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N2K-HUT N2K-HUT
1.1. May tinh va phan loai i M6 hinh may tinh co ban
1. May tinh
= May tinh (Computer) 1a thiét bi dién t& thwc
hién cac cong viéc sau: BO X{f1§ trung thm
« Nhan théng tin vao, (Central Processing Unit)
= X0 IV thd i 5 2c |é y od & Cac thiét bj vac Cac thiét bj re
i:gnlg thong tin theo day cac Iénh dwoc nhé san bén i j|> @ j|> (i o]
= Duwa théng tin ra. B& nhé chinh
~ . N 3 ~ . R oA A (Main Memory)
= Day cac Iénh nam trong bd nhé deé yéu cau
may tinh thyc hién céng viéc cu thé goi la
chwong trinh (program)
- May tinh hoat déng theo chuwong trinh.
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N2K-HUT N2K-HUT
i M hinh phan I6p cta may tinh i 2. Phan loai may tinh
)
G guol a . PN X
e fp tint = Phan loai truyén thong:
" = May vi tinh (Microcomputers)
ac ung dung o , , 5 .
— — M e =« May tinh nhé (Minicomputers)
aophanmemirngdan | | K = May tinh I&n (Mainframe Computers)
H di6u hanh = Siéu may tinh (Supercomputers)
Phan ciing
= Phan cirng (Hardware): hé théng vat ly ctia may tinh.
= Phan mém (Software): cac chwong trinh va di liéu.
7 8
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N2K-HUT

i Phan loai may tinh hién dai

= May tinh dé ban (Desktop Computers)
= May chu (Servers)
= May tinh nhing (Embedded Computers)

11/18/2006

N2K-HUT

i May tinh dé& ban (Desktop)

= La loai may tinh phd bién nhét

= Céc loai may tinh dé ban:
»« May tinh ca nhan (Personal Computers - PC)
» May tinh tram lam viéc (Workstations)

= 1981 > IBM gi&i thiéu may tinh IBM-PC st
dung bd xt ly Intel 8088

= 1984 - Apple dwa ra Macintosh st¥ dung
b6 xt& ly Motorola 68000

= Gia thanh: 500USD dén 10.000USD
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i May chul (Server)

= Thuc chét la may phuc vu

= Dung trong mang theo mé hinh
Client/Server (Khach hang/Nguw&i phuc vu)

= Téc d6 va hiéu nang tinh toan cao

= Dung Ilwvong bé nhé I&n

= D0 tin cay cao

= Gia thanh: hang chuc nghin dén hang chuc
triéu USD.
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i May tinh nhung (Embedded Computer)

= Puwoc dat trong thiét bj khac dé diéu khién
thiét bj dé lam viéc

= Puoc thiét ké chuyén dung

= Vi du:
= Dién thoai di déng
= May anh sb
= B0 diéu khién trong may giat, diéu hoa nhiét d6
= Router — bd dinh tuyén trén mang

= Gia thanh: vai USD dén hang tram nghin
USD.
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i 1.2. Kién tric may tinh

Kién tric may tinh bao gdm hai khia canh:

= Kién tric tap 1&nh (Instruction Set Architecture):
nghién clru may tinh theo cach nhin cta
nguaoi lap trinh

s T chirc may tinh (Computer Organization):
nghién ctru cau truc phan cirng may tinh

- Kién truc tap Iénh thay déi cham, t6 chirc
may tinh thay doi rat nhanh.

13
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i Kién truc tap Iénh

Kién trac tap 1énh cla may tinh bao gobm:
= Tap lénh: tap hop cac chudi sbé nhi phan
ma hoa cho cac thao tac ma may tinh

cé thé thye hién

= Cac kiéu di¥ liéu: cac kiéu dir liéu ma
may tinh co thé x ly

14

N2K-HUT

i CAu truc co ban ctia may tinh

CPU B4 nhd chinh

&L 2

| Lién két hé théng |

Hé théng vao-ra

15
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i Cac thanh phan co ban clia may tinh

= BO x¥ ly trung tdm (Central Processing Unit):
Diéu khién hoat dong ctia may tinh va xtr ly
di¥ liéu.

= B nh& chinh (Main Memory): Chira cac
chwong trinh va d¥ liéu dang dugc st dung.

= Hé thdng vao ra (Input/Output System): Trao
doi théng tin gitra may tinh v&i bén ngoai.

= Lién két hé théng (System Interconnection):
Két ndi va van chuyén théng tin gitra cac
thanh phan véi nhau.
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i 1.3. S tién hoa cia may tinh

= Thé hé th nhat: May tinh dung dén
dién t&r chan khéng (1946-1955)

= Thé hé th(r hai: May tinh dung transistor
(1956-1965)

= Thé hé tht ba: May tinh dung vi mach
SSI, MSI va LSI (1966-1980)

= Thé hé thr tw: May tinh dung vi mach
VLSI (1981 - nay)
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i 1. May tinh dung dén dién tor

= ENIAC- May tinh dién t& dau tién
= Electronic Numerical Intergator And Computer
= Dy &n ctia B6 Québc phong My
= Do John Mauchly va Johr) Prfasper Eckert &
Dai hoc Pennsylvania thiét ké.

= Bat dau tr ndm 1943, hoan thanh ndm
1946
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i May tinh von Neumann

= D6 1a may tinh IAS:
= Princeton Institute for Advanced Studies
= Dugc bat dau tr 1947, hoan thanh1952
= Do John von Neumann thiét ké
= Dugc xay dwng theo y twdng “chuong

trinh dwoc lwu tri” (stored-program
concept) ciia von Neumann/Turing (1945)
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i Dé&c diém chinh clia may tinh IAS

= Bao gdm cac thanh phan: don vj diéu khién, don
Vi sp hoc va logic (ALU), bé nh& chinh va cac
thiét bi vao-ra.

= BO nh& chinh chira chwong trinh va div liéu

= B6 nhé chinh dwgc danh dia chi theo tirng ngan
nh&, khéng phu thudc vao ndi dung ctia no.

= ALU thwe hién cac phép toan véi sb nhi phan

= Bon vi diéu khién nhan Iénh tlr bo nho, gidi ma
va thwe hién Iénh mét cach tuan tw.

= Don vi diéu khién diéu khién hoat dong clia cac
thiét bi vao-ra

= Tré thanh mé hinh co ban ctia may tinh
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N2K-HUT

i Cac may tinh thwong mai ra doi

= 1947 - Eckert-Mauchly Computer
Corporation

= UNIVAC | (Universal Automatic Computer)

= 1950s - UNIVAC I
= Nhanh hon
= B6 nhé I&n hon

21
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i Hang IBM

= |IBM - International Business Machine

= 1953 - IBM 701

= May tinh lwu tri® chwong trinh du tién cua
IBM

= St dung cho tinh toan khoa hoc
= 1955 - IBM 702
= Cac rng dung thuwong mai

22

N2K-HUT

i 2. May tinh dung transistor

= May tinh PDP-1 ctia DEC (Digital Equipment
Corporation) may tinh mini dau tién

= IBM 7000

= Hang tram nghin phép cdng trong mét giay.

» Cac ngdén ngtr lap trinh bac cao ra doi.

23
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i 3. May tinh dung vi mach SSI, MSI va LSI

= Vi mach (Integrated Circuit - IC): nhiéu transistor
va cac phan tl khac dwoc tich hop trén mot
chip ban dan.
= SSI (Small Scale Integration)
= MSI (Medium Scale Integration)
= LSI (Large Scale Integration)
= VLSI (\/ery Large Scale Integration) (dung cho may
tinh thé hé thw tw)
= Siéu may tinh xuat hién: CRAY-1, VAX
= BO vi xtr ly (microprocessor) ra doi
= BO vi x(r ly du tién > Intel 4004 (1971).
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i 4. May tinh dung vi mach VLS|

Céc san pham chinh cta cdng nghé VLSI:

= B vi xt ly (Microprocessor): CPU duwoc ché
tao trén mét chip.

= Vi mach diéu khién téng hop (Chipset): mot
hodc mot vai vi mach thwe hién dwoc nhiéu
chirc n&ng diéu khién va ndi ghép.

= BO nhé ban dan (Semiconductor Memory):
ROM, RAM

= Cac b vi diéu khién (Microcontroller): may
tinh chuyén dung dugc ché tao trén 1 chip.

25
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i Kién trac may tinh

Chucong 2
HE THONG MAY TINH

Nguyén Kim Khanh
B6 mon Ky thudt May tinh, Khoa Céng nghé Théng tin
Trudng Pai hoc Bach Khoa Ha Nai
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i NGi dung cua chwong 2

2.1. C4c thanh phan cGia may tinh
2.2. Hoat dong ctdia may tinh
2.3. Lién két hé théng

27
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i 2.1. Cac thanh phan ctia may tinh

= BO x ly trung tdm (Central Processing Unit)
= BO nh& (Memory)
(Input/Output System)

Lién két hé théng  (System Interconnection)

Hé théng vao ra

28
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i 1. Bd x@ ly trung tam (CPU)

= Chtrc nang:
= diéu khién hoat déng ctia may tinh
» X ly di¥ liéu

= Nguyén tic hoat déng co ban:

CPU hoat déng theo chwong trinh nam
trong bdé nhé chinh.

29
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i CAu truc co ban ctia CPU

Don vi sc‘?ﬁgcv\!/é Téap cac
diéu khién logic thanh ghi
(CU) (ALU) (RF)

bus bén trong

Ban vi néi ghép bus (BIU)

e

bus bén ngoai
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Cac thanh phan co ban cia CPU

= Don vi diéu khién (Control Unit - CU): diéu
khién hoat ddng clia may tinh theo chuwong trinh
da dinh san.

= Pon vi s6 hoc va logic (Arithmetic and Logic
Unit - ALU): thwc hién cac phép toan sd hoc va
cac phép toan logic trén cac dir liéu cu thé.

= Tap thanh ghi (Register File - RF): lwu gilr cac
théng tin tam thdi phuc vu cho hoat dong cua
CPU.

= Pon vi néi ghép bus (Bus Interface Unit - BIU)
két ndi va trao dbi thong tin gitra bus bén trong
(internal bus) va bus bén ngoai (external bus).

Nguyén Kim Khanh - DHBKHN
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i Téc d6 cia bo xi Iy

= Téc d6 ctia bd xir ly:
= Sb Iénh dwoc thuc hién trong 1 giay
= MIPS (Millions of Instructions per Second)
= Khé danh gia chinh xac

= Tan sb xung nhip ctia bd xt ly:

= BO xt ly hoat dong theo mét xung nhip
(Clock) c6 tan s xac dinh

= T6c dd cta bo xi ly duwge danh gia gian
tiep thong qua tan sb clia xung nhip

32
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N2K-HUT N2K-HUT
i 2. Bd6 nhé may tinh i Céc thanh phan cta bd nhé may tinh
= Chirc nang: lwu trir chwong trinh va div
liéu.
= Cac thao tac co ban véi bo nhé:
. B6 nhé B6 nhd
= Thao tac doc (Read) <}:"> T <,‘:"> T

= Thao tac ghi (Write)

= Cac thanh phan chinh:
= B& nh& trong (Internal Memory)
= BO nh& ngoai (External Memory)

33 34
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i B6 nhé trong i B6 nhé chinh (Main Memory)

. Néidung  Dia chi

s Chirc nang va dac diém: . £ N P 00101011 000C

’ '9 A dac die o N = Chira cac chuong trinh va dir - —5is—| oo

= Chtra cac théng tin ma CPU co thé trao doi liéu dang dwgrc CPU str dung.  [00001010 | oo1c

truc tiép 2 B . k . i 01011000 | 001

¢ . = TO chirc thanh cac ngan nhé T111101° | 010C

Toc db rat nhanh 2 : ? 00001000 | 010-

= . ' ’ dwoc danh dia chi. oot orac

= Dung lvgng khong I&n = Ngan nho thwéng duoc to 00000000 | 011

> A , , = N , ) 1001110°

» St dung bé nhé ban dan: ROM va RAM chire theo byte. 00101010 188?

, . ~ - A > % , e 2 1110101- 1010

= Cac loai b nh¢ trong: = NGi dung ctia ngan nh& c6 thé  —ogomem0 | 101

n , , Oi i i vAt IV 00101011 1100

= B6 nhd chinh tCI’:]aayndoél’nS:I'?(’yg ﬂlgncz(l’jv(;:}‘? 00101011 | 1101

= B nhé cache (bd nhé dém nhanh) g . e

35 36
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B& nhé dém nhanh (Cache memory)

= B& nh& cé tdc dd nhanh du’o’c‘dét dém ]
gilta CPU va bd nh¢& chinh nham tang toc
ddé CPU truy cap bd nhé

= Dung Ilvong nhdé hon bé nhé chinh
= Téc d0 nhanh hon

= Cache thworng dwoc chia thanh mot s
murc

= Cache c6 thé duoc tich hop trén chip vi
X ly.
= Cache ¢6 thé c6 hoac khong 7

N2K-HUT

B& nh¢ ngoai (External Memory)

= Chlrc ndng va dac diém
= Lwu gitr tai nguyén phan mém clia may tinh

= Duoc két ndi véi hé thdng dwéi dang céac
thiét bj vao-ra

=« Dung lvgng I&n
= Toc dd cham
= Cac loai bé nhé& ngoai
= B nhé twr: dia cirng, dia mém
« B6 nhé& quang: dia CD, DVD

= B nhé ban dan: Flash disk, memory card

N2K-HUT

i 3. Hé théng vao-ra (Input-Output)

= Chtrc ndng: Trao dbi thong tin gitra may
tinh v&i thé gidi bén ngoai.
= Cac thao tac co ban:
= Vao di liéu (Input)
= Ra d¥ liéu (Output)
= Cac thanh phan chinh:
= C4c thiét bj ngoai vi (Peripheral Devices)
= Cac md-dun vao-ra (IO Modules)

39
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i CAu tric co ban cta hé théng vao-ra

5‘;29 i | Thitbi
N | ngoai vi
ra
. oon | [ovem
"‘;_%};el? a | "] ngoai vi
véi
PR — Mé-dun
b6 nhé vio-ra
chinh
5:29 i | Thigtbi
| ngoai vi
ra

40
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i Céc thiét bi ngoai vi

= Chirc nang: chuyén dbi di liéu gitra
bén trong va bén ngoai may tinh

= C4c loai thiét bj ngoai vi co ban
= Thiét bj vao: ban phim, chuét, may quét ...
= Thiét bj ra: man hinh, may in ...
= Thiét bi nho: cac é dia ...
= Thiét bj truyén thong: MODEM ...

41
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i M6-dun vao-ra

= Chtrc ndng: ndi ghép céc thiét bi ngoai vi
v@i may tinh

= Mbi mo-dun vao-ra cé6 mot hodc mét vai
cong vao-ra (I/0O Port).

= Mbi céng vao-ra dwoc danh moét dia chi
xac dinh.

= Céc thiét bj ngoai vi dwoc két ndi va trao
doi dir liéu v&i may tinh théng qua cac
cong vao-ra.

42

N2K-HUT

i 2.2. Hoat dong cua may tinh

1. Thwe hién chwong trinh
= La hoat dong co ban cua may tinh
= May tinh 13p di lap lai hai bwéec:

= Nhan |Iénh

= Thuwe hién |énh

= Thuc hién chwong trinh bj dirng néu
thwe hién 1énh bij 16i ho&c gap lénh dirng.

chu trinh [énh

43
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i Chu trinh 1&nh
( BAT PAU )

>
<
y

A

Nhén lént

!

Thyc hién
lénh
\ 4

{ DUNG }

11/18/2006
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i Nhan Iénh

= Bat dau mdi chu trinh [énh, CPU nhan Iénh tw
bd nhé chinh.

= Bd dém chwong trinh PC (Program Counter)
cua CPU gilr dia chi ctia Iénh sé dwoc nhan.

= CPU nhan Iénh ttr ngan nhé dwoc tré béi PC.

= Lénh dwoc nap vao thanh ghi lénh IR
(Instruction Register).

= Sau khi Iénh’duﬁo’c nhan véo,’néi dung PC ty
déng tang dé trd sang Iénh ké tiép.

45
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Thwc hién [énh

= BO xtr ly giai m‘é Iénh’dé dwoc nhan va
phat tin hiéu diéu !(hién thwe hién thao
tac ma Iénh yéu cau.

= Céc kiéu thao tac cua lénh:
= Trao doi di lieu gil!a CPU va bd nh¢ chinh
= Trao déi div lieu gitta CPU va mdé-dun vao-ra

= X ly di¥ liéu: thic hién cac phép toan sb
hoc hoac phép toan logic v&i cac dir liéu.

= Diéu khién ré nhanh

= Két hop céc thao tac trén.
46
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2. Ngat (Interrupt)

= Khai niém chung vé ngat: Ngat 1a co ché
cho phép CPU tam dwrng chwong trinh
dang thyc hién dé chuyén sang thwc hién
mot chwong trinh khac, goi la chwong trinh
con phuc vu ngét.

= Cac loai ngat:
= Ngat do 16i khi thic hién chwong trinh, vi du:

tran so, chia cho 0.

= Ngat do 16i phan ctng, vi du 16i bd nhéd RAM.
= Ngat do mé-dun vao-ra phat tin hiéu ngat dén

CPU yéu cau trao dbi dir liéu. .

Nguyén Kim Khanh - DHBKHN
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Hoat d&ng ngét

= Sau khi hoan thanh méi mét Iénh, bd xr ly kiém
tra tin hiéu ngat

= Néu khoéng c6 ngat > bo xr Iy nhan 1énh tiép
theo clia chwong trinh hién tai

= Néu c6 tin hiéu ngét:
= Tam dirng chwong trinh dang thyc hién
= Cét ngir canh (c4c thong tin lién quan dén chuong trinh

bi ngat)

= Thiét 1ap PC tré dén chwong trinh con phuc vu ngat
= Chuyén sang thwc hién chwong trinh con phuc vu ngét
= Cubi chwong trinh con phuc vu ngét, khéi phuc ngi

canh va tiép tuc chuong trinh dang bi tam dirng
48
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i Chu trinh 1&nh v&i ngét

( BATPAU )

Thg{c hién DUNC
|1énh

Y [ Chuyén dér
chuang trinh con —
phuc vu ngét

Kiém tre
cb ngét hay
khéng 7

50
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i Hoat déng ngat (tiép)
Chuong trinh
dang thuc hién
Chuong trinh cor
lenn phuc vu ngat
lenh v
|énh |énh
P lénh
Ngat 6 ddy [— -
——»lénh lénh
|énh i+ -
|énh
RETURN
|énh
49
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X0 ly v&i nhiéu tin hiéu yéu cau ngat

= X ly ngét tudn tw

= Khi mot ngét dang duoc thue hién, cac ngét khac sé
bi cam.

= BO x(r Iy s& bd qua céc ngat tiép theo trong khi dang
xt ly mot ngat
= Céc ngét van dang doi va dwoc kiém tra sau khi
ngat dau tién dwgc x ly xong
= Céac ngét dwoc thwe hién tuan tw
= X ly ngét wu tién
= Céc ngét dwoc dinh nghia mrc wu tién khac nhau

= Ngét co mirc wu tién thap hon co thé bi ngat boi
ngat wu tién cao hon - xay ra ngat |6ng nhau 51
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i 3. Hoat déng vao-ra

= Hoat ddng vao-ra: 1a hoat déng trao dbi
di liéu gitra thiét bi ngoai vi v&i bén trong
may tinh.

= Céc kiéu hoat ddong vao-ra:
= CPU trao déi di¥ liéu v&i mod-dun vao-ra

= M6-dun vao-ra trao déi div liéu truc tiép voi
b nhé chinh.

52
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i 2.3. Lién két hé théng

1. Ludng théng tin trong may tinh

= Cac mo6-dun trong may tinh:
= CPU
= M6-dun nhd
= M6-dun vao-ra
= can dwoc két ndi véi nhau

53
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i Két ndi mod-dun vao-ra

di liéu tr bén trong >
dir ligu tor TBNV >

dit liéu d&n TBNV >
dr lieu dén bén trong >

Mé-dun
dia i > Vao-ra Icac tin hieu diéu khién TB>NV
Tin hiéu diéu khién doc, Cac tin hieu diéu khién ngét
Tin higu diéu khién gh >

|

55
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i Két n6i mé6-dun nh&
dia chi )
dirlieu Mo-dun dtr lieu hoac lénh
nhé
Tin hiéu diéu khién doc |
Tin higu diéu khién ghi
54
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i Két néi CPU
lénk ) dia chi >
dr ligL ) CPU dur ligu >
Céc tin hié. Céc tin hiéu diéu khiér
diéu khién ngat b6 nhé va vao-re
56
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2. CAu trdc bus co ban

= Bus: tap hop cac duwong két ndi dung dé
van chuyén théng tin gitra cac mé-dun cla
may tinh v&i nhau.

» Cac bus chirc nang:
= Bus dia chi
= Bus di¥ liéu
= Bus diéu khién

= D6 réng bus: 1a s dwdng day cla bus ¢
thé truyén cac bit théng tin ddng thoi (chi
dung cho bus dia chi va bus di liéu)

57
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i So dd cau truc bus co ban

Mo-dun Mo-dur Mo-dur Mo-dur

ceu nhé nhé vao-ra vao-ra
[ buchhl ]
[ ] [ ] | [ ] |

[ bus diT lieL

[ bus dicu khien ]
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Bus dia chi

= Chtrc néng: van chuyén dia chi dé xac dinh
ngan nhé hay cong vao-ra
= DO rong bus dia chi: 3<a'c dinh dung lvgng bd
nhé cwc dai cia hé thong.
Néu do rong bus dia chi la N bit :
AN-1’:A‘N-2’ Ay, Ay, "A\o
=> c6 thé danh dia chi t6i da cho 2N ngan nh¢
= Vidu: B6 xt ly Pentium cé bus dia chi 32 bit
=>» khong gian dia chi la 232 byte = 4GBytes (danh
dia chi theo byte)

N2K-HUT

i Bus di liéu

= Chirc nang:
= van chuyén I&énh tr bd nhé dén CPU
= vVan chuyén di liéu gilra CPU, cac mé dun

nh& va mdé dun vao-ra v&i nhau

= DY réng bus div liéu: Xac dinh so bit
di liéu cé thé dwoc trao doi dong thoi.
= M bit: Dy1, Dyps ... Dy, Dy, Dy
= M thwdng la 8, 16, 32, 64,128 bit.

= Vi du: Cac b6 xt&r ly Pentium co bus di
liéu 64 bit

60
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i Bus diéu khién
= Chirc nang: van chuyén cac tin hiéu
diéu khién
= Cac loai tin hiéu diéu khién:
= Cac tin hiéu phat ra tr CPU dé diéu khién
mo&-dun nhé va moé-dun vao-ra

= Cac tin hiéu ;U’ m(“)-dl:ln nhé hay mo-dun
vao-ra giri dén yéu cau CPU.

61
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i Pac diém cua cAu trac don bus

= Bus hé thdng chi phuc vu dwoc mét yéu
cau trao doi di¥ liéu tai mdt thoi diem

= Bus hé thdng phai cé téc d6 bang téc
dod bus cia mé-dun nhanh nhat trong hé
thong

= Bus hé théng phu thudc vao cau truc
bus (cac tin hiéu) cua bd xtr ly = cac
mo-dun nhé va cac moé-dun vao-ra ciing
phu thuéc vao bd xtr ly.

= Vi vay can phai phan cép bus > da bus

62
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i 3. Phan cép bus trong may tinh

= Phan cép bus cho cac thanh phan:
= Bus ctia bd xt ly
= Bus clia b6 nh& chinh
= Cac bus vao-ra

= Phan cép bus khac nhau vé téc do

= Bus bd nh¢& chinh va cac bus vao-ra
khéng phu thudc vao bd xt ly cu the.

63
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iBCéc bus dién hinh trong PC

us cua bd xtr ly (Front Side Bus - FSB): c6 tbc
dé nhanh nhat

= Bus clia bd nhé chinh (ndi ghép véi cac mé-dun
RAM)

= AGP bus(Accelerated Graphic Port) - Bus dd hoa
tang toc: ndi ghép card man hinh tang toc.

= PCl bus(Peripheral Component Interconnect): noi
ghép v&i cac thiét bi ngoai vi c6 toc do trao doi div
liéu nhanh.

= USB (Universal Serial Bus): Bus ndi tiép da nang

= IDE (Integrated Device Electronics): Bus két noi
v@i 0 dia cirng hoac o dia CD, DVD 64
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May tinh Pentium 4 dung Chipset 845

Intel Pentium 4
Processor

3.2GB/s
PC133 1.06 GB/s
DDR 200 1.6 GB/s
DDR 266 2.1 GB/s

SDRAM/DDR

>1
GB/s|

)
-

Intel" Hub | Architecture

6 Channel
Audio

133
MB/s

ATA 100 MB/s
2 IDE Channels
LAN
Interface

4 USB Ports

1w
B

Flash BIOS
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* 4. Céc vAn d& lien quan dén thiét ké bus

= Cac kiéu bus
= Phan x& bus
= Dinh th&i bus

66
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Cac kiéu bus

= Bus danh riéng (Dedicated):
» Cac duwong dia chi va di liéu tach roi
= Wu diém: diéu khién don gian
= Nhuoc diém: cé nhiéu dwdng két ndi
= Bus dén kénh (Multiplexed)
» Cac dwong dung chung cho dia chi va di¥ liéu
= Co6 dudrng diéu khién dé phan biét c6 dia chi
hay co dir liéu
= Uu diém: c6 it dwong day
= Nhuoc diém:
= Diéu khién phtrc tap hon

= Hiéu nang han ché 67
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* Phan x& bus

= C6 nhiéu mo-dun diéu khién bus
=« vi du: CPU va bo diéu khién vao-ra

= Chi cho phép mét mé-dun diéu khién
bus & mét thoi diém.

= Phan x& bus c6é thé la tap trung hay
phan tan.

68
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i Phan x& bus (tiép)

= Phan xt& bus tap trung
= Co mdt Bo diéu khién bus (Bus Controller)
hay con goi la B6 phan xt bus (Arbiter)
= C6 thé 1a mot phan clia CPU hodc mach
tach roi.
= Phan x& bus phan tan
= M&i mét mo-dun cé thé chiém bus

= Co6 duorng diéu khién dén tat ca cac moé-
dun khac
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Binh th&i bus (Timing)

= Phdi hop cac sw kién trén bus
= Bus dbng bd
= Cac su kién trén bus dwoc xac dinh b&i
mét tin hiéu xung nhip xac dinh (clock)
= Bus Diéu khién bao gébm ca dwérng Clock
= T4t ca cac md-dun co thé doc dwdng clock
= Bus khéng déng bd
= Khéng c6 dwdng tin hiéu Clock
= Két thuc mot suw kién né,y trén bus sé kich
hoat cho mét sy kién tiép theo
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i Kién tric may tinh

Chuong 3
BIEU DIEN DU LIEU VA
SO HOC MAY TINH

Nguyén Kim Khanh

B6 mon Ky thudt May tinh, Khoa Céng nghé Théng tin
Trudng Pai hoc Bach Khoa Ha Nai

71
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i No6i dung chwong 3

3.1. Cac hé dém co ban

3.2. Ma hoéa va lwu trir dir liéu trong may tinh

3.3. Biéu dién s6 nguyén

3.4. Thuc hién cac phép toan sb hoc véi sb6 nguyén
3.5. S6 dau phéay dong

3.6. Biéu dién ky tw

72
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i 3.1. Cac hé dém co ban

= Hé thap phan (Decimal System)
- con ngudi st dung

= Hé nhi phan (Binary System)
- may tinh str dung

= Hé mwoi sau (Hexadecimal System)
- dung dé viét gon cho sb nhi phan

73
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i 1. Hé thap phan

= Cosb10

= 10 chir s6: 0,1,2,3,4,5,6,7,8,9

= Dung n chi¥ s thap phan cé thé biéu dién
dwoc 10" gia tri khac nhau:
= 00...000 0
= 99...999 10 -1
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i 2. Hé nhj phan

s Co Sé 2
2 chir sb nhi phan: 0 va 1

chi¥ s6 nhi phan goi la bit  (binary digit)
Bit 14 don vi thdéng tin nhd nhét

Dung n bit c6 thé biéu dién dwoc 2" gia tri
khac nhau:
= 00...000
- 11...111

0
2n -1

75
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i Chuyén dbi s6 nguyén thap phan sang nhj phan

= Phwong phap 1: chia dan cho 2 réi lay
phan dw

= Phwong phap 2: Phan tich thanh téng
clacacsd 2 - nhanh hon

76

19



Bai gidng Kién tric may tinh

N2K-HUT

i Chuyén dbi s6 & thap phan sang nhi phan

= Vi du 1: chuyén dbi 0.6875
= 0.6875x2 =1.375
= 0.375 x2 =0.75
« 075 x2 =15
= 0.5 x2 =1.0

phan nguyén = 1
phan nguyén = 0
phan nguyén = 1
phan nguyén = 1

77
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i 3. Hé muw&i sau (Hexa)

= Cosd16
= 16 chir s6:0,1,2,3,4,5,6,7,8,9, AB,C,D,EF

= Dung dé viét gon cho s6 nhi phan: cir mét
nhom 4-bit sé dwgc thay bang mét chir s6
Hexa
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i3.2. Ma héa va lwu trir di¥ liéu trong may tinh

1. Nguyén tac chung vé ma héa di liéu

= Moi di¥ liéu dwa vao may tinh déu phai
dwoc ma héa thanh sé nhi phan

= Cac loai di¥ liéu
= D liéu nhéan tao: do con nguwdi qui wéc

= D liéu tw nhién: tén tai khach quan v&i
con nguoi

79
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i Ma hoa dt¥ liéu nhan tao

= D@ liéu s0 nguyén: ma hoa theo mét s6
chuan qui wéc

= D liéu s6 thwe: ma héa bang sb dau
phay dong

= D liéu ky ty: ma hoa theo bé ma ky tw

80
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i M4 hoéa va tai tao tin hiéu vat Iy

o oo |Tinhiéudiér| 4. F
Tinhiguvatly | BOcambien |, 5 | BOchuyénddl | 1in higy s
E— tin hiét —p| tuong tu'- so »
(sensor) (ADC)
Méy tink
. Tin hiéu diér [ 5 . F T .
Tin higuvatlj|  Bg tai tao lontuc | B8 chuyénddi | Tin higu 56
1 i < - sG-tuong ty [«
’ (DAC)

Cac di liéu vat ly théng dung
= Am thanh
« Hinh anh
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i D6 dai tir div lidu

= DY dai tir d liéu 12 sb bit dwoc st dung
dé ma hoa loai di liéu twong trng

= Thudng la bdi cua 8-bit

= VD: 8, 16, 32, 64 bit

82
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i 2. The tw lwu triv cac byte cda div liéu

= Bd nhé chinh thuwdng dwoc td chirc theo byte
= DO dai tr di¥ liéu co thé chiém tr mot dén
nhiéu byte
- céan phai biét thi tw lwu trir cac byte trong
bd nhé chinh véi cac dir liéu nhiéu byte.
s Co6 hai cach lwu triv:
= Lwu trlr ddu nhé (Little-endian): Byte thap dwoc
Iwu trlr & ngan nhé co dia chi nhd hon, byte cao
duwoc lwu trlr & ngan nhé cé dia chi lén hon.
=« Lwu trir ddu to (Big-endian): Byte cao duoc lvu
trlr & ngan nhé co dia chi nhé hon, byte thap
duwoc lwu trlr & ngan nhé cé dia chi lén hon.

83
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i Vi du lwu triv div lidu 32-bit

0001 1010 0010 1011 0011 1100 0100 1101

[ 1A | 22 | 3 [ 40 |

40 300 1A 410

3C 301 2B 411

2B 302 3C 412

1A 303 4D 413
little-endian big-endiar

84
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i Lwu tri clia cac bd xt Iy dién hinh i 3.3. Bidu di&n s6 nguyén

= Intel 80x86 va cac loai Pentium: Cé hai logi s N
- Little-endian O hal loal sO nguyen:

Motorola 680x0 va c4c b xir IV RISC = S6 nguyén khéng d4u (Unsigned Integer)
= Motorola 680x0 va cac bo xr ly : L Sé g A e
> Big-endian SO nguyén co6 dau (Signed Integer)

= Power PC va Itanium: ca hai (bi-endian)

85 86
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1. Bidu di&n sé nguyén khong dau i Véi n = 8 bit

= Nguyén tac tong quat: Dung n bit biéu dién sb
nguyén khéng dau A:

Biéu dién dwoc cac gia trji tv 0 dén 255

00000000 = O Chu y:
a_a,,..a,aa, 00000001 = 1 1111 1111
00000010 = 2 + 0000 0001
Gia tl'i cla A dU’Q’C tinh nhw sau: 0000 0011 - 3 0000 0000
o Vay: 255+1=07
A=) 3?2 11111111 =255 = do fran nho ra
i=0 ngoai

Da&i biéu dién cla A: tr 0 dén 27 — 1

87 88
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Truc sb hoc v&i n = 8 bit

Truc sé hoc:
01 2 3 255

A ]
)

\J

Tryc s6 hoc may tinh: ¢, 25° 0

89
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i Va&in =16 bit, 32 bit, 64 bit

= n= 16 bit: dai biéu dién tlr 0 dén 65535 (26— 1)
= 0000 000000000000 =0

0000 0000 1111 1111

5 = 255
= 0000 0001 0000 0000 = 256
= 11111111 1111 1111 = 65535

= n= 32 bit: dai biéu dién tir 0 dén 232- 1
= n= 64 bit: dai biéu dién tir 0 dén 264 - 1

N2K-HUT

i 2. Biéu dién sb nguyén cé dau

a. S6 bu chin va Sé bu muoi

= Cho mot sb thap phan A duoc biéu dién
bang n chir s6 thap phan, ta co:
=« S6buchincia A = (10™1)-A
«S6bumudiciaA= 10"-A

= S6 bu muwdi ctia A = (S bu chin ctia A) +1

91
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i S6 bu chin va S6 bu muoi (tiép)

= Vi du: v&in=4, cho A = 3265
= S6 bu chin cia A:
9999  (10%-1)
- 3265 (A)
6734
= S6 bu muoi cla A:
10000  (10%)
- 3265 (A)
6735

92
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i b. S6 bl mdt va Sé bu hai

= Dinh nghia: Cho mét s nhi phan A
duwoc biéu dién bang n bit, ta cé:

=« S6bumodtcia A =(2"-1)-A
=SbbuhaiciaA= 2n—A
= S6 bu hai ctia A = (S6 bu mét ciia A) +1

93
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Sé bu mét va Sé bu hai (tiép)
Vi du: v&i n = 8 bit, cho A =0010 0101
= S6 bumétcia A dwoc tinh nhw sau:
11111111 (28-1)
-00100101  (A)
1101 1010
- dao cac bitcua A
= Sb bu hai cia A dwoc tinh nhw sau:
10000 0000  (28)
- 00100101  (A)
1101 1011
- thwe hién khé khan

N2K-HUT

i Quy téc tim Sé bu mét va Sé bu hai

= S bu mét ctia A = ddo gia tri cac bit clia A
= (S6 bu hai ctia A) = (S6 bu mét ctia A) + 1

s Vidu:
« Cho A = 0010 0101
=« S6bumot = 1101 1010
+ 1
= Sb bu hai = 1101 1011
s Nhan xét:
A = 0010 0101
S6 bu hai = + 1101 _1011
0000 0000 =0

(b6 qua bit nh¢ ra ngoai)
> S6 bu haictia A =-A

Nguyén Kim Khanh - DHBKHN
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i ¢. Bidu didn sb nguyén c6 d4u bing ma ba hai

Nguyén tac tong quat: Dung n bit biéu dién s6
nguyén co dau A:

a, d,.,...a,4,4,
= VGi A la sb duong: bit an.1 = 0, cac bit con lai
biéu dién dd I&n nhw s khéng dau

= Voi Ala s6 am: dwoc biéu dién bang sb bu hai
clia sO dwong twong &ng, vi vay bita, ;= 1

96
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i Biéu dién sé duwong

= Dang tdng quat cta sé duwong A:
Oa,,..a,a,4,

= Gia tri ctia s6 dwong A:

A :niaizi
i=0

= Dai biéu dién cho s6 dwong: 0 dén 2n-1-1

97
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i Biéu dién s6 am

= Dang tbng quat ctia sb am A:
la, ,...a,a,a,

= Gia tri cia sé am A:
n-2
. n—1 i
A=-2"+>2a72
i=0

= Dai biéu dién cho s6 am: -1 dén -2n-1
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i Biéu dién tdng quat cho sé nguyén c6 dau

= Dang tdng quat ctia sb nguyén A:
A,y --8,8,8,
= Gia tri ca A dwoc xac dinh nhw sau:
n—2
_ n-1 i
A=-a,2""+)> a2
i=0
= Dai bidu dién: tir -(2™1) dén +(2m1-1)

99
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V&in = 8 bit

Biéu dién dwoc cac gia tri tlr -128 dén +127

00000000 = O

0000 0001 = +1 N

0000 0010 = +2 Chay:

0000 0011 = +3 127 +1=-128
128 -1=+127

0111 1111 = +127 > dotran xay ra

1000 0000 = - 128

1000 0001 = - 127

11111110 = -2

11111111 = -1

100
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i Truc s hoc s6 nguyén cé déu véin = 8 bit

= Truc sé hoc:

128 24¢12 +127
4 i V-
= Truc s6 hoc may tinh: P
2 4
3 42
A28 +127

101
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i Va&in =16 bit, 32 bit, 64 bit

= V&i n=16bit: biéu dién tw -32768 dén +32767
- 0000 0000 00000000 = O
= 0000 0000 0000 0001 = +1

= 01111111 1111 1111
= 1000 0000 0000 0000

+32767
-32768

T I T T e B B I e I

= V&i n=32bit: biéu dién tw -23' gén 231-1
= V&i n=64bit: biéu dién tw -263 gén 263-1

102
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3. Biéu dién sb nguyén theo ma BCD

= Binary Coded Decimal Code

= DUNg 4 bit @& mé& hoa cho cac chir s6
thap phan tr 0 dén 9:

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

= ¢O 6 t6 hop khéng st dung:
1010, 1011, 1100, 1101, 1110, 1111

103
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i Cac kiéu lwu trir sé BCD

= BCD khoéng géi (Unpacked BCD):M?)i sb BCD
4-bit dworc lwu trir trong 4-bit thap ciia moi

byte.

= Vidu: Sé 35 dwoc lwu trir nhw sau:

| [0011] [0101]

= BCD goi (Packed BCD): Hai s6 BCD
dwoc lwu trir trong 1 byte.
= Vidu: S6 35 dwoc lwu trik nhw sau:

([0011]0101]

104
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3.4. Thuc hién cac phép toan sb hoc véi sb6 nguyén

1. Phép cong sb nguyén khéng dau
B6 cdng n-bit

11/18/2006
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i Nguyén téc cong sé nguyén khéng dau

Khi cdng hai s6 nguyén khéng dau n-bit,
két qua nhan dwoc 1a n-bit:

= Néu khdng c6 nhé ra khai bit cao nhéat
thi két qua nhan dwoc ludn ludn dung
(Coutzo)-

= Néu ¢c6 nhé ra khdi bit cao nhat thi két
qua nhan dwoc la sai, ta néi cé tran nh¢
ra ngoai (C,,=1)

» Tran nh¢ ra ngoai (Carry Out) xay ra khi
tbng > 2" - 1

106

Y X
l n bil l n bit
coui cir
- B6 cong n-bit ——
l n bit
S
105
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2. Phép dao dau
= Taco:
+37 = 0010 0101
bumét = 1101 1010
+ 1
buahai = 1101 1011 = -37
« LAy bu hai cia s6 am:
-37 = 1101 1011
bumoét = 0010 0100
+ 1
buhai = 00100101 = +37

» Két luan: Phép ddo d4u trong may tinh thwc chét la
lay bu hai

107
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i 3. Cong sb nguyén cé dau

Khi cong hai s6 nguyén c6 dau n-bit khéng quan
tam dén bit C,,, va két qua nhan dwoc la n-bit:

= Cong hai sb khac dau: két qua ludn ludn dung.
= Cong hai sé cung dau:
= néu dau két qua cung dau vdi cac sb hang thi két
qua la dung.
= néu két qua co dau nguoc lai, khi do co tran xay ra
(Overflow) va két qua bj sai.

= Tran xay ra khi tdng nam ngoai dai biéu dién:
[-(27),+(2™1-1)]

108
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i 4. Nguyén tac thuc hién phép trir

= Phép trir hai s6 nguyén: X-Y = X+(-Y)
= Nguyén tac: Lay bu hai clia Y dé duoc -Y,
roi cdng voi X

nbit 4 Y nbit 1 X

Bo cong n-bit

n-bil i S= XY

109
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i 5. Nhan sb nguyén khéng dau

. 1011 Sébjnhan (11)
x 1101 Sénhan  (13)
1011
0000 Céac tich rieng phan
1011
1011

10001111 Tich (143)

110
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i Nhan s& nguyén khéng dau (tiép)

m Cac tich riéng phén dwoc xac dinh nhuw sau:
= Néu bit ciia s6 nhan béng 0 - tich riéng phan bang 0.
= Néu bit ciia s6 nhan béng 1 = tich riéng phan bang sb
bi nhan.
= Tich riéng phan tiép theo duwoc dich trai mt bit so voi
tich riéng phan trwéc do.
= Tich béng tdng c&c tich riéng phan
= Nhan hai s6 nguyén n-bit, tich c6 dd dai 2n bit
(khéng bao gio tran).

111
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i B& nhan sb nguyén khéng dau
$6 bi nhan
folel o]
1 & b
L . _oong Bb logic diéu khién
BO cong n-bit N ¢dng va dich
A
Diéu khién
dich ph&
N
"l R - el
$6 nhan

112
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Lwu dd nhan sb nguyén khéng dau i 6. Nhan sb nguyén co6 dau
C(—O,QGO
CC ssman > Ay i2i LA R £
B0 dém = v = SU dung thuat giai nhan khéng dau
= St dung thuat gidi Booth (tham khao tai
liéu)
Dich phai C,A,.Q
B6 dém<Bo dém-*
Tich trong AQ
113 114
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S dung thuat giai nhan khéng dau i 7. Chia sé nguyén khong dau
= Budc 1. Chuyén dbi sé bi nhan va sb nhan
thanh s6 duwong twong trng
. A LA 3 AL i3 Sé bjchia 10010011 | 1011 Sé chia
] Bu’Aoc 2A NhanAhal SO du’o;ng bang thuat giai - 1011 00007101 Thuwong
nhan s6 nguyén khéng dau, dwoc tich cua hai 001110
so dwong. 1011
, . . A . 001111
= Bwoéce 3. Hiéu chinh dau cua tich nhw sau: 1011
= Néu hai thira s6 ban dau cling dau thi tich nhan 100 Phan du
dwoc & bwdc 2 la két qua can tinh.
= Néu hai thira s6 ban dau la khac dau thi ta dao dau
cua tich bang cach lay bu hai cla tich da nhan
dwoc bdi budc 2, vi tich thwe sw 1a am.
115 116
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B& chia s& nguyén khéng dau

S6 chiaM
8 8 I A Y
QL ﬂ Diéu khiér
cong/trir A oo 2
socongtaunoi (e 50,09 b
Diéu khiér
dich tra
i v
2 O 2 N S W ¥ P E
$6 bij chia Q

117
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Lwu d6 chia s6 nguyén khéng dau

BAT BAU

A<
M € S& chiz

Q ¢ $& b chiz
Bodém € n

Dich trai A,C

Yes

SSaion
KET THUC r'e &
S6dudA
° 118
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8. Chia sb nguyén cé dau

= Budc 1. Chuyén ddi sé bi chia va sb chia vé thanh sb
dwong twong tng.
= Budc 2. S dung thuat gidi chia sé nguyén khong dau dé
chia hai s6 dwong, két qué nhan dwoc 14 thwong Q va
phan du R déu la dwong
= Budc 3. Hiéu chinh ddu cla két qué nhw sau:
(Luu y: phép dao dau thuc chét la thye hién phép 14y bu hai)

S6 bj chia S6 chia Thwong S6 dw
dwong dwong gir nguyén gir nguyén
dwong am dao dau gir nguyén

am dwong déo dau dao dau
am am gitr nguyén dao dau

119
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* 3.5. S dAu phay dong
. Nguyén téc chung
= Floating Point Number - biéu dién cho sé
thuc
= Téng quat: mét sb thwe X dwoc biéu dién
theo kiéu s6 dau phay déng nhu sau:
X =M*RE
= M la phan dinh trj (Mantissa),
= R la co sb (Radix),
= E 14 phan mi (Exponent).

120
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i 2. Chuan IEEE754/85

s CosbR=2
= Cac dang:
= Dang 32-bit
= Dang 44-bit
= Dang 64-bit
= Dang 80-bit

121
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i Céc dang biéu dién chinh

3130 282 ¢
[s[ e | m

63 62 52 51 ¢
[s| e | m

79 78 64 63 ¢
[s| e | m

122
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i Dang 32 bit

= S la bit dau:
= S=0-> sbduwong
«» S=1->sbdam
= e (8 bit) |a ma excess-127 clGa phan mi E:
= e=E+127T > E=e-127
« gia tri 127 goi Ia 1a d6 l&ch (bias)
= m (23 bit) la phan I1& ctia phan dinh tri M:
= M=1.m
= Coéng thirc xac dinh gia tri ctia sé thuc:
X = (-1)5.1.m . 2e-127

123
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N2K-HUT

i Cac qui wéc dic biét

» Céc bit clia e bang 0, cac bit cia m bang 0, thi X =+0
x000 0000 0000 0000 0000 0000 0000 0000 > X =+0

= CAéc bit cGia e bang 1, cac bit cia m bang 0, thi X =+
x111 1111 1000 0000 0000 0000 0000 0000 = X =+ o

= Cé&c bit clia e béng 1, con m co it nhat mot bit bang 1, thi
né khong biéu dién cho s6 nao ca (NaN - not a number)

124
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i Dai gia tri biéu dién

- 2-127 gén 2+127
= 1038 dén 10%38

+127 _2-127 ¢ +2-127 +2+1z7
1

'
N Y

125
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i Dang 64-bit

= S la bit dau

= e (11 bit): ma excess-1023 cla phan
miE-> E=e-1023

= m (52 bit): phan 1é ctia phan dinh tri M
= Gia trj sb thuc:

X = (-1)S.1.m . 2¢-1023
= Dai gié tri biéu dién: 10-3%8 gén 10+308

126
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i Dang 80-bit

= S Ia bit dau

= e (15 bit): ma excess-16383 cla phan
miE-> E=e-16383

= m (64 bit): phan 1& cha phan dinh tri M
» Gia tri sb thuc:

X = ('1 )8*1 m * 26-16383
= Dai gia tri bidu di&n: 104932 gén 10+4932

127
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i 3.Thuc hién phép toan sé dau phay dong

= X1=M1.RE
= X2=M2.RE2
= Taco

= X1.X2 = (M1. M2), RE*E2
= X1/X2 =(M1/M2) . REVE2
= X1+X2=(M1.REE2 £ M2), RE2 | v&i E2 > E1

128
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Céc kha nang tran sb

= Tran trén sb mi (Exponent Overflow): mii
dwong vuot ra khdi gia tri cwc dai cta sd mi
dwong co thé. (> «)

= Tran dwdi sb mi (Exponent Underflow): mii am
vuot ra khéi gia tri cwc dai ctia s6 mi am cé thé
(= 0).

= Tran trén phan dinh tri (Mantissa Overflow):
codng hai phan dinh tri cé cung dau, két qua bi
nhé ra ngoai bit cao nhét.

= Tran dwdi phan dinh tri (Mantissa Underflow):
Khi hiéu chinh phan dinh tri, cac sb bi mat & bén
phai phan dinh tri.

129

11/18/2006

N2K-HUT

i Phép cbng va phép tri

= Kiém tra cac sb hang c6 bang 0 hay
khéng

= Hiéu chinh phan dinh tri

= Cong hodc trir phan dinh tri

= Chuan hoa két qua

130
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i 3.6. Bidu dién ky tw

= B6 ma ASCII (American Standard Code
for Information Interchange)

= BO ma Unicode

131
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N2K-HUT

i 1. B6 ma ASCI

= Do ANSI (American National Standard
Institute) thiét ké

= B& ma 8-bit > c6 thé ma hoa dwoc 28
ky tw, c6 ma tw: 00,4, + FF,4, trong do:
= 128 ky tw chudn c6 ma tlr 00,4 + 7F ¢
= 128 ky tw m& réng c6é ma tir 80,4 + FF 4

132
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i Cac ky tw chuan

= Cac ky tw hién thi chuén:
= Cac chir cai Latin
= Cac chir sb thap phan
« cacdducau:.,:; ..
= cac diu phép toan: + - */ % ...
= mot s ky hiéu théng dung: &, $,@, #
=« dau cach
= Cac ma diéu khién
= Cac ma diéu khién dinh dang van ban
= Cac ma diéu khién truyén sb liéu
= Cac ma diéu khién phan tach thong tin
= Cac ma diéu khién khac

133
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i Cac ky tw hién thj chuan
= 26 chi¥ cai hoa ‘A’ dén * Z' co matir 41,5 dén 5A
(65 dén 90):
= A > 0100 0001 = 4146
= 'B > 0100 0010 = 4216
« 'C > 0100 0011 = 4316
= 7 > 0101 1010 = 5A1g)
= 26 chi¥ cai thwong ‘a’ dén 'z’ co ma tir 61,6, dén
A 16) (97 dén 122):
= 'a 2> 0110 0001 = 6116
= b > 0110 0010 = 624,
= 'C' 2> 0110 0011 = 6316
= 7 2> 0111 1010 = A5
135
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HEXA 0 1 2 6 7
W 0 ~u> T <space> 0 @ P ) P
32 48 64 80 96 112
" <SOH> <DCI> ! 1 A Q a q
1 17 33 49 65 B 97 13
O I I I I
3 <ETX§ <DC?; # 3 C S c s
35 51 67 83 99 115
4 <Em?‘ mC% 3% s‘g g% 81; |0(ti) 1 12
s ] I 1 % S 5 @ ot I
6 <ACKZ QYIE §§ 5§ 7F0 ;2 1 og 1 l‘é
7 <BEL7 <E'l1;§ 3; SZ ﬁ ‘g; 1 0% 1 Yg
s RN B & » B o 2
o <H1>9 <EN£§ 4? 597 7§ % 1 OSi 1 Z}I]
A 41}3 sz :; iS 7{ 9Z0 1 0‘2 1 z%
B <V1;T <ESC1; 4+3 sé 17(5 9! |0I§ |z§
¢ <Fl;§ <F§§ 4 a<0 7[5 92\ |0§ |za!
b <% % 4 o M o 109 o
e CES i e B " it %
F il 4 é 9 5 ] | 13
N2K-HUT
« R . p3 « X
i Cac ky tw hien thj chuan (tiép)
= 10 chi¥ s6 thap phan tir 0 dén 9 c6 ma
tir 30,16, dén 39,46, (48 dén 57):
=0 > 00110000 3016
1 - 0011 0001 3116
=2 > 00110010 = 324
] P
) 2 00111001 = 394
136
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i Cac ky tw hién thi chuan (tiép)

= Cac ky hiéu khac:
= cacdiucau:.,: ;..
=« cac diu phép toan: + -* [ % ...
= mot s6 ky hiéu thong dung: &, $,@, #
=« dau cach

N2K-HUT

Cac ma diéu khién: co ma 00,4 +

1F 5 va 7F

Ciéc mi ky ty didu khién dinh dang (didu khién man hinh, may in ...)

BS

Backspace — Lui lai mot vi tri: Ky tw diéu khién con tré Iui lai
mot vi tri.

HT

Horizontal Tab - Tab ngang: Ky tw didu khién con tro dich tiép
mot khoang da dinh trudc.

LF

Line Feed - Xudng mot dong: Ky tu diéu khién con tré chuyén
xubng dong dudi.

VT

Vertical Tab — Tab dung: Ky tu didu khién con tro chuyén qua
mot s6 dong da dinh trudc.

FF

Form Feed - Day sang déu trang: Ky tu diéu khién con tro di
chuyén xudng dau trang tiép theo.

CR

Carriage Return — V& ddu dong: Ky tu diéu khién con tr6 di
chuyén v& dau dong hién hanh.

137
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Cac ma diéu khien (tiep)

4c mi ky tw diéu Khién truyén tin

SOH | Start of Heading - Bit dau tiéu d&: Ky tu danh dau bat dAu phan thong
tin tiéu de.

STX | Start of Text - Bat dau van ban: Ky tu danh ddu bét ddu khdi dir lisu
vin ban va ciing chinh 1a d& két thic phan thong tin tidu dé.

ETX | End of Text — Két thuc van ban: Ky tu danh déu két thic khéi dir lisu
vin ban d3 dugc bit diu bing STX.

EOT | End of Transmission - Két thic truyén: Chi ra cho bén thu biét két
thuc truyén.

ENQ | Enquiry—Hoi: Tin hiéu yu cAu d4p tmg tir mot may & xa.

ACK | Acknowledge - Bdo nhan: Ky tu duoc phat ra tir phia thu bao cho phia
phat biét rang dir liéu dd dugc nhan thanh cong.

NAK | Negative Aknowledge - Béo phu nhén: Ky tur dugc phat ra tir phia thu
bao cho phia phat biét rang viéc nhan dir liéu khong thanh cong.

SYN | Synchronous / Idle - Dong bo hoa: Pugc sir dung boi hé thng truyén
dong b dé dong bo hoa qua trinh truyén dir ligu.

ETB | End of Transmission Block — Két thuc khdi truyén: Chi ra két thiic
khéi dir liéu dugc truyén.

139
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i Cac ma didu khién (tiép)
Cic mia ky tw diéu khién phan cach thong tin
FS File Separator - Ky hi¢u phan cach tap tin: Danh dau
ranh gidi gitra cac tap tin.
GS Group Separator - Ky hiéu phan cach nhom: banh
dau ranh gioi giita cic nhom tin (tap hop cac ban
ghi).
RS Record Separator - Ky hi¢u phan cach ban ghi: Panh
dau ranh gioi giita cic ban ghi.
UsS Unit Separator - Ky hiéu phan cach don vi: BPanh diu
ranh gidi gifta cac phan cua ban ghi.
140
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Céac ma diéu khién (tiép)

4c ma ky tu diéu khién khac

NUL Null - Ky tw rong: Pugc sir dung dé dién khoang trong khi khong co dit lidu.

BEL Bell - Chudng: Puogc sir dung phat ra tiéng bip khi can goi sy chii ¥ ciia con ngudi.

SO Shift Out — Dich ra: Chi ra ring cac ma tiép theo s& ndm ngoai tap ky tu chudn cho
dén khi gap ky tu SL
SI Shift In — Dich vao: Chi ra rang cac ma tiép theo s& nim trong tap ky tu chuén.

DLE Data Link Escape - Thoat lién két dit lidu: Ky tu s& thay d6i y nghia ciia mot hodic
nhiéu ky tu lién tiép sau do.

DC1+DC | Device Control - Diéu khién thiét b : Cac ky tw ding dé didu khién céc thiét bi phy
4 tro.

CAN Cancel — Huy bo: Chi ra ring mot s ky tu ndm trude n6 cn phai bo qua.

EM End of Medium — Két thiic phuong tién: Chi ra ky tw ngay truée né 1a ky tu cudi
cung c6 tic dung voi phuong tién vat ly.

SUB | Substitute — Thay thé: Duoc thay thé cho ky tw nao dugc xéc dinh 14 bi 13i.

ESC Escape — Thoat: Ky tw dugc ding dé cung cip cac md mé rong bang cach két hop
voi ky tu sau do.

DEL Delete — Xoé: Diing dé xo4 cac ky tu khong mong mudn.

11/18/2006

N2K-HUT

Cac ky tw mé réng

= Cac ky tv mé rong dwoc dinh nghia
b&i:
= nha ché tao may tinh
= nguwoi phat trién phan mém.
= Vi du:
= B6 ma ky tv m& rong ctia IBM - IBM-PC.
= B6 ma ky twv mé& rong clia Apple >
Macintosh.
= C6 thé thay ddi cac ky tw mé rong dé ma
hoa cho cac ky ty riéng cua tiéng Viét, vi
du nhw bé ma TCVN3.

142
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i 2. B6 ma hop nhat; Unicode
= Do céc hang may tinh hang dau thiét ké
= BO ma 16-bit
= B6 ma da ngén nglv
= C6 hd tror cac ky tw tiéng Viét

Nguyén Kim Khanh - DHBKHN

N2K-HUT

i Kién tric may tinh

Chuong 4
BO XU LY TRUNG TAM

Nguyén Kim Khanh
B mén Ky thudt Mdy tinh, Khoa Céng nghé Théng tin
Trudng Pai hoc Bach Khoa Ha Noi
144

36



Bai gidng Kién tric may tinh 11/18/2006

N2K-HUT N2K-HUT

i Noi dung cua chwong 4 4.1. CAu tric co ban cia CPU
1. Nhiém vu va cau tric ctia CPU

= Nhiém vu ctia CPU:

4.1. CAu trdc co ban ctia CPU

4.2. Tap Iénh = Nhan 1&nh (Fetch Instruction): CPU doc lénh tir bd
4.3. Hoat déng ctia CPU nho.
4.4 K./\ tro > 2c bd xi¥ IV tie t./\ = Gidi ma lénh (Decode Instruction): xac dinh thao tac
4. Kién truc cua cac bo xu ly tién tién ma I&nh yéu cAu.
4.5. Kién truc Intel = Nhan di liéu (Fetch Data): nhan di liéu tir bo nho
hoac cac cong vao-ra.
= XU ly di¥ lieu (Process Data): thuc hién phép toan sb
hoc hay phép toan logic v&i cac div liéu.
= Ghi d¥ liéu (Write Data): ghi d¥ liéu ra bd nhé hay
cbng vao-ra
145 146
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i So dd cAu tric co ban cia CPU i 2. Bon vi sb hoc va logic
5T = Chirc nang: Thwc hién cac phép toan
a'?d:r:"i" s& hoc va t;@PhCéﬁ_ s0 hoc va phép toan logic:
1eu Knien o an 1 x n . A~ . o ‘2
(CU) logic (RF)g = SO hoc: cbng, trir, nhan, chia, tang, giam,
= dao dau

= Logic: AND, OR, XOR, NOT, phép dich bit.

||  bus bén trong

Don vi ndi ghép bus (BIU)

3 el &

bus diéu khién bus dir liéu bus dia chi

147 148
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i Mb hinh két néi ALU

D( liéu vao tir D(r liéu ra dén
cac thanh gh cac thanh gh
Don vi :
Céc tin hiéu s6 hoc va logic

frdonv (ALU)
diéu khién :>

I

| Thanhghics |

149
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3. Pon vj diéu khién

» Chirc nang

= Diéu khién nhan Iénh tir b nhé dwa vao
thanh ghi 1énh

= Tang ndi dung clia PC dé tré sang 1énh ké
tiep

= Gidi ma lénh da dg’o’c nhan dé xac dinh thao
tac ma lénh yéu cau

= Phat ra cac tin hiéu diéu khién thuc hién lénh

= Nhan cac tin hiéu yéu cau tir bus hé thong va
dap wng v&i cac yéu cau do.

150
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i M hinh két ni don vij diéu khién

i

| Thanhghilenr |

i

. Cac tin hiéu
Cac ¢ diéu khién
Dan vi bén trong CPU
diéu khién
Clock
—»
Céc tin hiéu Céc tin hié
yéu cau tu diéu khién dér
bus hé théng bus hé théng

Bus diéu khién

151
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iCéc phwong phap thiét ké don vi diéu khién

= Don vi diéu khién vi chwong trinh
(Microprogrammed Control Unit)

= Don vj diéu khién ndi két cirng
(Hardwired Control Unit)

152
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i Pon vi didu khién vi chwong trinh
Céc tin hiéL J::>
diéu khiér
tur bus hé thong ~ |

Clock ——»{ Machday

Cac ot ::>

Thanh ghi dia chi vi lénh

Y
B6 nhé

vi chugng trinh

Vi lent
tigp
theo

Thanh ghi dém vi lént

B gidi mé vi [énh

Céc tin hiéu Céc tin hiéL
diéu khiér diéu khiér
bentrong CPU N dsn bus h# thang

153
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iE)o’n vi didu khin vi chwong trinh (tiép)

= B0 nho vi chuong trinh (ROM) lwu trir
cac vi chwong trinh (microprogram)

= M6t vi chwong trinh bao gém cac vi
lénh (microinstruction)

= M@Gi vi I8nh ma hoa cho mdt vi thao tac
(microoperation)

= Dé hoan thanh mét I1énh can thyc hién
mot hoac mét vai vi chwong trinh

= T6c dd cham

N2K-HUT

i Pon vi didu khién ndi két ciing

Thanh ghi lénh

_I

Clock | Mact 2
—

A s Ponvj Céc
2:3?;;2:: diéu khién <:: cd

¢ C  oC,
vy v

Céc tin higu diéu khién

155
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i’c‘)o’n vi didu khi&n néi két ctirng (tiép)
= S&r dung mach ctrng dé giai ma va tao
cac tin hiéu diéu khién thwc hién lénh
= T6c dd nhanh
= Pon vj diéu khién phtre tap
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4. Tap thanh ghi

= Chirc ndng va dac diém:
= Tap hop cac thanh ghi nam trong CPU
= Chtra cac théng tin,tam th&i phuc vu cho
hoat dong & thoi diém hién tai cia CPU
= Duoc coi la mirc dau tién cta hé thdng nhé
= Tuy thudc vao bd x Iy cu thé
= S6 lwgng thanh ghi nhiéu > tang hiéu nang
cua CPU
= C6 hai loai thanh ghi:
= Cac thanh ghi lap trinh dworc
= Cac thanh ghi khéng lap trinh dwoc

157
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N2K-HUT

i Mbt sé thanh ghi di&n hinh

= Cac thanh ghi dia chi
= B6 dém chuong trinh PC (Program Counter)
= Con tré di¥ liéu DP (Data Pointer)
= Con trd ngén xép SP (Stack Pointer)

= Thanh ghi co s& va thanh ghi chi s
(Base Register & Index Register)

= Cac thanh ghi di¥ liéu
= Thanh ghi trang thai
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i B& dém chwong trinh PC

= Con duwoc goila con tré 1énh IP
(Instruction Pointer)

= Gilr dja chi cta I&nh tiép theo s& dwoc
nhan vao.

= Sau khi mot Iénh dwoc nhan vao, ndi
dung PC ty déng tang de tré sang Iénh
ké tiép.

159
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N2K-HUT

i Minh hoa bd dém chwong trinh

Lénh
Lénh
Lénh

Lénh s& dugc nhan vac
L Lénh ke i

Lénh

Lénh

160
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i Thanh ghi con tré dir liéu

= Chlra dja’ chi ctia ngan nh¢é di liéu ma
CPU muon truy nhap

= Thuong cd mot sé thanh ghi con trd div
lieu

161
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i Minh hoa thanh ghi con tré di liéu

D liéu

D liéu

D liéu

DP ——>| Dirlieu cén docighi

D liéu

D liéu

D liéu

D liéu
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i Nga&n x&p (Stack)

= Ngén xép la ving nhé ¢6 cAu truc LIFO
(Last In - First Out)

= Ngén xép thworng dung dé phuc vu cho
chwong trinh con

= Day ngan xép la moét ngén nhé xac dinh

= Dinh ngan xép 14 thong tin nam & vi tri
trén cung trong ngan xép

= Dinh ngan xép co thé bi thay dbi

163
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N2K-HUT

Con tré ngan xép SP (Stack Pointer)

= SP chra dia chi ctia ngan nhé dinh ngan
xép
= Khi ct mét thong tin vao ngan xép:
= Noi dung ctia SP ty dong giam
= Théng tin dwoc cat vao ngdn nhéd duoc trd
b&i SP
= Khi ldy mét théng tin ra khdi ngan xép:
» Thdéng tin dwgc doc tir ngan nhé duwoc tré
bdi SP
= Noi dung ctia SP ty dong tang
= Khi ngan xép réng, SP trd vao day

164
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i Minh hoa con tré ngan xép SP

SP ~=}——»{ BinhStack

Day Stack

165
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i Thanh ghi co’ s& va thanh ghi chi s

= Thanh ghi co s&: chira dia chi ctia ngan
nhé co s& (dia chi co s&)

= Thanh ghi chi sé: chira d6 I&ch dia chi
gitra ngan nhé ma CPU can truy nhap
so v&i ngdn nhé co sé (chi sb)

= Dia chi cia ngan nhé can truy nhap =
dia chi co s& + chi sb

166
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i Minh hoa thanh ghi co s& va thanh ghi chi s6

| Thanh ghicoss—— Ngan nhd oo sd

[ Thanh ghi chi s5—}—»|

Ngan nhé can truy nhap

167
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i Céac thanh ghi di¥ liéu

= Chira cac di¥ lieu tam thoi hodc cac két
qua trung gian

= Can cé nhiéu thanh ghi di liéu

= Céc thanh ghi sb nguyén: 8, 16, 32, 64
bit

= Céc thanh ghi s6 dau phay dong

168
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i Thanh ghi trang thai (Status Register)

= Con goi la thanh ghi c& (Flag Register)
= Chtra cac théng tin trang thai cia CPU
= Cac co phép toan: bao hiéu trang thai cua
két qua phép toan
= Céc co diéu khién: biéu thi trang thai diéu
khién cua CPU

169
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i Vi du co phép toan

Co& Zero (c& réng): dwoc thiét lap 1&n 1 khi
két qua ctia phép toan bang 0.

Co Sign (c& dau): duoc thiét 1ap 1én 1 khi két
qua phép toan nhé hon 0

Co& Carry (c& nhé): dwoc thiét 1ap 1én 1 néu
phép toan cé nhé ra ngoai bit cao nhat > co
béo tran v&i s6 khong dau.

Co Overflow (co tran): duoc thiét 1ap 1én 1
néu cong hai s6 nguyén cung dau ma ket qua
c6 dau nguoc lai > cd bao tran véi sb co
dau .

170
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i Vi du co didu khi&n

= CO Interrupt (C& cho phép ngat):
= Néu IF =1 > CPU & trang thai cho phép
ngéat v&i tin hiéu yéu cau ngét tir bén ngoai
gUi t6i
= Néu IF =0 > CPU & trang thai cdm ngét
véi tin hiéu yéu ciu ngat tlr bén ngoai gli
toi

171
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i 4.2. Tap lénh

1.

Gioi thiéu chung vé tap 1énh

Mbi bd xtr ly c6 mét tap Iénh xac dinh

Tap lénh thwdng cé hang chuc dén hang
tram Iénh

M®i 1&énh 1a mét chudi sé nhj phan ma bd x
ly hieu dwgre dé thuye hién mét thao tac xac
dinh.

Cac Iénh dwgc mo ta béng cac ky hiéu goi
nhé& - chinh la cac 1énh cliia hgp ngir

172
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i Céc thanh phan cda 1énh may i 2. Céc kiéu thao tac
M3 thao tac Dia chi clia céc todn hang = Chuyén di liéu
= X ly sO hoc v&i sO nguyén
= Ma thao tac (operation code = opcode): = X ly logic
ma hda cho thao tac ma bd x ly phai thyc 3 2
hién = Diéu khien vao-ra
= Dia chi toan hang: chi ra noi chtra cac toan = Cr!uyen Ej'eu kh'e,n (ré nhanh)
hang ma thao tac sé tac dong = Diéu khién hé thong

= Toan hang ngué“)n: di liéu vao cla thao tac
= Toan hang dich: di liéu ra cua thao tac

= X ly s6 dau phay dong
= X ly cac di¥ liéu chuyén dung

173 174
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i Céac lénh chuyén di liéu i Cac lénh s6 hoc
o = ADD Cong hai toan hang
= MOVE Copy di liéu tir nguon dén dich « SUBTRACT Tri hai toén hang
= STORE Catdu;.henu. tor bo Xl:l’ ly de? bo‘nh'o’ « DIVIDE Chia hai toan hang
= EXCHANGE Trao doi ndi dung cuia nguon va dich ABSOLUTE L&V tri tuvét ddi toan han
« CLEAR  Chuy&n céc bit 0 vao toan hang dich " 1y trl ty&t dol toan hang
= SET Chuyén cac bit 1 vao toan hang dich = NEGATE Doi dau,toan hangA(Iay bu 2)
=« PUSH Cé4t ndi dung toan hang ngudn vao ngan xép = INCREMENT T?!'Ig toa,n hang th.em 1
« POP LAy noi dung dinh ngan xép dwa dén = DECREMENT  Giam toan hang di 1
toan hang dich « COMPARE Trir hai todn hang dé 1ap c§

175 176
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i Cac lénh logic

= AND Thuc hién phép AND hai toan hang
= OR Thuc hién phép OR hai toan hang
= XOR Thuc hién phép XOR hai toan hang
= NOT Dao bit clia toan hang (ldy bu 1)

= TEST Thuc hién phép AND hai toan hang
dé 1ap cs

177
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i Cac lénh logic (tiép)

SHIFT Dich trai (phai) toan hang
ROTATE Quay trai (phai) toan hang

178
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i Céac 1énh vao ra chuyén dung

= INPUT Copy di¥ liéu tir mét cdng xac
dinh dén dich

= OUTPUT Copy di¥ liéu tlr ngudn dén
mot cdng xac dinh

179
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Céc lénh chuyén diéu khién

= JUMP (BRANCH) Lénh nhay khéng diéu kién:
= nap vao PC mot dia chi xac dinh
= JUMP CONDITIONAL Lénh nhay cé diéu kién:
= diéu kién dung = nap vao PC mét dia chi xac dinh
= diéu kién sai > khong lam gi ca
s CALL Lénh goi chuwong trinh con:
= Cét noi dung ctia PC (dia chi tré v&) ra mot vi tri xac
dinh (thwdng & Stack)
= Nap vao PC dia chi cia I&nh d4u tién cta chwong trinh
con
= RETURN Lénh tré vé twr chuwong trinh con:
= Khéi phuc dia chi tré vé tra lai cho PC dé tré vé

chuwong trinh chinh
180
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i Céc lenh didu khién hé théng

= HALT  Duwng thyc hién chwong trinh

« WAIT Tam fjtvng thire hién chwong trinh,
lap kiém tra diéu kién cho dén khi
thoa man thi tiép tuc thuc hién

= NO OPERATION Khéng thyc hién gi ca

= LOCK Cam khoéng cho xin chuyén nhuwong
bus

= UNLOCK Cho phép xin chuyén nhwong bus

181
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i 3. Cac phwong phap dinh dia chi (addressing modes)

Khai niém vé dinh dia chi (addressing)

= Toan hang cla lénh co thé a:
= M6t gia tri cu thé ndm ngay trong 1&nh
= Noi dung cta thanh ghi
= Noi dung clia ngan nhé hodc cdng vao-ra

= Phuong phap dinh dia chi la cach thic
dia chi hda trong trwong dia chi cia Iénh
dé xac dinh toan hang

182
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i Cac phuong phéap dinh dia chi théng dung

= Dinh dia chi tlrc thi

= Dinh dia chi thanh ghi

= Dinh dia chi truc tiép

= Dinh dia chi gian tiép qua thanh ghi
= Dinh dia chi gian tiép

= Dinh dia chi dich chuyén

183
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i So @ dinh dia chi tirc thi

Ma thao tac Toan hang

184
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i So db dinh dia chi thanh ghi So db dinh dia chi truc tiép
Ma thao tac Tén thanh ghi |Mathaotac| | pjachi |
B6 nhé
Bommd
Tép thanh ghi

- Toan hang

»  Toan hang

\_/—\
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i So do dinh dia chi gian tiep qua thanh ghi i So do dinh dia chi gian tiép qua ngan nh¢
| M thao tac | | Tén thanh gb | [ thao tic | | Bia chi |
Bé nhé
Bé nhd —
o
Tap thanh ghi
| Dijachi —
Diachi —
—|—> Toan tang
Toan hang
—— __—
187 188
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i So db dinh dia chi dich chuyén

|Mé thaotéc| |Tén thanh gh | Hing s6 |

B& nhé

Tap thanh gh

— Toén hang

189
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i Gian db trang thai chu trinh lénh

Nhar ci
toan hang toan hang

NhiéL NhiéL

toér
Thao tac
durlieu

Quay lai v6i d lig
String ho&c Vectos

Gidi ma
thao tac
l&nt

Lénh hoan thanh
nhén lgnh tiép thec

191
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i 4.3. Hoat dong cua CPU
1. Chu trinh Iénh
= Nhan Iénh
= Giai ma Iénh
= Nhan toan hang
= Thwc hién Iénh
= Cét toan hang
= Ngat
190
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i 2. Buong éng 1&nh (Instruction Pipelining)
= Chia chu trinh Iénh thanh cac céng doan va cho
phép thwc hién gbi 1én nhau (nhw day chuyén lap
rap)
= Chang han cé 6 cdng doan:
= Nhéan Iénh (Fetch Instruction - FI)
= Gidi ma lénh (Decode Instruction - DI)
= Tinh dia chi toan hang (Calculate Operand Address-CO)
= Nhan toan hang (Fetch Operands - FO)
= Thyc hién [énh (Execute Instruction - El)
= Ghi toan hang (Write Operands - WO)
192
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i Bidu dd thoi gian clia dweng dng 1énh

1 2 K 4 s ¢ 7 & S 1€ 11 12 12 t

\

Fl ! DI ! CC_{ FO_! EI | WC_

Iénh | (e D e T e

A
.
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I¢énh 2 <« A ) e o e

A
N

_Fl i DI_{ CCi FO ! EL | WC

I¢énh 3 >

) W
lenh 4 FLI DI CC FO L EL e

_Fl i DI_{ CCtFO_| EI | WC_|

Iénh 5 S S B 2 S B I

1¢nh 6 (FL i DI GO FO Bl WC

A
A
A,
A
A
A
A

: W
enh 7 FL DI CC L FO EL W

A
N
A
N
A
N
A
N
A
N

. WC
I¢nh 8 :F] DI CC i\ FO_ i EI P C

\A
A
\A
A
\A
A
\A
A
\A
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i Cac xung dot ctia dwdng 6ng lénh

= Xung dét cAu truc: do nhiéu cdng doan
dung chung mét tai nguyén

= Xung dét di¥ liéu: Iénh sau s dung dir
liéu két qua cua Iénh trudc

= Xung dot diéu khién: do ré nhanh gay ra

193
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i 4.4. Cac ky thuat tién tién cia bd xt ly
= CAu tric chung cla cac bd xt ly tién tién
= Céc kién tric song song murc Iénh
= Kién truc RISC
195
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J4 . N . A > s ogra . X
1. Cau trdc chung cua cac bd x ly tién tién
Cache lénh L a1
,—>| (1Cache) |—>| Daon vi nhén lént |
Donvi gidi ma va diéu phéi thyc hién lent |
. Bus | Bonv | 1 g p IC nign g
beﬂ ”90319 ndighse || Cache ‘—' l ‘—‘
bus L2 r r r
(BIU, : : .
ALUs FPUs SFUs
- Tép thanh gh Tap thanh gh
Tap thanh gh 56 ddu dirliy
Bonv 9 phdy dong chuyén dung
quan ly ;
?&&Tﬁ [ ‘ t s ben frong t |
) ;
44 Cache di ligu L1 (D-Cache) |
196
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i Cac don vi xt Iy dir liéu

= Cac don vj sb nguyén
= Céac don vij s6 dau phay dong
= Cac don vi chirc nang dac biét
= Don vi x& ly di¥ liéu am thanh
»« Don vi x& ly di¥ liéu hinh anh
= Don vi xt ly di¥ liéu vector

197
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i B6 nhé cache

= Duwoc tich hop trén chip vi xtr ly

= Bao gdm hai mirc cache:
= Cache L1 gébm hai phan tach roi:
= Cache lénh
= Cache di¥ liéu
> giai quyét xung dot khi nhan Iénh va di liéu
= Cache L2: chung cho Iénh va di¥ liéu

198
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i Pon vi quan Iy bd nhé

= Chuyén ddi dia chi o thanh dia chi vat ly
= Cung cép co ché phan trang/phan doan
= Cung cép ché dé bdo vé bd nho

199
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i 2. Cac kién truc song song murc lénh

= Siéu dwong dng (Superpipeline &
Hyperpipeline)

= Siéu v6 hwdng (Superscalar)

= VLIW (Very Long Instruction Word)

200
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i Superpipeline i Superscalar
Lénh * FI DI cao FQ E WO
Lénh * > =l Co FO =l o Lenhz| H DI co FO E wo
Lénh 2 E DI co Fo El wo Lénh 3 Fi DI co o E Wo
Lénh 3 F DI co FO El WO Lénh 4 Fl DI co FO E Wwo
Lénh 4 F DI co FO El WO Lénh 5 Fi DI co FQ E wo
Lénh € FI DI cao FQ E WO
201 202
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i VLIW (Very Long Instruction Word) i 3. RISC

= CISC va RISC

= CISC>Complex Instruction Set Computer:
= May tinh v&i tap 1énh phire tap
=« Céac bd x{ ly truyén théng: x86, 680x0

= RISC>Reduced Instruction Set Computer:
= May tinh v&i tap 1énh rut gon
=« RISC dbi nghich v&i CISC

T Iénh thdng thudng

|0pcode| Operands |

Tirlénh da

| Opcode * | Opcode 2 | Opcode 3 | Operands Operands Operands

203 204
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i Cac dac trwng ctia RISC

= Sb lwong 1énh it

= Hau hét cac 1énh truy nhap toan hang &
cac thanh ghi

= Truy nhap bd nh& bang cac lénh
LOAD/STORE

= Th&i gian thyc hién 1énh la mét chu ky
may

= Cac lénh c6 do dai cb dinh (32 bit)

205
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i Céc dac trwng ctia RISC (tiép)

= S6 lwong khudn dang 18nh 1a it (<=4)

= CPU c6 tap thanh ghi lén

= Co6 it mode dia chi (<=4)

= Hb tro cac thao tac clia ngdn nglr bac
cao

= Déu dworc thiét ké kiéu pipeline Iénh

206
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i Ctra sb thanh ghi

Céc biér Céc biér Céc biér

toan cuc toan cuc toan cuc
Cac

tham 8 vac

Céc biér
cuc bé

Cac Cac
tham sé ra tham 8 vac

Céc biér
cuc bé

Cac Cactham s5 |
thamséra | 4P vac

Céc bién cuc
bg

Cagc tham s6
re

207
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i 4.5. Kién trac Intel

= Kién truc 4-bit: 4004
Kién trac 8-bit: 8008,8080,8085
Kién trac 16-bit: 8086/8088,80186,80286

= Kién trac 32-bit: 80386, 80486,
Pentium,Pentium I,
Celeron, Pentium I,
Pentium 4

Kién trac 64-bit: ltanium

128 bit ?

208
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i 1. Kién truc 16-bit (IA-16)

= Cac thanh ghi bén trong: 16-bit

= X ly cac phép toan sé nguyén véi 16-bit
= Quan ly bé nhé theo doan 64KBytes

= M& dau cho dong may tinh IBM-PC

209
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2. Kién truc 32-bit (IA-32)

= Cac thanh ghi bén trong: 32-bit
= X ly cac phép toan sb nguyén véi 32-bit
= C6 ba ché do lam viéc:
= Ché dd 8086 thuc (Real 8086 mode): lam viéc nhu mot
b6 xtr ly 8086
N Ché do6 8086 ao (Virtual 8086 mode): lam viéc nhw
nhiéu bd xt ly 8086 (da nhiém 16-bit)
= Ché dd bao vé (Protected mode)
= da nhiém 32-bit
= quan ly bd nhé ao

= XU ly cac phép toan sb dau phay dong (tlr 80486)

210
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i 3. Kién truc 64-bit (1A-64)

= Cac thanh ghi bén trong: 64-bit

= X ly cac phép toan sb nguyén voi 64-bit

= X ly cac phép toan sb dau phay déng

= Khéng twong thich phan cirng v&i cac bd
X ly trwedc do

= Twong thich phan mém bang céach gia lap
moi trrd'ng

211
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i Kién tric may tinh

Chuaong 5
BO NHO' MAY TINH

Nguyén Kim Khanh
B6 mon Ky thudt May tinh, Khoa Céng nghé Théng tin
Trudng Pai hoc Bach Khoa Ha Nai

212
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i N&6i dung cua chuong 5

5.1. Tdng quan vé hé théng nh&

5.2. B4 nhé ban dan

5.3. B6 nh¢ chinh

5.4. B6 nhé cache

5.5. B6 nh& ngoai

5.6. B6 nh¢ ao

5.7. Hé théng nh& trén may tinh cé nhan

213
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5.1. Tébng quan vé hé thdng nho

1. Cac déac trwng cla hé théng nhé
m Vitri
=« Bén trong CPU:
= tap thanh ghi
= B6 nhé trong:
= b nhd chinh
= bd nhé cache
= B& nh& ngoai: cac thiét bj nhé
= Dung lvong
= D6 dai tr nhé (tinh bang bit)
= Sé lvong tlr nhé

214
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i Cac dac trwng cla hé théng nhé (tiép)

= Don vj truyén
= T nho
= Khéi nhe
= Phwong phap truy nhap
= Truy nhap tuan tw (bang twr)
= Truy nhap truc tiép (cac loai dia)
= Truy nhap ngau nhién (bd nhé ban dan)
= Truy nhap lién két (cache)

215
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i Céc dac trwng cla hé théng nhé (tiép)

= Hiéu nang (performance)
= Thoi gian truy nhap
= Chu ky nh&
= Toc do truyén
= Kiéu vat ly
= B6 nh& ban dan
=« BO nhé tir
= BO nhé quang

216
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i Céc dac trwng cla hé théng nhé (tiép)

= Cac dac tinh vat ly
= Kha bién / Khoéng kha bién
(volatile / nonvolatile)
= Xoa dugc / khdng xoa dwoc

= TO chirc

217
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i 2. Phan cap hé thdng nh¢

Bo vi xtr ly
CPU
Bo A
B6 nhé Ao A
fihe l4» Cache [«—» BS f]hd [ BO nhd
Cache chint ngoal
L1 L2

T tréi sang phai:

= dung lwong ting dan

= tbc d6 gidm dan

= gia thanh/1bit giam dan

218
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i 3. Phat hién va hiéu chinh 16i trong bd nh¢&

= Nguyén tic chung: can tao ra va lwu tri» thém
théng tin du thira.
= T di¥ liéu can ghi vao bd nhé: m bit
= Can tao ra va lwu triv tr ma: k bit
- Lwu trlr (m+k) bit
= Khi doc ra cé cac kha nang sau:
= Khoéng phat hién thay di liéu 16i
= Phat hién thay di liéu I6i va c6 thé hiéu chinh di
liéu thanh dung
= Phat hién thay 16i nhwng khéng cé kha ndng hiéu
chinh > can phat ra tin hiéu bao 16i.

Nguyén Kim Khanh - DHBKHN
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i So db phat hién va hiéu chinh I6i

A . . Bé . .
Dt ligu vac m/blt N m/blt higu chinh Dirliéura mbit
l 7 \—‘—‘ 7 va dua
[Cmbil [ KbE ] il ditliura
Bo B& nhé B& %
taola tao mé
= L
A Bg [Tin hiéu bao [6
- /»| sosant
k bit ma 4

220
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Vi du ma stra 16i Hamming (m=4, k=3)

bit b sai

221

N2K-HUT

i ROM (Read Only Memory)

= B nh& khdng kha bién
= Lwu trlr cac théng tin sau:
= Thuw vién cac chuwong trinh con
= Cac chuwong trinh diéu khién hé théng (BIOS)
= Cac bang chirc nang
= Vi chwong trinh

223

Nguyén Kim Khanh - DHBKHN

11/18/2006
N2K-HUT B
:.‘ 5.2. B6 nh¢ ban dan
. Phéan loai
Kiéu bd nhé Tiéu Kha ning xoa | Co ché ghi Tinh
chuén khé bién
Read Only Memory <
(ROM) B¢ nho Khong xo0a Matna
Programmable ROM | chi doc duge
(PROM)
Erasable PROM béng tia cuc tim, Khong
(EPROM) B nhé ca chip . khd bién
Electrically Erasable h:;ll.,l ghu béng dién, Bang dién
PROM (EEPROM) | ™99 | mic timg byte
Flash memory béng dién,
B6 nhé timg khoi
Random Access doc-ghi béng dién, Bing i Kha bién
Memory (RAM) muc ting byte ang dien 5
N2K-HUT
i Cac kidu ROM
= ROM mat na:
= thong tin dwoc ghi khi san xuét
= rat dat
= PROM (Programmable ROM)
= Can thiét bi chuyén dung dé ghi bang chwong
trinh = chi ghi dwgc mét lan
= EPROM (Erasable PROM)
= Can thiét bi chuyén dung dé ghi bang chwong
trinh > ghi dwoc nhiéu lan
= Trwdc khi ghi lai, x6a bang tia cuwc tim
224
56



Bai gidng Kién tric may tinh

N2K-HUT

i Céc kidu ROM (tiép)

= EEPROM (Electrically Erasable PROM)
= C6 thé ghi theo tirng byte
= X6a bang dién
= Flash memory (B6 nhé& cwe nhanh)
= Ghi theo khbi
= X6a bang dién

225
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i RAM (Random Access Memory)

= B6 nh& doc-ghi (Read/Write Memory)
= Kha bién
= Lwu trlr thong tin tam thoi

= C6 hai loai: SRAM va DRAM
(Static and Dynamic)

226
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i SRAM (Static) — RAM tinh

= Céc bit dworc lwu trir bang cac Flip-Flop
- théng tin &n dinh

= Céu tric phirec tap

= Dung lvgng chip nho

= T6c dd nhanh

= Dt tién

= Dung lam b nh& cache

227
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i DRAM (Dynamic) — RAM ddng

= Cac bit dwoc lwu trir trén tu dién
- can phai c6 mach lam twoi

= CAu trac don gian

= Dung lvong lon

= Téc d6 cham hon

= Ré tién hon

= Dung lam bd nhé& chinh

228
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i Cac DRAM tién tién

= Enhanced DRAM
= Cache DRAM

= Synchronous DRAM (SDRAM): lam viéc
dwoc déng bd bdi xung clock

= DDR-SDRAM (Double Data Rate SDRAM)
= Rambus DRAM (RDRAM)

229
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2. Té chirc cla chip nhé
= So' dd co ban cla chip nh&

A, —
«— D,
A —»
l—> D,
: Chip nhé
_ 2" x m bit :
An-1 —> .
«—»D__
CS—»q

230
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i Céc tin hiéu cla chip nhé

= Cac duwong dia chi: A, + A, > co 2" twr
nhé

= Cac dwong dir liéu: D, , + D, = d0 dai
ttr nhé = m bit

= Dung lvong chip nhé = 2" x m bit

= Céac dwdng diéu khién:
= Tin hiéu chon chip CS (Chip Select)
= Tin hiéu diéu khién doc OE (Output

Enable)

= Tin hiéu diéu khién ghi WE (Write Enable)

Cac tin hiéu diéu khién tich cwc v&i mac 0
231
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i Té chirc clia DRAM

= DUng n dwong dia chi don kénh - cho
phép truyén 2n bit dia chi

= Tin hiéu chon dia chi hang RAS
(Row Address Select)

= Tin hiéu chon dia chi co6t CAS
(Column Address Select)

= Dung lvgng cia DRAM= 22" x m bit

232
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1.

i 5.3. B& nhé chinh

Cac dac trung co ban

Chtra cac chuwong trinh dang thwc hién va cac
di¥ liéu dang duwoc st dung

Ton tai trén moi hé théng may tinh

Bgo gbm cac ngan nhé duoc danh dia chi truc
tiep béi CPU

Dung lvgng cia bé nh& chinh nhé hon khéng
gian dia chi bd nh& ma CPU quan ly.

Viéc guén ly logic bé nh& chinh tuy thubc vao
hé diéu hanh

233
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m=8bit > mét bang nhé tuyén tinh

4

D bW N O

0

N T

D7 - D@
235
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i 2. T6 chirc bd nhé dan xen
= D6 réng cha bus di liéu dé trao déi voi
bé nhd: m =8, 16, 32, 64,128 ... bit
= Cac ngén nhé duoc td chirc theo byte
- t6 chirc bd nhé vat ly khac nhau
234
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i m = 16bit > hai béng nhé dan xen
Bang 1 Bang (
Q
3 2
A(—>| B tao —BEO £ 4
B—>] tin hiéu 7 €
chon ¢ 8
W—> pyte [
BE*
™ 20 20
Cac tin hiéu chon byte
BE1 | BEO Chon byte
0 [ 0 [ Chon ca haibyte
0 (1 Chon byte cac
1| 0 | Chon byte thdp — —
1 1 khéng chon H T BE1 H TBE(
D15-D8 D7-D0 236
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i m = 32bit = bon bang nh& dan xen
béng 3 béng 2 béng 1 béng €
. S . c
7 € £ 4
1 1c < €
18 14 12 12
1 18 17 1€
@ 4ixz 4i4z 4i+1 4
AC—>| |BBO
A—p Bofac |——
tin hiév E
B> chor BE2
W— byie _ 7 — - 7
DW—> = BEZ BEZ BE BEC
D31-D24 D23-D16 D15-D8 D7-D0
237
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i 5.4. B6 nhé dém nhanh (cache memory)

1. Nguyén tac chung ctia cache

= Nguyén ly cuc bd hoa tham chiéu bd
nh&: Trong mot khoang thi gian dd nhé
CPU thwérng chi tham chiéu cac thong
tin trong mot khdi nhé cuc bo

= Vidu:
= CAu tric chwong trinh tuan tw
= Vong lap cé than nhd
= ChAu truc dir liéu mang

239
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i m = 64bit = tam bang nh¢ dan xen
bang 7 béng 1 bang {
s : :
22 17 1€
A, -A, 8i+7 8i+1 8i
[[tss IR
D63-D5¢ D15 - D8 D7 -D0
238
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Nguyén tac chung clia cache (tiép)

= Cache ¢6 tbc dd nhanh hon bd nhé chinh

n Caphe du’o’c’dét gil!a CPU va bd nhé chinh
nham tang toc do truy cap bd nhé cia CPU

= Cache cé thé dwoc déat trén chip CPU

cPU K==} cache K== B nhdchinh

]

Truyén theo block nhé

Truyén theo tir nhé
240
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CAu trac chung cla cache / bd nhé chinh i CAu tric chung clia cache / bd nhé chinh (tiép)
BG nhé chinh
Tag  Cache E,
i to :1 = B6 nh& chinh c6 2N byte nhé
— E, = B6 nhé& chinh va cache dugc chia thanh
- — L cac khdi c6 kich thwéc bang nhau
E, = B0 nh& chinh: By, By, By, ..., B4 (p Blocks)
1t « Bo nho cache: Ly, Ly, Ly, ..., L4 (m Lines)
» Kich thwéc cta Block = 8,16,32,64,128 byte
—1 .
Ey.
241 242
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i CéAu truc chung ctia cache / b nhé chinh (tiép) i 2. Cac phwong phap anh xa

= M6t sé Block clia bd nh& chinh dwoc
nap vao cac Line cua cache.

= N&i dung Tag (thé nhé) cho biét Block
nao cua bd nh& chinh hién dang dwoc
chtra & Line do.

= Khi CPU truy nhap (doc/ghi) mét t nhé,
c6 hai kha nang xay ra:
= T nh& do cé trong cache (cache hit)

= T nhé dé khdng cé trong cache (cache
miss).

= Anh xa truc tiép

(Direct mapping)
= Anh xa lién két toan phan

(Fully associative mapping)
= Anh xa lién két tap hop

(Set associative mapping)

243 244
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Anh xa truc tiép

= M®i Block ctia bd nhé chinh chi c6 thé dwoc nap
vao mét Line cua cache:
= By L,
- B, > L,

u Bm-1 9 Lm—1
- B, >L,
] Bm+1 9 L»]
= Tdng quat
= Bichicothé nap vao L qm

= m la sé Line cla cache.
245
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i Minh hoa anh xa tryc tiép

Lo . Tag Cache B& nhé chint
N bit dia chi b nhé& I :
A
- L B,
| Tag | Line | Word |
[
T bit L bit Wbit L, B,
b g
L
X 5 R B
X
- L| an } '
So sank
[
cache hit L4 } B .4
ache miss
\/_\
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i DPac diém cla anh xa truc tiép

= M6i mét dia chi N bit ctia bd nhé chinh gébm
ba trvd'ng:
= Trwong Word gé“)m W bit xac dinh mét tr nho
trong Block hay Line:
2W = kich thwdc clia Block hay Line
= Trwong Line gdbm L bit xac dinh mét trong sb cac
Line trong cache:
2L = sb Line trong cache =m
= Truwong Tag gdm T bit:
T=N-(W+L)
= Bd so sanh don gian

= X&c suét cache hit thap
247
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i Anh xa lién két toan phan

= M&i Block cé thé nap vao bét ky Line
nao cua cache.
= Dja chi ctia bd nhé chinh bao gém hai
trwong:
= Trwerng Word gidng nhw truéng hop &
trén.
= Trwdng Tag dung dé xac dinh Block cua
bd nhé chinh.
= Tag xac dinh Block dang nam & Line dé

248

62



Bai gidng Kién tric may tinh 11/18/2006

N2K-HUT N2K-HUT
i Minh hoa anh xa lién két toan phan i DPac diém cda anh xa lién két toan phan
U Tac  Gache B& nhd chink
N bit dia chf bg nho [
|r Tag [ wore | ‘ L B , Y N >
. \ = S0 sanh dong thoi véi tat ca cac Tag >
T bit W bit L, B, X « A N~ . .
mat nhiéu thoi gian

= XAac suat cache hit cao.

“ G —]e = BO s0 sanh phirc tap.
[ }Em
ache miss
_
249 250
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i Anh xa lién két tap hop i Minh hoa anh xa lién két tap hop
= Cache dwoc chia thanh cac Tap (Set) Nbitdialhibc}nhd Tg (Cache B nhd chinh
= Mbi mot Set chira mot sb Line [Tee [ se [wom] ———|= =
Vi du: T bit Sbit W bi J— L 1 zj
| . — LE B5
—— "
= 4 Line/Set > 4-way associative mapping —
= Anh xa theo nguyén téc sau:
. BO N SO So sanh ;: Iﬁ>‘% y 5
=B, > S, T =
- B2 9 82 cache hit
. =\
251 ache miss L 252
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i DPac diém cua anh xa lién két tap hop

= Kich thwéc Block = 2% Word

= Trwong Set c6 S bit ding dé xac dinh
moét trong sO V = 28 Set

= Trwong Tagco T bit: T =N - (W+S)

= Téng quat cho ca hai phwong phap trén

= Thong thuwdng 2,4,8,16Lines/Set

253
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* 3. Thuat giai thay thé (1): Anh xa truc tiép

= Khong phai lya chon

= Mbi Block chi anh xa vao mét Line xac
dinh

= Thay thé Block & Line do

254
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i Thuat giai thay thé (2): Anh xa lién két

= Puwoc thuc hién bang phan cirng (nhanh)
= Random: Thay thé ngau nhién

= FIFO (First In First Out): Thay thé Block nao
nam lau nhat & trong Set do

» LFU (Least Freque’ntl‘y Used): Thay thé Block
nao trong Set c6 so lan truy nhap it nhat trong
cung mot khoang thoi gian

= LRU (Least Recently Used): Thay thé Block &

trong Set twong &rng co thdi gian 1au nhat khéng

dwoc tham chiéu toi.
= Téi wu nhat: LRU
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i 4. Phwong phap ghi di liéu khi cache hit

= Ghi xuyén qua (Write-through):
= ghi ca cache va ca bé nh& chinh
=« tbc d06 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 nhé chinh

256
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5. Cache trén cac bd x ly Intel

= 80486: 8KB cache L1 trén chip

= Pentium: cé hai cache L1 trén chip
= Cache lénh = 8KB
= Cache di¥ liéu = 8KB
= Pentium 4: hai muc cache L1 va L2 trén chip

= Cache L1:
= mbi cache 8KB
= Kich thwéc Line = 64 byte
= anh xa lién két tap hop 4 duwong
= cache L2
=« 256KB
= Kich thwéc Line = 128 byte
= anh xa lién két tap hop 8 dudng 557

N2K-HUT

i 5.5. B& nh& ngoai

1. Cac kiéu bd nhé ngoai
= Bang tw

= Dia tw

= Pia quang

= Flash Disk

258
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i 2. Pia tr

Inter-sector gap

Sectors Tracks

259
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i Cac dac tinh dia tr

= DAu tir ¢b dinh hay d4u tw di dong
= Dia c¢b dinh hay thay dbi

= M6t mat hay hai mat

= M6t dia hay nhiéu dia

= Co ché dau tw
= Tiép xtc (dia mém)
= Khéng tiép xuc

260

Nguyén Kim Khanh - DHBKHN

65



Bai gidng Kién tric may tinh

i DPia mém
= 87,525, 3.5
= Dung Ivong nhé: chi téi 1.44Mbyte
= Téc d0 cham
= Théng dung
= Ré tién
= Twong lai cé thé khéng dung niva ?

261
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i Bia cung
= Mot hodc nhiéu dia
= Théng dung
= Dung lwong tang lén rat nhanh

= 1993: 200MB
= 2004: 30GB, 40GB

= Téc d6 doc/ghi nhanh
= Ré tién

262
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i RAID

= Redundant Array of Inexpensive Disks
= Redundant Array of Independent Disks
= Hé théng nhé dung lwong 16n

263
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i Dic didm ciia RAID

= Tap cac dia crng \{ét ly dwoc OS coi nhw
mot O logic duy nhat - dung lvong Ién

= D liéu dwoc lwu triy phan tan trén cac 6
dia vat ly - truy cap song song (nhanh)

= C6 thé str dung dung lwong duv thira dé
lwu tri cac théng tin kiém tra chén 18, cho
phép khoi phuc lai thong tin trong trwong
hop dia bi hdng = an toan théng tin

= 7 loai phd bién (RAID 0 — 6)

264
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i 3. Dia quang

= CD-ROM (Compact Disk ROM)
= CD-R (Recordable CD)

= CD-RW (Rewriteable CD)
= Dung lvgong thong dung 650MB
= O dia CD:
« O CD-ROM
= O CD-Writer: Ghi mét phién ho&c ghi nhiéu
phién
« O CD-RW
= Téc d6 doc co s& 150KByte/s.

= Toc d0 boi, vi du: 48x, 52x,...

265
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i 3. Bia quang (tiép)

= DVD
= Digital Video Disk: chi dung trén & dia
xem video
= Digital Versatile Disk: 6 trén may tinh
= Ghi m6t hoac hai mat
= M6t hoac hai I1&p trén mot mat
= Thong dung: 4,7GB/I&p

266
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i 4. Flash Disk

= Thuong két ndi qua cdbng USB

= Khéng phai dang dia

= BO nh& ban dan cuwc nhanh (flash memory)
= Dung lwgng tang nhanh

= Thuan tién

267
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5.6. BO nho ao (Virtual Memory)

= Khai niém b nh¢ do: 1a bo nhé bao
gom bd nh¢ chinh va b nhé ngoai ma
dwoc CPU coi nhw 1a mét bd nhé duy
nhat.

= Cac ky thuat thwc hién bd nhé ao:

= Ky thuat phén trang Chia khéng glan dia
chi bd nhé thanh cac trang nh& co kich
thwd'c bang nhau va nam lién ké nhau

Thoéng dung: kich thwdc trang = 4KBytes

= Ky thuat phan doan: Chia khdng gian nh¢
thanh cac doan nh¢ co kich thwdc thay
ddi, cac doan nhé c6 thé gbi 1én nhau.

268
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i 5.7. Hé théng nhé trén PC hién nay

= BO nhé cache: tich hop trén chip vi
X ly
= Bd nhé chinh: Tén tai dwéi dang cac
mo&-dun nhéd RAM
= SIMM - Single Inline Memory Module
= 30 chan: 8 dudng dir liéu
= 72 chan: 32 dugng dit liéu
=« DIMM - Dual Inline Memory Module
= 168 chan: 64 dudng dir liéu
= RIMM — Rambus DRAM

269
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Hé thdng nho trén PC (tiép)

= ROM BIOS chwra cac chuong trinh sau:
= Chuwong trinh POST (Power On Self Test)
= Chuong trinh CMOS Setup
= Chuwong trinh Bootstrap loader
= Cac trinh diéu khién vao-ra co ban (BIOS)
= CMOS RAM:
= Chra théng tin cdu hinh hé thdng
= Ddng ho hé thdng
= CO pin nudi riéng
= Video RAM: quan ly théng tin cia man hinh
= Cac loai bd nh& ngoai

270
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i Kién tric may tinh

Chuang 6
HE THONG VAO-RA

Nguyén Kim Khanh
B6 mon Ky thudt May tinh, Khoa Céng nghé Théng tin
Trudng Pai hoc Bach Khoa Ha Nai

271
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i No6i dung cua chuong 6

6.1. Tébng quan vé hé thdng vao-ra

6.2. Cac phwong phap diéu khién vao-ra
6.3. Nbi ghép thiét bi ngoai vi

6.4. Cac cdng vao-ra thong dung trén PC

272
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i 6.1. Tébng quan vé hé thdng vao-ra
1. Gigi thiéu chung

= Chtrc nang cla hé thdng vao-ra: Trao

doi théng tin gitva may tinh v&i thé gioi
bén ngoai

= Cac thao tac co ban:
= Vao di¥ liéu (Input)
« Ra d¥ liéu (Output)

= Céc thanh phan chinh:
= Cac thiét bj ngoai vi
=« Cac mé-dun vao-ra

273
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i 2. Cac thiét bj ngoai vi

= Chtrc ndng: chuyén dbi div liéu gitra
bén trong va bén ngoai may tinh
= Phan loai:
= Thiét bi ngoai vi giao tiép ngudi-may:
Ban phim, Man hinh, May in,...
= Thiét bi ngoai vi giao tiep may-may: gom
cac thiet bi theo dbi va kiém tra

= Thiét bi ngoai vi truyén théng: Modem,
Network Interface Card (NIC)

275
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i Pac diém cua vao-ra

= TON tai da dang cac thiét bi ngoai vi
khac nhau vé:

= Nguyén tac hoat déng
« Toc do
= Khuén dang di liéu
= T4t ca cac thiét bj ngoai vi d&u cham
hon CPU va RAM
> Can c6 cac md-dun vao-ra dé ndi ghép

cac thiét bi ngoai vi véi CPU va bd nhé
chinh

274
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i CAu trac chung cla thiét bi ngoai vi

Dt liéu tiridén BS B3 Dt lidu tir/dén
mé-dun vao-ra dam chuyén 8 bén ngoai
h Tl dit [T 7| tinhigu h "
ligu (Transducer)
A A
Tin hiéu
diéu khiér | |
Khéi logic diéu khiér
Tin hiéu
trang théi

276
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i Cac thanh phan cla thiét bj ngoai vi

= Bo chuyén déi tin hiéu: chuyén dbi div
liéu gitra bén ngoai va bén trong may
tinh

= BO dém dir liéu: dém dir liéu khi truyén
gitra mod-dun vao-ra va thiét bi ngoai vi

= Khdi logic diéu khién: diéu khién hoat
déng cua thiét bi ngoai vi dap rng theo
yéu cau tr mod-dun vao-ra

277
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i 3. M6-dun vao-ra

= Chlrc nang cia moé-dun vao-ra:
= Diéu khién va dinh thoi
= Trao dbi théng tin véi CPU
= Trao dbi théng tin véi thiét bi ngoai vi
= Dém gilra bén trong may tinh vai thiét bi
ngoai vi
= Phat hién 16i cGa thiét bi ngoai vi

278

N2K-HUT

i CAu trdc chung ctia mé-dun vao-ra

o Thanh Céng -2 e
‘Cac dudng dit ligu _| ghi | Busdiligu bén trong néi e e
< dém gheép bieu khler>
dit ligu vao-ra
Trang thai
Thanh gh
trang thaif diéu khién
t , Dir ligu
Cac dudng dia chi Cong |« >
Khéi logic néi
. . . o 5 Dieu kh|
Céc dudng diéu khién diéu khigr ghép e,
< < > vao-ra Trang thai

279
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Cac thanh phan ctia mo-dun vao-ra

= Thanh ghi dém di liéu: dém di liéu
trong qué trinh trao ddi

= Céac cbng vao-ra (I/0 Port): két nbi voi
thiét bj ngoai vi, mbi céng cé6 mot dia chi
xac dinh

= Thanh ghi trang thai/diéu khién: lwu git
théng tin trang thai/diéu khién cho cac
cbng vao-ra

= Khéi logic didu khién: didu khién mo-
dun vao-ra

280

70



Bai gidng Kién tric may tinh

11/18/2006

N2K-HUT

4. Pia chi héa cdng vao-ra

a. Khong gian dia chi cta bd xtr ly

Khong gian Khong gian
dia chi b8 nhé N bit dia chi vio-re N, bit
000...00¢ 00...00
000...001 00...0
000...01¢ 00...10
000...011 00...1°

000...10¢
000...101

1.1

111,11
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i Khéng gian dia chi ctia bd xt 1y (tiép)

= Mot s6 bo xr ly chi quan ly duy nhat mét
khéng gian dia chi:
= khong gian dia chi b6 nhé: 2N dia chi

= Vi du: Cac bd xtr ly 680x0 (Motorola)

282
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i Khéng gian dia chi caa bd xt ly (tiép)

= M6t sb bd x(r ly quan ly hai khéng gian dia chi
tach biét:
= Khoéng gian dia chi bé nhé: 2N dia chi
= Khong gian dia chi vao-ra: 2N'dja chi
= Co tin hiéu diéu khién phan biét truy nhap khéng
gian dia chi
= Tap Iénh cé cac Iénh vao-ra chuyén dung
= Vi duy: Pentium (Intel)
= khoéng gian dia chi b6 nhé = 232 byte = 4GB
= khong gian dia chi vao-ra = 26 byte = 64KB
= Tin higu diéu khién ~ M/IC
= Lénh vao-ra chuyén dung: IN, OUT
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i b. Cac phwong phap dia chi hoa cdng vao-ra

= Vao-ra riéng biét
(Isolated IO hay IO mapped IO)
= Vao-ra theo ban d6 bé nhé
(Memory mapped I0)

284
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i Vao-ra riéng biét

= Cbng vao-ra dwoc danh dia chi theo
khéng gian dia chi vao-ra

= CPU trao d6i di¥ liéu vé&i cdng vao-ra
théng qua cac lIénh vao-ra chuyén dung
(IN, OUT)

= Chi cé thé thwc hién trén cac hé thdng coé
quan ly khéng gian dia chi vao-ra riéng
biét

285
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i Vao-ra theo ban d6 bo nhé

= Cbng vao-ra dwoc danh dia chi theo
khéng gian dia chi bd nhé

= Vao-ra gibng nhu doc/ghi bd nh&

= CPU trao dbi di¥ liéu v&i cdng vao-ra
théng qua cac lénh truy nhap dir liéu bd
nhé

= C6 thé thye hién trén moi hé thdng
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i 6.2. Cac phuwong phap diéu khién vao-ra

= Vao-ra bang chwong trinh
(Programmed I0)

= Vao-ra diéu khién bang ngat
(Interrupt Driven I0)

= Truy nhap bd nhé truc tiép - DMA
(Direct Memory Access)

287
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i 1. Vao-ra bang chuong trinh

= Nguyén tic chung:
CPU diéu khién truc tiép vao-ra bang
chwong trinh:
= Kiém tra trang thai cta thiét bi ngoai vi
= Phat tin hiéu diéu khién doc/ghi
= Trao déi div lieu

288
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i Hoat déng clia vao-ra bang chwong trinh

= CPU yéu cau thao tac vao-ra

= M6-dun vao-ra thwe hién thao tac

= M&-dun vao-ra thiét 1ap cac bit trang
thai

= CPU kiém tra c4c bit trang thai:
= Néu chwa sén sang thi quay lai kiém tra

= Néu sén sang thi chuyén sang trao déi div
liéu v&i mo-dun vao-ra

289
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i Lwu dd chwong trinh

<
<

A

Poc trang théi cla
mé-dun vao-ra

6-dun vao-ra
sansang ?

Trao d8i dif liéu véi
md-dun vao-ra

v
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i Pic diém

= Vao-ra do y muén clia nguoi 1ap trinh
= CPU truc tiép diéu khién vao-ra

= CPU doi mé-dun vao-ra > tiéu tén thoi
gian cuia CPU

291
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i 2. Vao-ra didu khidn bang ngét

= Nguyén téc chung:

= CPU khéng phai doi trang thai sén sang
clia mo-dun vao-ra, CPU thwc hién mot
chwong trinh nao do

= Khi mé-dun vao-ra san sang thi né phat tin
hiéu ngat CPU

= CPU thyc hién chwong trinh con vao-ra
twong ng dé trao doi dir liéu

= CPU tr& Iai,tiép tuc thwc hién chwong trinh
dang bi ngat

292
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iCéc phuwong phap ndi ghép ngéat

= S dung nhiéu dwdng yéu cau ngat

= Kiém tra vong bang phdn mém
(Software Poll)

= Kiém tra vong bang phan cirng
(Daisy Chain or Hardware Poll)

= S dung bo diéu khién ngét (PIC)

294
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i Chuyén didu khién dén chuong trinh con ngét
Chuong trint
dang thyc hién
Chuong trint
con ngét
lénk phuc vu vao-ra
=y I
lénk lénk
.o .. |lENF lénr
Ngat g day |— -
—— | lénh |énk
[énh i+ -
lénk
RETURN
lénk
293
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i Nhiéu dwdng yéu cau ngat

Thanh [ ]| NTRS
ghi [ ntr2
yéu | INTRY
cad | InTRO
ngal <
Mé-dun Mé-dun Mé-dun Mé-dun
CPU vao-ra vao-ra vao-ra vao-ra

= Mb&i mé-dun vao-ra dwoc ndi voi mét dwong yéu cau
ngat

= CPU phai cé nhiéu dwong tin hiéu yéu cau ngat

= Han ché sé lwgng md-dun vao-ra

« Céc duwong ngat dwoc qui dinh mirc wu tién 295
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i Kiém tra vong bang phan mém

Co
yéu D: INTR
cdu
ngit
Mé-dun Mé-dun Mé-dun Mé-dun
cPU vao-ra vao-ra vao-ra vao-ra

= CPU thyc hién phan mém haéi lan lwot tirng
moé-dun vao-ra
s Cham
= Th ty cac mo-dun dwoc hoi vong chinh la
thir tw wu tién
296
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i Kiém tra vong bang phan cing

Bus dit ligu

Co

8 INTR

yeu <

caL D‘

= oAl aliralic
Mé-dur Mé-dun Mé-dur Mé-dun

CPU vao-ra vao-ra vao-ra vao-ra
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i Kiém tra vong bang phan ctrng (tiép)

= CPU phét tin hiéu chap nhan ngat (INTA) dén
mo&-dun vao-ra dau tién

= Néu mo6-dun vao-ra do khong gay ra ngat thi
nd gwi tin hiéu dén moé-dun ké ,tiép cho dén khi
xac dinh dwgc moé-dun gay ngat

= Mb6-dun vao-ra gay ngét sé dat vector ngat I&én
bus di¥ liéu

= CPU s dung vector ngat dé xac dinh noi
chtra chwong trinh con diéu khién ngat

= Th& tw cdc mdé-dun vao-ra két ndi trong chubi
xac dinh th& tw wu tién

298
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i B didu khién ngét I1ap trinh dwoc

INTR2

<

INTRz

Bus dif ligu
< >
< >

__INTR

<

INTR1

CPU PIC

INTA INTRC

M&-dun Mé&-dun Mé-dun Mé-dun
vao-ra vao-ra vao-ra vao-ra

= PIC — Programmabile Interrupt Controller

= PIC c6 nhiéu duwdng vao yéu cau ngéat co qui
dinh mtrc wu tién

= PIC chon mét yéu ciu ngét khéng bi cdm co
murc wu tién cao nhat gtri t&i CPU

Nguyén Kim Khanh - DHBKHN

N2K-HUT

i Dac diém cla vao-ra diéu khién bang ngat

= C6 suw két hop gitra phan cirng va phan
mém
= Phan civng: gay ngat CPU
= Phan mém: trao déi di liéu

= CPU truc tiép diéu khién vao-ra

= CPU khoéng phai dgi mé-dun vao-ra >
hiéu qua st dung CPU tét hon
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i 3. DMA (Direct Memory Access)

= Vao-ra bang chuwong trinh va bang ngat
do CPU truec tiép diéu khién:
= Chiém th&i gian ctia CPU
= Téc d6 truyén bi han ché vi phai chuyén
qua CPU
= Dé khac phuc dung DMA
= Thém mé-dun phan cirng trén bus >
DMAC (Controller)
= DMAC diéu khién trao dbi di¥ liéu gitra mo-
dun vao-ra voi bd nhé chinh

301
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i So db cAu trac ctia DMAC

»  Bo dém dirliéu

Cac dudng di ligu

» Thanh ghi dit liéu

Thanh ghi dia chi

Y

Cac duong dia chi
-—

Yéu ciu bus Biéu khién doc
Chuyén nhuong bus

Ngat

> Diéu khién ghi

Logic diéu khién
Boc -
Ghi Chap nhan DMA

Yéu cau DMA

Y

Y
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i Cac thanh phan ctia DMAC

= Thanh ghi d liéu: chtra dir liéu trao doi

= Thanh ghi dia chi: chira dia chi ngan
nhé dir liéu

= BO dé[n di¥ liéu: chira sé tr di liéu can
trao doi

= Logic diéu khién: diéu khién hoat déng
ctia DMAC

303
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i Hoat dong DMA

CPU “n6i” cho DMAC

= Vao hay Ra di¥ liéu

= Dia chi thiét bj vao-ra (cdng vao-ra twong rng)

= Dia chi diu ctia mang nhé chiva div liéu > nap vao
thanh ghi dia chi

= S6 tr di¥ liéu can truyén > nap vao bo dém di liéu

CPU lam viéc khac

DMAC diéu khién trao dbi di liéu

Sau khi truyén dwoc mét te dir liéu thi:

= n6i dung thanh ghi dia chi tang

= noi dung bo dém di liéu giam

Khi bé dém dir liéu = 0, DMAC guri tin hiéu ngat

CPU dé bao két thic DMA -

Nguyén Kim Khanh - DHBKHN
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i Cac kidu thuc hien DMA

= DMA truyén theo khéi (Block-transfer DMA):
DMAC st dung bus dé truyén xong ca khdi
di liéu

= DMA l4y chu ky (Cycle Stealing DMA): DMAC
cudng birc CPU treo tam thoi tvng chu ky
bus, DMAC chiém bus thwc hién truyén mét
toe div liéu.

= DMA trong subt (Transparent DMA): DMAC
nhan biét nhirng chu ky nao CPU khéng sk
dung bus thi chiém bus dé trao ddi mét ti di
liéu.

305
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i C4u hinh DMA (1)

System Bus

o] [o]

cPU DMAC Module Module

Memory

= M@i lan truyén, DMAC s dung bus hai lan
= Gilta m6-dun vao-ra véi DMAC
= Gilra DMAC vé&i bd nh¢
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i C4u hinh DMA (2)

System Bus
CPU DMAC DMAC Memory
lio
Module 6] 6]

Module Module

= DMAC diéu khién mét hodc vai md-dun vao-ra
= M@i lan truyén, DMAC st¥ dung bus moét lan
= Gilra DMAC v&i bd nhé

307
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i C4u hinh DMA (3)

System Bus
CPU DMAC Memory
10 Bus
I[e] I[e] I[e]
Module Module s Module

= Bus vao-ra tach roi hd tro tat ca cac thiét bi
cho phép DMA

= M&i lan truyén, DMAC s dung bus mét l1an
= Gilra DMAC v&i bd nhé

308
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i Déc didm ciia DMA

= CPU khéng tham gia trong qua trinh
trao déi di lieu

= DMAC diéu khién trao dbi di¥ liéu gitra
bd nh& chinh véi mé-dun vao-ra (hoan
toan bang phan ctrng)-> téc do nhanh

= Phu hop véi cac yéu cau trao ddi mang
di liéu co kich thudce I&n

309

11/18/2006

N2K-HUT

i 4. Kénh vao-ra hay la bd xt ly vao-ra

= Viéc diéu khién vao-ra dwoc thwe hién
b&i mét b xtr ly vao-ra chuyén dung

= BO xtr ly vao-ra hoat déng theo chwong
trinh cda riéng né

= Chwong trinh ctia bd xt ly vao-ra co thé
nam trong bé nh& chinh hodc nam
trong mét boé nhé riéng

= Hoat ddng theo kién tric da x& ly

310
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i 6.3. Néi ghép thiét bi ngoai vi

1. Céc kiéu ndi ghép vao-ra
= Nbi ghép song song
= Nbi ghép ndi tiép

311
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i Nbi ghép song song

Deén Ma-dun
bus — N

he vao-ra
théing song song

bén
thiét bi
ngoai vi

= Truyén nhiéu bit song song
= Tbéc dd nhanh

= Can nhiéu duwong truyén dir liéu
312
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Dén

Mé-dun Dén
bus

hé vao-ra thiét b
théng ndi tiég ngoai v

= Truyén lan lwot tirng bit
= Can co6 b chuyén dbi tir dir liéu song song sang
noi tiép hoac/va nguoc lai
= Téc dd cham hon
» Can it dwong truyén dir liéu
313
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2. Cac cau hinh ndi ghép

= Diém t&i diém (Point to Point)
= Thong qua mét cong vao-ra ndi ghép voi mot
thiét bi ngoai vi
= Diém t&i da diém (Point to Multipoint)
= Thong qua mét cong vao-ra cho phép noi
ghép dwoc voi nhiéu thiét bi ngoai vi
= Vidu:
= SCSI (Small Computer System Interface): 7 hoac
15 thiét bj
= USB (Universal Serial Bus): 127 thiét bj
- IEEE 1394 (FireWire): 63 thiét bij

314
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i 6.4. Cac cdng vao-ra théng dung trén PC

= Cac cong PS/2: néi ghép ban phim va chudt

= Cbng nbi ghép man hinh

= Céng LPT (Line Printer): ndi ghép véi may in, 1a
cbng song song (Parallel Port) — 25 chan

= Céng COM (Communication): ndi ghép voi
MODEM, la cdng néi tiép (Serial Port) - 9 hoac
25 chéan

= Cbng USB (Universal Serial Bus): Céng nbi tiép
da nang, cho phép nbi ghép tdi da 127 thiét bj,
nh& cac USB Hub

315
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i Kién tric may tinh

Chuong 7
GIOT THIEU
KIEN TRUC SONG SONG

Nouyén Kim Khanh
B& mon Ky thudt May tinh, Khoa Céng nghé Théng tin
Trudng Pai hoc Bach Khoa Ha Noi
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i Noi dung cua chwong 7

7.1. Phan loai kién tric may tinh
7.2. Mot sb kién trac song song théng
dung

317
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i 7.1. Phan loai kién trac may tinh

= Phan loai cua Michael Flynn (1966)
= SISD - Single Instruction Stream, Single Data Stream
= SIMD - Single Instruction Stream, Multiple Data Stream
= MISD - Multiple Instruction Stream, Single Data Stream
= MIMD - Multiple Instruction Stream, Multiple Data Stream

318
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i SISD

CU: Control Unit

PU: Processing Unit

MU: Memory Unit

Mot b xtr ly

Bon dong I1énh

D liéu dwoc lwu trik trong mot bé nhé
Chinh Ia Kién tric von Neumann

cu PU MU

Y

A
Y

319
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i SIMD

DS

DS

CU —»

DS

320
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i SIMD (tiép) i MISD

= Don dong I&énh diéu khién ddng thoi cac

phan t& x&r ly PE (processing elements) = M6t lubng di¥ liéu cung duwoc truyén dén
= M&i phan t& xt ly c6 mét bd nhé dir liéu mat tép cac bo xt ly

riéng LM (local memory) = MGi bd xr ly thwe hién mot day [énh
= M&i I1énh dwoc thwe hién trén mot tap khac nhau.

cac di¥ liéu khac nhau = Khéng ton tai may tinh thuwc té
= Cac mo hinh SIMD = C6 thé cd trong twong lai

= Vector Computer
= Array processor

321 322
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i MIMD i MIMD - Shared Memory

= Tap cac bd xtr ly o s [ <08
= Cac bd xr ly ddng thdi thwe hién cac ! !
day Iénh khac nhau trén cac dir liéu

\

IS DS

khac nhau Cy, > PE, | > B nhd
= Cac mé hinh MIMD cdh“u",fg

= Multiprocessors (Shared Memory)

= Multicomputers (Distributed Memory) s o8

CU —»| PE, [«—»

323 324
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i MIMD - Distributed Memory

1S DS

CU, ——» PE, [«— LM, |—

| D
—S> PE <—S> LM, |—{ Mang

lién kéi
téc dé
cao

cu

CU ——» PE, (&—>»| LM |—

325
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7.2. Mot s6 kién trac MIMD théng dung

1.SMP (Symmetric Multiprocessors)

P, P, Ce P,

I

| Bus lién két hé théng |

I I

Bo nhé Vao-ra

326
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i SMP (tiép)

= M&t may tinh c6 n >= 2 bd x& ly gibng nhau

= Cac bd xt ly dung chung bd nhé va hé théng
vao-ra

= Thoi gian truy cap bd nhé la bang nhau voi
cac bo xw ly

= T4t ca cac bd xr Iy chia sé truy nhap vao-ra

= Cac b xrly co thé thuwc hién chirc nang
giébng nhau

= Hé thdng dwoc diéu khién bdi mot hé diéu
hanh phan tan

327
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i Wu diém cia SMP

= Hiéu nang
= Cac cong viéc co thé thwe hién song song
= Tinh sén dung

= Cac bd 3<C|’ ly co thé thwc hién cac chirc
ndng gidng nhau, vi vay 16i ctia mot bo xwr
ly s& khdong lam dirng hé thong

= Kha nang mé rong

= Nguwoi st dung c6 thé ting hiéu nang bang
cach thém b xr ly

328
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i 2. Cluster i Cluster (tiép)

= Nhiéu may tinh dwoc két ndi v&i nhau
bang mang lién két téc dé cao (~ Gbps)

= M&i may tinh c6 thé lam viéc doc lap

= M&i may tinh dwoc goi la mét node

= Cac may tinh cé thé dwoc quan ly 1am
viéc song song theo nhém (cluster)

= Toan bd hé théng c6 thé coi nhw 1a mét
may tinh song song

= Dé dang xay dwng va mé réng
= Tinh san sang cao

= Kha nang chiu I6i

= Gia thanh ré v&i hiéu nang cao

329 330
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i Cluster of PCs i Cluster of SMPs
c PC PC PC PC PC PC PC PC PC PC PC PC PC
SMF SMP | | SMP SMP | | SMP SMP | | SMF SMP
Switch te d6 cao || Switch t8¢ d6 cac || Switch t¢ d6 cac || Switch te d6 cao W J
| [
Switch toc d¢ cao
331 332
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4

Hét
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