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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé duoc phép
dung nguyén ban hoic trich ding cho cic muc dich vé dao tao va tham khéo.

Moi muc dich khac mang tinh 1éch lac hodc str dung v61 muc dich kinh doanh thiéu
lanh manh sé& bi nghiém cam.

LOI GIOI THIEU

Chia khoa dé hudng téi mot xa hoi thong tin 1a phat trién cong nghé thong tin
(CNTT), tuy nhién dé phat trién CNTT lau dai va bén viing, khéng phai chi dao tao
nhirng kién thirc méi nhat, ma trong ndi dung do tao ciing phai trang bi sinh vién
nhimng kién thirc nén tang, trén co sé d6 tao cho sinh vién phat huy tinh sang tao, chu
dong trong viéc tiép thu nghién ctru, ing dung CNTT. Do d6, trong cac trudng dio
tao, sinh vién phai duoc trang bi cac kién thirc nén tang vé CNTT va trong d6 thé
thiéu 1a moén hoc Kién tric may tinh.

Hién nay c6 nhiéu gido trinh cu triic may tinh, tuy nhién hau hét cac gio trinh chi
dap tng cac doi twong 1a sinh vién dai hoc. Gido trinh nay viét chu yéu cho ddi twong
1a sinh vién cac truong day nghé.

Gi4o trinh cung cip cho sinh vién nhiing kién thirc co ban vé cau triic mdy tinh, vé
t6 chirc va hoat dong bo vi xtr 1y, cac thanh phan phan trong hé thong may tinh va cc
bién phap ki thuat co ban. Cau tric may tinh 12 mén hoc co sé dé sinh vién co thé
thuc hanh bao tri hé théng may tinh.

Gi4o trinh bao gdm 6 chuong:

Chuong 1: Tong quan vé cdu triic may tinh

Chuong 2: Kién trac phan mém bo xir Iy

Chuong 3: T6 chirc bo vi xur Iy

Chuong 4: Hé théng nho

Chuong 5: Thiét bi nhap Xuét

Chuong 6: Cac loai bus

Trong mdi chuong déu c6 gidi thiéu muc tiéu, ndi dung va cac cau hoi bai tap. Gido
trinh ¢ thé xem 13 ngudn tai liéu cung cap thong tin cho cic gido vién giang day, dong
thoi cling 1a tai li¢u hoc tap cho sinh vién.

Nhan diy ban bién soan ciing xin cam on cac ldnh dao va dong nghiép cua ching
t6i tai trudng Trung Cip Nghé Cu Chi di tao moi diéu kién giup dd, ciing nhu dong
g6p cho chiing toi y kién quy bau trong qua trinh bién soan gido trinh nay.

Vi day 1a 1an dau tién gido trinh duoc soan thao nén khong thé tranh khoi thiéu sot.
R4t mong nhan y kién dong gop ban doc.

Cu Chi, ngay 15 thang 08 ndm 2021
Tham gia bién soan
1. Lé Ba Thi
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CHUONG 1: TONG QUAN VE KIEN TRUC MAY TiNH
Giéi thi¢u:

- Su phat trién cua may tinh dugc mo ta dya trén sy tién bd cua cac cong ngh¢ ché
tao cac linh kién co ban cua may tinh nhu: bo xtr 1y, bd nhd, cac thiét bi ngoai vi, ...
Ta c6 thé noi may tinh dién tir sd trai qua bén thé hé lién tiép. Viéc chuyén tir thé hé
trudc sang thé hé sau duoc dic trung bang mot su thay d6i co ban vé cong nghé
1. Muc tiéu

- Trinh bay lich sir phat trién ctia may tinh, cic thanh tyu cia may tinh;

Trinh bay khai niém vé thong tin;

M0 ta duoc cac kién truc may tinh;
- Bién do6i co ban cua h¢ thong s0, cdc bang ma thong dung dugc dung dé biéu
dién cac ky tu.

- Thuc hién céc thao tac an toan v&i may tinh.
2. N¢i dung chuong
2.1 Cac moc lich sir phat trién cong nghé may tinh

Ba muoi nim trude, may tinh 5150 ra doi di pha v& moi quan diém trudc d6 vé
may tinh. Lan dau tién, may tinh dugc nhin nhan nhu mot thiét bi c¢6 kich thudc vira
phai, hop tai tién va duge cong chung chi ¥ nhiéu hon.

ppooelt
/I

Hinh 1.1: May tinh Apple Lisa

XT 1a ban ning cip may tinh c4 nhin 5150 dau tién ciia IBM. XT ¢ 6 cling trong
10 MB. San pham nay ctia IBM sau d6 nhanh chéng tro thanh may tinh tiéu chuan.

Lisa l1a may tinh tiéu ding dau tién c6 giao dién d6 hoa. Tuy nhién, cai gia 10.000
USD trd thanh rao can dwa san phdm dén véi nguoi tiéu du.
2.2 Thong tin va sw ma hoa thong tin

Bién ddi co ban cua hé thdng sd, cic bang ma thong dung dugce dung dé biéu dién
cac ky tu.
2.2.1 Khai niém thong tin va lugng thong tin

- Khai niém thong tin
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Hiéu thé

- =
W t2

t ta Thoi gian
Hinh 1.2: Thong tin vé 2 trang thai c¢6 ¥ nghia cta hiéu dién thé

Khai niém vé thong tin gan lién véi sy hiéu biét mot trang thai cho san trong nhiéu
trang thai co thé c6 vao mét thoi diém cho trude.

Trong hinh nay, ching ta quy udc c6 hai trang thai c6 ¥ nghia: trang thai thap khi
hiéu dién thé thap hon V| va trang thai cao khi hiéu dién thé 16n hon V. Dé c¢6 thong
tin, ta phai xac dinh thoi diém ta nhin trang thai cia tin hiéu. Thi dy, tai thoi diém t
thi tin hi€u & trang thai thép va tai thoi diém t, thi tin hiéu & trang thai cao.

- Luong thong tin

Thong tin dugc do ludng bang don vi thong tin ma ta goi 14 bit. Luong thong tin
dugc dinh nghia bdi cong thirc: 1 = Logy(N)

Trong do:

+ I:1a lugng thong tin tinh bang bit
+ N: 1a sd trang thai co thé c6

Vay mdt bit irng véi su hiéu biét ctia mot trang thai trong hai trang thai co thé co.
Thi dy, sy hiéu biét ctia mot trang thai trong 16 trang thai c6 thé ung véi mot lugng
thong tin 1a: | = Log,(16) = 4 bit

Tam trang thai dugc ghi nhan nho 4 s6 nhi phan (mdi s6 nhi phan cé thé c6 gia tri 0
hodc 1).

Nhu vy lwgng thong tin la s6 con sé nhi phéin cdn thiét dé biéu dién sé trang thdi
6 thé ¢é. Do vay, mdt con s6 nhi phan dugc goi 1a mot bit. Mgt tir n bit co thé tuong
trung mot trang thai trong tong sb 2" trang thai ma tir d6 c6 thé tuong trung.

Vay mot tur n bit tuong g v&i mot luwong thong tin n bit.
Vi du : Tam trang thai khac nhau Gng v6i 3 s6 nhi phan
Trang thai A0 Al A2
0
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2.2.2 Sy ma hoa thong tin
2.2.2.1 Ma va ma hoa la gi?

M3 hoa 1a phuong phap dé bién thong tin (phim anh, vin ban, hinh anh...) tir dinh
dang binh thudng sang dang thong tin khong thé hiéu dugc néu khong c6 phuong tién
gidi ma.

Vi du mét quy tic md hoa don gian: Tat ca cac ky ty déu bi thay thé bang ky tu thir
4 phia trude n6 trong bang chir cai.

Bang chir cai gom: "ABCDEFGHIJKLMNOPQRSTUVXYZ" Viy véi ciu: KY
THUAT MA HOA CO BAN Theo quy tic trén, K => G, Y => T, " " =>V ... Sau khi
ma hoa s& co dugc chudi: GYVPDQXPVIXVDKXVZKVY XJ

R& rang doc chudi nay ban s& khong hiéu duoc ndi dung 12 gi néu khong c6 khoa dé
gidi ma. Khoa doé chinh la s6 4 ky tu ma ban dich.

Khi nhan duoc chudi nay, ban chi can dich nguogc trd vé bang cach thay ky tu bang
ky tu thir 4 phia saund. G=>K, T=>Y, ...

Véi vi du trén, tit ca cac ky tu déu bi thay thé bang ky tu thir 4 phia trudc nd trong
bang chir ci 1a ma hoa thay ky ty bang ky tu thit 4 phia sau n6 13 giai ma.
2.2.2.2 Biéu dién sd trong may tinh

Khai niém hé théng s6: Co s& cia mot hé théng s6 dinh nghia pham vi cac gia tri c6
thé c6 ctia mot chir s6. Vi du: trong hé thap phan, mot chir sd c6 gia tri tir 0-9, trong hé
nhi phan, mot chit sé (mot bit) chi c6 hai gia tri 12 0 hodc 1.

Dang tong quéat dé biéu dién gia tri cia mot so:

Trong do:
+ Vi Sb can biéu dién gia tri
+ m: sb thtr ty cta chir s6 phan 1¢ (phan 1¢ cta sé ¢6 m chit sé duoc danh so thir
tu tr -1 dén -m)
+ n-1: s thit ty cta chit s6 phan nguyén (phan nguyén ciia sb c6 n chir s6 duoc
danh s6 tha tu tir 0 dén n-1)
+ bj: gia tri cta chit s6 thir i
+ k: hé s6 (k=10: hé thap phan; k=2: hé nhi phan;...).
Vi du: bicu dién s6 541.254
541.25,0=5*10* +4*10'+1*10°+ 2 * 10" + 5 * 10%
= (500)10 + (40)10 + (1’)10 + 2/ 10)}0 +(5/100)10
Mot may tinh dugc chu yéu cau tao bang cac mach di¢n tir c6 hai trang thai. Vi vay,
rat tién loi khi dung cac s6 nhi phan dé biéu dién sd trang thai cua cadc mach dién hoac
dé ma hoa cac ky tu, cic sb can thiét cho van hanh cua may tinh.
- Pé bién d6i mot sb hé thap phan sang nhi phan, ta ¢6 hai phuong thirc bién doi:
3



+ Phuong thirc s6 du dé bién doi phan nguyén cta sb thap phan sang nhi phén.
- Vi du: Doi 23.375, sang nhi phan. Chung ta s& chuyén doi phin nguyén
dung phuong thire sb du:

23 2 = 11 Du 1
11 2 = 5 Du 1
5 2 = 2 Du 1
2 ) 2 = 1 Du 0
1 ) 2 = 0 Du 1

Két qua: (23)q = (10111),
- Phuong thirc nhan dé bién ddi phan 1¢ cua sé thip phan sang nhj phan:

0.375x2= 075  Phannguyén=0
0.75x2= 1.5 Phan nguyén = 1 l
05x2= 1.0 Phan nguyén = 1

Két qua: (0.375)q = (0.011),

Két qua cudi ciing nhan duoc 1a: 23.375,0 = 10111.011,

Tuy nhién, trong viéc bién d6i phan 1é ciia mot s6 thap phan sang sd nhi phan theo
phuong thirc nhan, c6 mot sb truong hop viéc bién ddi sd 1ap lai v6 han. Vi du: 0.2.

Truong hop bién ddi sd nhi phan sang cac hé thong s6 khac nhau, ta c6 thé nhom
mot s6 cac s6 nhi phan dé biéu dién cho s6 trong hé thdng sb twong tng.

Thong thuong, ngudi ta nhom 4 bit trong hé nhj phan hé dé biéu dién sé dudi dang
thap luc phan (Hexadecimal), nhom 3 bit dé biéu dién sé dudi dang bat phan (Octal).

H¢ thap phan H¢ nhi phan | H¢ bat phan H¢ thap luc phan
0 0000 00 0
1 0001 01 1
2 0010 02 2
3 0011 03 3
4 0100 04 4
5 0101 05 5
6 0110 06 6
7 0111 07 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B

12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F

Nhu vay, dua vao cach bién doi so trong bang néu trén, chiing ta ¢6 vi du vé cach
bién d6i cac s trong cac hé thdng s6 khac nhau theo hé nhj phan:
1010102 = (1012)(0102) = 528



011011012 = (01102)(11012) = 6D16
Mot tir n bit c6 thé biéu dién tat ca cac s6 duong tir 0 t6i 2" -1. Néu d; 1a mot sé nhi
phan thir i, mot tir n bit trong g v4i mot sé nguyén thap phan.

Nznidi 2!
i=0

Mot Byte (gdm 8 bit) c6 thé biéu dién cac sd tir 0 téi 255 va mot tir 32 bit cho phép
biéu dién cac s6 tir 0 t&i 4294967295,
- S6 nguyén c6 dau
+ Co nhiéu cach dé biéu dién mot sd n bit co dau. Trong tit ca moi cach thi bit
cao nhét ludn tuong trung cho dau.
+ Khi d6, bit dau c6 gia tri 1a 0 thi sé nguyén duong, bit ddu c6 gia tri 1a 1 thi s6
nguyén am.

dn-l dn-2 dn-3 d2 dl d0

bit dau (+,-)
S6 nguyén co bit d,.1 12 bit dau va c6 tri s6 tuong trung boi cac bit tir dg toi dp.p.
- Céach biéu dién bang tri tuyét dbi va dau
+ Trong cach nay, bit d,; 1a bit dAu va cac bit tr d, t6i d,,» cho gia tri tuyét ddi.
Mot tir n bit trong Gmg vi s6 nguyén thap phan c6 dau.

n-2
N =(-1)"> d;.2
i=0

Vi du: +25,0 = 00011001, -2540 = 10011001,
- Mot Byte (8 bit) c6 thé biéu dién cac sb c6 dau tir -127 t&i +127.
- C6 hai cach biéu dién s6 khong 1a 0000 0000 (+0) va 1000 0000 (-0).
- Céach biéu dién bang s6 bu 1 va sb bu 2
+ Sobu l:
- Trong cach biéu dién nay, sb 4m -N duoc c6 bang cach thay cac s6 nhi phan
d; ctia s6 duong N bang sd bu ctia né (nghia 12 néu d; = 0 thi nguoi ta d6i né thanh 1 va
nguoc lai).
- Viduy: 42540 = 00011001,  -253 = 11100110,
- Mot Byte cho phép biéu dién tat ca cac sd c6 dau tir -127 (1000 0000,) dén
127 (0111 1111,)
- C6 hai cach biéu dién cho 0 1a 0000 0000 (+0) va 1111 1111 (-0).
+ S6 bu 2:
- Dé c6 s6 bu 2 ciia mot s6 nao do, nguoi ta ldy sd bu 1 rdi cong thém 1.
- Vidu:  +255 = 00011001,

Sédbulcua251a 11100110 +1
Sdbu2cua25la 11100111
Véy '2510 = 111001112



Chi c6 mot gia tri 0: +0 = 000000005, -0 = 00000000,
- Cach biéu dién s6 nguyén bang ma BCD (Binary Coder Decimal)
+ Dung 4 bit & ma hoa cho cac chir sb thap phan tir 0 dén 9.

0 -> 0000 5- 0101
1 - 0001 6 - 0110
2 - 0010 7> 0111
3> 0011 8 - 1000
4 - 0100 9 - 1001

+ C6 6 td hop khong sir dung (tir 10 dén 15) : 1010, 1011, 1100, 1101, 1110,
1111.
Vidu:
35 - 0011 0101 BCD
61 - 0101 0001 BCD
29 - 0010 1001 BCD
- Céc kiéu luu trit s6 BCD
- BCD khong géi (Unpacked BCD) : mdi s6 BCD 4 bit dugc luu trit trong 4 bit
thip ctia mdi byte. Vi du : s6 35 dugc luu trit nhu sau
0011 0101
- BCD g6i (Packed BCD): hai s6 BCD dugc luu trit trong 1 byte.
Vi du : s6 35 duge luu trit nhu sau
0011 0101
- Céach biéu dién sb v6i ddu cham dong

+ Téng quat: mat s6 thuc X duge biéu dién theo kiéu s6 ddu chim dong nhu sau:
X =M *REF
M 1a phan dinh tri (Mantissa)
R 14 co sb (Radix)
E 12 phan mii (Exponent)
+ Chuan IEEE 754: C6 nhiéu cach biéu dién ddu chAm dong, trong d6 cach biéu
din theo chuan IEEE 754 dugc dung rong rii trong khoa hoc may tinh hién nay.
+ Chuan IEEE 754 dinh nghia hai dang biéu dién s6 chdm dong;
- Dang 32 bit :
1bit 8hit 23 bit
S E M
S 1a bit dau, S=01as6 duong, S =113 s6 am.

e (8 bit) 1a ma excess-127 ctia phan mil E
e=E+127 > E=¢e-127
gia tri 127 dugc goi 1a do I¢ch (bias)
m (23 bit) 1 phan 1¢ ctia phan dinh tri M
M=1m
- Cong thuc xéac dinh gia tri cua s6 thuc :
X = (-1)°* 1. m*2¢*%



Vi du 1: xac dinh gia tri cta s thuc duoc biéu dién bang 32 bit nhu sau :
1100 0001 0101 0110 0000 0000 0000 0000
-S=1->sbam
-e=1000 0010, =130 > E=130-127 =3
Vay X = -1.10101100%2° = -1101.011 = - 13.375
Vi du 2: Biéu dién sb thuc X = 83.75 vé dang dau chAm dong IEEE 754 32 bit.
X =83.75;0 = 0101 0011.11, = 1.01001111*2°
Ta c6: S =0 vi day 1a sé duong
e-127=6 > E=127 + 6 = 133, = 1000 0101,
Vay X=0100001010100111 1000 0000 0000 0000
S E M
- Cac qui udc dac biét:
+ Cac bit cia e bang 0, cac bit ciia m bang 0, thi X =+0
+ Cac bit cua e bang 1, cac bit cia m bang 0, thi X =+ o
+ Céac bit ciia e bang 1, con m ¢6 it nhat mot bit bang 1, thi n6 khong biéu dién
cho s6 nao ca (NaN - Not a number)

- Pham vi biéu dién: 27127 4én 2% 10 @én 10™%
+ Dang 64 bit:
1bit 11 bit 52 bit
S |e M

+ S 1a bit dau
+ e (11 bit) 1a ma excess - 1023 cua phan mii E: E =e - 1023
+ m (52 bit) 1 phan 1¢ ciia phan dinh tri M
+ Gia tri cua s thuc:
X = (-1)5 * 1.m * 2¢10%3
- Giai gia tri biéu dién 1a: 10°% ¢én 10"
2.3 Pic diém ciia cac thé hé may tinh dién tir
2.3.1 Thé hé thir nhat: (1945-1955)

May tinh dugc xdy dung trén co sé dén dién tir ma mdi dén twgng trung cho 1 bit
nhi phan. Do d6 may co khdi lugng rat 16n, toc do cham va tiéu thu dién nang lon.
Nhu may ENIAC bao gém 18000 dén dién tir, 1500 ro-le, ning 30 tan, tiéu thy cong
suat 140KW. Vé kién tric né c6 20 thanh ghi, mdi thanh ghi chtra 1 s6 thap phan 10
chit s6. Chiéc may duogc lap trinh bang cach dit vi tri (set) cia 6000 chuyén mach
(switch) - mdi céi c6 nhiéu vit tri va ndi vo s6 6 cam (socket) v6i mot “ring” dau cim
(jJumper).

Cung thoi ki nay, Gido su toan hoc John Von Neumann di dua ra y tudng thiét ké
may tinh IAS (Princeton Institute for Advanced Studies): chuong trinh dugc luu trong
bd nhd, bo diéu khién sé& 1ay 1énh va bién doi gia tri cua dit liéu trong phan bd nhdg, bo
s6 hoc va logic (ALU: Arithmetic And Logic Unit) dugc diéu khién dé tinh toan trén
d@ li€u nhi phéan, diéu khién hoat dong cua céc thiét bj vao ra. Day 1a mdt y tudng nén



tang cho cac may tinh hi¢n dai ngay nay. May tinh nay con dugc goi 1a may tinh Von
Neumann.
2.3.2 Thé hé thir hai: (1955-1965).

May tinh duoc xay dung trén co s 1a cdc dén ban dan (transistor), Cong ty Bell da
phat minh ra transistor vao nam 1948 va do do thé hé tht hai cta may tinh dugc dac
trung bang su thay thé cac dén dién tir bang cac transistor ludng cuc. May tinh dau
tién thé hé nay co tén 1a TX-0 (transistorized experimental computer 0).

2.3.3 Thé hé thir ba: (1965-1980).

May tinh dung mach tich hop (con goi 1a mach vi dién tir - IC) cho phép c6 thé dat
hang chuc transistor trong mot vo(chip) , nhd d6 ngudi ta c6 thé ché tao cac may tinh
nho hon, nhanh hon va ré hon cic may tinh dung Transistor ra doi trudc né. Dién hinh
13 thé hé may System/360 ctiia IBM. Thé hé mdy tinh ndy c6 nhirng budc dot pha moi
nhu sau:

- Tinh tuong thich cao: Cac may tinh trong cung mét ho c6 kha ndng chay céc
chuong trinh, phian mém cta nhau.

- bac tinh da chuong trinh: Tai mdt thoi diém c6 thé co vai chuong trinh nam
trong bd nhd va mot trong s6 d6 duge cho chay trong khi cac chuong trinh khac chd
hoan thanh céc thao tac vao/ra.

- Khoéng gian dia chi rat 16n (2% byte = 16Mb).

2.3.4 Thé hé thir tu: (1980- nay )

May tinh dugc xay dung trén cac vi mach ¢& 16n (LSI) va cuc 16n (VLSI).

- Pay la thé hé may tinh s6 ngay nay, nhd cong nghé ban dan phaét trién vuot
bac, ma nguoi ta co thé ché tao cac mach to hop & muc d cuc 16n. Nho d6 may tinh
ngay cang nho hon, nhe hon, manh hon va gia thanh ré hon. May tinh c4 nhan bét dau
xudt hién va phat trién trong thoi ky nay.

- Dua vao kich thudc vat ly, hiéu suét va linh vuc sir dung, hién nay nguoi ta
thuong chia may tinh s6 thé hé thlr tu thanh 5 loai chinh, cac loai co thé phu 1&én nhau
mot phan:

- Microcomputer: Con goi la PC (personal computer), 1a nhirng may tinh nho,
¢6 1 chip vi xir Iy va mot sb thiét bi ngoai vi. Thuong dung cho mot nguoi, co thé
dung ddc 1ap hoac dung trong mang may tinh.

- Minicomputer: La nhiing may tinh c¢& trung binh, kich thuéc thuong l6n
hon PC. N6 ¢6 thé thyc hién dugc cac tng dung ma may tinh c& 16n thuc hién. N6 ¢6
kha ning hd tro hang chuc dén hang trim ngudi lam viéc. Minicomputer duoc sir dung
rong rii trong cac ung dung thoi gian thyc, vi du trong diéu khién hang khong, trong
tu dong hod san XUAL.

- Supermini: La nhitng may Minicomputer c¢6 téc d6 xtr Iy nhanh nhat trong
ho Mini & nhiing thoi diém nhat dinh. Supermini thuong dugc dung trong cac hé thong
phan chia thoi gian, vi du cac may chu cua mang.

- Mainframe: La nhitng may tinh c¢& 16n, c6 kha ning hd trg cho hang trim
dén hang ngan ngudi sir dung. Thuong duoc sit dung trong ché do cac cong viée sip
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xép theo 16 16n (Large-Batch-Job) hoic xtr 1y cac giao dich (Transaction Processing),
vi du trong ngan hang.

- Supercomputer: Day 1a nhitng siéu may tinh, duoc thiét ké dic biét dé dat
tdc do thuc hién cac phép tinh ddu phay dong cao nhat c6 thé duge. Ching thuong co
kién trac song song, chi hoat dong hiéu qua cao trong mét sd linh vuyc.

2.4 Kién triic va to chirc may tinh
2.4.1 Khai niém kién trac may tinh

Kién trac may tinh la khoa hoc vé viéc lua chon va két ndi cac thanh phz‘in phﬁn
climg dé tao ra cac may tinh dat dugc cac yéu cau vé chirc ning (functionality), hiéu
ning (performance) va gia thanh (cost).Yéu cau chtrc ning doi hoi mdy tinh phai co
thém nhiéu tinh ning phong phuva hitu ich; yéu cau hiéu ning doi héi may tinh phai
dat téc d6 xur Iy cao hon va yéu cau gia thanh doi hoi mdy tinh phéi cang ngiy cang ré
hon.

Pé dat duoc ca ba yéu cau vé chic ning, hiéu ning va gia thanh 13 rat khé khan.
Tuy nhién, nhd ¢ sy phét trién rat manh mé cia cong nghé vi xir 1y, cac may tinh
ngay nay c6 tinh ning phong phti, nhanh hon va ré hon so v6i may tinh cac thé hé
trudec.

- Kién triic may tinh duoc cau thanh tir 3 thanh phan con:

+ Kién tric tdp Iénh (Instruction SetArchitecture),
+ Vi kién triic (Micro Architecture)
+ Thiét ké hé thong (System Design).

Kién trac tap 1énh 13 hinh anh ctia mot hé théng may tinh & mirc ngdn ngit may.
Kién tric tap lénh bao gém cac thanh phén: tap Iénh, cac ché d6 dia chi, cac thanh ghi,
khuon dang dia chi va dir li€u.

Vi kién trtic 12 mé ta mirc thip vé cac thanh phan cua hé thong may tinh, phdi ghép
va viéc trao d6i thong tin giita chung. Vi kién trac gitip tra 10i hai cdu hoi (1) Cac thanh
phan phan ciing cta may tinh két nbi voi nhau nhu thé nao? va (2) Cac thanh phan
phin cing clia may tinh twong tac v4i nhau nhu thé nao dé thyc thi tap 1énh?

Thiét ké h¢ thong: bao gom tat ca cac thanh phan phan cing cua hé thong may tinh,
bao gom: Hé thdng phdi ghép (cac bus va cac chuyén mach), Hé thng bd nhd , Céc
co ché giam tai cho CPU (nhu truy nhép truc tiép bo nhd ) va Cac van dé khac(nhu da
xur ly va xur Iy song song).

2.4.2. Khai niém t6 chtrc mdy tinh

T6 chitc may tinh hay cdu tric may tinh 14 khoa hoc nghién ciru vé cac bd phan ciia
may tinhva phuong thirc 1am viéc ctia ching.Véi dinh nghia nhu vay, té chic may
tinh kha gan giii voi vi kién trac — mot thanh phan cua kién tric may tinh. Nhu viy,
c6 thé thay rang, kién tric may tinh va khai niém rong hon, n6 bao ham ca t6 chirc hay
Kién trac may tinh.

2.5. Cac md hinh kién triic may tinh



2.5.1 M6 hinh kién trac Von Neumann
Kién trtc may tinh von-Neumann dugc nha toan hoc John von-Neumann dua ra vao
nam1945 trong mot bao cdo vémay tinh EDVAC nhu minh hoa trén

Memory
& &
Arithmetic
Control | * Logic
Unit ) Unit
Accumulaior
.-"'-l“'w.
x’f x"\.

o T,

Inbu’[ Du;put

Hinh 1.3: Kién tric may tinhvon- Neumann nguyén thuy.
Cac may tinh hién dai ngay nay sir dung kién triic may tinh von-Neumann cai tién -
con goi la kién trac may tinh von-Neumann hién dai,nhu minh hoa trén hinh bén dudi.

Blon v xixly
tnmg tam (CPLU)

Don vi diéu
khicn (CT) B& nhé chinh Cic thiét bi
DPon visd (Main memory) vaora (I'0)
hoc-logic
(ALU)

Céac thanh
ghi

| | | Bus hé théng

Hinh 1.4: Kién tricmay tinh von-Neumann hién dai
- Céc dic diém cua kién trac von-Neumann
+ Kién trac von- Neumann dua trén 3 khai niém co so:
- (1) Lénh va dit liéu duogc luu trit trong bo nhd doc ghi chia sé-mdt bd nhd
duy nhét duoc st dung dé luu trix ca 1énh va dir lidu.
(2) B6 nhé dugc danh dia chi theo ving, khong phu thudc vao ndi dung no

luu trit.

(3) Céc 1énh ctia mot chuong trinh dugc thyc hién tuan tu.

Qua trinhthyc hién 1€nh dugc chia thanh3 giai doan (stages) chinh:

(1) CPU doc (fetch) 1énh tir bo nhd ,

(2) CPU giai ma va thyc hién 1énh;néu 1énh yéu cau dir liu, CPU doc dir
liéu tir bo nho
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- (3) CPU ghi két qua thyc hién 1énh vao bd nhé (néu c6).
2.5.2 M6 hinh kién trac Havard
Kién trac may tinh Harvard 1a mot kién trc tién tién nhu minh hoa trén hinh.

Progiam
hMernory

Hinh 1.5: Kién trc may tinh Harvard

Kién triic may tinh Harvard chia bd nhd trong thanh hai phéan riéng ré&: Bo nhd luu
chuongtrinh (Program Memory) va B nhé luu dir liéu (Data Memory). Hai hé thong
bus riéng dugc su dung dé két ndi CPU véi bo nhd luu chuong trinh va bd nhé luu div
lidu. Mdi hé thong bus déu co day du ba thanh phan dé truyén dan cac tin hiéu dia chi,
dit lidu va diéu khién.

May tinh duya trén kién trac Harvard c6 kha nang dat duoc toc d6 xir Iy cao hon méy
tinh dua trén kién trac von-Neumann do kién tric Harvard hd trg hai hé thong bus doc
1ap v61 bang thong 16n hon. Ngoai ra, nho c6 hai h¢ théng bus doc 1ap, hé¢ théng nho
trong kién trac Harvard hd tro nhiéu 1énh truy nhap bd nhd tai mot thoi diém, giup
giam xung dot truy nhap bd nhg, dic biét khi CPU sir dung k¥ thuat duong ng
(pipeline).

11



CAU HOI VA BAI TAP
. Dya vao tiéu chuan nao ngudi ta phan chia may tinh thanh cac thé hé?
. Pic trung co ban ctia ciac may tinh thé hé thir nhat?
. Dic trung co ban cta cac may tinh thé hé the hai?
. Dic trung co ban cta cac may tinh thé hé the ba?
. Pic trung co ban ctia cac may tinh thé hé thir tu?
. Khuynh huéng phat trién ctia may tinh dién tir ngay nay 1a gi?
. Viéc phan loai may tinh dya vao tiéu chuan nao?
. Khai niém thong tin trong may tinh duoc hiéu nhu thé nao?
. Luong thong tin 1a gi ?
10. Su hiéu biét vé mot trang thai trong 4096 trang thai c6 thé c6 tng véi lwong
thong tin la bao nhiéu?
12. S6 nhi phan 8 bit (11001100)o, s6 nay twong Gng vaéi s6 nguyén thap phan co dau

O© 00 NO Ol & WODN -

12 bao nhiéu néu s6 dang dugc biéu dién trong cach biéu dién:

a. Sébul. b. Sébu 2.
13. Poi céc s6 sau day:
a. (011011)7 ra s thap phan. b. (55.875)10 ra s6 nhi phan.

14. Biéu dién sé thuc (31.75)10 dudi dang s6 c¢6 dau cham dong chinh xac don 32
bit.
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CHUONG 2: TONG QUAN VE KIEN TRUC MAY TiNH
Giéi thiéu:

- Trong k¥ thuat may tinh, kién tric may tinh 1a thiét ké khai niém va ciu tric hoat
dong cin ban ciia mot hé thong may tinh. N6 1a mot ban thiét ké (blueprint) mé ta co
tinh chit chirc ning vé cac yéu cau (dic biét 1a téc do va cac két ndi twong hd) va
nhiing sy thi hanh thiét ké cho nhiing bd phan khac nhau cia mét may tinh - tap trung
chu yéu vao vi¢c CPU hoat dong ndi tai nhu thé nao va truy cap cac dia chi trong bd
nhé bang cach nao.

- Cac kién truc véi tap 1énh phire tap CISC (Complex Instruction Set Computer)
dugce nghi ra tir nhitng ndm 1960. Vao thoi ky ndy, nguoi ta nhan thdy cac chuong
trinh dich kho dung cac thanh ghi, rﬁng cac vi 1énh duogc thuc hién nhanh hon cac 1énh
va can thiét phai lam giam d6 dai cac chuong trinh. Cac dic tinh nay khién nguoi ta wu
tién chon cac kiéu 6 nhd - 6 nhd va 6 nhd - thanh ghi, véi nhitng 1énh phirc tap va
dung nhiéu kiéu dinh vi. Piéu nay dan tdi viéc cic 1énh co chiéu dai thay ddi va nhu
thé thi ding bo diéu khién vi chuong trinh 13 hiéu qua nhat.

1. Muc tiéu:

- Trinh bay cac thanh phan co ban ciia mot may vi tinh;

- Trinh bay téng quat tap Iénh cua cac kién truc may tinh, cac kiéu dinh vi dugc
dung trong kién tric, loai va chiéu dai cua toan hang, tdic vu ma mady tinh co thé
thuc hién;

- MO ta kién trac cac tap 1énh CISC va RISC.

- Thuc hién céc thao tac an toan v&i1 may tinh.

2. N0i dung chuong
2.1 Thanh phin co ban ciia mét may tinh

Thanh phan co ban cia mot bd may tinh gom: bd xir Iy trung tim (CPU: Central
Processing Unit), bd nhé, cac bo phan nhap-xuat thong tin. Cdc bd phdn trén dwoc két
néi véi nhau thong qua cdc hé thong bus. Hé théng bus bao gém: bus dia chi, bus dir
lidu va bus diéu khién. Bus dia chi va bus dit liéu dung trong viéc chuyén dit liéu giira
céc bd phan trong may tinh. Bus diéu khién 1am cho sy trao doi thong tin giira cac bo
phan dugc dong bo. Thong thudng ngudi ta phan biét mot bus hé théng dung trao ddi
thong tin gitra CPU va b nhé trong (thong qua cache), va mot bus vao - ra dung trao
dobi thong tin gitra cac bo phan vao-ra va by nho trong.
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Bo xtr ly trung tdm

Don vi diéu khién —
(CU) ° Bus dia chi >
Don vi s6 hoc va >
logic (ALU) . o Bus dir liéu °
Tép thanh ghi : :
(Registers) Bus di¢u khién >

B0 nhé Hé thong vao ra

Hinh 2.1: C4u tric cia mot hé mdy tinh don gian
Mot chuong trinh s€ dugc sao chép tur dia ciing vao bo nhd trong cung vdi céc
thong tin can thiét cho chuong trinh hoat dong, cac thong tin nay duoc nap vio bo nhd
trong tlr cic bo phan cung cap thong tin (vi dy nhu mot ban phim hay mot dia tir). Bo
xur Iy trung tdm s€ doc cac 1énh va dir li¢u tir bd nhd, thyc hién cac 1€nh va luu cac két
qua tré lai bd nhé trong hay cho xuét két qua ra bo phan xuat thong tin (man hinh hay
may in).
Thanh phan co ban ctia mot may tinh bao gom :
2.1.1 Bo xur ly trung tam (CPU)
- Chuc nang:
+ Diéu khién hoat dong ctia may tinh .
+ Xu ly dir li¢u.
+ Nguyén tic hoat dong co ban: CPU hoat dong theo chwong trinh nam trong bo
nhé chinh.

- CAu truc co ban cua CPU:

Pon vi diéu Pon vi sb Tap thanh
khién (CP) hoc va logic ghi (RF).
(ALU)

Bus bén trong

Pon vi ghép nbi bus (BIU)

!

Bus bén ngoai

Hinh 2.2: C4u tric co ban ciia CPU
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- Céac thanh phan co ban ctia CPU
+ Pon vi diéu khién (Control Unit — CU): diéu khién hoat dong ctia mdy tinh
theo chuong trinh da dinh san.
+ Pon vi s6 hoc va logic (Arithmetic and Logic Unit — ALU): thuc hién cac
phép toan sb hoc va cac phép toan logic trén cac dit liéu cu thé.
+ Tap thanh ghi (Register File - RF): Iuu gir cac thong tin tam tho1 phuc vu cho
hoat dong cua CPU.
+ DPon vi ndi ghép bus (Bus interface Unit - BIU): két ndi va trao ddi thong tin
gifta bus bén trong (internal bus) va bus bén ngoai (external bus).
2.1.2 Bo nhd may tinh
- Chure nang: luu trir chuong trinh va dir liéu.
- Cac thao tac co ban vdi bd nho:
+ Poc (Read)
+ Ghi (Write)
- Céc thanh phan chinh:
+ B0 nh¢ trong (Internal Memory)
+ B0 nho ngoai (External Memory)

CPU BO nhé | Bo nhg
trong ngoai

Hinh 2.3: B§ nhé may tinh
- B0 nhé trong (Internal memory)
+ Chtrc nang va dic diém:
- Chtra cac thong tin ma CPU c6 thé trao ddi truc tiép.
- Tbc d6 rat nhanh.
- Dung lugng khong 16n.
- Str dung bd nhé ban dan: ROM, RAM.
- Céc loai bg nho trong: Bo nhé chinh, B nhé cache (b nhd d€m nhanh).
+ B6 nh¢ chinh (Main memory)
- Chura cac chuong trinh va dir liéu dang dugc CPU str dung.
- Tb chuc thanh cac ngan nh¢ dugc danh dia chi.
- Ngan nhé thuong duoc t6 chie theo byte.
- Noi dung cua ngin nhd c6 thé thay doi, song dia chi vat 1y ciia ngan nhd
luén cd dinh.
+ B0 nhé dém nhanh (Cache memory)
- B0 nh¢ c6 tdc d6 nhanh dugc dit dém gitra CPU va b nhé chinh nhim
tang téc d6 CPU truy nhap bo nhé.
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- Dung luong nho hon bd nhé chinh

- Téc do nhanh hon

- Cache thuong duoc chia thanh mdt s6 muc

- Cache c6 thé dugc tich hop trén chip vi xir 1y.
- Cache c6 thé c6 hoic khong

Block Transfer

Word Transfer (_\_A_,_‘
~An

cPU || " Cache > I ey

Hinh 2.4: B6 nhd dém Cache
- B0 nhé ngoai (External memory)
+ Chure ning va dic diém:
- Luu giir tai nguyén phin mém ctia may tinh.
- Puoc két ndi v6i hé théng dudi dang cac thiét bi vao-ra.
- Dung luong 16n.
- Tbc d6 cham.
- Cac loai b nhé ngoai:
+ B0 nhé tur: dia cimg, dia mém.
+ B0 nh¢ quang: dia CD, DVD.
+ B0 nhé ban dan: Flash disk, memory card.
2.1.3 Hé théng vao - ra
- Chirc nang: Trao dbi thong tin gitta may tinh v&i thé gidi bén ngoai.
- Cac thao tac co ban:
+ Vao dit li¢u (Input)
+ Ra dir li¢u (Output)
- Céc thanh phan chinh:
+ Cac thiét bi ngoai vi (Peripheral Devices): chuyén d6i dir liéu gilta bén trong
va bén ngoai may tinh.
- Thiét bi vao: ban phim, chudt, may quét ...
- Thiét bi ra: man hinh, may in ...
+ Cac md-dun vao ra (I0 Modules): ndi ghép céc thiét bi ngoai vi voi may tinh.
2.1.4 Lién két hé thong
Ludng thong tin trong may tinh trong d6 c6 cac mé dun trong may tinh nhu CPU,
mé dun nhd, md dun vao ra can duge két ndi voi nhau.
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dia chi

dir lieL

NSNS

Mo-dun
. di ligu hodc [&nh
o [ >

Tin hiu digu khién doc

b J

Tin hiéu diéu khién ghlL

Hinh 2.5 Két néi mé dun nhé

dir ligu tir bién trong > dir ligu dén TBNV >

dir ligu tr TBNV dir ligu dén bén trong >
Ma-dun

vao-ra Céc tin hiéu diéu khién TBNV

>

C4c tin hiéu diéu khién ngat

Tin hiéu diéu khién gh >
g

dia chi

NS NS

Tin hiéu diéu khién doc

Y

Hinh 2.6 Két noi mo dun vao ra

l&nk > dia chi >
dir liéw > CPU dir ligu >

Céc tin hie. Cac tin higu digu khiér
diéu khién ngat bd nhd va vao-rz

)

Hinh 2.7 Két néi CPU
Két ndi va van chuyén thong tin giita cac thanh phan véi nhau. Dé thuc hién duoc

diéu d6 ching ta c6 khai niém bus. Bus 1a dudng truyén tin hiéu dién chung ndi cac
thiét bi khac nhau trong mot hé thong may tinh. Bus thuong bao gdm 50 dén 100 day
dan dugc gin chit voi mainboard, trén cic day ndy co cac duong ndi dua ra, cac dau
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nay dugc sip xép va cach nhau mot khoang quy dinh dé c6 thé cam vao dé cac bang
mach diéu khién vao ra hodc bd nhd. Chung ta s& tim hiéu ki hon hé thong bus &
chuong 6 trong giao trinh.

2.2 Kién tric cac tap 1énh CISC va RISC

2.2.1. Kién trtc tap lénh CISC

Céc kién trGc véi tap 1énh phic tap CISC (Complex Instruction Set Computer)
dugc nghi ra tir nhitng niam 1960. Vao thoi ky ndy, nguoi ta nhan thiy cac
chuong trinh dich khé dung cac thanh ghi, rang cac vi 1énh dugc thuc hién nhanh hon
cac 1énh va can thiét phai lam giam d6 dai cac chuong trinh. Cac dic tinh nay
khién nguoi ta wu tién chon cac Kiéu 6 nhé - 6 nhé va 6 nhé - thanh ghi, véi nhiing
1énh phirc tap va dung nhiéu kiéu dinh vi. Biéu nay dan t&i viéc cac 1énh co chiéu
dai thay doi va nhu thé thi dung bo diéu khién vi chuong trinh 13 hiéu qua nhat.

Bang 2.1 cho cac dic tinh cua vai may CISC tiéu biéu. Ta nhan thiy ca ba may
déu c6 diém chung 1a c6 nhiéu lénh, cac 1énh co chiéu dai thay doi. Nhiéu cach
thue hién Iénh va nhiéu vi chuong trinh dugc dung.

Tién bo trong lanh vuc mach két (IC) va ky thuat dich chuong trinh lam cho cac
nhan dinh trudc day phai duoc xem xét lai, nhat 1a khi da c6 mot khao sat dinh
lwong vé viéc dung tap 1énh cac may CISC.

Nam san xuat 1973 1978 1982

S6 lénh 208 303 222

B6 nhé vi chuong | 420 KB 480 KB 64 KB

trinh

Chiéu dai lénh (tinh | 16 - 48 16 - 456 6 -321

bang bit)

K¥ thuat ché tao ECL - MSI TTI - MSI NMOS VLSI

Cach thyc hién Iénh Thanh ghi - thanh ghi | Thanh ghi - thanh ghi | Ngan xép
Thanh ghi - bd nho Thanh ghi - b nhé Bo nhd- bo nhé
Bo nhd - bd nhé B0 nho - bd nhé

Dung lugng cache 64 KB 64 KB 0

Béang 2.1: PBéc tinh cua mot vai may CISC

2.2.2 Kién trac tap lénh RISC

Vi du, chwong trinh dich da biét st dung céc thanh ghi va khong c6 su khac biét
dang ké nao khi st dung 6 nhé cho cac vi chwong trinh hay 6 nhé cho cac
chuong trinh. Diéu nay din t6i viéc dua vao khai niém vé mot may tinh véi tap lénh
rit gon RISC vao dau nhitng nam 1980. Cac may RISC dya chii yéu trén mot tap
1énh cho phép thuc hién k¥ thuat dng dan mot cach thich hop nhat bang cach thiét
ké cac lénh co chiéu dai c¢d dinh, c6 dang don gian, dé giai ma. May RISC dung
kiéu thyc hién 1énh thanh ghi - thanh ghi. Chi c6 cac lénh ghi hoic doc 6 nhé
méi cho phép tham nhap vao 6 nhé. Bang 2.2 dién ta ba miu may RISC dau
tién: mau may cua IBM (IBM 801) cia Berkeley (RISC1 cua Patterson) va cua
Stanford (MIPS cua Hennessy). Ta nhan thiy ca ba may dé déu co bo diéu khién
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bang mach dién (khong c6 6 nhé Vi chuong trinh), c6 chidu dai cac lénh c¢b dinh
(32 bits), co6 mot kiéu thi hanh 1énh (kiéu thanh ghi - thanh ghi) va chi c6 mot s it
Iénh.

Bo xtur 1y IBM 801 RISC1 MIPS

Nim san xuat 1980 1982 1983

S6 1énh 120 39 55

Dung lugng bd nho 0 0 0

vi chuong trinh

Do dai Iénh (tinh 32 32 32

bang bit)

K§ thuat ché tao ECL MSI NMOS VLSI NMOS VLSI
Cach thuc hién Iénh | Thanh ghi-thanh ghi | Thanh ghi-thanh ghi | Thanh ghi-thanh ghi

Bang 2.2 : Pic tinh cia ba mau dau tién may RISC
Tom lai, ta c6 thé dinh nghia mach xir Iy RISC boi céc tinh chat sau:

+ C6 mot s6 it 1énh (thong thuong dudi 100 1énh ).

+ C6 mot sb it cac kiéu dinh vi (thong thuong hai kiéu: dinh vi tic thi va
dinh vi gian tiép thong qua maot thanh ghi).

+ C6 mot sd it dang Iénh (mot hoac hai)

+ Céc lénh déu c6 cung chiéu dai.

+ Chi ¢6 cac 1énh ghi hoac doc 6 nhd maéi tham nhap vao bo nhé.

+ Dung bo tao tin hiéu diéu khién bang mach dién dé tranh chu ky giai ma
cac vi Iénh lam cho thoi gian thuc hién 1€nh kéo dai.

+ Bo xir Iy RISC ¢6 nhiéu thanh ghi dé giam bét viéc tham nhap vao bo nhé
trong.

Ngoai ra cac bo xir Iy RISC dau tién thyc hién tat ca cac Iénh trong mot chu ky
may.
- Bo xir Iy RISC ¢6 cac loi diém sau:

+ Dién tich ciia bo xur 1y ding cho b diéu khién giam tir 60% (cho cac bd xir
Iy CISC) xubng con 10% (cho cac bo xir Iy RISC). Nhu vay cé thé tich hgp thém
vao bén trong bo xir 1y cac thanh ghi, cac cong vao ra va bo nhé cache...

+ Tbc do tinh toan cao nhd vao viéc giai ma 1énh don gian, nhd c6 nhiéu thanh
ghi (it tham nhap bo nhd), va nho thuc hién k¥ thuat ong dan lién tuc va c6 hiéu
qua (cac lénh déu co thoi gian thuc hién giéng nhau va c¢é cung dang).

- Thoi gian can thiét dé thiét ké bo didu khién 1a it. Piéu nay gop phan lam
giam chi phi thiét ké.

- BO6 diéu khién tré nén don gian va gon lam cho it rai ro mac phai sai sét ma ta
gap thuong trong bo diéu khién.

- Trudc nhitng diéu loi khong chdi céi duoc, kién trac RISC c6 mdt sd bat loi:

- Céac chuong trinh dai ra so v6i chuong trinh viét cho bo xir Iy CISC. Piéu nay do
cac nguyén nhan sau :

+ Cam tham nhap b nhd ddi voi tat ca cc 1énh ngoai trir cac 1énh doc va ghi
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vao bd nhd. Do d6 ta budc phai dung nhiéu 1énh dé 1am mot cong viéc nhat dinh.

+ Can thiét phai tinh cac dia chi hiéu dung vi khong c6 nhiéu cach dinh vi.

+ Tap lénh c6 it 1énh nén cac 1énh khong co san phai duoc thay thé bﬁng mot
chudi 1énh ctia bo xtr 1y RISC.

- Cac chuong trinh dich gap nhiéu kho khan vi ¢6 it 1énh 1am cho ¢ it lua chon dé
dién dich cac ciu tric ciia chuong trinh gdc. Su cing nhic ciia ky thuat 6ng dan ciing
gay kho khan.

- Co it 1énh tro giup cho ngdn ngit cap cao.

Céc bo xur Iy CISC tro gitip manh hon cac ngén ngir cao cip nhd c6 tap 1énh phic
tap. Hang Honeywell dd ché tao mot may c6 mot 1énh cho mdi dong tir cia ngdn ngit
COBOL.

Céc tién bo gan day cho phép xép dit trong mot vi mach, mot bo xtr Iy RISC nén va
nhiéu toan tir chuyén ding.

Thi dy, bo xtr Iy 860 cua Intel bao gém mot bd xur Iy RISC, bd lam tinh vai céac
56 1& va mot bo tao tin hiéu dd hoa.
2.3Ma Iénh
2.3.1 Khai niém I¢nh may, ma 1énh

Mot 1énh mo ta bang ma nhi phan c6 thé dai tir 1 dén 6 byte. Cau tric chung cia
mot 1énh bao gém:

- Ma I¢nh - Todn hang

+ M3 1énh nham xac dinh tuong ung voi Iénh 1a hoat dong hay thao tac nao can
duoc thuc hién.
+ Céac toan hang 1a d6i twong dugc xir 1y boi 1énh.
- Vi du: Trong Iénh MOV AX, BX thi MOV la ma 1énh, xac dinh day la 1énh
chuyén dir liéu. AX, BX xac dinh todn hang dugc xu Iy bdi 1€nh.
- Tuy theo tung 1énh ma dd dai ctia n6 c6 su khac nhau.
2.3.2 Tap Iénh

Mbi bd xir 1y c6 mdt tap 1énh xac dinh. Tap Iénh thuong cd hang chuc dén hang
tram 1énh. Mdi lénh 1a mot chudi nhi phan ma bd xu 1y hiéu dugc dé thyc hién mot
thao tac xac dinh

Céc 1énh dugc mé ta bang ki hiéu goi nho.
2.3.2.1 Céc kiéu thao téac

- Gan tri:

+ Vi¢c gan tri, gém ca gan tri cho biéu thurc s6 hoc va logic, dugc thyc hi¢n nho
mot s6 1énh ma may. Cho céc kién trac RISC, ta c¢6 thé néu Ién cac 1énh sau :

- Lénh b0 nho:

+ LOAD Ri, M (dia chi)  ; M[dia chi] «— Ri : nap dir liéu.
+ STORE Ri, M(dia chi); Ri « M[dia chi] : Cét dit liéu.

- Dia chi dugc tinh tuy theo kiéu dinh vi dugc dung.

+ Lénh tinh toan sb hoc: tinh toan s nguyén trén ndi dung cta hai thanh ghi Ri,
Rj va xép két qua vao trong Rk:

20



ADD (cong), ADDD (cong s6 c6 ddu cham dong, chinh xac kép), SUB (trr),
SUBD (trir s6 ¢6 ddu cham dong, chinh x4c kép), MUL (nhén), DIV (chia)

- Lénh logic: thuc hién phép tinh logic cho tirng bit mdt.
AND(lénh VA), OR(1énh HOAC), XOR (l1énh HOAC LOAI), NEG (lay s6 bu
1)

y —I:-.cr. P W e W e > W e P "W i Wi

fal) Lagical rigsht s hilf

T T P e S
iiIIII--'IIi

{b Lagical Left =hif

i‘."l.?f"_“l«-"'_‘-«-"—‘a«-"_“: T
=

LI

fod Aaitthmoetic right shif

CrTTTT =TT

{d i Aarithmetic Lelt =it

/,F::ﬁf—-. "'m

e Right reaie

LTI e

(0 el e al e
Hinh 2.8: Minh hoa Iénh dich chuyén va quay vong
- Cac 1énh dich chuyén sb hoc hoic logic (SHIFT ), quay vong (ROTATE) c6
hodc khong co sb gilt & ngd vao, sang phai hoic sang trai. Cac lénh nay dugc
thue hién trén mot thanh ghi va két qua lwu gitr trong thanh ghi khac. Sé 1an dich
chuyén (mdi 1an dich sang phai hoic sang trai mot bit) thuong duoc xac dinh trong
thanh ghi thr ba. Hinh 2.5 minh hoa cho cac 1&énh nay.
Cho céc kién triic kiéu RISC, ta co:
+ SLL (shift left logical : dich trai logic)
+ SRL (shift right logical : dich phai logic)
+ SRA (shift right arithemtic : dich phai s6 hoc)
- Lénh c6 diéu kién
+ Lénh c6 diéu kién co dang :
Néu <diéu kién> thi <chudi lénh 1> néu khong <chudi 1énh 2>
(IF <condition> THEN <instructions1> ELSE <instructions2>)
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+ Lénh nay budc phai ghi nhé diéu kién va nhay vong néu diéu kién duoc thoa.

- Ghi nhé diéu kién .

- B6 lam tinh ALU cung cip két qua & ngi ra tuy theo cac ngd vao va phép
tinh can lam. No ciing cho mét s thong tin khac vé két qua dudi dang céac bit trang
thai. C4c bit nay 1a nhitng dai luong logic PUNG hoic SAl (Hinh 2.6).

- Trong cac bit trang thai ta c6 bit diu S (Sign - Pung néu két qua am),
bit traic nghiém zero Z (Zero - Puing néu két qua bang khong), bit tran OVF
(Overflow) DPUNG néu phép tinh s6 hoc lam thanh ghi khong du kha ning luu trix
két qua, bit s6 gitt C (carry) PUNG néu sé gitr ¢ ngd ra 1a 1 ... Céac bit trén
thuong dugc goi 1a bit ma diéu kién.

S6 gitt |
Toan hang
ngudn 1
ALU K&t qua >
Toan hang B?t S
ngudn 2 Bit Z
Bit OVF
BitC

Hinh 2.9: Bit trang thai ma ALU tao ra
- €06 hai k¥ thuat co ban dé ghi nhé cac bit trang thai:
+ Cdch thiz nhdt, ghi cac trang thai trong mot thanh ghi da dung.

- Vi du lénh CMP RK, Ri, Rj

- Lénh trén s& 1am phép tinh trir Ri - Rj ma khong ghi két qua phép trir, ma
lai ghi cac bit trang thai vao thanh ghi Rk. Thanh ghi nay dugc dung cho mdt 1énh
nhay co6 diéu kién. Diém loi cua k¥ thuat nay 1a giap luu trix nhidu trang thai sau
nhiéu phép tinh dé dung vé sau. Diém bat loi 14 phai ding mot thanh ghi da dung dé
ghi lai trang thai sau mdi phép tinh ma s6 thanh ghi nay lai bi gigi han & 32 trong céac
bd xtr Iy hién dai.

+ Cdch thi hai, 1a dé cac bit trang thai vao mot thanh ghi dic biét
goi 1a thanh ghi trang thdi. Van @& luu giir noi dung thanh ghi nay
duoc giai quyét bang nhiéu cach. Trong kién trac SPARC, chi c6 mét sé
gigi han lénh duogc phép thay doi thanh ghi trang thai vi du nhu 1énh
ADDCC, SUBCC (cac Iénh nay thuc hién cac phép tinh cong ADD va phép
tinh trd SUB va con lam thay d6i thanh ghi trang thai). Trong kién trac
PowerPC, thanh ghi trang thai duogc phan thanh 8 truong, mdi truong 4 bit,
vay la thanh ghi da phan thanh 8 thanh ghi trang thai con.
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- Nhay vong

+ Cac 1énh nhay hodc nhay vong c6 diéu kién, chi thuc hién Iénh nhay khi
diéu kién duoc thoa. Trong truong hop nguoc lai, viéc thuc hién chwong trinh
duoc tiép tuc vé6i 1énh sau do. Lénh nhay xem xét thanh ghi trang thai va chi nhay néu
diéu kién néu 1én trong 1énh 1a dung.

+ Chung ta xem mét vi du thuc hién 1énh nhay c6 diéu kién.
Gia st trang thai sau khi bo xu Iy thi hanh mét tac vy, duoc luu trir trong thanh ghi,
va bo xur ly thi hanh cac Iénh sau :

+ 1. CMP R4, R1, R2: So sanh R1 va R2 béng cach trir R1 cho R2 va luu gitr
trang thai trong R4

+ 2. BGTR4, 42  :Nhay bo 2 1énh néu R1 > R2
3. ADD R3, R0, R2: RO ¢6 gia tri 0. Chuyén noi dung caa R2 vao R3
4. BRA +1 : nhay bo 1 1énh
5. ADD R3, RO, R1: chuyén néi dung R1 vao R3
6. Lénh ké
- Néu R1 > R2 thi chudi lénh duoc thi hanh 14 1, 2, 5, 6 dugc thi hanh,
néu khong thi chudi lénh 1, 2, 3, 4, 6 duoc thi hanh.

- Chudi cac lénh trén , trong d6 c6 2 1énh nhay, thuc hién cong viéc sau
day: Néu R1 > R2 thi R3 = R1 néu khéng R3 = R2
- Cac 1énh nhay 1am téc do thi hanh 1énh cham lai, trong cac CPU hién dai

dung k¥ thuat dng dan. Trong mot vai bo xtr 1y ngudi ta dung lénh di chuyén co
diéu kién dé tranh dung 1énh nhay trong mot vai trudng hop. Thi du trén day co thé
duoc viét lai :

N
+
+
N

+ 1. CMP R4, R1, R2 : So sanh R1 va R2 va dé cac bit trang thai trong
R4.
+ 2. ADD R3, RO, 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
- Vong lap

+ Cac 1énh vong 1ap c6 thé duoc thuc hién nho 1énh nhay c6 diéu kién ma ta
d3 néi ¢ trén. Trong truong hop nay, ta quan 1y sb 1an 1ap lai bang mot bo dém vong
lap, va nguoi ta kiém tra bo dém nay sau mdi vong lap dé xem di du s vong can
thuc hién hay chua.

+ B0 xtr Iy PowerPC c6 moét 1énh quan 1y vong lap

+ BNCT Ri, d6 doi

+ Véi thanh ghi Ri chira s6 1an 14p lai. Lénh nay 1am cac cong Viéc sau:

- Ri:==Ri-1
- NéuRi <> 0, PC := PC + d% doi. Néu khéng thi tiép tuc thi hanh lénh ké.
- Tham nhap bo nhé ngan xép

+ Ngan xép 1a mot to chirc bd nhé sao cho ta chi co thé doc mot tir & dinh ngan

xép hodc viét mot tir vao dinh ngan xép. Pia chi cua dinh ngian xép duoc chua
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trong maot thanh ghi dic biét goi 1a con tré ngan xép SP (Stack Pointer).
Ung véi cau triic ngan xép, ngudi ta ¢ 1énh viét vao ngan xép PUSH va 1énh 14y ra
khoi ngan xép POP. Cac 1énh nay van hanh nhu sau:

+ Cho lénh PUSH

- SP:=SP +1
- M (SP) := Ri (Ri la thanh ghi can viét vao ngan xép)
+ Cho Iénh POP
- Ri := M(SP) (Ri 1a thanh ghi, nhan tir 1dy ra khoi ngan xép)
- SP:=SP-1

+ Trong cac bd xu Iy RISC, viéc viét vao hodc 1ay ra khoi ngian xép dung
cac 1énh binh thuong. Vi du thanh ghi R30 1a con tré ngan xép thi viéc viét vao ngan
xép duoc thuc hién bang cac 1énh:

+ ADDI R30, R30, 4  ting con tro ngan xép 1én 4 vi tir dai 32 bit

+ STORE Ri, (R30) - Viét Ri vao dinh ngan xép

- Viéc lay ra khoi ngan xép duoc thuc hién bang céac 1énh:
+ LOAD RIi, (R30) ; ldy sd liéu & dinh ngan xép va nap vao Ri
+ SUBI R30, R30,4 ; giam con tré ngan xép bét 4

- Cac thu tuc

+ Cac thu tuc dwoc goi tir bat cr noi nao cua chuong trinh nho 1énh goi
thu tuc CALL. Dé khi chadm dat viéc thi hanh tha tuc thi chwong trinh goi duogc
tiép tuc binh thuong, ta can lwu gitt dia chi tr¢ vé tac dia chi cua 1énh sau
lénh goi thu tuc CALL. Khi chidm dut thi hanh tha tuc, 1énh tr& vé RETURN
nap dia chi tr& vé vao PC.

+ Trong cac kién trac CISC (VAX 11, 80x86, 680x0), dia chi tré vé duogc
gitt & ngan xép. Trong cac Kién trac RISC, mot thanh ghi dic biét (thuong la
thanh ghi R31) duoc dung dé leu gitr dia chi tro ve.

+ Lénh goi thu tuc la méot 1€nh loai IMPL Ri, 1énh nay lam cac tac vu: R31 :=
PC : dé dia chi tré vé trong R31

- PC :=Ri; nhay t¢i dia chi ca thii tuc nam trong thanh ghi Ri

+ Lénh tro vé khi chdm duat thu tuc 1a JMP R31, vi thanh ghi R31 chira dia
chi tré vé.

+ Viéc dung mot thanh ghi dic biét dé luu trir dia chi tré vé 1a mot giai
phap chi ap dung cho cac thi tuc cudi cung, nghia 1a cho thu tuc khong goi thu tuc
nao ca. Pé c6 thé cho cac thi tuc co thé goi mot thi tuc khac, ta ¢ hai giai phap:

+ Gidi phdp 1: c6 nhiéu thanh ghi dé luu trit dia chi tré vé

+ Gidi phdp 2: luu gitr dia chi tro vé& & ngan xép.

- Viéc goi thi tuc ¢6 thé duogc thuc hién bang chudi Iénh sau day :

- ADDI R30, R30,4 - R30 1a con tré ngan xép
- STORE R31, (R30) - lwu gitr dia chi tro vé
- JMPL Ri ; goli thu tuc

Nguoi ta dung chudi 1énh sau day dé tro vé chuong trinh goi
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- LOAD R31, (R30) ; phuc hdi dia chi tro vé

- SUBI R30, R30,4 : cap nhat con tré ngan xép
- JMP R31 © tré vé chuong trinh goi
Addresses Main Memory
4000 l
Main
4100 CALL Procl A
4101 Program
v
A6 00 CALL Proc2 4 -+,
4601 Procedure l
4650 CALL Proc2 Procl
4651 <
/1 )
RETURN v/
4800
Procedure
Proc2
RETURN ,/u/
{a) Calls and returns {b) Execution sequence
4ol d651
410 411 4101 4101 411
(2) Inital stack () After {c) Inidal (d) After (e After M After ig) After
ahichis CALL Procl CALL Proc? RETURN CALL Proc? RETURN RETURN

Hinh 2.10: Goi thu tuc va tré vé khi thuc hién xong thu tuc

- Viéc truyén tham sé tir tha tuc goi dén thu tuc bi goi c6 thé thuc hién bang
cach ding cac thanh ghi ciia bo xtr Iy hodc dung ngan xép. Néu sd tham sb can
truyén it, ta dung cac thanh ghi.
3.2.2 Tap lénh cua b xur Iy 8086/8088

~ Chip 8086

+ Chip 8086 bit diu dugc phat trién tir nim 1978 va dua ra thi trudng nim

1980. Pay 1a bo xir 1y 16 bit, cac thanh ghi bén trong 16 bit va né xir Iy 16 bit sb licu
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cung mot luc.
- Chip 8088

+ Ra doi sau chip 8086, n6 c6 ciu truc bén trong va tip 1énh hoan toan giéng
8086, chi khac ¢ kénh truyén so liéu voi thé gisi bén ngoai.

+ Tap 1énh cua cac bo xir Iy 8086/8088 chi co thé 1am cac phép tinh sb hoc véi
s6 nguyén, khong thyc hién duoc cac phép tinh sb hoc véi s6 dau phiy dong (sé thuc)
mot cach truc tiép. Khi can lam cac phép tinh sd hoc véi s6 dau phay dong thi c¢6 thé
stt dung giai phap phin mém, bang cach l4p cac chuwong trinh con. DAy 1a giai phap
dugc dung nhiéu nhét, chwong trinh con c6 thé tao ra cac két qua du phay dong boi
cac phép tinh logic va sb hoc trén cac sd nguyén.
2.4Kiém tra
Céu 1: Cum tir “CPU Pentium IV-2.4GHZ” mang thong tin vé:

1. Héng INTEL va toc d6 ctia CPU
2. Hang san xuat CPU va tan s lam viéc ciia CPU
3. Loai CPU va toc d¢ cia CPU
4. Loai CPU va tin s lam viéc ciia CPU
Céu 2: Két qua ctia phép nhan giira hai s6 2000 va 300 ¢ hé thap phan duoc chira
trong thanh ghi nao?
1. DX
2. AX
3. AXDX
4. DXAX
Ciau 3: Loai BUS nao 1am nhiém vu diéu khién cac tin hiéu doc/ghi dir liéu gitra chip
vi Xt 1y va bd nhé
1. Bus diéu khién
2. Bus dia chi
3. Bus dir liéu
4. Bus dia chi va Bus diéu khién
Cau 4: LCD ma tran thu dong dap ung tin hicu la:
1. 150 ms dén 350 ms
2. 150 ms dén 300 ms
3. 200 ms dén 400 ms
4. 250 ms dén 450 ms
Cau 5: Bo nhé Video RAM co méy ché do 1am viéc

A~ wnp e
A wWN R

Cau 6: Video RAM lam viéc v&i man hinh c6 do phan gidi 1a 780 x 450 va c6 kha
nang hién thi 64 mau thi dung lwong nh¢ can thiét cho Video RAM d6 1a:
1. 257 KB
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2. 255 KB
3. 256 KB
4. 258 KB

Céu 7: Chip diéu khién dd hoa CRTC 6845 MC c6 bao nhiéu chan dia chi
1. 12 chan

2. 13 chan
3. 14 chan
4. 15 chan
Céu 8: Chip diéu khién d6 hoa CRTC 6845 MC c6 may ché d6 1am viéc
1.1
2. 2
3. 3
D.4
Cau 9:Chip diéu khién d6 hoa CRTC 6845 MC c6 bao nhiéu chan dit liéu hai chiéu va
dia chi dong

1. 6 chan dir liéu hai chiéu va 3 chan dia chi dong
2. 7 chan dix liéu hai chiéu va 4 chan dia chi dong
3. 8 chan dir liéu hai chiéu va 5 chin dia chi dong
4. 9 chan dit liéu hai chiéu va 6 chan dia chi dong
Cau 10: Trong bang ma ASCII, 1 ky tu dugc mi hoa bang may bit?
1. 7 bit
2. 8hit
3. 16 hit
4. 32 bit
Cau 11:Chuyén s6 16(H) sang hé nhi phan.
1. 0010110
2. 00010110
3. 0010011
4. 00101100
Cau 12. Bdi véi s6 nguyén cé dau, 8 bit, ding phuong phap “Ma bu 27, gia tri biéu
dién s6 81 la:
1. 0101 0001 b. 0000 1100
2. 00001110 d. 0100 1010
Céu 13. C6 biéu dién “1111 1101” dbi v6i s6 nguyén c6 dau, 8 bit, dung phuong phap
“Ma bu 27, gia tri cua no la:
1. Khong ton tai b. —3 ¢. 3d. 253
Céu 14. Bdi v6i cac sb co dau, phép cong trén may tinh cho két qua sai khi:
1. Cong hai s6 duong, cho két qua am
2. Cong hai s6 4m, cho két qua duong
3. C6 nhé ra khoi bit cao nhat
4. Caavab
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Céu 15. Dai bidu dién s6 nguyén khong dau, n bit trong mdy tinh la:
1. 0->2nb.0->2.n-1
2. 0->2n-1d.0->2n
Cau 16:Hay xac dinh gié trj ctia cac s nguyén c6 dau duoc biéu dién theo ma bu hai:
A =11011011
35
-35
-37
37
Cau 17: Thuc hién phép cong 2 sé nguyén khong dau sau: 71 + 25
. 01100000
2. 01010000
3. 10100000
4. 01101000
Cau 18:Thyc hién phép cong 2 s6 nguyén c6 dau sau: -71 + (+25)
1. 00101110
2. 01011100
3. 01101110
4. 01011101
Cau 19: Tai sao phai phan cip bo nhé?

1
2
3
4
u
1

1. Dé tién cho viéc quan 1y
2. Pé giam chi phi khi thiét ké
3. Dé giam thoi gian tim doc dir liéu cia CPU
4. Ca a,b,c déu ding
Cau 20:Thyc hién phép trir 2 s6 nguyén c6 dau sau: 80 - 58
1. 100110110
2. 101010110
3. 100010110
4. 100011110
Cau 21: Thyc hién phép nhan 2 s6 nguyén c6 dau sau: 12 x 11
1. 10000100
2. 11000100
3. 11000010
4. 10001001
Cau 22. Dai biéu dién s6 nguyén c6 dau, n bit trong may tinh la:
1. -2(n-1)->2(n-1)
2. -2n-1->2n+1
3. -2n-1-1->2n-1-1
4. -2n-1->2n-1-1
Cau 23. Dbi voi cac sd khong du, phép cong trén mdy tinh cho két qua sai khi:
1. Cong hai s6 duong, cho két qua am
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2. Cong hai s6 am, cho két qua duong
3. C6 nhé ra Khéi bit cao nhit
4, Caavab
Cau 24. Dbi voi cac sd co dau, phép cong trén may tinh cho két qua sai khi:
1. Cong hai s6 duong, cho két qua am
2. Cong hai s6 4m, cho két qua duong
3. C6 nhé ra khéi bit cao nhit
4, Caavab
Cau 25. Nhiém vu chinh cua ALU la:
1. Thuc hién phép cong
2. Nhu la diu vao ciia thanh ghi tich liy
3. Thay ddi logic hodc sb hoc cac tir dit liéu
4. Tt ca cac cong viee duoc ké o day.
Cau 26. Hau hét cac phép toan sd hoc va logic trong vi xir Iy thuc hién thao tac giita
cac ndi dung cua vung nhd hodc ndi dung cua thanh ghi voi :
1. Thanh ghi tich liy A fc
2. PC
3. Thanh ghi dia chi bd nhd
4. Thanh ghi 1énh
Céau 27 . Cac thanh ghi B,C,D E c¢6 thé st dung nhu :
1. PC
2. Thanh ghi dia chi by nho
3. Thanh ghi chung
4. Cap thanh ghi DC
Cau 28. Muc dich chinh cta thanh ghi tam thoi:
1. Két ndéi ALU véi Bus dir liéu trong ciia CPU
2. Két nbi thanh ghi v6i thanh ghi tong
3. Cach biét dau vao vara cia ALU
4. Pam bao lvu dit lidu cua thanh ghi tong
Cau 29. Thanh ghi dia chi bd nho tro toi :
1. Céc ndi dung cia ngan nhd
2. Vung nho
3. Mot thanh ghi nhé
4. Vung cua ALU
Cau 30. Trong khi thyc hi€én mot 1€nh, thanh ghi Iénh (IR) luu trir 1énh:
1. Trude
2. Hién thoi
3. Saudo
4. Ludn ludn (a,b,c)
Cau 31. B9 dai cuaa thanh ghi 1énh phu thudc:
1. Kién tric cia CPU
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2. Thiét ké CPU 8 bit hay 16 bit
3. Kich thudc cua bo nhd duoc danh dia chi
4. Téc do CPU
Cau 32. 640 KB dau tién ctia bo nhd goi la:
1. BO nhé mé rong
2. B0 nhé qui wéc
3. B0 nhé phéan trang
4. B0 nhé vung trén
Cau 33. Dbi voi bo nhé ROM, phat biéu nao sau day 1a ding:
1. C6 thé dung dién dé xo4a PROM
2. PROM la loai ROM c6 thé x04 va ghi lai nhiéu lan
3. EPROM la loai ROM c6 thé xo04 va ghi lai nhiéu lan
4. Co thé dung dién dé xo4a EPROM
Céau 34. Cho chip nhd SRAM cé dung lugng 16K x 8 bit, phat biéu niao sau day la
dang:
1. Cac dwong dia chila: A0 -> Al13
2. Cac duong dia chi la: DO -> D13
3. Cac duong dir licu la: A0 -> Al4
4. Cac duong dir liéu la: D1 -> D8
Cau 35. B nhd dém Cache L1 va Cache L2 cung duoc ché tao béng:
1. SDRAM
2. SRAM
3. DRAM
4. DDRAM
Céu 36:Thyc hién phép chia 2 s6 nguyén c6 dau sau: 159 : 12
1. 1101
2. 1011
3. 1100
4. 1001
Céu 37: Biéu dién s6 sau -12.652 sang chuan IEEE 754/1985
1. D14A0000H
2. C14A0000H
3. B14CO000H
4. A14E0000H
Cau 38:X4c dinh gia tri & hé 10 qua s6 sau 419E0000H
1. 19.75
2. 18.75
3. 19.74
4. 19.76
Cau 39: Trong may tinh, bd nhé DRAM dugc coi la
1. Bo nhé ban din dong
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2. B0 nhd ban dan tinh
3. B0 nhé ngoai
4. B0 nho trong
Cau 40:Trong may tinh, b nhd SRAM duoc coi la
1. Bo nhé ban din tinh
2. B0 nho ngoai
3. B0 nhé trong
4. Bo nhd ban dan dong
Cau 41:Tin hiéu diéu khién RAS cia CPU trong viéc nap dir liéu dugc dung dé diéu
khién
1. Nap dia chi hang cia DRAM
2. Nap dia chi c6t cua DRAM
3. Nap dia chi hang cuia SRAM
4. Nap dia chi cot cia SRAM
Cau 42:Hay tinh dja chi vat Iy cia mot 6 nhé néu biét dia chi logic ctia nod 1a
3ACF:1000
1. 3BCFO
2. 3BDFO
3. 3BCEO
4. 4BCFO
Cau 43:bia chi OFFSET ctia mot 6 nhd dugc quan ni¢m la
1. Dia chi cia mot doan chira 6 nhé
2. bia chi vat ly cia 6 nhd
3. Dia chilénh trong doan chira 6 nhé
4. Dia chi logic cuia mot 6 nhé
Céu 44:B6 nhé ROM c¢6 thé ghi va xo4 bang dién duoc goi 1a

1. ROM

2. PROM

3. EPROM
4. EEPROM

Cau 45: SDRAM c6 nghia la:
1. RAM vura tinh, vira dong
2. RAM c6 toc dd chay dong bd véi Bus hé thong

3. RAM dong
4. RAM tinh
Cau 46:B6 nhd ROM c6 thé lap trinh 1 lan dugc goi la:
1. ROM
2. PROM
3. EPROM
4. EEPROM

Cau 47. Xét bd nhd cache, c6 cac k¥ thuat anh xa dia chi sau day:
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Truec tiép, lién két hoan toan, lién két tip hop
Lién két hoan toan, lién két phu thudc, gian tiép
Lién két tap hop, lién két phan tir, gian tiép
Truc tiép, lién két phan tir, lién két gian doan
Cau 48 Trong céc yéu t6 sau, yéu to nao thuong khong thay doi trong qua trinh truy
cap dir li€u trén dia va phu thude nhiéu vao cong nghé ché tao dia cung:
1. Thoi gian dich chuyén dau doc trung binh

O

2. Thoi gian tré do quay dia
3. Thoi gian doc/ghi dir liéu
4. Ca (a) va (b) déu dung
Cau 49. V&i mot dia mém c6 kich thude 360 Kb va sd sector trén mot track 1a 9, sb
track cua dia mém la:
1. 80
2. 36
3. 39
4. 40
Cau 50. V&i mot dia mém c6 kich thude 1.2 Mb, sb track 1a 80, sd sector trén mot
track la:
1. 10
2. 12
3. 15
4. 30
Cau 51. Vi mot dia mém c6 sb track 13 80, sd sector trén mot track 14 9, dung lugng
cua dia la:
1. 360 Kb
2. 720 Kb
3. 1.2 Mb
4. 1.44 Mb
Cau 52. Trinh ty xu ly thong tin cia may tinh di¢n tur 1a:
1. CPU — bia cung — Man hinh
2. Nhin thong tin — Xir Iy thong tin — Xuit thong tin
3. CPU — Ban phim — Man hinh
4. Man hinh — May in — Dia mém
Céu 53. Hé thong nhé ctia may tinh bao gdm:
1. Cache, Bo nhé ngoai
2. B0 nhé ngoai, ROM
3. Dia quang, B nh¢ trong
4. B0 nhé trong, B nhé ngoai
Cau 54. MBR cua dia cting ¢6 kich thudc la:
1. 1 sector
2. 1track
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3. 1lcylinder
4. 512 bits
Cau 55. Mot lién cung di cép cho 1 file trén 6 dia cting khong lién két véi mot muc
vao cua root directory dugc goi la.
1. Fragmented File
2. Lost Cluster
3. Detached Cluster
4. Cross Linked Cluster
Cau 56. Mot lién cung dugc bang FAT cip phat cho hai hay nhiéu tép tin duoc goi 1a:
1. Bad
2. Cross-linked
3. Lost
4. Fragmented
Céu 57. Cau hinh cho 6 dia cing 1 chinh hay phu thuong dugc thyc hién thong qua.
1. Vitri cta 6 dia cing lap trén cap dit liéu
2. Dip switches
3. Jumpers
4. Thiét 1ap bang phan mém
Cau 58: Bé mit cua dia dugc doc hoic ghi thong qua:
1. Head
2. Track
3. Cylinder
4. Sector
Cau 59: 640 KB dau tién cia bd nhd goi 1a
1. B6 nhé md rong
2. B0 nhé qui wéc
3. BO nh¢ phan trang
4. B0 nhé vung trén
Cau 60:Vung nhé tir 640 KB dén 1024 K goi la
1. B6 nho qui udc
2. B0 nhé vung trén
3. BQ nhé vung cao
4. B nhé mo rong
Cau 61: RAM c¢6 dic diém nao trong cac dac diém sau
1. B0 nhé chi doc
2. Bo nhé truy cip ngiu nhién
3. B0 nhé chi ghi
4. Mat dién khong bi mat thong tin
Cau 62:B0 nhd ban dan 1a
1. O dia cimg
2. bia CD-ROM
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3. RAM va ROM
4. Ca 3 loai trén
Cau 63:Bd nhd ROM c¢6 thé ghi va xoa béng tia cuc tim dugc goi la
1. ROM
2. PROM
3. EPROM
4. EEPROM
Cau 64: S6 chan dit liéu cia module nhé SDRAM la
1. 32 chan
2. 128 chan
3. 256 chan
4. 64 chan
Cau 65:Chuong trinh BIOS dung dé kiém tra cic phan cling quan trong ctia may tinh
trong tién trinh khoi dong may duoc goi 1a
1. Khéi dong
2. POST
3. Kiém tra 15i
4. Nap hé diéu hanh
Cau 66:S6 bit 16n nhat ma CPU c6 thé xir Iy duoc tai mot thoi diém dugc goi la:
1. Data bus
2. Data Path Size
3. Data Word Size
4. Data Font Size
Céau 67: B nhé dém Cache L1 va Cache L2 cung duoc ché tao bang
1. SDRAM
2. SRAM
3. DRAM
4. DDRAM
Cau 70:Mot Module nhd SDRAM c6 dung luong tdi da
1. 123 MB
2. 256 MB
3. 64 MB
4. 512 MB
Cau 68. Bé doc hodc ghi duoc dit liéu trén dia cirng BIOS can thong tin nao trong cic
thong tin sau:
1. Head
2. Cylinder
3. Sector
4. Ca 3 thong tin trén
Cau 69. Trude khi mot 6 dia cung co thé duoc st dung n6 phai dugc thuc hién:
1. Phan vung
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2. Dinh dang
3. Lap dat vao may tinh
4. Ca 3 cong viéc trén
Cau 70. Mot lién cung tréng trong bang FAT 12 duoc hé diéu hanh DOS danh dau la:
1. FFFh
2. 000h
3. FF7
4. Mot gia tri bat ky
Cau 71. Mot lién cung hong trong bang FAT 12 duoc hé diéu hanh DOS danh diu la:
1. FFFh
2. 000h
3. FF7h
4. Mot gia tri bat ky
Cau 72. Bang FAT32 ¢6 uu diém hon so véi FAT16 béi vi:
1. N6 khong quan 1y duogc 6 dia cting 16n
2. NO quan ly dugc it cluster
3. Kich thuéc cua bang FAT 32 16n
4. Quan Iy cac 0 cirng 16n hon 2GB d& lang phi hon FAT16
Cau 73. SO lién cung t6i da ma bang FAT16 quan ly dugc la:
1. 216
2. 216-2
3. 216-2
4. 65535
Cau 74. Str dung jumper trén 6 dia cing dé:
1. Thiét 1ap 6 cung 1a chu
2. Thiét 1ap 6 cting 1a t&
3. Lua chon cap
4. Ca 3 truong hop trén
Cau 75. Mot 6 dia cimg c6 1024 Cylinder, 16 dau tir, 63 sector/track. Dung luong cia
6 dia cting do6 la:
1. 500 MB
2. 504 MB
3. 502 MB
4. 405 MB
Cau 76. Chuc nang cua Modul vao/ra:
1. Noi ghép voi BXL va hé thong nhé
2. Nbi ghép v6i mot hodc nhiéu TBNV
3. Caavab déu ding
4. Caavab déusai
Cau 77. V6i phuong phap vao/ra bang ngit, phat biéu ndo sau day la ding:
1. TBNYV la ddi twong chi dong trong trao doi dir liéu
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2. La phuong phap hoan toan xir Iy bang phan cimg

3. CPU la di tuong chu dong trong trao ddi dir liu

4. La phuong phap hoan toan xt Iy bang phan mém
Cau 78:Mot module nhé SDRAM ¢6 s6 chan 1a

1. 186 chan
2. 72 chan
3. 168 chan
4. 184 chan
Cau 79:Khéi nao c6 chirc nang thyuc hién phép nhan trong 8086?
1. ALU
2. BIU
3. EU

4. Caulva cau3
Cau 80:Muc dich cua hoat dong ngét?
1. Gién doan chuong trinh chinh
2. Chuyén t6i chuong trinh con phuc vu ngit lam 1 viéc nao d6
3. Tang hi¢u qua lam viéc ciia CPU
4. Caa,b,c déu sai.
Cau 81:P¢ quan 1y duoc 16MB bo nhé trong thi bo vi xtr Iy can co:
1. 32 duong day dia chi
2. 16 duong day dia chi
3. 24 dwong day dia chi
4. 64 duong day dia chi
Cau 82:B0 giai ma dia chi 74LS138 c6 bao nhiéu chan tin hiéu ra & muc tich cuc théip

O© 00 N O

Céu 83:Ban phim c6 thé dugc két ndi truc tiép voi mainboard thong qua cac cong nao:
. Cong USB
. Cong PS/2
3. Cong DIN 5 chan
4. Ca 3 cong trén
Cau 84:Chudt duoc két ndi méi may tinh théng qua cong nao trong cac cong sau:

1
2
3
4
au
1
2

1. Cong USB
2. Cong PS/2
3. Céng COM
4. Ca 3 cong trén
Cau 85:Kich thuéc ctaman hinh la .................. va dugc tinh bang inch

1. Puong chéo ciia man hinh
2. Chiéu rong ctia man hinh
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3. Chiéu dai cia man hinh
4. Khong c6 thong tin nao trong cic thong tin trén
Cau 86:Cong USB truyén ...bit(s) tai mot thoi diém
1. 1bit
2. 2Dbit
3. 8hit
4. 16 bit
Cau 87:Céap dit liéu cua USB co
1. 1so1
2. 2s0i1
3. 3501
4. 4 sgi
Cau 88. S6 luong phuong phap xac dinh modul ngit 1a:
1. 4 phwong phap
2. 3 phuong phap
3. 2 phuong phap
4. 1 phuong phap
Cau 89. V6i phuong phap vao/ra bang DMA, phat biéu nio sau day 1a ding:
1. TBNV dung tin hiéu DACK dé yéu cau trao doi dit liéu
2. CPU dung tin hiéu DREQ dé tra 15i ddng y DMA
3. DMAC giri tin hiéu HRQ d¢é xin dung cic duong bus
4. DMAC gui tin hiéu HLDA dé xin dung cac duong bus
Céu 90. Cac thanh phan co ban cia TBNV:
1. B chuyén ddi tin hiéu, Logic diéu khién, B dém
2. Bo chuyén ddi trang thai, Logic doc, Bo dém tién
3. B0 chuyén doi hién thoi, Logic ghi, B6 kiém tra
4. B6 chuyén d6i dia chi, Logic nhan, Bo dém Iui
Cau 91: C6 méy cach phan loai may tinh

g &~ WD

1.
2.
3.
4.

Cau 92:Tdc do toi da ctia chuan USB 2.0 la:

1. 200 Mb/s
2. 12 Mbls

3. 150 Mb/s
4. 480 Mb/s

Cau 93:Bus nao trong cac loai bus sau khong phai 1a bus mé rong cia may tinh:

1. System Bus
2. ISA Bus
3. PCI Bus
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4. Ca 3 loai trén
Cau 94:Loai BUS nao 1am nhiém vu diéu khién cac tin hiéu doc/ghi dir liéu gitra chip
vi Xt 1y va bd nhé
1. Bus diéu khién
2. Bus dia chi
3. Bus dir liéu
4. Bus dia chi va Bus diéu khién
Cau 95:Mot cong USB cho phép kétnditdida ...... thiét bi
1. 10
2. 128
3.1
4. 127
Céu 96: Dai thong ti da ctia chuan USB 2.0 la:
1. 200 Mb/s
2. 12 Mb/s
3. 150 Mb/s
4. 480 Mb/s
Céu 97:Hé théng Bus dung dé lam gi?
1. Noi cac bd phan ciia may tinh lai véi nhau
2. N6i CPU va bo nhé ngoai
3. Nobi bd nhd ngoai va b nhd trong
4. No6i bo xir 1y v6i cac bd phan bén ngoai
Cau 98:Bus ndi bo xtt 1y v61 bd nhd thudc loai bus nao sau day:
1. Bus dong bd
2. Bus khong dong bd
3. Bus chét luong cao
4. Bus ré tién
Cau 99:Loai BUS nao lam nhiém vy diéu khién cac tin hiéu doc/ghi dir liéu giita chip
vi xur 1y va bd nho:
1. BUS diéu khién
2. BUS dia chi
3. BUS dir liéu
4. BUS dia chi va BUS diéu khién
Cau 100:Khe cim chuén IDE c6 bao nhién pin (chan):
1. 30
2. 42
3. 40
4. 39
Cau 101:Cdng giao tiép nao khong sir dung cho may in
1. Serial
2. Parallel
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3. Network
4. PS/2
Cau 102: Giao dién ndi tiép v6i may tinh qua cong COM c6 hai dang:
1. DAu ndi DB 25 chan va DB 9 chan
2. DPaundi DB 15 chan va DB 9 chan
3. Déu ndi DB 32 chan va DB 9 chan
4. DPaundi DB 24 chan va DB 9 chan
Cau 103: Dé ghép ndi may tinh v6i man hinh thong qua céng VGA, st dung céap:
1. DB 25 chan
2. DB 15 chan
3. DB 32 chan
4. DB 24 chan
Céu 104:Pé quan 1y dugc 16MB bd nhé trong thi bd vi xtr 1y can c6:
1. 32 duong day dia chi
2. 16 duong day dia chi
3. 24 dwong day dia chi
4. 64 duong day dia chi
Cau 105:M6t module nhd DDRAM c¢6 sb chan 1a
1. 186 chan
2. 182 chan
3. 184 chan
4. 180 chan
Cau 106:DDRAM viét tit clia cum tir
1. Double Data RAM
2. Double Data Rate Dynamic RAM
3. Double Data Rate RAM
4. Double Dynamic RAM
Cau 107:SDRAM viét tét clia cum tir
1. Static Dynamic RAM
2. Static Data RAM
3. Static RAM
4. Synchronuos Dynamic RAM
Cau 108: Trong hau hét cac trudng hop chuong trinh POST két thuc thanh cong co
....... beep dé bao hiéu tat ca cac phan cimg duoc test déu 1am viée tét

4. D.Khong c6

Cau 109:Vung nhé tir 1024 KB dén 1088 KB goi 1a
1. BO nhd qui udce
2. B6 nh¢ vung trén
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3. B0 nhé vung cao
4. BQ nhé mo rong
Cau 110: Bo giai ma dia chi 74LS138 c6 may dau vao
1. 3
2. 4

ol

Cau 111:Bo giai ma dia chi 74LS138 ¢6 bao nhi€u chan tin hi¢u ra & muc tich cuc thép

rwroPR S sow
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Cau 112:Vung dia chi ttr ESO00H dén EBFFFH 1a cta chén tin hiéu ra & muc tich cuc
thap nao

1. Y1

2. Y2

3. Y3

4. Y4
Cau 113:Khi CPU truy nhdp mdt tir nhé (cia BNC) ma tir d6 dang c6 trong cache thi
duoc goi la

1. Cache hit

2. Cache miss

3. Hit cache

4. Miss cache
Cau 114: May tinh c6 4GB b6 nh¢ chinh, cache ¢6 dung luong 256KB, va cir 32 byte
thi tao thanh 1 line. Héi dia chi tai truong Tag, line, byte 1a bao nhiéu

1. Tag =14, Line =13, Byte=5

2. Tag=13,Line=14,Byte=5

3. Tag=13, Line =13, Byte=4

4. Tag= 14, Line =15, Byte =4
Cau 115:1 GHZ bang ................ chu ky xung nhip trong mot don vi thoi gian

1. 1000000

2. 100000000

3. 1000000000

4. 10000000000
Cau 116:Tin hiéu diéu khién RAS cua CPU trong viéc nap dir liéu dugc dung dé diéu
khién

1. Nap dia chi hang cia DRAM
Nap dia chi co6t cia DRAM
Nap dia chi hang cia SRAM
Nap dia chi cft cia SRAM

> wmn
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Cau 117:Pé doc hodc ghi duoc dir liéu trén dia cirng BIOS can thong tin ndo trong cac
thong tin sau:
1. Head
2. Cylinder
3. Sector
4. Ca 3 thong tin trén
Cau 118:Trudc khi mot 6 dia cimg c6 thé duoc sir dung nd phai duoc thuc hién:
1. Phén vung
2. Dinh dang
3. Lap dat vao may
4. Ca 3 cong viéc trén
Cau 119:Mot 6 dia cting c6 1024 Cylinder, 16 dau tir, 63 sector/track. Dung luong cta
6 dia ctimg d6 la:
1. 500 MB
2. 501 MB
3. 502 MB
4. 503 MB
5. 504 MB ???
Cau 120: Khi truy cap dia CD-ROM thi dia phai quay véi van tdc:
1. Khong doi
2. Thay doi
3. 7200 vong/phut
4. 52 vong/phut
Cau 121:M6t dia mém 2 mit ¢ 40 track trén mot mat, 18 sectors trén mot track. Hoi
dfa mém trén c6 dung lugng bao nhiéu ?
1. 360 KB
2. 720 KB
3. 2.88 MB
4. 1.44 MB
Cau 122: Pbi voi dia mém tat ca cac track co:
1. Cung so6 Sector
2. 10 Sector/track
3. Khong cung sb Sector
4. 512 byte
Cau 123:Hién tuong cac lién cung cua tép tin khong nam canh nhau trén dia duoc goi

la:
1. Tép tin nam rai rac
2. Tép tin c6 nhiéu manh
3. Tép tin khong canh nhau
4. Tép tin bi phan manh
Cau 124:Track duoc danh sb:
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Bit dau tir 0 va tir ngoai vao trong
Bit dau tir 0 va tir trong ra ngoai
Bit dau tir 1 va tir ngoai vao trong
Bit dau tir 1 va tir trong ra ngoai
125: RAID ¢6 ... cap

@
o>

o 01 B~

126: RAID Level 0 stir dung k¥ thuat
Disk Stripping
2. Disk Mirroring
3. Disk Duplexing
4. Str dung ca 3 ky thuat trén
Cau 127:Sector duge danh sb bat dau tir:
1. 0
2. 1
3. 2
4, Ngau nhién
Cau 128: Ban phim c6 thé dugc két ndi tryc tiép voi mainboard thong qua cic cong

(@)
[SH
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w

nao:
1. Coéng USB
2. Cong PS/2
3. Coéng DIN 5 chan
4. Ca 3 cong trén
Cau 129:S6 luong diém anh trong mot man hinh duogc goi la:
1. Dot Pitch
2. Screen Size
3. Resolution
4. Refresh Rate
Cau 130:Cluster dugc DOS dénh sb bt dau tir:
1. 0
2. 1
3. 2
4. Ngiu nhién
Cau 131:RAID viét tit clia cum tir:
1. Redundant Array of Inexpensive Disks
2. Reduce Array of Inexpensive Disks
3. Redundant Array of Independent Disks
4. Round Array of Independent Disks
Cau 132: Chudt dugc két ndi moi may tinh thong qua cong nao trong cac cong sau:
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Cong USB

Cong PS/2

Cong COM

Ci 3 cong trén

133:Kich thuéc ctaman hinhla .................. va duoc tinh bang inch

1.
2.
3.
4.
Cau
1. Pwong chéo cia man hinh
2. Chiéu rong ciia man hinh
3. Chiéu dai cia man hinh
4. Khong c6 thong tin nao trong céac thong tin trén
Céu 134: Cong USB truyén ...bit(s) tai mot thoi diém
1. 1bit
2. 2bit
3. 8hit
4. 16 bit
Cau 135:USB viét tit cia cum tir:
1. Universal Serial Bus
2. Universal System Bus
3. Unique Serial Bus
4. Khong c6 tén nao trong cac tén trén
Cau 136:Cap dir liéu cua USB c6
1. 1so1
2. 2s0i1
3. 301
4. 4 sgi
Cau 137:Ma quét ctia phim nam & hang 5 cot 7 la:
1. 01010101
2. 01110101
3. 01100111
4. 01011110
Cau 138: SDU khi truyén ma quét ctia phim nam & hang 4 cot 6 l:
1. 11011001000
2. 11011011000
3. 01010001100
4. 11000001100
Cau 139:Tdc do tbi da clia chuan USB 2.0 la:
1. 200 Mb/s
2. 12 Mb/s
3. 150 Mb/s
4. 480 Mb/s
Cau 140:Bus nao trong cac loai bus sau khong phai 1a bus mé rong ctia may tinh:
1. System Bus



2. ISA Bus
3. PCI Bus
4. Ca 3 loai trén
Céau 141:Mo6t phim da nhan trén ban phim c6 ma 47H. Hay biéu dién ciu trac dir lidu
ctia phim nay trong Video RAM voi mau ky tu vang trén nén do sang binh thuong va
nhap nhay
1. 1100011001000111
2. 1000011001000111
3. 1100011001000101
4. 1100011001000011
Céu 142:CPU chi ra hién tuwong tran c6 dau bang cach thiét 1ap cd
1. CF
2. OF
3. SF
4. ZF
Cau 143: Thuc hién phép tinh sau: 23E(H) + BFD(H)
1. E3B(H)
2. B.3EB(H)
3. C.3FB(H)
4. D.3F4(H)
Cau 144:Khi khéi dong, vi xir 1y s€ thuc hién chuong trinh & dau trudce tién?
1. ROM
2. RAM
3. O dia cung
4. Pia khdi dong (boot)
Cau 145:Thyc hién phép cong 2 sb6 nguyén c6 dau sau: (+71) + (+25)
1. 01110000
2. 01100000
3. 01101000
4. 01110000
Cau 146:Tdc d6 quay cua dia cing lién quan toi:
1. Dung luong ciia 6 dia
2. Dung lugng va toc do cua 6 dia
3. Thoi gian ghi/dgc thong tin trén dia
4. Thoi gian truy tim cac Sector
Cau 147:Pia chi tir C8000 dén CIFFF c6 bao nhiéu KROM tuong tng
1. 32 KROM
2. 8 KROM
3. 16 KROM
4. 128 KROM
Cau 148:Mot cong USB cho phép két nbi tdida ...... thiét bi
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1. 10
2. 128
3.1
4. 127
Cau 149: Dai thong tbi da ciia chuan USB 2.0 la:
1. 200 Mb/s
2. 12 Mbl/s
3. 150 Mb/s
4. 480 Mb/s
Cau 150:M06t 6 nhd co6 dia chi la:
1. 1byte
2. 2 byte
3. 3 byte
4. 4 byte
CAU HOI VA BAI TAP
1. C4c thanh phan ciia mot may tinh.
2. Su khéc biét gitra CPU RISC va CPU CISC?
3. Néu khai ni¢ém ma 1€nh, I¢nh may.
4. Cho vi du minh hoa 161 goi thu tuc.
5. Trinh bay tap 1énh cta bd xur Iy 8086/8088.
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CHUONG 3: BOXU LY
Giéi thi¢u

Tir viét tat thuong hay dugc sir dung trong thé gidi cong nghé va lam cho nod nghe
that huyén bi. Khi kham ph4 mot PC hodc laptop méi, cac thong sé k¥ thuat s& dé cap
dén loai CPU ma ban c6 thé mong doi tim thiy trong thiét bi méi ctia minh. Nhung
trén thyuc té, cac con sé nay hau nhu khong bao gid ndi cho ban biét tai sao chung lai
quan trong dén thé.

Khi dbi mit véi quyét dinh phai lua chon gitta AMD va Intel, 16i kép va 4 15i,
hodc i3 va i7, ban c6 thé kho ma biét duoc su khac biét 1a gi va tai sao sy khac biét do
lai quan trong.

Puoc goi 1a bo x1r 1y, bg xtr 1y trung tdm, hodc b vi xur ly, CPU (Central Processing
Unit) 13 bo xtr 1y trung tdm ctia may tinh. CPU xur 1y tat ca cac 1énh ma né nhan duoc
tir phan cing va phan mém chay trén may tinh.

1. Muc tiéu:

- MO ta dugc nhiém vu va cach td chire duodng di cua dit li€u trong bo xur ly;

- Trinh bay nguyén tic van hanh ciia bo diéu khién mach dién ti;

- Trinh bay nguyén tic van hanh cta bo diéu khién vi chuong trinh;

- MO0 ta nhiém vu cua ngét;

- MO ta tién trinh thi hanh 1énh ma may;

- Trinh bay mot s6 k§ thuat xir 1y thong tin: ng dan, siéu 6ng dan.

- Thuc hién céc thao tac an toan v&i may tinh.

2. N¢i dung chuwong
2.1 So' @6 khdi ciia bd xir 1y

Mot bo phan khong thé thiéu dbi véi bat ky may tinh nao d6 1a bo vi xur 1y, bo phan
diéu khién moi hoat dong cua may tinh. Lich st phat trién cac thé hé may vi tinh gén
lién véi su phat trién cac vi xir Iy nhu: 8088, 80286, 80386, 80486, Pentium... Trong
cac may tinh ca nhan thuong chi sir dung 1 vi xtr ly, day chinh 1a trung tam xtr 1y thong
tin va phét ra cac tin hiéu diéu khién. Do vdy, chic ning ciia vi xir Iy & day ciing chinh
la CPU (Control Processing Unit).

Trude khi tim hiéu ciu tric cua mot CPU, chung ta hiy xem xét ki hon cac budc
ma CPU can lam khi thyc hién mot 1énh. D6 1a:

+ Nhan 1énh: CPU nhan 1&€nh tir bd nho.

+ Dich 1énh: La buéc dé CPU gidi ma xem coOng viéc cu thé phai thyc hi¢n 1a gi
dé twong Gmg véi 1énh da duoc nhan.

+ Nhén dir liéu: Bude nay 1 can thiét khi yéu cau cua 1énh phai xtr 1y dit liéu tir
noi khac nhu bd nhé hay cac Module 1/0 (dé két ndi véi cac thiét bi bén ngoai).

+ Xir Iy dit liéu: Budc nay duoc thyc hién khi yéu ciu cua 1énh phai xt Iy di
liéu nhan duoc.

+ Ghi dir li¢u: Budc nay thuong la can thiét @& CPU luu két qua thyc hién ra bd
nhé hay Module 1/0.
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V&i mot loat nhiém vu ma CPU can phai thyc hién & trén, ching ta thay rang bén
trong CPU phai c6 don vi diéu khién CU (Control Unit) dé diéu khién hoat dong
chung ctia né. Bén canh do, phai c6 bo phan xir Iy dir liéu dé thuc hién cac phép tinh
s6 hoc va 1ogic, day chinh 1a don vi s6 hoc va logic ALU (Arithmetic and Logic Unit).
Mot bo phan khong thé thiéu trong CPU 1a tap cac thanh ghi bén trong (registers), noi
luu trit va xir Iy thong tin. Xuat phat tir 6 ma cac CPU déu c6 so d6 khdi biéu dién
nhu hinh dudi day:

Pon vi diéu Pon vi s Tap thanh
khién (CP) hoc va logic ghi (RF).
(ALUV)

Bus bén trong

Don vi ghép ndi bus (BIU)

7% VAN
¢b
Bus diéu  Bus dir Bus dia
khién  Ticu chi

Hinh 3.1: So d6 khéi chung ciia CPU
2.2. Duong din dit liéu
2.2.1. Céc thanh phan dudng dan dit liéu

Phéan duodng dan dit liéu gom:

+ Pon vi s hoc va 16gic (ALU: Arithmetic and Logic Unit).
+ Cac mach dich

+ Céc thanh ghi

+ Cac dudng ndi két cac bo phan trén.

Phan nay chtra hau hét cic trang thai caa bo xir Iy. Ngoai cac thanh ghi téng quat,
phan duong dan dir liéu con chira thanh ghi dém chuong trinh (PC: Program Counter),
thanh ghi trang thai (SR: Status Register), thanh ghi dém TEMP (Temporary), cac
thanh ghi dia chi bd nhd (MAR: Memory Address Register), thanh ghi s6 liéu bd nhg
(MBR: Memory Buffer Register), bd da hop (MUX: Multiplexor), day 1a diém cudi
cua cac kénh dir liéu - CPU va bg nhé, voi nhi€ém vu lap thoi biéu truy cap bo nho tur
CPU va cac kénh dit liéu, hé thong bus ngudn (S1, S2) va bus két qua (Dest).

2.2.2. Nhiém vu cua duong dan dit liéu

Nhiém vu chinh cua phén duong dan dir lidu 1a doc cac toan hang tir cic thanh ghi
tong quat, thuc hién cac phép tinh trén toan hang nay trong bd lam tinh va luan ly
ALU va luu trir két qua trong cac thanh ghi tong quat. O ngd vao va ngi ra cac thanh
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ghi tong quét c6 cac mach chét A, B, C. Thong thudng, sé lugng cac thanh ghi tong
quat 1a 32.

Phian duong di cua dir liéu chiém phan nira dién tich cua bo xtr Iy nhung 13 phan dé
thiét ké va cai dat trong bo xtr 1y

BO XIFLY
BLS 51 52 BUS DEST
Ngld vao
Mgl ra
B
4] Nga vao
L
C I R A T |
]. a 'J' A L :
o S N . p— Diy cic | g3 |
: el gl
U S
R N sy -
K . § TEMP Tf »
H ...
| - ﬁ}—ﬁ »
PC
E o, e e - - - - - - - - - - |
N

L
Ned vao dir ligu

BO NHO TRONG
Dia chi
N ra dir ligu

!

Hinh 3.2: T chtc cia mot xir 1y dién hinh
(Cac duong khong lién tyc 1a cac dudng diéu khién)
2.3. B0 diéu khién
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2.3.1. Chue nang bo diéu khién
Piéu khién nhén 1énh tir bo nhé dua vao thanh ghi 1énh

Tang ndi dung ctia PC dé tré sang 1énh ké tiép

Phat ra cac tin hiéu diéu khién thuc hién 1énh

+
+
+ Giai m3 1énh di dugc nhan dé xac dinh thao tac ma 1énh yéu cau
+
+

Nhan cac tin hi¢u yéu cau tur bus hé thong va dap ung véi cac yéu cau do.

Bo diéu khién tao céc tin hiéu diéu khién di chuyén s6 liéu (tin hi¢u di chuyén )
liéu tir cac thanh ghi dén bus hodc tin hiéu viét vao cac thanh ghi), diéu khién cac tac
vu ma cac bd phan chirc ning phai lam (diéu khién ALU, diéu khién doc va viét vao
bd nho trong...). BO diéu khién cling tao cac tin hiéu giup cac Iénh duoc thuc hi€én mot

cach tuan tu.

2.3.2. Cac phuong phap thiét ké bo diéu khién

- B diéu khién vi chuong trinh (Microprogrammed Control Unit)

' Cac tn hieu |

Thanh ghi lénh

\dieu khén tix,

Bus hé thongi [~
| Clock | >
| Cicco p———"

Mach dav

AV4

B& gial mi

I

————~. Thanh ghi dia

chivi lénh

I

Bd nhd vi

Vi
lénh
tiép

v

chwong trinh

Il

Thanh ghi dém
vi lenh

Il

¢ giai mi vi lénh

Hinh 3.3: Nguyén tic van hanh cta bo diéu khién dung vi chuong trinh
+ B0 nh¢ vi chuong trinh (ROM) luu trit cac vi chuong trinh (microprogram)

n Cac tin hiéu
higu dien !} dieu khien
khién bén !idén Bus hé)

Cdc tin

=
I
|

+ Mot vi chuong trinh bao gdm cac vi 1énh (microinstruction)

+ MBOi vi 1énh ma hoa cho mot vi thao tac (microoperation)

+ Dé hoan thanh mot 1énh can thuc hién mot hodc mot vai vi chuong trinh
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+ Tdc dd cham

- B0 diéu khién dung mach dién tir

Pé hiéu dugce van hanh cta bd diéu khién mach dién tu, chung ta xét dén mé ta vé
Automate trang thai hitu han: c6 nhiéu hé thong hay nhiéu thanh phan ma ¢ mdi thoi
diém xem xét déu c6 mot trang thai (state). Muc dich cua trang thai 1a ghi nhé nhimng
gi ¢6 lién quan trong qua trinh hoat déng cua hé thong. Vi chi c6 mot sb trang thai nhit
dinh nén n6i chung khong thé ghi nhé hét toan b lich sir cia hé thdng, do vay né phai
duogc thiét ké can than dé ghi nhé nhimg gi quan trong. Uu diém cua hé thdng (chi co
mot s hitu han cac trang thai) d6 1a c6 thé cai dat hé thong véi mot luong tai nguyén
¢ dinh. Chéng han, ching ta co thé cai dit Automate trang thai hitu han trong phén
cing may tinh ¢ dang mach dién hay mot dang chuong trinh don gian, trong do, nd c6
kha ning quyét dinh khi chi biét mot luong giéi han dit liéu hodc bang cach dung vi tri
trong doan ma lénh dé dua ra quyét dinh.

/” T - Diy diéu khién
Bg diéu khién dimg mach dn \\,

=l —
Automate | Ngira -
trang tha hituhan  ——m— —» BUF.D.EE! -
— —» dir liéu
= L L=
—
—— ™ |
—
—
) . RS
> TAng —
- Thai —»
'y turong _.,.
lai —
Trang thai Xung
Ngd vao T nhip
IR

- J

Hinh 3.4: Nguyén tdc van hanh cua bo diéu khién dung mach dién tu

Hinh 3.4 cho thiy nguyén tic ctia mot bo didu khién bang mach dién. Cac duong
diéu khién cta phan dudng di s6 lidu 1 cic ngd ra ciia mot hodc nhiéu Automate trang
thai hitu han. Cac ngd vao ciia Automate gom c6 thanh ghi lénh, thanh ghi ndy chira
1énh phai thi hanh va nhitng thong tin tir bo dudng di sd liéu. Ung véi cau hinh cac
dudng vao va trang thai hi¢n tai, Automate sé cho trang thai tuong lai va cac duong ra
tuong tng véi trang thai hién tai. Automate dugc cai dat dudi dang 1a mét hay nhiéu
mach mang logic 1ap trinh dugc (PLA: Programmable Logic Array) hodc cac mach
logic ngau nhién.

K§ thuat diéu khién nay don gian va hitu hiéu khi cac 1énh c6 chiéu dai c¢6 dinh, c6
dang thirc don gian. N6 duoc dung nhiéu trong cac bo xur Iy RISC.
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2.4 Tién trinh thwe hién 1énh may
Viéc thi hanh m§t 1énh ma may c6 thé chia thanh 5 giai doan:
+ Doc Iénh (IF: Instruction Fetch)
Giai ma 1énh (ID: Instruction Decode)
Thi hanh 1énh (EX: Execute)
Tham nhap bo nhé trong hodc nhay (MEM: Memory access)
Luu trit két qua (RS: Result Storing).
MGdi giai doan dugc thi hanh trong mot hodc nhiéu chu ky xung nhip.
2.4.1. Boc Iénh
MAR « PC
IR — M[MAR]
Thanh ghi PC chira dia chi lénh tiép theo
Dia chi chuyén vao thanh ghi MAR
bia chi dua 1én bus dia chi
Pon vi diéu khién yéu cau doc bo nhé
Két qua dua 1én data bus, sao chép vao thanh ghi MBR, dua véo thanh ghi IR
CPU

+
.
+
.

+ + + 4+ +

PC ——>MAR >

Memory

=>
=

Control
Unit

E<: MBR |<:

MEBR = Memory bulfer register
MAR = Memory address register
IR = [nstruction register

PC = Program counter

<=
—>

Address Data Control
Bus Bus Bus

Hinh 3.5:So d6 mo ta qua trinh doc 1énh
2.4.2. Giai ma lénh
+ Lé&nh tir thanh ghi 1énh IR dugc dua dén don vi diéu khién
+ Pon vi diéu khién tién hanh giai ma 1énh dé xac dinh thao tac phai thuc hién
+ Giadi ma 1énh xay ra bén trong CPU
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2.4.3. Nhan di ligu
Giai doan nay thuong chi dugc dung cho cac 1énh nap dit li¢u, luu dit li¢u va Iénh
nhay.
Nhan dit liéu tryc tiép:
+ CPU dua dia chi cua toan hang ra bus dia chi
+ CPU phat tin hiéu diéu khién doc
+ Toén hang dugc doc vao CPU
+ Tuong ty nhu nhan 1énh
Nhan dit lidu gian tiép:

CPU
— MAR
> Y
1
—
Bon —
a6 Kl = B6 nhd
MBR <:
MAR: Thanh ghi dja chl b nha Bus Bus Bus
MBR: Thanh ghi d&m b& nhd dia dir digu

‘ chi liéu khign
Hinh 3.6: So do ta nhan todn hang gian tiép
Qua trinh nhan dit liéu gian tiép:
+ CPU dua dia chi ra bus dia chi
CPU phat tin hiéu diéu khién doc
Noi dung ngan nh¢ dugce doc vao CPU, do6 chinh 1a dia chi cua todn hang

CPU phat tin hi¢u diéu khién doc
Toan hang dugc doc vao CPU
2.4.4. Thyuc hién lénh
+ C6 nhiéu dang tuy thudc vao 1énh
+ C6 thé 1a:
+ Doc/Ghi b nhd

+
+
+ BDia chi nay dugc CPU phat ra bus dia chi dé tim ra toan hang
+
+
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+ Vao/Ra
+ Chuyén gifta cac thanh ghi
+ Thao tac sb hoc/logic
+ Chuyén diéu khién (& nhanh)
+ ..
2.4.5 Luu trir két qua
Rd « Nga ra ALU hodac Rd < MBR
+ CPU dua dia chi ra bus dia chi
+ CPU dua dit liéu can ghi ra bus dir liéu
+ CPU phat tin hiéu diéu khién ghi
+ Dit liéu trén bus dir liéu duoc copy dén vi tri xac dinh > Luu trit két qua trong
thanh ghi dich.

CPU
MAR I
d N
1]
N
tan vi
diéu khién = [V Banhe
P
1]
MEBR :D.
MAR: Thanh ghi dia chi b nhd Bus Bus Bgi
MER: Thanh ghi dém b nh dia  dir dieu
chi ligu khién

Hinh 3.7: So d6 mé ta qué trinh luu két qua
2.5. Ky thuit dng din 1énh

bay la mot ky thuat 1am cho cac giai doan khac nhau cua nhiéu 1énh duoc thi hanh
cung mot luc.

Vi du: Chung ta c6 nhiing 1énh déu din, mdi 1énh duoc thuc hién trong cung mot
khoang thdi gian. Gia sir, mdi 1énh duge thuc hién trong 5 giai doan va mdi giai doan
dugc thuc hién trong 1 chu ky xung nhip. Cac giai doan thuc hi€én mdt 1énh la: léy 1énh
(IF: Instruction Fetch), gidi ma (ID: Instruction Decode), thi hanh (EX: Execute), tham
nhap b nhd (MEM: Memory Access), luu trit két qua (RS: Result Storing).
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Hinh 3.8 cho théy chi trong mot chu ky xung nhip, bd xur 1y co thé thuc hién mot 1énh
(binh thuong 1énh nay duogc thyuc hién trong 5 chu ky).

Chudi 1énh Chu ky xung nhip
1 2 3 4 5 6 7 8 9
Lénh thtr i IF ID | EX | MEM RS
Lénh thir i+1 IF ID EX MEM | RS
Lénh thir i+2 IF ID EX | MEM | RS
Lénh thir i+3 IF ID EX |MEM| RS
Lénh thir i+4 IF ID EX |[MEM| RS

Hinh 3.8: Cac giai doan khac nhau cua nhiéu 1énh duogc thi hanh cing mot lac

So sanh voi kiéu xir 1y tuan ty thong thuong, 5 1énh duge thyc hién trong 25 chu Ky
xung nhip, thi xir Iy 1énh theo k§ thuat éng din thyc hién 5 Iénh chi trong 9 chu ky
xung nhip.

Nhu vay k¥ thuat ong dan lam ting téc do thuc hién cac lénh. Tuy nhién ky thuat
ong dan c6 mot sé rang budc:

- Can phai c6 mot mach dién dé thi hanh mdi giai doan cua 1énh vi tit ca céc
giai doan cua 1énh duogc thi hanh cung luc. Trong mot bo xir 1y khong dung k¥ thuat
ong dan, ta co thé dung bd lam toan ALU dé cap nhat thanh ghi PC, cap nhat dija chi
cua toan hang bo nhd, dia chi 6 nhd ma chuong trinh can nhay t6i, 1am cac phép tinh
trén cac toan hang vi cac phép tinh nay c6 thé xay ra ¢ nhiéu giai doan khac nhau.

- Phai ¢6 nhiéu thanh ghi khac nhau dung cho cac tac vu doc va viét. Trén hinh
3.8, tai mot chu ky xung nhip, ta thiy cung mét lac ¢6 2 tac vu doc (ID, MEM) va 1
tac vu viét (RS).

- Trong mot may c6 k¥ thuat dng dan, co khi két qua caa mot tac vy trude do, 1a
toan hang nguon cua mot tac vu khac. Nhu vay s& c6 thém nhiing kho khan ma ta s&
dé cap ¢ muc toi.

- Can phai giai ma cac lénh mot cach don gian dé co thé giai ma va doc cac
toan hang trong mot chu ky duy nhét cia xung nhip.

- Can phai c6 cac bd 1am tinh ALU hiru hiéu dé co thé thi hanh 1énh sb hoc dai
nhét, ¢6 sb gitr, trong mot khoang thoi gian it hon mét chu ky caa xung nhip.

- Can phai c¢6 nhiéu thanh ghi 1énh dé luu giit 1énh ma chung ta phai xem xét
cho mdi giai doan thi hanh lénh.

- Cudi cung phai cé nhiéu thanh ghi bo dém chuong trinh PC dé c6 thé tai tuc cac
1énh trong trudng hop ¢ ngat quang.

2.6. K¥ thuat si¢u 6ng din 1énh

May tinh c6 ky thuat siéu 6ng dan bac n bang cach chia cac giai doan cua k¥
thuat ng dan don gian, mdi giai doan duoc thuc hién trong khoan thoi gian Tc, thanh
n giai doan con thyc hién trong khoan thoi gian Tc/n. B hitu hiéu cua ky thuat nay
twong duong vai viéce thi hanh n 1énh trong mdi chu ky Tc. Hinh 3.9 trinh bay thi du
vé siéu dng dan bac 2, ¢ so sanh Vi siéu 6ng dan don gian. Ta thdy trong mét chu ky
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Tc, may dung k¥ thuat siéu ong din 1am 2 lénh thay vi 1am 1 lénh trong may dung
ky thuat éng dan binh thuong. Trong may tinh siéu ong dan, tbc do thuc hién Iénh
trong duong véi viée thuc hién mot 1énh trong khoang thoi gian Tce/n. Céc bat lgi cua
siéu 6ng dan 1a thoi gian thuc hién mot giai doan con ngan Tc/n va viéc tri hodn trong
thi hanh Iénh nhay 16n. Trong vi du ¢ Hinh 3.9, néu Iénh thtr i 1a mot 1énh nhay tuong
dbi thi 1énh nay duoc giai ma trong giai doan ID, dia chi nhay dén duogc tinh vao giai
doan EX, 1énh phai dugc nhay téi la Iénh thir i+4, vay co tri tr¢ 3 1€nh thay vi 1 Iénh
trong k¥ thuat dng dan binh thuong.

RS1 |Rs2 |

LS N (N I I N A I

w20 [ [ 1 [ 1 [ 1 [ |

i ik Jirz o1 b2 [Ex1 [Ex2 |mEmi|vem?

S I N E N B

T N N O S S B

S S N B

i | IF | 1 | EX | MEM | RS |

i+1 | 1F | 1D | EX | MEM | RS |

i+2 | 1IF | I | EX | MEM | RS |
Hinh 3.9: Siéu éng dan béc 2 so voi siéu 6ng dan don gian.

Trong khoang thoi gian Tc, may co siéu dng dan lam 2 1énh thay vi 1 1énh nhu
trong may c6 k¥ thuat dng dan don gian.
2.7. Cac chwéng ngai ciia 6ng din Iénh

Khi thi hanh Iénh trong mot may tinh dung k¥ thuat ong dan, c6 nhiéu truong hop
1am cho viéc thuc hién k¥ thuat 6ng dan khong thuc hién dugce nhu 1a: thiéu cac mach
chtrc nang, mot 1énh dung két qua cua Iénh truéc, mot 1énh nhay.

Ta c6 thé phan biét 3 loai khé khian (chudng ngai): khé khian do ciu trac, kho
khan do sé liéu va kho khan do diéu khién.
2.7.1. Chuéng ngai do cu triic

Xung dot ciu tric xay ra khi c6 2 1énh cung c¢b gang st dung cing mot ngudn tai

cung mot thoi diém, c6 thé 1a cung ghi két qua vao mot thanh ghi, ciing truy cép vao
mot 6 nhd, cung yéu cAu mot bo tinh toan sb hoc, hodc khi viéc nap 1énh va doc dir
liéu ttr bo nhé dién ra cting mét lic.
Dé khic phuc xung dot kiéu nay ta thudng str dung cach chén tré vao giita cac chu
ki 1énh hodc t6 chirc lai cac 1¢nh.
2.7.2. Chudng ngai do dir ligu
LAy vi du trudng hop céc énh lién tiép sau:
Lénh 1: ADDR1, R2, R3
Lénh 2: SUB R4, R1, R5
Lénh 3: ANDRG, R1, R7
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Lénh4: OR R8,R1, R9
Hinh 3.10 cho thay R1, két qua cua Iénh 1 chi c6 thé duoc dung cho 1énh 2 sau giai
doan MEM cua 1énh 1, nhung R1 dugc dung cho Iénh 2 vao giai doan EX cua 1énh 1.
Chung ta ciing thay R1 duoc ding cho cac [énh 3 va 4.

1- ADD R1,R2 Rj| F D [EX MEMRS |

2-SUB R4.RI,RSTF D [EX |MEM|RS\ |\ | |

3-AND R6. R1.R4IF ID EX |MEM|RS \

\

4 ORR8,RI.R9 IF ID EX MEMRS |
Hinh 3.10: Chudi 1énh minh hoa khé khan do sb liéu.
Pé khic phuc kho khan nay, mot b phan phan ctimg duoc dung dé dua két qua tir
ngi ra ALU tryc tiép vo mot trong cac thanh ghi ngd vao nhu trong Hinh 3.11.

CAC THANH GHI

L J

| |

EEE: Vo

Da hop Da hop
1vl

_ Thanh ghi
ALU dém E::nhu-f }:éT

/A

Ra 7/
R1 "

Hinh 3.11: ALU véi bo phan phan ctig dua két qua tinh toan trd lai nga vao

Khi bd phan phan cting néu trén phat hién c¢6 dung két qua cia ALU lam toan hang
cho liét ké, né tac dong vao mach da hop dé dua nga ra cia ALU vao ngd vao cia
ALU hoic vao ngi vao ctia mot don vi chic nang khac néu can.

Ta c6 thé han ché xung dot dir liéu béng cach str dung duong dir liéu nodi dac biét.
Ngoai ra c6 thé két hop véi ca viée to chure lai cac 1énh trong chuong trinh.
2.7.3. Chuéng ngai do diéu khién

Céc 1énh 1am thay ddi tinh thi hanh cac 1énh mét cach tuan tu (nghia 1a PC ting déu
dan sau mdi lénh), gay kho khan vé diéu khién. Cac 1énh nay 1a lénh nhay dén mot
dia chi tuyét d6i chira trong mot thanh ghi, hay lénh nhay dén mét dia chi xac dinh
mot cach twong ddi so véi dia chi hién tai ctia bo dém chuong trinh PC. Céc lénh nhay
trén ¢ thé c6 hoic khong diéu kién.
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Trong truong hop don gian nhat, tac vu nhay khong thé biét trude giai doan giai ma
(xem hinh 3.4). Nhu vay, néu 1énh nhay bat dau & chu ky C thi 1énh ma chwong trinh
nhay ti chi dugc bit dau ¢ chu ky C+2. Ngoai ra, phai biét dia chi can nhay dén ma ta
c6 & cudi giai doan giai ma ID. Trong 1énh nhay tuong ddi, ta phai cong do doi chia
trong thanh ghi 1énh IR vao thanh ghi PC. Viéc tinh dia chi nay chi dugc thuc hién
vao giai doan 1D véi diéu kién phai c6 mot mach cong viée riéng biét.

Viy trong trudong hop lénh nhay khong diéu kién, 1énh ma chwong trinh nhay dén bat
dau thue hién & chu ky C+2 néu 1énh nhay bét dau & chu ky C.

Cho cac lénh nhay c6 diéu kién thi phai tinh toan diéu kién. Thong thudng cac kién
trac RISC dit két qua viéc so sanh vao trong thanh ghi trang thai, hoic vao trong thanh
ghi tong quéat. Trong ca 2 trudng hop, doc diéu kién twong duwong véi doc thanh
ghi. Boc thanh ghi ¢ thé dugc thyc hién trong phan nia chu ky cudi giai doan ID.

Mot truong hop khé hon c6 thé xay ra trong nhitng Iénh nhay c6 diéu kién. o 1a
diéu kién duoc co khi so sanh 2 thanh ghi va chi thuc hién 1énh nhay khi két qua so
sanh 13 ding. Viéc tinh toan trén cac dai luong logic khong thé thuc hién dugc trong
phan nira chu Ky va nhu thé phai kéo dai thoi gian thyuc hién 1énh nhay cé diéu kién.
Nguoi ta thuong tranh cac truong hop nay dé khong lam giam muac hiru hiéu cua may
tinh.

Vay truong hop don gian, nguoi ta cé thé dugc dia chi can nhay dén va diéu kién
nhay cubi giai doan ID. Vay c6 cham di mot chu ky ma nguoi ta co thé giai quyét
bang nhiéu cach.

+ Cach thua nhat 1a dong bang ky thuat ong dan trong mot chu ky, nghia la
ngung thi hanh lénh thir i+1 dang 1am néu 1énh thi i 14 1énh nhay. Ta mét traing mot
chu ky cho méi 1énh nhay.

+ Céach tht hai 13 thi hanh 1énh sau 1énh nhay nhung luu ¥ rang hiéu qua cia mot
Iénh nhay bi cham mat mot Iénh. Vay 1énh theo sau lénh nhay duoc thuc hién truéc
khi Iénh ma chuong trinh phai nhay téi duwoc thuc hién. Chuong trinh dich hay
nguoi 1ap trinh ¢6 nhiém vu xen vao mot 1énh hiru ich sau I1énh nhay.

Trong trudng hop nhay c6 diéu kién, viéc nhay c6 thé duoc thuc hién hay khong
thuc hién. Lénh hitu ich dit sau lénh nhay khong lam sai 1éch chuong trinh du diéu
kién nhay ding hay sai.

Bo xt Iy RISC SPARC c6 nhitng 1énh nhay véi huy bo. Cac 1énh nay cho phép
thi hanh 1énh sau Iénh nhay néu diéu kién nhay dung va huy bo thuc hién lénh d6
néu diéu kién nhay sai.

2.8. Cac loai ngit
2.8.1. Ngat

Khai niém chung vé ngat: Ngat 1a co ché cho phép CPU tam dung chuong trinh
dang thuc hi¢n dé chuyén sang thuc hién mét chuong trinh khac, goi 1a chuong trinh
con phuc vu ngit.
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Phan 16n cac nha san xuat may tinh (vi dy nhu IBM, INTEL) dung tir ngat quing dé
am chi su kién nay, tuy nhién mot s6 nha san xuat khac dung tor “ngoai 1€”, “161”,
“bay” dé chi dinh hién tuwong nay.

Bo diéu khién cia CPU 1a bo phan kho thuc hién nhat va ngit quang la phan khé
thuc hién nhét trong b diéu khién. Dé nhan biét duoc mot ngit quang lic dang thi

b

hanh mét 1énh, ta phai biét diéu chinh chu ky xung nhip va diéu nay c6 thé anh huéng
dén hiéu qua cua mdy tinh.
2.8.2. Céc loai ngit

Nguoi ta dd nghi ra “ngét quing” 13 dé nhan biét cac sai sot trong tinh toan s hoc,
va dé tmg dung cho nhitng hién twong thoi gian thyc. Bay gio, ngit quang duoc ding
cho céc cong viéc sau day:

- Ngét do 16i khi thyuc hién chuong trinh, vi du: tran $6, chia cho 0.

- Ngit do 15i phan cimg, vi du 16i b nhé RAM.

- Ngat do mo-dun vao-ra phat tin hiéu ngat dén CPU yéu cau trao doi dir licu.

- Nguoi 1ap trinh muén dung dich vu cta hé diéu hanh.

- Bao tran sd liéu trong tinh toan s6 hoc.

- Trang bd nhé thuc sy khong cé trong bd nho.

- B4o vi pham ving cam ctia bd nhd.

- Béo dung mdt Iénh khdong c6 trong tap 1énh.

- Béo dién bi cit.

Du rang ngit quing khong xay ra thuong xuyén nhung b xir Iy phai dugc thiét ké
sao cho co thé luu giir trang thai ctia nd trude khi nhay di phuc vu ngit quing. Sau khi
thuc hién xong chuong trinh phuc vu ngat, bo xtr 1y phai khoi phuc trang thai ctia n6
dé co thé tiép tuc cong viéc.

2.8.3. Hoat dong cua ngat

Dé don gian viéc thiét ké, mot vai bo xir Iy chi chap nhan ngét sau khi thuc hién

xong 1énh dang chay. Khi mot ngat xay ra, bo xt 1y thi hanh cac budc sau day:

+ 1. Thuyc hién xong 1€nh dang lam.

+ 2. Luu trit trang thai hi¢n tai.

+ 3. Nhay dén chuong trinh phuc vy ngat

+ 4. Khi chuong trinh phuc vu chidm dut, bd xir 1y khoi phuc lai trang thai cii
clia n6 va tiép tuc thyc hién chuong trinh ma né dang thyc hién khi bi ngat.

+ So dd mo ta hoat dong ngat
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SP: Con 1rd ngan xép chi liéu khién

Hinh 3.12: So d6 mo ta chu trinh ngét

+ Noi dung cua bo dém chuong trinh PC (dia chi tré vé sau khi ngat) duoc dua
ra bus dir liéu.

+ CPU dua dia chi (thuong duoc Iy tir con tré ngin xép SP) ra bus dia chi.

+ CPU phat tin hiéu diéu khién ghi bo nhé.

+ Dia chi tro vé trén bus dit liéu dugc ghi ra vi tri xac dinh (¢ ngan xép).

+ bia chi Iénh dau tién cta chuong trinh con diéu khién ngit duoc nap vao PC.
2.9 Kiém tra

CAU HOI VA BAI TAP

Céc thanh phan va nhiém vu cta duong di dir liéu?
Thé nao 1a ngit quing? Cac giai doan thuc hién ngét quing ciia CPU.
V& hinh dé mé ta k¥ thuat ong dan.
Céc kho khan trong k¥ thuat dng dan va cach giai quyét kho khan nay.

e
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CHUONG 4: BO NHO
Giéi thi¢u

Bo nhd may tinh (tiéng Anh: Computer data storage), thuong dugc goi 1a 6 nhé
(storage) hodc bo nhd (memory), 1a mot thiét bi cong nghé bao gém cac phan tir may
tinh va luu trir dit liéu, dugce dung dé duy tri dit liéu s6. N6 12 mét linh kién co ban co
chtrc ning cot 16i ciia cac may tinh.

Bo nhé may tinh bao gdm cac bo nhd dién tinh (non-volatile memory) dé luu trix
dugc dit liéu cua may tinh mogt cach lau dai (khi két thiic mot phién lam vi¢c cua may
tinh thi dit liéu khong bi mat di), hodc bo nhé dién dong (volatile memory) dé luu dir
liéu tam thoi trong qué trinh 1am viéc ciia may tinh (khi két thiic mot phién lam viéc
clia may tinh thi bd nhé nay bi mat hét dir licu).

Céc thiét bi luu trir dit liéu cho bd nhd 1au dai bao gém: bia cting, Bia mém, Dia
quang, Bang tir, ROM, céc loai but nhd...

Cac thiét bi luu trit dit liéu tam thoi trong qua trinh lam vi¢c: RAM may
tinh, Cache...

HAau hét cac bo nhd néu trén thudc loai bd nhé co thé truy cap dir ligu ngﬁu nhién,
riéng bang tur 1a loai by nh¢ truy céap tuan tu.

B nhé may tinh co thé chia thanh hai dang: Bo nhé trong (main memory) va bd
nhd ngoai (secondary memory).

1. Muc tiéu:

- Mo ta duoc cac céip bo nho.

- Trinh bay cach thirc van hanh cta céc loai by nhd.

- banh gia duoc hiéu nang hoat dong cua cac loai bo nho.

- Thuc hién céc thao tic an toan v&1 may tinh.

2. N¢i dung chuwong
2.1. Phan loai by nh¢
2.1.1. Phan loai b nhé theo phuong phap truy nhap

B6 nhd chira chuong trinh, nghia 1a chira 1énh va s6 liéu. Nguoi ta phan bi¢t bd nhd
theo truy nhép nhu sau:

- B0 nhé truy nhap ngdy nhién: Pay 1a loai bd nhé ma khi ta mudn truy nhap dén
mot phan tir bat ky ciia n, khong can phai truy nhap lan luot qua tat ca cac phan tir
dung trude nd. Chinh vi vy ma thoi gian truy nhap dén cac phan tir nhé trong truong
hop nay khong phu thudc vao vi tri ctia cac phan tir nhé (dia cung,...).

- B0 nhé truy nhap tuan tu: Day 1a loai b nhd ma khi chiing ta muén truy nhap
dén mot phan tir bat ky cua no thi phai truy nhdp 1an luot qua tit ca cac phan tir nhd
trude no.

2.1.2. Phan loai theo doc ghi cta b nhé

Tuy theo chirc ning ma bd nhd c6 thé co nhitng kha ning doc/ghi thong tin khac
nhau.

- C6 nhiing loai bd nhé chi cé thé doc thong tin tir chung ma khong thé ghi thong
tin ra chung thuong goi Ia ROM (Read Only Memory).
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- C6 nhing loai bd nhd vira c6 thé doc thong tin lai vira c¢6 thé ghi thong tin ra
chung, thuong goi 1a RAM (Random Access Memory).
2.2. Céc loai by nhé ban din
2.2.1.ROM (Read Only Memory)
2.2.1.1. Pgc diém ROM

B6 nh¢ chi doc ROM ciing duogc ché tao b.'?mg cong nghé ban dan. B nhd ma céc
phan tir nhé ctia nd c6 trang thai cd dinh, thong tin luu giit trong ROM ciing ¢b dinh va
tham chi khong bi mét ngay ca khi mat dién. Chuong trinh trong ROM duoc viét vao
lac ché tao n6. ROM 1a bo nhé khong kha bién .

Luu trir cac thong tin sau:

Thu vién céc chuong trinh con
Céc chuong trinh diéu khién hé thong (BIOS)
Céac bang chirc nang
Vi chuong trinh
2.2.1.2. Cac loai ROM
- ROM mat na: thong tin dugc ghi khi san xuat, rat dat.
- PROM (Programmable ROM): Can thiét bi chuyén dung dé ghi bang chuong
trinh = chi ghi dugc mot lan.
- EPROM (Erasable PROM): Can thiét bi chuyén dung dé ghi bang chuong trinh
- ghi dugc nhiéu 1an. Trude khi ghi lai, x6a bang tia cyc tim.
- EEPROM (Electrically Erasable PROM): C6 thé ghi theo timg byte, x6a bang
dién.
- Flashmemory (B6 nhé cuc nhanh): Ghi theo khéi, x6a bang dién.
2.2.2. RAM (Random Access Memory)
2.2.2.1. Dac diém
RAM la mdt loai bd nhd chinh cia may tinh. RAM dugc goi 1a by nhé truy cap

ngau nhién vi né c6 dic tinh: thoi gian thuc hién thao tac doc hodc ghi ddi v6i mdi 6
nhé 13 nhu nhau, cho du dang & bat ky vi tri nao trong b nhé. Mdi 6 nhé ciia RAM
déu c6 mot dia chi. Thong thudng, mdi 6 nhd 1a mot byte (8 bit); tuy nhién hé thong
lai c6 thé doc ra hay ghi vao nhiéu byte (2, 4, 8 byte). B4 nhé trong (RAM) dugc dic
trung bang dung lugng va to chirc cia né (sé 6 nhd va s bit cho mdi 6 nhé), thoi gian
tham nhap (thoi gian tu lac dua ra dia chi 6 nhd dén lac doc duoc nodi dung 6 nhé do)
va chu ky bo nhé (thoi gian gitta hai lan lién tiép thAm nhap bo nho).

Muc dich: May vi tinh sit dung RAM d¢ luu trit ma chwong trinh va dit liéu trong
sudt qua trinh thyc thi. Pac trung tiéu biéu cia RAM la c6 thé truy cap vao nhiing vi
tri khac nhau trong bd nhé va hoan tat trong khoang thoi gian twong tw, nguoc lai véi
mot sd k¥ thuat khac, do1 héi phai c6 mot khodng thoi gian tri hodn nhét dinh.
2.2.2.2. Cac loai RAM

Tuy theo cong nghé ché tao, ngudi ta phan biét RAM tinh (SRAM: Static RAM) va
RAM ddng (Dynamic RAM).
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RAM tinh dugc ché tao theo cong nghé ECL (CMOS va BiCMOS). Mdi bit nhd
g@)m co cac céng logic v&i1 do 6 transistor MOS, viéc nhd mot dir li¢u 1a tdn tai néu bo
nhé duogc cung cép dién. SRAM la by nhd nhanh, vi¢c doc khong lam huy ndi dung
ctia 6 nh¢ va thoi gian tham nhap bang chu ky bo nhd.

RAM dong dung k¥ thuat MOS. Mbi bit nhé gém c6 mot transistor va mot tu dién.
Ciing nhu SRAM, viéc nhd mét dir li¢u 1a tdn tai néu bd nhd duoc cung cép dién.

Viéc ghi nhé dya vao viéc duy tri dién tich nap vao tuy dién va nhu vay viéc doc mdt
bit nhé 1am nodi dung bit nay bi huy. Vay sau mdi lan doc mot 6 nhd, bd phan diéu
khién bd nhé phai viét lai 6 nhé d6 ndi dung vira doc va do d6 chu ky bd nhé dong it
nhat 12 gap d6i thoi gian thAm nhap 6 nhé. Viée luu giir thong tin trong bit nhd chi 1a
tam tho1i vi tu dién s€ phong hét dién tich da nap vao va nhu vay phai lam tuoi bd nhd
sau moi 2us. Lam tuoi bo nho 1a doc 6 nhé va viét lai noi dung do6 vao lai 6 nhé. Viée
lam twoi duoc thuc hién véi tit ca cic 6 nhé trong bo nhd. Viéc lam tuoi bd nhd duge
thuc hién tu dong béi mot vi mach bd nhd. B nhd DRAM cham nhung ré tién hon
SRAM.

Vee
1

DPuong dia chi
Aol 1

- C Cy o I I

r, G 1T, |
'_l_l_'\ ,../"'J L Transistor

— <] —

Tu diegn ——
T
G il
m:m Bit line Ground
Bit line Puong dia chi Hi’g" e B

B

Hinh 4.1: SRAM va DRAM
- Cac loai DRAM

+ SDRAM (Viét tit tir Synchronous Dynamic RAM) duoc goi 1a DRAM dong
bo. SDRAM gom 3 phén loai: SDR, DDR, va DDR2.

+ SDR SDRAM (Single Data Rate SDRAM), thuong dugc gidi chuyén mon goi
tat 1a "SDR". C6 168 chan, co toc d6 33Mhz, 66Mhz, 100Mhz va 133Mhz. Pugc ding
trong cac mdy vi tinh cil, bus speed chay cung van téc véi clock speed cua memory
chip, nay di 15i thoi.

+ DDR SDRAM (Double Data Rate SDRAM), thuong duoc gidgi chuyén mon
goi tit 1a "DDR". C6 184 chan. DDR SDRAM la cii tién cta bo nhd SDR i toe do
truyén tai gap d6i SDR (200Mhz, 266Mhz, 333Mhz, 400Mhz,...) nhd vao viéc truyén
tai hai lan trong mot chu ky bo nhs. Pa duoc thay thé boi DDR2. Hau hét céc

62



mainboard doi mé&i déu hd trg DDR (va khong hd tro SDRAM).

+ DDR2 SDRAM (Double Data Rate 2 SDRAM), Thuong dugc gidi chuyén
moén goi tat 1a "DDR2". La thé hé thir hai cua DDR v&i 240 chan, lgi thé 16n nhat cua
n6 so v6i DDR 14 ¢6 bus speed cao gap doi clock speed.

+ RDRAM (Viét tit tir Rambus Dynamic RAM), thuong dugc giéi chuyén mon
goi tat 1a "Rambus". Pay 1a mot loai DRAM duoc thiét ké ky thuat hoan toan méi so
véi ki thuat SDRAM. RDRAM hoat dong ddng bo theo mot hé théng lap va truyén dix
liu theo mot hudng. Mot kénh bd nhd RDRAM c6 thé hd tro dén 32 chip DRAM.
Mbi chip duoc ghép ndi tuan ty trén mot module goi 1a RIMM (Rambus Inline
Memory Module) nhung viéc truyén dir liéu dwoc thuc hién gitta cac mach diéu khién
va timg chip riéng biét chir khong truyén giita cac chip véi nhau. Bus bo nhé RDRAM
1a duong dan lién tuc di qua cac chip va module trén bus, mdi module c6 cac chan vao
va ra trén cac dau d6i dién. Do d6, néu cac khe cam khong chira RIMM sé& phai gan
mot module lién tuc dé dam bao duong truyén dugc ndi lién. Téc d6 Rambus dat tur
400-800 MHz Rambus tuy khong nhanh hon SDRAM 1a bao nhung lai dat hon rat
nhiéu nén co6 rat it nguodi ding. RDRAM phai cim thanh cip va & nhiing khe tréng
phai cam nhitng thanh RAM gia (con goi 1a C-RIMM) cho du.
2.2.2.3. Thiét ké mddun nhé ban dan

- Tb chirc chip nho
Ay +—D,
A_I R
«— D,
Chip nhg
] 2" % m bit
Ay —
s — 0.
_F'E
m| =
Hinh 4.2 T6 chtc chip nhé

Céc tin hi€u cua chip nho.

Céc duong dia chi:An-1->A0:c6 2" tir nhé

Céc duong dir liéu:Dn-1 ->DO0: d6 dai tir nhé bang m bit
Dung lugng chip nhé:

2" x m bit

Céc duong diéu khién:
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Tin hi€u chon chip CS (Chip Select)
Tin hiéu diéu khién doc OE(output Enable)
Tin hiéu diéu khién ghi wE(write enable)
Dung lugng chip nh¢=2" xm bit
Can thiét ké dé tang dung luong:
Thiét ké tang d6 dai tir nhd
Thiét ké tang s6 luong tir nhd
Thiét ké két hop
- Tang do6 dai tir nho
+ Vidu:
- Cho chip nhd SRAM 4K x 4 bit
- Thiét ké mddun nhé 4K x 8 bit
+ Giai:
- Dung luong chip nhé=2"2 x 4 bit
- Chip nhé ¢6 12 chan dia chi, 4 chan dit li¢u
- Modun nhé can c6:12 chan dia chi, 8 chan dit liéu
- Tang s luong tir nhd
+ Vidu:
- Cho chip nhé SRAM 4K x8 bit
- Thiét ké mddun nhé 8K x 8 bit
+ Giai:
- Dung luong chip nhé = 22 x 8 bit
- Chip nhé ¢6:12 chan dia chi, 8 chan dit li¢u
- Dung lugng mddun nhé:2* x 8 bit
- 13 chan dia chi, 8 chan dir liéu
2.3. H¢ thong nhé phén cip
Cac dac tinh nhu lugng thong tin luu trir, thoi gian tham nhap bo nhg, chu ky bo
nhé, gia tién mbi bit nhé khién ta phai phan biét cac cAp bo nhd: cac bo nhd nhanh V6
dung luong it dén cac bd nhd cham véi dung luong lén.
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BO VIXULY

cUo
B0
Tap Bo Bo Bo Bo nhé
thanh || ,inhé nhéd || ,nhd | nhd | mang
ghi Cache Cache chinh ngoai
L1 L2

Hinh 4.3: Céc cép bd nhé

Ta nhan thdy rang tir trai sang phai: dung luong ting dan, toc do giam dan, gia
thanh/1bit giam dan.

May tinh luu trit dit lidu ciing theo céu tric phan cip twong tu. Khi cac ung dung
khéi dong, dit liéu va 1énh dugc chuyén tur dia cung tbc d6 cham sang by nh¢ chinh
(RAM dong hay DRAM), noi ma CPU c¢6 thé truy xut nhanh hon. DRAM hoat dong
nhu 1a2 mét ving dém cho dia.

Maiac du DRAM nhanh hon dia cung, né van con bi han ché. Vi thé, dit liéu thuong
dung dén s& dugc chuyén 1én mot loai bo nhé nhanh hon goi 1a bo nhé dém cép 2 (L2).
Loai bd nhd nay co thé nam trén RAM tinh canh bén CPU, nhung nhitng CPU loai
m&i thuong két hop bd nhd dém L2 ngay trén chip bd xu 1y.

O cép cao nhat, thong tin thudong st dung nhat, vi du 1énh cua cac vong lap thuc thi
lap di lap lai, dugc luu truc tiép trong mét vung dac biét ngay trén bd xir Iy goi 1a bo
nhd dém cap 1 (L1). Py 1a loai bd nhé nhanh nht.

B6 nhd dém L2 nam trén CPU c6 téc do truy xuat nhanh gap bon lan so véi truong
hop nd nam trén chip riéng.

Khi bo xir Iy can thuc thi mot cau 1énh nao dé, dau tién nod sé tim kiém trong thanh
ghi dir liéu cia riéng né. Néu dir lidu can thiét khong c6 & do, nd sé tim trén bd nhé
dém L1 va sau d6 1a L2, va néu trong bo nho dém cling khong c¢6 né s€ goi dén bo nhG
chinh RAM. Cubi cing, néu dir liéu van khong co thi hé thong sé phai ly dit liéu nay
tur dia cing.

Cac dac tinh chinh cua cac cép bd nhé dan dén hai mtc chinh 1a: mac cache - bd
nhé trong va mirc by nhé ao (bao gébm bd nhé trong va khong gian cap phat trén dia
cimg) . Cach t6 chirc nay trong sudt d6i véi ngudi sir dung. Ngudi st dung chi thiy
duy nhat mot khong gian dinh vi 6 nhd, ddc 1ap voi vi tri thuc té cua cac lénh va dir
liéu can tham nhap.
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Murc

cache - Bo Cac thanh gh
nho trong
------------------- BO nhoé trong
Mirc bd
nho ao

Dia cung

Bing tir, CD, DVD

Hinh 4.4: Hai mirc by nhé
Céc cap bo nh¢ gitip ich cho ngudi 1ap trinh mudn c¢6 mot bd nhé that nhanh véi chi
phi dau tu gi61 han. Vi cac bd nhd nhanh dét tién nén cac bd nhé duge t6 chtc thanh

nhiéu cap, cip co6 dung luong it thi nhanh nhung dit tién hon cap c6 dung luong cao
hon. Muc tiéu caa viéc thiét lap cac cép bd nh¢ 1a nguot dung c6 mot hé théng bd nhé
ré tién nhu cip bd nhd thap nhat va gan nhanh nhu cip bd nhé cao nhat. Cac cap bo
nhé thuong duoc 16ng vao nhau. Moi dit liéu trong mét cip thi dugc gip lai trong cip
thap hon va c6 thé tiép tuc gip lai trong cp thip nhat.

Chung ta c6 nhan xét rang, mdi cAp bd nhd c6 dung luong 16n hon cap trén minh,
anh xa mot phén dia chi cac 6 nh¢ cia minh vao dia chi 6 nho ciaa cép trén truc tiép co
tdc d6 nhanh hon, va cac cip bd nhé phai co co ché quan 1y va kiém tra cac dia chi anh
Xa.

2.4. Két n6i bd nhé véi bd xir ly

Cache 13 b nhd nhanh, n6 chtra 1énh va dit liéu thuong xuyén dung dén. Viéc lua
chon 1énh va dir liéu can dat vao cache dua vao cac nguyén tic sau day:

- Mot chuong trinh mat 90% thdi gian thi hanh 1énh cua né dé thi hanh 10% s
1énh ctua chuong trinh.

- Nguyén tic trén ciing duoc ap dung cho viéc thAm nhép dit liéu, nhung it hiéu
nghiém hon viéc tham nhap l1énh. Nhu vay c6 hai nguyén tic: nguyén tic vé khong
gian va nguyén tic vé thoi gian

+ Nguyén tdc vé thoi gian: cho biét cac 6 nhé dugc hé thong xtr Iy thadm nhép co
kha ning sé duoc tham nhap trong twong lai gan. That vay, cac chuong trinh dugc cau
tao v6i phan chinh 1a phan dugc thi hanh nhiéu nht va cac phan phu dung dé xir 1y cac
truong hop ngoai 16. Con sb liéu ludn c6 ciu trac va théng thudng chi co mot phan sb
liéu duoc tham nhap nhiéu nhat ma thoi.

+ Nguyén tdc vé khéng gian: cho biét, bo xtr 1y thAm nhap vao mot 6 nhé thi co
nhiéu kha ning thAm nhap vao 6 nhé ¢ dia chi ké tiép do cac 1énh dugc sip xép thanh
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chudi c6 thir tyr.
- T chirc cac cép bd nhd sao cho cac 1énh va dir liu thuong dung duogc nam
trong bo nhé cache, diéu nay 1am ting hiéu qua cua may tinh mét cach dang ké.
2.5. Cac tb chirc cache
2.5.1. Cache (bo nhé @ém nhanh)
Cache c6 tc dd nhanh hon bd nhé chinh
Cache dugc dit gitta CPU va bd nhéd chinh
Nhim ting téc d6 truy cip bé nhé cia CPU
Cache c6 thé duoc dit trén chip CPU

B0 nhé
CPU Cache chinh
Truyén theo tir nhd .
Truyén theo block nhd

Hinh 4.5: B nhé Cache
+ Vi du vé thao tac cta cache:
- CPU yéu cau ndi dung cta ngin nho.
- CPU kiém tra trén cache véi dit liéu nay.
- Néu c6, CPU nhan dir liéu tir cache (nhanh).
- Néu khong cd, doc block nhé chira dir liéu tir bd nhé chinh vao cache.

Tiép d6 chuyén dit lidu tir cache vao CPU.
2.5.2. T6 chuc cache
- Céu trac chung cta cache / b nhd chinh
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Bo nhd chinh

Bo
Tag Cache B
— Lo B»
— L B
| I— Lo B.
I Ly Bs
L L B,
= Ln
Bp-"]

Hinh 4.6 CAu tric cache va bd nhé
- B6 nhé chinh ¢6 2" byte nhé
+ B0 nhé chinh va cache dugc chia thanh cac khdi c6 kich thude bﬁng nhau
+ B0 nh¢ chinh: By, By, By, ..., By1 (p Blocks)
+ B0 nhé cache: Lo, Ly, Ly, ..., Lyg (M Lines)
+ Kich thudc ctua Block = 8, 16, 32, 64, 128 byte
- Mot s Block ctia bo nhé chinh duoc nap vao cac Line cua cache.
- Noi dung Tag (thé nhé) cho biét Block nao ciia bd nhd chinh hién dang duoc
chtra ¢ Line do.
- Khi CPU truy nhép (doc/ghi) mot tir nhé, ¢6 hai kha nang xay ra:
+ Tu nhd dé co trong cache (cache hit)
+ Tu nhd dé khong cé trong cache (cache miss)
Vi sb line cua cache it hon sd block ciia b nhd chinh nén can ¢ mot thuét gidi anh
xa thong tin trong bd nhd chinh va cache.
2.5.3. Cac phuong phap anh xa dia chi
2.5.3.1 Anh xa truc tiép
M3di Block ctia bd nhd chinh chi ¢6 thé duge nap vao mdt Line cua cache:
Bo=2 Lo
B:2> L,

Téng quat:
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B; chi c6 thé nap vao Ljmogm , m 12 s Line cua cache.

. ar Tag Cache B& nhd chint
N bit dia E!ﬂ bd nhé |
Tag Lina Word L B
— - P |
T hit L hil W bi L, B,

So sank

[
cache hil } Ly } E,

cache miss

Hinh 4.7: So d6 anh xa truc tiép
Pic diém cua anh xa truc tiép:
+ MGi mét dia chi N bit cia bd nhé chinh gom ba truong:
- Truong Word gdm W bit xac dinh mot tir nhé trong Block hay Line:
2" = kich thudc cta Block hay Line
- Trudng Line gdm L bit x4c dinh mot trong s6 cac Line trong cache:
2" = sb Line trong cache = m
- Trudng Tag gom T bit:
T=N-(W+L)
+ B0 so sanh don gian
+ X4c suét cache hit thap
2.5.3.2. Anh xa lién két toan phan
- MGdi Block c6 thé nap vao bat ky Line nao ciia cache.
- Dia chi cta bd nhd chinh bao gém hai trudng:
+ Trudng Word gidng nhu trudng hop & trén.
+ Truong Tag dung dé xac dinh Block cia bd nhd chinh.
- Tag xac dinh Block dang nam & Line d6
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Tac  Cache B nhd chink

M bit dla chi b nhd [
A ]
Tag Worc | h
v —, 1
T bit W bit L,
—

cache miss

Hinh 4.8: So d6 4nh xa toan phan
Pic diém cua anh xa lién két toan phén:
+ So sanh dong thoi véi tat ca cac Tag = mat nhiéu thoi gian
+ Xac suat cache hit cao.
+ B0 so sanh phtrc tap.
2.5.3.3. Anh xa lién két tap hop
Cache duoc chia thanh cac Tap (Set)
MJdi mot Set chira mot sb Line
- Vidu: 4 Line/Set = 4-way associative mapping
+ Anh xa theo nguyén tic sau:
Bo 2 So
B> S;
B,=>S,
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. Ta Cache B& nhd chinh
M bit dia chi bé nhd g — - ———
[l - — . s
Tag I Sel ] Word : = -5, :;
= * = —_— — Lz B3
T kit 3 bik W bii — 4 —
—— L= B5
— LE 150
— L7
W l"
So sanh | e —— l
w —
————— . 8, (> —
: T — &
——cache hit
| I
—— - S,‘._.
| I
cache miss o

Hinh 4.9: So d4 4nh xa lién két tap hop
- Dic diém cua anh xa lién két tap hop:
+ Kich thude Block = 2" Word
+ Trudng Set co S bit ding dé xac dinh mot trong s6 V = 2° Set
+ Truong Tag c6 T bit: T =N -(W+S)
+ Tong quat cho ca hai phuong phap trén
+ Thong thuong 2,4,8,16 Lines/Set
- Céc giai thuat thay thé block trong cache
+ Thuat giai thay thé (1): Anh xa truc tiép
- Khong phai lya chon
- MBoi Block chi anh xa vao mot Line xac dinh
- Thay thé Block ¢ Line d6
+ Thuat giai thay thé (2): Anh xa lién két
- Pugc thyc hién bang phan cimg (nhanh)
- Random: Thay thé ngau nhién
- FIFO (First In First Out): Thay thé Block ndo nam lau nhat & trong Set d6
- LFU (Least Frequently Used): Thay thé Block nao trong Set ¢ s6 lan truy nhép
it nhat trong ciing mot khoang thoi gian.
+ LRU (Least Recently Used): Thay thé Block & trong Set twong ung c6 thoi
gian lau nhat khong dugc tham chiéu t6i = Tdi uu nhat.
- Phuong phap ghi dir li¢u khi cache hit
+ Ghi xuyén qua (Write-through): Ghi ca cache va ca bd nh¢ chinh, téc do
cham.
+ Ghi tra sau (Write-back): Chi ghi ra cache, tc d6 nhanh, khi Block trong
cache bj thay thé can phai ghi tra ca Block vé bd nhd chinh.
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- Cache trén cac bg xur ly Intel
+ 80386: Khong co6 cache trén chip
+ 80486: 8KB cache L1 trén chip
+ Pentium: c¢6 2 cache L1 trén chip
- Cache Iénh = 8KB
- Cache dir liéu = 8KB
+ Pentium4: hai mtrc cache L1 va L2 trén chip
- Cache L1: Mdi cache 8KB, Kich thuéc Line=64byte, anh xa lién két tap
hop 4 duong.
- Cache L2: 256KB, Kich thudc Line=128byte, anh xa lién két tap hop 8
duong.
- Céc mtc Cache
Viéc dung cache trong c6 thé lam cho su cach biét giita kich thudc va thoi gian
tham nhap giita cache trong va bd nhd trong cang 16n. Nguoi ta dua vao nhiéu muc
cache:
- Cache mtc mot (L1 cache): thuong 13 cache trong (on-chip cache; ndm bén trong
CPU)
- Cache murc hai (L2 cache) thuong 13 cache ngoai (off-chip cache; cache nay nam
bén ngoai CPU).
CAU HOI VA BAI TAP
1. Sy khac nhau gitra SRAM va DRAM? Trong mdy tinh ching duoc dung & dau?
2. Muc ti€u cua cac cﬁp bo nho?
3. Su khac biét gitra cache va bd nhd ao0?
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CHUONG 5: THIET BI NHO NGOAI
Gioi thiéu

La cac thiét bi ngoai vi ding dé luu trit cac thong tin theo khdi dir liéu va thoi gian
luu trir 1au hon

Phan loai:

- Céc thiét bj tir tinh

- Céc thiét bi quang (CD -ROM,CD -R,CD-RW,DVD)

1. Muc tiéu

- MO ta duoc cAu tao va cac van hanh cua cac loai thiét bi luu trix;

- Trinh bay cac phuong phap dé dam bao an toan dit liéu luu trit;

- Phan biét hé théng két ndi co ban, cac bd phan bén trong may tinh, cach giao
tiép giita cac thiét bi ngoai vi va bo xur 1y;

- Thuc hién céc thao tic an toan v6i may tinh.

2. N¢i dung chuwong
2.1. Cac thiét bi nhé trén vat liéu tir

- Cac dia tu, bang tu, dia quang, céac loai thé nhd 1a nhitng b phan luu trir thong
tin trr lugng 16n.

- Trong chuong nay ching ta tap trung néi dén cac bo phan luu trit s6 liéu co trix
lugng cao (dia tur, dia quang, bang tir) va su két ndi cac bd phan nay vao may tinh.
2.1.1 Dia tir (dia cling, dia mém)

Du rang cong nghé méi khong ngimg phat minh nhiéu loai bd phan luu trit mot
lwgng thong tin 16n nhung dia tir van giit vi tri quan trong tir ndm 1965. Dia tir ¢6 hai
nhi¢m vu trong may tinh.

- Luu trir dai han céc tap tin.

- Thiét 1ap mot cép bd nhd bén dudi bd nhd trong dé lam bd nhé ao lic chay
chuong trinh.

Do dia mém dan duoc cac thiét bi luu trit khac co cac tinh nang uu vi¢t hon nén
chung ta khong xét dén thiét bi nay trong chuong trinh ma chi néi dén dia ctmg. Trong
gido trinh ndy mo ta mot cach khai quat cau tao, cach van hanh ciing nhu dé cap dén
cac tinh chat quan trong ctia dia ctng.

Mot dia cing chira nhiéu 16p dia (tir 1 dén 4) quay quanh mét truc khoang 3.600 —
15.000 vong mdi phit. Cac 16p dia ndy dugc 1am bang kim loai v6i hai mat dugc phu
mot chat tir tinh (Hinh 5.1). Puong kinh cua dia thay d6i tir 1,3 inch dén 8 inch. Mdi
mit ctia mot 16p dia duoc chia thanh nhiéu dudng tron dong truc goi 1a ranh (Track).
Thong thudng mdi mit ciia mot 16p dia c6 tir 10.000 dén gan 30.000 ranh. Mdi rinh
duogc chia thanh nhiéu cung (sector) dung chta thong tin. Mot ranh c6 thé chira tir 64
dén 800 cung. Cung 13 don vi nho nhat ma mdy tinh c6 thé doc hodc viét (thong
thudng khoang 512 bytes). Chudi thong tin ghi trén mdi cung gdm c6: sé thir tir cia
cung, mot khoang tréng, sb lidu ciia cung d6 bao gdm ca cac ma sira 161, mot khoang
trong, s6 thir tu ctia cung tiép theo.
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S sector trén céc track 1a khac nhau tir phan ria dia vao dén ving tam dia, cac 0 dia
ctmg déu chia ra hon 10 viing ma trong mdi ving co s sector/track bang nhau.

V6i k¥ thuat ghi mat do khong déu, tat ca cac ranh déu co cling mot sb cung, diéu
nay lam cho cac cung dai hon & cic rinh xa truc quay c6 mat do ghi thong tin thip hon
mat d6 ghi trén cac cung nam gan truc quay.

Track

Gia o dau doc

Hinh 5.1: CAu tao ciia mot dia cung
Véi cong nghé ghi véi mat do déu, nguoi ta cho ghi nhiéu thong tin hon ¢ cac ranh
xa truc quay. Céng nghé ghi nay ngay cang duoc dung nhiéu véi su ra doi cua cac
chuan giao dién théng minh nhu chuan SCSI.

Mait d6 ghi déu Mat d6 ghi khong déu
Hinh 5.2: Mat d§ ghi dir li€u trén céc loai dia cung

Dé doc hodc ghi thong tin vao mdt cung, ta dung mdt dau doc ghi di dong ap vao
moi mit cia mdi 16p dia. Cac dau doc/ghi nay duoc gén chat vao mot thanh l1am cho
chung cung di chuyén trén mot duong ban kinh cia mdi 16p dia va nhu thé tat ca cac
dau nay déu & trén nhitng ranh co cung ban kinh cta cac 16p dia. Tir “tru (cylinder)
duoc ding dé goi tit ca cac ranh cua cic 16p dia c6 cung ban kinh va nam trén mot
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hinh tru. Nguoi ta luén muén doc nhanh dia tir nén thong thuong 6 dia doc nhiéu
hon s di liéu can doc; ngudi ta néi day 1a cach doc truéc. Pé quan 1y cac phuc tap
khi két ndi (hodc ngung két néi) lac doc (hodc ghi) théng tin, va viéc doc trude, 6 dia
can ¢6 bo diéu khién dia.

Cong nghiép ché tao dia tir tap trung vao viéc nang cao dung luong cua dia ma
don vi do luong 1a mat do trén mot don vi bé mat.

Biing thong so kv thuit dii cimg

Dung lugnge toi da

S hromg diiu doc

Sa tam ehi (dia)

Cache (hg dém)

S cung (Seetors - 5312 byvtes/sector)
Tie do quay dia (RI'M)

Mat di

Mit dg riinh (TP - Max Tracks/Inch)
Mt dig zhi BPI{Max Bits/Inch)
Tie dij dir liéu toi da (Internal)
Tie di truvén dir lidu véi ngoai vi
Thivi gian chuyvén track RAY

Thivi gian quay nua vong

ch the dat 500 GB

1 -5
1-4
216 NMB

VAN NNX
3600 - 15000

ci thé dat 95 Gh/in?
¢ the dat 120,000
ed the dat 702,000
co the dat "M Mb/s
co the dat 320 MB/s
ch the dat 15 ms

cO the dat 6 ms

Bang 5.1: Thong sb k¥ thuét cua dia ciing
2.1.2 Bang tur

Bing tir ¢6 cing cong nghé Vi cac dia tir nhung khac dia tir hai diém:

- Viéc tham nhap vao dia tir 1a ngau nhién con viéc tham nhap vao bang tur 1a
tuan ty. Nhu vay viéc tim thong tin trén bang tir mat nhiéu thoi gian hon viéc tim
thong tin trén dia tur.

- Pia tir ¢6 dung luong han ché con bang tir gdm 6 nhiéu cudn bang cé thé 1y
ra khoi may doc bang nén dung leong cua bang tir 1 rat 16n (hang trim GB). Véi chi
phi thip, bang tir vin con dugc dung rong rii trong viée luu trit dit liéu du phong.

- Cac bang tir ¢6 chiéu rong thay do6i tir 0,38cm dén 1,27 cm duoc déng thanh
cudn va dugc chira trong mot hop bao vé. Dit lidu ghi trén bing tir co cau tric gom
mét s6 cac rianh song song theo chiéu doc cua bang.

- C6 hai cach ghi dir li€u 1€n bang tur:

+ Ghi ndi tiép: voi ky thuat ghi xodn bc, dir liéu ghi ndi tiép trén mot rinh
cua bang tir, khi két thiic mot ranh, bing tir s& quay nguoc lai, dau tir s& ghi dit liéu
trén ranh méi tiép theo nhung véi hudng nguoc lai. Qua trinh ghi cu tiép dién cho
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dén khi day bang tir.

+ Ghi song song: dé ting téc d6 doc-ghi dir liéu trén bang tir, dau doc — ghi co
thé doc-ghi mét sb ranh ké nhau ddng thoi. Dit liéu van dugc ghi theo chiéu doc bang
tir nhung cac khoi dit liéu dugc Xxem nhu ghi trén cac rinh ké nhau. S6 ranh ghi dong
thoi trén bang tir thong thuong 1 9 rinh (8 ranh dit liéu — 1byte va mot ranh kiém tra
15i).
2.2.Thiét bi nhé quang hoc

Céc thiét bi luu trit quang rat thich hop cho viéc phat hanh cac san phdm vin
hoa, sao luu dir liéu trén cac hé thong may tinh hién nay. Ra doi vao nim 1978,
day 1a san pham cua sy hop tac nghién ctu giira hai cong ty Sony va Philips trong
cong nghiép giai tri. Tr nam 1980 dén nay, cong nghiép dia quang phat trién manh
trong ca hai linh vuc giai tri va luu trit dir liéu may tinh. Qua trinh doc thong tin dya
trén su phan chiéu cia cac tia laser nang luong thap tir 16p luu trit dir liéu. Bo phan
tiép nhan anh sang s& nhan biét duoc nhitng diém ma tai do tia laser bi phan xa manh
hay bién mat do cac vét khic (pit) trén bé mit dia. Cac tia phan xa manh chi ra rang tai
diém do6 khong co 16 khic va diém nay duoc goi 1a diém nén (land). B nhan anh sang
trong 6 dia thu nhan cac tia phan xa va khuéch tan duoc khuc xa tir bé mat dia. Khi cac
ngudn sang duoc thu nhan, bo vi xtr 1y s& dich cac miu sang thanh cac bit dit liéu hay
am thanh. Cac 15 trén CD sau 0,12 micron va rong 0,6 micron (1 micron bang mot
phan ngan mm). Cac 16 nay duoc khic theo mot track hinh xo0én ¢ véi khoang cach
1,6 micron gitra cac vong, khoang 16.000 track/inch. Cac 16 (pit) va nén (land) kéo dai
khoan 0,9 dén 3,3 micron. Track bat dau tir phia trong va két thiic ¢ phia ngoai theo
moét dudng khép kin cac ria dia 5mm. Dit liéu luu trén CD thanh ting khoi, mdi
khoi chira 2.352 byte. Trong d6, 304 byte chira cac thong tin vé bit dong bo, bit
nhan dang (ID), mi stra 16i (ECC), ma phat hién 15i (EDC). Con lai 2.048 byte
chia dir liu. Téc do doc chuan cia CD-ROM 1a 75 khdi/s hay 153.600 byte/s
hay 150KB/s (1X).

2.2.1. CD-ROM, CD-R/W

CD (Compact Disk): Pia quang khong thé xoa duoc, dung trong coéng nghiép
giai tri (cac dia Am thanh duoc s6 hoa). Chuan dia co6 duong kinh 12 cm, 4m thanh
phat tu dia khoang 60 phut (khong dung).

CD-ROM (Compact Disk Read Only Memory): Pia khong xoa dung dé chira cac
dit liéu may tinh. Chuan dia c6 duong kinh 12 cm, luu trit dit liéu hon 650 MB. Khi
phat hanh, dia CD-ROM da c6 chura ngi dung. Thong thuong, dia CD-ROM duoc
dung dé chira cac phan mém va cac chuong trinh diéu khién thiét bi.

CD-R (CD-Recordable): Giéng nhu dia CD, dia mé&i chua c6 thong tin, nguoi dung
c6 thé ghi dir liéu 1én dia mot 1an va doc duoc nhiéu lan. Dit liéu trén dia CD-R khong
thé bi xo4.

CD-RW (CD-Rewritable): Gidéng nhu dia CD, dia méi chua co thong tin, nguoi
dung c6 thé ghi dit lidu 1én dia, xoa va ghi lai dit liéu trén dia nhiéu lan.
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2.2.2. DVD-ROM, DVD-R/W

DVD (Digital Video Disk — Digital Versatile Disk): Ra doi phuc vu cho cong
nghiép giai tri, dia chtra cac hinh anh video duoc sé hoa. Ngay nay, DVD duoc st
dung rong rai trong cac tmg dung cong nghé thong tin. Kich thudc dia co6 hai loai: 8cm
va 12 cm. Bia DVD c¢6 thé chaa dit ligu trén ca hai mat dia, dung lugng toi da 1én dén
17GB. Céc thong sé ki thuat cua dia DVD-ROM (loai dia chi doc) so véi CD-ROM.
Téc @6 doc chuan (1X) cia DVD 1a 1.3MB/s (1X cia DVD twong duong khoiang 9X
cuia CDROM).

DVD-R (DVD-Recordable): Giéng nhu dia DVD-ROM, ngudi dung cé thé ghi
dir liéu 1én dia mot 1an va doc duoc nhiéu lan. Dia nay chi cé thé ghi duoc trén mot
mit dia, dung luong ghi trén mdi mit tbi da 1a 4.7 GB.

DVD-RW (DVD-Rewritable): Gidéng nhu dia DVD-ROM, ngudi ding ¢ thé ghi,
x04 va ghi lai di lidu 1én dia nhiéu lan.. Pia nay ciing c6 thé ghi duoc trén mot mit
dia, dung lugng ghi trén moi mat toi da 1 4.7 GB.

Pac trung CDROM DVDROM
Kich thuwoc Pit 0.834 micron 0.4 micron
Khoang cach ranh 1.6 micron 0.74 micron
S6 l6p diF liéu trén dia 1lop 2 lop
S6 mat dia 1 méat 1 -2 mat
Dung luvong 640-700 MB 1.36 — 17 GB
B¢ phan giai phim VCD=320x200 720x640

Bang 5.2: So sanh mot sb thong sb cua hai loai dia CDROM va DVDROM

Véi cac dic tinh cua dia quang, gia thanh ngay cang thap, duoc xem nhu mot
phuong tién thich hop dé phan phdi cac phin mém cho may vi tinh. Ngoai ra, dia
quang con duge ding dé luu trit 1au dai cac dir liéu thay thé cho bang tir.
2.2.3. Bluray

Blu-ray va HD DVD 14 hai céng nghé DVD c6 cong suit luu trir 16n khi ghi noi
dung d6 phan giai cao, gip 6 1an so voi chuan DVD trude d6. Loai dia nay c6 25 GB
bd nhd ghi trén mdt mat cua mot dia don 12 cm, cho phép thu hinh té1 13 gio ((3 do
phan giai chuan DVD, tirc 1a khoang 720*480) so véi dia 4,7 GB trudc d6 chi thu
dugc 2 gio. Pia quang c6 tén Disque Blu-ray boi vi ndé dugc é&p dung
tia laser mau xanh lam dé nap thong tin vao dia.
2.3.Cac loai thé nh¢

Hién nay, thé nhé 1a mot trong nhiing cong nghé mai nhat duoc dung lam  thiét bi
Iwu trit. Thé nhé flash 13 mot dang bo nhé ban din EEPROM(cong nghé dung dé ché
tao cac chip BIOS trén cac vi mach chinh), duoc cdu tao boi cac hang va cac cot. Mdi
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vi tri giao nhau 1a mot 6 nhé gdm co hai transistor, hai transistor nay cach nhau bai
mot 16p 6-xit mong. Mot transistor dugc goi 1a floating gate va transistor con lai dugc
goi 1a control gate. Floating gate chi c6 thé ndi két v6i hang (word line) théng qua
control gate. Khi duong két ndi dugc thiét 1ap, bit co gia tri 1. Bé chuyén sang gia tri 0
theo mot qui trinh c6 tén Fowler-Nordheim tunneling. Téc d9, yéu cau vé dong dién
cung cap thap va dic biét v6i kich thude nhé gon cua cac loai thé nhé lam cho kiéu bo
nhé nay dugc dung rong rai trong cong nghé luu trit va giai tri hién nay.

E2000 HOW STUFF WORKS
Word line

Drain Source

s Current flow I

Bit lirne

{-}-){-}(-] Megatively charged electrons

C2000 HOW STUFF WORKS
Word line

Drain Source

- Current flow
(-}{-1{-}i-) Negatively charged electrons

Hinh 5.3: Minh hoa hai trang thai cuia mét bit nhé trong thé nhé
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2.4. An toan dir li€u trong luu trir
2.4.1. RAID (Redundant Arrays of Inexpensive Disks)

Nguoi ta thudng cha trong dén sy an toan trong luu giit thong tin & dia tir hon 13 sy
an toan cua thong tin trong bo xir 1y. Bo xir 1y ¢6 thé hu ma khong lam tén hai dén
thong tin. O dia cia may tinh bi hu ¢ thé gay ra cac thiét hai rat to 1n.

Mot phuong phap gitp tang cuong d6 an toan cua thong tin trén dia tir 1a dung mot
mang dia tir. Mang dia tir nay duoc goi 1a Hé thong dia dw phong (RAID — Redundant
Array of Independent Disks). Cach luu trit du thong tin 1am ting gia tién va su an toan
(ngoai trir RAID 0). Co ché RAID c6 cac dic tinh sau:

+ RAID 1a mot tap hop céc & dia cing (vat 1) duoc thiét 1ap theo mot k§
thuat ma hé diéu hanh chi “nhin thay” chi 1a mot 6 dia (logic) duy nhat.

+ Vi co ché doc/ghi thong tin dién ra trén nhiéu dia (ghi dan chéo hay soi
guong).Trong mang dia c6 luu cac thong tin kiém tra I8 dit liéu; do do, dir liéu co
thé duoc phuc héi néu c6 mot dia trong mang dia bi hu hong .

2.4.2. Cac loai RAID
2.4.2.1. RAID 0:

Thuec ra, ki thuat nay khong nam trong s6 cac ki thuat co co ché an toan dir liéu.
Khi mang duoc thiét 1ap theo RAID 0, 6 dia logic c6 dugc (ma hé diéu hanh nhan biét)
c6 dung duong bang tong dung lugng cua cac 6 dia thanh vién. Piéu nay giup cho
ngudi ding co thé c6 mot 6 dia logic c6 dung luong 16n hon rat nhiéu so véi dung
lugng that cia 6 dia vat Iy cung thoi diém. Dir liéu duoc ghi phan tan trén tit ca cac
dia trong mang. Pay chinh la sy khac biét so vai viée ghi dir li€u trén cac dia riéng Ié
binh thudng boi vi thoi gian doc-ghi dit liéu trén dia ti 16 nghich véi sb dia c6 trong
tap hop (sd dia trong tap hop cang nhiéu, thoi gian doc — ghi dit liéu cang nhanh).
Tinh chat nay cta RAID 0 that su hitu ich trong cac tung dung yéu ciu nhiéu tham
nhap dia véi dung luong 16n, téc do cao (da phuong tién, dd hoa,...). Tuy nhién, nhu
d3 noi & trén, ky thuat nay khong c6 co ché an toan dit liéu, nén khi co bat ky mot
hu hong nao trén mot dia thanh vién trong mang ciing s& dan dén viéc mat dir lidu
toan b trong mang dia. Xéac sudt hu hong dia ti 1& thuan véi s6 luong dia duoc thiét
lap trong RAID 0. RIAD 0 c¢6 thé dugc thiét 1ap bang phan ctimg (RAID controller)
hay phan mém (Stripped Applications)
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Hinh 5.4: RAID 0
2.4.2.2. RAID 1 (Mirror — bBia guong):

Phuong cach thong thudng tranh mat théng tin khi 6 dia bi hu 1a dung dia guong,
tac 1 dung 2 dia. Khi thong tin dugc viét vao mot dia, thi né ciing duoc viét vao dia
guong va nhu vay ludn c6 mot ban sao cua thong tin. Trong co ché nay, néu mot trong
hai dia bi hu thi dia con lai dugc dung binh thuong. Viéc thay thé mot dia méi (cung
thong sd ky thuat véi dia hu hong) va phuc hoi dir liéu trén dia don gian. Can clr vao
dir liéu trén dia con lai, sau mot khoang thoi gian, dir liéu s€ duoc tai tao trén dia
méi (rebuild). RAID 1 ciing ¢6 thé duoc thiét 1ap bang phan ctiing (RAID controller)
hay phan mém (Mirror Applications) véi chi phi kha 16n, hiéu suat st dung dia
khong cao (50%).

—— — T —— — — — 3 M [—
Strip 0 Strip 1 Strip 2 Strip 3 Strip 0 Strip 1 Strip 2 Strip 3
[ ] ] [ | r— ] e —— ] | [ ]
Strip 4 Strip 3 Strip 6 Strip 7 Strip 4 Strip 3 Strip 6 Strip 7
— - _— - _— — . _— — - - - — _—
Strip 8 Strip 9 Strip 10 Strip 11 Strip 8 Strip 9 Strip 10 Strip 11
| e — | e —— I — | T — | e e —— e —— |
Strip 12 Strip 13 Strip 14 Strip 15 Strip 12 Strip 13 Strip 14 Strip 15
e R e S e e e o

Hinh 5.5: RAID 1
2.4.2.3. RAID 2:

Dung ky thuat truy cip dia song song, tit ca cac dia thanh vién trong RAID
déu duoc doc khi c6 mot yéu ciu tir ngoai vi. Mot mi sira 16i (ECC) duoc tinh toan
dua vao cac dir lieu duoc ghi trén dia luu di li¢u, cac bit dugec ma hoa dugc luu trong
cac dia dung 1am dia kiém tra. Khi c6 mot yéu cau dit liéu, tit ca cac dia duogc truy cap
d6ng thoi. Khi phat hién c6 16, bo diéu khién nhan dang va sira 16i ngay ma khong
lam giam thoi gian truy cap dia. Véi mot thao tac ghi dit liéu 1én mot dia, tat ca cac
dia dir liéu va dia sta 15i déu duoc truy cap dé tién hanh thao tac ghi. Thong thuong,
RAID 2 dung ma Hamming dé thiét 1ap co ché ma hod, theo d6, d¢ ma hoa dir
liéu duoc ghi, nguoi ta dung mot bit sira 161 va hai bit phat hién 16i. RAID 2 thich hop
cho hé théng yéu cau giam thiéu duoc kha niang xay ra nhiéu dia hu hong cung lac.
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Hinh 5.6:RAID 2
2.4.2.4.RAID 3:

Dung k¥ thuat ghi song song, trong k¥ thuat nay, mang dwogc thiét 1ap véi yéu cau
t6i thiéu 1a 3 dia c6 cac thong sd ky thuat gidng nhau, chi mét dia trong mang duoc
ding dé luu cac thong tin kiém tra 15i (parity bit). Nhu vay, khi thiét lap RAID 3,
hé diéu hanh nhan biét duoc mét dia logic c6 dung lwong n-1/n (n: s6 dia trong mang).
Dit liéu duoc chia nho va ghi dong thoi trén n-1 dia va bit kiém tra chan 1& dugc ghi
trén dia dung lam dia chira bit parity — chin 1¢ dan chéo & mirc do bit. Bit chin 1¢ 1a
mot bit ma nguoi ta thém vao mot tap hop cac bit 1am cho s6 bit ¢6 tri s6 1 (hodc 0) 1a
chin (hay 1&). Thay vi c6 mot ban sao hoan chinh cua thong tin gbc trén mdi dia,
ngudi ta chi can co du théng tin dé phuc hoi thong tin da mat trong truong hop cé
hong 6 dia. Khi mét dia bat ky trong mang bi hu, hé théng van hoat dong binh thudng.
Khi thay thé mot dia mai vao mang, can ct vao dit liéu trén cac dia con lai, hé théng
tai tao thong tin. Hiéu suat st dung dia cho cach thiét 1ap nay 1a n-1/n. RAID 3 chi ¢6
thé duoc thiét 1ap bang phan ctimg (RAID controller).

BO Bl B2 B3

Hinh 5.7: RAID 3
2.4.2.5 RAID 4:

Tir RAID 4 dén RAID 6 dung k§ thuat truy cap cac dia trong mang doc lap. Trong
mot mang truy cap doc 1ap, mdi dia thanh vién duoc truy xuat doc 1ap, do d6 mang co
thé dap Gmg duogc cac yéu ciu song song cua ngoai vi. Ky thuat nay thich hop véi cac
g dung yéu cau nhiéu ngoai vi 1a cac tng dung yéu cau téc do truyén di liéu cao.
Trong RAID 4, mot dia dung dé chta cac bit kiém tra duoc tinh toan tir dir lidu duoc
luu trén cac dia dir lidu. Khuyét diém Ion nhat caa RAID 4 1a bi nghén co chai tai
dia kiém tra khi c6 nhiéu yéu cau dong thoi tir cac ngoai vi.
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Hinh 5.8: RAID 4
2.4.2.6. RAID 5:

Yéu cau thiét 1ap gidng nhu RAID 4, dir liéu dugc ghi tirng khéi trén cac dia thanh
vién, cac bit chin 1é dugc tinh toan mac do khdi dwgc ghi trai déu 1én trén tt ca cac
6 dia trong mang. Twong ty RAID 4, khi mot dia bat ky trong mang bi hu hong, hé
théng van hoat dong binh thuong. Khi thay thé mot dia méi vao mang, cin ctr vao dir
lidu trén cac dia con lai, hé thong tai tao thong tin. Hiéu suat st dung dia cho cach
thiét 1ap nay 1a n-1/n. RAID 5 chi c6 thé duoc thiét 1ap bang phan cung (RAID
controller). Co ché nay khic phuc duoc khuyét diém di néu trong co ché RAID 4.

Block 0 Blodkl Blodk? Blocks P03}
S — [—— ] e - -
B4 B3 B6 P@A-T) 87
e s | ]
Eo Pea-11) Bl Bll
[ —— S — — S —
B12 P{lz- B3 El4 B3
—15) ] —
P(16-19) B16 B17 B18 e
e —— e —— L e
Hinh 5.9: RAID 5
2.4.2.7 RAID 6:

Trong k¥ thuat nay, can co6 n+2 dia trong mang. Trong dé, n dia dir liéu va 2 dia
riéng biét dé luu cac khi kiém tra. Mot trong hai dia kiém tra dung co ché kiém tra
nhu trong RAID 4&5, dia con lai kiém tra doc 1ap theo mot giai thuat kiém tra. Qua
d6, n6 c6 thé phuc hdi duoc dir liéu ngay ca khi c6 hai dia dir liéu trong mang bi hu
hong.

Hién nay, RAID 0,1,5 duoc dung nhiéu trong cac hé thdng. Cac giai phap RAID
trén day (trr RAID 6) chi dam bao an toan dir liéu khi c6 mot dia trong mang bi hu
hong. Ngoai ra, cac hu hong dit liéu do phan mém hay chu quan cia con nguoi khong
dugc dé cap trong chuong trinh. Nguoi dung can phai ¢6 kién thic day du vé hé thdng
dé cac hé thong thong tin hoat dong hiéu qua va an toan.

Block 0 Block1 Block2 Blocks P35 QU033
B4 e B6 PET) T eE | 5
| BT | B Ble1D) T oEan | B10 Bll
E12 P(12-15) T Gaz i | Bis Biz [ Bis |
W Q16-19) El5 E17 BT | m
] ] ] S
Hinh 5.10: RAID 6
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CAU HOI VA BAI TAP
1. M6 ta van hanh cua 6 dia cimg. Cach luu trit théng tin trong 6 dia ciing
2. M6 ta cac bién phap an toan trong viéc luu trit thong tin trong dia cing.

3. Nguyén tic van hanh cta dia quang. Uu khuyét diém cua cic loai dia quang.
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CHUONG 6: CAC LOAI BUS
Gioi thiéu

La mot hé thong phu chuyén dir lidu giita cic thanh phan bén trong may tinh, hodc
gilra cac may tinh vdi nhau.

Céc bus may tinh dau tién theo nghia den 1a cac day dién song song véi da két nbi,
nhung thut ngir ndy bay gio dugc st dung cho bat cr sap xép vat Iy cung cdp cing
mot chirc nang nhu cac bus dién tir song song.

Céc bus mdy tinh hién dai c6 thé dung ca thong tin lién lac song song va cac két
nbi chudi bit, va c6 thé dugc di day trong mdt multidrop (dong dién song song)
hodc chudi Daisy (ky thuat dién t) c6 cau tric lién két, hoic két ndi véi
cac hub chuyén mach, nhu USB.

1. Muc tiéu:

- Phan biét cac hé thong Bus trong may tinh;

- Trinh bay churc ndng cua cac loai Bus.

- Thuc hién céc thao tac an toan vdi may tinh.

2. N¢i dung chuwong:
2.1. Pinh nghia bus, bus hé thong
2.1.1. Pinh nghia bus

Trong may tinh, bo Xt Iy va bd nhé trong lién lac vai cac ngoai vi bang bus. Bus 1a
moét hé thong cac day cap ndi (khoang 50 dén 100 soi cap riéng biét) trong dé
mot nhom cac cap dugc dinh nghia chirc ning khac nhau bao gom: cac duong dir licu,
cac duong dia chi, cac day diéu khién, cung cap ngudn. (Nhu vay bus 1a tap hop céac
duong két ndi dung dé van chuyén thong tin gilta cic thanh phan ctia may tinh voi
nhau)

Dung bus ¢6 2 vu diém 14 gia tién thap va dé thay doi ngoai vi. Nguoi ta c6 thé g&
bo mot ngoai vi hodc thém vao ngoai Vi méi cho cac mdy tinh ding cing mét hé théng
bus.

Gia tién thiét ké va thuc hién mot hé théng bus 13 ré, vi nhidu ngi vao/ra cing
chia s¢ mot s6 duong day don gian. Tuy nhién, diém that lgi chinh cua bus 1a tao
ra nghén cé chai, diéu nay 1am giéi han luu lwong vao/ra téi da. Cac hé théng may tinh
dung cho quan ly phai dung thuong xuyén cac ngoai vi, nén khé khan chinh 1a phai co
mét hé théng bus da kha nang phuc vy bd xt Iy trong viée lién hé véi cac ngoai vi.
Mot trong nhitng 1y do khién cho viéc thiét ké mot hé thdng bus khé khan 1a tdc do téi
da cua bus bi gidi han boi cac yéu to vat 1y nhu chiéu dai cua bus va sé bo phan duoc
méc vao bus.

2.1.2. Bus hé théng(System bus)

Bus hé thong : La hé thong dan dudng lién quan cac thiét bi quan trong nhu: CPU,
bo nhd va cac mach vao ra.

Bus hé théng chi phuc vu duge mot yéu cau trao doi dit liéu tai mot thoi diém. Bus
hé thdng phai c6 toc do bang toc d bus clia md-dun nhanh nhat trong hé théng. Bus
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hé thong phu thudc vao ciu trac bus (cac tin hiéu) ctia bo xir Iy — cac mo-dun nhé va
cac mo-dun vao-ra cling phu thudc vao bo xir 1y.
2.2. Bus dong bd va khong dong bd
2.2.1.Bus ddng bo

La mot duong diéu khién boi bo dao dong thach anh, tin hiéu trén duong day nay co
dang song vudng

- Bus ¢6 tin hiéu Clock

+ Céc su kién trén bus dugc xac dinh bdi xung nhip Clock.

- Bus hé théng 1a mot bus dong bd, nd6 gdbm c6é mdt xung nhip trong cic
duong day didu khién, va mot nghi thirc cho cac dia chi va cac sé liéu dbi voi xung
nhip. Do ¢6 rat it hodc khong c6 mach logic nao dung dé quyét dinh hanh dong ké tiép
nao can thuc hién, nén cac bus déng bd vira nhanh, vira ré tién. Trén bus nay, tat ca
déu phai van hanh véi ciing mot xung nhip.

2.2.2. Bus khong dong bo

+ Khong c6 tin hi¢u Clock

+ Két thac mot su kién trén trén bus s& kich hoat cho mot su kién tiép theo.
2.3. Hé thong bus phén cép
2.3.1. Bus néi bo xir 1y vai bo nhé

Bus hé thong ndi bo xir 1y voi bd nhd (system bus, Front Side Bus-FSB). Bus két

ndi bo xtr 1y véi b nhé thi ngan va thuong thi rat nhanh. Trong giai doan thiét ké bus
két n6i bo xir Iy véi bo nho, nha thiét ké biét truéc cac linh kién va bo phan ma ong ta
can két ndi lai, con nha thiét ké bus vao/ra phai thiét ké bus thoa man nhiéu ngoai vi
¢6 muc tri hoan va luu lugng rat khac nhau (xem hinh 6.1)

(Figahit Etherne

Graphics display

Haml disk

Elhermne

Optical disk

Scanner

Laser printer

Floppy disk

Wl

Mouwse

keeyhommd

Draka Rate | hpa)
Hinh 6.1: Bang biéu dién toc d dir liéu cta cac ngoai vi
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2.3.2. Bus vao — ra:(BUS ndi ngoai vi)
Bus vao/ra c6 thé c6 chiéu dai 16n va c6 kha nang nodi két véi nhiéu loai ngoai vi,

cac ngoai vi nay co thé co luu lwong thong tin khic nhau, dinh dang dit liéu khac nhau

(xem hinh 6.2)
Processor Local Thus Cache
Local 1A
Main controller
Mlenmuory
| Eyvstem Bus |
Metwork Expansion
bus interface

SO

Mlescdem

Serial

Expansion Bus

Hinh 6.2: Hé thdng bus trong mot may tinh

Hién nay, trong mot s6 hé théng may tinh, bus nbi ngoai vi duwoc phan cip thanh hai
hé thong bus con. Trong d0, bus tdc dd cao (high-speed bus) hd tro két ndi cac thiét b

tdc dd cao nhu SCSI, LAN, Graphic, Video,...va h¢ théng bus m¢ rong (expansion

bus) dugc thiét ké dé két ndi voi cac ngoai vi yéu cau toc d§ thap nhu: modem, cong
noi tiép, cong song song,...Gilra hai hé thong bus ndi1 ngoai vi trong t6 chirc h¢ thong

bus phan cap 1a mot giao dién dém (hinh 6.3)
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Memory
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Processo [Bridge Sys s
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| High-Speed Bus |
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bus interface Serial
Modem
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Hinh 6.3: Hé thng bus phan cap
Ta c6 thé c6 nhiéu lya chon trong viéc thiét ké mot bus

Dic tinh cua bus Bus hé thong Bus ndi ngoai Vi

o , Duong day dia chi va  Puong dia chi va so li¢u duoc
D0 rong cua bus

so lidu khac nhau da hop
A A ... |Cang rong cang nhanh |Cang hep cang it ton kém
b b 1 ' ’
O TONE BUS SO M i du 64 bit) (vi du 8 bit)
S6 tir dugc chuyén  (Chuyén nhiéu tir Chuyén don gian mdi 1an mot tir
Chu nhén ciiabus  [Nhiéu Mot
. .. _,.  [Cb.Cannhiéuchiinhan [Khong. Két n6i mot lan va
Chuyén ting goi NN
bus chuyén hét thong tin
Xung nhip Dong bo Bat dong bo

Bang 6.1: Cac dac tinh cua bus

Trong bang trén c6 khai niém sau day lién quan dén cac chu nhan ciia bus — cac bd
phan co thé khoi dong mat tdc vu doc hoac viét trén bus. Vi du bd xur 1y Tudn 1a mot
cht nhan ciia bus. M6t bus ¢6 nhiéu chii nhan khi nd ¢6 nhiéu bd xur 1y, hodc khi cac
ngoai vi co thé khoi dong mot tac vu cé dung bus. Néu c6 nhiéu cha nhan cua bus thi
phai c6 mot co ché trong tai dé quyét dinh chu nhan nao dugc quyén chiém linh bus.
Mot bus c¢6 nhiéu chu, ¢ thé cip mot diy thong rong (bandwidth) bang cach sir dung
cac goi tin thay vi dung bus cho ting tac vu riéng 1é. K§ thuat str dung goi tin dugc goi
1a phan chia nhé tac vu (dung bus chuyén géi). Mot tac vu doc dugc phan tich thanh
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mot tdc vu yéu cau doc (tac vu nay chura dia chi can doc), va mdt tac vu tra 101 ciia bo
nh¢ (chira thong tin can doc). Mdi tac vu déu c6 mét nhin cho biét loai cua tac vu.
Trong k¥ thuat phan chia nhé tac vy, trong khi b nhé doc céc thong tin ¢ dia chi da
xac dinh thi bus duoc danh cho cac chu khac.
2.4. Cac loai bus sir dung trong cac hé thong vi xir Iy
Bus thuong phan loai theo 3 cach sau:
- Theo t6 chtrc phan cting
+ Trong thé giéi may tinh c6 rat nhiéu loai bus khac nhau duogc st dung. Céc
loai bus nay no6i chung la khong twong thich véi nhau.
+ Sau day 1a mot s loai bus duoc dung phd bién

Tén bus Linh vuc &p dung

IBM PC, PC/AT May tinh IBM PC, IBM/PC/AT
Multibus | Mot sb hé thong c6 VXL 8086, 8088
Multibus 11 Mot sb hé théng c6 VXL 80386
Versabus Mot s6 hé thong dung VXL Motorola
Camac Vat 1y hat nhan

Bang 6.2 : mot s6 loai bus
- Theo giao thirc truyén théng ( bus dong bo va khong dong bo)
- Theo loai tin hiéu truyén trén bus ( bus dia chi, bus dit li€u, bus diéu khién)
+ Bus dia chi:
- Chirc nang : van chuyén dia chi dé xac dinh ngin nhé hay cong vao- ra
+ Bus dir liéu:
- Chuc nang: van chuyén 1énh tir bé nhé dén CPU, van chuyén dir liéu gitra
CPU, cac médun nhé va moédun vao-ra.
+ Bus diéu khién:
Chtrc nang: van chuyén céc tin hiéu diéu khién
Céc loai tin hi¢u diéu khién:
Céc tin hiéu phat ra tir CPU dé diéu khién modun nhd va modun vao-ra
Céc tin hiéu tir médun nhé hay moédun vao-ra giri dén yéu cau CPU.
2.5 Kiém tra

CAU HOI VA BAI TAP
1. Tai sao can modul vao/ra? Chirc ning modul vao/ra
2. Thong thudng cé bao nhiéu loai bus? Tai sao phai c6 cac chuan cho cac bus véo ra?
3. Thé nao 1a chu nhan cta bus? Khi bus ¢6 nhiéu cha nhéan thi lam thé nao dé giai
quyét tranh chap bus?
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