ung dung, dac biét Ung dung quan Iu, bat bubc cic phép tinh
thapphan phdi chinh xdc, khong 1am trn s6. V&i mOt s bit ¢ dinh, ta khong
th€ d6i mOtcach chinh xdc s6 nhi phan thanh s6 thdp phan va nguoc 1ai. VI
vay, khi can phai diings0 thdp phan, ta diung cich bi€u dién sO thap phan mi
bang nhj phan (BCD: BinaryCoded Decimal) theo dé moi s6 thap phin dugc
mi v&i 4 sO nhi phan (bdng 1.6).

So thip | dydidid, So thap | did}d,d,
phin phin
0 o000 5 01|01
1 0001 6 01110
2 oot o 7 0111
3 o011 8 10j00
4 0100 9 10J0 1

Bang 4: SO thdp phan mi bang nhi phan

DE bi€u dién s6 BCD c6 ddu, ngudi ta thém sO 0 truGe mOt s6 duong can

tinh, ta c¢6 sO am cUa s& BCD bang cdch 18y bu 10 sO can tinh.

Vi du: bi€u dién s0 +079,, bang s0 BCD: 0000 0111 1001
Bl 9 1001 0010 0000

+1
Bii 10 1001 0010 0001

Viy, ta co: SO - 079, trong cich bi€u dién s6 BCD: 1001 0010 0001 gcp.

Céch tinh toén trén tUOng dudng vdi céch sau:
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Kién tric may tinh

o TruGc hét ta 1ay s bu 9 cla s6 079 bang cach: 999 - 079 = 920. o
COng 1 vao sO b 9 ta dugc sO bu 10: 920 + 1 = 921. o Biéu dién
s0 921 dudi dang s6 BCD, ta c6: 1001 0010 0001 scp

g. Bi€u di€n cac ky tu

Tuy theo cic hé thOng khic nhau, c6 th€ sUf dung ciac badng mi khéac nhau:
ASCII, EBCDIC, UNICODE,....C4c hé thOng trudc ddy thuGng diing bang mi
ASCII (American Standard Codes for Information Interchange) dé€ biu dién cdc
ch(r, s6 va mbt sO ddu thuOng diing ma ta goi chung 1 ky tu. Mo6i ky tu dudc
bi€u dién bdi 7 bit trong mOt Byte. Hién nay, mOt trong cic bang ma thong
dung dugc dung 1a Unicode, trong bang ma nay, mOi ky tu dugc ma hod bdi 2
Byte.
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00 NUL |10 DLE |20 SP |30 0O 40 (@ 50 P 60 ) 70 p
01 SOH |11 DC1 | 21 ! 31 1 41 A 51 Q 61 a 71 q
02 STX |12 DC2 | 22 " 32 2 42 B 52 R 62 b 72 T
03 ETX |13 DC3 |23 # 33 3 43 C 53 S 63 c 73 s
04 EOT | 14 DC4 | 24 8 34 4 44 D 54 B 64 d 74 t
05 ENQ| 15 NAK| 25 % 35 5 45 E 55 u 65 e 75 u
06 ACK| 16 SYN|26 & 36 6 46 F 56 VWV 66 f 76 v
07 BEL | 17 ETB | 27 : 37 7 47 G 57 W 67 e 77 w
08 BS 18 CAN| 28 { 38 8 48 H 58 X 68 h 78 x
09 HT 19 EM 29 ) 39 09 49 | 59 Y 69 i 79 vy
0A LF 1A SUB | 2A * 3A : 4A ) 5A £ 6A ] TA =z
0B VT 1B ESC | 2B + 3B 5 4B K 5B [ 6Bk B 4
0C FF 1C FS 26 °© ic <« 4C L SC A 6oC 1 7C |
0D CR 1D GS 2D - ib = 4D M 5D ] 6D m 7D}
OE SO 1E RS 2E : 3JE = 4E N 5E X 6E n TE ~
OF SlI 1F US 2F ! 3F ? 4F O 5F _ 6F o 7F DEL
NUL Null FF Form feed CAN Cancel
SOH Start of heading CR  Carriage return EM End of medium
STX Start of text SO Shift out SUB Substitute
ETX End of text Sl Shift in ESC Escape
EOT End oftransmission DLE Data link escape FS File separator
ENQ Enquiry DC1 Device control 1 GS Group separator
ACK Acknowledge DC2 Device control 2 RS Record separator
BEL Bell DC3 Device control 3 us Unit separator
BS Backspace DC4 Device control 4 SP Space
HT Horizontal tab NAK Negative acknowledge DEL Delete
LF Line feed SYN Synchronous idle
VT Vertical tab ETB End of transmission block

Bang ma ASCII
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Kién truc may tinh

Bang ma

EBCDIC

*» EBCDIC is an 8-bit
code.

STX  Sian of text R5  Reader Stop M)
DLE Dawa Link Escape PF - Punch O ]
BS  Backspace DS Digit Sclect ]
ACK Acknowladge PN Puneh On al
SOH Start of Hesling  SM 5S¢t Mode 1

LC Lower Case 1:\-";'

ENQ  Engui ¥

IiEEJ Iiﬁap?r CC Cursor Contral - 3

BYP Bypass CR Carriage Rewm  |F
CAN Cancel EM End of Medum  EC
RES Restore FF  Form Feed ET
S Shift In TM Tape Mark N
S0 Shaft Out UC Upper Case 54
DEL Delete F5 Field Separator - 50
SUB Substifute HT Honzomal Tab 14
KL New Line VT Vemical Tab 1K
LF  Line Feed UC Upper Case I

0
0l
02
03
04
03
{6
07
08
09

A SMM
0B vT

0

NUL
S0H
5TX
ETX
PF
HT
LC
DEL

FF

o CR

0E

50

OF 5l

10
11
12
13
14
15
16
17
18
19

DLE
[l
2
™
RES
ML
Bs
IL
CAN
EM

A CC
1B CUI

IC

IFs

1D 1GS

IE
IF

IRS
1Us

DS
21 808
22 FS
23

24 BY
25 LF
26 ETB
27 ESC
%

29

A SM
2B CU2
2C

2D ENQ
2E ACK
2F BEL
30

3l

32 5YN
33

34 PN
15 RS
36 UC
37 EOT
3%

39

3A

3B CU3
3C DO
3D NAK
3E

3F SUB

40
4]
42
43
44
45
46
47
48
49
44
4B
4
4D
4E
4F
S0
51
52
53
54
55
5
57
58
59
A
B
5C
S
5E
iF

sP

— 4 = A

)

1]
62
63

65

o7

09
A
tB

60
6E
&F
0
71
72
73
74
75
76
77
T8
79
TA
T8

D
TE
TF

e

RO
81
82
B3
B4
85
b1l
87

]
BA

5B
BC
80
iE
8F

91
92
92

95
97
9%
94
9B
4D

9F
oF

e o 0 o O

— T

=

L B = = B — T — |

Al
Al
A2
A3
Ad
AS
Ab
Al
A
AY

AR

Al
AE
AF
B0
Bl
B2
B3
B4
B3
B
B7
BE
By
BA
BB
BC
BD
BE
BF

(]
Cl
C2
3
4
CS5
o
7
CH
9
[ A

CB

oD
CE
CF
(b1}
b1
o2
D3

D3
D6
D7
D8
Y
DA
DB

Do
DE
DF

Simma o E—

WO MO T R ——

ED
El
E2
E3

5
Ed
E7

E9
A
EB

ED
EE
EF
Fo
Fl
F2
F3
F4
F5
Fé
F7
F&
Fe
FA
FB
FC
KB
FE
FF

b el el ]

— il G el SR LA o e bl e
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Bang ma UNICODE



Kién tric may tinh

0000 NUL | 0020 SP [ 0040 @ | 0060 0080 Ctrl [ 0oA0 NBS[ooco A [ooE0 a
0001 SOH | 0021 ! [0041 A 0061 a 0081 Ctrl | 00AT 00C1 A [00E1 4
0002 STX | 0022 " [0042 B 0062 b 0082 Ctrl |00A2 ¢ |00C2 A |[00E2 a4
0003 ETX | 0023 # [0043 C 0063 ¢ 0083 Ctrl |00A3 £ |00C3 A |[00E3 a
0004 EOT | 0024 § |0044 D [0064 d |[0084 Ctrl |00A4 = |00C4 A |[00E4 i
0005 ENQ | 0025 % [0045 E 0065 e 0085 Ctrl | 00AS T 00C5s A |O00E5 3
0006 ACK| 0026 & (0046 F 0066 f |0086 Ctrl [ 00A6 | 00C6 A |[00E6 =@
0007 BEL | 0027 ' (0047 G 0067 g |0087 Ctrl [00A7 § |00C7 C [O00E7 ¢
0008 BS 0028 ( [0048 H 0068 h 0088 Ctrl | 00A8 ~ 00C8 E |[00ER @&
0009 HT 0029 ) [0049 | 0069 i 0089 Ctrl |00A9 © |00C9 E [00E9 ¢
000A LF 002A * 004A ) 006A 008A Ctrl | 00AA = 00CA E 00EA ¢
000B VT [002B + |004B K |006B k [008B Ctrl [00AB « |[00CB E 00EB &
000C FF  [002C ~ |004C L [006C 1 008C Ctrl [00AC - [o00CC i 00EC i
000D CR 002D - 004D M 006D m 008D Ctrl | 00AD — 00CD | 00ED i
000E SO [002E . |[004E N |[006E n |008E Ctrl |00AE ® |00CE 1 00EE i
000F SI 002F / |004F O |006F o [008F Ctrl [ 00AF — |00CF 1 00EF i
0010 DLE | 0030 0 [0050 P 0070 p 0090 Ctrl | 00BO ° 00DO B | 00F0 ¢
0011 DC1 [0031 1 0051 Q |0071 q 0091 Ctrl |00B1 = |[00D1 N 00F1 n
0012 DC2 | 0032 2 [0052 R 0072 r 0092 Ctrl [00B2 = 00D2 O |00F2 o
0013 DC3 | 0033 3 [0053 S 0073 s 0093 Ctrl | 00B3 > 00D3 O |00F3 6
0014 DC4 | 0034 4 [0054 T 0074 t 0094 Ctrl | 00B4 ~ 00D4 O | 00F4 o
0015 NAK| 0035 5 0055 U 0075 u 0095 Ctrl |00B5 p 00D5 O 00F5 &
0016 SYN| 0036 6 [0056 V 0076 v 0096 Ctrl | 00B6 9 00D6 O | 00F6 o
0017 ETB | 0037 7 [0057 W 0077 w |0097 Cul [00B7 - 00D7 X 00F7 +
0018 CAN| 0038 8 [0058 X 0078 «x 0098 Ctrl | 00B8 | 00D8 @ | 00F8 @
0019 EM (0039 9 (0059 Y 0079 y 0099 Ctrl [00B9 : 00D9 U 00F9 u
001A SUB | 003A 005A Z 007A =z 009A Ctrl [ 00BA = 00DA U 00FA 1
001B ESC [003B ; |005B | 0078 { 009B Ctrl [00BB » |[00DB U 00FB G
001C FS 003C < [005C 007C | 009C Ctrl [ 00BC 1/4 | 00DC U 0OFC a
001D GS 003D = (005D | 007D 1} 009D Ctrl |00BD 1/2 | 00DD Y |00FD P
001E RS [003E = |0O0SE ~ 007E ~ [O009E Ctrl | 00BE 3/4 |00DE vy |00OFE p
001F US 003F 2 00SF  _ 007F DEL | 009F Ctrl | 00BF 4 00DF g 00FF ¥
NUL Null SOH Start of heading CAN Cancel SP Space
STX Start of text EOT End of transmission EM End of medium DEL Delete
ETX End of text DC1 Device control 1 SUB Substitute Ctrl  Control
ENQ Enquiry DC2 Device control 2 ESC Escape FF  Form feed
ACK Acknowledge DC3 Device control 3 FS  File separator CR  Carriage return
BEL Bell DC4 Device control 4 GS  Group separator SO Shift out
BS  Backspace NAK Negative acknowledge RS  Record separator Sl Shift in
HT Horizontal tab NBS Non-breaking space US  Unit separator DLE Data link escape
LF Line feed ETB End of transmission block SYN Synchronous idle VT  Vertical tab
~ ~ ~ ~n n
3. Pacdiém cla cic thé hé may tinh dién tur

*Thé hé dau tién (1938-1953): Dong den dién tr.

M4y tinh dién t tuong dOng(Analog computer) dau tién dugc ché tao nim
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1983. Dong mdy tinh nay diing cdc mach dién cé dac tinh gidng nhu phép tinh
dang dugc ti€n hanh d€ thuc hién c4c tinh téan trong may.
M4y tinh dién tU sO(Electronic Digital Computer) dau tién dugc ché€ tao nim
1946. Chiing ta c6 th€ goi mét cich don gidn 12 mdy tinh. Mdy tinh dau tién nay
1a may ENIAC(Electronic Numerial Integretor and Computer).Mdy nay dai 30m,
cao 2,8m, rOng t&i vai mét, nang khéang 30 tan,tiéu thu 150kW gid va gid cla
né ciing rat cao. Pay ciing 12 nén tdng cho c4c thé hé mdy sau nay.

* Th€ hé th(r hai (1952-1963)0ng Transistar
NOGi ti€p thé hé th(r nhat cong ty Bill 4 phat minh ra Transistor nim 1948 do d6
th€ hé th( hai clUa mdy tinh dugc ddc trung bang su thay thé cic den dién tir
bang cdc Transistor ludng cuc.Kich thudc mdy tinh dudc gidm lai,mach in va
b0 nhd bing xuyé€n tUr bat dau dugc dung,ngdn nglt cap cao xudt hién.

* Th€ hé th( ba (1962-1975): Dong IC.
Thé hé nay dugc danh ddu bang su xudt hién cic mach két IC (Integration
Cireuit). Mach in nhi€u 18p xudt hién, bd nhG ban dan bat dau thay thé bd
nh@ bing xuyé€n tU,gid thanh ciing gidm doi chiit.

* Th€ hé th(r tu (1972-192?): Dong IC tich hgp cao(dong mdy chiing ta
dang s dung)
Thé hé nay dugc danh ddu bang viéc ding cdc mach c6 d0 tich hop cao
LSI(Large scale integration). B& nhd ban dan CMOS, bd nhd cache va b nhé
do dugc dung rOng rai. M4y tinh dung ki thudt Ong dan(Pipeline) , mdy tinh
song song hodc song song mUc d6 cao da xudt hién va khong nglng cai ti€n.

* Thé hé tuong lai:

Thé hé nay ciing con chua dugc rd rang 1am. Chi biét 1a trong tuong lai sé
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Kién tric may tinh

4,

xudt hi€n mOt thé hé may tinh thong minh,cé nhi€u chlc ning, c6 th€ giao

ti€p v&i con ngudi mOt cich dé dang.

Ki€n triic va t6 chitc may tinh

4.1 Khai niém ki€n triic may tinh

Kién tric mdy tinh bao gOm ba phan: Kié€n triic phdn mém, t6 chlc cla
mdy tinh va 1ap dat phan clng.

Kién tric phan mém cla mdy tinh chl yéu Ia ki€n tric phdn mém
cUa b0 xU 1y, bao gbm: tap 1€nh, dang c4c 1énh va céc ki€u dinh vi.

+ Trong d6, tap 1énh Ia tap hgp cac 1énh ma may (mi nhi phan) hoan chinh
c6 thé hi€u va dugc x(r 1y bGi b0 xU 1y trung tAm, thong thuOng cic 1énh trong
tap 1énh dugc trinh bay dudi dang hop nglr. M6i 1énh ch(ta thong tin yéu cau
b0 xU 1y thuc hi€n, bao gdm: ma tic vu, dia chi todn hang nguOn, dia chi todn
hang k&t qua, 1&nh k€ ti€p (thong thudng thi thong tin nay an).

+ Ki€u dinh vi chi ra cach thUc thim nhdp toan hang.

Ki€n tric phan mém 13 phan ma céc 1ap trinh vién hé thOng phdi nam
vimg d€ viéc 1ap trinh hi€u qua, it sai sét.

Phéan tG chlc cla mdy tinh lién quan dén cau tric bén trong cla bd
xU 1y, cau tric cic bus, cdc cap bd nhG va cidc mat ky thudt khac cla may
tinh. Phan nay s& dugc néi dén & cdc chuong sau.

Lap dat phan cUng cla mdy tinh 4m chi viéc 1ap rap mOt mdy tinh
dung cic linh kién dién t& va cic bO phan phan cUng can thiét. Ching ta

khong néi d€n phan nay trong gio trinh.
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Ta nén lUu y rang mOt vai mdy tinh c6 ciing ki€n tric phan mém nhung
phan t6 chlrc 1a khic nhau (VAX- 11/780 va VAX 8600). Cic miy VAX-
11/780 va VAX- 11/785 c6 cung ki€n triic phan mé&m va phan t0 chlc gan
gi®ng nhau. Tuy nhién viéc 1ap dat phan cUng cic may nay la khic nhau. Mdy
VAX- 11/785 da dung cdc mach k&t hién dai dé€ cdi tién tan sO xung nhip va

da thay dGi moOt it tG chlc clia b nhd trong.
4.2 Khai ni€ém t& chtic may tinh

TG chlc mdy tinh hay cdu tric mdy tinh 14 khoa hQc nghién clu vé céc b0
phan cUa may tinh va phuong thlc hoat dOng cla ching. V&i dinh nghia
nhU vay t6 chlic mdy tinh kh4 gén giii vGi vi ki€n tric — mOt thahf phan
cUa ki€n tric mdy tinh. Nhu vay c6 th€ thdy rang, ki€n tric mdy tinh 1a

khai ni€m rOng hon né bao ham cd t& chlic hay cdu tric mdy tinh

5. Cac mo hinh ki€n triic may tinh

5.1 Mo hinh kién tric Von Neumann

a. Mo hinh chung
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Kién tric may tinh

Main 'O
Registers Memory Interfaces
Control Arithmetic
Unit Logic Unit |
(CU) (ALT) Data bus
CPU Address bus
Control bus

Hinh 5.1 M hinh tu@n tu Von Neumann

Registers: Cac thanh ghi Main Memory: B6 nh@ chinh
Control Unit: don vi di€u khién I/O interfaces: céc giao dién
Arithmetic Logic Unit: POn vi s vao/ra

hQc va logic Data Bus: Bus d{t li€u

CPU: Don vi x(t Iy trung tAm Address bus: bus dia chi

Cotrol bus: bus di€éu khién

Theo m6 hinh ki€n tric Von Neumann, mQt mdy tinh gdm cé 3 don vi cO
ban 1a: don vi xU 1y trung tdm, bO nh& va céc giao dién vao/ra. Cdc don vi nay

dugc két ndi v&i nhau thong qua hé thdng bus
1) Pon vi xr Iy trung tam — CPU (Central Processing Unit)

LA don vi quan trong nhat cla mdy tinh,di€u khi€n moi hoat dbng

cUla mdy tinh va thuc hién céc chlc ning x( 1y dir liéu.

CPU lam viéc v&i b0 nhd, cic giao dién vao /ra thong qua cic bus
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Cau tao clla CPU gbm cic bd phan chinh sau

+Pon vi diéu khién — CU ( Control Unit)

+Pon vi s6 hoc va logic — ALU ( Arithmetic Logic Unit)
+ Céc thanh ghi ( Registers)

Pon vi di€u khi€n: C6 céic chlic niing chinh nhu sau

X4c dinh th( tu thuc hién cic 1énh

L3y 1énh tU b0 nh& chinh,gidi ma 1énh

Diéu khi€n ALU va tat cd cédc thanh phan khic d€ thuc hién céc

1énh

=———Thuc hi€n dong bd va phdi hgp hoat dOng gilta cic thanh phan

trong may tinh

Pon vi s6 hoc va Logic: Thuc hi€én hau hét cic phép tinh cd ban,

quan trong cUa hé thOng nhu
———Thuc hi€n cdc phép tinh s& hoc: COng, trlr, nhan, chia,...

===Thuc hi€n céc phép tinh Logic: and, or, not, xor, cidc phép so sanh:

bang nhau, khac nhau, 16n hon, nhd hon, ...
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Kién tric may tinh

Cac thanh ghi: 13 nhiing b0 nh& c6 kich thudc nhd nhung toc dO
truy cap d{ liéu rat nhanh, dung 1am nhi€m vu luu tr(t 1énh va d

li€u trung gian, phuc vuU cho qud trinh xU 1y 1€nh va d{r li€u tai CPU
2)  BO nho chinh.

La mOt trong nh{ing thanh phan quan trong clla mdy tinh, 1a noi Iuu
tr(f cdc 1énh chuong trinh va d{r liu. bd nhé dugc tG chic tU nhi€u
6 nh&( hay con g0i 1a cic tir nhé) . MOi 6 nhé dudc gan mot dia chi
d€ CPU quan ly truy cap; dia chi nay dugc goi la dia chi b0 nhd.

B& nhG chinh gdm hai lo@i nhu sau:
+ B0 nh& chi doc- ROM(real only memory)
+ BO nhd truy cap ngdu nhién —- RAM ( Random access memory)

BO nh@ chi doc: thudng dung d€ 1uu trf cic thong sO cla mdy tinh,
chUfa ciac chuong trinh cG ban phuc vU qud trinh khdi dOng mdy

tinh....

Pdc di€m chinh

TOc d0 truy cap dit liéu cham on RAM,

===Chi cho phép doc d{r li€u, khong cho phép ghi d{r liéu

=———Khi bi mat dién dit li€u Iuu trong ROM khdng bi mat
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B® nh& truy cdp ngau nhién: ThuOng dung d€ luuw trlf tam thdi

céc chuong trinh va dr liéu
Pdc diém chinh

T6c d0 truy cap dit li€u nhanh hon ROM

=——Cho phép dOoc va ghi dr liéu

—=———Khi bi mat nguOn dién, dit li€u Iuu trong RAM s& bi mat di

3)

4)

31

Cic giao dién vao/ra

Dung d€ két ndi CPU, b0 nh& chinh vGi céc thi€t bi ngoai vi nhu:

dia cUng, dia mém, ban phim , man hinh, mdy in,...

Ciing gi®ng nhU cc 6 nhG trong b0 nhd chinh, mOi thi€t bi ngoai vi
ciing dugc gan moOt dia chi d€ CPU quan 1y truy cap, d€ phan biét
ngUdi ta thuGng g0i dia chi nay 12 dia chi cOng vao ra (I/0 port)

Bus

CPU, b0 nh&, cic giao dién vao/ra dugc két ndi v&i nhau thong qua
cdc bus. Bus 1 tap hop ciac duOng dan song song d€ truyén tin hiéu
dién gilta CPU, b0 nhG& va cic giao dién vao /ra. CPU dugc nbi voi
c4c thanh phan khic bang bus hé thdng nghia la s€ c¢6 nhi€u thiét bi

ciing dung chung mOt hé thdng diy dan d€ trao dGi dit liéu. DE hé



Kién tric may tinh

thOng khong bi xung d0t , CPU phdi xU 1y sao cho trong mOt thoi
di€m , chi c6 mOt thi€t bj hay 6 nhG dachi dinh m&i ¢ thé chi€m linh
hé thdng. Do muc dich nay bus hé thOng bao gdm 3 loai : bus d{¥

liéu, bus dia chi va bus di€u khién.
b.  Nguyén ly hoat dOng
Nguyén ly:

—MOt tép hop cdc 1énh dudc sadp x€p theo mOt trat tu' nhat dinh dudc goi
12 mOt chuong trinh. Theo md hinh ki€n tric VonNeumann, chu0ng trinh
va dr liéu duoc 1uu trr trong cing mOt bd nhd (thuOng 1Uu tr(f trong bO
nhé RAM).

=CPU sé thuc hi€n 1an 1ugt tUng 1€nh cla chuong trinh theo quy trinh sau:
CPU 13y 1énh va d{ liéu tir dia chi dugc luu trong thanh ghi PC (PC :
program Counter — BO d€m chuong trinh); sau khi CPU 13y 1énh va d{
liéu xong, PC tu dOng ting 1én mOt gi4 tri ti€p theo; CPU thuc hién 1énh

xong 1ai ti€p tuc 1ay 1€nh va d{r liéu ké ti€p tU dia chi dugc 1uu trong PC

Quy trinh thuc hién 1énh

C4u tric tOng quat cUa mOt 1énh gdm c6 truGng ma 1€nh va truGng

cac toan hang

Ma lénh Ciac toan hang
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(Opcode)

(Operands)

Trudng ma 1€nh: dung c4c tham sO can thiét d€ thuc hién

Trudng céc todn hang: ch(ra cic tham sO can thi€t d€ thuc hién

1énh dugc md ta trong truOng mi 1€nh

=——=Chuong trinh duQc nap vao bd nhd chinh, sau d6 CPU sé thuc hién

tudn tu tUng 1énh. MOi 1énh thudng dudc thuc hién theo cic giai doan

sau.

33

IF->1ID -> OF -> EX -> WB
Giai doan 1: Nap lénh IF ( Instruction Fetch)

Gi4 tri hién thGi cla b0 d€m chuong trinh (PC: Program Counter)
cho biét dia chi cUa 6 nhG chida 1énh can phdi thuc hién. Cin c( vao
gi4 tri dia chi nay , CPU 1ay n0i dung 1énh chuong trinh can thuc
hién tUr bd nhd chinh nap vao thanh ghi 1énh IR (Instruction
Register). Sau d6 don vi di€u khi€n CU s€ thucj hién ting gi4 tri b0
d€m chuong trinh PC 1én m0t don vi d€ dén dia chi cla 1énh ti€p

theo.
Giai doan 2: Gidi ma 1énh ID (Instruction Decode)

o] giai doan nay don vi di€u khi€n ti€n hanh gidi mi 1€nh, xdc din

loai 1énh vUra nap yéu cau CPU thuc hi€n phép tinh, phép x( 1y gi.



Kién tric may tinh

5.2
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Giai doan 3: nap toan hang 1€n OF ( Operands Fetch)

Né€u 1énh can them dit liéu trong bd nhd thi don vi di€u khén sé&
xdc dinh dia chi noi chtta d{t li€u; tim va nap d{r liéu vao cdc thanh
ghi trong CPU ( giai doan nay c6 thé c¢6 hodc khong c6 tiy thubc vio

sO toan hang cUa 1€nh)
Giai doan 4: Thuc hién 1énh EX (Excutive)

Giai doan nay thuc hién 1énh sau khi da gidi ma 1énh va nap todn

hang

+ néu 1€nh 12 cdc phép toan sO hoc va logic thi don vi di€u khién sé
di€u khi€n b0 ALU thuc hién 1énh nay

+ Néu 1énh 1a c4c 1énh diéu khién thi don vi di€u khién sé sinh ra
cic tin hiéu di€u khi€n tuong Ung ( doc b0 nhd, ngdt chudng trinh,
)

Giai doan 5: Luu trir k€t qua thuc hién 1énh WB ( Write Back)

K&t qua cla giai doan thuc hi€n 1énh s& dugc ghi vao todn hang
dich, cu thé€ giai doan nay sé€ viét cic két qud, cac d{f liéu vio céc

thanh ghi hodc b0 nhd tuy theo yéu cau cUa 1€nh.

M6 hinh kién tric Havard



Program 14-bits Data 8-bits

e Data
Address 12-bits PU ,'-.-;J:n,; \'.--L|l;; Memofy

h
.
L 4

'
.

Program
Memory

Hinh 5.2: Mé hinh kién truc Havard

Kién tric mdy tinh Havard chia bd nh& trong thanh hai phan riéng ré , b0 nhé
luu chuong trinh (program memory) va b0 nh& 1uu d{r li€u (Data memory). Hai
hé thOng Bus riéng dugc st dung d€ két ndi CPU v&i bd nhG Iuu chuong trinh
va b nhé 1uu d{F liéu. MOi hé thOng bt déu c6 day dU ba thanh phan dé€ truyén

dan céc tin hiéu dija chi, d0 liéu va diéu khién.

M4y tinh dua trén ki€n truc Havard c6 khd niing dat dugctOc do x(r 1y cao
hownmays tinh dua trén ki€n truc Von Neumann do ki€n truc Havard hO trQ hai
hé thOng b dOc 1ap va bing thong 16n hon. Ngoai ra, nhO ¢ hai hé thOng bus
d0c 1ap , hé thOng nhd trong ki€n tric Havard h6 trg nhi€u 1&n truy nhép bd
nhd tai mOt thOi di€m, gitip gidm xung dOt truy nhaapjbooj nh&, ddc biét khi

CPU s dung kY thuat duOng Ong (pipeline)
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HOI ON TAP VA BAI TAP CHUONG I

skeskeskoskok

Dua vao tiéu chudn nao ngUdi ta phan chia mdy tinh thanh cic thé hé&?
3—DPac trung cO ban cla cdc mdy tinh thé hé th(t nhat?
2—Padc trung cO ban cla cic mdy tinh thé hé th( hai?
3—Padc trung cO ban cla cic mdy tinh thé hé th( ba?
4—Dac trung cO ban cla cic mdy tinh thé hé th(r tu?
5—Khuynh hudng phit tri€n clUa mdy tinh di€n t& ngay nay la gi?
6—Viéc phan loai mdy tinh dua vao tiéu chudn nao?
7—Khii ni€m thong tin trong may tinh dugc hi€u nhu thé nao?

8—Lu0ng thong tin 1a gi ?
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9—Su hi€u bi€t vé mOt trang thai trong 4096 trang thdi c6 th€ c6 Ung vdi 1uong
thong tin 1a bao nhiéu?

10-Pi€ém chung nhat trong cic cich bi€u di€én mOt s6 nguyén n bit c6 dau 12 gi?

44 SO nhj phan 8 bit (11001100),, sO nay tuong Ung v&i sO nguyén thap phan cé dau
12 bao nhiéu néu sO dang dugc bi€u dién trong cach bi€u dién:

a= Dau va tri tuyét doi.

b- SO bu 1.

e—S0 bu 2.

12-DPGi céc sO sau day:

a= (011011), ra s6 thap phan.

b— (-2005),, ra sO nhj phan 16 bits.

Chuong II : Kién tric tap 1énh clla may tinh

1. Thanh phan co ban clla mO&t may tinh

Thanh phan cO ban cla mOt b0 mdy tinh gdbm: b0 xU 1y trung tAm
(CPU:Central Processing Unit), b0 nh& trong, cic b0 phan nhap-xudt thong tin.
Céc b0 phan trén dugc két ndi v&i nhau thong qua cic hé thOng bus. Hé thOng
bus bao gdm: bus dia chi, bus d{f liéu va bus di€u khi€n. Bus dia chi va bus d{f
liéu dung trong viéc chuyén d{t liéu gilta cic b0 phan trong mdy tinh. Bus di€u
khi€n lam cho su trao d0i thong tin gilta cidc bd phan dugc ddng bO. Thong
thudng ngUdi ta phan biét mOt bus hé thOng dung trao d0i thong tin gilta CPU

va bd nhd trong (thdng qua cache), va mOt bus vio- ra dung trao dGi thong tin
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gi(ra cdc bO phan vao-ra va bd nhd trong.

BO x Iy trung tam (CPU)

Bo diéu khien

(CU) a Bus dia chi -

Bo lam tinh va ludn lw

(ALU)

CAC THANH GHI
(Registers)

Bus dir liéu

N\

Bo nhé trong Ngoaivi

Hinh I1.1: Cau tric cla mOt hé may tinh don gidn

MOt chuong trhh s€ dugc sao chép tU dia cUng vao bd nhd trong cung vGi
céc thong tin can thi€t cho chuong trih hoat dOng, cic thong tin nay dudc nap
vio bd nhd trong tU ciac bd phan cung cap thong tin (vi du nh' mOt ban phim
hay mOt dia tU). BO x(r Iy trung tim s€ doc cdc 1énh va dr li€u tU b0 nhd, thuc
hi€n cdc 1€nh va luu cic k€t qud trd 1ai bO nhd trong hay cho xuat két qua ra

b0 phan xudt thong tin (man hinh hay mdy in).
Thanh phan co ban clla mOt mdy tinh bao gOm :

=—B® nhd trong: Day 1a mOt tap hop cac 6 nhd, mOi 6 nhd c6 mot s6
bit nhat dinh va chlc mOt thong tin dugc mi hoa thanh sO nhi phan

ma khong quan tim dé€n ki€u cla d{ liéu ma né dang chlta. Cic
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thong tin nay 12 cdc 1€nh hay s6 liéu. MOi 6 nhd cla bd nhd trong
déu c6 mOt dia chi. ThOi gian thAm nhap vao mOt 6 nh& bat ky
trong bO nh& 1a nhU nhau. Vi vay, bd nhd trong con dugc goi 1a bd
nh& truy cdp ngdu nhién (RAM: Random Access Memory). DO dai
cla mOt tU mdy tinh (Computer Word) 1a 32 bit (hay 4 byte), tuy
nhién dung 1ugng mOt & nhG thong thudng 1a 8 bit (1 Byte).

. B xU Iy trung tam (CPU): day 12 bd phan thi hanh 1&nh.
CPU 13y 1€nh tU b0 nh& trong va 18y céic sO li€u ma 1énh d6 xU 1y.
BO xUr 1y trung tim gbm c6 hai phan: phan thi hanh 1énh va phan
diéu khi€n. Phan thi hanh 1énh bao gbm bd lam todn va ludn Iu
(ALU: Arithmetic And Logic Unit) va cdc thanh ghi. N6 ¢6 nhiém vu
1am c4c phép toan trén sO li€u. Phan diéu khi€n c6 nhi€m vu ddm
bdo thi hanh c4c 1énh mOt cich tudn ty va tic dOng cdc mach chlc

ning d€ thi hanh cic 1énh.
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- BO phan vao - ra:diy 12 b0 phan xudt nhap thong tin, b0
phan nay thuchi€n su giao ti€p gilta mdy tinh va ngudi dung hay
gilta cdc mdy tinh trong hé thdng mang (d0i v&i cic mdy tinh dugc
k€t nGi thanh mOt hé thOng mang). C4c bd phan xudtnhdp thuGng
gap la: b0 luu tr(f ngoai, man hinh, mdy in, ban phim, chu0t, mdy

quét anh, cdc giao di€én mang cuc b0 hay mang di€n rOng...BO tao

Bus hé théng ( Bus n6i CPU - Bo nhé trong )
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Cachb Bo tao thich ung B0 nhetrong
CPU Busvao -ra
Piéu khién vao -ra Diéu khién vao -ra Piéu khién vio -ra
Dia tir Man hinh d6 thi Mang

thich Ung 12 mOt vi mach tGnghdp (chipset) k€t nbi gilta cic hé

thOng bus c6 cic tOc d0 dit 1iéu khic nhau.



Hinh IL2: SO d® mé ta hoat déng di€n hinh clla m&t may tinh

2. Kié€n tric cac tap 1énh CISC va RISC

Céc kién tric vGi tap 1énh phlc tap CISC (Complex Instruction Set
Computer) dugc nghi ra tU nhltng ndm 1960. Vao thdi ky nay, ngudi ta nhan
th8y cdc chuong trinh dich khé ding céc thanh ghi, rang céc vi 1énh dugc thuc
hi€n nhanh hon c4c 1€nh va can thi€t phai 1am gidm d6 dai cdc chuong trinh.
Cédc dac tinh nay khi€n ngudi ta Uu tién chon céc ki€u 6 nhé - 6 nhG va 6 nhé -
thanh ghi, vGi nh{ing 1énh phlc tap va ding nhi€u ki€u dinh vi. Di€u nay dan
tGi viéc cédc 1&nh c6 chi€u dai thay dGi va nhu thé thi ding b0 di€u khién vi

chuong trinh 12 hi€u qua nhat.

Bang I1.3 cho cédc ddc tinh cUa vai may CISC tiéu bi€u. Ta nhan thdy ca
ba mdy d€u cé diém chung 13 c6 nhi€u 1€nh, cic 1€nh cé chiu dai thay doi.

Nhi€u cich thuc hién 1€nh va nhi€u vi chuong trinh dugc ding.

Ti€n bO trong 1anh vuc mach k&t (IC) va kY thuat dich chuong trinh lam
cho cdc nhan dinh trudc diy phdi dugc xem xét 1ai, nhat 1a khi da c6 mOt khdo

sat dinh lugng vé viéc dung tap 1énh cic may CISC.

2

BO xu ly IBM 370/168 DEC 11/780 IAPX 432
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Nim sdn xudt

SO 1énh

B0 nh& vi chuong
trinh Chi€u dai
1énh (tinh bang
bit)

KV thuat ché tao
C4ch thuc hién
1énh

Dung lugng cache

1973
208
420 KB
16 - 48

ECL - MSI
Thanh ghi- thanh
ghi

Thanh ghi - b0

nhG

BO nh& - b0 nhé
64 KB

1978
303
480 KB
16 - 456

TTI - MSI
Thanh ghi - thanh
ghi
Thanh ghi - b0 nh§

BO nh& - bd nhé
64 KB

1982
222
64 KB
6 - 321

NMOS VLSI
Ngin x€p
BO6 nhé- bo

7

nhO

Bang I1.3: Pac tinh clla mOt vai may CISC

Vi du, chuong trinh dich da bi€t st dung céc thanh ghi va khong cé sur
khéc biét dang k€ nao khi s& dung & nhG cho cic vi chuong trinh hay 6 nhG cho
cdc chuong trinh. Di€u nay dan tdi viéc dua vao khdi niém vé mOt mdy tinh
vGi tap 1énh rit gon RISC vao dau nhitng nim 1980. Cdc mdy RISC dua chU
yé€u trén mOt tap 1énh cho phép thuc hién kY thudt 6ng dan mot cich thich
hop nhat bang cach thi€t k& céc 1énh c6 chiéu dai cd dinh, c6 dang don gidn,
dé gidi ma. M4y RISC ding ki€u thuc hién 1énh thanh ghi - thanh ghi. Chi ¢
céc 1énh ghi hodc doc 6 nhd mdi cho phép thAim nhap vao 6 nhG. Bang I1.4
dién td ba mau mdy RISC dau tién: mau mdy cUa IBM (IBM 801) cla
Berkeley (RISC1 cUa Patterson) va cUa Stanford (MIPS cUa Hennessy). Ta nhan

th8y cd ba mdy dé déu c6 bd di€u khi€n bang mach dién (khong c6 6 nhd vi
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chuong trinh), c6 chi€u dai cdc 1énh cO dinh (32 bits), c6 mOt ki€u thi hanh

1énh (ki€u thanh ghi - thanh ghi) va chi c6 mOt s it 1&nh.

BO xu ly IBM 801 RISC1 MIPS
Nim sdn xudt 1980 1982 1983
S6 1énh 120 39 55
Dung Iugng bd 0 0 0
nh& vi chuong
trinh
D0 dai 1€énh (tinh 32 32 32
bang bit)
KY thuat ché tao ECL MSI NMOS VLSI NMOS VLSI
Céch thuc hién Thanh ghi-thanh | Thanh ghi-thanh | Thanh ghi-thanh
1énh ghi ghi ghi

Bang I1.4 : Pac tinh cia ba mau dau tién may RISC

Tém 1ai, ta c6 th€ dinh nghia mach x( Iy RISC bi céc tinh chat sau:

C6 mOt sO it 1énh (thong thuGng dudi 100 1€nh ).

C6 mOt sO it cdc ki€u dinh vi (thong thudng hai ki€u: dinh vi tdc thi

va dinh vi gidn ti€p thong qua mOt thanh ghi).

C6 mOt sO it dang 1€énh (m6t hodc hai) - Cac 1&nh déu c6 clng
chi€u dai.

=——Chi ¢6 cic 1énh ghi hodc doc 6 nhé mbi thim nhap vao bO nhé.

Diing b0 tao tin hi€u di€u khi€n bang mach dién d€ tranh chu ky
gidi ma céc vi 1€nh 1am cho thoi gian thuc hién 1€nh kéo dai.
——B0 x( 1y RISC c6 nhiéu thanh ghi d€ gidm bt viéc thAm nhdp vio

b6 nhd trong.
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Ngoai ra cdc b0 x(r Iy RISC dau tién thuc hi€n tat cd cic 1é€nh trong mOt

chu ky mdy.

B6 x(r 1y RISC c6 cic 10i di€m sau :

Dién tich cla b xU Iy diing cho b0 di€u khi€n gidm tUr 60% (cho

cdc bO xUr Iy CISC) xuOng con 10% (cho cdc bO x( Iy RISC). Nhu vay c6 thé

tich hgp thém vao bén trong b0 xU 1y cdc thanh ghi, cdc cOng vao ra va bd nhd

=——T0&¢ d06 tinh todn cao nhO vao viéc gidi ma 1€nh don gidn, nhG cé
nhi€u thanh ghi (it thAm nhdp bd nh&), va nhd thuc hién kY thuat Ong dan lién
tUc va c6 hi€u quad (cic 1énh déu c6 thOi gian thuc hién giOng nhau va cé cling
dang).

——Th0i gian can thiét d€ thi€t k€ bd di€u khién 1a it. Pi€u nay gép
phan lam gidm chi phi thiét k€.

——B0 di€u khién trd nén don gidn va gon lam cho it rli ro mac phai
sai s6t ma ta gdp thuOng trong b0 di€u khién.

Trudc nhiing di€u 10i khong chdi cii dugc, ki€n triic RISC ¢6 mOt sO

bat10i:

fF———C4c chuong trinh dai ra so v&i chuong trinh viét cho b0 x(r 1y CISC.
Di€u nay do c4c nguyén nhin sau :

+ Cam thAm nhap bd nh& doi vGi tat cd cac 1€nh ngoai trlr cac 1énh doc
va ghi vao b0 nhG. Do d6 ta buOc phdi ding nhi€u 1énh d€ 1am mot cong viéc

nhat dinh.
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+ Can thi€t phai tinh cdc dia chi hi€u dung vi khong c6 nhi€u cich dinh

vi.

+ Tap 1énh c6 it 1énh nén cdc 1énh khong c6 san phdi dugc thay thé
bang mOt chudi 1énh cla b x(r Iy RISC.

B———Céc chuong trinh dich gdp nhi€u khé khin vi c6 it 1€nh lam cho c6 it
lua chon d€ dién dich céc c8u tric cla chuong trinh gbc. SU cling nhac cla kY
thuat Gng dan ciing gay khé khin.

B——Cé it 1énh trg gidp cho ngdn nglt cap cao.

Céc b x(r 1y CISC trQ gitip manh hon cic ngdén nglF cao cdp nhd cé tap
1énh phUc tap. Hang Honeywell di ché tao mOt may c6 mOt 1&nh cho m0i ddng
tU cla ngdén ng(r COBOL.

Ciéc ti€n b0 gan diy cho phép x&p dat trong mOt vi mach, mOt bO x{r 1y
RISC nén va nhi€u toan t chuyén dung.

Thi du, b0 x( 1y 860 cUa Intel bao gdm mOt b0 x U 1y RISC, bd lam tinh v&i

cac sO 1€ va mOt bO tao tin hi€u d6 hoa.

3. Milénh

Muc tiéu cUa phan nay 1a diing cdc vi du trich tU cdc ki€n tric phan mém
dugc dung nhi€u nhat, d€ cho thdy céc k¥ thuat & mUc ngdn nglf mdy ding dé

thi hanh cdc cdu tric trong cdc ngdn ng(r cap cao.
P& minh hoa bang thi du, ta ding cd phdp 1énh trong hop ngll sau ddy :

TU ggi nhG mi 1énh, thanh ghi dich, thanh ghi nguOn 1, thanh ghi ngun 2.
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TU g0i nhé mi 1énh mo td ngdn gon tdc vuU phdi thi hanh trén cédc thanh

ghi nguOn, k€t qua dugc 1uu gilr trong thanh ghi dich.

MO0i 1énh cUa ngdn nglt cdp cao dugc xay dung bang mOt 1énh ma mdy
hodc mOt chubi nhi€u 1énh ma mdy. Lénh nhdy (GOTO) dugc thuc hién bang
cdc 1énh hop ng(r vé nhdy (JUMP) hodc 1énh hgp nglt vé yng. Ching ta phin
bi€t 1é€nh nhdy lam cho bd dém chuong trhh  dugc nap vao  dia chi tuyét

d0i noi phdi nhdy dén (PC  «dia chi tuyét d0i nGi phdi nhdy tbi), vdi
1énh yng theo d6 ta chi can cOng thém mOt d0 dOi vao b dém chuong trhh
(PC « PC + d6 dd&i). Ta luu y 1a trong truGng hgp sau, PC chUa dia chi tuong

d0i so v3i dia chi cUa 1€nh sau 1énh vng.
a. Gan tri

Vié€c géan tri, gdm c@ gan tri cho bi€u thic s6 hoc va logic, dugc thuc hién
nh0 mot s6 1énh mi mdy. Cho céc kién tric RISC, ta c6 th€ néu 1én cdc 1énh

sau :
- Lénh bo nhé
LOAD Ri, M (dia chi) M[dia chi] < Ri
STORE Ri, M(dia chi) : Ri < M]dia chi]
Dia chi dugc tinh tuy theo ki€u dinh vi dugc ding.

- L&nh tinh toan s® hoc: tinh todn s nguyén trén ndi dung cla

hai thanh ghi Ri, Rj va x&p két qud vao trong Rk:

ADD (cOng)
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ADDD (cOng s0 c6 ddu chdm ddng, chinh x4c kép)
SUB (trU)
SUBD (trl s6 ¢6 ddu cham dbng, chinh x4c kép)
MUL (nhan)
DIV (chia)

- Lénh logic: thuc hién phép tinh logic cho tUng bit mot.
AND (1énh VA)
OR (1énh HOAC)
XOR (1énh HOAC LOAI)

NEG (1énh 1ay s6 bu 1)
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Dich phai logic

Dvich trailogic

= - - -

LICH pnal so noc

chh traiso hoc

e e

Uuayv phai

Quay trai

- Céc 1énh dich chuy€n s6 hoc hodc logic (SHIFT ), quay vng (ROTATE)
c6 hodc khong c6 s gilt & ngi vio, sang phdi hodc sang trdi. Cac 1€nh nay
dugc thuc hién trén mOt thanh ghi va két qud Iuu gi(r trong thanh ghi
khac. SO 1an dich chuyén (m0i 1an dich sang phdi hodc sang trdi mOt bit)
thuOng dugc x4c dinh trong thanh ghi th( ba. Hinh 1.7 minh hoa cho cdc 1énh

nay
Cho cé4c kién tric ki€u RISC, ta 6 :
SLL (shift left logical : dich tréi logic)
SRL (shift right logical : dich phai logic)
SRA (shift right arithemtic : dich phai sO hoc)

b. - Lé&nh cé di€u kién
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Lénh c6 diéu ki€n cé dang :

Néu <di€u kién> thi <chu®i 1énh 1> néu khong <chu0i 1énh 2>

(IF <condition> THEN <instructions1> ELSE <instructions2>)

Lénh nay buOc phdi ghi nhd di€u kién va nhdy vng n€u di€u kién
dugc thod.

Ghi nh@ di€u kién .
BO Iam tinh ALU cung cap két qua & ngi ra tuy theo cdc ngi vio
va phép tinh can lam. N6 ciing cho mOt sO thong tin khdc vé két qua

dudi dang cdc bit trang thai. Cdc bit nay 1a nhiing dai 1ugng logic
PUNG hodc SAI (hinh I1.8).

Trong céc bit trang thai ta ¢ bit dau S (Sign - Ping néu két qua
am), bit trac nghi€m zero Z (Zero - Piing néu két quad bang
khong), bit tran OVF (Overflow) DUNG néu phép tinh sO hoc lam
thanh ghi khong dU khd ning 1uu tr(r k€t qua, bit s6 gilr C (carry)
DUNG néu s0 gilr & ngd ra 1a 1 ... C4c bit trén thudng dugc goi

1a bit m# di€u kién.
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S6 giit

BitS

Toan hang n&fﬁn 2 BitZ
- Bit OVF

BitC

Hinh IL.8 : Bit trang thai ma ALU tao ra
C6 hai kY thudt c0 ban d€ ghi nh§ céc bit trang thdi
Céch th(r nhat, ghi cdc trang thdi trong mOt thanh ghi da dung.
Vi du 1&nh CMP RK, Ri, Rj

Lénh trén s€ 1am phép tinh trU Ri - Rj ma khong ghi k€t qud phép trlr, ma
1ai ghi céc bit trang thai vao thanh ghi Rk. Thanh ghi nay dugc dung cho mot
1énh nhdy c6 di€u kién. Di€m 10i cUa kY thudt nay 1a gidp 1uu trlt nhi€u trang
thai sau nhi€u phép tinh d€ dung v€ sau. Pi€m bat 10i 12 phdi dung mOt thanh
ghi da dung d€ ghi 1ai trang thai sau mOi phép tinh ma sO thanh ghi nay 1ai b

gidi han & 32 trong cdc bd x(r Iy hién dai.

Ciach th(r hai, 12 d€ céc bit tr ang thdi vao mOt thanh ghi dac biét goi 1a
thanh ghi trang thai. Van dé& luu git'  ni dung thanh ghi nay dugc gidi

quy€t bang nhi€u cich. Trong kién tric SPARC, ch i ¢c6 mOt s giGi han 1énh
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dugc phép thay dbi thanh ghi trang thai vi d U nhu' 1énh ADDCC, SUBCC (cic

1énh nay thuc hi€én cac phép tinh cOng ADD va phép tinh tr * SUB va con lam

thay dGi thanh ghi trang thdi). Trong ki€n tric PowerPC, thanh ghi trang thai

dugc phan thanh 8 truGng, mOi tr UOng 4 bit, vay 1a thanh ghi di phan thanh 8

thanh ghi tr ang thai con.

Nhay vong

Céc 1énh nhdy hodc nhdy vng c6 di€u ki€n, chi thuc hién 1é€nh

nhdy khi diéu kién dugc thod. Trong truGng hOp nguogc 1ai, viéc thuc

hi€én chuong trhh dugc ti€p tuc v&i 1é€nh sau dé. Lénh nhdy xem xét thanh

ghi trang thdi va chi nhdy n€u di€u kién néu 1én trong 1€nh 1a didng.

Chiing ta xem mOt vi du thuc hién 1€nh nhdy c6 di€u kién.

Gid sU trang thdi sau khi b0 xUr 1y thi hanh mOt tdc vu, dugc luu trlr

trong thanh ghi, va bd x' 1y thi hanh céc 1€nh sau :

1.CMP R4,R1,R2 : So sanh R1 va R2 béng c4ch trt R1 cho
R2 va luu gilf trang thdi trong R4

2. BGT R4, +2 : Nhdy b0 2 1énh néu R1 > R2
3. ADD R3, R0, :ROc6gid 0. Chuyén ndi dung cla R2
R2 Vao

: nhdy bo 1 1€nh

4. BRA +1 o A,
: chuyeén nO1 dung R1 vao R3

5. ADD R3, R0, R1
6. Lénh ké
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Né&u R1 > R2 th'chubi 1énh dugc thi hanh 1a 1, 2, 5, 6 dugc thi
hanh, néu khong th'chubi 1énh 1, 2, 3, 4, 6 dudc thi hanh. Chudi
céc 1énh trén , trong d6 ¢ 2 1énh nhdy, thuc hi€n cdng viéc sau
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Néu R1 >R2 th'R3 = R1 néu khong R3 = R2

Céc 1énh nhdy lam tOc d0 thi hanh 1€nh cham Iai, trong cic CPU
hién dai dung k¥ thudt Ong dan. Trong mOt vai bd xU 1y ngudi ta ding
1énh di chuyén c6é di€u kién d€ tranh dung 1énh nhdy trong mot vai
truOng hop. Thi du trén ddy c6 thé dugc viét 1ai

1—CMP R4, R1, R2 : So sanh R1 va R2 va d€ céc bit trang thdi trong R4.
2—ADD R3, R0, R2 : Di chuyén R2 vao R3

3—MGT R4, R3, R1 : (MGT: Move if greater than). Néu R1 > R2 thi
di chuyén R1 vao R3

c. - Vong lap

Céc 1énh vong 18p c6 thé dugc thuc hién nhO 1€énh nhdy c6 di€u ki€n ma
ta dd néi G trén. Trong truOng hop nay, ta qudn 1y s6 1an 18p 1ai bang mOt b
dém vong 1ap, va ngUdi ta ki€m tra b0 d€m nay sau mOi vong 1dp d€ xem da

du s vong can thuc hién hay chua.
BO xUr 1y PowerPC c6 mOt 1énh quan Iy vong 1ap
BNCT Ri, d6 doi
V&i thanh ghi Ri cha s6 1an 1ap 1ai.
Lénh nay lam céc cong viéc sau:
Ri:=Ri-1
Néu Ri <> 0, PC := PC + d0 doi. Néu khong thi ti€p tuc thi hanh 1énh

ké.
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d. Tham nhép bd nhé ngiin xép

Ngin x€p 1a mOt t& chlic bd nhd sao cho ta chi c6 th€ doc mdt tUr & dinh
ngin x€p hodc viét mOt tlr vao dinh ngin x€p. Dia chi cUa dinh ngin x€p dugc

cha trong mOt thanh ghi ddc biét goi 1a con trd ngin xEp SP (Stack Pointer).

Ung vGi cdu tric ngin x€p, ngUdi ta c6 1énh viét vao ngin x€p PUSH va

1énh 13y ra khdi ngiin x€p POP. C4c 1€nh nay van hanh nhu sau:

=Cho 1énh PUSH

SP :=SP +1
M (SP) :=Ri (Ri la thanh ghi can vi€t vio ngiin x€p)

=Cho 1énh POP

Ri := M(SP) (Ri la thanh ghi, nhan tU 14y ra khoi ngin x&p)
SP :=SP -1

Trong cdc bO xU 1y RISC, viéc vié€t vao hodc 1ap ra khdi ngin x€p dung
cédc 1énh binh thuGng. Vi du thanh ghi R30 13 con trd ngin x&p thi vi€c viét vio

ngin x€p dugc thuc hién bang céc 1&nh:

ADDI R30, R30, 4 ;ting con trd ngin x€p 1én 4 vi tU dai 32 bit STORE
Ri, (R30) ; ViétRi vao dinh ngin x€p

Viéc 13y ra khoi ngin x€p dugc thuc hién bang céc 1énh :

LOAD Ri, (R30.) : 13y s0 1i€éu & dinh ngin x&p va nap vio
Ri

SUBI R30,R30,4 ;gidm con trd ngin x&p bt 4
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e. Cac thu tuc

Céc thU tuc dugc goi tUr bat cl noi nao cla chuong trinh nhO 1énh goi
thQ tuc CALL. P& khi chadm d(t viéc thi hanh th( tuc thi chuong trinh goi
duogc ti€p tuc binh thudng, ta can luu gilr dia chi trd vé tlc dia chi clia 1énh
sau 1&énh goi thU tuc CALL. Khi chdm dUt thi hanh th( tuc, 1énh tré vé
RETURN nap dia chi trd vé vao PC.

Trong céc kié€n tric CISC (VAX 11, 80x86, 680x0), dia chi trd vé dugc gilr
@ ngin x&p. Trong cic kié€n tric RISC, mOt thanh ghi ddc biét (thuOng 13 thanh
ghi R31) dugc dung d€ luu gilt dia chi tré vé.

Lénh goi thU tuc 1a mOt 1€énh loai JIMPL Ri, 1énh nay 1am cic tdc vU :

R31 :=PC ; d€ dia chi tr& vé trong R31

Chuong III: BO xu ly

54



1. SO do6 khoi cia bd xUr Iy

o = =

i

R K —>| Y

PC  |(— gﬂj ﬂ’
A L\
Bus —] MAR [K— @ T
D (L ?
Bus (—» MBR |[(—> BN

Hinh III.1 So dé khéi téng qudt cia CPU
Céc thanh phan cla CPU:
=B di€u khién (Control Unit — CU)
=B0 tinh todn sO hoc va logic (Arithmeric and Logic Unit)
==Bus trong CPU ( CPU Internal Bus)
==C4c thanh ghi CPU:
+ Thanh ghi tich lily A (Accummulator)

+ B0 dé&m chuong trinh PC ( Program Counter)
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+ Thanh ghi 1énh IR ( Instruction Register)
+ Thanh ghi dia chi b6 nhd MAR ( memory Address Register)
+ Thanh ghi dém d{r li€u MBR ( Memory Buffer Register)
+ Céc thanh ghi tam thOi Y va Z

+ Thanh ghi ¢O FR ( Flag Register)

Pon vi xU 1y trung tdm CPU (Central proccessing Unit) g0i tat 1a b0 xU
ly ,]a b0 phan quan trong nhat cla mdy tinh .Khi dugc thi€t k& ché tao trén
mOt chop ,n6 dugc goi 1a bd vi xU Iy (microprocessor).Nhu trén da néi ,né cé
nhiém vu thuc thi cdc chung trinh ch(fa san trong bd nh& chinh bang cich tim
—nap (fetch) céc 1én cla chuong trinh ,gidi ma ching va sau d6 thuc hién tUng
budc cic thao tic trong 1&€nh ,1€nh no ti€p theo 1&nh kia .C6 th€ 1ay vi xU 1y
8086 cUa hang Intel 1am vi du di€n hinh d€ néi van dé tat vé cic don vi trong
b0 xU Iy nay .N6 gbm 2 phan chinh 14 don vi ghép ndi bus BIU ( bus interface
unit ) va don vi thuc hién 1énh EU ( excute unit )nhU chi ra trén hinh 2.17.BIU
thuc hién tat cd cdc nhi€m vu vé bus cho EU .N6 thié€t 1ap khau ndi v&i thé
gidi bén ngoai 1a cdc bus sO li€u , dia chi va di€u khi€n .BIU bao gbm cic thanh
ghi , doan nhd ,thanh ghi con trd 1€nh va b0 di€u khi€n 16gic bus ma ta s& dé

cap chi ti€t vé sau
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MEMORY INTERFACE

MIN MAX
MODE  |MODE
GND []1 ~ 0[] Vec
a1d ]2 /] A5
A3 []a 38[] A16IS3
INSTRUCTION
STREAM BYTE A2 []a a7y mrisa
QUEUE 2 AN []5 36[] A1BISE
A0 |6 357 A49iS6
E! —g—
8 | 1 a8 7 ul) (HIGH)
BUS cs A8 []8 33[] MNMX
|NTERF$’EI$ S8 a7 s 2]
0s EXECUTION UNIT AD6 []10 g?,f 3] HOLD (ROIGTO
c&:}';:" ADS [ 11 301 HLDA (ROIGTT)
AD4 []12 28] WR (LOCK)
AD3 []13 28 [ 10/M [57]
AD2 []1a 27} DTR [55]]
AD1 [ 15 26{] DER 50
AH AL
- ADO [ 16 25[] ALE (Q50)
BH BL ARITHMETIC/
R oL LOGIC UNIT NMm [ 17 2al] INTA (as1)
EXECUTION DH L ! INTR L] 18 a3l TEST
uNIT SP ! cLk []19 227 REaDY
BP E GND []20 21]] RESET
Sl
ol FLAGS |+ 231456-2

Figure 2. 8088 Pin Configuration
231456-1

Figure 1. 8088 CPU Functional Block Diagram

2. Pudng dan dit liéu

Phan duong di d liéu gbm cé b0 phan lam tinh va ludn ly (ALU:
Arithmetic and Logic Unit), cic mach dich, céc thanh ghi va cdc duGng nOi két
cdc b0 phan trén. Phan nay ch(ra hau hét cic trang thdi cla b0 x( Iy. Ngoai
cdc thanh ghi tOng qudt, phan duong di d{ liéu con ch(fa thanh ghi dém
chuong trinh (PC: Program Counter), thanh ghi trang thai (SR: Status Register),
thanh ghi dém TEMP (Temporary), cdc thanh ghi dia chi b0 nhd (MAR:
Memory Address Register), thanh ghi sO li€u b0 nhG (MBR: Memory Buffer
Register), bd da hgp (MUX: Multiplexor), day 1a di€m cu0i cUa cic kénh dit
liéu - CPU va b0 nhd, v6i nhi€ém vu 1ap thdi bi€u truy cdp bd nhd tr CPU va
cdc kénh d(r li€u, hé thOng bus nguln (S1, S2) va bus két qua (Dest).
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Nhi€m vu chinh cUa phan dudng di d{ li€u 13 doc céc toin hang tlr céic
thanh ghi tGng qudt, thuc hién cdc phép tinh trén toin hang nay trong bd lam
tinh va ludn Iy ALU va luu trit két qud trong cdc thanh ghi tGng quét. O nga
vao va ngi ra cédc thanh ghi tdng quét c6 cdc mach chOt A, B, C. Thong thuOng,
sO 1ugng cac thanh ghi tOng quat 1a 32.

Phan duOng di cllia d{r liéu chi€m phan nlfa dién tich cla b0 xU Iy nhung

12 phan dé thi€t k€ va cai dat trong bd x( 1y.
Hinh IIL.2: TS chitc cia m&t x{ 1y di€n hinh
(Céc dudng khong lién tuc 1a cdc dudng di€u khi€n)
3. BO diéu khién

B0 di€u khi€n tao cdc tin hi€u di€u khi€n di chuyén s0 liéu (tin hi€u di
chuyén s0 liéu tU cdc thanh ghi d€n bus hodc tin hiéu viét vao cic thanh ghi),
diéu khi€n céc tic vu ma cdc b0 phan chlc ning phdi lam (di€u khién ALU,
diéu khi€n doc va viét vao b0 nhd trong...). BO di€u khién ciing tao cic tin

hi€u gitp cic 1énh dugc thuc hién mot cich tuan tu.

Viéc cai dat b di€u khi€n c6 thé dung mOt trong hai cich sau: ding

mach dién t0 hodc dung vi chuong trinh (microprogram).

a. BO di€u khi€n mach dién tu

PE& hi€u dugc van hanh cla bd di€u khi€n mach dién t, ching ta xét
dén mod td v€ Automate trang thai h(tu han: c6 nhi€u hé thOng hay nhiéu
thanh phan ma & moOi thdi di€m xem xét d€u c6 mOt trang thdi (state). Muc

dich cUa trang thdi 12 ghi nh& nhing gi c6 lién quan trong qua trinh hoat ddng
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cUa hé thOng. Vi chi c6 mOt sO trang thdi nhat dinh nén néi chung khong thé
ghi nh& hét toan b lich st clia hé thOng, do vay né phadi dugc thi€t k€ can
than d€ ghi nhG nhiing gi quan trong. Uu di€m cla hé thOng (chi c6 mot s6
h(tu han cic trang thai) d6 12 c6 thé cai ddt hé thOng vGi mOt Iuong tai nguyén
¢6 dinh. Chang han, ching ta c6 thé cai dat Automate trang thdi hitu han trong
phan clng mdy tinh & dang mach dién hay m6t dang chuong trinh don gidn,
trong d6, n6é c6 khd ning quyét dinh khi chi bi€t mOt 1ugng gidi han dit liéu

hodc bang c4ch ding vi tri trong doan ma 1énh d€ dua ra quyét dinh.

é - -
O/ L . Dy diéy khién
B0 diéu khién dung mach dién

y
Automate 3 Ngim _ ﬂ
trang thai htuhan [P h —P Butng di
HERG IR ——» —>  dnlicy
—» —>
—p
——» —p
] e Trang e !
> Théi —>
—>
rong — P
I lai —>
Trang thai e
Ngi vag I nhip
IR
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Hinh II1.3: Nguyén tac vén hanh cQia bd di€u khi€n dung mach dién

Hinh II1.3 cho thdy nguyén tac cla mdt b0 di€u khi€n bang mach dién.
Céc dudng di€u khi€n cUa phdn dudng di sO li€u 1a cdc nga ra clla mOt hodc
nhi€u Automate trang thdi h{tu han. Cé4c ngi vao clla Automate gOm c6 thanh
ghi 1énh, thanh ghi nay ch(fa 1€nh phdi thi hanh va nhitng thong tin tU b0
dudng di s6 liéu. Ung véi cdu hinh cdc dudng vao va trang thai hién tai,
Automate s€ cho trang thdi tuong lai va cdc duGng ra tuong Ung v&i trang thai
hién tai. Automate dugc cai dat dudi dang 1a mOt hay nhiéu mach mang logic
1ap trinh dugc (PLA: Programmable Logic Array) hodc cdc mach logic ngdu
nhién.

KY thudt di€u khi€n nay don gidn va hltu hiéu khi cic 1énh c6 chi€u dai

cO dinh, c6 dang thlc don gidn. N6 dugc dung nhiéu trong céc bd xUr 1y RISC.
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b. BO di€u khi€n vi chuong trinh:

-

/ \ Day di¢u khién
Bé diéu khién vi chirong trinh

B&nhdvi chwong

trinh

— | Duongdi
—»  dulicu

|

L A l_l !I"‘Il"l‘lf‘ll’“"l”!

T xungnhip I gﬁ —> ”
" PCcuaviCT tiep

Xac dinhdiachi 4_‘

theo <+

_— J :

]

Hinh II1.4: Nguyén tac van hanh cla bd di€u khi€n vi chuong trinh

SO d6 nguyén tac cla bO diéu khién dung vi chuong trinh duQc trinh bay
G hinh II1.4. Trong kY thudt nay, cic duOng day di€u khi€n cla b dudng di
d(rliéu Ung vGi cdc ngd ra cla mOt vi 1énh nam trong bd nhd vi chudng trinh.
Viéc di€u khién céc tic vu cla mOt 1énh ma may dugc thuc hién bang mot
chuOi céc vi 1énh. MOt vi mdy tinh nam bén trong b di€u khi€n thuc hién
tUng 1€nh cla vi chuong trinh nay. Chinh vi mdy tinh nay di€u khién viéc thuc

hién mOt cich tudn tu cac vi 1€nh d€ hoan thanh tic vU ma 1énh mi mdy phai
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thuc hi€n. Céc tdc vu cUa 1€énh ma mdy ciing tuy thuOc vio trang thdi cUa phan
duOng di dr liéu.

B diéu khi€n bang vi chuong trinh dugc dung rOng rii trong cic bd x U
ly CISC. B6 xU 1y nay c6 tap 1énh phlc tap vGi cic 1€nh c6 chi€u dai khic
nhau va c¢6 dang thUc phUc tap. Trong céc bO xU 1y CISC, ngudi ta cai dat mOt
1énh md mdy bang cach vi€ét mOt vi chuong trinh. Nhu vay cdng viéc kha don
gidn va rat hitu hiéu. Céc sai sét trong thi€t k& automat di€u khién ciing dé
sUta dGi.

4. Ti€n trinh thuc hién 1énh may
Viéc thi hanh mOt 1énh mi may c6 th€ chia thanh 5 giai doan:
e—Doc 1énh (IF: Instruction Fetch)
e—Giadi ma 1énh (ID: Instruction Decode)

e—Thi hanh 1énh (EX: Execute)

e—Tham nhdp bd nh§ trong hodc nhdy (MEM: Memory access) Luu tr{t k€t qua
(RS: Result Storing).

MOi giai doan dugc thi hanh trong mOt hodc nhi€u chu ky xung nhip.
—Poc 1énh:
MAR « PC

IR — M[MAR]
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BO dém chuong trinh PC dugc dua vio MAR . Lénh dugc doc tUr b0
nhd trong, tai cdc 6 nhd c6 dia chi ndm trong MAR va dugc dua vao thanh ghi
1énh 1R.

—Gidi ma 1énh va doc cac thanh ghi nguon:
a+A—— Rsl

a+B—« Rs2
PC—PC+4

Lénh dugc gidi ma. K& d6 cic thanh ghi Rsl va Rs2 dugc dua vao A va
B. Thanh ghi PC dudgc ting 1én d€ chi t&i 1énh k€ do.
PE hiéu r6 giai doan nay, ta 18y dang thUc cUa mOt 1énh lam tinh tiéu

bi€u sau day:

Mai 1énh | Thanh ghi Rs1 | Thanh ghi Rs2 | Thanh ghi Rd | Téc vu

bit 6 5 5 5 11

Céc thanh ghi ngubn Rs1 va Rs2 dudc st dung tuy theo tic vu, k€t qua
dugc dat trong thanh ghi dich Rd.

Ta thdy viéc gidi ma dugc thuc hién ciing lic v&i vi€c doc cic thanh ghi

Rs1 va Rs2 vi cic thanh ghi niy ludn ndm tai ciing vi tri & trong 1&nh.
—Thi hanh 1énh:

Tuy theo loai 1énh ma mOt trong ba nhi€ém vu sau day dugc thuc hién:
- Lién hé t6i bd nhd

MAR « Dija chi do ALU tinh tuy theo ki€u dinh vi (Rs2).
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MBR < Rsl

Dia chi hi€u dung do ALU tinh dugc dua vio MAR va thanh ghi nguOn
Rsl dugc dua vao MBR d€ dugc 1uu vao b0 nhd trong.

- MOt 1énh cla ALU
Ngi ra ALU « K&t qua cUa phép tinh

ALU thuc hi€n phép tinh x4c dinh trong mi 1€nh, dua két qua ra ng ra.

- MOt phép nhady
Ngi ra ALU « Dia chi 1€nh ti€p theo do ALU tinh.

ALU cOng dia chi cUa PC vGi d0 doi d€ 1am thanh dia chi dich va dua
dia chi nay ra nga ra. N€u 12 mOt phép nhdy c6 di€u kién thi thanh ghi trang thdi

dugc doc quyét dinh c6 cOng d0 ddi vao PC hay khong.
=Tham nhap bd nhd trong hoac nhady lan cudi

Giai doan nay thuOng chi dugc dung cho céc 1énh nap di 1i€u, luu gilr

d(t li€u va 1énh nhay.
=Tham khdo dén b0 nhd:
MBR < M[MAR] hoac M[MAR] « MBR
SO li€u dugc nap vao MBR hodc Iuu vao dia chi ma MAR tr@ dén.
=Nhay:

If (di€u kién), PC « ngd ra ALU
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Néu diéu kién ding, ngd ra ALU dugc nap vao PC. P6i v&i 1énh nhdy
khong di€u ki€n, ngd ra ALU luén dugc nap vao thanh ghi PC.

—=Luu trit k€t qua
Rd < Ngi ra ALU hoac Rd — MBR

Luu tr(r k€t qud trong thanh ghi dich.

5. Ky thudt 6ng dan 1énh

Pay 12 mOt kY thudt 1am cho cic giai doan khac nhau cUa nhi€u 1€nh dugc

thi hanh cting mot Iic.

Vi du: Chiing ta c6 nhling 1&nh déu ddn, moi 1énh dudgc thuc hién trong
cuing mOt khodn thoi gian. Gid st, m0i 1énh dugc thuc hién trong 5 giai doan
va mOi giai doan dugc thuc hién trong 1 chu kY xung nhip. Céc giai doan thuc
hién moOt 1€nh la: 18y 1énh (IF: Instruction Fetch), gidi ma (ID: Instruction
Decode), thi hanh (EX: Execute), thAim nhap b6 nhd (MEM: Memory Access),
luu tr(r k€t qud (RS: Result Storing).

Hinh II1.4 cho thdy chi trong mOt chu kY xung nhip, bd x(r 1y c6 thé€ thuc
hién mOt 1€nh (binh thuOng 1€nh ndy dugc thuc hién trong 5 chu ky).

Chuoi Chu

1énh ky
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Xun
g
nhip
1 |2 |3 |4 5 6 7 |8 |9
Lénh th(ti IF | ID | EX | MEM| RS
Lénh th(i+1 IF | ID | EX | MEM| RS
Lénh th(ti+2 IF | ID | EX |MEM| RS
Lénh th(i+3 IF ID | EX |ME | RS
M
Lénh th( i+4 IF | ID | EX [ME | RS
M

Hinh IIL5: CAc giai doan khiac nhau cUa nhi@u 1énh dugc thi hanh cling
mot lic
So sanh vGi ki€u x(r 1y tudn tu thong thuOng, 5 1€nh dudc thuc hién trong
25 chu ky xung nhip, thi x( 1y 1&nh theo k¥ thudt Gng dan thuc hién 5 1&nh chi
trong 9 chu ky xung nhip.

Nhu vay kY thudt 6ng dan lam ting tbc d0 thuc hién c4c 1énh. Tuy nhién

kY thuét Ong dan c6 mOt sO rang budc:

Can phai c¢6 mOt mach dién d€ thi hanh moi giai doan cla 1énh vi
tat cd cdc giai doan cla 1énh dugc thi hanh cung lic. Trong mOt bd xU 1y
khong dung kY thudt Ong dan, ta c6 thé dung bd lam todn ALU d€ cép nhat
thanh ghi PC, cap nhat dia chi cUa todn hang b0 nhd, dia chi 6 nh& ma chuong
trinh can nhdy tdi, 1am cédc phép tinh trén céc todn hang vi cdc phép tinh nay c6

th€ xdy ra G nhi€u giai doan khac nhau.
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=———Phai c6 nhi€u thanh ghi khic nhau dung cho céc tic vu doc va viét,
Trén hinh II1.5, tai mOt chu kY xung nhip, ta thdy ciing mOt lic c6 2 tidc vU doc
(ID, MEM) va 1 tdc vu viét (RS).

Trong mOt mdy c6 kY thudt Ong dan, c6 khi két qua clla mOt tic vu

trudc do, 1a toan hang ngudn cla mOt tic vu khac. Nhu' vay s€ c6 thém nhiing

khé khiin ma ta s€ dé cap & muc tdi.

Can phadi gidi ma cic 1énh mbt cach don gidn d€ c6 thé gidi mi va

doc céc toan hang trong mOt chu kY duy nhat clla xung nhip.

Can phai c6 cdc b0 lam tinh ALU h{tu hi€u d€ c6 th€ thi hanh 1énh

sO hoc dai nhat, c6 sO gilr, trong mOt khodng th0Oi gian it hon mOt chu ky cUa

xung nhip.

Can phdi c6 nhi€u thanh ghi 1&nh d€ 1uu gi(t 1énh ma chiing ta phai

xem xét cho mOi giai doan thi hanh 1énh.

Cu0i cting phdi c6 nhi€u thanh ghi bd d€m chuong trinh PC d€ c6

thé€ t4i tuc cdc 1énh trong trudGng hdp c6 ngdt quing.

6. Ky thudt siéu ng dan 1énh

My tinh c6 kY thudt siéu Ong dan béc n bang céch chia cdc giai doan cla
ky thuét Ong dan don gidn, moOi giai doan dugc thuc hién trong khodn thoi
gian Tc, thanh n giai doan con thuc hién trong khodn thGi gian Tc/n. DO hitu
hiéu cla k¥ thuét nay tuong duong vGi vi€c thi hanh n 1énh trong mOi chu ky
Tc. Hinh II1.6 trinh bay thi du vé siéu Ong dan bac 2, ¢6 so sanh vi siéu Ong

dan don gidn. Ta thdy trong mOt chu ky Tc, mdy ding k¥ thudt siéu 6ng dan
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lam 2 1énh thay vi lam1 1&nh trong mdy dung k¥ thudt Ong dan binh thudng.
Trong mdy tinh siéu 6ng dan, tOc d0 thuc hién 1énh tuong ducng vGi viéc
thuc hién mot 1€nh trong khodng thdi gian Te/n. Cdc bat 10i cla siéu 6ng dan
1a thoi gian thuc hién mot giai doan con ngan Tc/n va viéc tri hodn trong thi
hanh 1€nh nhdy 16n. Trong vi du & hinh I11.6, n€u 1&€nh th( i 12 mOt 1€nh nhdy
tuong doi thi 1€nh nay dugc gidi mi trong giai doan ID, dia chi nhdy dén dugc
tinh vao giai doan EX, 1énh phai dugc nhdy tdi 1a 1é€nh th( i+4, vay ¢ tri tré 3

1énh thay vi 1 1énh trong kY thudt Ong dan binh thudng.
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Hinh I1L6: Siéu 6ng dan béc 2 so v6i siéu 6ng dan don gian. Trong
khodng thoi gian Tc, may cé siéu Ong dan lam 2 1énh thay vi 1 1énh

nhu trong may c6 ky thudt 6ng dan don gian

7. Céac chuéng ngai clla 6ng dan 1énh

Khi thi hanh 1&énh trong mOt mdy tinh dung kY thudt 6ng dan, cé nhi€u
truOng hdp lam cho viéc thuc hién kY thudt 6ng dan khong thuc hién dugc
nhu 1a: thi€u cdc mach chlc ning, mOt 1€nh dung két qua cUa 1€nh trudc, mot

1€nh nhay.

Ta c6 thé phan biét 3 loai khé khiin: khé khiin do cdu triic, khé khin do s
liéu va khé khin do diéu khién.

a. Khé khiin do cau triic:

DAy 14 khé khin do thi€u bd phan chUc ning, vi du trong mOt mdy tinh
dung k¥ thuét Ong dan phai c6 nhi€u ALU, nhi€u PC, nhi€u thanh ghi 1énh
IR ... C4c khé khin ndy dudc gidi quy€t bang cach thém cdc bd phan chlc
ning can thiét va h{tu hiéu.

b. Khé khiin do s liéu:

Lay vi du truOng hgp cic 1€nh lién ti€p sau:

Lénh1: ADD RI1, R2, R3

Lénh?2: SUB R4, R1, RS

Lénh 3: AND R6, R1, R7
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Lénh 4: OR R8, R1, R9

Hinh I11.5 cho thdy R1, két qud cUa 1énh 1 chi c6 th€ dugc ding cho 1€nh
2 sau giai doan MEM cUa 1énh 1, nhung R1 dugc dung cho 1énh 2 vao giai
doan EX cUa 1€énh 1. Ching ta ciing thdy R1 dugc ding cho cic 1€nh 3 va 4.

IF | ID | EX | MEM | RS

+==ADD R1,R2,R3

2-SUB R4, RI1, RS AND R6, R1, R4
3=——O0R R8,RI1,R9

Hinh IIL.7: Chu®i Iénh minh hoa khé khiin do s6 liéu.

P& khac phuc khé khin nay, mOt b0 phdn phan clng dugc ding d€ dua
két qud tUr nga ra ALU truc ti€p vd mOt trong céc thanh ghi ngd vao nhu trong
hinh IIL.7.

CAC THANH GHI

Y

Thaph ghi_
ALU dem chira két
! / o

R4 /

RI ”
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Hinh ITI1.7: ALU v6i bd phén phan cling dua két qua tinh toan tré lai
nga vao

Khi bd phan phan cUng néu trén phat hién c6 dung két qud clla ALU 1lam
toan hang cho 1liét k&, n6 tic ddng vao mach da hgp d€ dua ngi ra clla ALU
vao ngd vao cla ALU hodc vao ngd vao cla mOt don vi chlc ning khic néu

n

can.

¢. Khé khin do di€u khi€n:

Céc 1énh 1am thay d6i tinh thi hanh cdc 1énh mOt cdch tudn tu’ (nghia 1a PC
ting déu dan sau mOi 1€énh), gay khé khiin vé di€u khi€n. Céc 1énh nay 12 1énh
nhdy dén moOt dia chi tuyét dbi ch(ra trong mOt thanh ghi, hay 1énh nhdy dén
mOt dia chi xdc dinh m6t cach tuong dOi so vdi dia chi hién tai cla b0 dém

chuong trinh PC. Céc 1&énh nhdy trén c6 th€ c6 hodc khong di€u kién.

Trong truOng hgp don gidn nhat, tic vU nhdy khong th€ biét trudc giai
doan gidi ma (xem hinh II1.4). Nhu vy, n€u 1énh nhdy bat dau & chu ky C thi
1énh ma chuong trinh nhay téi chi dugc bat dau & chu ky C+2. Ngoai ra, phai
bié€t dia chi cn nhdy d€n ma ta c6 & culi giai doan gidi ma ID. Trong 1énh
nhdy tuong doi, ta phdi cOng d0 dOi chla trong thanh ghi 1énh IR vao thanh
ghi PC. Viéc tinh dia chi nay chi dugc thuc hi€n vao giai doan ID vdi diéu

kién phdi c6 mOt mach cong viéc riéng biét.

Vay trong truGng hop 1€nh nhdy khong di€u kién, 1€nh ma chuong trinh
nhdy dén bat dau thuc hién & chu ky C+2 néu 1&nh nhdy bat dau & chu ky C.

Cho cic 1énh nhdy c6 di€u ki€n thi phdi tinh todn di€u kién. Thong

thudng cic ki€n triic RISC dat k€t qua viéc so sanh vao trong thanh ghi trang
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thai, hodc vao trong thanh ghi tng quat. Trong cd 2 truOng hgp, doc diéu kién
tuong duong vGi doc thanh ghi. Poc thanh ghi c¢6 th€ dugc thuc hién trong

phan n(ra chu ky cu®i giai doan ID.

MOt truOng hdp khé hon cé th€é xdy ra trong nhiing 1&€nh nhdy cé di€u
kién. D6 1a diéu ki€n dugc c6 khi so sdnh 2 thanh ghi va chi thuc hién 1énh
nhdy khi k€t qud so sanh la ding. Viéc tinh todn trén cic dai lugng logic khong
th€ thuc hién dugc trong phan nla chu ky va nhu thé phai kéo dai thdi gian
thuc hién 1énh nhdy c6 di€u kién. Ngudi ta thuOng tranh cic truGng hgp nay
d€ khong 1am gidm mUc hitu hi€u cla mdy tinh.

Vay truGng hgp don gidn, ngudi ta c6 th€ dugc dia chi can nhdy dén va
diéu kién nhdy cudi giai doan ID. Vay c6 cham di mOt chu ky ma ngudi ta cé

th€ gidi quyét bang nhi€u cich.

Céch th(r nhat 13 déng bing kY thudt Ong dan trong mOt chu kY, nghia 1a
ngUng thi hanh 1énh th( i+1 dang 1dm né€u 1€énh thu i 13 1€énh nhdy. Ta mat

trdng mOt chu kY cho mOi 1&nh nhay.

Céch th( hai 1a thi hanh 1énh sau 1énh nhdy nhung Iuu y rang hiéu qua
cla mOt 1énh nhdy bi chdm mat mOt 1énh. Vay 1€nh theo sau 1€nh nhdy dugc
thuc hi€én trudc khi 1énh ma chuong trinh phdi nhdy tdi dugc thuc hién.
Chuong trinh dich hay nguGi 1ap trinh ¢6 nhi€ém vuU xen vao mOt 1énh hitu ich

sau 1énh nhady.

Trong truGng hop nhdy c6 di€u kién, viéc nhdy cé thé dugc thuc hién
hay khong thuc hién. Lénh hltu ich dat sau 1énh nhdy khong 1am sai 1éch
chuong trinh du di€u ki€n nhdy ding hay sai.
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BO xU 1y RISC SPARC c6 nhiing 1énh nhdy v&i huy bd. C4c 1énh nay cho
phép thi hanh 1&nh sau 1énh nhdy né€u di€u kién nhdy ding va huy bd thuc
hi€én 1&nh d6 néu di€u kién nhay sai.

8. Cic loai ngat

= Ngat 1a co ché cho phép CPU tam dUng chuong trinh dang thuc
hién d€ chuyén sang thuc hién mOt chuong trinh khic, goi 1a chuong

trinh con phuc vuU ngat liéu
=Céc loai ngat:
+ Ngét do 16i khi thuc hién chuong, vi du : tran s, chia cho 0
+ ngat do 16i phan clng, vi du 16i bd nhé RAM

+ngat do mo- dun vao/ra phét tin hi€u ngadt d€n CPU yéu cau trao d6i

der liéu.

Chuong IV: B0 nhé

1. Phan loai b0 nh&

B6 nhé chlta chuong trinh, nghia 13 ch(ra 1énh va s6 li€u. Ngudi ta
phan biét cdc loai bd nhd: BO nhd trong (RAM-BO nhG vao ra ngdu nhién),

dudgc ché tao bang chat ban dan; b0 nhé chi doc (ROM) ciing 14 loai bd
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nhG chi doc va bO nhd ngoai bao gdm: dia clng, dia mém, bing tl, trOng tr,

céc loai dia quang, cdc loai thé nhd,...

BO nhd RAM c6 ddc tinh 1 cdc 6 nh& c6 thé dudc doc hodc viét vao
trong khodng th0i gian bang nhau cho du ching & bat ky vi tri ndo trong bd
nhG. MOi 6 nhG ¢6 mOt dia chi, thong thuOng, mOi 6 nhG 1a mOt byte (8 bit),
nhung hé thOng c6 th€ doc ra hay vi€t vao nhi€u byte (2,4, hay 8 byte). BO
nhG trong (RAM) dudgc ddc trung bang dung lugng va to chlc cla né (s0 6
nh& va s6 bit cho mobi 6 nhd), thoi gian thAm nhdp (thdi gian tU lic dua ra dia
chi 6 nh& dén lic doc dugc ndi dung 6 nhG d6) va chu ky b0 nhd (thoi gian

gi(ta hai 1an lién ti€p thAm nhap b0 nhd).

Hinh IV.1: Van hanh cla b0 nhé RAM
(Wi, Wj, R/W 1a céc tin hi€u diéu khié€n)
Tuy theo cdng nghé ché tao, ngudi ta phan bi€t RAM tinh (SRAM: Static
RAM) va RAM dOng (Dynamic RAM).

RAM tinh dugc ché tao theo cdng nghé ECL (CMOS va BiCMOS).
MObi bit nhd gbm c6 céc cOng logic vGi dd 6 transistor MOS, viéc nhé moOt
d(r 1iéu 12 tOn tai n€u b0 nhG dugc cung cap di€n. SRAM Ia bd nhd nhanh,
viéc doc khong 1am huy ndi dung cla 6 nhG va thGi gian thim nhdp bang
chu ky b0 nhd.

RAM d0ng dung kY thudt MOS. M0i bit nh& gbm cé mot transistor va
mOt tu dién. Ciing nhu SRAM, viéc nhd mOt d{f 1i€u 12 tOn tai n€u bO nhé

dugc cung cap di€n. Viéc ghi nhGd dua vao viéc duy tri dién tich nap vao tu
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dién va nhu vay viéc doc mOt bit nhd 1am ndi dung bit nay bi huy. Vay sau
m6i 1an doc mOt 6 nhd, bO phén di€u khi€n bd nhG phai viét 1ai 6 nhd d6
n0i dung vUra doc va do dé chu ky bd nhd dOng it nhat 1a gdp doi thoi gian
thAm nhap 6 nhd. Viéc luu gir thong tin trong bit nhG chi 1a tam thoi vi ty
dién s& phéng hét dién tich da nap vio va nhu vay phdi lam tuoi bd nhd
sau mOi 2ps. Lam tuci bO nhG 13 doc 6 nhG va viét 1ai ndi dung dé vao 1ai 6
nhd. Vié€c lam tuoi dugc thuc hién vdi tat cd cac 6 nhd trong bd nhd. Viéc
lam tudi bd nhG dugc thuc hién tu dOng bdi mOt vi mach b nhd. BO nhé
DRAM cham nhung ré tién hon SRAM.

Vee
L
Puwong dia chi
I T
1, Ci G T, . I I
'_|_|_h"""-.._ ,--""'J 1L Transistor
== < T
Ty dign ——
Tl':l I _l Ei.!
t
G {
m;m Bit line Ground
Bit line f}"?}‘"g djﬂ chi BH{_‘;”E B
B

76



Hinh IV.2: SRAM va DRAM

SDRAM (Synchronous DRAM — DRAM dbng b0), mét dang DRAM
dong bd bus bd nhd. T6c d6 SDRAM dat tUr 66-133MHz (thdi gian thAm nhap
b0 nhd tU 75ns150ns).

DDR SDRAM (Double Data Rate SDRAM) la cai ti€én cUa bd nhd
SDRAM véi tOc d0 truyén tdi gap d6i SDRAM nhd vao vi€c truyén tdi hai
1an trong mOt chu kY bd nhé. Tdc d6 DDR SDRAM dat tUr 200-400MHz

RDRAM (Rambus RAM) 12 mOt loai DRAM dugc thi€t k€ v&i ky
thuat hoan toan mdi so véi kY thuat SDRAM. RDRAM hoat dOng dOng bO
theo mOt hé thOng 1ap va truyén d{t liu theo mOt hudng. MOt kénh b0 nhé
RDRAM c6 thé ho trg dén 32 chip DRAM. Mbi chip dudc ghép nbi tudn tu
trén mOt module goi 14 RIMM (Rambus Inline Memory Module) nhung viéc
truyén d(r liéu gilta cdc mach di€u khi€n va tUng chip riéng biét ch(t khong
truy€n gilta cac chip vGi nhau. Bus bd nhG RDRAM 14 duGng dan lién tuc di
qua céc chip va module trén bus, mOi module c¢é cdc chan vao va ra trén céc
dau d6i dién. Do d6, néu cic khe cdm khong chlra RIMM s€ phai gan moOt
module lién tuc d€ ddm bdo dudng truyén dugc ndi 1ién.T6c d0 RDRAM
dat tur 400-800MHz

B® nhé chi doc ROM ciing dugc ché tao bang cong nghé ban dan.
Chuong trinh trong ROM dugc vi€t vao lic ché tao né. Thong thuOng,
ROM ch(ta chuong trinh kh3i dOng mdy tinh, chuong trinh di€u khién trong

céc thi€t bj di€u khi€n tu dOng,...
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PROM (Programable ROM): Ché tao bang cdc mdi ndi (cdu chi - c6
thé€ 1am dt bang dién). Chuong trinh nam trong PROM c6 thé dugc viét

vao bdi ngudi s dung bang thi€t bj dac biét va khong thé xéa dugc.

EPROM (Erasable Programable ROM): Ché tao bang nguyén tat phan
cUc tinh dién. Chuong trinh ndm trong ROM c6 thé dugc viét vao (bang
dién) va c6 th€ x6a (bang tia cUc tim - trung hoda tinh dién) d€ viét 1ai bsi

ngU0i st dung.

EEPROM (Eletrically Erasable Programable ROM): Ché tao bdng cong
nghé ban dan. Chuong trinh nam trong ROM c6 th€é dugc viét vio va cé thé

x6a (bang dién) d€ viét lai bdi ngudi st dung.

. . Coch€ | Tinh bay
Ki€éu bo nh& Loai Co che xoa
ghi hoi
RAM doc/ghi | bang dién, m{c byte | bang Cé
dién
ROM Mat na Khong
Programmable chi doc Khong thé xo4 bang
ROM (PROM) dién
Erasable PROM hau hét | Tia cuc tim, mUc
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chip
Electrically
Erasable bang dién, mUc
PROM chi doc byte
(EEPROM)
Flash Memory bang dién, mUc
khoi
2. Cac loai bd nhé ban dan
3. Hé thong nhé phan cap

Céc dac tinh nhu lugng thong tin 1Uu trlf, thOi gian thAm nhap bd nhd, chu
kY b0 nhG, gi4 tién moi bit nhG khi€n ta phdi phan biét céc cap b0 nh: céc bd
nh@ nhanh vGi dung 1uong it d€n cic bd nhd cham vdi dung 1ugng 16n (hinh
IV.3)
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Dung iwomg
Thot gian truy cdp Mwrc cao

Gid tien / dom vi A Niank k
i qudn Iy " e
Registers Dom vi tham chieu

prog./compiler
I Instr. Operands 1-8 bytes

CPU Registers
100s Bytes
isns

Cache
K Bytes Cache

4ns

1-0.1 cents/bit cachecntl

Blocks 8-128 bytes

Main Memﬁfy
M Bytes Memory
" 100ns- 300ns y

$.0001-.00001 cents /bit 0sS
Disk Pages 512-4K bytes

G Bytes, 5ms :
(5,000,000 ns) Disk

5 6
10 -10 cents/bit I Files uMSbart!oporator v
es L
Tape Y Lom hom
Inl’lnll?
secqdnin
10 24

Tape Mirc thap

Hinh IV.3 : C4c cdp b0 nhé

Céc dac tinh chinh cla c4c cap b0 nhd dan dén hai mUc chinh 1a: mUc
cache - bd nhd trong vd mUc bd nhG do (bao gOm b0 nhd trong va khong gian
cap phit trén dia cUng) (hinh IV.4). Céch td chlc nay trong subt d6i v&i ngudi
st dung. Ngu0i s& dung chi thdy duy nhat mOt khong gian dinh vi 6 nhd, dbc

1ap véi vi trf thuc t€ cla cdc 1énh va d{t li€u can tham nhap
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Mic

cache -Bo Cic thanh ghi
nhd trong
/ Cache
Bo nh ¢ trong
Migc bd /
nhd 4o

Dia cimg

Bing tir, CD, DVD

Hinh IV.4: Hai mitc bo nh &

Céc cdp b0 nh§ gitip ich cho ngu0i 1ap trinh mubn c6 mOt bO nhG that
nhanh vGi chi phi du tu gidi han. VI cdc bO nhG nhanh dat tién nén céc bd
nh$ dugc t6 chiic thanh nhi€u cap, cdp c¢6 dung luong it th'nhanh nhung dat
tién hon cap c6 dung 1uong cao hon.

Muc tiéu cUa vi€c thi€t 1ap cic cap b0 nhd 1a ngudi dung c6 mdt hé
thOng b nhé ré tién nhu cdp b nhé thap nhat va gan nhanh nhu cap bd nhé
cao nhat. C4c cap bd nhd thudng dugc 10ng vao nhau. Moi dit liéu trong mOt
cap th’dugc gdp lai trong cdp thap hon va cé thé ti€p tuc gdp lai trong cap

thap nhat.

Chiing ta c¢6 nhén xét rang, mOi cdp bd nhG c¢é dung lugng 16n hon cép
trén mnhh, 4nh xa mOt phan dia chi cdc 6 nhG cla mhh vao dia chi & nhd cla
cap trén truc ti€p c6 tOc dd nhanh hon, va cdc cdp bO nhd phdi c6 cO ché

quan lu va kiém tra céc dia chi 4nh xa.

4, K&t ndi bd nhé véi bd xur Iy
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Trong mdy tinh, b0 x( 1y va bd nhG trong lién lac vGi cac ngoai vi bang
bus. Bus 12 mOt hé thOng cic diy cap nOi (khodng 50 dén 100 sQi cdp riéng
biét) trong d6 mOt nhém cidc cdp dugc dinh nghia chUc ning khéic nhau bao
gbm: cdc duOng d{t liéu, cic dudng dia chi, cic day di€u khi€n, cung cap
ngudn. Diing bus c¢6 2 Uu di€m la gid ti€n thdp va dé thay d0i ngoai vi. Nguoi
ta c6 th€ g& bd mOt ngoai vi hodc thém vio ngoai vi mbi cho cic mdy tinh

dung cing mOt hé thOng bus.

Gi4 tién thiét k€ va thuc hién mOt hé thOng bus 12 ré, vi nhi€u ngi vao/ra
cling chia s& mét sO duGng diy don gidn. Tuy nhién, di€m that 1Qi chinh cUa
bus 12 tao ra nghén ¢ chai, di€u nay lam gidi han luu lugng vao/ra tOi da. Cac
hé thOng may tinh dung cho quan 1y phdi dung thudng xuyén cic ngoai vi, nén
khé khin chinh 14 phdi ¢6 mOt hé thOng bus dU kha ning phuc vu bd xU 1y

trong vi€c lién hé v&i cdc ngoai vi.

MOt trong nhiing 1y do khi€n cho vi€c thi€t k€ mot hé thdng bus khé
khin 13 tOc d0 tOi da cUa bus bi gidi han bdi cic y€u tO vat Iy nhu chi€u dai

cUa bus va s6 b0 phan dugc mac vio bus.

Céc bus thuOng c6 hai loai: bus hé thdng n6i bd xU 1y v4i bd nhd
(system bus, Front Side Bus-FSB) va bus n0i ngoai vi (bus vao/ra — I/O bus)
(hinh V.4). Bus vao/ra c6 thé c¢6 chiéu dai 16n va c6 kha ndng n0i két v4Gi nhiéu
loai ngoai vi, cdc ngoai vi nay cé thé cé luu 1ugng thong tin khic nhau, dinh
dang d{r liéu khic nhau. Bus k&t ndi b0 xU 1y v&i bd nhd thi ngdn va thuOng
thi rat nhanh. Trong giai doan thi€t k€ bus két nOi b0 x(U 1y v&i bd nhd, nha

thi€t k& biét trudc cic linh ki€n va bO phan ma dng ta can k€t nGi 1ai, con nha
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thi€t k€ bus vao/ra phdi thi€t k€ bus thod min nhi€u ngoai vi ¢c6 mUc tri hodn

va luu lugng rat khac nhau .

5. Cic tO chire cache

Nhu da biét ,do gid thanh ré ,DRAM dugc dung lam b0 nhé chinh nhung
chiing 1ai ¢6 tOc d0 truy cdp cham hon so v&i SRAM . D€ ting hé sudt sU
dung DRAM c6 nhi€u phuong phap da dugc 4p dung nhu ché dd trang k€ trén
Muc nay dé cap dén phuong phap s& dung b0 nhG Cache 1a mobt cich ting

hiéu sudt rat phO bi€n hién nay .

Cache 12 mOt luong SRAM nh0 (c6 tdc dd truy cap nhanh ) dugc dua vio
lam viéc ciing CPU va b nh& chinh 1a cic DRAM c6 tOc d0 truy cdp chdm

hon ) nham lam ting hiéu sudt cla hé théng nhG .

Cache chlra c4c tU d(t li€u vira dugc CPU truy xudt tai bd nh& chinh gan
day nhat .Khi CPU truy suat cdc d{I 1liéu ti€p theo ,trudc tién né s& dua dia chi
cUa céc dir liéu dé6 tGi b0 di€u khi€n Cache ..N€u xic dinh rang dit liéu c6 dia
chi d6 da dugc sao 1uu vao Cache ,g0i 1a tring Cache (Cache hit ) ,thi CPU sé
truy sudt ngay d{t 1iéu nay vGi tOc d0 nhanh clla SRAM Ngudc lai khi thdy
rang khong c6 dia chi can truy cdp trong Cache ,g0i la trat Cache (Cache
miss ),CPU sé& truy cap b0 nh& chinh vGi tOc d0 binh thuOng clla DRAM .
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Hiéu sudt cla Cache phu thuQc vio ty sO Cache hit trén Cache miss .Hi€u
suat nay dugc quyét dinh bdi tinh cuc b clla ving quy chi€u bd nhé .Tinh cuc
b0 nay c6 dugc 1a do cdc chuong trinh thuOng c6 nhling viing 1ap tuong dbi
nhO nam trén céc dia chi nhd lién tuc v&i nhau .C6 2 loai :Cuc b0 thdi gian va
cUc bd khong gian .Tinh cuc b thOi gian th€ hién & chO :cdc chuong trinh
chay trong cic vong l1ap ,cdc 1€nh gidng nhau phdi dugc 18y ra tU b0 nhd trén
mOt cO s@ thuGng xuyén va lién tuc ,nghia la cdc chuOng trinh d6 c¢6 khuynh
hudng st dung 1ai hdu hét thong tin da s dung gan ddy .Thong tin cang cii
,cang it c6 khd ning st dung 1ai .Tinh cuc bd khong gian th€ hién & cho :cic
chuong trinh va d{F liéu lién qua c6 khuynh huéng nam trong céc ving nhd lién
tuc nhau . Di€u d6 c6 nghia 1a ching can cic ma 1€énh hay dit liéu ndm sat hay
k€ can vGi nhimg vi tri da sU dung trudc d6 .Hon nita ,cdc truy xudt b0 nhé
tao ra trong khodng th0i gian ngdn bat ky c6 khuynh hudng chi si dung mot

phan nhd cla b0 nhd chinh .

Tém 1ai ,n€u mOt tU df li€u dugc truy xudt tU b0 nhé chinh véi tOc dd
cham ma dudgc sao chép vao Cache ,thi trong thOi gian k€ theo ,n€u tU nay lai
can s dung thi c¢6 thé truy sudt né ngay tUr Cache v&i tdc d6 nhanh hon .Hiéu
sudt ma hé thOng Cache dem lai phu thuQc viao mUc dd thudng xuyén cao cla

cdc tac vU truy sudt bd nhG dua vio cic nguyén 1y cuc b k€ trén .

Vi ciac hé thOng Cache hi€n nay .TY sO Cache hit / Cache miss thuOng
dat tGi 90 % .Cache dugc tG chlc thanh cdc hang Cache (Cache line ) ,m0i
hang c6 th€ nhan thong tin tU b0 nhd chinhdugc 1uu gilt (dém ) 1ai trong mOt
hoat dOng doc /vi€t Kich thudc cla mOt hang tuy thudc vao dung Iugng dir
li€u trong CPU hodc dung 1ugng cache cap 1 1a cache dugc tich hgp ngay trong
b0 xUr 1y .Thi du ,trong mdy vi tinh ,80386 ,m0i hang Cache rOng 32 bit (4 byte )
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,vOi 80486 1a 128 bit (16 byte ) va Pentium 1a 256bit (32 byte ) Mobi hang Cache
luén dugc nap day d{ liéu trong 1 1an b0 xU 1y truy cap b0 nhé khdng phu
thuQc vio sO byte doc/ viét clla n trong 1an truy cap dé . .Kich thudc b0 nhé
cache cang 16n cang 1am ting hi€u sudt Cache do 1uQng thong tin dugc luu trit
trong mOi 1an xay ra cache miss cang 16n hon .VI cdc 1énh thuOng gbm cic dia
chi lién tuc v3i nhau nén kich thudc hang cang 16n ,cang c6 moOt ty 1€ cache hit

cao .
C6 3 phuong phap viét cache :

-Write —Throgh :Khi xdy ra Cache hit ,bd di€u khi€n cache cdp nhéat n0i
dung cUa b0 nh& cache , dOng thdi ciing chuyén hoat dOng ghi clla CPU t&i bd
nh& chinh d€ ddm bao tinh nhat quan gilta cache va b nhd chinh .Thi€t ké
ndly don gidn nhung hiéu sdat thdp vi phdi truy cap bd nhé chinh cé tbc db

cham

- Posted —~Write —Throgh :1a phuong phap ma hau hét cic hé thOng cache
hay sU dung .N€u xdy ra cache hit ,b0 di€u khi€n cache s viét tU mdi tGi
cache vGi tOc d0 nhanh va bdo ngay cho b0 xU Iy rang viéc vi€t bd nhé da
xong .N€u xdy ra cache miss né ciing bao nhu vay cho CPU .Toan b0 tic vu
duogc 1uu trong 1 viing dém dé€ roi sau d6 bO di€u khi€n cache sé€ viét cic tU
d(r1liéu d6 vao b0 nhG chinh .Qua4 trinh viét nay trong sudt (transperent )doi v&i
b0 x(r 1y trlr khi bd nhé chinh van con tham gia vao hoat d0ng viét trudc dé
Nhu vay ,cdc bd phan khic sé khong dugc st dung bus hé thOng cho dén khi
qud trinh Write —Through dugc hoan tat .
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-Write-back :BO nh& sé chi dugc cap nhat khi can thi€t .BO nh& chinh sé
duoc ghi khi mOt truy sudt doc dugc thuc hi€n bdi mOt don vi lam chU bus
khic d6i véi moOt dia chi bO nhd ma hién chlra df 1i€u 1a ci (so vOi dt liéu
tuong Ung trong bO nhG cache ),hay khi mét hang cache ch(a thong tin dugc

cap nhat sap stra bi ghi de 1én vi thong tin nay da cii .

MOi hang cache duQc nhdn dién bang 1 thé bai (tag) , d6 1a ndi cat gilt
dia chi nay cUa gi(r li€u cling nhu thong tin tinh trang b sung .Trong cache cap
2 1a cache duQc ghép trén badng mach chinh ,cic th€ nay ndm trong mOt bd nhé
riéng biét tai bd di€u khién cache .BO di€u khi€n nay c6 tdc dd truy cdp con
nhanh hon b0 nhG§ cache .Trong khi truy tim mOt dia chi trong b0 nh& cache ,
dia chi nay khong chi dugc doc ra tU thé ma con dugc so sanh véi dia chi cla
truy xudt cU th€ bang cdch st dung mOt b so sanh .Tat nhién vi€c nay lam
mat thém moOt khodng thOi gian nhung dudc bu 1ai bdi tOc db truy cap nhanh
cUa cache .BO di€u khién cache nam ngay trong CPU (vGi cache cap 1 ) hodc
12 mOt vi di€u khi€n 1ap trén bin mach chinh (vGi cache cép 2 ) .N6 ¢6 chiic
ning di€u khi€n lién lac vdi CPU ciing nhU cé4c thong tin dén va di dugc Iuu

tr(r trong hang cache .

Hinh.IV.5. 12 mOt thi du sd d6 tG chirc b nhd chinh trong vi x( 1y 80386
khi st dung cache .

PE theo ddi ving nh& chinh nao dang hién dién trong RAM cache ,,b0
diéu khién cache sUf dung thu muc cache 12 mOt b0 nhé 1ap rap trong vi mach

diéu khién cache .M0i ving trong cache dugc dai di€én béi mOt di€m vao trong
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thu muc . PInh dang chinh xdc cho di€m vio thu muc phu thulc vio cic so do

cU thé .C6 3 s0 d6 ¢ ban cho cich td chlic cache nhu sau .

Bus dia chi 32 bit I/ Khidn o
ORAM | DRAM
1Mx32

Bydly |Enable2 RAS .

H-é-[ ! E "

E'30235}3 caevd |Enable1 | g Enable
. RAMIG
N
< Bus s0 liéu 32 bit

Hinh IV.5: SO d6 t6 chutc bO nhG chinh

a. Cache anh xa truc ti€p ( dirrect mapped cache )

C6 th€ dung sO d0 Hinh IV.6 1am mOt thi du cho b0 nh& cache 32kB nhG (=2
byte ) 1ap cho vi xUr 1y 80386 . Pay 1a vi x(r 1y ¢6 bus dia chi rdng 32 bit nén c6
th€ quan 1y dugc 2*> =4GB nhG .BO di€u khién cache coi b nh& chinh nay
dugc chia thanh céc trang nhé 16gic ,m0i trang c6 kich thudc ding bang bd
nh@& cache 1a 32kB.vay s€ c6 2% : 2" =2" trang nh& .Vi bus d{I li€u cUa vi xU
1y rOng 32 bit nén c6 th€ cho phép truy xudt 4 byte mOt 1an tU bd nhG .Do vay
mOt nhém 4 byte sé dugc gin cho mOt hang cache .CU 8 hang cache nay 1ai

dugc gan thanh mOt tap va toan bd nhd cache sé c6 1024 tap .
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Vié€c 4nh xa truc ti€p G day c6 nghia 13 mOt hang doc danh s6 cho mot trang

nh& & bd nhé chinh sé ludn dugc copy téi mOt hang tuong Ung trong cache

.Thu mUc bén trdi hinh dugc diing d€ theo déi hang nao trong b0 nhG chinh

hién da dugc Iuu vio bd nhd cache .Thu muc ch(a cic di€m vao 26 bit gdm

17 bit thé .1 bit thé hop 1& va mdt bit hang hop 1& .17 bit cao 1a thé bai (tag )

.Thé dung d€ nhan dang trang nhd trong bd nhG chinh ma mOt hang hodc mot

tap cic hang trong cache dugc copy vao .MOi di€m vao thU muc ciing c6 1 bit
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thé hop 1€ (tag valid bit ) va 8 bit hang hop 1€ (line valid bit ) ,m&i bit cho mOt
hang trong tap .Khi b0 x( 1y dua ra mOt dia chi 32 bit d€ truy xudt 1 tU tlf b
nhd nhu h.3.11,céc bit dia chi tr A15 dén A3l dung d€ tim mOt trong sO 2"
trang trong b0 nh@ chinh ,céc bit tU A5 dén Al4 dai di€n cho tap chlra mOt
hang mong mudn va céc bit tU A2 —~A4 diung d€ nhan dang sO hang trong tdp
ch(a tUr d{t 1iéu can truy nhdp .BO di€u khi€n cache tru@c tién dung cic bit
dia chi tUr A5 —A14 d€ chon di€m vao thu muc cho tap ch(a hang dinh vi .Sau
d6 né so sanh né so sdnh v&i 17 bit dia chi tU b xU 1y dua ra v3i thé 17 bit
dugc 1uu trlt trong di€m vao thu muc .Né€u tuong duong né ti€p tuc kiémtra
bit thé hgp 1& .NE€u bit hang dugc dat né ki€m tra bit hang hdp 1€ cho hang
duoc dinh vi bdi cic bit tU A2 dén A4 NEu tat cd thé va hang hop 1€ thi
hang d(r li€u d6 da G trong cache va c6 nghia 1a xdy ra cache hit . Trong truOng
hgp nay ,b0 di€u khién s& dua céc bit diachi tir A2-A14 dén bd nh& cache va
cho phép va b0 nh& cache xuat tU can truy nhap 1én bus sO li€u .NEu 17 bit
cao cUa dia chi 80386 khong giOng nhu thé trong thu muc (bit thé khong hop
1€ ) hodc bit hang cho hang dugc dunh vi khong hgp 1€ thi hoat dOng doc 1a
cache miss .Trong truOng hop nay ,b0 di€u khién cache s& gli mOt dia chi
toan b0 tU vi x( 1y t&i bO di€u khi€n DRAM cla bO nhé chinh .BO diéu
khi€én DRAM sé di€u khi€n b0 nhd chinh xudt rad{ li€u trong hang dugc
dinh vi 1én bus d(r liéu .Khi hang dit li€u nay xuat hién ,b6 di€u khi€n cache
s& kich hoat (enable ) b0 nh& cache ,nham lam cho hang nay cling c6 thé dugc
viét vio cache ciing nhU toan bd xU 1y .N6 ciing dOng thdi cdp nhat d€ chi thi
rang hang niy bay gi® di & trong cache .N€u hang nay hodc mOt phan bat ky

cla né dudc can dén 1an nira ,né c6 th€ dugc doc truc ti€p tUr cache .

b. Cache lién hgp hai hang
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MOt khé khiin véi tO chlic k€ trén 1a khi chuong trinh st dung cling hang
dugc danh s6 nhu nhau tU 2 trang nh& trong cting mOt lic ,n6 s€ phai trdo doi
2 hang gilta bd nhG chinh va cache . D€ tranh di€u nay phai dung so do t0
chUc cache lién hgp 2 hang (2-way set associative cache system )nhu hinh 3.12.
O day diing 2 b0 nhG cache va hai thu muc cache riéng biét nham cho ciing cic

hang tU c4c trang khdc nhau c6 th€ dugc ghi vao cting mOt lic .
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Hinh 3.12. T6 chirc cache lién hgp tép 2 hang.

MO0i b0 nhd cache c6 kich thuGc bang mOt nlta so vGi cache 4nh xa truc

90

ti€p .Nhu' vay b0 di€u khi€n cache coi b0 nh& chinh gdm 262 144 = 2%



trang ,mOi trang g0m 4096 =2'2 hang . D& nhén dién mOt trong sO c4c trang niy
,thé trogn mOi diém vao cla thu muUc cache ch(a 18 bit .M6i di€m vao thu
mUc trong hé thOng nay ciing ¢6 1 bit thé hgp 1€ ,8 bit hang hgp 1& va 1 bit
LRU (Least Recently Used bit ).Xét qud trinh doc dit li€u .Khi vi x( 1y xudt ra
mOt dia chi ,b0 di€u khién cache dung céac bit dia chi tU A13-A15 d€ chon
di€m vao thich hgp trong moOi thu muc cache .Sau d6 n6 s€ so sanh 18 bit cao
cUa dia chi t&r b0 x(t Iy vGi thé trong mOi di€m vao thu muc dugc chon .N&u
mOt trong nhiing thé nay phit hop ,b0 di€u khi€n s€ ki€m tra bit thé hgp 1é
trong di€m vao thu muc dé N6 ciing ki€m tra bit hang hgp 1& cho hang duoc
hién dién bdi cic bit dia chi tUr A2 —A4 .Néu cic bit nay dugc dat ,b0 diéu
khi€n cache s€ xudt ra cdc bit dia chi tUr A2-A13 t&i cache lién quan tGi thu
muc d6 va cho phép cache xudt ra tU d{t liéu mong muOn trén bus d{¥ li€u .Néu
t&r dt liéu dugc tim thdy trong cache A thi bit LRU trong di€m vio thu muc
dugc dat d€ chi thi rang cache A vira m&i dugc st dung .Né&u tur d{f liéu dugc
tim dugc trong cache B thi bit LRU dugc dat d€ chi thi rang cache B vlra mGi
dugc st dung .Co ché nay dugc dung d€ xdc dinh cache nio s€ dudc st dung
d€ gilr mOt hang mGi dugc doc vao ti b0 nhd chinh .Khi mOt hoat dOng xay
ra cache miss ,bO di€u khién cache sé gUi dia chi va cdc tin hiéu diéu khién
mong mudn t&i bd nh& chinh d€ doc mOt hang dang chira tU d{ 1iéu mong
mu®n .Khi hang nay xudt hién trén bus d{t liéu ,,b0 di€u khi€n cache sé viét
né téi cache dugc s dung lau nhat va cdp nhat di€m vao thu muc tuong
Ung .N€u b0 di€u khién cache phat hién rang thé cho qud trinh doc chinh xé4c
nhung mOt bit hang hgp 1& khong hgp 1€ ,né s€ doc hang tur bd nhG chinh va

vi€t né vao b0 nh& cache ma thu muc clla né chlra thé . PI€u nay ddm bdo
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rang céc hang lién ké tU mot trang trong bO nhG chinh dugc két thiic trong

cung mOt cache

DO0i vGi hoat dOng viét ,td chlc cache lién hop tap 2 dudng nay s dung
thi€t k€ ki€u posted —write —through néi trén .BO di€u khi€n cache ludn viét tir
d(r 1iéu ra tGi bd nh& chinh va n€u tU nay hi€n di€n trong cache thi né ciing sé&

cap nhat tU trong cache .

TG chlc cache lién hgp 4 dudng chi don gidn bang s md rOng cla to
chlec lién hgp tap 2 dudng .BO nhG cache dugc chia thanh 4 khOi c6 kich
thuGc bang nhau va b0 nhé chinh dugc xem nhu dudgc chia thanh cic trang cé
kich thudc bang véi kich thudc cla moi khoi .T6 chlc nay cho phép mOt khi
ning linh ddng hon loai cache lién hQp tap 2 duOng .

c.  Cache lién hop hoan toan (Fully associative cache sytem )

H.3.13. chi ra sO do kh&i cla hé thOng nay . O day ,mOt khoi 4 byte
hodc 1 hang tU b0 nhd c6 th€ dugc viét vao bat ky viing nio trong cache .Hé
thOng c6 mOt bus dia chi 32 bit nhU vay c6 th€ dinh vi dugc 4Gbyte nh& hay
mOt Gyga cdc hang 4 byte .Vi 1Gbyte bang 2°° byte nén cn mot thé bai dai 30
bit d€ nhan dién moi khéi hodc hang dudc luu trf trong cache .M0i di€m vio
trong thU muc nhU vy phai c6 30 bit cho thé va céc bit dung d€ theo d&i hang
dugc dung gan ddy nhu th€ nao .Cache lién hop hoan toan cé uu di€m 1a né ¢
th€ gilf cdc hang dugc danh sO nhu nhau trong 1 vao trang khéc nhau cting mot
thOi gian .Nhugc di€m cla né 1a 30 bit cao cla mOi dia chi nhd dugc gUi ra

bGi CPU phai dugc so sanh vai tat ca cic thé trong thU muc d€ xem li€u hang
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d(r 1iéu d6 c6 hién dién trong cache hay khong . Di€u nay lam mat thém nhi€u
th0i gian .Ciing vay khi cache loai nay ch(ra day d{r 1i€u thi mOt vai thuat gidi
phdi dugc sU dung d€ x4c dinh xem hang ndo s€ bj vi€t de 1én khi mOt hang
mdi phdi can dugc viét vao cache t& bd nh& chinh .Thudt gidi thong dung

nhat 12 thay thé hang gia nhat bang hang m&i .
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00000004 O000FFFF o
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thé > 00083014

11111111 | 00088010
00201238 000&800C
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BYTE
EMABLES BEO-BES

Hinh 3.13. T4 chirc cache lign hop hoan toan.
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Chuong V: Thié€t bi nh& ngoai
1. Cac thiét bi nh@ trén vat liéu tur
1.1. Pia ti (dia cltng, dia mé&m)

Dil rang co6ng nghé m&i khong nglng phét minh nhi€u loai b0 phan luu
tr(t mOt 1ugng thong tin 18n nhung dia tU van gilt vi tri quan trong tUf nim

1965. Dia tU ¢6 hai nhi€m vy trong mdy tinh.

———L uu tr(f dai han céc tap tin.
———Thié€t 1ap mOt cdp bO nhé bén dudi bO nhd trong d€ 1am bd nhd o

luc chay chuOng trinh.
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Do dia mém dan dudgc cic thi€t bi 1uu tr{t khdc c6 céc tinh ning Uu viét
hon nén ching ta khong xét d€n thi€t bi nay trong chuong trinh ma chi néi dén
dia cUng. Trong tai li€u nay mo td mOt cach khéi quit cdu tao, cdch van hanh

cling nhu dé cap dén céc tinh chat quan trong cla dia cUng.

MOt dia clUng chlta nhi€u 16p dia (tUr 1 dén 4) quay quanh mOt truc
khodng 3.60015.000 vong mOi phit. Cac 16p dia nay dugc lam bang kim loai
vGi hai mat dugc phl mOt chat tir tinh (hinh V.1). Pudng kinh cla dia thay d6i
tr 1,3 inch dén 8 inch. M6i mat cla mOt 10p dia dugc chia thanh nhi€u dudng
tron dOng truUc goi 1a rinh. Thong thuOng mOi mat cla mot 1&p dia cb tU
10.000 dén gan 30.000 ranh. MOi rinh dugc chia thanh nhi€u cung (sector)
diing ch(a thong tin. MOt rinh c6 th€ chira tUr 64 dén 800 cung. Cung 13 don vi
nhO nhat ma mdy tinh c6 th€ doc hodc viét (thong thudng khodng 512 bytes).
ChuOi théng tin ghi trén mOi cung gbm c6: sO th(t tu' cla cung, mOt khodng
trOng, sO liéu cla cung d6 bao gOm cd cic ma s(ra 10i, mOt khodng trOng, sO

th( tu clla cung ti€p theo.

Vi kY thuat ghi mat dd khong déu, tat cd céc ranh déu c6 cung mot sO
cung, di€u nay lam cho c4c cung dai hon & céc ranh xa truc quay c6 mat d0 ghi

thong tin thap hon mat dd ghi trén cic cung nam gan truc quay.
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Gia d& dau doc

Co cau
truyen
dong
dau tir

Tam dia

Vo 6 dia
rd

Pau it

Vi tri oc giir

Hinh V.1: Cau tao cGla mot dia clng

V&i cong nghé ghi v&i mat d0 déu, ngU0i ta cho ghi nhi€u thong tin hon
@ cé4c ranh xa truc quay. Cong nghé ghi niy ngiy cang dugc ding nhi€u vGi su

ra d0i cUa cic chudn giao dién théng minh nhu chudn SCSI.
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{a} Constant angular velocity { b} Multiple zoned recording

Hinh V.2: Mat dO ghi dir li€u trén cic loai dia cUng

PE& doc hodc ghi thong tin vio mOt cung, ta dung mOt dau doc ghi di dOng
4p vio mOi mat clia mOi 1Gp dia. Céc ddu doc/ghi nay dugc gan chat vao mot
thanh 1am cho ching ciing di chuyén trén mOt dudng ban kinh cla moi 1Gp dia

va nhu thé tat cd cdc dau nay déu G trén nhiing rinh c6 cling ban kinh cUa céc
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18p dia. TU “tru* (cylinder) dugc dung d€ goi tat ca cdc ranh cla cic 18p dia

c6 cung ban kinh va nam trén mOt hinh tru.

NgUu0i ta ludn muOn dOoc nhanh dia tU nén thong thuOng O dia doc nhi€u
hon sO dit liéu can doc; ngudi ta néi diy 1a cach doc truGe. PE quédn 1y cic
phUc tap khi k€t nGi (hodc ngung két ndi) lic doc (hodc ghi) thong tin, va

viéc doc trudc, 6 dia can c6 bd di€u khién dia.

Cong nghiép ché tao dia tU tap trung vao vi€c nang cao dung lugng cla

dia ma don vi do 1uOng 12 mat d0 trén mOt don vi bé mat.

Bing thong so k¥ thuit dii cing

Dung hegng toi da
S0 lwgmg diu doc
Sa tam whi (dia)
Cache (b dém)

Si cu ng (Scetors - 512 bytesSsector)

Tae di quay dia (RPM)

Mit di
Matdg eiinh (TPI - Max Tracks/Ineh)
Mt dg zhi BPE{Max Bits/Inch)

Tae di dir liéu toi da (Internal)

Tae di truyen dir licu véi ngoai vi
Thivi gian chuyen track RAW

Thévi gian quay nia vong

e the dat 500 GI3
-8

1-4

2-16MB

NAN, XX, ANN

3600 - 15000

ci thé dat 95 Ghiin?
e the dat 120,000
ed thé dat 702,000
cid the dat 200 Mb/s
e the dat 3200 MB/s
e the dat 15 ms

eO thé dat 6 ms

Bang V.1: Théong s6 ky thudt cla dia cUng

1.2. Bing tu

Biing tU ¢6 cuing cong nghé vGi cédc dia tU nhung khac dia tU hai diém:
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Viéc thdm nhdp vao dia tU 13 ngdu nhién con viéc tham nhép vao
bing tU 13 tudn tU. Nhu vay viéc tim thong tin trén bing tU mat nhi€u thOi gian

hon viéc tim thong tin trén dia tU.

Pia tU ¢ dung 1ugng han ché€ con bing tU gdm c6 nhi€u cudn bing
c6 th€ 18y ra khdi may doc bing nén dung luong cla bing tU 1a rat 16n (hang
trim GB). Vi chi phi thdp, bing tUf van con dugc dung rdng rai trong vi€c Iuu
tr(f d(r liéu du phong.

Cic bing tU c¢6 chi€u rOng thay doi t&r 0,38cm dé€n 1,27 cm dugc déng
thanh culn va dugc ch(ra trong mOt hOp bdo vé. D{r li€u ghi trén bing tU ¢

cau tric gdm mot sO cdc ranh song song theo chi€u doc cla bing.
C6 hai céch ghi dr liéu 1én bing tU:

Ghi n0i ti€p: véi kY thudt ghi xodn Oc, di liéu ghi nbi ti€p trén mot
ranh cUa bing tU, khi k€t thic mOt ranh, bing tU s& quay ngugc 1ai, dau tu sé
ghi dit li€u trén ranh mdi ti€p theo nhung v&i hudng ngudc 1ai. Qu4 trinh ghi
cU ti€p dién cho dén khi day bang tU.

Ghi song song: d€ ting tOc d0 doc-ghi dit liéu trén bing tU, dau doc -
ghi c6 thé doc-ghi mOt sO ranh ké nhau dong thoi. D liéu van dugc ghi theo
chi€u doc bing tU nhung c4c khOi dit li€u dugc xem nhu ghi trén cic rinh ké
nhau. SO ranh ghi dOng thoi trén bing tU thong thudng 12 9 rinh (8 ranh dit 1iéu

- 1byte va mOt rianh ki€m tra 101).

2. Thi€t bi nh& quang hoc
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Cic thi€t bj Iuu tr(f quang rat thich hgp cho vi€c phét hanh cic sdn pham
vin hod, sao 1uu d{I li€u trén cdc hé thOng mdy tinh hi€n nay. Ra d0i vio nim
1978, day 1a sdn phdm cUa su hop tac nghién clu gilta hai cong ty Sony va
Philips trong cong nghi€p gidi tri. TU nim 1980 d€n nay, cong nghi€p dia quang
phét tri€n manh trong ca hai linh vuc gidi trf va luu trlt dit liéu mdy tinh. Qua
trinh doc thong tin dua trén su' phdn chi€u cla céc tia laser ning lugng thap tU
16p 1uu tr(t d(F li€u. BO phan ti€p nhan 4nh sing s€ nhan bi€t dugc nhiing
di€m ma tai d6 tia laser bi phdn xa manh hay bién mat do cdc vét khac (pit)
trén bé mat dia. C4c tia phdn xa manh chi ra rang tai di€ém d6 khoéng c6 10
khac va di€ém nay dudc goi 1a diém nén (land). BO nhan 4nh sing trong O dia
thu nhan céc tia phdn xa va khuéch tan dugc khic xa tU b€ mat dia. Khi céc
nguln sang dugc thu nhdn, b vi x(r Iy sé dich cdc mau sang thanh céc bit dF
li€u hay 4m thanh. C4c 16 trén CD sau 0,12 micron va rOng 0,6 micron (1 micron
bang mOt phan ngan mm). Céc 10 nay dugc khac theo mot track hinh xodn Oc
vGi khodng cach 1,6 micron gilta cc vong, khodng 16.000 track/inch. Cac 10
(pit) va nén (land) kéo dai khodn 0,9 dén 3,3 micron. Track bat dau tu phia
trong va két thiic & phia ngoai theo mOt dudng khép kin cic ria dia Smm. D
liéu 1uu trén CD thanh tUng kh6i, mOi khoi chifa 2.352 byte. Trong d6, 304 byte
chlfa cic thong tin v€ bit ddng b0, bit nhdn dang (ID), ma slra 16i (ECC), ma
phét hién 16i (EDC). Con lai 2.048 byte chlta dit liéu. Tdc dd doc chudn cla
CD-ROM 12 75 kh6i/s hay 153.600 byte/s hay 150KB/s (1X).

2.1. CD-ROM, CD-R/W

=CD-ROM (Compact Disk Read Only Memory): Pia khong xo4 dung d€
chlta c4c d{r li€u may tinh. Chudn dia c6 duGng kinh 12 cm, Iuu tr(t d{ liéu
hon 650 MB. Khi phat hanh, dia CD-ROM d3 ¢6 ch(ta n0i dung. Thong thuOng,
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dia CD-ROM dugc ding d€ chla cdc phan mém va cic chuong trinh di€u

khién thiét bi.

=CD-RW (CD-Rewritable): GiOng nhu dia CD, dia m&i chua c6 thong
tin, ngUOi ding c6 thé ghi dr liéu 1én dia, xod va ghi 1ai dit liéu trén dia

nhiéu 1an.

2.2. DVD-ROM, DVD-R/W

= DVD-R (DVD-Recordable): Gi6ng nhu dia DVD-ROM, ngudi diing c6
th€ ghi d{r liéu 1én dia mOt 1an va doc dugc nhi€u 1an. Pia nay chi c6 thé ghi

dudc trén mOt mat dia, dung 1Ugng ghi trén mOi mat ti da 12 4.7 GB.

= DVD-RW (DVD-Rewritable): GiOng nhu dia DVD-ROM, ngUdi dung cé
th€ ghi, xo4 va ghi 1ai d{t liéu 1én dia nhi€u 1an.. Pia nay ciing c6 th€ ghi dugc

trén mOt mat dia, dung lugng ghi trén mOi mat tOi da 1a 4.7 GB.

2.3. Blu-ray

Blu-ray 12 mOt dinh dang dia quang duoc st dung dé luu video dO sac nét
cao ciing nhU game. Nhiing dia nay 12 DVD thé hé m&i cung cap chat Iugng
hinh anh Full HD vi vi chiing ¢6 hinh thUc gidng DVD chudn, cic dia nay rat

dé st dung. C6 1& quan trong nhat 13, cc trinh don giOng nhau & ca hai dinh
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dang, va dau doc Blu-ray c6 thé phat 1ai toan b thu vién dia bac cUa ban cho
du chang 1a CD hay DVD.

A 2 7 A EN Draln A rceq o7 N
Hién nay, thé nhG la mOt trong $hlng cohg nehe m&i"hat dfoc ding

(-){-)-}(-}, Negatively charged elgctrons

lam  thi€ bi luu tr(t. Thé nh& flash 13 mOt dang bO nhd ban dan

Control Gate

Thin Oxide Layer —

3. Cécloai thé nhé

Floating Gate

EEPROM(cong nghé diing d€ ché tao cac chip BIOS trén cdc vi mach chinh),
dudc cdu tao bsi cac hang va cic cOt. MOi vi trf giao nhau 12 mOt 6 nhG gdm
c6 hai transistor, hai transistor ndy cach nhau b&i mot 18p 6-xit mOng. MOt
transistor dUQc goi la floating gate va transistor con lai duQc goi 1a control gate.
Floating gate chi c6 thé ndi két vGi hang (word line) thdng qua control gate. Khi
dudng két nOi dugc thi€t 1ap, bit c6 gia tri 1. PE chuyén sang gia tri 0 theo
mOt qui trinh c6 tén Fowler-Nordheim tunneling. TOc d0, yéu cdu vé dong dién
cung cap thap va dac biét vbi kich thudc nhd gon cla cic loai thé nhG lam

cho ki€u b0 nh& nay dugc dung

BZ000 HOW STUFF WORKS
‘Word line

J

Drain Source

(-)i-){-}(-) Negatively charged electrons =
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4. An toan dur li€u trong luu trir

NgU0i ta thuOng chd trong dén su an toan trong 1uu gilr thong tin & dia tUr
hon 1a su an toan cUa thong tin trong bd x( 1y. BO xU 1y c6 thé hu ma khong
lam tGn hai dén thong tin. O dia cla mdy tinh bi hu c6 thE gay ra cdc thiét hai

rat to 16n.

MOt phuong phdp gitp ting cuOng dO an toan cla thong tin trén dia tU 1a
ding mOt mdng dia tU. Mdng dia tU nay dugc goi 1a Hé thOng dia du phong
(RAID - Redundant Array of Independent Disks). Cach 1uu trr du thong tin 1am
ting gid ti€én va sU an toan (ngoai trl RAID 0). Co ché& RAID c6 cic ddc tinh

sau:

=——RAID la mot tdp hop cic 6 dia clng (vat 1y) dudc thi€t 1ap theo
mOt kY thudt ma hé di€u hanh chi “nhin thdy” chi 1a mOt 6 dia (logic) duy

nhat.

——VGi cO ché doc/ghi thong tin dién ra trén nhi€u dia (ghi dan chéo

hay soi guong).

Trong mang dia c6 1Uu céc thong tin ki€m tra 10i d{f liu; do d6, d{r
liéu c6 th€ dugc phuc hdi n€u c6 mot dia trong mang dia bi hu hdng . Tuy

theo kY thudt thi€t 1ap, RAID c6 th€ c6 cic mUc sau:
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i). RAID 0: Thuc ra, kY thudt nay khong nam trong sO cdc kY thudt c6 co
ché an toan d{ li€u. Khi mang dugc thi€t 1ap theo RAID 0, O dia logic c6
dugc (ma hé diéu hanh nhdn biét) c6 dung dugng bang tOng dung lugng cla
cdc O dia thanh vién. Di€u nay gidp cho ngudi dung cé thé cé mOt O dia logic
c¢6 dung 1uong 16n hon rat nhiéu so v3i dung 1ugng that cla 6 dia vat 1y cling
thOi di€m. D liéu dugc ghi phan tan trén tat cd cac dia trong mang. Pay chinh
1a su khac biét so v3i viéc ghi d( liéu trén céc dia riéng 1€ binh thuOng bai vi
thOi gian doc-ghi d{I li€u trén dia ti 1& nghich v&i sO dia c6 trong tap hgp (sO
dia trong tap hOp cang nhiéu, thdi gian doc — ghi d{t li€u cang nhanh). Tinh
chat nay clla RAID 0 that su h(tu ich trong cdc Ung dung yéu cau nhi€u thim
nhap dia v&i dung 1ugng 18n, tGc d0 cao (da phuong ti€n, dO hoa,...). Tuy
nhién, nhu da néi G trén, kY thudt nay khong c6 cd ch€ an toan d{r liéu, nén khi
c6 bat ky mOt hu héng nao trén mOt dia thanh vién trong mang ciing s& dan
dén viéc mat d(r li€u toan b0 trong mang dia. X4c suat hu hdng dia ti 1€ thudn
vGi sO 1ugng dia dugc thiét 1ap trong RAID 0. RIAD 0 c6 thé dugc thiét 1ap

bang phan clng (RAID controller) hay phan mém (Stripped Applications)

Hinh V.8: RAID 0

ii). RAID 1 (Mirror - Pia guong): Phuong cich thong thuGng trdnh mat
thong tin khi O dia bi hu 1a diing dia guong, tlc 12 dung 2 dia. Khi thong tin
dugc viét vio mOt dia, thi né ciing dugc viét vao dia guong va nhu vay ludn
c6 mOt ban sao cUa thong tin. Trong cO ch& niy, n€éu mot trong hai dia bi hu thi
dia con lai dugc dung binh thudng. Viéc thay thé mot dia mdi (cung thong sO
ky thuat v&i dia hu hdng) va phuc hoi d{F 1iéu trén dia don gidn. Cin clf vio
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d(t liéu trén dia con 1ai, sau mOt khodng thOi gian, d{t li€u s& dugc tdi tao trén
dia m&i (rebuild). RAID 1 ciing c¢6 thé dugc thiét 1&p bang phan clng (RAID
controller) hay phan mém (Mirror Applications) v&i chi phi khd 16n, hiéu sudt
sU dung dia khong cao (50%).

Strip 1 Strip 2 Strip 3 Strip 0 Strip 1 Strip 2 Strip 3
Strip 5 Strip 6 Strip 7 Strip 4 Strip 5 Strip 6
Strip 9 Strip 10 Strip 11 Strip 8 Strip 9 Strip 10
Strip 13 Strip 14 Strip 15 Strip 12 Strip 13 Strip 14
' | 1 1 | 1
1 | | ] | |
1 v | ] . |

Hinh V.9: RAID 1

#)}—RAID 2: Duing kY thudt truy cap dia song song, tat cd céc dia thanh
vién trong RAID déu dugc doc khi c6 mOt yéu cau ti ngoai vi. MOt ma sUra 16i
(ECC) dugc tinh todn dua vao céc d{F liéu dugc ghi trén dia luu dr li€u, cdc bit
dugc ma hod dugc Iuu trong céc dia dung 1am dia ki€m tra. Khi c6 mOt yéu cau
d(r liéu, tat cd cic dia dugc truy cdp dOng thdi. Khi phat hién c6 10i, b0 di€u
khi€n nhan dang va sUa 10i ngay ma khong 1am gidm thOi gian truy cdp dia.
VGi mOt thao tac ghi dt liéu 1én mOt dia, tat cd cdc dia d{t liéu va dia s(ra 16i
déu dugc truy cap d€ ti€n hanh thao tic ghi. Thong thudng, RAID 2 diing ma
Hamming d€ thié€t 1&p cO ch€ mai hod, theo d6, d€ ma hod d{f liéu dugc ghi,
ngUdi ta ding mOt bit stra 10i va hai bit phét hién 16i. RAID 2 thich hgp cho hé

thOng yéu cau gidm thi€u dugc khd ning xdy ra nhi€u dia hu hdng cuing lic.

Hinh V.10: RAID 2
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iii). RAID 3: Dung kY thuat ghi song song, trong kY thuat nay, mang
duogc thi€t 1ap v&i yéu cau t0i thi€u 1a 3 dia c6 cic thong sO kY thudt giOng
nhau, chi mOt dia trong mang dugc dung d€ 1uu céc thong tin ki€m tra 10i
(parity bit). Nhu' vay, khi thiét 1ap RAID 3, hé di€éu hanh nhan bi€t dugc mot
dia logic ¢6 dung 1ugng n-1/n (n: sO dia trong mdng). D{t liéu dugc chia nhé va
ghi dbng thoi trén n-1 dia va bit ki€m tra chan 1€ dugc ghi trén dia ding lam
dia ch(ra bit parity — chan 1& dan chéo & mUc d0 bit. Bit chan 1€ 12 mOt bit ma
ngUOi ta thém viao mOt tap hgp céac bit 1am cho sO bit c6 tri sO 1 (hodc 0) 1a
chan (hay 1&). Thay vi c6 mOt ban sao hoan chinh cUa thong tin gbc trén moi
dia, ngudi ta chi can c6 dU thong tin d€ phuc hoi thong tin dd mat trong truGng
hop c6 hdng G dia. Khi mOt dia bat ky trong mang bi hu, hé thOng van hoat
dOng binh thuOng. Khi thay thé mOt dia m&i vao mang, cin c( vao d{ li€u trén
céc dia con 1ai, hé thOng t4i tao thong tin. Hiéu sudt st dung dia cho céch thiét
1ap nay 1a n-1/n. RAID 3 chi ¢6 thé dugc thi€t 1&p bang phan cling (RAID

controller).

i#)—RAID 4: tU RAID 4 dén RAID 6 diung kY thudt truy cap céc dia
trong mang dOc 1dp. Trong mOt mang truy cdp dOc 1dp, mOi dia thanh vién
dugc truy xudt dbc 1ap, do d6 mang cé thé dip Ung dugc cic yéu cau song
song cla ngoai vi. Ky thudt nay thich hgp v&i cic Ung dung yéu cau nhi€u
ngoai vi 1a cac Ung dung yéu cau tOc db truyén d{ li€u cao. Trong RAID 4,
mOt dia ding d€ ch(ra cdc bit ki€m tra dugc tinh toan tU dif li€u dudc 1Uu trén
cdc dia d(f liéu. Khuy€t di€m 16n nhat cla RAID 4 14 bi nghén c0 chai tai dia

ki€m tra khi c6 nhi€u yéu cau déng thGi tU c4c ngoai vi.
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Hinh V.12: RAID 4

v). RAID 5: yéu cau thi€t 1ap giOng nhu RAID 4, d{t liéu dugc ghi ting
khOi trén cdc dia thanh vién, cdc bit chan 1é dugc tinh todn mlc dd khbi dugc
ghi trdi déu 1én trén tat cd cic 6 dia trong mang. Tuong tu RAID 4, khi mOt
dia bat ky trong mang bi hu hdng, hé thGng van hoat dOng binh thudng. Khi
thay th€ mOt dia m&i viao mang, cin cl vao dI liéu trén cic dia con lai, hé
thOng tdi tao thong tin. Hi€u sudt sU dung dia cho cach thi€t 1ap nay 1a n-1/n.
RAID 5 chi ¢6 thé dugc thiét 1ap bang phan cling (RAID controller). CO ché
nay khac phuc dugc khuyét di€m di néu trong co ché RAID 4.

Hinh V.13: RAID 5

vi). RAID 6: Trong k¥ thudt nay, can c¢6 n+2 dia trong mang. Trong d6, n
dia d{r 1iéu va 2 dia riéng biét d€ 1uu cac khOi ki€m tra. MOt trong hai dia ki€m
tra ding cO ché& ki€m tra nhU trong RAID 4&5, dia con 1ai ki€m tra dbc 1ap
theo mOt gidi thudt ki€m tra. Qua d6, né c6 th€ phuc hdi dugc d{f liéu ngay cd

khi c6 hai dia d(r li€u trong mang bi hu hdng.

Hién nay, RAID 0,1,5 dugc dung nhi€u trong cdc hé thOng. Cic gidi phdp
RAID trén day (trtr RAID 6) chi ddm bdo an toan d{r li€u khi ¢6 mt dia trong
mang bi hu hdng. Ngoai ra, cac hu hdng dI li€u do phdn mém hay chU quan

cUa con ngudi khong dugc dé cap trong chuong trinh. Ngu0i ding can phai
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c6 ki€n thlc day dU vé hé thOng d€ cic hé thOng thong tin hoat dOng hiéu

qud va an toan

Chuong VI : Cac loai bus
1. Pinh nghia bus, bus hé théng

Trong ki€n tric may tinh, bus 12 mOt hé thdng phu chuyén dit liéu gilra
céc thanh phan bén trong may tinh, hodc gilta cdc may tinh v&i nhau.

Céc bus mdy tinh dau tién theo nghia den 1a cdc day dién song song vGi
da k€t n0i, nhung thudt ng(F nay bay gi® dugc st dung cho bat c( sap x€p vat
1y cung cap cing mOt chlc ning nhU cic bus di€n tU song song.

Céc bus mdy tinh hién dai c6 th€ dung ca thong tin lién lac song song va
cdc két nbi chubi bit, va c6 thé dugc di day trong mOt multidrop (dong dién
song song) hodc chubi Daisy (k¥ thudt dién t() c6 cdu tric lién két, hodc két
n0i vGi cdc hub chuyén mach, nhu USB.

Bus 14 cdc duOng truy€n. Thong tin s€ dugc chuyén qua lai gilta cic
thanh phan linh ki€n thong qua mang 1udi goi 1a cic Bus.
Bus hé thOng (Bus system) s& k&t n0i tat cd cdc thanh phan 1ai v&i nhau

2. Bus dong bd va khong dOng bd

a. Bus dong bo
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Bus dOng b0 c6 mOt dudng diy di€u khi€n bdi mOt bo dao dOng thach
anh, tin hiéu trén dudng ddy nay c6é dang séng vudng, vGi tan sO thuOng nam
trong khodng SMHz - 50 MHz. M0i hoat dOng bus xdy ra trong mOt sO nguyén

1an chu kY nay va dugc goi 12 chu kY bus.

Gidn d0 thoi gian cla mOt bus dong b0 vGi tan sO ddng h6 12 4MHz, nhu
vay chu ky bus 1a 250nS.

T1 bat dau bang suGn 1én cla tin hiéu ddng bd, trong mOt phan thdi gian
cla T1, MPU dat dia chi cQa byte can doc 1én bus dia chi. Sau khi tin hiéu dia
chi dugc thi€t 1ap gid tri m&i, MPU dat cic tin hi€u va tich cuc. Tin hi€u
(memory request, truy cap bd nhd) ch(r khong phai thi€t bi I/O; con tin hiéu
(Read) chon Read.

- T2 1a thGi gian can thi€t d€ bd nhd gidi ma dia chi va dua d{ li€u Ién
bus dr liéu.

- T3 tai suOn xung xubng cla T3, MPU nhan d{ liu trén bus d{f liéu,
ch(ra vao thanh ghi bén trong MPU va chOt dt 1iéu. Sau d6 MPU ddo céc tin
hiéu va
NhU vay da két thic mOt thao tic doc, tai chu ky mdy ti€p theo MPU c6 thé

thuc hi€én mOt thao tic khdc.

- TAD : theo gidn d0 thOi gian, TAD 110ns, dy 1a thong sO do nha sdn
xudt ddm bdo, MPU sé& dua ra tin hi€u dia chi khong cham huon 110ns tinh tur

thi di€m gilta suOn 1én cla T1.

- TDS : Gi4 tri nhd nhdt 1 50ns, thong sO nay cho phép dit li€u dugc dua

ra On dinh trén bus d{I li€u it nhat 13 50ns truGc thoi di€m gilra suGn xudng
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cla T3. Yéu cau vé th0i gian niy ddm bdo cho MPU doc d{t 1iéu li€u tin cay.
Khodng thGi gian bat budc d6i v4i TAD va TDS ciing ndi 1én rang, trong
truOng hgp xau nhat, bd nh& chi c6 250 + 250+ 125 - 110 - 50 = 465ns tinh tlr
thdi di€m c6 tin hi€u dia chi cho tGi khi né dua d{f liéu ra bus dia chi. Néu bd
nh@ khong dap Ung dU nhanh, né c@n phdi phét tin hi€u xin chG trudc suGn
xuOng cla T2. Thao tdc nay dua thém vio mOt trang thdi chO (wait state), khi

b6 nhé da dua ra d(r 1iéu On dinh, né s€ ddo tin hi€u thanh WAIT.

- TML: Bdm bdo rang tin hiéu dia chi sé dugc thi€t 1ap trudc tin hiéu it
nhdt 12 60ns. Khodng thdi gian niy 14 quan trong néu tin hiéu di€u khién sy
tao ra tin hi€u chon chip CS, bdi vi mo6t s chip nhG doi hdi phdi nhan dugc
tin hiéu dia chi trudc tin hi€u chon chip. Nhu vay khong th€ chon chip nhd

vGi thOi gian thi€t 1ap 12 75ns.

- TM, TRL: Céc gid tri bat budc d0i v4i 2 dai Iugng nay c6 ¥ nghia I c
hai tin hi€u va s& 1a tich cUc trong khodng thGi gian 85ns tinh tU thUi di€m
xuOng cla xung dong hO T1. Trong triGng hgp xau nhat, chip nhé chi c6 250
+ 250 - 85- 50 = 365ns sau khi hai tin hiéu trén 1a tich cuc d€ dua d{ liéu ra
bus. Su’ bat budc vé thoi gian nay b sung thém su bat budc thoi gian vi tin

hiéu dong ho.

- TMH, TRH: Hai dai lugng nay cho bi€t can c6 bao nhiéu thGi gian dé€
céc tin hiéu va s& dugc ddo sau khi di liéu di dugc MPU doc vao.
- TDH: Cho biét bd nh& can phai luu d{t li€u bao lau trén bus sau khi tin hi€u

da dao.

Block Transfer, truyén tadi khoi d{t li€u. Ngoai cdc chu ky doc/ ghi, mOt

s bus dong bd con ho trg truyén d(r liéu theo kh6i. Khi mOt thao tic doc/ ghi
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bat dau, bus master bdo cho slave bi€t c6 bao nhiéu byte can truyén di, sau d6
slave sé lién tuc dua ra mOi chu ky mOt byte, cho dén khi dU sO byte dugc
thong bao. Nhu vay, khi doc dit li€u theo khOi, n byte d{t li€u can n+2 chu kY,
thay cho 3n chu ky nhu tru@c.Céch khéc 1am cho bus truyén d{F li€u nhanh hon
12 1am cho céc chu ky ngan 1ai. Trong vi du trén, mOi byte dugc truyén di trong
750ns, vay bus cé dai thong 13 1.33MBs. Néu xung dOng hd 12 8MHz, thdi gian
mOt chu ky chi con mOt nlra, gidi thong s€ 1a 2.67MBs.Tuy vay vi€c gidm chu
kY bus dan dén cdc khé khin vé mat kY thudt, cdc bit tin hi€u truyén trén cic
dudng day khéc nhau trong bus khong phdi ludn c6 cuing van tGc, dan dén mot

hiéu Ung, g0i 1a bus skew.

Khi nghién c(fu v€ bus can phdi quan tim d€n van dé tin hiéu tich cuc
nén 1a mUc thap hay mUc cao. Di€u nay tuy thuOc vao nguoi thi€t k€ bus x4c

dinh mUc nao 1a thuan 101 hon.
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Ky hiéu | Tham s6 Min | Max
T s . . o L] - . . 3
AD Théi gian tré cda tin hiéu dia chi 110
T Théi gian dia chi n dinh trede tin hiéu 60
ML | MREQ
T Théi gian tré cda -
M MREQ so vii sirén xudng cda tin hiéu ddng ho T1

Théi gian tré cda as
RL RD so v&i swrdm xudng cda tin hiéu dong hd T1
T . . . s - e - - £ ¥ - . A A
Ds Théi gian thiét Iap di liéu trede swdn xuong cda tin hiéu dong ho T3 | 50
T Thévi gian tré cda o
MH MREQ s0 v sirén xubng cia tin hiéu déng ho T3
T Thei gian tré cda o
RH RD so vii steom xuong cla tin hiéu dong ho T3
T Théi gian Ieu triF diF liéu tlr 10c dao tin hiéu 0
DH RD

MREQ

RD

MSYN
DATA

SSYN
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Hinh 5.2: Gidn d0 th&i gian doc d{t li€u trén bus dOng b0
b. Bus khong dong bd

Bus khong dong b0 khong st dung mOt xung dong hO dinh nhip. Chu ky
cla né c6 th€ kéo dai tuy y va c6 th€ khac nhau dbi vGi cic cdp thi€t bj trao

d®6i tin khac nhau.

Lam vi€c v&i bus dong bd dé dang hon do né dudc dinh thGi mot cich
gidn doan, tuy vay chinh dac di€m nay ciing dan dén nhugc di€m. Th( nhat
12: moi cong vi€c dugc ti€n hanh trong nhiing khodng thdi gian 14 bOi sO nhip
dong ho bus, n€u mot thao tdc nao dé clia CPU hay b0 nhG c6 th€ hoan thanh
trong 3,2 chu kY thi n6 s& phdi kéo dai thanh 4 chu ky. Di€u han ché 16n nita 12
da chon chu kY bus va di xay dung b0 nhd, /0 Card cho bus nay thi khé c6 thé
tan dung dugc dugc nhimg ti€én b clia cong nghé. Chang han sau khi da xay
dung bus vGi su dinh thOi nhu trén, cong nghé mdi dua ra céc chip CPU va
chip nh& c6 thdi gian chu kY 1a 100ns (thay cho 250ns nhu cii), chiing van c(t
phdi chay véi tdc dd thap nhu cac CPU va chip nh& loai cii, bGi vi nghi thiic
bus ddi hdi chip nh& phdi dua ra dit liéu va 6n dinh dit liéu ngay truGc thoi
di€m Ung v&i su0n xubng cla T3. N&u c6 nhi€u thi€t bi khic nhau ndi vGi
mOt bus, trong d6 c6 mOt sO thi€t bi c6 thé hoat ddng nhanh hon céc thi€t bi

khdc thi can phai dat bus hoat dOng phit hop v4i thi€t bi cham nhat.

Bus khong dOng b ra d0i nham khac phuc cic nhugc di€m cla bus dOng
b0. Hinh 5.3 minh hoa su hoat ddng cla bus khong dong b0, trong d6 master

yéu cau doc b0 nhd.
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Trudc hét master can phat ra dia chi nhd ma né mudn truy cap, sau dé
phét tin hiéu tich cuc d€ bdo rang né mubn truy cap bd nhd ch& khong phdi
cOng I/0. Tin hiéu nay 1a can thi€t vi bd nhG va cic cOng I/0 déu c6 th€ dung
chung mOt mién dia chi. Ti€p theo master phdi phat tin hiéu tich cuc d€ bén
slave bi€t rang master s& thuc hién thao tic doc ch(r khong phdi Ia thao tic ghi.
Céc tin hi€u va duoc dua ra sau tin hi€u dinh dia chi bao 1au tuy thuQc vio tOc
d0 cUa master. Sau khi hai tin hi€u nay da On dinh, master s& phat tin hiu dac
biét, 1a (Master SYNchronization) & mUc tich cUc d€ béo cho slave bi€t rang
cdc tin hi€u can thi€t di san sang trén bus, slave c6 th€ nhdn 18y. Khi slave
nhan céc tin hiu nay, né s€ thuc hién cong viéc vGi tOc d6 nhanh nhat c6 thé
dugc (nhanh chéng dua d li€u cla 6 nhd yéu cau 1én bus d{f li€u). Khi hoan

thanh, slave s& phat tin hi€u (Slave SYNchronization) tich cuc.

. Chu ky doc >
T e T, s 5 i
o Fe L

Thoi gian ——»

Hinh: Hoat dOng cUa bus khong dong bo
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3. Hé théng bus phan cap
Phan cap bus cho cdc thanh phan:
a. BuscUabd xUly
b. Bus cUa b0 nhd chinh
c. Céc bus vao-ra
Phan cap bus khic nhau vé tOc d0

Bus bd nh& chinh va c4c bus vao-ra khong phu thudc vao bd x( 1y cu thé.

4. Cac loai bus st dung trong cac hé thong vi xt 1y

Bus IBM PC
Pay 1a vi du di€n hinh vé mot loai bus dugc st dung trong cic hé thOng

thuong mai, né dugc st dung rOng rii trong cic hé thOng vi xU Iy dua trén
chip 8088. Hau hét ho PC, k€ cd cic mdy tuong thich d€u s dung bus nay.
Chinh bus IBM PC tao nén c0 s& cho bus IBM PC/AT va nhi€u loai bus khc.
Bus ndy c6 62 dulng day, trong d6 c6 20 duGng dia chi, 8 dudng s6 li€u va
céc dudng tin hi€u khac. ....

V& mat vat ly, bus IBM PC dugc thi€t k€ ngay trén bo mach chinh va c6
khodng gan chuc dau ndi dang khe cam (slot) d€ cam céc card md rOng, trén

mOi khe cdm c6 62 chian dugc chia thanh hai hang.
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Bus IBM PC/AT
Bus IBM PC/AT la budc phit tri€én ti€p theo cUa thé hé bus IBM PC

nham phét huy dugc nhitg khd niing hon han clia bd VXL 80286 so vGi 8088

trudc né. V6i bus dia chi 24 diy, c¢6 khd ning danh dia chi cho 2** = 16MB b0
nh& va cé bus dr li€u 16 bit.

Vi gidi phdp md rbng PC bus, b6 sung thém vao cdc khe cam cii mOt
doan khe cdm ngadn, trén d6 c6 36 day tin hiéu, ting thém cho bus dja chi 4 day,
bus dit liéu 8 diy, cdc duOng yéu cdu ngat, kénh DMA, ... . NhO vay cic card
m0 rOng trudc diy van ding cho IBM PC c6 thé ding cho IBM PC/AT.

Ngoai viéc m& rOng bus, tan sO tin hiéu dOng ho bus cling dugc ting tUr
4,77 MHz & PC bus thanh 8MHz, nhG d6 tdc d6 truy€n thdng trén bus ciing ting
1én nhiéu.

Nim 1991 t6 chitc IEEE (Institute of Electrical and Electronic Engineers) da
dua ra tiéu chudn quOc t€ cho bus clla mdy AT, goi la bus ISA (Industrial
Standard Architecture)

Céc nha san xudt PC khic da dua ra mOt chudn khéic, d6 1a bus EISA
(Extended ISA), v€ ciin ban bus nay 13 s m& rOng bus PC/AT thanh 32 bit, gilr
nguyén tinh tuong thich v&i cdc may tinh va cdc card m& rOng da cé.

O thé hé PS/2, thé hé sau clia IBM PC/AT mdt bus hoan toan m&i dudc

ap dung, bus Micro chanel

== Bus PCI
Vo dau nim 1992, Intel da thanh 1&p nhém cong nghé mGi. Nham nghién
cUu cdi thién c4c ddc tinh kY thuat va nhirng han ché cla céc bus hi€n c¢é nhu:
bus ISA, bus EISA.
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PCI (Peripheral Component Interconnect, lién két cdc thanh phan ngoai vi).
Pinh chudn bus PCI di dugc dua ra vao thang 6 nim 1992 va dudc cap nhat
vao thang 4 nim 1993, da thi€t k€ 1ai bus PC truyén thOng bang cach b& sung
thém mot bus khac vao gilta CPU va bus I/O.

Bus PCI thuOng dudc goi 1a bus mezzanine vi né b6 sung thém moOt tang
khéac vao cu hinh bus truy€n thGng. PCI bd qua bus I/O tiéu chudn, né st dung
bus hé thOng d€ ting tOc d0 dOng hO bus 1én va khai thac hét 10i thé cla
dudng dan d{r liéu cGa CPU.

Thong tin dugc truyén qua bus PCI & 33MHz va d0 rOng d{ liéu day du
clla CPU. Khi bus dy dugc s dung d€ ndi v&i CPU 32 bit, dai thong 1a 132
MBit/s, dugc tinh theo cong thUc: 33MHz*32bit/8 = 132MBit/s. Khi bus dy
dugc s dung véi nhitng hé thOng b0 sung 64 bit, dai thong ting gdp doi,
nghia 13 tOc do truyén d{r 1iéu dat t&di 264MBs. Ly do ching ma bus PCI da ting
tOc d0 nhanh hon céc bus khéc 14 né c¢6 thé hoat dOng dOng thdi véi bus vi xU
ly. CPU c6 thé dugc x( Iy d{F liéu trong cic cache ngoai tri, trong khi bus PCI
phdi truyén thong tin lién tuc gilta cdc thanh phan khic cla hé thOng, day la
Uu di€m thi€t k& chinh cla bus PCI.

Dinh chudn PCI ¢6 ba cdu hinh, mOi cau hinh dugc thiét k& cho mot kiéu
hé thOng riéng biét v&i nhiing quy dinh ngubn riéng. Pinh chudn 5V cho
nhling hé thOng mdy tinh vin phong, dinh chudn 3,3V cho cic hé thOng may
tinh x4ch tay va nhiing dinh chudn chung cho nhitng bo me va céic cac hoat

dOng trong hai ki€u ay.

Bus noi ti€p chung USB

Bus USB (Universal Serial Bus) 12 mO0t cong nghé bus m&i day tri€n vong,

nhanh chéng phG bién trong nhiing th€ mdy tinh ngay nay. ChU yéu USB Ia cdp
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cho phép n6i 1én t&i 127 thi€t bi bang cdch st dung chubi xich. Tuy nhién né
truyén d{f liéu khong nhanh bang FireWire, & tdc d0 12MBs né c6 khd ning
dap Ung cho hau hét céc thi€t bi ngoai vi. Pinh chudn USB dugc dua ra vao
nim 1996 do mét hdi ddng gbdm nhiing dai dién cUa cdc nha sdn xudt mdy tinh
16n nhu Compagq, Digital, IBM, NEC va Northen Telecom.

MOt uu di€m ndi bat cla USB 1a nhiing thi€t bi ngoai vi tu nhan dang,
mOt dac trung hét sUc thudn 10i cho viéc cai dat, xdc 1ap cdc thi€t bi ngoai vi.
DPdc trung nay hoan toan tuong thich v&i nhling cdng nghé PnP va cung cép
tiéu chudn cong nghé cho két ndi tuong lai. Hon n(ra, nhiing thiét bi USB ¢6

kha ning cam néng

Chuong VII: Ngon nglr Assembly

1. T6ng quan

Ngon ng(t assembly (con g0i 1a hgp ngit) 12 mOt ngon nglr bac thap dugc
diing trong vi€c viét cdc chuong trinh mdy tinh. Ngon ng(t assembly s dung
cdc tUr c6 tinh ggi nhd, céc tur viét tat d€ givp ta dé ghi nhG cdc chi thi phic tap
va lam cho viéc 1p trinh bang assembly dé& dang hon. Muc dich cUa viéc ding
cdc tUr ggi nhG 12 nham thay thé€ viéc 1ap trinh truc ti€p bang ngdn nglt may
dugc st dung trong cdc mdy tinh dau tién thudng gdp nhi€u 16i va tOn thdi
gian. MOt chuong trinh viét bang ngén ng(r assembly dugc dich thanh ma mdy
bang mOt chuong trinh tién ich dugc goi 1a assembler (MOt chuong trinh

assembler khdc vGi mOt trinh bién dich & chd né chuyén d6i mbi 1énh cla
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chuong trinh assembly thanh mOt 1énh Cic chuong trinh vi€t bang ngén nglr
assembly lién quan rat chat ché dén kién tric cla mdy tinh. Di€u nay khac véi

ngdn ng(r 1ap trinh bac cao, it phu thudc vao phan clng.

Trudc day ngdn nglt assembly dugc st dung kh4 nhi€u nhung ngay nay
pham vi st dung kh4 hep, chl yéu trong vi€c thao tic truc ti€p vGi phan clng
hodc hodc 1am cdc cong vi€c khong thuOng xuyén. Ngdn nglt nay thudng dugc
dung cho trinh di€u khién (ti€ng Anh: driver), hé nhing bac thap (ti€ng Anh:
low-level embedded systems) va céc hé thGi gian thuc. Nhitng Ung dung nay c6

Uu di€m 1a tOc d0 xU 1 cac 1énh assembly nhanh.
a. Ci phap cla hop nglr

Chuong trinh hop nglt bao gbm cédc dong 1énh.MOt dong 1€nh 12 mOt

1énh

Ma trinh bién dich sé dich ra ma mdy,hay 12 mOt huéng dan bién dich dé
chi dan cho trinh bién dich thuc hién mdt vai nhiém vu dac biét nao d6.MOi

1énh hay huéng dan bién dich thuOng c6 4 truOng
Tén Toan t&¢ Toianhang; LOibinh

Céc truOng phai dugc phan cich nhau bang it nhat mOt ky tu trOng hay
TAB. Ciing khong bat budc phdi sap x€p céc truOng theo cOt nhung chiing

nhat dinh phai xuat hién theo ding th(f tU néu trén.
vidu : Lap : MOV AH, 1 ; Nhap mOt ky tu' tU ban phim .
Trong vi du nay,truOng tén la nhan Ldp, todn t& 1a MOV, to4n hang 1a AH

Va 1 101 binh 1a 'nhap mOt ky tU t U ban phim'.
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Vidu: vé huéng dan bién dich:

Cong2so PROC

Cong2so 1a tén va toan hang 1a PROC. Dan hudng bién dich nay khai bdo
mOt chuong trinh con ¢6 tén Cong2so

1.1.Trudng tén

Trudng tén dugc st dung 1am nhin 1&nh ,c4c tén thU tuc va cdc tén bién.

Chuong trinh bién dich s& chuy€n céc tén thanh cdc dia chi b0 nhd.Cic
tén c6 th€ c6 chi€u dai tUr 1 dén 31 ky tu,cé th€ ch( a cac chit cdi,ch(t sO va
cac ky tur dac biét (?, @ _ $%) .Khong dugc phép chén ddu trOng vao gilta mOt

tén.

Néu st dung ddu chdm (.) thi né phdi dlng dau tién.Cic tén dugc bat
dau bang mot ch{f cdi.Chuong trinh bién dich khong phan biét chit hoa va chir

thuGng trong tén
Vi du céc tén hgp 1€ :
HANOI 1
@_VIDU
Luu y: cc tén khong hop 1€ :
- chia mOt khoang trong
- bat ddu bang mOt chit sO

- dau cham khong phai 1a ky tu dau tién
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1.2 .TruOng todn tUr
Trong mOt 1énh,trudng to4n tUf ch(fa ma 1énh dang tugng trung. Chuong

Trinh bién dich sé€ chuy@n ma 1énh dang tugng trung sang ma 1€nh cUa
ngon nglt may. Tuong trung cUa ma 1&nh thudng bi€u thi chlic ning cla cic

thao tac.
Vi du nhu: MOV,ADD,SUB .

Trong mOt huéng dan bién dich,truOng todn tU chifa todn tlr gid.Céc todn
tUr gid s€ khong dich ra ma may ma don gidn ching chi bao cho trinh bién dich

1am mot viéc gi d6.Chang han todn tU gid PROC d€ tao ra mOt thU tuc.
1.3 .TruOng todn hang

P06i v&i mOt 1€nh,trudng todn hang x4c dinh d{ 1iéu s& dugc cic thao

tac
Tac dOng 1én.MOt 1€nh c6 thé€ khong c6,c6 1 hodc 2 todn hang.
Vidu:
NOP khong to4n hang khong 1am gi ca
DEC BX mOt todn hang,trU 1 vao ndi dung BX
MOD CX 10  hai todn hang , khéi tao CX =10

Trong mOt 1é€nh hai todn hang,todn hang dau tién goi la todn hang dich.
N6 c6 th€ 1a mOt thanh ghi hodc mOt 6 nhd,1a ndi chlra két qud.Toan hang th(r

hai 12 todn hang ngudn.Cac 1€nh thuGng khong 1am thay ddi toan hang ngudn.
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1.4 . TruOng 10i gidi thich

Ngu0i 1ap chuong trinh thuOng sU dung truOng 10i gidi thich cla mOt
dong 1€nh d€ gidi thich dong 1€nh d6 1am cai gi. MG dau truGng nay 1a mOt dau
cham ph§y (;) va trinh bién dich b® qua moi cdi dugc danh ddu vio sau dau
cham phdy nay.Hop ng(r 13 ngdn nglt bac thap cho nén ta hau nhu khong thé
hi€u dugc mOt chuong trinh viét bang hgp nglt n€u khong c6 10i binh.

Khong nén viét nhiing di€u da qua rd rang nhu:

MOV CX,0;  chuyén 0 vao CX .

Thay vao d6,ta nén st dung céc 10i gidi thich d€ dat cic chi thi vao trong
ng(t canh cUa chuong trinh:

MOV CX, 0; khéi tao vong lap CX=0

b. Cac bi€n

Trong hgp nglt cic bi€n c6 vai trd going nhu trong cdc ngon nglr bac cao .
MOi bi€n c6 mOt ki€u dit liéu va dugc chuong trinh gin cho mOt dia chi b0
nhG.Céc todn tl gid dinh nghia s6 1iéu.M0i toan tU gid c6 thé dugc dung dé

thi€t 1ap mOt hay nhi€u d{t li€u cla ki€u di dugc duara .

Trong phan nay chiing ta s dung DB vi DW d€ dinh nghia tao nén mot

byte cic bi€n ki€u byte va ciac bi€n ki€u word.
Cac bié€n ki€u byte
Dan hudng dinh nghia m6t bién ki€u byte cUa trinh bién dich ¢ dang sau

day:
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Tén DB gi4_tri_khdi_tao

Trong d6 toan tU gid DB dugc hi€u 1 "dinh nghia byte"
Vidu:

TONG DB 4

V6i dan hubng nay,Hop nglt s€ gin tén TONG cho mOt byte nhd va
kh@i tao né gia tri 4 MOt ddu chdm hdi (? ) dat G vi tri cla gia tri khdi tao sé

tao nén mOt byte khong dugc khdi tao.
Vidu:
TONG DB ?

Gidi han thap phan cla céc gid tri kh@i tao nam trong khodng tUr -128 dén
127 vGi ki€u c¢6 dau va tr 0 dén 255 vdi ki€u khong ddu.Cac khodng nay vUra

ding gid tri cla mOt byte.
Céc bién kiéu word

Dan hudng dinh nghia mOt bi€n ki€u word cUa trinh bién dich c6 dang

sau day:
Tén DW gid_tri_khdi_tao
Toén tUf gid DW ¢6 nghia 1a "dinh nghia word".
Vidu:
BIEN1 DW?

BIEN2 DW- 8
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BIEN3 DW16
GiOng nhu v&i bién ki€u byte mOt ddu chdm hdi O vi trf gid tri khdi tao
c6 nghia Id word khong dugc khéi tao gid tri ddu.Gidi han thap phan cla gid
tri khGi tao dugc xdcdinh tUr -32768 dén 32767 d6i v4i kiéu c6 dau va tir 0 dén
65535 d0i vGi ki€u khong dau.
.Cdc bi€én mang
Trong ngdn ng(t hgp ng(r,mang chi 1a mdt chudi cédc byte nhG hay Word.

Vidu d€ dinh nghia mang 3 byte c6 t&én MANG vdi céc gia tri khdi tao 1a
Sh, 10h,15 h chung ta c6 thé viét:

MANG DB 5h,10h,15 h

Tén MANG dudc gin cho byte dau tién , MANG+1 cho byte th( hai va
MANGH+2 cho byte th ba . N€u nhU trinh bién dich gan dia chi offset 0400 h
cho MANG thi b0 nhé sé€ nhU sau :

Phéan tU Dia chi NOi dung
MANG 0400h 5h
MANG+1 0401h 10h
MANG+2 0402h 15h

Céc bi€n mang word c6 thé dugc dinh nghia mOt c4ch tUOng tu.

Vidu: MANG DW 100,72 ,48,54
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Sé tao nén mOt mang c6 4 phan t& v&i cac gia tri khdi tao 1a 100 ,72,48,
54. T dau tién dugc gan véi tén MANG, tU tiép theo gan vGi MANG+2, roi
dén MANG+4 v.v.N&u mang bat ddu tai 07F0 h thi b0 nhG sé nhu sau :

Phan tU Dia chi NOi dung
MANG 07FOh 100d
MANG +2 07F2h 72d
MANG +4 07F4h 48d
MANG +6 07F6h 54d

Khi ching ta kh&i ddu cic phan t& clla mang vi cling
mOt gia tri ta ding toan t& DUP trong 1€nh .
c. Céchang cé tén

P& tao ra cdc ma 1énh Hop ng(r dé hi€u, ngudi ta thuOng dung cic tén

tugng trung d€ bi€u dién cdc hang s6.
EQU (EQates :coi nhu béng) .
PE& gan tén cho hang,ching ta c6 thé€ s dung todn tl gid EQU.
Cuphép:
Tén EQU hang s6
Vidu:
LF EQU OAh

s& gan tén LF ch o OAh. 1a ma ASCII cUa ky tu xudng dong. Tén LF c6
th€ dugc diing d€ thay cho OA h tai bat c(t dau trong chuong trinh. Trinh bién

dich sé dich céc 1énh:
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MOV DL,OAH

b

va:

MOV DL,LF

ra cing mOt chi thi may.

2. Cau tric chuong trinh

Phan khai bdo Segment don gidn
MODEL Kkiéu
STACK  d® 16n (tinh theo byte)
DATA
Khai b4o bi€n
.CODE
Nhan:
Mov AX,@DATA
Mov DS, AX

Than chuong trinh
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1énh tré vé DOS
[ cac chuong trinh con] (néu co)
END Nhin
3. Cac 1énh di€u khién
a. Lénh diéu khién .STASK
Cu phép:
.STACK kich thuéc ngin x&p

ChUc ning: Xac dinh kich thu@c ngin x€p (tinh theo Byte).V&i 1€nh nay
DOS sé xdc l1ap dia chi dau clQa ngin x&p va gid tri d6 dugc ghi vao
thanh ghi doan SS.

b. Lénh diéu .CODE
Cu phép:
.COD E
ChUc ning: Panh ddu di€m khdi dau cla ving nhG ch(ra ma 1€nh.
c. Lénh di€u khién .DATA
Cuaphdp: .DATA
Ph an khai b4o va gdn gi4 tri ban dau cla cic bi€n nhé
ChUc ning: Danh ddu di€m khGi dau cla viing nhG chira s0 liéu.

d. Lénh diéu khién .MODEL
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Cu phap:

MODEL ki€u b0 nh4 (Tiny ,Small,Medium,Compact,Large, Huge)
ChUc ning: X4c dinh md hinh b nhé cho mOt Module Assembly sU dung
tap 1énh diéu khi€n Segment don gidn.

*Tiny: C& phdn mi mdy cUa chuong trinh (CODE ) phan d{I liéu (DATA)
cling nam trong mOt Segment 64KB. C4 CODE va DATA déu 1a NEAR.

 Small:Phdn md mdy cUa chuong trinh (CODE ) c6 th€ 16n hon 64KB
phan dr liéu (DATA) ciing nam trong mOt Segment 64KB.C4 CODE va
DATA déu la NEAR.

e Medium: Phdn mid mdy cUa chuong trinh (CODE ) nam trong mot
Segment 64 KB phan d{f liéu (DATA) cing nam trong mbt 64KB.CODE

N

la
FAR phanDATA 13 NEAR.

«Compact: Phdn md mdy cUa chuong trinh (CODE ) nam trong moOt
Segment 64KB phan d{f liéu (DATA) ciing nam trong mOt viing nhG 16n
hon 64KB .CODE la NEAR va DATA 1a FAR.

*Large: Phan mi mdy cUa chudng trinh (CODE ) va phan d(t liéu (DATA)
nam trong mOt ving nhG 16n hon 64KB.CODE va DATA 1a FAR. MOt
trudng sO li€u khong vuot qui 64KB.
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*Huge:Phan mi mdy c¢ Ua chuong trinh (CODE ) va phan d{I liéu (DATA)
nam trong mOt ving nhG 16n hon 64KB.CODE va DATA 1a FAR. Cho
phép truGng sO li€u vugt qui 64KB.

Vidu:
Hiy viét mOt xau ky tu'XI NCHAOCACBAN!' ra man hinh.
Céch gidi:

Ding chlc ning hién mdt xau ky tu két thic bang ddu $ ra man hinh.
ChUrc ning th& 9 cUa ham ngat int2lh cla DOS cho phép chiing ta hién
mOt xau ky tu k&t thdc bang $ ra man hinh n€u D S : DX cha dia chi
SEG:OFFSE T cUa bi€n xau.Do vay chuOng trinh sé& nhu sau :

.MODEL small
STACK 100 h
.DATA

Thao db'XI NCHAOCACBAN!$' ;Khai bdo bi€n xau ky tu

.CODE

Program1:

Mov  AX,@DATA :Pua phan dia chi SEGMENT cUa phan
Mov  DS,AX. ;:doan dr li€u vao thanh ghi segment DS

Mov  DX,OFFSET Tbao ;DX ch(a phéin dia chi OFFSET

Mov AH,9 ;:G0oi ham-hién x4u ky tu
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Int 21h ;Hién x4u ky tu Tbao ra man hinh
Mov AH,4Ch :K&t thic chuong trinh trd vé DOS
Int 21 h

END Programl
4. Ngin x€p va cac tha tuc
Ngin x€p (stack)

STACK : 13 mOt cau tric d{t li€u mobt chi€u. C4c phan t cat vao va
18y ra theo phudng thUc LIFO (Last In First Out). MOi chuong trinh phai
danh ra mOt kh6i bd nhd d€ lam stack bang khai bdo STACK. Vi du :
STACK 100H : Xin cap phat 256 bytes lam stack

La 1 phan cla b0 nhG, dugc t6 chlc luu tr(f dif liéu theo cO ché
vao sau ra trudc (LIFO).

Trong 13p trinh c6 khi can truy xudt dén céc phan t trong STACK
nhung khéng dugc thay dGi trat tuf cla STACK. D€ thuc hién di€u nay ta
dung thém thanh ghi con tr@ BP : trd BP v& dinh Stack : MOV BP,SP

thay dGi gid tri cla BP d€ truy xuat dé€n c4c phan tU trong Stack : [BP+2]

Phan t& dugc dua vao STACK lan dau tién goi 1a ddy STACK,
phan tU culi cing dugc dua vao STACK dudc goi 1a dinh STACK.

Khi thém mOt phan t& vio STACK ta thém tU dinh, khi 18y mot
phan tU ra khdi STACK ta ciing 18y ra tU dinh = dia chi cQa 6 nh& dinh
STCAK ludn ludn bi thay doi.
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SS dung d€ luu dia chi segemnt cUa doan bd nhé diing 1am STACK
SP d€ luu dia chi cla 6 nhG dinh STACK (tr0 t6i dinh STACK)

Vidu:

STACK
A,B,C la cac Word

MOV BP,SP

MOV AX,[BP] ;AX =D

MOV AX,[BP+2] ;AX=C

MOV AX,[BP+6] ;AX=A

Pé luu 1 phan tl vao Stack ta dung 1énh PUSH

PE& 14y 1 phan tl ra tU Stack ta dung 1énh POP

PUSH ngubn : duangudn vao dinh STACK

PUSHF : cat ndi dung thanh ghi c0 vio STACK
POP va POPF : dung d€ 1y mOt phan tU ra khéi STACK.
Cua phdap: POP dich : dua nguOn vao dinh STACK

POPF : catn0i dung & dinh STACK vao thanh

ghi cO
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Chi y : - O day dich la mOt thanh ghi 16 bit (trf thanh ghi IP) hay

mOt tU nh& .Cic 1énh PUSH, PUSHF, POP va POPF khong dnh huéng t&i

cac cO
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Khai bdo thU tuc
Cu phép khai bdo mOt thU tuc
Tén PROC type
;...caclénh trong thu tuc

RET
Tén ENDP
Tén: 1a tén cUa thU tuc do ngu0Oi viét dinh nghia
type: Toan hang tuy chOn la:
- NEAR:Dong 1énh g0i thu tuc & cuing doan vdi thu tuc
- FAR: Dong 1énh goi thu tuc & trong mOt doan khéc
C4c 1énh thU tuc CALL- RET
Lénh CALL dudgc dung d€ goi mOt thu tuc.
Cu phap nhu sau :

CALL Tén

Trong d6Tén 12 tén cla thU tuc do ngudi l1ap trinh dat.
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PE trd vé tU mot thU tuc ching ta dung 1&nh RET, moi th( tuc

ngoai trlr thU t Uc chinh déu phadi c6 1€nh RET & cui thu tuc.

Vidu vé chuong trinh con

Trinh bay 1 chuong trinh cOng 2 s6 gdm 2 phan tG chlc theo ki€u

chuong trinh chinh va chuong trinh con.Hai ph@n nay truy€én tham

sO v&i nhau thong qua 6 nh& danh cho bi€n (thanh ghi ngoai).

TITLE CT: ADD2SO

.MODEL SMALL
STACK 100 h
.DATA

TBAO DB
Soi DB ?

So2 DB 7
Tong DB 7
.COD E
Program3:

MOV AX,@Data
MOV DS,AX

MOV AH)9

'HAY VAO 2so NGUYEN §'

:khdi tao DS

;ham hién thong bdo
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LEA DX,TBAO :nap dia chi n0i dung thong bdo vao DX

INT 21h ;hién thong bdo

MOV AHI ;ham doc ky tu Soi

INT 21 h ;doc 1 ky tur

MOV Sol,LALL :catmicUasoO 1

MOV DL','  ;d&u phdy xen gilra

MOV AH,2 :ham hién ky tU ra man hinh
INT 21 h :hi€n ky tu' SO 1 ra man hinh
MOV AH,  :ham doc kyt u

INT 21h :docky t usoO 2

MOV So2,AL. :CatmiacUaS0O?2

CALL CONG ;goi thU tuc cOng 2 sO
MOV AH,4Ch

INT 21 h -tr@ vé DOS

CON G Proc ;:chuong trinh con cOng hai sO

MOV AL,Sol :1dy ma SO 1

ADD AL,So2 :cOng vGi ma SO 2

ADD Tong, AL  ;Pua gid tri tdng vao bi€n Tong



RET :1énh trd v€ chuong trinh chinh
CONG Endp : két thic chuong trinh con

END Program 3 ; k€t thiic chuGng trinh chinh

TAI LIEU THAM KHAO
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31— Kién tric may tinh — V& Vin Chin, Pai hoc Can Tha, 1997.
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Morgan Kaufmann Publishers, 2nd Edition, 1996.

3= Computer Otganization and Architecture: Designing for Performance, Sixth

Edtion, William Stallings, Prentice Hall
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